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1. 2Zyoiwo oeh. 17 and «To DNA ... tov ™ ié
TOV TPOTEVOVY. %
ag/ gehattovpevo péyeboc. H

jPe PUCIOAOYIKO  LETOPACIKO
€G, Ol OTMOieC OLYKPOTOLVTOL
» xbPbe ypopatido oe  OvO

7

Bpaylovec, éva peydro wor—éva pkpd. To HETOQACIKE YPOUOGOUATO €VOG
KUTTOPOL SpEPOLV usroc&')wg ¢ 10 péyeboc ko ®g mpog T Oéom
TOVL KEVIPOUEPLOIOV.

{ %

O  apBudg ot [tQPPOAO YpOUOCOUATOV  glval  1dlaitepo
YOPOKTNPIOTIKO KAOE @ . ZToV\ OVBpOTO TO QUGIOAOYIKE OPOEVIKA Kot

ONAvKa dtopa Exouy GTOV TLPRVDL \POV COUATIKOV TOLG KLTTapwv 23 (evyn
XPOUOCOLATOV. T@XNW@ KkdBe Cedyoug eivor moTpKng Kot 10 GAAO
LUNTPIKNG TPOEAE (02 ovv 101eg 1w tec. Amd ta 23 (ebyn to eivon
LOPQOAOYIKAL a eVl Kot oto Onivkd drtopa kot ovoudloviot

QUTOGMUIKA XPOLD O'JHOL§~ 23° (ebyoc ota Onlukd dropo omoteAeitan omd

amewovion aut omoterel TOV TUTTO.
YpoOUOcOU aroTeleital amd 600
oto kevrpopepiolo. To «eg id10

,

2. T?
A. Ta ypopocopata tagvopovvrot eve ) Cev
€

£

dvo X ypopocHuOTa, ota 0poevikd amd &va X Kal &va Y xpoUOCOUA.
To Y ypoudcopo uwpotepo oe pEyebog amd to X. Ta ypopocoupata
avtd A&yovtal (pv Kol ©€ TOAMOUG OPYaVIGHOUG, CLUTEPIAALPOVOUEVOL
T0V OvOpOTOUL, Gopilovv 10 @OAO. Ztov AvBpomo m mapovsio oL Y
YPOUOGDUOTOG é? pilel T0 apoevikd ATOpO, EVO T OmOvsio TOL TO BNALKO
dropo. 'Eroy, <:sv QUOIOAOYIKO  apoevikd  dtopo &gt 44 OVTOCHOUIKA

XPOULOCOLLOL éva  Cevyog XY, evd éva  @uolohoyikd Onivko 44

aVTOGM méva Cevyog XX.
3
s%/

00VUE TN O100KAGIO AVATTUENG LIKPOOPYAVICUMY GE LYPO OpemTikd

Zopgon
D?né%?/@ amd onowacdnmote cuvnkec. Tlalotepa o dpog Ldpwon xpnoonoleito
névo yiew ovaepofieg dtepyacieg evar onpepa kot avaepoPieg kot aepopies.

[Tpoidvta COhpmong:
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1. Ta idw Ta KOTTOPA TOL OVOopAlovTal Bropdla

2. TIpoidvrta xuttdpov OTtmg TpmTeivec Kot avTiPloTiKd.
(oeh 109 Zyxohko0)
Apywcd draympilovror To vYpd and oTEPEd GLOTOTIKA. XTO 6TEPER TEPAAUPAvOovTaL
kat ta kottapa. H Swdikacio avt yiveton pe dmbnon 1 euyoxévipnon. To wpoj
ov embuvpovpe pmopel va TEPAaPAVETOL OTA GTEPER 1| TOL VYPA GLGTOTIKO
mapolopBavovtal pe T xpron KatdAAMAmy nebddwmv
INa va a&omomBolv ta mpoidvra g Lhuwong mpémel va eivar amdAvta
xopic oo mpoopiéelg (Zerida 111 Zyoikov)

4. Zyohxkd oeh. 123 amd: «H acBévewn avt opeireton .... va \
KOTOTOAEUGED).

Anaviyen eto OEMA 3°
A.
H Tevetum pmyovikny Ppiokel eoppoyn T

TEPLOPIOTIKEG EVOOVOUKAEATES, - EVOLHOL TTON DN
aAAniovyiec Pacewv - xobB®OG Kol To “TROSUIdOL,
\%

eopeic Khwvomoinong. Ta mhacuidw oW Vv X! &vo DNA kot va
: T atomto. va  dgxbolv

aTIGtOV aL va eK@pacovv T0 EEVO

] oomoovvTal ¢ EEVIOTEG,

NOYOTO0VVTIOL GOV

avacvvovactovv. Ta  Paxmpla
avaGLVOLOCUEVO TTAACUIOIL VO LET
DNA mov vmdpyet oto mAacUid

