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B2. H Spsnowo;c@u(ﬂ avaipio etvon pio acBévela mov opeiletal 6t petdAhadn
TOV €KTOV 0&€0g NG P-moAvTENTIOKNG 0hvGidac TG aocealpivng HbA.
YuyKeK otV K®OIKN 0ALGida Tov yovidiov to kmotkovio GAG mov
KOO 10 YAOLTOKO 0ED, AOY® OVTIKATAGTAONG PAonG, LETOTPENETAL OE

GT@ Kootkomotlel 10 apuvo&ld PBoiivi. Avtd €xel oG amotéAecUd TNV

MM OTN GTEPEOOAUOPPMOOT TNG OHOCPALPIVIG Kl KOT EMEKTACT TNV
A0y TG HOPPNG T®V €PLVOPOKLTTAP®V, TOL OOlo 6€ GLUVONKEG EAAELYNG

%?évon TAPVOLV TO YOPOUKTNPIGTIKO OPEMOAVOELDES CYNILOL LLE ATOTELEGLLOL TOL

A@roua OV €

7

ivar opdluya Yo to petodhaypévo yovidio (B°) va mapdyovy pévo
™ petadiaypuévn apooeorpivy HbS kat va epepaviCoov avaipio.

% Ol yVOGELG TOV £YOVLLE ATTOKTNOEL GE LOPLOKO EMITEDO YLl TOV UNYOVIGULO TOV
onuovpyet tn yevetikn| avt acbévela, v omoia &yovpe pehetnoel deodkd
BonBobv oty Eykoipn Syveon TG Kol HOG TPOSOEPOLY TN dvVATOTNTA



oxeOGIOD TNG KOTAAANANG OepamenTikng aywyns. Mio teyvikn didyvmong
elvalr n mopampnon ™G HOPPOAOYiaG TV epuBpokvTTdpmV cE
EMheryng o&uydvov. Xy TEPIMT®GT TOL TO ATOWUO TACYEL, TO EPV
naipvouv to dpemavoeldés oynpa (dokipacio dpemdvnong). Mmopouvy
xpnoworombovy  TEYVIKEG MOV  EMTPEMOVV  TOV  TTPOG
awoopopivng HbS ota epvbpokdttapa Onwg Kot TOV
netadhaypévon yovidiov (B°).

TOTIGUO  TOL

*TTapatpnon: Mropel va avagepbel mg dayvmoTikn ué@o8o%\% NAEKTPOPOPNON

alpLos@apivng. \

B3. Ta Baxtipla mepiéyovy ektoc amd 10 KOPLo KukAkd oikhwvo nopio DNA kot

miacpiow. Ta mhaouidwo sivor kot avtd oi @o KUKAIKG popro DNA pe
Swpopa peyédn. Ilepiéyovv pikpd T[OG C YEVETIKNG TANPOPOPIaG Kot
arotehovv 1o 1-2% tov Paktnploxod D Eva faktiplo pmopet vo dtabétet

TEPLOCOTEPO ATO £V, TAUGHIOLN w%ﬁx aviypbeovior aveEapnta and to

<

KOpto popro DNA tov Poaktnpio a0 TV YoVIdlov Tov TEPLEYOLV TOL
TAOGLUOI0. VITAPYOLY YOVIOLL EKTIK ;g oe avTBloTIKd Kol yovidlo, Tov
oyxetilovion e TNV HETOPOPS TIK 1KoV omd éva Paktiplo og dhro. Ta

