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B2. 210 popro A Ba yiver  6ovheon ta B ko I' tver uvBeon DNA.
Ta xopo éviopo mov GLUUETEXOV avTLyp tov DNA ovopdlovior DNA
molvpepaocss. Emeidn ta svgvu G Oev & wKovOTNTO Vo apyicovv v

aAVTLYPOOT], TO KOTTOPO £XEL EVOL SLOWKY GOUTA ' Y oL anors?»snm and moAld Eviopa,
TO TPLUOCOUN, TO OTO10 cvv@ C EVORENG TNG AVTLYPOPNG IKPA TULLOTO
RNA, ocvuminpopatikd 0G TG Un AGideg, ta omoia. ovoudlovrot
TpOTOPYKG TUnpoTa, O ToAvLEPA EMUNKOVOLV TO TPOTOPYIKO TUNLLOTO,
Kheotidw amévavil and TG PUNTPIKEG

alvcideg Tov DN
Ot DNA mohvpue 10
TomofeTOVV TOL €0Tiow 6To ghevBepo 37 dxpo g deo&upPolng tov tedgvtaion
VOUKAEOTIO10V KAOE BVATTUGGOUEVIC ALGIOOC.

Mébvo 610 poplo A vrdpyel Tunpo To omoio pumopel va emunkovOel pe katevbovon 5
npoc 3" and n@NA TOAVLLEPAOT).

v. o mov maoyovv amd 1o cOvdopopo Turner €yovv @LGLOAOYIKO 0plOULO
T KOV YPOULOCOUATOV (44) aAld povo éva xpopocopa X arnd to (edyog Tov
KOV Ypopocopdtov (X0). Avti etval n povadikn povocsouio mov &yel Ppedet
vOpomo. Ta dropa avtd dev en@aviCovv devTEPOYEVY| YUPAKTNPIOTIKE TOV
QUAOL, Tap’ GLO TTOV £XOLV PALVOTLTTO ONAVKOV ATOHOL, Kl gival oTElpa.

0. 90 popu DNA, k0bdg 0 KapvOTLITOG KATOGKELALETOL GTO GTASIO TNG UETAPAONG,
omov 10 DNA stvan avteypappévo.

B3. a..®nivko
B. Ap 1 XPOUOCOMKN ovouaiio: Zovdpouo Turner
0



B4. H yovidwkr Oepameia &xer og otdéo vo «dopbdoey T yevetkn PAafn
€104 yovtog 6Toug 0.60evelg PUGLOAOYIKA OAANAOLOPOO TOV HETAAAAYUEVOL YOVIOIOV.
Amapaitnn Tpoindheon yio TV EPapLoyn TG Yovidtakng Oepaneiag siva, smog and
MV YOPOYPAPNeN Kot TNV  KAmovomoinom tov vmedBvuvov  yoyidiov,
TPOGOLOPIGLAC TOV KLTTAP®V oL pgaviCovv ) PAAPN and m mcng T0
yovidlo mov kabopilel v ékppacn ¢ achévelng Oa npa ovouswou ue
VTOAEITOUEVO TPOTO.

OEMAT
I'l. Tlopammpodpe 6t ot Onivkol amdyovor givar HAAAGIGL ATd TOVG UPGEVIKOVC.

YUVEn®OS dmoT@VovpEe 0Tl Bo VITdpyEL KATO0 Ov&o yovidlo to omoio epdsov
emnpealel LOVo ta apGEVIKA ATOpO KAT|POVOLLET . )

A :
Dovotumikn ovaroyio Bnkuk%

XPOUO GOUOTOS & 1 pe, o o’Jua ocoUOL
dawvotvmikn) avoroyie 0pc V_Qeyove
KITPVO YpOLO CORATO uou) MOUOTOG
Epocov mpoxkvmtel | i (QOLVOTVT @owakoyia og 0poevIKoDg Kol OnAvkovg
amoyovoug o e OTL 10 yovidio mov kabopilel TO0 YPOUA TOV CAOUOTOG
KANpOVOUELTOL LE O OUIKO TPOTO.
AT TN QOWVOTLTIKY] OVOAOYIO TOV ATOYOVEOV OOTIGTOVOVUE OTL TO OAANAOLOPPO
YOVidl0 Yo TO KiTpvo Ypdpo cdpatog Oa emkpatel Evavil tov dAlov dvo. Emiong
€POGOV OO TIY SLLCTAVPMOT] YOVEN LE KITPIVO YPOUO COUATOS LE YOVED LLE LOVPO
YPOLE, TOUATOG TPOKVTTEL ATHYOVOG KO [LE AGTPO YPAOLUL CAOUOTOS, OUTIGTOVOVLLE
0Tl 10 AOLOPQO YOVIOI0 Yoo TO HAVPO YpOUN chOpatog Bo emikpotel TOv
AN POV YOVISIOL Y10 TO AGTPO YPADLUA CAOUOTOGC.