Baktpilo ov  dev  Eyouvv n! ouid TOUEVOC  glvor  evaicOnta  oe
avrifotikd.  (I'vopiCovpe Ot oty Ao VTAPYOLV  yovidl Yy TNV
avlextikomto oe  aviplo Mo . va ecédber  éva mhoopido péco ot
Baktplo, TO TOYOUOTA TO yivovtonr  mopodikd  dlomepoTd  oE
LOKPOUOpLa, HETE amd  KatdARnAn tepyasio. H Oludwkacio eicaymyng tov

AVOGLVOLOCUEVOV T {ov  d1c
Mip6d mocootd O Bakthp
Ta Poxkmpla avtd opovE o’ emieéovpe. H emdoyn tovg ompiletan
oTNV  1KOVOTNT L ¢ mopovoio  ovrtifloTikov,  emewn 1O

AVOGLVOLOGLEV oul plExet  éva  yovidlo WOV  TOUG  TPOCOIdEL
avOEKTIKOTNTO oLy

=]

T

evo  avtiflotikoe. Kdbe Poakmmpio mov mpocérafe
€V 0VOGLVOLOGCUEVO TANOUIOW ToAlamhactaletal (N kaAMéEpyela TV Paxtnpiov
yiveton eite oe kMPavo, e oe Puoavidpactipa) Kot diver éva kiovo. H
dwdwacio o movp AMovav  Paxtpiov ovoudletoar kKAwvomoinon. Me tov
TPOTO  aLTO dNUIOVPYEVVTAL TOAAL avTiypaga yovidlwv, yeyovog mov  eival
amopoittn 7mpodrdfecn TOGO Y TN HEAETN TOV GLYKEKPEVOL YovVidiov OGO
Kol Yoo TNV TEpay®dyn g mpoteivng mov avtd kodwomotel. Etor  mapdyovran
ol (pocpuomsy%npwrsfvsg, - OM®OC M WGOLAIVY, 1 avéNTIK OpuUoOVN Kol Ot
WTEPPEPOVE ueydhec mocOTNTEC, KOOOTOVIAS TO. POKTAPO. €PYOCTACIO

,

TOPOLYOYN DTVOV TPOTEIVOV.

nuo 0 poloc Tv Poaxmpiov kot otn Peitioon QULTIKNG TapAyOYNG UE
TE ¢ ov ypnotponotel n Fevetwkn Mnyoavikn. Zvykekpipévo 10 Paxtiplo
Agro rium tumefaciens, 10 omoio (g1 oto £d0og, Owbétel TN QLGN

KovOTTA Vo HOAOVEL QUTIKO KOTTOPO HETAPEPOVTIOC G aLTE €vo  TAAGHIO0
7ov ovopdletoan Ti (Ti=tumor inducing factor). To mhacuidio Ti evoopordveral
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OTO YEVETIKO VAIKO TOV QUTIKOV KLTTAPOV, Kot Onuovpyel  eéoykapoto
(6ykovg) oto chpa TV euTAV. Ot gpeLVNTEG APOV OTMOUOVAOGOV TO TAAGHIO0
andé Tt0o Poxtiplo, KatOPOWoOV VO  AMEVEPYOMOU|COUV  TAL  YOVidlL 7OV
dnuovpyovv Tovg OYKOLC TOMOBETMOVTAG O©TO TAUGCUIO TO Yovidlo mov Oa
pocdmoel oto euTd pio emBount) wWwOmMTe. To avacvvdvacuévo mhaopui

EICAYETOL GE QUTIKA KUTTOPO 7OV OVATTUGOOVIOL GE EOIKEC KOAMEPYELNS
gpyaotplo. Ta tpomomomuéva ovtd @uTIKQ KOTTOpo TeMKE Sivouv Eva
QLTIKO OpPYAVICHO, oL TePIEXEL Kal exkepdlel To EEvo yovido. Ta Sy
QULTQ 7oL dnNuovpyYoLvTOl £yovv TNV wKavomta va  petafiBdlovv

