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AITANTHXEIX @

OEMA A

Al—v,A2-B,A3-v7,A4-05,A5-3 éf
Y

OEMA B @ @
Bl. «a. To popro RNA pmopei va siva&gu@, pRocOUIKS 1 PUKPO TLPNVIKO

.... (0€\. 31 oyoh.)

B. Av givart mRNA petagpd 1 K@Snysi GTO GYNUOTICHO HI0G TPOTEIVIG.

v. Av givor mRNA %oé@ amd T peTaypor] SOUIKOV Yovidiov
omepoviov divel T sacm TEPLGGOTEPA TOV €VOG €10 TPOTEIVOV
(660 KoL oL OO i81&% 00 0TEPOVIOV).

e Av 87t18pd o010 DNA ..... Aéyetar amodidtaln. (oeh. 60 oyol.)

OPOOT TO YEVETIKO DMKO ... «TTPONV» 0OEAPES XPOUATIOES aTtd

B2.

v v apyn S pnesdpaong vrdpyovv 46 pnopie DNA dpa 6o vrapyovv
X 2 = 92 ToAVVOLKAEOTIOKES OAVGIOES.

&% TN HECOQOOT HETA TNV avTrypa@n vaapyovv 92 uépio DNA dpa Oa

vdpyovv 92 x 2 = 184 molvvoukheoTIOES HAVGIOES.
%\/ v apyn g pitoong vrdpyovv 92 pépra DNA dpa Oa vdpyovv 92 x

2 = 184 moAvVoVKAEOTIOKES HAVGIDEGS.
Q V' X¥10 téhog g pitwong vdpyovv 46 puopra DNA Gpa 0o vdapyovv 46 x
2 = 92 moOAVVOVKAEOTIOIKEG OAVGIOES.

e Xg k@Be ptoyovopilo vdpyovv 2 — 10 aviiypaeo tov pirtoyovéplakod DNA
dpo  petd v amodudtan OBa  vmdpyovv TovAdywstov 4 — 20
TOAVVOVKAEOTIOIKEG AAVGIOES.
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B3. To DNA tov ylopomlaotdv civalr diKA®VO Kol KUKAMKO

TS &Zméco,
COUEMVO, LE TNV ekEOVNoT, dwbétovpe Tunua DNA evdg ¥, AdoTn TO
omoio givat YpopLpKo. 2

a. Onote Ba mpoxvyouv 4 + 1 = 5 woppdtia, ooy _téoceplg sivor ot
aAAnlovyieg mov avayvopiler 1 EcoRI. §

o Oa TPOKLYOVV TEVTE OLLPOPETIKA £10M a\@v&acué,‘vw\/ TAOGLUOT®MV

@OV TEVTE VAL KO TA OLLPOPETIKA KO&
oL TPoEKLY AV pe TN dopdomn g EcoRlI.

DNA tov yAopomhdon

e Bokmpu — Eeviotéc ... uawcxnuat@%éf (ogh. 59 oyol.)

B4. o. H yovidiopotikr Biriodnkn sivon VVOLO TV BAKTNPOKOV KAOVOV

oL TEPLEYEL TO GLVOMKO DNA pyoviopot. Kabe khdvog mepiéyet
o€ &VO OVOGLVOLUGUEVO (POp @ncng évao tuqua DNA tov
T ,

J4
/4

0PYOVIGHOD aVTOD SLOLPOPETL 0

pota DNA mov mepiéyovv ot

VIOLOTOL KAMVOL.
‘Exovv id1eg yovidStopotik 1 %@g aeoy Ola Ta KOTTOPO EVOGC

7

0pYaVIGHOU £xOVV TO 1 EVE MKO, apa kot to 10 yovidla, emedn
TPOEPYOVTAL OO TO 110 MPYL v1TOpo, T0 {UY®MTO, OV dlupeital pe
é;ﬁp

pitmon Kot Topayet (0}

0. TOV VEOL OPYOVIGLLOV.

B. Ztovug avdrtepov @wt .... kotaokevalovpe 11 cDNA BiAtobrkec.
(ogh. 60 oyo).)

Ot cDNA Bihobrkeg ... dnhadn tov eEmviov (oek. 60 oyol.).
Enopévac, vv Jpopetikés cDNA Pifilodnkeg agod to KHTTOPO
81a(pop KUTTOPIKOV TOTOV TEPLEYOVV TOALAL OLULPOPETIKE AELTOVPYIKA