groope: AN > AM> AN
NG EPOCOV TPOKVTTEL OTOYOVOS LUE AGTPO YPDOUO COUATOS LE YOVOTVTO AN A
@vovpe OTL Kot To, V0 ATOWM TNG TOTPIKNG YeVIAGS Ba stvan etepoluya.
GTUTOG UNTEPAGS AR AN
T'ovotumog pntépag AM AN

IowotnTa Tapayoy| TpoTEIivg

[Tapatnpodpe 011 wpokHmITOLV HOVO amdOYovOol oL Tapdyovy TNV TpwTEivy A.
YVVENTMG UTOPOVLLE VAL SUTIGTOGOVE OTL TO PETOAAAYUEVO GAANAOLOPPO YOVISL0 TOV

> 1 pe dompo xpopo cOMLOTOG @ 2 UE

A



dgv mopaysl TNV TPOTEIVY GLUTEPLPEPETAL MG BVNGLyOvo Kon epdcov ennpedlel pévo
TO AUPGEVIKA ATOLO. KA POVOUEITOL LE DTTOAEUTOUEVO GLAOGVVIETO TPATO.

Eoto: X°: EMKPOTEG AAANAOLOPPO YOViIdlo vrevhuvo yo V) (Topay®yn g

TpwTEiVNG A
Eoto: X' EMKPATEG OAANAOLOPPO YOViIdl0 vmevhuvo Yo TN apoym®YN NG
TpOTEIVING A <>

EmnpocOeta epdcov dev emPidvovv ta picd apcoevikd 6to %TEIGTO'JVOUHS; ot M
untépa Ba etvar etepdluym e yovotumo xB xP

['ovotumog matépa: XY
Awctovpoon: P: @ AX A XB XP (x) AM AN XPY &
Oa TPENEL VO EMTELEGOVLE T SULCTOVPMOT| Y10 VoL ATt 1wbovv o1 avaroyieg Tig

GoKnoceLs.
(ZHMEIQZXH: 0a énpene va etvarl Atyo kaidtep TOTOON NG AGKNONG KAOMS M
GLYKEKPLLEVT] AoKN O™ Utopel va emlvbet kot | 1016 10)

M2. Ta yovidia Tou PBpickovial 0T0 X XPWHOCWHA
ovopddlovtal QUAOCUVOETA Kal O TPOTFOG "HE TOV OTTOIQ
QUAOOUVOETN KAnpovouikéTnTa. Edv TO \ i

gival QUAOCUVOETA, TOTE TO UNKOG TW

aAANAGuop@a Kal Twv dUO YovEéw
glvat ELPavVig 6Tovg anoyév@

o TEPITTWON %
Edv ta akknkéuop(pa%

dev €xouv aAAnAGuopea oto Y
POVOUOUVTAI QVAQEPETAl WG

KEPAIWV TWV- AP

arToyévoug Ba CUUMETEXOUV TA
VOV TPOTO S1LGTOVPMCTG, MOTE VO

Xvppomopdg dYtnta. mov  edéyyxet 1o | ITibavol
Alnhopdpeov ~aAANAOLOPPO YOVOTLTTOL
xV: Empatég oAnAopopgpo | XX,
0 yovidio vmevBuvo Yoo 10 | XMXM,
peYdAo UNKog KEPALDV xMy

XH:: % Yrolewmdpevo ariniopopeo | X'XH,
yovidio vevbvvo o to pikpd | XHY
UNKOG KEPULDV

