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Genetika (la@ 3 ° z¢ ol
haqggénda el m ol u
gpl bcbk nbosill oD

Krsiyynbpt Vir

UubHr geine mm) I rsiy
b, g e n entuibk s(aixrl sair
ro °teé¢r el mbpsi ndbn
usdandam,l i badktteriil

l nsana qbDdbpD butun canl é& organi
olubnosi | | pr dDD| apnepdtaldol rairnéinn  t bz ah¢r

Ke¢i yybptin bn vacib x¢gsusiyynbpt |
Konservativliik 17rsi X¢Ssusiyybptl b
Belpb ki, nbobsillpbr arasénda oxkar

Krsiyynbptin di gor NDzDr bk p-ndri pye
cgbobr konservativlik nosillobr bo
doyi kkbonl ik canl é hbpyat én me¢ Xt |
Dopyi kkbonl ik orqani zmin m¢gxtolif
pbhatpo edbp bilir.

Kr si yyodr wna tkioznmi vibobidpiy iiklkDb nd é
t bpkamgl prosesinin gedickKini m¢ DY
i rsiyybpti vb onun dpoyikkbpnliyini

Genetika@ n i nki kaf t ahrpilxpi-01dp8 5ndDE o r (¢
gPstorkmito@iamel ¢ n hovwkDit verl apiki t
faktora bpDsasl aneér ; il rsiyybpt vbp d

KI k dpof b K. G-18&I6nNneymext o( 1733
negmaybondbpl bri ni hi bridl o okdi rilporrp k
val i deyndtogrvegpt hi sbhpb davaml é ol u

Franseéz al i mi b o t-1890) birb ikrair n d pNno
uzgn°vlibobrin arasénda hibridlor a l
nNoticbl bri nidbopkhr anbsaar pé | nol sbo¥Erz éalk ame
layiqg © r ¢ K dng r .

Geneti kanén i nki kafbéun dal nim¢nm ¢
Gregp r Mendel-1Bd49) (U8RI2ayér . i0Or siiyly
°yronil mbpsi ndbp el mpb Dsasl anan <

hibridibr i ni n ¢ zZDri ndp atalparr &addgagnon® lz i
ke- mbsinin anunneéaly gggmyepgn m.et Me rd e

t pdagtilgar é n én noticbl or i i | D i
comi yypotinimkii dlids émdd & raitBl iz oor iandd
I | D - X EéeKxK et mboScdi ri | dBbu hoosnorn ¢

Dspoonldoor idbor ¢ leadkilmi mmdias i r | priiy mb
ver mpmi kdi r .



Hazéerda edementiinkai nki Kdfe&n émbk th
bl ¢r |l pr .

19001912c i i | | pel myiemient i ikrmak i Kk &ifinéin d
mbpr hol opBsayEl er. przindo m¢gxtopl il
¢czbrindop G. Mendelin kbokf etdi yni

tapméexkdeég . i I1ddzqli@481985) Hollandiyada, K.Korrens
(18641 9 3 3) Al mani yadal96E) ¢CAvmd Kk i Y ¢
bitkilor ¢zboprindp -biaipbpdopogaagsgelda
°ncobo Q. Mendelin aldéjé nboticblobr

1906c e i1l dbp i ngilis -la92i6ni tW.kBeitf
Nngeneti kao 1adée( | vad raedt msrdoatei r g en) .
toyud ar , koponbokl| bpr, | ¢azbporriantdoor,i y a
G.NilsonEl eni n dbonl i bitkiloor ., ZDTr
Dl amptl orininaiiil Vy Ko hiDavisge mja @& d
taxé | bitkil pori czDrindpop apardej é
r ol oynameékdeéerl.dploMWM9Kohansen N g e
terminlborini t okl if et mi K, t D mi

yarat méxkdeér .
Geneti kanén inkihoafoamadda (tl626)mMe

DSas X¢ Susiyynbpti I rsiyybotin Xrorm
i l b spbpciyypblobonir., Burada-1®dméni kwa
t ol pbbol bpr i A-1930), K. Brideey (48382 9 3 8B 92D G
(189019%6 7) dr ozof i | mi |l - Dyl ¢zZDrind
rol oynaméxkder . Boni el onmokosens k
genl br h¢ceyr b NgVvDSIi NnionN X T O0mo S
Xromosoimy ywomzidb rgerek o rkyaynoétnlao rliind b r
onun gblpbocbk inkikafénda vbD mol e
r ol oynaméxkder .

Geneti ka el minin tarlXi4010) n kmpw

' yoll a yeni mutasi yal ar én 8

|
pbrsiiynyi n bpsas m¢gddbpal aréné hol

S ¢ N

noz

i I 11 bor i-onidpi I(eEM)D 2Q.°dze psbpDr |l pri n4aip

i 1l dp Q. A. Nadson vbD onun «kKagirdi

radium kK¢alaré il pmstiysai rdbgd xrkmln |

et mi kIl ecri. 1%y AGBKWM I | er drozofil

K¢alaré il b tbpsir edbprbok mutasiy
Mut agenezin inkikafénda vD or

g°r kbpml i genieniik.l oM. WN. [Po Daibe v, K

k. Auer bax, AzbDr payc amdag i o. M.kQDIri
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h¢ceyrpl boprinigenomomuphbei dalyar éni
tindbp yeni csulll ardan 1 stifadm
L. P.Bresl avetsin, Azpbr baycanda
layigdir. Bu mbD r hobslabsréi nr us genet i kl959)S.
i ngilis geneti kl bori R. Fiker vbp C
goyul mukdur .

Geneti kanén dinkip kK frepnréei®35d 8r i 1L
Dhat oD edir. Bu d°vr ¢n XxXarakter |
mol ekul yar sbviyybpdo¢, i°lydmnaimenmDi

Ever. ©°z obombpkdaklaré 11 b birgpo
Ot ¢re¢dmbpbepbhl | ediyoi mpaolswd DNBuj un
Bu K DKf mol ekul yar geneti kanén
geneti kanén i nki kaf énda Rusiyad
Ameri kada bi oki mya-é E. ¢arqgaf én
sahbpsindbp apardéejé iklpbor b°yuk b

Gentika n € n tari Xi Tsrkn kxrad & n dha hme
il don son d°vnetgkdbpF) Kr n g DUmsoa g
torof i ndbn DNT mMohekul ustr m@dert
m¢eoDyybnl pkdirmbpkI| proi I Il b bakl anm

Bundan sonra 1961965c i I 'l prdoriamdr Nikrae
S. O-ao geneti k kodun Ki frini 8
dezoksiribonuklein turkusu ( @aN T )
spesi fi k 1r1si I nformasiyané °zun
DNT mol ekul unun fuBkbabhatémnwabir
| r s i nformasiyalar realizbp ol un

1969cu ildda ABkKor ana DmbD kdacxk
orqgani i nkyppbrva y ol |l a maya g°brt
etmiKIBcrl |1I9I7DOr|n pvvbDlIl brindbn

spesi fik Arevertazao fermentini
eukari ot orqani zmloborin genimukidu
Genlbpbrin sintezi, onl aré ayeéréeb
amin tufeuvulmané&hprin, bi ohoj imo mall
al énmaséna geni K netmklanan vwe r ii
memmi sl iyl adéené al mekdeéer.



. KRSY XTI MOLEKULYAR ¢ SASLARI

Krsiyybptin vb digbpr bioloji h
sahbpb mol ekul ynarr . biMoll cegkiuyl ay a & dlba
hoypt osiessaséenda duraaune mrhaglkeuk u f u
garkéle@ps?yronmbpk vD 1z@hoosmnisked
bi ol oj i pol i merl bpr adl anan nbhbon
nukl ein turkul ar é V D onl ar én K
mol ekul yar bi ol ogiyaneén D sleksiyar i
bi ol ogiya bsasbn biokimyadan tZ©°r
sitoiogiya vbD digbpr ¢mslud dmlrié neel mli

M¢asir d°®vrdpo mol ekul yar bi ol
mol ekul yar genetikasé@endarodbas!|l mJ

Nukl ein turkul arénén Kk

Kr si i nformasmbgahdpésatipdpni m

a pDmin be¢t én formal ar éne t DK Ki |
bi ol oj i -nudcklliemenr Itourr Kk ul ar @ bpsas ro
Nukleint ur kul asé dXdc X186 & p) Kohan
torofindbn | r,isnont aykiossb t kb kil ndDpb

(spermotozoid|l Budomadawok arg vedibl iab
nuklein (lat. nukleus ¢ v D) adl| aSodr@ar é@uklend wud &ru.

di gbor h¢ceyrpbpl oprdbp V D yal néz r
organoidlbrindbp dbp tapél éb.

Nukl ein turkularénén i ki tipi
orqanoidlbrindpbon x|l oroplastl arda
t ur K ul agset ¢tnb M) | edi r .

Knsanin hbr bir sondg DN, cmg c
h¢ceyrpl pspemndmot ono s fqgddNTbolud b 3. 10

Sitopl azmada, hpom-inin gi SmbDnN
ri bonukl ein turkularé (RNT) ol ur

XX Dsrhoail 4®r i ndbon bakl ayar agq
i nf ormasiyal ar én °t¢r el mpsi ndbo
topl anmaj Bu bamhandiegkr oor gani zbaktep r
riyalarén irsiyybpbtinin °yrobonil mb
Bu sahbpdptodigohbajfi ar én DN g
yektl oprindon t ¢t eén moz anmrkuazsuen | wi
O mkm eni-diriBdpp 1hbi snskbmt i k9 5 %6 pzng,
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i bar ot komplEdkskttrommk imi ke disrtk.opi k
olunmu Kk d ur ki, z ¢l al hi ssp 2200 e
i barpotdir. Virusun hbpr Ktammé nbDs
digomdaham¢gl al eén aminturku tor ki
Tée¢téen mozai kasé virusununXxRDIT
Ktammé g°te¢erel megkdaukl eifi n@it @z
¢-¢n  virul engn,ukil keii mcy)t,u(rxkajsauy aHBp a
-¢n virulentdir. S 0 nHya D HByarame e ia
bu zaman BH; kKr anBy® kKt a mméhy,a ,s BB, Kt a mmeé
-evri|lDahkadidaj rusu dbpyi Ki |l mi K Kt
turkusu yerl bpkirsbp onun xassbplobr
Di gbr bir tocr¢bbo pnevmokokk
I ki DS as -tiptkappullupma v mabi y a -tip%kapsusuzr
virulent deyil y D n i pnevmaniya t°rptmir.
kapsul suz vbp canséz kapsullu pne
Dovkanl ar pnevmani ya i | D X D S
dovkanl ar én bboDgrnipmdovmmo g ik xd @ I e
m¢ DYy yDDN ol un mu krahsfarmasiyab b & B | 1 \kd 1tgmii

pnevmakokklar 8 i ppo -evri |l mi kdir . Bu tr
bak verdiyi m¢ DYy YyDDN e li wndmunk daul ré,
R-tip bakteriyalarao | av b ol un dtuigplap (wol wxamuRk
daxi | edi i ¢gi kpdomev mR-k o p k| atrréanns 5o
ver mi kdi r . Bu kbkf -oxl| u tnimgenatl D

rol u ¢-¢n tutarlé dol i | ol mukdur

z r

kpkiQurl.loukbua kvt er i al h¢ceyrpbpypbp da:

Nukl ein turkul ar é@neén geneti Kk
bakterial viruslarlsdbo a k't er i of aql a apar él meg«k
faglarée -°m-bpquyruju xateérl adér .
i -bmid® 1 sb DNT teli yerl pkmi kdi
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DNT I S D radi oakti v fosforl a ni K

h¢ceyrpol ordp bpmbhpgp Opbmbki ebnrin
m¢éDYYyYyDDN edi | mi kdir. B u yoluxmm& rDND D
mol ekul unun K° mbDyi i Il b get mi kdi
bakteriof ag bakteri,ylai zogcmyrfoen
bakteriyaneén gl af eéneé p arn ddkienyae r
h¢ceyrpbpsi ni n Bdayolla baktarigayolixar- Baktariyanin
daxi |l i ndbp ol-ain Y amiéeén vIDNOs hi ss
gabiliyypbtinbp mali k ol ur, sonr a
yeni pmbpl o gbol mik fag hisspbci kIl D
Transduksiya
| r si I n o rePmigpdimey BMTan i n rol unon

hadilprdon biri do transduksiya hadisidir.
Bir bakter i yadaodl bdkeroofagiar dasisilp

m Hyybpn I r si mat eri aloéen bqgHKitramgimmsay ¢
hadiosinb transduksiya deyilir. Bumaragl genet i k nceildba n
Sinder w Lederbergintdc r gopbndba k k ar a - éxar €l mé kK

Salmonella typhimuriuma d | anan bakteriyal
mblumdur:22Avb2 A22A kKt amméndan ol an bakt
(T)t ri pt of anépmningiankKeéz éeaaéibddibair .K t Bawn
-oxal masé ¢ -npgriptofandaboeedilmplidir.i t i n

2A Kt aoimnmé& i Ka f & Dtgptofanmplavng, Ihnu n malmsb & n
et mir, o ©°z¢ tokigabtiygofina ma&ikdis iToo t mib
apar maq &-Ujgmkaliml boru g&yrea ¢dolc
2AVD22AKt amml|l ar éoryeti kdi r mi kK|

U-yalonzor b or umsal sgpl vanfé lamrmagéry

K i, oradan gqeyd etdiyi miz «k4biaml
rekombinasiya oluna biloz. Lakin bu dediyimiz boruda inkubasiya
getdikdbn sonra br I ki gol dan bakt er oyyoa |

m¢ h o okild. 22Ak t a mmeé b miptdfan blavonedilmpdiyi halda bir

n epkoloniyapmplbgot i r di y iDe dhg k emh k do ofa.bilord™u
Bakteriyalar b ibrk eoxbilmzdilord,a n- @on kbii ra
filtr buna mane ola bokdi. Ola bilsin ki,22Ab a kt er i yasénd:
pksinbyenidon mut asi yRY Tet nBiuk ddiar : m¢ mk ¢ n
22AKt ammé mut asi yay haldaway ola vaadi&rd
filtrdbn spbdop!| f aqgl ar b ioninbgkd manmdka nf rdd g
bilor.



Buradan ba noticoyp goimok olar ki. 2A kKt a mmeé n ésindh ¢
lizis bmblp gotiron faq onun DN ori il b rekombinasiyabmblb gotirorok,
sahib n bpyyon genbrini (hbom- i ni n tri pohofgamioi
filtrdbn  koeok 22Ah ¢ cmsigpP togbri | mi k d i oticosind® faeg u
vasibsibpd onordan xromosom fraqgqmenti n
irsidoy ikllk T r ek ombi nasi y&ldaari. brida| Ipdierrd
bakteri of aqg bpsiensxromasamria bimkogplc € 9 n abir h ¢
ziyan got i r mi r onun wpyyoo allelerioownr add.aBzi m ¢,
hallarda srbos t  qodn ¢, & EbyPyiDy, Nz a ma n  mpénzibn birpee e
ke-ir.

Bozi hd | arda profaq bakt edifiysgrlarinox r
daxil olur wv bununl a sahibin DXn & mols @ kni
resipienb k e pibri | i r . Lakin - 0 X holadudl a
transduksi ya addpanoéfra.q Fraag pédakgeayakde
xromosomunda eyni lokusda yel i rops., fail bakteriya xromosomunda
gal akt azan é nomirg&bn gsal rlokusue respiemt k e - | r
Toc rppb i n -oxunda -bfakd e rp ryoatnoétnr o fx
auksotrof b msikbtmeDyyDny au yhj ¢ucoiriyygoeark qgp, S
tam transduksi ya bpzbnamototrofdar tmanscuksiyal
vasibsilb b a Kk bn\k@&aniya normal koloniyalardan 10ofdb k i - i k
Bebt ransduksiya abortiv tofagnzsrotivik s
© z ¢p gotirdliyi transduksiyama t e rpib@aadloé sahibin xromosomuna
k e- noerpivw om h a btezikibautoeprodéksiya gabiliyppini,
dend i mi ni mBoy a mig lhi yidni i tirmi kK ol

Faqgén b ak bteirridyiayyia ggenet i k m
Xromosomuna damxqover mexamamistiginm d & @ is s ,i
s °m | my¢ o @ediri Vb homin homolog resipientin xromosomundan
ayr ® 2r y e r iotribon Homalobaaverig

Holp Lederberq vaxtd qey d et mi kdir Kk ipsi
golocokdpd b ° y ¢ k pohpenikybt | kksb ed bilor, d a h a doj
I ns an| asoélmor il nrisn psil iatifadb edilp bilor. 197%ci ildb
Merill, Qirer vbo Pet r i Gal' atn E.coli h ¢ cosiydp o f aq &
y et | kmhisanmh iG&l geni olan DNif i I ns ao i h ¢keud ytr
transduksiyayolu ilo k e - i or. @ennlil fag & G gdni olan DNTni
I n s an bdlorigncDNY-sinD daxil edir. Sonralar, it t a ubai@n g
do mps., bakteriyalardan ali bitloip, onurjal é heyva
yolu IDDNT  k ek-toc m ghob | apar mékdlaaoyeridd u
genetikelmsatsit m¢egndi sl i K geneti kasé me)
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Nukl ein turkul ar @&neén Ki mypbv

Nukl ein turkularé suda vbD qbI
I sb -°%kd¢gr ¢l o bilor .l iBi otluorjkiul paal
monome-mluknmoevdl bro. - Hpor wvahidi fostab t
(fosfat t ur K us un dunkarlwplaidra&@zeéksiripozdhne k
(DNT-dp vD vydan(RNT-¢bjpi baar ot di r .

HOCH; O OH HOCH,
L~ \| / \
¢ H H T \| }|1 |
N
H L|—L‘ H L|_L/H
OH OH OH H
Riboza Dezoksiriboza
Fosfakarvobohi dr at Kkomponentl!l br

Drkibindbp bek azot Dsasl| ar &€ nddba)n
D yadoufRNIdiDl) bi redir. Adeninvbakyuani n
°rombpl DI i ol ub, purin Dsasl ar &
i mi di ni n,pti°rriomnodlionr ip scalsubar & ad
Purin bpsasl ar é

t
'
t
pi

Pirimidin bsasl ar ée:

OH OH
NH, LJ.‘ {_J.‘
N@CH N@C _CH, N@C.‘H
A NTH C CH CNCH
HO N HO N HO N
Sitozin Tinm (DNT-d D ) Urasil (RNT-d D )
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Nukl eoti dl brdbn ( monomeérnl pmalIb
(pol i nukl eotolimtbd ero)t | quU pbuldarl ma nlean u
renda fosfat tur Kusun ubrnukleotidnj3é ¢ i

kar bon atomu i l-0idkgopbonuktemui d
vasitbsi i Il b efir obombolb gbolir vbD
Nukleotid Nkleotid Nukleotid
3 : Aot asas1 Azot asas1 . ‘Azot asas1
5L$akal'~3'\ 5~ Sakal‘—s'\ 5 Nakar -3 '
0 o _ \
1 \ ] \ 7 \
OH ‘ OH ‘ (l)H
Polinukleotid zbonciri

Nuklein t ur Kk ul airrewnkélneop o Id Z D néczilroirt
mi nl orl o hptta milyonlarla nukl e

gurulu-a mali kdir vbD Kaxbdl bonmir.

Adpthnourk | eoti dl bpr homin nukIl eot
birinci h o r f i | | DA-adahih @quadrény $sito&mn, Uurasil, T
timin.

Ri bonukl ein turkularé (RNT) b i
mbhl ulu nisbbopton °z¢l ¢l ¢ybp mal ik
Dezoksib onu k|l ei n tur Kusu mecl¢e k ul
Cey ms Uot son V D Frensi s Kri k t
tbpdgiqatlarda tbosdig olunmukdur .
Bu model D g°rop hbpr DNT mol ek
burul muk polinukleotcdrdbopnckrigoa
arasénda mbsafb 0,34 nm ikigak kislp i
uzunlujun3tdammiol durjusunu bpmbDI
Uotsonv b Kri kin model i nin -wiaikigab
spiralénda azot a@aslasjl@ad&m.e nB&loomp
sénén garkésénda yalnéz ona kom
kompleme nt ar c ¢-tinlinovio adsantiionz i N vID vyba
S.
Nukl eotidlbor ©°z aralarénda hi
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timin arasénda ,lgelami nabibt slidrozi ki

hi drogen rabitobsi -ox zpoi fdir, I

rabitolobor zoboncirin hbor 1 ki telin
Adenin Timin

—— 0,5 nm

DNT mol ekul unda nukl eotidl pri
| unmukdur ki, DNT mol ekul unu bpm
i rinin nukldeiogtbrdi naor dkéocngpllileémeéa v a
i rasg@anunauyjunluqgql arée akkar ed
argaff qgaydasé adl anér

KDKIDINT2 mol ekul unun qurul ukt

1. Purin Dsasl| ar é mol ekul | at
molekul | arénén c¢cominb barabbprdir
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2. Adenin mol ekul |l ar @éneén C D Mi
barabbprdir
A=T

3. Quanin mol ekul |l ar @&nén C D Mi
barabbprdir

Q=S

4, 6ami ngqr upu ol an n u {olsigupt olah| |
nNnukl eotidlbrin cominbp bbrabbpordir

A+S=Q+T

DNT mol ekulu nukl eotid tDrgIZJr—lTS'bi
ni sboptidir vb spesifik bpDmsal adl

Bu DbDmsal bakteriyal arda, I bt i

hodd icai ldboyi ki r . Lakin b¢gten al
bu bDmspaly axEmldiemuk!| eoti d zbncirdi
hbpr for di nukl| ei n tur Kusu - ¢ N
mol ekulundaké bu nukl embhi dr gadeéece
i rsi x¢gsusiyynbptlori yazél mékder .

DNT mol ekul unun replikas

Mi t o0z belidhpmbppndbp SDNT mol ekul
verir. BuprosesDNhi n repli kasiyasé adl ar
i | b, daha dojrusu pBbNTnwmbkl e&uil dn
Kompl ementarl éq prinlsa pombpll m )g xlii

KDkiIDINT3 mol ekul unun replikasiyasé
RNT mol ekul unun transkrips

~14 ~



DNT mol ekul unuirP £rze¢pnl ¢i kiaa skiyld » &
m¢e¢rokkob fermentativ bir pr oses

matrisbp -evrilib onun bDsasénda vy
Nbticbpdbp bir DNT mol ekulundan ik
gol ir. Hpr b i fkin f2aNdéyn BNTI reckekulunun bir
zbncirindbobn VvD yeni sintez ol un
mol ekul unun repli ksiyaséneén b u
adl aneér .

