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EK(I)QNHZEIZ

OEMA A &
Na ypoyere oto tepddio oog tov apibuod kabeuiog ax POKATW NUITEAEIS Tpotaoels Al
aon, N OmoLo, GCOUTANPOVEL GWOTE,

éwg A5 Ka1 dimlo to ypauua wov ovtioToiyEl ot
™V QuITeAN] TpoToon

Al. H xvttepwn Osopia dgv 100

E. coli

a. >~ % V
B. Acetabularia crenuldta

y.

0.

& Movaodeg 5
L\@ %v
A2. XIfo KMIGOIKG TOVG TEPApATO Ol@ nd Monod 1o 1961, dnpovpyncav

&heyoc E. coli pe petodlaypivo MOTIKO YOVidwo, TO omoio 0dnyel o€
@ 006TOAE0. TOV AOVVOTEL V @i pe tov gnayoyéa. To otéheyog avtod giye
ETUGYNUUTIOTEL 07TO0 PLOLOA omePOVIO AaKTOLNG, OV 01£0eTE PLOLOAOYIKO
puOIGTIKG YOVidro. Oéﬁcvo aiov I'drilor emotipoves, mapoaTipnoav OTL ©€
nePPaArov pE HOVOSIK) EM avOpaxa T AoKTOlN, TO 6TELEYOG GVTO:
o. oadvvorei va d oertn Aaktoln
B. exopalet yovidl Tov omepoviov TG AaKTO{NG HE TO (QUVGIOAOYIKO
PLOUGTIKO YOViIdLo

exQpalet Ta SoUIKA Yovidla Kol TV S0 omepovimv TG Aaktolng mov dabétel
tinota oo TO TOPATAV®.

SEN

Movaoeg 5
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A3. TI6c0l AerTOVPYIKOL YORETES TPOKVTTTOVY OO TN HELMGT EVOS GMPOV YEVVITIKOV

KVUTTAPOV YUOVOIKOG;

a. 3

)
%

A4. To @utd Zea mays o100£TEL ATAOELOES YOVIOL

o. Zea mays < Homo sapiens oglodytes
B. Homo sapiens < P, odytes < Zea mays
v.
0.

Zea mays <

glodytes = Homo sapiens. ®

TOV KOTG TNV PETAQYPUGT] EVOG LOpL , I KOOKOVI®V:

—
oo 1-2 popua tRNA (popucuévu% apvo&H
. up-1 popia tRNA gopticpéy o apvo&h

Y. W popw tRNA @op € éva apvo&d
0. pt+1 popua tR %ﬁué\/a pe éva aptvo&y.

an trogl %
Pan troglodytes iapiens < Zea mays @
n
AS. ET@% OTNV OWGPKEWL TNG TP @Gng, glodyovroar oty 21 0éon

4 s

Movaodeg 5

o 10 ypopocopatov ko peyédovg
5 x 10° {.p. O Pan troglodytes dra0éteL a £ yovidiopa 24 ypopoc
kan peyé0ovug 3 x 10° {.p. Xopic va k oyn o emyoopds, 0o ava

IPOG TV YEVETIKN TOLKILOTI|TO. n@ COTETEL OO TN PELMOT), VO LoYDEL:

atov
S

Movaoec 5

Movaoec 5

OEMA A [Movaodegg 25]
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OEMA B

B1. No onueidoete pe «+» to HOVOUEPN OO TO. OMOi0L OTOTEAOVVTOL Ol OOUES NG
aplotepNg oTNANG. Na unv Anpbodv vrown o1 Hovooakyopites, Tov VoL EVWOEIS KATW

aro &€ aroua avlpoxa.

O

Agouprpovovkireotiown | Pifovovkieotiown Amw@

OVOGUKYOPIiTEG

Novkiedoopa

Pipocopa

Aaxtoln t\\

DNA
moAvpgpaon

RNA a )
molvpepaon AN\

WV

Y { g
TOKIVI|TNG f@ q ﬂy

Xepromg ﬁ\

®ayog T2

Mioopidio I} f\\)
\
—

2H20 + O2

B2. Al 1 ovtidpaon:
%{g 2H20; &

Movéoeg 13

0L TOL VOPOYOVOL, EPAPLOGOV TIC TOPAKAT®D

\G?plg paOnTég sms?»(bvw%i;ys OOTNPLOKT (CKNGN TPOCTUOOVTIOS Vo
0

ondoovv TayvTEPU LOPLL L
ouvOnkeg:
O mpmdTOC YpNOoLOTOL alaon, pH=7 ko Oeppokpacio 87° C.