0 @VUAO 610 £évtopo KabopileTan OTMG KOl GTOV AVOPMOTO, GLVETMOGS 1| TAPOVGIN
TOU0Y QUAETIKOV YPOUOGHOUATOS KaBopilel TO apcoeviKd ATONO Kot 1) amrovsior TOL TO
Onivko. Eropévmg ta apoevikd dtopa 0o éxovv XY QUAETIKA YPOUOGOUOTO KOL TO,
Onioka XX.
Onog yvopilovpe ta apcoevikd dtopo KANPovopodv 10 X UAETIKO XpOUOGOUL OO
™ UNTEPA TOVG Kol TO Y amd TOV TATEPO TOVG.
A6 T 0106TOVPMOGCT AULYDV YOVEMV LE YOVOTLITOVG:
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X"X" (Onhvkég yovéag), XY (apoevikég yovéag), Oa Exovpe:

Toveig: Onivroc: X'XH (%) Apoevikés: XM
M

Capérec: X" X
T 0.
x* | xMxH X*Y %

®oarvétTomor: Olotr o1 Onivkoi amdyovor pe peydiov pRk ieg
6)01 01 0PCEVIKOL ATTOYOVOL HE PIKPOV uﬂ@x aieg

B nepinTtoon &

Ed&v 1o yovidolo mov gréyyet o pNMKog Kepomv giv %Gmw«’), T01¢
Yvppoiiopodg [dwvtta  mov ¢ 1 [TOavoi
Alnioudpeov AAANAOLOPPO YOVOTLTTOL
M: Empatég oANAOLopeo | MM, Mp

yovidlo vmevbvuvo Yo 1O

peydAo pnKog v

n Ynolewmop T

yovidlo v

pmKog
Onoéte andé ™ dwotav L UE UPGEVIKO apyfc Kot ot 600 Tov
ow@épovy Katd avt ) DEKVTTTAV 0TOYOVOoL pe eTePOLuyoL pe Tov
010 arvotvmo (neyar
Anhadn:

(%) Apoevikog: MM

M

HTELO OAANAOLOPPO EIVOL AVTOCMLUKO
Edv ot andyovor gpeaviCovv dopopeTikd yvOpIoHo avAlesa 6to d00 @UAL (0 TePITTMON)
TOTE TO AAANAOLOPPO Elval PLAOGVVIETO.

I'3. O mepropiotikég evoovoukAedses mopdyovotl omd PakTiplo Kot 0 GUGLOAOYIKOG
Toug pOhog eivar va ta mpoototehovy amd TNV eloPorn «EEvovy DNA. Ot
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TEPLOPLOTIKES EVOOVOVKAEATES avayvopilovv e101kég ariniovyieg 4-8 vovkieoTdimv
010 O0ikAmvo DNA. Mia and Tig mePlopioTiKeég EVOOVOUKAEAGES TOV YPTCLOTOLEITAL
evpémg eivar M EcoRI mov amopovobnke and 1o Paxtpio Escherichia coli . To
évlopo avtd dmote svvavtd v aiiniovyia: S’>-GA AT T C-3°

3-CTTAAG-5
070 Yovidimpa, kOPBet Kabe aivcida petacy tov G kot Tov A u@uvcu 5°—37)
a@NVoVTaS LOVOKA®VA dKpo amd alevydapmTes PAGEIS GTO KOMUE a.
Yvvendc N EcoRI Oa koyel 10 mhacpidoo péca 6to yoviolg\t -yahaxtolddong,
Gpo OTOV aVTE TO OVOGLVOLOGUEVO TAOGUIOW LLETAOYT aKtnp ogv Oa

ekepaletal 10 omepOVIo NG AOKTONG OTA UETOGYNUATIGUEVE, 0vTd Paxtiplo pe
ATOTELEGHLOL VO UV UITopovV va. petafoiicovv  AaKTOln \tov Opemtikod Tovg

VAKOV.
Metd Tn dpdon Tng EcoRI pepikd TTAaouidia §avayivovml@d, Xwpic va mpooAdBouv DNA
TOU yovIBiou TTou KWBIKOTToIEl TNV TTPWTEIVN A, dpa XWei eTNPEEAdeTal N €KPPACN TOU

otrepoviou TG AaKTOlnG. AUTd TG Hn avaouvlﬁ: mAaouidia  €ivar duvatd va
QVvO

METAOXNMATIoOOUV BOKTHPIA, Ta OTToia Ba £xouv Tnv a Ta PeTABoAiCouv TN AaKTOLN TOU
BPETTTIKOU TOUG UAIKOU.
BakTtApia - EevioTég déxovTal O MIKPO TTO0G0
avaouvOuaouEVQ.
Apa petd tn diadikacia KAwvoTtroinong, 8a utrdpy ia «€idn» PBakTnpiwv:
- Metaoxnuotiopgéva  pe  avaocuvduaopEvo ~ TTAaopiblo mou  eudavilouv
QVOEKTIKOTNTA OTNV QUUTTLKIAL petapfoAiocouv tn Aaktoln

