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Ma to pabntn

O 21os aiwvas pas Ppiokel aviipétwnous pe noikila kai
ouvBeta npoPAruata. H avdntuén twv BioAoyikwv Eniotn-
pav pnopei va oupBdAAel otn Auon noAwv andé autd. H
payéaia avénon tou avBpwnivou nAnBuouou kai n enako-
AouBn unepkaravddwon ayabwv obnyouv oe e€dviAnon twv
QUOIKWV MNYywV EVEPYEIAs Kal O€ TAXEia Kataotpopr OIKoou-
otnpdtwv onws o1 wkeavoi, o1 Aiuves, o1 uypdétonoi, ta 6don
Kkai o1 kopaAAioyeveis Upalol. Mpénel Aoindv va aoxoAnBou-
e pe ta Béuata s kakns 61atpo@ns, tns 6pactikns peiwons
v QUOIKWVY anoBeudtwv, s punavons tou nepiBdilovros,
s peiwons tns PronoikiAdtntas pe v eEapadvion twv anei-
Aoupévawy g1bwv. Mpénel enions va avipetwniooups pe ano-
tedeouariké tpéno acbéveies onws to AIDS, o kapkivos kai
ta kapbiakd voonuata. H Auon autwv twv npofAnudiwv Ba
anaitioel s ouvéuacuéves npoondbeies twv BlroAdywv kai
dAAwV ematnuovwvy, noAITIKWV kai Kupiws BioAoyikd nAnpo-
popnuévawv kai euaiobntonoinuévawv noAitwv. H fabid yveo-
on twv Broloyikwyv Beudtwv givai {wtiké epyaleio yia tv ka-
tavénon kai v avrpeiwnon twv meotkwv npofAnudrwv
L€ ta onoia gpxépacte kabnuepiva avtuérwnol. H Bioloyia,
n emothun s {wns, pas BonBd va karavorooupe tous eau-
toUs pas kai tov nAavAtn uas.

Katd tis tedeutaies OeKacties, 01 EPEUVNTIKES LIEAETES OTO
nedio tns Bioloyias éxouv ouTOWPEUOET EKNANKTIKG apiBuo
yVaOoewv yia to avBpwnivo €i60s Kai yia ta eKatouuupia twy
0pYyavIoUWV € TOUS oroious poipalopacte tov nAavAtn Las.
O1 pappioyés tns Baoikns épeuvas pas epodbidfouv e TV Te-
XxvoAoyia rou gival anapaitntn yia ts UETaUooXeUoels opyd-
vV, To XEipIoué kai tnv tpononoinon yovidiwv, tov éAeyxo
WV YEVETIKWV aoBevelwy, tnv auénon tns napaywyns Kai t
BeAtiwon tns noidtntas tns tpopns pas. H épeuva oto nebdio
tns Mopiakns Bioloyias kai levetikns pas éxel obnynoei oe
Kkaivoupious oxebiaopous yia tn Ospaneia yevetikwv aoBevel-
@V Kal, avanopeukta, otn yévvnon [ias véas emnotnuns, ts
yovidiakns Bespaneias. Nées avakaluyels atn Bioloyia éxouv
BeAtiwoer tnv noidtnta {wns noAAwv ouvavlpwnwy Uas.

To BiBAio auto eAnifoupe 611 Ba Bonbnoer to pabnty otnv
e€epeuvnon tns olyxpovns Bioloyias yia va yiver évas Bio-
Aoyikd nAnpogopnuévos kai euaiobntonoinuévos yia Béuata
nou oxeti{ovtal pe tn BioAoyia noAitns ave€dptnta and
otabiobpopia nou Ba anopaocioel va akoAouBAoel.

To BiBAio anoteAsitar and 6wbdeka kepdAaia. Lta kepdAaia
1 éws 6 avaAvoviail n boun kai o1 Bacikés Asitoupyies tou
YEVETIKOU UAIKOU OtO popiaké eninedo, kabws kai o1 fAdPes
nou énuioupyouv npofAnuata otn Asitoupyia tou kai obn-
youv og aobéveies. Enions avantuooetar n peboboloyia tou
avaouvbuaouévou DNA, nou anotéleoe tnv npoundBeon
yia tv avdntuén tns BiotexvoAoyias. Xta kepdAaia 7 éws 11
napouaiddovtai o1 Bacikés apxés tns Biotexvoloyias, kabws
Kar o1 epappoyés tns otnv Iatpikn, tn yewpyia kai tv Ktnvo-
tpogia, tn Biounxavia kai tv npootacia tou nepifdAiovios.
X0 teAeutaio kepdAaio diatunwvovial npofAnuatiouor nou
apopouV Tis epappoyés tns Biotexvoloyias kai yevikotepa tn
XPNON TEXVOAOYIWV.

Ta kefueva ouvobeuovtal and €ikOves, nivakes kai diaypdp-
pata nou éxouv okoné va Bonbroouv otnv kaAutepn karavo-
non tous. O1 epwTAOoEls ato téAos KAOe kepalaiou divouv tnv
gukaipia EAEyxou tns katavonans tns UAns. Xe kGbe kepdAaio
undpxouv pia ogipd and npdcOeTes NANPOPOpIES, o1 Onoies
Bpiokovial o€ éyxpwpo nAaioio kair bev anotelouv e€staotéa
UAn. Xta napabéuata nepiéxoviai npoobetes nAnpo@opies
OXETIKES [e ta Oéuata nou npayuartevstal to avtiotoixo Ke-
pdAaio.

210 Taéib1 oto xpovo yiveral 10TopIKr avaokonnon twv &ni-
teuypdtwy tns BioAoyias. Xtn Mopiakn Biooyia 1 Biotexvo-
Aoyia pe apiBuous dibovtar nAnpopopiss nou fonbouv otnv
katravonon peyebwv os popiakd kai Kuttapiko eninebo. Xto
TkepOeite Siatunwvovial pWINTEIS EQapLoyns LE okono v
katavoénon tns UAns nou KaAUmMtel to aviiotoixo KepdAaio.
X0 té)os tou BiBAiou undpxel EvOeto, ato onoio nepiypdpo-
vai Pepikés ano tis Baoikés pe@édous nou xpnoiponoiouviai
otn Mopiakn Bioloyia.

Oéloupe va euxapiotiooupe tv ka I. [MoAAdrou, BioAdyo
tns Aicubuvons EykAnuatoloyikwv Epeuvav tns EAAL. yia
MANPOPOPIES OXETIKA LIE TiS EQAapLoyEs tns pebodou twv ano-
twnwpdtwv DNA kai tv ka A. Aoutpdbn-Avayvaotou, Iatpd,
AiguBuvipia tou Kévipou Meooyeiakns Avaipias yia ninpo-
(POPIES OXETIKA pe T 61dyvwaorn s UECOYEIaKNS avaiyias.

Iouvios 1999
O1 ouyypageis



To BiBAio pe pia paua

‘EvOeta e

EikOves o

H Oéon tou kevipopepidiou kaBopiler to
OXN|A TOU XPWHOCOHATOS

‘Otav 1o Kevtpopepidio Bpioketal nepinou oto pécov tou
& w0 0 autd a HETaKE-
vipiké (n.x. otov GvBpwno 1o xpwpdowpa 1). Otav to Ke-
vIpopepibio Bpioketal Kovid oTo GKPO, TO XPWHOOWHA OVO-
paletan akpoKevepikoé (n.x. o xpwpdowpa 13). Télos, 6tav
10 Kevipopepibio Bpioketar oe evbidpeon Béon, T0 Xpwpo-
Owpa AéyETal UNOUETAKEVTPIKG (M.X. TO XpwHOoWHa 4).

Keqpaharo 1

Ta&ib1 oto xpovo o

s

EvOeta o

Aivouv npdoBetes evdiapépouces nAnpPoPopies
o€ O¢uata oxetikd pe tv UAn.

BonBouv otnv katavonon tou KeIEvou.
Avagpépovtal nuepounvies atabuoi yia tnv e§€Aién
tns emotAuns s BioAoyias.

Aivouv npooBetes evdiapepouoes nAnPoPopies
o€ O¢uata oxetikd pe tv UAn.

MepiAnyn o

Zuvoyilel to kdGOe kepdAaio.

Ta§ié1 oto xpévo

To 1952 o1 Hsu ka1 Pomerat xpna1Honoincav unotoviké 51d-
Aupa ka1 to aAkahoeibés koAxikivn, nou otapatd t Siaipe-
0N OTN PETGPacn, y1a v avaAuon TV XPWHOCWHATWY.

To 1960 o1 Nowel, Moorehead ka1 Hungerford emtuyxa-
vouv va KaAMEpyRoouV AeppokUTIapa pe xphon Qutoaipa-
yhouuvivns ato epyaatipio.

To 1960 npaypatonoieita oto Denver Sidokeyn kat kaBopi-
Zetan 1o alotnpa ovopato)oyias twv avBpdnivev petapa-
OIK®OV XPWHOOWHATWV.

To 1970 o Caspersson, XpNOIHONOIGVIAS TN XPWOTIKA KIva-
Kpivn, dver tn ia {ovov ota

(Goves-Q).

To 1971 otn Sidokeyn nou npaypatonoinBnke oto Mapiol
KkaBopiletar 1o npétuno twv {wvev twv avlpdmvey peta-
PACIKOV XPWHOOWHATWV.

Prions

Bpiokovta1 otov avtinoda twv 106166V, yiati eivar «poAu-
opaukd» owpatidia nou motedetal 6u anotehodvial povo
ané npwteives. Eivar unedBuva yia éva cOvodo acBeveriy,
oe ia Y Us, nou Ha Y@
eykeparonabeies, 6nws n acBéveia wwv tpeNdY ayehddwv ota
Boogidn kai to auvbpopo Creutzfeldt-Jacobs otov avBpwno.
Maotedetar 6 o prion 6tav PNaivel 0ta KUTIAPA TOU €yKE-
pahou, tpononolei us Npwieives Tou §evioth. Auté npokahei
v aoBévera. Motevetal 6u ta «prions» eivan petalaypéves
HOPPES p1as puoIONOYIKAS NPWIEIVNS ToU opyaviopoy nou
Bpioketan otov eyképalo kar GAa 6pyava, Kal s onoias o
poMos Sev eivar yvwotds. H petdagn nou cupBaivel tuxaia
0T0 YOVi610 MoU TNV KWSIKOMOIET, TPONOMOIEN TNV NapayopE-
VN NPWTEIVN pE TETOI0 TPONO, MOTE VA NV KATAOTPEPETLAl OE
uYnAés BepPOKPATIES KA1 VO PNV NENTETAT ANG NPWIEOAUTIKG
évlupa. H tpononoinpévn npwteivn katahUel tn petatponi
TWV QUOTONOYIK@V NPWIeiv@v, aAGZovtas t Gopn tous, o€
pn és. H augnpévn ouykévip HNn Quaiooy
K&V npwieivev npokalei BAGBN 0ta KUTLapa tou eyke@aMou.
‘Otav éva acBevés {@o xpnoiponoinBei ws tpopn and Ao
{@0, 01 Pn PUCIONOYIKES NPWIEIVES TOU ENGYOUV TNV TPONO-
noinon v @ ivdv tou 0 ané
Tov onoio 4 ‘Eto1 o 6 Bar
ané v acBévela.

MepiAnyn

01 10i anotehotvear and DNA i RNA, nou Baletar ané éva

\

Eikéva 1.9 Eva p1toxévBpio nepéxel nokd pépia kukkos DNA.

Ta pitoxoévépia ka1 o1 xXAwponhdotes Exouv
10 51K6 TOUS YEVEUIKG UNIKO

Ta pioxévBpia ka1 o XAwpomdates éxouv DNA. To yeveké
UNIKG TV PToxovBpiav Kal Ty XAwpomhactdy nepiéxer mn-
POQOpiEs OXETKES e T AeTtoupyia Tous, SNAaBi OXETIKG e Ty
ofe1dwukA PWoPopUNWON Kal TN pwtoolvBeon avtiotoixa,
ka1 KWBIKONOIEN IkpS ap1BUG MpwiEivey. O1 NEPIOCBTEPES
6lWSs NPWIEIVES, NoU Eival aNapaitntes yia  Aeltoupyia twv
LIoXovBpiwV Kal TV XAWPOMAATTAY, KwSIKONoIoUVIal ané
yovidia nou Bpiokovtal oto DNA tou nupiva. To yeyovos autd
Seixver 6u Ta opyavibia autd Bev eivan aveEaptnta and Tov nu-
pfiva TOU KUTIGPOU Kal yia 1o AGyo autd xapaktnpilovial ws
npautévopa.

To DNA otous T JS OPYaVIoHOU!
&ivar KUKNIKG pop1o. KaBe ptoxovpio nepiéxel 6Uo éws béka
avtiypaga tou kukAikoU popiou DNA (Eikéva 1.9). L& opiopé-
VO 6JwS KOOTEPA NPWIGLWa ival YpappIko. To Juywid v
QVATEPWY OPYAVIOMY MEPIEXEI LOVO Ta | nou npo-
£pXOVIaI GNB 1O WAPIO. EMOEVWS, N MPOENEUON WV HITOXOV-
Bprak@v yovidiwv givar pntpikn.

6 kayiio. Eival d napdoita, avanapd-

yovtai péoa oe kUttapa-Eeviatés kai xpnatponolov ta éviupa twv §eviotdv, yia va avanapaxBouv. O1 Baktnpiogdyor giva 101
nou poAUvouv pévo Baktipia ka1 avanapdyovial pécw tou Autikou fi tou AuctyovikoU kikAou. O110i twv {owv Siakpivoval

oe DNA ka1 RNA 100s, avahoya pie to €i60s tou yevetiko UNIkoU tous, nou nepiBaAhetar ané éva npwrei

6 kayibio kar efwre-

PIKa and éva pepBpavadn pakeho. Ztous 10Us nou npoaBaAiouv ta {da ka1 tov GvBpwno aviikouv o 16s ths nohopuehiubas, o
165 Ttns ypinns, 0 16s tns nnatiudas, 0 16s tou AIDS, kaB®s ka1 101 nou npokalolv kapkivo. O1 NEPICOBTEPO! 101 TWV PUTGV Eival
RNA 101 ka1 npooBahouv ta Guta pécw Kupiws twv evidpwy. Ta 10618h eival pikpd yupva popia RNA pe peydAn poluspauki

1Kavénta.



Epwtnogis o
Alapopwv tunwv pwinoels

nou BonBouv otnv katavonon tns UAns.

Epyaocies - Apactnpiotntes o

\

Epwtioes

1. Mol ouotatikd xpeidlovial yia va napaxbei avBpamvn
woouAivn and kuttapa E. coli;

2. £ éva EUKapUWTIKG KUTIAPO NApGYETal IVOOUAIVN):
a. £¢ ol Béon oto KUTIApo yivovial n pEtaypagi Ka n
petdppaon;

B. 5t leveu Mnxavik n wooulivy napdyetar and
mRNA ka1 6x1 ané DNA. hati;

3. Mapdu o novukds kai o apoupaios bev eivai KINVoTpoQi-
Kris onpacias ia, katavaA@vovial unépoyka noad yia
n xaptoypd@non tou yovisiGuatds tous. fiati moteete
611 oupBaiver kdu tétoro;

4. Avagépete ta nAeovektipata napaywyris avlp@nivns
auénuikns oppovns e EBG660Us levetikiis Mnxavikns oe
oxéon p v e€aywyn ts and nrdpata.

5. H wooukivn fitav n mpdn npwieivn nou napixén e
peB66ous Teveukiis Mixavikits. T1a oio A6yo vopidete

6u naprxén n opudvn autr;

6. Tieivar ta euPoAia-unopovdbes;

Epyaoies - Apactnpidtntes

1. Etov GvBpwno n ypappi tpxo@uias, n Unapén fi 6x1 @akiswy ato Mp6awNo Ka o1 MpoakoNANEvor fi ekedBepor AoBoi

auuov ws Mehetiote évav ané autoUs o€ 600 to Suvatov

ané ta pékn ts oikoyéveds as. Me Béon ta ororxeia nou oy v

Mpoteivouv Béuata yia atopikés i Opadikés

gpyaoies kar 6paotnpPIOTNIES.

\

5¢vBpo yia to fAipa autsv. fiote va Bydhete Gopiata péoa ané to 6 66v6p0 y1a tov tpdo

KAnpovéunans twv yovibiv nou KaBopilouy tous Napanave XapaKTAps.

2. o akélouBo neipapa Ba xpnoponoiioete 5o koutd pe xavipes. KaBe kouti Ba avanapiotd évav ané tous 5o yoveis.

01 XGVTPES OTO KOUTi aVUINPOCWNEVUOUV TOUS YapELES Nou napayouv. To xp@pa tns KGBE XGvtpas avinpoownelel to eibos
tou yapétn. Na napadeiypa, pia KGKKIVR XGVTpa PNOPET va aVUINPOCWNEUE TOV YaPETN e yovoTuno A, yia akoUpo Xp@pa
HAANIGOV Ka1 pia e KITPIVO XP@HA TO YAHETN JE YOVOTUNO 0, V1O GVOIKTO XPOPa PAANGDV.

TonoBetnote 100 KOKKIVES XAVIPES OTO NPWTO KOUTI. AUTES AVUINPOCWNEUOUV TOUS YOPETES ATOHOU Nou eival opdluyo AA.
TonoBetnote 50 KOKKIVES XGVTPES Kal 50 KITPIVES XAVTPES 01O SEUTEPO KOUTI. AUTES AVTINPOOWNEUOUV TOUS YAHETES AT6-
pou nou eivan etepoluyo Aa.

Aixws va BAénete us xavipes S1aAéEte pia xavipa and to NP@TO Kai pia ané to SeUTEPO KOUTI. INPEIDOTE TO YOVOTUNO TOU
atdpou Nou NPOKUNTE! ané to ouvbuaopd tous. TonoBETACTE TS XAVIPES Niow ota KouTid.

EnavahaBate exatd Qopés.

Aokipdore o s yov6 6nws Aa ka1 Aa.

Kataypayre ta €ién ka1 tnv avadoyia twv yové nou naph Katd tn 0 Ti avadoyies

avapévate ané tn S1actalpwon; EnyAate thy andvenah oas.

Tati xperdlerar va pnv BAENOUHE To Xppa 6tav SIaAEYOUHE TIs XAVTPES;

Nati xperGletal va EnavatonoBETOUHE Ts XAVTPES OTa KOUTIG;

E1KOves o

XIxAuata kai eikéves Bonbouv otnv

Katavonaorn tou KEIUEVOU.

H Biotexvoloyia pe ap1Opous
a pia e€oikeiwon pe tis «d1aotdoeis»

otn Biooyia.

Y

Eikéva 7.3 . Alaypapatikiy aneikévion BioavaiGpactiipa,
6oy gaivovtan ta 51GPopa AT Tou, KaBS Kan o1 au-
oxeués ehéyxou v ouvBnKadv Lupwans B. Gwroypagia Bio-
avubpactipa.

H Biotexvoloyia pe apiBpous

KaAhépyeia Escherichia coli oe uypé Bpentiké uNiké yia 12
™ @pes atous 37°C napdyel nepinou 10° Bakthpia ava ml kak-

Niépyeias.

01 pIKpoopyaviopoi pnopouv va
kaAhiepynBoulv pe S1apopetikous tpénous

Ynapxouv 51GG0po1 ol JUHGOEWY, 01 ONoi0T HIOPOGY va Katd t AavBévouoa @éon o MnBuopGs Wy pIkpoopyavi-
£QOPHOCTOUV QVANOYD i TO EMIBUHNTO MpOiGV. AUO EUpEws  OM@Y MOU MPOPKETON NG T apxIki KOANEDYEID Mapapiével
XPNOTHONOIOUMEVOT Tnor €lvan N KAEIOTA ka1 n ouvexfis Kok OXEBOV OTOBEQGS. AUT6 OQETNEKaT OTO 6T 01 pIKPOOPYAVIOHOT
Neépyera XpEIGlovIal KAMOI0 XpOVIKS BIGCTIA V1A va NIPOCAPHOCTOUY

Khewoth kaNNigpyeta: I QUi tov Wno Q0piwons onoBetei- 0TS KAIOUPYIES OUVBNKES Kl Va apXicouY va avantiooovia
101 0%0 BIoaVUBPACTPa OPIHEVN MOCOTNIG CMOCTEIPWEVOU LT GUVEXEIQ, Of BIKPOOPYAVIpOf 1aIpouveal e Taxs puByo,
8penukos ukikoU, n onoia e pe ok v eneibih n KoANig fta1 kAT On6 ApIOTES auv-
L1KPOOPYAVIOHGY. H KaMEpYEIa ouvexiCeran péxpr T napa-  BAkes Beppokpacias, pH, ouykévipwans O, kat 0to UNIKO Kak-
yoyfh Tou EmBULNTOG MpoioVIos. Ty KO KaMNépyeia o1 Aiépyeias undpxouv apBova BpENTIkG ouoTatKd. AuTh n pdon
9A0EIS QVAMTUENS TV UIKpOOPYavIaGY €ivan n AavBavouca, n  GVTUENS 0vopGTEtal exBeTkn, ENIBih o apIByIGS WV piIkpo-

exBeukn, n otaukn kai n edon Bavdrou (Eikova 7.4), opyaviopdv augdveran exBeukd. AkohouBel n otatiki pdon,



H BioAoyia onws OAes o1 Ostikés emotnpESs
Xpnoipgonoigi tnv emotnpovikn péBobo

To BiBAio autd avagépstal otnv emothun s Biohoyias. H
Biohoyia peretd us 1&16tntes wv EuBiwv Gviwv Kar Us aMn-
Aembpdoels tous pe 10 nep1BAMov. H emaothun, yevikotepa,
efvan évas 1pdnos okéyns kat pia péBodos ocuotnuatkhs ee-
PEUVNONS TOU KOOWOU Mou pas nepiBaAiel. O emaotnpovikos
PON0S okéYns efval dnp1oupyikos Kal duvapikos, aMAdel e
v nNdpodo tou xpdvou kair nnpeddetal and ta KOwVIKA Kal
10t0p1Ké Hedopéva kaBe enoxns. O1 Napatnphcels nou yivo-
VIa1, T0 OUVOAO TWV EPWTNCEWY NoU TiBevtal kal 0 oxed1aopos
TV nepapdtov e€aptaveal kar and m dnUIoupyikotnta tou
emothpova. H emotnpovikn péBodos nepidapBaver pia ogipd
1epapxnpévawv Bnudtwy kar gival éva epyaeio nou xpnaoipo-
noteftar and GAous Tous EMOTAPOVES.

O1 £pEUVNTES XPNOTHOMOICVTAS TNV EMOTNUOVIKN PEB0OO Kd-
VOUV MPOCEKTIKES Napatnphaels, npoadiopifouv to npoBAnua
Kol d1atundvouv 10 €PN, avantiooouv UnobEcels nou
pnopouv va eheyxBouv Uotepa and t ouMoyn twv dedopé-
vy, kal oxed1dlouv ta KatdAnAa nelpduata, yid va npay-
paTono1NoouV autd tov éAeyxo. MeAetouv Kal punvedouv ta
anoteAéoUaTa MoU MPOKUMTouY, akéun kal av autd Oev
unootnpilouv tnv apxikn unoBeon, eneidh pnopef va efvan
a&6Moya ka1 va tous odnynhoouv oe vées unobéoels. Av ta
anotedéopata unootnpilouv tnv apxikh undBeon, xpnoi-
pono1ouvial yia tn yevikeuon NapOUOoIwY MEPIMTIMOEWY KAl
obnyouv otn dratunwaon apxika Bewpias kar otn ouvéxela
vOpou. Yuvonukd ta Bhpata nou akolouBoulvtal yia va
O10tunwoBei évas vépos otn Bioloyia efvan ta e€ns:

e [lopathpnon pe Baon v npolUndpxouaa yvmon Kai
eunepia.

e [lpoobiopiopds tou ekdotote NPOBAAUATOS Kal
5101UNWoN CUYKEKPIPEVOU EPWTAPATOS.

e YUMoynh ka1 afloAéynon twv npoUndpxoviwy emaotn-
poviKav 6edopéviv nou npoaeyyiCouv 10 EpWTNUA.

e Alotinwon ouykekpigévns unéBeans.

e [leipapatioyos yia Tov €Aeyxo auths tns undBeons.

e AvéAuon twv Oedopévwy.

e Eppnveia twv anoteheopdtwy.

e Alotinwon Bewpias ka1 unoBoAh tns oty eMotNPo-
VIKN KOIVOTNTA Y10 NEPAITENW ENEYXO, KPITUIKA KAl M-
BeBaiwon.

e A1atinwon OUYKEKPIPEVOU VOLIOU.
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Apxn - vopog

H tixn guvoei tov NPoEToIHacévo vou

O1 onpavukés avakaAlyers yivoviar ouvhBws anod ekefvous
nou NapatNPoUV Pe KPIUKO UAT th puon. OP10UEVES POPES, EU-
Kanpfes ka1 Wxn nai(ouv pOAO otV avayvmpion Kal Tov Npoo-
b10p10u6 evés npoBAnpatos. To 1928 o Bpetavés Baktnpiohd-
yos Alexander Fleming napathpnaoe 6T pia and s KAAIEQYEIES
Baktnpiwv nou peAetoUoe €ixe HOMUVOET pe évav PmAe HUKNTa.
‘Hrav €rorpos va v netdéel, dtav napathpnoe éu yUpw ano
10 PUKNTA UNNPXE 1a Nep1oxn atnv onofa dev avantiooovtav
Kahd ta Bakthpia. Ta Bakthpia nou pehetouoe Atav éva €i60s
OTaQUAGKOKKOU, Nou npokalel deppatikés nabnoels otov dv-
Bpwno. Oudnnote pnopoUce va nepiopioel v avanwén
twv Bakinpiwv napouaiale peydho evoiapépov! O Alexander
Fleming anopévwoe 1o PUKNTa, nou avhke o éva €/60s tou
yévous Penicillium. Apydtepa avakaAUQTnke 6T o pUKNTas au-
165 Naphyaye p1a oucia, nou kabuotepoUoe TV avanapaywyn
v Baktnpiwv, aMd Atav aBraBns yia tov dvBpwno kai yia

Avayvwpion
Kal SlaTuTTwon
mpofBARuaTog

EktéAeon
TEIPAPATWV
yia Tov €éAeyxo
NG UTT6BeOTNGg

Fomepdopara * - *

}

H emioTnpovikn pé@odog epiAaupdavel
HI0 OEIpd IEPAPXNHEVWV BHATWYV.



ta {®a. H ouafa auth Atav n nevikiivn, 10 Npato avuBioukd.
Eivar mBavéd napduoies poAUVoEls va gixav eppaviotel, npwv
napatnpnBouv and tov Alexander Fleming, ka1 o€ KaAIEpyelEs
Baktnpiwv GMwv epguvnty, o1 onoior dpws dev unodpeoav va
a€lohoynoouy T onpaacia tous Kar anims nétagav us HOAUGHE-
ves kaMiépyeies. O Alexander Fleming enweeAnBnke anod tnv
TUXN, 0AAG Ka1 TO HUOAG TOU NTav NPOETOTIACHEVO va KAvel na-
patnpnoels kar va Cayel oupnepdopata. Anépgive ev ToUTols
o€ AN\OUS EMOTAKIOVES VO avantUu&ouv TS MPAKTIKES EPAPHOYES
s avakahuyns tou. Mohovot o Alexander Fleming avayvad-
p1oe 1o mBavd Npaktkd mAeovéktnpa tou Penicillium kat s
ouofas nou napnyaye, dev 10 NpowONoe duvapikd, ka1 népa-
oav NeP100otepa and 6éka xpovia péxpl va tebei to avuBioukd
nevikiNvn o€ eupsfa kukAopopia.

H Bioloyia otov 210 aiwva

H npdodos tns emaotnpovikKNs yvons eMTPENE va EXOUE
ohpepa pia 1d1aitepa kabapn €1kOva og 6,1 apopd TOUS PNXa-
VIoHoUs nou &1énouv tous {wvtavous opyaviopous. MoMof un-
xaviopof givar kool yia tous PiKkpoopyaviopous, yia ta Gutd
ka1 ta {wa, evd dAo1 xapaktnpilouv eni pépous opddes. O1 61-
4popo1 Topels Tns Biohoyias emxelpolv th Aentopeph avaiuon
AUtV Twv Pnxaviopmv os Sidpopa enineda, Eexvavas anod to
popiakd eninedo evos KUTIAPOU Kal MPOXWPMVIAS GTov NANPN
XAPAKINPIOHG OAOKANPOU Tou opyaviopou. Ma napddeyua,
n Bioxnuefa aoxoAeitan pe ta xnuikd pdpia nou anotedolv 1o
KUTtapo, evd n Biohoyia Kuttdpou pe ta opyavidia tou kuta-
pou. O1 &1égopor Topels s Biohoyias «emkoivavouvy petaty
TOUS JE atoxo th BaButepn avaluon twv Pnxaviopmy s (whs.

Me v avdntuén ths Mopiakns Biodoyias, npiv and piod ne-
pinou aiwva, yivetar gavepd 6T 10 yeveukd UNKO, 10 DNA,
avunpoownevsl v «kapd1d tou {wviavou opyaviopou». To
1953 pia opdda emotnuévwy, n Rosalind Franklin, o Maurice
Wilkins, o James Watson, o Francis Crick ka1 éMo1, apxider
va ypaoee! pe ta neipdpatd ms tn ouyxpovn 1otopia s Bio-
Aoyias, dnpooielovtas o Poviého Tns H1NAAs éAikas tou DNA.
AUo Oekaeties apydtepa n Bioloyia nepvd otadiaka and v
avaAUTKA GAon s otn oUVBETKA. Agv NePIypdPel anids Ts
S1a61kaoies s (wns, aMd éxel tn duvatdtnta va napespBai-
vel 0’ autés. Etor akohouBdvtas 1o napddeypya s DUOIKAS
ka1 s Xnpeias, apxiel va cuppetéxel dueca otnv napaywyn
Kovwvikav ayaBav. To 1973 ékave enionpa tnv eupavion s
n texvoloyia tou avacuvbuaopévou DNA,npokaivtas 61a¢po-
pes Betikés kan apvnTkés avuidpdaogls atnv EMOTNUOVIKA KOvo-
Ta aMG Kal oty Kown yvapn. H texvoloyia auth odhynoe
™ Biotexvoloyia og tétola avdnwuén, mote va Bewpeitar 6u o
210s a1wvas Ba gival o aiwvas s Biotexvohoyias. H avantu-

€M NS éxel ws anoTEAeOPa onpavukeés eEENIEEIS OTO XWPO TS
Biohoyias pe anpoBienta fows anotedéopata. O1 KOVWVIKES
emnioels s yebodoroyias s ouvexiouv va odnyouv oe
apopiopous, evBouaciaopous Kal YevIKEUOEls, nou k&Be AN
napé angikoviCouv v npaypaukétnta. Exeivo nou npaypa-
ukd oupBaiver givar éu n Bioloyikn épeuva petaBaretal o
pia véa duvaun napaywyns yvaaons kail ayabav, kar akdua ot
pikpaivel oAogva n xpovikh andotaon avapeoa oty eMotnpo-
vIKA avakdAuyn kar ot Biopnxavikh epappoyn ts.

E6W emBdaMetan va avapepBei du Ba Atav aduvato n Bioloyia
va @tdoel 10 onpepivé onpefo npoddou s, xwpis BonBeia and
us emothpes s Xnpeias, s Ouoikns kat twv Mabnpaukov
Ka1 Xwpis 1o NeuxnPévo NAvipePa texvoloyias kar emaotpns.
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H napouoa ékdoon agiep@VeTal otous PaBNTES Kat oTous oUVAOEAPOUS EKNAIOEUTIKOUS 01 0onoiol, and to Np@To £10s KUKAopopias
tou 616akukoU autou syxeipdiou, pe 161aitepo evdiapépov avtanokpiBnkav oto k&Aeopd pas kar kateBeoav Us anopies, Us andyels,
TS eMonpdvogls Kal TS NPOTACElS TOUsS.

Euxapiotoupe Bepud tous ouvadérpous Aviwvio Kaotopivn, Kwvotavtivo Manakwvotavtivou, ABavdoio Kpgpaotd kai
Anpntpio Paditoa yia TS e00TOXES NAPATNPACEIS TOUS.

I&1aitepa euxapiotoUpe Tous ouvadéhous Mapidvva FkouBpa, Avactacia Kapnoupn kai Iwdvvn-Eudyyeho Mnouppnouxdkn yia
NV NOAUTIUN OUVEPYAGTa TOUS Kal Ty MOAUNAEUPN NPOcPopd TOUs, atnv TENKN S1auop@wan s napouaas ékdoaons.
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To YevETIKO UAIKO

KEPAAaio

Mveupovidékokkoi (Diplococcus pneumoniae)
Owtoypaia and nAEKTPOVIKO HIKPOOKOMIO Gdpwans






1. To yeveuko UAiko

To DNA ¢ivai to yeveuko uhiko

Map’ 6ho nou to DNA evtoniotnke otov NUPAVA Twv KUTLd-
pwv 10 1869, éws ka1 10 1944 dev Atav yvwotd 6T anotelsl 10
YEVEUKO UNIKG Twv opyaviop@y. O1 emaothpoves nioteuav éu ta
pOPIa MOU PETAPEPOUV TN YEVEUKA MAnpogopia eivar o1 npwrel-
VES, Mou napouatdlouv peyaAUtepn nolkihopopia, ensidn &i-
val anotéheopa ouvduaopoU €ikool S1apOoPETIKWY ApIVOEEWY,
evd 1o DNA givar ouvbuaopés teoodpwv Hovo voukAeoubiwy!

To 1928 o Griffith xpnoigonoinoe 6Uo otehéxn tou Baktnpiou
nveupovidkokkos (Diplococcus pneumoniae), ta onofa &exw-
pidouv poppotoyikd, étav kaliepynBolv o€ Bpentikd UNIKO,
AOyw s napousias h pn vds Npootateutkol KaAUpatos. To
OtéNexos nou €ixe KGAupPa oxnudude Aefes anoikies kar Atav
naBoydvo, dnAadh okdtwve ta Novtikia Nou POAUVE, V) eKEi-
vo nou dev gixe KAAupa oxnudule adpés anoikies kar dev Atav
naboyovo.

Mia anoikia sivar va ouvolo and Hikpoopyaviauous, nou
Exouv npoéABe1 and braboxikés biaip€oels evos kuttdpou, dtav
auté avantiooetal o€ oteped Bpentikd uAikd. O1 anoikies eivai
0partés e yupvo opBaiuo.

O Griffith xpnoiponoinoe uynAn Beppokpacia, yia va oko-
W0oel 1 Asia Bakthpia kan pe autd poAuve novukous, o1 onoiol
napépevav {wvtavoi. Otav duws avéueite vekpd Aeia Bakthpia
pe Cwvtavd adpd Kat pe o pefyda poAuve novukous, TOte au-
tof néBavav. £1o afpa twv vekpv novukav Bpébnkav {wviava
Aefa Bakthpia. O Griffith cupnépave 6u pepika adpd Baktpia
«peraoxnpatiotnkav» o€ Aefa naBoydva Uotepa and aAnAeni-
bpaon pe ta vekpd Aeia Bakthpia, aAG dev pndpeoe va dmoe!
1KavonoinukA andvinon yia 1o Nws yivetar autod (Eikéva 1.1).

H andvtnon 666nke 1o 1944, 6tav o1 Avery, Mac-Leod kai

kepdhaio 1

McCarty enavéhaBav ta nepduata tou Griffith in vitro. O1
€PEUVNTES OIOXMPIOAV TA OUOTATIKA TWV VEKPWV Agicwv Baktn-
piwv o€ udatavBpakes, npwreives, Ainidia, RNA, DNA kTh. kan
é\eyEav noto and autd eixe v 1KAVOTNTA PETAOXNUATIOUOU.
Araniotwoav 6T 10 cUCTaTKS NOU NPOKAAOUCE TO PETAOXNKA-
uopd wv adpwv Bakinpiwv oe Aefa Atav to DNA. Tnv 1610
enoxn unnpxav noMd Broxnpikd dedopéva nou unoothpilav
ou 1o DNA €ivan 1o yeveukd UNiko.
e H noodtnta tou DNA og k@B opyaviouo eivar otaBepn
ka1 &€ petaBaMetar ano aAayés ato nepiBarov. H nooo-
nta tou DNA eivan enfons 1610 og 6Aa ta €i6n Kuttdpwy

Eikéva 1.1 Ta neipduata tou Griffith é6e1§av du évas «e161k6s napayovras»
nou undpxel ota naboyoéva Bakthpia petaoxnpatilel ta un naboydva ot na-
Boyéva akdpn kai av ta naboydva Baktnpia éxouv okotwBei Aoyw Béppav-
ons.
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€VOS opyaviopou énws atnv nepintwon tou avBpwnou og
autd tou onAAva, s kapdids, Tou NNATos KTA.

e O1 YOPETES TWV QVITEPWV OPYAVIOUWY, Nou gival anhogl-
beis, nepiéxouv n Uion noodtnta DNA and ta cwpatukd
KUttapa, nou efvar d1nhog1dn.

° H noodtnta tou DNA €ivar, katd kavova, avaioyn pe tny
noAunAokétnNTa Tou opyaviopoU. uvhBws, 600 eCENKTIKE
avVATEPOS €ivar 0 opyaviopds 1ooo nepioodtepo DNA ne-
piéxel oe k&Be KUttapd Tou.

H opioukn emBeBaiwon éu 1o DNA €ival 10 yeveuko UNKO
ANBe 10 1952 pe ta khaoikd nelpduata twv Hershey ka1 Chase
o1 onofo1 perétnoav tov KUkAo {wns tou Baktnpiopdayou (pd-
you) T,. O1 epeuvntés 1xvnBENoav Tous Gayous pe padievepyo
S, nou EVOWHATMVETAT HOVO ous Npwteives ad éx1 oto DNA,
Kol pE padievepyo, **P nou evowpatvetal povo oto DNA kai
OX1 OUS NPWTEIVES. LTN OUVEXEID e padievepyous pAayous po-
Auvav Bakthpia. Ta anoteAéopata €6e1€av 6t pévo 1o DNA twv
Paywv €10€pxeTan ota Baktnpiakd kUttapa kai givar 1kavo va
«bMOE TS anapaitntes eVIoAEs», yia va NOMANAAcIaotouy Kal
va napaxBoulv o1 véor payol.

H ékgppaaon in vivo xpnoiyonoisital yia tmv neplypapn pias
BioAoyikns diadikaoias étav auth npayuatonoisital o€ éva {w-
vTavo opyaviouo.

H ékppaon in vitro xpnoipomnoigital yia v nepiypaen uias
BioAoyikns 61abikaoias dtav auth npayuatonoisitar oto Hoki-
LPaotké owAnva.

Eva twnikd in vivo napdbeiyua eivar n anédeién tou nuiou-
VInpntkoU unxaviouou s avtiypapns tou DNA. Avtiotoixo in
vitro napdberyua eivar n avdluon twv evquuwy s aviypapns
tou DNA.

IxvnBétnon. Eivar n onuavon xnuikav popiwv Ue t xpnon
pabievepyv 100tonwv, eBopifoucwy ouaiwvy, KA. Eva twni-
K6 napddelyua ival n xphon padievepyol pwopdpou P ota
voukAeotibia yia tyv ixvnbétnon tou DNA.

Ta&ié1 oto xpovo

1869 Anopovwvetal DNA ané tov Kuttapiké nupnva.

1903 AnodeikvUetal 6T Ta XpWHOOWHATA Eival POPETS Tou
KAnpovopikoU (yevetikou) uhikoU.

1944 Anobeikvueta 6t to DNA €ival to yevetiké UNIKO.

1953 Avakaluntetal n Sopn ths S1MAns éNikas tou DNA.
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To DNA anoteleitar and voukAeotidia, nou
gEvaovovtal P PuoPpodieotepikd Seopod

To DNA, énws ka1 to RNA, givar éva Jakpopop1o, nou ano-
teheitan and voukAeotidia. Kabe voukieotidio tou DNA ano-
teheital anod pia nevodn,  6eofupiBOn, evwpévn pe pia
Qwopopikn opdda ka1 pia alwtouxo Bdon (Eikdva 1.2). Lta
voukieotidia tou DNA n alwtouxos Bdon pnopei va eivar pia
and us: adevivn (A), youavivn (G), kutoaivn (C) ka1 Bupivn (T)
(Erkéva 1.3). L kGBs voukieotidio n alwtouxos Béon cuvdéstan
pe tov 1" avBpaka tns 6e0up1Bolns ka1 n puwopopikh oudada
e tov 5" dvBpaka. Mia noAuvoukAeotidikn aluciba oxnpa-
tiCetan and v évwon NOMOV VouKAeouSiwv e OLOIONONKO
beop6. O deopo6s autds dnutoupyeital Yetaél tou udpofuliou
Tou 3’ gvBpaka s neviddns Tou NPWTou voukAeotudiou Kal tns
Qwopopikns oudadas mou eivar ouvdedepévn otov 5' dvBpa-
Ka s nevtodns tou endpevou voukAeotudiou. O deapds autos
ovopdletar 3'-5" pwoPodieotepikds deopods. Me tov 1pono
autd n noAuvoukAeoudikh aucida nou dnuioupyeitar éxel éva
OKENETO, NMOU aMnOTeEAEital and enavaAnyn Twv Hopiwy puwopo-
pIKA opada-nevid{n-ewao@opikn ouada-neviddn. Avetdpinta
and tov ap1Bud twv voukieoudiwv and ta onoia anotelsital
n NoAuvoukAeotidikh aAuaida, To NPWTO TNS VOUKAEOTIOI0 éxel
navia pia eAeUBepn pwopopikh oudda ouvdedepévn otov 5
GvBpaka s neviddns TOU KAl TO TEAEUTAio VOUkAeoTidid tns
éxe1 eNeUBepo T0 USPOEUNID Tou 3" AvBpaka s neviddns tou
(Eixéva 1.5). Na 1o Adyo autd avagépetal 6U 0 NPOCAvVATo-
Nopés s noAuvoukheoudikns aAuoidas sfvar 5'—3" (Eikdéva
1.4).

H avakd\uyn tns &inAns éikas tou DNA
gival n peyalutepn Bioloyikn avakdAuyn
tou 200U amiwva

Map’ 6u n xnpikh olotacn Kai o1 1010tntes tou DNA, pe ta
neipduata nou avagépdnkav mo ndvw, ixav yivel yvwortd,
bev unnpxe kova anodekth npdtaon yia i dopn tou DNA gto
x®po. Agdopéva anod v avéiuon tou nocootol twv Béoewv
o€ Yop1a DNA ané 61apopetikoUs opyaviopous €deixvav éu os
KA@Be pop1o DNA o ap1Buds twv voukAeoudiwy nou éxouv ws
Bdaon v adevivn eivar oos pe tov ap1Bud twv voukheoudiwv
nou éxouv Bupivn, ka1 0 ap1Buds Twv VoukAeoTbiwy Nou éxouv
ws Bdaon t youavivn eival 100s pe tov ap1Buod aut@y nou éxouv
kutooivn. Anhadn 1oxuel A=T ka1 G=C. Enfons, BpéBnke éu n
avahoyia twv Bacswv [(A+T/(G + C)] dragpéper anod €ibos o€
€idos ka1 oxetiCetal e 1o €/60s TOU OpyaviopoU. Ta anoteAé-
OMOTa autd o€ oUVOUAOUO HE AnOTENECATA MoU apopouoay
v aneikévion tou Jopiou tou DNA pe xphon aktivawv-X Bon-



Eik6va 1.2 NoukAeotidio tou DNA (a) ka1 tou RNA (B8).
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Eikéva 1.3 O1 téooepis alwtouxes Baoeis tou DNA. H adevivn ouvbéetan pe tn
Bupivn pe SUo SeapoUs ubpoydvou Kal n youavivn guvHEEtal PE TNV KUTOGI-
vn pe tpels Seapous ubpoyovou.
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Ke@AaAaio 1

Bnoav otnv avakahuyn ts 61nAns éNikas tou DNA ka1 anédel-

€av us povadikes 1616TNTEs Tou nou o kabiotouv poe10 16avikd

s yeveukd UNKO. H avakdAuyn tns &1nAAs éAikas tou DNA

givar n yeyahUtepn Bioloyikn avakdAuyn tou 200U aidva. Eyi-

ve 10 1953 ka1 Atav T0 anOTEAECHd NS EPEUVNTIKAS €pyacias
bUo opddwv emaotnudvav: twv Wilkins ka1 Franklin kaBms kat
twv Watson ka1 Crick. Xnp1{6pevor oto GUVONO TwV anoTEAE-

opdtwv v duo opddwv o1 Watson kar Crick Siatunwoav 1o

poviého tns &1nAns éNikas tou DNA, nou avagépetal otn doun

tou DNA oto xwpo (Eikéva 1.5).

YUpQWVa pe 10 HOVIEAO QUTO:

e To DNA anoteAeitar and 6Uo NoAUVOUKAEOTIOIKES AAUGT-
bes nou oxnuatiCouv oto xwpo pia de€iootpodn G1MAN
ENKa.

e H oA €NIKa éxel éva otaBepd okeAeTd, Nou anoteAeitan
ané enavarapBavopeva poépia pwopopikns opddas-Oe-
ofup1BOlns evwpévav Pe pwopodieatepikd deoud. O
okeNeTds autos eivar udpoPINos kar Bpioketar oto €6w-
TEPTIKO TOU opiou. Mpos 10 eowtepikd tou otabepol au-
00U okehetoU Bpiokovtar o1 alwtoUxes BAcels nou efvai
ubpdPOBES.

Eik6va 1.4 To BéNos Seixvel TOV PwOPOSIEOTEPIKO OKENETO HE NPOCAVATOAI-
opo6 5'—-3'.
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Eikéva 1.5 Aikhwvn éNika tou DNA.

O1 alwtouxes Baocels tns p1as aAuoidas ouvoéovtar pe Oe-
opoUs udpoyodvou e Ts alwtouxes BACEIS hs anévavu
aAuoidas pe Béon tov kavdva tns CUPNANPWHATKOTNTAS.
H adevivn ouvdéetar pévo pe Bupivn kot avtiotpopa, evad
n Kutooivn pévo pe youavivn kar avtiotpopa. O1 deopof
ubpoydvou mnou avantiooovtal Petall twv Bdocwv ota-
Beponololy t deutepotayn Gopn tou popiou.

Avépeoa otnv adevivn kar t Bupivn oxnpatiovial 6uo
beapoi ubpoydvou, evid avapeoa otn youavivn kal v
kutooivn oxnpatifovtar tpeis deopof udpoydvou.

O1 6Uo aluoibdes evos popiou DNA givar cupninpwpau-
Kés, Ka1 autd unodnidvel éu n aMnAouxia tns Wias Ka-
Bopiler tnv aMnAouxia tns GMNs. H cupnAnpwpaukdtnta
éxe1 tepdouia onyaoia yia tov autodinAaciacuod tou DNA,



pia 1616tnta nou 1o kaBiotd 10 KAtaMNASTEPO HOPIo yI1d TN

diathpnon kar tn yetaBiBaon s yeveukns nAnpogopias. K&be

aAuoiba DNA pnopef va xpnotpelel ws kaAoun yia i ouvBeon

p1as cupgnAnpwpatkns alucidas, Mote tehikd va oxnpatidovtan

6Uo &ikhwva pdpia DNA navopor1dtuna pe 1o Untpikéd popio.

e 01600 aluoibes sivar avunapdinies, Gnhadn to 3’ dkpo
s pias efvar angévavu and 1o 5' dkpo s AMNS.

To yeveuiko UNIKO eNéyxel ONEs TS AE1toup-
Yi€s Tou Kuttapou

To DNA anoteAei 1o yevetikd UNKO OAwV Twv KUTLEpWVY Kal Twv
nep1006TeEPWY 100V, Kanotor 101 éxouv ws yevetlkd UNIKO RNA
(RNA-101).

LUvOnuKa 01 AEITOUPYIES ToU yeveukoU UNKoU givar:

e H anoBnkeuon tns yeveukns ninpogopias. 1o DNA (1
oto RNA twv RNA 1) nepiéxovtal o1 NANPOQOPies nou
kaBopilouv GAa ta xapaknpioukd evéds opyaviopou Kai
01 OMofes OPyavMVOVTal O AEITOUPYIKES HovADES, ta yo-
vidia.

e H &iatnpnon kai n petaBiBaon s yeveukns NANpoQopi-
as and Kutapo og KUTtapo Kar and opyaviopd oe opya-
viopo, nou e€aoparifovtal pe tov autodinhaciacpd tou
DNA.

e Héxppaon twv yeVEUKMV NANPOPOPIV, NMOU ENTUYXAVE-
a1 e ToV EAEYXO0 TNs OUVBEDONS TwV NPWIEIVAV.

To yeveukd UNKO €vOS KUT-

tdpou anotelsl 1o yovidiwpd

ou. Ta kUtapa ota onoia

10 yovibiwpa undpxel o€ éva

povo avtiypago, oénws eivan

0 NPOKAPUWUKA KUTIOPA KAl

01 YapETes twv 61nAog1ddv op-

yaviopv, ovopddovtal anho-

adn. Ta kUtapa ota onoiad

10 yovibiwpa undpxer o€ 6U0

avtiypaga, onws gival ta ow-

HOTKA KUTIPA WV aVAOTEPWV

EUKOPUWUKMOV  OPYyavIoH®Y,

ovopdlovtal &mAogidbn. Ita

EUKAPUWTKE KUTtOpa 1O ye-

VEUKO UNKO KOTAVEHETAT OTOV

nuphva, ota pItoxovopla Kat

otous XAwPOonAGoTes. LuvhBws

Opws 0 6pos yovidiwua ava-

(PEPETAN OTO YEVETIKO UNIKS NMou

Bpioketan atov nuphva.

kepdhaio 1

Ma v nepypaen tou phkous h tns aAnAouxias evés vou-
KAeikoU 0&€os xpnailponoleital o 6pos ap1Buds N alAAnhouxia
Baoewv avtiotoixa. Ltnv Npayuatkdtnta evwooUps Tov ap1Bud
A v akohouBia twv voukheotudiwy tou VoukAgikoU o&éos. H
anAodcoteuon auth yivetar y1ati 1o povo TUAPA TOU VOUKAEOT-
&iou mou aMdder ivar n alwtouxos Bdon. Etol avagépetal ou
éva pop1o DNA éxer pnkos 2.000 Celyn Baoewvy, eneidn ivar
Sikhwvo, eva €va pop1o mRNA €xer pnkos 2.000 Baoeis eneidh
€fvar HovOKAwvO.

MINAKAZ 1.1: MéyeBos yoviSidpatos §1dpopwv opyavicHmv

Opyaviapds Zuvohiké DNA Ap1Bpds xpwpoowpdtwv
(o€ Zebyn Bacewv) (anhog16és kittapo)

Zea mays (kaAapnoki) 5x 10° 10

Homo sapiens 3x10° 23

Drosophila melanogaster 1.6 x 10° 4

Sacharomyces cerevisae 14x 107 16

Escherichia coli 4 x 10° 1

Eikéva 1.6 a. To Baktnpiaké kuttapo €xel éva KukAiké pépio DNA to onoio
€ival oUVOESEPEVO OTO ECWTEPIKG THNAPA TS KUTTaPIKAS pepBpavns, B. Exel
enions éva PIKPO KUKMKO popio DNA, to nhaopibio, to onoio €xel yovibia
avBekukotntas oe avuBiotikd, y. Pwroypagia tou nAacpidiou ato nAektpo-
VIKO HIKPOOKOMIO.
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To YEVETIKO UMKO T®V NPOKAPUMTIK®DV
Kuttdpwv €ival éva KUKA1KO popio DNA

To yeveukd UNKO TwV NPOKAPUWTIKMY KUTtdpwy gival éva 6i-
KAwvo KUkA1K6 pép1o DNA pnkous nepinou I mm. To Kukhkd
auto pop1o DNA avadinidvetar kal naketdpetan Ye tn Bonbeia
KUpiws NPWTEVDY PE ANOTEAECHA VA €XEN TENKO PNKOS OTO KUT-
tapo 1 pm. Mepiéxel éva aviiypago tou yovididuatos, dpd
NPOKAPUWTKA KUTtapa eivar anAog1dn.

Ye NoMé Baktpia, ektos and to KUP1o KUKAIKG pdpio DNA,
undpxouv ka1 ta nAaopidia (Eikova 1.6). Ta nAaopidia eivan
bikhwva, KUKAIKA popia DNA pe Sidpopa peyédn. Mepiéxouv
HIKPO NOCOOTO TNS YEVEUIKNS MANPOPOPias kar anoteholv 1o
1 -2% tou BaktnpiakoU DNA. Eva Baktpio pnopei va nepi-
éxel éva h neproodtepa niacpidia, ta onoia avuypdgovial
ave€dptnta and 1o kUplo pdpio DNA tou Baktnpiou. Metatu
Twv yovibiwy nou nepiéxovtal ota mAAopidia undpxouv yovi-
610 avBekukowntas o€ avuBioukd kai yovidia nou oxetidovtal
UE TN PETaQOPd YEVETIKOU UNKOU anod éva Bakthpio o GANo.
Ta nAaopidia €xouv tn duvatdtnta va aviaMAECOoUV YEVETIKO
UNIKO 1600 pETaty tous 600 kal pe to kKUpio uoépio DNA tou
Baktnpiou, kabBws kar va petapépovtal and éva Baktpio o€
aMo. Me tov 1pdéno autd petaoxnuati(ouv to Bakthpio oto
onofo €10épxovtal kar tou npoadidouv kavoupies 1616TNTES.
Ta nhaopidia anoterolv NOAJTIUO €PYONEID TV TEXVIKWDV TNS
leveukns Mnxavikhs, énws Ba avaiuBei oto kepdAato tou ava-
ouvbuaopévou DNA.

To YEVETIKO UMKO TWV EUKAPUWTIKGOV
oPYavIoH®V €xe1 NOAUNAOKN opydvwon

To yevetkd UNKO TwV €UKAPUWTKWDY KUTIAPWY EXEl UEYAAU-
TEPO PNKOS and autd Twv NPOKAPUWTK®V. To ouvohkd DNA
nou undpxel o€ kKABe EUKAPUWTIKO KUTtapo Sev eival éva eviaio
HOpP10, aMG anoteAeitar and NoAA ypapuikd pdpid, o ap1Buos
K01 TO PAKOS Twv onofwv €ival XapaKtnpioukd yia ta 61apopa
€idn twv opyaviopv. Ta pépia tou DNA naketdpovtar Je npw-
tefves kan oxnpatiCouv ta 1vidia xpwpativns. To ouvohikd DNA
o€ KGBe H1MNOEI1OES KUTIOPO TOU avBpDNou Exel HAKOS nepinou
2 m Ka1 OUOMEIPMVETAl O T€T010 Babpd, hote va Xwpds! otov
nupnva, nou éxel S14ueTpo O€Ka KAToPUPIOoTd ToU pétpou!

210 NAEKTPOVIKO HIKPOOKOMIO, Uatepa and €101kn eneepya-
oia, ta wibia xpwpativns po1alouv pe Kounoidyia and xd-
vipes. KdBe «xavipa» ovopaletal VOUKAEGowHa Kal anoteAe
n Baoikh povada opydvwaons s xpwuativns. To voukAedow-
pa anoteeitar and DNA prkous 146 Ceuywv Baoswv kat and
OKTW POP1Ia NPWIEIVAY, Nou ovopdalovtal 1otoves. To DNA &f-
Va1 TUNYPEVO yUpw and To oKTapepEs Twv 1otovav (Eikéva 1.7).
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Ta voukheoowpata avadinidvovtarl pe anotédecpa to DNA va
naketdpetan os YeyaAutepo Babud, oxnuatiCovtas teNikd ta 1vi-
610 s xpwpativns. Ztnv avadinAwon CUPHETEXOUV Kal GAAD
€idn npwrteivav.

Av napatnPOOULE TO YEVETIKO UAIKO EVOS EUKAPUWTKOU KUT-
tdpou, BAénoupe du eppavifetal Pe H10POPEUIKES XapaKTNPI-
OUIKES HOPPES, avéhoya pe To otéd1o Tou KuttapikoU KUKAouU.

H Mopiakn Bioloyia pe api@pous

Edv edinAdvape to DNA tou nupfva evés owpatikou Kut-
tdpou tou avBpwnou, autd Oa éprave cuvolikd ta 2 m, 600
givar &nAadn to Uyos tou Sraonudtepou kahaBooPaipiotin
nou «ndtnoe» ota ynneda tou nAavitn pas, tou Air-Michael
Jordan.



Eikéva 1.7 Enineba naketapiopatos tou DNA oto peEtapaocikd XpwHoowpa.
L10 KATw PEPOS TNS EIKOVAS Ppaivovtal HETAPACIKA XPWHOOWHATA OTO ONTIKG HIKPOOKOMIO.

kepdhaio 1
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Kata i pecdgaon o yevetkd uhikd éxel pikpd Babud ouonei-
pwons ka1 oxnpatiCel dikwo widiwv xpwpativns. Katd ouvé-
nela ta widia xpwpativns dev eival opatd ws pePovwpéves 6o-
€S LE To onukd YIKPOookoMo. Me To TéAos Tns avuypa®ns Kabe
wiblo xpwpativns éxe1 dinhaciactel. Ta duo avtiypapa KABe
w1biou ouvoéovtan petafy tous pe pia dopn nou ovoudletan
KEVTPOUEPiSIO.

0 0pos abeApés xpwpatides xpnoiyonolsital yia va nepiypd-
wel 1o HINAAoIaoéva XpWHOOWMKATA KAtd o xpovikd d1dotn-
pa nou eivar ouvoedepéva Oto KEVIPOUEPTDI0. LTV KUTIPIKN
b1aipeon o1 abeNPEs Xpwpatides ouonelp@vovTal Kal, Katd to
0tdd10 TS PETAPAONS, Anoktouv péyioto Babuo cuonsipwons.
Y10 0tdd10 autd o uynids Babuods ouoneipwons kabiotd ta
LETAQAOIKA XPWHOOWUATA €UOIAKEITA KA1 €01 €fval EUKOAO
va napatmpnBouly pe 1o onukod pikpookomo (Eikéva 1.7). to
A0S NS KuTtapikns d1aipeons npokuntouv 6Uo véa KUTtapa,
YEVEUKA OpO1a PETALU TOUs Kal e 1o apxikd, agou 1o kabéva
nepiéxel tn pia and us SUo «npnv» adeAPEs xpwpatides and
KdBe Xpwpdowua.

Ba pnopoucaps va nouue 6u ta widla s xpwpativns, ta
XPWHOOMUATA KAl 01 XPWHATIOES anoteholv «O10(OPETIKES
oyels tou iblou vopiopatos». Ta 1vidia tns xpwpativns 61-
nAao1ddovial otn PecOPACN KAl «ETATPENOVTAT» O AOEAPES
xpwpatides, o1 onoies yivovtal eud1AKPITES otnv KUTtapikh O1-
aipeon. Katd to téhos tns kuttapikhs diaipeons anoxwpidoviar
NANPWS, aMoouUonEIP@YOVTal otadlakd Kal «UETATPENOVIaT»
naN og Widla xpwpativns oto PECOPATTIKO MUPAVA TWV VEWV
Kuttdpwy K.0.K. Map’ OAes OpwS TS HOPPONOYIKES AUTES E-
TaBoAés n xnUIKA oUotaon Tou YeveukoU UNIKOU MApapével
apetdBANTN.

Eikéva 1.8 Kapudtunos puaioloyikoU apoevIKOU atépou, oTov onoio €xel
npoaotedei aneikévion tou lou xpwpoowpatos (xpwon Giemsa).
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Napatnpnon twv XpWHOCWHUATWV
tou avBpwnou - Kapudtunos

To avBpwmvo yovidiwpa oe éva anhog1dés kuttapo (yapé-
) anoteAeitan and nepinou 3x10° Cevyn Bdoswv DNA, nou
givan opyavwpéva o 23 Xxpwpoompata. H HeEAETN Twv Xpwpo-
owpdtwy ival duvath pévo oe kUttapa ta onoia Siatpouviar.
Ta kUtapa autd pnopel va npogpxovtal gite anod 10tous nou
Siaipouvial puolohoyikd efte and KUTtapOKaANEpyeles, Gnou
yivetar in vitro enaywyn s diaipeons pe oucies nou éxouv
p1toyovo 6pdon. Ta XpwHoomuata YeAetdvtal oto otddio s
petdpaons, érnou eppavidouy 1o peyaltepo Babud ocuoneipw-
ons kai gival eudidkpita. Eneidn og éva nAnBuoud d1a1poupie-
VOV KUTTIPWY TO MOCOOTO AUtV nou Bpiokovtal otn yetdpacn
gfvan pJIkpo, Xpnao1ponoiouvtal OUaies O1 ONoies otapatoly v
Kuttapikn diaipeon otn don auth. LIn ouvéxela ta KUtapa
enwddovial og unotovikd O18AUKa, MOTE va ONACET N KUTIAPIKA
ToUs JepBpdvn, Ka1 10 XPWHOOWUATA TOUS anAGVOVTal G avTl-
KEIUEVOPOPO MAGKA. TENOS, xpwati(oviar e €161KES XPWOTIKES
0uOles KA1 NapatnEOUVIal oto PIKPOOKOMIO.

KaBe @uoIoNOYIKO PETAPAOIKA XPWHOOWHA aNOTEAE(Ta
ané 6uo abehpés xpwpatides, o1 onofes ouykpatouvtal oto
kevtpopepidro. To kevipopepidio «Siatpei» kéBe xpwpatida
oe dUo Bpaxioves, éva peydro ka1 éva pikpd. Ta petapaotkd
XPWHOOMUATA €vOS KUTLAPOoU Si1apépouv PETatU Tous ws Npos
10 HéyeBos ka1 ws npos tn Béon tou kevipopepidiou. Ta xpw-
poompata tagivopouvtal oe (eUyn Katd eAATtoUEVO éyeBos.
H angikévion auth anotesl tov kapuodtuno (Eikéva 1.8). O
ap1Buds ka1 n popPoroyia twv xpwpoowpdtwy gival 161aitepo
XapaKkPIoukéd kéBe €idous. Ztov AvBpwno ta GpUCIONOYIKA
apoevikd ka1 BnNAUKE dTtopa €Xxouv oTov MUPAVA TWV CWUATIKMOV
ToUs Kuttdpwv 23 elyn XpwHOoWHATwV. To éva Xpwpdowua
k&Be Ceyous eival natpikns kal 1o GANO PNTPIKAS NPOENeUONS

Ka1 eAéyxouv TS 161€s 1016Tntes. Ano ta 23
Celyn ta 22 eivar popporoyikd id1a ota
apoeviké ka1 ota Bniukd dtopa Kal ovo-
pédovial autoowpIKd xpwpoowuata. To
230 (elyos ota Bnhukd dropa anoteAeitan
anod 6Uo X XpwpooMAT, £V Otd dpoE-
viké ano éva X kar éva Y xpwpdowpa. To
Y xpwpdowya givar Pikpdtepo o€ péyebos
andé 1o X. Ta xpwpoowuata autd ovopalo-
Va1 UAETIKG Ka1 o€ NOAOUS opyaviopous,
oupnepidapBavopévou kai tou avBpanovu,
kaBopilouv 10 PUNO. Ztov GvBpwno n na-
pouaia tou Y xpwpoompatos kabopidel 1o
apoevikd dTopo, v N anouacia tou 1o Bn-
Auk6 dropo. Etal, éva QualoAoyIKd apoEvi-
K& GTopo éxel 44 autoowHIKG XPWHOCMA-
1a ka1 éva Celyos XY, evd €va pUOIONOYIKO
BnAuk6 44 autoowpikd kar éva (edyos XX.



H Oéon tou kevipopepibiou kaBopiler 1o
OXNPA TOU XPWHOCWHATOS

‘Otav to Kevipopepidio Bpioketal nepinou oto pécov tou
XPWHOOWHATOS, TO XPWHOOWHA AUTO OVOHAJETal HETAKE-
vIpiké (n.x. otov avBpwno to xpwpéowua 1). Otav 1o Ke-
vipopepibio Bpioketal kovid ato AKpo, T0 XPWHOGWHA OVO-
paletal akpoKevIPIKo (n.x. 1o xpwuodowpa 13). Téos, otav
10 Kevipopepibio Bpioketal oe evéidueon Béon, to xpwpo-
OWHA AEYETLA1 UNOUETAKEVTPIKO (N.X. TO Xpwpoowya 4).

Ta&id1 oto xpovo

To 1952 o1 Hsu ka1 Pomerat xpnoigonoingav unotoviké 61a-
Aupa ka1 To aAkaho€16és KoAXIKivn, nou otapatd tn Siaipe-
on otn petdpaacn, yia tnv avdAuch twv XPWHOCWHUATWV.

To 1960 o1 Nowel, Moorehead ka1 Hungerford emituyxd-
VouV va KaANiEpyNoouv Aeppokuttapa Pe XpAon gutodaipa-
yAoutivivns oto gpyaotnpio.

To 1960 npaypatonoisital oto Denver 61dokeyn ka1 kaBopi-
{etan 1o cUotnpa ovopatoloyias twv avlpdmvwv petapa-
OGIKWV XPWHOOWHATWV.

To 1970 o Caspersson, XpnoIHONOIMVTIAS Th XPWOTIKN K1va-
Kpivn, emtuyxdvel th dnpioupyia {wvmdv ota XpwHoompaAta

(Cwoves-Q).

To 1971 otn S1idokeyn nou npaypatonoindnke oto Mapion
kaBopiletal to npétuno twv {wvVav twv avlp®nvwy peta-
(PAGIKDOV XPWHOCWHATWV.

Ke@AaAaio 1

Eikéva .1.9'Eva pitoxovopio nepiéxel noAa popia kukhikou DNA.

Ta pitoxovopia ka1 o1 xAwponAdotes €xouv
10 61K0 ToUSs yeVETIKO UNIKO

Ta pitoxdévdpia kar o1 xhwponAdotes éxouv DNA. To yeveukd
UNIKO TV ptoxovopiwy Kal twv XAwponAaotdv NePIEXeT MAN-
POPOPIES OXETIKES [E TN Ae1Toupyia Tous, SnAadh oxeukd pe tv
o€e16wuKkA PWoPOPUNIWON Kal TN GwtooUvBeon avtiotoixa,
Kar kwdikonolel pikpd ap1Bud npwteivav. O1 neproodtepes
Opws Npwteives, Nou eival anapaitntes yia t AsItoupyia wwv
p1toxovopiwv Kal twv XAwpPoniaotay, kwdikonolouvialr anod
yovid1a nou Bpiokoviarl oto DNA tou nuphva. To yeyovos auto
beixver 6u ta opyavidia autd dev eivar aveEdptnta and tov nu-
pAva TOU KUTIApOU Kai yia To AGyo autd xapaktnpiloviar ws
npiautévopa.

To pitoxovopiakd DNA otous nepioootepOUs opyaviopous
eival KUKNIKS pop1o. Kabe pitoxovdpio nepiéxer SUo éws déka
avtiypaga tou KukAikoU popiou DNA (Eikéva 1.9). e opiopé-
va Opws Katwtepa npwtdlwa givar ypappikéd. To uywtd twv
QVATEPWV OPYAVIOUMV NEPIEXET UOVO TA UIToXOVOPIa NMOU Npo-
€pxovtal and 1o wdap1o. Enopévws, N MPoEAEUON TwV PITOXOV-
Sprakdv yovidiwv givar pntpikn.

To DNA twv xAwponAaot®v eivar KUKAIKO HOP10 Kal €XEl e-
YOAUTEPO PéyeBos and to pitoxovopiakéd DNA.
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Mitoxov6piakés acBéveies ka1 ynpavon

KdaOe Uttapo nepiéxel ekatoviades pitoxovdpila kai kabe
pitox6vépio éxel dUo €ws 6éka avtiypapa tou KUKMKOU pi-
toxovopiakoU DNA. Etal, cuvolikd kaBs kUttapo pnopei va

O110i éxouv yeveuko uhiké DNA n RNA

O1 101 nepiéxouy éva pévo €idos voukAeikou oos, 1o onoio
pnopef va eivar DNA n RNA. To DNA twv 1cov ynopei va givan
povOKAwvo h bikAwvo, ypappikéd A KukAikd. O1 RNA 101 éxouv
ouvnBws ypaupikd RNA (og onavies NepINtoels €ival KUKAI-

K0), 10 onofo pnopei va eivar povokAwvo h dikhwvo. O1 101 ka

éxe1 péxpr ka1 10.000 pépia KuKMKoU pitoxovépiakou DNA.
Pt A . N 0 KUKAOs Cwhs tous Ba avaiuBouv oto avtiotoixo KepAaAato.

01 petalagers nou oupBaivouv ¢’ autd odnyouv og NoAU
ooBapés aoBéveies, nou npokaloUv BAABes oto Kevipikod
VEUPIKO oUotnpa, otnv kapdid kal oto puiké ouotnpa. O
Tponos KAnpovopnons tous sival 161aitepa NoAUNAOKOS.
Itov avBpwnvo opyaviopd, pe tnv nNdpodo tou Xpovou
ouoowpevovtal oto pitoxovépiakd DNA noAAés petalld-
€e1s and tofikés ouoies ka1 161aitepa and eAelBepes piles.
Noyw twv petalaewv, ta éviupa nou napdyovtal and to
pitoxovépiaké DNA kal ouppetéxouv otis avudpdoels tns
avanveuoukns alugidas, navouv va AeitoupyoUv cwotd.
M’ autdé pe tnv nhikia npokaleitan puikn kaxeia, anwheia
tns dpaons Kai tns akons K.d. Motevetal 6t n supnAnpwon
s diatpoPns pas pe aviio§e16wTtIkoUs Nnapdyovies Onws n
Bitapivn C pnopei va kaBuotepnaoel th diadikagia tns yn-
pavons.

MepiAnyn

To DNA, pe e€aipean tous RNA 10Us, €ival o yevetiké UNIKO o€ OAoUs Tous opyaviopous. ZUppwva pe To poviélo twv Watson
ka1 Crick to DNA anoteleital ané 6§Uo noAuvoukAeotidikés aluaibes, nou axnpatifouv S1nAn éNika. O1 6Uo alucibes tou DNA
gival supnAnpwpatikés petagu tous, SnAadn anévavu and kabe T Bpioketar A ka1 avtiotpoda, eved anévavul and kabe G Bpi-
oketa1 C kan avtiotpoga. H nogdtnta tou DNA S1apépel and opyavioud oe opyaviopo.

To DNA nepiéxel OAes 11s TANPOPOPIES NOU €ival anapaitntes yid Tis AEITOUPYIES TOU 0pyaviopou, g povades nAnpopopias nou
ovopalovtal yovidia.

Ta npokapuwtikd kKUttapa €xouv éva KUP10 KUKAIKO pépio DNA kai pepikés popés évav ap1Bpo piKpOtepmV KUKAIKWV Hopiwy,
nou ovopdlovral nAacpidia. Ita eukapuwtikd kuttapa to DNA katavépetal otov nuphva, ata Pitoxovépia kai otous XAwpo-
nAdotes (puuikd kuttapa). To DNA tou nupnva katavépetal otov avBpwno og 23 {elyn Xpwpoowydtwv. Ta xpwpoowpata
eupavifouv drapopetikd Babué ouoneipwans, avaloya pe to otddio Tou Kuttapikou kUKAou oto onoio ta napatnpoupe. Ta
XPWHOCWHAta ival opatd oto ontikd PIKPOOoKONIo Katd tn petdpaocn, EnNeidin o€ autd to otdd1o Tou KUTTapPIKoU KUKAOU EUPa-
vifouv tov uynAotepo BaBuoé cuoneipmaons. o otadio autd KOs xpwudowpa anoteeital and 6Uo adeAPés xpwpatides, o1
onoies ouykpatoUvtdal oto Kevipopepidilo. H aneikévion twv Xpwpoowpudtwv oe {euyn katd ehattoupevo péyebos ovopdletal
kapuétunos. Ta pitoxovépia (otous nepiaodtepous opyavicpous) kai o1 xAwponAdotes €xouv KukAika pépia DNA, nou nepié-
XOUV MANPOPOPIES OXETIKES PE TN AEITOUPYia TWV OPYaviSiwv autwv.
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Epwtnosis

To DNA oe 600 b1apopetikd kuttapa avBpwnou Bpédn-
ke Ot anoteAeital ato éva and 3x10° kar oto dAAo and
6x10° {euyn Bdoswv. lMws pnopei va €nynBei autd;

Me rioiov anod tous tpdnous nou avapepovial o Katw
ouvbéstal kdBe VOUKAEOTIOI0 e TO aUEows ENOUEVO ToU
atnv noAuvoukAsotibikn aAuaida tou DNA;

a. H pwopopikn oudba tou evos pe tnv alwtouxo fdon
TOU EMOUEVOU.

B. H pwoopikn oudba tou evos e tn beoupiBodn tou
EMOUEVOU.

y. H alwrtouxos Bdon tou evés pe tn deokupifodn tou
EMOUEVOU.

6. O1 alwrouxes Bdoeis U0 ouvexopevwy voukAgotiSiwv
ue Seapous udpoydvou,

€. H 6eoupiBodn tou evos pe tn pwopopikn oudba tou
EMOUEVOU.

ot. O1 wOoPOPIKES opddes SUO TUVEXOUEVWY VOUKAEOTI-
Siwv petau tous.

Xe éva uépio DNA eukapuwtikoU kuttdpou n abevivn
anote)ei o 20% twv alwtouxwv BAoEwV tou. XE MoIES
avaloyies (%) 6a Bpioketal n kGOs pia and tis undéAoines
alwtouxes Bdoeils tou;

Na avagépete, ouvontikd, Tis AEITOUPYIES TOU YEVETIKOU
UAikoU.

O1 ematALIoves UnopouV va Kataokeudoouv éva ouvOsto
10 nou npooBdMAer Baktipia (Baktnpiopdyos i @dyos)
Ka1 rou éxel 1o NPwIeiviké kdAuppa tou @dyou T, kai to
DNA tou @dyou T,. Otav o oUvBetos autds pdyos LIoAU-
vel éva Baktnipio, o1 andéyovol pdyor nou Ba napaxBouv
Oa éxouv:

a. us npwteives tou gpdyou T, kal 1o DNA tou @dyou T,
B. s npwreives tou pdyou T, kar to DNA tou @dyou T,
y. peiypa tou DNA kai twv npwieivav kai twv 0o gdywv
6. us npwreives kar to DNA tou @dyou T,

€. us npwrteives kai to DNA tou @dyou T,.

Moia and tis napandvw npotdoeis gival owotr);

Na tekunpiwoete tv andvinon oas.

Ti eivai ta nAaopidia; Na avapépete 6Uo onpavtikd €ibn
yovibiwv nou evronioviail o€ autd.

Moia and tis napakdiw nPotdoels Mou agopd ta VOUKAE-
oowyata gival owotn;

a. Kataokeud{ovtal ané xpwpoowyata

B. AnoteAouvtal anokAgiotika and DNA

10.

Ke@AaAaio 1

y. Anotedouvtal ané DNA nou tuliyetal yopw and npw-
teives (10toves)

6. Anuioupyouvtai poévo katd tnv kuttapikn diaipeon

€. Eugavifovtai pdvo katd tn peodépaon.

Na tonobetroste katd péyebos (avdloya pe thv noodin-
1a TOU YEVETIKOU UAIKOU) and to HIKPOTEPO OTO LEYaAUTE-
po ta: Xpwpdowpa, voukAeotidio, yovibio, voukAedow-
ua. (Eva péao yovibio éxer unkos 1.000 {euyn Bdoswv)

210 Keipevo nou akodouBei biaypdyte Aé€els N ppdoeis,
wote n npotaon nou Ba napayeivel va givar owotn. To
YEVETIKO UAIKO TwVv pitoxovépiwv gival [LiovokAwvo-oi-
kAwvo] pépio [DNA-RNA] ouvAbws [ypappiko-kukAiko]
Kal NeEPIEXEl YEVETIKES MANPOPOPIes yia [OAes-LEPIKES
anoj ts Aeitoupyies tou.

H Acetabularia eivar évas povokuttapos opyaviouos Le
biapoponoinuéva tnuata: Bdon, pioxo kai kaného.
Ze éva neipapa o ]. Hummering «gu@Uteuoe» otn Bdon
tou gibous Acetabularia crenulata to pioxo and to €ibos
Acetabularia mediterranea kar avtiotpopa. Kai otis 6Uo
MEPINTWOEIS TO Kanélo nou oxnuatiotnke kabopiotn-
ke and tn Bdon tou opyaviouoU Kai 6xi and 1o ioxo,
nou ouvbéetai dueaa e to kanéo. lNoia ouunepdopara
Byaivouv;
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Avuypagn, EKppaocn Kal pubuion tns
YEVEUIKNS NAnpogpopias

KEPAAAI0

Ma wtnv avuypagn tou DNA cuvepyalovtal noAAd éviupa






KepaAaio 2

2. Avuypagn, ékppaocn Kai puduion tns

YEVEUIKNS NAnpogopias

To DNA autodinhacidletal

H oupninpwpatkownta wwv Bdoswv tou DNA khBnoe tous
Watson kar Crick, étav nepiéypagav 10 POVIEAO TouS yia
douh tou yeveukoU UNkoU 1o 1953, va ypdyouv: «eival ¢a-
vepd OU 10 €101Kd (Euydpwpa nou €xoups unoBéoer éu on-
p1oupyeftan petafu twv Bacswv tou DNA npoteiver évav anid
pNXaviopd avuypagns Tou yevetikoU UAIkoU». O1 Watson kai
Crick @avtdotnkav pia 61MAn énka n onoia Eetuliyetar kar
kdBe ahuoiba Aertoupyei oav kaAoum yia tn oUvBeon pias
VEas cupnAnpwpatkns aiucidas. Etot ta SUo Buyatpikd popia
nou NPOoKUMNTOUV €ival Navouo10Tuna pe 1o PNtp1ko Kail kabéva
anoteAeital and pia nahd kot pia kavoupia aAucida. O pnxa-
Viop6s autds ovopdotnke npiguvtnpntikos (Eikéva 2.1).

Itnv avuypagpn tou DNA cuvepyalovia
noAAa éviupa

H &1adikacia tns avuypagns, 6nws unodnidvetar and tn
dopn s SIMANS €NIKAS KOl TOV NPIOUVTINPNTKO PNXavIoUo,
oaivetar ani. Opws, Uotepa and NOAUXpPOVN €PEUVNTIKN WE-
A, GamotwBnke éu n d1adikacia otnv Npaypaukonta Ei-
val 101aftepa noAUnAokn. Ta kuttapa S1aBétouv éva onpavtiko
«onhootdoio» e€e1dikeupévay evqUpwy Kal M-

AWV NPWTEVAOV NOU AETTOUPYOUV TAUTOXPOVA KAl
KOTAAUOUV TS XNUIKES avudpATEls TNs aviypapns
E peYAAN TaxUtnta Kal pe eKNANKTIKN akpiBera.

O pnxaviopds s avuypaens éxel peAetnBef
noAU NePIOOOTEPO OTA MPOKAPUWTKE KUTtapa,
ka1 kupiws ato Bakthpio Escherichia coli, yiati 1o
DNA tous €ivar moAd pikpOtepo kar anAouotepa
opyavwpévo anod to DNA twv euKapuwuK@y KUt-
tdpwv. Opws ta Baoikd otadia Tou Unxaviopou
NS avuypaens Napouciddouyv ONUAVTKES OpO01O-

NTES Kat ota U0 /6N KuTtapwv.