O devtepOg YpNoLO Talaon, pH=7 ko Oeppokpacio 38° C.
O tpitog ypnoyon =2 ko Beppokpacio 37° C.
O tétaptog xpN o¢ katordon, pH=0 kot Beppokpacio 38° C.

[Totog paBnmg eiye ta Kahdtepa amotedécpota; ati n dpactikdTnTa Tov £vihLOL
dev eivar 1010 68 OAOVE TOV SOKIUAGTIKOVG cwANveg; [1dca pdpla vrepo&ediov Ba
dtomactovv o€ 2 Aemtd, av eEacpaiifovtot ot BEATIoTEG GLVONKES Yo TO EVEVNO;
Atvetan 011 n Tapamdve avtidpoon uropel va cuPel otov avOpoOTVo opyovIGHO.

Movéoeg (1+2+1) 4
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B3.

B4.

>10 mpwtolwo (Tetrahymena sp.) €Eetdletor N avtypoaen VO XpPOUOCOUATOS TOV,
pkovg 4 x 10%C.B. To ypwudcoua Sradéter povadikn OEA mov Ppioketon 108 {.p.
amd TV apyn Tov Ypopocouatos. Edv n tayxdtnra g avitypaeng (tng moAvpepdong)
etvar 1500 voukAeoTiow/devTepOAENTO, TOLOG OO TOVG TOPUKAT® O€ o1t Ba
elvat 0 ypdvog OLOKANP®ONG TNG OVTLYPAPNG GE AETTA TS MPOG: @

@ 2222 O\

B. 11,11 Q
y. 444 %
6. 333 &
Noa ortodoyn0et pe cuvtopio n omdvnon coc. %/

4*108 Zelyn Bdoe \

@sg (1+3)4
@ 60 TOQXTH xon éva A yw gge;z//AANG)AZMENH
b\fo’)v ATOL®V.

Na onueuwwoete év
amdvtnon.
a. To proyovdplevmdpyovy poévo ota (oK KOTTey
oV

B. Ouvy) TG Ppiokovion kol ot AvOm
v. O mopnvickog oev givarl LepPPavdOEg Opyavidlo THV EVKAPLMOTIKOV KVTTAPM®V.
. o A B1pAodnkn evig nnaruco%% Tapov, akoun Kot ov dev obétel
oym v

OVISIOUOTIKY TOL, Giyovpa dlafétet

0
0TEPEG OmOoKies amd v ol
0TEPOLG KADOVOVS O AT
@ Movadec 4

OEMA B [Movaosg 25]

Q>
v
@@
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OEMA I
I'l.  Aivetol 10 TopokdTm TURH VOg Vidiov YpmuaTivig Tov avtypdeeTot:

.. ACGGACTCGCCATCGCCTAAGCCCGGCATC.
A G...

i Q
A &
TGCCTGAGCGGTAGCGGATTCGGGCC%

Alvetal 10 pHovadikd aKEPOO TPOTAPYIKO TUNLL pétumov, to omoio gival:

5'CGCCU3".
Arevkpviletor ot aTovg QvyoTpikois xiwvo&%&zvovwl oev gupoavifetar o ghvoio

TV VOUKIEOTIOIMV TOVS EVM 1 OVTIYP, gon &xel olokinpwlet, mTpog vV ¢
f ovue ot n toxbTHTO TN 10paons

oikovouiog s aoknons. Emmiéo
mwolouepionod, eivar n 1014 o€ K K/la)vo Hog oarag ovtrypoph 1 Cexrvael
TOVTOYPOVO. KO GTOVS OVO Kiaﬁv@g Lyalog.

0. XToV TOvV® KAMVO, MO0 o o OLO VOUKAEOTIOWL TTOV @c%&o ol €0 GTO
Ouyotpikd  khavo, [ tomoBembnke mpdTO  KOTG V> TOXVUEPIGUO  TOV

veoouvTifépe \ ; No mpocoopiotel n 0éo A (I 1 1) xor va
ocmo)»oyncs Le GuVTOpie TV OITAVTINOT| GOG.
B. Noa mpooc p1 UV Ol TPOGOVOTOAGHOT TMWY ov kot Tov BuyaTpikov

KAV
0 OTL OAOL TOL npwwpxu«x t0la Ta acvveyr tunpata, eival icov
la, , . ,
o A tov Ouyarp Krovov  elvar  0g0&uvoukAeoTio M

1K
vovdaoné‘na
@ Tooot POOPOOIESTEPIKOTL deapol O vpyfHnKav, ard to cHVoAo TV eVOLU®OV

IOV GULUUETEYOLV OTNV 1, ME TNV OAOKANP®OT NG, OTO TUNLO TTOL

otveta; dev Aaufaveron mihovn opaon twv emidloplwtikwy eviouwv.

