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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 dopdon. Mia térola ovoio eiver

sipoong ko
V TO TOGOGTO

070 6Tdo10 TG peTdpaocng, 6mov epeaviovv to peyarvtepo Pad

00N Yel TO KOTTOPO GE KLTTOPIKY| OAPEST. XTI GUVEXELN TOL xpcou

elvar gvoakprra. Emedn oe €va mAnbBuopd dwpovduevov. kv

OTAUATOVV TNV KVTTOPIKN dlaipeon otn edon ovtn. TETotouoia ivat 1 kKoAykiviy n

aVTAOV OV PpickovTol TN HETAPaoT etvat piKpod, YPNOLLL VIOl 0VGiEG Ol OToieg

omoia o avaoTEAAEL TN ONUIOVPYIN TOV LKPOGMANVE KOV dpo n pitwon o€ Ba givan

ovvoTdv va oAoKANpwOel. X cvvéyeln To
SlAvpo, MOOTE VO OTAGEL 1 KVTTAPIKY] TOVG
OTAMVOVTIOL GE OVTIKELEVOQOPO TAAKOL.
SLAVUATOG TTOV TPOKOAEL TNV €16000 vEPOD
™ PAEN TG TAACHATIKNG uauﬁpdvng-%ﬁ/g

0VGieg KOl TOPATNPOVVIAL GTO

YPOUOGOLOTA.

N
rivge(érow npocodebel oe meployé

o L Entmdlovial 6€ VTOTOVIKO
Gviyp, KOl TO YPOUOCAOUOTE TOVG
glvon amapaitntn m  xpnon
ODTTOPO LE GKOTO TN O1OYKMET Kot
popotiloviol pe 101KEg
COMO. 2TN CLYKEKPUEVN TePt
ypnoworombet n ypwotik; Hoe mov @Bopilel petd ™V npéjS

o
Mua VynAd

D

o Fucég

voideg tov DNA

B. H ovcia Hoechst ¢Bopiler €v C%
TOCOGTO AOEVIVIG KO @g Enopévmg, 6co uayakﬁrsp@;u €00, pOoPIGLOV

1000 TEPIGGOTEPE viveg” ko Bopivec vrapyovv. 0
evavovtal HeTally’ Ue deGIOVE VOPOYOVOL Ol OToi0l %v 0100V TN 0ELTEPOTUYN
€

doun Tov popi

KvTOGivn UET avivn pe 3 deGovg VOPOYOV

g7

&P
adevivn evoveton pe tn opivn xuof)g VOPOYOHVOL EVD M

droén tov popiov DNA enidpovpe oto DNA mov amopovabnke pe

@V oAvcidov Kot ot 000 aAvoideg

piCovior n pio omd v GAAN TEPIOCCOTEPOL Ol OECLOL VOPOYOVOL TOGO
OVOKOLOTEPQ ATOIATACTOVTOL 00 0AVGidEG, ONAAOT 060 TEPICTOTEPOL O1 OEGOT
0 o

pPOYOVOL TGO peYaAVTEPT) O

Koatd T

Ko NAEG YMUKEG ovGieg 1 avEdvou —Beprlokpacio ondte onalovv ot decpol
r— , ,

VOPOYOVOL HETOEL TV OVO GLUT o

olo amouteiton Yoo TV amodtdtasn Tovg.

Xe popwo eivor idov £00Vg TEPLGGOTEPOVG OEGHOVG £YEL OLTO TOL EXEL TO
neprocdTepa (VYN yoLOVIVIE- KuToGivng Kot Tl Atyotepa (evyn adevivng- Bopivng.