H avuypaen tou DNA apxilel and kabBopiopé-
va onyeia, nou ovopddovtar Béoels évapgns tns
avuypapns (Eikéva 2.2). To Baktnpiakd DNA,
nou gival KUKAIKO, éxel pia pévo Béon évapéns
s avuypaens kar avuypdeetal Kdtw anod eu-
voikés ouvBnkes og Nydtepo and 30 Aentd. Ita
EUKAPUWUKA KUTIapa, Mpv v avuypagn, 1o

Eikéva 2.1 Hprouvtnpnuikés Sinhaciacpds DNA.

Eikéva 2.2 Inpeia évap§ns avuypagns tou DNA a. atous eukapuwtikoUs op-
yaviopous (pwtoypapia nAeKTpovikoU pikpookoniou), B. ka1 y. gtous guka-
puUWTIKOUS opyaviopous Siaypappatika 6. ota Bakthpia Siaypappatika.
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DNA kaBe xpwldoowmuatos ivar éva pakpU YPauuiké popio,
10 onoio éxel NoAudp1BuEes Béoers évapéns ts avuypagns. Eton
10 DNA twv €UKOPUWTKDV KUTIApWY avuypdpetar Tautoxpova
andé ekatovtddes onpeia og GA0 10 PNKOS TOU KA1 OTN CUVEXETD
10 hPata nou dnuioupyoulvtal evavovial Petall tous. Me
auTo oV TPOMNo 10 DNA twv avidtepwy EUKAPUWTKMOVY 0pyavi-
opv, nap” ou eivar nepinou 1.000 @opés peyaAUtepo anod twv
NPOKAPUWTK®Y, aviypaPetal moAU ypnyopd.

Na va apxiosr n avuypagn tou DNA, eivar anapaitnto va
EetuNixBoUv ous Béoels evapéns s avuypaens o1 SUo aAuaci-
bes. Auto emtuyxdvetal Pe tn BonBeia e161kwv evlUpwy, nou
onddouv tous deapoUs udpoydvou pETaty twv dUo aAuCidwv.
Ta évCupa autd ovopdlovtal DNA eNikdoes (Eikova 2.3). Otav
avoi€er n 1M évka, dnptoupyeitar pia «BnAié», n onofa au-
Eavetan kar npos s duo kateubuvaers (Etkdva 2.3a). O1 OnAiés
nou dnpioupyouvial Katd v évapén s avuypaens o éva
pop10 DNA eival opatés Pe 10 NAEKTPOVIKG pikpookomo (Ei-
kéva 2.20).

Ta évQupa §epnepbeviouv to oxovi!

‘Otav 1o DNA apxiler va Eetuliyetal, dnpioupyeitar éva
npoBAnpa opolo pe ekeivo to onoio avupstwnifoupe dtav
npoonaBoupe va §etuli§oupe éva ikAwvo axoivi. To oxol-
vi, mou gival pia SiNAn éNka, nepioTpéPetal yupw and tov
€autd tou ka1 dnpioupyei unepéhikes. To i610 oupBaiver kai
pe to DNA. O1 unepéhikes epnodiouv to Eetuhypa tou DNA,
apa ka1 tn cuvéxion tns avuypagns. To kGttapo AUVel To
npoBAnpa auté pe £161kd év{upa, Ta onoia KataotPEPOUV Tis
unepéNikes nou dSnpioupyouvtal katd to etuMypa.

Ta kUp1a éviupa NOU CUPHETEXOUV Otnv avuypa®h tou DNA
ovopdlovtal DNA noAupepdoes. Eneidn ta évlupa autd dev
€XOUV TNV 1KAVOTNTa va apxioouv tnv avuypagn, 10 KUTapo
éxe1 éva €161kd oUPNAOKO Nou anoteheital and NoAd éviuua, 1o
npipéowpa, 10 onoio ouvBEter ous Béoels évapéns tns avuypa-
@hs pIkpd tuhpata RNA, cUPnANPwUOTKE Npos TS PNTPIKES
aAucibes, ta onofa ovopdlovial npwtapxika tuhpata. DNA
NoAUpEPGOES €MPNKUVOUV Ta NPWTAPXIKG TUApATA, Tonobe-
TVTas oupnAnpwpatika deofupiBovoukAeotidia anévavu anod
s untpikés aluoides tou DNA. Ta véa pépia DNA apxilouv
va oxnyatiCoval, kaBws dnpioupyouvtar deapoi ubpoydvou
petaty twv oupmnAnpwpatk®y alwtoUxwy Béogwv twv 60fu-
p1Bovoukieoudiwv. DNA nohupepdoes emdiopBavouv enions
AA@Bn nou oupBaivouv katd T S1dpkela s avuypagns. Mno-
pouv, 6nAadn, va «BAénouv» Kal va anopakpUVOUV VOUKAEO-
1610 nou o1 161€s TonoBetoly, katd napdBaon tou kavova tns
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H neipapaukn andédei§n tou pnxaviopou
avuypagns tou DNA

MoAovéu 0 npIoUVINENTIKGS HNXAVIOHOS TS avulypapns
tou DNA paivétav va sival Quoikin cuvénela twv 1610thtwv
Tou, énpene va anodeixtei ko nelpapatikd. Enpene va ano-
kA€iotei n mBavétnta va undpxel évas dANOS PNXaviopos
avuypagns 6nws, n.X. 0 CUVINPENTKOS M 0 S1aonaptikoés. Av
0 UNXaviopos ATav ouvtnpntikds, To Pntpiké popio Oa dia-
tnpoUace Tnv apXxikn pop@n tou kai to Buyatpiké popio Oa
anotelouvtav ané ts Uo vées aluoibes. Av ntav Siacnap-
TKo6s, ta 6Uo véa pyépia DNA Oa nepigixav tuxaies nePIOxés
K01 TwV PNTPIK®V Kal Twv Buyatpikev popiwv.

01 Meselson ka1 Stahl (1958) anédei§av 611 0 unxaviouds tns
avuypa@ns tou DNA eivar npiouvtnpntuikés ka1 anékAeicav
TO ouUVTNPENTIKOS Kal Tto Sracnaptiké tpéno. Lto neipapd tous
Baktnpia E. coli avantixOnkav yia noAés yeviés os Openti-
K6 UNIKO, nou nepigixe ws povadikh nnyn aldrtou “NH,CI.
To anotéAeopa ntav va SnpioupynBei DNA nou nepieixe
«Bapu» alwto N avti yia «eha@po» “N. Ta kUttapa autd
Heta@épBnkav otn ouvéxela os Bpentiké UMk pe “NH,CI
Kal avantuxdnkav oto UNKO autd yia moAAés yeviés. O1
epeuvntés nhpav deiypata and tnv kuttapokaAMiépyela o€
S1apopa xpovika diaotnpata, anopdvwoav to DNA kar pé-
TPNOAV TNV NUKVOTNTd TOU YE p1a TEXVIKN, MOU ovopddetal
uneppuyokévipnon. Mpiv and tn petapopd twv KUTtdpwv
ato “NH,CI, 6Aa ta pépia DNA éxouv pévo Bapu *N ka1 ep-
pavifovtal oav pna {ovn pe Bapu DNA.Yotepa and tnv npw-
™ kuttapikn Siaipeon oe Opentuikd uhiké pe “NH,CI, 6Aa ta
popia DNA eivar uBpidikd **N- N ka1 eppavifovian oe pia
{wvn evéidpeons nukvdétntas. Metd tn deutepn Kuttapikn
61aipean to DNA gival poipacpévo e§icou oe 6Uo {wves, pia
evéidpeons nukvétntas (uBp161ka poépia N-“N DNA) kai
pia pe ehagpd “N DNA. Ta anoteéopata autd unootnpi-
{ouv pévo ToV NPIGUVINPNTIKG PNXAVIGHO6. AV O HNXAVIGHOS
avuypagpns Ntav cuvinpntikos, tOTE oTNV NPWIN YEVIA TO
DNA 6a eppavilétav og duo {wves, pia pe Bapu *N DNA kai
pia pe ehappo “N DNA. Av o unxaviopds avuypapns ntav
S1aonapuikds, Tote aTnv NPWIN yevid to anotéAeopa Oa ntav
NAapopoIo HE TO ANOTENECHA TOU NUICUVTINPNTIKOU, SnAadn
OAa ta popia DNA Ba ntav uBp16ika [ta 6Uo popia DNA Ba
napdyovtav ané koppdua nakiou (*N) ka1 véou (*N) DNA].
Metd tn 6eutepn Spws yevid Oa eppaviiétav ndh pa aca-
@ns uBp1dikn {wvn.



YnoBetikd poviéha Sinhaciacpou tou DNA: a) npicuvinpntikés B) cuvinpnuikés y) Siacnaptikos.

Huiouvinpnuikos 61nhaciacpds tou DNA. Avaluon twv anoteheopdtwv Meselson kan Stahl.

KepaAaio 2
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Eikdva 2.3a ©nhid nou Snpioupyeital o€ pia B€on évapgns tns avuypans. H avuypagn givar ap@idpopn pe npooavatoMops 5'—3'.

OUMMANPWHATKATNTAS, Kal va tonobetolv ta owotd. Tautd-
xpova DNA noAupepdoes anopakpUvouy Ta NPwIapxXiKa Tun-
pata RNA kan ta avukaBiotoly pe tuhpata DNA.

O1 DNA noAupepdoes Aettoupyouv pévo npos kaBopiopévn
KateuBuvon kai tonoBetolv ta voukieotidla ato eAeUBepo 3’
akpo s SeofupiBolns tou teleutaiou voukheoudiou kdbe
avanwoodpevns aluoidas. Etol, Aépe du avuypapn yivetar pe
npPocavatoNopod 5 npos 3'. KaBe veoouvubépevn ahuoida Ba
éxe1 npooavatoNiop6 5'—3'. Etol, o€ kaBe S1nAn éNika nou na-
payetar o1 6Uo alucibes Ba eivar avunapdAAnies. Ma va ako-
AouBnBef autods o kavovas oe kdBe wnpa DNA nou yivetar n
avuypaen, n ouvBeon tou DNA gival ouvexns otn pia aluoida
ka1 aguvexns otnv GMn. Ta kopudua s acuvexoUs aAuoi-
bas ouvdéovian petalu tous pe T BonBela evos evlUpou, nou
ovopdletar DNA deopdon (Eikdva 2.3). To 1610 éviupo ouvdEer
ka1 6Aa ta koppdua nou npokuntouv anod us d1agopes Beoels
évapgns avuypaens.

Onws ta npoiévta evos epyootaciou EAEYXOVIaT PE aPKETOUS
pdnous, yia va €akp1BwOei av éxouv kataokeuaotel owotd,
€101 Ka1 T0 KUTIaPO eNéyxel av n aMnAouxia Baoswv tou DNA
givar owoth. H avuypagn tou DNA eival anioteuta akpiBns,
povo éva voukheotidio ota 100.000 pnopei va evowpatwoef
AdBos. Ta AdBn nou dev emdiopBivovtar and us DNA noAu-
pepdoes, emdiopBavoviar o€ peydho nocootd and €161kd em-
610p0wuikd évlupa. Eto1 o ap1Buds twv AabBbv nepropiletal
OTOUS EUKAPUWTIKOUS 0pyaviopoUs oto éva ota 101!
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Eikéva 2.38 ‘Eviupa nou oup-
UETEXOUV GTNV aVTIypaPh Tou
DNA. Zto tunpa DNA nou na-
poucialetal, n oUvBeon tns
wias alucibas eival ouvexns
€V() TNS GAANS AOUVEXNS.

IkepOeite

Av kdvate epyacia avtiotoixn PE AUTAV NOU MPAYHATOMNOI-
oUv o1 DNA nolAupepdoes kal énpene va tonoBeteite katd
pnKos €vos tepdotiou kahounioU toUBAa, nou Oa SiaAéyate
anoé éva adko, UE KPItNPIO POVO To oxnpa tous, néaa Aabn
Oa kdvarte;

H pon tns yeveukns nAnpogpopias

To DNA evos opyaviopoU €ival o popiakéds «okAnpoés &iokos»
nou nepiéxel anoBnkeupéves akpiBeis odnyies, o1 onofes kabo-
pidouv T Goun ka1 t AeItoupyia Tou opyaviopou. Tautdxpova
nepiéxel v NAnpogopia yia tov autodinAaciacpd tou, €€a-
opaiiCovias €tol i petaBiBaon twv yeveukwv odnyidy anod
¢éva KUtapo ota Buyatpikd Tou Kar and évav opyaviopd otous
anoyovous tou.

To np@rto Bhpa y1a v ékepacn ths NAnpo®opias nou undp-
xe1 oto DNA eival n petagopd s oto RNA e tn &1adikaoia
s petaypagns. To RNA petapepel pe th 0g1pd 10U, JEOW NS
b1061kacias s petdppacns, v MANPOPOPia ous NPWTEives
nou eivar unelBuves y1a th Gopn Kal AeIToupyia Twv KUTtapwv
KO1 KaT' ENEKTAON KA1 TWV OpYaVIGUMV.



H oxéon auth ouvoyiletar oto akdAouBo oxnpa, 6rou ta BéAn
deixvouv tnv katelBuvon s PETAPOPESs NS YEVEUIKAS MANPO-
popias:

To oxnua autd anotehel 1o kevipiké 66ypa tns Mopiakns
Biooyias 6nws ovopdotnke and tov F. Crick (1958). H yeveuknh
nAnpogopia eival n kaBopiopévn oelpd twv Bdoewy, 6nws n
nAnpoQopia Kias ypants Gpdcns gival n og1pd twv Ypappd-
TWV Nou v anoteAdolv. H mAnpogopia undpxel o€ WNPATA ToU
DNA pe ouykekpiuévn akohouBia, ta yovibia. Autd, &1d yéoou
NS YETaypaPns kar s petappacns, kabopilouv t oe1pd twv
apvo&éwv oty npwteivn. O1 Nopeies s petaypapns kair s
HETAPPacns twv yovidiwv anoteholv tn yovidiakn ékppacn.

Ma apkewd kaipd o1 PEUVNTES nioteuav éU GAN N Poh Tns
YEVETIKNS MANPOMOPIas yivotav npos tn yia pdvo kateubuvon,
onhadh o6u 1o DNA petaypagotav oe RNA. Zhyepa efvan yvow-
ot6 6u pepikof 101 éxouv RNA ws yeveuk6d uhiké. Eva éviupo
nou undpxel otous 1610us Tous 100s, N avtiotpogn petaypa-
@don, xpnoipgonoisi ws kahoun o RNA, yia va ouvBéoel DNA.
EmnA¢ov, o opiopévous 10Us 1o RNA €xer tnv 1kavotnta va au-
tobinhaoiddetar.

‘Eto1 ohpepa To Kevtpikd HOYUa NePIYPAPETal ws eENS:

Yuvoyidovtas, Aomndv, diamaotwvoupe éu n aviypa®h tou
DNA &1aiwvilel tn yeveukh nAnpogopia, evid n PETAppAon
XpNaolponolel auth tv NAnpoQopia, yia va KAtaoKeUAoe! €va
noAunentibio. H petaypagn kabopiler nola yovidia Ba ekppa-
otolv, 0€ No10Us 10T0Us (0ToUS MOAUKUTIAPOUS EUKAPUWTIKOUS
opyaviopous), ka1 ge noia otddia s avanwgns.

‘Oha ta kUttapa evos NOAUKUTIAPOU OpyaviopoU €xouv To 1610
DNA. Ze kéBe opdda kuttdpwy dpws ekppdlovial drapope-
uKa yovidia. Zta npddpopa epubpokutiapa, yia napddeyua,
ekppadovial Kupiws ta yovidia twv a1oopaipivay, vd ota
B-Aepokuttapa ta yovidia twv avuowpdtwy. Ta yovidia &ia-
kpivovtar og 6Uo Katnyopies:

e Jta yovidia nou petaypdgovial o€ mRNA ka1 petappélo-
VTO1 OTN OUVEXEIQ OE MPWTEIVES Kal

e Jta yovibia nou petaypdgovial kal napdyouv tRNA,
rRNA, ka1 snRNA.

To anhog1bés avBpwmvo yovidiwpa éxer phkos 3x10° Ceuyn
Baoswv. And autd, pikpod nocootd petaypdgetal o RNA, on-
Aadn anotehel ta yovidia.

Yndpxouv téooepa €idn popiwv RNA nou napdyovial Ye
petaypagn: to ayyeMagopo RNA (mRNA), to petapopikod
RNA (tRNA), to piBoowpiké RNA (rRNA) ka1 1o pikpé nupnvi-
KO RNA (snRNA).

KeQAAaIo 2

XpnoiponoioUvtail ka1 ta 3x10° {edyn
Bdoewv tou DNA yia tn A&1toupyia tou
opYyaviopou pas;

LUpPwva pE teNeUtaies EKTIPNOEIS TO 25-30% tou yovidiw-
patos anoteleital and yovidia (ané auté poévo to 1,4% eivai
e€wvia). MpokUntel EUAOYA TO EPWTNUA YIa TO MOIOS Eival O
po6Mos tou undloinou 70-75% tou DNA. Mepikoi epeuvntés
1o xapaktnpifouv ws «caBoupa», NOU CUCCWPEUTNKE KAtd
tn &1dpkeia tns e§ENENS Kka gite Hev €xel ppaveis Aertoupyi-
€s €ite autés dev gival akopn yvwotés. H yvaon oAokAnpns
s aA\nhouxias twv Baoewv tou avbpwnivou yovidiopa-
tos miotevetal 6u Ba Bonbnoel otnv katavonon twv Ael-
TOUPYIWV TOu.

Ta tpfa np@ta €idn undpxouv Ka1 OTous NPOKAPUWTKOUS KAl
OTOUS EUKOPUWTKOUS Opyaviopous, aANG TO TETOPTO UNAPXE
POVO OTOUS EUKAPUWTKOUS.

1. Ayyenagdpo RNA (mRNA). Ta pdpia autd petapépouy
v nAnpogopia tou DNA y1a tnv napaywyn pias noAune-
nudikns aAuaidas.

2. PiBoowpikd RNA (rRNA). Ta pdpia autd ouvdéoviar pe
npwteives ka1 oxnuatilouv 1o pIBéowa, éva «owuati-
610» anapafnto yia v npaypatonofnon s npwieivo-
ouvBeons.

3. Metagopikd RNA (tRNA). KdaBe petapopikd RNA ouvdé-
€101 PE €Va OUYKEKPIPEVO apIVOEU Kal TO UETAPEPE] Ot
B¢on s npwrteivoouvBeons.

4. Mikpod nupnviké RNA (snRNA). Efvar pikpd popia RNA,
ta onoia ouvdéovtal pe npwrteives kal oxnuati(ouv pikpd
piBovoukieonpwrteivikd owpatidia. Ta cwpatidia autd
KataAUouv Ty «wpigavon» tou mRNA, pa &iadikaoia
nou, 6nws Ba avagepBei napakdtw, yivetar pdvo otous
EUKAPUWUKOUS 0pyaviopous.

H Mopiakn Bioloyia pe apiOpous

Ayyeliapopo RNA (mRNA). Anotelei Miydtepo and to 5%
tou oMikoU RNA tou kuttdpou. Ta nepigodtepa mRNA éxouv
pnkos 500-2.000 Baoes.

PiBoowpiké RNA (rRNA). Eival to mo dpBovo and ta €ién
RNA ka1 anotelei to 80% nepinou tou cuvohikou RNA tou
Kuttapou. Exer péyebos 100-3.000 Bdoeis.

Metagpopiko RNA (tRNA). Ta pépia autd anotehouv to 15%
nepinou tou cuvolikou RNA oto kUttapo. Anoteleital and
70-85 Baaeis.
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Ta&idé1 oto xpovo

1941 Awatuncvetar and tous Beatle ka1 Tatum n unéBeon 6u éva yovibio kwbikonoii tnv nAnpo@opia nou anaiteitai yia

tn BioaUvOeon evos ev{Upou.

1958 01 Meselson ka1 Stahl anodgikviouv 6u to DNA avuypdpetal pe nHiouvinpntuko tpono.
1961 01 Crick kon Nirenberg avakaAUntouv th «vOUKAEOTISIKA TPINAETA» KA1 AMOKPUNTOYPAPOUV €V HEPE] TO YEVEUIKO

K®S1Ka.

1962 Tivetal yvwotn n unap&n tou mRNA. O1Jacob ka1 Monod npoteivouv to poviéAo Tou ongpoviou yia thv Eppnveia tns

yovidiakns puOpons.

1966 O Khorana anokpuntoypaeei to yeveuikd kmdika tou DNA.

1970 AvakalUntetal otous petpoioUs to éviupo avtiotpopn petaypapdon and tous Baltimore ka1 Temin.
1977 Avakaluntovtai and ts opddes twv Sharp kai Roberts ta «&1akekoppéva» yovidia ka1 n S1adikacia «guppagns» tous.

H avakdAuygn twv ecwviov EPEPE 010 Pws Hia pn avapevopevn Aertoupyia tou RNA

H Unapén twv ecwvinv avakahu@Onke to 1977 and 6Uo exwpiotés epeuvntikés opddes, tnv opdda tou Sharp ka1 tnv opdda
tou Roberts. O1 Sharp ka1 Roberts tipnBnkav to 1993 pe to BpaBeio Nopnel yia tnv epyacia tous. Onws éxoups avagépel, td
€0WVIA €IVa1 XAPAKTINPIOTIKO YVMPIOUA TWV YOVISIWV TwV EUKAPUWTIK®MV 0pyaviopwv. MANiota, oTous avatepous EUKAPUW-
TIKOUS 0pYyavIoHOUSs Undpxouv yovidia nou éxouv tepdotia 0wvid. 000 NPOXwPOULE MPOS TOUS KATWIEPOUS EUKAPUWTIKOUS
opyaviopous ta €awvia yivovtal hiyotepa kan pikpotepa. To 1982 Bpébnke ot éva npwtoélwo, éva RNA nou nepigixe éva £0w-
V10, TO onoio pnopouace va autokatahUetal (va k6Bel tov eautd tou xwpis tn Bonbeia npwreivikwv eviUpwv). To RNA autd
ovopdaotnke pi1Boupo. Etol, yia np®tn popd éyive pavepd 6t to RNA pnopei va Aertoupynoer kar ws év{upo. To yeyovos ot
o1 Npwteives dev gival o1 povor katahutes tns {wns deixvel yia pia akdpn popd 6T péow Tns eMaotnpovikns peBodou o1 vopol
TpononoloUvtal GUVEX®S, KaBWws cUAAéyovtal vées NAnpo@opies Uotepa and KatdAANAEs NEIPAUATIKES NPOCEYYioEls.

Metaypagn tou DNA

O pnxaviopos s Petaypapns eivar o i610s otous npokapu-
WUKOUS Ka1 EUKapUWTKOUS opyaviopous. H petaypaen kata-
Aetan ano éva évupo, tnv RNA noAupepdon (otous eukapu-
wuKoUs opyaviopous undpxouv tpia e16n RNA noAupEpaowY).

H RNA noAupepdon npoodévetan o€ €101kés Nep1oxés tou DNA,
nou ovoudadovial unokivntés, pe tn BonBeia npwieivov nou
ovopddovtal petaypagikoi napdyovies. O1 UNOKIVNTES KA1 O

Eikéva 2.4 Tevik6s pnxaviopos tns petaypagns tou RNA.
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PETaypapikoi napdyovies anoteholv ta pubuioukd otoixeia
s petaypaens tou DNA ka1 emrtpénouv otnv RNA noAupepd-
on va apxioel owotd T petaypagn. O1 unokivntés Bpiokovtan
ndvtote npiv and v apxn kdbe yovidiou.

Kata v évapén tns petaypapns evos yovidiou n RNA noiu-
pePAon NPocdévetal otov UNOKIVNTA Kal NMPOKAAET tomikéd Ee-
WAypa s 81nAAs éNikas tou DNA. Ytn cuvéxela, TonoBetel ta



KeQAAaIo 2

Eikéva 2.5 a. Metaypa®h - petdppacn atous NpokapuwtikoUs opyaviopous, B. Metaypa@n - HETAGPACN OTOUS EUKAPUWTIKOUS 0PYavIoHoUs.

p1Bovoukieotidia anévavu ané ta deofupiBovoukieotidia pias
aluoibas tou DNA oUpgwva Pe Tov kavdva ths CUPMANPWHAT-
kotntas twv Baoswy, dnws Kal atny avuypagn, e tn d1apopd
6u €0 anévavu and tnv adevivn tonobeteftal to piBovouke-
otid10 nou nepiéxel oupakiin. H RNA noAupepdon ouvdéer ta
p1Bovoukieotidia nou npootiBevial 10 éva PETd TO0 GMO, LE
3'-5'pwopodiectepikd Heoud. H petaypapn éxel NPOCAVATON-
op6 5'—3" dnws kar n avuypaen (Eikéva 2.4). H olvBeon tou
RNA ctapaté oto thos tou yovibiou, énou €161kés aMnAouxies
o1 onofes ovopdalovialr ahNnhouxies Angns tns petaypagns,
EMTPENOUV TNV ANEAeUBEPWON Tou.

To pdpio RNA nou ouvtiBetar eivar oupnAnpwpatkd npos m
pia aAuoiba ts d1mAns énikas tou DNA tou yovidiou. H aiu-
oiba autn ival n Petaypapopevn kal ovopddetal pn Kwdikn.
H oupnAnpwpatkh alucida tou DNA tou yovidiou ovopddetan
Kwdikn. To RNA eivar 1o Kivnté avtiypapo tns ninpogopias
evos yovidiou.

ZT0Us NPOKapuwukous opyaviopous 1o mRNA apxider va pe-
ta@pdadetal os Npwteivn NP1V akdpN oAoKANPwOET n petaypaph
Tou. Autd sfvar duvato, eneidn dev undpxel Nupnvikh PepBpd-
vn. (Eikéva 2.5a).

AvtiBeta, otous eukapuwukoUs opyaviopous, 1o mRNA nou
napdyetal katd t petaypapn evos yovidiou ouvnBws dev efvan
10140 VO PETAPPAOTE], aAG ugiotatal yia noAUniokn &1adi-
kaofa wpipavons (Eikéva 2.58 kar 2.6). H &iadikacia auth
anotehef éva ano ta mo evdiapépovia eupnpata ts Mopiakns
BioAoyias, yiati 06Aynoe oto oupnépacpa éu ta NEPICTdTEPa
yovidia TV EUKOPUWTIKMV OPYaVIOUMY (Ka1 Twv 1MV NoU Tous

npooBdaMouv) eival acuvexn i Srakekoppéva. AnAadn, n al-
AnAouxia nou petagpadetan os apvo&ea Srakodmntetar and evoi-
Gpeoes aMnAouxies o1 onofes Og petappadlovial oe apIvogea.
O1 aMnAouxies nou petappadlovial os apvotéa ovopddovia
e§wvia ka1 o1 evo1apETes aMNAouxies ovopdlovial Eamvia.

Otav éva yovidio nou nepiéxel eoivia petaypdeetarl, dSnpioup-
yeitar 1o npoddpopo mRNA nou nepiéxel Kar GvIa Kal ECMVIAL.
To np6dpopo MRNA petatpénetal oe mRNA pe tn dradikacia
s wpidavons, katd v onoia ta eoivia kéBovtar and pikpd
p1BovoukAeonpwTeivika «owpatidia» kar anopakpuvovial. Ta
p1BovouKAEOnPWIEIVIKA cwpatidia anotehouvtal and snRNA
Ka1 ano npwteives kar Aertoupyouv ws éviupa: kK6Bouv ta €0w-
via ka1 ouppdntouy ta e§dvia petady tous. Etor oxnpatiCetar o
«wp1po» mMRNA. Autd, nap’ 6u anoteAeital anoKAEIoUKA anod

H Mopiakn Bioloyia pe apiOpous

To péoo péyebos twv ewvinv givar 100-300 {euyn Baocwy,
€V TA €00OVIA NO1KiANouv o€ péyeBos anoé 65-100.000 (eUyn
Baoewv. MoAAG yovibia éxouv peydlo apiBud ecwviwv, n.x.
10 yovib1o tou KoAayo6vou tou avBpwnou éxel 50 eawvia. O
ap1Bués, to péyeBos ka1 n d1euBétnon twv E0wViwv NOIKIA-
Aouv ano yovidio ot yoviio. Ta eawvia anoteAouv peydlo
Nocgootd TwV YOVISIWHAT®WY TwV MOAUNAOK®WY OPYAVICH®OV
Ka1 éxouv cupBdAel o€ peydho Babué otnv augnon tou peyé-
Bous twv yoviSiwpdtwv tous.
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e€via, éxel dUo nepioxés nou &e petagpdlovial oe apvotea.
H pia Bpioketar oto 5' dkpo kar n GAn oto 3’ dkpo. O1 ai-
AnAouxies autes ovopddovtal 5 kar 3" aUETAPPAOTES MEPIOXES,
avtiotoixa. To mRNA petagépetal and tov NUPAVA 010 KUTLa-
ponhacua kal e161kétEPa ota piBoompata énou eivar n Béon
s npwieivoouvBeons (Eikéva 2.58).

O yeveukods kK@S1kas €ival n avuotoixnon
TpINAet®V Bdoswv o€ apivo§éa

Me tn petaypagn, o1 nAnpo@opies nou Bpiokovial ota yovi-
610 petagépoviar oto mMRNA pe Baon T oUPNANPWHATIKOTNTA
TWV VOUKAEOTIOIKGV Bdoswv. H aMniouxia twv Bdoswv tou
mMRNA kaBopilel tnv aMniouxia twv apivo&éwy ous npwrteives
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e Bdaon évav kddika avuotoixions voukAeoudiwv mRNA pe
auvogéa npwteivy, o onofos ovopdletal YEVETIKOS KMOIKaS.
M' autd n npwteivoolvBeon eivar npayuaukd pia diadikacia
«UETAPPacns» and  yAd®ooa twv BAcswv oth yYADood Twv
apIvo&éwy.

Ene1dn o ap1Buos twv S1apopetikv apvoéwy Nou ouykpo-
ToUv us npwrteives eivar efikoar kal, aviiotoixa, o ap1Buo6s twv
S1apopetikv voukAeoudiwv nou ouykpotolv to RNA eivan
téooepa, BewpnBnke mBavé éu tpia voukAEoTId1a aviioToIXoUvV
o€ éva apIvoEU Kal y1' autd o yeveukods KMOIKAS OvVOUAoTNKE
KSIKas TpIMAétas. O kwdikas TPINAéTas €ival pUaIKh cuvéneia
TOU Yeyovdtos 0T TE00EPA VOUKAEOTIO10, av ouvbuaaotolv avd
éva (4! =4) n ava duo (42 = 16), be bivouv apketous ouvdu-
aopous yia va kwdikonoinBouv ta eikoaol apivotéa. Av duws
ouvbuactoly avd tpia (4°=64) o1 cuvbuacpofi eival napandvw
ané apkerof (Mivakas 2.1).

Eikdva 2.6 Qpipavon tou npéSpopou popiou tou mRNA otov nu-
PAVa Ka1 PETapopd Tou GTo KUTLapOnAaoHpa, GTOUS EUKAPUWTIKOUS
opyaviopous.



KeQAAaIo 2

MINAKAZXZ 2.1: F'eveTikKOG KWSIKAG

AguTepO YPAPpO
u |c |A |G
U UUU} arvuAaAavivn ucu UAU } TUpOCivn UGU} KUOTEIVN U
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P
C (cuu CCu CAU} 10TISivN CGU U
g cuc Aeukivn CCC | 1rpohivn CAC [ (his) CGC { gpyivivn Cl4
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g- QH%} (ile) ACC Gﬁeovivn (asn) AGC | (ser) cl|E
= ACA | (thr) } Auaivn AGA} apyivivn Al2
AUG pebBeiovivn (met) ACG (lys) AGG J (arg) G
evapén
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GUG GCG GAG zl GG @
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Ta Baoikd xapaKINEIoTIKA TOU YevetikoU KwdIKa efvar: ta undroina 18 kwdikonorouviar and GUo péxpr kan €81
1. O yeveukods kmdikas eivar kwd1kas tpinAéras, SnAadn d1apopetikd kwdikévia. Ta kwdIKOVIa Nou kwdikonololv

ua t166a voukieoubiwv, 10 KwOIKOVIO, Kwdikonolel 10 1610 apvo€u ovopddovtal suVAVUa.

éva apIvogy. 6. O yeveukods KDOIKas éxel KwbIKOVIo évapgns ka1 KwdI-
2. O yeveukos kndikas eivar ouvexns, Gnhadn 1o mRNA &ia- KOvia AMigns. To kwdikovio évapéns oe GAOUS TOUS Opya-

Badetan ouvexms avd tpia voukheotidia xwpis va napalei- viopous gfval 1o AUG ka1 kwdikonoief to apivotUu peber-

METa1 KAMNO10 VOUKAEOTIO10. ovivn. Yndpxouv tpia kwdikévia AMéns, ta UAG, UGA kan
3. O yeveukos kwdikas ivar pn emkaluntopevos, SnAadn UAA. H napouaia twv kwdikoviwv autdv oto pép1o tou

KABe voukheotibio avikel o€ éva JOvo KwdikdVIo. MRNA odnyei otov tepuauopd s ouvBeons tns NoAune-
4. O yeveukds kwdikas eivar axedov kaBolikds. Ohor o1 nudikns aAucibas.

opyaviopoi €xouv tov 1010 yeveuké kwdika. Autd nNpaku- 0 6pos kwbikévio dev apopd pévo o MRNA oG Kai 10

K& onpaivel éu 1o mMRNA and onolovdnnote opyavioud yovibio ané to onofo napdyetar. Etal, yia napddeiyua, 1o

UMNOPET va PETapPaotel og ekXUMOUATa QUUK®Y, (WIK®OV KwO1KOVIO évapins AUG avuotoixei oto kwdikdvio évap-

A Baktnpiakwv kuttdpwy in vitro ka1 va napaydyel v €ns s kwdikhs ahucidas tou yovidiou ATG K.0.K.

i61a npwrteivn. To tunpa evos yovidiou, kail tou MRNA tou nou kwbiko-
5. O yeveukos KOOIKas xapaktnpiletal ws eKQUNIGHEVOS. notef p1a nohunenudikn aiucida, apxilel pe 1o KwIKOVIo

Me e€aipeon dUo apvogéa (uebelovivn kar tpuntogdvn) €vapgns ka1 TEAEIMVET PE TO KwOKOVIO AMENS.

Mia pauid 36 61s xpovia npiv

H avakaluyn twv pi1BolUpwv épepe §avd otnv emKkaipdtnta éva EpAINUA MO yia Sekaeties TaAavilel TOUS ENICTAHOVES: MO10
nAnpPopopI1aK6 PHOPIO EYPAVIOTNKE NPWTO KATd Ta apxikd otddia tns e§€Mgns, to DNA 1 ta évupa; To epdtnpa autd Snpioup-
yeitai, eneidn 6 @aiveral va undpxel emkaAuyn otis Asitoupyies nou entehouv Kai ta dUo autd pépia, apou to éva anobn-
KeUEN Tn yeveukh mAnpo@opia eved to dANo pnopei va kataluel avudpdoeis. Nos dpws €yive ouvBean tou DNA xwpis éviupa, h
ns €y1ve n oUvOeon twv ev{Upwv xwpis to DNA; Mia andvinon 6a pnopouae va sival 6t to RNA kdvel kai tis 6Uo Asitoupyies:
pnopei va gival ka1 yevetikd UNKO Ka1 va katalUel avudpdaoels, dpa pnopei va gival autd to NAnpopopiakd HAKPOHOPIo Nou
npwrogu@aviotnke. Mévo apydtepa, 6tav autés o1 evepyodtntes «poipdatnkav» ato DNA kai ouis npwteives, anépgive oto RNA
n Aertoupyia tou guvbéapou petadu twv 6Uo popiwv Katd th pon ths yevetikns mAnpo@opias. H avakdAuyn tns ev{upikns 6pd-
ons opiopévwv popicv RNA pnopei va éxel kal npaktikés epappoyés. O1 peuvntés eAniCouv 6t Oa pnopécouv va ouvBéoouv
p1B6upa, ta onoia Ba avayvwpilouv kai Ba katactpépouv opiopéva RNA, onws autd nou cuvbétovtal and tov 16 tou AIDS,
apnvovtas avennpéaoto to RNA tou kuttdpou. To npwto piBé{upo nou unoékeital o KAvikés Sokipés Ba Sokipaotei evavtiov
ToU 10U TOU €pnnta.
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Anokpuntoypagavias 10 YEVEUIKO KOd1ka

H akpiBnis avuiotoixion kwdikoviwv pe apivoéa éyive kupiws pe th péBodo twv cuvBetik®v nohuvoukAeoubiwv. H pébo-
60s autn epappdotnke apxika and tov Nirenberg, o onoios xpnoiponoinoe noAuoupidivn (polyU) ws mRNA o€ kuttapikd
€KXUNopa tou Baktnpiou E. coli, nou €xe1 ta anapaitnta cuotatika yia tn petdppacn tou cuvBetikoUu noAuvoukAeotidiou.
To noAunentiéio nou napax6nke ntav noAupaivulaAavivn. Etol anodeixtnke 6u 1o kwbdikévio UUU kwbdikonoiei to apivogu
@aivuhalavivn. Metd tnv emtuxia tns peodou xpnaiponoindnkav ka1 dAa ouvBetikd noAuvoukAeotidia and tov Khorana
(yvwota ws mRNA tou Khorana) kai éta1 avakaAU@Onkav ta nepioaotepa Kwdikovia.

Me ta neipdpata autd ka1 apketd GAAa SiamotwOnke 6t 61 and ta 64 KWSIKOVIA KwdIKonoloUv apivogéa, Ev ta tpia nou
anopévouyv, UAA, UGA ka1 UAG, &ev kwbikonoloUv apivo§éa kai gival kwdikdvia Ah§ns tns petdappaons.

Metagppaon

H petdppaon tou mRNA, 6nAadn n avuotoixion twv Kwdiko-
viwv og apivo&éa kal n dradoxikh olvoeon twv apvotéwy oe
noAunenudikn aAucida, npaypatonolsital ota piBooduata pe
n BonBeia twv tRNA ka1 T QUUPETOXN APKETDY MPWTEIVAOV KAl
evépyelas. Ta piBoomuata unopolv va xpnaotgonoinBouv ws
Béon petdppaons yia onolodnnote MRNA. Autd e€nyel yiati
ta Bakthpia pnopouv va xpnoigonoinBolv oav «gpyootdotd
napaywyns avBpwmvwy NPwWIEVOY».

KaBe piBdowpa anoteheitan and 6Uo unopovades, pia pi-
Kph ka1l pia peyain, kai éxel pia Béon npoodeons tou mRNA
ot piIkph unopovada kar uo Béoels e10doxns twv tRNA otn
peydAn unopovada. K&be pdpio tRNA éxer pia e161kh tpiniéta
voukAeoubiwv, 10 avukw8i1k6vio, Pe v onoia npoodévetar,
AMOyw CUUMANPWUATIKOTNTAS, HE TO avtiotoixo Kwdikdvio tou
mRNA. EmnAéov, kaBs pépio tRNA o1a0¢ter pa e161kh Béon
oUvOEDNS LIE €Va OUYKEKPIUEVO apIvoEU.

H npwteivoouvBeon &iakpivetar oe tpia otddia: v évapén,
™V eMPAKUVON Kal t AAgN.

‘Evapgn: Katd v évapén s petdppacns 1o mRNA npoobé-
VETQ1, HEOW H1as AMNAOUXIas MouU UNApXel otnv 5" ayetappacn
nep1oxn tou, e 1o piBoowpikd RNA tns pikpns unopovadas
T0U P1IBOOMUATOS, CUPPWVA HE TOUS KAVOVES TNS CUUMANPW-
paukétntas twv Baoswv. To np®to kwdikévio tou mRNA egivan
névtote AUG ka1 o’ autd npoodévetar 1o tRNA nou @éper 1o
apvotU peberovivn. Opws Gev €xouv OAES O1 NPWTEIVES TOU 0p-
yaviopoU ws Npwto auivofu pebetovivn. Autd oupBaiver yiat,
0€ NMOMEs npwrteives, Petd th oUvBeon Tous anopakpUvovtal
op1opéva apvo&éa anod to apxikd apvikd akpo tous. To ou-
UNAOKO nou dnpioupyeitar petd v npdodeon tou mMRNA otn
H1kph unopovada tou piBoomuatos kail tou tRNA nou petapé-
pel n peberovivn ovopdletar oupnAoko évapgns tns npwreivo-
oUvBeons (Eikdva 2.90). Ltn ouvéxela n YeydAn unopovada tou

Eik6va 2.9 H npwteivoolvBean apxilel pe to oxnpatiopd evos cupuniokou évapgns.
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p1Boompatos ouvdéetal pe tn pikph (Eikéva 2.98.).

Empnkuvon: Katd tv emphkuvon éva 6eltepo pépio tRNA
HE avUKWOIKOVIO CUPNANPWHATKS Tou deUtepou Kwdikoviou
tou MRNA tonobBeteitar oty katdAnAn €1060xn tou P1Boom-
patos, Jetapépovias 1o HeUtepo apvoty. Meta€u tns peber-
ovivns ka1 tou OeUtepou apivotéos oxnpatiCetal nenudikos
beopds ka1 apéows petd, 1o npwto tRNA anoouvdéetar and
10 pIBdowpa ka1 aneAeuBepdvetal oto kuttaponiacua dnou
ouvdéetar NAN e uebetovivn, €tordo yia endpevn xpnon. To
p1Bdowpa ka1 1o mMRNA éxouv tpa éva tRNA, ndvw oto onoio
eivar npoobdepéva OUo apvotéa. Etar apxider n empnkuvon s
noAunenudikhs aAuaidas.

Eikéva 2.10 Metdppaon: Empnkuvon tns npwteivoaUvOeons.

Eikéva 2.11 An§n tns npwteivooUvBeans.

KepaAaio 2

Ytn ouvéxela 1o piBdowpa Kiveital katd phkos tou mRNA
Katd éva kwdikovio. Eva tpito tRNA épxetar va npoodebei pie-
TaQépovias to apvoll tou. Avapeoa oto SeUTepO Kal oto TPiTto
apvo€u oxnpatietan nenudikos eouos. H noAunenudikh aiu-
oiba ouvexiCer va avantooetal kabs véa tRNA petapépouv
apvo€éa ta onofa cuvbéovian Petaty tous (Eikéva 2.10).

AnEn: H emunkuvon otapatd og éva kwdikovio MEns (UGA,
UAG 1 UAA), eneidn bev undpxouv tRNA nou va avuiotoixoly
o€ autd. To teheutaio tRNA anopakpuvetar anod to piBéowpa
ka1 n noAunsnudikn aAucida anereuBepdvetar (Eikova 2.11).

Inpeidvetal 6u noMd poépia mRNA pnopouv va petaypdpo-
vial and éva Povo yovidro. MoMd piBoowuata pnopouv va Je-
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Eik6va 2.12 a.’Eva noAUowpa anoteleital and noAd piBoodpata ta onoia npoadévovtal katd pnkos evés popiou mRNA kai to petappalouv B. Eikéva evés nolu-
OWMUPATOS GTO NAEKTPOVIKO HIKPOKOMIO.

tagpalouy tautdxpova éva mRNA, 1o kabBéva oe H10poPETIKO (Eikéva 2.12). Eto1, n npwteivoouvBeon €ivar Uia «01KOVOUIKA
onpeio Katé YNKos Tou popiou. Auéows HONS To p1BOowUa €xel S1abikaciar. Eva KUTtapo Wnopei va napaydys! peyaia nood
LETAPEAOE! Ta Npwta kwdikévid, n Béon évapns tou MRNA pias npwteivns and éva h and duo avtiypapa evos yovidiou.

efvar eAeUBepn yia v npdadeon evds dAou piIBoompatos. To
oupnAeypa twv p1Boowudtwy pe mMRNA ovopdletal noAGowpa

MepiAnyn

O pnxaviopds tns avuypagns tou DNA givar npiouvinpnuikés, 6nAadn o1 §Uo aluaibes tns 61nAns €Nikas §etuhiyovtan Kai
kaBgpd Aertoupyei oav kKaAouni yia th ouvBeon pias véas cupnAnpwpatikis ahuaidas. Kabe Buyatpikn & inAn éNika nou npo-
KUntel anoteleitan ané pia pntpikn kar and pia véa aAuciba. H avuypapn tou DNA givan pia noAdnhokn ev{upikin nopeia, nou
kataAUstatl ané noAAd évqupa. Ze kaBe tpunpa DNA nou yivetal n avuiypagn, n ouvBeon ths pias alucibas gival ouvexns, Ve
tns dAAns acuvexns. H évap€n tns avuypagns yiveral and éva onpeio tou DNA otous npokapuwtikoUs opyaviopouUs kai and
noA\d GTous EUKAPUWTIKOUS.

O pnxaviopds pe tov onoio n nAnpo@opia nou undpxel ato DNA kaBopilel tnv aAnhouxia twv apivo§éwv otis NPWIEIVES,
nepihapBavel 6Uo d1adikaaies: tn petaypapn kai tn petd@paon. H petaypapn kataluetal ané tnv RNA noAupepdon kai yivetan
pe katewBuvon 5'-> 3'. Katd tn petaypagn napdyovtai tpia €ibn RNA: to mRNA, to tRNA ka1 to rRNA atous npokapumtikous
Kal EUKaPUWTIKoUs opyaviopouUs. Emnpocodeta povo otous EuKapuwtikoUs opyaviopous napdayetail ka1 snRNA.

LTOUS NPOKAPUMTIKOUS OpYyavIGUoUs n HETaypa®nh Kail n petdppacn yivovral oxed6v tautéxpova. LTous EUKapuwtikoUs opya-
ViopoUs ta NeP1ocdtepa yovidia, nou anotehouvtal and kwdikés (eEwvia) kar pun KwdIkés (€ocdvia) neploxés, petaypdpoviai oe
éva np6dpopo mRNA, to onoio ugpictatal th 61ad1kaacia tns wpipavons: ta eomvia anokontovtal kai ta e§ivia cuppdantovai.
To wpipyo mRNA, nou anoteleital povo and ta e§wvia, HELAPEPETAl OTO KUTLAPONAaopa, 6nou yiveral n npwieivoouvOeon.

H avuoroixion twv voukAeouidiwv tou mRNA pe ta apivogéa twv NPwWIEiVAV Yivetal HEow TOU YEVETIKOU K®O1Ka, Kal KAOe
Kwb1k6vIo-tpInAéta tou mRNA avuiotoixei o€ éva apivo§u.

H npwteivoouvOeon éxel tpia atddia: tnv évapgn tnv empnkuvon kai th Angn. Katd tnv évap&n to mRNA cuvbéetan pe to p1Bo-
owpa ka1 to npwto tRNA nou petagéper to apivo€u pederiovivn Nnpoodévetal e To aviIKwOIKOVIO Tou 0To KwdIKovio évapens.
Katd tnv empnkuvon ta tRNA petapépouv ta apivoEéa nou avuiotoixoUv ota kwdikévia tou mRNA, ta onoia cuvdéovan
peta€l tous pe nenudikoUs deopous. Etol, avantiooetal n noAunenudikn aAugida. £to kwdikovio A€ns otapatd n Nnpwtei-
voouvOeon kal aneheuBepwvetal n noAunenudikn aAuaida. MoAAd piBoowpata kivouvtal katd pnkos tou mRNA tautéxpova,
KaBws autd petaPpaletal, Kar anoteA\oUv To NOAUCWHA.
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Epwtnoeis

Eva kuttapo, nou nepiéxel éva povo xpwpoéowya, to-
nobeteital o€ Opentiké UAIKG rnou nepiéxel padievepyo
pwopopo. Etar kdbe véos kAwvos DNA rnou ouvtibetai
katd tnv avtiypan tou DNA Ba eivar pabievepyds. To
kutrapo aviypdgel to DNA tou kai petd diaipeitai. Ta
Buyartpikd kuttapa nou Bpiokovtal akéun oto pabdisvep-
y6 Bpentikd péoo avtiypdpouv to DNA tous kai diaipou-
vzai yia aAAn pia @opd, onote EXOULE OUVOAIKG TETOEpa
kutrapa. Ixebidote 1o DNA o€ kdbe éva and ta 4 kutta-
pa, napiotdvovias to pn pabievepyd DNA pe pia ouvexn
ypauun kai to pabisvepyd pe Siakekoppévn yoapn.

lNa noio Adyo eivar anapaitnto to EetvAiyua tns éAikas
tou DNA npiv ané tnv avuypa@n; Moio givai to éviupo
nou BonBdei oto EstuAiyua;

Na tonoBetnocte ta napakdiw €v{uua otn o€ipd U tnv
onoia ouppetéxouv ato dinAaaiacuo tou DNA.
a. DNA éeoudon, B. DNA noAupepdon kaiy. DNA eXikdon.

IMoia ané tis napakdiw nopeies kataAuetai and to év{u-
HO avtiotpoQn Letaypapaon;

a. RNA — DNA

B. DNA — RNA

y. RNA — RNA

6. RNA — npwreives

Av 10 20% twv Bdoswv evos dikAwvou tunuatos Pa-
ktnpiakou DNA eivar abevivn-Buuivn noio Oa eivar to
nooooté twv Bdoswv youavivn-kutoaivn tou RNA nou
uetaypdeetai and auté to DNA;

a.20% PB.60% y.80% 6.40% € 30%

Xe noia otdéia tn pons s yevetikns ninpogopias Bpi-
OKEl epappoyn n ouunAnpwuatikétntatwy fdoswy;

Tunpa pias pn kwdikns aiuoibas Paktnpiakou DNA
éxel v napakdtw arAnlouxia Bdoswv: 3'-TAC TGC
ATA ATG ATT-5". Noia €ivar n akoAoubia Bdoswv tns
oupninpwyatikns aAucibas DNA; [loia Oa €ivai n aA-
Anlouxia twv kwbikoviwv ato mRNA rou petaypdgetai
ané autn v aAuoida; Moia gival ta avtikwdikovia yia
KkdBe kwbikovio tou RNA; Xpnoiuonoifote tov nivaka e
10 yevetiko kwbika yia va kaBopioete tnv akoloubia twv
apivoééwv tou nentibiou nou Ba ouvieBei ané to mRNA.
Mnv napaleipete va oupnAnpaoete ta 5 ka1 3’ dkpa
TwV VOUKAEiKWV 0Ewv.

KeQAAaIo 2

Na oupninpwoete tis Bdoeis kai ta apivo&éa atov na-
pakdtw nivaka: (Na xpnoiponoin@ei o nivakas e to
YEVETIKO kwbika, and tov onoio Ba enmiAé€ete povo éva
KwbIKOVIO y1a KdBe apivolu).

Aik\wvn ahucida DNA | 5° G AA

3 (kwdikn)

TA cT

mMRNA

u u

AVUKWOIKOVIO

Apvoéa

Aeukivn @avulaiavivn

10.

11.

To podpio s aipoopaipivns A tou avBpwnou anoteAei-
tai ané 4 noAunentbikés aluoides, 6Uo a duoies petalu
tous pe 141 apivoééa n kdOe pia kai Uo B opoies petalu
tous pe 146 auivoééa n kdbe pia.

a. [16oa €ibn mRNA ¢givai uneuBuva yia tn ouvBeon twv
teoodpwv noAunentidikwv aAuoidbwv;

B. Ané ndoes Bdoeis anoteAsitar n aAAnAouxia tou
mRNA nou avtiotoixei otis napandvw aAuoibes;

(Aev unoloyiletar ato mRNA to kwbikévio AHéns).

Ané npdbdpoua epubpd aiuoopaipia anopovwVoUuE
mRNA nou kwbikonoiei tn B-aAuciba tns aipoopaipivns
A kai to Bd{oupe o€ ekxUAIopa BaktnEiakwv KUTIApwy.
Mapatnpoupe ouvBson B aiuoibwv tns aipoopaipivns.
Eénynote to paivépevo.

(To ekxUMioua kuttdpwv nepiéxel 6Aa 1a A€itoupyikd
ouotatikd nou eivai anapaitnta yia t 6iabikaoia tns
npwreivoouvOeons).

ZupunAnpwote e tis owotés AEels ta Kevd otis napakdtw
Mpotdoeis:

a. O1 MPWTETVES ANOTEAOUVIAT QMO .....oveveevveevsierriererane,
b1apopetikd €ibn apivoééwy, ta onoia gival tonoBetnyé-

B. Mi@ ..o gival pia ogipd piwv Bdoswv
010 L6pI10 tou DNA. KwOIKONOIETEVa ...
y. H npwreivoouvBeon npayuaronoieitar oe Soués tou
KUTTaponAdouatos Mou OVOUA{OVIQL .................ccveeene..
6. Eva LOPIO ... eivar «avtiypapo» tun-
HATOS TOU ....cueeeeeeeeeenrennne Kal UETaQEPET TN YEVETIKN
nAnpogopia ané tov nupnva ota
& H alnAouxia twv .......................
kaBopiler v akoloubia twv
otnv npwrteivn.
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H ékppaon twv yovidiwv pubpiletar pe 61d-
(POPOUS Unxaviopous

O 0pos yoviOIakh €KPPaAoNn avapépetal ouvhBws o OAN T
b1adikaoia pe v onofa éva yovidio evepyonoigitar, yia va na-
paydyel pia npwteivn. Opws oe k&Be kUTapo dev napdyovtal
OAes 01 npwreives o€ KABEe xpovikh ouyun. Emniéov, eneidh to
KUTtopo xpelddetal kaBe npwteivn o€ oUyKeKPIUEVN NOCOTNTA,
01 npwrteives evos kuttdpou dev napdyovial o 10€s NOCOTNTES.
Av Noinoév 6ha ta yovidia Souleuav pe tov 1610 pubud, opioué-
ves npwteives Ba napdyovtav o€ PeyAAes NOCOTNTES KA1 GMNES
oe noootntes nou &¢ Ba enapkoucav. Etol, eivar anapaftntn
n Unap€n kar n Agitoupyia evés npoypdupatos pubpions s
yovIO10KNS €KPPAcNS, MoU NApéxel us odnyies y1a 1o €160s kan
NV Noodtnta Twv Npwteivav o1 onofes npénel va napaxBouv
o€ KGO OUYKEKPIUEVN XPOVIKN CTIYUN.

Yta Bakthpia n puBpIoN s yoviO1akNs éKPPAONS ANooKoMel
Kupiws otnv NPOCApHOoyh TOU 0pyaviopoU ous evaANayEs Tou
nep1IBAMOoVToS, €101 Wote va eao@ari{ovial o1 KAAUTEPES GUV-
Brkes yia tn Baoikn Asitoupyia tou nou €ival n augnon kai n
biaipeon.

Ta KUTtapa €vos NOAUKUTIAPOU Opyaviopou, os aviiBeon pe
0 KUTLapa NMou avhkouv o€ éva Baktnpiako otéhexos kan gival
navopolétuna petatyu tous, diapépouv atn doun kat atn Agl-
toupyia tous. H dwn apxilel, étav éva yoviponoinpévo wdpio
Saipeitan pe pitwon ka1 napdyel tp1oekatopplpia KUTapa,
nou éxouv ta ib1a yovibia. Xta apxikd otadia s euBpuoyé-
VEONS Ta KUTtapa ee181keUovIal, yia va eKTEAECOUV EMUEPOUS
Aeitoupyies kar n 1ad1kacia auth ovoudadetar kuttapikn S1ago-
ponoinan. Ta kUttapd evés NOAUMAOKOU NMOAUKUTIAPOU Opyavi-
opoU, 6Nws ta Veupikd, ta puikd, ta nnaukd, 1apépouy otn
HOP®N Ka1 otn AEIToupyia Tous, aMd €xouv OAa 1o 1610 yevetiko
UNIKO, apa ka1 ta 1610 yovidia. T1 ta kdver tote va dapépouv
1600 NoAU; Mohovot GAa ta KUTapa €xouv Ts 161€S YeVETIKES
obnyies, éxouv avantugel UnxaviopoUus nou ToUs EMTPENOUY vVa
eKPPACoUY TN YEVETIKN TOUS NANPOPOPTa EMAEKTIKE KAl va aKO-
NouBouv povo us odnyies nou xpeiddovtar kKGO xpovikh ouy-
pn. KaBe kuttapikds tunos éxel e€g1dikeupévn Asitoupyia kan
NPENET va uNdPXel MAAPNS CUVIOVIOUOS TWV AETTOUPYIY OAWV
v kuttdpwv. M’ autd, n tekelonoinon twv cUCTNPATWY EAEY-
xou givan avaykaia ka1 Adyw s peyaAUtepns noAUNAOKOTNTAS
TWV EUKAPUWTKWOV KUTIAPWY, aME Ka1 engidn npénel va eAey-
xBef npooektka N avanwuén twv NOAUKUTIAPWY OPYaVIOUWV.
Katd ouvéneia, n puBuion twv yovidiwy ota UKapUWTKE KUT-
tapa yivetar oe noMé enineda.
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H yovibiakn puOpion otous npokapuwu-
KOUS OpyaviGHous

‘Eva Baktnpiakd kuttapo E. coli éxel nepioodtepa and 4000
yovibia. Mepikd yovidia petaypdpovtal ouvexws Kal Kwdiko-
nolouv npwrteives, nou xpeialovial yia us Baoikés Aertoupyies
ToU KUTtdpou. AMa yovidia petaypdgovtar pévo otav to Kutta-
po avantiooetal og €101kés nNePIBAMOVTIKES ouvBnkes, eneidn
10 npoidvta twv yovidiwv autiv ival anapaitnta yia v eni-
Biwon tou kuttdpou ous ouvBnkes autés. Eva napdderyua eivan
10 €Gns: ta Bakwpia E. coli xpnolponololv ws nnyh dvBpaka
10 04KXapo YAUKO(N. Tevviétan Ao1ndv To epadtnpa: av oto ne-
p1B&Mov avti y1a yAukddn undpxel o Sioakxapitns Aaktodn, o
Bakthpio éxel tn Guvatdtnta va tov H1aondcel yia va emBidoel
fh Ba nebdver, yohovot yUpw tou undpxel dpdovn tpogn; To
Baktp1o Advel 1o npdBAnpa autd pubpilovtas v napaywyn
TV KataMnAwv ev(Upwv, nou Ba diaondoouv t Aaktddn o
yAukodn kai yaAaktddn.

O1 pnxaviopof Pe tous onofous éva KUTtapo «&unvéy» éva
«Kolpiopévoy yovidio eivar o1 mo onyavukoi kar noAUnAo-
Kol tns Mopiakns Biohoyias. O1 apxikés PEANETES NS puBuions
twv yovidiwv éyivav ano tous Jacob ka1 Monod, 1o 1961. O
EPEUVNTES MEPIEypayav Ty 1kavétnta tou Baktnpiou E. coli va
napayadyel ta pia anapaftnta évlupa nou xpe1adetal yia va pe-
taBoAicer 1o S1oakxapitn Aaktodn, otav dev undpxel YAUKoln
otnv tpopn tou. O1 Jacob ka1 Monod anédei€av pe yeveukés
peAétes éu ta yovidia nou kwdikonololv ta tpia autd év{upa
Bpiokovta 1o éva &inAa oto GMo navw oto yovidiwpa tou Ba-
Ktnpiou ka1 anoterolv pia govdéda, nou v ovopacav onepod-
v10 tns Aaktolns.

Ye autd nepihapBdvovtan ektds and autd ta yovidia, nou
ovopddovtan dopkd, ka1 aAniouxies DNA nou puBpuilouv tn
petaypaen tous. O1 aMnAouxies autés nou Bpiokovial ynpo-
oté and ta dopikd yovidia givar katd ogipd éva pubpiIouKd
yovib10, 0 UNOKIVNTAS KA1 O XEIPIOTAS.

To onepovio s Aaktdns O petaypagetal oUte petappddetar,
otav anouo1aler and 1o Bpenukd UNIKG n Aaktoln. Tote Aépe
ou ta yovidia nou to anoteholv Bpiokovial und KataotoAn.
Mcds emTuyxdvetal n Kataotohn; Auo eivarl ta pubuioukd po-
p1a: Yo aMniouxia DNA, nou ovopddetal xeipioths kai Bpi-
OKETa1 HETAEY TOU UNOKIVNTA Ka1 ToU Npatou yovidiou, kai pia
pubuioukh npwteivn-kataotoAéas. Otav anouoiadel n Aaktd-
{n 0 KaTaoToAéaS NPOOOEVETal 10XUPE OTO XEIPIOTA Kat ePnodi-
Ce1 v RNA nolupepdon va apxioe! tn petaypagn twv yovidiwy
tou onepoviou. (Eikéva 2.13a). O kataotoréas kwdikonoletan
ané éva pubuiouko yovidio, nou Bpioketar pnpootd and tov
unokivnth. To puBpioukd yovidio peTaypdetal ouvexms Kan
napdyel Aiya pépia tou Kataotoréa. Ta pépia autd npocdévo-
VIQ1 CUVEX(DS OTO XEIP1OTN.



Orav oto Bpenukd UNKS undpxel pdvo Aaktddn, tote o 16108
0 0100Kxapitns NPOCOEVETal OTOV KATAOTOAéa Kal Sev Tou EMi-
pénel va npoodebei oto xeipioth. Téte n RNA noAupepdon
eivar eelBepn va apxioel tn petaypa®n. AnAadh n Aaktoln
AeIToUpYEl ws enaywyéds tns PETAypapns twv yovidiwv tou
onepoviou. Téte ta yovidia apxilouv va «ekppdaloviar», on-
Aadn va petaypdgovial Kal va ouvBétouv ta évlupa. Ta tpia
évlupa petappddovtal tautdxpova and to 1610 pépio mRNA to
onofo nepiéxer kwdikdvio évap&ns ka1 AMEns yia kdBe évupo
(Erxdva 2.13B). rupnepaopatikd, n id1a n Aaktddn evepyonoiei
n Sadikaoia yia tnv anotkodopnon ts. Otav n Aaktoln o1a-
onaotel NMpws, TOTe n Npwteivn katactoréas efvar exeUBepn
va Npoobebei aTo XE1p10TN KA1 va KATACTEIAET Tn AgIToupyia Twv
PIGOV yovidiw.

210 yovidiwpa twv NPoKapuwTKMV Opyaviopmy ta yovidia
twv evUPwv nou nafpvouv Pépos ot pia petaBohkn 066, dnws
n &1donacn s Aaktodns n n BioouvBeon S1dgopwy apvote-
WV, Opyavavovtal oe onepovia, Snhadn o€ opades nou UNdKel-
VIa1 O€ KOO EAEYXO TNS EKPPACNS TOUS.

Eik6va 2.13 To ongpdvio tns Aaktodns.

KepaAaio 2

H yovibiakn puBpion
OTOUS EUKAPUWTIKOUS OpYyaviopHous

H pUBpion s ékppaons twv yovidiwy ota eukapuwukd
KUTtapa vyivetar pe 1610itepa MOAINAOKOUS UNXAVIOHOUS
KO1 OnoTEAEl ONUEPT QVUKEIUEVO €viaukns epeuvnuikns
peAétns. H nAnpns O10AeUKavVoN TWV PNXAVIOHWOV QUTMOV
Ba dwoer anavtnoels yia to Nws, 6tav o1 Ynxaviopof autof
anoppuBpidovtar, ta kuttapa «Byaivouv» and to auotnpd
NPOYPAMKA TNS AETTOUPYTaS TOUS KA yivovtal KapKIVIKA.

T10 euKapuwukd kUttapa n yovidiakh ékppacn pubpide-
a1 o€ téooepa enfneda:

Ito eninebo tns petaypans. Evas apiBuos pnxaviopwy
eNéyxouv nota yovidia Ba petaypa@ouv A/Kar Pe noia ta-
xutnta Ba yiver n petaypaen. To DNA twv EUKOPUWTIKDY
KuTtpwv dev opyavavetal oe onepdvia aAd KABe yovi-
610 €xe1 10 H1kd TOU UNOKIVNTA KA1 PETAYPAPETAl QUTOVO-
pa. H RNA noAupepdon Aeitoupyef (dnws kai otous npo-
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KapuwuKoUs opyaviopous) e tn BonBeia npwreivay, nou
ovopddovtal petaypa@ikoi napdyovies. Mévo nou otous
€UKOPUWUKOUS OpYaviopoUs O1 JETaYpaPIKoi napayovies
napouo1alouv tepdoua noikiAia. Kabe kuttapikos tinos
NeEPIEXEl O10QOPETIKA €ION LETAYPAPIKMDV NAPAYOVIWY.
A10QOPETIKOS OUVOUACHOS HETAYPAPIKDY NAPayOVIwWY
puBuider in petaypaen kaBe yovidiou. Mévo 6tav o ow-
otds ouvOUAoHOS TWV PETAYPAPIKDY Napaydviwy Npoo-
6eBei atov unokivnth evos yovidiou, apxiCel n RNA noAu-
pePAON TN Petaypapn evds yovidiou.

Ito eninedo petd tn peraypapn. MepidapBavovtar o
pNxaviopol pe tous onoifous yivetar n wpipavon tou npod-
Spopou mMRNA ka1 kaBopiletan n taxdtnta Pe v onoia
10 Wp1go MRNA aphvel Tov nuphva Kal €10€PXETAT OTO
KuTtaponAaopa.

Ito eningdo tns perdppaons. O xpovos nou «{ouv» ta
pop1a MRNA oto kuttaponiacpa dev eivar o 16105 yia 6Aa
ta €/6n RNA, eneidn petd and kAnoio xpoviké didotn-
pa anoikodopouvtal. Enions, noikiMer kai n 1kavétnta
np6odeons tou mMRNA ota piBoomuara.

MepiAnyn

e It0 eninebo petd tn perdppaocn. AKOun Kol Otav yivel
n npwteivoouvBeon ka1 napaxOei n katdAANAN npwteivn,
pnopel va npéner va unootel tpononoinaels, yia va yivel
Broloyikd Aertoupyikn.

Epyaocies - Apactnpiotntes

Xpnaoiponoiwvias anAd UNKA, 6nws Xaptovi, KATAOKEUATTE
povtého DNA to onoio pnopei va xpnoiponoinOei ws enonu-
K6 UNKO yia tnv Katavonon twv AEITOUPYIWV Tns avuypa-
(NS Ka1 tns Petaypaqns.

H puBuion tns yovidiakns ékppacns oTous NPOKAPUWTIKOUS Opyaviopous Yivetal Kupiws oto eninedo tns petaypapns. Ta

puBlopeva yovibia opyavmvovial o€ onepovia, and ta onoia Mo yvwoto €ival to ongpovio ths Aaktddns. To ongpovio tns

Aakto{ns anoteleitan and tpia Sopika yovidia nou kwdikonoiouv ta éviupa ta onoia S1acnolv tn Aaktédn. Autd pubpifovran

ané duo aAnAouxies DNA: évav unokivntih Kai éva xe1piotin. O xe1piotis nailel 1o poAo Tou HopIaKoU 1aKOMTN TOU oneEPOVi-

ou. Inpavuké poho otn pUBpIon nailel éva pubuiotiké yovidio, mou kwdikonoiei pia npwteivn-katactoléa. EGv anouoiadel n

Aaktoln o Kataotoléas NPOcdEVETal OTO XEIPIGTN KAl KATAOTEAAET T Asitoupyia Kal twv TP1dV yovidiwv. Edv undpxer Aaktoldn,

autn npoodévetal otov Kataotoléa, epnodilel tnv NPOGdeoN Tou OTO XEIPIOTA KA1 EMTPENEN TN YETAYPAPN KAl TN PETAPPACH

TWV TPIOV Yovidiwv. IZTous NOAUKUTIOPOUS EUKOPUWTIKOUS opyaviopuoUs ta yovidia 6ev opyavavovial o€ onepovia, aAld

kaBéva puBpiletar ave§dptnta. O éAeyxos tns pUBuIONS gival NOAU N0 NOAUNAoKOs Kal yiveral o€ téooepa enineda: katd tn

pETtaypagn, YELd tn pETaypaqPn, Katd tn YELAPPAcn Kail PELd th peEtagppaocn.

46



Epwtnosis

Evtoniote 6Uo b1apopés otov EAeyxo tns yovibiakns ék-
PPaocns avapeoa otous MPOoKapUWIIKOUS Kai Otous €u-
KapuwtikoUs opyaviouous.

Ti gival to ongpovio; Xe noious opyaviouous ouvavidrai;

210 onepovio tns Aaktons o kataotoAéas npoodéverai:
a. gtov unokivntn

B. atnv apxn tou npwrou yovidiou

y. Oto X€1p10th

6. oto mRNA

€. 010 pUBLIOTIKG yovibio.

ZTous eukapuwtikoUs opyaviouous 1 nepioxn Tou yovi-
biou nou petappdletai eivai:

a. 10 0negPOVIo

B. o unokivntns

y. 0 xelp10tAs

6. ta eowvia

€. 1a e€wvia

OT. 0 KataotoA£as.

Ti ivai o unokivntns;

a. NEPIOXN atnv ornoia NnPoodEVETal 0 KataotoAéas

B. nepioxn nou npoadévetar n RNA noAupepdon

y. yovibio nou kwbikonoiel tnv npwteivn kataotoAéa
6. éva bopiko yovibio

€. €va ongpovio.

H pubuion tns yovibiakns ékppaons givai no noAunAo-
Kn otous noAUKUTIapous opyaviouous eneibn:

a. Ta EUKAPUWTIKG KUTTapa eivai noAU Hikpotepa.

B. o€ évav noAukuttapo opyavioud ta Sidpopa kuttapa
e€e1bikevovtail oe 51aPOPETIKES AEITOUpYiEsS.

y. 1o negpiBdAlov yUpw and évav noAukutiapo opyavi-
OMO AAAG (el OUVEXWS.

6. o1 eukapuwtikoi opyaviouoi éxouv Alydtepa yovibia,
y1’ autd kdBe yovibio npénel va éxel NEPIOOOTEPES ano
uia Agitoupyies.

€. 1A yovibia twv EUKapUWTIKWV 0pyaviouwy kwbikornoi-
oUV NPWIEIVES.

lMoia and tis napandvw npotdaoels gival n owotr);
Artiodoynote v andvinon oas.

KeQAAaIo 2

Ta kuttapa tou nnatos, tou 6€ppAaros kai ta puikd kutea-
pa givar drapopetikd eneidn:

a. undpxouv 61apopetikd €ibn yovidiwv ota kutrapa.

B. Bpiokovtai oe b1apopetikd dpyava.

y. 1apopetikd yovibia Asitoupyouv o€ kGOe €ibos kuttd-
pou.

6. nepiéxouv Siapopetikous apiBuous yovibiwv.

€. b1apopetikés petalddéeis éxouv oupBei o€ kdBe gibos
Kuttdpou.

Moia and tis napandvw npotdoels gival owotn);

Xe otédexos tou PBaktnpiou E. coli b€ Asitoupyei to yo-
vibio nou napdyel tov KAtaotoAéa tou onepoviou tns
Aaktodns. Moio gival to anotéAeoua o€ oxéon Ye tv na-
paywyn twv ev{uuwv nou petafoAifouv tn Aakto{n étav
1o Baktipio avantuooetai:

a. napouoia Aaktolns;

B. anouoia Aaktolns;
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Ioi

KEPAAaio

16s tns ypinns






3. Ioi

01 10f ka1 ta BaktApia €ivar o1 anhoUotepes Hop@és {wns.
‘Exouv xpnoiponoinBei ektetapéva yia i diepelvnon twv Be-
HENWODV PUNXaviopv ths {whs Kar éxouv BonBnoer NoAu otnv
Katavonon tns AEIToupyias twv NOAUMAOKWY OpyaviopmV OE
pop1aké eninedo. Enions n peAétn tous napouaidder 101aitepo
evOI0QEPOV, YIaT OUVEIOQEPET ONUAVTIKA OTtnv avantuén pe-
Bodwv yia t Bepaneia twv aobeveldv TS onofes NPokaAouv.
MapaMnAa, €xouv xpnatgonoinBei ws «{wvtava» epyaieia yia
NV avantuén twv VEwy TEXVOAOYIWV, Nou 6fvouv otous epeuvn-
€S TN HUVATOTNTA TOU XEIPIOPOU KA1 TS PETAPOPES TOU YEVET-
KOU UNIKOU, Kal €Xouv OUVEIOQEPET onpavikd tdoo otn Baoikn
€peuva OO0 KAl oUS EGAPHOYES TNS.

O1 101 avakaAueOnkav to 1883 ano tov Mayer, ald Bewpn-
Bnkav 6u eivar o1 puotNPIDSEIS NAP&yovies Nou NPOKAAOUV
v aoBéveia «pwoaikh tou kanvoux. H aoBéveia auth ovopd-
OTNKE €101 €NEIBN T PUANG TOU Kanvou, Nou €xouv npoaBAnBei
and tov 19, eivar yepdta knAides. Apxikd, o1 10f xapaktnpiown-
Kav ws NoAU pikpd pohucuatkd Bakthpia, nou Oev eivar opatd

Ke@AAaio 3

010 HIKPOOKOMIO. Aéka xpovia apydtepd o Pdaoos puatodipns

Ivanowski d1aniotwoe 6t o1 naboyovor autof Napdyovtes nep-

vouaav anoé noAU Aentous nBuous, nou unopolcav va ouykpa-

o0V 6Ma ta Bakthpia. AlamotdBnke enions o6u eivar 1kavol
va noManAaoiélovial yévo péoa o {wvtava KUttapa Kai oxi

o€ BpenuKkd UNIKA, 6nws oupBaiver pe ta Baktpia. Teikd, 0

1935, 016s TS PwOaikNS TOU KanvoU anopovaBbnke Kar pehe-

thBnke and to Stanley. Tote HiamotmOnke du eivar éva avana-

payduevo cwpatidio, NoAU aniolotepo and ta Baktpia, Kai
ou anoteAeitar and RNA ka1 npwrteives.

e avtiBeon We to kUTtapo, nou givar n BepeNiddns povada s
Cwns, 016s dev eivar tinote NePI0OOTEPO AN VOUKAEIKS 0EU Kart
npwteives. Moévo otav Bpebei péoa o€ éva kUttapo-Eeviotn, o
105 «Eunva» kail ekPpadel tn xapaktnpioukotepn 1016TNTa WV
Cwvtaviv opyaviopy, dnhadn v avanapaywyn. O1 101 éxouy
us €€ns 1010TNTES:

e Eivan evbokuttapikd napdorta kai Xxpe1alovial UNoxpew-
TKA €éva KUTtapo-EEVIOTA, y1d va NPAYHATONOINCOUV OAES
us Bioloyikés Ae1toupyies Tous nou €ival anapaitntes yia
NV avanapaywyn tous.

Eikdva 3.1 O1 10i anotehoUvtal and éva npwteivikéd nepiBAnpa péoa ato onoio Bpioketal to yevetikd uliké (DNA h RNA), ka1 pepikés popés nepiBalloviar and
pepBpavasdn pdkeho. O110i S1apépouv anpavtikd oto péyeBos kai oto oxnpa. O1 Mo Kovoi tinol 1V napouaialoval otnv €IKOva.
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Eivan pikpdtepor kar and ta mo pikpd Bakthpia kan ivan
opatoi pévo pe T BonBeia NAEKTPOVIKOU HIKPOOKOMioU.

Exouv éva pévo tno voukieikwv oéwv, eite DNA efte
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RNA, aMd noté ka1 ta 6Uo. To voukAeikd ofU tou 10U
«UMOXPEWVET» TO KUTLAPO-EEVIOTA va TO avanapdyel pe
akpiBeia, 6nws akpIBms kavel kar pe 1o 61kd ToU yovi-
biwpa.

Agv avixveUovtal apéows PETd Ty €i0066 Tous oto KUTa-
po-Eeviotn, eneidn pecohaBei kdnoio xpovikd Sidotnpa
KOG 10 0noio avuypd@etal T Yeveukd Tous UNIKO Kat na-
payovtal o1 npwteives tous. H pdon auth teAeicover étav

ouykpotBouv o1 véor 10i.

Aopn twv 10V

01101 givan poAuopaukd owpatibia, nou anoterouvial and
éva Npwteiviko nepiBAnUa péoa oto onoio UNApXel VOUKAEIKO
0€U, Nou anoteAel TO Yevelkd UNKO Tous. TO YEVEUKO UNKO
tous €ivar DNA h RNA, povokhwvo h dikhwvo avéloya pe 1o
€i60s tou 100. To npwreivikd nepiBAnua givan éva kawid1o noi-
Kilou oxnuatos (ehikoeidés - paBboeidés, nohuedpikd n ouv-
bduaopds ka1 twv 6U0) ka1 anoteAsital and NOME pop1a s
id1as npwteivns (unopovades). Mepikoi {wikof 10f éxouv éEw
ané to kawidio éva pepuBpavdn eakero, Nou anoteAeital and
UNIKS 1600 ToU KUTtdpou Eevioth 600 Kat tou 10U (Eikéva 3.1).
O110f, avéloya pe 1o €idos tou Eeviotn, tagivopouvial atous
10U0s twv Baktnpiwv nou ovopddovtar Baktnpiopdyor 1 ¢d-
Yo1, 0t0Us 10Us TwV {®dwV Ka1 0ToUs 10US TwV GUIMV.

KUkAos {wns twv Baktnplopdywv

Onws 601 01101, 01 PAYO! €XOUV éva eEWTEPTKS MPWIEIVIKS
KGAUPMA, TNV KEQAAA, TO onoio nepIBAMET TO Yevetkod UNKS
tous nou efval 6fkAwvo DNA (o€ op1opéves NePINTMOEIS HO-
vokhwvo DNA n RNA). O1 payor éxouv enions pia oupd, Ue
v onofa NPookoM@vtal oto KUttapo-Eevioth. H oupd éxel
NV 1KaVOTNTa va avayvwpidel To KatdMnAo Baktipio and tous

Eikdva 3.2 Kukhos {whs Baktnpiopayou.
a. Autikds KUkMos,
B. Auaiyovikds KUKMOS.



uUnodoXEls Mou €xel otnv EMQAveld s PePBpavns tou. ApXIkd,
ua npwteivn s oupds avudpd e tov unodoxéa. Mépos tns
oupds O1anepva To KUTAPIKO Tofxwpa tou Baktnpiou kail to
DNA tou @dyou ioxwpei péoa oto Baktpio. To DNA apxidel
va xpnolponolel ta UNKG tou Baktnpiou, onws ta éviupa, 1o
ATP ka1 614G0opa KUTAPIKG OUCTATKA, Y1a TV avanapaywyn
T0U. ApxIKd, ouvtiBevtan avtiypaga tou DNA tou ¢dyou Kai
npwrteives tou NePIBAAPIATOS TOU, Ta Onofa Ot GUVEXEID OUVE-
V@VOoVIal Kal oxnpatidouv noMouUs 100s.

Otav ta xnpikd pop1a Tou KUTtdpou nou xpnaoilgonotel o 10s
y1d TNV avanapaywyn tou TEAEIoouy, Tote éva and ta yovidia
Tou @dyou napdyel 1o évlupo Aucollpn, n onofa &100md 10
KuTtap1koé toixwua aphvovias ehelBepous diakdarous nepinou
véous @dyous. To avolyua twv Baktnpiwy and tous gpayous
ovopdletar Adon, ka1 0 KUKAOs (whs Tou Gayou AUTIKGS KU-
KkMos (E1k6va 3.20). It OUVEXENd, 01 VEOT pAyol ouvexi(ouv Tov
avanapaywyiko tous KUKAo npooBaiovtas kar Gha Baktnpiad.