DNT mol ekul unun repli kasi yasé
mexani z mirnaif | ®a hnap zootr dbon ke-irbk.
m¢Dyybn fermentl bpr I Ktirak edir
sahpol brindpo replikasiya - pinlglikdza
adl anan fermentin 1 Ktirakerakbiotrc
géreéel ér, kompdiermemdoanr aredll amrérbiwi
-evrilir. Sonr a [DWIT praltirmesri a zsaznoél
ucundan 3i-D doj ru I sti gambptdp r.yDANR il
pol i merazanén bir ne-b n°vyg¢ mbl
funksiyaya mali k ol ub, me¢extolif
Bu fermentlborin bsas 1 KI hpr mat

(Qosa zanclar

DNT pohmeraza

fragmentlan

i
Gecilian zancir

Lider zoncwr

koki | DNT mol ekul mdamnsxemil i ka

~15~



Qeyd ol unduju ki mi, Kompl e men:
birindbn ayreéel an S a & 0 b a Aram@mzoparda, k -
pl azmidl bordbpbivp, péalsainidotolramtdaqt o
bir ne-on ol ur . -nEuakBbhrorro tkloanmrpd a8 mét
repli kasiya prosesi eyni g ® ucundan ,
3i-D doj rygpolDiNdier az a fermentinin
cGeci kbpne telin sinthezkiompdmekbi If

Il Ktirakeée 1|l b bak verir.
Replikasiya -bngol i-ynod D g pedypnri
fermentl!l br I Ktir adkb ebdaicrée. tceMdvionl c

y a bjririlay € rm° h o m in a igaza |
€ 1|l b -hbpgpayankesint el
| tor Ki-20 0@ o nweklkeaoti io
dofbp m¢gkahi dbp edbpn ya
ar .

repli kasiy
fermentinink t i r a
b u hi ssbpl b
Onl areée 11Kk

r

adl andéereéer |

DINT polime liderli:
© Acibms DNT molekuboru @ o) 20y s 2ot

stahillagdiran 55B ziilallar fasﬂasm sintez olunan

Valideyn molekulun Lider zancir < 3'5_
ikigai zancirini acan 'DNT polimeraza g
helikaza fermenti i S ASEE -
W5 gy boitalatst) At
¥ Replikasiva
R \‘I ;anga]_l o Fasgilali sintez olunan
‘\1' . b gecikan zancir. Praymaza
S Praymaza -y jisa m-BRINT sintez edir,
Y b bu isa DNT polimeraza
Y vasitosi ils Okazaki
¥ DNT fragmentlori ilo hirlogir

Valideyn DNT | polimeraza 3

(5] DNT-ligaza Okazaki B, i
fraymentlarin hirlagdirarak
Tanciri uzadir DNT ligaza

—

| Replikasiyanun iimumi istigamati |

k D k iDNT rBolekulununreplikei ya pr osesinin ¢m

Prokariotl arda v-Di neukaplil okaar
forqglidir., Bakteriyalarda bu pro
Eukariotlarda replikasiya -2 mknpt
uzaneér .

DNT-nin repl i kasi yaséneén yasr émkon
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konservativ vbp dispersion model |l
Yarémkonser vat-adiv imodle | M.1M&ABe |

topropfindbpn s¢gbut ol unmuxkdur . On |
apar méxl ar . B el¢D bkaik,t elrdjyé@arss$a p v-v L
N*azot olan qgida m¢ghitindp becor
N“ol an m¢hitdbp becori | mi k N°pbzotepw n
m¢ hibtedecobr i | di kc b, pvvblcpop DNT mol
N“  hpopWMidkmt opl ar é;ni o roaNtkd iedM o r
y anaké N*izotadu olanzZDNT molekulmun tel | bpri npo
Bu I sb onu s¢gbut edir ki, DNT mc
DNT mol ekulunun zpb-bcrrhdon ger el
matris olaraqgq m¢ghitdbpki azot DS

c2zbDriedbebacqurur .

DNT rephkasiva prosesi DNT-polimeraza I

I zoncir

IT zancirin komplementan
. I zancirin komplementan
Helikaza

DNT-polimeraza ITT

k D K6.iDNT molekulunun replikasiya prosesi.

Hazér da DNT mol ekul un repl i |
yarémkonservativ model gqgpobul ol u

~17~



Copdvopl
Prokari ot vbD eukari ot genoml ar
Kk

Organizm Repl i Repl i kg Replikasiya
sy € orta uz-bngpbplin
(n.c.) S¢r bt
(n.c./ d
Bakteriyalar (Escherichia 1 4200 50
coli)
Maya g°bbpl by 500 40 3.6
(Saccharomyces)
Hopkbratl ar ( 3500 40 2.6
melanogaster)
Qur baja (Xen 15000 200 0.5
Si-an ( Musx 25000 150 2.2
Bitkilobor (Vi 35000 300 i
Eukariotlardav DprokariotlardaDNT-ninr e p | 1 kzaasm dyreas

v e r maolekulyar bioloji pr o s epsslabsobxrk a rc djé tvakterial
xromosomdareplikasiya vahidi T replikon varsg o0 zaman eukariot
XromosonbRNTe e @ & i kia sanysayrédikonar d € c é
m° vcuddur

Eukariot x r o mo s o mh aenébirda r i @ d 2ahmadan
replikasiya - pngbpd édoir hjpu D Wmtkd b iy la Raplikasiya
- bngohlpirnoyamkdiist i gh mp eedmto n gtbpd d gpu Kk d
V [yaxromosomursonuna a t daendndayanab i | D r
ND t i xxandsomurb ¢ t DINM-siq € Isiravaxtdareplikasiyayau | r a 'y

Z¢ | al biosinteziii r s i I nformasiyal
real | akonasEsaEar

M¢asi©wnvr ddp bpzi z¢l all ar e | al
ol mukdur . MbsbDl pn, mbpdpbal té vbDzi
-pbptin oldujunu tbosbvvegr et mbpk ¢ -
prosesin baka -atmaseé ¢ - ¢ nbk2330nn
gi ymbotl i ¢ Z Vi maddpl bordbon i1 stifa
Bizim orqanizmi mizdbp vbD digbDr
me¢Xxtoli f vbp m¢egrpopkkopb z¢l al momod mdk
kiiz¢l all arén Dbiosintezi m¢, rboikrk pzbyg,
©z¢é¢éNDMDXSUS dboquingi kgur ubliuokluoj v o x
olunmaqla tokrar 1 stehsal ol unur
Mpl umdur ki, z¢ol all ar bir V D
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ol maql a 20 mextol if amin t ur K
nN°vbpbolnodkmpo sombpl b gol mi kdi r . Pol i
hodd daxilindbp ola Dbilir. C k2D r |
aminturku qgal éjéndan i barptdir.
onun birinci gurulukunsep pmpl al @
X¢susiyybptlorini m¢éDYYyYyDDN edi«db
nNukl eoti dl pinm yaroché cod lulnéjré bu 1 s
newv e - ¢ n, hpom-1inin bilodloin doum
nukl eoti d anméauelklué]j@meEamcéedame] én
mexani zmi mbl um ol mamékdeér .
Aminturkul ardan polipeptid

ri bonukl| e o prriobtoesiodnudcpb nkp°smp vy i i | D
yar é z¢l adon yialr&r pRNATI r . B a xahsatgza r
(. -¢Nh Dsas aparatder, bu prosesi |
Ami nturkul ardan polipeptid zbn-ci

NN(MRNT) ol masé, -ninMRNT-nyygptf RNF, b
fermentlorin voobiwol @l maslet it ol mad
Z¢l all ar én bi osi ndezivreirn | sixiea
ami nt urvkvubllacro ATF i | D ,@demorirgnbndfqsfae
tur kusu oDmbDl D gDl i1 BuUbDi sgor eed g
NDti cbDdpb-NnRATHE inommb Il &d egnbi 111 rt uvrbk u s u
NRNT-s i amin turkxkusu qgaléje 11lb vy
z ¢l al sintezindbp I Kt i1 rakhiedt, mpsar
bey¢k subvahi d mRNNT-siil pbibri rame # m
birl bpkir. RIND o siolnd abéhb mk ommpl eyks
pol i som dl &INAr r i bosomIimad bmn b K eni
d a kK é RNiT+s i | o Dbihrolnbbwi rr.i b®smma di
23 NKID r bi Blub ukiar asmpnontddr
g r. Sonra ¢-¢nce¢g VD S,
Dl avb ofunuez ol wvmastda z
amaml anér (kbkil
Hansé KBNT4s i d pammnt ur K u amgdeck
gur ul mas én®&Toptcorngibnoo redii kgd st ki | h
é
I

ZDncir.
ZzbDncir.i

MRNT-d D e - nukl eoti d ardeécell e
nNukl eot i d bir ami nturkKkusuna u
ami nturkusunun kodon!l amréné a-m
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Replikasiya

Transknpsiya
JMitoxondr

7

Translyamya

Amin

\

ATF

G
Wi gt id®
n-ENT m-ENT
7 7

55?

Hiiceyra

/ DNT-polimeraza

Sitoplazma

E-~V\§\/1 -
mUOSOm

sate, ZUlal Zancin

ko KkizZlgl al l arén biosintezinin

Ami ntvuor kyua nukl eotidad g8 dltamreé | o

Mpbl um ol
| pr . Yal n
ginin alt
dl akder él
AA, UAQ, UQA a mi
| i pepti d
v D |

dl ar Yer

mukdur ki, bir ami nt
€z metionin vbD tripto
é tripletlob, di gbpr a
er . 6 41 me;mmkngtnud &rugé pkl ced

nNtur ku kodl akdeér mér ,
zbnci rr(ermnasga) Nukleotid kody r

cb mikroorgani zmlobr - ¢ N mg

c,zbrindo bg¢gteéen canl é
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Copdvol
M¢xtpol i f aminturkularé ¢-¢6¢n mMRNT

Ami nt ur K (| kodon| kodon | kodon | kodon | kodon | kodon

1 2 3 4 5 6
Fenilalanin UUU | UUS
Leysin UUA | UUQ SUU SUS | SUA | SUQ
Kzol eysi|AUU | AUS | AUA
Metionin AUQ
Valin QUU | QUS | QUA | QUQ
Serin USU | USS | USA USQ
Prolin SSU | SSS | SSA SSQ
Treonin ASU | ASS | ASA ASQ
Alanin QSU | QSS | QSA | QSQ
Tirozin UAU | UAS
Histidin SAU | SAS
Asparagin AAU | AAS
Lizin AAA | AAQ

Ql ¢t ami n| SAA | SAQ
Ql ¢t ami n| QAA | QAQ

Sistein UQU | UQS

Triptofan UuQQ

Arginin SQU | SQS | SQA | SQQ | AQA | AQQ
Qlisin QQU | QQS | QQA | QQQ

Oxra UAA

Amber UAQ

Opal UQA

Sintezin inisiatory QUQ

Geneti k kodun XxX¢susi yynD]

1.Geneti k kod bg¢gtegn organi zml-bpr

van VD | nsuann)v evrashail ddoéirr.

2Kodtiripl et di rmi rHtour kumuma y eRNT-doOi
m¢ebyybn ¢- nukleotidlor i1l b kodl

3.Biramint uruk ubsi r ne-b k-adoelyar lga d¢
bil br . Yalunreézu siuk ibi a mitmeitp loentilno (k
triptofan (UQQ).

4. Ko d -¢¢éssttb d ¢ K mg r . Nukl eoti d ar

5d p-r8-D t rtirplpedtet i n ardéenca hesabl

5.AUQ kodonu mRNTni n bakl-&énj éwcennmdda vy
polipeptid zbncirin sintezi ndomu 1
MRNT-ni n ortasénda yerl|l pbpkirsb, e n (
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déracagq.

6UAQ (namber o), UAA (fhoxrao)- v
zin terminatosiaqqnaldeéar éybni (sto

Z¢l all arén biosintezi pr os ee&s i
cell ejéenén kompl €kiieln t¢azroréiqgn pb ska®s-é€
doj rusu DNT ma-RNTinis sintepitsaaskripsiyaaad | na n
M-RNT nukl eoti dl borinin ardécéell éej é
ardeéecgl¢ll@ajldma €6 kodnlaxderaynj s d wrk
DNT 1258%85%- RNTL%Y4%5- Zilal

M-RNT-d D k i mbpl umat én nukl eoti d ard
-evri | mpteanslygsiyaad eaneéer Bu proses
geyd etdiyimiz ardeéecéelleéegla g i

ed
Z¢l all ar én bi osi dtéeapyzsiarscem d & o0 o
zpopncirulimasgu akaj édakeé ardeéecéell eql

TTT AAA SAS QAA... triplet DNT

AAA UUU UQU SUU....... kodon mRNT

UUU AAA SAS QAA...... antikodon4RNT

Liz  Fen Sis dvy Co : bpaol ihp smtpi
tokkil edbn amintu

Molekulyar biologiya m° v g e y igend D n

Gen bir z¢glalén polipeptid zbpi
i rsiyybopt faktorudur vbp valideynl
Kal ssi k geneti kada axbp b mas onuan
cavabdeh ol angeraidsisabnsdiér Ell @k uwl ). X
geneti kl or bel b hesab edirdiloor
yerl pkmi kdi r .
M¢asir dPvrdbp s¢but ol unmukdul

m¢eDyybDn dnuwkldeactéil | €] éna mal i kdi r.
mol ekul unda xbptti yer |l bk mi kK dgemnin.
kodl akdéer dej e z¢l al én o]l -¢se¢ndbo
aminturku qgqaléejéndan tbokkidl cgl @gn
i bar ot ol acaq, bununOd0sbyakehi om

M¢asir tbpsbpvvegrl orop g°rpbp hoo
Kul u yerl bpkir. MDBNTDODMmMOI| blijileu sdg

1,2 mm olub, @’ nu k|l eot i db aa pttdridpn nio mo |
DNT molekulunun orta@laukl epui @
| barpotdir. Knsanén geld&qDNTav grhd
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S, mu mi uzunl("lo?nuukz em,t i®, T ot ¢ @6% m
yD uyrj undu

Strukturgenl bprin orta-10@0@nhuktbewonm
ol duj unu npmoxzoorpi ad Isargial§min-nnas aghp dDoN
sintez edbp bilobr.

M¢asir d°vrdbp s¢but ol unub I
mi gqdarda ngal éqgo DNdopyeat g@&mlnp Bus
genl br deyi | VD m¢gDyybn m@irBu  zgeel n
genomun bu VvD ya digbDr hi ssbsin

X¢susil b tonzimlboyici genl bpr dbpf

Bel oli kl b, DNYy kkhfpswpD tgeqo o n
b°l prpk transkripsiyanén bdrmanhkm
séra hpolpb tam mbplum ol mayan funk

Genin incbpb qgKildualssk k menedi K2an
i rsiyybtin gur ut luaxmpvtiaiho (dh p e pbt d e
m¢eboyybn edir, mutasiya VvD r ekomt
Ameri kan tSo Beingatr- ebsag € slbsaakqt e-r° polf
sahbpl brini t gdaoixd uetomikkadi rmut@s i
mutsi yal ar fagén tamamilb eyni C ¢
y a di gbpr genin me¢xt ol if sahpbpl b

sahplbrl b rekombinasiya gedb bil
gurul ukunu tbyin edbpnr safBonivhp °

m¢erokkob 1 kKl brilmirnpgercpbpanihayéwah
yeni t er mi n sistronk lpiofl i pemt kdi zbncir
edbon DNT sahbsi, y D nmD smidnasimukturigen, |

muton T minimal mutaiya vahidi, rekon 7 maksimal rekombinasiya
vahidi.

cgor sistroA000°hukseobD kot
hom-inin mutonun °I| -¢s¢ bir vbD Yy

hptta oDNTkurhunda bir mazsot nB g ay® & 1
adl anan mutasiyaya sbbbb ol ur.

Buradan b e | b nNboticbo - éxeéer ki, n
rekombinasiya vafi di (rekon) b i
Kkbomi yynbpt ol maqgl a mbpnbaus étner mitnil roir
ol unmur . Si shazér darsnirnuktiurp gen
I Kl odi |1 r.

Franseéez t bpdagkiogpat vel a¥Y .eMolkRoJ © z
noticopsindbp z¢lall arén sintezini

nNozbriyyobhsormbpharPssréeo bir z¢l al én
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mol ek ul u aksepbrzena(nAld) yerl pkir K i,
struktur hi ssD8iSG) gt rukt udenganl:
elk ari otlarén bpbksbpriyybptindbpgakad

EKZON-1 EKZON 2 EKZON 3

. INTRON-1 INTRON-2

@] SG

k D KBiGle ni n li nkcw: qur u
Aigenin strukduwhkarhiistslpasrida Boper onun
Vi mRNT-nin promRNT-d bn obombl b gbl mbpsi

Struktur genl br akseptor zona
birl pkir vioopgomumbp | v adiotdi rir .
Burada: Aakseptoy X ¢ SUusi z ¢l al aktiwv
Z¢ |l al akti vat opolimeah noagpdearno n IRINT t D1
transkri psi ya@ronotark RNIFpolanerda a h sminr ;t e
nNukl eoti d adrdRATm@mIlmerajad ésna lpor syimete ® n
vbpeoron boyu hbrpokbpbt edbprbok onu t
OCoperator ,i npmrmphpmi kol t og-nh
| Dyi ci z¢lalla rabitbpybp girbprobpk
SGhbpr hansé gen mbhsulu sbnt ez
T-terminator, RNTpolimer&z a n & n hpor pk pt itrans |
kripsiyané qurtaran DNT mol ekul u
M¢ sir tbobsbvv¢irl prbp g°r o, geni

ardeceéel | ] é nekeomz ¢tlpakl klialr éonl usfbumasikat u
dakéyan polinukleoti dtroa-e 2ol hE]
z ¢l al strukturu hagqgénda9i nf or ma
MDl um ol dupul &i enn, bz g $ i RNT eizei
zindbp DV VDIl c omRNTamaekulwzmwm b p g@aRNTTr .
sintezi Zamaneée transkripsiya g ¢
hi sspl bori ndbp bposessmgzraimra.n € Sxrrrsallsa i
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K° mbDyi I I b 1 AaMRNTedm ns &ooslidri rpr oQa l
Dksinbp fer meint.atMol wmldlamuk kurl k|
ayéran sbrhbpod DNT zopuasii(QU)di gpbi u
I sb agdieamiim ( AQ) bierolto dmhmgii chi rb. u
MRNT-d D n y eRNE-hn nn mbp mbp |l b gbl mpsi ndbp
varcé r .

; EKZON-4
EKZON-1 CEKZON-2 gy EKTONS ) )
et B ’ INTRON-3
INTRON-1! INTRON-2 i
GEE L== f«ﬂ“"’%\
f i / k‘ /] v‘
i INTRON-1 E | INTRON-2 o INTRONS B
; '\ ’ |
5 J -
B ) -h‘ L e s——— ; }&‘Jmm
EKZON-1 l ! EKZON-2 | | | EKZON-4
| !
! | | ! 1
‘ | 1
| l |
S | v ooy iR
QU AQ QU AQ QU AQ

k D KiSplaysigi n sxemati k tobosviri.

DNT mol ekul unun ekzon sahbpl D
genetki nf or masi yaya MRAT mélekubmn yaranma |
prosessplaysinga d | anér .

clambptlborin irsbpn ke- mgesetiknhadn
sDIl Dr | daha dbprindbn baka d¢KmbD
Xromosoml ar énl,u kgenrul pmoilne kqu nnanrb y s
b°y¢k DhpDpmiyybpti varder.

M-RNT molekulunun prosessinqi

Kr si i nformasiyal ar@mo%egtltpl
Aprosessingo adlaansomg RNT r matekulumun |
yet isk b r . MDDl umdur ki /nitnr abnisrk r i
sur bpti ol an mMRNT si ntnmeRzNTo laudn uarn.é i
daxilindb genetyakn ienkfzoornmaasrilyaa bdc
I Ktirak et mbpyobn i ntronl ar da ol
hi ssbpl br i X ¢ SUusi fermentl bor (re:
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ekzonlar bisbi r i npo di gbor fermentl bprin
pros e s Aspl aysinqgo adl aneér) V D t
MRNT sitoplazmaya daxil olur,

) . Ekzon 3
on 2 A Ekzon 3
Intron 1 Ekzon Intron 2

DNT \\[f\//\\Jﬂxlf\\/f VVWVAVNVVVANAN ANAV

i RNT - nin sintezi

71

D - oy Rt - M’ﬂq‘%. ,<:-"’¢?‘d7§\lc. :
RI\JT (:#6’ . o ‘L‘ ,.7:”:71‘;!‘“ i‘.':c.; i /’ 3
\ \ i
\ ‘ Splaysing /
\ \ Splaysing

\ \ i / y
mRNT  \o S} P N

lZi‘llalm sintezi

.
>

—> > R
Genda fardi kodlasdirict sahalar aynlmislar.

KDKOKnfor masi-dmmeéng IDdNITa °t ¢r ¢l mp pr

M¢DYyyDRN genl br kodl akdeéer él an

Genl bpri i siegkasspernes n transkripsi
olunmasé DbDn geni kK yayél mék vD D
topdqgigatl ar gestormi kdir Ki , S i
sonr a I I kin transkript bir - 0 X
prosessngb mbruz qgal ér

Genlbobrin torkibindbp olan intrc
edi | émpsi son nNboticbo ol ar aqg RN
m¢extolifli k bombpl b gotirir. Bel bl
alternativ splaysing adlam RNTni n posttranskrips
verir. Al ternativ spl aysi nqi-nn
daxi |l i ndpbki kodl akmayan intronl a
forqgli ol an yetikmi K mRNT mol eku
me¢ Xt ol if h¢e¢ceyrbp vbD toxumal ar da
olunan genlbrin ekzonlaré m¢xt bl
MRNT mol ekul |l ar éné DmMDI D gDtir.i

bakl anj end nmRNT er nat isvi ndmpl any¢sxitnogl

~26~



hptta bir z¢l1 al ai |l bsi ni kodl akd

Promoiorlar  Ekzon | Ekzon 2 Ekzon 3 Ekzon 4 Ekzon 5 Terminatorlar

':Dj:- Bl B B U REER

i 2
Alternativ promotorlarin istifada olunmas:

Ekzonlar

Promotoriar | 2

Alternativ terminatorlarm istifada olunmas:
2 3 4 5

Alternativ splaysing I 2Terminatorlar

5 2 Terminator

2 Terminator

kopkll Alternativ splaysingin m¢mi
(Lewin, 1994)

Bu c¢r bioloji mexanizm eyni (

ne-bD pol ikppedptaikdd ér maja vD onl ar é
| mkan yaradeér

Eukarinot Igeerné munun gur ul v

Genomtermin i |l k a@¢€opf ol HPXMHemst ¥Yr of

ol unub, eyni bi ol oj i n°ve¢gn haplo
nNbozortdud utr u Hapl oid Xromosom say
i karp edilir. Hapl oi d Xxr omogeomoom
adl aneér
Molekulyarg e net i k csullarl a eukar.i
ol unmukdur . M¢DYyyDN ol un muKk daukra j
g°storilpbon fraksiyalardan i barbpt
1. Uni kiabli rgevnl byra bir ne-pb dbf
2 . Ar al éq, orta tokrar ol una
onlarla, y¢zlIlbprlbp tokrar ol unur
3. Yé¢kspk tokroar ol @naml| aulkhe

say® plodaha artéqg ol ur
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Uni k al sahpol bor , ybDni yalnéez b
organi zmlbordpo genAoimunpbp ktkoigr i @odinr .
z¢l all aré (histonlardan bakga) |
daxi | dir Bir ne-on mi | yon nukl
genomda genlbprin bDksbriyynbpt.i ( hpo
uni kal déer , y DNi topk sayda ol ur .
dorocbdbp tbokrar olubnbhbor (@bl arilkes
tDkrar olunan (on minlorl b vb mi

Orta tbkrar ol unan fraksi-iyél a
RNT) kodla dér an genl br daxi | di
nogliyyat RNT genIDri-ynlDyaIme'lhItlx
NRNT-s i vardeér .-sHpDP zbxgsoBRNYyyDtinbD
turkusunu Dbirlpbokdirborbpk onu ribo
daxil edir. Ksenopusda onyaxémde
genl br i gegmdmdn smhl bpri ndb yer |

kl asterl pr bpmbl b gbptirir
Eukariotlarda bplavbp ol araq mg

genomun xeyl hi ssbpsini tutur.