€. Xe kdbe OnAeld avtypaens yvopilovpe 0TL, XPNCLOTOIOVVTOL GUVOAIKA 4 popLo
DNA molvpepdons, n o emUNKOVEL TPOTAPYIKE TUNIOTO KOl GUVOETEL £TGL
ToVG BuyaTpKoy PVOLG. XTO TOPATAVED CTLYHOTLTO, TO 18° voukAeoTidlo mov
tomoBetel VTEC TIG TOAVUEPAOES, givarl To vovkAeotido ¢ C, avti tov
QLG10A0YIKOV VOoVKAEOTOI0V TG T.
e motov Buyatpikd KA®Vo TpaypatoromOnke to kakolevydpopo twv PAcewv;

Movadeg (3+2+2+2+3) 12

2. Zto Bpaddmopa (acmdvovia) Kot oTic Aeymves (cupPimwon ToAvKHTTOPOL POKNTA Kol
@UKOVG), yiveTon Ta TeEAevTaior XpOVIKL EVTOTIKN UEAETN, KOODS ol opyavicpol autol
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emdekviovv e€oupetikn avtoyn oe akpaieg Oeppoxpacieg (151°C—--200°C), méoelg
(kevod — 6000 atm), aguddtmong (dekaetieg ywpic vepd), axtivoforiag (LEXPL Kot
5700 Gray, 6tav yw tov dvBporo 10 Gray eivar Bavatnedpa). Xto TAAIGI0 QVTOV TOV

peAetav, eEetdleton €va yovidlo tov Ppaddmopa, mov K®OKOTOEL Yo Kot 1M
TOPAYOUEVT] TPOTEIVY TOV.

N\
To yovidwo dwbéter 6.000 alwtovyeg Pdoelg Kot kmouomolel
RNA, pukovg 2.800 vovkAieotdiov. Katd v opipaven tov,map 1 LOPLO UNKOVG
1300 vovkAeotdimv, pe apvntikd 16olvylo Yo Ta pHopla vepol KOTTOPOUL, -4 HopLa
vepov. To dpyo mRNA petagpaletar o moAvmentidow(w) wykovg 300 apvoéémy, To
0m010 GLUUETEXEL OC VTOUOVASN GE GOOPIKN g%% HoTOONG 202y, GLVOAKOD

poopouo LOPLO

Mr = 100.000, 6mov kdBe Aertovpyikd TOALTENTIOW THE, GLVIGTA TO 25% TOV OAKOD
Mr ¢ mpoteivng. ['vopilovpe 6Tt kdOe deopevuévo ce molvmentido aptvoly, €xet

Mr = 100.
a. No Bpebovv: \ %/
i) 10 uNKo¢ TV aAANAoV DV @ NS LETAYPOPNS TOL d0BEVTOC @
®

ii) 10 mAn0og TV eocwviw mAN0og TV 0£0ELVOLKAEQTIOT 0VvG, GTO
yoviodo. @

iii) to péyeBog tv p TAPPAUCTIKOV OALXYDV, TOL TTP 0u¥no)wnsmt§iov.

\ \_ ovaoeg (1+2+2) 5

Téhog, o Kaﬁaptg@ 1 ATOUOVAOGT TOV MPYLOV usarog TOL KMOTKOTO1EL
{ eTTO

TNV LTOUOVEL kaboOg kot o Kabapiopdg % uoévoon g OOMKNG

VTTOLLOVAD EOMOE TIC TOPOKATO OOUEG:
B. 11 TOG TO TOPAKATO GYedypdL o TV poakpopopiov A kot B:
i) n tvor to popo g DTCOHO\/'% 1 Too t0 opo mMRNA mov v
KOOIKOTOLEL;

—i) TL umopel v avTITPOcS®TEVOLY 0T YNUIKNAG OOYEMS TO, AKPO. TOL dNADVOLY
@ to ypappoto I, II, 1T %W t0 I ko III vo dniodvovv v apyn tov
TOAVUEPDOV LOPimV A@ TIOTOI®G;