Yovidlo:

OEMAT @

I'1.
1) @g&x: 3> = ACAAAGTACTGTGTTGGCCATTCGTAGCCA -5’
voida: 5" — TGTTTCATGACACAACCGGTAAGCATCGGT -3’

@ nepintoon: Eoto un kodn n 2" alvcida.

Q KorebBuvon petaypogic

Mn kodui: 5° — TGTTTCATGACACAACCGGTAAGCATICGGT — 3°

H,N — Agvkivn — Baiivn — Xepivin — COOH
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H petdopaon too mRNA ota pifocopata yivetor pe kotend
Anévavtt and 10 57 dxpo tov mRNA aviiotoyel 10 ‘
VEOGULVTIOEUEVIG TOATENTIOIKNG AAVGId0G Kol 610 37 akpo \1f KopPoELAikn

OLLAdO TNG TOAVTEMTIONKNG AAVGIONG. g

[1p6dpopo mRNA:
5’ — ACCG- ~ CUU - ACCGGUU - GUG @A = —~AACA -3

1° eEdvio: 5 -~ ACCGAUGCUU -3’

Ecdvio: 5" - ACCGGUU -3’ %f
2° gEmvio: 5 - GUGUCAUGAAAC@

5’ apeETAPPACTN TEPLOYN: 5 - ACCG

Kodwdvio AMéng: - UGA

3’ QUETAPPAGTN TEPLOYN: 5’ AA@ @

2nusiooy: To cyoliko Pifidio ﬁi@z EL QOGQYELD. VIOTL EVOD OVOPEPEL OTL T
eovia  eivar  allnlovyies ﬂ@ﬂ wovtar oe  ouivoléo (omote Oe
TEPILOUPAVOVTAL 01 OUETAPPAOTES TEPIOYES) TNV OVVEXELD LAC AEEL OTL TO DPLUO
mRNA mov mpoxirtel amo 1 OTOTEAEITOL ATOKAELOTIKG OO VI
2uepa. 0 8pog eCVio TAAES POPES HPNOIUOTOIEITAL Y10 TNV OVOPOPL, UOVO TWV
aAAnlovyiav mov kwot OV TINTEAIKY TPWTEIVY,.

2oupwva ue wpHIPO. @evveg OUmS 10 TPWTO KAl TEASvTAio €CCOVIO
repiloufavooy exto 0 01KOVIO. TOD KWOIKOTO100V auivocéo. kol Tig 5’
kar 3’ ouetdppootes mepioyes ovtiotoiya. To kwowkovio ANéng aviker ato

televtaio sfa')v©
Arno)»éyn

. Kur@ évapén g peTaypa@ng evog Yovidiov, ..... H petaypaen éxer
npesavaTolopo S’ 2> 3’ (6eh. 32, 33 oy0l.)
nPp®OTO KOOKOVIo Tov mMRNA givar 1o AUG (k®wowkovio évapéng mov
komolel ™ pebewovivny). Emopévoc, nptv and avtd vmapyer n S’
a‘rd(ppuc‘m nePLOY], EVAO NETA 06 0VTO, pe fripa TprAétag (cvvens

%}«ll NN EMKOAVTITONENOS YEVETIKOG KAOOWKAS) — pe elaipeon Tig

aloTtovyes Paosig TOV gomviov, a@od TO Yyovidlo eivar aovveyic —
ovvavtape To KMowovio Méng (UAA 1 UAG 1 UGA) ko axorovOsi
ot ovvéxewn N 3’ apetdQpactn TEPLoyN.

e AOY® oUUTAMPONATIKOTTOS KOl OVTITOPUAAM|AOCS, 1 U1 KOOWKY)
glvcidoa &xer v &&Ng ospd arlinrovyloOv: arliniovyioc al®Tovy®V
Baoewv mov pe ™ petaypa@in diver v 5’ apuETAQPACTY TEPLOYN] TOV
mRNA — tpuiéta évaping (TAC) — vadhowmeg TpimAétes e@VimV Kol

TA OEMATA IIPOOPIZONTAI I'TA AHOKAEIXTIKH XPHXH THX ®PONTIETHPIAKHX MONAAAX | XEAIAA: 3 AIIO 7
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I2.