Copdvbldbon g°r¢ndegyeée ki mi, gen
daxi | ol anl agdml,pr hmt tan mi Mklkariot]l
orqani zmlbordbp bbpzi genl bori n fruinnkc
daha -ox y¢k dRNOn,vbomths s;t omRMT &
surbptinin -oxl uj u, -oxhg¢gceyr on i
gedi Ki ni tomin edir.

Qeyd olunduju ki mi, genomda -
fraksiyal ar da mb| umdu rdir. Satdlia BNT n
150300 dbpfpb tokrar olunan gésa b
| barpot k|l astier] pGemonmdad mwtc¢er
on milyonlara qbodbprdir vD genomu

Satell it DNT i btidailbrdbpn b ¢
ol unmukdur . Satell it DNT transi
kompl ement ar ekl |[RRNTe, monilp db onl
turkul aréndan i barnobpt polipeptidl
geneti k informasiya dakeéemér.

Eukari ot |ocamléanr éxnrdoam oB=NITtaéhqg | eédj pénn
faktl ar da t o-pif sntemamad@e. bmRNVer
todqgi qi g°stormi kdi dpo KIDNT eykari
olunan IRNT s opl azmaya daxi l ol an
MRNT-d bn © | cD xe@eghitiamnskrri pdibya

S
t
¢
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MRNT vbpD ya Daadlaape@&rc. RN
Cpdwdpl
Eukariotl arén genomunda orta tbpD
(Qerkenzon, 1983)

Genl o Organizm Haploid Lokall @ ¥I -¢s¢ (nukl ¢
genomda sayeée)
surpt !l g Genin Speyserin
28SrRNT (0| Maya 140 12-ci xromosomdg 3900 1400d b n
gopdbr |g°bbpl D arteq
5,8SrRNT | Drozofil 210282 X vbD Y-| 41009600 | 386059500
V D soml ar én
18SrRNF Ksenopus 600-1000 Bir xromosomda 3900 63001250
nin gegKnsan 300600 [13,14,15,21,2%:i 3900 30005000
xromosomlarda
Bpor k 23086457 T T |
(m¢ xtop
sortl 4
5SrRNT Maya
g°bpbl D 160230  [12-ci xromosomdg 120 |
Drozofil 160 2-ci xromosomda 120 162-166
Ksenopus 24000 15-ci xromosomdg 120 630
NRNT-si Maya M¢ xt ol i fH
(¢mumijg®bpbl p 300400 somlarda 140 T
c b mi ) | Drozofil 780 2-ci -up 8- 140 10001500
somlarda
Ksenopus 8000 T 140 740
Knsan 1310 i 140 i
Histonlar (5| Maya
ti pdong°bbl D 2 i 380740 800
birisi) Dbni z
kirpisi 2001200 i 400680 450690
(m¢ xtop
n°vloor
Drozofil 110 2-ci xromosomda 365950 200-1350
Ksenopus 30-50 300-650 |
Knsan 30-40 7-ci Xxromosomda 300650 T

Son il 1l brin -ox mgurgm KwoKdgémir
genl brin) clzonv bntrondspa holl @ i ni n ack
Kodl|l akdér écégeaesmditpil lor i rfk@romasi y a
i ntron adl anéirki Bobnztir ogne nlbporz ibliporr |
MbD s . | toyuj un elv3a | btuonyiunj ugne nkionl d pa ¢
i ntron vardeéer .

BDzbDn genl mr @m icmumonl| uzunl
uzunlujundan artéq ol ur. Kntronl
bel ol i-kRNF-d o phom spesifik gen mb
ekzonl ardan transkripsiya olunar
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r. v&opdra prosessi ngqg zha nsasnpe
I r RNT Aypelk &k mlou mpb mpo | osplagsind| |
]

dp | D tokrar ol u
ol unmaméxk nuk I d t b kyryarllpar @ rho
Hesab qunur Ki, -0Xx tbokrar ol u
genl br i zbpdbol pnmbpdbn goruyur, L
birl okdirici sahpbl br (speyser |
Xromosomlarénsgpdbl pob ogpkialymp

Genomda

D
Y
Genomun Ol - ¢85 ¢

Prokariotl ar da V D eukari otl ai

m¢DYYyDRN gpdbr forglidir. Virus.|
genomunda genl-nrnnmsgdar ené DMJQga
bbpzi g a nwolaaury j g lpy y b n edi | mi kdi

materi al énén Dsas kmimnygabpt é lgasjue
nukl ein turkul areée dembpk ol ar ki,

cn ki-i k RNT dakéyan Vvirusumtx rbc
gurul uk genindbn tobokkil ol unmsiKC
200 min nukleotid c¢tegndbn 1 barop
vb hbptta y¢zIlbprcbobyb gqopdbpr - at ér .

Daha 1 ri, bir ne-b milyon nuk
genomdagen!|l bprin bDksbDriyynbpti (hom (gt
uni kal déer , ybDni hbpr I ki n°v gen
t DK Ki | edbopn-nni lvaos cnmagh i1t N @d | aRNdTé r
onl ar Dbakteri al genomda bir ne-no

Bakteriyal arda DNT mol ekul unu
-¢S¢ 1500 n.c. ol duogdapopdbpmi genx

° |

ol ur . Bakteriyal arda&NTbxXmipdmm i o
Dembpl i, bakteri yia kgoedn camldedadéaacédn, ig%
tonzi medi ci genl ordir.

Eukariotl arén genomlarémda vy
10-15%n i t ok kil edir . Knsanda hbDm
Knsanén genomunda nukleotid cg¢tl
DmbDI| D @D |knofsaiyn t edir, | akin bur
sayeé 35 minbp gobodbpbrdir. |\/|¢X'[D|if
3580 mindir, ybni geno-mMDadbbdbdl argd
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Copdvpol

Bpzi organizmlbrin genomu
(Singer, Berg1998)
Organizm Haploid genomun Xromosom
o1 - ¢s ¢, hapl oi d
May a ¢ °Saahammdces (erevisjae 1,35 10 16
Mi k s o miDsitgostdliwnrdisqoides 7310 7
TripanosomaTrypanosoma bruji 8310’ Mpl um de
Nematod Caenorhabditis elegai 8310’ 11/12
K p b k gBomtpumofi 5 10° 28
Mey v b niDrdserhilaymelanogaster 1,65 10° 4
Do ni z Strongypocestiotus(purpuratys 83 10° 21
Ma h mé z | & Xepapushaavjsa ( 310° 18
Protey (Necturus maculos)s 53 10" 19
Toyuq Galhus @mesticu} 1,2 10° 39
Si - Mus mysculus 3210 20
K n oBkvis flomesticys 3,1310° 60
K n s llomo Sapiens 2,910 23
Qar | &daarays ( 53 10° 10
So ] alkum cepa 1,310 8
Arabidopsis érabidopsis thaliana 7310 5
Knsan genomyeidiaybp hyitmnirml mbsi
I nsan genomun-un kgdl ardierled%s®, ge!
sahpbpl bordon i barptdir (Venter et

Eukari ot Xr omosoml ger hdamgenl i

Eukariotl ar da genl bprin yer | DK

¢, mu mi nbozarpbptdbp ol almi rgleonkl noors i b | yo:
Ar déc el bi oki mypbvi reaksiyal aawnr 4
sahpopl brindb, hptta me¢egxtopli f Xrom

Bununl a yanakeée genl brin k1l as
mob umdur . Knsanda hemoqgl obinin bi
m¢eDyyDn organda vbD inkikafeéen m¢gb
hvoehemoqgl obin inkikafén 11 kin mp
h¢ceyrbpl brindbp sinltemolbékmlunm . i IBiu

hiox kaedhre moql obi n & phemaéglobinzonci r | i
l-¢nc¢g ayén sonunda hemoqgl obi

Bundan sonra qgara -Eigiopmt édnz c@lyu mm:
Postembrionaln k i Kk a f zamané hemoqgl ob

olunumas pol i peptidl brdbpn & b D mzo r
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pol i peptidl|lbordpbpn | barpotdir. Yackl

hi ssDsia2k @b-A)a meo Kk kKi | edi r .

Knsan genomunda hemoql obi 1t é
Xr omos o mdab pbhngztogn geeinl »r ¢ molslo mdva
bonzbr genlbr yerl okmikdir. HbDr

Maraql eédér K i, genl brin XTr omo
baxmawy r a q , onl ar hha msgée n& zd & c glelda |
Bu gendlagpr éaym&umal arda vD ontog:
fopaliyybptp bakl ayeér B ué nfaa kst Db ri bspp:
olundujunu g°%°storir B¢eten bu de
¢, mu mi nbzarpbptin ol madéej éené g°®stobp

Drozofildbp nRNT -8 egen blmagla xromosomuibp
me¢xtolif sahbpl brindpbp yer |l perbOnc
uzunlujunda Kki-i k bir sahbni tut
eyni promotorla nbpzarpt olunur.

Transkripsiya o-hin transkripsyaa dlumiayan
speyserl opr adlanan sahbpbpl bri I I D

n.c maya g°bpoddy0 nd.oc. 3d/ir5ddzof i | dbp
Transkripsiya olunmayan sahbpl
digoprindbpn asélé ol madan fopaliyy
Genin gur ul uk V D tbonzin

Hbor Dbir gen quruluenvbbabbtkdml

Topnzi mlbyi ci hi ssbpD transkrips
transkri psi yai tgeurrmianraasni ysaa hsbayhob s i
DNT-ni n I ki gat spiralée promoteor
poli merazanén tosiriri ool aedatius
kompl eksi DmMDIlI D gPplili mePabpmpnéotl
ardecéll ejéena mali kdir.

TranskripsiyaRNIp ol i mer aza f er ment i t
terminatora -atanda baka - ataérrd.é
Bit tip aipdédcénelraqgqaRBT birbaka-t
pol i merfaazkatnoér | a assosiasiyada ¢t ar
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Mol ekul yar geneti kaya ai d i

1. Asparagin i glisin i fenilalanin 7 prolin T tronin polipeptid
zonci rin arokleictel @dé@j ené ur kul ar éder
zbonc i r i kodl| akosliemiam d@Nym&dmkbkunu t

Holli:

Mpsblpbn i ortindo polipeptid oncirdba mi n t u rakrudl éacré
ver il mi kosa®onr . v eBruinlami inteznbidap gtoe polumat
RNT-ni n q ur udyymketnoku btihndgyildir. Togdi m e di |
codvoinbppbsasn asparagin (AAU) & - ¢ n, S
(UUU), prolin (SSU) wt reoni n (ASUy i np- gor u
tapér éq. rigletidhli ayyopéetdikdné stonr a ver il
¢, - ¢ oumat RNTni tortib edirik:

AAUQQUUUUSSUASU

Bu oritos tmolumat RNTFnin  zoncirinb g °or onun sintez
olunduj u Doiydetnbkelalnar .b Onda, bi zi
telininsalbs i akaj éda verilmik qurul uke

TTASSAAAAQQATQA

DNT molekulunun iki teldn ibamot o0 | d mnjiplumdir.iOzlur ki,
DNT mol ekul unun bir thebkiomra &omp
prinsipinb psa®n onun ikinci telinitortib ed bilorik. Beldlikl b, veri
pol i peptidi io ddma ik d &, & & v DINEd a k €
mal i k ol acaqgdeéer.

TTASSAA AAQQAT S A

I A O I T B
AATQQ TT TTSSTARQT

2.Mpdpa | t @zinin vribonukleaza zbnccirlorindb polipeptid
zoncirlorindon birindbpa mi n t ur kul ar é akaj &da
lizin-aspar agi ni glisinriktneanin i asparagi ni t
glutami n t uir Xiustue ibnlon pdifeptitt zoncirin sintezini
idarb edbn mplumat RNT-ni toyin edin.

Holli:

Mpsblpbn i rortindd mpdpba | tpAnin vibonukleaza mncirlorindb,
polipeptid oncirlorindon birindba mi n t ur Kul ar énén

Bu veril mi kK amig° polipepkduwncianr sthtezinedad €
ebn molumat RNT-nin toyin edilmbsi olbb ol unur . Bun
codvolindon istifacdbedorbk v er i | mi K amin turokul

m pyybn etdikdbn s o n Driébn polgpépsdtpncirin sintezini idap edon
mblumat RNT-ni toyin edirik. Bebliklp, mblumat RNT-ni n qur u
maoyyon entripletr ar décél |l éj é& akaj] édake
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AAAAAUQQUASUAAUUQU
3.Mpdpa | ©z&i vr i bon onkidpendoma & rz aKk a
amin t ur K u otdim dldamin 4 disiiF aspar agi n
prolin- tirozin- valin- histidin- fenilalanin- asparagin alanin- serin-

valin. Ribonukleaza Dncirinin bu sahps | n | kodl|l akdeéer ar
salbs i ni n qgquoyinédink unu t
Holli:

Mpsblpbn i rortindd mpdpa | tDaA v 1 b o n ubkcirleiredm a s
birinin 14 amintur kKu amdnmickedilre.] é
plagodar olarag ribonukleazaobacirinin bu sabs i n i kodl ak
molekulu sabs i ni n g ubyiru étnokk tolobb wluntir. Bunabsa®n
ver i | mitdn gntekini plawedn molumat RNFni n qur u
m dyyon etnobk bt deyildir. Kod @dvolinb psasn veri |l mi
turkul ar éné &adl aak déepggon einoirpiapnl ée tm ¢

SAAQQUAAUSSUUAUQUUSSUQUUSAUUUUQAUQSUUSUQUU

Kn dolumahRNTFnin zoncirinbg ®oonun sintez o
molekulunun bir telini brpa etnbk m¢ mk ¢ nd ¢ r

QTTSSATTAQQAATASAAQQASAAQTAAAASTASQAAQASAA

DNTmolekulunun iki teldn ok k i | 0 o | pumpluhdyr. ©dub |
ki, DNT mol ekul unun bi r ontsohrda n
komplene nt ar | & @ psamn onuoirs ikineii telini brtib ed bilorik.
BelDlikl b, ribonukleaza encirinin bu sabs i n | kodl akdeér a
samsi nin quruluku akajéedakeée ki mi

QTTSSA TT AQQAATASAAQQASAAQTAAAASTA SQAAQASAA

LI et e rerr ettt ettt
SAAQQUAAUSS UUAUQUUSSUQUUSAUUUUQAUQSUUSUQUU

4. Polipeptid zbncirinin bir hissps i n i kodl|l akd

mol ekul unun pamg¢ vakKajge ccakhé qur ul uKk e
ASSATTQASSATQAA
Polipeptid zoncirindba mi n  t ur K ul ar éyingedin. a r

Holli:
Mpspipbn i ortindo polipeptid oncirin bir his®s 1 n | kodl ack
mol ekul unun psimgiplelof | car dabel |l ejé& v

psa®n polipeptid zoncirdba mi n t ur K Ul a rogmeénk tolaxr d
olunur. Denoli, mblumat RNTFn i n s i nt e z -noil nu nydaulj nué
veril mi kdi mosdbn iOwrtinx psaon pmolunmat RNT-ni tortib
edirik:
UQQUAASUQQUASUU
Bundan sonrabuniaé toobapEembhq | azéemder :
UQQ, UAA, SUQ, QUA, SUU.
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Ver i | mpodeinkmabnhor bi r t r i ploentamirg -
turkul aréené tapéb bi zobsinimdbredirck!l a nd

Triptofan- asparaginalanina s par agtsern.t ur K us u

5Tod gi gator mg kst r k i , blumate RNT-nmmi K
nukleotidlor i ni n S, mu mi m#i qudrenin,é18%-inurasilid, %
28%-i sitozinin vD 20%-iisbadeni ni n payBana ydixka
g °s i | molumat RNT olan iki zoncirli DNT-nin azotbs as | ar
faizlp torkibini t pyin edin.

Holli:

Mpsbibn | nortindd  mRNT-nin  nukleotidbrinin %-Ipb mi g d a
ver i | mi koghenriki zonBini DN molekulunun azobs a s | ar €
ID torkibini toyin etnok tolbb olunur. Demli mRNT akafj
nukleotidbrdbn ibamtdir:

QUSA.

Bu nukleotidbro bsasn DNT molekulunun br iki telini tortib etk,

onda o akajéedakeée ki mi ol ar :
SAQT

|1 1|
QTSA

DNT molekulunun bir telind nukleotidbrin %-Ipmi g d &NTedp m
olan nukleotidbrin  mi g megnide. Denbli, DNT molekulunun ikinci
telindb olan nukleotidbtin do %-Ib mi gdar é bpi olann c
komplementar nukleotidt i n miogedyarrié dadll a oildoy &ié r
teldon ibamt DNT molekulunun azoos a s | a r-l@ twékni b% a
g°mibn gaydada hesabl anmal édeér :

A+T=38% + 38% = 76%
Q+S=62% + 62% = 124%

AK a] & csoliEpé tpimwbolor sprbpst holl edirl or:
1.Polipeptid Dnc i r akaj] édakeée atdri aanint u
sisteirhistidin-leysin-metionintirozin.

Bu polipeptid Dn c i r | k od| aesd éri ann qgloyiiu |
edin.
2A-insulin Dnci ri nin bos K | aankKj agjcé d a la &

t ur K us u otdira Qlisiniizbleysinvalin-glutaming I ut a mi n.
zoncirininbu sabs i n i k odl| awdgheoyimedin DNT s ah

3XpsbodbFankon sindr omu pmelggo@pdsinint o
pozul masé) prmaumat RNTFn$ ind iak la ] @rthmukyg) utr
gdbopn amin turkularé ifraz olunur:
QUU, AUU.
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Fankon sindromu ¢ - ¢ nifrax alunankamia r
t ur K udyimedig.n & t

AVeri |l mi kK z¢l al é pshdndQAIASTTATARAA |
QAS-pDgor b ewioncii - ¥ nc o (sadin) kenartetskg] dnda
homi n z ¢ | al é ndoyqgiux?iull uku nec

5Z¢l al én quruluxkunsi kddhpe&daerk b
ardécél |lodiréndan i bar

TAASAQAQQASTAARQ.

cgor 10-cu ilb 11-ci nukleotidbr ar as én ac ¢ilidbo¢z i
nukleotidbr araseéenpm@hayti mamxérvdi ayguonakxénd
guanin gokul ar sa,l uwumdapyzilikbimd ena
verpcokdir?

6.Polipeptid on c i r i kodl|l akdeér anpsibdinal n
haldaazobs as| ar énén akaj édaké ardécel
AAAAASSATAQAQAQAAQTAA

Repli kasiya zamaneé soncirddna konar ¢, -

ol mukdur .

