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B3.a. H perét tov ypopocoudtov givoar duvoaty uévo ce KOTTapa To. 0Toio, d1opovvIaL.

Ta xOttOpo ovTd umopel va mwpoEpyovtor €ite amd 10TOVG TOL  SLAPOVVTIOL
QULOOAOYIKG €ite Oomd KLTTOPOKOAMEPYEIEG, OmMOV Yivetan in Vvitro emoy®yn Tng
dlaipeong pe ovoieg mov €yovv pitoyovo opdon. Mia tétowa ovsio eivar 1 PHA n
omoia gumodifoviog v mpwteivn A, 1 omoio avAGTEAAEL TOV KLTTOPIKO KVUKAO,
00N Yel TO KOTTOPO GE KLTTOPIKT OOIPEST. T GUVEXELD TO, XPOUOCHUUTH LEAETOVTOL
070 6Tdo10 TG peTdpaong, 6mov epeavifovv To peyardtepo Pabud cvoneipwong kot
elvar gvotdkprra. Emedn oe éva mAnbuoopd SopodpEvev Kuttdpov T0 TOGOGTO
aVvT®V oL PBpickovtol 6N petdpacn sivor umpo LOTOLOVVTOL OVGIEG Ol OTOiEg
GTOUATOVV TNV KVTTOPIKN dtaipeon ot @don ov ov {0 awou n Kokxucwn n
omoia o avasTEAAEL TN ONUIOVPYIN TOV LKPOGE®
dvvoTdv va oAokANpmOel. X ocvvéyela )
OlAvpo, MOOTE VO OAGEL 1] KUTTOPIKY|
OTAMVOVTOL GE OVTIKEWLEVOQOPO TAGKO. N elvolr oamopaitmn N ypnon
SLAVUATOG TTOV TPOKOAEL TV €1G000 5 5
™ PAEN TG TAACHATIKNG peufpavng.
ovcieg KOl mopaTNPOVVTOL OT 10. Xtn ovykekpuévn mepintwon Oa
ypnoworombet n ypwotikip Ho o0 @Bopilel petd v mpdcsdeon g ota
YPOUOGOLOTA.

OTaV Tpocdebel oe meployég tov DNA pe vynid
TOUEVAS, OGO UEYOAVTEPO TO EMIMESD POOPIGLOV

H ovoia Hoechst ¢
TOCOGTO OOEVIV

EVOVOVTOL [l OE0{LOVG VOPOYOVOL Ol 0Toi0l GTAHEPOTOIOVV TN OELTEPOTUYN
doun ToL adevivn evaveton pe tn Bopivn pe 2 0GOS VIPOYOVOL EVD 1
KLTOGIVI] [IET] tvn pe 3 6ecovg VEPOYHVOL.

Kotd v amodidraén tov popiov DNA emdpovpe oto DNA mov amopovobnke pe
KATOAANAEG YNUIKES ovoieg 1| av&dvoupe T Beppokpacio omdte ondlovv ot deopol
VOPOYOVOL HETOEDL T®V OVO GULUTANPOUATIKOV OAVGIO®V Kol Ol dV0 0ALGIdES
amoywpifovtor n pio and v dAAn. Oco meptocdTEPOL O dEGLOL VIPOYOVOL TOGO
SVOKOAOTEPO ATOJATAGGOVTIOL Ol dVO 0AVGIOES, dNANON OGO TEPIGGOTEPOL OL JEGHOT
VOPOYOHVOL TOCO peyahbtepn Beprokpacio amatteitol yio TV omodtdTaén Toug.

Ye popw givor 0100 peyébovg mePLGGOTEPOVS OECUOVE €xEl OVTO TOL EYEL TA
neplocdTEPa (VYN YovOviving- KuToGivng Kot Tl Aryotepa (evyn adevivng- Bopivng.
Ao o tpio popla peyorvtepa enimeda eHoPIoUOD TOPATHPOVVIOL KOTA GEPE GTO
puoépo 1, oto puodpro 3 kot oto popo 2. Apa n oepd Katd avéavopevo aptud Levyov
yovavivnc- Kutooivng, dpa Kot decUdV vOPoYdVoL Ba elvat:

Mopro 2< Mopro 3< Mopo 1

Emopévmg, n pikpotepn Oepurokpacio amodidraéne amorteitar oto popto 2 Kot m
peyaAvTepT 6to popto 1.
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I'vopilovpe ot

Mnkog Baxtnplokov yovidiopatog = lmm.
Méyeboc yovidibpatog E. coli = 4 x 106 {ebhyn Bdocov.
MéyeBoc pésov yovidrov (Baktnpiov) = 1000 Levyn Pdo
MéyeBog pésov yovidrov (avBpdmov) = 10 x 1000 Levy
[TAn00¢ yovidrwv Baktnpiov E.coli = 4000 (nspmov)

V.