I'3.

I'4.

gvolgpeoeg ariniovyieg ecviov, a@ov TO Yyoviolwo eiv %vaxég -
Tpwdéta MEng (ATT 1 ATC ] ACT) — ardinrovyio aloTtevrov facsov
mov pe T petaypo@in diver v 3’ apetdepactn meproyy o mRNA.

e H pn kdwn arveida Tov yovidiov apyiler va, usray;%éézrm and to 3’

aKkpo mpog to 5’ axpo Kol étol mpokvtet mMRNA TIPOGAVUTOAGNLO
5 ->3.

2" ngpintoon: H mpd odvcido dev pnopei va sivm%m K®OKN aAVGidn Tov
YOVIdiov S1OTL eV TPOKVTOVV TA KMOWKOVIK TTO OomolovV To apvoEéa
TOV TEMTIHIOV GTO AVTIGTOLYO TPOSPOLO mRNA&

Qppo mRNA:
5’ — ACCG- [AUG- CUU — GU —~AACA -3

Avtwordynon: Ta neprocoTepa yo KOPUVOTIKAOV 0PYIVIGUAY ....
oympartiletar to @ppo mRNA. (c o)0\A.)

To acvveyég yovidio OWT]KSL
TPocPaAdet.

0 Op’YOWlG},lO T] 6e 10 MoV TOV

e Me m petoypan un Kng aALGId0g Tpoékvye TO TPOOPOUO
mRNA.

e Me v opipave mRNA &ywve opyro mRNA.

o Mg ) petdop mRNA é0moe o mentioo

e Télog, mpokeEVOL Va ywat Aertovpyikd to mentidlo, amopakpHvOnke To
TPAOTO LY N pedeovivn amd 1o apyKd apviko axpo.

H petayp KOl 1 Opipaven  mTPOYUOTOTOoUVIOL GTOV  TUPNVO TOV
EVKOPLOT, KLTTAPOL, EVAD 1| LETAPPACT] KAl 1) TPOTOTOINGCT) TOV TEMTIOO
010 KI)‘E AOGLLOL.

OEMA k

Al.

atploppo@irios A eivor pia KAOGIKT) QLAOGVUVOETY OTOPOYT), CTNV OTOid TO
o oev mlel uolohoyikd Adym Erdenymg tov mapdyovto VIIIL pog avri-
WOPPOPIAIKNG TTpmTeivNG. To yovidio mov eivar vehOvvo Yy v gpedvion
g aoBévelog sivar volewmduevo guroovvdeto kot cvuforiletar pe X*. To
PLGLOLOYIKO OAANAOROPPO TOV GVpPOAiLeTar pe X kat ivon emticpaté.
Emedn 1o apoevikd dtopo £yovv éva X ypoUOCOUO, VO TO ONAvkd £yovv
000, 0 YovOTuTog TOL TOTEPQ Bl etvar XY evd g UntéPag mTov Elval Kol 0T
vywg Oa givon XX 7 XAXC.
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i A" ®ATH %B
NOLZILNOGJGO® m
O a1poppo@iiikdc y16¢ toug 0o éxet yovotomo XY kot éxe \#81 0 Y
YPOUOCOUN OO TO TATEPO TOV Kol TO X amd TNV UNTEP TOV. VOGS €AV 1
untépa sivar XX eivan duvatov va el dmoet 10 X ypoUoSoM TS 6To Y10
NG KO VO TPOKVYEL O GLLOPOPIAKOS POVOTUTOG Kol £TGL o ducomOel n
oymyn.
A2.
I A

1 2

. ® S
&
o

2
® A
2 3 4
VI &
\Y

§7 O
To yovidlo mov sivon &W v %mv KUOTIKT] tvoon elval VTOAEMOUEVO
OVTOGMOULKO . @