Normal w adeninin lonar edilnmpsindbn S 0 n pz@yktiado v
veri | mi kosibo\kTo dd aalk an mcaliirp exp tqgogn u4
edin,
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Il HKS S ¢
KRSKYY cSKIOMIKc SASL AR

Kr si i nf ormasi yal ar én n D smin |
h¢ceyr pvi guruluka mali k ol mase
ol ur . Buna g°rpbp dbp hpbpor «kKeéegidiooml oy
tanék ol maq | azemder . H¢eceyrbpnion
meyoz b°l ¢¢nmbpsini nbozbrdbpn ke-ir

Hee y ii IbD y adlementar vahididir
B¢t en canl é ¢ oepg abbrodeokmi D r ol un mu

canl é& orqganizmlborin bpsas qurul uk
pn ki -ik °1-¢ vahididir.
H¢e;ceyrpbonin °yrobponil mbsi mikraskopuni
kDkfi i |l b bl aqgbpdarder. H¢eceyr b
torpofindipni |@bo6 5geplt 1 ri | mi kdi r . O,
bey¢degce Iinza 11l b baxdéeégda or ad

onu h¢ceyrop adlmndebrinbérk d 8 o nr aBled
AMalpigi tborbofindbon m¢gxtol i-d¢ biiltdko |
Levenhuk bir h¢ceyrpl i organi z ml
neé¢gvobni akkar et di

H¢eceyrbpni °yrpbonbon el m s-hppsd
logose | m) aMpaseér. sitologiya he¢ce
ul trami kroskopi k gurul ukundan,
Ki mybuvi t DKKI | X¢susiyyptloprindbo
uyjunl akmaséndan bbhs edbn el mdi

H¢e; € Dni °yronmbpk ¢ - ¢ N DS as t
adl anér . Bu mbpgsbDdlI b m¢gxtolif m
devmgxtolif tipl i | K&éq mi kr osko
boy¢t mbpKk | neklaerkét r wvar om kr os k ogdilira r
ol oj i |l Kég mi kroskopu i1l b ar al
D 0, 1 mi Kr ondan az ol mayan ¢
kroskopu il b &0A3dlaarné nsdtarkuék tmorslaz
ceyrpop plazmati k wmembraophanpno
yerl pkbn n¢éegvbdbpn i b a
me¢xtolif organ vbD t
i Il b m¢gpyybn ol unan
¢omph ¢gclery r DI D - OX Mg X
rol bor, adbptbon mikrosk

wg_"jD.
(@ TI o TR enii o TR o))
(o]

O @ — 0O
-
<@ -~ -~
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bbpzi bit ki V D heyvan Fhogaoamaysrémlapr

h¢ceyrpbpl br bit ki vD heyvan orqar
| S D hbor Keydbn DvvDl y dbnarkién by eqr
tbpzyi qi i I b 1 zpdmvol thrgwere.yr Bl md a rk
yast é, il ypbonzor, gopdbohbobbnzor,

Beten bu megxtolqg fhdg ke yr ol draixm
prinsip etibarilp eysidiril &@¥pseéx
Ds asblhbirsdsp n : membr an, sitopl azma

Sekretor granullan

" endoplazmatik tor

Hiira
' tnembram

_Nﬁva cile I-.-:[itoxopdﬁ

kboKi2ZH¢sceyrbponin ¢ mumi gurul uku

Plazmatik membran

H¢;,ceyrpbp membrané vD ya pldizgnns
h¢ceyrpokarioi vmghitl b garkél éeql é
rolu vardeéer

Pl azmat i k me mbr an h¢ceyrpbypo
i onl ar én daxi | ol masé nvedxrao k c
m¢badil bpsi ni tomi zIl bpyi r. Bundan
zpdpl onmbpl pr dbon gfoarumgaus € nvébn hsgacxel y
r ol oynayer

Pl azmati k me mbr anén gur ul uk

~ 38~



veril mikdir. cmodekXpb qgobPub ediakm

gatdan i barptdir. Xari ci vD daxi

i barpot ol duju m¢gpyybpon edilir.
Elektron mikroskopu a&sip s i Il b ayérd edi

membranén 8wtpeny @f&nd7esr . hEzeg | ol r i
ayréel ®gdar 28 Al i pi d%pq atplraarbéorrdda ri.s
M¢c¢obyybn edil mikdir ki, daxil.
séradat,daritsap qlai pirdadnod | ye&kmull b kirre. |
H¢ceyr D me mbrané yar émkieeci r img

h¢ceyrpbp arasénda m¢gbadil b proses
me¢ehi tini sabit saxl ayeéer . Maddpol
h¢ceyrbpbdbpn xari ci meé¢hitpop ke- mbDsi
habel o fagositobkbpvbapimwesitoz yo
Sitopl azma V D h¢ceyrop
Kkéqgq mi kroskopunun -ox da gg¢cl
il k tbodgiqgat-élara homogen amor
mikros k opu i | b sirtikpslianz mandok gmnartul |
mbpl um ol mukdur ki, sitoplazmati k
Kbpklindpbp ol ur.
Sitopl az maudad,nl0%B 5 %s D z¢ 1 al 4 arids
di gpopr | maddn i baropot diorri.ndlde ysviano ph
ma dd b ol ub i enkoplazrma d asxoi Ixar i ci e k t
| barpotdir. Bunl ar gal é&ndliétaqolpa raéz
endopl az ma hi ssbpsindb mextolif
endopl azmati k KDbbDKkKoDbD, Hol ci a f
rio bosoml ar, h scewraor draor. kK pBzuin | var d @
h¢ceyrop tiywajmp ldeamil al ar é, gl i kog

pigmentl bpr ol ur.
Endop | azmat i k KDbbDKD

1945¢c | i 1 dp K. Porter ©°z obDmbDkdatck
punda, h¢ceyr plbbrbi°ny ¢rkp rnki pgzdia rhdia
al y €] émé akkabri ret milkol bbb i. r | n
ayan t or DmMDI D gotirir. Bu
oplazmati k kbpbbokpop adlandeéerél d
Dr: caqrhamalryarnwvpo(mqranul yar ( ha
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Qranul yar endoplazmati k torun
érda granull ar akkar edi | mi kdi
ndopl azmat i k-k °ktpgbrol kepky pv ekroi | rp. Qr &
Dbbokbnin $ mtr inndoi nz glzal gedi r .
ndoplazmati k tor sintez olunan
Ktirak edbpn fermentl bprin sint
ndopl azmati k KDbbDkbnin me mbr an|l
sintezi gedir.

Mi t oxonlB98c | prn Il dbp al man tpbodqgi q

n

@ —7 ®d® X ® X

kDkf edi | mi kdi r. Bir SEér a al i
mitoxondril bpri hom heyvan, hbm
komponent ol dusf dinu Yabméan b ylktkey
yosunlarin, habelb onurjaleée heyyv

H¢e;ceyr opdondmiitloor i n saye ndurc,e )
mbpr hpl opsindbpn vb funksional VDZI
onl arén sayé be+t+bonegsgpppgbopdoonolbba

Mi toxondrilborin bpsas funksiya:
mitoxondril Dri h¢e¢ceyrbonin Aener |j
daxi | i membranda submi kroskepmé&n
dbpsti vippr elda kadli ym reaksi yal areée p
dakéyécélareée varder. Bel ol i kIl b,

sitoplazmadal a k @n mashéonndad b h¢ceyr b tbnbo

Mi toxondridama irmikt ovxbonyg r idlou i
t°orbpodi vyl m¢ DYy Yo negdi®lrmit knbi ro.n |- é
ol masé saybsindbp m¢gmkeéegn ol ur .

Ribosomlar. 1955c i Il db Xuatson vbD Xe
ri bosomlarén wvarl éjéné g°%°stpbpr miKk
t Dk, yia-xiukd gkr upl ar | a y e r | ribasomtar
poliribosom vbp ya polisomlar adl

Elektronmi kr oskopi k tbpdgiqatl ar
ri bosoml ar I ki submi kroskopi k Y

Tor ki bi ndp -80%c-BNTfsiovibi nz ¢8 Oa | var dée
Dsas funksi yaseé h¢ceyrpbpdbpo Ne¢vVDT
et mbpkdir.

H¢;ceyrbp mbrkbpzi ivbi yeRommponemmts
sentriollardan vb sitoplazmanén
I sentrosfem d a n . H¢eceyrbonion b°l ¢nmbsi
gpl mbpsi ndb, sentrioll areén ge¢t bl
vasitpbsi i Il b xromosomlareéen q¢t bl
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oynayer.

Pl astlp7/féd ®@ri | db A. Levenhdk edr D
Bit ki h¢ceyrpbpl brinbo X as ol an el
rongindbpn aseéel é olaraq bitki h ¢
xl oropl astl ar, | eykopl astl ar ,
h¢ceyrbodbp ni kast amalmel ppilginpeind Il orr
fotosintez prosesini hbpyata ke-i

N¢evibg vD bt ¢ enkari ot hg¢gceyrop

t n
I |l k dpodip 11880 R. Praun tbDNODVYD nidp®
°t ¢r ¢l mpsindbp bpsas r ol oynayer .
Heceyrpbodpbp adbpton bir n¢ v b3 oo dubi
bpzon isbp 100 vbo daha -ox ol ur.

zolaglée pbpzblb h¢gceyrbplorindb, q
f or mase me¢e Xt ol if 0 von, buy.

| ur
X¢susiyybptlorindbpn, h¢ceyrpbpopbptraf

Qurulukuna g°rbpb n¢gvb xaricdbot
kari ol emma) Il Il b n¢gvbD Kirnbpsi ( kal
ayréel mgxoékirpbopsi ndbbpxir o nmibogammroollirk

N¢evbDnion I K i me¢ Xt ol i f hal e a
bl ¢nmbdbp ol an h¢gceyrbp n¢gvbpsi

Knterfaza ng¢gvbpsi h¢ceyrpbp bol ¢
deyi |l ir. Knterfaza n¢gvbDsinin korm
Onlarm¢ xt ol ido rPdl-prl ¢vDpD yé&J] éml atardd o
KapabbDnzobr t°rompbpl br KbDkl indb 0
b°l ¢nbn Zaman Xromosoml ar f od onra
pmbpl o gbolir.

N¢evbDbdNighpbnin bDsas Kompoorgemtcli ki
Onl arén sayé MN¢gvpbpocekbboobpdndf ol mas
hallarda qeyrd ¢ zg¢ndg¢r . El ektron mi |
m¢ Dy WWodnlroo | mi kdi r xklig] én ¢kvaprcii kil ipmf
arteqgder V D ondaxknd égéel eNf¢glvap ¢ asinin érl
sintezindb, nukl eoproteidlbrin
negvbonin vb sitoplazmanén qgar kel é

Xromosoml ar én saye VD
HbDr bir h¢ceyronin fbordi I tm K i
maddbpsi ndbn xXxromosoml ar f or mal ack

organizmlborin h¢oeny rybpeljpermé nsaa bmatl
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elkariot hgceyr bl prindbp xromosoml ar C
homol ogu vardér vbD xnomadameéye]jya

Ci nsi h¢ceyrpolbordpop haploid (n) s
M¢extol i f organizmlbordbp Xr omos
bir bit ki V D heyvan N°eve¢ ¢&-¢én

Dl ambptl orindon biridir.

cn az likiopdsaoans dyé mal yari ya iR a
i nsan adWariadinadp@,agammamnaidlBal éjieér
hi dr ais32,saamandrada 3 4 , pi X8 kdadadiddk a
insandal 4 6 , K I mpd§, gqayundap54, atdai 6 6 , ev ftioy
78, -Dkiill®dl eéfF @iy d&ID9 6 Dxnrgo nmodsbo m Vv &

Bitkil oprdomgr bbkpoh4i - as#alijill6ép r dgpa
dalied(, mextolit4bu28al da2dabéaj vo

sayda olur.
cn - 0 X di pl oi d x1500mecadm@mn s &Wné&
sinfindbon radiolyarilbprin bbDzi I

baxémdan bir n°wgseekbod-odopdpand
v D -dis .
Xr omos omi akeémnalzivoinl ar da derd

ti pinin °osltdour]minkud i g : DNT, RNT,1T a
hi ston, Tgalreqgzzbhbhl . Bundan bako
| i pidlbor, kal sium, -mahghmer ama fe
ol duju akkar edil mi kdir.

DNT mol ekul u hi sbypybDnl|l @i gar el ¢
kompl ek si DmDI D gptirir. NukIl ec
aminturkusuna mali k histonl arl a

Xromosomun Dsas struktur wvahi
akkar edi | bpn RNT 1 sbD onun ¢popknas |
sitoplazmaya ke-ir vb z¢l al én bi
pl agpdar ol an qgaléqg z¢l alén rolou
ki, qgal éedfqizstloal kDPWMPpIl eksi ni Dl aqgbp

Xromosomlar én qgulrouyjliu kxugsummstafayayr D
ya x ud er kobn anaf aza mbpr hpl psi ndi
xromosomlar ekat or i al m¢estpovi db gerob
spirall akdeéj éna gMi b otdakha b°d é:sna
mDr hmlro ndb Xromosoiml gr éfnpafga& dmag
me mk ¢ nd ¢l3). (Kb kil

Xromosomlarén formasé onu i ki
yaxud sentromerlpbrin tutduju m?©
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yer|l pkmbp yerindbpn aseéelé olaraq d

1. Metasentrikkromosomi b bor ab D r |, yaxud der
uzunlugda -iyinlborbp mali k;

2. Submetasentrikgeyrtb or abbor wuzunl ugda -

3. Akrosentriki - ox Qqés a, Dslindbp g°r ¢
-9%pkbDkil i xromosoml ar ;

4, Telosentriks entromerlksn ima l VD y a
-%pkbpkil I XxXromosoml ar .

vyl
voll

kDK3Xr omosoml ar. A'|'hmefasemtrikteBlsabme&asentrik;
Vi akrosentrikQ 1 telosentrik; I mikros Kk opi k ;dl9s x@amp&tsi K g

Sentromer (kinetoxoz) xromosomuni - i Kk dbnbpbl i
Mi t oz b°Il ¢nmb Zzamaneéeé hbomin Zona
b°1l ¢nmb Iy i tell prinin f or mal ack
yaxénl akeéer ki, nNbDticbdb Xr omosolrr

Bu bl agbp xbr%lmanonmdI mgea@ayr ol prin ¢
edir.

Xromosoml ar da DSasbn bir sent
Xromosoml ar adl aner . Lakin i ki S
gol inir.

Xromosoml ar én submi kroskopeéh
torkibindp z¢l all a (-100A8dan, Rromodomun |
Dsaséneé tbokkil edpbn DNT mol ekul 1

u

beteéen zunu boyu yerlbpkir. Bu e
sapl ar xr omos o ml didiréexnr obnsoasso nouunr ut | pur
ol an el ementar saplaréen spiralla
H¢eceyrpbp bl ¢gnbn zaman 1 sb maksim

KI'k dbpo-Etb 1@1B86 O.V.Barenetski
h¢ceydpbpl xrrion o0s omun nazi k vbD gqeéev
mal i k ol maséneé -cg°sitlpdomi KdV ey éaolwOg
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t elxromonemad!| andér mékdeéer . Xr omone mli

mbnsubiyybtindbn V D h¢e¢ceyrbpnion
mbpr hbpl psi ndbon asél édeéer . Kr i Xrom
bil br . MbDsDI pbn, poddibtke xr xmome $No

9

K kil14. Xr omosomun qurul uk sxem
17 heterozromatin; 2 sentromer; 3 xromatid; 4F X r 0 mo mei rxrorbonem; 5
61 xromosom matriksi; 7 n ¢ v D ciipdyk sat8llit; 9t el omer | pr

Xromonem DNTproteidt el di r . Onun b¢t én
zbngi n ddxgryogrmolnoerr | pr  yer |l pkir. Xroc
Xromosom ¢-¢n fordi X¢susiyynbptdi

Xromomer | Dr i n Xromosoml ar da Spi
gabiliyybptindbon asélé ol araqgq het
edilir. Heteroxromatins a hob akli @ca x¢susi yybpt i
b¢tén Xromosom oanidlehisaspbyai neo
spirall akdérél mék vboeDhpbton Qgaeatl
sahpbl br me¢xtolifvobobgocodokwspbsEéar
sahbpl bprdpbn | barpotdir. Het eroxror
ol duju ¢-¢n genfenaltlar.cclplhbpt dbpn gey

Son i1 khFbpboptegenomunda nukl eot
edbpr kbpn mbD |l um ol mukdur Ki , het
nukl eoti dl bprin ardeécéell éejé genet
etmir vbD irsi I nf ornndaasni ybad kagq &, Ko
sahbpl br transkripsiya ol unmur. \
genomun10% bpn -oxunu tokkil et mir

Euxromatin x r omosom sahpbpl bri het er ¢
olaragh ¢ ceyr b t si kIl i proseximadnp bsaxig
kondensasiya proseslbpbrinp ujraye
ol ub, h¢ceyrb ¢-¢n sDCi yybpvi DS a
Ki, DNT migdarénén dbyi kKmbDsi , y @
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rsi

Haz ér da
t amamil D
gurul uku
hbpr
di ametr | i I K
subfibrildbpn
nNukl eohi st on
boyu uzunu ip kimb u r u |
15) . Bu foborzi
bitkisinin

dd
Kr i

Z i

fi

y

kboKb%Met of aza

mi toti k r omamo sdamni, kionxX ar én

mo |

I nformampdbyiahmarembobyol ur .
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K i
n

var ¢
ar é b
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i
ni

fporziyynp
torofdar |

dpon i disanetmi tkid i
t DK ki l ol un mu40A°uiki .
ekul undan dorhanumt
3Drotpedipdd tDeNTi ndbn
bir séra tbpodqi g

fibril

an
Y D

k°kc¢gkl prindp) .

Xromosomlarénén qur u

17 xromosom; 2 x r omat iydmamxr3omat bdl bl pr .
57 s ubf i birnuklebhston;molékullar.

Xr omos o ml
hesab edi r |
ibar Dt di r . Bu
drozof il
| bar ot ol mas§é

Bel ol i k|l b
eksper ment al
prinsi-picmi nhdiprn
et mbyb i mkan

ar
Dr
f

H¢eceyrbnion

Bl ¢ nmb
H¢e;ceyrobnin

h ¢

Xr omosoml

ver.i

bimbr

én uni nem
K i, hpr
Drziyypbdp

sapdan

r XTr 0mo
bir séra
arénén maya (-
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Xromosoml ar én p ol
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b i
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deyilr. Mbs D!l DN, bakteri al h @y rdmlql
birh¢ceyropl i organi #z miron 4l saat, riedlis
ame b sadait. vD s.

H¢eceyrbpnin bps asi arhitdz, mitozmp e g & @ il

meyoz hg¢gceyrbopnin hpbyat t si kI inin
t si kil i I ki devrpbp ayreéel er:
1. Knterfaza (1 ki b°l ¢mbD ar asé
2. X¢gsusi doevr ( t 0z)
°z

mi :
Knterfaza d°vr¢ db N°vbbDsir
1. Si mtvevdd pitPYversi ntieGGdkvd@vr Bu

h¢ceyrop omd ampXgwd ol o i proses.|
h¢ceyrbplbprin s¢grpoptl b b°y¢ mbpsi é -
VD S. sintez olunur vobD DrNols essilnptr
Homin vaxtda g¢cl ¢ RNT sintezi g
toplanmasé il b s¢but ol unur.

Presintetik d °© v rfabfokinahaa fbrmdntd sinteal

ol unur . Bu progi@@Ilvor,-ndNsItso mitre zK i
mbpr hpl bpsi hesab ol unur.

2 . Sinteitsk delowyg. B u d°vrdbp
reduplikasiya olunur.

DNT mol ekul unun sintezi T DNEnN

mol ekul unu yaradan d°rd nukl eozi
I DNT polimeraza;

i poli merl DkKkmD pronsespmumi geltan
i onl arénén ol masé zpbruridir.

M¢Dbyybn edi Il mi kdir Ki , h¢gceyr
prosesl pri i I b paral el hi stonl ar
sonradan n¢vbyb miqrasiya edirgiwvw
Sintetik @ vr ¢ n m¢eddpt i nNirebopbmn k daaiby

i Ktirak edbon r¢keym h¢gceyrbplbrin
bunun 3,5 saateé presintetik d°v]
d¢ Ker . Si nt etatk -doPkvmpgsni 50, n5u nsl -@n D
mol ekul yar komponentinin m¢gxtoli
3. Post siinmGh &% vikRNdI® wrb hg¢gceyr D

- ¢nN zDrur i ol an z¢l all arén sint
bakl|l ayénp § »bmi K hor g dtilbl psratut -r o iV |
mitoti k i1yin zg¢lkaleldaRANTE m i Diorstoend

mitozun ke- mbsi-RNT-ndm z=bDrmureizioldan
d°vrdbp mitoz bl ¢nmbp ¢p-l¢ann maas @i bn
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olunur.
MKt oal ¢ romb

Hg,ceyanin it oz b%g¢ nimbdo nK. [

m

pl aun sporl arénda m¢gkKahi db et mi K

gpdbpr aydénl akdecria iblidobmp3ti rkas brur

h¢ceyrpl bprindbp mitozun daha m¢gf o
1879c u i | db V. kl eyxerin V D V.

topdqi gatl ar

e | t 0z bl ¢nmbpni n e
ver mi kdi r . V.

i

q

m

FI emmi ng mi t otzousnvigm
vD Db°l ¢ D
Y

n pl agpdar ol an Dsa
génD qbpd

vbdbp qal ér.

koK6.Hs;ceyrbonin mitoz b°l ¢nmbDsi

Mitoz b°bignmbmi di ardénca gedbpr
profaza, metafaza, anafazalofaza.
Profazai x r omosoml ar spirall akér,
asénda xr omo saa melnawée bnniarkiii dddi bgnp r
vaxtda neéevbci k ki -111r, pr

sonra n¢si¢ubamadar bar veéer obn
nmbo iyinin bpmblb gbol mbpsidir.
odes mal tell br for mall akwa m. n
DI otreil l'iplrd pbwi rl pki r . Prof az:e
Il b baka -atér. Nbpticpdb n¢gvb m@h

ort
Eyni
Bunda
bol ¢
setr
hiss
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Metafazada T xromosaonl ar € n spirall akma
xromosomlaréen daha da gal énl ak ma
Met afazanén ortasénda ekvator
pmpl bi rg.o Bu zaman Xromosoml ar b

tell prinp perpendi kulyar vbD q¢tb

Met af azanén sonu-bdai domat adbk
onl arén -iyinlobri paralel yerl pk

Anafaza i s¢r bt l b gedir ti ddwvwwbl c b
sentromer | br bol ¢ne¢r sonra sent
dojru -pkilir. Anaf azada XTr omo
1) Sentromerl bprp birlpbpkbn i1y tel
(dayay ) tell brinin uzanmaseé@. NDti ciI
Xromosomlarén aralanmaséna sbbbb
Xromosomlarén aral anma mexani z mi

Telofazai g éz xr omosomlar bbbl gam@AnNni

bakl ayér . Tel of azanén -waw fomnbhda oldrp
sonra despirall akér, y DNi I nt er |
me mbrané for mal akér, néevbD membra
gpol ir.

Telof azada gedphDImlub pyarsackeé, h ¢
b°1l ¢ nmby bsitbganed gadyr.€ r

Yuxaréda tbsvir edi | bn kari o
tel ofazada digbpr dbpoyikili klbr db

istopl azmanén °zlgtgdgkenmed aniveob

isenti ol l ar °z fpopall é&jéné i1tiri

I Hol ci aparaté vb mitoxondril
boprabbr payl anér.

Telofazabaka -atanda tDbDzbD meydan:
i nterfazaya ke-ir, bunbualéarda °©°z

Mi t oz bl ¢nmbp n¢gvbnin b°l ¢nmb
b°l ¢nmbDsi (sitokinez) prosesl bri
h¢ceyr pdpki I rsiyynbpt maddpbpsi Ik

payl anér .

H¢eceynr bnmey oz , nbahligynymow 9i t i pl C

Meyozi c i nsi h¢e¢ceyrbpl bprin b°l ¢nmb
Xromosoml ar reduksiya olunur, y a
hal dan hapl oi d hal a ke-1r .-ci Meiyl



V. Fl emmi nq heyvan h ¢ dire y18883s i n dipl

E. Strasburger bit ki h¢ceyrbpl pri
m¢ebyyonl pkdirmi kdior . Yeni gamet
baxéméendan asél é& ol araq ¢ -: Zi q

mbpl umdur .

Ziqot T yaxud ilkin meyoz tipias komi set | pr ( k
bazidi omisetl br, bbpzi yosunl ar ,
Bunl ar én holgapl otisdi kf amdbp ¢st ¢nl ¢
orqanizmlbordbp meyotik b°l ¢nmbp bi
Bel D orrmpéhmiymmasi &1 | Acdbn sgey-roixal man
yaxud gametofit fazasé) <cinsi - 0
N°®vbbl DbkKkmbDS | m¢ Kahi dbo edi | i1 r.
di pl ofazaya ni sbbptbon daha -o0ox va

Qamettipli meyozb i r h¢gceyr bl i orqani z ml
-oxhg¢gceyroli heyvanl ar & - ¢én SD
di pl ofazanén ., stménklachki dopb kokliunuet
kodium yosunu ancaqg <cinsi -oxal
hapla d er kbpk vbD di KiI gamet !l pri me
gametogenez prosesindbp reduksi on
dbostinbp mali k cinsi h¢ceybl br ya

Qa me't tipli meyoz momblilbr v
er kon emlii kafhalmbprihpopl psi ndb ré K
goyul masé vobD I nki kaf prosesl bpri
gametogenez prosesindbD reduksi or
nNnoticbsindbp haploid qgqametl!l bpr y al
nobsic di ploid zigotun bpmbl b gbl m

mbruz qgal ar agq, f ormal akan organi
gbl mbpbsinbp spbpbbob ol ur.