Mepikés popés 0 PAyos HOAUVET ToV EEVIOTA Xwpis va Tov Ka-
taotpéel. To DNA tou pdyou evowativetal oto Baktnpiako
DNA ka1 étav 1o Bakthpio avanapdyetal, avuypdeestal yadi
T0U. Autds 0 KUKAOS (whs Tou (pAayou ovopdletal Auo1yovikos
KUKAos (Etkova 3.2B). Katw and opiouéves ouvBnkes, yia na-
padeyua e tnv enidpaon unepimdous akuvoBoAias, o Auaiyo-
ViKds KUKAOS Unopei va petatpanel oe Autiko.

Ioi twv {Owv

O110f twv (owv diakpivovtar oe SUo katnyopies, avaioya pe
10 €/60s ToU yeveukoU UNkoU tous, tous DNA 100s ka1 tous
RNA 100s. O1 101 twv {dwv ouxvé nepiBaMovtar ano éva pep-
Bpavddn @dakero, nou Bpioketan €€w and to kawid1o kal Tous
EMTPENET va pnouv oto {wiko KUTapo. O GpAKENOS AUTOS EXEl
ouaotaon kar doun pepBpdvns {wikoU KUTtdpou dnws N KUTa-
PIKN PepBpdvn tou Eeviatn, Kar €xel atnv eEWTePIKN ToU EMd-
VEIQ YAUKOMPWTEIVES 11KNS MPOEAEUONS.

O1 mo noAuniokor and tous RNA 10Us eivar o1 petpoioi nou
Bewpouvtar unelBuvor y1a Ty NpokAnon Kapkivou ota {ma kai
otov GvBpwno. O1 101 autof éxouv éva évlupo, tnv avtiotpopn
petaypapdon, nou pnopei va ouvBéoel DNA xpnoigonolivias
ws karoum to RNA tou 100. Otav 0 petpoids poAUvel 0 KUT-
AP0 Yivetan ouyxwveuon tou pepBpavidous Gakéhou Tou e
N pepBpavn tou kuttdpou (evdokUnwaon). Etor 1o kayidio pad
e To yovibiwua Tou 10U €10€pxeTal oto kUuttapo. To kayidio
anoikobopeital pe tn dpdon Kuttapikwy evlipwy Kal 1o RNA
T0U 10U Xpnolpelsl ws kahoum yia th oUvBeon p1as oupnin-
pwpatikns aiucidas DNA and v avtiotpoen petaypaddon.
Anpioupyeitan o1 éva uBpidio DNA-RNA. To RNA &iaondrar
ue €101k6 évlupo kar ye karoum to DNA napdyetan n Seltepn
ahuoida tou DNA. To 6ikhwvo autd DNA evowpativetal os

Ke@AAaio 3

KAno10 onpeio Tou yovid1patos Tou KUTtdpouU-EevIoTh Kal pe-
taypdeetal o mRNA, 1o onofo Asitoupyei ap’ evos Pev ws 11KO
MRNA ka1 OUVOETET TS T1KES MPWTEIVES KaT AP’ ETEPOU AMOTEAET
10 YEVETIKO UNIKO €vds véou 10U (Eikova 3.3).

v kawnyopia twv petpoiv avhkel kol o HIV, o 16s tou
AIDS. O 165 autds KataotpéPel 1 T-AepPokUTapa Tou avo-
gornointuikoU ouothuatos. Eneidn étor eGaobeviCel 1o avooo-
noiNukéd ouotnpa, audvetal n euaioBnoia Tou opyaviopou
o€ S18QoPES POAUVOEIS, KA1 O MOMES NEPINTMOEIS odnyel og
Kapkivoyéveon (Eikova 3.4).

Mepikoi 101, MOU TO yevetkd UNIKO Tous €ivar Sikhwvo DNA,
Onws 0 10S TOU €PNNTOS, avanapayovtal YEoA OTOV NUPHva Tou
Kuttdpou-Eeviath kat to DNA tous unopsf va evowpatwdei ato
yovidiwpa tou kuttdpou, énws cupBaivel pe 1o DNA wwv Ba-
KTNP10QAYWV OT0 AUCIYOVIKG KUKAO, Ka1 va napapeivel og Aav-
Bavouoa katdotaon. Katé kaipous, N uUOIKA A YUXIKA

Eikéva 3.3 KUkMos {wis petpoiou.
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Katandvnon Ttou Opyaviopou WMnopel va
NPOKOAEDET evepyonoinon Ttou avanapa-
ywylkoU KUKAOU Tou 10U HE anOTEAEoa
v gueavion PoAUvoewv pe Guodpeota

oupn
Ho

10 Ka

anoéd

TWPATA Y10 TOV 0PYavIoUO.

X€on avapeoa otn poAuvon and evav
1 0T0 CUPNTMPATA NoU NpoKaAouvial
QuTAV OTov opyaviopd eivar ouxvd

aoapns. O1 10f pnopei va kataotpépouv

a K

Untapa-Eeviotés, €neidh  mpokahouv

angheuBépwon USPOAUTKMV ev(Upwy and
10 AUCOOWHATA ToU Kuttdpou. Emions, ta
poAuopéva and tov 16 kUTapa pnopei va

napa

youv to€ives. To péyebos ts BAABNS

nou NPoKaAel évas 16s e€aptdtal v pépel
and v 1KavoetNTa TouU 10ToU Nou JOAUVE-
a1 and autév va avayevwnBef pe KuTtapikn

o1aip

eon. Na napadelyua, oto Koo Kpu-

oANOynua o1 10f poAUvouv ta emBnhiakd
kUttapa s avanveuoukns odou xwpis va
dnpioupyouv pévipn BAABN, eng1dh ta KUT-

tapa
yoyn

autd éxouv Tn duvatdtnta avanapa-
s. AvtiBeta, 0 16s tns NONOPUEATIOAS

npooBdMel Ta veupikd kUttapad, ta onofd
bev éxouv tnv 1kavotnta O1aipeons. Eno-

HEVW
elvan
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s, N BAABN nou npokaAei o 16s autds
povipn.
Eikova 3.4 0 16s tou AIDS (HIV: Human Immunodeficiency Virus).

Nepioodtepa €idn 10v:

DNA 10i

01 DNA 10i givar U0 e16wv:

0. autoi Nou €xouv ws YEVEUIKO UNKO éva udpio dikhwvou DNA, 6nws o1 adevoioi, 01 pnntoioi, o1 10i tns euloyids, 0 10s
s dapaliudas, kar B. autoi nou €xouv ws yevetikd UNIKO éva popio povokAwvou DNA. To povokAwvo DNA Aertoupyei
s kahoUm yia tn guvBeon ths cupnAnpwpatikins ahuaidas tou. Etal, to povokhwvo DNA petatpénetal oe dikAwvo. To
6ikhwvo DNA avuypdagetar ka1 petaypdpetal o€ mRNA, to onoio napdyel s NPWIEiVes Tou 10U.

RNA 10i

01 RNA 101 610kpivovral o€:

a. RNA 10Us nou éxouv ws yevetikd UNik6 dikAhwvo RNA. O1 6Uo aluaibes tou RNA xapaktnpioviat ws (+) ka1 (). H (-)
aluaida RNA Aertoupyei ws kaloumi yia n oUvOeon twv (+) aAugidwv, nou sivar to mRNA. Ztnv katnyopia autin aviikouv
01 peoioi nou npokahouv cuvhBws S1dppoia,

B. RNA 10Us, nou éxouv ws yevetiké uNiké povokAwvo RNA (+), to onoio eivar tautéxpova to mRNA tou 100, to RNA tou
10U 6tav €10€\0€1 ato KUTtapo, avuypdetal o€ pia (-) aluaida, nou Aeitoupyei ws kaAouni yia th cUvOEon NEPIOTOTEPWV
(+) aAuoidwv. Itous 10Us autouUs avikel o 10s ths noAopueAiudas,

Y. RNA 10Us, nou éxouv ws yevetiké UNkO povokAwvo RNA (-), to onoio Aertoupyei ws kalouni yia tn ouvBeon tou mRNA.
LInv Katnyopia auth avikouv o1 101 nou npokaloUv 1Aapd ka1 payoulddes, o 10s tns ypinns ka1 o 16s Embola.

6. RNA 10Us, nou ival yvwotoi ws perpoioi eneidn to povokhwvo RNA (+) gival kahouni yia to oxnpatiopd evos popiou
DNA.



Avanapaywyn twv RNA 10V pe
povokAwvo RNA

01101, pe tn BoNnBs1a TwV YAUKONPWIEIVGOV, MOU UNAPXOUV
oto (akeld tous ka1 avayvwpifovial and €161koUs unodo-
Xgis Twv Kuttdpwv-Eeviotwyv, npoodévovtal ¢’ autd kai yi-
VETA1 GUYX®VEUON Tou pepBpavaddous pakélou tous pe tn
pepBpdvn tou Kuttdpou (evbokuttwan). Etol, to kayidio pe
10 yovibiwpa tou 10U g10épxetal ato kuttapo. To kayidio
anoikodopeital ané tn 6pdon KuTtapIKWV ev{UPWV Kal To
RNA tou 100 (-) Aertoupyei ws kahoum yia th gUvOeon tns
oupnAnpwpatikins ahugidas RNA (+). To oupnAnpwpatiké
aut6 RNA Aertoupyei ws mRNA yia tnv napaywyn twv npw-
TEIVAOV Tou Kay1diou Tou 10U Ka1 TV YAUKOMPWIEIVGOV Tns
e€wtepikns pepBpdvns. Aertoupyei enions ka1 ws kahoum
y1a tn guvBeon tou RNA tou 100. O1 npwteives tou kayidi-
ou nepiBallouv to RNA, evd 01 yAuKonpwieives petagépo-
vtal péow tou evéonhaopatikoU diktou atn pepBpdvn tou
Kuttdpou. O1 101 e€épxovtal pe ekBAdotnon anod ta kuttapa,
apou nep1BAnBoUV pe tuhpa tns pepBpdavns tou Kuttdpou,
nou éxel T 1kés npwteives. Aiamaotwveral 6u ta {wikd KUt-
tapa dev kataotpépovial 6nws ta Baktrpia katd to Autikod
KUKAO TV paywv.

Ioi put®v Ka1 10€16n

O1 nep1oodtepor 101 twv eutv gival RNA 101 kar anoteholv
onpavuké npoBAnua oty avéntugn kai oty anddoon twv Qu-
tv. O1 101 petadibovian ota GuUTE and €viopa PEow MANYmY
otnv embeppida h and YOAUCHEVOUS GNOPOUS KAl HOOXEUUATA.

Kataotpopikés aoBéveies npokahouvial ota Gutd and noAu
HIKPG KUKANIKG pép1a yupvou povokhwvou RNA, phkous pepi-
K@V pévo exatoviddwy Baoswv nou ovopdlovtal 10€1dn. M-
oteVstal 6T 10 10€16n anoppuBuifouv tn Aitoupyia twv KUTd-
pwv. Ta 10€16n Sev €xouv yovidia, apa Oev Napayouv NPWIEives
Kan e€0pTMVTAl OAOKANPWTIKA yia T H101MVIch tous and ta év-
(upa tou Kuttdpou-Eevioth. Qaivetar 6u «avuypdeovia» and
v kuttapikn RNA noAupepdon.

Mia aoBéveia nou npokaheitar anod 10€10A KATEOTPEYE NeP1o-
00TEPOUS and 6¢ka ekatopPUpIa KOKKOOivikes ouis dINNMives
KaBms ka1 tnv napaywyn xpuoavBéuwv otnv Apepikn. Ta 10€1-
6n aneilouv enions KaAIEQyeIEs viopdtas Kat natdras.

Kepdiaio 3

Avanapaywyikos kUkAos RNA 100 pe pakeo.

01 10i gival to aitio dnpioupyias S ridpopwv
HOPP®V KapKivou

Y& QpKETES NePINTOEls T10oo o1 DNA 10i 6o kal o1 perpoioi
npokaloUv kapkivo ota {ta ka1 otov avBpwno. MNa napadely-
pa, o 16s tns nnatiudas B givar unguBuvos yia thv NPoOKAn-
on Kapkivou oto hnap o€ dtopa pe xpovies pohuvoeis. O 16s
Epstein-Barr, nou npokalei tn pohucpatikn povonuphvwon,
Bswpeital Unontos yia apketous KapKivous nou pgpavidovia
oe Sidpopa pépn tns APpikns, Onws 1o Aéppwpa tou Burkitt.

‘Evas ané tous petpoiols o HTLV-1 (Human T-lymphocytes

Virus-1), npokalei Aeuxaipia ota eviihika dtopa. ONo1 o1 oyko-
y6vo1 10i petaoxnpatiouv ta Kavovika KUTtapa o€ KapKIvikd
HEOW TS EVOWPATWONS TOUS GTO YOVISiwHa TwV KUTIApwV.
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Prions

Bpiokovta1l otov avtinoba twv 10€16cv, yiati €ival «poAu-
opaukd» owpatidia nou motelstal éu anoteAdolvial UOVO
and npwreives. Eival unelBuva yia éva oUvolo acBeveimy,
oe H1apopous opyaviopous, nou ovopdlovial onoyywoels
eykepalonddeies, dnws n acBéveia twv PEA@V ayeAddwv ota
Boogidn ka1 to ouvbpopo Creutzfeldt-Jacobs otov dvBpwno.
Motevetar 6T to prion étav pnaivel ota KUTIAPA TOU EYKE-
@dMou, Tpononoigl us npwteives tou eviotn. Autd Npokalei
v agbévela. Maotevetal 6T ta «prions» gival HETAANAYHEVES
HOP®ES H1as GUOIONOYIKAS NPwIeivns ToU opyaviopou nou
Bpioketan otov eyképalo kar GAa 6pyava, Kar tns onoias o
polos dev gival yvwaotoés. H petdMagn nou oupBaiver tuxaia
010 Yyovib1o nou tnv Kwd1konoiel, tpononoiei tnv napayope-
vn NpWIEivN pPE TETO10 TPOMNO, WOTE VA PNV KATACTPEPETAl OE
uynAés BepOKPATies Kal va pnv NENTETA1 and NPWIEOAUTIKA
évQupa. H tpononoinpévn npwteivn kataAlel tn petatponn
WV QUOIONOYIKWOV NPWIEivyY, aAdlovias th dopnh tous, o€
pn @uaoioloyikés. H au§npévn ouykévipwon pn @uoioloyi-
KOV npwrteivav npokalei BAGBn ota kUttapa tou eykePAlou.
‘Otav éva aoBevés {wo xpnaiponoinBei ws tpopn and dAlo
{0, 01 Un PUCIONOYIKES NMPWTETVES TOU ENAYOUV TNV TPOMO-
noinon twv QUOIOAOYIKWV MPWTEIVMV TOU opyaviouou anod
tov onoio katavaAwbnke. Eto1 o opyaviopods npooBAaietal

and v acBéveia.

MepiAnyn

01 101 anotehoUvtal ané DNA n RNA, nou nepiBalhetal and éva npwieiviko kayidio. Eivan evbokuttapikd napdaoita, avanapd-
yovtail péoa o€ KUttapa-EEVIOTES Ka1 Xpnalponololv ta éviupa twv Eeviotav, yid va avanapaxBouv. O1 Baktnpio@dyoi givai 10i
nou poAuvouv pévo Baktipia ka1 avanapdyovtal HEow tou AUTIKoU h Tou Aualyovikou kUkAou. O110i twv {wwv diakpivoviar
o€ DNA ka1 RNA 10Us, avdloya e to €i60s Tou yevetikoU UNIKoU tous, nou nepiBalAetal ané éva npwreiviko kayidio kai ewre-
PIKd ané éva pepBpavmdn pdkeho. Ztous 10Us nou npooBaAlouv ta {ma kai tov GvBpwno aviakouv o 10s ths noA1opueAiudas, o
10s Tns ypinns, 0 16s tns nnatitdas, o 16s tou AIDS, kaBws ka1 101 nou NpokaAouv Kapkivo. O1 NEPICAOTENOI 101 TWV PUIWV Eival
RNA 101 kan npooBdailouv ta Qutd péow Kupiws Twv eviopwv. Ta 10€16n gival pikpd yupva pépia RNA pe peydAn poAucpatikn
1Kavotnta.
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Epwtnosis

Xe pepikous 10Us to DNA eivar povékAwvo dniabn anote-
Aeitar ané pia pévo noAuvoukAeotidikn aAuaiba. lMoia andé
IS napakdtw npotdoeis, nou apopouv to DNA twv 10v au-
twv, gival owotn,;

a. H avaloyia Bdoswv petalu youavivns kai kutooivns npé-
nel va eivar 1:1.

B. Onwaobnnote undpxel ion avaloyia petaéu twv tecodpwy
Bdoswv,

y. Aev undpxel ouykekpipévn avaloyia petalu twv t€00d-
pwv Bdoswv.

Na artiodoynoete tnv andvinon oas.

Na avagépete ta yevikd Xapaktnpiotikd twv 1wv.
Moios ivar o kUukAos {wns twv Baktnpiopdywvy;

Evas aoBevnis ndoxel and pia dyvwotn acbéveia. Mpokeipé-
vou va evtoniotei to aitio, yiveralr anopdvwon npooBePAn-
Uévwy Kuttdpwv tou acBevouUs ta onoia kaAAigpyouviai.
Anod autd anopovawvetar DNA. Aiamotwvetal 6t undpxouv
buo biapopetikd €idn: to éva eival tou aocbevous kai to
dAAo €vos 10U. AvdAuon tns ouotaons twv dUo DNA ébwoe
ta napakdtw anoteAéouara:

ZwAnvas 1 (DNA 1):22,1% A, 27,9% C, 27,9% G, 22,1% T
ZwAnvas 2 (DNA 2): 31,3% A, 31,3% C, 18,7% G, 18,7% T
IMoios ané tous 6Uo owAnves nepiéxel to DNA tou 100 kai
nolos auté tou acBevn,; Aitiodoynate tnv andvinon oas.

Exei1 BpeBei 611 opiopévor 10f {wwv éxouv kdnoia bikd tous
év{uua. Auto oupPaiver eneibn:

a. o1 10i kataotpépovial ypnyopa and BAdBes ota kutra-
pa-Eeviotés

B. ta kuttapa-Eeviotés bev éxouv éviuua nou va kataluouv
s nopeies RNA — RNA , RNA — DNA

y. ta év{uua petappdlouv 11k6 mRNA ot npwteives

6. o1 101 xpnoiyonoioUv autd ta &v{uua yia va g1oépxoviai
otis pepBpAves twv (WIKWOV KUTTApwV.

Kepdiaio 3
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TexvoAoyia
tou avacuvbuacpévou DNA

KEPAAAI0

Kataokeun avacuvbuaopévou DNA






Ke@AAaio 4

4. Texvoloyia tou avacguvduacpévou DNA

Andé to 1953, nou o1 Watson ka1 Crick npétevav 1o Joviého
s tp1o0d1dotatns dopns tou DNA, péxpr ohuepa, n npdodos
s emothuns s Biohoyias htav cApatdons. H anopdévwon
ka1 xphon noAudp1Bpwy evlipwv €6woav OTOUS EPEUVNTES TN
duvatdtnta «avanapaywyns» twv S1ad1kaci®y s avuypaens,
avtioTpoPNS PETAYPaPns, PETaypapns Kar HETAQPacns in vitro.
E161kdteEpa N anopovwon twv NEPIOPICTIKMY EVOOVOUKAEATWY,
ev{Upwv nou kéBouv 1o DNA o€ Koppdua pe OUYKEKPIPEVN
aMniouxia Béoswy, KaBms ka1 €161KMV POPEWY MOU LETAPE-
pouv DNA and kUttapo o€ KUTapo, ENETPEYE Ty avdantuén tns
texvoloyias tou avacuvduaopévou DNA ka1 €dwoe atov dv-
Bpwno v 1Kavetnta Ox1 pdvo va epEUVE, aMG va eneuBaiver
Ka1 va Tpononoief 1o yeveukd UNKO Twv opyaviopav. H texvo-
Noyia auth Bpiokel epappoyn oty napaywyn o€1pds npoi-
oviwy kar  dnpioupyia eutv kal {bwv pe «BeAuwuéves»
16161ntES, BnNws Ba napouaciactel oe endpeva kepdAaia. Me v
avanwén s UPNANS Autns TEXVOAoyias, TO YEVETIKO UNIKO, TO
DNA, nou ntav 1600 dUOKOAO va PENETNOe], éyve «naixvidr»
ota avBpdmva xépia.

IAPEPA UNOPOUKE VA KATAOKEUA(OUKE OTO OOKINAOTKG Ow-
Mva éva «avacuvouaopévor» pépio DNA, dnAadh éva texvnto
po6p10 DNA, nou nepiéxel yovidia and dUo h kal NeEPIooOTEPOUS
opyaviopous. To DNA autdé pnopei va pnel o€ éva Bakthpio
N 0g €va EUKAPUWUKO KUTapo. Ta YeveEUKE tpononoinyeva
Bakthpia h eukapuwukda kUttapa sivar 1kavé va {ouv Kal va
avanapdyovtal PETagEPOVIAs Otous anoydvous Tous Ts Kai-
voupyies 1016TNTes.

O1 texvikés pe TS onoies o avBpwnos enepBaivel oto yeveukod
UNIKG anoteholv tn Feveuikn Mnxavikn. H leveukh Mnxavikn
Avoige 10 OPOPO Yia VEes, EEQIPEUIKG EVOI0PEDOUTES EPEUVN-
TKES Ka1 napaywyikés Suvatotntes, aANG Kal yid v enfteuén
bU0 BepeNwdDV otoXWV Tou avBpmnou:

a. tnv Katavénon twv guotnpiwv ts {whs kai ts eEENIENS
navw otn 'n kan,

B. tn BeAtiwon s uyeias kat tou tponou diaBiwons tou.
H BeAtiwon auth emtuyxdvetar Ye s eQpappoyEs s Meve-
ukns Mnxavikns tooo otnv Iatpikh 600 ka1 otn yewpyia
ka1 v Ktnvotpodia.

H texvoloyia tou avacuvduaopévou DNA nepthauBdver
OAES TS TEXVIKES MOU 0ONYOUV O€ LETAPOPA TOU YEVETIKOU
UNIKOU and tov éva opyaviopd otov dAho. Ta otddia s
Oabikaoias auths sivar (Eikova 4.1):

¢ H kataokeun tou avacuvduaopévou DNA. a 1o oko-
n6 autd to oNkd DNA and évav opyaviopd 6dtn ano-
povavetal, kéBetar evquuaukd pe e101kd évdupa, TS ne-
P10PIOTIKES EVOOVOUKAEATES, KOl EVAVETAT UE éva Qopéa
kAwvonoinons. O popéas kAwvonoinaons gival éva Yop10

DNA, n.x. nhaopidio h DNA @dywv, 1o onofo unopsi va
autodinhaoialetar avegdpinta péoa o€ €va KUTIapo-Eevi-
ot 6nws éva Bakthpio. To DNA nou dnpioupyeitar gival
avaouvOUAOUEVO.

e H petapopd tou avacuvduaopévou popiou DNA o€ éva
kUttapo-§eviotn. H eicaywyn tou DNA og Baktnpiakd
KUTtapo-Eevioth ovopddetal HETAOXNHATIGHOS.

e Hemloyh ka1 anopévwon twv KUTIapwv-§EVIOT@V. 110
014610 auTo Ta KUTLAPa-EEVIOTES Mou €xouv NPooAaBel to
avacuvbuaopévo DNA emAéyovtar and exefva nou dev
10 éxouv npoohdBel. KaBe Bakthpio nmou npoohauBaver
éva povo pépio avaouvobuaopévou DNA noManiaoidle-
a1 Kot napdyel Jia anoikia nou anotehel éva Baktnpia-
KO KA@vo. Efvan gavepod ou pe tv napandvw Sadikaoia
napdyovtal xINASES KADVO1, Nou 0 Kabévas nepiexel éva
avacuvduaopévo puépio DNA drapopetikd and tous unoé-
AO1MOUS KAVOUS.

e H emloyn evés BakinpiakoU KA®MVOU MOU NEPIEXET TO
emBupnté tpnpa DNA. Auth npaygatonoleitar pe
BonBeia e161k®V popiwv avixveutmy, énws Ba avaiubei
OtN OUVEXEID.

O 6pos kAwvos avapépetal oe ia oudéba navooio-
wnwv popiwv, kuttdpwv N opyaviopwy. O 6pos KAw-
voroinon avapéepstal otnv Kataokeun, Katd npotiynon
peydAou apiBuod, navopoidtunwy Hopiwv, KUTIdpwy A
opyaviouwy.

Mia yovibiwpaukn BiBAMoOnkn nepiéxel 6ho
10 yovidiwpa €ves opvaviopou

H avakdAuyn twv NePIopIoTKmY EVOOVOUKAENOWY €0€0€ 10
Bepénio yia T Onpioupyia twv yovidiwpaukaov BIBMoONKMY.
O1 nepiopiotikés evbovoukAedoes napdyovial and Bakthpia
Ka1 0 GUOIOAOYIKOS Tous pOAOS €ivar va ta Npootatelouv and
v gio0Boln «&€vou» DNA. O1 nepiopiotikés evOOVOUKAEAOES
avayvwpifouv €101kés aMnlouxies 4-8 voukieoubdiwv oto i-
kKhwvo DNA. Mia and us nepiopiotikés evOOVOUKAEATES Nou
xpnaolponoleital eupéws eival n EcoRI nou anopovBnke ano
10 Baktnp1o Escherichia coli (Eikéva 4.2). To évupo autd énote
ouvavid v aMniouxia: 5-GAATTC-3

3-CTTA A G-5' oto yovidiwpa,
koBe1 k&Be aluaida petall tou G kar tou A (ue kateuBuvon
5'—3') agnvovtas povokAwva akpa and aleuydpwtes Bd-
0€1S 010 KOpPEVa akpa. Ta Gkpa autd pnopouv va oxnuati-
oouv OeopoUs UOPOYOVOU pE TS OUPNANPWUATKES BAoels
aGMwv koppauwv DNA nou éxouv konef pe to 1610 év{upo.
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Eik6va 4.1 Ltadia napaywyns avacuvduacpévou popiou DNA ka1 khwvonoinoh tou.

H aMnlouxia GAATTC undpxel 61a0naptn ota yovididuata
Twv opyaviop®v. Etal 1o yovidiwpa evds avidiepou eukapuw-
TKOU opyaviopoU pnopef va konel o XINAOES KOPPATa Pe Ty
NEPIOPICTIKA aUTh €vOOVOUKAEGON. XTn OUVEXEID Ta Koupdua
autd evowpatdvovial o €161koUs gopefs. O1 mo xapaknpl-
oukof wnor eopéwv eival ta nAaopidia ka1 1o DNA @aywv.
Ta nAaopidia nou xpnaoigonoloUvial ws Popels kKhwvonoinons
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€XOUV TN OUYKEKPIUEVN aMnAouxia pia uovo @opd. Etor ta
nAaopidia koBovtar and tnv EcoRI og auth t Béon ka1 &nui-
oupyeitar €va ypaupiké pépio DNA pe povokhwva akpa. Ta
600 €id6n DNA, tou nAaopidiou kar Tou opyaviopou, avauiyvu-
ovial Kat, eneidn €Xouv CUMMANPWHATIKG AKEa, EVMVOVTAT HE-
1atU tous pe t uecoAdBnon evés evquuou, ths DNA deapdons.
Onws Bupdote n DNA Seopdon guaioloyikd eivar éva anéd ta



Eikéva 4.2 H nepropioukn evbovoukAedon EcoRI avayvwpilel tnv aAAnAou-
xia GAATTC otn 6ikAwvn aluaiba tou DNA ka1 tnv koBel.

évupa s avuypagns nou ouvdésl koppdua tou DNA. Etal
dnpioupyouvtal avacuvduacpévoa niacpidia (Eikéva 4.3).
Mepikd nAaopidia Eavayivovian KUKNKd, xwpis va npoohdBouv
DNA tou opyaviopou.

Bakthpia - Eeviotés Héxovial o€ Pikpo nooootd nhaopidia,
pEPIKE anod ta onoia eivar avacuvduaopévo. TuvhBws xpn-
olgonolouvial ws Eeviates, Baktnpia nou bev €xouv NAacyi-
610 ka1 enopévaws eivar euaioBnta oe avuBioukd (BA. oeA. 18).

Eik6va 4.3 Kataokeun avacuvéuacpévou popiou DNA.

1. To DNA evés opyaviopoU koBetal pe pia nepiopiotikn evéovoukhéaon
2. To nhaopi&io-popéas k6Betal pe to 610 éviupo

3. Ta 600 €i6n DNA cuvbéovtar petagu tous.

Ke@AAaio 4

Mava pner éva nhaopidio yéoa oto Baktp1o, Ta ToIXmuata tou
Baktnpiou yivovial napodikd dianepatd oe HOKPOPOPId, YETA
and KAtdMnAn katepyaoia (UEtaoxnuatouos).

H emloyn twv Baktnpiwv nou &éxtnkav avacuvouaopévo
naopido otnpiletar otnv 1kavétnta avantugns tous napouocia
avuBioukoU, eneidh 1o avacuvOuacuévo MAAopid1o nepiéxel
éva yovidio nou tous npoadidel avBekukdTNTa OT0 GUYKEKPI-
pévo avubiouko. Kabe Bakthpio nou npooéhaBe éva avaouv-
duaopévo nhaopidio noManiaoidletar kai &ivel évav KADVO.
H 61abikacia Onuioupyias kA@vwv Baktnpiwv ovopdletan
kAwvonoinon. To oUvoAo Twv BaktNEIaKMY KADVWY NEPIEXET
10 ouvoNkd DNA tou opyaviopoU 6étn kar anotehel pia yovi-
S1wpaukn BiBNoONAKn (Eikova 4.1). NMa va yivel emAoyn evos
KA@VOU nou éxel éva emBupntd yovidio xpnolponolovviar €161-
Kof avixveutés, pe pia Oradikacia nou Ba avaiuBei napakdtw.

H kAwvonoinon o nAacpidia eivar oxetkd anAn kar y1’ autd
ta nhaopidia anotedolv 10 ouvnBéateEpo popéa khwvornoin-
ONS Y10 OpyaviopoUs Je pikpd yovidiwpa. Evas GMos popéas
nou xpnolgonoleitar euputata yiot YNopel va eVOwUaTMOoEl

Eikéva 4.4 Kataokeun yoviSiwpatikis BiBAo6Akns.
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peyaAUtepa koppdua Evou DNA, eivar o Baktnpiopdyos A. H
otpatnyikh s kKAwvonoinons gival n 161a pe autv nou xpnaol-
ponoleital kar ota nAaopidia. (Eikéva 4.4).

KAwvonoinon tou mRNA:
Kataokeun cDNA BiBA100nkns

LTOUS QVATEPOUS EUKAPUWTIKOUS OpyaviopoUs MoANG yovidia
HETaYpAPOVIal O OPIOHEVOUS JOVO KUTIAPIKOUS TUnous, onws
yia napddeypa ta yovidia twv aAucidwy twv aloopalpIvav
nou ekppadlovtal pévo ota npoddpopa epubpokUTttapa Tou av-
Bpmnou. Av BéNoupE va KhwvonoINcoupe pévo ta yovidia nou

Eik6va 4.5 Kataokeun cDNA BiBNoBnkns.
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ekppalovtal og OUYKeKPIPEVa KUTtapa, TOTE KATaoKEUA(OUpE
us cDNA BiBhoBnkes. O1 cDNA BiBMoBnkes nepiéxouv avti-
ypaga twv MRNA dAwv twv yovidiwv nou ekppdlovial ota
KUTtapa autd Ka1 €EXOUV TO MAEOVEKTNUA ANOPOVWaons JOVO Twv
aMniouxiav twv yovidiwv nou petappdlovial os auvo&éa,
dnAadn twv €wviwy.

Ma va kataokeuaotei pia cDNA BiBAoOnkn, anopovaveta
10 ONIKG «p1po» MRNA and kuttapa nou ekppalouy 1o ou-
yKekp1yévo yovidio. To mRNA xpnoiponoleitar oav kaAoum
yia tn ouvBeon pias oupnAnpwpatkns aluoidas DNA (cDNA:
complementary DNA). H ouvBeon tou cDNA vyivetar and to
évQupo avtiotpogn petaypagdaon. Mapdyovial €tor uBp1O1Ka
popia cDNA-mRNA. To mRNA Siaondtan pe KatdAANAES xnyi-
Kés ouoies h anobiatdooetan pe Bépuavon kar ta cDNA xpn-
olpedouv oav kahoum yia tn oUvBeon p1as CUPNANPWHATIKAS
alucidas DNA. To anotéheopa eivar n dnpioupyia dikAwvwv
popicwv DNA. Ta 6fkhwva pépia DNA giodyovian og nhaoyibia
h Baktnplopdyous kai kKhwvorotouvtal pe tn diadikacia nou
avagépbnke nponyoupévws. Me auto tov tpdno divouv tn du-
vatdtnta oUvBeoNs TNs MPWTEIVNS evOs OUYKEKPTEVOU yovidiou
oto Kuttapo-Eevioth. (Eikéva 4.5).

H uBpibonoinon twv voukAgik®v o§éwv
XPNGOIHOMNOIEITAT Y10 TNV AVIXVEUON KADVWV
yovidiwpaukns n cDNA BiBA\oOnkns

H anopdvwon tou cuvohkoU DNA ané kuttapa evds npoka-
pPUWTKOU N EUKAPUWTIKOU 0pyaviopou ato SoKipactkd ow-
Mva efvar unoBeon poutivas. Av embdpdooupe oto DNA nou
anopovMONKE HE KATAMNAES XNUIKES ouaies A au€hooupe T
Beppokpacia tdte onalouv o1 deopoi udpoydvou Petatly twv
6U0 oupnAnpwpatKV aAucidwy kai o1 dUo aAucides anoxw-
piCovtanl n pia ané v dMn. H &iadikaocia auth Aéyetan ano-
61atagn. O1 6U0 PovOKAWVES CUPNANPWUATIKES aAUCIOES OF
KaTédMnAes ouvBnkes pnopouv va enavacuvoeBouv. Itnv 1616-
ta auth otnpidetar n dradikacia s uBpidonoinons nou eivan
n oUvdeon POVOKAWVWY CUUMANPWHATK®Y aAucidwv DNA h
oupnAnpwpauk®v DNA-RNA. H uBpidonoinon sival pia noAu
onpavukh 1616tnta tou DNA nou pas 6iver tn duvatdtnta av
éxoupe éva yvwotd popio DNA, va 1o Xxpno1pyonoinooupe ws
QVIXVEUTN Y10 TOV EVIOMIOHO TOU CUUNANPWHATIKOU Tou 6Tav 10
teheutaio Bpioketar padi pe xinddes GMa Koppdua.

Mia yovidiwpatikn BiBA10BAKN nepiéxer évav tepdotio ap1Bud
and kAwvonoinpéva Koppdua xpwpoowpikol DNA, ta onofa
éxouv napaxBei pe dpdon kanoias NePIOPIoUIKNS EVOOVOUKAE-
dons. Opiopéva anod ta kogpdua autd nepiExouv oAGKANpPa
yovibia, dMa nepiéxouv koppdua yovidiwv kar dAMa tunya-
1a DNA nou &ev kwdikonololv npwrteives. Etor npéner péoa



and 6Ad autd ta koppdua va evionicoupe autd nou BéNoupe
va PEAETNooupE. H texvikn nou xpnalponoleftar ouvhBws ne-
p1AapBdver tn xpAon 1xvnBetnpévwy avixveutv popicov DNA
n RNA nou nepiéxouv aMnAoUXies oUMNANPWHATIKES NPOS TO
khwvonoinpévo DNA. O1 avixveutes avaperyvioviarl pe 1o DNA
s BiBAoBNkns (to onoio éxer anodiataxBei) kar uBpidonor-
oUV p6vo 10 cUpPNAnpwpatikéd tous DNA.

H &1adikaoia s uBpidonoinons akoloubBeitanl kar yia v
anopdvwon evos ouykekpipévou yovidiou anod pia cDNA Bi-
BhoBhkn.

H aAucibwtn avtibpaon nohupepdons (PCR)
eMTPENEl TOV EMAEKUIKO MOANAnNAAcIacpo
alAnlouxiov DNA

H kataokeun B1BMoBnkwv pas diver tn duvatdtnta va anopo-
VOOUE T0 BAKTNP1aKO KADVO MOU MEPIEXET TO EMBUPNTO Yovi-

Eikéva 4.6 AAuc16wth avtibpaon noAupepdons (PCR).

kepdhaio 4

610. Ztn ouvéxela noAaniaoidlovial ta Baktpia Tou KAdvou
ka1 dnpioupyouvtal NoAG avtiypaga tou yovidiou nou nepié-
xel. H dnuioupyia noMav avuypdewv efval anapaftntn npo-
UnoBeon 1600 Y10 TN YENETN TOU OUYKEKPIEVOU yovidiou 600
KQ1 Y10 TNV Napaywyn s Npwieivns nou autd KwdIKonolei.

H péBodos arucidwtns avtidbpaons nolupepdons  (PCR:
Polymerase Chain Reaction) pas emtpénel va avuypayoupe
EMAEKTIKA, EKATOUPUPIA QOpPES, €101KES aMniouxies DNA and
éva oUvOeto pefypa popiwv DNA, xwpis th peooraBnon {wvta-
vouU kuttdpou (Etkéva 4.6). H texvikn auth nou dpxioe va epap-
poletan eupéws anod to 1985 éxel au€noer tnv euaiobnaoia twv
YEVEUKWV QVOAUOEWV KAl €XEl MOMES MPAKTKES €PAPUOVES.
MNa napéderypa xpnotgonoigitar otny Iatpikh yia tn Sidyvwon
aoBeveiv 6nws tou AIDS, otnv eykAnpatoloyia yia t S1aAeU-
kavon unoBéoewv kat otn pehétn DNA ané anohiBauata.
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Xpnoipes npwteives ané avacuvbuaopéva Baktnpia

H kataokeun tou cDNA &ivel tn duvatdtnta oUvBeons tns NPwTEivns €vOS GUYKEKPIUEVOU YovIOIou, Mou avAKE! OE EUKAPUWTIKO

opyaviopo, péoa os Baktnpia.

01 epeuvntés Walter Gilbert kan Lydia Villa-Komaroff katopBwoav va ouvBéoouv npoivaoulivn novukoU e v napakdtw &1adi-

kaofa: Apxikd xpnoiponoieital 1o €v(UPOo avtioTpo®n PETaypa®AEon yid va LETAPEPE] T YEVETKA MANPOQOpPia yia th olvBeon s

npwteivns, ané 1o mMRNA nou éxe1 anopovwBei anoé kuttapa novukou, o€ éva povékhwvo cDNA. To «kahoUm» mRNA otn cuvéxeia

kataotpépetar (ue v enidpaon Bdons) kai, pe t BonBeia tou evUuou DNA noAupepdon, ouvtiBetal évas cuINANPWUATIKOS KAD-

vos DNA, o onoios givar ouvéxela tou npmTou.
‘Eva tpito évlupo, n S1 voukAedon, 61aond tn
«POUPKETA» MOU EVMVET TOUS U0 GUUMANPW-
paukous kKAdvous dnuioupymvias éva Sikhw-
VO POpI10.

Y10 enopevo Brua to Sikhwvo «Eévo» DNA
evavetal pe éva nhaopidio ws eEns: Mia tpav-
opepAon emunkuvel ta 3" AKpa Tou NPocé-
TOVIAS 10 PIKPA aAANAOUXIa OUOIWY VOUKAE-
oubiwv (otnv nepintwon auth 4 voukieotidia
kutoaivns).Opofws emunkUvovial Ta KOppEva
3" dkpa tou DNA tou nAaopidiou, He Ty npo-
0oBnKN p1as aMNAOUXIS GUUNANPWHATIKWOV
voukheoubiwv (4 voukheotidia youavivns).
O1 ouPNANPWHATIKES BATEIS TWV HOVOKAWVWV
akpwv oxnpatiouv beopous udpoyévou Kai
ta SUo popia DNA evavovtal. Télos, éviuua
tou Baktnpiou cupnAnp@vouy ta Kevd evow-
patvovtas n\npws to «&évo» DNA péoa oto
DNA tou nhaopiiou, to onoio Je T og1pd Tou
XpNolPeUEl oav Gopéas eloaywyns tou DNA
autou péca og Bakthplo-Eeviotn.

To ouykekpipévo nAaouidlo mou Xpnaoipo-
nonBnke and tous Walter Gilbert ka1 Lydia
Villa-Komaroff npoodiopicetar ws pBR322 kan
nepiéxel SUo yovidia avBekukdtntas o€ avu-
Bioukd (tnv nevikiAivn Kal TV TEIPAKUKAIVN).
To mhaopidio k6BETan pe TV MEPIOPIOTUKN EV-
dovoukAedon Pst oe p1a aMnAouxia avayva-
pions nou Bpioketal otn péon tou yovidiou
nou Kwoikonolel v nevikihivaon (éviupo
nou 61aond v nevikiAivn). H evowpdtwon
tou «Egvou» DNA Kataotpépel v evCUUIKN
opdon s nevikivaons, evad n avBekukotnta
OTtNV TETPAKUKAIVN Napapéver Kal Xpnolomnol-
eftal yia va emieyoulv ta Bakthpia nou éxouv
OexBef 1o avaouvduaopévo NAaouidlo.
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Anownwpata DNA (DNA fingerprinting)

Mha enavactaukh pébodos nou ovoudaletar péBodos anotunw-
pétwv DNA otnpietar oto yeyovos 6t dev undpxouv dtopa, e
e€aipeon tous povoluywukous §18UPoUs, Mou va éxouv o 1610
akp1Bds DNA. H péBodos auth xpnailponoreital yia tn S10AeU-
Kavon eyKANUATwy Kai Ty avayvmpion tns Tautdtntas atopwy.
YUpewva pe auth to DNA evos atdpou, n.x. Tou unontou, ou-
ykpivetal pe 1o DNA nou anopovavetal anod Bioroyikd UNKO,
onws ekp1{wpEVes Tpixes, h knAida onéppatos, to onoio Bpedn-
KE OTO XWPO TOU €yKANPATOS. Ta anoTEAéoPATa tns oUykpions
tou DNA pas &ivouv t duvatétnta va cupngpdvoupie av ta 600
deiypata npoépxovtal and to 1610 Gropo h Oxi.

Matépas s peBodou autns sival o Akek TEPp1s, 0 onoios ava-
KGAUYE €vav Tpono eviomopoU op1opevwy NePIoX@y tou DNA,
nou napouaidlouv peyain mnoikiAopop®ia otov avBpdmvo
nAnBuop6. H npdtn epappoyn tns peBoddou €yive otn Meydn
Bpetavia. Yus 21 NoeuBpiou 1985, n 15xpovn Aivta Mav Bpé-
Bnke doropovnpuévn petd and Biaouod o€ éva epnuikd dpouo
oto Acioeotepodip. Zus 31 Iouhiou 1986 oe yertovikd xwp16
Bpébnke enfons Sologovnpévn petd anod Biaopd n 15xpovn

Kepdiaio 4

Ntov AoyouopB. H tomkn Actuvopia anogdoioe va unoBd-
Ae1 og avahuon DNA, ano Oeiyua aipatos, GAoUS Tous GpPEVeES
KOTOiKoUs TPICV Xwp1dv TS nepioxns, nAikias 13-30 xpovav.
Meviépior xINAades dropa népacav and TO TECT MPOKEIUEVOU
va ouykp1Bei to DNA tous pe to DNA tou Biaoth mou ano-
povaBnke anod ta ixvn onéppatos ota Bupatd tou. Zta téAn
YentepBpiou kal evad o1 avaAloels dev eixav akoUn TEAEIDOET,
0 27xpovos Kéav Mitopopk, Siépuye and t dslypatodnyia ai-
patos. To yeyovds autd €yive yvwatod kail n Aotuvopia unéBaie
o€ unoxpewtukh e€étaon tov K. Mitopopk ka1 €otelle Oeiyua
afpatos tou yia avéhuon DNA. Ta anotehéopata €de1€av 6u 1o
DNA tou unéntou Atav to 1610 pe 1o DNA nou anopovaBnke
ané ta Bupata. O dpdotns napanéueBbnke otn Sikaloolvn Kai
Tou emBARBNKe notvin kaBe1pEns eikoot etmv. Ta Adyia nou ine
0 &1kaoths Ntav 6T, xwpis ta anotedéopata ts avdiuons DNA,
0 Opdotns fows va KUKANOPOpoUoe akdun erelBepos. H pébo-
60s avéAuons anotunwpdtwy DNA xpnoigonolitan enions Kan
yia v €akpiBwon tautdtnTas NWPATWY OE NEPIMTMOEIS NOU
autd €ivar napapgopPwueva and ogiopous, NUPKAYIES, AgPO-
nopikd ductuxnpata K. Xphon s peBodou
auths yivetar enfons ous NePINTMOEIS GNOU
apgioBnteital n natpdtnta evos naidiol. Xnv
nepimwon auth DNA nou anopovavetal anod
10 afpa tou naidioy, ouykpivetar pe 1o DNA
ané to afpa tou unéd augioBhtnon natépa Ka
pe 1o DNA s puntépas. To yeyovos 0T 1o yeve-
uKkd anotunwia tou naidiol eival anotéheopa
ouvOuaopoU TOU YevETKOU anOTUNMUATOS TNS
JNTEPAS KA1 aUTO TOU NATEPQ, Has EMTPENET TNV
Tautonoinon tou Natepa.
Ttnv EA\@da n e€étaon tou DNA vyivetar ano to
1994 ka1 ws onpepa €xouv O1epeuvnBel Ndvw
ano6 650 nepintoels. MoAEs and autes ago-
pOoUV MONUKPOTES UNoBETEls Mou éxouv Ogl ta
QOTIa s dNPoo16TNTas dNws auth ths S1NANS
dohogovias tou emxeipnuatia T. NikoAaidn
ka1 tns @iAns tou X. KaAaBdkn, kaBms kar tnv
avayvapion s tautotntas wwv duo Bupdtwy
nou eixav Bpebei oe katdotaon anoouvBeons
otn Béon Kpovida Asovtapiou otn Boiwtia. Ta
6Uo mmpata, énws Sramotdinke, Atav tou
dpaném twv puAakv s Képkupas M. Ada-
pavtion kair tns @iAns tou A. BAaxootepyiou.
Ta otadia nou akoAouBei n péBodos anotunw-
pdatwv DNA eivar ta €€hs:
e Anopévwaon tou DNA and tov Unomto Kat
ané to B1oAoyiké UNKO.
e [loManAaciaopds MOAUMOPPIKWDV MEPTO-
XV tou popiou DNA pe tn péBodo PCR.
°  A10XwWPIOPOS PE NAEKTPOPOPNON TWV CU-
YKEKPIPEVWY nep1oxmv (BA. évBeto).
e AvdAuon anoteAeopdtwv.
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MepiAnyn

H texvoloyia tou avacuvbuacpévou DNA éxel ws ot6xo thv anopévwaon kai tov noAanAaciacpd 161kkdv aAAnAouximv
DNA petd ané evowpdtwon tous o€ poépia opeis. Ta avacuvduacpéva pépia nou npokuntouv gigdyoval o€ Baktnpia E.
coli ka1 noAanAaoiadovtai.

01 yovidiwpatkés BiBMoBnkes kataokeualovial petd and kOYipo tou ohikou DNA evos opyaviopoU UE MEPIOPICTIKES
€vOOVOUKAEAOES, EVOWHATWON TWV KOUHATIOV O POP1a PopEis 6nws NAacpidia n ¢dyous, Ka1 €10aywyh Tous, HETd and
petacxnpauiopd, oe Baktnpia E. coli. KaBe Baktnpio nepiéxel éva povo tunpa DNA ka1 diver yéveon oe évav kAwvo. H &1a61-
Kaoia ovopdletan kAwvonoinon. Kads yovibiwpatikn BiBA108AKn anoteleital and xiMades KAWVOUS Mou aviinpoowneuouv
6o 1o yovidiwpa tou opyaviopou. Eva cuykekpipévo tpnpa DNA i yovidio emAéyetan pe tn BonBeia DNA avixveutmv.

01 cDNA BiBN\io6nkes kataokeud{ovtal ané mRNA nou anopov@vetral and 61apoponoinpéva EUKAPUMTIKA KUttapd. ApXi-
Kd ané to mRNA napdyetal 6ikhwvo DNA, péow tou ev{Upou avtiotpodn pEtaypapaon, To onoio EVoOWHAT®VELal e uopia
QopEis Ka1 otn ouvéxeia eioaystal os Baktnpia. Ané s cDNA BiBMoBnkes pnopei va emleyei éva yovidio nou anoteleitan
pévo and uis nepIoxés nou Kwdikonoiouv apivo§éa. To yovidio, petd ané KANOIES TPONONOINGELS, UNOPEI va napdyel pia
npwteivn oe peydAn noodtnta. Me tnv aAucidbwtn avtidpaon nohupepdons (PCR) éva tunpa DNA noA\anAaocialetal péca
o€ okipaotiké cwAnva anoucia KUTIAPWV.

Ta&id1 oto xpdvo

1972 Anpioupyeital to npwto avacuvéuacpévo popio DNA o epyaotnpiakés auvOnkes (in vitro).

1974 Emrtuyxdvetal n KAwvonoinon EUKapumTIK®V yovidiwv oe Baktnpiaka nhacpidia.

1977 Emtuyxdvetal n avantugn texvik@v npoodiopiopol tns aAAnlouxias Bacewv tou DNA.

1981 Emtuyxdvetal n napaywyn 61ayoviSiakmv NoviK®V Kal HUywv.

1982 Mapdaystar avBpwmivn 1Ivooulivn e xphon TexviKV ths Fevetikhs Mnxavikns ka1 naipvel adeia xpnons yia S1aBntikous.
«Ang\eubepveralm oto Pualko nepIBANNOV TO NPWTO YEVETIKG TPONONOINUEVO PUTO, O KANVOS.

1987 AvantUooetal n pé@odos tns aluoidbwtns avribpaons noAupepdons (PCR: Polymerase Chain Reaction) nou xpnoiponoi-
gital otov noANanAaciaopd cuykekpipévwv alnlouxicdv DNA.

Epyacies - Apactnpidtntes
Kdvete évav katdhoyo twv (paivopEVWV Kal TEXVIK®V Nou

oulntoUvtal oto KePahaio autd kal eaptwvia ané th ou-
pnAnpwpatikétnta twv Bdoswy.
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Epwtnosis

Nati o1 nePIoPIOTIKES EVOOVOUKAEGOES Kal Ol (POPENs
kAwvoroinons eivai anapaitnta epyaleia yia tn levetikn
Mnxavikn;

T1 givai pia yoviiwpatikn BiBA1o6Akn:

a. évas kKAwvos Baktnpiwv nou nepiéxel éva tunpua DNA
£VOS opyavioou

B. pia ouAdoyn BiBAiwv yia kAwvous

y. éva ouvodo ané kAwvous Baktnpiwv nou o kabévas
éxe1 éva nAaopibio pe diapopetiko tunua DNA evos op-
yaviouou

6. éva oUvolo and nepIopioTIKES vEOVOUKAEGTES Moy
Xpnoiyornoiouviai yia va napdyouv 81apopetikous KAW-
vous

€. Tinote and ta napandvw.

loia €ivai n owotn andvinon;

Oa pnopoucde va avantuxBei n texvoloyia tou avacuv-
buaauévou DNA av o yevetikds kwbikas bev Atav kabo-
AIKOs;

Artiooyeiote tnv andvtnon oas.

Eényeiote pe oxhuata to nws napdyetal 1o cDNA kai to
nws xpnoigonoleital oty texvoloyia tou avacuvéua-
ouévou DNA.

ZupnAnpwote pe tis KatdAAnAes Aé€eis ta kevd oto Keiue-
vo:

TO DNA KOBETQT UE ..t et
0€ Kopudtia pe yvword dkpa. Ta kopudtia ouvdéovtai
JE EVA et et rnou éxel ou-
pnAnpwpartikd dkpa, pe tn Bonbeia evos ev{uuou nou
AEYETQT oot ettt

To cDNA punopei va Kataokeuaotel anod 1o .......................
pe tn BonBeia ev{UUOU MOU OVOUGLETAI .......coevrveevnnnnen.
......................... kai va ouvSeBsi e éva ..
. To avaouvbuaouévo pdépio giodyetai

Moia kuttapa Ba xpnoiponoloUoate yia va kKataokeudoe-
te pia cDNA BiBA106Akn, dv Ba BéAate va ouvOéoete e
tn pébobo autn:

a. Ivooulivn

B. Aipoogpaipivn

y. Avtiowpata

6. Muoaivn.

10.

11.

12.

Kepdiaio 4

Ia noio Adéyo, katd v evowudtwon DNA eukapuwti-
KoU opyaviouou o€ nAaopibio, xpnoiyonoicitar n idia
neP10PIaTIK EVOOVOUKAEGON y1a va KOWel to nAaoidio
ka1 to DNA tou opyaviouou;

Moios €ival o poAos twv Napakdiw otis TexvikEs leveti-
kns Mnxavikns;

a. lNepiopiotikés evOOVOUKAEGOES

B. M\aouibia

y. Bakthpia.

O1 nepi10pIoTiKES EvOOVOUKAEAQDES:

a. napdyoviai QUOIOAOYIKA and EUKAPUWTIKA KUTIApa
B. k6Bouv povékAwva pépia DNA

y. k6Bouv to DNA oe noAu e€eibikeupéves Boeils

6. e10dyovrai ota Bakthpia and tous BaktnpioPayous.
Moia and tis npotdoels autés ival owotn);

Moia and tis napakdiw nPOTdoels Mou apopouv tnv
DNA b6eoudon givai A\avBaopévn;

a. eivai év{upuo

B. gival puaioloyiké ouotatiko twv KUTIdpwv

y. HMOPET va evavel koppdtia oto avacuvbuaouévo DNA
6. naipver pépos atnv avtypapn tou DNA

€. evavel noAunentibia.

T1 eival ) og 1 xpnoiyonoigital n aluoidwtn aviibpaon
noAupepdons (PCR);

a. Eivar uébobos eupeans tns akoloubias Bdoswv tou
DNA.

B. Xpnoiponoigitar yia va avixveuegl éva €161k6 tunua
DNA.

y. Xpnoiuyonoigital yia va napdyer peydAes noootntes
£VOs €161koU tuApatos DNA.

6. Xpnaoiuonoigitai yia tn xaptoypdgnon yovidiwv.

Xe neipapa levetikns MnxavikAs xpnoiyonoigital nAa-
ouidio to onoio éxer buo yovibia avOektikdintas o€
avtiotoixa avtifiotikd: to éva yovibio npoobiber avOe-
KTIkOTNTa o€ aunikiAivn Kai to dAAO O€ OTPEMTOUUKIVN.
Xto nAaopibio autd siodyetar tunpa DNA péoa oto yo-
vibio avBektikotntas tns aumikiAivns. Ltn OUuvexela L€ To
avaouvbuaouévo niaouibio petaoxnuatifoviai KUttapa
Escherichia coli nou éev eivar avBektikd oe kavéva ano
ta 6Uo avufiotikd. Avaluote tov Tpono e tov ornoio
unopouv va emAeyouv ta Baktipia nou nepiEXouv to
avaouvéuaopévo nAaauibio.
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MevbeNikn KAnpovopikétnta

KEPAAaio

Toixoypagia pe xapaktnpiotikd aldywv (4.000 n.X.)






5. Mevdehikn kAnpovopikotnta

To evd1agépov y1a TV KANpovouIkeTnta eival noAU nahio,
oxebov 600 Ka1 n Unap&n tou avBpmvou eidous. Ynapxouv
NOMES paptupies oxetikd pe Tov npoBAnpatiou6 nou dnpioup-
ynBnke otous avBpdnous yia Bépata KANpovopikétntas, ol
onofes xpovoAoyouvtar Toudxiotov npiv ané 6.000 xpévia. H
PN OUWS EMOTNHOVIKA PEAETN TNS KANPOVOUTKATNTAS €yIve
10 190 a1dva and tov Auotpiakd povaxd Gregor Mendel, nou
bikaiws Bewpeitar o natépas s Meveukns.

O Mendel &1¢Ae€e y1a ta nelpduatd tou éva QuTd, TO LOOXO-
unicero (Pisum sativum), 1o onoio KaANigpyoUoe otov KMo Tou
povaotnpiou énou {ouoe, oto Brno, néAn s onuepivhs Toe-
xfas. H emtuxia twv neipapdtwv tou Mendel othpixtinke ota
napakatw:

e Mehlénoe pia h GUo Eexwpiotés 1618TNTES ToU PUTOU KABe
@opd Ka1 éx1 10 OUVONO TV 1610TATWY NOU TO XAPaKTNPi-
Ce1. Mde€e, yia napddeypa, To xpMpa v avBéwv N 1o
Uyos tou GuToU ka1 éx1 OAa 10 yvwpiopatd tou.

e Xpnowonofnoe yia ta neipduatd tou apyn (kabapd)
OTENEXN Y10 TN OUYKEKPIUEVN 1010TNTA NMOU PEAETOUCE,
dnhadn ateréxn ta onofa petd v autoyovigonoinon Ba
napouaiadav yia MoAAEs yeviés v 161a 1616tnta (n.x. YynAd
outd, 10des avBos).

e AvéNUOCE T0 ANOTENEOPATA TOU Otatiotikd, GnAadn petpou-
0€ TOUS anoyévous Twv atopwy ta onofa ixav yia ouyke-
KP1évn 1010TNTa Ka1 Ot CUVEXEID UMOAOYICE TS oUXVOTN-
TES EPPAVIONS TOUS.

AMo onpavukd otoixeio nou tov BonBnoe oty €peuvd tou
Atav 6T enéAeCe pe PeYAAN NPOCOXN TO GUTO NOU XPNOIHONOi-
noe. To pooxouniCeho éxel MOMA mAsovekthpata. Avantiooe-
01 NOAU €UKOAa Kat epaviCel peydAn noikIAdTNta o€ NoAoUs
XAPAKTAPES TOU Onws ato UYos, dnou egeavidovial YnAd kai
KOVTa QUTd, 010 XpWUa Tou GvBous, 6rou undpxouyv 1dn Kai
AEUKA GvOn, OTO XPMUA KA1 OTO OXNHA TOU OnéPUAtos Kabws
ka1 o€ dMes 1010tntes (Eikova 5.1). Eival anapaitnto o opyavi-
Opds 0 0Moios XPNOIPONOIETAT Y10 TN UEAETN TWV PNXAVIOUMV
NS KANPOVOUIKOTNTAS va eupavilel noikIAdTtnta oe KAMNolous
XAPAKTAPES. Agv UNOPOUE, y1d Napadelyua, va YENETNOOUE
NV KANPOVORTKATNTA TOU XPWUATOS TWV JOMIDY O évav NAn-
Buopod otov onoio dAa ta dropa éxouv EavBa Yarid.

To pooxouniCero enfons napéxel T SUVATOTNTA TEXVNTAS YO-
vipgonoinons, népa and v autoyovigonoinon, n onofa oup-
Baiver puotohoyikd. L' authy, n yUpn and tous OTHOVES evds
avBous nétel atov Unepo tou 610U dvBous, v otny Texvnthn
yovigornoinon n yUpn and tous othpoves evéds dvBous unopel
va petapepBei pe €101k epyaieio otov Unepo tou emBupntol

Eikéva 5.1 O1 xapakthpes nou perétnoe o Mendel oto quté Pisum Sativum
(nooxopnileo).

KEQAAaio 5
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a. Avatopia avBous

B. Texvnti yoviponoinon

Eikéva 5.2 a. Avatopia tou dvBous tou poaxopnifehou
B. Texvnth yoviponoinon oto pooxopnilero.
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avBous (Eikéva 5.2). Emniéov, 10 pooxouniCero ivel peydho
ap1Bué anoydvwy Kar napéxel tn SuvatdNTa OTATCTUKAS €ne-
Eepyaoias Twv anoteAecHATwy.

Apxiké o Mendel 6nuioUpynaoe apiyn oTeEAéXN yia T OUYKEKPI-
pévn 1010TNTa NoU PEAETOUOE. AQOU ANEKTNOE TETOI OTEAEXN,
OTN OUVEXEID €Kave TexvnTh yoviponofnon petaéu 6o apyov
QUTAY, nou iépepav ws npos tnv 161dtnta auth. Ta utd autd
anotehovoayv v natpikn yevid (P). O1 andyovoi tous htav n
npan Buyatpikh yewid, nou ftav dtopa uBPIGIKG (yewid F),
Sdnhadn ntav andyovor ap1ywy yovéwv nou eixav S1apopetikh
ékppaon tou 810U xapaktnpa, énws YnAo kar kovid eutd. Ta
dTopa autd ta Aenve va autoyovigonoinBouv kai éNalpve Tous
anoyovous Tous, nou anoteholoav T deltepn Buyatpikn yevid
(yewid ). Ané ta anotehéopata wwv ne1papdtwy u o Mendel
S10TUNwoE ToUs vOPoUs s KANPOVOpIKATNTaS: 10 VOpo tou
S1axwpiopol twv aAAnAépopPwv yovidiwv kal 1o vopo tns
ave§aptnins petaBiBaons twv yovidiwv.

O np®tos vopos NEPIypagel tov tpéno
kKAnpovopnons gvos yovibiou - Nopos
S1axwp1op0U TwV aAANAOHOPPWV YoVISiwV

Otav o Mendel &1actatpwaoe apiyh Kovid utd pe apyh ynhd
Qutd, danicwwoe 6u 6Aa ta gutd s F, ftav gnia. Otav ta
outa s F,, dactaup@Bnkav petagl tous, npogkuyav eutd
WnAG ka1 Kovtd o€ ouykekpipévn kai id1a navia avaoyia. Enei-
&N 0 kKAnpovop1koés napdyovras nou kabopidel to xapnid Uyos
tavagppavicetan otnv F, yevid, oupnépave ou b Ba npénel va
éxel «xabel» and v F (Eikéva 5.3).

Ané autd ta anoteAéopata o Mendel npdteive du kdBe KANn-
POVOHIKOS XapaKTPads, Orws To UYos, eréyxetal and 6Uo na-
pAYoVIES, MOU UNApxouv o€ k&Be dtopo. Xhpepa yvwpiloupe
6u o1 «kkAnpovopikoi napdyovtes» tou Mendel givan ta yovibia.
O1 S1a@opetikés YopPés Tou id10U xapakthpa eréyxovtal and
aA\nAépop@a yovidia, Snhadn yovidia nou Bpiokovtar oty
1610 Béon ota opdAoya XpWHOOWHATA Kal eAéyxouv Tty 161a
1616TNTa, 6NWs XapNAd h YnAd UYos eutou.

‘Eva dropo pe i61a aMnAGpop@a yovidia yia p1a ouyKekpIpévn
1616tta eivar opdduyo yia v 1516TNTa auTh, Vi €va ATopo
e 6Uo d1apopetikd aAnAdpopPpa yovidia eival etepdluyo. O
Mendel napathpnoe éu og Pepikd €1epOluya GTopad O €va -
AnAOHOP®O PNopel va KaAUNTer Ty €KPpacn tou AMou. Autd
nou KAAUMTE! OVOpGdETtar eMKPATES Ka1 autd NMouU KAAUMTETaT
unoAeindpevo. Katd t diaotalpwon YnAdv e Kovtd utd
T0 AMNAGLOPQO Y10 TO YNAS gfvarl EMKPATES OTO AMNAOLOPPO
Y10 T0 KOVTO. ZUuvhBws to emKkpatés oupBoNiletar pe kepahaio
ypdupa Kal to unoAeinodpevo pe pikpo. Katd kavéva yia 1o
OUPBONIOUOG XPNOTUONOIETAT TO MPMTO YPAULA TOU EMKPATOUS



Eikéva 5.3 Alactatpwon povoiBpi6iopoy. O Mendel S1actalpwoe ynha kai
Kovtd @utd a. Ztnv F, 6Aa ta gutd fitav ynha B. A1aotalpwon twv QuIGV
ws F, petau tous, é6waoe ynhoUs ka1 kovtoUs anoyovous e avaloyia 3:1.

xapakthpa. Eva dropo nou éxer duo ib1a emkpath aAnAdpop-
@a givar opdluyo yia to emKkpatés yovidio kar oupBohiletar e
bUo kepahaia ypappata, 6nws YW yia ta gnhd eutd. Eva dto-
o nou éxel 6Uo 1610 unoAeindpeva aAnAGpop@a eival opdlu-
YO Y10 TO UNOAEINOEVO Yovidio kar cupBoAiletar pe 6Uo pikpd
ypduuata, 6nws Yy y1a ta Kovtd eutd. Mia aMn nepintwon
€ivan 1o GTopo va €xel €va EMKPATES KA1 €va UMOAEINOPEVO OA-
AnA6pop@o, dnAadn va eivar etepdluyo, onws Yy, nou avu-

KepAAaio 5

OtoIXel ota YnAG QUG s F, yevids. H eppavion evos atopou
bev anokaAuntel naviote ta aANAGUop®d tou. Ta WU kar Wy
QUTd gival YnAd, aMd to np®to sival opdluyo Kai 1o deUtepo
€tepdluyo. O yovltunos avagEPETal 0to GUVOAO TwV AMNAG-
HOPQWY Yovidiwy evds 0pyaviopou, evi O GaIvotunos apopd
10 OUVONO TWV XPAKTNPWY 01 0Moiol anoteAolv TV €KPPaAcn
TOU yovOTunou evods opyaviopou, 6nws eivar n eEwtepikn eued-
vion kai n Bioxnpikn cuotaon.

O 1ponos We Tov 0Moio KANPOVOPOUVTAl 01 XAPAKTINPES TOUS
onofous perétnos o Mendel €ival anotéAeopa twv yeyovotwv
nou oupBaivouv otn peiwon. Katd tv napaywyn twy yapetov
S1axwpidovtal ta HUO OUONOYA XPWHOOMUATA KA1 GUVENMS KAl
ta 6Uo aMnAdUop®a yovidia (Eikéva 5.4). Le éva QUTO yovo-
wnou Wy, yia napddelypa, oxnpatiCovial 6Uo €10MV YapETES,
W kar g, og fon avadoyia. O andyovor npokUntouv and tov
wxaio ouvduaopd twv yauetwv. H katavopn twv aAnAdpop-
QWV OTOUS YOUETES KAl O TUXAios OUVOUAOUOS TOUS AMOTENE]
Tov Np®to vopo tou Mendel h vopo tou Siaxwpiopol twv
AaAANAGHOPPWV YoVISiwy.

Nopo1 tou Mendel ka1 peiwon

O Mendel &iactaupwoe kovtd (Yy) pe ynAd (WW), eutd. Ta
@uta s F, eixav 6ha tov 1810 pavétuno, ynAd, e yovotuno
Wy (etepdluya). Byaiver Aoinodv 1o oupnépaopa éu éAa ta aro-
Ha s F, yevids givar pavotunikd opoia.

MoAAoi and tous KANpOVOHIKOUS
Xapaktnpes eAéyxovtail and
nepiocotepa ano éva {evyn yovidinv

O Mendel pelétnoe yevetikous xapaktnpes nou kabopilo-
vtal ano éva {euydpt aAAnAGpop@wv yovidiwv. MoAoi dpws
XAPAKTNPES TOU avOp®mnou, 6nws to UYos Kail To XPWHA ToU
6épuatos eppavifouv pa ouvexn diakupavon avapeoa ota
61a@opa dropa evés nAnBucpou. KaBévas ané autous tous
xapaktnpes kaBopiletar and Aiya éws noANd S1apopetikd
yovibia. M’ autés TS NEPINTWOEIS XPNOIUONOIEITal 0 OPOS
noAuyovidiakin kAnpovopikdtntd. AQopd Aoinov nePINtw-
o€1s onou ave§aptnta {euyn yovidiwv éxouv napoépola Kai
npooBeuikd anoteAéopata navw otov i610 KAnpovopiko
xapaktnpad. Ze NOANES NEPINTMAOEIS OTn Snpioupyia Tou Pai-
votunou embdpd ka1 to nepiBallov. H ouvexns ékBeon atov
nA1o petaBallel to xpwpa tou &éppatos Kar n eANNinns &1a-
TPOPN pnopei va emdpdcel apvnuikd oto UYos.
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Eikéva 5.4 O vopos tou S1axwpiopol twv aAnAépopPwv yovibiwv. Katd tn
peiwon Siaxwpilovtal ta opdAoya xpwpoowyata kai ta yovidia nou Bpioko-
vtal ¢’ autd kar oxnpatifovtai o1 yapétes. Itn yoviponoinan yiveta eAeUOe-
pos ouvbuacpds twv aAAnAopdpPwV yovidiwv.

It ouvéxela Hraotalpwaoe ta QUId s F peta&u tous. Ano
n dlactavpwon npokuntouv dropa YW, Wy ka1 yy. Eva dro-
po WW npokuntel, étav €vas yOPENS NOU MEPIEXET TO AAANAO-
pyoppo W yovigonoihoer €va yaopétn nou nepiéxel enfons to
aMnAdpop@o W. Eva yy putd npokUntel, Otav €vas Y yapémns
yovipononoel vav g yapem, kai éva Wy dropo npokunter and
ouvbuaopd evos W e évav g yauémn. Engidn o1 6Uo and tous
téooepis duvatous ouvOUaopoUs YOUETDVY Napdyouy éva epo-
Cuyo dropo, v o1 undroinol ouvduacpof divouv éva opdluyo
EMKPATES KA1 €va OPOTUYO UMOAEIMOUEVO, N YOVOTUMIKA ava-
Noyia ano pia dractavpwon povouBpi1diopoU dUo atdPwY NS
F,eivan 1WW 2 2Wy : 1yy. H avtiotoixn @avotunikn avaloyia
gfvar 3 ynAd npos 1 kovtd euto, 6nAadh 3:1. Autés o1 avaro-
yies unohoyidovian eUkoha pe tn dnpioupyia Tou TETPaywvou
tou Punnett (Eikéva 5.5). O1 Siaotaupmoels autou tou tinou,
OMoU PEAETATaT 0 TPOMNOS KANPOovOUNOoNS evOs Xapaktpa, ovo-
palovian Sractaupwoeis povoiBpidiopou.

O Mendel, npokeipévou va e€akpiBioel av éva Ynhd euUTO
gixe yovowuno WW (opdluyo) n Wy (etep6luyo), npayuatonoi-
noe emniéov Siactaupioels. Alaotalpwaos YnAd utd Gyvw-
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ApOoEVIKOi YOpETEG
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Eikéva 5.5 Tetpaywvo tou Punnett. Anotelei Sidypappa twv yapetov kai tou
TPONoU cuvbuaapoU Tous ot pia Siactaupwon. L& kGBe TPAPa TOU TETPay®-
vou Bpiokovtal 01 yovotunol twv atépmyV Nou NPoKUNTouv. To CUYKEKPIPEVO
tetpdywvo tou Punnet avagépetal o€ pia Siactadpwon povoiiBpidiopou pe-
tagu 600 Ynhwv GuTGV pe yovotuno Wy.

W W
Y > q"tp ‘Ptp
” N Wy Yy
b 4 y
p Yy Yy
y WYy yy

Eikdva 5.6 Alaotaupmogls ENéyxou yia Tov Npoad1opiopd dyvwatou yovotu-
nou. H S1actaupwon yivetal pe Gropo opéduyo yia to unoAeindpevo aAAnAo-
pop®po yovidio.



OTOU YOVOTUNoU e Kovtd (Yy) eutd. Otav éva ynid Guto, nou
draotaupwvotav e éva kovid (Py) eutd, €61ve Pnhous Kai Ko-
vIoUs anoyévous, tote o Mendel h&epe éu 10 Quto htav Yy
(etepoluy0), evid av €dve Povo YnAd eutd, htav YW (opdluyo).
H &1aotatpwon evos atdpou dyvwotou yovotunou pe éva ato-
0 OpGUYO Y10 TO UMOAEINOUEVO AMNAGHOPMO Yovidio ovoud-
Cetan Sraotavpwon ehéyxou (Eikova 5.6). To oouyo UnoAel-
NOYEVO ATOHO €xe1 NAVIOTE éva pdvo yovotuno nou kabopilel
ka1 To Gpavotuno, GnAadn éva kovid Qutd eival NAVIOTE Yy.

O beutepos vopos tou Mendel neprypdger
Tov Tpoéno kAnpovounons 600 yovidiwv -
Nopos tns avefdptnins petaBiBaons twv
yovidinv

e a Seltepn og1pd nelpapdtwv o Mendel pehétnoe tv KAn-
pOVOUIKATNTA GUO S1aQOPEUKMY Xapaktnpwy. O1 XapaKTPEs

KEQAAaio 5

nou enéhe€e NTav T0 OXAPA KOl TO XPWHA TOU OnéPUatos. To
OXNPa Tou onéppatos pnopef va eivan Agio N puudwpévo (Ka-
BopiCetar and ta aMnAdPop®a AN Kal 1o XpMua givar Kitpi-
vo h npdovo (kaBopiletar and ta aAniduopea K, k). Otav o
Mendel &1aotaupwoe apiyh Qutd pe Asia Kat Kitpiva onépuata
UE QUTA nou eixav putidbwpéva kar npdaoiva onépuata, 6ol o1
anoéyovor gixav Aeia kai kitpiva onéppata. EByale ouvenms 1o
oupnépacpa éu 1o aMnAGpop@o Nou kabopilel 1o Aefo oxnpa
onépuatos eival eMkpatés évavu Tou puudwWEVOU, Kal, avti-
oto1xa, auté nou kabopilel 1o Kitpvo Xpwua eivar EMKPATES
TOU NPAoIvou.

Itn ouvéxela, ractalpwoe ta Guta s F, (yovotunos AAKk)
peta&u tous. O Mendel napathpnos t€ooep1s TUNous onepud-
twv oty F, yevid: Aefa kan kitpiva, Aeia kan npdova, putudw-
péva kar kitpiva, kabBms kar puudwpéva kal Npdoiva oe ava-
Moyia 9:3:3:1. Baoi(bpevos o€ autd ta anoteréopata o Mendel
npoteve 10 eutepo vopo tns ave§dptntns petabiBaons twv
yovibiwv, nou avagépel du 1o yovidio nou eAéyxel éva Xxapa-

Eikdva 5.7 AveEdptntn petaBiBaon twv yovidiwv nou Bpiokovtal og 51apopeTIKG XpwHOOMYATA NPOKUNTE! and tnv tuxaia Sidta§n twv JEuydv XPWHOOWHATWY
Katd tn petdpaon tns peiwons 1. Eva dropo pe yovotuno ANKK, yia napadeiypa, pnopei va Snpioupynaer téooepis tnous yapetwy, tous AK, Ak Ak, kai AK. O ouv-
Suaopuods twv aAnlopdppwv e§aptdtal and noia xpwpoowyata Bpiokovtal otov i610 yapétn nou gival tuxaio yeyovos.
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kthpa &ev ennpedlel tn petaBiBaon tou yovidiou nou eréyxel
évav MO xapaktpa. ZAPEPa eival yvwotd Ot autd 10xUEl
uévo yia yovidia nou Bpiokovtar os d1apopetikd (eUyn odNo-
ywv xpwdoowpdtwy. O aveEdptntos d1axwpiopds twv yovidi-
wv yivetal, eneidn ta xpwuoowpata kabe yovéa ouvdualovial
e Tuxafo Tpono Katd tn dnuioupyia twv yapetwv (Eikéva 5.7).
O1 6100TaUPMOEIS autoU Tou TUNou, Nou PEAETATal o TPonos

To §exivnpa pnas véas emotnpns

To &ékato évato aicdva éyive NoAU Snpo@iis n Bswpia oup-
Pwva PE TNV onoia n KAnpovopikdtnta eAéyxetal and pépn
TOU oWuatos. Ita pépn autd 660nkav Siapopa ovopara,
onws navyovidia, 16108\dates, BioBAdotes ka1 noAAG dAAa.
Exeivn tnv enoxn €vas and tous EPEUVNTES AVTIUETWNIOE YE
61aopetikd tpéno tnv €vvolia tns KANPOvouikoTntas Kai
6npoUpynae tnv emothpin tns Mevetikins. To 6vopa tou Atav
Gregor Mendel ka1 n agia tns 6oul€ids Tou avayvwpiotnke
€1K0OINEVTE XpOvIa petd to Bdvatd tou.

‘Otav ntav nadi o Mendel aoxoAnBnke pe tnv kaANiépyeia
s yns. Mpoonddnoe va §epuyel and tn peydAn Qrwxeia
otnv onoia {oUce oto onuEPIVO TPNpa tns Toexias, ota ou-
vopa pe tnv MNMoAwvia, nnyaivovtas va onouddacel oto Mave-
motnpio Ouaoikés Emaotnpes, evady napdAAnha Atav povaxos
oto Auyouctiviavo povaotinpl tou Brno. Ekei aoxoAnOnke pe
v KaANIEPYEID TV GUTAOV Ka1 SnpioUpynoe éva Beppokn-
nio yia neipapatikn pehétn. H epyacia tou ndvew oto Hooxo-
pniCeho tov 0dnynoe otnv avakGAuyn TWV HNXAVIOH®OV TS
kAnpovopikétntas. 'Yotepa and evvéa XpOvia MPOCEKTIKOV
61actaupwoswv 06nynBnke otnv avdiuon tns petabiBaons
Eexwp10TV «Napayoviwv» atous anoyovous, nap’ 6Ao nou
6ev nEepe Nws nepvouce n NAnpopopia pe T Puaikn €vvoia.
To 1865 napouciace ta anoteAéopata twv NEIPAPATWV TOoU,
ta onoia Guws ayvonOnkav and tnv ENGTNUOVIKA KOIVOTN-
ta. MoAoi Aiyo1 katavénoav 6u napouociale Bacikés apxés,
nou epappoéloviav kai népa ané ta pmééhia. O Mendel
€otelle ta anoteAéopatd tou otov Karl Wilhelm von Nageli,
éva onpavuko EABeto Botavikd, o onoios dev ta Bewpnoe
onpavukd. Anoyonteupévos o Mendel §avadnpooicuoe véa
anoteléopata to 1869, ta omoia naM ayvonBnkav. Ano-
KapSiwpévos eyKAtéNEIYe yid NAvIA Td NeIPAHaATd TOU Kal
aoxoAnBnke nAéov pe tn Sioiknan tou povaotnpiol éws to
0avato tou. To 1900 o1 Botavikoi Hugo de Vries otnv OA-
Mavéia, Carl Correns otn leppavia kai Erich von Tschermak
otnv Auotpia 61aBacav tis dnpooieloels tou Mendel kai
katdhaBav tnv aia tous, ene1dn ka1 o1 i6101 gixav KataAn-
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KAnpovounaons dUo xapakthpwy, ovopdlovial diactaupwosls
61uBP1G1opOU. Tus Siactaupoels autés kKABe yovéas pnopei
va napdyel tooepa €idn yapetdv: AK, Ak, AK ka1 Ak (pe fon
mBavotnta yia tov kabéva). To tetpdywvo tou Punnett y1i” auth
n diaotavpwon npoadiopilel tn GavotumKA avaloyia Twv
dnpioupyoupevwv atdpwv, 6nws akpiBms tous Npocdidpioe
o Mendel (Eikova 5.8).

€1 o napopola neipapatika anoteAéopata. O1 Oewpies tou
Mendel éyivav nepiocdtepo anodektés ta endpeva xpovid,
6tav anokaAu@Bnke ané tov Walter Sutton o polos twv
XPWHOOWHATWV OTNV KANpovopikétntd. Ta XPwHOOWHA-
ta anoteloucav th puaikn Bdon autwv nou nepiéypaye o
Mendel. O1 «napdyovies KAnpovOHIKOTNTAS» OVOUAGTNKAV
yovi6ia to 1909 ané tov Wilhelm Johannsen ka1 o 6pos Te-
VETIKN Xpnolgonoindnke yia np®tn ¢opd and tov Ayylo
BioAéyo William Bateson. Ta endpeva xpoévia éws Kai Ts
NUEPES Pas n EMOTAPN auth avantuxOnke kar eEENiXOnKe pe
taxeis pubpous.