TAOGUdIL EYOVV TN 80\@’[

peta&y Tovg 660 Kot

TAAAAOGOVV TO YEVETIKO LVAIKO TOGO

4

peta@épovTon and & TPLo 6¢ GAL0. Me tov TpOmo 0vTd petacynuatilovv

70 BOKTIPLO GTO OTOID/EIGEPYOVTAL KO TOV TPOGHIO0VV KAVOVPYLES IO1OTNTEG.

To yovido KOTNTOG OTNV OUTIKIAIV TOv GTEAEYOVS A 0ALd KOl TO
yovidlo a\/%@Kémwg oTNV TEVIKIAIVI] TOV oTedéyovg B eivar yovidia mov
evtomiC oe mloopuiow. Katd v avapuén tov Vo GTeEAey®V Kol TNV
LLET % TOVG € OPENTIKO VAMKO TOL TEPLEYEL KOt T OVO avTIPLOTIKG GaiveTot
TOG —TPAYULATOTOMONKE  UETACYNUOTIOUOS  OpopUéveV  Paxtnpiov  AOY®
%?(popdg mooudiov and 1o éva otéheyog oto dAro. Ta Paxtnplokd
A@\Srmpa oL KOTEANEAY  vo  €yovv Kol TO 000 TAGCUIOWL  amEKTNGOV

@ avOEKTIKOTNTO KOt 6Ta 00O avTiBloTikd Kot £dmoav TIG OmOolKieg Tov
<§ mopatnpOnKav.



B4. H petdopaon oo mRNA givoar 1 aviietoiyion tov KOSKOVIOV G

Kol 1 OWdoYlK] GUVOEST TOV OMVOEEMV GE TOALTENTION
[Tpaypatonoieitor oto pipocmpa pe ™ Pondeia tov tRNA ko
TOALDV TPOTEIVOV Kot evépyelag. Kabe popo tRNA éxet pi Q-
VOUKAEOTWI®OV TO  OVTIK®IKOVIO, HE TNV  omoia %évawl AOY®
GUUTAN POUOTIKOTITOG LLE TO AVTIGTOLYO KMOUKOVIO IOU@WA. Emniéov ka0e
tRNA Swbéter pia g0k 0éom odvdeong pe éva @Kpmé\/o apwvo&y. H
HeyaAn pocmpuikt vropovada £xel 000 BEcelg € ¢ tov tRNA o11g omoieg
tomofeTovvtal pe KatdiAnin oepd to tR @ atd v &vopEn Kol v
EMUKVVOT TNG TOAVTENTIONKTG AAVGIONG. Q

Me dedopévo 0Tl T0 TPAOTO AVOED TOV ‘EQ. SIsiwl Katd TV évapén stvon m

pebetovivn, 6tn cvvéyeln tomobeteit vKivn kot Enetta 1 Porivn Kot a@ov

N peydin prpocopikn Unouovdﬁa@?&')o 0éoeig erodoync tRNA, ) otiyun

mov petapépetor N Poarivn, ad to’ prdc@pa amopaxpuvetor o tRNA g

pebetovivne. I'vopiCoope 6 0 mov avtioToyEl oty pedetovivn

etvar to ATG emopévag v
UAC.

I't. H 6éo péng avtiypagnc Ppiocketor 6to B kot 1 21 ahvcioa avtiypdeeton
CLVENQ
T0

K o Tov tRNA &ivatl to copumAnpopotikd

16 0e€14 TPOG APLOTEPA. LTOV AGVVEYT] KADVO TO TPOTAPYIKO TUT O
Oa tomobetnOet 1o eivon to UL 2 .

2. %ﬁptuécmua KOTA TNV ONUovpYio TPpOTOPYIKOV TUNUATOV EVEOUATAOVEL

%med)ﬂ] (U) anévavtt amd v adevivn. Emopévog Ba torobetmbovv cuvolkd
padlepvepPYEG OVPAKIAES.

@ Koatd v emymkovon tov mpotapyikdv tunudtov 1 DNA moAlvpepdon

% tonofetel yovaviveg G oamévavtt amd Kvtooives. Emopéveg cvvolikd O

tomofetnBovv 13 padievepyég yovavive.



I'3. Metd v oAoKAMP®ON TG AVTLYPUPNG TA PYBOVOVKAEOTIOW TOV TPOTAPYIKAOV
TunudTov Ba avtikatactafodv and decofHpiPovovkieotiown amd
moAvpepdon. Emopuévog ov pn padievepyéc yovoviveg tov T
TUNUATOV  (GVVOAKA 5) Bo avikaTaotadovv amd  padlevepyés,

Vtapyovv cuvolkd 13+5=18 padievepyég yovavivec. Q\

GAATTC GAATT
CTTAAG CTTAZ
MAacpidio A Qﬁf?é%ms
CTTAAG GAATTC
CTTAAG

I'4.