Ar alyaxugdsportipimey oz ancaq ali bit k
vD diploidabmakiolrmpgrainh aréemrnda di K
Ci nsi h¢ceyrbpl pr E(rrkipkkr ocsi pnosril ahr¢)c
b°l ¢nmbDyD mbDhapg!| ogqall axmagmosom di
h¢ceyrbodbpn i barpbpt t etcrvavdbd kyi a rneenyno
f o budur Ki, DmbDI| D gbl bn hapl

hapl ofazanén gedikindbp yenb db
onlardang a met ogenezin tipinb g°rpbp ya
pmbl b gDl ir. Bunl ardaci Pimdmci s
h¢ceyrbp vb i kinci h¢ceyrbp ol ur .

Belboli kl b, aral eqg yaxud spor
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i | bagpbpdar deér I profaza bek ar
zigotena, paxitena, diplotena vbD

Leptotenai nazi k t el | pBu zamanrintedalzanles DNT |
nin 1 kKil bkmbs. h&Ngabmb@amna maover bayj
torlu strukturua y-a ¢r € t el | plre phtaol téennaa dkae -xirr
nazikdir, lakinDNT mol ek ul u redupl i kasiy

Xromosom xXredmome mippr oL a knard i kkdifra.y
spirall akmadeql ar € fba rg °nrobp kg@davemarp
edir VD bu spbbbobbdbn db Xromosom

aydén gOnunwmalnez el ektron mikro
Belboli klpbo, |l eptotenada diploid s
(4 c) DNT olur.Profazadi n wu ¢dh®d b xr omosoml ar
sahbXmomomer | pr meydana gbplir.
Ziqotenai i Ki | pkmi Kk homol kqgny uxgraossma
xarakter Knmyobasuya homol oj i XTr o

boyunca bitb i r i n b s & ¥Xongugasiyarzamenkéd eélr o mi n
xromosomlar bwbi ri npo yanakar adi egft enbtilr
gpotirbirvalBeunt | bpr d°r d Konyuegasya,iyaxddp
Sinapsi s prosesindbp homol ojibi xr
yaxéenl aker .

¢ox vayugaksanya edbn Xr omosoml
sahpbpl brindp séx yaxénlakér, sonr
yay &loemo .l oj i xromosomlar hpbplb | ep
sbpt hindbp f ormal akan Ssinoptonema|
uzunu boyu onlarén séx Dbirl pbkmbpsi

- e
— - PO
70@ 71 72

@ @

kpoKiT.H;ceyrbpnin meyoz b°l ¢nmbpsi
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Cinsi yolla -oxal maq qgabiliyyl
sinaptonemal kompleksoluBu c¢r f or mal ak mék s
olur. B u C¢r f ormal ak mék Sinantonem
mbpr hpol mlaxrd iamden ér .

Paxitenai y o] un t el | prBu morphohlpd soidd
Xromosoml ar tam konyugasi ya e d
Xromosomlaréen géesal mnavpeobhBowonwdamab
hbpmin mbpr hpl pdbpb Xromosoml ar Buk i
xromatidl bpri bir yeMotoi ddodpbp skanty
homol oj i Xromosom ce¢tBi viail walt e nc
Xr omotiibdadmnr @d abf,i qentu yaradér .

Paxi t ena nkpornhyoulgoassiinydab e d b nRb i xrrio
-0X sarél masé npbti cbsi ndbkroasmgoeeq
hadi sbpsi Kbha@aksivegqover nboticbpsind
i denti k sahpl pr¢ibnaidni | posa B w ggleédg kbra
rekombinasiya € na s bDbbibkioldIluir. . genl br bir

heteroziqgotl ar da | S D rekombi nas
prosesindbD k onyhiagmali o/jai zxarmmamas o
sahpl brinin Negirb ddoimob ®j i bak omoso
sahplbealimim¢ bkeossindqoweisdeyrim

Diplotena i i ki gqat tell br mbr hpol psi
somlar birb i r i ni gar Kél égl é-t saur mbd & DX

bakl ayér .

Di pl ot enadombpxrhomosaml ar én  kond
ol araqgq onl ar én &« loano Buezhmarkiossingbveru t
prosesindbp yalnéz I ki Xromoti d,
XxXromatidin ikKtirakeé Xxiazm zonas§ée

Diakinez mbpr hpol psatndbelilkbmrg Xr omos c

spirallaxanas®a Kkbskin sur pBtud bd °gvé
bi valentl por d8Bha zllkonmma kotn | @alr &r .s a
olur. Di aki nezdb bi valentl|l pbrin sayeé
bor ab®Bundanbak xka,az ml ar Xr omosoml a
y°npboldi kl prindbpn onlarén sayé a:
H¢eceyrpbplborin bl ¢nmbsinbp ke-id o
di akinezlb qurtarér.

Metafaza L Bi val ent | br b° 1 ¢bnonypu idy¢éizn
met af az a | ©°vhokitopmbpl| omegat azas é
homol oj i ceteéen hor bir Xromosom

birl|l pkir.
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Anafaza . K K i Xromatiddpbpn i barobpt 0

hor Dbiri bl gmimomb i gojnnu kgt B o
nbpti copdbp hbor bir bl ¢nmb qgq¢t be¢gnd

Bel ol bkkrbpnci mey oz bl ¢nmbpsi
anafazasénfdmmglomunl|l aki , | tbreil npon md o

xromosomlar gedirNDt i cpdb hbprxmggmdoPo M bDKD
g°rbp hapl oenidn (mmi)g daDInCa, Nk r b ¢2 ¢ @

Xromosomlar | Ki Xromatiddbpn i bar

Telofaza |7 Meyoz H n DN gésa fazased
Xromosom yéj]éeneéen (inki vope 2 ch ¢ocNelTy rod |
noticBPodoawd9vrdp bir n¢égvbpdbp 1 ki h a
olur.

Telofaza {#d D n sonr a Xromosoml ar q
(burada o, | nLtaekrikni ncerzu na dil rmtnesrr f) a z
bursda DNT i&dnloikmi artk@qgl ¢ n mpedyo txirk
.
b

Ki |l Dkmi K X r o mat iBdndanr sdrwan ikinici bnaeyobkt
°l ¢nmbp baxkl ayeéer.

Profaza Il. Bu fazada gedbn pr ose:
profazaséndan ( xdeomd&s oontlaanmraéhka ,,s mi¢sn
I t mDsi , ne¢vb membranénén daj él ma
forql onmir.

Metafaza Il. Xr o mo s o ml a r iyinib °ekvatarum choyu

yerl pkbpr bk met af akaatlorvihads i | © vyhe
Xromat i-il oirndonromrmlyarcé®rawmél masé
nazi ksesnaahroomer | prl b birl bpkbn sahpbo
Anafazall.Sent romer | bpr b° Il ¢(xraunosomlar)
bl ¢nmbp 1 yi g¢t bNDDtriignepd btl mmr mfo N
DNT-y b mal i k hsagpn oyféedjréxmaeb ma € r .
Telofaza ll.Qéz xr omosomlarén Db°l ¢nm
bakl ay =~ >

Meyoz boliinmonin sxematik tasviri
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Bel boli kl b, bBilrginnmoi nmedyacamdsi ndbp
H¢eceyrpblbprin hbprbsindb  bir hapl

migdarda (2c) DNT olurr.Buna g°r b dbp |I- reduksiom z
adl anér . Kkinci meyoz b°l ¢¢nmbp pr
Aco migdarda DNT ol ur. H D mikwasianD |
adl anér .
Cinsi -oxal ma. Qamet o
Knsanl arénéwpeimiyivaml arénda r
i ndi fferent i1ligomadahar bigcegpEplh
sonral gqoni di adl anan h¢ceyrbplbrp -
h¢ceyrpbpl bpr eyni ol ur , | aki n kslobnrre
spermatoni |l proogowiill D mr dombplilsm gbpD
bl ¢nmbpl bpr dbpn sonr a Xromosoml ar
h¢e¢ceyrobpl pr Ki-ilir V D b°1l ¢nmb [
h¢ceyrpl prPoypoywy anoman,p | bsaomsm  KWeE -yign
d®°vrdp xromosomlareé diploid sayd
birinci dorocol i spermatosit (sp
dorpbocol i oosit (oosit I) adlanér
yetk mb mbr hpl psi nbp daxi | ol ur . Bu
gal ér |l ar . Di ki vDbD erkpopk <cinsi h ¢
ol duj u ayrel éqda nbpzbrdbpn Kk

kDo ki.lli-108& al ima® y ¢Jnbdy etlil H mMorma ll &k ma .
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Cinsi h¢ceyrbplbrin yeti kKmbDsIi
adl anér .

cksobr -oxhg¢gceyroli heyvanl ard
vDz | perrckbo k| pbrdpop toxumluqda, di ki |
Cinsi h¢ceyrbpl prpmosyeasianaenals@k | orr
di kil pbrdbp i sbp ovogenez adlaneéer.
h¢ceyrbplbprin yetikmbpsi, f or mal ack
-oxal ma, b°y¢mbp, yet)i kmbp, for mal

Spermatogenez.Yu x ar édat dgé&ydki e er kpk
toxumlujunda bakl|l anj éec er kok c i
mitoz yolla -oxal ar aq | Sodraspermabositi
I meyoz prosesinbp daxil ol ur .

Birinci dorpbocol i sper mat obs® y
zamané meyozun profaza | mbpr hol
Meyozkdbn sonra || dorocol i sper ma
Onl arda xr omosoml aMéyoz Ilsl ®wyé shlaoarp lak
spermatosit Hd b n I ki h¢gmelyup. hoigreoe ypr D | D
adl aBelrpl i kIl b Xromosoml ar é di pl
spermatosit -d b n I ki meyotik bdIl°gmdmbma
spermati d DBpepbomagodi borin sper |
f ormal akma mbprrhiorl Db ndo paeasS&e
Yet i Kmi K spermatozoi d back, boyu
Spermatozal i n nNn¢gvDSI spermatozoi din
Sitopl azmanén orqonoidl bpri mo d i

di gbpr or gadrnBcatrégmabuv ermroses!|i br nbo
| - divarénda yerl bpkbn spermatozo

Ovogenezi di ki hegcegirbplborin inkikaf
bey¢mb, yetikmb vbD f orOvad earkena D
di Ki cimilspr hypyeteiyki Buvpr d oesnal k& Kk ¢
bel ¢nmbp nbticbpsindbp badbpseirnmég me
h¢ceyrbplbrin yaranmasé il b nbtic

Mbmbpl il ordbp vb i nsanda di Ki C
mbpr hpl bpsi yeutmukrnipa | népgrdhap,| bpys i | SD Y

Yumurt al &€ gdcai nisahyglycaertyjréncl p r | 00
Bunl ar I dorobocoDl i MeoewozUlmr b bak
dborocobl i oositl o or bl ghduj] ul &k mi
°ldrpy i1 ki h¢ecdHyceyradléomrmémr Dbiri nbp
di gbpr i | sKi Kiik i kg oédywmrp qg¢Bdl pcliisk
dorobocol i oO0sit pmpl o golir. Me y «
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yenb bDvvDI ki k i Nnpit iDickbid dyperroboc pbl®il ¢ one
h¢ceyrp ombol b gbolir, | akin bunl ¢

yumurta h¢ceyrbpybp -evrilir, qgal
mi gdarda sitoplazmaya mali k ol ur
B sy, 3T R e I T

y l-cid,araca]_i '. .—._ l_cidﬂmcéﬁ i ,l I
© ) spermatosit - oositlar 2

. Meyozun birinci metafazas:
_homoloji xromosomlarn Kenyugasiyas:

f-ci daﬁl:a].i
' oozitlar
2-ci daracali .-

spermatosit bz o=

w7 ikinci giith
' Spermatozoidlar . cisimecillari

“y

kpko |l 1

Mayalanma

¢oxh¢ceyropli orqgani zmlbordbp ma
vali deynin geneti k i nformasiyasé
bir yeni -hBgqgqgeydadobiHralpd owmods i xdri o m
spPermatozoi d ysu mmuwor t éha Ehr ¢kepeky Ir mr o n u
pronukl eosa dojru hbpbrokbpt ediBu v
gayda ¢zrp meydana gbl bpn gbogakde
sabit di pl oi ¢ b xguaumAtaswon esmg&ni z ml
infformas i yal ar éné ©°2z xr oimoks omd ke yempbi |
olur.

Zi gotanén mitoz vyolu 111D b°l
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I nki kaf R¢elkaeywlmanwermet ¢on gol bpcbk hy
diploid olurHor homol oj i X I o, 0gpy 0 aniataormdmafin
veril mik ol ur.

Bitkilpbordpbp cinsiyynbptli

Al i bi ttdzdudlan bd b ki ni n tozlugqgl a
Tozluqgql arda -toxlcw q mivkerroosnk opi k a
Bunlardameyogedi r vbD tetradal ar qrupyndan i
| b amikwosporo mbpl b gl i r . So#dn ai bdbpimg
yetkin tozcugq doBosli ar dabonmbpbibr igp
generativ h¥eggtatiad!| Bpéeyrbnin
mDr kbpzindbp yebr®lpgknmegryp gaemte&@t i v
bl ¢nbprbpok 1 ki sper mamBamlmragudEani imo
ayré h¢gceyrBlpbprecdo tyezkBongEgl. yet i K
mayal anmaja qgabildir.

R¢keym ki sbDsi bit ki maknrogporun)uanau
h¢ceyrpbpl bprindbn DmMDI D gpol ir. B
Xromosom sayé azal mék d°rd meqos
biri I nki kaf edi b r¢keym ki sbsion
olur.

Réekeym ki spel mopsi-benoil biing ar deé
mi t oz bl ¢nmbp gedir VD r ¢Keym Kk

Bunl ardan ¢-¢ r¢keym kisbpsinin °
h¢ceyrbpsinbp -evrilir, gal an i kis
ani pod hg¢ceyrpl pri adl anér vbD onl
gal méxk i ki palyar (g¢tb) negvobloDr
MbDr kbpzdbp ol an-bbuwui i ki opngap ébéb Db
gptirir. Buna g°robbdob nb abkloich saydapv

xromosoma malik olur.

Belboli kl b bitkilbordbp gametoge
gabi l olan tozcug vD yumurta h¢c
Bitkil prdp¢imaylallianmat ki |l ordp t oz
t ozlduag uryet i Kmi K t ozcugq donpbol bpr i
ajézcéjéna d¢gkegr vD sonra ora da

Tozcuq borusunda ol an sper ma
h¢ceyrbpsini mayal andér ér , dvoBr i
gar ékKeér vb triploid n¢gvbni D mD |
bakl anjéec verir Bitkilbobrdbp db bu
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Bu c¢r i1 kigat mayal anmadan sonr a
meydana gbpl ir
fae s e

e ) Tnzl:u.qla.tmanahm:eyrasl N
L34/ .} ana hiiceyrasi AN

Meyozun hirinei mmﬁzul
Homoloji xromosomlarm

Dn4rd anaspnrd.én
i iharat tetrada

Tnzcuqlarda U,; megaspor AN
h]rl.lll:l mitoz degena.tulya edir - ==

[

Tnzcuqhnrusunun. l

nivasi ' (“
Sperm]ar : ““' ""’

Yetlsnus tuzl:uq dﬂmlan
. ¥
Cinsiyynbptl —no¢xnatl onzabnn@ nt iqpel yor
Nor mal V D mént bzbpm gedbn C i
portenogenez, androgenez Ki nogenez, apomi ksi s
var deér
Partenogenez. Sper mat oz oi dl| bnadam yumuka i
h¢ceyrbpsinimkibPadfgnetr mis i vD bu ¢
partenogenez vbD YyRartegogenez DX al map
TDbi i partemogée¢me zhdgceyr DsSi daxi |
topsirindonrimaktgragir dvbp spBpeéirakeé o
ToDbi i gpeanretze n d D z i camns el an,
XDr-bongkimilobor, rotatori |l bpr, Baoir
heyvanl arda partenogenezdbp mayal
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| BErkk b K | D r | S D mayal anmeékBDbyzu muir K
r-ongki mi ldmf o )yammaspolabpmpartenog
°vbpoBoRrli ar DI v eprairkleinogenaizt dyoo |
umurtada meyoz get mbpdogol@nra.ag?®d
afniyada di ki xromosonsai mpalikdit Qeydo [pV eori
Draitdp temperaturun akaj] e dg¢k
umurta goy ma 8¢&mploids/wmortalpartenbgemgzo | i
oxal er xwoms bapl| omadi Kk er kpopk fobordl

Spipartenogenez eksperi mendeyil
KI' k dofbo A. AccTitiwtdioir pvk dBr8dunun
partenogenez DIl dp etmikdir.

Bpzi canl el arda s g¢nist paiinise moy
al énmasé mbpsbDIlDsi ni hpll et mbpybp

Androgenezpartenogenezirb i r n°Bwg dzaman yu
nNe¢gvVvDSI bu vbD ya bakcdga kibikr cla ghé¢se Yo

D
D

T R o S X @Q

yumurtaya daxi | ol ur , | akin y u
spermat ozoi di n neg¢vbobbeakdon bphakbayg@i
xromosona mal i k r¢keym ya i nki Ngfvbs

°l m¢kK yumurtaya bir ne-bD sper mat
bak vearkdi kadtcbpa n¢vbD bi r | DK DAndrdgenez¢ |
tut 1T popkgqgurdunda vbD mgxhlakhi dBr ida H
dot ¢(t ¢n, )gradij eégeane&z - oxal ma m¢Kah
Kinogenezandr ogenezi n DKsi nbp ol
mayal anmameéKk y U mBu ramahaspermbtek anaay €
aktivlipopkdirici rol ixkynay®u ed my \:
mayalanmal psevdoganya deyilir.Be |l b - o xemanbfrodityumruh
qgurdl arda, diri bal a dojan bal éq
Apomiksisqg € z -oxal may & e ydveaynillairrd a v
bit kil pr doakmapomiksigo Itiknilmrr.dpb daha
Apomi ksi s I K C¢r ol ur :-m¢¢metnbt zo
apomiksis. Qeyrim¢ nt bzbm apomi ksi sdb nor
verir vbD nor malsagiéemlaoimél x loonmd ® @ 1\
Bel D hal |l ar da r¢keym sagpelranad i1y u
I nkiskagyfps i ndbp Bummhlad d@p ltiox.um al ma ¢
ir¢keym kisbsiniakttozd wk db o nimkug | i
borusunde € sper mi |l prdon Dbir.i réKeym
mbpr Kb zi negvbo 11 b birlpbopkbprpbpk eBudo
zaman r¢¢Keymin vbo bitkinin bl amb
Il sb ana vbD ata DpDIRRmeBYyIND Kii 5IDS$ @AaX |
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h¢ceyrplbrinin (sinergid vbp anti

gpol o Breillobmr., keymlborin inkikafeénda
olur.Onl ar vegetativ -oxalma qgabil |
cdu i1l b -oxaltmaqgq m¢gmkegndegr

M¢ntbozom apomi Ksi sdb r¢gkKeymin
reduksi yaya Uuj r amameéKk ar x eRéskneoyr
ki sbsinin ng¢gvbpsi sperma il Db maya
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. KLASSKK GENETKKANI N ¢cSASL
Mendelganunl ar é

Geneti ka el mi nin bani si, D
ganunauyjunluql ar éne K DKf edbn
Mendel dbon bDvvDI bir éra ali mlobr
hi bri dl okdir mi kadé r |

S
| Bre | teydetk Rusiyadda 7
Peterburgda t¢teéenegn I K i nN°ve¢nyg
nosl b ke- mbsini m¢Kahi dbp et mi kdi
digor alimlobr bir Dl ambptin digbr
etmi kdir . Lakbiinri onbluar hadihseb-ni n
mahi yybpti ni a-a bil mbomikl obr.
Mendel ©czénen klassi k tober ¢bbpl
toptbiq etmikdir. Mendel tbcr ¢bbl
be¢eten fpbrdlboprdbp meygiagn ah e Eaxbmamns&ém
Bu ona irsiyybptin ke-iril mbpsindb
akkara -éxarmaja I mkan ver mikdir
Qreqor Mendel (18221884).Qreqgor Mendel 1822 i i Y
22-d D Xeyntsendorf da, kondl i ua i |
vali déeAmt omi Mendelin vb Rozina k-
Mendel ailonin ortancél ukaj é VvbD
I nsan ol ub. O, gendpl i k torpaqg
cnén se-vbiamlgiéviek iame - €l éjJ a hbstr
z °z¢ 11 b birlikdp baja apar al
rodirdi. Bu sbbbobdbn do Mend
vmbyD bakl amékdeée.
vaxt birinci sinif ab olunandun c
bu tol pbi yerinbo yetir mb
érdeéel ar . Bel ol i k| b, 10 y
r. ¥z -al ékqganléejé 11 b t
vaxtdan blaikptay a man\/Ilemlde
N I bti dai MmD Kt Db gurt :
mbDsDI D durur du: ndel i n s
Ya o, homyakl|l él ar é& ki mi t
I mbpkjul ol malé, vya da tbpb
uzun tborbodd¢gndbpn s
N mbktobb verirlobpr. B
n i b dir . Mern.d e®d, ntpokhts
k -cé¢¢- ¢inl dib8 3 Br opau kKkbhbori nd

n O~ o
O ® N

- o T o X

|
J

t
D
Me

PToQ U~ ' @mWO<Oe
-~ — 0 3OO TX®OOCM™
QQ“wE-_'”_‘C"NDO
—-Qam<-
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Orta tbohsil al maqg ¢-¢n Mendel D -
Mendel | KI opmbyb mbcbur ol ur . | K|
etdirir kBl ¢ptr¢pn v-pDt s @t $ént él ar a

XDstbDlbncw ivibdd 88¥YD gayeét maja mbD
1840c € I I db Mendel yeni dbpn gi mn e
gi mnaziyané bitirir. Mendel m¢ D |
o, Ol myut se kKkbphborindbki uni ver si

| |

dbors deybn m¢gbD i mlpbrin Dksbpriyy
Mendelin sonraké hboiyai |6 moa;, bi2l§diok
hom gi mnaziyaneée, lhomi dipr ifro.l sbbd loi

etdirmpk ¢-¢é¢n Mendelin bpvvbl Il br
Buna g°rp db o, ruhani ol maj é& qgbp

Bel oli kl o, -cMenidledp 18vqfust mo n
Monastrl ara daxi |l ol maigl aBi Meqgddb
ol ur . O, burada °z¢n¢gn sevdi vyl t
Lakin Mendel Il ahiyyat el mi i | D
fopaliyybpt g°stbpbrobon dini mb kt opbbpb
sonra, garyanmoé Iomlrd b bi tirir.