Eikéva 5.8 To tetpdywvo tou Punnett xpnoiponoieita yia tnv avanapdotaon
TWV TUXAiWV CUVEUAOH®OV TWV YaPET®V Kal oE pia Siactalpwon 61uBpP161-
opou.

Mepikés popEs 01 PpAIVOTUMIKES avaAoyies Twv anoyovwy Oev
efval autés nou avapévovtal anod tous vépous tou Mendel. Ze
QUTES TS NEPINTMOEIS Pnopei va gaifvetar éu dev 10xUouv o1 Vo-
po1 tou Mendel 6 oupBaivel Gpws autd otNy NPAYUATIKOTNTA.
Mepikés and autés TS NEPINTWOEIS AVAPEPOVTAT OTN CUVEXEID.

Ateh@s emKpAtn Ka1 CUVEMKPAtn yovidia

Mepikd yovidia eival atehws emkpatn, onote o Gpavotunos
TV €1EPOLUYWV atdpwv efvar evoiduecos Petalu twv 6Uo opd-
Cuywv. Otav &iactaupdvetar éva eutd Antirhinum (OKUAdK1)
e kOKkkva avon (K! K') pe éva GANO QuTO nou €xel AeUKa avon
(K2K2), o1 anéyovor ts F, yevids éxouv avBn pe evd1Gea0 xp-
Ha (K K?), po¢. xinv F, yewid n yovotumkn avaoyia ivan id1a
pe t eavotunikn, dnAadn 1 kékkivo (KXK'): 2 pol (K K?): 1
Aeuko (K?K?) (Eikova 5.9).

Eneidh o’ auth v nepintwon o epavotunos twv etepoluywv
atopwv O10QEpeT anod o Gavotuno twv opdluywy, n avaoyia
eivar S1apopeukn and v avaroyia 3:1 nou napatpeital ous

KEPAAQ1o 5

Eikéva 5.9 Atehws emikpath yovidia nou kabopilouv to xpwpa avBéwv ato
@uTO OKUAGKI. Ané th S1aotalpwaon evos opd{uyou PutoU pe KOKKIVa Gven
(K'K"), pe éva opdéluyo @uté pe Aeukd avln (K2K?) npokuntouv otnv F, ye-
Vi@ putd pe pol Gvbn (K'K?). Ztnv F, yevid Snpioupyolvial gutd pe kokKiva
(K'K?), poT (K'K?) ka1 Aeuka (K2K?) avBn, o avaloyia 1:2:1.

NEPINTWOEIS TWV EMKPATOV-UnoAeindpevawy yovidiwy. Otav
éva etepOlUyo GTopo €xel pavétuno nou ivan evoiduesos ws
MPOS TOUS avTioToIxous Twv U0 yovéwy Tou, TOTE Ta yovidid tou
ovopddovtal ateA@s ENKPATA. L€ TETO10U TUNOoU O100TAUPMOETS
01 YOVOTUMIKES KT PaIVOTUMIKES avahoyies ivan 101es.
Yndpxouv Opws NEPINTWOEIS ous onofes ota etepdluya Gropa
ekppdadovtal kair ta SUo AMNAOLOPPA OTO GAIVOTUNO. LNV Me-
pintwon auth ta yovidia ovopdlovtal euvemkpath. AUo and
Ta aMnAdpop@a tou yovidiou nou kaBopidel tov tino twy opd-
dwv afyatos ABO tou avBpdnou eivar cuvenkpath. Ta dtoua
pe opdda afpatos A éxouv otnv emedveld v epubpokuTId-
pwv ToUs avuydvo tinou A. Atopa opddas afuatos B éxouv
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avuyévo B. Eva dtopo opddas aipatos AB éxel avuyova A kai
B, evd éva dropo opddas aipatos 0 Oev éxel kavéva aviyovo.

To yovidio I, nou kaBopilel us opddes afpatos, éxel tpia ai-
AnA6pop@a. Ta I* ka1 I® kwdikonololv ta évlupa Nou oXNUati-
Couv 1a A ka1 B avuydva avtiotoixa, evd 1o 1 ev Kwdikonoief
kénoto évCupo.Ta I ka1 I8 eivan ouvemkpath, evad 1o i eivan
unoheinépevo. Atopa opddas A éxouv yovétuno, TAIA A T4 .
Atopa opddas B éxouv yovétuno IBIE f I8, evd dropa AB éxouv
I8, Ta dropa opddas 0 eivan ii. (Mivakas 5.1).

NINAKAZ 5.1: Ta aAnAépoppa nou kaBopilouv s opddes aipatos
A,B,0 tou avBpwnou

6Tunos

e e
B BB 1 i
AB e

0 ii

IkepOeite

Eivan Suvatév 6Uo yoveis nou éxouv opddes aipatos A ka1 B
va anoktioouv éva naidi pe opada aipatos 0;

‘Otav o1 vopor tou Mendel
6ev epappolovim

01 xapaktnpes tous onoious peAétnoe o Mendel, nap’ 6Ao
nou 6ev to nepe, eEAéyxovtal and yovidia nou Bpiokovral oe
S1apopetikd xpwpoowpata. Otav ta yovidia givar ato i610
Xpwpoowpa, 6e diaxwpifovrar katd tn peinon, alNd peta-
@épovral padi otous i610us yapétes. O 6pos ouvbeon apopd
tn petaBiBaon twv yovibiwv nou Bpiokovtal oto i610 xpw-
poowpa. Ta ouvbedepéva yovibia &e petaBiBalovar ave-
€aptnta ka1 6¢ divouv uis avaloyies nou kabopios o Mendel
y1a us d1aotaupwaels povoiiBp16iopou ka1 S1uBp1dicHoU.

Mia dA\n nepintwon katd tnv onoia &ev epappoélovial o1
vopol tou Mendel gival n kAnpovopikétnta twv yovidiwv
nou Bpiokovtai oto pitoxovépiaké DNA. Ta pitoxovépiakd
yovibia petaBiBaloviar pévo ané tn puntépa otous anoyo-
vous. Autd oupBaiver englbn ta oneppatolwdpia &€ petapé-
POUV Ta UItox6vepid tous Katd tn yovigonoinon ota wdpia.
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To nepiBaNhov embpd
otnv éKPpacn twv yovidiwv

H éxppaon opiopévawv yovibiwv eival 161aitepa euaioBntn
o€ napdyovties tou nepiBAAAovtos. ITn paivulketovoupia,
pia acBévela nou e€etdletal otis petalagers, n KatdAAnAn
S1atpopn pnopei va e€apaviosl éva gaivotuno. H Beppio-
Kpacia enions ennpealel tn yovidiaknh €KPpacn oe op1opEVa
{wa. Ius ydtes tou L1dp ka1 ota Kouvéha twv Ipaldiwy, ta
auud, n putn, ta n661a ka1 n oupd gival Mo akoupa and to
unoéhoino cwua, eneidh autd ta pépn givan mo kpua. H &pd-
on twv ev{Upwv nou givail unglBuva yia to xpwua e§aptata
ané th BeppoKpaoia Tou cwWHAtos kai avactéANETal o€ uyn-
\és Beppokpaaies. Ltn Drosophila, enions, yovibia euaioBn-
ta otn Beppokpacia odnyouv oe napdgevous paivotunous.
Ta @utd tns pwtoypagias nou €xouv tov i610 yovotuno al-
Aalouv xpwpa avaloya pe to pH tou eddgous.

©vnoiyova aAAnAdpopPa

Ta yovidia apxiCouv tn Aeitoupyia tous NoAU oUviopa petd tn
yoviponoinon. Mepika aANAGHoppa dnpioupyouv 1oo coBa-
pda npoBApata og éva éuBpuo nou odnyolv oe Siakonh s
avantuéns ouvhBws npiv and tv 8n eB6opdda. Eva tétoio ato-
po Ogv emBichvel Uéxpr TN yévwnon Kal CUVENMDS O AVTIOTOIX0S
PaIvVOTUNOS XAvetal. To aANAGHUOPPO MoU NPOKAAEl NpdwpPo
Bavato ovopdletar Bvnoiyévo. Ta Bvnolydva aMnAGHOp®a
npokaloUv autépates anoBoAés, dnAadn npdwpo tepuatiopd
s kunons. Otav évas Gvopas Kat pia yuvaika €éxouv o kaBévas
ano éva unoieindpevo Bvnatydvo aANAOHOPQO Yia To 1610 yo-
vidio, kGBe andyovos tous éxel 25% mbBavotnta va eival opo-
Cuyos y1' aUTA Ka1 OUVENMS va Unv emBIcvel péxpl tn yévwnon.



MoAAanAd aAAnAGpoppa

Eivar yvwoto éu ota dinhogidn kuttapa undpxouv SU0 aAn-
MNopop@a yia pia opiopévn yeveukn Béon, v éva anhoeidés
KUTIapo, Onws €vas yYapétns, €xel Yovo éva. Evioutors, edv eCe-
tdooupe évav nAnBuopd atdpwv pnopei va Bpolue nepioco-
epa and 6uo aMnAGpop®a yia pia yeveukn Béon. Edv otov
nAnBuouo6 UNApxouy Tpia A NePIoodTEP AMNAGHOP®A Y1d id
yeveukn Béon, tote autd ovopddovtal moANAanAd aAAnAGpop-
@a. MoAAG yovidia nou eublvovtar yia T dnpioupyia acBevel-
MV €xouv NoAanAd aMnAdpop®a yovidia, 6nws cupBaiver otn
B-Bahacoarpia. ZuvnBws kGBs aANAOLOPPO TOU PUOIONOYI-
koU yowvibiou oxetiCetar pe Sapopetikn popen tns idias aobé-
veias, hma n coBapn. Ta yovidia nou kaBopidouv v opdda
afpatos, olppwva pe 1o cuotnpa ABO, givar enions noAanAd
aMnASPop®a. Ta NOMaAnNAG aMnASpop®a pnopei va aMdalouv
Ts avahoyies twv vopwy tou Mendel, ene1dn dnpioupyouv noA-
MG €idn pavotinwv Adyw twv S1aPOPETIKMY OUVOUAOUMY Mo
yivovtar.

To pooxopnilero eivar 16avikd yia tn PEAETN TOU TPOMOU -
taBiBaons twv KAnpovopIKdy xapaktpwy, SnAadn twv tinwv
kAnpovopikétntas. Ytov AvBpwno dpws n UENETN auth eupa-
vitel noMés duokohies. Autd oupBaivel, eneidn o1 dvBpwnol
éxouv pIkpd ap1Bud anoyovwy, evid n KEBe yevid €xel peydAn
didpkela, nepinou 20-30 xpoévia. Emniéov otov avBpwno dev
gfvar duvatév va yivouv 5100TaupmOEIS avANOYeS e EKEIVES
nou ékave o Mendel, xpno1gono1mvias to Jooxopnicero. Map’
OMes TS OUOKOAies n leveuikh AvBpnou éxel Npoodeliosl Aoyw
ToU Heydhou evdiagépovios nou undpxel yia v katavénon
T0U TPANOU KANPovOpNaons H14popwv Xapakthpwy and Ttous
yoveis atous anoydvous kaBms ka1 Tou Tpdnou KAnpovopnons
d1apopwv aoBevely.

H pehétn tou tpénou kAnpovopnons twv S1dgopwy xapa-
Kthpwv yivetar ota atopa peydAwv oikoyevelwv. Ooo nepio-
00TEPa ATOHA PNopPoUV va PEAETNBOUY O€ p1d 01KOYEveEd TO00
EUKONOTEPO €ival va kaBopiotel 0 Inos KAnpovouikétntas.
Eivar Baoiké va toviatei 6t otov avBpwno, 1o MevOehko Tuno
KANPOVOPIKOTNTAS aKOAOUBoUV 01 Xapaktnpes nou kabopio-
vIal ané aMnAépop@a evos poévo yovidiou. Autoi ovopdlovian
povoyovibiakoi xapaktnpes Kal o autous nepiAapBavovtal
b1apopes povoyovidlakeés aobéveles.

KEQAAaio 5

Ta yevealoyikd 6évbpa anotehouv
onpavuko gpyalgio yia tn peAETn tns
KAnpovopikdtntas otov dvlpwno

O1 nAnpogopies Nou cuMéyovtar and 1o 16TOPIKO W1as O1KO-
YEVEIQS Y10 €vav OPIOHEVO XOPAKTNPA avanapiotmvial o€ €va
yeveahoyikd O€vOpo, Mou NEPIYPAPE! TS OXECEIS YOVEWY Kal
naid1v o€ NOMES veviés. To yeveahoyiké &évbpo, dnhadn,
eivar n draypappatkh aneikdvion Twv PEADY U1as O1KOYEVEIDS
Y10 MOMAES YeVIES, aTnv onofa avanapiotmvial o1 Yauol, n og1pd
TWV YEWNOEWV, TO GUAO Twv aTdPWV Ka1 0 Gpavotunds Tous oe
OXEON PE KAMOIO OUYKEKPIPEVO XAPAKTNPQ.

KaBe dropo nou aneikoviletar ato yeveahoyiko 6évopo xapa-
ktnpiletan ano6 dUo api1Buous: éva Aauviko, o onoios Npoadi-
opile1 tn yevid Tou atopou (o€ oxéon Pe TNV NAtpikn) Kal évav
apaBiko, o onoios SnAmvel tn o€1pd TOU ATOHOU PETa OtN Yevid
ToU. Ta apoevikd Gropa avanapiotvial Je éva TETpAywvo Ka
1a BnAukd e évav kUkAo. Na dtopa twv onofwv &e yvwpiloupe
10 QUAO xpnalponoleital o pouBos. Xpnaiyonolouvial enfons
oUpBoAa y1a va avanapacthoouy Tous yApous avapeoa og 6Uo
dTopa, Tous anoyovous evos Yapou, Ta GTopa nou egeavifouv
€va OUYKEKPIUEVO xapakthpa, kaBms kalr GMa otoixeia. Ta
oUpBoAa mou ouvhBws xpnalgonololvial napatiBevial otnv
Eikova 5.10.

Ta yevealoyikG 6évbpa oUVEIOPEPOUY ONAVTIKG OTN PEAETN
TOU TPOMoU KANpovopnans S1apopwy xapakthpwy kar Bon-
Bouv otn yeveukn kaBodnynaon.

210 yeveahoyikd &évopo tns Eikévas 5.11 pehetdtan o pia o1-
KOYéveld o Tpdmnos KAnpovounons 6Uo xapaKthpwy, NS ypap-
UNS TPIXOQUIas e Kopu®N (EMKPATNS AUTOCWHIKGS) Kal Twv
NPOoKOMNUEVWY AoBdv autdv (UNOAEINOPEVOS aUTOOWHI-
K6s). O xapakthpas ypapun tpixopuias pe kopuphn kabBopidetan
anod éva eMKPATES AUTOOWHIKG AAMNAGUOPPO Nou CUUBONICE-
a1 pe I. Oha ta dropa owtnv olkoyévela nou dev eppavifouv
ypapun tpixopuias pe kKopueh eivar opduya yia T0 UMOAEI-
NOPEVO AMNAGHOPPO, PE yovotuno vy. Eivar npogavés éu o
nannous Kai N yiay1d nou Exouv YPappn TpIxopuias Ye Kopupn
eivar etepdluyon, yiat edv ntav opdluyor OAa ta naidid tous Ba
gixav ypappn tpixopuias ue KopuPn.

v id1a eikéva gaivetar 1o yeveahoylkd 6évopo tns 161as
O1KOVYEVEIQS OMA auth T Popd avaAUeTal €vas UNOAEINOUEVOS
XAPAKTAPAS, OUYKEKPIUEVA O1 NPOOKOMNpEvol AoBoi twv au-
uwv.
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O xapakthpas NpookoMnuévor hoBoi twv autdv kaBopiletan
anod 1o UnoAeinduevo aMnAdPop®o nou cupBoAiletar pe &,
eV 10 avtiotoixo emkpatés oupBoAiCetan pe E, eneidn dnpi-
oupyei eAelBepous AoBous autidv. And 1o yevearoyikd 6évdpo
Qafvetar Nws o1 XapaktNPES KANPOVOHOUVTAT CU(WVA HE TOUS
vopous tou Mendel (Eikéva 5.11 B).

‘Eva yeveahoyikd 6évdpo O¢ pas BonBd podvo va katardBoupe
10 NapeABOV aMAG kat va npoodiopiooupe To PéMov. Ynobéote
o1 1o (euyapt s deltepns yevids (1) tns Eikévas 5.11a ano-
@aoilel va anokthoel éva akoun naibi.

Eikéva 5.10 Ta kUpia oupBola nou xpnoiponoloUvial ota yevealoyikd &év-
6pa.

aPOEVIKO GTOHO PUOIONOYIKS
h nou &ev eppavilel to xapaktnpiotkod

OnAuko dropo pn GuaoIoAoyIK
1 nou eu@avilel 1o xapaktnpIoTIKG

apOEVIKO GTopo
nou éxe1 anoBiwoel

yapos

aipopnéeia

tpia apoevikd aropa
600 BnAukd dropa

tpia dropa ayvedotou gulou

apoeviko etep6uyo dtopo yia éva

AUTOOWHIKO UMOAEINGUEVO XApAKTNpa

On)uko dtopo popéas evos puloclivdetou
UNOAEINGUEVOU XAPaKTINPa

61{uywukoi 6idupor

povoluywukoi 6idupior
(navopoi6tunon)

e
0 OO0
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Moia gival n mBavotnta to natdi va éxel ypauun tpixopuias
HEe Kopupn; Auté anotehel pna ractatpwon F,, katd Mendel
(Ty x Ty) ka1 enopévws n mBavédtnta to natdi va €xel emkpath
eavotuno eivar 3/4. Tola givar n mBavotnta 1o naidi va éxel
nPookoMnpévous AoBous; Autd avupetwniCetal NaN ws pia
&raotatpwon povolBediouoy s F, (Ee x Eg), aMd auth
@opd xpe1dletar va npoodiopioBel n mBavotnta o andyovos
va givar opdluyos yia 10 unoAeinduevo aMnAépop@o: H mi-
Bavownta sivar 174 (Eikéva 5.11 B). Mora givar n mBavotnta 1o
naidi va éxel ypapph tpixoeuias pe Kopuehn Kar MPOCKOMN-
pévous AoBous; Eav ta 6uo (euyapia yovidiwv petaBiBalovan
avedpnta 1o éva and to Ao, tote n mbavédtnta Ba eivar 3/4
(mBavotnta yia ypauuhn tpixopuias Ye kopupn) x 1/4 (mba-
vOTNTa y1a NPookoMnpévous AoBous) = 3/16 (mBavédtnta yia
ypaupn tp1xopuias pe kopueh kal NPookoAMnpévous AoBous).
H avaiuon twv yeveahoyikwv 6évdpwy éxel 181aitepn onpacia
Otav a0 AMNAOGUOP®A NMoU Pehetdvtal oxetidovtal Ye t dnyi-
oupyia acBeveiv.

Eikéva 5.11 KAnpovopikotnta autoowpIK®V ENKPATOV Kal UNOAEINOHEVWY
XapaKThpwv otov avBpwno,

a. KA\npovopikétnta ypappns tpixoguias pe kopupn(emkpatis xapaktipas).
H KAnpovopIKOTNTa aviXVEUETal OE TPEIS YEVIES.

B. KA\npovopikétnta npookoMnpévwv AoBwv autidv (unoleindpevos xapa-
ktipas). H kAnpovopikdtnta avixveuetal otnv i61a o1koyéveia.

“ Mpwrn Mevid .__O D__‘

ry Yy Yy ry
Aelrepn Fawd‘ ﬁ ﬁ (5
fry vw w Ty ry Yy
m Yy
]
ry
F'pappn Tpixoguiag F'pappn Tpixoguiag
B HE kopupn XWPIg KopuPn
Mpwrn Mevid D——O
Ee Ee €€ Ee
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AoBoi auTtiwv
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Eikéva 5.12 To yevealoyikd 6¢vbpo pias oikoyévelas otnv onoia epaviletal
uia acBéveia nou KANPOVOEITAl PE AUTOOWHIKA EMKPATA TUno KAnpovopi-
kowntas. H acbévela epavifetar oe kGBe yevid 1600 o€ apoevikd 600 Kal oe
On\ukd Gropa.

AUTOCWHIKN EMKPATAS KANPOVOHIKOTNTA

‘Evas autoowikés EMKPAtns Xapaktnpas ekONA@VETal, ektds
ano 1o opéluyo GTopO Kat o€ GTopo etepdUYO Y10 TO XOPAKTA-
pa autd. H ouxvétnta pepikay aoBeveldv nou KAnpovououvial
HE QUTOOWWIKG EMKPATh TPOMO Eival APKETA UPNAN, ONws CUp-
Baiver e tnv o1koyevih ungpxoAnotepoAatpia (ouxvotnta 1:500
dtopa), nou oxetietan pe augnuévo kivbuvo Npapns eppavi-
ons otepaviaias vooou.

YtV KAAOIKA QUTOOWWIKNA EMKPATA KANPOVOUIKOTNTA K&OE
aoBevns oto yeveahoyikd 6€vEpo €xel évav ToUNAXIoTov aoBevh
yovéa (Eikéva 5.12). Tus nepioootepes anod s NePINTOES Mou
€xouv JehetnBei o évas yovéas eivar ouvnBws etepduyos yia To
OUYKEKPIPEVO yovidlo Kal o GANoS op6luyos yia TO pUOTIONO-
YIKO UNOAEINOPEVO AMNAOPOPPO. ZUVENDS O1 YOVOTUMO! TwV
yovéwv oupBoAilovtar Aa x aa, énou A emkpatés yovidio nou
oxetiCetal pe tnv acBéveia kal a To PUIOAOYIKO AAANAOLOPPO
(Eikova 5.13).

K&Be andyovos twv avwtépw yovewv éxel 50% mbavdtnta
va KANPOVOWNGCE! T0 aMNASPOop@Oo A tou aoBevous yovéa kai
va gival ka1 o 1610s aoBevins (Aa), kabBws kar 50% mbavdtnta
va KANPOVOUNGE! TO GUOIOAOYIKO GAANAGLOP®PO a Ka1 va givan
GUOI0NOYIKOS (aa). O puaiohoyikds yovéas petaBiBader pévo to
QUGCIONOYIKO aANASLOPPO a o€ KABe nandi tou. K&Be kunon
eivanl éva avetdptnto yeyovos, nou Oe oxetiCetal Je T0 anoté-
Aeopa nponyoUpevwy kKuhoewv. H Bewpnukd avapevopevn
avahoyia 1:1 puatohoyik®v kar aoBevdv atdpuwy, n onoia na-
patnpeital otov NAnBuopd, unopsi va sival dagopeukn otav
e€etdletan 0 pIkpds ap1Bpods Twv atdpwWY PEST OE U1a O1KOYE-
vela.

210 yeveahoyikd 6évdpo tns Eikdvas 5.12 eivarl epgavés ot
K&Be aoBevés dropo éxel évav acBevin yovéa, kaBms ka1 6T n
aoBéveia npoaBdaael tooo apoevikd 6o kal BnAukd dropa.

coUmele

Duaioloyikdg yovéag

a a

y A Aa Aa

W AocOevig AoOevig
=

w

=

£

3 a aa aa

Duaioloyikog | Duoiohoyikog

A: emikpaTég yovibio TTou dnpioupyei TNV aoBéveia
a: @uaoioAoyiké aAAnAdéuop@o

Eikéva 5.13 Tetpdywvo tou Punnett 6nou paivovtai o1 mBavoi yeveukoi ouv-
Suacpoi yia éva xapaktnpa nou KANPOVOHEITal PE AUTOGWHIKS ENKPATA TUNO
kAnpovopikdtntas.

An6 @UOIOAOYIKOUS YOVEIS MPOKUMTOUV POVO (pUOIOAOYIKOT
anoéyovol.

E€aipeon o doa avapépOnkav napandvw anoteholyv o1 ne-
PINTOETS Keives Katd s onoies n diatapaxn nou eCetddetan
oQeiletal o€ p1a véa petdMagn, dnhadn epgavidetar yia npatn
(OPA PECQ 0NV OTKOYEVEIQ.

AutooWHIKN UNOAEINOHEVN
kKAnpovopikétnta

Ye avtiBeon pe TS AUTOOWHIKES EMKPatels aoBéveles, ous onoi-
€5 1a aoBevn dropa eivar ouvhBws tepdluyd, 01 AUTOOWUIKES
unoeinépeves aobéveies ekdnAdvoval Yovo ota opéuya ato-
a, Ta onofa €xouv KAnpovophaoel éva naboloyikd aAnAGHop-
@0 and kdbe yovéa. H bpenavokuttapikh avaiyia, n B-Baiao-
oaigia ka1 n Kuoukh fvawon KANPOVOPOUVTAl PE QUTOOWHIKO
UNOAEINGUEVO TUNO KANPOVOUTKATNTAS.
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Eikdva 5.14 Tumké yevealoyikd §év6po onou peletdtal pia acbéveia nou KANPOVOUEITal PE AUTOCWHIKG UNOAEINGHEVO TUNO KANPOVOHIKGTNTaS.

Ytnv €1kéva 5.14 @aivetar éva kAaoikd yeveahoylkod &évopo.
TuvhBws ka1 o1 6Uo yoveis evos acBevous eivar etepdluyor,
€XOUV (UOIOAOYIKO GaIvOTUNO Kal ovopddovial (opEis, enel-
6n pnopoulv va petaBiBdoouy 10 unoAeindpevo aAMNAGHOPPO
OTOoUS anoyovous. Xtnv nepintwon nou kai o1 dUo yoveis sival
@opsfs, n mBavotnta yévwnons naidiol nou ndoxe eivar 25%
(Erkova 5.15).

H mBavétnta kat o1 dUo ouluyor va givar popeis s i61as
acBévelas nou KANPOVOUETal PE AUTOOWHIKG UMOAEINOUEVO
1pono gival oAU pikph. Au€avetar dpws og Nepintwon nou o
bUo ouluyo ivar otevol ouyyevels, Onws adEAIa h EGOEAPIA.
Autd oupBaivel, eneidn ta dropa pe KooUs npoydvous ival
mBavétepo va €xouv ta 1610 UNOAEINOUEVA AANAOUOP(PA OE
oxeon pe dropa pn ouyyevikd. Xtnv nepintwon nou undpxel

Eikéva 5.15 Tetpdywvo tou Punnett, 6nou @aivoviar o1 mBavoi yeveukoi
ouvbuacopoi yia éva XapaKtApa Nou KANPOVOMEITal HE AUTOCWHIKG UMOAEING-
HEVO TUNO KAnpovopikoTNntas.

®opéag
K K
K KK Kk
- ®uoioloyikdg|  Popéag
'
o
e
K Kk KK
Dopéag Aabevig

aigopei&ia oupBoAiCetan oto yevealoyikd Sévopo pe OIMAN
ypapun (Eikéva 5.10).
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®ulooUvdetn unoAeinopevn
KAnpovopikétnta

Ytov avBpwno undpxel éva (eUyos XPWHOOWHATWY, Mou
ovopadovtal QUAETKG Kal H10QEPOUV avAUEDT Of APOEVIKA
ka1 BnAukd dropa. Ta @uotohoyiké BnAukd dtopa éxouv éva
(elyos OpOIWY X XPWHOOWUAETWY, EVM Td PUCIOAOYIKE ApOEVI-
K@ dropa éxouv éva X kail éva Y xpwuoowpa. Ta yovidia nou
Bpiokovtan oto X xpwpdowa ka1 Sev €xouv aAMNASGLOPPA OTO
Y ovopddovtal pUAOCUVEETA Ka1 0 TPOMOS HE TOV 0Moio KANPO-
VOHOUVTAT QVAPEPETAT WS PUAOCUVHETN KANPOVOUIKATNTA.

H aigoppo@iria A givar pia kKAaolkh uAocUveetn diatapaxn,
otnv onofa to afpa dev nAdel pualoroyikd Adyw ENEIPNS ToU
napayovta VIII, yias avuaigoppo®idikns npwteivns. To yovibio
nou gival uneuBuvo yia v epedvion s acbévelas givan uno-
AEINGUEVO PUAOCUVOETO Kat aupBolietan pe X°. To puotohoy-
K& GMNAOHOPPO ToU oupBoNiletal pe X' kar ival emkpates.
Eneidn ta apoevikd atopa €xouv éva X xpwpdowpa, evd ta
Bniukd éxouv duo, Ba undpxouv Uo mBavoi yovétunor ota
apoevika: X°Y kar XY kar tpeis ota Bniuka: XX°, XX kar
X*X* (Mivakas 5.2).

H KAnpovopIkoINta twv GUAOCUVOETWY UMOAEINOUEVWV YO-
vibiwv akohouBei éva eukoha avayvwpiolpo npowno (Eikéva
5.16). Eva unoAeindpevo @uloouvdeto yovidio ekppdletan
(GAIVOTUMIKG 0€ OAA T0 APOEVIKA GTOA NMOU PpEPOLV TO Yyovibio
aMd@ pédvo o exeiva ta Bniukd nou eival opdluya yia o uno-
Aeindpevo yovidio. Tuvenms, o1 aoBéveles nou eréyxoval and

MINAKAE 5.2: MBavoi yovétunol apoevik@v kai BnAUKOV atopwv
y1a tnv aipoppo@iiia.

Tovétunol ®aivétunon

Apoevikd XAY Ouaiohoyikds
XY ‘Atopio pe aipoppo@iAia
Onhukd XAXA Op6luyn puaiohoyikn
XAXe Etepduyn (popéas)
XX Op6luyn aipoppo@IAikn



KepAAaio 5

unoieinépeva guloouvdeta yovidia epgavidovtal ouxvotepa 0
ot apoeviKd dropa kat ndpa noAu ondvia ota BnAukd dropa.

O tPo6nos KAnpovounons ts aldoppo@IMas éxel UeNetnBOef
and noAU nahd. Hrav yvwotd 6u n Bacihiooa Biktwpia htav IJ__l |__|_| @ _@
Qopéas kal petaBiBace t «BaciNikn alpoppoPINa» otous ! D_
anoyévous tns.

Edv €vas a1goppoPIAIKOS GVTpas NAVIPEUTET Y1d yuvaika Guol-

oloyikn (opdluyn), Ghot o1 apoevikoi andyovoi tou Ba ndpouv m |j——© i D——d}
10 Y xpwpdowpa and tov NatEpa tous kai 1o X anod i pntépa
Tous ka1 Ba eivan uyiels, evid 6Ao1 o1 BnAukoi andyovol Ba givan
UMNOXPEWTKA Qopeis (Eikdva 5.17). As unoBéooups tpa ou v E} E)

évas BnAukos andyovos s nponyoupevns nepintwons, On-
Madh pia popéas s acBévelas, NAVIPEUETal €va PUAIONOYIKO
Gvdpa. AnpioupyoUvial andyovol Pe TE0oEP1S YovOTUnous, nou Ek6va 5.16 Teveahoyiké 6€v6po pias aoBévelas nou KANpovosital pe Qu-
eppaviCovian pe fon ouxvétnta (Eikova 5.18). Eivan NPOGavés AocUvbeto unoAeinépevo tuno kAnpovopikétntas, 6nws n aigoppo@idia A.
OU N a1goppo@IAia nou p@daviCe o nannous, kai n onofa dev
ekbnAwONnke og kavéva anod ta naidid tou, éxel 50% mbavotn-
10 va petaBiBaotel, Yéow s KOPNS TOU, OTa APCEVIKA £yyovia
Tou. H k6pn pias yuvaikas gopéa éxer enions 50% mbavétnta
va fval kar n 1610 popéas, €av o Natépas tns gival GUOIONo-
YIKOsS.
Me tov 1610 TUno KAnpovouikdTNTas KANPOVOE(Tal Kat n pept-
KN axpwpuatoyia oto npacivo Kat 1o KOKKIVO Xphua.

H kAnpovopikétnta tns
aipoppoidias A otnv OIKOyEVEIa
tns Bacihiooas Biktwpias

tns MeyaAns Bpetavias

BIKTQPIA AAMIMEPT

(©)

ﬁf o0 © ©, M0 0.9
S Sk

ik o8 S fah G

ANEZHZ AADONZO TKONZAAO
FEPMANIKH

e | [ILLL 8 [0 CTLETTTL

OIKOrENEIA
BPETANIKH BAZIAIKH OIKOIENEIA

Q ovzonoriks  (Q) vopeAs (?) meaNH ooPEAS l__—l ] @@

DOY}:IOI\OFIKOZ - AIMOPPO®IAIKOZ MIGANOZ AIMOPPO®IAIKOZ IZMNANIKH BAZIAIKH OIKOIrENEIA
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Quoiohoyikn
XA XA
Y XAY XAY
b4 ®Duaiohoyikdg | Duaioloyikog
&
-]
<
X« XAX@ XAX«
®opéag Dopéag

Eikéva 5.17 Tetpdywvo tou Punnett, 6nou @aivovialr o1 mBavoi yeveukoi
ouvduacpoi atnv aipoppo@idia A, dtav n untépa gival opduyn puaioloyikn
Ka1 o natépas acBevis.

IkepOeite

Moies npoUinoBéaels anaitouvtal yia va ekdnAwbei éva u-
AooUV6ETO UNOAEINOUEVO YVMPIoHA

0. oTa ApOEVIKG atoua,

B. ota OnAuka dropa;

Dopéag

XA | X
NN\
v XAY | XeY

Quaiohoyikég| AcBevig

®uaoioloyikog

XA XAXA | XAX®

®uoiohoyikdg ®opéag

Eikéva 5.18 Tetpdywvo tou Punnett, 6nou @aivovtal o1 mbavoi yeveukoi
ouvbuacpoi otnv aiyoppo@ihia A, 6tav n puntépa eival popéas kai o natépas
(PUGI0MOYIKOS.

IkepOeite

Edv avbpas pe pePIKN axpwpatoyia Navipeutei pia puaio-
AoyiKn yuvaika kavéva and ta naid1d tous dev €xe1 axpwpa-
toyia. ANG av pia and s KOPES TOUS NAVIPEUTE] £va Pual-
oloyiké avbpa tote undpxel 50% mBavotnta o1 yioi Tous va

€Xouv pEPIKN axpwpatoyia. Mws pnopei va e§nynbei autd;

MepiAnyn

0O Gregor Mendel nepiéypaye 6Uo Baoikous vopous tns KANPOVOUIKOTNTAS, TO VOHO TOU H1aXWPIoHOU TwV aAANAGHOPPOV
yovibiwv kai to vopo tns aveEdptntns petaBiBaons, Baci{opevos ota anoteAéopata 6100TAUPWOEWV NOU EKAVE OTO PUTO po-
oxopnileho.

0 vdpos tou S1axwpiopoy twv aAAnAépopPwv kabopilel 6u ta aAAnAGpopPa evos yovidiou katavépovtal o€ H1aPoPETIKOUS
yapétes katd tn peinon. ‘Eva 6inlocidés dropo pe dUo navopoidtuna aAAnAdpop@a evos yovidiou eivalr opdluyo, eve éva
etepoluyo éxel 6Uo Hiagopetikd aAAnASpoppa. Eva yovibio pnopei va éxel noAAG aAAnASpop@a, nou ovopdovtal noAanAd.
Ta emkpath aAAnAGpOP@a KaAUNTOUV thv éKPpacn twv unoleinopsvwyv. Eva dropo pnopei va gival opoéfuyo enikpatés, opo-
{uyo unoleindpevo n etepoluyo.

H 61aotadpwaon eAéyxou anokaAuntel évav dyvwoto yovotuno Kai gival n §1a0tadpwaon Tou atdpou PE Tov dyvwoto yovotuno
He éva Gropo opudluyo yia To avtiotoixo unoAeinopevo aAAnAdpop@o. O vopos tns aveEdptntns petaBiBaons nepiypdger tn
petaBiBaon 6Uo h nepicadtepwv yovidimwv nou Bpiokovia o€ Siapopetika xpwpoowpata. AnAavel 6t tuxaia petaBiBaon pn-
TPIKNS KA1 NATPIKNS NPOEAEUONS XPWHOCWHUATWY KATA th peiwon dSnpioupyei yapétes nou éxouv H1apopeTIKoUs cuvbuacpous
aUTOV TwV YoViSiwv.

Itov avBpwno o1 xapaktnpes nou kabopilovtal and éva pévo yovidio akohouBouv Mevbehiko tino kAnpovopikotntas. Me-
Aetwvial ota yeveahoyikd 6évbpa mou anoteAoUv aneIKOVION TWV HEAWV H1aS OIKOYEVEIDS KAl TwV HETAEU TOUS OUYYEVIK®OV
OX€0EWV Ka1 ePpavifouv tov tpdno kAnpovopnans evos xapaktnpa. Evas xapaktipas nou kKAnpovopeital pe autoowpiké uno-
AeIndpevo tpono pnopei va ennpedosl apoevika ka1 OnAukd dtopa Kol PNopEi va unv eupaviotei o€ pia yevid. Evas xapaktnpas
nou KANPOVOUEITal PHE AUTOOWHIKG ENKPATh TPono ennpedlel apaevika kai BnAukda dropa ka1 epaviletal oe kaOe yevid. Eva
yovibio nou undpxel oto X xpwpocwua ka1 6sv éxel aAAnAopop@o oto Y ovopdletal puloouvédeto. Evas puloouvdetos uno-
AeInopEVOS Xapaktnpas pPaviletal oe OAa Ta ApoeVIKAd ATopa Nou Tov GEPOUV, eV ta BnAuko dtopa nou ival popeis dev tov
ekppdlouv. Mia pntépa popéas Pnopei va yevvnaoel ayopia nou epupavifouv to xapaktnpa.
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Epwtnosis

ZupnAnpwote pe tis KatdAAnAes A€€els ta kevd oto Keipe-
vo:

Ta yovibia nou Bpiokovtar otnv ibia yevetikn Béon twv
OUOAGYywV Xpwpoowudtwv kai eAéyxouv tv idia 1610-
INTA  OVOUAQOVTQL......ceeeeeeeeiirieieiieisieieesieieieeesieieeas
Eva dropo nou éxei ibia
U1a OUYKEKPIUEVN 1610TNTA OVOUALETQT .....vvveveevveerrnee
EVW av €xel 5UO H1aPOPETIKG OVOUAGLETA ...........eernn.
EVQ o yovibio kaAuntel tnv ékppaon
tou unoAeindpevou. To oUvoAo twv aAAnAoudppwv yo-
vibiwv EVOSs 0pyaviouoU aVAPEPETAT QS .........ccvrvrveennn..

Acite oe pia diaotalpwon v apxn tns aveédptnins
petaBiBaons twv yovidiwv. AvaAUote tov TPOMo LE
tov onoio biaxwpifovtai ta yovibia kai petafifdloviai
OTOUS aroyovous.

Evas kapé noviikds diactaupveral noAAEs QopEs e
€va Aeuk6 novtiko kai 6Aol o1 andyovoi tou gival Kage.
a. Edv é1aotaupwBouv 0o and tous kapé anoyovous
s F, noio nooooté anoé tous novtikous s F, yevids Ba
ivar kapé; B. lNws pnopeite va dianiotwoete edv évas
Kapé novtikos ivai oudluyos i etepo{uyos;

Edv 6Ao1 o1 andyovor and t Siactavpwon pias AUKNs
Kkoétas kai evés paupou kékkopa givai ykpidoi, ti Ba sivai
ta yovibdia nou kaBopifouv to xpwua;

a. puloouvéeta

B. ateAws enikpatn

y. ouvenikparn.

Evas dvbpas eivar popéas dpenavokutiapikns avaiyias
(A6). Mou Bpiokovtar ta alknAduopega yovibia, nou na-
piotwvtai pe ta ypdupara A kai 6;

a. ota X kai Y xpwpoowyata

B. o€ oudroya xpwpoowuata

y. 0¢ 6Aa ta onepuaro{wdpia tou dvépa undpxouv Kai
ta 6uo yovibia

6. oto ib10 xpwudowya.

T1 @aivétuno Ba éxouv ta naidid evoés dvbpa nou éxel
oudéa aiuaros B kai pias yuvaikas nou éxei opydba aiua-
tos A;

a. yévo A f povo B

B. povo AB

y.ABn o0

6.A BnoO

A B ABnO

~

10.

11.

12.

. Autoowpikn

. AUTOOWUIKN

. QuAoouvbeTn

KepAAaio 5

AVTIOTOIXIOTE TOUS OPOUS NS OTtAANS A L€ TIS MPOTAoElS
tns otnAns B:
A B

a.Eva naibi éxer 25% mbavotnta
va ndoxel anoé pia acbéveia, otav
kai o1 6Uo yoveis eival popeis tns
ib1as acBéveias.

B. Mia yuvaika @opéas pias aobé-
VEIQS NavIpeUETal éva puaioloyi-
KO dvépa ka1 arnoktouv éva ayopi
rou ndoxel ané tnv acbéveia.

y. AUo ndoxovtes punopouv va ano-
Ktoouv uyiés naidi.

Enkpatns
kAnpovouikétnta

UnoAginopevn
KAnpovopikétnta

KAnpovopikétnta

O dvvns kai o nannous tou, and tn Untépa, Naoxouv
and aipoppopiria A. O ldvvns kai n Mapia éxouv éva
y1o, to lpnydpn, kai bUo kdpes, t Xapd kai v lep-
oepovn, nou ndoxouv 6Aol and aipoppo@iiia. Exouv
enions kai pia képn, tnv EAévn, nou bev ndoxel and ai-
HoppogiAia. (YnoBéroupe oti ta OnAukd droua e aipop-
pogiAia emdouv, kdt nou 6¢ oupPaivel otnv npayuati-
kotnta),

a. Ixebdidote 1o yevealoyiko bévépo.

B. Nati n Xapd kai n MNepospdvn ndoxouv;

y. loia n mBavéinta évas yios tns Xapds va eivai aipop-
POPIAIKOS;

6. Moia n mBavadrnta évas yios tns EAEvns va givai aipop-
POPIAIKOS;

€. Moia n mBavdtnta pia képn ts EAEvns va givai aipop-
POPIAIKA;

Yndpxel nepintwon o€ pia diaotavpwon Siufpidiouou
n @aivotunikn avaloyia twv anoyévwv otnv F, va givai
b1apopetikn and tnv avaloyia 9:3:3:1; Na aitiodoynoete
tnv andvinon oas.

Eénynote yia noio Adyo n pepIkn axpwuatoyia eupavie-
a1 oUxvOTEPa otous dvOpes napd atis yuvaikes.

O Anpoo6évns kai n Eutépnn givai uyieis, aldd Epouv
Ot eival Qopeis [1as autoowpiKAS UNOAEINGuEVNS acté-
velas. Edv ta tpia npdta tous naidid givar vy, noia i-
vai n mBavaotnta to tétapto naidi tous va KAnpovounoel
v aobéveia;

And yoveis pe oudba aiuatos B kai kavovikn 6paon yev-
vABnke naibi pe oudbda aiparos 0 kai PEPIKA axpwuaro-
wia. Na BpeBouyv o1 yovétunol tou natépa, tns Untépas
ka1 tou naibioU.
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13.

Zeuydpi uylv yovéwv anoktd naidi pe Kuotikn ivwon,
Hia autoowpikA unoAeindpevn acbéveia. And t yuvai-
Ka anopakpuvovtal wdpia ta ornoia yovigornoiouviai in
vitro and to onéppa tou oulUyou ts. And ta wdpia nou
yoviponoin@nkav énuioupynbnkav 16 {uywtd, ta onoia
eAéyxovial yia tnv unapén tou yovidiou tns KUGTIKAS
fvwans. Xe néoa and ta {uywrd, |e Bdon tov npwro Voo
tou Mendel, nepiuévete va undpxouv SuUo avtiypapa tou
yovibiou yia tnv kuotikn) ivwon; Le néoa Ba undpxei éva
avtiypago tou yovidiou yia tv Kuatikn) fvwon kai éva
QUaI0AoyIKG yovibio;

14. H axovbponAaoia givai pia pop@n vaviouou. Xta napakd-
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tw yeveaAoyikd 6évbpa peAetdral o tponos kKAnpovoun-
ons s acbéveias autns. Moios €ival o nio nibavos tunos
kAnpovouikétntas yia tnv axovéponiaoia;

a B

—L] ' @7l

%@ &

15. To napakdtw yevealoyiké bévbpo avanapiotd tov 1po-

o kAnpovéunaons ts @aivuiketovoupias (PKU) oe pia
OIKOyévela:

a. H PKU ogeiletar os enikpatés i o€ UNOAEINOUEVO yo-
vib1o; KAnpovopeital ws autoowpikos 1 pUAOCUVOETOS
xapaktnpas;

B. Mpoabiopiote tous yovotunous twv HEAWV TS OIKOYE-
velas kai aitioAoynaote tnv andvinor oas.

y. Moia n mBavétnta éva tétapto naibi twv yovéwv 5 kai
6 va ndoxe1 ano PKU; Awote pia punveia.

®uaioloyikd
dropo (xwpig PKU)

B0 L]

’ |
o o

PKU ao8evig

5}

TR
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O lwpyos éxer 6inAn ogipd PAepapidwy ota pdria tou
(autoowpikOs EMKPATAS XapaktiPEas) nou KAnPovounoe
ané t puntépa tou. O natepas tns Untépas tou givai o
Hovabikos ouyyevAs tns Nou eu@avifer auto to Xapakin-
pa. O MNwpyos navipeUtnke pia yuvaika e pUOIOAOYIKES
BAepapibes. To npwrto tous naibi éxer pUOIOAOYIKES PAe-
papibes. lNoia eival n mbavotnta to enduevo va eupavi-
Ce1 61nAés PAepapides; Ixebidate to yevealoyiko bévdpo
TS OIKOYEVEIaS.

210 1o {euydpr opdloywv xpwpoowudtwv ToU avlpw-
nou pnopei va ebpdletal to unoAeinduevo aAAnAdpop-
@o nou gival uneubuvo yia pia popPnR Kwewaons. Lto
120 {euydp1 opdloywv xpwpoowudtwv tou avBpwnou
unopei va edpdletar to unoAeindpevo aAAnASLopPo nou
givai uneuBuvo yia tn @aivulketovoupia. Av navipeutel
éva (euydp1 atépwyv nou givai etepoduya kai yia tis Uo
yovibiakés Oéoeis va unoAoyioete tis mbavotntes:

a. Na yevvnBei éva puaioloyikd naibi.

B. Na yevvnOei éva puaioloyiké naidi, opudéluyo yia tn
uia yovidiakn Géon.

y. Na yevvnOei éva puoioAoyikd naibi, etepoluyo kai yia
s 6Uo yovibiakés Oéoeis,

6. Na yevvnGBsi éva naidi nou ndoxei kar ané ta 6uo €ién
nabnoswv.



Epyaocies - Apactnpidtntes

1. ZItov dvBpwno n ypappn tpixo@uias, n Unapn n 6xi1 pakidwv oto npdécwno kar o1 NpoakoAAnpévol fn eAelBepor AoBoi
auTIV KANPOVOHOUVTal ws Hovoyovidiakoi xapaktinpes. Mehetnote touhdxiotov évav and autoUs o€ 6oo to duvatov
nep10odtepa and ta péAn tns oikoyévelds oas. Me BAon ta OTOIXEIG NOU OUYKEVTIPWOUTE KATACKEUAOTE TO YEVEANOYIKO
6évbpo y1a to xapaktnpa autdv. NMpoonabnaote va BydAete oupnepdopata péoa anod to yeveahoyiké 6vopo yia tov tpéno
kAnpovounons twv yovidiwv nou kabopifouv tous napandve Xapaktnpes.

2. Ito akoloubo neipapa Ba xpnoiponoinoste SUo koutid pe xavipes. Kabe kouti Ba avanapiotd évav and tous dUo yoveis.
01 XAvtpes 010 KOUTi avtinpoowneUouV Tous YAUETES Mou napdyouv. To Xp@pa tns KABe Xxavipas avunpoowneUel To €i6os
tou yapétn. MNa napadeiypa, pia KOKKIVN XAvtpa PNopEi va aviinpoowneUel To YAPETn e yovoTuno A, yia oKoUpo XPWHa
MaANIOV Ka1 pia pE KITPIVO XPWHA TO YAHETN PE YOVOTUNO d, Y10 aVOIKTO Xpwua HaANIGV.

TonoBetnote 100 KOKKIVES XAVIPES GTO NPWTO KOUTI. AUTES AVIINPOCWNEUOUV TOUS YAUETES ATOUOU Nou gival opduyo AA.
TonoBetnote 50 KOKKIVES XAVTPES Kal 50 Kitpives XAvIpes ato HeUtepo Kouti. AUTES avTINPOoWNEUOUV TOUS YAUETES aTO-
pou nou gival etepoluyo Aa.

Aixws va BAénete uis xdvipes S1aAé€te pia xdvepa andé to NP®TOo Kal pia and to 6eUtePo KOUTi. INUEIMATE TO YOVOTUNO ToU
atépou nou NPOKUNTEl ané to cuvduaopd tous. TonoBetnote TS XAvipes Nicw ota Koutid.

EnavalaBate ekatd @opés.

Aokipdote xpnaiponoiwvias 1apopetikous yovotunous 6nws Aa ka1 Aa.

Kataypdayrte ta €idn kai tnv avaloyia twv yovétunwyv nou naphxbnoav katd tn diactatpwon. Ti avaloyies

avapévate ané th diactalpwon; E§nynote tnv andvinon oas.

Mati xpeialetar va pnv BAénoupe o xpadpa 6tav S1aAéyoupE TIS XAVIPES;

Mati xpe1aletan va enavatonoBetoUpe TIs XAVIPES OTa KOUTId;
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Avaluon XpwHoowHdtwv pe tn uébodo FISH






6. MetaAla&ers

To yeveukd UNIKO UNOpET va unootel aMayés Je noAous O1-
APOPETIKOUS TPOMoUs. To yeyovds autd dev NPoKahel EknAnEN.
TKke@Beite Ye nooous Tponous Unopsi va aldéouv o1 AéEels
nou undpxouv ¢’ auth T ceAiba. O1 alayés atnv aAniouxia
tou DNA, nou ovoudalovian petalagers, dnpioupyolv ouvn-
Bws éva Sapopeukd Pavotuno xwpis dpws autd va eivar na-
viote anapaitnto. Autd e€aptdtal and tov 1pdno We Tov onoio
n aAayn embdpd oto yovidiaké npoidv, dnhadh otnv npwreivn.

O1 YEVEUOTES KATATAOOOWY TS UETAMAEEIS og dUO EYAAES
katnyopies: Tis yovidiakés ka1 Uus XxpwHOOWHIKES. O TUMIKOS
autds O1axwp1opds OXEUdetal Pe Ty €ktaon s aAAayns. Av
auth agopd pikpd ap1Bud Baoswy, ous onofes cupBaivel avu-
katdotaon, npoaBnkn h énelyn, tdte ovopdletar yovidiakn
PETAMaEN. Av apopd aMayés o€ PeyaAUTEPO TUNKA TOU XPw-
HOOWKATOS, OVOUECETaT XPWHPOOWHIKA avwUaAia.

O1 petaMaters oupBarouv atn dnuioupyia yeveukns noiki-
Adtntas otov MAnBuopd kar euBuvovtal yia MOANES KAnpovo-
Uikés aoBéveres, kaBws kar y1a MOAES NEPINTAOEIS KApKivou.
MetaMdéEers pnopei va oupBolyv oe onolodhnote yevwnukd n
OWHATKO KUTIApO evés opyaviogoU. MOvo o1 HETAMAEETS Twv
YEWNTIKWOV KUTIApWV, €V ToUTOIS, Unopei va petaBiBaotolv anod
N Y1d yevid otny endpevn. Auto dpws &e onpaivel éu o1 cwpa-
TKES PETAMEEETS ivar NYOTEPO ONPAavTIKES yia Ty uyefa. Xtnv

KEQAAaio 6

NPAYHOTKOTNTA anoteholv Ty NAEIOVOTNTA TwV PETAMEEEWY,

. . . , . . . 3
Sebopévou O évas eVANIKOS opyaviouos anoteheitar and 10
nepinou cwpaukd kutapa.

H pelétn tns dpenavokuttapikns avaipias
anotelei otaBpd otnv katavonon twv pn-
Xaviop®v dnpioupyias twv petaAlagewv

H nptn yeveukh acBévera nou BpéBnke du ivar anotéheopa
OUYKeKPIPEvNs yovidiakns petdAaéns htav n épenavokut-
tapikn avaipia. To 1949, o Linus Pauling ka1 o1 ouvepydtes
tou avakdAuyav 6u n aigoopalpivn twv evnifkwv, HbA, nou
anoteAeital ané t€ooepis noAunenudikés aruoides, SUo a kan
bUo B, 61€pepe ata PUOTONOYIKG GTOHA O OXEON LE EKEivVa Mou
énaoxav anod dpENavoKUTIAPIKA avaiia.

Yhyepa yvwpiloupe du n drapopd evioniletan oto €KTo ayi-
vogU s B-noAunenudikns aAuoidas, dnou To YAOUTALIVIKO
o€U avukaBiotatar and Bahivn. H pyetaraypévn aipgoopaipivn
oupBoAiletan ws HbS. H aMayn otnv akolouBia twv apivogé-
wv eival anotéheopa pias yovidiakns HETAAAENS atny TPINAETa
nou kwd1konolel 10 yAOUTapIvikd ofU. Xtnv kwdikh aiucida
tou DNA 6nAadn, aMdéler pia Baon kar to GuUOIOAOYIKS Kw-

Eikéva 6.1 H Spenavokuttapikh avaipia Snpioupyeitar and pia petdAAagn tou yovidiou nou kwdikonoiei tn B-noAunenubikn akuaiba tns aipoapaipivns, a. Lto
HovTéNo Tou popiou tns aipoapaipivns Qaiveral n Béon tns petdAagns. B. Duoiohoyiké epubpokUttapo, endvw kar Spenavoeldés pubpokittapo, Katw.

93



bikévio GAG, nou kwdikonoiel to yhoutapivikd ofy, avu-
kaBiotatar and o GTG, nou kwdikonoiel tn Baiivn. Auth n
PETAMaEN odnyei oe aMayn s otepeodidtagns s a1pooea-
pivns, n onofa éxel ws anotéAeca TNy aMayh TS HOPPNS Twv
epuBpokuttdpwy, ta onofa, og cuvBnkes ENelyns ofuydvou,
naipvouv xapaktnpioukd dpenavoeldes oxhpa (Eikdva 6.1). Ta
bpenavokuttapa eunodifouv tn PuaIoAoyIKA KUKAOGOpia tou
afyatos ota tpixoe1dn ayyeia dnpioupydvtas npoBAhpata os
b14popa Gpyava 6nws oto onAAva kai tous nvelpoves. Ta Ope-
navokUTapa Kataotpépovial Taxutepa anod ta pUOTONOYIKA HE
OUVEMEID TNV EPGAVION CUPNTWHATWY avaipias.

AcoBeveis pe Openavokunapikh avaiuia givar opdluyor yia o
petaAaypévo yovibio nou oupBoriletan pe B, Ta dtopa autd
napdyouv povo HbS, ka1 kaBohou HbA. Ta etepdluya droua

(popeis) éxouv éva @uatoloyikd B yovidio kar éva petalay-
pévo kar bev eppavifouy Ta oUUNTMUATA TS aoBEvelas. LTous
Qopeis npokaAeitar dpenavwon UOVO Os GUVBNKES PeYAANs éA-
Ae1Pns o&uyovou, ONws o€ UYPOUETPO peyaldtepo and 3.000 m.

Yndpxouv noAAoi S rapopetikoi tunol
yovibiakwv petalhagenv

To napdbeyua tns dpenavokutapikhs avaipias deixver éu
pia aoBévera pnopel va eival 1o anotéAeopa avukatdotaons
pfas pévo ano ta d1oekatoppupia Bédoswv DNAT AMayn autou
TOU Wnou ovopddetal avukatdotaon Bdons, ka1 pnopei va
éxe1 nokida anotedéopata otnv npwtefvn nou napdyetar and

‘Otav 1o yovidio «peyal@ve» and yevid os yevid

‘Evas tunos petdA\a€ns nou avakaAu@Onke npdopata €ival n TPIVOUKAEOTISIKN enéktaon, Katd tnv onoia au§avetal o ap1Bpos
TwV ENavalnPewV pias cuykekpipévns tpinAétas voukAeouidiov and yevid o yevid. H tpivoukAeotidikn enéktaon eivai to aitio
NS YUOTOVIKNAS uatpoias, U1as AUTOOWHIKNS EMKPATOUS HopPns puikns duatpo@ias n onoia eupaviletal pe coBapodtepa
oupnt@pata and tn pia yevid otnv endpevn. Na napadeypa, o nannous pnopei va epgaviler pévo hma aduvapia ota xépia. H
Képn pnopei va éxel pétpia aduvapia oe xépia ka1 n6d1a. Zta naidid wns, v kKAnpovopnhcoouv to yovidio, pnopei va epgaviletan
ooBapn puikn aduvapia. Ma noAAa xpoévia n artiohoyia autoU tou Gaivopévou ntav dyvwotn. Evioutols, poNis npoadiopi-
otnke n aAAnhouxia tou yovidiou, anokaAu@Onke 6t n embeivwon twv cupntwpdtwv opeiletal atnv au€non tou peyébous
tou yovibiou. To yovibio nou &npioupyei tnv acBéveia Bpioketal oto xpwpodowpa 19 kar eppaviler noAAés enavalayels tns
tpinAétas CTG. Eva puaiohoyikéd dtopo €xel 5 éws 37 enavalnyels tns TPINAETAs, eV éva Atopo nou naoxel epgaviler and 50
€ws ka1 xINades enavahnyeis.

To ouvépopo tou eUBpauctou X gival n deutepn og ouxvotnta, petd to ouvdpopo Down, aitia Siavontkns kabBuotépnons
nou oxetifetal pe yevetikn avwpalia. H ovopacia tou ogpeiletal otn Bpalon, Katw and cuyKekpIPéves ouvOnkes, HiIkpouU Tun-
patos tou xpwpoowpatos X otous ndoxovies. Avdluon tou DNA £6&1e 6u to ouvbpopo tou elBpauctou X opeiletal oto
peyaho ap1Bué enavalngewv tns tpinhétas CGG otnv aAAnAouxia Baoswv tou DNA ot éva ouykekpipévo yovidio (EMR1) tou
Xxpwpoowpatos X. Ta puaioloyikd dtopa €xouv Katd péco 6po 30 enavalnyels tns CUYKeKPIPEVNS TpINAETas. O1 enavalnyels
tns tpinAétas CGG ota dropa nou ndoxouv §ekivouv and 200 ka1 §enepvouv o€ pepikés nepintwoels tis 1.300. Ta dtopa nou
ndoxouv éxouv KAnpovopnael to yovidio o «havBdvouaoa poppn», SnAadin and dropa nou 6ev ndoxouv alld gpépouv 50-200
enavalnyeis ts tpinAétas CGG oto yovidio (npopstaAhagn).

0 ap1Buds twv enavalnPewv Tns TPINAETAS OE OIKOYEVEIES Mou PEépouv th petdAagn o AavBdvouca popen au§avetar and
YEVId O¢ yevid.

Fevealoyiké 5évdpo DaivéTutrog Fovértutrog
|
. WA\ QEEN AAVA
1 2 AcBeviis
HUiKA aduvapia
! —l YA, RGN S,V
z 600
1 9 Méan

HUiKn aduvapia

oot NN (@) VAR

HUIKN aduvapia

- ® O
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Eikdva 6.2 O1 KUpIES katnyopies yovidiakwv petallaewv

10 avtiotoixo yovidio (Eikéva 6.2). Ztnv nepintwon nou n 1a-
(QOPEUIKN TPINAETA NOU NPOEKUYE KwOIKoMOIEl T0 1610 apvogy
(ouvovupo kwbdikdvio) dev aAdlel n akolouBia apivo&éwv
oty napayopevn npwteivn.

TUS NEPIOOOTEPES OUWS NEPINTAOEIS, Wia avukatdotaon Bd-
ons dnuioupyel pia tpinAéta nou kwbdikonolsl éva d1apopeu-
K& apivo€U Kol Katd ouvénela pia aMaypévn npwteivn. Edv
10 Srapopeukd apvou Bpioketal oto evepyd KEVIPO €VOS
ev{UoU N KOVTA 0€ auto, TOTE n evepydtntd tou, 6nAadh n
kavétnta katdAuons avudpdoewy, unopsi va erattwdei A kal
va pndeviaBei. Enions, oe dMa €i6n npwteividv n puetMagn
unopei va odnynogl o€ aAayn ths Sopns Tous Kal CUVEN®S Kal
NS AEIToUpYias Tous, 6nws atnv nepintwon s HbS otn dpena-
VOKUTIOPIKA avaipia. Ze GAES NePINTMOEIS pia avukatdotaon
Baons unopsi va petatpéyer éva Kwdikdvio, nou kwdikonorei
kdnoto apivo€u, o€ éva kwdIkOVIo AENS, UE aNOTEAECUA TOV
Teppatiopd ouvBeons tns noAunenudikns aAucidas. Tus nepio-
OOTEPES ANO AUTES TS MEPIMTWOEIS KATAOTPEPETAT N AETTOUPYI-
KONTa s npwrteivns.

‘Evas GMos onpavtikds tinos yoviSiakv JETOMAEEWY nepi-
AapBaver npoadnkn h éNAelyn Baoewv (Eikdva 6.2). ANayEs
otov ap1Bud twv BAcswv éxouv WS ANOTEAECHA TV EUPAvVIoNn
pETaMaypévav garvotinwy. H npoadnkn n n éeiyn iadoxi-
K@V Baoswv o€ onolodnnote ap1Bud nodanidoio tou tpia on-
p1ouUpyel, avtiotoixa, npoaBnkn A EAEIPN evos h NEPICOdTEPWV

KepAAaio 6

IkepOeite

T1 6a dnpoupynoer peyalutepo npoéBAnpa otov opyaviopo:
H éN\e1gn pias Bdons h tpiwv cuvexopevwy Bdoswv;

apvo&éwv atnv noAunenudikin aAuoida, nou unopei va aMdder
N ASITOUPYIKOTNTA TNS. Av Opws 0 ap1Buds twv Baoswv givan
H1apopeTIk6s ToU Tpia h NoAamAaciwy tou, Tote N aMnAouxia
TWV apIvogéwv Oev eppavifel NAEOV MOMES OUOIOTNTES PE TV
apxiKn.

O1 petalrd§ers bev eivar ndvrote BAaBepés

MoMovéu o1 nepioodtepes PetaMAtels odnyolv o€ anoté-
Aeopa nou dev gival Euvoikd yid TOV Opyaviouod, LEPIKES anod
autés egeavifouv NAeovekthuata. Xwpis us YEtaMESers, n ye-
VEUKN NoIKIAGTNTa Ba nep1op1otav apketd kair n eEENIEN, 6nws
n yvwpiloupe onuepa, &e Ba eixe oupBei.

O1 nep1oodtepss and us PEtaMAels Bewpouvtal emBAaBETs,
eneidn éxouv coBapés emnuoels otov opyaviouo. MoANés
opws dev eivar emBAaBeis ka1 xapakmnpidovtal ws oudétepes.
Ma napdadeiypa, HETaMAEEISs nou odnyoUv o€ aAayh evos Povo
apvo&éos pnopei va éxouv eAdxiotn enibpacn otn otepeodid-
taén ka1 otn Aertoupyikétnta s npwteivns. O1 aAayés nou
oupBaivouv ¢’ éva yovidio kar Oev odnyolv oe aMayh tns
aMnAouxias Twv apivo&éwy ths dnuioupyoUpEevns NPwteivns,
Myw eEKPUNOPOU Tou yevetkoU KmOIKa, ovopddovtal alwnn-
Aés petalagers. ANayés otnv aMndouxia twv Bdoewy napa-
mpouvtal Ox1 Hovo og neptoxés tou DNA nou petaypdgovian
(yovibia) aMé kar ous undAoInEs.

AxtuivoBolia ka1 petaAhdgels

0 avBpwnivos NAnBucp6s ektiBetal pe noAoUs tpénous o€
aktivoBoAies n.x. yia 1atp1koUs oKonous (aKTIVOOKOMNGEIS,
aktivoBepansia) n yia enayyeApatikous Adyous (epsuvnui-
Kd h nupnvika epyactipia). Enions ektiBetar otnv koopkn
akuivoBoAia, nou ¢pBdver otn 'n ané to &idotnpa, ka1 gtnv
akuivoBolia mou eknépnouv ta padievepyd kortdopata.
Katd nep166ous ektibetan o€ peydha noad aktivoBolias nou
ekAUovtan Katd tn 1dpkeia SOKIPOV ATOpIK®V ONA®V Kal o€
nupnvika atuxnparta.
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HaAOETON, OPIOHEVES XPWOTIKES, APWHATIKOT KUKAIKOT ubpoyo-
H unep1cobns akuivoBolia nepidapBdvera vavBpakes akopn kal n kageivn. MoMés and autés us ouofes
otous pEtG?\)\G&OYéVOUS nupdyovu—:s Bpiokovial o€ yewpyikd, Bropnxavikd Kal ¢apUAKEUTKA npoi-
OVTa MOU XpNaTono1oUvIal euputata.
Mcdbs Aonov éva kuttapo pnopsi va d1atnphost otabepn uia
aMniouxia Baoswv anapaitntn yia tn wh uneprndmvIas au-
s TS aMayes nou dnpioupyouval and tous H1a(opous e-
taMatoydvous napdyovies; H andvinon eival éu ta kuttapa
nepIéxouv NApa NoMd évlupa, nou avayvwpidouv us BrGBes
ka1 emdopBivouv 1o DNA. Meprooodtepo and 99.9% twv Aa-
Bwv s avuypagns tou DNA embiopBavovtal pe autd tov
POoNo. ©a pnopouoape Aondy va Napopo1dooupE To KUTLapo
uE éva autokivnto, 1o onofo evd Bpioketan H10pK®S OE kivnon
S1aB€ter pa opada pnxavikwv, nou emdiopBavel dAes us BAG-
Bes tou, apéows PONS npokUyouv Kal €01 To autokivnto &e
otapatd va Aeitoupyel puUOIoNOYIKA.

Mo1o1 napdyovtes npokaAouv petairdgels

O1 petaMdgels nou spgavidovtar a1gvidia péoa otov nAnBu-
opé ovopdlovtar autépates kar Bewpeitar 6u npogpxovial
and A&Bn nou yivovtar katd v avuypagn tou DNA A katd to
H10XWPI0UG TWV XPWHOCWHATWY.

O\es 01 petaMdters e dnpoupyouvian autdpata. Moof -
nol PetaMd&ewv pnopei va npokAnBouv and napdayovies tou
nepiBaMovtos, nou ovopdloviar petaAhagoyoévor. I’ autous
nepiAapBavovial H1épopes xnpikés ouaies, kabBms kar didpo-
po1 Wnot akuvoBoN®y, 6nws n X kai n y-akuvoBoAia, kaBws
Ka1 n KOOWIKA Kal n unepicdns akuvoBoAia. Mepikés ano us
Xnp1kés ouaies nou éxouv petaMagoydvo dpdon givar n gop-

YTN OUVEXEID, QVaMEPOVIAl PEPIKES OUXVA eUPaVICOUEVES
aoBéveres tou avBpmnou, nou ogeilovial oe PEtaMEters. O
nepioodtepes Sev eival anotéheopa evés YOVO TUNOU YETAMa-
€ns. Mnopei va €ival anotéAeopa avuKkataotdoewy, EMNEIPEwWY
A npooBnkav d1agopeukoy ap1Buol Bdoswy. Autd éxel ws
QNOTEAEOHA TN PEYAAN ETEPOYEVEID TWV CUPMTWHATWV avApEoa
o€ dropa nou ndoxouv and v id1a aobéveia.

H mo anotpomacukn cuypn otnv 1otopia ths avlpwnotntas
OUVEICPEPET OTNV ENIGTNHOVIKNA €pEUva

H ékpn€n tns atopikns BopBas atn Xipooipa kar to Naykaadki oto téhos tou AeUtepou Maykdapiou MoAépou, otis 6 kai 9
Auyouotou 1945, édwae tn duvatdtnta pelétns tns petalla§oyovou Spdons tns akuivoBoAias. H ékpnEn auti, nou okotwaoe
200.000 avBpwnous o deutepOAenta, APNOE Ta oNPASIA TS KA1 OTIS ENOUEVES YEVIES PE TN HOPPN KAPKivou N petalld§ewy. H
ouxvotnta gupdvions Aeuxaipias (kapkivos tou aipatos) au§ndnke otov NAnBuoud Uotepa and 10 xpoévia, Ve N cuxvotnta
EUPAVIONS KAPKIVOU TwV NVEUPOVWYV Uotepa and 20 xpovia. H avgnon autn givar mBavd to anotéAeopa dpaons tns aktivoBo-
\ias, n onoia au€avel tn cuxvotnta dnpioupyias petaA\a€ewv ota ocwpatika kuttapa. O1 teheutaies pnopouv va odnynaouv
otnv EUPAVIoN TwV HOPPWV KapKivou mou avapépOnkav. EmnAéov o1 epeuvntés unoldyioav tnv au€non tns ouxvotntas
petaAAG§ewV o€ KANold yovidia twv KUTtapwyV Tou aijatos. Oa XPEIaotel va yivel HENETn Kal OE ENOHEVES YeVIES, Yid va BpeOei
n enidpaon twv unoAeinépevwv petal\a§ewv, mou dSnptoupyouvtal and tn padievepyd aktivoBolia, Epocov dropa Popeis yia
tnv i61a petdAagn Ba yevvnoouv naibid, kanoia ané ta onoia Oa gival opdluya kai Oa ekppdlouv to pavotuno.
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Eik6va 6.3 To pdpio tns aipoopaipivns, HbA, tou avBpdnou. Anoteleital and
600 B ka1 6Uo a noAunenudikés aluaibes. LTo eowtePIKO Tou popiou Bpi-
okovtal téaoepis opades aipns. Kade pia ané autés eival ouvbedepévn pe pia
noAunenudikn alucida.

Feveukés Hratapaxés ous
aipocpaipives tou avbpwnou

Ta epuBpd argoopaipia tou avBpdnou NePIEXOUV KUPTws pid
npwteivn, v aipgoopaipivn. Kabe uopio aigoopaipivns €xel
O(aIPIKO OXNWA OTO XWPO KAl anoteAeital and t€ooepts NOAU-
nenudikés ahuoides avé dUo Opoles, kKaBewd and us onofes
ouvdéetar pe pia opdda aipns (Eikéva 6.3), O1 aipoopaipives
TOU EVNATKOU atOpou 610pEpouy and Ts aviioToIxes Tou epBpu-
ou. H kUpia aigoopaipivn katd v euBpuikn nAikia eivar n
arpoogaipivn F (HbF) pe odotaon a,y, 6nAadh anoteheital and
bUo nohunenudikés aluoides a kar anod duo v, Katd v evi-
Nikn Cwh n kUp1a aipoopaipivn eivar i HbA pe odotaon a,B,,
€V aVIXVEUOVIAT KA1 WIKPES MOOOTNTES [ias GAANS a1poopal-
pivns, s HbA,, pe olotaon a,b,. Ta evhhika dtopa enions
ouvBEtouv NoAU pikph noodtnta (\iyotepo and 1 %) tns HbF.

Ta yovidia nou kwdikonololv Us aAUCTOES Twv a1HooPalpl-
Vv eppaviCouv MoAés PetaMdEels, nou odnyouv otn dnui-
oupyia aipyoo@aipivonabeiy. Xto yovidio s noAunenudikns
ahuoibas B éxouv Bpebei nepioodtepes and 300 Hrapopetikés
HETAMEEEIS. B pa petdMaln ennpedler apvotéa onpavukd
Y10 TN AEITOUPYIKOTNTA TS NPWTeivns, dnws autd nou Bpioko-
VIOl KOVIG otnv nep1oxn Npocdeans tns aipns, TOte dnUioupyei-
a1 coBapd NPdBANUA yia Tov opyaviopo. Yndpxouv Opws Kal
PETAMGEEIS nou nepvouv oxedov anapathpntes h nou dnpi-
oupyouv pévov hma avaipia. Tétoles eivar o1 YetaMégers nou
apopouv nepioxn tns aAucidas nou Oev eival CNPAVTKA yia T
Ag1toupyia Tou popiou.

KEPAAQ10 6

Mia ané us coBapdtepes aigoopaipivondabeies gival n Ba-
Aaooaipia, nou ogeiletal o eAattwpévn oUvBeon eite twv a
€ite twv B ahucidwv kar odnyei avtiotoixa o€ a- h B-Baracoai-
ufa. H B-Bahagoaipia xapaktnpiletal anod peyaan etepoyévela,
Snhadn npokaAeitar and noAd Siagopeukd €idn yovidiakv
PETOMAEEWY ONws avuKkataotdoels, eAEfPeIs Kal NpoobnKes
Baoswv. Ta cupntdpata s acBévelas drapépouy ws NPos
Baputnta Petagy S1apopwv atduwy Kai oxetiovtal pe 1o €i6os
s PYetdMaéns nou ta npokaiel. Ta ocupntopata pnopsi va
Kupaivovtal and coBaph avaidia (naviehns éNelyn noAune-
nudikns ahuaidas B, ouvends kar HbA) éws hydtepo coBapn
avaiyia (EAattwon ouvBeons noAunsnudikns aiucidas B, ouve-
nws olvBeon HbA o NoAU Pikph noodnta).

Ta opoluya dropa pe B-Balacoapia epeaviCouv coBaph
avaidia. H avopetomon yivetan pe ouxves petayyioers afpatos,
o1 onoies Opws otadiakd dnpioupyolv npodBAnua Adyw tns
unepeOPTWONS ToU opyaviopou pe aidnpo. To npdBAnua autd
avupetwniCetal Ye pAPUAKEUTKA aywyn (anooidhpwon). Lta
opéluya dropa napatnpeital o€ NOAES NEPINTWOEIS augnaon
s HbF, n onoia unokaBiotd pepik®s tn Asitoupyia ths HbA.
Ta etepdluya dropa -popeis- eppaviouv nma avaiyia kai au-
&npévn olvBeon HbA , n onoia anoteAel diayvwaoukd deiktn.
H aoBéveia kA\npovopeital pe auToowpIKG UNOAEINGUEVO TUNO
KANPOVOUIKOTNTAS. XUVEN®S, 6tav kal o1 SUo yovels gival ¢o-
peis tns aoBéveias, o kivouvos eupavions s B-Bahacoaipias
otous anoyovous tous eivar 25%.

H ouxvotnta twv €tepOlUywV aTtoPWY UE HPENAVOKUTIAPIKN
avaigia n B-Bahacoaiyia eivar au€npévn oe MEPIOXES ONWS
01 XWpes tns Meooyeiou, ths Autikns kar AvatoNkhs Appikns
ka1 s N.A. Aacias, énou egpavidotav ehovoaia. H au€npévn
ouxvotNTa OQEfAeTal otnv avBEKTKOTNTA WV QOPEWV 0TV
npooBoAn and to NMAacu®d1o (NPwtd{wo) nou NPOKaAel thv
ehovooia, engidn ta epubpokUTIapd Tous ev EUVOOUV TOV MOA-
AanAaoiaopd Tou. Luvends, n npootacia nou npocdidel n pe-
Magn ws Npos thv erovooia anoteAei éva nAeovéktnua, nou
ToUs napéxel auénpévn mbavédtnta emBiwons kar duvatdtnta
avanapaywyns.

Ta yovidia nou kwdikonoloUv v noAunenudikh aiucida a
efvan &1MAd, dnAadh undpxouv GO yovidia a oe kaBe oudAoyo
xpwpoéowpa. H a-Balacocaipia sivar anotéheopa, oxeddv oe
ONES TS MEPIMTMOETS, ENEIPEWY OANOKANPOU TOU yovidiou mou
kwo1konolei tnv nohunenudikn aiuciba a. Epocov os kdBe
GTOpO UMAPXOUV OUVONIKG T€00Epa yovidia a, eAEiels pno-
pei va dnpioupynBoulv ce éva, duo, tpia, N ka1 ota t€ooepa
ano autd ta yovidia. Ooo nepioodtepa yovidia a Asinouv 1600
Baputepa eival ta oupntdpata s acbévelas. H EMeyn twv
yovidiwv a ennpeddel dAes Us alpoopalpives tou avBpnou
nou avagépOnkav, ene1dn n noAunsnudikn aAucida a anoteAed
OUCTATKO AUTAV TWV ATHOCPAIPIVADV.
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MetaAhagers oe yovibia nou kwdikonolouv
év{upa dnpioupyouv us Siatapaxés tou
petaBolhiopou

O1 petaBolikés 0boi otov GvBpwno akohouBouv opiouéva
otddia, kabéva and ta onofa eréyxetan and kanolo évlupo.
‘Exouv neprypagei nepinou 200 biatapaxés tou petaBoMopou,
01 onoies apopouv kKupiws T Asrtoupyikdtnta ev{Upwy. H on-
pioupyia petaMéEewv o€ yovidia nou kwdikonololv kanoia
ané autd ta évlupa npokalei H14popes KANPOVouIkEs aoBé-
VEIES ONWS N PATVUAKETOVOUPTa Ka1 O OAPIOHOS, O1 OMOTES KAN-
POVOPOUVTaT HE QUTOOWWIKO UMOAEINOPEVO TUNO KANPOVOUIKO-
mnias.

H @aivulketovoupia (PKU = Phenyl Keton Urea) efvan pia
aoBévela n onoia npokaieitar and v éAelyn tou evlUpou
MOU OTa (PUCIONOYIKA GTOUA PETATPENET TO ApVOEU Pa1vUAAC-
vivn o€ wpooivn (Eikéva 6.4), e anotéAeopa th CUCCWPEUON
@avuAaiavivns. Zta dtopa nou givar ogéduya yia 10 UMOAEI-
noUeVO PETaMaypévo yovidio napepnodidetal n guaIoAoyIKN
avantu€n kar AEIToUpYia TV KUTIAPWY TOU EYKEPANOU, UE OU-
véneia tn diavonukn kabuotépnon. EGv n aoBévera avixveuBei
vopls, Katd  veoyvikn nhikia, TOTE N UPAVION TwV CUPMTW-
PATtwv nou oxetidovial Je authv Pnopel va anogeuxBei pe

Ta&ié1 oto xpdvo

To 1956 o1 Levan ka1 Tjio Bpiokouv 6T ta 61nAog1dh kuttapa
otov avBpwno nepiéxouv 46 XpwWHOOMUATA.

To 1956 o1 Hammerton ka1 Ford Bpiokouv 6T 01 yapétes otov
avBpwno nep1Exouv 23 XpWHOCWHATA.

To 1959 o Lejeune nepiypd@el tnv NpwdIn XpWHOCWUIKA avw-
palia, to oUvépopo Down.

xpnolgonoinon, €p’ dpou {wns, katdMniou G1a1toroyiou pe
NEPIOPIOHEVN NOCOTNTA GaIVUAaAQvivNs.

O al@iopds ogeiletar otnv EMeyn evds ev{ipou, To onoio
€fvar anapaitnto yia 1o oxNPauopd s XPWOoUKNS PEAavivNS.
Y10 Gropa nou ndoxouv and aA@iopd UNdpxel EMEIPN NS Xpw-
ouknhs oto &éppa, ota paANid kar otnv ip16a tou o@BaApou. O
oAQIopOS eppavilel etepoyévela, SnAadn GMa atopa pgpavi-
(ouv Navtehh EMelyn evepydtntas tou evqUPou, evid GAAD Y-
@avifouv Yerwpévn evepyotnta.