nmAoopidlo mou egpdavilouv

dopidla, pepIkG ammd TO oTToia €ival

aVOEKTIKOTNTA OTNV QUTTL etafoAiocouv tn Aaktoln
- Mn peTaoXNUOTIOPEVA tapouolalouV avOeKTIKOTNTA OTNV
aprkiAivn ka dev un@ toouy tn Aaktoln.
Xy kaAhépyswo A (ped\m . KOl kol mopovsio  avtiloTikon
QAUTIKIATVIG): %
Ov omowieg 1,2,3)4:516 apopoY Bokmpla petaoynuoaticpéve  omd

b
aVOGUVOVACUEVO 1] p@@ﬁhcm& OKTAPWL  OVATTOGGOVTIOL TAPOVGIN TOV
avTBloTikov, apa sl {

\Y
2V KaAMEpyEln (ue myn avOpoaka Aaktoln kol Topovsio  avtiBloTikon
QUTIKIAIVNG):

Ot amowcieg 1,204,6 a@opodv 6& PaKTNPLO LETOUGYNUATIGUEVO LLE LT OVOGVVOVUGUEVO
mAaopidlo (kabmg Aettovpyel 10 omepdvio G AakTdlNg).

Apa o iag 3,5,7 apopovv Gg PaKTiplo. LETAGYNUATIGUEVO LE OVOGUVIVAGLEVOL

A A
Al." Mg Baon ta tpuiuate DNA mov evtomiotnKav 610 modld SmeT@VOLpE OTL M)
kO6pn 1o atopo II1 Ba eivar opodlvyo Yo T0 HETOAAAYHEVO AAANAOLOPPO YOVIOL0, EVHD
0 y1o¢ to dtopo 112 Ba givar opdluyo v T0 PUGIOAOYIKO OAANAOLOPPO YOVidLo 1 Oa
&xel  €va QUGLOAOYIKO  GAANAOHOPQEO YOVIO0 Ge TEPIMT®OON 7OV O TPOTOG
KAnpovounong eitval @uAoGHVIETOC.



["a tov tpdmo KAnpovounong o mpénet vo, eEETAGOVIE TEPUTTOCELS.
1" wepintoon: ‘Eotm 611 10 aAAnAOpop@o yovidio mov kabopilel v ék@pacn Tng

a00EVELNG KAPOVOUEITAL LE ETIKPOTT] VTOCOLUKO TPOTO.

‘Ecto:

A: empatéc aAMNAOLOPPO TOV KaBopilel TNV EKPpaon TG acHEVELD

0. VITOAEUTOUEVO PUGLOAOYIKO OAANAOLLOPPO YOVIOI0 ’

H nepintoon avt] amoppintetar. Avtd yiati, epdcov 1 lgé @ pémel vo tvon

opdluyn Yo To EMIKPATEG AAANAOLOPPO TTov KaBopilel TNV & % g abévelag, Oa
&xel yovotomo AA. Katt t€to10 dpmg dev gival ouvatd gmd yun mov amd 1

untépa e (to dtopo I2) Ba €yer yovotumo aa kot ™ NPOJSOTNGEL £va O
VIOAEUTOUEVO AAANAOLOPPO YOVIDL0.

2" mepimtwon: ‘Eoto 611 10 0AANAOLOpQO yovi&o@a@opi@a mv EKQPOCT NG
a00EVELNG KANPOVOUEITOL LE VTTOAETOUEVO AVTOC %rp(mo.

‘Ecto:

A emKkpatéC PLGIOAOYIKO AAANAOLOPPO YOVEDL

0. VITOAEUTOUEVO OAANAOLOPPO TTOL KABOPILEY TNV-EKPPOCT) TNG 0OEVELNG

H nepintoon avt amoppintetar. Avtd yiatt gpocov o yiog, to dropo 112, Oa mpémet
va givar opoluyog Yoo TO EMIKPATES QUOIOAOYIKO CAANAOLOPPO YoVvidlo, Oa &xet
yovotumo AA. Kdtt 1€t010 dpmg dev givar duvotd andan oTrypn| mov oo Tov achevn
natépa Tov (to dtopo I1) pe yovo a0, 0o KANPOVOPNOCEL £V O VITOAEUTOUEVO
AAANAOLOPPO YOVidL0.