ITAn00¢ yovidrwv avOpaomov 40000 (nepimov) 1000 Cevyn Baoewv
(avBpadmiva yovidia dtabéTovy acvveyn yovidla).
M¢éyeBoc avOpomivov YoVIOIOUOTOS GO v 6 x 10° {evyn Phoewv.
Mnkog avOpmmivov YoVISIOUOTOG CRIATIKO

Méyebog avOpmmivov yovidiopatog 3

2OUPOVA LLE TO TOPOTAVE® OULLE VO VTTOAOYIGOVLE:

) X (mAnBo¢ yovidrwv Bakmmpiov E. coli) = Ledym
Bacewv Tov GLVOXDL T v tov Baktnpiov.

1000 x 4000 = 4 x 10° {&vym Paoewv

(Méoo péyebog ayvBpamivov yovidiov) x (mAnbog avOpomivov yovidiwv) = Cedyn
Baoemv yovidoltwv avipormv.

10.000 x 40.000 = 4 x 10®

4 x 10% Lebyn Baoeov éyer pixog Imm (Baxthpiar).

3 x 10° Levyn Baoswv éxer pkog 10° mm (avOpdmov)
4 x 10% Levyn Bhoeswv &xel pikog  z;
4x10'"/3x10°=4/3x 10°mm = 1,33 x 10’mm = 133 mm

Apa Exovpe:

yovidia E.coli 1mm S yovidia avBpwmov 133 mm

=>1>133x103

yoviSiwua E.coli 1imm yovidiwua avlpwmrov 1000 mm
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2nueiwan: 1o T00¢ VTOLOYIOUOVS YPNOIUOTOONKAY OTOKAEIOTIKG 01 TWUES TOV
oivovtar omo to oyoliké  Pifiio. H puovy mapodoyn mov éyve, eivar mwwg to.

EVKOPLWTIKG Yoviolo, eivor 10 popéc ueyaivtepo. amd ta foxtnpiord, O000UEVHS THG
omaplng twv eowviwv. ETions &yive n mopodoyn 0Tl ) avopePOUEVH TIUN YI0. TO UECO
UIKOG EVOS YOVIOI0D TOV ONADVETOL OTO GYOAIKO L1fAI0, apopd PoakTipio Kol E10IKOTEPO.

¢ E. coli, to omoio uoiiora dev améyel amd to emotnuovikwgs emipefoiwuevo. Térog,

OmoD OIVOVTAY TIUN KOI OVOPEPOTAY KOTG TO TEPLO
OeawpnOnie n doouévy axépoio tun (Ty. oto O

€po N KOO TO A1YOTEPO,

1fAlo oto Kepaiaio 8

V), cvveyng (0ev mapoAeimeton
) Kol Un EMKOAVTTOUEVOS (KavEva,
VOUKAEOTIO0 dev umopel

KOOKOTO00VToL OITd TG €

AAAnAovyia yio MU TUPNVIKOV EVTIOTIGUOV:
HsN-......Pro-Pro-Lys-Lys-Lys-Arg-......-COOH

5'...CCA-CCA-AAA-AAA-AAA-CGG. . .3"
AAG AAG AAG CGA
AGA

AMNnAouxia ylo To Zpa toxovoplakol EVIOMIOUOU:
H,N-Met-Leu-Ser-Leu-Arg-Gin-......COOH

5"AUG-CUU-UCA-CUU-CGG-CARA. . .3
CuG CUG CeA
AGA

To mRNA éyet cOUTANPOUOTIKY Kol OVTITOPAAANAT aAAnAovyio TG U KOOIKNG
alvoidag 1 omoia givatl, €mIONG, COUTANPOUOTIKY KOl OVTUTAPAAANAT TNG KMOOKNG
alvoidag. Apa To KOOWKOVIO OtV KooK aAvcida epeaviCovv tov 1010
TPOGAVATOAGUO Kol TNV 1010 adAniovyio pe ta Kodwkovia Tov mMRNA pe ™ dapopd
011 611 B€om ¢ ovpakiing o vapyel Bopivn.