Autopates anoBoAés
KA1 XpWHOOWHIKES PETaANdEers

Autdpatn anoBoln €ival n S1akonn tns kUnons NP1V and v
gIkootn tétaptn eBoopdda. O1 nepioodtepes anoBoAEs, ne-
pinou to 75%, cupBaivouv npiv ané tnv 16n eBopdda ka
napatnpouvtail 610 12% twv KUNGEWV.

Melétes anébeifav 6t oto 50% twv anoBolwv ta éuBpua
€XOUV XPWHOOWHIKES avwpalies. And autés o€ pPeyalUte-
pn ouxvotnta gpgpavifovial o1 tpiowpies. Eival pavepd ou
n auBdépuntn anoBoln tou guBpUou Aeitoupyei oav €ibos
«AHUVTIKOU PNXaviopou», 0 Onoios anotpénsl tn yévvnon
naid10U Nou PEPEI ONPAVTIKES XPWHOOWHIKES AVWHANIES.

Onws éxoupe NON avapépel, o1 HETAMAEES eival aMayés oty
akoloubBia ka1 otov ap1Bud twv Bdoswv oto yovidiwpa evos
opyaviopou. O1 Pyeyaes o€ €KTaon aANayEs anoteEAOUV TS Xpw-
HOOWHIKES avwpaies. H avéAuon twv XpwHOOWUIKDY avwpa-
Ny éyive Suvath PETA TV avantuén TeEXVIK@Y Nou EMTPENOUV
NV NAPATAPNON KA1 T AEMTOPEPN JEAETN TWV XPWHOOWHATWY.
O1 aMayés otov ap1Bud twv XpwHoowudtwy ovopdlovial

Eik6va 6.4 Aidypappa oto onoio gpaivovtal ta onpsia 6rnou undpxel «epnddion nou Siakoéntel to petaBohiopod tns gaivulaavivns npos peAavivn otn Gavulke-
tovoupia (1) ka1 otov aA@iopod (2). To eynddio dnpoupyeitar and ENelyn twv avuiotoixwv eviUpwv nou npokaleital and petaAdels ota yovidia nou ta kwdi-

Konoiouv.

Aiatpo@ri ®AINYAAAANINH TYPOZINH

1
DAINYAKETONOYPIA
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KepAAaio 6

Eik6va 6.5 Mn &1axwpiopds xpwpoowpdtwy a. katd th Sidpkeia tns 1ns ka1 B. katd tn Sidpkeia tns 2ns peiwtikns Siaipeans. Ffovigonoinon twv pn GUOIOAOYIK®OV
YOAHET®V, NOU NPOKUNTOUV, HE PUOIONOYIKO YaUETN €Xel s anotéAeopa th Snptoupyia UYWTMV PeE Pn GUOTOAOYIKG apP1BHO XPWHOOWUATWY.

ap1OUNTIKES XPWHOOWUIKES AVWHANIES, V() 01 aMayES Otn
dopn anoteholv TUs SOUIKES XPWHOOWHIKES avwpalies. O1
OMaYESs QUTES EXOUV OUVABWS WS anNoTEAEoHa Ty Tpornonoinon
TOU (aIvotunou Tou atdpou.

Eikéva 6.6 Ta nepioadtepa dropa pe oUuvépopo Down €xouv Tpia avtiypapa
TOU XPWHOOmHATOs 21.
a. Atopo pe ouvépopo Down nou ouppetéxel otous Special Olympics.
B. Kapudtunos apoevikou atdopou pe auvépopo Down.
Me BeAdK1 onpEI@VETaT TO EMNAEOV XPWHOOWHA 21.
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Eikdva 6.7 H ouxvétnta eppavions tou cuvdpdpou Down oxetiletar pe tnv
n\ikia tns pntépas.

O1 ap1OpnTIKéS XPWHOOWHIKES avwHaNies
givar anoté\eopa Aabwv otn pe1wTIKN
61aipeon

Av katd n Sidpkeia s pEIWTKNS d1aipeons dsv npaypa-
tonoinBei puoIoAoyIKA O S1aXWPIoHOS TWV OUOAOYWY XPw-
HOOWUATWY N Twv adEAPOV XpwHatidwy, éva paivéuevo nou
ovopdletal pn-81axwpIopds, tOte OnuloUPyoUVTal YAUETES
JE ap1Bud XPWHOOWHATWY PEYAAUTEPO N UIKPOTEPO TOU (U-
010A0y1KOU. H yovigornoinon twv pn QUGIOAOYIKWDV YAUETWVY,
Mou NPOKUMTOUV, UE PUOTIONOYIKO YAUETN €XET WS ANOTEAEOHA
n dnpioupyia QUywtoU pe «AavBaopévn» NoooINTa Yevetikou

Eikéva 6.8 Kapudtunos atépou nou ndoxel ané auvépopo Klinefelter.
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UNIKOU, to onoio dev avantioostal gpuaotoloyikd (Eikova 6,5).
Ta dtopa nou NPOKUMTOUV Ka1 €xouv nepioogia h ENeyn pi-
KpoU ap1BuoU xpwpoowudtwyv ovopdlovtal aveunhogidn. H
anouoia evés POVO XpPWHOOMPATOs ovoudletal povoowyia,
€V N UNapén evos emniéov tprowpia. H povoowpia eivar ou-
vhBws Bavatnedpos y1a tov opyaviopd, S10T 10 XpwHOoMHATA
HE Ta yovibia nou nepiéxouv, pe €6aipeon ta QUAETIKE, Npénel
va undpxouv oe U0 «bdogIs», yia va eEao0paNOTEl N owoth
avantuén tou Uywtou.

O1 ap1BUNTIKES XPWHOOWUIKES avwpalies dnpioupyouvial
Ot QUTOOWWIKA N 0T QUAETIKG XPWHOOMHATA. TN CUVEXED
avaQEPOVTAl Ol CUXVOTEPA EPPAVICOUEVES NEPIMTOEIS OTOV
avBpwno.

To oUvépopo Down (Tprowpia 21) givar n mo kown ap16-
UNTKA XPWHOOWUIKA avwpaNa. Ta dtopa e olvopopo Down
eppavidouv kaBuotépnon otnv  avantuén, XapaKINPIOUKES
duaopopeies oto Npoéowno Kar d1avonukh kabuatépnon. Ltov
KOpUATUMO TWV aTdPWY MOU MACXoUV, Ot OAes oxebdv TS ne-
pINtWaEels, epgavietar éva emniéov xpwuoowua 21 (Eikéva
6.6). H Unap&n tou emniéov xpwHoowuatos ival anotéAeoua
un 610XwP10p0U Twv XpwHoowpdtwy tou 21ou (gUyous katd
T0 OXNPATIOPO YaPety otn peiwon. Me autd tov t1péno dnyi-
OUpPYEeiTtal wdapP10, KO1 OE OXEUKE MYOTEPES NEPINMTAOEIS OMNEPHQ-
tolwdpio, pe dUo xpwpoowpata 21. Foviponoinon tou yapétn
nou €xel 10 emniéov xpwpoowpa 21 pe éva uoioloyikd Ba
dnpioupynoel oto uywtd tpiowpia 21. H mBavotnta yévn-
ons naidiou pe olvopopo Down oxetiCetal pe tnv nAikia s
UNtépas. Mehétes Geixvouy éu pia péAouoa pntépa nhikias 45
ELMOV €xel MONU PeyahUtepn mBavotnta va anokthoel naidi ye
ouvépopo Down og oxéon pe Uia YéMouoa Pntépa nhikias 19
etv (Eikéva 6.7).

AMES OXEUKE OUXVES APIOUNTIKES XPWUOOWHIKES AVWHANIES
Nou a@opoUV Ta AUTOOWHIKE XpWwHOoWHata €ival N Tp1IowHia
13 ka1 n tprowpia 18. Ta dtopa nou Ndoxouv and AUTES ep-
eaviouv BapUtepa oupmdpata ano ekeiva nou ndoxouv anod
ouvépopo Down, mBavédyv eneidn ta xpwpoowuata 13 kar 18

Eik6va 6.9 Kapudtunos atépou nou ndoxel ané ouvépopo Turner.



efvar peyahUtepa o péyeBos ka1 nepIEXxouv NepIoodTEPa yovi-
oia.

Ektés and ap1Buntikés avwpaAies nou agopolyv tTa autoow-
PIKE XpWHOOMUATa Napatnpouvial ap1BUNTIKES avwiaMes Kan
00 PUAETIKG XpWHOOMUATa.

AUo ano ta xapaktnpioukd olvopopa auths tns katnyopias
eivar 10 ouvépopo Klinefelter ka1 to alvbpopo Turner. Ta
aropa pe ouvdpopo Klinefelter éxouv puaiohoyikd api1Buéd au-
TOOWHIKDOV XPWHOOWUATWY (44) ka1 tpia QUAETIKE XpWHOOW-
pata, ta XXY, avti tou puaioloyikoU Celyous XY (Eikéva 6.8).
Ta dtopa autd €xouv eGWTEPIKA XAPAKINPIOUKA apOEVIKOU
atépou givar dpws oteipa. Ta Xxapaktnpiotkd tou cuvdpopou
gpeavidovian petd v epnBefa.

Ta dtopa nou ndoxouv ano 1o auvépopo Turner €xouv Qu-
010M0Y1KG ap1BUG AUTOCWUIKMV XpWHOCWUETWY (44) aANG
HOVO €va xpwpoowpa X and 1o (EUyos TV QUAETIKMV Xpw-
poowpdtwy (XO) (Eikéva 6.9). Auth ival n govadikn povo-
owpfa nou éxel Bpebei otov dvBpwno. Ta dtopa autd dev
eU@avi(ouv OEUTEPOYEVA XAPUKINPIOTIKA TOU QUAOU, nap’
6N Mou éxouv parvétuno BnAukou atépou, Kal givar otefpa.

01 Sop1kés XPWHOOWHIKES avwpalies aAAd-
{ouv th popPoAOYia TWV XPWHOCWHAIWV
O1 BOWIKES XPWUOOWHIKES avwpahies gival aMayés otn Sopn

€vOs 1 NEPIOOOTEPWY XPWHOOWUATwWY. O1 SoIKES AMAYES OTO
XPWHOOWHA UNOPET va apopouv PePIKA yovidia h éva peydho

A BT 4 E Z H 0

‘EAAeIyn

Kepdahaio 6

TUAPA TOU XpwHoompatos. H dnpioupyia HOPIKWOV XpwUoow-
HIKGV avwdaN®v eival anotéheopa S1dGopwy pNXaviopwv
Katd t 61GpKeEIa ToU KUTapikoU KUkAou. a napddeiypa, n
Bpavon thyatos and éva N NEPICOOTENT XPWHOOWDUATA KA,
Ot GUVEXELD, N AavBaopévn enavévwon ToU UMOPET va €xel ws
anotéAeopa ENEIYN, petatdnion h kanold GAAn avadidraén twv
yovibiwv oto xpwpdowpa. O1 HOHIKES XPWHOOWHIKES avVwa-
Nigs gival anotéAeopa s dpdons petaAa&oydvwy napaydviwy
onws o1 akuvoBoAies Kai o1 S1POPES XNUIKES OUTIES.

O1 S0PIKES XPWUOOWUIKES AVWUAAES €XOUV WS ANOTEAECHA
v aMayh otnv noodtnta n otn Sidtagn s yeveukAs MANPo-
popias ota xpwpoowuata. Avaloya de Tov TUno s aAAayns
brakpivovtal H1apopa €i6n GOPIKMY XPWHOCWHIKMY avwua-
Mav (Eikova 6.10).

H éN\eign givan n andAeia yeveukoU UNikoU. To ouvépopo
Pwvn tns ydras (cri-du-chat) opeiletar otnv ENelyn evos tn-
patos and 1o xpwuoowpa 5. To ouvdpopo ovopdletar €1,
yiati 10 KAGUA Twv veoyéwntwv nou néoxouv Poiadel pe 1o
KAGpa s yatas (cri-du-chat). Ta dtopa nou ndoxouv and 1o
OUYKEKPIPEVO aUvOpopo ppavidouv d1avonukn kabuaotépnon.

O 6&inhaciacpds €ival n enavéAnyn €vos XPWHOOWHIKOU
TWAPATOS 010 Xpwloowpa. H avaotpogn Onuioupysital and
Bpavoceis oe 6Uo diapopeukd onpeia evos XpWHOOMUATOS KAl
€NAVEVWON TOU TUNPATos UoTtepa and avaotpoen. H avactpo-
QN €xe1 WS OUVENEID TNV adayn ths idtagns twv yovidiwy oto
xpwpoowpa. TéAos, n petatémon ival anotéAecpa Bpauons
€VOS THNPATOS TOU XPWHOOMPATOS KA1 OTN CUVEXEID EVONS TOU
o€ éva Ao un opdoyo xpwpdowua. Xus apoiBaies petatoni-
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Eikdva 6.10 Eibn S0pIKOV XpWHOOWHIKOV avwpaN®V.
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Atopa pe cuvbpopo Down
KA1 «(pUCIOAOY1KO» ap1Bpo XpwHOoWHATWV

‘Exe1 unoloyiotei 6t 1o 4% NEPINOU TWV AtOPWV NOoU EUpa-
vifouv ta xapaktnpiotika tou cuvépopou Down éxouv Qu-
o10)\oy1ké ap1Bud xpwpoowudtwv dnhadn 46. H eppdvion
TWV XAPAKTNPIOTIKOV Tou ouvdpopou Down opeiletal otnv
napouasia «TP1tv NEPINOU» avilypdPwy TOU XPWHOCWHATOS
21. Ta 600 avtiypaga otov kapudtuno anoteAouv To puaio-
Moyik6 {euyos twv xpwpoowpdtwv. To emnAéov aviiypago,
nou ival ouvnBws o peydhos Bpaxiovas Tou XpwHoowHa-
10s 21, éxe1 petatomotei o€ KAnoio AANo xpwpocwpa. Ta
emnléov avtiypaga twv yovidiwv, nou evroni{ovtai oto pe-
yaho Bpaxiova tou xpwpoowpatos 21, paiveral va eubuvo-
VTal Y10 TNV EUPAvIon TV CUPNTWHATWY TNS GUYKEKPIHEVNS
acBéveias.
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0€1S €XOUHE «QVIOAAYN» XPWHOCWUIKMY TUNPETWY avapeoa
o€ un opdAoya xpwyoowpatd. rus auoiBaies petatonioels de
XAVETAT YEVETIKO UNIKO Ka1 Ta GTopa Nou s GEPouV eppavi(ouv
ouvNBws GUOIOAOYIKG GaIVOTUNO. TaUTOXPOVA OHWS EPPaVi-
Couv kivOuvo andKINoNs ANoyoVWY PE XPWHOOWHIKES avwua-
Nes, ene1dn katd 1o (EUYAPWHA TWV XPWHOOWHATWY OTN pEl-
wukn diaipeon NPoKUMTOUV KAl PN-QUCIOAOYIKOT yapEtes. Ma
™ d1aniotwon twv GOUIKMY XPWHOOWHIKMOV avWPaN®V &ivan
anapaitnTn n xpon Twv XPWHOOWHATWY HE TEXVIKES Nou On-
p1oupyoUuv {Mves oTo XpWwHOowa, dnws {wves Giemsa.

Ta emtevuypata tns épeuvas otn Meveukn
ouveiopEépouv otnv avdantu§n pedodwv
yia th §1dyvwon twv YEVETIKOV acBeveidv

O1 YV(MOEIS NMOU €XOUKE AMOKTACE! Ot popiakd eninedo yia
TOUS PNXaviopous nou &npioupyolv TS Yevetlkés aoBéveles
pas éxouv npoo@épel t duvatdtnta avanwugns Yebddwy pe s
onofes aviIXveUOUE YEVEUKES OVWHAAES 0Ta JEAN W1aS O1KOYE-
velas h ota dropa evos NAnBuopoy. H 51ayvwaon twv YeVEUKWOV
aoBeveiv pas Bonba:

e Jtov 600 10 duvatdv Mo €yKaIPO EVIOMIOUO YEVETIKMV
avwPaN®V ota dtopa nou e€etdloviar.

e JTOV EVIOMOHS TV POPEWY YEVETKWDV A0BEVEIQV.

e Jtov npoodiopiopd s mBavoetntas ueAvions Uias yeve-
KNS aoBévelas otous anoydvous Hias O1KOYEVEIDS Otnv
onofa éxe1 napouaiaotei n acBévela.

H éykaipn &1@yvwon pias yeveukhs acBévelas npoopéper T
buvatotnta oxediaopou Bepaneutikns aywyns, €101 MOU va Aa-
X10T0MNo10UVTal 01 EMNAOKES TN acBéveias 6nws otnv Nepintw-
on s gaivulketovoupias (PKU). O éleyxos yia tov eviomouo
v mMBavmdv popéwv, dnws aus NEPINIDOEIS TNS OPENAVOKUT-
Tapikhs avaipias kat wv Balacoaipidy, npaypatonoleitar pe
okond tov unoioyiopd tns mBavotntas dnutoupyias anoydvwv
MoU NACXoUV and TS OUYKEKPIUEVES KANPOVOUIKES OOBEVEIES.
Akopn, otnv nepintwon S1dyvwons YEVEUKWDVY avwpaN®y Katd
™ O1EVEPYEID TOU NpoyevwNnTuKoU eréyxou, Oivetal n duvatdtnta
&1akonns ts kUnaons.

H &idyvwon twv yeveukwv acBevei®v pnopsl va npaypato-
noinBei (Mivakas 6.1):

e Men Pehétn Tou kapuotUnou, énws yia napdderyua katd
TOV MPOYEVWNTIKO EAEYXO.

e Me &idpopes Bioxnpikés Sokipaoies.

e Me v avéluon s aMniouxias twv Bdoswv tou DNA
(Hop1akh &16yvwon).

2N OUVEXEID avapépovtal BUO MEPIMIMOEIS EPAPUOYNS TNS
napandvw peBodoroyias yia tn Sidyvwon s GaIVUAKETOVOU-
pias ka1 tns HpenavoKUTIapIKNS avalpias.

H epappoyn npoypduuatos ENEYXOU TwV VEOYVMV y1d TN ¢ai-
VUAKeTOvoUpia éxel peIdogl onpavukd us nepintmoels d1avon-
ukns kaBuotépnons ané auth v acBévera. O éAeyxos y1a In



(OIVUAKETOVOUPTa NPaypatonoleital Pe tov UMoAOYyIopd NS
OUYKEVTPWONS TNS Gpa1vUAaAavivns oTo afpa Twy VEoyEwnTwy.

H &penavokuttapikh avaipia eivar pia anoé us Ayes yeveukés
aoBéveles s onoias o Pnxaviopos dnpioupyias €xel JeAen-
Bei 61€€001kG. Autd pas ivel tn duvatdtnta H1dyvwons s
aoBévelas pe T xpnolgonoinon NOA®Y O10QPOPETKWDV TEXVI-
Kov. Mia and autés eivar n napatnpnon s JoppoAoyias twv
€pUBPV KUTIdpWVY 0€ OUVONKES EMeIPNSs 0EUYOVOU. TNV Nepi-
ntwaon érnou o §topo NAoxel, Ta epubpokUTtapd Tou naipvouy
bpenavoeldés oxnpa (bokipacia dpendvwaons). MNa i Sidyvw-
on s 6peNAVOKUTIAPIKAS avalpias xpnaiponolouvial enions
TEXVIKES MOU EMTPENOUY ToV NPoadlopiopd tns alpgoopalpivns
HbS ota epuBpokUttapa dnNws Ka1 Tov eviomopd Tou UETAANaY-
pévou yovidiou B,

MINAKAZX 6.1: Teveukés aoBéveies kar péBodor pe tis onoies
npaypatonoigial n Siayvwon

leveukn aoBéveia MéBobos

LUvpopo Down (tpiowpia 21)
zov6popo Klinefelter

ZOvbpopo Turner

LUv6popo Patau (tprowpia 13)
LUv6popo Edwards (tpiowpia 18)

Avdluon kapudétunou
Avdhuon kapudtunou
Avdhuon kapudtunou
Avdhuon kapudtunou
Avdhuon kapudtunou

PeuvoBAdotwpa Avaluon kapudtunou
Oaivulketovoupia Bioxnpikés péBodor
Kuouikn iviwon Avaluon DNA (PCR)
‘ENeyn-a,-avuiBpuyivns Avdhuon DNA (PCR)
Aipoppo@ilia A Avdhuon DNA (PCR)
Aipoppogilia B Avdhuon DNA (PCR)
Apenavokuttapiki avaipia Avdhuan DNA (PCR)
B-8ahacoaipia Avaluon DNA (PCR)
a-0ahagoaipia Avaluon DNA (PCR)

H yeveukn ka@odnynon peicver ts
mOavoétntes andéktnons anoyovwv
HE YEVEUIKES avWUANiEs

H yeveukn kaBobnynon eivar pia 1adikacia katé tnv onoia
e1d1koi emothpoves Sivouv NAnpoPopies o€ PepOVWPEV GTo-
pa, Ceuydpia Ka1 O1KOYEVEIES MOU NACXOUV and KANOIa YEVETKN
acBévela N éxouv aunpéves mBavoTNTES va TV ePPavicouy.
O1 nAnpo®opies aUTES eival anapaitntes yia tous evolapepopie-
vous, yiati tous BonBouv otn AMyn ano@doewy, Kupiws oxeu-
K& pE TNV andKINon Uy1mV anoyovwy.

O €161k6s emothyovas sival og Béon va cupBouléyer tous
evhiagpepduevous, pévo otav diabétel ta anapaitnta otoixeia
MOU TOU €MTPENOUV va yVwPilEl TN OUYKEKPIUEVN YEVETIKN
aoBévela, T ouxvoTNTa EYPAVIONS NS, TOV TPOMO HE ToV 0noio
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KAnpovopeital, us emniogls ota dtopa nou ndoxouv anod
QUTA, TOUS TPOMOUS AVUPEIDMOoNS s K.4. Av, yia napddery-
ua, oramotwBei 6t duo unoyneior yoveis eivar etepoluyor yia
10 yovi6io B, 1te 0 oUPBOUNOS TOUS NMANPOPOPET BT UNAPXE!
25% mBavétnta va anokthoouv natdi nou ndoxel and dpena-
vokutapikn avatufa (opéduyo yia to yovidio BY).

Av, 6nws oto nponyouUpevo napadelyua, undpxer auénpévn
mOBavotnta 1o éuBpuo va ndoxel and Kanoia avwuahia, tote €i-
val anapaitntn n O1evépyeia npoyevwnukoU eréyxou. Me Béon
10 ANOTEAECHATA TOU MPOYEVWNTIKOU €AEyXOU KaAoUvIal O1 Yo-
VEis va ano®acioouy, oty Nepintwon nou to €UBPUo NAoXe!
and coBapn yeveukh avwpadia, th diakonh s KUNONS.

H anogacn yia &1akoni A pn s kUnons ennpeddetar kai and
aMes napapérpous, nou dragépouv and Kovwvia oe Kovwvia
Kon pnopei va oxetidovtan pe us Bpnokeutikés avuAhyels, nBi-
KES MAPAPETPOUS K. 4.

MNap’ 6u yeveukn kaBodhynon pnopei va nthcouv OAo1 O
UNoWAPIO! Yovels, undpxouv opdades atdpwy o1 onofes eivan
anapaitnto va aneuBuvBouv oe €161koUs NP1V NMPOXWPNGOUV
otnv anokINon anoyovwy. L' autés nepidapBavovtar:

e ATOUO-(QOPETS YEVETIKWOV aOBEVEIDV.

e ATOO PE OIKOYEVEIOKO 10TOPIKS YEVETKMV AOBEVEIWV.
e [uvaikes nhikias 35 €tdv ka1 Gvw.

e Tuvaikes Ye NOManAés anoBoAEs.

IkepOeite

Ma nolous Adyous vopilete 6u o1 yuvaikes pe mMOANAnAEs
anoBoAés npénel va KatapeUyouv o€ YeVeTIKN GUUBOUAN;

Me tov npoyevvnuiké €Aeyxo
HNOPOUV VA EVIONIOTOUV YEVEUIKES
avwpalies ota éuBpua

LUs NePINTAOEIS nou undpxel auénpévn mbavétnta 1o éu-
Bpuo va eygpavioer kdnoia yeveukn avwpalia, tote ouviotatal
n O1evEPYEID NPOYEVWNTIKOU EAEYXOU.

Me v apvionapakévinon AauBdavetar and tov apvia-
KO odko, pe tn BonBeia BeAdvas, pikph NoooINTa Apviakou
uypou. Méoa og auto Bpiokovtar euBpuikd kuttapa. Ta kUta-
pa autd pnopouv va xpnolgonoinBouv yia v avéiucn DNA
Kan tn Broxnpikh avéAuon opiopévwy Npwteivv kar eviuuwy,
6nws otnv nepintwon s gavulketovoupias. Enions, Uotepa
anoé KaMiépyela, ta epBpuika autd KUTtapa xpNnaotonolouvtan
y1a T S1dyvwon XpWHOOWHIKMOV AVWPANQV, JE HEAETN TOU KO-
pudtwunou. (Eikéva 6.11). H apvionapakévinon npayuatonoisi-
a1 anod v 12n-16n eBdopdada tns KUNONS kal AnoteAei évav
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Eikéva 6.11 Mpoyevvntikds €Neyxos: a. e apvionapakévinon i B. e Ayn Xop1aKOV Aaxvamv.

ao@aoAh kar a&16maoto POno H1Ayvwons Twv YEVEUKMOY avw-
pahv. Me apvionapakévinon pnopsi va eheyxBei n Unapén
nep1ooodtepwy and 100 yeveukav avopahov (Mivakas 6.1).

EvaMakukn pébBodos mpoyewnukoU eNéyxou ival n Ahyn
xoplakav Aaxvav. [Mpaypatonoleitar ouvhBws v 9n-12n
€BOopada s kunons kai nepIAauBaver tn Anyn epuBpuikdv
KuTtdpwv anoé us nposkBoAés (Aaxves) tou xdpiou (euBpuikn
PEUBPEVN MOU CUUETEXEN OTO OXNUATIORO ToU MAakouvta) (Ei-
kéva 6.11). Ta kUTtapa anod us xop1akes AGXVES PMOPOUV va
XpnailponoinBouy 100 y1a ToV EAEYX0 TWV XPWHOOWUATWY (Ka-
pUOTUNOS) 60O Kal y1a Bioxnpikés avalloels kar avédAuon DNA
onws otn dpenavokunapikn avaiyia.

H apvionapakévinon, og oxéon Pe T AN XOP1aKWMV AQXVAY,
pas oiver tn duvatdtnNta NAPACKEUNS XPWHOOWHATWY KAAUITE-
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pns noiétntas. AvtiBeta, n AMyn xop1ak®v Adaxvav &ivel tn Gu-
vatotnta mo éykaipns 1dyvwaons.

Ytnv nepintwon &1éyvwons, P Tov NPOYEWNTIKO EAEYX0, 00-
Bapv yeveukmv avwuahidy givar duvath n d1akonn s KUn-
ons xwpis va dnpioupyel npdBAnYa uyeias ot untépa.

O kapkivos npokaleital ané petalra§ers
yovibiwv nou eAéyxouv Tov KUTLApIKo
noA\anhaociacpo

O kapkivos xapaktnpiletar and tov aveEéheykto NoAANAaoT-
aopé Kuttdpwy evéds 10toU. Autd oxnuatifouv PAades Kuttdpwv
(kapkivikof dykon) h petavactelouv oto afpia énws ous O1ago-



PES HOPPES AEUXAIIDV. ANOTENEOUATA PEAETCOV €xOUV 0ONyN-
0€1 OT0 CUPNEPAOpa &T oxedOV OAEs 01 NEPINTAOEIS KapKivou
npoépxovtal and PETOMAEETS yoviOTwV OWUATIKWOVY KUTIAPWVY.

Yndpxouv 6Uo tinot yovidiwv nou oxetidovial pe v KapKi-
voyéveon. Ta oykoyovibia ka1 ta oykokataotaAtkd yovidia.
YXEUKES €peuves odnyolv OT0 cupnépacua 6T o Kapkivos o€
yeveuko eninedo gival To anotéheopa:

e Metatponns npwto-oykoyovidiwv o€ oykoyovidia

e Anouaias ASITOUPYIKOTNTAS OYKOKATAOTAATKWV yovidiwv
Kan

e Abdpavonoinons twv pnxaviopav emdidpbwaons tou DNA.

Ta oykoyovidia «npogpxoviar» anéd yovidia mou undpxouv
QUOIoNOYIKA ato avBpwnivo yovidiwpa kai ovopdlovial npw-
T0-oyKoyovidia. [a noio Adyo dpws 10 KUTLAPO va GEPET yovi-
610 ta onofa kétw anod ouykekpipéves ouvBnkes Ba odnynoouy
otnv Kataotpo®nh tou; Bpébnke du dAa ta npwto-oykoyovidia
€XOUuvV MOAU onpavukd pOAO Otn GUOTIOAOYIKN A&1toupyia Tou
KUTtdpOU, vVEPYONOIMVIAS TOV KUTIAPIKO NOAMANAAoIaopo, o€
NEPINTAOEIS NOU AUTOS €fvar anapaitntos 6nws otnv NoUAWoN
paupdtwv. Ouws 01dpopa €idn petaMéEewy, nou unopei va
nPEOKANBoUY and PETaMagoydvous NapdyovTes, HETATPENOUY Td
npwto-oykoyovidia og oykoyovidia, ta onofa unepAsitoupyolv
ka1 odnyolv 10 KUTIApO O aveEEAeYKTO NoANanAaciaopd Kai
dnpioupyia kapkivou. H petatponn evds npwto-oykoyovidiou
o€ oykoyovid1o pnopei va €ivar to anotéheopa pias yovidiakns
PETAMNAENS N p10S XPWHOOWHIKNS avwpalias, ouvnBéotepa pie-
atdnons.

Ta oykokatactahukd yovidia eivar yovidia nou ehéyxouv v
kuttapikn &iaipeon, KataotéMovtds thy, o6note eival anapai-
mnto. H avaotodn s 6pdons tous nou gival cuvhBws anoté-
Aeopa pETAMains, kupiws éNelyns yovibiou, agaipsi ano 1o
KUTtapo t Suvatotnta EAEyxou Tou noManiaaciacpou kar odn-
vei og Kapkivoyéveon. Xapaktnpioukd napddelypa anotelel o
kapkivos tou ap@iBAnotpogidous (petvoBAdotwpa) nou givan
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anotéAeopa EMeIPNs evos oykokataotaAtkou yovidiou.

Téhos, BAGBes otous pnxaviopous emdidpbwons tou DNA
€XoUV WS anotéAeopa tnv auénpévn ouxvotnta EUPAvIons Kap-
kivou. Ta dtopa, yia napd&deryua, nou ndoxouv and Yerayxpw-
paukn Enpodeppia eppavidouv NOAANAGoIa CUXVOTNTA Kap-
Kivwv tou &éppatos, Kupiws ous Neploxés nou extiBeviar otny
akuvoBoiia tou AAou, og oxéon Pe T0 GUOTONOYIKG dToud.
Eivar yvwoté éu n acBévera dnpioupyeitar and avikavotnta
emd16pBwaons BAaBmv nou mpokalolvtal anod v unepiwon
akuvoBoiia Aoyw PETAMagns twv yovidiwv nou kwdikonoiouv
ta emo1opbwukd évlupa.

Onws éyve pavepod, o Kapkivos oxetiCetar Pe aAayEs oto yeve-
KO UNKO. EvioUtols bev kAnpovopsitar ws anhds Mevbehikds
XAPaAKTAPAs, AMG eival anotéheopa AMNAENISPAONS YeVETIKMY
Kan nep1BaMovuka@y napayoviwy. H noAuniokdtnta s aobé-
velas auths oxetidetan pe ta napakdw aiua:

e O kapkivos, og avtiBeon pe TS KANPOVOUIKES AOBEVEIEsS,
onws n dpenavokuttapikh avaipia, dev npokaAeital and
pia petdMaén, oA and tn «OUCOWMPEUCN» APKETWV Ye-
VEUKDV aMay®v ota kuttapa. O1 petaMagers autes eivan
anotéAeopa H10QoPETKMY NePIBAMOVTIKDY PUETAAALoYO-
VOV Napayoviwy 6nws n akuvoBoiia h Xnpikés ouafes.

e Jtn dnpioupyia kABe €idous Kapkivou CUUPETEXOUV OU-
vhBwS 1600 ta oykoyovidia 600 Kal Ta OyKOKATAOTAATKE
yovidia. Ta napddeyya, otov KapKivo Tou naxéos evié-
pou Bpébnke U OUPPETEXOUY APKETE yovidia Kal twv 6Uo
WNwv, Ta onofa éxouv UNoaotel JETOMAEETS.

Itdbia dnpioupyias KapKivou tou naxéos EViEpou
Mep1hapBavouv &1adboxikn anevepyonoinon oyKoKataotaAtiK®V yovidiwv ka1 evepyonoinon oykoyovidiwv.

"EAA&1yn oTo peydAo
Bpaxiova
TOU XpWHOOWHATOG 5

MetaAAagn
o€ £éva oyKoyovidio

®DucioAoyiko

Augnpévi
KUTTapO Snuivn

KUTTOPIKN
avamTuén

ToU Traxéog
EVvTépou

‘EMAz1ign yovidiwv
oT0 Xpwpoowua 18  oT0 Xpwudéowua 17

ececeoe

"EAAgign yoviSiwv AAEG XPWHOCWHIKEG

eMAeiyeig

MeTaAAagn
O€ OYKOKOTOOTAATIKO
yovidio
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MepiAnyn

MetdA\a§n gival pna aMayn otnv aAAnAouxia tou DNA. O avtiotoixos @aivotunos ovopdletal petalaypévos. O1 petalagers
npokaloUvtai tuxaia n ané petaAlagoyovous napdyovies, nou gival XnpikEs ouaies ka1 aktivoBolies. O1 petalNd€els pnopei va
gival yovidiakés n xpwpoowpikés. Otav n aAayn agopd pikpd apiBué Baoewv, téte n petdA\agn givan yovidiakn. Otav oxe-
tiletmn pe allayés o€ peYaAUTEPO TUNHA TOU XPWHOOWHATOS, OVOUAleTal XpWHOOWHIKA avwpalia. O1 yovidiakés petallagers
gival S1apopwv €16wv. Ztnv avukatdotacn Baons aAldder pia pévo Baon tou DNA. Itnv npooOnkn h éNNelyn npoaotiBevial h
apaipouvtail avtiotoixa Bdoeis. H aAayn autin pnopei va tpononoincel to yovidiaké npoiov pe Suopeveis ouvEnEles yia Tov
opyaviouo...

01 XpwHOOWHIKES avwpalies aANdlouv tov apiBuo n th Sopn twv xpwpoowudtwv. O1 tpicwies (Eva emnAéov XpwHOTwLa)
gp@aviovial cuxvotepa and ts povoowpies (ENAEIYn evos Xxpwpoowpatos) kar npokaloUv Aiydtepes BAaBes. O1 apiOpnTikés
XPWHOOWHIKES AVWUANTES TWV PUAETIKWV XpwHOowHdTwv gival Miydtepo coBapés ané autés twv autoowpdtwy. O1 apiBunu-
KES XPWHOOWHIKES avwpalies dSnpioupyouval and pn S1axwpICHS TWV XPWHOCWHUATWY KATd th peiwon.

EN\e1yn givan anwAeia yevetikou UNMKoU and éva xpwudowpa. Katd tnv apoiBaia petaténion 6Uo pn opdloya Xpwpoompata
avtaldoouv tpnpata. Avaotpo@n gival n AavOaopévn tonobEtnon TUNPATOS XPWHOOWHATOS TO OMNOi0 €XEl KOMEN KAl €XE TO-
noBetnBei Uotepa and otpoPn 180 poip@V. O1 XPWHOOWHIKES AVWHUAAIES PENET®VTAT PE Th Snpioupyia Tou Kapudtunou, Nou
anoteAei angIkOVIoN TWV XPWHOOWHATWY TOU atOpoU Nou peletdral.

Epwtnoscis

Evas yevetiotis Bpnke ot pia petdAAaén ot éva yovibio
bev gixe enibpaon otnv noAunentidikn aAuoidéa nou Kw-
bikonoigitar ané autd. Le ti Yropei va opeiAeTal n ouyke-
Kpiuévn petdaAraén;

O1 Napakdtw HETaAAaypEVES alooPaipives Xapakinpi-
Jovtai and ouykekpipévn avtikatdotaon apivoééwv atnv
noAunenudikn aAuoiba. Nws npayuaronoinbnkav o1 aA-
Aayés autés; (ZupBoulEUTEite Tov Mivaka e TO YEVETIKO

a. Ze éNeyn pias Bdons. kwbIka).
B. Ze aAAayn oto kwbikovio Evapéns.

P . 3 MetaMaypévn Ahuaiba O¢éon | Avukatdotaon apivogEos
(};' i_g r{f\);oem(n){’l,’a; Bdons. 5i a1poopaipivn a1poopaipivns
b 1 K violou.
eeMe Wnlo o I’)[?OU l'(?U yovioiou Hb Hikari B 61 Auaivn -> Acnapayivn
€. Xe avuikatdotaon pias Bdons.
HbI a 16 Auaivn -> Noutapivn
2. H aMnlouxia auivoEéwv: Glu-Cys-Met-Phe-Trp-Asp Hb D Ibadan 8 8 Bpeovivn > uoivn
Hb G Philadelphia a 68 Aonapayivn -> Auaivn

anote)ei tunpa pias puotoAoyikns npwreivns. Mpoobio-
piote tov tuno petdAraéns, o onoios éxel ws anotéAeoua
tv aAAayn ts aAAnAouxias 1) tou apiBuou twv auivo&éwv
0€ kdOe pia ané tis Napakdtw LETAANQYUEVES MPWTETVES.
(ZupBouleuteite tov nivaka e To YeVETIKO KwbIKa).

®uoiohoyikn Npwreivn Glu - Cys - Met - Phe - Trp - Asp

MetaMaypévn npwteivn A Glu - Cys - lle - Phe - Trp - Asp
MetaMaypévn npwteivn B Glu - Val - Cys - Ser - Gly - Thr
MetaMaypévn npwteivn r Glu - Cys - Met - Phe
MetaMaypévn npwteivn A Glu - Met-Tyr-Val-Leu-Gly

Moia eivar n aAAnAouxia twv alwrouxwv Bdocwv tns
kwbikns aluaibas tou DNA, n onoia kwbikonoiei tn ou-
yKekpiuévn alAnlouxia twv apivo&éwv atn puoioAoyIkn
npwrteivn;
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H aipogaipivn C (HbC) énuioupyeitar and pia petdAraén
otn Quololoyikn) aipoapaipivn A (HbA). Znv 6n Béon
tns B-aAucibas tns aipoopaipivns C undpxel to apivolu
Auoivn avti tou yloutapivikou oééos (HbA). Me noio ye-
VETIKO [INXaviouo UNopEl va puNVEUTET N aviikatdotaon
tou apivoééos,; (EupBouleuteite tov nivaka LE To yeveti-
KO Kkwbika).

H Constant Spring e€ivar pia naBoAoyikni avBpwmnivn
aipoogaipivn. H aiuoiba a tns aipoopaipivns autns
anoteAeital and 172 apivoéa (n aAuoiba a tns ¢uaio-
Aoyikns aipoopaipivns éxer 141 auivoéa). Lnv aipo-
opaipivn Constant Spring to 1420 apivo€u sivai n yAou-
tapivn, eva dAAes napaliayés s éxouv otn Oéon 142
oepivn n Auaivn.



a. lMeprypdyte tov tono tns aAAayns n onoia propei va 11.

bwoei to paivotuno s Constant Spring,

B. Me noiov tpono édnuioupynbnkav ta auivoéa tns O¢-
ons 142 ouis napaAiayés ts Constant Spring;

y. Me bebopévo 6t n akoloubia twv apivoééwv and tn
Béon 143 éws v 172 eivar ibia kai yia tis TpEls QUTES
napaldayés s aipoogaipivns Constant Spring, T ou-
unepdouata Byaivouv yia to €ibos tns pstdAraéns nou
ouvéBn, (ZuuPBouleuteite Tov nivaka LIE TO YEVETIKO Kw-

oika). 12.

Moia and tis napakdtw Mpotdaoels Mou agpopouv 1o @ai-
vouevo tns aveunloeibdias eivar AavBaouévn kai yiati:

a. Ogeiletar ouvnBws oto un diaxwpioud evos Jeuyous
OLIOAGYWV XPWUOOWUATWY Katd tn Ueiwon

B. Zta kuttapa undpxei éva eninAéov xpwpoowuda, 13.

y. Zta kUttapa undpxer éva Alyotepo xpwuoéowya,
6. Xta kuttapa Aginel tuApa vos Xpwpoowaros.

O napakdtw nivakas napouaoidfel tov apibuod twv xpw-
poowudtwv og kuttapa tou avBpwnou. [loia and ts
otnAss A éws E eival owotn;

ZUywto 46 23 46 | 46 | 46

Kutapo yapémns 23 23 46 23 23

Ywpauko KUTapo atépou povoowpikol | 46 | 45 | 45 | 45 | 45

Ywuauko KUTAPO atéHoU T10WHIKOU 47 | 47 | 47 | 47 | 24

9.

a. Zovbpopio cri du chat
B. Zuvépopio Klinefelter
y. Zovbpopio Down

6. Zuvépopo Turner

Moio Ba givar to anotéAeopa otnv npwteivn nou napd-
YETal O NPOKAPUWTIKO KUTIapo av oto yovidio nou tnv
kwbikonoiel yiver avtikatdotaon pias Bdons;

Na oxnuarioete ta owotd {euydpia:

1. Tp10wpia QUAETIKWV XpWHOOWUATWY

2. IpI0wia QUTOOWUIKWV XPWHOOWUATWY
3. povoowpia QUAETIKWV XpwHOOWHATWY
4. éMeyn

10. [Toies ano tis napakdtw yeveTIKES aVwUalies Lnopouv va

avixveuBouyv pe tn Bonbeia tou kapuotunou;
Na aitiodoynoete tnv andvinon oas.

a. Apenavokuttapikn avaipia

B. Zuvépopo Klinefelter

y. Zovépopio Down

6. @aivulketovoupia

€. B-6alacoaiuia

ot. Zuvépopo Turner.

KepAAaio 6

Moies ané tis napakdrw OSOUIKES XPWUOOWUIKES avw-
Ualies éxouv ws anotéAeaua tnv aliayn tou nooou tns
YeVETIKAS nAnpo@opias nou nepiéxeral oto kuttapo,; Na
aitioAoynoete tnv andvinon oas.

a. éMeyn

B. avaotpopn

y. 61inAaoiaouds

6. apoiBaia petaténion.

Eéaitias pias xpwpoowuikns petdAaéns nou ouvéBn
katd tnv napaywyn twv yauetwy, éva {guydpl yévwwnoe
éva naibi nou otn XpwUOOWIKA TOU oUoTaon nePIEXo-
viav 1 X ka1 2 Y xpwpoowuata (XYY). Na unobeifete tv
mbavn petdAAaén nou ouvépn.

Ané to yduo 600 uylwv atéuwv yevwnbnke éva kopital
to onoio ndoxer and pepikn axpwparoyia. Na unobei-
&ete évav mBavé unxavioud nou pnopei va eénynoei
yévvnon tou ouykekpiuévou anoyovou (Na un AngOei
unéyn n nepintwon yovidiakns petdAraéns).
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KeQAAaio 7

7. Apxés ka1 pebodoloyia tns Biotexvoloyias

‘Eva ngpiotatuikd and to aueco péAAov

Itnv eviauikn KAIVIKA €VOS VOOOKOMEIOU O y1aTpos KAVE
€veon pE Tnv NPwIEivn evepyonointh nAacpivoyévou (tPA)
ot évav aoBevn, o onoios PONIS €xel prdoel pe kapdIako
10Xa11KO eng106610. Méoa o€ Niya Aentd o tPA 61aAUel tous
OpouBous nou napepnodifouv tnv KukKAoPopia tou aipatos.
Itov GvOpwno auth n onpavukn yid thv KukAopopia tou
aipatos npwteivn Bpioketa o€ ixvn. H npwteivn nou §60nke
ws pappako otov acBevin éxel napaxBei and Baknpia, €xel
Opws Tnv i61a oUotaon pe to 61k6 tou tPA. Edv bev eixe ava-
ntuxBei autn n peBodoloyia, Oa ntav aduvatn n xpnoipo-
noinon autou tou papudkou, kabws o1 cupBatikés péBodol
6ev emtpénouv thv napaywyn tou o€ peydles noodtntes. H
napackeun t60o tou tPA 600 ka1 Twv AWV «PUPUAKEUTI-
KQOV» NPWTEIVOV €ival Suvatin AOyw tns avantugns TeXviKwv
XEIP1IOUOU TOU YEVETIKOU UNIKOU Kal Tns Xpnaiponoinons ye-
VETIKG TPONOMNOINHEVWV OPYAVICUWV.

H Biotexvoloyia npoo@épel

tn Suvatdtnta xpnoiyonoinons

TV {WVIaVOV 0pYyaviopwv

Y1d Thv napaywyn XpRciIpHwv npoioviwv

O1 {wvtavoi opyaviopol xpnaoigonoloUvial 6@ Kar XINAOES
XpOVIa y1a TNV napaywyn xpholpwy npoioviwyv. Maiaidtepa
xpnolgonolouvtav Kupiws yia v napaywyn Ywpiou, ynipas
Ka1 kpaoloU. Lhpuepa o1 eCeriCels otny Emothun kar otny Te-
xvohoyia &ivouv tn duvatdtnta xpnaoilponoinons twv {wviavay
opyaviopv yia v napaywyn eupeias kAigakas npoidviwv
onws tpodipwy, avubioukdv kar eyBoMiwyv. O 6pos Biotexvo-
Moyia xpnolpononBnke yia npwin popd and tov OUyypo Kark
Ereky 10 1919, yia va nepiypdyel tn «61001kacia napaywyns
npoiéviwy and akatépyaota UNKA pe tn BonBeia (wvtaviv
OPYQVIOUWV».

Ihuepa n Biotexvoloyia anoteAei ouvbuaoud Emaothpns kai
TexvoAoyias, PE OTOX0 TNV EQAPHOYN TWV YVMOEWY NOU EXOUV
anoktnBel and tn peNetn twv {wvIaviv opyaviop@y y1d tnv
napaywyh o€ eupeia kAfpaka Xxpholpwy npoidviwy. TEtola
npoidvta givar, yia napadeiypa, n aAkoOAn, Nou Napdyetal e
Qpwon, katl n avBpwnivn IvooUAivn, Mou napdyetal and yeve-
ukd tpononoinpéva Bakthpia. H Biotexvohoyia ouvelopéper oe

&14dpopous Topels dnws efvar n Iatpikn, n yewpyia, N KINVotpo-
oia, n Biopnxavia ka1 n npootacia tou nepIBAANOVTOS.

Biotexvohoyia pe tnv upeia évvora gival n xphon {wviavav
opYaVIoH@Y NMPos OPENOS Tou avBpmmnou.

H Biotexvohoyia otnpiletar kupiws o€ texvikés KaA€pyeias
Ka1 avantuéns twv JIKPOOPYAVIOUMY KA1 OF TEXVIKES QVAOUV-
Suaopévou DNA. O1 teheutaies Bpiokouv dueon epappoyh otn
Biotexvohoyia, eneidn napéxouv t SuvatdTtnTa E100YWYAS VEWY
eMmBuPNT@Y 1610ThTWV oTous {wvtavous opyaviopoUs Og JIKPO-
TEPO XPOVO Ka pe PeyaAUtepn akpiBeia and 6,u oto naperdov.
To véo otn Biotexvoloyia eivar Ox1 o1 16ées, epdoov kal ato
napehddv eixav yivel npoondbeies tpononofnaons twy 1610ThTwY
TWV OPYAVIOHMY, OAAG O1 TEXVIKES y1a TNV uAonoinon tous.

210 kKe@ahaio autod Ba eEetdooupe pepIkEs and us peBddous
Kal epappoyés s Biotexvoloyias. O1 vées texvoloyies, ous
onofes oupnepIAapBdvetal n Biotexvohoyia, aMdlouv thy Koi-
vwvia pas pe peyalltepn taxUtnta and 6,u oto napehddv, pe
ave€éheykta fows anoteréopata. Autd avanogeukta dnpioup-
yei véa kowwvikd kal nBikd OAApuata, pepikd and ta onoia
Ba ou{ntnBoulv oto ke@daAaio s BionBikns.

H Biotexvoloyia pePIKES XINETIES NP1V

Lup@wva pe evbeifels o1 Alyuntiol napnyayav pnipa tnv 7n
xiNigtia n.X., v tnv 4n xiNietia n.X. o€ nep1oxés tns Meoo-
notapias ywvétav kaAMépyeia tns apnéhou (Vitis vinifera)
yia Tnv napaywyn kpaoioU. Iotopikés NAnpopopies oXetIkd
M€ tnv eEAeyXOpevNn ektpon {wwv and tov avlpwno undp-
XOUV Of TOIXOYPAIES ayUNTIaK®Y tdPwv, Nou Xpovolo-
youvtal ato 4000 n.X. ka1 napoucid{ouv eAeyxopeves Sia-
OTaUPWOEIS OKUAWV.
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Eikéva 7.1 Alaipean npokapuwtikoU KUTtdpou.

01 pikpoBiakés kaA\iépyeies anotehouv éva
onpavuko epyaleio yia tn Biotexvoloyia

O1 wikpoopyaviopoi étav BpeBolv oe KatdAANAes cuvVONKes,
augdvovtar og péyeBos kat O1a1polvial Ue AnotéAecpa Ty au-
€non tou ap1BpoU tous. Ta KUTIapa Nou NPOKUMTOUV PETd anod
KaBe Siafpeon éxouv npakukd to 1610 péyeBos pe 10 apxikd
kuttapo (Eikéva 7.1). O puBuods avanwéns evés nAnBucpou
H1Kpoopyaviop@y, dnhadn o pubuds e tov onofo draipouvta
10 KUTtapd tou, kaBopiletar and to xpévo dinAaciacpou ([i-
vakas 7.1). KaBe €i6os pikpoopyaviopou éxel Xapaktnpiotukd
xpovo dinAaciacpou.

O1 napdyovtes nou ennpedlouv o xpdvo SinAaciacpou Kai
Katd ouvénela 1o puBud avantuéns twv YIKPOOPYaVIoU®V &i-
van n Sabeaipdtnta Bpenukdv ouotaukmy, T pH, 0 O, kar
n Bepuokpaoia.

NINAKAZ 7.1: Xp6vos &inhaciacpou yia §1dpopa €idn pikpoopyaviouwmv.

Ei6os Xpovos dinAaciacpou o 16avikés ouvOnkes

Escherichia coli 20 min
Mycobacterium tuberculosis 18h
Amoeba proteus 24h
Saccharomyces cerevisae 2h
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Onws ka1 6Ao1 01 undAoINOT opyaviopol, yia va avantuxOei
€vas PIKkpoopyaviopos efvar anapaitnto va pynopei va npoun-
Bevetan ano 1o nep1IBAMoV 0to omoio avantuooetal Uia o1pd
Openuikcdv ouotauk®y. L' autd nepidapBavovtal o avBpakas,
10 A{wto, 616POoPa PETAMIKA 16vTa Ka1 To vepd. H nnyh avBpa-
KO Y10 TOUS autOTpoPous Uikpoopyaviopous gival to CO, s
atpdoeaIpas, eV yia TOUs LEPOTPOPOUS S1GPOPES OPYAVIKES
EVWOEIS ONws o1 udatavBpakes. H nnyn adtou y1a Tous Nep1o-
00TEPOUS PIKPOOPYaVIoPOUS ival ta appwviakd h ta vitpika
16vta (NO,). Téhos, ta petalikd 16va eivar anapaitnta yia my
npaypatonofnon twv XNpik®v avidpdocewy oto KUTIAPO Kal
ws oUotatikG O10PpOPWY HoPiwV.

To pH ennpedder onpavukd Ty avantuén Twv Pikpoopyavi-
opwv. O1 nepioodtepor avanooovial o pH 6-9. Yndapxouv
OUWS p1kpoopyaviopoi nou avanwiooovial o€ S1aPOPETKd
pH, 6nws eivar ta Bakthpia tou yévous Lactobacillus, nou ava-
nwooovtar o pH 4-5.

H napoucia A anouaia O, unopef va BonBhoe h va avaortei-
A&l v avantuén Twv PIKPOoopyaviou®v. YNAPXoUV PIKpOopya-
vIopof Mou y1a thv avantugh tous anaitolv UPNAR CUYKEVTOW-
on O, (unoxpewtika agpoBior) 6nws ta Baktipia tou yévous
Mycobacterium. ANO1 J1IKpOOPYaVIopOoT, 6nws 01 JUKNTES NOU
xpnaiponorouval atnv aptoBiopnxavia, avAkouv atny Katnyo-
pia twv pikpoopyaviopdy nou avantiooovial napouaia O, pe
taxutepo pubud an’ 6,u anouoia O, (npoaipetika agpoBio).
TéNOS, UNAPXOUV HIKpoopyaviopol dnws Bakthpia Tou yévous
Clostridium yia tous onofous to O, efvan 1081kd (unoxpewtikd
avagpoBion).

H Bgppokpacia sival évas and tous mo onpavukous napd-
yovtes nou kaBopilouv 1o pubud avéntugns twv HIKpoopyavl-
opv. O1 mePI00OTEPOT HIKpOOpyaviopol avantiooovtal dpi-
ota oe Beppokpaoia 20-45°C. Ma napddeyua, n Escherichia
coli, nou xpnalponoisital oe nelpdpata Mopiakns Bioloyias,
avanwoostar dpiota o€ Beppuokpacia 37°C. Yndpxouv Opws
0PICUEVOT MOU y1d Thv avéntugh tous anaitouv Bepuokpacia
peyaidtepn anod 45°C, 6nws autol nou avantooovial Kovid
o€ Bepponnyés, kar GAo1 nou avantiooovtal os Beppokpaaia
H1kpotepn twv 20°C (Eikéva 7.2).

‘Eva év{upo nou tou apécel n {otn

O Thermus aquaticus sivar éva Beppépilo Baktnpio, to
onoio avantyooetal Kovid oe Bepponnyés 6nou n Beppo-
kpaoia nAno1adel tous 80°C. To Baktnpio auté xpnaiponoi-
€ital yia tnv napaywyn pias DNA noAupepdons (Taq noAu-
pepdon). To évlupo autd eivan evepyd péxpr tous 95°C. H
1616TnTd ToU auth To KAvel KatdAAnAo yia xpfhon atnv aAuoi-
6wth avtidpaon noAupepdons (PCR), pias and tis gUyxpoves
texvikés tns Mopiakns Bioloyias.
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O¢ppoxpacia (°C) ka1 n Béhuotn Beppokpaacia avantugns

01 p1IKpoOPYaVIGHOi pnopouv
va avantuxfouv oto epyaotnpio
Ka1 o€ Biopnxavikn kKAipaka

O1 emothpoves eixav NON apxiosl anod ta péoa tou Gékatou
évatou a1iva Ts npoondbelss yia tnv kaMépyeia Baktnpiwv
ka1l pukhtwyv. O Louis Pasteur oto Mapior unnp&e and tous
npwtondpous auths ths npoondadeias. Ma to okond autd Ntav
anapaitntn n anopdvwon apxika twv d14popwv e16Mv Bakn-
piwv A JUKATWY, N NAPACKEUN KATGAMNAWY BPEMTIKMY UMKV
Kol n S1apu6p@won KAtdMnAwy ouvBnk®v avantuéns. Xhpe-
pa O1 YIKPOOpyaviopol o1 onoifol xpnaiponolouvial yia v
napaywyn Xxphotpwv npoidviwy, onws avubiotukd h éviuua,
UnopoUv va avantuxBoUv oto epyactnpio Kal o€ peyaAn KAfpa-
Ka ous Biopnxavikés povades Kdtw and auotnpd eeyxopeves
OuvOnKes KaMiIEpyelas. Ma v avantuén tous xpnaolonolou-
VIOl Texvntd Bpenuikd UNKd. Autd npénel va NePIEXOUV Nnyn
avBpaka, nnyn ad@tou Kai 16vta. v nepintwon agpdBiwv
H1KpoOpyaviopy, ival anapaitntn n napoucia ofuyévou. Ta
Opentikd UNIKG nou xpnalgonololvial yia TV avantuén twv
H1KPOOPYaVIOHMV OTO EPYAOTNPIO PNopEl va eivar uypd n ote-
ped. Ta uypd BpenTuka UNIKA nep1éxouv OAA Ta BpeNTKE oUoTa-
KA nou avaeépBbnkav nponyoupévws diaiupéva oe vepd. Ta
oteped Bpenukd UNIKA napaokeudlovial pe avapgn tou uypou
Bpenukol UNKOU pE évav NOAUCAKXAPTTN NMou NPOEPXETal and
QUKN, 10 ayap. To ayap eivar peuotd oe Beppokpaoies navw
and 45°C ald otepsonoleital o€ PIKPOTEPES BeppOKPaTies.
Mia kaMiépyeia Eekivder pe v NpoaBhkn pikpns noootntas
KUTtdpwv oto Bpentukd UNIKO, pia 61ad1kacia nou ovopddetan
guBohiaopos. Metd tov euBONACUO 01 WIKPOOPYaviouoi na-
papévouv og évav kAiBavo nou e€acpahiCel otaBeph Beppio-

y1a kaBéva and autoUs.

Kpaofa KatdMnAn yia tnv avéntuén tous. Me auté tov 1péno
o€ PIKpO Xpovikd d1dotnpa, 12-76 wpdv, napdyetal peyahos
ap1Bpos pikpoopyaviopwv. O1 KOANIEPYEIES AUTES UNOPOUV Va
SiatnpnBouv og adpavhn popen otnv katdyugn (-80°C) yia ap-
KETA peyao xpoviké drdotnpa. MNa v anoguyh avénwuéns aA-
AWV UIKPOOPYAVIOUMY, €KTOS EKEVWY MOU NPOKETTAT VA KAAAI-
€pynBouyv, ta Bpenukd UNKE Ka1 01 CUOKEUES AnOCTEIPWVOVTAl
npEv and v évapén tns KOAEPYEIDS.

Orav yivetar KAANEPYEIQ PIKPOOPYAVIOUMY O peyGAn KMua-
Ka (Biopnxavikh KaMi€pyela) XpnNoIPonoloUvial KAtdANAES
ouokeués nou ovopdlovial upwtnpes n Bioavudpaotnpes
(Erxdva 7.3). O1 Bioavudpaotipes eMTPENOUV TOV EAEYXO Kal T
pUBUIon twv ouvbnkav (Beppokpacia, pH, cuykévipwon O,)
nou apopouV Tnv KaAIEpYEIa. XT1o Bpenukd UNIKG, Nou Npooti-
Betan otous Broavudpaotipes, xpnalponolouvial pONVES Nnyés
avBpaka 6nws n peAdoa Nou anoteAel napanpoioy s enetep-
yaoias {axapokdAapou h oakxapdteut\wv. H KaAigpysia oto
Bioavudpactnpa Eekivaer pe tov epBohiacpd and pia apxikn
KOANEQYEIQ IKPOOPYAVIOHWV MOU €XEl YiVEl OTO EPYACTNPIO.
Méoa oto Broavudpactnpa o1 UIKPOOpyaviopoi avantiooo-
VIa1 Ka1 NOManAaciddovial XpNo1PoNOIMVIAs Ta CUCTATKE ToU
Bpenukou uNikoU. Ohes o1 Siepyacies npénel va yivovtar Katw
ano oteipes oUVOAKES yia va pnv yivel JoAuvon tns KaANIEpyel-
as. O 16105 0 Broavudpaotipas kai 10 BPENTIKO UAKO anootel-
pwvovtal npiv and tn xphon. Me tov 6po {Upwon evwooUpe
n H1adikacia avdntuéns pIKPOOPYaVIoUWY o Uypd Bpentikd
UNIKS Katw and onolecdhnote ouvBnkes. O 6pos (Upwon na-
AQ1GTEPA XPNOTUONOIETO YOvO yia avagpdBies Siepyaoies ald
ONPEPT XPNOTLIONOIEITal PE TV EUpEia évvoia Kar nepIAapBaver
OAes us diepyaaies, agpoBies ka1 avagpdBies. Ta npoidvia s
CUuwons givan gite ta 1610 ta kUTtapa nou ovopddovtal Biopdla
€ite NPOIOVTa TV KUTIAPWY 6nws npwteives kar avuBioukd.
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O1 pIKpoOpyaviGHOoi pnopouv va
KaAAiepynOouUv pe S1apopetikous tponous

Yndpxouv 61apopot tnor UUMOEWY, 01 onofol unopouv va
€pappootoly avéioya pe 1o emBupntd Npoidv. AUo eupéws
XPNO1PONO10UpEVOT TUNOT €ival N KAEIOTA KA1 N OUVEXNS KAA-
Népyeia.

KAerotn kal\iépyeia: L' autd tov wno {Uuwons tonobetei-
a1 oto Broavudpacthpa opIopEvVN NOGHTNTA ANOCTEIPWHEVOU
BpenuikoU UNIKoU, n onofa eyBoNdadetan e apxikn kaAépyeia
Hikpoopyaviopy. H kaAigpyeia ouvexiletan pexpl v napa-
ywyh tou emBupnToU NPoidvios. LNV KAEIOTh KAANIEPYEIQ O
PACEIS avanTugns Twv Pikpoopyaviopy sival n AavBdvouaoa, n
ekBeukn, n ataukn ka1 n edon Bavdrou (Eikéva 7.4).
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Eikéva 7.3 a. Aiaypappaukn aneikévion Bioavudpaotipa,
6nou @aivovtal ta S1Gpopa tyApatd tou, kabws kal o1 ou-
okeués eENéyxou twv ouvBnk®v {Upwaons B. dwtoypagia Bio-
avudpaotnpa.

H Biotexvoloyia pe apiOpous

KaANiépyeia Escherichia coli o€ uypo Bpentiké UNiKO yia 12
wpes otous 37°C napdyel nepinou 10° Baktnpia ava ml kak-
Népyeias.

Katd i AavBdvoucoa ¢daon o nAnBuopds twy piKkpoopyavi-
OMV MOU MPOEPXETAl and TNV apxikn KAANEPYEI NAPAEVE]
oxedov otabepds. Autd opeiletal oto 6T 01 PIKPoopyaviopol
xpe1alovian k&noio xpovikd S1dotnya yia va npocapUoatoly
ous KavoUpyles GUVBNKES Kal va apxicouv va avantyooovial.
XTN OUVEXEIQ, O1 JIKpoopyaviopoi d1a1pouvial e taxy pubpo,
eneidn n KaAMIEpye1a Npayuatonoleital katw and dp1oTtes ouv-
Bnkes Beppokpaaias, pH, ouykévipwons O, ka1 oto UNIKO Kah-
Népyeias undpxouv dpBova Bpenukd cuotaukd. Auth n edon
avanténs ovopddetar ekBetikn, engidn o apiBUGs Twv UIKpo-
opyaviopv autdvetar ekBeukd. AkohouBei n otatikh gpdon,
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Eikéva 7.4 KapnUAn avantugns pikpoopyaviopoU og kAeroth kaANiépyeia.

Katd v onofa o NAnBuopds twv Bakinpiwv dev au€dvetar,
Myw e€avianons kdnolou BpenukoU cuataukoU h Adyw ouo-
OMPEUONS TOEIKWOV MPOoidVIwy anod 1o UETaBOANIOUS Twv Wi-
Kpoopyaviopv. Téhos katd tn gdaon Bavdtou o ap1Buds twv
U1Kkpoopyaviopy peiwvetal. ap' éu n 61adoxh twv pAcewv
avanwéns oe KABe KAE1OTN KOANIEPYEID €fval OUYKEKPIUEVN, N
b1éipkela kB pdaaons Sragépel avéroya e To €160s Twv HIKpOo-
opyaviopv. O1 pikpoopyaviopol napdyouv xpnaoipa npoiovia
ouvABws katd tn Sidpkeia s eKBETIKAS KaT TNs otatikns GAons
avanweéns tous.

Tuvexns KaAMEPyela: X' auto Tov TUNo KaANEPYEIQS O1 YIKPO-
0pYaviopoi TPo@odOTOUVTal CUVEXDS He Bpenukd ouatatkd.
Tautoxpova, anopakpUvovtal and tnv KaAAIEpYeIa KUTIapa Kan
axpnota npoiéva.

H napalaBn twv npoidviwv {Upwons
anaitei th Xxpnoigonoinon O€IPAs TEXVIKWV
ka@apiopov

TeNikn katepyaoia eivar n diepyacia kabapiopou tou npoi-
6vtos nou napaiapBavetan and to Bioavudpacthpa. Apxikd,
yivetar 610xwp1opds Twv Uypwv and ta oteped cuaTatkd, ota
onofa oupnepidapBavovtar kai ta kKUttapa. Auto yivetar ou-
vhBws pe S1nBnon 1 pe puyokévipnon. To emBuuntd npoiov
unopei va nepirauBavetal ota oteped n uypd oUCTATIKA, dnd
onou napahapBavetarl Pe tn xpnon KAatdAMNAwy peBodwv.

Ta npoiévia s UPwons pnopouv va agionoinBouv pévo
otav efvar andAuta kabBapd, dnhadn otav dev €xouv NPooyei-
&e1s (Eikova 7.5).

Kepaiaio 7

EmiAoyn "Eheyxog

Hikpoopyaviopou EmiAoyr karGAAnAou
HIKpoopyavioHol
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AloxwpIop6g /
Kal KaBapiopég
mpoidvrog
| |
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Zuokevacia,
atroBrikeuon, Siavopry

Eikéva 7.5 Ltadia napaywyns npoidviwy Pe tn XpAoN UIKPOOPYAVIOUMV.

H napaywyn tns nevikikivns
anotelei onpavukoé otabpd otnv nopeia
tns Biotexvoloyias

H avakdAuyn ts nevikiAivns 1o 1928 ané to Fleming eivan
10 Onpeio agetnpias yia Ty avuipEtdNIon pias og1pds aobe-
VEIV pE T xphon avuBioukdv. H nevikidvn, nou dpxice va
Xpnolponoleital os eupeia KMuaka katd t &1GpkeIa tou 20U
Maykéopiou MoAépou, éxel omael ekatopuupia (wés NPoopé-
povtas npootacia and coBapés aoBéveies ONws o1 MVEULOVIKES
Mop@Eers, n BAewwoppoia kar n cUPIAN.
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H napaywyn s nevikihivns anotehel tv mpdtn epappoyn
PeBOdwWV Biotexvohoyias pe xpnaoiponoinon twy pikpoopyavi-
OpV Y10 napaywyn kKal dMwv npoidviwv ektds and 1pdeiua
ka1 nota.

H nevikihivn efvan npoidv pukhtwy tou yévous Penicillium. H
napaywyn s €apTATal anod 10 OTEAEXOS TOU PUKNTA MOU XpN-
olgonotgital, and to Bpenukd UNIKO oto onofo avantiooetal
ka1l and us ouvBNKes KaAEpyelas. ZTEAEXN Ta onofa éxouv em-
Aeyel yia v ugnAh anédooh tous KaMIEPYoUVTal apXIKA Oto
€PYAOTNPI0 OE OTEPED BPENMTIKO UNKO. YN OUVEXEND, T OTEAEXN
autd xpnaoilponololvial ws apxikh KAAIEQYEIa yia avantuén
oe Bioavubpaotipes. To Bpentuikd UNIKO MePIExel, ektds Twv
AMv, ka1 YAukodn ws nnyn dvBpaka. Xta apxikd otddia s
kaMiépyeias (AavBavouoa kan ekBetikh @don), nou d1apkolv
30-40 @pes au€dvetar n Biopdda Tou PUKNTA. TN OUVEXEId,
npootiBetar yAukodn oe XapnAh OUYKEVTPWON, otapatéel n
avénwén tou puknta (otaukn edon) kar apxidel n napaywyn
s nevikIAivns. H kaMiépyeia diapkel €ws ka1 15 nuépes. MNa
v napaAaBn nevikiAivns og kaBaphn Yopen xpnalponolouvial
QUOIKES KA1 XNP1KES pEBOBOT.

Ta&ié1 oto xpovo

1957 Katd wn &1dpkeia pias emdnpias dSuoeviepias otnv Ia-
nwvia avakaAUntovtal Bakthpia ta onoia napoucid-
{ouv avBekukdtnta os pia ogipd avuBiotikwv. Aiyo
apydtepa anokaluntetal 6u n avBekukdtnta autn
oeiletal og yovibia nou undpxouv ota nAaopidia.

1970 Anopovmvetal n neplopiotikn €évbovoukAedon tou
DNA, EcoRI, 6nAadn éva év{upo nou udpoluel (koBer)
to DNA o€ ouykekpiyéva onpeia tns VOUKAEOTIOIKNS
tou aMn)ouxias.

1975 H texvoloyia TwV HOVOKAWVIK®DV aVUICWHATWY KAVEL
v EPPAavion tns.

1976 Anpioupyeitai oto San Fransisco tns California n npw-
T 161WTIKA €TaIPEia NAPaywyns NPoidviwv pe xpnaon
TeEXVIK®v avacuvbuaopévou DNA.

1978 Emituyxdavetai n napaywyn ané Baktinpia avacuvdua-
opévns avlpwnivns cwpatootativns, pias NPwWieivns
nou puBpilel tn dpdon Twv au§NTIKOY OPHOVMV.

1980 Wneiletar ous Hvwpéves MoMiteies tns Apepikns vo-
HOs O onoios €MITPENEl TN UETAPOPA TEXVOYVWOias
Ka1 texvoloyias ané Navemotnpiakd Kal EpEUVNTUIKA
16pUpaTa o€ EUNOPIKES ETAIPEIES.
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MepiAnyn

H Biotexvoloyia anotelei ouvéuaopd emotnpns Kal texvo-
Aoyias pe 0t6Xx0 th Xpnoigonoincn twv {wviavov opyavi-
OH®V Y10 TNV Napaywyh o€ EUpEia KAipaka XpNGIUwV npoio-
viwv. Ztnpiletal kupiws o€ texvikés avacuvduaopévou DNA
ka1 KaAMépyeias HiIKpoopyaviouwv. O1 pikpoopyaviopoi
avantiooovial Katw and eAeyxopeves ouvOnkes katd ts
onoies undpxel pia ogipd KatdAnAwv Bpentik®dv oucta-
uKQv. e pia kaAMépyeia peydAns kAipakas (Biopnxavikn
KaANIEpyela) XxpnaolponoloUvial KatdAANAES GUOKEUES, Nou
ovopdalovtai Bioavudpactnpes.

Zupwon gival n &1adikacia avanwu§ns HIKPOOPYAVICUMY
o€ uypo Bpentik6 UNKO kdtw and katdAAnAes cuvOnkes. Ta
npoiévta tns {Upwans givar ta i61a ta kuttapa (Biopala) n
MEPIKA XPNOIHA NPOTOVTA TOUS OMws NPWTEives kal avuiBiot-
Kd. Ta npoidvta AauBdvovtal Uotepa and teNKn Katepyaaia,
6nhadn anéd pia Hiepyacia kaBapiopou tous pe Bioxnpikes,
KUPi®S, TEXVIKES.

1982 Aivetm Gés1a xpnons avacuvduaopévns avBpwmivns
1VOOUAivns ws @pdppakou yia diaBnukous. Tov id1o
XPOVO, TO NPWTO YEVEUIKA TPOMOMOINKEVO QUTO (pia
noikiNia kanvou) aneAeubepwvetal oTo PUOIKO NeEPI-
Bahov.

1989 Iekiva to [Mpdypappa Xaptoypagpnons tou Av-
Opwmvou Tovidiwpatos (HUGO, Human Genome
Organization).

1990 E@apudletm neipapatikd n yovidiakin Bepaneia o éva
TETPAXPOVO KOPITOdKI To onoio ndoxel and éAAelyn
Tou yovidiou tns anapivdons tns abevooivns (ADA).

1995 OMokAnp®vetal n anokpuntoypd@naon tns aAAnAou-
xias yovibiwpatos evoés Baktnpiou (Haemophilus
influenzae).

1996 OMokAnpwveralr n anokpuntoypdpnon tns aAAn-
Aouxias TOU NPWIOU EUKAPUWTIKOU YOVIOI®HATOS
(Saccharomyces cerevisae).

1997 To IvoutoUto Roselin tns Zkwtias avakoivavel thv
kAwvonoinon tns npoBativas Dolly.

1998 OMokAnpmvetal n anokpuntoypd@naon tns aAAnAou-
Xids Tou NP®TIOU YoviSimpatos NoAukUTIapou opya-
viapou (Caenorhabditis elegans).



KeQAAaio 7

Epwtnoeis

ZupnAnpwote e tis katdAAnAes Aé€els ta kevd:

O1 napdyovtes nou ennpedfouv to xpdvo SinAaciaoyou ivai n 51a0£01UOTNTA BPEMTIKWY GUOTATIKWV, TO ...c.ooveveveeeecnenenn. ,
{10 SRS KQT N cevveeeeeeeieieieieiesieenienens Xe pia peydAns kAiuakas KaAAiEpyeia ikpoopyaviouwy xpnaigonoiouviai
KATAAANAES OUOKEUES, O ..ccuveeeveevereenveerveneen. Mpoidvta tns {Upwons Var N ......ccccecveeevverennne. [ 1 (e
Katd tn AavBdvouaoa @don o nAnBuopds twv UIKPOOPYAVIOUWY MAPAUEVET .........c.ccceweweueveereereeeeannnees H @don katd tnv onoia
0 ap1Buods twv HIKPoopyaviouwy auldveral Pe taxu PUOLO OVOUALETQT ..........cccvvevreeevennnnen.

Na v napakaPn evos npoidvios nou ekkpiveral and kUTIapa otpentopuknta akoAoubouviai ta napakdiw otddia.
Aiaypdyrte ekeiva nou Sev 10xUouv:

a. Aiaxwpiopds kai napaiaPn twv Kuttdpwy tou puknta, 6. MapalaPn twv otepewy ouaTatikwv,

B. Aiaxwpiouds twv uypwv and ta oteped ouoTatikd, €. KaBapiouods tou embBupntou npoiovios.

y. Mapalafn twv uypwv ouotatikwy,

Zis napakdtw ypapikes napaotdoeis ansikoviletal n avdntuén dUo pikpoopyaviouwy, tou Saccharomyces kai tou Penicillium,
ka1 n napaywyn npoiéviwv tous, étav autoi kaAAigpynBouv o€ Bioaviibpaotipes. H kaunuin A apopd tnv avdntuén tou
{uuopuknta Saccharomyces kai

v napaywyn aibavoAns, eva n g . P ) KaproAn B
kaunuAn B v avdntuén tou pu- EA ZIRclEc) L MeviaAivn [
knta Penicillium ka1 tv napaywy 5 ° oD 9 £
MEVIKIAIVRS, Eg% 5 i 3 s )
a. Eénynote tis aldayés otnv avd- “'o'g 4 3 ;
mwén tou Saccharomyces yia ta 55_, F AIBavéAn - §§
6iaotipata 0-2, 2-6, 8-10 ka1 12- Eg ° , Eg
14 wpes. %g 2HHH 2 ﬁfz 5 Miknrag
B. Evioniote us pdoels avdnéns 38 197 §E . :
tou puknta Saccharomyces o oxé- % E% e
on pe v napaywyn aibavoans. E 0 2 4 ¢ '3 10 12 14 ig 3
y. Evroniote tis pdoeis avdntuéns IS %u‘:’ 2
tou puknta Penicillium oe oxéon H ¢ T
UE TNV napaywyn NEVIKIAvns. i
0 20 40 60 80 100 120 140 160

Xpévog lwpeg

Moies €ivar o1 ouvBnkes nou npénel va exéyxoveai yia tnv avdntuén pikpoopyaviouwv o€ Bioaviidpaotipes; Na noio Adyo
givai anapaitntn n d1acpdAion ouvlnkwv aonyias;

Mivakas A
Ztov nivaka A undpxouv ta anoteAéouata WPETPAOEWY Xp6vos (Gpes) Ap1BUGs Bakunpiwv o€ EKaTopuspIa
tou apiBuou PBaktnpiwv andé kalliépysia pikpoopya- 0 9
VIoUwv o€ uypd Bpentikd uAiké atous 30°C. Xpnoiuo- . 0
noiwvias ta debopéva autd Kataokeudote TNV KaunuAn > ”
petaBoAns tou apiBuou twv Baktnpiwv o ouvdptnon pe
10 xpovo. Eénynote tous napdyovies nou ennpedjouv to > 18
oXAWa tns Kaunuans. L0 A0
12 550
15 550
20 550
30 550
35 225
40 30
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Ke@AAaio 8

8. Epappoyés tns Biotexvoloyias otnv Iatpikn

H Biotexvohoyia éxel oupBdAel anoteheopaukd ot tpels Baol-
KoUs atdxous tns Iatpikns, mou givail n éykaipn &idyvwon pias
acBéveias, n nPOANYN ka1 N anoteAecpatkh Bepaneia tns.

H éykaipn &1dyvwaon pias acBévelas anattel tv avanwén
euafoBntwy texviky nou pnopouv va evtonioouv thv acBévela
ota apxikd s otédia, mEIv va ueaviotoly Td CUPNTMUATE s
OToV 0pYavIoHo, va avixveloouv kdnola poiuvon and nabo-
yévous opyaviopous h va diamotdoouy Ty Unapén Kanoias
kAnpovopikns acBéveias.

H npoAnyn coBapv aobeveldv 6nws n nnatiuda B, n noho-
puehiuda kar n upatioon xpelddetan mo e€eNypéva, ENApKmS
Ao@AAN aMG Kar otkovopikd npoaottd epBonia. Enfons n avd-
nwén euBoriwv yia tnv npdAnyn acBeveidv énws to AIDS, n
pnviyyiuda kai o kapkivos eival nAéov emTaktikn avaykn.

H anoteleopauikn Ospangia npolnobétel tnv katavonon
TV BIOXNPIKMY UNXAVIoGDVY Ka1 ToU yevetikou unoBabpou tns
acBéveias, yia va epappootel N KatdAnNAn Bepansia efte pe
(QUPUAKEUTKA aywyn efte akdun Kar e «yeveukn 610pBwon»
s BAGBNs.

H Biotexvoloyia OUVEICREPET OUCIACTIKA OTOUS NAPANAvw
OtOX0US P TNV avantuén s texvoloyias tou avacuvduaopé-
vou DNA, e th xpnhon s texvikns PCR, KaBms ka1 avixveutmv
popicwv DNA. O1 texvikés autés Bpiokouv epappoyh otn BeAtiw-
on ka1 napaywyn oe eupeia kKAipaka euaioBntwv 61ayvwotKmvV
0UCIV ONWS T POVOKAWVIKA avUIOWHATA, AMOTEAECUATIKMDV
eUBOATWV Kan papUaKeUTIK@Y Npoidvtwy. Mpdogata, évas véos
topéas s BiotexvoAoyias avantioostal taxutata, n yovidiakn
Oepaneia, nou otnpiletar otnv epappoyn s texvoloyias tou
avaouvduaopévou DNA otn Bepaneia noMav coBapv yeveu-
K@V aoBeveldv énws n KUoTkn fvwaon, to oUvopopo eniktntns
avooo)oyikns avendpkeias (AIDS) ka1 H1¢4popor ol Kapki-
vou.