1010 TEG OTOVG ATOYOVOUG.

H Tevetkn Mnyovikn ompilopevn o1 CLYKEKPEVT  1010T %v A.
tumefaciens métuye vo  Onmpovpynoel KoAMEPyEleC avOeKTIKE EVTOLLQ,
xpnowonowwvtag kat 1o Poktinpo Bacillus thurigiensis. To KEKPIUEVO

Baktnpo mov (et o610 £300C, TAPAYEL 1GYLPN tvn, M pmopet  va
KATOOTPEPEL TOAAA €101 eVIOU®MV KOl OKMOANK® etvau
K

0 @opég mo

1o LPN amd TOAAL  eviopoktova.  Ta (03 umopovV  va
ypnowonombovv  yuoo TV KOTOTOAELL TOV OU®V. Apywca
ToANOTTA0C1ALOVIOL GTO €PYOOTNPIO KOl C VVEYELDL ovtal otov oypo.
Ouwg, n teyvikn avt eivor  apKeTd ROVIPY|, /EmEL 0 Poxtipu  dgv
emPiOVOLV Yoo HEYAAO YPOVIKO  S1AoTH Kat cuvémewn,  ypelalovral
ouveyelc yekacpol. ' to Aoyo « s ondbeleg amouOvVOGNG TOL
yovidiov tov PBoktnpiov mOL TAPAYEL TN ) ETOQOPAG TOL oTO PULTA.
H petapopd ota ¢@utd é&ywve tov mhacpdiov Ti tov
Agrobacterium tumefaciens. T tomomuéva  @utd  Ba  eivan
avOeKTIKO oTa O10QOopa EVIOUO. D ©T0 OMoi0 evompatOOnke 10
YOVidlo  avOEKTIKOTNTOG OTO  EVTOUd } acillus thurigiensis 7ntav 10
kaiapmokt. Ta yevetkd Tpe 1 QLTA oVTOVL TOL TOTOV OAMOTEAOVV TI
TolKiMeg Bt.

¢ Béong TtV Yyovidimv OTA YPOUOCOUOTOL,
(lag tov Pdocwv tou DNA ot0 yovidimpa

2]
>

Kal 0 TPOGOIOPIo G

B.
Xaproypaenon eiva mcsuc')
é% ; )

EVOG OPYOVIGHOV
H mopdAinin on DNA b10pépav opyavioudv 6o copufdaiet otmv
AMOKAALYT T® EMKT OXEGEMV 7OV LEAPYOLV UETAED TMV OPYOVIGUDV.

‘Etot, extdg amd 10° DNA\ tov “avOphmvov yovidibpatog, PBpiokovtor ce eEEMEN
TPOYPAULOTO  XOPTOYPAPNONG  YOVIOIOUAT®OV  OPYavVICU®OV Omw¢  &ivol  To
pofato, 0 oKVAOG; eMdOa, O10Qopa. EVTOUD, O YEMOKOAKAG, KoODC Kot
ToAAOL LKpoOpYQL

I H efopavion Sopyavicpmv pmopel va amotpamel S10TL  OTIC KATOWYOEELS

N éuppva Cowv ~ov Kivduvevouvv va efapavictovv. [Mvpnveg amd avtd ta
KoTTapo L va petapepboiv ce amvupnva MOKVTTOPO TOL €100VG TOL Lo
EVOLLPEPEL OTNl CULVEXEIL VO KLOPOPNBoUV oto 1010 1 og ovyyevikd €idog
Coov
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Anaviyen oto OEMA 4°

H oaAAnAovyio. Tov TPOKVTTEL UETC TNV OVOGTPOON

5" TATA ATG TCTACTT CTACTTAATC CATT CG 3 oivoidoa I
3" ATAT TAC AGATGAA GATGAATTAGGTAAGC 5" ahvoida IT

TUNHOTOG OV OVOGTPEPETOLL,
5" GAATGGATTAAGTAG 3" olcida I
3’ CTTACCTAAT TCATC S odwoida I N

To vopo&HAlo mov PBpioketan oto 3 AvBpoka ™G mevTolng g a%vci&as%

OGUVOEETOL - LLE TNV OVACTPOPN - UE QOCPOOIESTEPIKO decUd L " dvBpaxa

™G meviolng g aAivcidag II tov tufpatog @
5" TATAATGTCTACTT 3’ aAvcida I@

3" ATATTACAGATGAA'S’ aAvcido

Kat to avtiotpopo (to 5" dxpo ™G ahvcidog

% T OV OVOGTPEPETAL,
ocuvoéetal pe t0 37 dkpo ¢ ahvoidoc I o Ki\/@v nuatog). H obvdeon

tov 0vo tunudtov DNA yiveton pe 10 6 domn. H Bpavon éywve
070 KOOWKOVIO ANENG TOL OpPYIKOL Y e TEAEGO VO TPOKVYEL VEO