GAATTC

alvcidov mn 0éom avayvopiong yu eploploTikn evoovkAiéaon EcoRI
pmopet va vapyet povo 1 opd ot niowo A (eite emdvo, eite KGTo):

Av 0 gEmtepKOG KAMVOG £xeL G Egavo n 0éon avayvoplong stvor n
5 Kato 1 0&on avayvopiong eivot

EMAV®. AV 0 £mTEPIKOG KADV

KATO.

To mhaouido A eivar Kard&%og @ KA®OVOTTOING™G.

To mhaouido B yuw i 10(@» youg umopel va éyer eite 2 Bécelg
avoyvopiong (av 5" ot @U pkov KA®vov) N kapio (av 3" oto G 10V
eEMTEPIKOV KAOVOV). LEVOCIEV elval KATAAANLOG OpENS KAMVOTOINGoTC).

~

GGGGGAATTCATGTTTCACAAAGAGTGAATTCGGGG
CCCCCT GTACAAAGTGTTTCTCACTTAAGCCCC

Ao TV ecova 2 TPoKHTTEL TMG Xé}%cavatokwuoﬁ TOV OVTUTAPEAANA®Y

ovyia. tov DNA mov pag divetar n kmdikonotel S-nentidio, n

aAAnLo POKVTTEL LOVO UETA TNV GOGT EVOOUATMOT (e1KOVa 5) £xel TOVG
TOLPO. POGOVOUTOAGLOVG AKPOV:

(ko AvGida)

5' GAATTCATGTTTCACAAAGAGTGAATTCGGGG 3!

2 CCCCCTTAAGTACAAAGTGTTTCTCACTTAAGCCCC 5'

EVGOUATMON He TOV 66Td TPposavatoMopnd o givar av to 5' dkpo g
@ KOOIKNG oAvcidag tomoBetnOel mpog TOV VTOKWVNTI] TOV  TAAGULSIOL.
O aviyveutg 0a Tpémet var eivol GUUTANPOUATIKOG KO OVTUTAPAAANAOG LLE TNV
% aAvcida mov vPpdomotel (€otm OTL VPRpLoTolEl TV K®OKN aAvcida 610 S
GKpo TG omote Ba £xel TNV akOAoVON adiniovyio:
3' CCCCCTTAAGTACA 5' (amoteieitor amd 0e605L pLBovoukAE0Tio)).



OEMA A %

Al.

A2.

O Nikog €xet KANpOVOUNGEL T HIGE TOL YPDOUOCMOTO. O TATEPQL
T0v. Meta&y autdv £xel KANPOVOUNGEL Kal T0 Y Yp® ué tov, toO
OTtoil0 Kol 0 TOTEPUG TOV £XEL KAT|POVOUNGEL QIO TO% TOL TOTEPO,

(dnhaodn amd tov mammov 1).

Amnd 10 23 ¥pOUOGOUATA TOV KAT|POVOUEL O 0570md TOV TATEPQ TOV,
0 22 QVTOCOMKA UTOpel Vo, TPOEPYOVTOL and 1 yyd 1, eite
and tov manmoL 1, aAlhd to Y ypouocm @copsi va. TPOEPYETAL LOVO
and tov monnov 1. Emiong 1o maboroyd aliniopopeo tov Kdoto to

omoio kKAnpodotel otov Niko mpémet oépyetatl and tov moanmov 1,
KaB®dc povo m ywyd 1 pmopel va €€l KANPOOOTHGEL TO OVTIGTOUYO
(LGLOAOYIKO. YVUVETMG O €A 0G apOUOC YPOUOCOUATOV TOV

pmopet va £xet K?\npovouﬁc@y ikoc amd tov mammov 1 elivon 2
YPOUOCHUOTO, TO Y KOl TO 2@

KoBog o Kootag £xet Y0 oV TAGYEL amd OpoKvGTvoLpia, Oa
eépetL Eva TaBoloyiko ve) @0. Yuvenmg, epocov yvopilovpe 6t 0
Kootag etvat vy glvar %{)@yog Y10 QVTO TO YVAOPIGLLOL.