Ao Vv ex@advnon yvopilovpe 0Tt Kot ot 600 TpwTteives givarl Thavo va VToTioTOLV
otov mupnva. Emopévog, m aAiniovyio-onua yioo tov mopnvikd evrtomiopd Oa
evromiletal Kot oTo dVO YoVidla.
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Eniong, n aAAniovyio-cnpa yioo Tov VIOmIGUd 6To [toyxovoptlo Ba evtomiletatl povo
oto éva yovidw (To kmdkdévia Tov avtioTolovV oTn Kabe aAAniovyio-onua
ONUEIDVOVTAL GTNV 0ALGION LE TOV YPOUATIGUO TOL QaiveTol Topomdve. Me padpo
VTOYPOUUILOVTOL TO KOOTKOVIO TTOVL OEV OVTIGTOLYOVV GE OAANAOVYI0-CT ).

Ewdwotepa, ot aAiniovyiec-onpota Kot ot Kmdké Tov ke yovidiov givar ot e€ng:

Alniovyia I- Koodwn aivsida n Kdtm

3" -TTGTTACGAAAGTGACGTACTCACGATCCGTTTCA. .. 150 Bdoevrg. .. GGTTTTTTTTTTTCTACCATCCTTGTA-5'

AGATGGTAGGAACAT-3

KA
EC0WVLO

Alnrovyia II- Koowkn aAvoida n kot
3'-TTGTTACAAAAGCGTGTCCGTTTCA. ..180 Baoc TGTCGTACTCTATTTTTCTTTGCTGAGGCCATTAGACACC-5"
5 -AACAATGTTTTCGCACAGGCAAAGT . . .180 Bdo CAGCATGAGATAAAAAGAAACGACTCCGGTAATCTGTGG-3"

T T T TTTTTTKA
E0WVLO

‘Eto1, omv AA { milovtor ka1 ot Ovo aAANAovYiec-oNUaTO, ETOUEVACG,

K®OIKOTOLEL, TNV N omoia evromileton 1000 GTOV TLPVA OGO KOl GTO

HITOYOVOpL

Kobng &v 0 kmowKomolel Eva apvo&h N Tpwteivn B 1 omoia kmdikomoteitat

amd v AMnlovyio I amoteleiton amd 64 apwvoééa kor M wpwteivi A 1 omoia
kodwomnoteiten amd v AAAnrovyia II amd 75 apwvoééa.

B. H mpoteiv B eivar dvuvatdv va evtomiotel 10060 ©TOV TLpHve. OGO KOl GTO.
prtoyovopla. Emopévog, mpdkerton yioo mpwteivy mov umopel va oyetileton pe
KUTTOPIKEG OEPYOCIEG TOV EMITEAOVVIOL KOl OTIS MEPLOYES TOL KLTTAPOL. Tétoteg
TPOTEIVES elval:

1. Ta évlopa g avtypaeng (DNA molvpepdorn, DNA deopdon, DNA ghikdoeg,
TPOTEIVEG TOL TPHOSHOUATOG, EmdtopOboticd évivpa)

2. H RNA molvpepdon

3. Aopkég mpoteiveg Tov prpocmudtov

(O pobntg Pabupoioyeitor pe dpiota av ovaeépel Lovo 2 omd To ToPATAVED)
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v. H pOBuon g ékppaong twv yovidiov 0T EDKOPLOTIKG KOTTOPO YIVETOL [UE 10101TEPQ

TOAVTAOKOVG UNYAVICHOVS. ZVYKEKPIUEVA YiveTan o€ 4 emimeda:

e To eninedo TG peTOYpaPNS

e To eninedo petd ™ petaypoen

e To eninedo ¢ petdppoong, Kot,
e To eninedo petd ) petdepaon
H mopeia g tpwteivng B eAéyyeton 610 eminedo petd
glte G aAAniovyiog-onuo TUPNVIKOD EVTOMIGLOU
UITOYOVOPLOKOD EVIOTICUOD EXEL OC OMOTEAE
avTioTOLYO GNUEIO TOL KLTTAPOL OO TNV AAANAOL

LETAPPOGCT OOV T OTOKOT)
NG AAANAOLYIOG-GT L. TOV

tgbm katevBdveTar oTO
€XEL AMOKOTEL.