Di ni mD kt pobi bitirdi kdbn SOt
prespektivlipbr a-¢e&l ér. Ona hbmin
do, Mendel gi mnaziyada dbr s dca mi
I 1l dbp Tsnayme KkKbbhekenmigohiryadoda
yunan dilindbopn dbprs dembyb baxkl a

Mendel gi mnaziyada °z¢négn bnooo-
botani kaartwibi bbnl bri ndbon dbrs d
¢-¢n megpl Il imli k diplgmmngbpky amén
onu m¢gpl limli k hgquqgqu al maqg ¢-un
komi ssiyase@é gar Késénda I mt ahan
i mtahanl aré verp bilmir vb yenid

1856c¢C €& i | d-on L B68DKk Mehdei ni®zm
mDXsus bajda apar mexkdeéer . O, bur
ol urdu. Lakin tbodgiqatlaréneéen -
hbosr etmikdir.,

I
a

Cinsiyybpt]l -oxal ma =zamaneéeé D
I r sbpn ke ni roislansDbsganunauyjunl ugql
torofindon kbo-€f eddbmnhnekwbDedBDbBi
Mendel tbpcr ¢bbol Dri ni noxud bi
apar mékder . O, tbpcr ¢¢bbpl Drindbo |
etmi kdirn Meddehaté monohibrid -
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° 7 tbpdgiqgatl ar éne bakai -ialt dahrad

topbi bDtk¢gnasl éq comi yypbt.i gar Ké s
Mendelin tbobdgiqgatl arénén DpDsas -ioc
soyugganl e yanakeérl ar. -B&ticlndumn
el mi DsDrl opdi ndou niplkdp eldolrll amdi V:
bir-bi ri ndbpn bir, yaxud I ki DIl ambp
-arpazl akdér madlpa i Mon dugyljium moottiic
noticbol bri NDKT olunandan i ki a
garjédal é Dbitkisinin m¢gxtolif D |
par -al anmanén ganunauyjunluqgl ar é
Yemd d D hbmin Il dseramask r abdgagat IK
Anoxudda s¢ni -arpazlakmal ar hagq
noticoplborinin dojrulujunu s¢but
onun -éxardej é ganunl ar Behopldip
eksperimental genetika inkikaf e

B°y¢k -ex al i mi Qr,e qadrd b Meynadnevl
yakénda vbfat et mikdir.

Q. Mendel i n klassi k tbcr bbbl o

Krsiyybptin nboslb °tg¢r ¢l mbp qdelnu

t ol I mi -0X m¢hegm yer tut du. Me n «
qgurul maj Mebdel adde. topcr ¢¢bbpol bDrinpo
tbpcrid edilmik sahbplbrdbp hbmin
DIl ambpt D Xas ol aRmaké vee-yiebn bt pik-
apar mékdeéer . Bel boli kl b, °yronil bpn
onlarén ¢zbprindbp tbpodgigd@ti ri RdbD @
forql onbon cg¢tl Dri se-mikK VvD onl
sar eéiarnbangbli t ki donbpl pri VD yakéel
sonra toxumalarée DbDkmi kK VvD veget
ana bitkinin -i-Dyini ehtiyatl a
y DNi yakel rongl i nokk ud o zbad u kli &
tozl andér mékdér

Mendel in I rsiliKk ganunl ar éneé
tocr¢gbbpl brdop gazandéj é naili yybpt

1. Mendel -arpazlakdeérélan ©Dbit
Dl ambptl borinin NDgYldma dzZzd oyli mms i n
nNDzDFIrD al méer de. B u ., s ul Mendel I
vali deynl bordon nosl b ke-mbsinin
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verdi.

]
i

a
n

0)]

Nbpsildbp alternativ -@a] amboXx-pmu i
DnNgimunhamaxqer ék éq f or masé, bi tKkin
rsil iyl Izl oni I irdi. HbDr cC ¢t al
yréléegqgda qgqeyd ol unurdu. Hpor Dbir
psildp ayrélégda analiz edilird
2. Mence | tbcr ¢bbp &, - ¢ N Dl ver i kKl
e-mi kKdi .-° zNonx¢u dt Pzzl ay an biri | | i
Dhptdbon bl veri kIl i bir obyekt ol
3. Noxud bitkilobori ar-lmiseinménpnt b
| amptdroorng,i |fporsnka nv of psygpl lbaoodiD r2 2
ortlaré vardér. Buna g°rpbp dbpb toD
4. Mendel ° z topcr ¢bbol Dri nion N C
t mbkl o geneti k analiz ¢sulunu
| ambptp | aadnvelrdfbasébuhonl|l a al
eyli asanl akdérde.
Sadal adejéméz bu kbprtlbor Mende
mkan yaratdée.

Geneti k i karplbor vbD ter
Mendel ganunl aréné vbD di glorrse rgae
Drti i kKar ol prdpopon V D terminl bpr c
Ka] eédakeéel arder :
Xikarpazl akma i Kar bpsi

| -di ki fbord ( blindbp ¢
Il -er kpbk fbord ( Mars I K
PT parentd valideyn

Fi FilliTnbsvldd, 0

¢arpazl akmanén nbpticbplborini V D

Zg¢ tut .
r os

C.l -
a I, (O

Ka]j édaké geneti k anl ayéxkl ardan,
Fenotipi or gani zmin zahirobon g°°r¢nbp
Dmi di r .

GenotipT or gani zmdbo di pl oipd oxlraonmo
enl brin comi dir .

Homoziqot organizmi e y n | gametl orin birl
D nbpsildp par-alanma ver mbybn o
Heteroziqot organizmi m¢ xt bl i f tip gamet
mbpl b gol bon vb nbsildbp par-al anm
Allemorfgenial t er nati v DIl ambpt i Mm¢ DY )
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Allelic ¢t genl brdon Dbiri

Monohibrid -arpazl akdeér

Krsiyybptin qgqanunauy] Mendelbigbliarriénn

bir V D bir ne-on C ¢t Dl ambptl b
- ar p arznhéakkddée. Bloi siomdobm@art dxuml ar ér
vb yakél) Dbitkilborin boyuna ( mbDs
Dl ambptlorl b forglonir.| sBay@&sa&ydéej
geéréxkéq vbD 1. a. altll or wol|l ganéralt
organizmdop iIinkikaféné tbomin edbil
genl borpo dbp all el genl bor deyilir.
yazéleéer. AlIl el Dl ambptl opr, dbakga
MendelbpvvbDl cbD yal néz bir Dl ambpt
noxudun toxuml ar éneén ronginin
apar mékder . Bir C ¢t alternatiyv
-ar pazl akmaoh®ridmaasrépnaaz | ak d dioma midar
rongi saré olan noxud b 1 tkisi
bitkiloborini -arpazlakdér mék VvD n
bitkiloborin toxuml arhMenedelr pbnigrii nsce
- éx an doomiaamtp gizii halda @1 an DI eesessivd | a nsC
adl andér mékdeéer . Bu misalda birir
Dl ambpt , gi zl i hal da qgal an yakeéel
Dl ambptlorin amillobrini | at én ol i
Dominanto | ambot | bpr Dbl i fbanén b°y¢k hb
pl ambptlor isp pblifbanén Kki-ik hpbo
MDIl umdur Ki , organi zmin hbpr

Xromosom ywgréedneéer t(R2wp xir o mg s oBml airs |
dembpbkdairgoktida hbomi kaleieyacagea@arn n

amil, yaxud gen ikihaldeAvm) ol a Dbi |l pA.vBual e
DIl ambpti n MblslpeNmmouduwn rt oxuml ar éné
Asar él éq yqaxreil | gg geni rong DI an
rongin domiAdantpal yakehi é ranglil
g°estborspbk, onda valideyn &galllpali
di gpriaaab| eoecmmrgid ér . Bir g eAA yaxud e
aa) mal i K organizmlbrbpb homozi Aapt
mal i k orqganizmlbor i sBDhbBeteteobpizQgaqg
adl anér .
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Qametlar 1\4 >< /
F .E?::?‘.r .§§1¥:

Mendel mo n oAli ebw mad a- aalpcaé ] € d mfpd
topkrarl|l ameéck VD dqarmunawyjinnl uijunu
Bunl ar dominantl &g ganunu vbD DI a

Mendelin dominantl éq gqgar

Yuxaréda geydMenhdeli monalki K id:
| laoppar déj é& tbocr ¢bbpobdbp mbpspbpbl bn, t o
noxud bitkilobrini -arfp-dpl nedamta
saré rongdpop olan bitkilbor bl dbp e

Sar eyaxkeéel

P IAA x aall

1 1
gamet Apr a
Fiq v Aa s
sar é

Sonr a b u tbpcr ¢bbol D bir ne-on
ol unmuxkdur ki, -arpazl akdéov may sm@
all elllogtdooml ambptl prdbpn ancaq bir
I nki kaf et mpyboprpbok nbsildbp gizli
domi nant ol ur . ABjamkomanalles Slanal gpe nd;es DG
gpol ir. Maindde| f brql pnbn -ox 1l u m
¢zDrindpo monohi brid -arpazl akdeél
birinin digbpri ¢zZbDrindo domi nan:
domi nantl éq adl andér de.

Bel ol i kl b Mendel ©ze¢é¢ngIna moti Ir
domi nant | eéjkéo kdareumunu

Domi nant | @eqemaealuinu birinci g al
hi brid nbposlin eyniliyl ganunu da
hamésé eyni Dl ambpti dakeéeyér.

Bu ganunun mahi yypbpti-birodbdanbir
alternativ bDbpDlambptlpo fbrqglonbn i |
nosil dbp hi bridl oor hom fenoti p,
bl ambptl prdbpn hansénén at a, hans:¢
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deyildir.
Mendel i n k D Kcfi eqt adni uyni Dilkaimrmp t | |
ganunudur.

clambptlbrin par-al anmaseé

Monohi brid -arpazl akmadan al
-arpazlakmaSesngyaxowadl @eredér mas é
Dl ambptl borin fenotipcpb i3s:pl 1n:i2s:blpt
par -al aneéer .

Mendel yuxar édakeée tbpcr ¢¢bbpdbp
-arpazlakdérdégda¢s déa htao zdlog mmias uy @
akaj édaké sxem ¢zrp 1 kinci nbosi l

Sar é sar é
Fi A Aa
2\
AA— A Aa aa
F, sare sar é

Sxemdbopn aydén ol uF-dJki s agded (k)@ qnvee
yak@enia@dgbir or gani Aahibodi nbeiyrdl abnkami - Ké
Bu hibridin Aloxuthi apé desar@aki{n s
i rsi yypAvodbombdhe!| vgedEDr Bu cg¢r

saré rongli toxum verbpn bitkiloor
noxudlar meydana € x mé Kk d ér . Biriicesassi Vv
I ki nci NDst( Ibl), -rgins bo trinl b,-dme yad &
noxudl|l arén -oxu, daha dojrusu, d
| sSD yakeéel ol du. ND ¢€ebnndxpalyars
Faktl ar buBuWbg@d temmainr Bi0:2-8i ne a ud(
yakel ol mukdu. Bu isp 3:1 nisbbpt
Mendel gametl orin safl éejé hipote

Qametl bprin Asafl é&j éo

Monohi brpalzl|l a®mma Zamaneée Dl am
par-al anmasénén Dsaséné heterozi
twok i | edir . O,®hg gpmeatelzor iand | lasafrl. &
hansé bDlambptbp g°rpbp heterozibpmotal
genl o homol oj i Xromosomlar da |
C

r
NDti Dsindbp hbr bir gametp c¢t X
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birinci Aacbirnisdi yrymmsi |lh¢gceyrpl pri

al | el gendbpnAvaon @alag K bi bii | pbya Nor
gametpbo hbor i ki al |l el gen d¢kKD bi
olur. MWbmMmbfiidl bori ki tip cCAnmiy
Bu gametl pbprin arasénda 4 Kk oAMpb2Aan a
v paa.l

P A)(A) () (a
NPAND L AN
7\, /\
’/,/ / ‘\\
¥ - ¥ \
Qametlar (A (A) Ca) (&)
\_:_ o ,\"\ Nz \ P4
~ N — . i /
\ 4 T e o ¥
)L; ( A A)( a ( (o ) \"( X
- - p, L \ 4 \
/ ‘\( PA
L« 2 .. i L > | ¥ b
Qametlar A (a) (A (a a) (A) a)

Valideynlor (®) @ . x J 8
v v

eictiban ><@

i ;
Fi-in hibridlori Q B x d

& \l /
@ @
F1-in gametlori qp) l__-

D 06
(B | 48 | B

F2 hibridlori

kpoki.MomRdhiabrrpiadz l-akdér manén Xr 0mo:¢

Mendel in kbkf et di vyl par - aizahnr
et mbk ol ar . MBllnbbm | 0l d Kkjiu tkipmih D |
gametl bpr hazérl ayeér
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Biz bilirik ki, noxudun h¢gceyr

bir loomdloji xromosomlar adl anér . Lakin
xromosomlarla izah etdi kdbp valid
bir cg¢t homol oj i Xromosombpdgasmbbt
allellborinin yer{(oeki yiARbhekobrgeml
Xromosomlarén eyni sahbpl borindp (
c¢t Xromosom var sa, reduksiya pr
Xromosoml ar dkhonr bbiirri xdrgokmors om |1 A D
VD genl brpb g°ro

ajn& dakéyér vbD bu
¥yronilbon allellbrp g°rp eyni
edbopn nbsl b homozigot o r cAagna nmaend il
gameti mayalanandaomoziqot s air #A v jag a me t i a qarebi

mayal andeéqdaail yhaokmolz i mog i | DmMDI D QI

Heteroziqot i °yrboni | bn alell brobo g°
mayal anmagéEzmoacap | b g b Aigra.me Ma garneli b
mayal andeéqdaanhpestiell omnmgopd t r . Birir

hamésé heterozigot ol ub, AAk@maC iV
I ki hi ssbpsAaollret erozi got (
DembpHk,-dp par-alanma xari ci ge°r
nNi sboti ndbp bak verpiirnsop), gi°rrsbi 1t:p2b:
verir. Organi zmlborin g°r ¢ nbfenotipa X
I rsi yybptigeana oira ngenotdpdeyilir. i k d b
ohi brid -arpazlakdér mada a!
3

1 énivob ptaikred b foarfrmal ar al é

R

5 \ //\\ //\\o/uo
WIAMANIAMY

~ 69~



| AN

|
8 $¢%s Seee ¢

kpoKRBI Monohi brid -arpazl akm

Monohi brid -arpazlakdéer mada al
orqganizmin 1:2:1 nisbpbti ndadbmedy°c
his s b ddM\riPAa¥Y¥ b laa genotiopli bi t KAAl D
genoti pAagesianté pillip saré noxudl ar é
gi s mi hbomi KD sar é noxudl ar Ahle r
enotiplidir. Lakiinnisalb@&c mokiulkdd m@
D yakeéel al énar s a, onda bel DAas ¢
| mal aréné tbobsdiq etmbpk m¢mke¢ndy
I, bu c¢r heterozigot &AAnexudama x
| sbbDt DnNnduR(lA4,RAaplap .o xMendel i n KkbDkf
D par - al anma ganunl ar é uni ve
kroorganizmlbordbpb, | St bDr sbop d D
cr¢bbol bprdo °z¢gng dojrul dur .
Dembpl i, monohi brnhnds faenmpatzil paok mg
saré vbp 1 pay yakel rongl i, y DN
(1AA2Aalaa)ni sbbti ndbp par-al anma back
Resiprok -®omanbhakmab resessi v
organi zml br hbpom ana, Idmom odunatr s
-arpazlakma resiprok -arpazl akma
d¢zénbp vb bpksinbp ki mi I KAAxaalh realb
d¢zeée¢nbp - ar pazl aax Aald éerrskab,k obnkdsai nlp
M¢Dyybn orl uknimuk-daux zaman hbor i Ki
valideynlbrin bu vb ya digbpr -doo ¢
domi nant¢dpbégpavrb- aH anma eyni gedi r .

""3<3XOQ_<Q

i
D
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D |

B e
h e
do
p a
me
I D
me
- D

Analizedici Kkarnpgaz!| mmxsmial db al

X u dAAavrpda gerot i pcD adbi rg°nzdlobn bfior
mk ¢ n deyi | . Odur ki, onl ar én
neti kada agmabluil z eedd icli mi-kairsptaizfl aadkp
zaman domi nant Dl ambptbo malik
Kéldlmoxal i deyn formasé il b -ar
énanFgnbe®ili kar o edi | ir. ¢ar pa
ambptlbor 1:1 nisbbtindbp par-al a
xudl ar al eénar s a, onlotxeurdy lamegrn
notAa)p,b D(gDT nosi ldbp ancaq sar é
xudl arén homA)z ingaolti kg eonl odtuijpubn u( ¢
P I Aa X a |

A

Qamet | pA a

Fg Aa aa
S y
1:1
Anali zedi ci -arpazl akma be)kKkirl
ar b gendoislliirnnd bF par -al anmanén Xxg¢
notipini, hi bri d torpfi ndbpn DI
aliz etmbk ol ar.
Natamam domi nanttalrégpgaz | akdér ma zan
ampbDt i di gpr valideyn bl ambpt.i ¢
| b oH-dbgdbhénmék heterozigot or
- birini cze¢e¢ndbpD t am mak sal eetndeirr.
mi nank-déeqdml amptl bprin fenotipc
r-al anmaya uyj un gbol ir . Natanmn
yvbnin rbpnginin irsbpn nbpslbp ©°t
ngdbp ol an - irymd olka kikrétokdi & dpdran ann
yvbDsinin rbpngi -bhrayé ol ur. |
hrayé vbD bir hissb aj meyvDbDSI
Qér me zxé aj
A|\A alta
FlA\Aa/a
-phraye
F, 1AA 2Aa laa
gérmezphraye aj
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HboDm-inin gecb g°zpbl i ( Mirabil

-1 -bpDkli sortu ilbpb aj -i-mkd$iil dmor
rongl i ol an meyvbDIl Dr meydana - é.
I ki1 nci nosi |l-dA 2 pay Agvioh mié mpeaiy- D K
bitkilbor &lgeméag.ehbDemml igar KkeéelR-db é
gér mélzg desmrangl i -1 -bpDkl Dri ol an
Genl oprin kodominantl éjée da m¢c
nNosil hi bridlpordbp valideynlobrin
dborbocbdbp (. ZD -éxeéer . K o dirsaniardaa gan |
grupl ar e, z¢l all arén quruluk for
fermentl|l or vD s. nosl b °tg¢er el ¢r .
gér mézé heyvankFdbpé -altlhewdiamdiak d
rongi neyar eleeeroziqot formal ar f
/
kbpkKR4 |l "nGecp g°zpli 0o bitkisinin ta
nat amam domi nantl &éj én irspbp
Bu misall arda Mendelin par-al e
dojrul t mansoat i @ & k gear agq tam do]j
par-al anma ganunu bu ganundan Kb
Bel boli kl b, par -al anma zamané f e
xarakter dakeéeyeéer. EI b ona g?°pbrtb nd
nosildbp par-alanmaséné izah et mb
etmi kdir .
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Monohibrid -arpaz!| ewder ma\

1.Pomidor bitkisinin meyvbpsi yumru vb armudvari formada
ol ur . Yumru f or manén g@adb domenantreugd
edir.

a)cgor nosildo yumru vb armudvari meyvbiDr i n mi q
borabor ol muk dur s a,oringendtipi necoeo |l iacceygrdlé r

b) Toobvbz - i | i Kk s o v x orimdiorhibridd toxumlaradan k |
yeti kdi ror tbkmil kmi kidt iorloh B u n k ibnkkalfrdae d
31750sindbon ar mudv ar i Db 95858 kokdan neeywnaru
formaloo malydnmé ad e @aln®inehet erozi q

Holli:

Mpspionin hol | i bakqga xar akt er psiltbrank é
fenotipini analiz etrokip valideynbr i n g e n oyyonlog d Mt mimg, z
golir. MpsDlbn i or tk ni  ay d egotilaceddpEquraga @ m

c lampt clampt i Dyyop edon gen
MeyvDlDr i n  y umr u A
MeyvDlDrin armudvari
f or masé

a

Mpspipbn i rortindo bizb y a | nosillorin rienotipbrinin  niskoti
v er i | Bu tiglidnpbsololorin holli mbgsodilp genotipbr i -ar paz
z a ma myyom fenotipbrin nisktot 1 ni n m¢gmk¢éegnl ¢y ¢ n
$ - ¢ n monohi brid pl a rfp awvzd raikanmedsilleanr é
nisbotior i n iprongasd\velit ol alténda s$axl|l amaq |

¢arpazl a Nopsillorin Npsildp

fordl orin genotiplor i ni n n  fenotiplorin
genotiplori ol an var.i nisboti
AA X AA AA

AA x Aa 1AA:1Aa

AA X aa Aa

aa x aa aa

Aa x Aa 1AA:2Aa:laa 3:1

Aa X aa 1Aa:laa 1:1

MpsDibn i nor tk naon biaio g °or nosildo  fenotiplorin
par - al an mairdgb alk: 1v enri rdikio, thateroziqotBorkibrip
(aa) -arpazl akdépséltr mé kK dyéarr: € b & la &y@msmr
armudvari odo.r mal é& Dbit kil
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P Aa X aa

Qamet | pA |

NS

F1 Aa aa

MDsDI DNni n KDrtinin Abo bondi
veri |l mi kdir. Bu nisbbtb g°rbpb mgl
meyvobDl Dr i ol an 1 bitkiynpb gar K €
(31750/95250)dha dojrusu 1:3 nisbpbpotind
bitkilobor -arpazlakdéreéel mékdér. ¢

For-n i anal i z et di kdb mD AAalaa | |
nNi sbotindp al é&nér 9 5 BAgénotplu me O 3 m
i sAMagenotipli heterozigot bit kil
heteroziqgot bitkil pr-316568=63b00).t DK K i

P Aa X Aa

/\

Qamet !l bpr A a A a

PO

F AA Aa Aa aa

2.Buj da bitkisindb kar |l i kIl ik |
boyluluq ¢zpbrindpop dominantl éq ed

hi ssDsi cértdanboylu ol mukdur s a,
necb ol mukdur ?
Hol | i
c lampt clamot i DyyQp edon gen
Bitkinin cé A
Bitkinin normal boyu a

MbsbDl bnin kbrtindbon mplumdur K
cértdanboyl u ol mukdur . Bu baxémd
ol duj unu m¢ DYy YyDDN et mohkancel aaka]j@
yazmagq olar:

P Aa X Aa
Qamet | DA

/%

F2
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Fo npsl i ndb al énan 1J hi ssb C €
homozi got sub i&/p4 hteitesmzi gqotdur .
3Drozof il mi |l -pbyindb bodbpnin
omi nantl éq edir . a) Bir séra trt
ara rongl i mil -opklbrl b -arpazl a

' f d al énneelkadrégdn gvean a tdiepyi
gl i mi |l -bpkl pri -arpazl
a rongl i ford al @énmeéxko

O O~0

Hol | i :

Boz robongl i mil -popkl bri g a gda 117D

ngl i vb 120 gara robongl:i (

a K madAa) hbeatze rroxn gloida) (g alm @am

prdon istifadbp edil mi kdir

clampt i Dyyop edbn
gen

Boz rbng A

Qara rbng a

WNU

c lampt

P Aa X aa

Qamet | PAr a a

N <]

F, Aa aa

MDpDsbDl bnin Abod bondindbp boz robr
nosildp 1392 bpbdbpd boz rbonhgénde&ijpé
valideynlbrin genotipini -ytbbynins ber
nNi sbbotini verir. nBbslicgpirn phet atf o
-arpazl akmaseéndan al enér . De mp |
(AaxAa) ol mukdur .