To yovidio mov s@vna\%@ YL TNV EUOAVIOT TNG OLOpPOPIAiag elval
VTOAEITOUEVO PUAOGHVOETO .

p—

To yovidio n@si\/m vrevbvvo Y TNV ayxovopomiacio givol EMIKPATEG

@m AOuOV A= @LGL0A0YIKS YOVIOL0 Kol o= YOoVidlo mov Tpokalel acOiveln

Vv 10 Yovidio givar puhoovvdeto, 1 kopn V1 Ba gixe yovotomo X“X* . Oa eiye
TAPEL TO £Vl YOVIOL0 amd TNV UNTEPO TNG KO TO GALO OO TOV TATEPQ TG,

Emopévac o matépoc IV1 Oa giye yovotomo XY kat 0o eppdavie v acOévela.
Avtd Opmg de ovppmvel pe ta dedopéva Tov TpoPAnuatog 616t o IV1 givan
VYMG. Ondte KataAnyovpe 6Tt TO YOVidlo glval 0VTOGMLUKO.

TA OEMATA IIPOOPIZONTAI I'TA AHHOKAEIXTIKH XPHXH THX ®PONTIETHPIAKHX MONAAAX | XEAIAA: S AIIO 7 |




W
o
<
<
<
<
w

OMOZTMNONAIA

E

NUJT1XILNOGCdO®

S [=]

NUOMILAIVIVUMI

OMOZIIONAIA EKITATAEYTIKQN ®PONTIZTQN EAAAAOX (O.E.®.E.) - EHANAAHIITIKA ©GEMATA

A" ®AXH

EITANAAHIITIKA OEMATA 2016 E%BBG(&)
/)

A3.

YVYKEVIPOTIKG TO YOVIOI0 OV TPOKAAEl TNV achéveln eivon ﬁméusvo
OVTOGMUIKO KOl GUUTHITTEL LE TOL YOPOUKTNPIOTIKE TNG KLGTIKNG C.

Ta prtoyovopua Exovv DNA 1o omoio mepiéyel mAnpopopt ETIKEG UE TN
Aertovpyin  tovg  (0&eWOTIK  @wopopvAimon). H  mpoéhevon  tov

LLTOYOVOPOKAV Yovidimv givor UnTpikn kobdg To ) KOTTOPO  EVOG
opyoaviopo, 1o Quymtd, mepiEyel LOVO o, ToXOVOPLOL poEpyovTal amd TO
®Aap10.

Edv 1o yeveadoyikd 6évtpo, Tng AoKNnoNg, owom(xp@ acBéveln mov opeiletal
og [TOYOVOplOKO  yovidlo, Ba avapevotov % oWl o pUNTEPOG OV
eKOMAMVveEL TNV ai60évetla va sivar acBevi] Kot outa:

H pntépa 114 ndoyet adhd o y10¢ g IV &i yme. Emopévmg to yovidio dev
uropet va, Bpioketal 6To pUTo)ovOopLoKod D%

Avadoyia @Vrov @
j\k@ )

() :(3)=(120): (120) = 1 (?)

Emopévac, oev vrdpyet 6vncwo@f
Emedn n doxnon pog divet
yiver EAeyy0g LTS VAP

ov va oyetiCetal pe To eUALO.
TOV 0Toyovev, 0o mpénel TpaTa vo

Q amdyovot e KOKKLvOL 120

4 amdyovol pe KOKKIV 16 =60

Apov 10 akknkéuo@ owl Y. TO. KOKKWVO HATIOL GUUTEPLPEPETOL UE
OLLPOPETIKS rp(’m(@> 00 , CLUTEPAIVOLLE OTL EIVOL PUAOGHVOETO.

Q amdyovol pe KaVowKkEg mtépyes: 90

3 amdyovol pe Kavovikég Trépuyec: 44 + 46 =90

A@ob 10 AN PPO Y10l TIG KAVOVIKES TTEPVYEG GUUTEPLOPEPETAL [LE TOV {O10
TpOTO 6T A0, GUUTEPAIVOLLLE OTL EIVOL AVTOGMOUIKO.