Y

3" nepintoon: ‘Eotm ot 10
acBévelag Khnpovopeiton e gl

X% vroleumduevo aAl (O TTOY SUTNV EKQpOoT TG 00évelag
I'vopiCovpe 61t T0. 0N ovv 406 ETIKOL YPOUOCOUATO EVOD TO APCEVIKE Eval
X kot éva Y QUAETIKG ocopa. Eniongta Onivkd dropa kKAnpovopovv amd éva X
QUAETIKO YPOUO oo TOVG dVO YOVELG TOVG, EVD T OPCEVIKAE KAnpovopovv 1o X
QUAETIKO YPOUOCOUR-ATO TN UNTEPA TOVG Ko TO Y Ot TOV TATEPO TOVG.

H xopn, to dropo II1, Ba éyer yovotuomo X* X* evd o yiog, to dropo 112, O &xet
YOVOTLTTO XY

Me Bd@g: YOVOTLTTOVG TMOV ATOYOVOV SOTIGTOVOVUE OTL 1] Untépa, to dtopo 11

Eoto:
X*: eMKPOTEC PUOLOADYIKE AOLOPPO YOV
0 f
i

’ r A J , r , r
Oa &yeryovotomo X X, evid o matépag, o dropo 12, Oa &xet yovotomo X*Y.

A0GTAOP®ON: P: @ XAX® (x) X°Y &
r x*, x® X%, Y
XA X®
X® XA x¢© X*X®
Y XAy Xy




doawvoTuTikn avaAoyia OnAvkwv amoyovwv: 1 vyieg: 1 acBevég

dowvoTuTikn avaAoyia apoevikwy amoyovwyv: 1 vyEg : 1 aoBevég IEXYEI

Ol YapETEG TPOKVTITOVV CUHPWVX [LE TOV 1° vopo touv Mendel. Me Baon tov 1° vopo tov
Mendel - 0 omol(0g amoTeAel TNV KATAVOUT TWV XAANAOUOPQ WV OTOV] YAUETEG KAL TOV
Tuxaio ouvvduvaopd Toug - Katd Tn Helwom Omov oxnuatifov YOUETEG,
Staxwpifovtat ta 600 levydpla OHOAOYWV XPWUOCWUATWY KAl GUVETWS KAl TA
aAAnAopop@a yovidia. Ou amdéyovol TPOKUTITOUV OTO TOV @U 0@ véuaopd Twv
YOUETWV.

A2. T'ovotonog atduov I11: XX

["'ovotumog atopov 112: XAY

Enopévog ta copntopata tng acBéveiag 0o gpopavicer poévo n ko6pmM,
10 atopo II1, katd tnv epnPeia.

A3. Tlatépag — dtopo I1: Tpunqpata u’K@@ C.p. ka1 tuqpaTe UHKOLG
00Z.B.

400 C.PB.
Mntépa — dtopo 12: Tpfqpata unko
Kot tufpata pnkovg 400 C.B.

, TUMpota pnkovg 600 C.pB.

tov DNA 0a givon
07O KOOKOVIO & 1 70 K®OWwOVIo XNENG Ba mpémet va drafalovror av Tptédeg
(KOOGS TPUTAET ocvoveyduevo yopic vo TOPUAEITETOL KATOO VOLKAEOTIONO
(ovverng), Kabdg «abe vouvkAeotidolo avinkel oe  pio poévo  TpmALTa (U
EMKOAVTTTOUEVOG).

[Tapatnpodpes/0tt 10 ELGAOYIKO K®IKOVIo S'TCA3™ petd ™ petdAhaén
rpono@nsiwt oe 5'TGA3’, 10 omoio amoterel K®OKOVIO ANENG. ZVVERMOG
TPOLYLLQL leiton TPOMPOG TEPLATIGUAS 6T GUVOESNC TNG TOAVTENTIOKNG AAVGIOAG.
211G TEPEC AMO AVTEG TIS TEPUTTMOGELS KATAGTPEPETAL 1] AELTOVPYIKOTNTO TNG

G