Amo ta tpia popu
popwo 1, oto pé
yovavivng- Kutoc

¢, Gpa Kot deopudV vOpoydvoL Ba giva:

Mopro 2< Mopro 3< Mopo 1

TepaL EMimeda EOOPICUOV TAPUTNPOVVIOL KOTA GEPE GTO
1 oto puoplo 2. Apa m ogpd Kot avéovopevo apbud (evymv

Emopévmg, n pikpotepn Oepurokpacio amodidraéne amorteitar oto popto 2 Kot m

peyaAvTepT 6to popto 1.
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I'vopilovpe ot @
Mnkog Baktnprokod yovidiouatog = Imm. \

Méyeboc yovidibpatog E. coli = 4 x 106 {ebhyn Bdocov. %Q

MéyeBoc pésov yovidrov (Baxktnpiov) = 1000 Cevyn PBacewmv.
Méyebog pésov yovidiov (avBpomov) = 10 x 1000 {ebyn Bd &
[TAn00¢ yovidrwv Paktnpiov E.coli = 4000 (mepinov). %\%
I[TAn00¢ yovidrwv avBpdmov 40000 (wepimov) pe pﬁ& X

(avBpadmiva yovidia dtabéTovy acvveyn yovidia).
MéyeBoc avOpwomivov YoViSidHaTOG cwuammf)@ov 6 x 10° {evyn Béoe
Mnkog avOpmrivov YoVIdSIdHOTOG COATIKO [TEPOL 2m.

Méyebog avOpmmivov yovidiopatog 3 x@ %
2OUPOVA LE TO TOPOTAVE® 6860uév@pouus V0. VTOAOYICOVUE: \\ /

KTnpiov) x (mAndog yovidiwv BGK@ E.

(Méoo péyebog yovidiov

Bacewv Tov GLVOLOL T id1wv Tov Paxtnpiov.

1000 x 4000 =4 x 1

00 Cevyn Bacewv

V.

NG

coli) = Cevyn

(Méoo péyee@ onivov yovidlov) x (nk{@pmnwmv yovidwwv) = Cevyn

Baoemv yovidtwv-avipommv.

10.000 x 40.000 = 4 x 10®

4 %ﬁn Baoewv &xel pnrog Im (B(XK pLa).

3 x 10° Levyn Phoewv €xer un m (owepomov)

4 x 10% Levyn Baoewv el %]

4x10/3x10°=4/3 x f@%,% x 102mm = 133 mm
Apa Exovpe:

yovidia E.coli 1mm S yovidia avBpwmov 133 mm

yoviSiwua E.coli 1imm yovidiwua avlpwmrov 1000 mm

=>1>133x103
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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 foaxtnpiord, O000UEVHS THG
omaplng twv eowviwv. Exions &yive n mopoooyn Ot § avapePOUEVN T
UIKOG EVOS YOVIOI0D TOD ONAMDVETOL 0TO GY0AIKO [iffAio, apopd fakthp
¢ E. coli, to omoio uoiiota dev oméyel amo 10 EMOTHUOVIKDS & wuévo. Télog,

10 UECO
ELOIKOTEPQL

OmoD OIVOVTAY TIUN KOI OVOPEPOTAY KOTG TO TEPIOGOTEPO ] t0 Aryotepo,

OeawpnOnre n doouévny axépoio tTun (my. oto axoﬂmo’@ oto kepdloio 8
avapépetol 0Tl To TANOOS TV Yovioiwy tov avlpwmov &i ryotepa oo 40.000).

2.0, XOpQova Pe TOV YEVETIKO KMOIKO KOl AG ovwg VoYM OTL €lval KOOKOG

tputAétog (3 Paoelg kwodtkomoloHv /]
KOVEVO, VOUKAEOTIOW KOTA TN HETAQ ) Kol Un EMKOAVTTOUEVOS (K
VOUKAEOTIOW dev UTOPEL Vo aviiKELGE 000 KMOKOVIE), 01 AAANAOVYigc-oN

KwOtKomolovvtal and Ti¢ £ENg TOAVEG aAAnAovyieG: %/

O 2

AlnAovyia yu Qua TUPNVIKOV EVTOTIGLLOV:

§§ H2N- 2
@ 5'...CCA-CCA-AAA- .3

u-Ser-Leu-Arg-Glin-......COOH

ég UG-CUU-UCA-CUU-CGG-CAA. . .3
CUG CUG CGA
AGA
To mRNA éyet ¢ %ummﬁ KOl VTP OAANAY oAAnAovyio TG U KOOWKNG
alvoidag 1 on Vol, €TioNG, CLUTANPOUOATIKY KOl OVTUTOPIAANAN TNG KOOIKNG
alvoidag. Apa KOOKOVIL otV K®OKN  oAvcida  eugavifouv Tov 1010

TPOGAVATOAGUO Kol TNV 1010 adAniovyio pe ta Kodwkovia Tov mMRNA pe ™ dapopd
011 611 B€om ¢ ovpakiing o vapyel Bopivn.

%}ﬁﬁ:uxia yla To ZApa ptoxovd m@mtouob:
@ H2N-Me %W

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

vroypoppifovot To KmOKOVIA TOL OEV OVTIGTOLY0VV GE AAANAoLYi0-oM

Alniovyia I- Koodwn aivsida n Kdtm

@&ﬁg:

Ewdwotepa, ot aAlniovyiec-onpato Kot ot Kwokég Tov kdbe yovidio \%K

3' -TTGTTACGAAAGTGACGTACTCACGATCCGTTTCA. . . 150 Pdoeic. . .GGTGG TTTTTCTACCATCCTTGTA-5'
5 ' -AACAATGCTTTCACTGCATGAGTGCTAGGCAAAGT . .. 150 Baoetc. . . CCA AARAAAAGATGGTAGGAACAT -3

EC0WVLO \
Alnrovyia II- Koowkn aAvoida n kot &

3'-TTGTTACAAAAGCGTGTCCGTTTCA. . .180 Bdoerg. ..

K®OKomotel v
HITOYOVOpLOL.

Kobng éva HVI0 K®OWKOTOLEL Eval aptvo&n
and T ovyia I amoteAeiton omd 6

KOO izl amd v AAAnAovyio 11 amnd

B. tetvn B eivor dvvatov va €vtomt

apkéc Olepyaocieg mov em
poteives tvar:

. Ta évlopo g avte
TPWOTEIVES TOL TT ®

2. H RNA molv

3. Aoukégm ves TV pocopdTov

10¢, EmodopOmtikd Evivpa)

ECGTACTCTATTTTTCTTTGCTGA

CAGCATGAGATAAAAAGAAACGACT

TTAGACACC-5"
G CTGTGG-3"
L___T___J A
EO0WVLO %W

-GN HOTO, ETOUEVOC,
prva. 0G0 Kol Gt

KA

€tvi) B n omoia kwducomoteitan
Kol N mpoteivn A 1 omoia

{ 10060 otov mMupnNva OGO Kol GTa

opwo. Emopévag, mpdkeiton vy -mpowteivy mov umopel va oyetileton e
DVIOL KOL OTIS TEPLOYEC TOL KLTTAPOL. TETOlEg

NS (DNA moAvpuepdon, DNA deoupdor, DNA glkdoeg,

(O pobntg Pabuoroyeitot 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 UETAYPAUPHS

e To eninedo petd ) petaypaen @
e To eninedo ¢ petdppoong, Kot, \x

e To eninedo petd ) petdepaon
H mopeia g mpwteivng B eAéyyetor oto eminedo petd ) petdp
glte TG aAAnAovyiag-onpo TUPNVIKOD EVIOMIGUOL €ite NG

5

OV 1) OTOKOTN)
nAovyiog-cnua Tov

£XEl AMOKOTEL.

HUITOYOVOPLOKOD EVIOTICUOD EYEL OC OMOTEAEGLLOL a%\; v Katevdovetal oo
)

avTioTol(0 oNUEI0 TOL KLTTAPOL ATO TNV a?»knkonxlb\

OEMA A

o. Ao v mopatnpnon tov dobEviov %\/ TPOKVTTEL:
[Todi 1: eivon kopitot. O@
[Toudi 2: etvon ayopr. @Q

IToudi 3: eivon kopitot.