Kodwovio Méng (Metagpépbnke Kotd dugdvia\dEEQ, TOL apyIKOD).
To tufuo tov yovidiov .... @
5" ATG TCT ACT TCT ACT TAAP% 51ch aAvsida

3" TAC AGA TGA AGA TGA U KooK aAvcida

... ko1 tov m RNA 10V V

5" AUG UCU ACU UCU ACU UAA

OV KMOKOTO0VV r(&)sc % TENTOKNG  aAvcidag.  ApyiCovv pe 10
KOOIKOVIO évap&n@s A0 @ T0 K®OWKOVIO Méng.

To m RNA np ue aen ¢ un Kodwng oivcidag, armd v RNA
moAvpepdon, M o a% - IPOGOEVETOL GTOV LROKWVNTY, OoTe va EeTvMybet

©)

TOMIKQ 1 OwAn ENIKa DNA. Xt ovvéyew tomobetel ta pilovovkieotidia
anévavtt oand to. deofupiPovoukieoTidln TG U K®OIKNG 0ALGIONG GUUP®VA e
@ POUATIKOTNTAG TOV Pdoemv. ZvyKekpluévo, OmEVOVTL
QUkXgoTidr pe adevivn, Oupivn, yovavivn, Kot KvTOGivm,
BovovkAieotida pe ovpoakiin, adevivr, Kvtosivn kot yovavivn
avtiotoya. To\, m~ RNA éxet mpocavatoMopd 5 — 3, dwnn RNA
moAvpepdion &st ta ppovovkAieotidln pe 3 -5 pwoPodlesTEPIKO decUO.

\3
by
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Ta t RNA kot to opwvoléa mov épyovior ota prlochuoto
To m RNA ovvdéetar pécm pog oAinAovyiog mov LRAPYEL OTNV OUETAPPAUCTN
nepoy] Ttov, pe TO0  pPocopkd RNA, g HIKPNG  VLEOUOVAONS  TOV
pochuatog, cOUE®VE HE TOV KOvOVe, TNG Suuminpopotikoétytoc. To mpoto t
RNA 7mov épyetar ommv zmpodt) 0&om €1000yNC ™G UEYOANG VTOUOVAOLS T
pocouaToc - gival GLUTANPOUOTIKO 6T0 TTPAOTO K®dwovio AUG tov m
gxel avtikodwovio UAC kot petagépel to apvolh pebetovivn.

To devtepo t RNA pe aviikodkovio AGA - givar cupuminpopotikd oto
kodwovio Tov m RNA UCU — petagéper 10 apwvold oepivn (VU
dedopéva g expavnong). To tpito apvoly - emiong eivor yvooré
dedopéva ¢ expavnong -, elvar n Opeovivn. Metagépetor amd
avtikodwkoévio UGA mov elval cuoumAnpopotikd oto Tpito Kootk

RNA, ACU. Ta tpia mpdTo apwvoléa eivor ta 01 pe to ap
KOOIKOTO006E TO 0PYIKO YOVIOl0, TPV OO TNV OVE.GTROOY. l\@ avacTPOPN
TO0 Yovidlo emunkvvOnke Katd 6v0 KWKoV no ‘o p devTEPO KA
T0 TpiTo KOOWKOVIO, HE OMOTEAEGHO TO TETOPTO —Kal To\épmto t RNA va
uetapépovv  avrtiotoyo To  opwvoléa  oept Bpeovivy)y, H empunkuvon
€101 0V VTAPYEL

otopatd O6tav to PPOcCHOUN GUVAVTIGEL TO
t RNA mov va avtictoyel ¢° ovto.

1° 2° ; Zixéﬁ 59 6°
KOOKOVIO | KOdKOVI0 K@E@KW@ KOO KOOKOVIO | KOSIKOVIO
_ACUY | [UCy,

m RNA AUG UCU ACU UAA
1° avri- 29 avrli’gé oVTL- @ ovTL- 59 avti-
KOOKOVIO | KMOKOVIO | KidwdVIo KOVI0 | KMOKOVIO

tRNA UAC AGA~— 7 UGA AGA UGA -

1° © 3% 4° 59
apvold | /auivosd | Sopwofd | apuvold | opwo&d

nentido | pebeoviviy) &c:&ﬁi/vn \Qbéovivn oepivn Bpeovivn
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