P Aa X Aa

Qamet!| pA a A a

s

F» AA Aa Aa aa

A4Nor mal drozofil mil -bpkl brini
nosildbo fordlorin hi ssbsiwmri.n B
mi |l -bpkl bri -arpazlakdérdéqgda nbps
| S D nor mal g°zl ¢ ol mukdur . HbDr
mil -bpkl brin genotipini méeDYyybDN €
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Ho |l | i
MDsDI Dni n KDrtindbpn mpDl um ol ur

amal arénda -arpazlakdérdégda al én
formada ol mukdur . Dembpl i , al énan
drozofil dominantA g e n i I | b, gzl bori Ki -1 1
i kKarpbo et sbpk, onnodt ai pvi a | hi edt eeyr nol zoi r gi ont
akaj]J edakeée ki mi bak verpbcpokdir
P A x A
QametID{iA a/iAa

/

F»> AA Aa Aa aa

3 pay normal 1 paymiki -gi°lz | ¢
MDsbDIlbnin 1 Kinci KDrtinbop DSas
nor mal mil -opklborl b -arpazlakderd
nor mal gzl ¢ ol mukdur . 37: 39 ni s
nNi sbot I sD anaal izzaenda ncé alaénpéarz.l ak
-arpazl akmada I Ktirak edbn v al

ol mukdur
P Aa X aa

|
Qamet !l br a
/\ v
F1 Aa aa
normal ki-il mik g°zl ¢

5. Heywandarl éq fermaseénda s u

al éenmi kdir. -0n|l apdthamw-yiloé B bbom8vxo
ol mukdur . Nbzbrpo al é@énmal éodreg kzanpt
domi nant laéd g deedyinr .f oM mal ar én genot
Hol I i
¢ lamot clampt i Dyyop edn
gen
Qphvpyi XDz A
Mavi-boz xoz a

MDsDIlIDbDnin kKbrtinb g°rbp heyvanc

ki, bunlardan 16% i gophvibpyi spobo@avripngl i d
ni sbotindb Dl ambptl bprin par - al-mn
nisbot i Ki mi . Onda valideynlobrin

¢arpazl akmané belb g°stbpormbk ol a
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P Aa X Aa

Qamet | ?AAa A/\a

F, AA Aa Aa aa

g D h v16% i mavi-boz-58

6. Val i deynl pri gonur gzl ¢ ol a
gadén il b evlibonmixkkdir., Bu qgadén:«
gzl ¢ ol mukdur . Qonur gzl ¢l ¢k
dominantl éq edigr°.stBumuomi hopgmkd
ukaqlarén g°zIlbrinin rbpngi neco

Hol | i :

MDsbl bnin sual é@éna birbaka cava
ki kil brin vbD gadeénl arén genoti pi
gzl ¢d¢rsop, ownmdaidniaegesesld vpli ma
vali deynlbobrinin mavig®°zl¢ ol masé
biz onun valideynlbrinin homoziq
Qadeéeneén gzl bori gonur rongl indol
h°kmbn qonur g°zl ¢l ¢k idganni ol tha
bunu da o, anaséndan ir si ol aa) a

I mi K. Bel boli kl b, gadén ¢§Azglnmunk dr
Heterozigot valideyninAa) resessiige n|l bpr b g ° raa valldeymo
i I b nigahdan dojul an u«kAaq, abiémn b
ma v | gd) zbt ataqgder .

MbDsDI bpni i nsana aid et mbkl b horc
il: 1 nisbbtindp getmpgyndpn-bgoks
al énan fpbrdlpbrin sayé -ox olduqd
mbhdud ol dujundan, yalnéz ehti ma

P Aa X aa
QametIDA/\ (|31
\ >
Fi Aa aa
gonur g°mlvg g°zl ¢
7Knsanda sajaxayl éjé i eaip (g0l
domi nantl egsé&dsol axXay ol an saj aj
evlibonmi kdi r. Bu gadénén ¢- garda
sol axay | mi K.
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Qadénl arléon mnvipgabhedan ehti mal ol

genotiplorini topyin edin.

Hol | i

MDsDI Dni n KbDrtinbo g°rp sajhaxa
ol mal éder . Bel o ki, 0 @A) ha gamnaondan S
al méekdeéer Sajaxay eqzoot@a® énol dnaa | @ @«
onun valideynl o ori heterozigot ol
vD bacél ar e maqe n &ktiispi G od lamuwkd Ur .
(Aa) sajaxapa gaedéophadi Kdbpn sonra o
Kimi ol acagder :

P Aa X Aa

Qamet | DA A a

F, AA Aa Aa aa

s a] aXx ay solaxay

¢arpazl akma nbticbsindbp m¢gbpyy
hbpgopgbosol axay ol acaqdér .

8BFenil ketonuriya (i nsanlarda k
feni |l anin m¢badil bsi nin pozul ma
Ot er el . Bu bpblambptpo g°rpbp valide
ukaglar necb ol acaqgdeér ?

Hol | i :

¢ lampt c lampt ige%yym edn
Nor mal I € A
Fenilketonuriya xpstoliyi a

Ni gahda i1iktirak edbn heterozi
Ki mi gestoril molidir. Onl ar DS |
val i deynl prin ni gahéndan tima coluimama
genotiplbori ABZVDASY a&2250.ér ¢ar paz
sxemianiéedak e kimi g°stpbrmbk | azeéem

Qamet | by a A a

F, AA Aa Aa aa
25% 50% 25%
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Belboli kl b, sajlam ukaqQl7&ee n X

ukagl aréen do]j u-25%@0 eblptriamalridéjrée i s
9. Knsand&arbkrajén ator mal ar énda
nor mal eKi tmbp geninbpb g°rpbp resess
a) Heteroziqot valideynlobrin n
necb ol acaqgder?
b) Lal-k a r gadeén I I b nor mal-k aki KUK
d¢nyaya gol mikdir. Valideynlborin
Hol | i
¢ lamot c lampt |ge|?]yym edbn
Nor malpbp exi A
Lal-k ar | éqg a
Heteroziqot valideynlbrin nigeée
ol acaj éné m¢DYyyDN et mpKk t D Il DA
genotipinbp malikdir. Onda bu nig
P Aa X Aa
Qamet !l bpr a A a

F» AA Aa Aa aa

nor mal e Klal-kamb

MDs DI pdbp Hkpam- ignaidné nl aill b nor mal
lalkk ar wukaq d¢nyaya adopldeiyyil pbi Indig
edi | mbpsi topl bbb -bhunuwymrdé Biaa mgrimad a
ki kinin geabitmpi gqpbol edi-kmp | iudi

d¢nyaya gbl mpbsi bel b genoti pbp msa
ol ar . ktnaa pakdjaéda g°storilir:
= AA X aa

| |

Qamet | DAr

F. Aa -XDStD

AK a] & csolipd tbimwbolor sprbpst holl edirl or:
1.Volbmir bitkisindd pas oswliyind immunitetlik  (xostliyp
tutulmamaq gabiliygpti) homin xosoliypt ut u | onradmd os,nzi na n a
a)Pas XDstbpliyinbo y ol ux muk VvV DI
vDl bomir Dbitkisi i Il b -arpazl akdeér
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b)Bi ri nci nNosil hi bridlorini | N
-arpazl akd®eirtdikeiqgldmr halnésrear ?

ZBoz D aj rongl i toyugl ar e -
r boz ropongl i ol mukd
al ar |l a -arpazl akdér
K affpswio M8o@ 5 ol mukdur .
arén vb hor I ki -arpazl akn

-]

poI I dak

o o

<

_.7\—0<<Q_:739_,U:>

nor mal ol an

N®tT ynlab mok acla

ma fséalklsé aamo(vTreayt i k UK

Dl ampbt Ki mi ymxsal D- a‘ tdeé
Ai |l pdbpo I ki nci Uk ac
°l mol i dir.

nseEnl dedbon pziyybpt -b»b

DIIDri

|l | Dri né& m
J

|

C O < Q¢
N T QO TN

e
e

W)

a5 0

o o
Max® "0 ADQTTO
—O W -—35C ®O035on

Q>
c O
x = -

n
rudur ?
DI paltorroifni yaya ujramasé XDS
Ki mi nNoDsl b °tg¢er el ¢r . cgbor al |l b
-bkirspbp vb onl ardan bi rar shao,moan
ukaql arén xbpstpbo olacajé ehti mal
6.Al bi nosl ugqg (dpori dbo, g°z¢n
gmentsizI i k) I nsanl arda aut osc
pDdbp valideynlbrdbpn biorrimabdér
deynlbrin nigahéndan sonra m
arda biri nor mal , di gpr i i
n
|

N— — OO un-—o"—"aa —
)

n
os dojulacajée ehtimaleé nbp d
aktiliya (bar maqd@amiéma roti t

Ki mi nosl b Ot er el ¢ Ai |l pdpb vV a
heteroziqgotdur, di gprindbp | S D |
Bar maqgl aré bitikkbpn ukaql arén do
Natamam dominantl éja aid 1| 2

bitkisinin enl i yarp
gda nNbosil dbp hbmi k
azl akdéerdegda 1 sbD



gpl ir. Ensi zyarpaqgql é bitkil®emrdéec
Fr-db yarpaql aré aral éq formal & bi
a)Ar al éq formal é& vyarpaql aré ol
alénan nésillbr necb ol acaqdér?
b) Ensi z yarpagql é bitkilobori y €
bitkiloborl b -arpazl avwndéndéyadmapagl
ol acaqgqgdér ?
Hol | i :
cl ampbpt clamopti Me b Genotip
gen
Enliyarpaq forma A AA
Ensizyarpaq forma a aa
Yarpajen_ i Aa
f or masé
Mbspbl bl brin kbprtindbpn aydén ol
olacagderdopBuhgenlbp r | di gpr i ¢ Z
buna g°rpb mbsbl bni hol | edbonin |
I xXtiyaré varder . Genin tam domi
homin geaednl dikyair ophor fA)n -¢pzkorliimdr
KDrtini g°stpborpopmOo chborwodi dp gdaham
formal é 1 ki bitkinin -arpazlakm
tpyin etmbpk tbolbb eidlir. AaDvebmwD |
¢arpazl akmanén sxemi akaj éda ver

P Aa X Aa

Qamet !l b /\a /\a
N
F, AA Aa Aa aa

Sxemdbon mblum ol url/dki ,enéal &Aap
1/4i ensi zaglarvpeagdl/® (ar al éq f or madaé
Mbsblbnin Abo bbndi nadbp Yyeanrspi azgyla

forma) ébi(tkilborlpbp -arpazlakdeéerdée
necobacaj éné Mm¢ DY YyDDN et mbp Kk t ol ob
anali zedi ci -arpazl akma &, - ¢ N X
¢arpazl akmanén sxemi akKkajéda ver
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P Aa X aa

/

Qamet | DrA/\
\ <L

F, Aa aa

Sxemdbomd gy & ¢ki mi al éinaar albesAR),| fl

50%i | SD en& zylaapaagder (

2MeyvoDl Dr i gér mézée rongdbp ol an
-arpazlakdérdéqda nbpbsil dbp hbmi KD
ol an Dbitkil mWreigdaanpazIlagk deeryvobl i
sortdan ol an bitkilobori -arpazl a
bitkilbor al éneéer.

a)Qér méz e meyv DIl i -1 ybpl bk bit
bitkinin tozcugql ar é i Il b tozl and

oo acaqdeéer ?

b) ¢phrayé meyvobDIl Dri ol an -1iyopD
-arpazl akdérdéegda 15745 k ol (t
ol mukdur . Kol l arén nbo gbodbri val

Hol | i

cl ampt cl ambpti m¢DYyYy Genotip
Qér mézeée robb A AA

Aj angll_ me Y| aa

rongi
¢phrayé robp - Aa

MDsDIlI bDniger mmez €4 imeylvibK i bi t ki sin

olan bitkinin tozcugqglaré il b to
olacajé soruxkul ur. Qéirymelzek rlointgk i
- AA, -bhrayé rbongli meyvbDl Dri Aol
oldujunu nbpzborpo alsaq, -arpazl akx

P Aa X Tla

QametIDrA\a zi

F. Aa aa

gér mézée -bhrayéeé

¢arpazl akma nNbDticbsindD -inbgértli
meyvpbDl-s , i §50%aral éq formada - éhr e

Abo bondindbp g°storollok it ki-Iboohrr i
-arpazlakdérdéqda 15745 kol (t DX
Kol |l arén nbp gobodbprinin valideyn
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dirmbpk tbolpob ywbdllii rbi t¢Cloihly Erpién] mgel
bil bobrpk -arpazlakmané akaj édakeéeé
P Aa x Aa
Qametl/uz\a A/\a
F, AA Aa Aa aa
Qér mézébphraye aj
Al énan np®inl |boerlm hs a nNoticbDybD
50%i - bhrayé -imeiysvmlaj, mReyYwol i dir.
3.¢i ypl bk bitkisindb meyvDIl Dr |
domi nant gerdlomunajresesgi v all el
-bDhrayé meyvblbr henat amaqoddomi n
m¢ebDyybn olunan kasa-éjJén for mas:é¢
(kasacéq yarpaq formaséné xateéer]l
Mm¢DYYyDRN ol unur . Het eroziqot fo
yarpaqvar.i f or mal amayaa ama@&Inidlad iarr.z
Dl ampldi rbiimdbpn asél é& ol madan nbsl
aMeyvbDl Dri -bhrayé vb kasaceéej ¢

-arpazlakmaséndan bpmbl b gbl bn nbp
edin.

b) ¢phrayeée mey v DIl i vD inomrmal,
meyvDl i yarpaqvar.i kasaceéejée ol an
bitkiloborin fenotip vD genotiplobDr

HDo I | |

cl ampbpt clampti mef Genotip
gen
Qér mezeée | A AA
A]j robng a aa
Nor mal k a B BB
Yar pagvari b bb
Ar al ég ka - Bb
¢phrayé mg - Aa

MDsDI DNni n KDrt: MeyvDIl Dr i - Dh
bit kil priiAaBbg eAaBbk i mi g°t ¢r ¢l mpl i d
mal i k bitkiloori -arpazlakdérdeéegqgd
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P ONZ/AN

Qamet | pAB Ab aB ab AB Ab aB ab

Pennet c¢pbdvblini toyin edbk:
I II AB Ab aB ab
AB AABB AABDb AaBB AaBb
Ab AABDb AADbDb AaBb Aabb
aB AaBB AaBb aaBB aaBb
ab AaBb Aabb aaBb aabb

1.AABBTgér méyeoimor mal TRHpagacéq
2AABbigér mézéeiameghv e fioZkpays ac €
3.AaBBi - phr ayéeimeymal otRpagyac éq
q
S

(]l

4.AaBbi - phr ay é iae gV e gindkpays a c €
5,AAbbigér méezéiyaypadwailipayk a

aceéq

6.Aabbi - bhrayéiyeypatgwvair2zZipaykasacéeq

7.aaBBia] meywmot mal THpagacédq

8.aaBbia] meyapbabéqi2paysacéd

O.aabbi a j me;‘r‘yatpaqva'l'rlipaykasacéq

MbDsDI bnin Abo bondi ndbp gestor
kasacAeaﬁB)ebl(tkDH payén, meyvnbpl i V D
(Aabb bitkiloborl b -arpazl akmaseéndas
fenotiplbri akajédaké kimi ol aca

QametI;ArB a b
F, AAB AaBb  AaBb aabb

1. AABbigér mé z éi ameayl Vel iik pag ac € g | €

2.AaBbi - phr ay éil ameayl véoql iRpag ac é gl €

3.Aabbi aj rioynagrippaqgv ariilpagasaceéeql é

4. Aj | Dl Dkl Dr i o-bani tolyoqleagrdé
homi kb aj I blboklbobri olan nbosill DD
da gqara nbosillbpor al éneér. Aj t oy L
rongdbp al énér A] xoruzla mavi t
nosillbor alénér? Hmumdiamidm nma\wi rn
al énér?



Hol | i

cl ampt clampti m¢p Genotip
gen
Aj A AA
Qara a aa
Ma v i ronf - Aa

rtindbpn aydeén

ol

MDsDI DNni n K D
-arpazl akdérdéqgda honmlbparajal Enl
Karpazl akma akajédakeée kimi aparé

P |% x  AAI
Qamet !l br A - A
T~
AA _  aj
Eyni zamanda qatfbartbpucglaarpé z d

| ol okl bpri abeaertoyuql ar

P | aa x aa |

Qamet | mr

aa-aj
Lakin aj toyuglarla qgqara toyu
ma v i rongl i olur. ¢arpazl akmané
P IA|\A X a|1a I
QametIDr\A“/ a
Aa _ mavi
MbpsbpDl bpdbp aj xoruzl ar | ma v i t
rongdbp | bl bkl bri olan nbosillbrin
&-¢Nn -arpazl ammpamagoak aj édakeée Ki
P |/A<. X a|ta I
QametIDrA\Aa><§
Fi. Aa aa
mavi aj
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¢arpazl akma npbpticbsikindmaval-enma i
| bl Dkl i ohgti May uglraor € n -ar paz
toyugl arén aléndéjéné m¢gDyybn ef
apar el mal edeéer :

P | Aa X Ala Il
Qamet !l D A a A a
F, AA  Aa  Aa  aa
aj gara mav i
Akajédaké mbpspolbolbori tol obbol
1.Dbni z donuzl ar énda t ¢ Kk °rt ¢
pigmentinin mi gdar éhdma@ @akibiédae:
-arpazlakdeérdéqgqda aj nosi l al éné
donuzl ar én -arpazl akmaseéndan t u
Kinkilla rongl. hi bridlbor aral eq
md i k ol ur. a)Yarémtut qun ronag-l i
maséndan hansé nosillobr al eéneéer .
aralarénda -arpazl akd-gr &g q-dramtgadl O&
ol mukdur . Qal an nobsi lllpbrri nib- porxiksair
2Heyvandarl éq f er mabsoézn o tsheorreén
l nbpkl bprin cestl pkdiril mpsi ndbn 2
buzovun rbongi valideynlobrinki K i
Mavi-b o z Kot hornl ar én aj V D

-arzpakmaséndan al endéj e mbD | umdu
hi ssbsinin genotip vbD fenotipini

Di hi brid vbp polihibrid - a
clambptlbprin sbprbbst payl ar

Mendw\ypDlIbl br yal néz biibri rc gt talkag

yaxud yakeéedi rnionxdundn) fboirrgl pnbon val
sonral ar I K C ¢t al ternatiyv DIl a
val i deynl pri -arpazl akdeéer de. Bu
adl anér .

Mendel toxgiml sae@ voD formasé h
sortu il b toxumlarénén robngi y a
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-arpazl akdérde. Bu c¢r -arpazl-ak
yakel ; -g2er erkkaenga.r O, hor c¢trl @l lbeelli
et di -AA, S ayaak lgamarBB, gébeéekBqg -arpaz
horfl borl bp bel b yazmagq | ar :
saré hamaryakél qgéréxkéq
AABB X aabb
|
Qa met | ABr ab
\/
F, AaBb

saré hamar

Fi-d D al énan di heteroziqot or qzé
gamet hazeéerlayeéer. AlIl el genl bprdbpo

F.7 AaBbg a meit ABpAD, aB, ab

Di heterozigot orqganizmin verdi

mayalanmasindada 6 ko mbi nasi y a, 4 fenoti
kombinasiyal aré al magq, yerl pkdir
ke-irmbpk ¢-¢n Pennet c¢cbdvblindbn

Dembpl i, di hibrid -arpazle«ddr m

C ¢t D Ina miAfa]Bpbbii r organizmdp topl a
gamet hazérl anarkbpn asél é& ol mada
i ki nciF,) naplsd é gtd(aa lhlpel icn bl ambpt | b
Buradan Mendeb | ambpt | pr i n masréb gsath @ a yn lma
Mendel bu ganunéF-d b al énan noxudl arén f
hesabl adéqda kbpopkf etmikdir.

F-d b Mendel 556 noXxudhamdriBBéksd é .

géréekeq, -hagagnmw 08, qeaw&2godpdr. BU m
rogoml bpr NDZDFT | 9:3:3:1 ni sbot |
et mbpliyik ki, tbpcr¢bbp daha geni
tbpcr¢g¢bbobdbobpn -éxan nobpticbpl br ar asé
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koKD hi brid -arpazl akma.

Copdvoiogl°dsot oril bpn 16 kombi nas
toh! i | etidhiiksdbmt9d :p3F:dDd:;,1 4 c¢r f

1. S a-haeari 9

2. Saqeriexeq

3. Y a khanhari 3

4. Y a kgéélr ielk é q

Asan ol sun deyb cbpodvbli i ki ophb

1. ABi s almamari 9

2. Abis aq@&riexk éq

3. aBily a+aar 3

4. abiy aw@&Irielk éq

16 kombinasiyada hbpraya¢¢t helslad
Mendelin ¢-¢nc¢g qQqanunu akkara -
al madan ancaegl ibig?P®tnecripke:¢t al l

Saile2; iydei:e |

Kndi i kinci c¢t alleli g°zdbn
Hamari 1 2; ddr &K é (

Dembpl i, di hi bri day-ra&r pagtl apvmna d

SDr bpst éoador oikl,p bm¢rmk¢n ol an ko

vaideynl bpr dpb hamar forma i1l D sar
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birl pkirsb, I Ki nci nosi-adbeli kbl

hamary ak €1l ,-saqe&r emeéydana F@loeéeranabe
-arpazl ak ma ka@anbioasiyhd pywi ¥k mml,k ahi db

Di hi brid -arpazlakdeér maneén Ik
akajJjedakeé nisbbptlbordpop 9 genoti pb

AABBI 1 5.Aabbi 1 - Eg &K& Q

1 AABbi 2 6. Aabbi 2 }

2 AaBBi 2 | s amamar 7.aaBBT1 1 } -hayaa K é |

3. AaBbi 4 8.aaBbi 2

9 aabld 1 -qQyéar kéekl é g

ND ¢-¢n-aildielqgeyrnil or sbrbbst p
allelin m¢gxtolif homol oj i XTI 0mos
¢zZrpo hbpr c¢t  honreoyl ooz i p rxo-boensoi snodno na
pmbl b gblbn cinsiyybt h¢ceyrpbpl b
yaxke baka d¢ KmbDK &, - ¢ N akaj éda

XxXromosomlarl a 26.zah edpbk (kD kil
KDKki I_dD g° r,%!vdag,alg,l eklilnminorhogo_mlwdan
yer | pBodlklsel,| pr i ona homol oj i ol |
yerl pkmi K|l br . Dominant allellobr
gestoril mikdir.
- ol x o ;00
y Qametlor » |
CD
* \\
: 9:!9: LY
Qametlarr,///

BEOD EOOE
Qametlor 6 ;C_j: @

A'.A “B84|4802| 280«

F®®5 | OO |F@®®5| F@ObH

4"4 A'.A A'U(z A.Ua

boepgl|boob|bo@epB| bOOS

FRRLdRLARL R

a(J@4{<)8+|2002| a(0«

boes| boos|bo®epy| LbOooO b

kpoKR6 1 Di hi brid -arpazlakmada bDIl am
ganununurx r omosoml arl a i zaheéeé
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Tri hibrid -aMpaadélak Béraral.el I

sortlaréné da -arpazlakdérméxkder
1-c i c¢JgtAa al | el
2-C | cgtBbal |l el
3c¢ c¢itCcal | el
Bu all el bri nbozborpb al maql a - ar
P-AABBCC aabbcc

Qa me tABQ® r

abc
= ™~ AaBch‘/

Fi-d D al enan hbor bir tri heteroz
gamet hazérl ayeéer:
ABC, Abc, AbcAbC,aBC, aBc, abC, abc

Birinci nbosi l hi brimumtdaoc 8&q tomp
ol ur ki, bunl aré da c¢cbpdvbpbl ,2Zro
fenoti p al mék olaréeq: 27:9:9:9:3

Mendel trihibrid -arpazl akmad:
etdi kdp g°rm¢gkdegr ki, éhnper odg¢dgtada
olaragqg 3:1 nisbbptilbp par-alaneéer.