AvtiocTtoa, Kal r@é\m &xel évav yovid mov maoyel, eved n o ivon
vyme. Omote ko  EAévn Ba eivan etepdluyn (dnhadn @opéac) yu v
opokvotvoupial/Epocov 10 2° madl @éper  Tpelc  SlopOpETIKEG
akknkovxis@camv Yy 10 xpouocopo 21 dieopetikés, Oniadn Tpio
SLLPOPETL popocopata 21. Zovendc, o AavOacuévog dlay®pIoHOg
£ylve K %E%Tﬁ TPOTN HEIOTIKN dwaipeon kol 11 Mapia kAnpovounce ond
TOV 7 0TOV 07010 £yve 0 AaVOUGUEVOG 010 MPICHOG 2 O10POPETIKA
oA pPa, Apa £V PLGLOAOYIKO Kol Eva TaBoAoykd. ATO Tov AALO
yovéa—dev yvopilovpe av KANPovOUNGE QULGLOAOYIKO 1 TABOAOYIKO

NAdHopeo, 1 Mapia dev Ba mioyel 0o oplokvoTIVOLPia.

%nkéuop(po. Opwg, epdoov @épel TOLAAYLOTOV £VO PUGLOAOYIKO
¢

A @ E&etalovpe Eexmplotd o 2 YopaKTNPIOTIKA GTA VO PUACL.

Yto Onivkd g F, mapatnpovdpe 0t €xovpe pdvo pkpéG Kepaieg evad M

avoroyio yuo ta @Tepd givar 3 kavovikd : 1 atpo@ikd.



e Y10 apoevikd g F, n avaloyia yuo tic kKepaieg ivar 1 peydres @ 1 pikpég kot
Yo To OTEPA 3 KAVOVIKA : 1 atpo@iKdL.

YVVENMS, POCOV Yo TIC Kepaieg ota OnAvkd spoaviletar povo éva@%éwnog

EVD 0TO 0poEVIKA epovilovTal Kot ol dV0, cupmepaivovpe 0Tt To Eyehog Kepaig

KANpovouEital Le GUAOGHVOETO TPOTO KANPOVOLUKOTNTOG. AVTE aivel O10TL T0

éva and 1o 2 X xpOUOCOHUITE TOV ONAVKOV TPOEPYETAL ATE TOTEPO, O OTOL0G

eEpeL LOvo €va X, To 0moio KANPOVOLOVY OVOYKAGTIKG O nAvkoi andyovor.

[a t0 oyfua tov @etepdV dev mapatnpeital ou%tgp(pia oe Kovévo @UAO.

2UVETMOG TO YUPUKTNPLOTIKO OVTO TPETEL VO K)\.T[p@ TOL LLE QVTOCMUIKO TPOTO

KANPOVOLIKOTNTOG. Q



A4.

To péyebog wepaiog, tO omoio KAnpovoueitor HE @QLAOGVVOIETO TPOTO
KAMPOVOLUKATNTOG £XEL O EMKPATEG AAANAOLOPPO AVLTO TOL ELOVVE
iKpo péyebog (kabhg avtd eppavietor oe 6Aa ta OnAvkda g F
TPOTOG Y. VO VTAPYEL GLTN 1 OUOOHOPPio. G TPOG TOV
QOWVOTLTIO glval EPOGOV £XOVV KANPOVOUNGEL TO EMIKPATEG O
Tov moatépa Ttovg (emewdn Oha Ta OnAvkd Exovv KANPoO