N
Attioloynon: %ovue 0Tt 0 KapvoOTLVTOG E&f

IToudi 4: eivar ayopt. @ @

OMEWOVION  KOTA

eAMAATOVEVO 0 TOV UETAUPACIKOV YPOLOC V €VOG Ol0POVULEVOL
svmxpvoar%r pov. \»>

LET

4

0 Tov opadomompéva oe 23 (evyn

Enic ovpe OTL TO. YPOUOCHOU 00 avBpdmov dwakpivoviar c€

OQVTOCMHKA KOl QUAETIKA. Xg Kae%\ oyIKO GvOpwmo vmapyovv 46
(GO YPOUOCHUATO GTOV J

Ayov ypopocopdtov ard avtd ta 44 (22 (edyn opoloymv) eivor

@ 0cOUIKE Kot To. dvo (1 0g) elval euietikd. Ta kopitoia €xovv éva

070G TANPWOS OLOAGY®V PLAETIKGV YPOUOCOUATOV XX Kol To 0yopLo EX0VV

éva, (e0Y0G QUAETIKDV copdtov XY, mtov gueaviCouv pepikn oporoyia.

[Hopatnpadviag Toug” 000EvTES KOpPLOTLTOVS SAMIGTAOVOLUE TNV Vmopén 46

YPOUOCOUATOV,
TOLG KOPLOTLAOV
QULAETIKOV PO
Vapén QUAETIKOV ypopocoudtov XY.

VO OHOAGY®V KOl GTOVG TEGGEPELS KOPLOTVTTOVG KO Y10l
oy 1 ko 3 dwmetovovpe v Ymapén Cevyovg
patov XX eved yoo to modid 2 Kot 4 S10mIcTOVOLUE TV

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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B.
i. Movoluyotud didvpa: To Levydpt Sddpmv 1 kot 3
etepoluymtikd didvpa : To {evydpt Sovpwy 2 Ko 4 a
AttioAoynon: ‘ >

N\
Epdcov 1o povoluywtikd didvpa mpoépyovrot ané/%i o Quywtd
dbétouy kot 1o 1010 akpPdg yovidiopa. To etepolvy@tiKd didvpo apod
Tpoépyovior omd SeopeTikd {uymtd Ogv avauéveTal va  dlabétovv
TOVOLLOLOTLTTOL YOVIOIMO LOITAL.

Ed® 1o modwd 1 ko 3 gpoaviCovv akptBdéc. v 19014 ewova Bpavopdtov
Y
X

omv dokpacio méyng pe EcoRI tov opoid YPOLOGOUATOV TOVS, TOV
pocopdtov 10 ko 10°. Ano

dékatov {ehyous OHLOAGY®V OVTOGMULK
™V GAAN TAELPE AVTO dEV su(p(x v 1010 dokipacio TEYNGS Yo To
Ao Cebyog madiwv 2 ko 4, o @ oo 2 kKo 4 givar etepoluymTikd

dtdvpa eved to Tadud 1 Ko 3@1 ror LovVOLLYOTIKA S1OL AL %

ii. Ta etepolvymTikd Si&)}‘m oAV ThavO va dtabETovy Eva OUOo0 €K

KOTOY®YNG  YPOUACO 10 peta&d tovg Kabmg Kot dvo  TodLd

enpavifovv ot i wpa 11 Opavopate kotd Locio TEYNG He
EcoRl, and mola ta 5 elvor Opowa Ko 0 o 2 kou 4.
O, 7610

avO VO OVI|KOVV GTO

té o 5 dpown Tunpato tvor-mo
010 ¢ KATOY®OYNS XPOUOCOLL whétovy  appoTEPO TO
&m%@ TIKA didvpal Kot To YoV KAPo o€l amd Tov 1010 yovéa TOG.
L
L
iii.