. T
&

n IV

Movadeg (2+2) 4

v. Tuua 14 apuvo&émv ™ moAVTENTIOKNG AEITOVPYIKNG VITOUOVAIAG O TETTETOL LE
npwtedcss (Opvyivn kot yopobpvyivn) dcTE Vo TPOGIOPIOTEL 1] TPOTOTAYT| SOUN|
tov. To évlopo Bpoyivn, méntel Tov TENTIOKO deopd otV KoPPoELAIKY TAELPE
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g Avcivng pe éva aAdo aptvo&d. To éviupo yopobpoyivn, Téntel Tov TERTIOKO
oeopd, avayvopilovtog 10 KApPOELAIKO WHEPOG TOL UE  QoIVLACAOVIVI M
TPLTTOPAVT. Ta TPOTOVTO TNG TEYNG TOL OAYOTEMTIOIKOD TLLLOTOG TTOV:

OPYYINH
1. HoN-Met-Leu-Trp-Gly-Gly-Lys-COOH \

2. H)N-Met-His-COOH

@)
3. H:N-Leu-His-Phe-Met-Gly-Lys-COOH Q
XYMOQGPYYINH &

1. HzN-Leu-His-Phe-COOH
2. HaN-Gly-Gly-Lys-Met-His-COOH %\/
3. H:N-Met-Gly-Lys-Met-Leu-Trp-COOH @

]

[Toto elvar to apvikd Kot oo to kapPfoduteit
[Towa givar n TpwToTOyng dopr| Tov;

oV VIO €EETAIOT TUNLLOLTOC;

OEMA A

@ Movdﬁc@ 4
N @EMA T 166¢ 25]
< ¢

GLVAPTNOTN UE TNV ,@ Tov DNA 100
nopnva oe kéBe Kottapo. Ta peletdpeva

Kottopo eEMeBnoov, amo o avOpmmTIvn

, Oomoy TO KOTTOPO

Al.  Aiveton to didypappLo, to oicsrdvat % l
10 TAN00G TV usksr(bp@mrdpwv, o€ < }
5 B

£z
f a
=]
3 2
2.5
2

a

P

A

=}
meoq KUTTapWY

Q>
v
@@

\ GEIC TOL  KLTTAPIKOD  KOKXOV RoctTITYa DNA/IOTI0p0
GTOLOVV OTO «OPN» KOl TNV «Kmé@mv Sy pALLULATOC TTOV TOPIGTAVOVTOL LUE
pappota A, B ko I' aviiotoiywg; No 01TioA0yNGETE TNV ATAVINGT COG.

Movaoeg (3+2) 5
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A2.  Zg éva gpyactiplo poplokng pikpofroroyiog emavarappdvovral ta mepdpato tov F.

Griffith in vitro. And pio omowkio Asi®vV TVELHOVIOKOKK®Y, TOV TO KOLTTAPO OEV
dwbétovv mAaoudle, AapBavovior 600 KOHTTOPO Kol SNUIOVPYEITOL 1) YOVIOLOUOTIKN

Tovg PPModnKN. T'a v dnpovpyia Tovg (twv 6Ho PPAoOINKOV) xpn@w{ml n

EcoRI, n omola etvan yvootd 0TL 0ev TENTEL TO PLGLOAOYIKO YOVIOI0 % UUOTOG
N\
evtog tov. Qg Poaktpla Eeviotég g PPAoONKNg ypnoiomom vy adpa oTeEAEYM
TOV TVELUOVIOKOKKOL, TTOL deV dtabéTouy mAaouidta, ovte yovi OekTIKOTNTOG OF
ﬁmuxisc Anéng
/" \ HETAypaYng
. A
aAAnAouvyieg Aqéng
7 —V
ETaypa
. YPOPAS ' E lac Z
yovidio @ B —
avOEKTIKOTNTAC ‘ '
OTNV MEVLKIAIVN froKw
(pen)

@ AX @%W
&K %

avTiloTiK oUTE Kot Yovidlo LETAPOPAC YEVETIKOU LAKOV, 0ALE 00TE Kot TNV
duvatd OALOYNG YEVETIKOD VAIKOV ov éa KAhwvomoinong. Q¢ eopéog
KAovomotyong ypnotpomromonke 10 mAaci C18, pe yovidio mov kmokomotel