MAnBos «PapHAKEVTIKOV» NPWTEIVOV
ouvtifevtal and Baktnpia pe pedodous
Feveukns Mnxavikns

Mpv and v avanweén s texvoloyias tou avacuvOuaopé-
vou DNA, o1 Nep100dTENES PUPUAKEUTIKES NPWTEivES, HnAadn
npwteives Nou xpnolgonolouvial yia tn Bepaneia Sidpopwv
aaoBeveiiv, htav O100€01pes o€ MOAU HIKPES MOCGOTNTES, N NAPa-
ywyn Tous htav NoAU akpiBh kar cuxvé n BioAoyikh 6pdon tous
bev ntav NA\Mpws katavontA. H texvoloyia tou avacuvouaopé-

H Biotexvoloyia pe api@pous

H etnola ayopd twv avacuvoéudopévwVv QAaPUAKEUTIKOV
npoidviwv éptave ota téAn tou 1997 ta 150.000.000.000
6oAdpia.

MINAKAZ 8.1: ®appaKeuTikés npwteives nou éxouv napaxOei
e tv texvoloyia tou avacuvdiaopévou DNA

Npwrteivn Xpnon

a,-avubpuyivn
Kahartovivn

Xoproviki yovadotponivn
Evbop@ives kai eykepahives

©epaneia eypuonpatos

©¢paneia tns ooteonépwans
O¢paneia ateipdtntas o€ yuvaikes
Avalynukoi napdyovies

Embeppikds au§nukds napdyovias Bepaneia paupdtwv

EpuBponointivn O¢paneia avaipias

Napayovtas VIII ©epaneia aipoppoPiAias A

Napdyovtas IX ©epaneia aipoppopiAias B

Augnukn oppévn Oepaneia axovéponhaaias

Ivaouhivn ©epaneia tou S1aBitn

Ivieppepoves (a,8,y) Avurikoi ka1 avuKapKIvikoi napdyovies
Ivtepheukives Bepaneia kapkivou ka1 agBeveimv

TOU avVooonoIntikoU GuoThpatos

Evepyonointis ©popBolutikés napayovias

nhacpivoyovou 10tav (tPA)

Napdyovtas vékpwans Oykwv Avukapkivikés napdyovtas

vou DNA €6woe tn duvatdtnta Napaywyns GapuaKEUTK®Y
NPWTEIVMV OE ONPAVTKES NOOOTNTES, TOCO Y10 TOV AMNOTEAECHA-
KO éheyxo s Hpdons tous GO0 Kal yid EUpEia Katavaiwaon.
Ihpepa éxouv kKhwvornoinBei ta yovidia tou avBpwnou yia ne-
p1oootepes and 300 pappaKeUTKES Npwteives. Xtov nivaka 8.1
avaypa@ovial OPIoUEVES PAPUAKEUTIKES NPWTEIVES MOU EXOUV
napaxBei pe tnv texvoloyia tou avacuvbuacpévou DNA kai n
Xpnon tous.

Metagy twv NpMIwv Popicv Nou napackeudotnkay sivat n
1IVOOUAIVN, O1 IVIEPPEPOVES KA1 N aUENTIKNA opuovnN.

H 1vooulivn sivan pia oppévn nou anoteAeitar and 51 api-
vo&éa kal napdystar and €161ka kUTapa tou naykpéatos. H
oppdvn auth pubpiler to petaBoMopd twv udatavBpdkwy Kai
€161K0TEPa 10 Noooaotd s YAukdlns oto afpa. O diaBntns sivar
u1a aoBévela nou xapaknpicetar and EMelyn h peiwon 1voou-
Mvns ka1 unotoyiCetan 6t navw and 60.000.000 dtopa otov
Koopo ndoxouv anoé diaBnn.
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H 1ooulivn xpnoigonoisital yia tn Bepansia twv 610Bnukmv
atépwv. Mpiv and to 1982 o1 KUpies NNyEs IvoouAivns Atav o
ndaykpeas anod xoipous ka1 and Boogidn. H voourivn napayd-
Tav and v ekXUNION Uty Twv 10TV PE dia danavnph kai
noAUnhokn &1adikacia kal emniéov, eneidn eixe UkpéEs H1apo-
pés otn oUoTaoN TwV ApIVOEEwY TS anoé v avBpwnivn, npo-
KahoUoe aMePYIKES avudpdoers.

H 1voouNivn anoteleitar and 6Uo uikpd nentidia, A kar B,
NoU OUyKPatouvtal PeTalU tous Pe H100UAPIOIKOUS OeaUOUS.
To yovibio tns 1voouMvns napdyel éva npddPoUo PoP1o, TNV
nPoiveouMvn, T0 ONOI0 PETATPENETAT TENIKA O VOOUAivN.

Mia ané us peBodous nmou xpNnaotonolouvtal yid T napayw-
yh s avBpmnivns 1voouAivns ota Baktnpia eival n napaywyn
ToU NPddPOpOU Hopiou Ts oe p1a Baktnpiakh KaANEPYEIa Kat
N LETATPONN TNS O€ IVOOUMvN pe ev(UpIKA Katepyaoia (Eik. 8.1).

H pébobdos nepiapBdver tnv kataokeun cDNA BiBMoBAkNns
and ta KUTtapa Tou NaykpEatos ota onofa ekppadletal 1o yovi-
610 s IVOOUAIVNS Kal Tnv €MAOYN TOU KADVOU MoU NEPIEXET TO
yovid10. Yuvonukd ta otddia kAwvonofnons kal anopdvwons
ToU yovibiou Tns 1IVOOUAivNs fvar:

e Anopdévwon tou cuvohikoU mRNA, ané kUttapa tou av-
Bpmvou NaykpEatos.

e Kataokeuh &ikhwvwv popiwv DNA ka1 evowudtwon tous
o€ nhaopidna.

e Metaoxnyauopoés Baknpiwv Pe t@  avacuvOuaopéva
nAdopidia kar noManAaciaopds Tous o uypd Bpenukd
UNIKO.
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AUo dAAes onpavUIKES NPWTEIVES,

n au§nukn opudvn ka1 n epubponointivn,
napdyovtail pe pe@ddous Meveukns
Mnxavikns

H au€nuikn oppévn napdyetal otnv unépucn tou avlpw-
nou ka1 nailel onpavtiké péAo otn puaoioloyikn avantu§n
tou. H anouaia tns oppdvns autns odnyei oe vaviouo. Enei-
6n n avBpwmvn au§nuikn oppévn gival moAU €161kn ka1 dev
pnopei va avukataotabsi ané tnv avtiotoixn oppévn dA-
AWV 0OPYaVIGU®V, anopovwvotav and eyKePAAous VEKPWOV
avOpwnwv. Metd to 1985 n au§nukn oppévn napdyetal pe
s Texvikés Tou avaouvduaopévou DNA 6nws n 1vooulivn
Kal o1 vepPepdves. Moteuetar 6u n au§nukn opudvn Ba
éxe1 eupeia epappoyn yia tn Bepaneia Tpaupdtwy, onacpé-
VWV 00T®V, KAUEVWV 10TMV Ka1 Enions yia tnv kaBuotépnon
tns anwAelas tns puikns palas, nou cupBaivel npoodeutikd
KAtd tn ynpavoen tou opyaviopou.

Me us idies texvikés to 1989 napaokeudotnke n epubponoi-
ntivn, pia oppovn Nou Napdyetal 6tous VEPPoUs Kal YEoW
s KUKAOQOPIas TOU Qipatos YETAPEPETAl OTO HUENS TwV
00TV OMOU ENAYEl TNV NAPAYWYN TWV KUTIAPWV TOU ai-
pavos. H epubponointivn pnopei va BonBnoe1 otn Bepancia
OPICHEVWV AVATHIMV.

Eikdva 8.1 Aiabikaaia napaywyns 1vooulivns pe pebddous evetikns Mnxa-
VIKNS.



e Emhoyn twv Baktnpiwv nou nepiéxouv 1o yovidio to
onofo kwdikonoiel to NPOdPOUO UOP1O TS IVGOUAIVNS.

e Avanwén twv Baktnpiwv autdv o Bioavudpacthpa yia
napaywyn tou Npddpopou popiou ts IvoouAivns. H npo-
ivooUAvN GUMEyETal Kat Je KatdANAo €vupio, NMou apat-
pei 10 evdidpeco nentidlo, PETATPENETAN OE VOOUATVN.

O1 wriep@epdves civar avunkes npwteives, nou napdyovian
and KUTtapa nou éxouv JoAUVBET and 100s. O1 npwteives autés
€NAyouv TNy Napaywyh GANwV NPWIEVMY anod Ta YEITOVIKA UyIN
KUTtapa, o1 onoies eynodifouv tov NOAANMAACIAoUS Twy 1MV ¢
autd. O1 wiepPepOves €ival OIKOYEVEID OUYYEVADV MPWTEIVMDY,
nou ta&ivopouvtal avéoyd peE T xnpikh Kal B1oAoyiKn evepyd-
NTd TOUS O€ TPEIS OPAOES: TS IVIEPPEPOVES, a, B Kar y.

O1 tepPepoves €xouv 101aitepo evoIapépov ws avunkoi Kan
mBavov ws avukapkivikoi napdyovies. Mapdyovial os endxi-
OTES MOCOTINTES OTO OWHA Kal y1' autd v Atav eupeia n xpnon
tous otn Bepaneia aoBeveiy. Opws, Petd tnv kKAwvonoinon
op10pévav yovidiwv vteppepovay, givar onyepa duvath n na-
PAyWYH ToUs OE peydAes noodtntes, e napopola Pébodo na-
paywyns Pe auth tns IVGOUAIVNS.

MovokAwvikd avucwpata

«To 16avikd pdppako», €ine o npwtondpos Meppavos yiatpds
Ehrlich, «npénel va unopei va e€oubetepvel TS HONUVOETS Xw-
pis va npokaAel napevépyeies atov opyaviopo». H guon éxel
QUALE €va «TEAEI0 PAPPAKOY, T AVTIOMUATA.

Ta avuowpata givar npwteivikd popia, nou napayoviar and
10 B-Aeppokunapa tou avooonoinukou pas cuothpatos, otav
éva avuyévo (naboydvos Pikpoopyaviopos, 16s N Eévo UNIKO)
npooBdAel tov opyaviopd. Ta avuompata aviidpouy UE 1o avu-
yovo ka1 1o £oubeTEPVOUV.

O opyaviopos pas efvar 1ikavds va napdayel avuowpata evavt-
ov K@Be Evou avuyovou. Znv npayuaukdtntd, éva aviiowua
avayvwpiler pévo pia nep1oxn tou avuyovou, n onofa ovoud-
Cetan avuyovikos kaBopiotns. Eva peydho avuydvo, n.x. évas
H1IKpoopyaviopds, €xel MOMoUS avuyovikous kaBopiotes yi'
autd napdyovtal NoMd idbn aviuowpdtwy evaviiov Tou.

KaBe €ibos avuompatos nou avayvwpicel évav avuyovikd Ka-
Bopioth napdyetal and pia opdda duolwv B-Aeppokuttdpwy,
nou anoteholv évav kKAMvo. Ta avuomuata nou napdyovial
ano évav KA@vo B-Aeppokundpwv ovopalovial HovOKAwVIKA.

Ta povokhwvikd avuowpata givar noAd onyavukd otnv Ia-
TPIKN KA1 XPNOTLONO1oUVTal ws H1ayVWOTIKA y1d Thv avixveuon
aoBeveidv N ws eCe1bikeupéva eappaka evavriov nabBoydvav
HIKPOOPYaVIOHMV M akOPN €vaviiov KApKIVIKMV KUTIAPWV.

Ke@AAaio 8

‘Hrav, enopévws, onuavuko va yiver duvath n napaywyn tous

010 £pyaoTNPI0 o€ PeydAes noodtntes. Opws ta B-Aspgpokuta-
pa Sev emBicovouv yia MoAU €€w anod to owpa kal dev unopouv
va &1otnpnBolv og KUTtapokaAiépyeles. Tnv 1610TNta auth
NV anoktolv Uotepa and oUvingn pe Kapkivikd kutapa. Ta
uBP161KA KUTtapa nou napdyovial ovoudlovial uBpidwuata
Kal gnopouv va napdyouv PeyaAes NooOTNTES VS HOVOKAW-
VIKOU QvioMPatos. H Texvikh s napaywyns HOVOKAWVIKMV
avtiiowpdtwy avanwixtnke 0 1975 kar akolouBei v e€hs
Sadikaoia:

‘Eva emAeypévo avuydvo xopnyeitar pe éveon og novtiki kai
NPOKOAET avooooyikh aviidpacn pe anotéheoua va apxioel n
napaywyn avuowpdtwv and eteidikeupéva B-heppokuttapa.

Yotepa ano6 6Uo eBOopades apaipsital o onAnvas Kal anopo-

vvovial ta B-AepgokUttapa. Ta kUTtapa autd ouvihkovial pe

Kapkivikd kUttapa kar napdyovian ta uBpidouata nou napd-

YOUV HOVOKAWVIKA avtiomuatd. Ta uBpiddpata pnopouv va

QUAGooOVTal yia peyaia xpovikd O1acthpata oty Katawuén

(-80°C) ka1 va napdyouv onoladANoOTE OUYUA TO CUYKEKPIPEVO

HOVOKAWVIKO aviiowpa og peyaies noodtntes (Eikova 8.2).

Ta povokAWVIKG aviiomuata éxouv NoAudpIBUEs EQapUoyés

Kan As1toupyouv ws:

e Avooobiayvwouikd. Ta PovoKAwVIKE avuompata, enel-
on avayvwpidouv 101kda évav avuyoviké kaBopioth, ivan
NoAU xpholga ws avooodiayvwaotikd. Mnopouv va avi-
XveUOOUV OTa Uypd Tou omuartos (aiua, oupa K.d.) oucies
nou givar uneuBuves yia noikiles aoBeveles, naBoyovous
H1KpoopyaviopouUs, kaBws kar tn SiakUpavon s ouyké-
vipwaons 51¢dpopwv Npoidvtwy tou YetaBoNopoy, n onoia
unopei va npootwviler tnv mBavédtnta egpavions kanoias
aoBéveras. H texvikn avixveuons eivan yphyopn, anin, eu-
aioBntn, akpiBns kar emtpénel tn H1ayvwon adoBeveidv
ota NoAU apxikd otédid tous dnhadn npiv egpaviotoly ta
oupntwpata. Ta avuompata Ba cuvelopépouv onpavuké
oty au€non s euaiobnaias KNVIK@Y 6oKIpacimv onws
n wnonofnon (npoabiopiouo6s) twv opddwy afpatos Kai
n eCakpiBwon pas mBavAs kunons. Lnv teAeutaia ne-
pintwon éxouv kataokeuaotel €181k avoood1ayvVwaTKd
TE0T, 10 ONoia MEPIEXOUV POVOKAWVIKG aviiomuata yia
€181kés opuoOves Mou napdyovial katd v kunaon.

e Ogpaneutikd. Ta aQVUOMUATA PNOpouUv va XPNolPomnol-
nBolv ws Bepaneutikd. H mo evdiagpépouca epappoyh
ToUs a@opd tn Bepansia tou kapkivou. Ta kapkiviké KUT-
0P €XOUV OTNV EWTEPIKN EMPAVEIA TOUS PEYAAN MOIKI-
Ma avuyovwy nou 6ev UNdpxouv ota GUOTOAOYIKG
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Eikéva 8.2 Anpioupyia uBpidwpdtwy yia tnv Napaywyn HOVOKA®VIK®V avTICWHATWV.
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KUTtapa Tou opyaviopou, Kal ovopddovial KapKivikd
avuyova. Etor pynopolv va Kataokeuaotouv povo-
KAWVIKG aviIompaTa €Vavtiov autdv Twv avuyovwy.
Ta povokAwviké avuompata gival Mo €191Ka Uovo
Y10 Ta KOPKIVIKG KUTIapa ka1 pnopouv va «yivouv
HETOPOPEIS» 10XUPMV  AVUKAPKIVIKWV  QAPHUAKWV.
Otav e10axBouv atov opyaviopd, Bpiokouv ka1 npo-
oB&Mouv Tous Kapkivous-otoxous. Ta aviikapKIvikd
QApUaKa, nou gival ouvdedepéva e ta aviomuata,
dpouv kateubeiav ata kapKIviké KUTIApa Kal Ta Kata-
otpépouv. Emtpénouy €tor tn Bepaneia e anoguyn
NS XEIPOUPYIKNAS enéuBaons kar twv Suadpeotwy eni-
NTWOEWV NS XNUeI0Bepaneias.

Ma wv emloyn opydvwv cupBat®v yia petapsd-
oxeuon. Ta KUTapa Twv opyavwv xouv atnv em@d-
VeIl Tous €101Kd avuyova emedveias, nou avayvwpi-
Covtan and €161kd povokhwviké avuompata. Me ta
HOVOKAWVIKA OVTIOWHATA YNOPET va Yiver EAEYX0S TwV
opydvav dwpntwy, yia va dramotwel av tanpiélouv
avoooloyIKd pe ta aviiotoixa twv acBevav. Etal, €i-
val duvatév va ano@euxBei n andppiyn Kal o1 Peta-
Jooxeuoels va efvar emtuxes.



Ka1 dAAes epappoyés TwV aviiowHAtwv

Avixveutés. H e€€Ni§n pnas acBévelas h n np6odos tns Bepa-
neias tns pnopei va eAeyxOei pe tn BonBela twv PoVOKAwVI-
KOV avuowpdtwv. Eidikoi emothpoves ouvééouv padievep-
Y4 106T0Na PE aVTIoWHata, ta €1I6dyouV GTOV OpYyaviopd Kai
avixveuouv tn B€on twv padIEVEPYWOV 100TONWV OTO GWUA.
H texvikn auth pnopei va xpnaiponoinBei yia va npoadiopi-
otei pe akpiBela o€ NOI0 ONYEIO TOU OWHATOS UNAPXE! €vas
OpopBos n kanoios 6ykos.

‘EAeyxos tns kaBapotntas pappdkwv. Eneidn ta povokiw-
VIKG avuowpata npoodévovial Pe NoAU peydAn e€erbikeu-
on o€ p1a Xnpikn ouaia, pnopouv va BonBnoouv otov Ka-
Oapiopd tns ané noAunloka peiypata. Me autd tov tpoéno
pnopouv va ka@apiotoUv noAUtipes ouaies nou Bpiokovtai
o€ aneipogAdxiotn noodtnta o€ €va peiypa. H texvikn autn
BonBnoe oto va yivel n viepPepOvn eupéws S1aBéopn.

EpuBoia

Ta eyBoéNia anotehouvial anod vekpés N and eCaocbevnuéves
HOPPEs evds naboydvou pikpoopyaviopou. Ma 1o okond auto,
0 naBoy6vos pIKpoopPYaviopos avantiooetal O KUTIAPOKAA-
NEQYEIO, QMOPOVMVETAT Ka1 €EiTE VeKPMVETal €ite anevepyo-
noeftar (yivetar pyn poAuopatikos), xwpis BéBata va xdver tnv
1KavOTNTA TOU va NPOKaAEl evepynukh avooia. MoAovdu exouv
napaxOef anoteheopatika euBoONa yia pia ogipd and aobéveies
onws n 51pBepiuda, o tétavos, N uNoy1d Kal N NONOUUEATIOA,
UNAPXoUV MOMG PEIOVEKTAUATA oty napaywyn epBoAicv pe
oV napandvw tpono. Ta yeiovekthpata autd eivar:

e Aev ynopolv GAo1 01 poAucpatikof napdyovies va ava-
nuxBoUv og KUTLAPOKOMIEPYEID Kal €T01 v €xouv ava-
ntuxOsi eyBONA y10 MOMEs aoBéveles.

e Opiopévor 1of twv {hwv avantiooovial he apyd pubud oe
KUTTOPOKOANIEQYEIES Kal ouven®s n anédooh tous efvai
NOAU xaunAn, épa kai ta eyBona yivovtar noAd akpiBa.

e Xpeidlovtal peydAes NPOPUAGEETS, yid va Unv ektebei 1o
nPoownIKd Nou Kataokeuddel ta euBoMa otov naboydvo
napdyova.

e Aev eival 6Aa ta eYBONA ANOTEAEOUATIKA y1a Wia doBévela
n.X. y10 tov 16 tou AIDS yivovtar ouvexels avenituxeis mpo-
onadeies Kataokeuns epBoNou.

Kepdiaio 8

Tnv teheutaia dekaetia n texvoloyia tou avacuvduaopévou
DNA ¢bwoe tn duvatdtnta avdntugns pias véas yevids epBo-
Niwv MoU UNEPVIKOUV Td UEIOVEKTAHATA TwV NapadooiaKwy.
H kAwvonofnon twv yovibiwv édwoe tn duvatdtnta avantu-
€ns VEWV OTPATNYIKWY y1a TV NPOKANCN 10XUPAS EVEPYNTIKAS
avooias evavtiov tou naBoyovou napdyovia. Ta onavukotepa
€idn epBoAiwv nou napdyovtal pe Biotexvoloyikés peBddous
eival ta epBéNa-unopovades, euBolia ané {wviavous yeve-
TuKd tpononoinpévous 10Us ka1 egBONa yupvou DNA.

H napaywyn twv egBoriwv-unopovadwy otnpixBnke oto ye-
yovds éu 6Aa ta ouotatik@ evés naboyévou Pikpoopyaviouou
bev gival anapaitnta yia v NpOKANGN s AvOCOAOYIKNS avTi-
bpaons atov opyaviopd nou Ba npooBaiouv. Zuvnbws, Yovo
op10péves Npwteives em@edvelas éxouv avuyovikn 1&16tnta. Ta
euBONIa-unopovades otnpidovtal otnv Napaywyn POvo autv
v ouctaukav. Etol, yovidia tou naBoydvou pikpoopyavi-
oo nou kwd1konotouv Ty Npwteivn e ty avuyovikn dpdon
g10dyovtal o€ KUTtapa nou avantooovial 0 KUTLAPOKAMIED-
YEIES KA1 Napdyouv tnv npwteivn auth og PeYAAes NOCOTNTES.
Ytn ouvéxela, n npwteivn kaBapiletar ka1 xpnoiponolsital ws
epBoAo.

‘Evas dMos tunos epBoiiwv ival ta euBéAia and {wvtavous
YEVEUKA TPOMOMOINUEVOUS 10US. Lty nepintwon auth yovidia
anoé emkivouvo 16 A GMO HIKpoopyaviopd EVowHaTOVOVTal
o€ dMo 16, nou sival aBhaBns yia tov avBpwno, énws o 16s
s dapahiudas. O yeveukd tpomnonoinpévos 16s nou npoku-
ntel eGakohouBsi va eivar aBAaBns, aMd eneidn napdyer v
avauyovikn npwteivn tou 10U 1 ToU HIKPOOPYaviopoU, e104YETal
010 OWa ka1 NpokaAel évtovn avoooAoyikh avtidpaon (Eikéva
8.3).

EpuBoMo yupuvou DNA

‘Evas tunos pBoliou pnopei va givar to i610 to DNA. Ztn
OUYKEKPIUEVN NEPINTWON TO Yoviblo nMou kwOIKoMolEi tnv
npwieivn pe avuyovikh dpdon eicdystan kateuBeiav otov
opyaviopd nou npokeital va avogonoinBei. To yovibio ev-
OWHATMVETA1 OT0 yovidiwpa kal mapdyel to avuyovo, to
onoio pE tn O€1pd TOU NPOKAAET EVEPYNTIKA AVOCia GTov op-
yaviopd. H texvikh epappootnke neipapatika o novtiki. H
evowpdtwon eixe emituxia 75%. Yotepa ané uis anapaitntes
SoKipaagies n texvikn undoxetal MoANd yia tov euBoliacpo
TWV 01K6o1tWV {HWV.
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Eikéva 8.3 Mapaywynh epBoliou and {wvtavous yevetikd tpononoinpévous 10Us yia thv npdAnyn tns eEhovoaoias.

AvuBiouka

Ta avuBioukd eivar xnpikés ouoies nou napdyovial ané pi-
KpoopyaviopouUs ka1 Bavatdvouv GMoUs piKpoopyaviopous h
avaotéMouv v avantugn tous. Eivar npoiovia tou petaBoli-
OpoU TOUS Ka1 oNpePa OpIopEva and autd napdyovial o e-
yahes nogotntes og Bioavudpaotnpes. MoMd avubioukd pno-
pouv va ouvieBouv kat xnpikd, aMd n &iadikaoia eivar 16oo
akp1Bh ka1 eninovn nou Oev pnopei va ouykpBel og KdaTos pe
v napaywyn and Baktpia kar and pukntes. H naykdopia
XPAON TWV avuB1oTUK®V Y1 TNV KATANoAéUNon Twv pikpoBiwy
éxel BeAuwoer onpavukd v uyeia wwv avBpdnwy kat avauei-
Boha éxel oo ekatoupUpia avBpwnives {wés.

Ews onhpepa éxouv anopovwBei and 616popous pIKpoop-
yaviopous, nepioootepa and 8.000 avuBioukd pe noikilous
pdnous dpdaons. H MAE1oVOTNTA TwV MO oNPAvTK®Y avtBiou-
KMV €xouv anopovwBel and to Bakthpio tou eddgous, yévous
Streptomyces, yohovéu kar dMa Bakthpia KaBms kal PUKNTES
eival nnyés avuBiotkavy.

Ynohoyiletar O apKetés ekatovtades véa avuBioukd avaka-
AUntovian KGBe xpovo Uotepa and eviaukn €peuva Katd v
onoia eAéyxovial MOAAES XINAGES H1aPOPETIKOT pikpoopyavi-
opof, y1a va BpeBoUv ekefvor nou napdyouv véa avuBioukd.

H texvoloyia tou avacuvduacopévou DNA dpxioe npéopata
va pappoetal Ye otdxo:
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e Tnv Khwvonoinon GAwv twv yovidiwv nou kwdikonololv
év(upa anapaitnta yia t BioouvBeon evos avuBiotkou.

e Tnvavdnwén avuBioukdv pe 10xupdtepn dpdon evavtiov
OPIOHEVV LIKPOBTWY Kal Je NIYOTEPES NOPEVEPYEIES.

e Tnv KOTOOKEUN YEVEUKA TPOMOMOINUEVWY HIKPOOPYAVI-
OpMV JE OTdX0 TN peyaAUtepn anddoon otnv napaywyn
avuBiotKav.

Frovibiakn Oepaneia

Mepioootepes anod 4.000 aobéveres opeilovial o€ yoviO1akeés
LETAMGEETS Ka1 MOMES anod autés epgavidovtal ous peyaAes
nAikies. Mepikés opeilovianl oe éva pévo yovidio, GMes o aA-
Menidpaon &Uo h nepioadtepwy yovidiwy Kal akOpn nepio-
00tEpES 0g oUVOUAOUS YEVEUKWOV Kal nepIBAMOVUK®Y napa-
yovtwy énws n akuvoBoAia kai o1 xnpikés ouaies. OAes oxebov
01 yevetikés aoBéveles npokalolv duopoppies, 10 80% dAwv
d1avonukn kaBuotépnon Kkal To éva NEUMTo anod autés Bavato
otnv naidikn nAikia.

‘Ews npdogata n popiakn Baon twv dobeveidv autmy dev
Atav yvwotn. H texvoloyia tou avacuvduaopévou DNA o€ ouv-
duaopo pe us peBodous tns napadoaoiakns evetikns (yeveas-
Noyikd &évbpa) odnynoe otov eviomiopd s Béons ota Xpw-
poowuata (xaptoypdenon) NOAM®V PeTaAaypévav yovidiwy,
nou nPokaAoUv s aviiotoixes aoBéveles. Emniéov opiopéva



petaraypéva yovidia kKhwvonomBnkav kar ouykpiBnkav

LIE T0 PUOTONOYIKA AMNAGUOP®A TOUs, yia va eCakpiBw-

Bef 10 €ibos twv petaMatewy. H xaptoypdgnon Ohwv

twv yovidiwv ota xpwpoompata sivarl évas and tous K-

plous otdXoUs ToU MPOYPAPHATOS Tou avBpmivou yovi-

dicbparos, dnws Ba avapepOel napakdtw. Xhpepa éxouv
xaptoypapnBei kar kKAwvonomnBei ta yovidia twv onoi-

wv 01 PETaMGEers eivar unguBuves yia acBéveles 6Nws n

kuoukn fvwon, n aoBévela tou Huntington kar n puikn

duatpogia Duchenne.

O1 yvaoels autés €dwoav tn Suvatdtnta avantuéns
Bepaneias nou omnpiletan otnv texvooyia Tou avacuv-
duaopévou DNA ka1 ovopdaletan yovidiakn Oepaneia.
Auth éxel ws otoxo va «010pBdoer» tn yeveukn BAGBN
€10ayovtas otous aoBevels uUOIOAOYIKE AMNASLOPPa
ToU petaMaypévou yovidiou. Anapaitntn npoundBeon
yia v epappoyn ts yovidiakhs Bepaneias eivan, extds
and v khwvonoinon tou uneuBuvou yovidiou, kail o
npoad10p10uds TwV KUTLApWV Nou epgavidouv th BAGBN
ané v aobéveia.

H yovibiakn Bepaneia epappdotnke yia npwtn gopd 1o
ZentéuBpio tou 1990 ot éva Tetpdxpovo kopitor nou €na-
OXe anG avendpkela Tou avooonoiNuKoU cuctnpatos. H
acBévela autn opefletal otnv EAeIyn tou ev(Upou ana-
pivdon tns adevoaivns (ADA), nou naipvel pépos atov
peETaBoAIoUO6 Twv NOUPIVAV OTa KUTIAPA ToU MUEAOU Twv
ootiv. H éMeyn ogeiletar o€ YetdAaén tou yovidiou
nou napdye 1o év{upo auto. H aabéveia eugpavicel auto-
OWWIKS UNOAEINOUEVO TUNO KAnpovopikotntas. O1 aobe-
Vvels ndoxouv and xpovies HOAUVaETs, éxouv npodidbeon
yia avéntuén kapkivou og MOAU pikph nAIKia Kar noAAof
neBaivouv Uotepa and Aiyous phves (wns. Eival yvwoth n
nepfntwon evés na1d10U nou €4noe evvéa xpovia o évav
nAaotko6 B&Aapo, yia va eunodiotel n enagn tou pe 100,
€ne1dn 10 avooonoinTiké tou cUotnUa Ggv UNopouce va
TOUS KOTAMOAEUNOE].

H 61061kacia nou akolouBeitan otn yovidiakn Bepaneia
s napandvw acBéveias givar n egns:

e Aepgokuttapa tou naidiod napaiapBdavovtar kar
noManAao1alovial o€ KUTIAPOKAANEPYEIES.

e To @uaioloyikd yovidio tns anapivéons s adevo-
oivns evowpatdvetal o€ évav 16-popéa (0 onoios
éxe1 kataotei aBAaBns) pe us texvikés tou avaoudu-
aopévou DNA.

e O yeveukd TPOMNONOINPEVOS 105 E10AYETAT OTA AgY-
pokutapa.

e Ta yeveukd tpononoinpéva AeppokUittapa €10dyo-
vian de evOopAéBia éveon oto naidi kai napdyouv
10 évupo ADA (Eikova 8.4).

BéBara ta pononoinpéva Aepgpokutapa &€ (ouv yia nd-

VI Péoa atov opyaviopd -6nAadn n Bepaneia dev givan

POVIUN- Ka1 XPEIGETaN OUVEXAS £yXUON TETO1WV KUTLAPWY.

Eikéva 8.4 Ex vivo yovidiakn Bepaneia.

Ke@AAaio 8
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Eikéva 8.5 Fovibiakn Oepaneia in vivo. To gpuaioloyikd yovibio pnopei va €10é\Be1 ota kUttapa tou 10toU nou epgavidel tn BAGBn,

UEOW 10V, MINOCWHATWY Ka1 pE tn HopPh «yuuvoU DNA».

Ouws, 6nws otnv nepintwon twy d1aBnukdy, ta droud yno-
pouv va (ouv GUGIONOYIKA, KAVOVTAS OE KAVOVIKA Xpovika &1a-
othyata auth T Bepaneia.

O twinos autds s yovidiaknhs Bepaneias ovopdletal ex vivo,
yiati ta kUtapa tpononolouvial €€w and tov opyaviouod Kai
g10ayovial néA o' autov.

Ta kUttapa tou a1gonoINTIKOU CUCTAPATOS UNOPOUV vVa TPOMo-
no100VTal YEVETKE, va avantiooovial O KUTLOPOKAANIEQYEIES
ka1 va e1odyovial pe evoopAéBia éveon otov opyaviopd. Ti vyi-
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vetal dPws av npénel va tpononoinBoly kUttapa evés GAOU
opydvou énws o nvelpovas; O Anderson kar o1 GUVEQYATES
ToU npdtevav pia GAN npoogyyion. Aventugav «EEuMvous»
Qopeis, 01 onofor npooB&Mouv ta KUttapa Tou 1otoU nou nd-
OXEl. LUYKEKPIUEVA, Ta QUOIoNOYIKG yovidia evowpatdvovtan
o€ poép1a-eopels, nou e1o0dyoviarl kateuBeiav otov opyaviouo.
To €f6os autd tns yovidiakhs Bepaneias ovopdletan in vivo kan
€papudotnke yia T Bepansia s KUoukns fvwons 1o 1993.

H kuouknh fvwon opeiletal o€ PETOMAEEIS evos yovidiou, 1o



onoio kwdikonolel Yia npwteivn, nou eivar anapaitntn yia
owWaoth Aertoupyia Twv eMBNNIAKDY KUTIEPWV TWV NVEUPOVWV.
H aoBéveia napouciddel unoAendpevn aUTOOWHIKA KANPOVO-
pikéTNta Kar ennpeddgl npwtiotws tn Aeitoupyia twv nveupd-
VOOV,

To uolohoyIKd yovibio evowpat®Onke apxikd o€ évav ade-
v0id. O avacuvduaopévos 16s 10NABE OToV 0pYavIoHd e Yeka-
opé pe i BonBela Bpoyxookoniou kal pdAUVe ta KUTIApA ToU
QvVanveuouKoU cuotnpatos. Metd tnv eioaywyn tou ota kUta-
pa, T0 PUAIONOYIKS yovid10 evowuathBnke oto yovidiwud tous
Ka1 naphyaye to pualoloyiké npoidv (Eikdva 8.5).

‘Ews npdoeata n mBavotnta emtuxous yovidiakns Bepaneias
avAKE otn opaipa tns emaotnpovikns gaviaoias. Me tov npoo-
b10p10u6 yovidicwv nou eivar unelBuva yia yeveukes aobéver-
€5 Ka1 TNV €UPEON TNS AMNAOUXIOS TOUS dnpioupyouvial VEES
npoonukés yia tn yovidiakn Bepaneia noM@v aoBeveibv. Eivan
Baoiké va toviotel 6t naporo nou n yovidiakn Bepaneia na-
pouaidetar ws navakeia oty Iatpikn, n epapuoyn s, tou-
Adxiotov oto apeco PéMov, Ba givar neplopiopévn eneidn Oev
€Xouv akopn Eenepaatel npoBAAPATa 6NWS autd Nou apopouV
N XpHon Twv opéwv. Onws avapépOnkKe NPONYOUPEVWS, OTIS
NEPI0COTEPES MEPINTIOEIS WS POPEIS XxpNOIPONoIoUVTal 101 O
onoiol av ka1 kaBiotavtar aBAaBeis, éxouv pikph mBavotnta va
NPOKAAECOUV MOPEVEPYEIES KA1 OE OPICUEVES NEPIMTWOEIS KapP-
kivo. Etal Aondv n avénwén mo katdAnAwv Gopéwv efval o
ENOPEVOS OTOXOS Y10 T BeAtiwon twv peBddwv s yovidiakns
Bepaneias.

Me us peBodous tns yovidiaknhs Bepaneias O¢ yivetan avuka-
1doTacn Tou YetaMaypévou yovidiou ota KUTIapa Tou opyavi-

Kuoukn ivoon

H kuoukn ivwon gival pia e§aipetikd ooBapn acbéveia, 161-
aitepa 61adebopévn avdpeoa otous katoikous tns Eupanns
ka1 twv HMA. H 6éon tou yovibiou nou €ivail ungtBuvo yia
tnv acBéveia autn Bpioketa oto 70 xpwpdowpa kai n dpd-
on Tou oxetifetal pe tn Suvatdtnta PEtapopds 10Viwv XAw-
piou &1a péoou tns kuttapikns pepBpdvns. Xapaktnpiotikd
oupntwpa tns acBéveias eivar n unepBolhikn napaywyn
BAévvas otous MVEUHOVES KAl OTO YUOTPEVIEPIKO GWANva.
H ouoompeuon BAévvas napspnodider tnv avanvon Kai o
naoxwv napouoialel évrovo Bnxa. H cuoowpeuon BAévvas
napeunodiel enions tnv €KKPION TOU NAYKPEATIKOU uypou
HE anotéAECpa va pn yiveral 6wotd n NéYn twv TPOP®V. ITn
pwroypagia n untépa xtundel otnv NAdtn to nadi tou nd-
oXe€1 and Kuoukh ivwon yia va BonBnogl tnv anopdkpuvon
tns BAévvas and tous nNveUHOVEs.

Kepdiaio 8

OpOU 0ANG EVOWHATWON TOU pUOIOAOYTKOU avilypa®ou ToU OT0
YOVIOTWUA OUYKEKPIHUEVIV OWUATIKMY KUTLAPWY. LUVENWDS O
petaBiBadetan otous anoyovous.

To npéypappa tou avlpwnivou
yoviiopatos

Onws éxe1 avapepBei, 10 avBpmmvo yovidiwua anoteAeital
ano 3x10° Ceuyn Bdoewv DNA, 0 0Moio KATavEQETAT OE XPw-
poowpuata. H anokpuntoypd@naon ths aAAnAouxias Bacewy tou
DNA motetetar 6u Ba pas BonBnoer va Katavonooupe nms
€XEl «KATAOKEUAOTEN» KOl AEIToupyel o avBpdmnivos opyavi-
ou6s. Ma 1o okonoé autd 1o 1986 Eekivnoe pia 61eBvis ouvep-
yaoia pe okond n xaptoypdenon, dnhadn tov evtomopd tns
Béons twv yovidiwy ota XpwPoowUatd, Kal tov Npocd1opiouo
™s aMniouxias twv Baoewv tou DNA oto avBpmnivo yovibiw-
ua. To npdypappa, mou GuUOIKE anaitoUce T GUHBOAN MOMODV
€PEUVNTAV Kal yevvaia xpnuatoddtnon, Eekivnoes to 1990 und
v ayida tou EBvikou IvoutoUtou Yyeias kail tou TuhUatos
Atopikns Evépyeias twv HIMA. Apxikd unnpxe n ektipnon éu to

H Mopiakn Bioloyia pe api@pous
Av n aAnlouxia twv Bacewv tou avBpwnivou yoviSidpa-

10s yparei pe kepaldia ypdupata xwpis kevd, KaAUNTel Ne-
pinou 1.000 BiBAia peyéOous thAepwvikoU KataAdyou.
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npoypappa Ba odokAnpwvétav to 2005, duws, Xapn oty au-

topatonoinon twv gpyactnpiakay peBddwy kat v avantugn

s NANPOPOPIKNS, oOAoKANPWBNKe 1o 2001.

H avéAuon tou avBpdnivou yovididpatos 6a cupBaner:

e YTn peAétn ns opydvwaons Kal AeItoupyias tou avBpm-
VoU yovIO1MpaTos. Metd tv oAokANpwaon tou npoypdp-
patos npoodiopiotnkav 10 oUVoAO Twv yovidiwv mnou
Kwd1KoNo1oUv Npwieives, o1 PUBLIOTIKES MEPIOXES TwWV
yovidiwy autdv, kKabBms Ka1 01 MEPIOXES TouU YoviISIdPATos
pE ayvwotn Asttoupyia. O ap1Buds twv yovidiwv eixe ap-
x1Kd ekupnBei 1o 1990 oe 100.000, evd ohuepa ekupdral
ou ta yovidia nou kwdikonolouv Npwreives eivar Niyotepa
ano 40.000.

e Junv avanweén peBodoroyias yia tn Sidyvwon kar tn Be-
pansia twv aoBeveidy pe tov npoodiopiopd s Béons kan
™S aAnAouxias twv yovidiwv nou éxouv petaMayei kai
oxetiCovtan pe S1dpopes aobéveles.

Eik6va 8.6 EQapHoyEs Tou npoypappatos tou avlpdnivou yoviSidpatos.

Mpoodiopiop6g Yovidiwv
wou aXeTifovTal
HE aoBéveieg

AMnAouyia
ovidiwpaTtog

It peAétn s €GENIENS Tou avBpmivou yovidimuatos.
Ma 1o okond autd Bpiokoviar napdAnAa og eEENIEN Npo-
ypdupata npoabdiopiopou s aMnAouxias GMwy €16y,
ta onoia Ba oupBalouv otnv anokdAUYN Twv EEENIKTIKMV
OX€0EWV MOU UNdpxouv Petaty twv €16dv. Etor Bpioko-
vial og €GENIEN MpoypdupaTa XapToypdenaons yovidiw-
pdtwv opyaviopmy onws eival 1o npdBato, o okUAoS, N
ayerdda, 61qopa €vtopa, O YEWOKMANKAS, KaBws Kai
NOMOT P1KPOOPYavVIoHOT.

Ytn paQkh napaywyn npoidviwy, e us pebBodous nou
xpnoldonoiei n BiotexvoAoyia, Petd v anopdvwaon twy
yovibiwy, ta onoia eival Xphotya otn gapuakoBiopnxa-
via, otn Biopnxavia, oth yewpyia Kai tnv Ktnvotpogia.
Ty e1kéva 8.6 napouaiddovtal o1 EPAPHIOYES MOU NPOKU-

ntouv and v avaAluon tou avBpwnivou yoviSiduatos.

Z0YKpIoN YOVISIWUATWV
SIAPOPETIKWV
OPYQAVICHWV

...CGTATGCGATGGCTAGCT

GATTCTGTGTAAACGTGCTA
CTTCTCTAACTTGAGATCGA

ZUYKpION YOVISIWHATWY
— SI0POPETIKWV OPASWV

N GCTTCTAGCTAGCTAGCTGTT A TBUOUG
e W T T~ CCTAGCCTAGCTAGCTCCAA dads
GTATGGTAATGTGAATCGCA
CTACCGGTACTCGTAGCTACT

CGTGTAGCTAGCTAGCAC...

Mpoodiopiopdg
AsiToupyiag yovidiwv
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OpyGvworn Tou YovISIWHATOg
TMOCO00TO SOHIKWYV
Kal pUBHICTIKWY YoviSiwy,
TMOCO0TO EMAVAAXUBAVOUEVWV
aAAnAouyiwv




Me tnv anokpuntoypdgnon tns aAAnlouxias tou DNA
0a yvwpiooupe tov eautd pas

MoA\oi epeuvntés Bpnkav tnv npowOnon tou npoypdupatos tou avbpwmvou yovidim-
patos e€icou evdiapépouad e tnv anootoAin tou avBpwnou oto Ppeyydpt to 1960. Zuvo-
yifovtas 1o npoypappa to 1989 évas and tous CUPHETEXOVTES £ypae Ol Hev givan Timo-
10 NEPI0COTEPO ANO Pia ENCTNHOVIKA andvinon oto pntd tou TwKPAdtn «yvmOi cautov».
01 npoondaBeies xaptoypdpnons Eexivnoav ouis apxés tou 200U aiwva. To 1913 ouyke-
KPIMEVa €KAVE TNV EUPAVION TOU O NPWTOS YEVEUIKOS XAPTNs, Mou npoodiopile tn Béon
Twv yovibinv oto xpwpdéowpa X tns puyas twv gpoutwv (Drosophila melanogaster).
‘Ews 1o 1950 o1 yeveukoi xdptes nepiopifoviav otnv angikovion tns B€ans twv yovidiwv
pévo oto X xpwpdowpa Si1dpopwv opyaviopwv. To 1968 evtonictnke yia np@n popdn
Béon yovibiou og autoowHIKO xpwudowpa. To 1971 eixav xaptoypapnbei otov avlpw-
no povo dekanévie yovidia, ta nepicadtepa and ta onoia Bpiokoviav oto xpwpdowpa
X. Xdpn oto npdypappa avdluons tou avlponivou yoviSidpatos éws ta téAn tou 1998
eixav xaptoypapnbei nepinou 13.000 yovidia.
To npdypappa autd xpeidletal ektos anod tepdotia xpnpatod4tnon, Hid 10Xuph TEXVOAo-
yikn unoothpi§n, n onoia Baoiletan:
*  Ito ouvexws au§avopevo onhootdolo twv texvikwv tns Mopiakns Biohoyias.
e Iwnv autopatonoinon twv epyactnpiak®v pe@ddwv oe anpeio nou va pnopei ka-
VEis onpepa va MINGET yia pOUNoTIKA.
e IwnvnpowOnpévn avdluon Twv NEIPAPATIK®OV ANOTEAEGUATWV PEGW NAEKTPOVIKWDV
UNoAoy1ot®v.
e IT0V anoteAEOHATIKO OUVIOVIOUS TwV S1A(POoPwWV XaPTOyPAPIKWV Epyactnpiwv avd
0V KOOpO.
E&w npéner va otabei kaveis otnv avektipntn npoopopd ths BionAnpopopikns Kai tns
avaluons péow unoloyiotwv. O 6ykos twv ddopévwv nou napdyovral, dnhadn tepd-
ouios ap1Bpoés aAAnlouxiwv Bdoswv DNA, Ba ntav adUvato va avaluBei kal va cuoxeu-
otei xwpis tnv Unapén eEeNtypévwv uNnoAoy1GTIKWV NPoypappatwy, kabws Kail tnv ano-

Xaptoypagpnan yovidiwv nou oxetifovtal pe

Onkeuaon tous ot Baoeis bedopévamv.

‘EAEYX0S PAPHAKEUTIKGOV NPOTOVIWV
ka1 pe06dwv Bepaneias acOeveiv

‘O)a ta véa npoidvta Kal o1 texvoloyies nou epapudlovai

otov avBpwno nepvouv and téooepis PATEIS EAEYXOU, N Ka-

Ospia and us onoies Hiapkei duo £tn. O1 pdaacels autés eival

o1 €€ns:

e TlpokAivikés &okipés pe neipdpata in vitro ka1 o€ nel-
papatélwa

e Aokipés gpdons I, 6nou yiveral €éAeyxos o€ piKpo apiBpo
€Behoviav (6-10 dropa)

e Aokipés gaons II, 6nou yiveta éeyxos o€ peydlo ap1B-
ué eBehoviwv

e Aokipés @aons III, 6nou yivetal éAeyxos o€ MOAU peya-
Autepo ap1Bud €bshoviwy, yia va akoloudbnoel otau-
OUIKN PEAETN TWV MOAVMV NAPEVEPYEIDV K.d.

LUVOMIKd, 0 é\eyXxos S1apKei NEPIGOOTEPO ANO OKTIW XPOVIa

yia va S1amotwOei av ailer n epappoyn tou pappdkou h

ns pebodou o gupeia kAipaka.

yeveukés aoBéveies oto xpwpoéowpa 21 kai
10 Xpwpoowya X.

Eicaywyn yovibiwv otov dvlpwno

H enionpn aégia yia €10aymyn YEVEUKA TPOMOMOINHEVWY
KUTtdpwv otous avBpwnous 660nke Uotepa and aPKETES
61a61kacies ané to EOviké Ivoutouto Yyeias (NIH) kai tn
AietBuvon Alatpopnis kar @apudkwv (FDA). Tnv anépacn
nnpe n ZupBoulsutikn Emrtponn tou Avacuvbuacpévou
DNA (DNA advisory Comittee RAC) ouis 3 OktwBpiou 1988
pe yngous 16:5, kupiws yia Adyous cuvaigBnpatikous,
«eng16n évas avOpwnos nou ndoxel ané Kkapkivo dev pnopei
va nade1 tinote xe1potePoON.

O acBevis nou emAéxOnke yia va Sextei yevetikd tpono-
noinpéva Kuttapa ntav 52 etwv ka1 énacxe and kakonbes
pehavwpa, pia Bavatn@opo popPpn kapkivou, nou ixe Kd-
vel petdotaon oto hnap. H npéyvwaon ntav 0o pnves {wis.
®uoikd bev €yive kavéva Baupa, pohovou o acBevns €{noe
oxebOV éva xpovo peLd tnv apXikn EUPUTEUON TwV KUTLd-
pwv, to Maio tou 1989, apketd nep1ocdtEPO Xxpovo and 4,u
gixe npoBAeOei.
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MepiAnyn

H texvoloyia tou avacuvbuacpévou DNA Bpiokel eupUtatn spappoyn otn palikn napaywyn QAPUAKEUTIKOV MPWIEIVDV,
ONYAVTIKOTEPES ANO TIS OMNOIES €ival N IVOOUAivN, 01 IVIEPPEPOVES, N au§nuikn oppdvn K.d. H avdntuén twv euaioOntwv texvi-
KGOV napaywyns Kal tpononoinons twv HoOVOKAWVIK®OV aviiowpdtwv &ivel tn duvatdinta S1dyvwaons acOeveidv npiv aképn
€UPavIoToUV ta cupntwpatd tous aAld ka1 tponous avixveuons kai Oepaneias S1aPopwv popPwv kapkivou. H Betiwon tns
napaywyns avuBiotikdv kai n napaywyn véwv pe povadikés 1610tntes Oa BonOnoouv enions otn Bgpansia noA@v acBeveidv
nou ogeilovtail o naboyoévous napdyovtes. H avantugn véwv, o e§e161keupévav Kan Xwpis napevépyeies euBolinv undoxetan
KaAUtepn npdAnyn noAwv acBevelwy, yia tis onoies ndn undpxouv euBolia. H dnpnoupyia véwv euBoliwv evavtiov aobevel-
@V y1a tis onoies 6ev undpxouv pBoNia, 6nws to AIDS ka1 o kapkivos apxilel va yivetar epiktn. TéNos, n yovidiakn Oepaneia
BonBd otnv avupPETHNION YEVETIKWV A0OEVEIDV PE E10aywYN (PUGIOAOYIKOU Yovidiou, 6ta owpatikd KUTtapa Tou opyavicpou
nou ndoxel and tnv acBéveia.

To npoypappa Tou avlpwnivou yoviSimpatos gival éva tepdotio EpeuvNTIKG NPoypappa, nou §ekivnoe to 1986 ka1 anookonei
otwnv anokpuntoypdpnon tns aAAnAouxias tou DNA ka1 tov eviomiopd tns Béons twv yovidiwv ndvw ota xpwpooswuata. H
olokANnpwaon autou tou npoypdappatos 8a cupBdalel otnv katavonan tou tpénou Aeitoupyias tou DNA ka1 Oa €xel noAudpiBpes
epappoyés otnv Iatpikn ka1 otn Biotexvoloyia.

Epyaoies - Apaotnpidtntes

Mpoctoiydote éva PIkpd AGyo S1dpKelas TPIMV NePINou Ae-
nt@wv nou Ba pnopoUcs va NAPOUCIAOTE] O PadioPwviKn
eknopnn pe Bépa tn yovidiakn Bepancia. AvagepBeite ota
empépous npoBAApATA KAl NPOONTIKES MOU SnpIoUPYEi n
TEXVIKA.
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Epwtnoscis

Moia ouotatikd xpeid{oviai yia va napax6Bsi avBpwnivn
1vaouAivn and kuttapa E. coli;

X éva EUKapUWTIKG KUTTtapo napdyetal IvoouAivn:

a. Xe noia Béan oto kUttapo yivoviai n petaypapn kai n
uetdppaon;

B. Ztn leveukn Mnxavikn n 1vooulivn napdystar and
mRNA ka1 6x1 and DNA. Mati;

Mapdti o novtikds kai o apoupaios dev givai KTNVoTPoPI-
Knhs onpacias {wa, katavalwvovial unépoyka noad yia
tn xaptoypd@non tou yovidiwparos tous. lati niotevete
ot oupBaivel kdt t€roio;

Avagépete ta nAsovektnuara napaywyns avBpwmivns
auéntikns oppuovns e pebobdous levetikns Mnxavikns o€
oxéon pe v éaywyn ts and niwyarta.

H 1vooulivn Atav n npwtn npwreivn nou napnxén pe
uebodous levetikns Mnxavikns. a noio Adyo vopilete

ot napnx6n n opudvn autn;

T1 eivai ta guBoAia-unopovdodes;

Kepdiaio 8

133






Eqpappoyés tns Biotexvoloyias
OTn YEWPYia KAl tnv Ktnvotpogia

KEPAAaio

Aiayovibiakés ayehabes






KepaAaio 9

9. Epappoyés tns Biotexvoloyias otn yewpyia

KA1 tnv Ktnvotpopia

O1 eheyxOpeves Siaotaupwoels odnyouv otnv
TPONONOINGN TNS YEVETIKAS OUOTAGNS TV OPYAVICH®V

O nAnBuopds tou NAavATn pas auavetal Pe Taxels pubuous. hpepa o NAnBu-
ou6s eivar nepinou 6 d1oekatoppUp1a, kar unohoyidetal éu to 2050 Ba avépxetan
oe 8.5 dioekatoppupia. Ma va KaAueBouv enapkws 01 AUENUEVES avayKES OE
poQN, €ivar anapaitntn n augnon s PUUKAS ka1 s (WIKAS NAPaywyns.

‘Evas tponos BeAtiwons ts QuUUKAS Kat {wikNs Napaywyns €ivar o1 EAeyxOuEves
and tov dvBpwno §1a0TaupmoEls GUTGMV Kal {Dwv. Na 1o okond autd npayua-
tonoleital emAoyh QUIGV Kal {DWV NOU EXOUV OUYKEKPTUEVA XAPAKINPIOTKA,
Onws PUTA pe peydro péyeBos Kapnav, Pe avBekukdTNTa o akpaies nep1Bai-
Novukés ouvBnkes (Eikéva 9.1) h {da nou napdyouv peyaAn NoooTNTa KPEATOS.
O1 opyaviopoi autof dractaupwvovtal pe okonod t dnuioupyia anoydvwy pe
eMBUPNTA xapaktNP1oTIKA. Autds 0 TpOnos BeAtiwons ts napaywyns ival xpo-
voBOpos ka1 enfnovos, engidn anatouvial ouvexels d1actaup@oels. Emniéov o1
andyovol Nou NPoKUMTouV GEPOUV oUVNBwS 0PICHEVOUS POVO and Tous emBu-

UNTOUS XOPAKTAPES Padi pe GAAES pn emBUPNTES 1010TNTES.

H Tleveukn Mnxavikn 6ivel tn duvatdtnta npoabnkns véwv
yovibiwv ansuBeias otov opyaviopd. Kabiota ouvends duvath
o€ oUviopo xpovikd O1aotnua T dnpioupyia yeveukda tpomno-
noINPEVWV QUMY Kal {dwv, Mou €XouV Tous mBupNToUs xa-
PAKTAPES ONWS, Y1 Napadelyua, avBektukoTNTa O doBéveles.
Ta @utd ka1 ta (Oa nou éxouv UNOCTEl yeveukn arayh pe tn
XPAON TV TEXVIKWV evetikns Mnxavikns ovopddovtar diayo-
vi61aKka h yeveukd tpononoinpéva (Eikéva 9.2). Onws ntav

Eikdva 9.2 Fevetikd tpononoinpéves topdtes pe Babute-
PO KOKKIVO XPWHA O€ OXEON HE TS PUOTONOYIKES.

Eikéva 9.1 ®UAa puTtoU nou tpononoindnke yeEVEUIKA yia
va gival avBektikd oe ouvbnkes nayetou.

avapevopevo, n napaywyn kar xphon tous dnpioupyel &18-
@OpOUs NPOoBANpaTIoPOUS, MOU AQOPOUV TS EMMTWOEIS OTNV
uyeia tou avBpmnou, kaBws kar ato nepiBaAov. Ta nthyata
autd Ba oudntnBoUv avaAutikd oto TeAeutaio kepahaio tou Bi-
BAiou, nou avagépstarl os Bépata BionBikns.

To Agrobacterium pnopei va petapéper
yovibia ota putd

To Bakthpio Agrobacterium tumefaciens, 1o onofo (g1 ot0
€6apos, 6100te1 TN PUOIKN TKAVOTNTA VA LOAUVET QUUKE KUT-
apa petagépovtas o' autd éva niaopidio nou ovopddetar Ti
(Ti = tumor inducing factor). To nAaopidio Ti evowpatwvetal
010 YEVETKO UNIKG TwV QUUKDY KUTtdpwy, Kat dnuioupyei €6o-
YK®Uata (GyKous) oto ompa Twv GuUT@Y. O1 gpeuvntés, apou
anopdvwaoav 1o nAacpidio and to Bakthpio, katopbwoav va
anesvepyonoinoouv ta yovidia nou &npioupyolv Tous GYKOUS
tonoBetivtas oto nhaopidio 1o yovidio nou Ba npocdwaoel oto
outé pia emBupunth 1&idtnta (Eikdva 9.3). To avacuvduacpévo
nAdopibio €10ayetan o€ UUKE KUTIOPA MOU avantiooovial o€
€161Kés KAMIEPYEIES OTO €pyactiplo. Ta Tpononoinyéva autd
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Eik6va 9.3 Tponos xpnons tou nhacpidiou Ti, nou anopovmvetal ané to Baktnpio Agrobacterium tumefaciens, ws gopéa yia tnv glcaywyh yovidiwv ota putd.

QUTIKA KUTtapad teNkd &ivouv éva véo GpUTIKG 0pyaviopd, nou
nepiéxel kKan ekppddel o Eévo yovidio. Ta diayovibiaka gutd
nou dnpioupyouvtal éxouv Ty 1kavétnta va petaBiBadouv us
VEES 1010TNTES OTOUS anoyévous Tous.

H Biotexvoloyia BonOde1 otov topéa
TNS KATanoAéUnons NAPACITMV KA1 EVIOUWV

01 NPOONABEIES TWV EPEUVNTAV EMKEVTPMVOVTAl atn dnpioup-

yia yeveukd tpononoinpévay eutav ta onoia Ba bivouv t du-

vatoTNTa OTOUS ayPOTES:

e Na npo@UAICOOUV aNOTENECUATIKA TS KAANEQYEIES ano
ta évtopa kai ta alavia.
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Ewkéva 9.4 Wekaouds pe Baktnpia Bacillus
thuringiensis y1a tnv KatanoAéunon eviGpmv.

e Na napdyouv npoiévia ta onoia éxouv peyaiutepn «O16p-
Kela (whs» anod To XwPAP! €ws ToV KATAvaAWTA.

Ta Kup16TEPa QUTA Ta onoia éxouv tpornonoinBsi yia us na-
pandvw 1516Tntes ival n odyia, 1o KAAAPNoK (yia poehn twv
{wv), 1o BapBdki, o kanvés kat n exatokpaubn.

Ta évtopa pnopei va dnpioupyhoouv Peydha npoBAApata otn
yewpyia ka1 va 0dnynhoouv o€ onpavukh Peiwon s napayw-
yhs. Metd 1o AgUtepo Maykdopo MéAepo xpnalponoihBnkav
NoAdG evtopoktéva. Me tnv ndpodo Twv Xpovwv OUws €yive
katavontd 6u Atav emkivouva yia v uyeia tou avBpwnou
Ka1 npokaAouoav peyéAn o1koAoyikh katactpo®n. Hrav Aoindv
avaykaio va BpeBoUv evaMakTikoi Tponot avipetdnons tou
npoBAApaTos.



To Bakthpio Bacillus thuringiensis, nou g1 oto €dagos, na-
payel pa 1oxuph to€ivn, n onoia PNopei va Kataotpéwer NoANG
€16n evidpwy kar okwAnkwv kai eival 80.000 popés o 10xuph
and noAAd eviopoktova. Ta Bakthpia autd pnopouv va xpnoi-
ponoinBolv y1a Ty KAtanoAépnon twv evidpwy. Apxiké noA-
AanAaciddovial oto €pyactnEIo Kal otn ouvéxela pekalovian
otov aypd (Eikéva 9.4). Opws n texvikn auth eivar apketd 6a-
navnph, eng1dh ta Bakthpia Sev emBicdvouy yia UeyaAo xpovi-
K6 d1éotnpa Kat katd ouvénela xpe1adovial CUVEXETS Yekaopo.
Ma 1o Adyo autd éyivav npoondBeiss anouévwaons tou yovidiou
tou Baktnpiou nou napdyer v to&ivn, kar petagopds tou ota
QUTd. H petagopd ota eutd éyve Pe i Bonbeia tou maopdi-
ou T tou Agrobacterium tumefaciens. Ta yeveukd tpononoin-
péva eutd Ba eivan £1a1 avBekukd ota Si1épopa éviopa (Eikéva
9.5). To npwto QUG 0To onofo evowuatwBnke to yovidio s
avBekukotntas ota éviopa tou Bacillus thuringiensis htav to
KaAapnoki. (Ta yeveukd tpononoinuéva Gutd autou tou tinou
anoteAoUV TS MOIKINES Bt).

NINAKAZ 9.1: ®uukoi ka1 {wikoi opyaviopoi nou €xouv tpononoinBei
YEVEUIKG Y10 KANOIES 1610TNTES

Opyaviopos I616tnta

Mnhid a a. to§ivn nou akot@vel ta éviopa
Adxavo 8 B. avroxn ota {lavioktéva

BapBarki a,B y. avtoxn o€ avuBiotikd

Ayyoupi ) 8. avtoxn o€ 10Us

Kouvouniél ) €. S1apoponoinon

Kahapnoék q,B,6,¢ ot ot. avtiotaon otous PUKNTES
EAatokpdpBn q,8,v, T . napaywyh QapUaKEUTIKGOV NPWIEVaV
Matdra B,6,&¢n n. avtoxn o€ Bakthpia

POQ a,y € 0. avtoxn otov nayetd

Ioyia B e 1. kKaBuotépnon wpipavons

Opdoula 8,0 10. taxdtepn avanwun
Lakxapoteutho B, 6, ¢ 1B. yovibia yia acBéveies

Kanvés a,B,y,6,€0t,0 1y. avioxn ous xapnAés Beppokpaaies
Topdta a,B,6,¢0t,0,1

AyeNdba Ca

Aiya 4

Toupoiv C1a,18

Zolopos 10, 1y

MNpoBato {

Néatpoga 1a

KEQAAaio 9

Eikéva 9.5 ®uaioloyiké (apr-
otepd) ka1 YEVETIKG tpononol-
npévo Qutd (6e€1d) to onoio
napdyer to§ivn Nou oKOTWVE
Kkdumes eviopwv. Otav ta
600 autd @utd ektébnkav ot
Kapmes (a) o QuaIoAoYIKO
PayDONKE €V TO YEVEUIKA
tpononoinpévo Oev  Heixvel
onpadia kataotpodnis (B).

H Biotexvoloyia pe ap1@pous

To 1998 n kKaANiépy€la YEVEUKA TPOMOMOINUEVWV (PUTWDV
éprave ta 27,4 x 107 orpéppara. To74% apopouce KaNiép-
yeies ous HMA ka1 to 13% otnv Apyevuvn.

H tpononoinon tou yeveuikoU UAIKOU twV
{owv givar duvatn pe Srdapopes texvikés

Aayovidrakd ovopdloviar ta {ma ekeiva ota onoia éxel 1po-
nonoinBei 1o yeveukd UNIKG Tous pe tnv npooBnkn yovidiwy,
ouvhBws and kdnolo aMo €idos. Yndpxouv apketés uébodor,
01 onofes pnopoUv va xpnalponoinBolv yia v eicodo tou
«&évou» DNA ota kUttapa evos (ou. H onpavukdtepn and
autés sivar n pikpoéyxuon (Eikova 9.6). tn péBodo auth xpn-
olgonotolvtal wdpia tou {Hou nou €xouv yoviponoinBei oto
€0YOOTNPI10. ZE aUTA yivetal e10aywyn tou Eévou DNA pe €181kn
p1KpoBeAGva. To EEvo yevetikd UNKO evowpatavetal ouvhBws
o€ kKGNo10 and Ta XPWHOOoWHATA ToU Nuphva tou (Uywtou.
To Quywtd tonoBeteital otn ouvéxeld otn PATPa tns «Bethsy
pntépas, evos (wou oto onofo Ba avantxBei 1o éuBpuo. H
H1Kpoéyxuon anotehel tn povadikh pébodo dnuioupyias drayo-
viIB1aK@V ayerddwv, npoBdtwy, xofpwv Kar arymy.

Eikéva 9.6 Mikpoéyxuon DNA.
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Eikdva 9.7 Zta6ia napaywyns GapHAKEUTIKOV NPWIEIVOV ato Yaha SiayoviSiakmv {wwv.
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Ito ydha twv Srayovibrakwv {Odwv pnopouv
vVa EKKPivovtal papHAKEUTIKES NPWTEIVES

Ta &1ayovidiakd ((ha xpnolgonololvial yia thv napaywyn
XPACIHWY NPWTEIVAOV O Jey@An nooodtnta. Onws éxel Adn ava-
@epBel eivan duvath n napaywyn NPWIEivVAY, dnws N IVoouAivn
ka1 n avBpwmvn auénukn oppdvn, ané Bakthpia. Lus nepio-
00TEPES OUWS NEPINTMOEIS 01 NPWTeives autés Oev eival akpi-
Bas ib1es pe us npwreives tou avBpwnou, eneidn ta Baktpia
bev S1abBétouv Tous Pnxaviopous Tpornonofnons Twy Npwreivay
nou &1a6étouv o1 eukapuwukoi opyaviouoi. Mia moMd uno-
oxopevn 16éa gival n napaywyn npwrteiviov and KUTapa twv
paoukmv adévav twv {Owv, yid napddelypua twv npoBdatwv
Kol v ayedadwv. Me autd tov tpéno Ba eivar duvath n oui-
Aoyn s npwteivns and to yaha twv {dwv. Autds o Tponos na-
paywyns ovopddetal napaywyn QpapHAKEUTIK®V NPWIEIVAOV
ané Siayovidiakd {wa (gene pharming).

H mo emwuxnpévn gpappoyn apopd v Napaywyn wms av-
Bpmmvns a,-avubpuyivns (AAT = alpha antitrypsin) ané np6-
Bata. H npwteivn auth napdyetar oto Anap tou avBpmnou Kai
n anouacia s, Nou eival anotéAeopa PETGANaENS tou yovidiou,
éX€1 WS ANOTEAEOUA Yeveukn aoBévela, nou odnyel oto epQU-
onpa. Ma v napaywyn s Npwieivns auths ano ta npobata
anopovaBnke 1o UaIoAoy1KO yovidio tns AAT tou avBpwnou
KO1 OTN CUVEXEID PE PIKPOEYXUON TonoBethBnke o€ yoviponol-
nuévo wdapio npoBatou. To npdBato nou yevwnBnke anod to yo-
VIponoInpévo autd wdp1o ntav n Tracy, tns onoias o1 andyovol
ouvexiCouv va éxouv o EEvo yovidio kai va napdyouyv Ty AAT.
O1 duvatdtntes napaywyns TETo1LV ouciv and diayovidiakd
(ta givan NoAU peydes (Eikéva 9.7).

Ektds anod tnv AAT, kar dMes xphotpes npwteives napdyovian
e tov 1610 1péno, 6nws o napdyovtas IX, pia npwteivn nou
OUMHETEXET OTO PNXaviopd NAENS Tou aiuatos Kal xopnyeital o€
dtopa nou ndcxouv ané aigoppo@iria B (Mivakas 9.2).

Yuvoyidovtas, Ba pnopoucape va avapépoups éu ta Bhpata
nou anaitouvial y1a TV Napaywyn pias GapPaKeUTKNS Npw-

MINAKAZ 9.2: ®appaKeUTIKES NPWIEIVES Nou napdyoveal and
S1ayovidiakd {oa

Npwteivn AcBéveia atnv onoia xpnolponoleital

Ivoouhivn

Napdyovtes VIII ka1 IX
Evepyonoinths nAacpivoydvou (tPA)
Ivieppepoves

DMapepBpavikos pubpiotis Kuoukn ivwon
a-avubpuyivn (AAT) Mveupoviko eppuonpa
Napayovtas CD4 AIDS

Augnukn oppdvn Axovéponhacia

Lakxapwdns d1aBhtns
Aipgoppoihia A ka1 B
BpopBwan ayyeiwv, Epppaypa
Kapkivos

KEQAAaio 9

teivns avBpmmvns npoéAeuons ano éva diayovidiakd (o eival

a napakdw:

e Anopdvwon tou avBpmmvou yovidiou nou KwdIKkonolef
N PAPHAKEUTIKN NPWTEIVN NOU Has evO10pEQE.

e Mikpoéyxuon tou yovibiou atov nuphva evos yovigonoin-
pévou wapiou tou {wou.

e TonoB¢mnon tou yeveukd tpononoinyévou {uywtod otn
pntpa evihikou {wou yia kuopopia.

e [évyvnon tou Siayovidiakou {wou.

e Al00TOUPMOEIS PE OKONG va MePAOET N TPOMOMNOINKEVN
YEVEUKN NANpoPOpia oTous anoydvous.

e [lapaywyn, anopdvwon Kal kKaBapiopds tns GapUAKEUT-
KNS NPWTEivNS.

Eivar @avepd 6u n xpnoigonoinon &1ayovid1akdy GUIGV Kal

(wv yia v aténon s euukhs kar (wikNs Napaywyns na-

poUOIadel oNUAVTIKE MAEOVEKTAPIATA €vavTl NS KAAOIKNS peBd-

bou wwv Slactaupwoewy. Autd emypapuaukd sivar ta napa-

Kdtw:

e Emoyn ka1 npooBhkn pévo emBupntv 1610ThTwv pe
Tautexpovn diathpnon twv naiaidy emBupntdv xapa-
KTNPIOTUKDV.

e TaxUtatn napaywyn BeAuwpévwv QuTmY Kat {dwv O oxé-
on e NapadoaIaKESs TEXVIKES.

ZoAouods yiyas

Mpoéopata otov Kavada epeuvntés katopbwoav va gioayd-
YOuv ota Kuttapa cgoAopoU puBupiotikd yovidio, and éva
€ibos Bakahdou, to onoio evepyonoisi o yovidio tns au§n-
TIKNS OPHOVNS TOU OONOHOU. ZE MEIPAMATIKES 1XOUOKAAI-
€pyeies otn IKwtia, o1 colopoi autoi avantuooovial 6éka
Popés taxutepa and tous puoioloyikoUs Kal prdvouv to
tp1akovtanAdaoio Bdpos ano exeivous.

H Biotexvoloyia pe ap1@pous

‘Exa1 avagepBei napaywyh 35 ypappapiov a-avubpuyivns
tou avBpwnou anod éva Aitpo ydAaktos iayovidiakou npo-
Batou. Av cuvunoloyiatei 6u éva npoBato napdyel péxpi
800 Aitpa ydAa to xpovo, gival katavontd Ot n napaywyn
PAPHAKEUTIK®V NPwTeivedv and diayovidiaka {wa eival to
NEPIOCOTEPO UMOOXOHEVO ENitEUYHa and tote nou yiveral
A\o6yos y1a gUuyxpovn Biotexvoloyia.
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Ka1 §apvika
OAo1 p1IAdve yia kKAwvonoinon...

To 1997, 6tav o1 epeuvntés tou Ivoutoutou Roselin
s Zkwtias avakoivwoav éu kAwvonoincav éva
npoBato, 0 VEo ékave apéows To yUPOo Tou KOGUOoU
e nnxuaious tithous. To npdéBato Dolly dnpioupyn-
Bnke, dtav o nuphvas evds KUTIAPOU TOU PACTIKOU
abéva evos e€dxpovou npoBdtou tonoBetnBnke oto
wd@p1o evés AMou npoBdtou. And to wdplo gixe
nponyoupévws apaipebei o nupnvas. To €uBpuo o
onofo dnpioupynBnke Uotepa and 3-4 Oia1péoels
EUPUTEVUTNKE 0N PATPa Beths pntépas-npoBativas, n
onofa yévvnoe t Dolly.

H O&nuioupyia ts Dolly &ev npo&vnoe éknAngn
otous BioAdyous 600 otov undoino kéopo, neidn
gixe nponynBei kKhwvonoinon aueiBicwyv and tnv apxn
s Sekaetias tou 1960. Mapopola TeEXVIKA XpNOTLO-
notBnke ka1 y1a tnv Khwvornoinon BnAactukv.

H kAwvonoinon épws €fval NoAU Xphaoiun otov NoA-
AanmAaotaopd  Siayovidiakdv {wwv. H énuioupyia
evos O1ayovidiakou (hou nou napdyel tov avoph-
mvo napdyovia NAENSs Tou afpatos, yia napddeiyua,
kootiCel 1-2 ekatoppupia eupd. Me khwvonoinon
pnopouv eUkoAa va napaxBouv NoAAG navopoldtuna
(a ka1 €101 akdPn peyaAUTEPES MOOOTNTES TOU Pap-
paKou.

H kAwvonoinon pnopei enions va ouvelopEPEl otnv
npootacia anoé v e€agdvion didpopwv (Dwv Tou
NAQVATN pas. Xus Kataypugels noA@v {WoAoyIKOV
KNNWV UNGPXouv KAteWuypeva wdapia Kar ongpuato-
(wépia 1 €uBpua (Hwv nou Kivbuvelouv va e€apa-
viotoUv. Muphves and autd ta KUTtapa pnopouv va
petapepBouv o€ anUpnva wokUTapa tou £/6ous nou
pas evO1apEéPEl Kal Otn OUVEXEID va KUuopopnBouv
oto 1610 h og ouyyevikoé €i6os {ou.
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MepiAnyn

H emloyn ka1 S1actalpwon opyavicpwv pe emBupntés 1610tntes ivan pia péBodos nou xpnoiponoisital yia tnv av§non tns
@uuikns ka1 {wikns napaywyns. H pébodos auth givan eninovn kar noAAés popés d¢ Sivel ta emBupnta anoteAéopata. Me tn
xpnon peBodwv Fevetikns Mnxavikns gival Suvath n aneuBeias petapopd ota putd kai ta {ka yevetikod UNKOU nou QEPEl TIS
emOupntés 1816tntes. O1 opyaviopoi nou dnpioupyouveal pe autd tov TPono gival yevetikd tpononoinpévol kal ovopdoveal
61ayovidiakoi n yeveukda tpononoinpévol. MNa tn petagopd yevetikoU UNKOU o€ HeyaAn Katnyopia pUI®V XPNGIHOMOIEital To
nhaopidio Ti tou Baktnpiou Agrobacterium tumefaciens. Lta {Wa Xpno1PONOIEiTtal Y€ ONPAVTIKA NOCOCTA EMITUXIAS N TEXVIKN
tns pikpoéyxuons. And S1ayovidiakd {ma éxel emteuxBei n napaywyn ONHAVUIKOV PAPUAKEUTIK®OV NPWTEIVMV.

Epwtnogis

1. Avagépete ané pia pébobo petapopds yovidiwv ot
Qutd Kai {wa.

2. Avagépete tis epapoyeEs tns Biotexvoloyias otn Qutikn
napaywyn.

3. [lepiypdyre tn péBobo pe tnv onoia xpnaiyonoiouviai
Bakthpia pe otoxo tnv e€oddBpeuon PAaBepwy, yia tis
aypOTIKES KAAAIEPYEIES, EVIOUWV.

4.  Me noiov and tous napakdiw tpdnous Oa unopouoe va
MPOKUWET Eva UNPUKATTIKG To 0noio va napdyel tov avti-
nnktiké napdyovta IX oto ydAa tou:

a. Me t péBobo tns endoyns kai twv 61a0TaUPWOEWY,
B. Mg puebobous levetikns Mnxavikns.
ArtioAoyAote tv andvinon oas.

5. a noio Aéyo xpnaiponoigitai n texvoloyia tou avaouv-
buaouévou DNA og oikdoita {wa;
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Eqpappoyés tns Biotexvoloyias
otn Biopnxavia

KEPAAaio

Bioavubpaotipes xwpntikétntas 240 m? yia tnv napaywyn apivogéwv






ke@dahaio 10

10. Epappoyés tns Biotexvoloyias otn Biopnxavia

O1 pikpoopyaviopoi Bpiokouv peyéAn epappoyh otn Bioun-
xavia 6nou xpnolponololvtal os €upeia KAiMaka yia va na-
pdyouv npoiévta eunopikns agias. Zus NaAAIOTEPES EPAPHOYES
nephauBavetal n napaywyn unipas Kai KpaoioU pe aAKOOAKNA
CUuwon. AkohoUBnoe N Napaywyn GAPUAKEUTKMOV NPOIdVIWY,
avuBioukav, evQUPWY Kal GAWY XNPIKOV 0UoI@V. L OAES au-
s us dadikaoies yivotav npoondBeia va napaxBei 1o npoidy
nou evdiaépel o€ PeyéAn noodtnta, GnAadn va undpxer uyn-
A anédoon. Auté yvotav pe 6Uo peBodous:

e Tn yeveukn BeAtiwon twv opyaviouwy pe napadooiakd
TPONO (eMAOYN OTEAEXWV He UPNAN anddoon kar dractau-
PWOEIS).

e Tn BeAuotonoinon tns 61ad1kacias nou akohouBeitar yia
NV Napaywyn tou NPoiovios.

Ihuepa n Biotexvoloyia épxetar va cupBaier ous napadoaoi-
akés peBodous. Etor pe tnv texvoloyia Tou avacuvOuaopévou
DNA &npioupynBnkav yevetik@ tpononoinpévol pikpoopya-
VIOMOi Nou napdyouv npoidvta pe BeAtwpéves 1016TNTes.

O1 pikpoopyaviopoi xpnaipgonotodvial uputatd yia v na-
paywyn Brotexvoloyikmv npoidviwy eneidn napoucialouy oel-
pa nAgoveknudtwy, dSnhadn:

e ‘Exouv taxutato pubuo avanwéns.

e MnopoUv va avanwxBolv oe noikiAia Bpenuikdv uno-

OTPWUATWY Ka1 ouvONKMY KOMIEPYEIQS.

e Epgavidouv tepdoua noikiNia ota petaBolikd povondua
Ka1 Katd ouvéngia pnopoulv va xpnaigonoinBouv yia tnv
napaywyhn NoMav €16@v NPoidviwy.

e [lapdyouyv, étav kaMigpynBolv ous KAatdAnAes ouvOn-
KES, PHEYAAES MOOOTNTES MPOTOVIWV.

e Ta npoiévta nou napdyouv anopovavovtal kail «kabapi-
Coviar» Oxeukd eUKOAa, €NEdN Ta NEPICOOTEPA AN aAUTd
givar e€wkuttapikd, dnhadn exkpivoviar oto Bpenukd
UNIKO.

210 KeQAhato autd Ba avapepBoUpe ous EPAPOYES TwV Wi-

KPOOPYAVIOHWV otn Blopnxavikh napaywyn.

H Biopdda eival éva ané ta npoidvia twv
HikpoBiakadv updoewv

H pikpoBiakn Bropada anoteheital and peyaho ap1Bud kutd-
PWV TWV PIKPOOPYAVIOUMY Nou éxouv napaxBei os Bioavudpa-
othpes. H Biopdda nepiéxel peyéAn noodnta NpwIeiviyv Kal
AMwv BPENTIKWOV CUCTATIKWY KAl XPNOTYOMNOIETal ws Tpoen
and tov avBpwno h ta {®a.