(Lovadwo) X tov TTéEPa TOVG). %

E@dcov 6tovg apoevikoig g F, eppaviCovrtat kat ot 2 n@ QOLVOTVLTTOL Y10l
T0 pnéyebog G Kepaiog KOl TO OPGEVIKA Kknpov@@i) éva and to 2
APOULOCOUOTA TNG UNTEPAS TOVS KoL TO Y TOV TOTEPQ TOVE,/TPETEL 1| UNTEPQL VOL
etvat etepdluyn v’ avTd 10 YOPAKTNPLIOTIKO.

ol TO 1010

[Ma o etepd, N popeoroyia TV omoimv KAnpov 1 LE QVTOCMUIKO TPOTO
KAMPOVOLUKATNTOG KOt 6T, 2 @O EYOVLLE OLVOA, :1.

[Ma va mpokdyel avt n avaloyia mpémet Ko, yoveic va givan gtepoluyot.
Eniong, epocov eivor 3 kavovikd: 1 ot K, TPEMEL TO YOVIdl0 Yo TO

KOVOVIKG Vo ETKpaTel TOL Yovidiov yuo wo KA.

Sovenhg, ovpPoriovrag mg XM to yovidioyia Tig pkpéc kepaics kot og XM 1o
yYovidlo yio TG peyaleg Kepaieg Ko
KOVOVIKG QTEPE KOl G @ TO YOVidl0

01 YOVOTUTTOl TV otOp®V NG Fy
Fi: Q: doXMX" Zzib
3: dexXMY ZQQb

(H dwotavpmon mov emif DVEL db@g TOVG YOVOTLTTOVG YIVETOL GTO TEAOG).

oAilovtag mg @ to yovidlo Yo To

"o va Tpoxvyouv avto Q yov@t otV F| mpénel oty matpikn yevid o
évag yovéag vo gtvon opodtuyo TO KOVOVIKG @TEPA Ko 0 GALOG va givor
opdluyog Yo To. aTPOPIKE, POV OAoL o1 amdyovol otn F; elvar etepolvyot
Y o0To TO YopoktRploTikd. o Tig kepaieg epdoov ot Fy dha ta apcevikd
£xovv 10 yoviéié{% ,mpEMEL 0TV TATPIKY YeVId 0 OnAvkog yovéag va stvon

opdluyog Y T pég kepaieg. Ta ONAvkd g F; etvor 6Aa etepolvya yia to
péyebog tov V, OTOTE, EPOGOV AVOYKAGTIKA £XOVV KATNPOVOUTNGEL TO X
and to Oniv G TOTPKNG YEVIAG, TPEMEL TO APCGEVIKO TNG TUTPLKNG VO PEPEL
10 X",

Anka@hn& 01 YOVOTUTIOL TNG TATPIKNG YEVIAG Elvat:

: Q: oOXMXM
<\ ii@: ooX"Y (1" mepintomon)

3 DOX'Y (2" mepintomon)



KaOhg mpokvITovY Ot 10101 amdyovor aveEdptTnTo Amd TO TOLOG YO glvai
op6luYOog Yo ToL KAVOVIKG KOl TTOL0G Y10, TO OLTPOPLKE PTEP.

Ax0A0VOOVV 01 SGTAVPADGELS 01 0TToieS EMPEPALDVOVY TOVG yovéx ve:

1) F; ® F, @

3\ 9 oxM OX" oxX" /] X"
oxM OOXMXM | ddXVMX" | DdexMX)) DXV X"
oY oOXMY | odX'Y | 0exMY V| oex'y
ox™ DeX"XM | 0oXMX" | ooXMXM | goXMX"
% ooxMY | ®ox'Y i) 0oX"Y

Kabdg mpokdmtovv ot docuéveg yio m avoloyieg, emPefordvovior ot
yovéromot yia tnv Fi.

2) P® P %
1" o
)

Q @ DoXMY
@ 2" nepintoon:

Ly a\e 9x"
@ dX" DoxMX"
@ oY DeXMY
Kabmhg kat ¢ dVo mepmTOoElS emPePaidvovtal ot yovotumol yuo v Fy, 1oydovv

Kot ot 2.
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