OEMA A
. Amo ™V mopatnpnon Tov d00Evtw V TPOKVTTEL:
[Todi 1: eivon kopitot.

[Toudi 2: etvon ayopr. ; \\;/
IToudi 3: eivon kopit

[Toudi 4: etvon ayopt.

Atioloynen: JUE 0Tt 0 KOPLOTLTOG €ivor 1M ameEOVIoN KOTA
EMATOVUEVO UEYEDOC TV HETOPACIKAOV YPOUOCOUATOV £VOG SLOPOVUEVOD
EVKOPDOHTKOU KHTIOPOL

Eniong yvapiloope 011 ta ypopocodpate tov ovlpmdmov Odlakpivoviol oe
OQVTOCMMIKA” KoL QUAETIKA. Xg KAOe QUOI0A0YIKO GvBpwmo vrIapyovv 46
LETAPOCIKA YPOUOCOUATO GTOV KOPVOTLTO TOL opadomomuéva o 23 {edhyn
OHOAOYOV ypoHocOUdTOV ond ovtd ta 44 (22 (evyn opoldymv) sivon
avtooopkd kot to 6vo (1 Levyog) elvar euietikd. To kopitoia €xovv éva
Levyog TANP®G OPLOAGY®V PLAETIKAOV YPOUOCOUATOV XX Kol To 0yOpLo EX0VV
éva, (evyog QLAETIKOV YpoHocOUATOV XY, 1oV peavifovv HePIKY] opoioyia.

[Hopatnpadviag Tovg d00Evieg KapvdTLTOVS SlAMIGTAOVOLUE TNV Vmopén 46
YPOUOCOUATOV, 0VE VO OUOAIY®V KOl GTOVS TEGGEPELS KOPLOTVTTOVG KOt Y10l
TOVG KOPLOTLTTOVG TV OOV 1 Ko 3 damot®vovpe v Vvrapén Levyovg
QULAETIKOV YPOUOCOUATOV XX gvd Yia To Tondld 2 kot 4 SlomIGTOVOVUE TV
Vapén QUAETIKOV Ypopocoudtov XY.

Yvvenmg ta moudtd 1 kot 3 eivon to éva amd to {evydplo TV S1OVUGV KoL TO,
ool 2 ko 4 gival 1o dAAo (guydpt Twv 0100 U®V.
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i. Movoluyotud didvpa: To Levydpt Sddpmv 1 kot 3
etepoluymtikd didvpa : To {evydpt Sovpwy 2 Ko 4
AttioAoynon:

Epdcov 1o povoluywtikd didvpa mpoépyovior amd to 1010 Luymtd
dbétouv kot 1o 1010 akpPig yovidiopa. To erepolvywtikd didvpo apod
npoépyovior omd dapopeTikd {uymTd apévetal va  dtabétovv
TOVOLLOLOTLTTOL YOVIOIMO LOITAL.

16 ewkdvo Opovoudtomv
OYOVYPOUOCOUATOV TOVS, TOV
opocopdtov 10 ko 10°. Ano

Ed® to modwd 1 kon 3 gpoaviCovv
oV dokpacio méyng pe EcoRI

ii. tdopogivar ToAd mhavo va dtabétovv €va OPOL0 €K

iii. To ypopdcoua 10 and to {evyog opordywv 10 kot 10" tov povolvymtikmv
SVU®V TOVG TO KANPOJOTNGE 0 TATEPAS TOVS, YEYOVOS TOL SLOTIGTMOVETOL
amd TNV ELEOVT OLOLOTNTO TOV YPOUOGMUATOG TNG OEVTEPNG GTNANG LE TO
avtiotoryo g 3" oTANG TOV 0EVTEPOL TYNHOTOG oL pog divetal. Etot
TPOKLTTEL EVAOYWC, OTL T0 Ypopdcsouo 107 ta povalvyotkd didvua To
KAnpovopncay amd tv UnNTéPa ToVg YeYovog mov emPefarmdverol Kol and
Vv obvykplon g 4" otAnNg Tov 0gVTEPOL oyNuatog pe v 11 Ko v
deVTEPT TOL 1010V GYNLOTOG.