Y KIAMVAGT, aAAG Kot TO YOVidl ToV omepoviov g Aaktoing, To omoio
otel Yo v B-yoraxtoliddaon, fo petatpémel 1o AypoUo cLoTATIKO X-

@ OV TEPLEYXETAL OTO OPENTIKG BAKO, GE UTAE YPOCTIKY|, e TNV omoia Pdpovtal Ta

TTopo. TG oamowkiag. To p J Aertovpyel Kol ©C QOpPENg £KGPAONG TOL
«ETEPOLOYOLY Bpadopat

Snusicoon’: Etepélo ;%ggvvévaayévo VEVETIKO DAIKO TOV 0pyaviouot ooty DNA

Y10, THY Onuiovpyia

o. Xe mola 6 0 ta onueia A, B, I, A, E, Z PBpioketor 1 oariniovyio
avayvoprong ¢ I1. E.; Aitioloynote v cuvtopio v andvinon cog.

B. Ot vmokivntés Y1 (kOKkivo) kot Y2 (UmAe) omd 10 YoVISI®o TOlov OpYaVIGHOY
TPEMEL VoL TPoEPYovToL Kol e€nynote cOVTOUD TO yloTi;

v. Ta Aelo otedéym D. pneumoniae éotm 611 £govv DNA pnxovg mepimov 41 x 108
C.B. TI6601 KADVOL aVaUEVOVTOL VO ATOTEAOVV T YOVISLOUATIKY BiBA001 KN KaOe
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D. pneumoniae Aeiov oteléyovg; AdPete vToyn 0Tl £vog WaVIKOS TAAGLUO0KOG
AVOGLVOVOGEVOS POPENS KAMVOTOINGNG, 0EV EEMEPVAEL TO OITAAGLO TOV OPYIKOV

Tov peyéboug.

Znueioon’: O mlacudiaxdc popéac mov paiverar mapamdve, éxel [ieyeboc 4.100

Cp. N
0. Mze molov e0kolo, Yp1yopo Kot e£0peTIKA amAd Kot eONvo %, Oa pumopécovv

Ol EMIGTNLOVEG VO JKPIVOLV TIG OOIKIEG TTOV EYOVV
Yovidlo Tov Kmdtkomotel yio To kdAvppa; Ioceg 1€
Kkd0e yovidtwpotikn PpAobnkn and t1g dVo Tov vpynoav;

i kot exppalovv, 10
iec avapévovtal o€

€. Me dedopévo 01t o1 Agiot ﬂrv:al)uovu’momm@g 1 dwbétovv mepinov 4.100
1Y

yoviowe and ta omoia To 3.000 kwdikom

BPAobNKNg avapévete va Tapdyovy «€ €0» MPOTEIVEG;
ot. Xe pio omd Tic 0vo yow&mpam(ég\ ONKeg evtomioTnke KAMVOG W
OTNV GAAN OPOG KAVEVAG KAM eV evtonioTnke pe kAoppa. I1
un epedvion Asiog amotkio yovidropotikn BipAodnkn; @
. H méyn 100 yovidiopatog EcoRI (6nwg ko pe kabe OTLOAT

o mRNA, ndceg amoikieg kabe

m@% oL m

gt to DNA

va punv Ppioketor o€ popen| ypopotivie. Oa NTov anapditnin nkotepyoacio Tov

YOVISIOUOTOC pE &V 0L OTOUAKPVVOLV TPOTEIVES TTOl topatog tov DNA
OV opyowu& n; AITIOAOYNGTE TNV ATAVING &

ov gvhuvovior Yo v cvuvleon OUPATOG EMOIDYONKE Vo

1 and ekyOMOHO adpDV i\ Kokkov. To exyOAcHO Kol 1
PAodnKn, Ba mapdyovv LSL POTEIVN, OPOLN [LE TN PUCIOAOYIKN;

T AY

TL O S0QEPEL N IKAVOTNTOL TTOD %&ﬁ]g TPOTEIVNG aLTNG, HETOEL  TOV
% ab AlopoTog Ko g BlB)\loeﬁKn%

@ %/ Movadeg (3+3+2+2+3+3+2+2) 20

%% OEMA A [Movaodeg 25]

@@

TA OEMATA ITPOOPIZONTAI I'TA AITIOKAEIXTIKH XPHXH THEX ®PONTIZTHPIAKHY MONAAAZX

YEAIAA: 9 AIIO 9