Eikéva 10.1 a. Ztadia napaywyns {0pns. B. ®wrtoypagia npoiéviwv {Uuns: payid aptonoiias, cupnAnpwpa diatpogns, Enpn payid.
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H napaywyn Biopddas napoucidlel mieovekthpata
Onws xapnAd kOotos, npoaotacia tou NepIBANOVIOS,
UYPNAN NEPIEKTIKOTNTA 0 MPwreivn, yphyopn Kai eAsy-
XOHevN napaywyn kar anaitnon oxeukd pikpou xmdpou
Y10 TNV napaywyn ms.

H napaywyn payids aptonoiias ((UPOPUKATWY) anote-
Aei tnv naAaiotepn epappoyn napaywyns Biopddas. H
pay1d napdyetar og Bropnxavikn KAjpaka anoé us apxés
tou 200U aiwva.

Zopes (Qupopukntes)

O1 QUpes €ival pia opdda pOVOKUTIAPWY HUKATWV.
MoManaoialovian taxutata kKdtw anod agpoBies ouv-
Onkes, evad anoucfa O, petatpénouv  yAukdln o
a1BuNiKh aAkoOAN. ANOTEAOUV TNV MO CNPAVUKA Kal
€UPUTEPA XPNOTLOMNOTIOUPEVN KATNYoPia HIKPOOPYavi-
odmv otn Biounxavia. KaAigpyoUvtar pe okonod tv
napaywyn {Uuns aptonotias (dayid), th xphon Ttous
ous avudpdogls aAKOOAIKNS (UUWONS Kal Ty Napayw-
yh S1agopwy npoioviwy énws o1 Bitayives C ka1 D. H
(Uun aptonoiias napdyetal Uotepa and avanwén ap-
XIKAS KOMNIEPYEIOS PUKATwy o Bioavudpaothpes kai
XPNOTHOMOIEIaT KUPIWS Y10 TNV NApackeun tou Yw-
p1oU (Eikova 10.1).

H npdtn UAn yia tv napackeun Ywpiou gival 1o
OAeUP1, MOU MEPIEXEl OE PEYAAES MOOOTNTES AUUNO.
Ytous KOKKOUS Tou ortapioU nepiexovial éviupa, ta
onofa &1aomnouv 1o duuio o poAtodn (Sroakxapitns)
Kol YAUKON. Xtn ouvéxela npoctiBevial HUKNTes, nou
S1aonouv avagpdBia t yAukoln o a1Bavorn kai ane-
AeuBepdvouv CO, (BA. alkoohikn (Guwon). To napa-
yopevo CO, Groykmver t {Uun, n onoia pouckdvel. H
a1BavoAn nou napdyetan Katd v aAKoohkh {Upwaon
e€atpiCetan oto Yholpo tou Ywwpiou. NMa tn d1donaocn
s YAUKGns xpnaotponololvial Kupiws PUKNTES TOU
€ibous Saccharomyces cerevisae, ene1dh NapAyouv e-
yahes noaodtntes CO,.

H Biotexvoloyia pe apiOpous

‘Eva ypapudpio payids nepiéxer nepinou 2x10%° kuttapa (u-
popuknta.
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Eikéva 10.2
Ltadia napaywyns a. Aeukou ka1 B. pubpou oivou

H aAkoolikn {Upwon eival pia avtibpaon
Nou XPNGCIYONOIEITal y1a TNV napaywyn
Kpaociou ka1 pnipas

H aAkoohikn {Upwon civar n diadikacia napaywyns a1Bu-
Nikhs aAkooAns kar d1o€e1diou tou GvBpaka and th d1donacn
oakxdpwv, 6rnws n yAukodn, cupewva pe ty avtidpaon:

CH,,0, — 2C,H,0H +2CO,

Tn og1pd auth twv Bioxnpik®dy avudpdoewy v Npaypato-
noloUv opiopéva €idn upudv dnws o Saccharomyces cerevisae.
H aAkooAikh (Upwon éxel pappoyn 16oo otn Biopnxavikh na-
paywyh aAkodANs 600 Kal otny NApaywyn twv aAKOOAOUXWV
notdv. Xwn BpaQiia ka1 ous HMA xpnoigonoloUvial ¢Bnvés
NPWIES UAes, 6nws peAdoa, unonpoiov napaywyhs {axapns
nou nepigxel YAukodn kan gpouktddn, n duuio and apabdaito,



Eikdéva 10.3 Mapaywyn pnipas, a.8. To ekxUNOHa avapiyvUeLal He aKxapou-
xo Aukioko ka1 Bpalel, y. To uypd petagépetar oe peydha doxeia {Upwaons
6nou n yAuké{n petatpénetar o aAko6An ka1 CO,- 6. To npoidv tns {Upwons
anoBnkevetal yia pia eBSopdda yia va katakabicouv ta oteped katahoina tns
(Upwons. H pnipa giAtpdpetar ka1 anoBnkevetar.

01 onofes petatpénovial napouaia tou puknta Saccharomyces
cerevisae og a1BavoAn. H ac1Bavoin nou napdyetar pe autd tov
N0 xpnoiponoieital os pefypa pe Bevdvn ws kavolpo au-
ToKIVATWV. H onPaviKotepn GUWS EGAPUOYN TNS GAKOONKAS
Qpwons gival n napaywyn aAKooAoUXwv Notwy. Ta Mo onya-
VK@ anoé autd sival 1o kpaoi, to onoio napdyestar ye {Upwon
TWV 0aKXAPWV ToU otapuAioy, kai n unipa, n onoia napdyetan
e QUPWaoN Twv oakxdpwV Nou MeEPIEXOVIAT OTous ondpous d1d-
POPWV OItNPWV.

v Euponn yia v napaywyn kpaotou xpnaiponoiouvial
noikiAfes aunéAou nou avhkouv oto €ibos Vitis vinifera.

A@pwbdns oivos
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Ta otapUNa cUMEyovtal 6tav wPIPAcouY,
OnOTE KAl N CUYKEVIPWON TwV 0akxdpwy €i-
Va1 OPKETA UPNAA. ZTn ouvéxela ouvBNiBovtan
JE pnxaviké tpono Kat napdyetal o Jouaotos,
nou €ivar nAouoios oe odkxapa. H (Uuwon
T0U pouotou yivetar o€ bUo otédia. Zto apxi-
K6 0ta610 0 pUKNTaS avantoostan KAtw anod
agpoBies ouvbnkes. Otav e€avinBei 1o ofu-
yOVO MOU MEPIEXETAT OTO POUCTO, AVAOTEANETAN
n avdnwén tou puknta kal apxidel n avae-
pOBia petatponn twvV oakxapwv os a1BuN-
KA aAkodAn. O1 (Upes 6pws dev unopoulv va
€MBIOOOUV O OUYKEVTOWON OAKOOANS LEya-
Nitepn and 14%, €tar pe v alénon s ou-
YKEVTPWONS TNS AAKOOANS GTO POUGTO OAOKAN-
pwvetal n Wuwon. H &iadikaaoia ths {Upwons
npaypatonolsitan og Bepuokpacia 21-24°C,
&16u o1 (Upes adpavonololvial os PeyaAUtepes Beppokpaacies.
H (Upwon npaypatonoieitar ite and pUkNTes GuoikoU TUnou,
nou undpxouv ota otaUAIa étav autd CUAEyovtal, €iTe and
€161koUs PUKNTES MOU avantiooovial OE PYACTNPIAKN KAAAI-
¢pyera. O1 teAeutaion pnopouv Kal avantiooovial o€ PEYaAU-
TEPN OUYKEVIPWON aAKOOANS and tous Guoikous. H noidtnta
T0U KpaoloU nou napdystanl e€aptdtarl and v NoikIAia s
aUMEAOU MOU XPNOTUOMOIEiTal, anod T0 oUykekpipévo €idos Tou
CupopUknta nou npaypatonofnoe v aAkooNkh {Upwaon Kai
anod us ouvlnkes (UUwons. Mevikd, ta KOKKIVA KPAald éxouv
UYPNAGTEPN OUYKEVIPWON OAKOOANS KA1 MEPICOOTEPO GpWHA
ano ta Aeukd (Eikéva 10.2).

H npwtn UAn y1a tv napaywyn pnipas eivar o1 onépon kpi-
Bap1oU ka1 oe pePIKES nepINTtoels o1tapiol. O1 onopol enwa-
{ovtar og ouykekpIpéves ouvBnkes Beppokpaaias kar uypacias
nou €uvoouv TN pePIKA BAGotnon, onodte To AUUAO 0 onoio

ZUppwva pe thv Napadoon o NPWIOS MOU NAPACKEUACE autd tov tino KpaaioU htav o Bevediktivos
povaxds Dom Perignon. Ma thv napaywyn agpmbous 0ivou XpnoiUonoloUvial CUYKEKPIUEVES NOTKINIES
apnéhou: Aeukdé Chardonnay, Pinot Noir ka1 Pinot Meunier. H 61aé1kacia napaywyns nepidapBaver duo
61a60x1Kés {upmoels. ZTnv NP®TN 0 HoUCtos petatpénetal oe kpaai. MOMs ohokAnpwBei n npwdtn {Upwon,
npootibstan pia pikpn nogdtnta kpaaiou, {axapns ka1 {upounknta (liqueur de tirage) kai n @1aAn o@pa-
yiCetan. To peiypa auté §exivae pia 6eltepn {Upwon katd tnv onoia napayetar CO,, to onoio, ene1bh bev
pnopei va 81apuyel, napapével oto PunoukdAr. Itn cuvéxeia n GidAn tonobeteital und ywvia pe to Aaipd
npos ta katw. Me auté tov T1pono cucowpeUovtal ato Aaipd ths pidAns o1 HUKNTES Kal ta unoloina ote-
ped katahoina tns {Upwaons (katakd6n). Ma va anopakpuvOei to katakd, Yuxetal o Aaipés ka1 avoiyetal
10 nwpa. Téhos n 1aAn oppayiletal, yia va ohokAnpwOei n {Upwon. H ovopacia tou appwdous oivou
éxe1 ouvoeDei pe tnv nepioxn Champagne tns vouoavatohikins FaAias, dnou dpxioe va napdyetail os on-
pavtikés nogotntes ota téAn tou 17ou aiwva. MNa tous appwdels oivous Nou napdyovial o€ GANES XDPES
€ktos tns Falias, bev emrtpénetal n xpnon tns epnopikns ovopacias Champagne. Etai, yia napadsiypa, o
appwéns oivos atnv Italia éxel tnv eunopiki ovopacia Spumante ka1 otn Feppavia Sekt.
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FéAa
(TTepiéxer
AakT6dn)

OepuIKN eTEgEPYATia
(72°C yia 15 Aemrrd)

Opoyevotroinon
(BeATIOVEI TNV EPPAVION KAl UPH
TOU ylaoupTioU)

Yign otoug 40° C,
TMPOTONKN apXIKNAG KAAAIEPYEIOG

ZUpwon NG AakTodNG o€ YOAAKTIKO 05U

Zuokeuaoia Kai Siavopn

ATtroBrikeuon

Eikéva 10.4 Itddia napaywyns yiaouptiou.

NEPIEXOUV UETATPENETAT OE OAKXAPA Onws n uaitddn. H dia-
&1kaofa tns BAdotnons teppatiCetan pe Béppavon otous 80°C.
O1 ondpor otn cuvéxela ondve PNXavika Kar ta oaKxapa eKXu-
Mdovtan pe Ceotd vepd. Lto ekxUNOPa npootiBetar Aukiokos,
Botavo pe avupikpoBiakés 161dtntes, nou npocdidel dpwpa
010 NOTY, KAl OTN CUVEXEID CUPNUKVAvETal pe Bpaoud. H {U-
HWOoN TWV 0aKXAPWV MOU NEPIEXOVTAT OTO EKXUNIOUA Npaypa-
tonoieftan pe t BonBeia pukhtwy. Ta npoidvia tns avagpdBias
(Upwons givar n a1Bavoin, nou QTavel og TENKN OUYKEVTPWON
3.5-8% kan 10 CO, (e1k6va 10.3).
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Ta yalaktokopikd npoidvia
gival npoiovia (U oEWV

H COpwon twv oakxdpwy Tou YGAaKTos napdyel yeyain noi-
KIAfa npoidviwv. Ta diapopeukd €idn npoidviwv aptavial
anoé m ouvBeon tou ydAaktos (MAhpes h nuianoBoutupwiévo,
ané aiyonpoBata h Boog1dh KTA.), anod 1o €idos Twv PIKPoop-
yaviopv, and us ouvlnkes (Uuwons kal and ta npoobeta
nou xpnaiponolouvtal. H xapaktnpioukn avtidpaon {Upwons
aQopad TN PETATPONA TWV GaKXdpwY, 6nws ts yAUKOZns, nou
NEPIEXOVIAT OTO YAA OE YOAAKTKO OEU.

CH_.O

6 1276

— 2CH,CHOHCOOH

H napaywyh tou yaAaktukoU o&€os peiivel 1o pH tou npoi-
ovtos fvovtas th duvatdtnta cUVIAPNONS TOU y1a PEYAAUTEPO
Xpovikd didotnya.

Maoupu

To yiaoUpu efvar npoiov Upwaons tou yahaktos (Eikéva 10.4).
Ma v NOPACKEUA TOU Pnopouv va xpnaiponoinBolv 61a¢o-
pO1 TUNo1 YAAAKTOS Onws To MAAPES, T0 NEIANoBouTUPWHEVO
KT\. To y@Aa nou npokeital va xpnolponoinBei yia tv napa-
OKEUN y1aouptioU apxikd nactepimvetar (otous 72°C yia 15
Aentd), Y10 va KAtaotpapouv o1 naboyovol pikpoopyaviopof
Nou MEPIEXOVIal O€ autd. LN Ouvéxela npootiBetar KaMiép-
YEIO PIKPOOPYaVIOUWY, ONws tou Yévous Lactobacillus xkan
Streptococcus, nou petatpénouy th Aaktodn (G1oakxapitns) tou
yGAakTos oe yahakukd ofU, peidvovtas to pH tou YGAaKTos o€
5,5 ka1 npoodibouv oto y100UpT TN XaPAKINPIOUKN KPEUM-
on ugn. O1 Pikpoopyaviopoi autof napdyouv enfons a1Bavain
(aketandeldn), nou Npocbider xapaktnpioukd dpwpa oto yia-
oupu. Na v npaypatonofnon twv napandvw avudpdoewy 1o
yéAa enwadletar yia 12 wpes otous 32°C. Ektds and t Bpenukh
a€ia tou, 10 yiaoUpu npoogépel tn duvatdtnta aflonoinons
TV NAEOVAOUETwY YEAAKTOS, agou sival éva npoidv Je UPnAnh
Bpenukn a&ia, nou pnopei va S1atnpnBei yia peyahdtepo xpo-
vIKO &1dotnpa and 6,1 1o ydAa.

MNapaywyn tupiou

H napadooiakh napaywyn wpidv nepieAdpBave mn xphon
H1KPOOPYAVIGUWYV, NMOU WETETPENAV TN AAKTOLN Kat ta undAoina
OGKXapad TOU YAAOKTOS O YOAAKTKO 0&U pe enakdAoudn pefw-
on tou pH, kaBds kar v NnpocsBnkn NuTds, Nou NePIEXel éva
évlupo, n pewvivn, and 1o otopdxi pdoxou. H pewivn ubpo-
AUg1 Ty kadgivn (npwteivn tou ydaktos). Me autd tov 1pdno
oxngatidovial «oUCoWUaT®Uata» nAolold o€ npwteivn kal
Ainos (tuponnyua) (Eikéva 10.5). Zus oUyxpoves TUPOKOUIKES
povédes xpnolgonoleital nactepiwpévo yéAa, oto onofo npo-
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Eik6va 10.6 Biopnxavikn napaywyh npoioviwv and HiIKpoopyaviopous.

Eikéva 10.5 Mapaokeun tupiou.

otiBetan kaMiépyeia Baktnpiwy yahakTikoU 0&€os Kar pevvivn,
nou éxe1 napaxBei anoé Baktpia. H napaokeun twv Siédpopwv
€18V p10U ogeiletal otn xpnalponoinon O10QOPEUKMY Wi-
KPOOPYQVIOH®V.

AA\a npoidvta pikpoBiakdv {UpDOOEWY

Ektés ano tnv napaywyn Biopddas, oopidwy kat aiBavoans,
01 PIKPOOPYavVIopOi xpnaipgonotodvial yia v napaywyn Kai
AMwv npoidviwy, 6nws ev(Upwy, avuBioukdv, npoobetwy
TPOQIHWY KA., Ta onofa €xouv Epappoyés atn Bropnxavia twv
oopidwy, oty Iatpikn, otv AvaAutkn Xnpeia, otnv €peuva
(Eikéva 10.6),

Ta npoiévta autd ta onofa napdyovian katd t Upwon eap-
tvar and:

e TO OUYKEKPIUEVO OpPYaVIOUO.

e Tis ouvBnkes tns (Upwaons (Bpenuikd UNKO, Beppokpaaia,
pH, 0)).

e Tn @don avdnweéns s KAAIEPYEIDS.

To oUvolo twv NPoidviwy Nou Napdyovtal and Tous opyavi-
opoUs GUOTKOU TUNoU €ival o€ PIKPES UVABWS NOCdTNTES MoU
OPWS ENAPKOUV y1a va KAAUWOUV TS LETABONKES avAyKes Tous.
Eivar épws npogaves 6t yia va givar npakuka xpNaoipos €vas
H1IKpoOopyaviopds, NPENel va napdye! npoiovta, 6nws éviupa h
avuBioukd, o€ peydAes noodtntes. Autd emtuyxavetal e 6Uo
Kupfws 1pdnous: pe tn pUBUIoN Twv cuvBnkwy ths KAANEPYEIDS
KQ1 PE TN YEVETKN TPOMOMNOiNoN twv OpyaviopmV.

Napaywyn ev{Upwv

Ektos anod pikpd apiBuoé evUuwv nou napdyovtal and {wi-
K@ ka1 pUTIKG KUTtapa ta Nep1oodtepa évupa napdyovial and
H1Kkpoopyaviopous. O1 pikpoopyaviopoi éxouv T duvatdtnta
napaywyns peyaiwy Nooothtwy eviupwy.

Mpoéodeta
TPOPIPWV

Tupi pe tpunes

‘Onws ka1 otov Obelix pnopei ka1 o€ epds va gaivetar napd-
€evo OU1 o€ pePIKOUS TUNOUS TUPIWV, ONws oto tupi Emental,
undapxouv otnv tupopdda tpunes. Ito tupi Emental o1 «tpu-
nes» dnpioupyoulvtal ané to CO,, nou aneheubepwvetar kai
6ev pnopei va 61apuyel ané tnv wpopdla katd tn H1dp-
ke1a tns {Upwons. To CO,, padi pe to npomoviké 0§y, nou
npoobidel Xxapaknpioukéd dpwpa oto tupi, €ival nNpoidv
petaBoAiopoU tou piIKpoopyaviouoU Propionbacterium
shermanii.
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H Biotexvoloyia pe apiOpous

1000 L kaANiépyeas Bacillus subtilis napdyouv og 12 wpes
20 Kg ev{upou.

Ta évqupa ka1 o1 xupoi ppouTWV

Av oas Aéyave va Sialé€ete kanolo ppouto nmou givail ano-
6ouikd og napaywyhn xupou palhov Ba SiaAéyate to nopro-
KA1, iows to Aepovi aAld o€ kapia nepintwaon to pnho. Mms
Opws BAénoupe ouis npoBnkes Twv Kataotnpdtwv nAnbos
EUMOPIKWV OUOKEUAOIWV HE XUUO pnAou, av n anédoon twv
MNAWV o€ XUMO €ivar MOAU pikph: Tnv andvinon th ivouv o1
HiIKpoopyaviopoi ka1 ta év{upa nou napdyouv. Oa éxete na-
patnpnaoel 6Tl ta UNePWPIPa N «xaAacpévar» PnAa gival noAU
palakd. Autd opeiletan atn dpdon tou ev{Upou nektivdaon,
10 onoio napdyetal ané piIkpoopyaviopous nou Bpiokovral
oto pno. To évlupo autd Siaond tnv nnktivn, nou givail ou-
OTATIKO TOU KUTTAPIKOU TOIXWHATOS TWV PUTIKMV KUTTAPWY,
61eukoAuvovtas tnv €060 tou xupou and to kuttapo. Em-
npo6aoBeta, n nnktivn ouykpatei oav €ibos kOAAas ta kUttapa
peta&u tous. H nektivdon nou napdyetail pe pebodous Biote-
xvoloyias xpnoiponoigital yia va §exwpilel ta kuttapa kai
va 61aond to toixwpd tous. Me autd tov tpéno aneeube-
pwvetal yeydAn nogétnta Xupou anod ta KUttapa tou pniou.

Jeans ka1 Escherichia coli

Aid@opa aciatikd €i6n tou utou yévous Indigo nepiéxouv to yAukolidio wdikdavn.
‘Otav auth n évwon ofe16wbei, napdyer tn Baikn UAn 1v61k6 (AouAdki), nou xpnoipo-
noisital onpepa Kupiws otn Bapn twv upacpdtwv jean. To 1v61k6, To onoio éxel BaBU
Kuavo xpwpa nou diapkei, xpnaiponoindnke otnv apxaiétnta and tous Alyuntious
Ka1 tous Pwpaious yia tn Bapn twv evbupdtwv. Itnv Eupdnn xpnoiponoindnke gu-
péws tov 160 aicdva. H avakdAuyn tns xnpikns Sopns tou 1vb1kou to 1883 £dwoe tn
Suvatdtnta ouvBeons tns Bagikns UAns pe xnpikés peBodous. To 1993 emaotnpoves
Sianiotwoav 6u n Escherichia coli pnopei va petatpéyel tnh yAukoln apxikd oto api-
vo€U tpunto®davn ka1 otn cuvéxelia o€ Iv6OAn, ouaia npoSpopn tou 1v61KoU. Me thv
EVOWMATwon oto yevetlkd UNIKO tns Escherichia coli yovidiwv ané dA\a Baktnpia
éyive duvatn n napaywyn 1véikou ané yAukodn. O tpénos autés napaywyns Bonba
oto va anopeuxBoUv ta npoBAnpata ané th cuvBEUIKN NAPACKEUN Tou 1VO1KOU.
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O1 petaAa§ers BonBouv
otn BeAtiwon twv anoppunavikOV

H counuhigivn givan pia npwtedon nou napdyetal ané Ba-
Ktipia tou yévous Bacillus ka1 xpnoiponoigitan ws éviupo
oIS OKOVES MAUCTHATOS POUXWV. ITa apXIKd atddia tns xpn-
olgonoinons tns napatnpn@nke avactoAn 6pdons tou ev{u-
pou napoucia Aeukavukadv. BpéBnke 6t to O, nou aneheube-
pwvotav and ta Aeukavuka ofgidwve to apivo§u peberovivn
otn 6éon 222 tns noAunsnudikns alucibas tou ev{Upou.
Auto €ixe ws anotéAeopa tnv napepunddion Séopeuons tou
UNOOTPMHATOS OTO EVEPYO KEVIPO TOU EVIUHOU KAl CUVEN®S
nv adpavonoinon tou. Me tonokateuBuvopevn petdAhagn
(texvikn &npoupyias petaANG§ewv o€ GUYKEKPIUEVO ONpEIO
Tou yovibiou) dnpioupynBnkav 19 tpononoinpéva yovidia
yla tnv napaywyh countiAigivns. Ztnv NEPINTWON Nou n He-
Bg10vivn atn Béon 222 eixe avukatactaBei and Kuoteivn to
évQupo ntav nepioaotepo dpactikd, 138% oe oxéon pe 1o
apxikd, aAAd n 6pdon tou avaoteAAdtav and ta Aeukavu-
Kd. Ztnv nepintwon nou otn Béon tns pedelovivns unnpxe
ahavivn h oegpivn napatnpnBnke peiwon tns Spaoctikdtn-
tas tou ev{upou, 53% kai 35% avtiotoixa o€ oxéon e TO
apxikd, al\d eakolouBouoe va eivar 6pactiké napouacia
Aeukavuk®v. Me avtiotoixn peBodoloyia €yive duvato va
«npootefouv» ato poép1o tou ev{Upou duo -S-S- deopoi, nou
au€dvouv tn Bsppootabepotntd tou. To éviupo Aonév nou
napdyetar onpepa givan dpactikd oe uynin Beppokpaocia
napouacia AEUKavuiKwy.




Ta neproodtepa anod ta evUPa Mou Napdyouv O PIKPOOoPYavi-
opof efvan e§wkuttapikd, dnhadh ekkpivovtar €Ew and to KUT-
tapo. To yeyovds auto eival onpavukd, yiat anhonolel th 61a0-
O1kaoia ka1 Ye1mvel Katd ouvéneld To KOOTOS anopdvwaons Kai
kaBapiopou twv evlUpwv. Emnpoacbeta, eneidh o1 Pikpoopya-
viopof avantiooovtal og NoikiAia nepIBAAOVTIKMY GUVONKWY,
eivar duvath n napaywyn ev{UPWY NoU NAPAPEVOUV AETTOUPYI-
K@ o akpaies ouvBnkes, 6GNws og UYPNAN Beppokpaoia.

‘Evqupa ka1 anoppunavuika

H npatn «B1oAoyikn» okOvn MAUGTUATOS NAPAOKEUATTNKE TO
1913. Ta gunopikd Npoidvta Nou KUKAOPOPOUV GhUEPA NEPT-
€XOUV U1KPA nood evlUpwv (2-3% og olvoho 10% npwteivns).
Ta évCupa Nou NePIEXovVTal, Katd kavova npwtedoes kar Mnd-
0€s, xpnolpeuouy yia tn Sidonaon npwteivikav (n.x. afpa) h
Nnapav (n.x. Aad1) Aekédwv avtiotoixa. H ayopd twv anop-
PUNAVUK®OV anoppopad Eva HEYGAO MOCOOTO TwV NAPAYOUEVWY
evUpwv yevikns dpdons.

‘EvCupa énws kuttapivéon kar aguidon xpnotdonotolval yia
10 «MEPONAUCIPOY TWV jeans PE ANOTéAeOpa ta teheutaia va
EeBApouV Ka1 va JAAAKMDVOUV.

BiopetaAloupyia

Ta pétala e€oplooovial and ta PETAMEUPATA e TN XpAon
€101KMV QUOIKMY Kat Xnpikadv peBodwv. H expetdiieuon evos
PETAMEUpaTos efval anodotikn, edv 10 PETAANEUPIA NEPIEXET OE
HEYAAN OUYKEVIPWON TO PETAAO MOU NApouctddel O1KOVOUIKS
evbiagépov ka1 n dadikaoia e§dpulns kar anopdvwons tou
PETAAOU €ivan 01KOVOIKE CUPPEPOUDA.

Yndpxouv Bakthpia nou xpnaigonolodvtal yia va au€hoouy
NV anodoTKOINTA TS EKPETAANEUONS OPUKTWDV Ta OMnoia €xouv
XAUNAA OUYKEVTPWON PETGANOU.

kepdAaio 10

Eikéva 10.7 Ixévn anoppunavuikou.

O Thiobacillus ferooxidans, yia napadelyua, xpnolgonoieitan
yia v €€aywyn xaAkoU ané PETAMEUHATA ONwS O XaAKonupi-
s (CuFeS,). Mikpoopyaviouoi xpnaiponotodviar enfons kat
yia v e€aywyn MV JETAM®V 6nws Tou oupaviou, Tou Ko-
Baltiou kar tou poAuBdou (Eikéva 10.8).

H xpnoigonoinon Baktnpiwy yia thv e§6puén petdMwv npo-
OPEPET 10 0€1pA and NAEOVeKTPATA, ONWS:

e EMTPENEN TNV EKPETANEUON PETOMEUPATWV PE XAUNAN ME-
PIEKTKOTNTA OE PETANA.

e Anogeuyetal n e€6puén os BaBos, Hidu yivetar duvath n
€KMAUON TWV PETAANWY and eMpaveIoKd OTpdpata Tou
KO1TdoUaTOS.

e JuvelopépEl OV Mpoaotacia tou nepiBaAovios eneidn
yivetar onpavukn oikovopia oe evépyela. Aixws Tous Hi-
Kpoopyaviopous fval anapaitntn n Béppavon og uPnAA
Beppokpacia Tou 0pUKTOU Kal CUVENMS N AUEnaon tns ex-
nopnhs pUNwv otnv atoodaIpal.

Eikdva 10.8 EknAuon petaleupdtwv xapnAns nepiekukdtntas oe Cu pe t xpnon tou Baktnpiou Thiobacillus ferooxidans. An6 tnv kopugpn tou cwpou Sloxetey-
€ta1 vepd pe H,50, nou EenAéver to petdMeupa. Zto télos tns Siadpopns to Sialupa ivar nhovoio ot Cu.
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MepiAnyn

01 pIKpoOPYaviopoi Xxpnaoiponolouvtal otn Biopunxavia pe okono tnv napaywyn Biopdlas ka1 ae1pds nPoioviwy onws ev{Upwy
ka1 avuBiouk®v. Biopdda ivan ta KUttapa twv HIKPOOPYAVIoH®V Nou napdyovtal Uotepa and tn {Upwon ot Bioavudpaotn-
pes. H Biopdla xpnaoiponoigital Kupiws ws tpo@n yia ta {®a, AOyw tns uPnAns NEPIEKTIKOTNTAS TNS OE NPWTIEIVES KAl AAANa
OUCTATIKA.

01 {upopuUKnTes €ival HOVOKUTIAPO1 HUKNTES NOU HETATPENMOUY, KATw and avaspoBies ouvOnkes, povooakxapites ae ai@avoin
ka1 CO,. Ztnv avtibpacn auth Baoileta 1600 1o Polokwpa ts {Uuns yia thv napaywyh Ywpiod 600 kai h napaywyn akkoo-
AoUxwv notwv. To kpaoi napdyetal 6tav ta odKxapa Nou NEPIEXovtal oto pouoto petatpénoval o€ ai@avoin. H pnipa napd-
YETal ané tn petatponin cakxdpwv, NoU NEPIEXOVTAl GE ONOPOUSs SnNUNTPIAK®Y, o€ aiBavoAn.

Ta yalaktokopikd npoidvta napdyovai and tn petatponn, pe tn Bonbeia cuykekpipévmv opyaviopwy, onws tou Lactobacillus
Ka1 Streptococcus, twv cakxdpwv Nou nepiExovial oto yala, kKupiws o€ yahaktiké ou. O1 S1apopés avdpeoa ota €idn tupidv
nou napdyovtail opsilovial ota H1dpopa €ibn HIKPOOPYAVIOH®OV NOU Xpnoiponolouvtal.

O1 pikpoopyavicpoi napouacidfouv onpavuikd NAEOVEKTAPATA yia tnv napaywyn evi{Upwv. Mapdyouv og cUVIOUO XPOVIKO
61a0tnpa peydles nogodtntes ev{Upwy, ta NEPICOOTEPA ANd ta onoia gival e§wkuttapikd, yeyovos nou dieukoAuvel tov kaba-
PI0pO6 Tous. H nhelovétnta twv napayopevmv ev{UpwV avkel otnv Katnyopia twv USpoAUTIKOV ev{UpwV 6nws o1 apUAAoEs,
o1 npwtedoes ka1 o1 \indoes. To peyalUtepo Nocootd tns napaywyns ev{Upwv S1oxetelstan otn Biopnxavia napaywyns anop-
PUNAVTIK®V.

Epyaocies - Apactnpidtntes

Opyavmote ENIOKEWYN O€ EPYOOTACIO NAPAYWYNS YAAAKTO-
KOMIK®V nPoioviwv. Yotepa and tnv oAokAnpwaon tns eni-
OKEWNS ELOIPACTE KA1 Napouaidote Sidypaupa pons, nou Oa
nep1ypdgel ta atddia napaywyns yiaouptiou.

Opyavmaote ENIOKEWYN O€ 01VOMOIEio h OE EPYOOTAcIo Napa-
ywyns pnipas. LUYKEVIPWOTE NANPOPOPiES yia tov tpono
napaywyns tous. 'Yotepa ané thv oAokANPwaon tns enioke-
Yns €T01PACTE KAl NApPouaidote éva S1dypappa pons, nou Ba
nep1ypdgel ta otddia napaywyns Kpaoiou h pnipas.
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1

Epwtnosis

H aAkooAiknA kai n yaAaktikf {Upwon, o1 onoies npayua-
torolouvtai e tn Bonbegia Likpoopyaviouwy, Xpnoiuo-
rolouvtai yia tnv napaywyn pias o€ipds npoioviwyv. Na
OUUNANPWOETE TOV Napakdtw nivaka avapépovias 0o
npoiodvta yia kabe tuno {Upwons, kabws kai v NPwWin
UAn rou xpnoiyonoisitai yia tnv napaywyn tous.

Mpdtn VAN Tehikd npoidv

2.

3.

4.

Tax0TnTa avridpaong Tou eviUPoU TTPWTEACN OE CUVAPTNON HE TN BEppoKpaTia

Tax0tnTa avridpaong

Avapépete tpia ouykpItikd NAEOVeKTALAta xpnoiyonoin-
ons HIKpoopyaviouwy yia tnv napaywyn evqupwy.

Ovoudote Tp€ls PIKPoopyaviouous nou Xpnoiuonoiou-
vial o€ UUWOEIS Kal aVapEPETE Ta npoiovia tous.

H napakdtw kapnuAn avanapiotd tv taxutnia aviidpa-
ons tou ev{Upou npwriedon o€ ouvdptnon pe tn Beppo-
Kpaoia. Xpnoiyonoiwvtas tnv kaunuAn aut npoadio-
piote v dpiotn Oeppokpaocia yia éva anoppunaviiko
rnou nepiéxer npwtedon. YnoAoyiote o€ noio nooooto Oa
UeIwBer n anoteAeouatikétnta tou anoppunaviikou, Gv
xpnoipornoinBei o€ Beppokpacia 10°C pikpdtepn and
v dpiotn.

10 =

[ee]

o

I
1

N
1

T T T T T T T 1
10 20 30 40 50 60 70 80

Oeppokpaoia / °C
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Evroniote noies and tis napakdtw EPpapLoyes twv UIKPo-

opyaviouwv nepiAapBdvouv agpdPies kai noies avaspo-

Bies b1abikaoies:

a. lMapaokeun pnipas

B. Eéaywyn petdAA\wv and petdAAeupa xapnAns nepiekti-
kotntas

y. Mapaywyn yiaouptiou

6. Mapaywyn kpaoiou.

Na oupnAnpaoete e tis katdAAnAes Ag€els ta keva:
H npwtn epappoyn napaywyns Broudlas apopd tnv

MAPAYWYN...c.eceveeeereerieereeeaen. 2 IS
Xpnoiyonolgital Kupiws otnv aptornoiia yia tv napayw-
VI e OF o

b1aonouv tn yAukon nou nepiéxetai oto areupl kai are-
AeuBepavouv alBUAIK) GAKOOAN KQI ..........ceeeeeveeenennee.
To teAeutaio Bondd OTo ........cceeveeevereneene. ToU Yawyiou.

Mou xpnaoiuonoigital n aAkooAikn {Upwon;
a. [1a v napaywyn ywuiou

B. [a v napaywyn kpaoiou

y. [1a tn BrounxavikA napaywyn aAkooAns
6. a v napaywyn unipas

& OAa ta napandvw.

Moies givai o1 S1apopés avdueoa atov napadoaiako tpo-

no napaywyns tpiou Kal O€ autov nou XPnoiuomnoiel
uebobous Biotexvoloyias;

155






Eqpappoyés tns Biotexvoloyias
otnv npootacia tou nepiBaAlovros

KEPAAAI0

KaBapiopds napalias ané netpehaiokn)iba and to vaudyio tou Exxon Valdez
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11. Epappoyés tns Biotexvoloyias
otnv npootaocia tou nepiBailovros

‘OAa ta pnvdpata nou «eknePne» n eUon yUpw pas anote-
Mouv &rapaptupia yia to Biaio 1péno pe tov onoio T xpnaipo-
noief 0 avBpwnos. O1 €1kdves nou BAénoupe kaBnpepivd, onws
10 vaudyia netpehatopdpwy, @ Sévipa nou apyonsBaivouv
Aoyw tns &&ivns Bpoxns, o1 Tovo1 Twv okoumdimy yUpw ano us
nOAEIS kAl N pUNavon tns atudopaIpas Nou eNIKPatel peoa o
autes, pIAolv and péves tous. EmnAgov, Npénel va onpeimdoou-
pe éu n punavon tou nepiBaMovtos O yvwpilel ouvopa. Eivan
XAPAKINEIOUKS OT UNAPXE! J1a «avialayn punavonsy petau
TWV Kpatv. Ma tous Adyous autous Ohot mAéov avuAapBdvo-
vian éu n enoxn 6rnou 1o evolapépov Ntav otpapuévo atny dveu
Opwv Blopnxavikh avdntuén, éxel nepdoel xwpis eMotpon.
TAUEPA 01 OUYXPOVES KOwvies npoonabolv va PEImoouy T
punavon aMd kar va aglonoihoouy, éoo autd eivar duvatd,
10 anéBANta Tou tEXVOAoyIKoU pas noNtopou. Edm akpiBs
Kaheitan va BonBnoer n Biotexvoloyia: va Bper anoteAeopatikés
peBddous avakUkhwons Ka1 ene€epyanias twv AUPMATWY Kat Twv
OTeEPEV anoppIpPdatwy, 1 va d1aondoel e «B1ooyikd» 1péno
Us NeEtpeAaIoknAides nou apavidouv kabe ixvos {wns og peya-
Aes BaAdooies N NAPAKTIES MEPTOXES.

Ene§epyacia Aupdrwv ka1 anoBAntwv

H ene€epyaoia twv Aupdtwy Kar twv Biopunxavikdy anoBAn-
twv anotehel v mo 61adedopévn Biotexvohoyikn Siepyaaia
Twv Bropnxavikd aventuypévwy Kovwviav, engidn akpiBas oe
autés dnpioupyouvial o€ TEPAOTIES MOCOTNTES.

Ta acukd ANopata anotedolvial and avBpwmva ekkpipata
ToU petaBoNopoU KaBws Kal anod vepd Mou €xel XpNalLonol-
nBei ous kaBnpepivés OIKIaKES XpNOels. H péon noodtnta Au-
PATWY MOU anoXeTeVsl 0 AvBpwnos tnv nuépa eEaptatal anod
noMoUs napdyovtes, Petaty twv onofwv sival n agbovia h n
EMeIYN vepoU OTO 0N KA1 OTtnv NEPIOXN, TO KOOTOS TOU VEPOU
Kol 10 MoNtouko eninedo. ta AUPata undpXxouv opyavikés
evioels onws npwteives, udatdvBpakes kar Mnn nou ouvu-
NAPXOUV PE Ta NPoidvta H1aonachs tous. Ta AUata NEPIEXoUV
enfons NoAoUs pikpoopyaviopous nou avantyooovtal Taxyuta-
10 Ay TS UNapEns opyavikay OUCIMY. L€ AUTd CUVAVTMVIAL
101, Bakthpia, GUKN, pUKNtes Npwtdlwa péxpl kal BnAactikd
(novtikia, apoupaiot).

Ta anéBAnta npoépxovial and us Biopnxavies kar anotehou-
vian ouvnBws ano vepo nou éxel emBapuvBei e napanpoiévta
s napaywyikhs diadikacias. H noodtnta kai n oUctach tous
nolkiMe1 avéoya pe ta npoidvta nou napdyel kabs epyootd-
010 KQ1 TNV TEXVOAOYia Mou XpNo1ponole.

[ _romnen |

Adomn Yypd cuoTaTiKd — | ZUoTnpa oTabepng
AV
AvaepoBia A
didoracn ey

ZUoTnua BioAoyiKwv
— QiATpwV

<:|<:

Aloxéreuon og uddTIva
OIKOOUCTHHATA

Eikéva 11.1 Aiaypappatikin angikdvion tns S1adikacias ene§epyaoias
Aupdtov.

01 uébodor katepyaoias Aupdtwv Kar anoBARTwy diapépouy,
0 KUpP10s 0TdX0s OUWs dAwv €ival n Sidonaocn twv opyavikwy
OUOCIV KAl N PETATPONN ToUS 0€ AoPalels un 1o€ikés ouoies
nou drnopouv va SioxeteuBolyv oe notapous kar Bdhacaoes. O
naAa16TEPOS TPOMNOs anaAiayns anod ta acukd AJYata Atav n
uneddgia 61a6g0n tous o€ anoppo@ntikous BdBpous, EpoOaoV
e€ao@aoliCetal n npootacia v nnyav udpoAnyias kal twv
unéyeiwv uddtwy.

H oucowpeuon peydAwv Nocothtwy AUpdtwy Kal anoBAn-
v ous Bropnxaviké aventuypéves Kowvwvies dnpioupynoe
v avaykn diapopeukou tpoénou ene€epyaoias. O véos 1pd-
nos eneCepyaaias npéner va ivel tn duvatotnta kabapiopou
HEYAANs Noodtntas UANKoU o€ OUVIOHO XPOVIKO O130TnUa OE
KAtdMnAa O1apoppwpévous xmpous. Etar dnpioupynBnkav
o1 povades Bioloyikou kabapiopou érou o kabapiopds Ba-
oiCetan o€ QUOIKES, BIONOYIKES KA1 PUOIKOXNHIKES PEBOOOUS.
Tus Bioloyikés uebddous nepihapBavetarl n xphon evlUpwy Kai
U1IKpOoOopyaviopy, pe t BonBeia twv onoiwv npokaAeital n
H1éonacn twv 0pyavikwy oUsIV.
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Y3poAuon
a1ré Ta pIKpofiakd Eviupa

Movopepn
(odkxapa, AITrapd, ogéa)

Z0pwon Z0pwon
! ! MeBavoyéveon U

Eikéva 11.2 a. Ae§apevin avagpoBias eneepyacias Aupdtwy B. ZUPHPETOXA TWV HIKPOOPYAVIOH®V atnv avagpoBia Sidonaon twv Aupdtwv. To teNk6 npoiov tns
61aonaons €ivai to pedavio (Broaépio).

H wmkn 61ad1kacia nou akolouBeital ous nepiocoTePES Aupdtwv kar anoBAtwy oe tétolo Babud wote va pno-

povades BiohoyikoU kaBapiopou nepiAapBdver ta akdrouba
otadia (Eikova 11.1):

npwtoyevhs enegepyaacia, katd v onoia yivetar ano-
pdkpuvon pe QUOIKEs PeBOOOUS, ONws e EGXAPIOHS Kan
61nBnon twv otEPEDY oUCTATKWY pPeydAou peyéBous nou
unopsi va dnproupynoouv npoBAhPata otnv NEPAITEPW
b1a61kacia. AkohouBei kaBilnon yia apKETEs MPES Kat N
Adonn nou dnpioupyeital anoé ta uNikd nou kaBifdvouv
anoouvtiBetal ka1 petd and katdMnAn eneCepyaoia xpn-
o1gonoleftar cuvhBws ws Ainaopa.

beutepoyevns ene§epyaoia, Katd thv onoia NPOKaAei-
a1 EAITIWOoN NS NOCOTNTAS WV OPYAVIKWY OUCIDY TWV
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pouv va S1oxeTeutolv og notapous kar BAAaooes xwpis
va dnproupyeital npoBAnua punavons Kail JOAUVONS Tou
ubduvou nepiIBAMovtos. Ztn deutepoyevh enefepyaaia n
6180naon Twv 0pyavIKWOY 0UCIMY NPOKaAEital and katdA-
ANAOUS PIKpoOopyaviopoUs, 6nws nepypaeetal otn ouve-
X€a.

tp1toyevis ene§epyacia, katd Ty onoia yivetar pualko-
XNPIKN enegepyacia pe okonod tn §pactikn edtiwon twy
avopyavwy BPENTKMOY CUCTATIKMY KUPTWS TOU puopOpou
KO1 TV VITPIKOV OAGT@V. Xta AJPOta Mou €XOuv UNOOoTEf
Ka1 tp1toyevh ene€epyaania, Oev unopolv va avantuxBouv
NAEOV LIKPOOPYAVIOHOT.



H pébobdos tou BrohoyikoU kaBapiopol epapudletal os dotu-
K& AUpata, Bropnxavikd anoBAnta, kaBws Kai yia tnv anoppu-
navon NIPvav Kar notap®v. H epappoyn Kat twv 1oV ene-
Eepyaoiwv anoteAei pia ohokAnpwpévn pébBodo eneCepyaacias
TV Aupdtwy kat anoBAftwy. H tpitoyevis opws enegepyaoia
efval noAU anavnpn kar y1' autd dev epapudletal os OAES TS
povaoes.

Ttn ouvéxela yivetar avapopd ato pépos s dradikaaias tou
BioAoyikoU kaBapiopoU nou agopd tn Sidonacn twv opyavi-
KMV oUoItv and pikpoopyaviopous, dnhadhn otn deutepoyevin
ene€epyaoia. O1 Broxnuikés avudpdoels nou npayuatonolou-
vian givan gite agpoBies, €ite avagpdBies.

AepoBia S1donaon

Katd v aepoBia dadikaoia (Eikéva 11.3), n opyaviki UAN
uetatpénetal oe 010€e1610 Tou GvBpaka, apgpwvia, VITPIKG, Gw-
oQop1kd ka1 Benka ahata pe T BonBeia pikpoopyaviouy. O
H1Kpoopyaviopoi autof kivouvial eAeUBepa og éva olotnpa O¢-
Eapevav pe tautdxpovn xophynon aépa h ofuyévou. Mo kovd
efval ta ouothpata énou 1o uypd Kupiws KAopa Sioxeteletan
o€ W1a peydAn de€apevn, v npwtoBabuia de€apevn, n onoia
béxetan napoxn aépa (Eikéva 11.3y). Ekel xpnoigonotlolvan
kupiws Baktnpia nou oxnuatidouv BAéwwn (kupiws Zoogloea
ramigera) ta onofa éxouv v 1516TNTa va oxnpati(ouv ouoow-
patwpata (Eikéva 11.4). Ta cucowpatdPata autd anoteroly
10 UNéOTPWA NAvw OTo 0Noio NPOCKOMM@VIAT NPWISLWa Kan
pkpd {wa. Mepikés popés ouvundpxouy vnuatogidn Bakthpia
Ka1 JUKNTES.

To uypd MOU MEPIEXEl T0 OUOOWHATMUATA Twv Baktnpiwv
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petapépetar o€ pia Oeutepn deCapevn (beutepoBdBbuia beta-
pevn Bropddas), énou ta cucowpatdpata kabidvouv. Etal, n
pikpoBiakh Biopdala nou napdyetal, kaBilavel evdy éxel Kata-
VOADOE! PeYAAN Moodtnta opyavikns UAns. Kdnota noodtnta
ouoowuatwpdTwy €Motpépel otnv npwtoBdabuia de€apevn
QEPIOUOU KA1 XPNOIUEVE! yia va yivetal ek véou euBoANiaouos
(Eikdva 11.3).

Tus agpoBies ouvBnkes enevepyolv kKupiws Bakthpia, euKN,
101, Nnpwtdlwa ka1 Yukntes. Ta teNikd npoidvia eivar d10&eidio
Tou GvBpaka, vepd (uypd KAdopa), kar oucies nou bev anoou-
vtiBevtan (Adonn).

To uypd KAGopa, nou anoteAeital and ta kabapiopéva nAé-
oV AUpata, UETAPEPETAT yia VA UNOOTET Tp1toyevh eneepyaoia.
Katd v tpitoyevh eneCepyaoia, dnws avaeépBnke, Ba erat-
TwOel N ouykévtpwon twv avépyavwy BPENTKOV CUOTATKWY,
Kar pe v npoadnkn xhwpiou (xhwpiwon) Ba anaMayolv and
TOUS HIKPOOPYAVIOUOUS.

To {¢npa, nou anoteieital and cucowpat®pata kar anéd -
Aes ouaies nou Oev anoouviéBNKav, UETAPEPETAl OE LEYAAES
Khe1otés Oe€apevés, tous Broavudpaothpes, 6nou Ba unootei
avagpdBia d1donaon.

AvaepoBia Sidonaon

H avagpdBia 61donaon eival pia moAUnAokn og1pd avudpdoe-
wv 61donacns kar (UPwons Nou NEAypatonolouvial and NoAAd
S1apopetikd €i6n Baktnpiwy, petaly twy onoiwv Kupiapxouv
ta €idn Clostridium. H &iadikaoia yivetar og Ueyahes KAEIOTES
be€apevés nou ovopdalovian Broavudpaotnpes kar anattel
ouvbuaopévn 6pdon NOAMWOVY O10POPETIKWDY UIKPOOPYAVIOUMY
(Eixéva 11.2a). Znv Eikéva 11.28 @aivovtar o1 avubpdoeis
nou npayuatonolouvtal katd ty avagpdBia Sidonaon.

Eikéva 11.3 Aeutepoyevis eneepyacia Aupdtwv: Aiaypappatki angikévion Sidonaons Aupdtwv o cuothpata Se§apevav.
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Ta opyavikd pakpopopia diacnmvial apxikd and Sidpopa
évlupa, 6nws npwtedoes ka1 Nindoess o€ S1aAutd ouotaukd.
Autd pe KatdAnAn {Upwon PETATPENOVIal O €va peiypa Ai-
napav o&éwv, H, ka1 CO,, evd ta Ainapd o&éa petatpEnovian
NePaTEPW O 0GIKG 08U, CO, ka1 H,. OAES QUTES 01 XNUIKES EVd-
0€1s anoteholv Bpenuikd ouotatikd yia pebavoydva Baktnpia,
onws 1o Methanobacterium, nou eivan 1kavé va Siacndoouv
10 0§ik6 08U og pebavio kar CO,, kabds ka1 va ouvBeoouv
pebdvio ané CO, kar H,. Ta kUpia Aoindv npoiovia s avae-
poBias katepyaoias Aupdtwy ko anoBAAtwy eival 1o peBavio
ka1 1o CO,. To pebdvio (Broagp1o) eivar éva xphotuo kalotuo
Nou YNopei va xpnatgonolnBel yia thv napaywyn evépyeias ato
otabpo tou Bioloyikou kabBapiopou.

To 1¢npa pnopef va xpnotgonoinBef, pyetd and KatdMnAn ene-
Eepyaoia, ws Mnaopa evd o1 ouaies nou dev anoouvtiBevial
anotiBevial o KAtaMnAa O10HOPPWHEVOUS XMDPOUS.

H emioyn twv opyaviopdv nou Ba xpnaigonoinBouv yivetal
ouvhBws ano to XA NEPIOXMY NOU €xouv JOAUVOET y1a apke-
16 Xpoviké S1dotna and Us CUYKEKPIUEVES ouaies nou BENouU-
e va draonacBouv. Ztn ouvéxela dnpioupyouvial Tpomnonoin-
HEVOT TUMOT TV OPYAVIOUMY OTO EPYACTAPIO HE 1016TNTES NoU
BonBouv otn &idonaon, énws taxUtepn avdmtuén h taxutepn
anotkodopnon. H dnuioupyia tous yivetar ye ouvbuaopd te-
XVIK®OV KAAOIKAS TEVETIKNS Kal TEXVOAOYIas avaouvbuaopévou
DNA.

Eikéva 11.4 Owrtoypagia and ontkd pikpookonio tns Zoogloea ramigera pi-
KPOOPYAVIOUOU NOU CUUUETEXEN otnv enefepyacia twv AUpAT®y.
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Biotexvoloyikoi tpénol yia tn Sidonaon
TV NETPEAAIOKNAIwV

O1 wkeavoi katahapBavouv nep1oaotepo and 70% s emed-
velas tns ns. Ektds anod tv 01koAoyIKA Tous onpaacia, kpuBouv
évav aniBavo NAoUTO KPUPKEVNS yVMONS Kal NPoioviwv Xphol-
pwv yia tov dvBpwno. Tepdoua sivarl enfons kar n No1kiAia twv
ndons GUOEWS UIKPOoopyaviopwy nou (ouv ous BdAacaoes. Tnv
teAeutaia bekastia o1 Baldooion pikpoopyaviopoi anodeixtn-
Kav p1a onpavukn Kat ave€epelvntn nnyh yia t Biotexvoloyia.

MapdAnAa, 10 BaAdooio oikooUuotnua NéEQTEl KaBnpepIva
Bupa padikns kar kataotpodikns punavons. Kupia aitia ano-
teAef 10 nerpéhano, 1o onofo kataAnyel ous BEAaooEs PYéow
OUYKEKPIPEVWY dpaotnpiothtwy tou avBpanou. Etal, yeydho
pépos and ta Nnavukd twv Biopynxavidy, ta andéBAnta kat us
610ppoés Twv G1uNoTNPiwY, TS ANONAUCEIS Twv OEEAEVDV TwV
netperalopdpwy KataAnyouv otn BéAacoa. Enfons, diappoés
and netpehalonnyés, tnv aktonhofa kai ta deapevéniola Ka-
Bs ka1 ta vaudyia twv NETpeAalopopwy nhoiwv emBapuvouy
ToUs (wvtavoUs opyaviopous ot tepdoties Bardooies kat napd-
kues sktdoeis (Eikéva 11.6).

Ta anoteAéopata s Netpehaikns punavons gafvoviar ava-
yAu@a ota ntnvd pe ta KaAuppéva and niooa Grepd Kal ago-

pouv Kupiws:
° 1OV apaVIoPO TWV YOVWY TWV Papimv aus NEPIOXES PE pU-
navon,

e Tn peiwon tou euIoNAayktoU, eneidh 1o NNakd ews Ou-
OKOAeUETal va O10nePAaEl TO OTPMUA TwV NETPEATIOKNAI-
dwv,

* 1IN PELOQOPA TOEIKMY OUCIV otov GvBpwno anod ta aN-
€uOPEVa PAPIQ, T OMoia TPEPOVTAT KOVIA OUS NEPIOXES PE
punavon, KaBws Kal

® TS OIKOVOMIKES KATAOTPOMES otnv aNigfa.

Eivan xapaktnpioukd 6u n péxpr npdtvos xpnon TogIKwy M pn
anopPUNAvIK®V y1a tn S1dAucn twv NetpeAaloknAidwy emoei-
VWVE TNV €1KOVA TS Kataotpogns e€agavidovtas noAd Bardo-
ola €idn. Ta anoppunavukd otapatolv i eualkh Biodidona-
on Ttou netperaiou, €NEIOA 1O PETATPENOUV O YOAAKTWHA. TO
YOAOKTWHAOTONOINPEVO NETPEAAIO anoTEAE] Tpo®n y1a kAnolous
opyaviopoUs kai €tal yivetal Yépos s TpoPikns aAuaidas oto
Bahdooio oikooUotnya.

Tov Kataotpo@ikd «PaUAo KUKAO» TS NETPEATiKNS pUnav-
ons ka1 s anoppunavons unopsf va d1akoyel n idia n euon.
Mpaypaukd otn d1donacn twv NetpeAaloknAidwy o1 Bardooion
p1KpOOpyaviopof, pnopolv va kévouv 1o Baldua tous: Apou
e€atuiotoly ta Nnukd KAGOUATa ToU NETpeAaiou, 01 opyavi-
Kés XNUIKES TOU evoels Siaonmviar and Baktipia kar puKNTes
NouU avAKOUv O NeP1000TEPa and 70 yévn pe anoteAeopa va
petaBoAidovtar o Sio&eidio tou avBpaka. H Siadikaoia auth
eival 1&1aftepa apyn, evd o1 nnyés punavons dUOTUXMS au-



€avovtal. H taxdtnta anoikodopunons twv NeTpeAaIokNAbwv
ané tous pikpoopyaviopous e€aptdtal and pia og1pd GAMwv
napayéviwy. Meta€u autdv neptauBdvovial n Beppokpacia
ToU nePIBAMovTos (to kKalokaipl avantooovial ta Baktpia
EUKONOTEPA AOYW UWNAGTEPNS BepoKpaaias), n clotacn tou
netpeAaiou nou NOIKiANEl av@oya pe T Katepyaoia Kal v
NPOEAEUCH TOU, N OUYKEVTPWON Tou 0Euyovou oto Bahacoivd
VEPO Ka1 N endipkela BPENTUKMY CUCTATKMY Y1d TV avantuén
twv Baktnpiwv.

H Biotexvoloyia emoimkel va emtaxuvel kail va Behuotonol-
noel i Siadikaoia d1donacns twyv NePeAaIokNAIdwY pe 6Uo
pOnovus:

a. AleukoAUvovTas Ta Baktnp1a OTo anoppunavtiko Tous €pYo.
Auté yivetar duvatod edv npooteBouv ta anapaitnta Bpentikd
ouotatikd 6nws alwto, pWoPopos kal aidénpos pe ta onofa
eMmTuyxdvetal KoAUTepN Kkal taxutepn avanweén twv Baknpi-
wv, Gnhadn KGT avtiotolxo e tnv NpooBinkn AINdouatos otous
aypous. H uéBobos auth epappdotnke yia Np@IN Gopd PETd Tn
peyaAn d1appon netperaiou otnv Ahdoka to 1989 nou onpi-
oupynBnke and tn Bubion tou deCapevoniolou Exxon Valdez.
Ye pa napaAia pnkous 160 xiMopétpwy n d1donacn augnbnke
¢ws 4 Qopés Pe v NpoaBnkn BPeNTKMY OUCTATKWY, OE pid
nepiodo 30 npepv.

B. MpoonaBdvtas va evtonios! Kal va anopovamoel Véa ote-
Aéxn Baktnpiwv pe peydn avanapaywyikh 1Kkavetnta, nou va
6100mouv 10 netpéhato, ofe1dmvovtas Ts evioels tou o€ O1-
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Eikéva 11.5 Aidonaon netpelaloknhi-
6wv pe tn BonBeia Baktnpiwv. Le névie
eB6opades éxer SraonaacBei to 70% pias
knAibas, 61ad1kacia nou otn guon Ba
61apkouoe 55 xpovial

0&eidio tou dvBpaka kar vepd. Térora Baktnpia pnopolyv va
anopovwBoulv and us 161es Ts NepIoxés s punavons, eneidn
€m{oUV XpNOILONOIMVIAS WS TPOPN Ka1 Tous udpoyovavOpakes
ano tous onoious anoteAeital to netpéato. Ta Bakthpia autd
OUMEYovTal, avantiooovial Ot0 €PYAcTNPIO MPOKEIYEVOU Va
augnBei o ap1Buds tous kar aneheuBepvovtal oto nepIBANOoV
HE NPOoBNKN KATAMNAWY BPENTIKMY CUOTATIKAWV.

I10 €pyaotnpio yivetar npoondBeia va pehetnBouv kar va
tpononoinBouv yeveukd pikpoopyaviopol daote va yivouv ako-
N MO AMOTEAEOUATIKOT OTO AMOPPUMNAVTIKG TOUS épyo, AnAadh
va pnopouv va napdyouv véa évluua pe ta onofa pnopel va
&1aonouv to netpédato. To npwro €idos Baktnpiou nou kato-
XUPWBNKe vopika pe dinAwpa eupeottexvias, 1o 1980, Atav éva
Bakthpio nou éxel tnv 1kavétnta va d1aond 1o netpéaio. Ta
YEVETIKA Tpononoinuéva Bakthpia npénel va ival yevetkd ota-
Bepd (va éxouv xapnAn ouxvotnta PETAMAEEEwWY), va pnv givan
naBoydva yia tov avBpwno ka1l GANOUS opyaviopoUs Kal va Jnv
napdyouv 1o€ikés ouaies and tn H1donacn tou netperaiou. H
onpacia s xpnons twv Baknpiwy yia th d1donaon netpe-
AatoknAidwv @aivetarl and to yeyovos 6t opiopéva Bakthpia
eivan og B¢on va Sraondcouwv 10 70% pias netpehalokniibas
péoa oe Srdotnpa névie eBoopddwy, KEu yia to onoio n euon
and povn s Ba xpeialdtav nevavia névie xpdvia! (Eikdva
11.5).
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Eikéva 11.6 O1 evubpibes tns pwrtoypagias aviikouv ata BUpata tns S1appons 50 ekatoppupinv Nitpwv netpehaiou
tou Exxon Valdez. Mapd ts npoond0eies twv emotnpovikdv opddwv, edxiotes akonkav.

MepiAnyn

H Baoikn 6Uvapn tns Biotexvoloyias Bpioketal ota 6oa undoxetal va Kdvel yia tnv avaBabuion tou nepiBailovros. Mapoha
autd n avantugn Biotexvoloyikwv peB6SwV yia tnv npootacia tou nepiBAANovios éxel NPoodeUoel 161aitepa.

‘Eto1, undpxouv onpepa otn 61G8gon pas pikpoopyaviopoi 161aitepa anotedespatikoi atn Biopetatponn avakKUKAWHEVWY Ye-
WPYIK®V, KINVOTPOPIK®Y, BIOUNXAVIK®V KAl acTIK®V AUpdtwv Kal anoppiypdtwy. Enions n Biotexvoloyia éxel avantuel
uebddous dpaouikns Hieuk6Auvans twv BaAdGoIwV HIKPOOPYAVIOHMV OTO £€pyo tns Sidonacns twv angiAntikwv Oaldociwv
netpehaioknAidwv.

Epyacies - Apactnpidtntes

Mpoonadnote va kataptioste évav, katd to duvatdv, NAnpn KatdAoyo exeivev twv MavemotnpPiakdV tunpdtwy, TEXVOAOYIK®OV
Exnaibeutikav I6pupdtwy, Blopnxavik®v povadwv ka1 Gappakeutikdv Etaipeiwv, 6nou Sieayeta Biotexvoloyikn épeuva
ot XWPAd pas.

MoAMoi emotnpovikoi ka1 texvoloyikoi x@po1 tétolou gibous &1abétouv oehibes oto Internet. Oco1 and ods eivar eEoiker-
wpévol pe us Aeyopeves Mnxavés Avalatnons otov kuBepvoxmpo, Ba pnopécouv va culAé§ouv otoixeia nAnktpoAoywvas
AMppata 6nws: Biotechnology AND Greece ktA. EminAéov, ous 10tooe)ibes tou Ynoupyeiou Maideias, ewpyias, tns Mevikns
Ipappateias Epguvas ko Texvohoyias Ba Bpeite nepioodtepes nAnpo@opies.

Zas NPotEiVOUKE 0TNV Napousiacn tns €PEUVAS NMOU KAVATE va onpeIwoste Tn Béon twv Biotexvoloylk®v dpactnpiothtwy Tis
onoies Bpnkate endvw oto yewypa@iké xdptn tns EANGSas. Ztov i610 xaptn evioniote tis aypotikés ka1 tis Biopnxavikés nepi-
oxés ka1 Byahte ta cupnepdopatd oas. Mn &iotdoete va {nthoete eninAéov NANPOPOPiES ENKOIVWV®MVTAS PE Td i61a Ta KEVIpa
Biotexvoloyikns épeuvas.
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Epwtnosis

1. Na avagépete tis KUPIES OUVENEIES TNS NETPEAAiKNAS pU-
navons.

2. Me noious tpdnous emixeipei n Biotexvoloyia va Sieu-
KoAUvel ta BaktApia oto anoppunaviiké tous €pyo atnv
nepiNTWon twv NETPEAaIokNAidwy;

3. Me noious tpdrnous vouilete ot n Bepuokpaoia ennpe-
dler tnv anoteAeouatikotnta s Piodidonaons twv ne-
tperaioknAibwy; Eméte tn owot andvinon anoé ts
npotdoeis a, B, y:

a. Ze upnAés Beppiokpaaies, 6nws autés twv Kalokaipi-
vV punvav, ta Baktipia avantiooovial EUKOAOTEQQ.

B. To kalokaipi ta Baktnpia bev emdouv Adyw uwniwv
Oeppokpaaciawv.

y. Ta BaktApia avantuoooviai e otabepo pubud ave-
&dptnta and tn Beppokpaacia tou nepiBdALlovos.

4. Ta noio Adyo yivetar npooBnkn a1dApou, pwoPopou Kai

adwtou otis NETPEAAIOKNAIOES MPOKEILUEVOU va EMITEU-
x0¢i Brobidonaon;
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BionBikn:

[MAgovekTNpATa KA1 PEIOVEKTNHATA
-nO1Ka ka1 Kovwvika S1AAppata
tns Meveukns Mnxavikns

KEPAAaio

Ta yeveukd tpononoinpéva Novtikia tns pwtoypagias, ota onoia «anouacidle» to
yovibio tns Aentivns, xpnoiponoloUvtal o€ neipdpata perétns anwAeias Bapous
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12. Bion6ikn: MAegovektnpata
KA1 HEIOVEKTAPATA-NO1KA Ka1 Kovwvikd S IAnppata

tns leveuikns Mnxavikns

H avanwén tns Meveukhs Mnxavikhs cuvodeltnke and pia
o€1pG npoBANUaTIopY, 01 OMoiol dpopoUcay TS CUVEMEIES
nou ouvodeUouv Ty avantuén tou véou autou kKAadou s Bio-
Aoyias. Zus apxés tns dekaetias tou 70 ta apxikd Sidpuata gi-
xav ecuaotei oto av Ba énpene va khwvonoinBouv oykoyovidia
and tous 10Us otnv E. coli. Ynhp&e n unowia 6u otnv nepintw-
on nou ta yeveukd tpononoinpéva Bakthpia &iépeuyav and
10 €pyaotnpio, Ba pnopodcoav va PEtapEéPOUV T oykoyovidia
ota Bakthpia E. coli, nou {ouv oto avBpmmvo éviepo. Ynhpte
enions éviovos npoBAnpatiopds oxeukd e 1o av To avBpmi-
vo DNA ka1 1o DNA wwv éMwv Bnhactukmv nepieixe mBavd
oykoyovidia, ta onoia Ba pnopouUcav va petagepBouv and
opyaviopd og 0pyaviopo Katd ta nepduata Feveukns Mnxavi-
khs. To ®eBpoudpio tou 1975 pia opdda and ekatd popiakous
BioAdyous og p1a ouvdvtnon oty Kahipopvia anogdoioav 6t
Ba ¢énpene va t€Bolv opIoPEVOT NEPIOPIOHOT OXEUKA PE TV
¢peuva otov topéa s Meveukns Mnxavikns, daomnou va kabo-
piotel e akpiBeia o BaBuds emkivouvédtntas twv NEIpApdtwy
autdv. Auto ntav éva GPEVO OTo CUYKEKPIUEVO nedio épeuvas
nou t€Bnke and tous 1610Us TOUS EPEUVNTES Kal Ox1 and KANo1o
b101kNTIKG Popéa. ETal n €pguva aTous oykoyovous 10Us otapd-
tnoe. To 1976 ouykpotnBnke anod thv apepikavikn kuBépvnon
YupBouleuukh Emtponn, otnv onofa ouppeteixav kar avBpw-
no1 nou eixav ndpel Pépos atn ouvdvinon s Kahipodpvias.
Mapduoies emtponés ouykpothBnkav otnv Eupwnn. O péAos
NS EMTPONNAS AUTAS Atav n Béomon kavovwy yia t Sie€aywyn
nelpapdtwv Meveukns Mnxavikns. AUo xpovia petd tn diako-
nh s €pEUVAS OTOUS OyKOYyOvoUs 10Us, Katd tn H1pKeIa Twv
onofwv kaBopiotnkav pe auotnpdtnta o1 cuvenkes acarous
S1e€aywyns twv nelpapdtwy, apxioe Eavd n épeuva otous 10Us
OMG ka1 o€ GAous opyaviopous. Ta auotnpd PETpa aopaieias
v nepapdtwv epappolovianl éws onpepa. Mpéner dPws va
avagepBei 6T uNApxouv H1APOPETIKES ANOYEls, Kupiws ava-
peoa ous xwpes s Eupwnaikns Evwons kar us H.M.A., yia 1o
noéoo auctnpoi npénel va eival o1 kavoves yia tnv avanwén
s Teveukns Mnxavikns. Ze yevikés ypapués, n vopoBeaia nou
apopd ta NEIPAPATA Ka1 TS EQAapUOYESs tns Feveukns Mnxavikns
efvar ngproodtepo auotnpn otnv Eupwnn and 6,u ous H.M.A.

Yus apxés s dekaetias tou ‘80 unnpée p1a ekpnNKTKA avd-
NTuEN EQAPUOYDY TwV TEXVIKWY s levetukns Mnxavikns. Aid-
@opes ewaipies dpxioav va enevbuouv dioekatoppupia dordpia

Ox1 Hévo otn Teveuikh Mnxavikh aMé kar o GAES EQAPHOVES,
o1 onofes Baailovial otn Mopiakh Biohoyia. Etor yewnBnke n
BiotexvoAoyia nou ékave duvath Ty ematnpovikh Kal Biopnxa-
vk aglonofnon twv Suvatothtwv Twv {WVIavamy opyavioHV.
H Biotexvoloyia eivar pia paydaia eEeNloodpevn emotaun.
KaBnuepiva avantiooovial vEEs EQAPUOYES MOU APOpoUV n
b1éyvwon aoBeveidy, Ty napaywyh eappdkwy kai eBoAiwv,
n yovibiakh Bepaneia, kabBws ka1 t yewpyia, v KINvotpopia
ka1 to nep1BaMov. Eival dpws npogavés éu n avantwén s Bi-
otexvohoyias pépvel oty em@avela pia og1pd and epwtnpata,
nou agopouv thv acPAAela kal Ty uyeia Tou avBpdnou, v
npoaotacia tou NepIBAMOVIOS, TV NPOCTAGia TwV KATAVOAW-
TV KAl TV aypotay, thv no16tnta {whs twv {Owv kabms kai
yia og1pd and nBika kar avBpwmnioukd npoBAnpata.

Ennpealouv o1 yeveuikd tpononoinpévol
opyavicpoi tnv uyegia tou avlpwnou;

‘Eva ano ta Baoikd Bépata nou agopolv v aoPAieId Twv
npoidviwy oxetiCetan pe ta NAaouidia nou xpnotyonolouvan
WS POPETS y1a TN YeVEUKN TPOMONOiNoN TwV PUUKMY N {WIKWV
opyaviopv. Ta nhaopidia autd nepiéxouy ktds ano to yovidio
nou BonBd otn Bedtiwon twv 1610TATWY TwY OPYAVIOU®Y, KAl
yovibia avBekukétntas os opiopéva avuBioukd, Kupiws otnv
kavapukivn. Ta yovidia e1oépxovtal padi pe ta naopidia atous
OpYyaviopoUs Kai Tous tpononotouv. To nNpwrto Npoioy Nou Ku-
KAo@Opnoe atnv ayopd htav pia noikiAia topdtas. O1 Topdtes
AoINGV auTés, dNws OAa Ta YeveUKd Tpononoinyeva tpéeiua,
nepiéxouv yovidia avBekukowntas os avuBioukd. To epwinua
nou npokuntel gival pAnws to yovid1o pnopei va nepdoer and
v topdta ota Bakthpia E. coli, nou Bpiokovtar oto éviepo,
Kal va ta Kavel avBekukd otnv Kavapukivn Kol ota ouyyevh
avuBioukd. EmnAéov, eneidn ta Bakthpia anoBdMoviar and
10 éviepo oto nepiBéMov, ta yovidia avBekukdtntas Ba pno-
pouacav va diaonapolv os GAa mBavov BraBepd Bakthpia tou
nep1BaANovtos. Ta teAeutaia, av npooBAMouY tov avBpwno, b
Ba pnopouv va katanoAepnBoulv enedn Ba eivar avBekukd ota
avuBroukd. v npaypaukdinta BEBaia, eivar noAU peyalUte-
pes o1 mBavétntes 1o yovidio avBekukotntas ota avubioukd,
6nws ka1 6Ao 1o DNA s topdtas, va d1aonaotei oto nenu-
K pas ovotnua h va pn petapepBei o GAMoUs opyaviopous.
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Eikéva 12.1 Me tn xpnon au§ntikiis oppévns o1 ayehddes napdyouv kabnpepiva nepioodtepo and 35 L ydAaktos.
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EmnAéov, 1o yovidio avBekukotntas otnv Kavapukivn undpxel
nén o apketoUs opyaviopous otn euon. O1 peuvnTES KAVOUV
HEYAAes NpoondBeIes, yia va anopakpUvouy ta yovidia ts av-
BekukdTNtas PETE TN yEVEUIKA TPOMONOINON TWV OPYaVIOUMV.
To 1996, n Eupwnaikh Evwon engtpeye tnv e10aywyn YeVEUKA
tponononuévou KaAapnokiou and us H.M.A.

O1 etaipies nou napayouv yeveukd tpononoINpEVa npoiovta
enevOUouy TepAoTid Noad Xpnudtwy oty €pEUVA Kal avantu-
€n, y1a va napaydyouv acpaih npoiévta. NMa napddeyua, pia
etaipia nou napackeudlel © @appako AAT (a -avuBpuyi-
vn), y1d 10 €UeUONa, kKavel eioaywyn npoBdtwy anod t Néa
Znhavdia, npokeiyévou va e€aopariosr 6t dev ndoxouv anod
onoyyadn eykepariuda, aoBévela Nou KATAOTPEPE! Ta VEUPI-
K@ kUnapa otov eykéaro twv (hwv. O1 rayovidiakés afyes,
nou xpnalgonotouvtal and pia GAAn etaipia yia v napaywyn
HOVOKAWVIKGV avuiowddtwy, S1atpépovial Ye 1oodn nou Osv
nepiéxel (wika n euukd napdorta. Mvetar 6nhadn npoondbeia
va ehaxiotonoinBef n mbavédtnta petapopds aobeveidv otov
avBpwno and ta yeveukd tpononoinpéva npoiovia, Ba pno-
poUcE va unoBéoel kaveis éu yia ta npoidvia autd AauBavo-
VIO QUOTNPOTEPA PETPa doPaleias anod é,1 yia noMd napado-
O10KA Npoiovta.

Emnpdobeta, ta yeveukd tpononoinuéva npoiovia evéxouv
KivdUvous eneidh ta yovidia nou e1odyovtal o autd Pnopsi
va npokaréoouv aMepyikés avudpdoers. Epeuva tou Maveni-
otnpiou s Nepnpdoka (H.M.A) édeige du onodpor odyias nou
nepiéxouv yovidia and Bpadihidvika kapudia dnpioupynoav
o€utata npoBAApata uyeias o€ dtopa aMepyikd ota BpadiMa-
vika kapubia.

Anpinoupyeitar Aoindv n avaykn ts cAPAVONS TWV NPOT6-

kepdAaio 12

VIWV MOU Napdyovial Pe s Texvikes Tevetkhs Mnxavikns. Ba
npénel Gnhadn va avaypd@etal otn CUCKEUAGTa Tous O €ivan
YEVETIKG TpOMnonoinpéva, Kabms kal n ouotaon kal n Bpenukn
a&fa tous. Ztnv Eupdnn and to 1997 éxer 600ei obnyia ota
KPATN-PEAN va UNApXel ohpavon ota YeVETIKA Tpomnonoinpéva
npoidvta. Auto b ocupBaivel oe dMes xpes 6nws o1 H.M.A.
ka1 n Ianwvia.

MNa tnv aneheuBépwon yeveuka
TPONONOINUEVWV OPYAVIOU®V NPENE Va
AapBdvetar unéyn ka1 n 100pponia oto
nepiBdaAiov

Téoo ta kpdwn s Bopeias Apegpikns ¢oo kar tns Eupwnai-
Khs Evwons éxouv Beonioel kavédves pe okond tov EAeyxo tns
anereuBépwons twv Meveuikd Tpononoinpévav Opyaviopwv
(T'TO, GEO: genetic engineered organisms) ato nepiBaANOv.
Mia nepintwon katd v onoia unnpe peydAn dixoyvwpia
apopd 1a yeveukd tpononoinuéva Bakthpia nou npootatey-
OUV T QUTG ano tov nayetd. To Bakthpio npiv and v tpono-
noinon NPooBAMel MOME QUTA kal ta KAvel euaiobnta otov
nayetd, eneidn napdyel p1a NPWTEVN NouU MPOKOAET T0 oxn-
pauopd KpuotdMwv o XapunAés Bepuokpacies. O1 epeuvnTés
katopBwoav va agaipécouv and 1o Baktnpio to yovidio nou
napayel t ouykekpipévn npwteivn. Otav kdnoia gutd, 6nws o1
(PPAOUAES, Yekaotouv e ta pornonoinpéva Baktipia yivovial
avBekukd otov nayetd. 'Yotepa and éviovn O1apdxn yia tous
KivbUvous ano v aneeubépwaon MO oto nepiIBAAovV 66Bnke
abeia y1a T xpnaoiponoinoh tous.

Eikéva 12.2 Ito dueco péNlov ivar mOavov n tpo®n pas va NPoEPXETal and yEVEUIKA TPOMONOINHEVOUS OPYavIGHOUS.
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Eikéva 12.3 Outd odyias ta onoia yekdotnkav pe i{avioktovo. Apiotepd éva
yeveukd tpononoinpévo gutd avBektkd oto Gilavioktovo kar 6e€ia gpaivo-
vta1l uailoloyikd Qutd.

H npdwn eviohn aneheuBépwons xwpis nepiopiopous evos
1O 666nke 10 1994 otnv AyyAia ka1 apopouace évav tino Aai-
okpdBns (Brassica napus), o onoios nepiéxel yovidia avBeku-
K@ oto glavioktévo Basta. Me autd tov tpono Ba pnopouv va
KatanohepnBouv atov aypo ta Glévia xwpis va dnpioupyeital
npdBAnpa oty kaMiépyeia tns ehatlokpdpBns. H ehatokpduBn
Ba pnopouoe va yiver «emkivouvny», eneidn Ba pnopouoce va
b1aotaupwBei pe ouyyevh €idn 6nws 1o Brassica campestris,
eCanAdvovias €to1 v avBekukotnta ota Glavioktdva otd
aypra utd. Eva éAo Béua nou npokuntel ivan éu n avantuén
eutdv avBekukdv ota (lavioktdva pnopef va evBapplver
xphon peyaAUtepwy Nocothtwy (JavIoKTOVWY HE CUVENEID ThY
emBapuvon tou nep1BaMovtos. OIKONOYIKES OPYAVWOEIS Eva-
VIOVOVIal oty aneheuBépwon s YEVETIKA TPOMOMOINUEVNS
eatokpapBns.

ANO1 yeveukd tpononoinpévol opyaviopoi, avBekukoi og
acBéveles, oe Enpaofa h oe dMes duopeveis nep1BaroVTIKES
ouvBnkes Ba pnopoUoav va PETAPEPOUY TNV avBEKTKOTNTA
ToUs ota ayp1oxopta ((¢évia), ta onoia, Je Ty anouaia nepio-
pioukoU napdyovta, Ba «kataAdBouv» tous aypous Taxutata.
Exouv yivel xINGdes aneheuBepmoels HiayovidIakwy pUIDV o€
NOMEs xwpes. Xtnv Kiva, yia napddeiyua, KaMiepyeitan yeveu-
K@ tpononoinuévos kanvéds, avBekukds otov 16 s Jwodikns
tou kanvou. Kauid and us aneheubepmoels autés bev €xel Mpo-
KOAEOE YEXPT ONPEPT APVNTIKES EMMTWOEIS OTO NEPIBAMOV.