Ta dvo tehevtaia Bpavouata oto ypopdcsouo 10 Tov matepd Ommg
eupoviletor oty Tpitn OMAN TOL OEVLTEPOL GYNUOTOG, UTOpPeEl va
epunvevbel pe v vmoébeon oL EMYGHOD TOL GULVEPN HETOED TOV
ypopocoudtov 10 kot 10°tov matépa, yio 1o dedopévo ypopocopa 10
mov ypnowonombnke  omv dokipocio mEYNG pe EcoRl mov pog
enpaviCetal 6To de0TEPO OVLTO GYNLLOL.
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iv. To min0og tov tunudTOv Tov epeaviCovtal avd YpOUOCMOLLO OEV UTOPEL Va,
arotehel Kprrplo tov peyébovg tov popiov tov DNA mov mémntetan omd
TNV TEPLOPLOTIKT] EVOOVOVKAENGDT).

Awtodoynon:  I'vopilovpe Ot1 01 TEPOPIOTIKEG  EVOOVOLKAEATESG
avayvopilovv edég aAiniovyieg 4-8 vovkAieotidiov oto dikAwvo DNA.
Mio amd TIG TEPLOPIGTIKEG EVOOVOLKAEATES ypPNoonoteital vpimg
etvar  EcoRI mov amopovodnke amd 10 Apwo Escherichia coli. To
évlupo avtd 6moTe GLVOVTE TNV GAANAOV

o010 yovidimoupa, KOPet

katevbouvon 5°—37) qgnvo
GTO. KOUUEVA OKPH: &
VOpOYOVOL E iﬁ GLUTIA

» [Lo.
H ok 1 Kf) \@'

[evoKimva dkpa and alevydpwteg PAcElg
aLTO UTOPOVV VO CYNUOTICOVV OECUOVG

0pYOaVLD NET61 10 yovidiopa evog avadTEPOL ELKAPLMOTIKOD OPYOVIGLLOD
uropet omel o€ YIMAdEC KOUUATIOL HE TNV TEPLOPICTIKN 0T

EVOOVOUK

To m\0Bo¢ TV Bécemv TEPOPIGHOL €VOG YPOUOCHUNATOS 1) YEVIKOTEPQ
evog tuuatog DNA  yuo éva meplopiotikd €viupo givor toyoio kabmg
kaBopiletar and v aAAniovyio tov dedopévov Tunquatog DNA, n omola
etvar wpoidv e&éMéng (nopie DNA opyavicumv 1 1dv). Qotdcso, 660
avéavetor to mANOog twv Cevywv Pdoewv mov  ovayvopiler o
TEPLOPIOTIKT] EVOOVOLKAEAOCT], OVOUEVETAL VO, HEWOVETOL 1 ThavotnTa
EUPAVIONG U0 GLYKEKPEVNG OlKA®VNG aAAnlovyiag, o oyéon pe TNV
mOavOTNTO EUPAVIONG P0G AAANG BEoMG avayvdpPIlong UG SLPOPETIKNG
TEPLOPLOTIKNG EVOOVOVKAEAOTG, TOV avayvopilel Béon pe Aryotepa Cevyn
Baoewv.

v. T ta povoluywtikd didvpa 1o ypopdcopa 10 (ypoppukod dikkovo uoplo
DNA) and 10 {g0yoc v opoArdymv kotd v dokipacio méyng pe EcoRI
KOmNKe €51 Popéc, OGOV TapatnpovvIon EnTd Bpavouota. To opdroyo
ypopdcouo 10'komnmke mEVIE QOPEC POV TPOKLTOLV Ad OVTO €L
Opavoparta.
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vi. Ao T1g 6V0 Y1aY140EC TOV SOVUWV UOVO 1) Ka. ZOUTETOL vl oV T TOL UE
mBovotnta 100% €yl petapifdost yovidia tng kol ota téccepa £yyovia
™¢. Ev avtiBeon, n xo. Péva evdéyetan (pe pikpn ootodco mbavotra™*) va
NV €xel KANPOSOTNGEL OKOUT KO KAVEVA YOVIOL0 TNG GE £V TOLAAYLGTOV
and T gyyovia TG.

H ywyid Zapméta, stvor n untépa g EAnidag ko ¢ Aomaciog mov ivat
Ol UNTEPEG TV OOVUMV, CLUVETMS OAM TO STOLVULPEPOVY TOVANYIGTOV KATA
OTOKAELGTIKOTNTA TO GUVOLO TOV UITOYOVOPLAKOD YOVIOIMUOTOG TNG Y10Y1aG
Zaumétag, aeov m petafifaocn Tov
UNTPIKN.

vo. unv uetafifacoovy
Meiwon ovufaiver ug
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