(O 2% v tov Mendel woyder poévo yu yovidww mov Ppiokovtar oe
dpop i Cevyn opdhoymv xpopocsopdtonv. Enedn to yovidlo yuo to xpoua

vakoyio amoyovev g KG0g yvopiopa yopLeta:

180:60=3:1

@ (kokkwvo, patia): (Aevkd patia) = (90 + 30 + 44 + 16) : (46 + 14) =

Enopévag, to yovido yio ta KOKKIvO HATIo €ivol EmKpOTEG Kot TO ONAvKO
dtopo G TATPIKNG YeVWIG €TEPOLLYO YL TO YVOPIGHA avTO (dNAdT
X*X%). To OPGEVIKO GTOHO TNG TOTPIKNG YEVIAC, 0poD £YEl KOKKIVO, LATLO,
Oa &yel yovotumo XM, yuti av gixe X" Oa émpene va vdpyovv Onivkoi
amTOYOVol IE AEVKA PATLO.
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o (kavovikég mTépuyeg) : (aTpoukég mTépuyeg) = (90 + 44 + 4

14)=180:60=3: 1

GTOMO. NG TOTPIKNG YEVIAG TOL  OOGTOVPOOM KOV
yvopiopo avtod (dniadn BB (x) BP).

2oupoiieuoc

A, . , . .
X empatég yovidto Yo KOKKvo pdTio
X% vrohewmwdpuevo Yovidio yio, ta Aevkd pnaTio

etepdluya

dvroocHvocto
el

@%+16+

Emopévme, to yovidlo yuo T KOVOVIKEG TTEPVYEG sivoug @arsq KOl TOL

Yy To

B: emikpatéc yovidio yia Tig Kavovikég mépv Amocm [N
f: vToAEWOUEVO YOVIOLO Y10 TIG ATPOPUKES /g\ gnysg B>p
Apa, 01 YOVOTLTTOL TNG TATPIKNG YEVIAG &
P: ? BpX Axe x) & BBX ‘I’\
Top.: BX®, BX% BX%, pX© - @&7 BX@
F1: %
3 ? BX* BX“ pxX~ BX*
BX* BBX X" X“@ BpX“X* BpX"X“
Q KOVOVIKEG VOV Q KOVOVIKEG Q KOVOVIKEG
TTEPVYEG — ép TTEPLYEG — TTEPLYEG —
KOKKWVOL PaTioL KKMOL Bt KOKKWO pdtia KOKKIVOL PaTioL
BY BBX Y XY BpX ¥ BRX“¥
g Kowovu@ OVIKEG 3 xavovikég 3 xavovikég
TTEPVYEG — TTEPVYEG — AEVKAL TTEPLYEG — TTEPVYEG —
KOKKIWVOLdTioL patio KOKKWvO pdtia AgVKA patio
pXxX* BpXXJ) BRX X" BpX XA BpX X“
Q KEVAVIKEG Q KOVOVIKEG Q aTpo@Kég Q aTpoPKég
Dysg — TTEPLYEG — TTEPLYEG — TTEPVYEG —
K&g o péTio KOKKIVO, pdTio KOKKIvO, pdTio KOKKWVa, pLatiol
BY | SBpXY BRX“¥ BpX W BPX“W¥
% KOVOVIKEG J xavovikég 3 atpo@ikéc 3 atpo@ikéc
é TTEPVYEG — TTEPVYEG — AEVKAL TTEPLYEG — TTEPLYEG —
KOKKWVa, pLatiol pdtio KOKKIvO, pdTio AEVKA Pt

<®@q.

TTEPLYEG — KOKKIVOL LLATLOL)

(aTPOPUKEC TTEPLYEG — AEVKA LATIAL)

(?) amoyovmv: = 6 (KAVOVIKEG TTEPVYES — KOKKIVAL LLATIA) : 2 (ATPOPIKES

O. A. (&) anoydvmv = 3 (kavovikéc TTépuyeg — kOKKva pdtia) : 3 (Kavovikég
nTEPLVYEG — AeVKA patia) : 1 (atpogikég mrépuyeg — kOkKva patia) : 1
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