O1 yeveuKd TPONOMNOINUEVOT COAOHOT, MOU PTAVOUV VA €XOUV
Bapos tp1avia Popés LEYaANUTEPO and autd TOU GUOIOAOYIKOU,
unopsi va anoteholv pia coBapn angidn. Ta wdpia eKTpéPo-
vial og 1xBuotpo@eia kar ouvnBws Gev pnopouv va «oparie-
tedoouv» Oto PUOIKS nepiBEMov. Ev toUtors ta veapd pikpd
wapia pnopsi va petagepBouyv and ta nouhid oe yertovikd uda-
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TKA o1koouothyata. Akdun kar peyaAltepa wapia sivar yvw-
016 6u €xouv S1a@Uyel. Av 01 YEVETIKA TPOMONOINKEVOT GONOUOT
S1apuyouv otn BAracoa undpxouv GéBor 6t Ba ennpedoouy
v 100pponia twv hdn eupiokopevwy o€ Kivbuvo eCapavions
aypiwv cohopv. Enions, Ba pnopoucav va ennpedoouv v
POoQIKA aAuoida pe anpoBAentous tpdmnous. Exel avapepBei
6u nep1006TEPO and 90% Ttwv Aypiwv colopmv nou ouv ota
pelpata s Zkwtas Npogpxovtal and Tous GOAOHOUS nou
éxouv O100Uyel and ta 1xBuotpogeia s NopBnyias. Exouv
avagepBei noMd napadeiypata and 1o napeAdév katd ta
onofa veogioayopeva {ma o€ éva o1kooUuotnua npokaiouoav
HEYAAES O1KOAOYIKES KATAOTPOPES, ONws yia napddelyua ta
KouvéNa nou petapepBnkav anod tnv AyyAia otnv Auctpalia.

‘Ews ka1 onpepa éxouv dnuioupynBei Lia ogipd anod 70, ol
NEP100GTEPOT anod Tous onoious GUAGCoOVIal akdun ota Epya-
othp1a aMG apketof éxouv aneheuBepwBei. ¥’ autous nepiap-
Bavovtan yeveukd tpononoinyéva GuTd 01KOVOUIKNS onyaacias,
onws eivar to BauBdki, n natdta, n odyia, n exalokpAUBN, T
(axapoteutho Ka 1o pUq.

LN Xpa pas éxouv unoBAnBel NoMés aithaeis adeias neipa-
paukns kaMigpyeias FTO. Mpos 1o napov exel emtpanei n ne-
PAUATIKN KaMIEPYEID OE TpEls noikiAies BauBakiou, oto Kaha-
pnokt kar otnv topdra. Znv Eupwnaikh Evawon éxouv emtpanel
neEIPApaTKEs KaAigpyetes TO and to 1995 yia tnv topdta Kat
and 1o 1996 yia th odyia Kal y1a 10 KOAaUnoKI.

Ta {wa €ivar éva an\d Emotnpoviko
EPYAAEiO OTa XEP1A TWV EPEUVNTOV;

O dvBpwnos Motevs! 6U NPENE! va EKPETAMEUETAT TOUS UNO-
Ao1nous opyaviopous npos OPehds Tou. Ev toutos ta tekeutaia
xpdvia UNdpxel p1a tdon va Eenepaotel auth n avBpwnoke-
VIPIKA dnoyn tns oxéons tou avBpwnou pe ta {wa. H napa-
yoyh d1ayovidiakwv {Owv, nou napdyouv PeydAes noodtntes
auénukns oppdvns, €xel SUCAPECTES EMMNTIMOEIS OtnV Uyeia
Twv xofpwv ka1 twv npoBdtwy. H napaywyh tns cwpatotponi-
vns and ayehddes npokahei Sidpopes aobéveles ota {wa. Asv
éxoupe AaBe1 undyn pas éu ta {oa dev ivar Bioloyikd «oxe-
Slaopévar, yia va ugiotavial Ty Katanévnon s napaywyns
TEPACTIWY MOCOTATWY YAAOKTOS, KPEATOS KAl GAAWY NMPOTOVIWY.

‘Eva evbiagpépov napddeypa eivar o Xéppav, évas diayovidia-

K6s TaUpos nou yevwnBnke otnv OMavdia 1o 1990. O Xépuav
nepiéxel éva yovidio, 1o onoio étav nepdoer otous BnAukous
anoyovous Tou, Napdyel oto yaAa tous v npwteivn tou av-
Bpmdmvou yaiaktos, tn Aaktopepivn. O1kohoyikés ouddes nou
pdxoval Unép tns Npoactacias tou nepiBaovtos ansidnoav va
pnoukotdpouv Ts etaipies nou unoothpidav tn perétn auth. O
PONOs avantuéns twv {Hwv nou xpeiddovtal yia tn diatpoph



Eikéva 12.4 O1 Topdtes ato ndvew TPApa Tns Gpwtoypagias avikouv atnv ibia
noikiNia e autés KAtw Kal €xouv gulleyei tautoxpova. O1 yeveukd tpono-
noinpéves €xouv KaAUTePN eupavion eneidn éxouv yovidio nou tous ivel tn
Suvatdtnta va Siatnpouvtal yia pEyaAUTEPO XPOVIKG Sidatnpa.

kepdAaio 12

Has Ka1 y1a v Napaywyn GappakeuTKmV NPoidviwy NpEnel va
AapBaver unoyn v noidtnta wns twv {HwV.

levika@, ta 1atpiké nelpduata npokaiolv peyéAo névo ota
(wa. Xapaktnpiouko givar 1o napddeypa evéds drayovidiakou
novukoU (Harvard mouse) otov onoio npootéBnke éva yovidio
nou npokaAei kapkivo. O novukés autds avantioosl KapKi-
VOUS MOAU MO OUXVA anod Tous Kavovikous NoviKous Kal Xpnaol-
HONOIEITal ws 0pyaviopOS-HOVIEAO y1a TN PEAETN TOU Kapkivou.

Mnopei n avakdAuygn gvos yovibiou va
anote\écel NVEVPATIKN 1610KTNaia;

To 1980 10 Avirtato Aikaocthpio twv H.IM.A. (ue whgous 5
unép évavu 4 katd) Napaxwpnoe O1KAIMPATA EUPEOTTEXVIAS y1a
éva Bakthpio nou éxel tnv 1kavotnta va §1a0mnd 1o aKatépyaoto
netpéhato. H armodoyia Atav 6t yia oudnnote undpxel Katw
and tov ANI0 Kal kataokeuddetanr and avBpmniva xépia pno-
pei va napaxwpnBei Sinwpa supeattexvias. To 1985 idetan
bin\wpa eupeaitexvias yia yeveukd TpononoinNpévo Gutd Kai
pia xpovia apyodtepa yia Evav NovuKO YEVEUKA TPONOMNOINKE-
vo. O novukds autds nepieixe oto yovidiwud tou avBpwmva
oykoyovidia ka1 oykoyovidia and AMous opyaviopous Kal
XPNOIUONOINONKE aTNV €pEUVa Y1a TOV KapKivo ws «{wvtavos
dokigaoukds cwAhvas». H dnpioupyia tou novukoU autou Ka-
ToxupwBnke vopikd to 1992 ka1 and to Eupwnaikd Mpageio
Matévtas (Europaisches Patentamt, EPA) ue Sindwpa eupeoite-
xvias. Autd BswpnBnke avhBiko yiati unoBiBader tov opyavi-
opé oto eninedo tou NPAyUatos.

TeNikd, €ivar hoyikd va divovian SIMADUATA EUPEDTTEXVIAS Y1
Tous {wvtavous opyaviopous n yia ta yovidid tous; Mnopei, e
AMa Aoyia va epeupebei éva yovibio énws o tpoxds h o -
Mopwvo; Mia katagaukn andvinon otnv napandvw epwtnon
€xe1, EKTOS anod nBIKES, Kal 01KOVopIKES napapérpous. Onoios,
yia napddeyua, katéxel ta Sikaidpata yia kdnoio yovidio
UNopsl TautdXpova va 10 EKUETAMEUDET O1KovOpIKE, napdyo-
VIOS TEOT Y10 TNV avixveuon tou h Qpapuaka yia v acbéveia
v onoia autd NPokaAel. AvaAoyioTEite YOVO TO OIKOVOUIKO
OPENOS ANG TNV AMOKAEIOUKN EYNOPIKA EKPETAMEUON yovidiou
uneuBuvou y1a v egpavion kanoias Jopens kapkivou. Avti-
Ot0IXa, PMOPET va yivel anokAEIouKN eUNopIkn eKPETGANEUON
evos TTO, dnws evos Baktnpiou nou pnopei va diaond tofikés
ouofes h pas ayehddas nou napdyel oto yéAa s pia xphoiun
npwtefvn énws n IvoouAivn.

Ektés and us O1KOVOUIKES MAPAMETPOUS UNAPXOUV Kal GANa
nepioodtepo Baoikd epwthpata. Eivar dnAadh ta yovidia
ani@s kar pévo Biodoyikd UNKS, nou to xe1p1{dpacte oav
onolodnnote Npdyda, N KA Nep1oodtepo; YNApxel ota yovidia
KATu ouaiwdws avBpmvo, GnAadA éva KOPUATAKT TOU MoIoT
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Eikéva 12.5 To novtiki tns pwtoypapias Xpno1ponoigital yia tnv napaywyn HOVOKAWVIK®V aVTICWHAT®Y.

ka1 u efpaotg;

MNap’ 6Aa autd ta SAnpuata to Tpageio Matévtas twv H.M.A.
e€akolouBei va kaAuntel vopikd etaipies kar va tous Oivel 1o
HOVONMAIO peyaAwY NEPIOXMV TNs BiotexvoAoyias kar peyaAwv
opadwv opyaviop@y. Ztnv Eupdnn ta npdyuata sivar teheiws
drapopeukd. Mia cupgwvia nou €yive petagy 17 kpatwv, 1o
1961, enétpene oe NOPAYwWYOUS va €XOUV OTNV KATOXN TOUS
op1odéves MOIKINES, nou eixav napaxBei pe diaotaupwoes,
Ka1 s onoies avanaphnyayav xwpis Ty ade1a Tou Katoxou s
nateveas. To 1973 n Eupwnaikn Kovotnta anayépeuoe us na-
Tévies (hwv ka1 eutav. To 1988 unoBAnBnke éva Keiyevo, mou
{ntouce and 1o Eupwnaikd KovoBouho ty evappdvion twv
Bepdtwy s VOPIKNS NPOOTacias EUPECTTEXVICOV OXEUKWV HE
Brohoyikés avakaAUyels o€ dAa ta Eupwnaikd Kpdm. Lipgwva
LE 1O Kefpevo autd anayopeUoviav o1 MATEVIES yid To avBpm-
MVO YEVETIKG UNKO Ka1 TS yoviOlakes Bepaneies, aMd etaipies
pnopouaav va éxouv ta dikaimpata os {a kai eutd. Enfons,
anaydpeus otous KaAIEpyNTEs va avanapdyouv eAelBepa ta
nateviapiopéva (a kar eutd. To 1995, n Eupwnaikh Kovd-
nta unéBale npos 1o Eupwnaikd KovoBoUhio véa npdtaon,
oUpQwva Pe TV onofa Sev EMTPENETAT N KATOXUPWON VEWY
YEVETUKA TPOMOMNOINPEVWV MOIKINIGV QUTDY N {hwv, KaBs Ka
Kavevos GUOIKOU 10toU h KuTtdpou h Kar yovidiou tou avlp-
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nou. H véa obnyia 44/98 éyve bexth ka1 éxel dnpooieutel oto
QUMO s eupwnaikhs epnuepidas 213/13-30/7/98. Ta kpd-
-PéAn eixav nep1Bmp1o éws v 30n Iouiiou 2000, yia va
evappovioouv T vopoBeaia tous Je Ty Kovoukn odnyia. Ev
W Petagy 1o Eupwnaikd Mpageio Matévias eykpivel Sindapata
eupeaitexvias yia avakaAdyels Feveukns Mnxavikns cupnepi-
AapBavopévwy kat yovidiwy tou avBpdmnou.

"Evas acBevns nou a§ile
EKatoppUpia SoAdpia

1o té)os tns Sekaetias tou 70 o 1atpds W. Golde, nou epya-
{6tav oto Mavenmotnpio tns Kahipopvia, anopévwoe kapki-
vikd kUttapa ané tn enhhava tou agdevh tou J. Moore. And
ta kUttapa autd kabiépwoe pia Kuttapikn ogipd, n onoia
punopouce va xpnoigonoinBei yia neipduata. To 1984 o W.
Golde ka1 to Mavemotnpio NApaAv NATEVIA Y1 TNV KUTTAPIKN
auth oeipd. Metd and pepika xpovia nouAnoav, PE avtitiyo
HEPIKA ekatoupUpia §oAdpia, tnv natévia o 161WTIKN €tal-
pia. O acBevns ]. Moore phvuce xwpis emtuxia to yiatpd
Ka1 to Mavemotnpio.



MoAd nbikd npoBAnpata Snpioupyolvial and OPICHEVES
€QapUOYES s Biotexvoloyias 161aitepa otov dvBpwno:

Fovidiakn Bepaneia

H yowvibiakn Bepansia xpnolponolel NEIPAPATKES TEXVIKES JE
okono  «d16pBwan» yevetkns BAABNs nou npokaeitar and
éva UetaMaypévo yovidio oe évav opyaviopd. Auth emtuyxd-
VETQ1 E E10aywyn TOU pUAIoAoyIKOoU yovibiou ota kUttapa ota
onofa npokaeitar n BA&GBN. H yovidiakn Bepansia ovoudadletan
«yovibiakh Bepansia cwpaukns ogipds», eneidn n gloaywyn
TOU QUOTOAOYIKOU yovidiou yivetal o€ owUaTKa KUTapa Tou
opyaviopou. H yovibiakn Bepansia pnopei va epappootel Kat
ota yevwnukd kuttapa tou acBevous (yovibiakn Bepaneia yev-
vnuKNS og1pds). Ztnv nepintwon auth n aMayn Ba petaBiBa-
otef otous anoyévous.

Ta nBikd npoBAhyata nou mpokUntouy and t yovidiakn
Bepaneia ouvdéovtar ag’ evos Pe 10 aeBaouod s avBpwmnivns
OVIOTNTAS KAl A’ €L€pOU P TNV Unapén KIvOUVOU eMNAOKMV.
Ma tous Adyous autous n yovidiakh Bepaneia npéner va ne-
piopiletan og aoBéveles yia us onoies Oev undpxel dAn ano-
teheopaukh Bepaneutikh aywyn. TAPEQA EMTPENETAT YOVO N
yovibiaknh Bepaneia owpaukhs ogipds, evad n yovidiakh Bepa-
nefa yewnukns og1pds o€ avBpmnous Oev eivar akdua nbikd
anodekth.

Mpoéypappa tou avlpwnivou yovidiwparos:
Me tnv anokpuntoypd¢non tou yovidiopa-
t0s 0 dvBpwnos yiveta1 Sapavns

Ews ka1 onpepa éxouv tautonoinBei nepinou 500 yovibia,
nou oxetiovtal pe yeveukés aoBéveies. Ma moMd and autd
€xouv hdn Napaockeuaotef teat, ta onofa xpnalponololvial yia
NV avixveuon tous. Xe pIkpo xpovikd didotnua, He Ty aiua-
1N Npdodo s eMOTAPNS Kal Tns texvohoyias, Ba eipaocte oe
Béon va 61aMmoTooUpE, OXETKA anAd Kal oUvtopd, Ndod Kal
noia and ta 40.000 nepinou yovidid pas eivar puotoloyikd n
ox1. ©a npénel va undpxouv dpaye kavoves, nou Ba kabopi-
Couv v npaypatonoinon 01wy eEETEoEwWY,;

Yhpepa yivovtar npoondBeies, yia va Bsomotolv kdnoiol.
Apxikh npoUndBeon y1a v Npayyatonoinon yeveukwy ee-
tdoewy €ival to va npaygatonololvtal os eBehovukn Baon.
O eCetalbpevos npénel va yvwpilel ta MAEOVEKTAPATA KAl TOUS

kepdAaio 12

KIvOUvOoUS 1as YeveTkAs eE€taons 6nws Kai To €/60s twv nAn-
POPOPIY Nou npokuntouv and auth. Me autod tov péno Ba
efvar og Béon va ndper andeaon oxeukd Pe 10 €dv BéAe1 va
unoBAnBei oe pia e&étaon n eav emBupei va t ouvexioel. Ma
napddelyua, npéner pia éykuos va yvwpilel 6t n npayuatonoi-
non NPOYEWNTKOU €AEYXOU HE aPVIONaPAKEVINON €xel nepi-
nou 0.1% mBavotnta va odnynoel oe anoBoAn tou Kuo®opou-
pevou euBpuou. To otoixeio autd npénel va AapBdvetar unoyn
npiv auth anogaoioel va unoBAnBef o' auth ty e&étaon.

Mia beutepn npolnoBeon eivar 6u o1 NANPoPopies nou ou-
yKevIpdvovtal and tétolou €idous eCetdosls npénel va givan
EUMOTeUTIKES. L' autés Sev npénel va éxouv npdoBaon, ektos
nePINTOoEWV ous onofes cuykatatiBetan o e€etalbpevos, Ato-
PO TNS OIKOYEVEIGS TOU, €PEUVNTES, €pYODOTES, AOPANOTIKOT
opyaviopoi. Eivar npopavés éu n dnpocionofnon s nAnpo-
@opias yia tnv avixveuon tou yovidiou BRCA1, nou oxetiCetan
pE TNV avénwuén pikpoU nooootol Twv KapKivwy Tou pactou
ous yuvaikes, Ba €xel ONPAVTIKES EMMNTMOEIS OTNY NPOCWMIKA,
KOWwVIKN ka1 enayyeAuatikn (wnh pias yuvaikas. O1 nAnpopo-
pies autés unopoulv va xpnaigonoinBouv, yia napddelyya ano
T0US £pyodoTtes, yia va anogacioouv h 6x1 v NpdoAnyn h Ny
npoaywyn atdpou Nou nNAoxel. Avtiotoixa, Ynopouv va Xpnol-
pornoinBolv and aopaNCOUKES ETAIPETES, Y10 VA ANOpAcioouv
av Ba npoo®épouv aopaMotikh KGAUYN. TEAOS, 01 MANPOQOPi-
€5 QUTES Pnopouv va kaBopicouv tn cupnEPIPopd Twv atdpwy
TOU KOIVWVIKOU 1 aKOUN KAl ToU ouyyevikoU nepiBdAlovios. H
Kotlvoroinon AoInév s «yovio1akNs TautodtNTAs» Twv ATOHWY
unopsi va odnynoel oe paivopeva KOwVIKOU dnokAEIoHOU,
draxwpidovtas tous unoyneious acBeveis and ta pUCIONOYIKA
aropa. ©a npénel va yvwpiloups 6T o1 EWOIES PUOIONOYIKOS
Ka1 uy1ns €xouv xaoel pgPos and T onpaoia tous, agou uno-
AoyiCetar éu o kaBévas pas GEPEl TOUAGXIOTOV TECOEPA EWS
OKT(M petaMaypéva yovidia ta onofa evdéxetan va napéuBouv
otn {wh Yas A og auth Twv anoyovwy pas.

NMpoyevvnukn Sidyvwon

Thyepa givar duvath n akpiBns npoysvwnukh 61Gyvwon ye-
VEUKWV 000evEIDV OTO €UBPUO pE p1a ag1pd NOAU €GENYLEVWV
TexvIk@v. YoBapd nBikd epwtnuata npokuntouv and tov Kiv-
duvo s KAKNs XpNONSs s MPoyevwnTKNs O1ayvwaons, apou
auth pnopei va xpnotgonoinBei ka1 yia Bépata, nou dev oxe-
tiCovtan pe v uyeia, 6nws n duvatdtnta eNAoyns GUACU N
XAPAKINPIOTUK@Y TOU €UBPUOU, dNWSs T0 XpWHA Twv atidy. O
Baoikés nBikés apxés tns npoyevvnukns O1ayvwons ouvowilo-
VTal ws €ENs:
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O npoyevwnukds éheyxos dev pnopsi va emBaMetarl vopoBe-
uka h and dnpdoies unnpeaies uyeias, and 16pupata h anod
npoowna. Mnopef va yivetar yévo pe v eAeUBepn ouykatd-
Beon tns péMouoas Pntépas h tou (euyapiou kal Uotepa and
evnpépwon tous anod e€eidikeupéva dropa. H npoyevwnukn
Sidyvwon efvar pa 1atpikh Npagn, otnv onofa thpouvial ou-
YKEKPIUEVOT KavOves, Onws n S1a0pANIon Tou anopphtou Twv
OMOTEAEOUATWY TwV €EETACEWV. LN XWPA PAS N MPOYEVWNTIKN
B1ayvwon epapuodetal yia T HECOYEIAKN avalyia, yia us xpw-
HOOWHIKES aVWPAMES, y1a Tnv KUoTIKN fvwaon, y1a tnv a1poppo-
@1Aia, yia us puondBeies K.4.

IkepOeite

Me noio tpono ka1 oe U BaBuoé Oa énaile péAo otnv npo-
OWNIKN KA1 KOIwVIKh {wh €vos atopou n Kkoivonoinon tns
nAnpogopias 6t Pépel yovidio h yovibia nou oxetifovial pe
npo61aBeon avantu§ns kanoias yeveukns acBéveias;

©éonion Kavovwyv

O1 mBavés KoVwVIKES EMMIMOELS, anotéheoua twy paydaiwv
e€eNi€ewv otous Topels tns Biohoyias ka1 ts IatpikAs, dnpioup-
ynoav tnv avdykn Béomans kavovawy, o1 onoior kabopilouv tov
TPONO EQAPUOYNS Twv emteuypdtwy s Emothuns. Etor kpdn
ka1 &1épopor Hiebveis opyaviopoi ouvéotnoav eMTPONES e
QVUKETPEVO:

e Tn perétn twv mBaviv emntdoewy and v avanwén
€QappoyV s Biohoyias kat
e Tn ouvtaén kavovwv deovioloyias.

TUYKEKPIUEVA T KPATN-PéAn tou LupBouliou tns Eupmnns
ouvétatav (Oviedo, 1997) rupBaon yia v «[Mpoctacia twv
Sikanwpdtwy kar s agionpénelas tou avBpmnivou évios o€
OXEoN PE TS EQAPHOYES TS Biohoyias kar tns Iatpikns». H Yuv-
Bnkn auth npaypatevetal og1pd Bepdtwv dnws N 101WTKA (wh
ka1 To d1kaiwpa oty nAnpoddpnan, o avBpmnivo yovidiwpa,
N emotnpovikn €peuva. Metagl twv GMwV ta KpAatn-péAn tou
TupBouAiou tns Eupmnns ouppvnoav ou:

«K&Be dropo éxel 1o Sikaiwpa va yvwpilel onoladnnote
nAnpogopia apopd tv uyeia tou» (ApBpo 10).
«AnayopeUetal kaBe eidous didkpion evavtiov atdpou e
Bdaon ta KAnpovopikd tou xapaktnpioukd» (ApBpo 11).
«O1 e€etdoers, o1 onofes oxetiCovial pe v npdyvwon ye-
VEUKDV a0Beveidv Kal xpnolgonolodvial y1d Tov evion-
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Opé aTOHWV Popéwy yovidiwv UNEUBUVWV Y1a YEVETIKES
aoBéveles  yia v avixveuon s yeveuknhs npodiéBeons
yia aoBéveies, npénel va npaypatonolodvial Povo yid
oKonous Uyefas h ematnpovikns €peuvas oxeulopevns Pe
Bépata uyeias...» (ApBpo 12).

H XUpBaon auth enektdbnke, pe tv npoaBnkn apBpwv yia
Bépata ta onofa agopolv v Khwvonoinon tou avBpdnou
(Mapion, 1998). Eto1 oUp@wva pe T LupBaon:

«AnayopeUetal onotadnnote napedBoin pe okomnod
dnpioupyia avBp@nvou GVIOS YEVETIKA OUOIoU JE GANO
avBpmmvo ov {wvtavo h vekpd» (ApBpo 1).

Ektos and to ZupBouiio tns Eupnns kar aMor Siebveis opya-
viopof éxouv d1atunmoer apxés pe Baon us onofes npénel va yi-
VETA1 N EPAPPOYN TWV EMTEVYUATwWY tns BioAoyias. H UNESCO
Satinwoe t «A1aknpuén yia 1o AvBpmdmivo Fovidiwua kar ta
AvBpdmva Aikaicpatar. Ita dpBpa s Siaknpuéns avagépe-
01 PtV twv dMwy oT:

«KdBe dtopo éxel 1o Oikafwpa oeBaopol s aflonpé-
neids 1ou avedptnta and ta Yeveukd ToU XOpaKINP1oU-
Kd» (ApBpo 2).

«H evnpépwon y1a ta anoteAéopata YeVEUKMY EEETEOEWY,
Onws €nfons kai yia us eNakOAoUBEs eMNTMOELS, ENApie-
a1 otnv eAeUBepn BoUAnon tou ke eEetalOpevou».

Eivar Aoinov gavepd éu o1 KuBepVNOETS 0€ ouVEPYADTa pIE TOUS
61eBveis opyaviopoUs Kal Ty EMOTNPOVIKA KOVOTNTA NPOona-
Bouv va Bpouv tpdnous yia va sunodicouv tn Oixws éleyxo
EMOTNPOVIKN €pEUVA KT EPAPUOYN TWV EMTEVYPATwY ns. Dai-
vetan va fival yevikd anodexktd 6u n npootacia s avBpmni-
vns aglonpéneias Kal GUVOANIKE twv avBpwnivawy dikanwpdtwy
nponysftal évavu onolacdnnote epappoyns ts Bioloyias kai
s latpikns. Onws xapaktnPioukd avaQEPETAl Ot OXEUKA
d1akhpuEn tns UNESCO:

e «Kapia €pguva h €pEUVa TV EGAPUOYDV NOU aPopd 1o
avBpmvo yovidiwpa dev pnopei va unepioxuos! twv Be-
HENWODV ENEUBEPIMV KAl TNS A&1oNPENEINs TOU ATOHOU.
(ApBpo 10).



Epwtnosis

Xta novtikia pnopouv va gicaxfoulv yovibia, nou npo-
kaAouv kapkivo, kuatikn ivwon kai dAAes acBéveles. Me
Tov 1pdno autd pnopouv va eAeyxBouv mbavés Ogpa-
neies yia tis ouykekpipéves acbéveies. Nopiete oti autd
gival okAnpd yia ta {wa kai Ot NpENel va anayopeutei;

ZTis nuépEs pas undpxel aviibpaon and tnv KoivA yvwpn
otn xopnynon auéntikns opuovns oe ayeAddes L oKo-
no tn peyalutepn napaywyn ydiaktos. H koivh yvaun
evavtiwveral enions otn dnuioupyia yevetikd tpononoi-
nuévns toudtas n onoia, eneibn bev éxel éva yovibio,
wpiuder pe apyortepo pubud. Nopilete ot o1 péBoi tou
Ko1vou yia tis epappioyes s levetikns Mnxavikns eivai
Sikaiodoynuévoi;

As unoBéaoupe 611 Atav duvaro e texvikés tns [EVeTiKAS
Mnxavikns va yivovtai o1 dvBpwnoi mio é€unvoi. Nopile-
1€ OU1 KA1 téro1o Ba énpene va enitpanci;

Yndpxouv eniotApIOVES Mou ekPPAJouv avnouxies yia
tnv mbavi aneleuBépwon oto nepiBdirov Baktnpiwv,
rnou xpnoiponoiouvtal o€ neipduata levetikns Mnxa-
vikns. [lloies vouilete ot Ba nNtav o1 ouvéneies and pia
TET0Ia EVEPYEIQ;

kepdahaio 12

Eivar duvath n petapopd o€ @uid yovidiwv nou npo-
opépouv og autd avtiotaon o€ (ilavioktéva n yovidiwv
MoU Napdyouv OUTIES 01 0Moies akotwvouv évtoua. foia
vouidete 611 €ival ta NAEOVEKTALATA Kal Ta LEIOVEKTANATA
and tn édnuioupyia teEtoiwv QUIWV;

Zu{ntiote tis Oetikés Kal TS apVNTIKES OUVENEIES TOU
MPOYPAUAtos Tou avBpwnivou yovidlwuaros.

Epyaocies - Apactnpidtntes

0 kUp10s X €ival otéexos o€ pia emixeipnon. Zuykevipwvel NoANG tunikd npoodva kai €ival, pe d1apopd, o kataAAnAdtepos
unoyn@1os yia tnv katdAnyn tns 8éons tou AieuBUvovtos LupBoUlou atnv etaipia. Eival tpiavranévie etwv Kal anéAuta uyl-
ns. Tuxaia avakaAUntel 6u Qépel To yovidio yia thv acbéveia Huntigton. Auté onpaivel 6u, pe 60% mBavotnta, ota endpeva
6éka xpovia n Bavatnpopos acBéveia Ba ekbnAwOei. As unoBécoupe OT1 eicaote o EMKEPANAS TNS EMTPONNS yia TNV EMAoyn
tou A1euBuvovtos LupBoUlou kai padi pe ta Bioypaika twv unoyn@iwv AapBdavete yvwon yia to npoBAnpa nou avupetwnifel
o KUp10s X. Moia Ba ntav n Oéon oas oxetikd pe tnv tonobétnon tou atn B€on tou A1eubivovtos TupBoulou;
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TEXVIKES MOU Xphoiponolouval
otn BioAoyia

€vOero

Kataokeun BiBA100nkKns A pdywv



Texvikés nou xpnoiponoiouvtal oth BioAoyia

O1 pikpoopyaviopoi KaAAigpyoUval OTo €PYacTNPIO O€ Ka-
Bapés kaMiépyeies, ONAadh o€ KAANEPYEIES MOU anotehoUvtal
and éva povo €idos pikpoopyaviopou. Ma va ekivhoer pia
kaBapn kaMépyela, anarteitanr anopdvwon Tou pIKpoopya-
VIopoU and tous undAoInous pikpoopyaviopous padl pe tous
onofous Undpxel oto QUOIKG NepIBAMoV 6nws oto €6apos N
oto vepd. H avénuén twv pIKpoopyaviopmy OTo €pyacTNPIO
npoUnoBéter Tnv Napackeun Kar th xpnaiponoinon Bpenukv
UNIKQV, KaBms kar tn S1auépewon KAtdAANAwY cuvBnkdv
KaMiépyeias onws Beppokpacias kar pH. O1 pikpoopyaviopof
kaMepyoUvtar og H,0, oto onofo npoatiBevian katdMnAa Bpe-
nukd ouotaukd. To pefypa autd ovopdletal Bpenukd UNKO.
To Bpenukd uNkO pnopel va eivar uypd h otepeod, av oe autd
npootebei dyap. To uypd Bpenuikd UNIKS Tonobeteital ouvnBws
o€ owAves N PIAAes KaMEpye1as, v T oteped oe TpUBMa
petri. Mpiv and v évap&n pias kabapns kaMiépyeias efvan
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anapaitnto va anootelpwBoulv ta UNIKE Kal ta okeun nou Ba
xpnoiponoinBoly, dnAadn va «anaiayolv» and S1apopous
H1KpoopyaviopoUs nou Bpiokovial oe autd h otnv atpdoeal-
pa. H anooteipwon npayuatonoleital ouvhBws pe Bépuavon
o€ €101koUs kKNBAvous. Katd tn §1dpKeia twv Xe1p10UmY Npénel
va ano@eUyETal N JOAUVON NS KAOMIEPYEIQS and AMOUS PIKPO-
opyaviopous. Ma 1o Adyo autod o1 XElp1opof Npaypatonolouvial
Kovtd og pAdya and AUxvo Bunsen, ta doxeia nou nepiéxouv 1o
Bpenuiké UNIKG nwpati(ovial PETd T Xphon Tous Kai ta tpuBAia
napapévouv okenaopéva. Ma m Petapopd PIKpOOoPyaviopwy
ané pia kaMigpyeia og pia GMn xpnotgonoleitar o Kpikos
KaANépyelas, o onoios npiv Kal Petd and kéBe xelpiopd ano-
oteEIpVETal otn GAGYa Tou AUxvou Bunsen. H kaAépyeia twv
H1IKPOOPYAVIOPMY OTO EPYACTNPIO EMTPENET TN PEAETN TOUS KAl
N XxpNolponofnon Tous o€ Texvikés avaouvouaapévou DNA.
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Yhpepa undpxel n duvatdtnta va avanwxBolv oAdkAnpa
QUTG and PETAOXNPATOPEVa KUTLApa pe TN xpnaoipgonoinon
KATdMNAwV Texvikav kKAwvonoinons. To npwto otddio nepi-
AapBaver avdntuén twv kuttdpwy os uypo Bpentukd UNKS Kal
napaywyn pias yadas adiapoponointwy KUttdpwy, NMou ovo-
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paletal kaANos. O KGAos pnopel va petagepBei o kKaMigpyeia
onou xpnalgonolgital dyap kar pe v npooBnkn twv KAtdA-
AnAwv oppovav va napaydyel pida ka1 BAaotd kat va Owoel
TENIKG €va VEO QUTO.
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Ma v et01pacia XPWHOOWUIKMOY NAPACKEUACHATWY UNopef
va xpnolgonoinBouv 61agopa €idn kuttdpwv 6nws KUTtapa
and 1o apviakd uypd Ka1 TS Xop1akES AAXVES, MOU XPNOIUOoNOI-
ouvtal yia tn H1evépye1a ToU NpoyewnukoU eéyxou. Mnopei
enfons va xpnoigonoinBouv KUTapa 10U PUEAOU TWV 00TV N
KUTtapa tou aigatos. Ta Aeukd arpooaipia (T-Aepgpokuttapa)
XPNOTUONOIOUVTAT EUPEWS Y10 TN PEAETN TWV XPWHOOWHATWY,
&16u npooeépouy pia og1pd and NAEOVEKTNPATA ONWS Ta Ma-
pakdtw:

e HMuyn afpatos eival yia noAU anin &iadikaoia.

e Ta Aepgokuttapa noAamiacidlovial napoucia Pitoyo-
VWV Napayoviwy.

e O kuttapikds ToUs KUKAOS €xel pENetnBel ouotnpaukd.

Ene1dn opws ta kuttapa aipatos 6e diaipouvial, NpoKarou-
VIOl PITWTKES O101pE0EIS Ot AepPOKUTIOPA pE TNV NpocBhnkn
outoaigayrounvivns (PHA Phytohemaglutinin), pias oucias
nou ekxuAiCetar and to GacdAl. Ta kUttapa KaAgpyouvtal yia
72 - 96 pes ka1 OTn ouvEXela yivetal npooBnkn KoAxepidiou
A KOAXIKivns, ouo1wv nou napepnodifouv 1o oxnpauopd tns
atPdKTOU Ka1 otapatolv tn pitwon. Etor auavetan otov nAn-
Buopd v KuTtdpwy 10 NOCooTd eKeivwy nou Bpiokovial ato
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otéd10 NS PETAPAONS. LTN CUVEXEID, PE ENWACN OE UNOTOVIKO
S1éAupa KCL, onder n kuttapikn pepBpdvn twv KUTdpwy, td
XPWHOOWKATA «anNADVOVIAT» OE AVUKEIUEVOPOPO NAAKA, OMOU
ka1 govigonoloUvtal. Ma va eivar duvath n napathpnon twv
XPWHOOWHATWY OTO0 HIKPOOKOMIO, Ta Xpwpoomuata Bdgo-
vial pe €161KEéS XpwOoukes, n Mo Kovh and us onoies givar n
Giemsa. a va anoktnooups Mo Aentopeph gikéva s dopns
TWV XPWHPOOWHATWY XPNOILOMNOIOUKE Y1a TN Xpwon Ts pebod-
bous {wvonofnans, énou ta xpwpoowpata dev eival Bappéva
OHOIOPOPPA 0 OO TO PNKOS TOUS aMG ep@avifouv avorkto-
XPWHES KO OKOUPOXPWHES ((OVES.

Yndapxouv 61aQopes texvikés (wvonoinons. O1 mo ouvnBi-
opéves eivar o1 texvikés G (Giemsa banding) kar R (Reverse
banding). Méxp1 npv andé AMya xpdévia Atav anapaftntn n pw-
TOYPAPNON WV XPWHOCWHATWY PE PWTOYPAPIKN UNXavi npo-
OOPHOCUEVN OTO WIKPOOKOMIO. LN ouvéxela koBovtav o1 pw-
TOyPAQiES KAl ta XpwHoowuata tagivopouviav os (elyn Katd
og1pa peyéBous. Inpepa givar duvath n xpnon video-kapepas,
Mou JETAPEPET TNV €1KOVA and TO JIKPOOKOMIO O NAEKTPOVIKO
unoloyioth. Me €161kd npoypdupata ene€epyaaias e1kovas €i-
val duvath N autdpaTn TagIVOUNON TWV XPWHOOWHATWY.
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Mia and us mo onpavukés Texvikés nou avantixBnkav ta
teAeutaia xpovia efvan n texvikn FISH. I' auth xpnoiponoiou-
vial avixveutés DNA, o1 onofor eivar ouvdedepévorl h unopouv
va ouvdeBoly pe pBopilouaes xpwatikés. Mpoabnkn twv avi-
XVEUTV OE €Va XPWHOOWHIKO MAPACKEUAoHA EXEl WS AMOTE-
Aeopa, Uotepa and €101kn eneCepyaania, v «évawon», AOyw
OUMMANPWUOTIKOTNTAS, TOU QVIXVEUTA HE OPICHEVN MEPIOXN
DNA Kdanolou Xpwpoowpatos. Me autév tov tpono pas ive-
a1 n SuvatdTNTa Vo avayvweioOUPE TN CUYKEKPIUEVN MEPTOXN
NapPATNPWVIAS 10 XPWHOOWHATA OT0 PIKPOOKOMO, AOYw TNs
@Bopiloucas ouaoias nou eivar cuvOEGEEVN LE TOV AVIXVEUTN.
Anhabn o1 avixveutés «BAQOUV» OUYKEKPIUEVES MEPIOXES Ot
Xpwpoomuata. Mefypa avixveutv y1a O1aQopES NEPIOXES TOU
XPWHOOMUATOS PNopei va xpnolgonoinBei yia va «Bagei» éva
ONOKANPO xpwpoowpa. H FISH éxer epapuoyés atn d1dyvwaon
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TV XPWHOOWHIKMY avwpaNidv. Ma napadelypa, undpxouv
avixveutés DNA, o1 onoiol cuvdéovtan pe to kevipopepidio tou
XpwHoowuatos 21. Me autév tov tpoéno pas divetar n duva-
TOTNTA VO KATAPETPACOUE €UKOAD TOV ap1OUS TWV XPWHOOW-
patwv 21 og éva XpWPOOWWIKO Napackelaopa h Kal akopa
otov nuphva evéds kuttdpou. MAsovéktnua tns pebddou eivan
OU pnopel va avixveUoel XpWHOOWUIKES aVWHAMES Ka1 O [E-
00(aCIKOUS NMUPNVES, yeyovos 161aitepa XpAGILO y1d TN UEAETN
KuTtdpwv nou &¢ diaipouvtal. Inuavukn givar nions n ouvel-
opopd s ka1 otn xaptoypdenon twv yovidiwy (BAéne Kepd-
Aato 8). Ltnv nepintwon nou ivar yvwoth n akohouBia Bdoewy
€vos yovidiou unopei va ouvtebei évas avixveutns DNA, o onoi-
0s Ba «KOMNCEI», AOYw CUUNANPWUATIKOTNTAS, OTNV NEPIOXN
TOU XpWHOOWHATOs 6rou evionietal 1o yovidio, unodeikvuo-
vids pas v akpiBn B€on Tou oto XpwHOoWHA.
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Ma va epappdooupe i Pébodo PCR npénel va yvwpilou-
UE TN 0g1pd TwV VoukAeotubiwy nou Bpiokovtal ota dkpa tou
tuhApatos DNA nou Béhoupe va noAManAacidooupe. H yvaaoth
aMnlouxia xpno1gonoieftar yia t xnuikh ouvBeon 6Uo oAyo-
voukAeoudiwv, CUPNANPWHATIKMY NPos td dkpad kéBe aluoi-
6as. Ta oNyovoukheoTidla autd AEIToupyouv ws NPWTAPXIKA
WAPATa yia T ouvBeon oupninpwpatkdy alucidwv DNA. H
ouvBeon kataletal and pia €161kn DNA nolupepdon, 6nws n
Tag nohupepdon, n onofa eival avBekukn ous uynhés Beppio-
Kpaofes.

H apxn tns pebddou aneikoviletar otny €1K6va.

To &ikAwvo DNA, nou éxe1 10 TWNpa nou Béhoupe va noi-
AanAaocidooupe, tonoBeteital und pop®h H10AIPATOS Ot
dokipaotkd ownva pad Pe ta oAiyovoukieotibia, ereUBepa
beotupiBovoukieotiola, DNA nolupepdon, kai 1xvootolxeia
nou kdvouv tv noiupepdon mo anodotukn. O cwAhvas Bep-
paivetar yia va anodiataxBei 1o DNA ka1 Petd yuxetar yia va
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ouvdeBouv Ta ONYOVOUKAEOTIO1 OIS GUUNANPWUATIKES NEPT-
oxés Tou DNA kdBe ahuoidas. H DNA nohupepdon empunkuvel
10 dKpa Twv oNyovoukheoubiwv yia kaBopiopévo xpévo ouv-
Bétovias t oupnAnpwpatkn cAuoida. Apéows petd 1o DNA
Bepuaivetar &ava kar apxicer éva véos KUKAOs avuypaghs. O1
KUkho1 enavaiapBavovar (xpeialovian nepinou 5 Aentd yia va
oupNANPWOET évas KUKAOS) PEXP1S 6Tou N aAANAouxia otdxos va
avuypagei NOANES QOpEs.

H péBodos PCR eivar e€aipeuika euaioBntn. Emtpéner tn ypnh-
yopn avéAiuon g181kwv nepioxav DNA nou Bpiokoviar os anel-
poghdxiotn noodtnta. Xpnolponolnbnke yia va noAaniacia-
otef DNA and papouB nhikias 40.000 xpdvawv, yia avixveuon
YEVEUK®MV a0BeveIdY KOl apXIKMV otadiwv 11KV JOAIVOEWY
(éykaipn &1éyvwon tou AIDS), otnv eykAnuatoAoyia 6nou eni-
penel v avahuon tou DNA and eAdxiotes noodtntes aiatos
h GMwV 10TV Ka1 0dnyel otnv avayvapion eykKANPATI@V, oty
e€akpiBwon s natpdtntas K.d.
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To DNA tou opyaviopoU nou Béhoupe va kKhwvonoinBei koBe-
01 JE p1a nep1opiotikn evbovoukiedon os XINAOes koppdua.
Me 10 1610 év{upo kdBetar ka1 1o DNA tou Baktnpiopdyou A.
To DNA tou Baktnpiogdyou A éxel tpononoinBei daote va kéBe-
a1 e 1o évlupo o BUo Béoers. Etal koBetan og tpia koppdua.
To kevipikd Koppau nepiéxel ta yovidia nou eivar uneubuva
Y10 T AUGIy6vo gAcn tou KUKAou {wnhs Tou GpAayou Kail unopei
va anopakpuvOel xwpis va ennpedoer 1o Autikd KUkAo (wnhs. To
Koppdu autd, nou éxel péyeBos 20.000 Celyn Bdoewy, pnopei
va avukataotaBei and éva phpa &vou DNA avtiotoixou pn-
Kous. Ta 6U0 MAEUPIKE TUAPATA ToU GpAyou nou ovopddovtan
«Bpaxioves», anopovamvovIal Kal avapelyviovial e 1 KOUYdE-
1d tou &vou DNA. Eneidh OAa ta KOPUATIa €Xouv «KOM®MON
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AKpa» evvovtal cUPGWVA PE TOV Kavova CUPNANPWUATIKO-
ntas kat pe t BonBeia tou evlUpou DNA deopdon. To «ava-
ouvbuaopévo» DNA, nou anoteheital and tous duo Bpaxioves
tou DNA tou apxikoU @dyou ka1 1o Evo DNA, éxel 10 owoto
PéyeBos ka1 avapelyvuetal Pe Ts NPwTEives ts KEPAANS Kal Tns
oupds, in vitro. Eto1 napdyovtal avacuvduaopévor HoAuopat-
kof @dayor nou éxouv T duvatdtnta va PoAUvouv €va Bakthpio
Eeviotn. Eivan pavepd éu napdyovtar xinddes avaouvduaopié-
vo1 @ayol nou o kaBévas éxel éva &évo koppdu DNA. Anhadnh
dnpioupyeitar pia yoidiwpaukn BiBhoBhkn. Onws kar otny
nepimwon s kAwvonoinons o MAAopid10, 0 KAWVOS Mou ne-
p1éxel o emBupntd yovidio f tuhpa tou DNA evtonidetan and
n B1BM0BAKN pe €161KOUS QVIXVEUTES.
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O1 npwreives eival Hakpopdpia nou éxouv kabapd poptio,
Betik6 N apvnuiko, to onoio e€aptdtal anod to teAikd dBpoioua
Twv optiwy Twv apivo&éwv and ta onofa anotedouvial. Etor,
av o éva S18AUPa pias Npwteivns epappootel nAektpikd nedio,
n npwteivn Ba petakivnBel npos 1o Beukd A apvnuikd NGO pe
Taxutnta nou e€aptatal ano to kabapd eoptio s, 10 PeyeDOs
™S Ka1 T0 oXAPa TS. H texvikh auth ovopddetal NAeKTpopopn-
on ka1 xpnolgonolgitan yia va diaxwpioer peiypata npwreivav
nou kivouvtal Siapéoou evds nopwdous otepeol UNIKOU dnws
fvan 1o apulo.

Zta péoa tou 1960 avantuxBnke pia tpononoinpévn ékdoaon
autns s Pebddou, yvwoth ws SDS-NAEKTpoPOpNoN o€ NAKTW-

H texvikh tns NAEKTpopOpPNoNs twv NPWIEVAV ivar pfa and
TS EPYAOTNPIAKES TEXVIKES MOU xpnatgonololvtal yia tn 016-
yvwon twv opéwv s SpenavokuTtapikns avaipias. Ma to
okond autd NPaypatonoleital NAEKTPOPOPNON TS ATHOCPAl-
pivns og nhktwpa aguiou, ayapodns h noAuakpuhaidns A og
peuBpdvn ofikns kuttapivns.

Onws éxe1 NGN avapepBei, n HbS d1apéper and tnv HbA oto
60 apvotu s B-aAuaibas. To yhoutapiviko ogU nou Bpioketan
otnv HbA eivan apvnukd @opuopévo ot avtiBeon pe tn BaAivn
otnv HbS, nou eivan oubétepo apvoty. H d1apopd tou ouvo-
NKoU @optiou avapeoa otnv HbA kar otnv HbS emtpénel 10
H10XWPIoHG TOUS KATA TNV NAEKTPOGOPNON.
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pa noAuakpuhapidns, n onofa enétpeye UPnA6 Babud avaiu-
ons v npwteivay. To NAKIwPa NoAUakpuAapidns napdyetar
and NoAUPEPIOPS POVOUEPWV aKpUAapidNs Kat gival nopwoes.
To péyebos twv NOpwv NOIKIAET y1a va emTuyxavetan d1axwp1-
OpbSs PIKPOTEPWV N PYEYAAUTEPWY NPWTEiVAY. YN péBodo autn,
01 npwteives nou npokertan va d1axwpiotolv Bpiokovial oe
éva S1GAuPa Nou NePIExel Pia apvnukd GpopUoUEVN ouaia, TO
Benko6 dwdekuhikd vétpio (SDS). H ouoia auth anoxwpidel us
noAunenudikés aluoides kar Ts Goptidel OAes apvnukd. Eto,
Katd tnv nAektpo®dpnon auth, ol noAunenudikés ahucides
Sraxwpilovtal évo oUpPwva pE To Hoplakd tous Bapos.

YN pwtoypagia napouctaletal 10 anotéAeopa tns NAEKTPO-

GOPNONS TE00APWV deYUETwWY afatos:

e To lo €ivar ano dropo etepoluyo yia i B-Baracoarpia.

e To 20 €ivar and gpuaIohoy1kd Atopo.

e To 3o gival and dropo opdluyo yia tn OpENAVOKUTIPIKA
avaipia.

e To 4o eivar and dtopo Pe pikpodpenavokuTtapIkh avai-
pia (etepoluyo yia B-Bahacoaipia ka1l GpenavoKuTiapIKn
avaipia).
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To DNA €ivar éva pép1o apvnukd QopuopEvo, AdYw Twv Pw-
oPOPIKMY oPAdwv nou Bpiokovtal oto pwoPodIETTENTKO OKE-
Aetd. Autd, énws kar o1 npwreives, étav Bpebei péoa oe éva
nAektpikd nedio kiveitan npos 1o Beuikd NOAO pe Taxutnta nou
e€aptatal ano 1o péyebods Tou Kar 1o oxNpa Tou. H texvikh nou
XPNOIMONOIETTa1, ONwS Ka1 ous NPWIEves, €ival N NAEKTPOPO-
pnon. Znv nepintwon tou DNA xpnoiponoleital n NAEKTpoQo-
pnon og nhktwpa ayapodns. H ayapddn eivar noAucakxapitns
nou, og KatdAnAes ouvBnkes, Onpioupyel éva nopwdes Nhktw-
pa. O1 népor nou dnuioupyouvtal ot NNKIOPAta ayapodns
gival NoOAU peyaAUtepol and s MOAUAKPUAAUioNs, yiat to
DNA eival noAU peyahitepo o€ péyeBos and us npwrteives. H
ouykévtpwaon ts ayapddns kabopilel 1o péyebos twv ndpwy,
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apa ka1 1o péyebos twv koppatumyv DNA nou pnopouv va 610-
XWP10TOUV.

To DNA anopovavetal anoé évav opyaviopd h 10to, koBetan
o€ Koppdua e pia h ouvbuaopd NEPICOdTEPWY NEPIOPICTIKWDV
€vOOVOUKAEDOWY, Ka1 TO PeyHa TwV KOYHATIOVY aut®y tonobe-
teftan og éva NAKTwPa ayapodns, ota dkpa Tou onoiou epap-
poetan nhektpikd nedio. To DNA petakiveital npos tnv dvodo,
HE T HIKPOTEPA KOoppdua va Kivouvial ypnyopdtepa Kar 1
PEYAAUTEQO OpYOTEQQ.

METd 10 A0S NS NAEKTPOPOPNANS, YivETal XpWon twv Npw-
TEVAV N TWV VOUKAETKMV 0EEwV, UE E161KES XPWOTIKES, KA1 Ppw-
0YPA®NOonN Tous.



£€vBeto
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Nwoodapi






Nwooapi

Ayyemagopo RNA (mRNA): To €idos RNA nou peta-
Qgper v NAnpogopia tou DNA yia tv napaywyn pias
noAunenudikns aAuoidas. Lta sukapuwukd kUTapa to
MRNA repiéxel pdvo eEvia Kal NPoEPXETal anod v wpi-
pavon tou npddpopou RNA.

Abeh@és xpwpatides: Zuoneipwyéva 1vidia xpwpativns
MOU anoteAoUV T0 XPWHOOWHA, OUVOEOVTAT OTO KEVIPOLIE-
pi610 Ka1 PEPOUV TAUTOONES YEVETIKES MANPOPOPTES.

AXAnAOpopepa: fovidia nou eAéyxouv pe H1aPOPETIKO
pono v idia 161dtnta kar Bpiokovtal otny i61a yovidia-
Kh B¢éon ota opdAoya xpwpoompata. O1 eVAAAKTKES
HOP®ES £vOs yovidiou.

Aluo1bwth avtibpaon nohupepdons (PCR): MéBobos
dnpioupyias peydhou ap1Buou avuypdpwy evos €161kou
thpatos DNA, pe yvwoth aAnAouxia ota akpa.

ANQ1Gpds: Anoucia xpwotkns anod to 6éppa, ta JaANd
ka1 tous opBaApoUs evds opyaviopou. KAnpovopeitar pe
QUTOOWHIKSG UNOAEINOPEVO TUNO KANPOVOUIKOTNTAS.

Avaotpopn: Mia xpwpoowpikh avwpaMa otnv onofa
PO EVOS XPWHOOWHATOS AVACTPEPETAT KA1 EMNAVOOUV-
béetan oto 1610 Xpwpdowa.

Avaouvbuaopévo DNA: Onoiodnnote poépio DNA mnou
dnpioupyeital anoé tn olvdeon koppatudv DNA ta onoifa
npoépxovtal and tous idious h S1agopeukoUs opyavi-
opous. To avacuvbuaopévo DNA xpnoiponolsital otnv
khwvonoinon yovidiwv, otn yeveukh tpornonoinon twv
OPYQVIOUMVY KAl YEVIKA Y1 TV avantuén notkidwv texvi-
KoV s Mopiakhs Biohoyias.

Aveunloeibia: H Unap&n ap1BpoU XpwUooWHATWY Nou
bev eivar noAanidolos tou antogidbous ap1Bpou. H mio
ouvnBiopévn pop®n aveunogidias otov AvBpwno givar n
pIowyia.

Avixveutis: Eva pakpopopio 6nws DNA, RNA n avt-
owpa 1o onofo éxel 1xvnBetnBei ka1 y1' autd pnopei va
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EVIOMOTEl Pe Pia Texvikn (N.x. Je autopadioypagia h pe
@Bop1opd). O1 aVIXVEUTES XPNOTOMNOIOUVTaT Y1a VA EVIOMi-
00UV pdPIa-0TtOXoUs, yovidia h npoidvta yovidiwvy.

AvuBioukd: Xnpikés ouoies nou napdyovial and pikpo-
opYaviopoUs Kal NpokaAoUv 1o Bévato AWV p1Kpoopya-
VIOU@V N avaotéAouy T avantugn tous.

Avuyovikés kaBopiotis: To TUAPA TOU avUyovoU TO
onofo avayvwpiletal and éva avtiowpa.

Avuyoévo: Onoiadnnote oucia nou avayvwpiletar ano
10 AvVOOOoMnoINTIKG CUCTNHA TOU OpyavIopoU ws EEvn npos
autov.

Avtiotpopn petaypagpdon: Eva év{upo nou undpxel
otous 10Us kal xpnolgonolel ws kaAoum to RNA yia tn
ouvBeon DNA.

Anhogibn: Ta kUTtopa ota onoia 1o yovidiwpa undpxel
0€ €va POvo aviypago.

Ano&idta&n tou DNA: Kataotpogh s S1mAns Nkas tou
DNA pe 61aonaon twv eopv udpoydvou nou cuyKea-
ToUv s 6U0 cUPNANPWHATIKES AAUCTOES.

Anooteipwon: Atadikaoia anopdkpuvons h Bavdtwons
OV TV {WVTAVOY 0pYavIopV anod kanoio UNko. Mno-
pef va npayuatonoinBei Ye GIAtpapiopa n t xpnoigonoi-
non Beppokpaacias, akuvoBoMas A XNUIKMY OUCIMY.

Anotunwpa tou DNA: H avdiuon tou DNA evés atopou
PE XpNON KATAMNAWV MEPIOPIOTKDY EVOOVOUKAEAOWDV
nou odnyei otnv €UpECN NS TAUTHTNTAS TOU ATOPOU QU-
oU.

Ateles emkpatin yovidia: Ta yovidia nou npoodidouv
ota €1epoluya dropa Gpavotuno evOIApESO, PETAEY Twv
6U0 opdluywy.

Autépatn petdMan: H petdMain nou eugavieoar

aipvidia otov NANBuoUO 1 UEoa OE W10 O1KOYEVEIQ.
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AutoowHIKAd XpwHoowpata: Ta XPWHOOWDKUATA Nou &i-
Va1 Hop@OAOYIKA 1610 OTo apoevikd kal oto BnAuko dro-
po. Ztov avBpwno undpxouv 22 (eUyn AUTOCWHIKWOV Xpw-
HOOWHATWY.

Baktnpilogpdyos: Evas 16s nou poAUvel Baktpia. Luvd-
VUMO Tou €ivar o ¢payos.

Biovuépaotipas: Aoxeio Yéoa oto onoio npaypatonol-
eftar pia Biodoyikn avtidpaon, ouvnBws (Uuwon h Biope-
tatponn. To péyeBos twv avudpacthpwy Nou XpNalponol-
ouvtal yia (Uuwon d1agéper avaloya pe T xphon Tous,
ané 3 Aftpa (Broavudpacthpas nou xpnolponoleital ato
€PYAOTAPIO Y10 EPEUVNTIKOUS OKOMOUS) LEXPT LEPTKES XI-
Nades Atpa (Bloavudpactnpas Mou xpNolonolsital otn
Biounxavia yia napaywyn npoidviwy).

BiokaUaoipa: Eival aniés opyavikés evoels nou napdyo-
vial pe T BonBeia pikpoopyaviopdv kar ev{Upwy ano
b1Gonaon opyavik®y UNK@V. Ze autd nepidapBdavovar n
a1Bavoin kar to pebavio (Bioaépio).

Biopdla: MeydAn nocdtnta opyavikns Biohoyikns UANS
nou nepihauBaver {wviava kar vekpd Kutapd pad pe ta
ouotaukd tous. H Biopdda padi ue ta npoidvta (Upwons
(6nws e€wkuttapikd évlupa) eival o npoidy and v avd-
nwuén pikpoopyaviopy oe Bioavudpaothpa.

Biopetaloupyia: H Siadikaoia naparaBns petdMwv
and PETOAEUATA PE XPNON UIKPOOPYAVIOUMDY.

Feveuikn B€on: H 6¢on evos yovidiou oe éva xpwpdowpa.

Fevetikés K@O&IKas: Kmdikas avuiotoixnons TpInAETV
voukieoubiwv (Kwdikoviwy) twv yovidiwy Kal twv avt-
oto1xwv MRNA e ta apivogéa Twv NPWTEivaV.

FTovibiakn Oepaneia: H Siadikaoia pe v onofa pia
aoBévela pnopei va Bepaneutel pe yeveukn tpononofnon
OWHATKWY KUTIAPWV €vds aoBevous.

Foviéio: Tunpa DNA oto onoio nepiéxovial o1 MANPOPo-
pies nou kaBopilouv tn ouvBeon evds noiunsnudiou A
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€vos popiou RNA.

FoviSiwpa: To oUvoAO TOU yeveukoU UNKOU evds KUTta-
pOU. LUVABWS QVAPEPETAl OTO YEVETIKO UNKS TOU nupnhva.

Fovétwunos: H yeveukh olotaon evos atdpou. O 6pos
XPNOTUOMNOIEItal KA1 Y10 va NEPIYPAYe! Ta aMnAdUop®a
yia éva n nepioootepa yovidia.

Aayovibiakoi opyaviopoi: Eivar o1 gpuukoi kar {wikof
opyaviopof nou éxouv dnpioupynBei pe TexvikEs Mevetikns
Mnxavikns kar nepiéxouv yovidia and dAAo opyaviopd,
ouvhBws 610popeTIKoU €ibous.

AwapdAuvon: H Siabikaoia ei10aywyns «E€vou» DNA o€
€va EUKaPUWTKO KUTapo.

AraotaUpwon ehéyxou: H diaotalpwon nou npayuato-
NOIEITa1 JE OKOMO TOV EAEYXO TOU YovOTUMOU Vs Opyavi-
opou.

Araotavpwon povoiiBp1&iopou: Mia d1aotalpwon pie-
1afU atépwy nou dlagépouv oe éva POVO XAPAKTAPA N
otous onofous etddetan évas PHOVO XapaKtpas.

Anho&1én: Ta kUttapa ota onoia to yovidiwpa undpxel
o€ U0 avtiypaga.

DNA: Zuvtopoypagia yia 1o deotupiBovoukheikd oEu.
Anotehel 10 yeveukd UNKO TwvV MEPICOOTEPWY OPYaVI-
OpMV.

DNA BiBMo®nkn: TuMoyn KAwvONoINUEVWY TUNPATWY
DNA nou efte avunpoownelouv 0AOKANPO 10 yovidiwpa
(yonidiwpaukh BiBhoBnkn) h avunpoownelouv DNA
avtiypaga tou ohikou mRNA nou napdyetar ano éva KUt-
tapo f 1otd (CDNA BiBMoBAknN).

DNA 6eopdon: Evupo nou ouvdéel tpnpata DNA.

DNA ehikdoes: Evlupa nou &iaonouv tous Oeopous
ubpoydvou PETEU TWV CUUNANPWUATIKGDY alwToUxwv
Baoswv twv U0 aAucidwy, e ouvéneia va EeTuAiyouv TS
6Uo ahuaibes otn Béon évapéns tns avuypagns.



DNA nolupepdaes: Ev{upa nou cuvBétouv DNA. Ta va
apxioouv tn olvBeon anaiteitanl apxiké whpa RNA kan
povokAwvo DNA. Eva ei6os nohupepdons embdiopBver ta
A&Bn tns avuypagns.

‘ENNeign: H anwAeia aMniouxicov DNA and éva xpw-
poowpa. H éMelyn pnopei va neptaauBdver pia yévo h
nepioootepes Bdoers tou DNA (yovidiakh petaMagn) h
PEYOAUTEPO PEPOS €VOS XPWHOOMUATOS (XPWHOOWHIKA
avwpaia).

EpuBoMaopds: H npooBnkn pikpoU apiBuol pikpoop-
yaviopv o€ véo nepiBEAov onou kar Ba avantuxBouy,
onws yia napddelypa o€ Bioavudpaotipa.

EpBoMo: ECaoBevnuéves N vekpés pop@és vds naboyo-
VOU HIKPOOpyaviopoU nou, 6tav xopnyouvial otov opya-
VIOUO, NPOKaAOUV EvepyNTIKN avoaia.

E€odvia: O1 aMn)ouxies DNA twv yovidiwv nou teNikd pe-
tappddovtal og apvoEéa.

EmbiopBwukd év{upa: Opdda ev(Uuwy nou emodiopOm-
vouv ta ABn otnv akohouBia Baoswv tou DNA.

Emikpatés yovidio: Eva yovidio nou ekppddetar ota éro-
pa &1mhog16v opyaviopmy akdpa kar otav Bpioketar oe
€va avtypago.

Eodvia: O1 evdidpeoss aMnlouxies DNA twv yovidiwy,
dpa ka1 tou npddpopou RNA, nou be petappdlovial oe
apvo&éa.

Etepoduyo dropo: Evas O1MAog1dNSs opyaviopos Mou €xel
bUo br1apopetikG aMnAdUopPa yovidia yia éva h nepio-
o6tepa yovidia.

Zopwon: Ynd otevh éwola, og1pd aviidpaoewy PETABO-
OHOU TWV HIKPOOPYAVIoUWY K&tw and avaepoBies ouvln-
Kes. AUTES €XOUV WS ANOTENECIA TV Napaywyn 61aQpopwv
npPoiGVIWV 6nws a1BUNKA aAKoOAN 1 yaAaKTUKO ofu. Yno
eupeia éwoia, o 6pos (UPWoN XxpNOIUONOIEiTal yia va ne-
PIYPAYE! TNV avanTuEN Twv PIKPOOPYAVIOUWY KETtw and
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onoteadnnote ouvBnkes (agpdBies h avagpdBies) uéoa oe
Uyp6 Bpenukd UNKO.

Zwvonoinon: XpWon WV XpWHOOWHATWY HE TET010 Tp6-
Mo (MOTE va ONPIOUPYOUVTAT OKOTEIVES KA1 PWIEIVES ((OVES
o€ ONo TO pnKos tous. KéBe xpwudowpa tou avBpmnou
avayvwpiletar and 1o npotuno twv {wvmv Tou.

©¢on évap§ns avuypans: Kabopiopéva onyeia and ta
onofa apxiCel n avuypapn tou DNA. Zta Baktnpia éxoupe
pia pévo Béan évapéns avuypapns, ota EUKAPUWTIKA KUT-
tapa kaBe xpwpdowua €xel noAudp1Bues Béoels évapéns
avuypaens.

©vnaoiyévo: Eva yovidio h ouvbuaouos yovidiwv nou
npokaAoUv BAvato ota Atopa nou ta Ppépouy, akdua Kai
np1v anoé tm yévwnon.

I6s: Evbokuttapikd napdoito nou anoteAeital and vou-
Kheikd ofU (DNA f RNA) to onoio nepiBaMetar ané éva
npwteiviko nepiBAnpa. O 16s éxel TV 1IKAVOTNTA VA NOAG-
nAao1adetal péoa og éva KUTapo Kar va npoaBdAel dAa
KUTIapa. Zuxva npokahel aoBéveres.

Ivieppepoves: Avuiikes npwieives nou napdyovial and
KUTIopad nou €xouv HoAuvBel and 10Us. O1 Npwieives autés
endyouv v napaywyn dAMwv npwteivdy, and yertovika
uyin kdttapa, o1 onofes eynodifouv tov NOAAANACCIaoUS
10V og autd. Mepikés viepPepodves Bewpeital éu éxouv
avukapkivikn dpdon.

Io&16n: Mikpd, yupvd, Kukhikd podpia RNA, nou npo-
oBéMouv ta eutd.

Iotéves: Opada npwteiviv nouoiwy o€ Baoikd apivo-
€¢a nou anotehoUv OUCTATIKE TOU VOUKAEOOWMKATOS.

Kapuétunos: Angikévion, katd (elyn ka1 oglpd eattou-
LEVOU LEYEBOUS, TwV XPWHOOWUATWY Vs KUTIAPOU.

Kevtpopepibio: MMepioxn mou yivetan epgavis katd my

201



Kuttapikh G1aipeon kan otnv onofa o1 adeApEs xpwuati-
bes napapévouv evwpéves. LTo kevipopepidio npoadévo-
vial, katd v kuttapikh Siaipeon, o1 fves tns atpdktou.

KAwvonoinon: H napaywyn noMav avuypdpwy evos
yovibiou, kuttdpou h opyaviopou petd and enavaiauBa-
VOUEVOUS KUKAOUS avuypagns.

KA®vos: MAnBuopds Kuttdpwy h opyaviou®v nou napd-
yovtal ané enavaiapBavopeves (Un aperyovikes) Siaipé-
0€15 eVOS POVO KUTIAPOU h opyaviopou.

Kw61kn aluoida: H alucida tou DNA tou yovidiou nou
éxel 6poia aMnAouxia pe 1o RNA mou ouvtiBetan and
auto.

Auaiyévos kukhos: O KUkAos {whs evos Baktnpiopdyou
katd tov onofo 1o DNA tou Baktnpio®dyou evowpatmve-
a1 oto DNA tou BaktnpiakoU Kuttdpou-Eevioth Kar avu-
ypdopetar pad tou. Otav o Baktnpiopdayos «evepyomnoin-
Bei», Noyw nep1BaMovuKdV Napaydviwy, TOTE E1GEPXETAN
010 AUTIKO KUKAO.

Auukoés kUkMNos: O kUkhos {wns evos Baktnpio®dyou
katd tov onofo o1 Baktnpio®dyor nou napdyovtal O1a-
onouv v kuttapikn pepBpdvn tou Baktnpiakou kuttd-
pou-EevioTA.

Metaypaen: ZUvBeon RNA and RNA nohupepdon pe Ka-
Aoum povokAwvo DNA.

Metaypaikoi napdyovtes: Mpwrteives nou BonBouv thv
npo6adeon s RNA noAupepdons otov unokivntn.

MetdAAa§n: AMNayn oto yeveukd UNKO €vOs opyaviopou.
O 6pos nepidapBaver aMayés o€ eninedo yovidiou (yo-
vI01aKES JETAMGEEIS) ka1 aMayés o€ PeYONITEPO PEPOS
XPWHOOMUATOS (XPWHOOWHIKES AVWHANES).

Metaoxnpauiopds: H yeveukn aMayn twv 1610ThTwv
€vos Baktnpiakou kuttdpou petd and ioaywyn DNA oto
yovibiwpd tou. (O 1610s 6pos xpnalponoleital yia va ne-
PIYPAYE! TN PETATPONNA TWV PUAIOAOYIKWDV KUTLAPWY €VOS

202

EUKOPUWTKOU 0pYavIoHOU O KAPKIVIKA).

MetaN\a§oybvos napdyovtas: Evas nepiBaMovuikds
napdyovtas, UOIKOS N XNPIKOS, MOU UMOPET va MPOKAAE-
og1 T dnpioupyia PETOMAEEWY.

Metatémon: H petapopd TNPaTos vos XpWHOOWUATOS
0€ €va GAO PN OPOAOYO XPWHOOWHA.

Metagopiké RNA (tRNA): Eidos RNA nou cuvdéstar e
éva OUYKEKPIUEVO apIvoEU Kal To PETapEPE! otn Béon tns
npwrteivoouvBeons oto piBdowpa.

Metagpaon: H ékppaon s yeveukns nAnpopopias pe
™ ouvBeon pas nolunenudikhs aiuoidas, katw and us
obnyies evos popiou mRNA.

Mn &1axwpiopds: O pn owotds S1axwPI0UOS TWV OHONG-
YWV XPWHOOWUATWY A TV adeAQmY Xpwpatidwy Katd
peiwon f pitwon nou éxel ws anotéhecpa t dnpioupyia
KUTtdpwV e NEPIOOOTEPA N AIYOTEPA XPWHOOMHATA.

Mn perappalopeves nepioxés evos yovidiou: Mepioxés
tou «pi1pou» MRNA nou og petappalovian o€ apvogea.
Bpiokovtar oto 5 kan 3" dkpo tou mRNA.

Mn-10téves: [pWIEIVES MOU CUULETEXOUY OTNY avadinAw-
on S XpWHativns.

Mn-kwb1kn (petaypapopevn) akucida: H alucida s
61MAns €Nikas tou DNA tou yovibiou nou xpnoigonoreital
s KahoUmt y1a t oUvBeon tou RNA.

Mikpd nupnviké RNA (snRNA): Eidos RNA 1o onoio
ouvbéetal e npwreives ka1 oxnpaticel Yikpd piBovou-
KAeOMpWTEiVIKA owpatiota. Ta cwpatidia autd kataAu-
ouv v «wpipgavon» tou mMRNA nou yivetar pévo otous
EUKOPUWUKOUS OpYaviopous.

Mikpoéyxuon: MéBodos petapopds DNA, e t Bonbeia
HikpoBehdvas, otov nuphva evéds {wikou h pUTIKOU KUTTd-
pou.

MovokAwviké avticwpa: Avticwpa nou napdystal anoé
évav KAVo B-Aepgokuttdpwy, y1' auto éxel e€e1bikeuon

y1a éva pévo avuyoviko kabopioth.

Movoowpia: H Unapn, oe 61nAog16€s KUTtapo, evos avt-



ypdpou and kanoto (eUyos xpwpoowudtwy. Movadikn
povoowpia tou avBpdnou sival to cuvdpopo Turner, nou
oefhetar otnv anouoia evés X xpwPoomuatos ota Bnu-
K¢ dropa.

NoukAeéowpa: Eival n Baoikn povéda opydvwaons s
XPWHOTIVNS KA1 anoTeAEital and okt WOpIa NPWIEivayv
(10téves) yupw and ta onofa twAiyetar DNA pnkous 146
Ceuyv Baoeswv.

Nouk\eotibio: H Baoikn povada twv VOUKAEIKDY 0&wv.
AnoteAeitar and pia neviodn evwpévn e Pia pwopopikn
opdda ka1 pe pia alwtouxo Baon.

Oykoyovibio: Eva yovidio nou oxetietar pe aveGéleykto
noManAaoiaopd Kar Kuttapikin avantuén, kai gival uned-
Buvo yia kapkivoyéveon. Ta oykoyovibia npogpxovial
anoé PETGANAEN TwV NPWTOOYKOYOVIOTwy.

OykokataotaAukd yovidio: Eva quaioloyikd yovidio
nou oxeti(etal e Tov NePIoPIoUSd ToU ap1BUoU Twv KUT-
TAPIK®Y S101pEcewy. YNONEINOUEVES PETAANGEETS TOU YOVI-
biou pnopef va odnynoouv oe KapKIvoyévean, dNws ato
yovib1o tou peuvoBAaoTUATos.

Opéduyo dropo: Evas G1MAogIdAS opyaviopds Mou éxel
bUo navopoldtuna aAMNAGHOPPA Yia éva N NEPICOOTEPQ
yovibia.

Opoloya xpwHOOM®HATA: ZeUydp! XPWHOOWUETWY nou
éxouv 10 1610 oxnpa kar péyebos, kar nepiéxouv v idia
og1pa yovidiwy nou eréyxouv Ty ib1a 1&16tnta pe Srago-
PEUKO, evOEXOPEVWS, TPOMO.

Mepropioukn evbovoukhedon: Eva éviupo nou koBel
10 DNA o€ B¢0g1s 6nou undpxel pia pikpnh, CUYKEKPIUEVN
aMnAouxia voukieoudiwv. Xpnolgonoleitanl eupéws atny
texvoloyia tou avacuvouaopévou DNA.

MoAuyovibiakn kAnpovopikétnta: KAnpovopikétnta
nou e€aptdtal and tn ouvduacpévn Aertoupyia Molua-
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p10pwv yovidiwv.

Moupives: Katnyopia xnpikdv evioewv ous onofes avi-
Kouv o1 alwtoUuxes Baoels adevivn ka1 youavivn.

Mpdiovs (prions): Moluopaukoi naBoydévor napdyovies
nou &ev éxouv VOUKAegikd ofU Kal anotehouvial Kupiws
anoé pia npwteivn, v PrP, pe poplakd Bapos 27.000-
37.000. Ta npdiovs matevetan 6u €ivar To afuo s onoy-
y®OOoUS eykeparondBelas, Uias eKPUAICTKNS VEUPOAOYI-
khs aoBévelas. H acBévera auth ovopddetar ota npoBata
scrapie, ota Boogidh aoBéveia «twv TPEADY ayeEAddwV»
ka1 otov avBpwno Kuru kar Creutzfeldt-Jacobs.

Mppéowpa: E1d1kd6 olunioko and noAAd év{upa nou
ouvBtel pikpd tnpata RNA cupnAnpwpaukd npos us
untpikés ahuaides DNA, ous Béoels évap&ns avuypagns.

NMpo6popo mRNA: To RNA nou napdyetar katd i pe-
taypaen evos yovidiou o éva eukapuwuKd KUTIAPO Kal
nepIéxel EEMVIA KA1 E0MVIA.

Mpwrtedoes: Ev(upa nou d1aomouv TS NPWIEIVES.

Mpwto-oykoyovidio: Eva @uoioloyikd yovidio mnou
oxetiCetal pe n pUBUIoN Tou KuttapikoU KUKAOU Kal 10
onofo, av evepyonoinBei and pia petdhaén, pnopei va
petatpanei og oykoyovidio.

Nupmbives: Katnyopia xnpikdv evioswv ous onofes
avhkouv o1 alwtouxes Béoeis Bupivn, kutooivn ka1 oupa-
KiAn.

Petpoids: O 165 Nou éxel ws YeVeUKO UNKO HOVOKAWVO
RNA ka1 mnoManhao1adetal os €va EUKAPUWTKO KUTIAPO
oxnpatidovtas, evoidpeoa, éva ikhwvo pop1o DNA.

PiBoowpiké RNA (rRNA): To €i6os RNA nou cuvdéetan pe
npwrteives ka1 oxnuaticel 1o p1Béowpa, éva «owuatidio»
anapaitnTo yia v npwteivoolvoeon.

RNA-10i: Iof nou éxouv ws yevetikd UNKO RNA.

RNA-nohupepdon: Ev{upo nou ouvBétel RNA xpnoipo-
no1VTas ws kaAoum povokhwvo DNA.
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Tprowpia: H Unap€n, oe 61Mhog1dés KUTAPO, TPICV avT-
YPAPWV EVOS XPWHOOMUATOS, VT TWV (PUCTONOYIKDY
buo, énws yia napddeyya otnv piowpia 21 (Zuvdpopo
Down).

YBp16onoinon: H oUvdeon 6U0 LovOKAWVWY aAUCidwy
DNA (h DNA-RNA), pe deopoUs udpoyovou oUppwva He
TOV Kavova TS CUPMANPWHATIKOTNTAS Twv Bdogwv.

YBpiSwpa: YBp1&ikn KUTtapikn og1pd Nou napdyetan ano
oUVINEN €vOs KAPKIVIKOU KUTIAPOU WE éva AEUPOKUTIAPO.
Ta kUTapa s og1pds auths eivar aBdvata (1S 1dtnta nou
Vv KANpovopouv anoé ta kapkiviké kuttapa) kai napd-
YOUV povOKAWVIKG aviomuata (1016tnta nou v KAnpo-
vopouv and ta AegpokUittapa).

Ynokivntas: Mepioxn tou DNA nou Bpioketar akpiBas
unpootd and to yovidlo. Ltov Unokivnth npocdévetal n
RNA-noAupepdon pe tn BonBeia twv LETAYPAPIKWDY Na-
payoviwy.

Ynoheinépevo yovidio: Eva yovidio nou ekgpadetal
po6vo ota dtopa H1MA0g1dMY opyaviopdV nou gival opdlu-
YO Y10 TO OUYKEKPIUEVO OMNAOGHOPPO, OX1 OPWS OF eKEiva
nou sivar etepdluya.

®aivétunos: Ta napatnpoupeva Bioxnuikd, ualoloyikd
N HOPPOAOYIKG XapaktnNPIoukd evds opyaviopou nou Ka-
Bopilovtar anod v aAnienidpacn tou yovoTumnou [e To
nep1BEANOV.

Qappakeutikés npwteives: O1 Npwieives Nou XpNolUo-
no1ouvial ws GAppaka. APKETES and autes, Onws n 1v-
OOUMvN ka1 n auéntikh oppévn, Nnapdyovial and yeveukd
TPOMOMOINPEVOUS OPYaAVIOHOUS.

®opéas: Eva aTopo etepdlUYO y1a OUYKEKPTEVO OMNAG-
HOP®O, NMOU OXETETa PE TN eppAavion KAnoias acbével-
as. O 6pos xpnalponolgital cuvhBws yia dropa etepdluya
Y10 QUTOOWHIKE unoAsindueva aMnAdPop®a kai yia Bn-
AUKG@ €1epduya y1a UNOAEIMOUEVA PUAOCUVEETA AMNAO-
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HOPPA.

®opéas kAwvonoinons: leveukd otoixeio, kupiws Ba-
Ktnpiogdyos n nAacpidio, to onofo xpnolponoleital yia
va Petapépel éva koppdu DNA oe éva kUttapo Oéktn pe
okond v kKhwvonoinon yovidiwv.

QUAETIKA XpWHOOWPATA: ZEUYAPT XPWHOOWHAETWY Moy
OToUS MEPIOOOTEPOUS OPYavIopoUs, cupnepIAapBavopé-
vou ka1 tou avBpwnou, kabBopilouv 10 PUAO. Ztov dv-
Bpwno, n napouacia tou Y xpwpoompatos kabBopilel 1o
apoevikd ATopo Kal n anouoia tou 1o BnAukd. Zta Bniukd
dtopa exoupe XX xpwpoompata, evid ota apoevika XY.

®uloouvdetn kAnpovopikétnta: O TpdMNos KAnpovoun-
ons 1610thtwv nou kaBopilovrar and yovidia nou Bpioko-
VIOl OE OUYKEKPIPEVN MEPIOXN TOU X XPWHOOMUATOS KAl
Hev éxouv aAMNASpopPa oto Y.

Xpwposwpikh avepadia: H un gualoloyikh Hopeoo-
yia A o pn @uaiohoyikds ap1BU6s Twv XpWHOOWHATWY.

Qpipavon tou mRNA: H 61ad1kaoia katd tnv onofa, and
10 npodpopo MRNA, ta pikpd piBovoukheonpwreivika
«owpatid1a» k6Bouv Kal anopakpUvouV Ta E0mvid, oup-
pantouv ta e€mvia kar &ivouv dpipgo MRNA, to onofo Ba
kaBobnynoel tn ouvBeon s noAunenudikns aAucibas.
To @p1po MRNA anoteAeitan anokAgioukd and e€wvia,
ota onoia cupnepihauBavovtar ta 5’ kai 3" apetdppaota
dkpa, katd «napaBacn» Tou op1GHoU ToU €EMVIOU.
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