—

ypoudcopa 10 and to (edy yov 10 kot 10" Tov povoluymtikdv

TPOKLTTEL EVAOYWE, 0TI T0 Ypoudécsouo 107 ta povalvyotkd didvua To
KAnpovopncov %{) T NTEPAL TOVG YEYOVOS OV eMPEPALOVETOL KO OTTO

OOV U®V TOVG TO KANPOOOTHGE O TUTEPUG TOVG, YEYOVOS TOV OLOMIGTMVETOL
@ amd TNV ELEOVT] OPOLOT %%(pmuoc(buarog NG 0€VTEPNG GTNANG LE TO
avtiotoryo g 3" crﬁxy% devtépov oynuaTog mov pag dtvetat. ‘Etot

T

MV GUYKPLo GTNANG TOL OEVTEPOL oyNuatog pe v 11 Ko v
devTEPN TOL 1 YNHOTOG.

Ta dvo tehevtaic OBpavouata 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.

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX XEAIAA: 7 AIIO 9
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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).
@
Awtoroynon: I'vopilovpe 011 01 TEPLOPIOTIKEC %§ KAedoeg
avayvopilovv edwég arinlovyieg 4-8 voukAeoTidiwv @}i wvo DNA.
Mio amd TG TEPLOPIOTIKEG EVOOVOVKAEAGEG TTOV leltal evpeémg
etvar n EcoRI mov amopovodnke amd 1o Pokty cherichia coli. To
évlupo avtd 6mote cuvavtd TNV aAAnAovyiaL: é
5>-GAA T

3’ CT]@_

o010 yovidimoupa, KOPet Kaesg 9& peta&y tov G kol T

katevbouvon 5°—37) apnvo ovoximva dkpo and alevyd ¢ Bdoeig
oto koppéva axpa. Ta aVTE UTOPOVV VO, GYNU
VOPOYOVOL UE TIC GLUT aTkéc Paoelg ALV K(%% :

&xovv xomet pe o viopo
H oAAniov @A TTC vmdpyer Sdomapt YOVIOUDUOTO,  TMV
opyowtcu@é]im' T0 YOVIOI®MUO EVOC AVAOTE 0 VOTIKOV OPYOVIGHLOV
umopet el oe YMAdeg KOUUATL W NV TEPLOPIOTIKN OVTN

eVO ul
Q%og Tov 0écenv nSplOpl G XPOUOCOUATOS 1| YEVIKOTEPQ
o0¢ Tunuatog DNA v év lGTlKO évlopo eivar toyaio kabdg

%m opiletatl amd v aAin UXL 8880u8v01) tunuotog DNA, 1 omoia
@ etvar wpoidv eEEMENG NA opyavicuov 1 1@v). Qotdco, 660
avédvetor to TANO0G Cevyov Pdoewv mov ovayvopiler pio
TMEPLOPIOTIKN EVOOVOVKAEACT), OVOUEVETOL VO HEWOVETOL M ThavoTnTa
EUPOAVIONG IO %yué\mg dikhwvng aAinAovyiag, oe oyxéon pe v
mOAVOTNTO EUPAVIoNS HaG AAANG BEoMG avayvdplong UG OPOPETIKNG
TEPLOPIGTIKT ovkAedong, mov avayvopilel Béon pe Ayotepa 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.

2nueioon™ (0ev omoiteitonr otV OATAVTH
YOVIUOTOINONG VIO THV ONUIODPYIO. TV €

yiayiaoes - Gewpavrag otL dev ovuf ;‘“vas
loupaver yawpa yio v onuiovpyia % OV TOV TOI0IMV TOVG, T

TO. EYYOVIQ TOVG (YEYOVOGS GYEIOV a

vo. unv uetafifaocovy kavev
Meiwon ovufaiver uovo ara y, wuata, To. omwoia fpickovial

ATO T1G OVO Y1aY1AdES TOV SOV U®Y HOVO 1) KOl ZOUTETO Elval VT TOV e
mBovotnta 100% €yl petapifdost yovidia tng kol ota téccepa £yyovia
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