Trihibrid -Fadgp a2V aigmadd i p al é
etmbpk ¢-¢n il k dofbp Pennet c¢cbdvbD

Bu gayda ¢zrp °yrbponil playpbkambt

xromosomlarday er | ® ®x mi Ko Zaman temnr a,.
-arpazl akdér mal-db dar hbpstcpayhhnh

al | el tam dominantl|l éqda 3:1 ni sbh
all ell popr artdéqgca fencétqgilpai karstiémni:
Monohibrid 3:1
Dihibrid 9:3:3:1

Trihibrid 27:9:9:9:3:3:3:1
Tetrahibrid8 1 : 27 : 27 : 27 : %@:.9 :¢%:r3p:ak:l 3a:kln

nosildbp fenotipcb par-al anma bel
(3+1): (3+1F; (3+1): (3+1f'v D i +1)'mmi. SipBti al & né
ni geyrral | el genl brin sayéné g°s
al énan m¢gxtolif f"ehothpshbbanafb
Bel o ki, Mo nychriibri i 2f enot%4pi

trihi i dddbb i2 abprfeaemneniepi k sinif
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Dempbpl i, fenoti pi, k ksoimbiifnlapsriiyha I

genotipldrinm gagyeEnémBkl b, onl ar é
pbvvblcbdbn m¢gpbyybn et mbk m¢gmkye¢nd
& - ¢ n dpb Dhomi yylbdaddanr mbplYwmarod c
-arpazl alkkder maddaf enoti pdbpn I ki-si
siyalardéger ®Mréq, vbosga&eél hamar)
Il .a. bu yeni formal arén sayeée art

Qamet !l pird'n sayé

Fenotipl@drin sayé

Genotiplidrin sayeé

Kombinasi ydl arén sayé

Yuxaréda geyd olunan qgqanunauy]j
©z¢ngeg dojrul da bil tarl:l ell. g&ydmdmoiop
XxXromosomlarda yerl pkmi kK ol subn.t aZ
domi nant ol sun. 3. Mey oz pr ose:
gametl bpr eyni ehti mal da yarans e
organi zmlbrin yakama qablliny |
m¢hit faktorlaréndarxrsaséivvs sl mad

Di hi brid -arpazl akmaya ai d
1Ak aj éda gestoril mik genoti pl i

gamet | pr h &4&BB;rb) AaBB2v) aaBB ) AABb; d) AAbb;
e)AaBb; j) Aabb; z) aabh

Qeyd etmbk | azémdér kiun msax-&d
yakeéel ronag hoodom-imdm t ox uniBagé hena
¢czbrindo dominantl éq edir.

Hol | i

Akajéda g°stporilpbpn genotiplobro

a)AABBAB; b) AaBBAB, aB; v) aaBBaB; q) AABBAB, Ab;
d) AAbb-ab; e)AaBb-AB, Ab, aB, ahj) AabbAb, ah z) aabbab.
2) Toxumlarén rbonnginbp vb for

bit ki si hbpr I ki Dl ambpt D g°ro
-arpazl akdéereéel mexkdeér . Al énan N O
m¢eDyybn edin

Hol | i

MbsbDl bnin kKbrtindbp toxumlar én
noxud bitkisinin hbor I ki DI ambt
-arpazlakmaséndan al énan nbsill DD
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| bbb ol unur . Bounu aapagzéda mgnhan
akkar et mbpk ol ar:

—
W)

P AaBb X aabb
Qamet | A a l
AaBb a aaBb "aabb
Anal i zedi ci -ar pazl ak mald an i oslbdbt

yDni l-hmanyars adgéap @K égathd maayvpy akeé
gerékéq fordlor al énér.
3Aabb( s qyra& é k aaBh ( yvalbkaérhar ) genoti p

noxud bitkisini -arpazlakdér méxl
genotipini akkarl ayén.

Hol | i :

Sa-qgar éAkabbg \ b -haynarké&aBb genoti pi ni
noxud bitkisini -arpazl akdérdéqd
akajédaké sxemin k°mbpyi i | b akka

Aabb X aaBb

N N
Ab ab aB ab
Aa%%a&bb

sar é sar é yakélyakel
hamar gér éekeélgamar Qgér ek eéeq

Sxemdbpn ayd ol ur ki ,-haedr GAaBmé K

én
1 pay s afdald ,q ﬂép&mwr@(lmvell pay Vya
(aabb ol mUKdur. Ge not iApBb,DAabB, agBh y v th

pay homozigotdabh) nbsi | I br al énméxkdeéer .

4 . Yhaakn&al r t oxumdan al éenm&gkr ax
t oxumdan al énmeéxk bitkinin t 0zclL
nNosillborin -hanairsstoex unslaarréda-ger a«k
toxuml ar dan, I-h a ma B s DVsO ly a Kyééls € K
toxumlardan i barbpt ol mukdur . Val

Hol | i

MbsbDl bnin kKbrtindbp hi-tbamar ,npisi
Ssaq&r ek éq, | -hdmaisDsviD yiaK@l-G&MDE K
toxuml ar dan I bar pt ol duj u ver il
etmbk ¢-¢n akajédakeée -arpazl akma
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aaBb X Aabb

aB ab Ab ab

Aaé?%aabb

1/ 4-saré 1/ 4yakEN4 sa

re- 1/ 4
hamar hamar gér éKgeég é K é q

Belpboli kl pjaaBhalvoefkablbrgenotip
5.Qaramalda garar b n g K¢ rbn rong -budapr

rongi tam ronglilik ¢zbprindbp dom
Baké tam robpongl i ol an heterozi
rongl-byl allmakl & i nbpklb -arpazl ak
Nbzbrpop al maq | azéatadbéurl aklié,J énnap kg °hbr
ol mukdur . Hor i ki Dl ambptin geni
Hol | i
MDsDI Dnin KDrti: MDsDI Dnin K [

heteroziqot gar a rongl-bul laujkbaakeln
-arpazl akmasremdialnl thrainre al éndéj én

Dembpl i , buj a@anAéarb bgenmtpiyp in- aaBle Rimit i
ol mukdur . Al énacadq nosill bri a K
Dsasbn m¢gbyybn et mbk ol ar
cl ampt cl ambpt i m¢ D
gen
Qara rbng A
Ké¢rbpn r DN a
Ala-bul a b ack B
Bakén tam b
K X Aabb
aB ab Ab abX
Aaét%aabb
25% gara- 25% k- r p26% gara- 25% k- rbpn
ala-bula ala-bula tam rongl i tam r

¢arpazl akmadan -iayga&maalad wmirg Ikb g K
gar a -bawgliam r pngl-alab u2l5a% bkaskrlpén v

rongaké tam ronlgémmekaédr nosil |l br
6.Bi rinin ganadl aré nor mal , di
bodponl i mi |l -byin -arpazl akmaseén
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bodbni gara ol mukdur, amma onl a

yaréseé i sbp rudiment f or mayinednér .

Hol | i

MbsbDl bnin kbprtindbpn aydeén ol ur
rudi ment ol an ki gar a bodbonl i
mi |l -bpkl orin hamésénén bbdbni gar
ganadl ar é nosmalrudyameas émndanmnr . B
genotipini tDbyin et mbp Kk | azemdeér
genotipibbVvv mbvvk i mi gete¢rel molidir. ¢ a
.zrpo 1 zah et mbpk ol ar:

P bbVv X bbvv

/\ !

Qametllxr blbv bv
bb\?v><5bvv
gara rbonghra robongl.
nor mal qganadl é rudi me
50% 50%
Akajédakée mbsbpl bl bori t ol Db

1Vpl pmir bormalkboysni bpnhdobn gn b o v k 4 gin |
gecyeltilkkpanpri ndpo odomi kanbl ampo edi
Xromosom c¢tlbprindp yerl pkir .,

a)Normal boyg e c y et o Ikmmi r bi tki-sezydtD

bitkil ormasémdgpmzabenan hibrid |
olacagdér? ¢arpazlakmada i kKtirak
b HD r I ki DIl ambpt D g°ro het er

-arpazlakmasérmkdamr ian éma&an pD Hieayet
ol acagdér ?

c)Normd boy-t ezyet i KDn vDl pmir b i
-arpazlakdéid&gdal 22:éBedéyet NobhD
mi gdar éné tboyin edin.

2Saqgér ékéeqg toxumdan a thamamauwndano
al énmék bitkinimétmeedpu. i Hbbrtio
s alma&mar , yarh@asmari od mupxdalr . Val i o
toyin edin.

3Toxumml ar én f or maseéna V D I DI
bitkilorinin nbpslindbp fenotipbp vV
gllzoni |l ir?
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4Qaramal da buynuzsuzlug geni
geni | SD gér mézé rbpng geni ,ZDr i
SsDrbopst °teéer el ¢r .
aHD r I ki DIl ambpt b -bgPy mu zhseutze rlowzji
ambtl borbp mati akdeoé&l méwdear pBu
b)Ci ns yeti kdir mbp sovxozunda- d
ynuzsuz 1 nbD ara buynuzsuz
zov al énmécx : bunl ardan 5
r D@z ez suz o r Buynuzl u L
| ar én hanseé S i geér méezeé r oD
c)Tbopsbprr ¢fatda & DPmba&k buiyqluizl
Z 0oV al énmeéxkdséir . g eOnnjcaziocd, yy m4u84sE A iz s
uynuzlu ol mukdur .

Val i deynlbpbrin genotipinin vb ¢
5Kknsanda g°z¢n qonui Kybomgvhnirhb
edbon i gen,zprindo, isH] asaylséod dgnawy
zDrindbpo domi nant !l éq e d xromosonilapda
rli pkir .
acgnor val i deynl bpr heteroziqgot
ol acaqgdér ?
b) At a sol axayder, amma g°®z¢gneén
ma v i gzl ¢de¢r, | akin Dl | pri ndbpb
heterozigot durl,aroén dnae cobn |oa raécna qudkéar
c)Ma v i g°zIl ¢ sajaxay Kki«ki gonur
éen i ki ukajé ol mukdur : gonu
D mavi gzl ¢ solaxay ukagl a
aj eéda verialbar daaripialzid ixdrion s
$Kéng bepr D at maqg Nazémder
g sieAzqgled ac egudingid £2mr igredbp s¢nhbigl
n Tabj¢e zoomaid b do mAAblaxadBB B) 4aBlexd i
B
|

w)

c C

Kk
d
I

O QO TOT
S O

q
ki
du
S D
g e
q

O T
c

< o
M

nor mabz gaanbddbgi n -arpazl
nosill brin hamésénén bbdbni boz,
genotipini tbpyin et mbk m¢gmke¢egndegr
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Qeyri-al | el

Kehi yb gbodbpr bi
etdiyini °yrondi
al el geni I | D a.

O zéNDMDXSUS

Z
Kk .
ddMobumdiol
m¢DYyyDnNn plti ri kge ngie nd Inm

g@mlrxiniil i gl i t
hor bir bDIlI ambpt
Noaxluldedla o eom@au

du kb, i

saybsindo obombl b gbolir MbD s . , t-o0y
me¢xtoldaflfl geydiomi nant genin qgar KE€
Leggorn cinsindbpn olan aj toyuql
viandot cinsinin pipiyl ge¢l var i
ol ur . Pi pi kKlAbgreinni gi¢llov,arn eéxkeg eemir |
i darpo edilir. Lakin -arpazl akdél
d¢kdegkdbp onl ar ém  yearn ikgoavdeigipie meydans i
gpol ir

Eyni genoti pdbp i-a&lil evip gdeanhl ap r-i o
yeni bir Dl ampbpt VD Yya X¢ susiyy
garkél éql e tbosir.i a d-allal nresessiv geirablo |
garkéel éegl e tosiiiyaspgopsanedp( yamno

¥ i ﬁ/ N

Qozvari AaBb

Qozvarii Qozvari Qozvari .} Qozvarif
9 AABB AABD AQBB AaBd
%\ % % =X
Qozvari Giilvari Qozvari Giilvari
AABB AAbD AaBb Aabb__,
3 % %
F, 7 A = =
L4 Qozvari Qozvari Noxudvari | Noxudvari
AaBB AaBb oa 88 aaBb
P2 Z .
e, b
: Qozvari Gilvari Noxudvari | Yarpaqvari
AaBb Aabd aaBb aa LI

k D IRT. |
pi piyin
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Genl bprin gar kel eqgl e tbosirinirtr
1. Genl bprin komplementar tobsiri
pol i mer tosiri. 4 . Genl brin mo
pl eyotrop tbsiri

Genlbrin komplementar toi

Kompl ementar genl br hool eomiii K &
etdirdiyi hmasl bdyay, Db n b ibrilri kadbgani z mi
heteroziqot halda (A) bir-b i r i n b g agr°ksétlpéergmpék | tbp s
yeni Dl ambpt i meydanma s@bt igroisrt man® U
Dt i r i n o x urda t luast hbyirtuksi sa dha -arpa
(F) aj bii t Xkl ipDr deyi | , pur pur
al eénméxkdeéer . L ak)i nmei ykdi anncai -népxsa nl dpx
purpur, 7 hissbp aj nisbpbtindp al

Dembpl i -ar pazjl akoeglkeil ani + &kl i
me¢xtolif I mi K. Bu baxémdan - ar pée
yazmaq olar:Aabb x aaBB Val i deynl pri n AdBom
garkéleqleé tosirlobori saybsindbp -
nNbosi | AaBH. eénér :

cgor purpur -1 - @k Irii b il oi n-car pra
I ki nci nNosi |l kombi nasiyal aréné P
cbhptdbon analiz etsbk 9:7 nisbbt

AvbBgenl bpri ol an A B (AABBkAaBB, AABH, k
AaBb ybDni onl ar i stbpbr homo, | St
rongin alénmaséné tomin ediA.v i a)
I Kt i rak et mpdi vyl k o adiB-Abba-sii-ybpakl | abrr
ol acaqgdeéer . i,BaBil boramil mx<il wal RgenipAd a
bb kombi nasi yaséndagensp i domra&nte

-1 -bpkl brin robongi a] ol uABpBupar
hi ssb a3Ab+3aB+labbbliit ki | pr bl dbp edi I i

GoPstporibbpmnntazahglbi il zahéné ve
i zahéna ke-npbDk.

Mpbl um ol mukdur ki, -1 -bDkl Dr i
pigmentlborin inkikafé ¢-¢n 0 ki (
vaci bdir. Dembpl i , bu mikni pd ogrmennat nl
gbl mbpbsinp tbobsir g°storp bil mir.

Bel b hadi sbni biz qgarjeéedal & bi

°rbp bilbrik. BDzi aj donl i F.dar
ekal arda dbpnl prF-dpur ppa rb-pael nagndimai
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hi ssbp (MBi)vpdlishi s saaB ab b( v pola.abb

Bu misallarda biz domi nant ge
ol dug. Burada dominant genlbr sb
Lakin dominant komplementar gamah b i r i vD vya hor
DIl ambpt i I nki kaf etdirmbpk Xx¢susiy
mil -bpyindbp g°z¢é¢n ronginin irsild.@
resessivgen scarl et homozi gqot-gepmeEY ¥ D
d gbor resessiv all el gen brown ¢
mi |l -bpkl pri - &xdpa zilggm dnerz & é qgaz | ¢
mi |l -bpkl bor al ener . cgbor hbpr Ik
VDZ|nyt(:habb)a)ﬂ agf%a, mil -pbphkilcor nalsér
gér méezeée g° miI-DFRZ-UDripa{alapamma

fenotipik olaraq 2% chii pd @ mMiCligmie & &

qonurigh? mxmer Magkiesso aj g°zl ¢ ol

G°z¢n rongi nbhamortslipolriiyni ntéde | b

kompl ementar genin sbrbbpbst tosir
Qzhvayi JAciq qurmuzi

G £
L

AuDL

. g_\;l“ und girmizi

Tiind qirmiz: —\uq qQIrmiZl - Qohvayi Ag

A-B- A —bb adbh

@ W

g/16 34 6 3/16

U)

kpk81 D2 ozofildbp g°z¢n rongin

cgnor gonur gzl ¢ mil - DlAGbhrr i an- ¢
gér mézeée igaadBBl ¢d grympe z & AaBBvzol ¢d ¢l ye@yP ¢z
aabbi karoFebsdk,noti pi k radi kaABriar
(*/16), AT bb ¢/1e),aaBi (/) Vvbi @@ ozofildp go°
Dl ampbpt Ki mi gt ¢r ¢F-dnd s iprar - dlaa mn
-arpazl akmada sol apgnont 4 @lr a mmasspér b e

B u par -al anmanén tobibDtini b
mil -bpkl brindbp g°%z¢n nor mal rong
(gér meze, gonuragvwmi s a&iroéo.zi Be $ e sv
pi gmenti nmbposmbonlion ggoalr kK @éséné éalmerz é
al eéneér . Dbgenri rlecsmesiigrot vDzi yynD
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vD saré rbonglpborin omblb gbl mbsi
rongl i gz Fdmbhiuk agfené doir i n bkdiormi mmka
b¢eten pigmentlor obombl b golir . Bu
I nki kKaf ediica] Yghiz!l gl gknph D r e - P
pmbl b gol mbpsinin garkésénén al én
HDm-inin si-andmartpgpengbomldor damp «
I ki kompl ement ar gen ayreéel egda 1
I ki1 si eyni organizmbp d¢kdeigkdbp ye
olur. Si-anlarda ¢- tipdbpn ©bdorun
iboz (aquti), gara VvbD aj . a-d @
aqut i si-anlaer-djﬁh@alqum g, fga], slia-k
meydana @9l ir (kbpkil
Qara AAbb Alhinos aaBB
kDIQ9.$i-aanDanrgdian i ki c¢t  gesniinnd bg abr nkDél

gp |l Mksoimpl|l ement ar |l éq
Aiqgar a;arabmgm;Birpngin aquti ;tipind
biropnginbaderadpayél maseé

AAbb aaBB
Kirogokilli Kiirosokilli

AaBb

o TR
A-B- A-bb vo anl- aabb
Dairovigokilli Kiiragokilli Uzunsov

9/16 6/16 1716

kpokK.I Borané bitkisindbp meyvbnin fo
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¢ar pazl akma ¢ - ¢ n agdddlbiosida@BB aylpbg
ki, resessiva geninin homoziqot(aa) vb t ¢kl bpr db p i
payl anmaséné t pBngemnindamzigot thaddBB th @ 3 it
saybsindb meydana gbpl mikdir. Qa
homoziqot halda AA) vebessiv genin homozigot haldab) t DS
saybsi ndbp AAbmpHho bgo(&aBoh d(bor i Ki d
(AviB)gar kél egqgl & tbsiri | [Fpd & gwieni B (
i Ktira@akBbdbgn( fighidd oo s irangiunt ir,p Aggai r
bbgenoti pi np waaBi @apaablbgoenngo tii pd n b m.
olacagBg e n i gdAgeni pdbmadéegda tobsir
Genl brin Kompl ement ar tosiri
r-al anmanén bal gamamadéené&mndno r
r mak . olGenl prin kompl ementar to
K verir vbD m¢gxtolif kombinasiy

°

P
g
b a

Genl borin epistatik tobs

Qeyria |l | el genl brin garkél eéqlre
i stati k tbosir adladnéerl. dBopmisntaant!
gbr-alglegzlr i domi nant genin fobpaliy
pistaz). sBpregsogenglmygori eiyb il
Adi hal |l ar dan @Dlilreini e Mdli mmd i ¢
yuxarédaké fbosillbrdbon mbpl umdur
olar:

ep
di
(e

A>a; B>b; C>c.

Lakin genlbrin -bBpreshdbnkaséebeéer
biri gen ¢ zbDr iAnBdwoyatBeAsM o ig.° sabpr M
toyuqgl ar da | bl Dkl bprin ronginin
cinsindbn ol an toyugl ar én | Bal yorké
cinslbprdop m¢gxtolif genl brin tobsi
geyriallelgenl pr 1T ktirak edir.

Pi gment (ropRg) pvexkambgenmni bpki,l D
i kKarp et mbpl i yiG&geniak(@mbngge nwe ri )b

geni ol dugda o, fpali yynbt g°stor
y DNi aj] gyirmingri kiDedj | bl okl i to
legqgornCCJJ x ccjjaj Vvi andot ), bdu@clfédp dpng:
ver@gqeni ol d uj -alleld gehidsapresseryimgibator) onun
qgarkéséné aleér vbp ,ab§nd/eaide b hdin
hi ssbpb isbpb rbpngl:i toyugl ar obombpl D
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anal i z etdi kdbpo akagCaldak® aoodlii cobD
kombinasiyal arénén haméeseée aj “gl r
hi ss b t bakirksudresserdyerdkri .kt i rak et mbpybn
toyuqgl arén | ol okl pdiiig ernoontgilpii nodl pa cy
bel o Y.ghr dlsmm i t DK Ki | etmol i dir.
Epi staz vD supressor genl obpr
Xromosoma r € n meé¢xtol i f | okusl ar énda
atl ar én, It 1l Drin rongi ndbp V D b
i rsiliyindbp dbp m¢gpyybn edil mi kdi
cci i1

75/16

koKLl Kki c¢r genin qgarkél éqgl e t

rongin istazsi | i yi (epi
lirpngi iyabagdéywat ért mér ;
Cipigmenticipogmas€ein ol mamaseé
Resessiv tipl i epistazl égda

homozi qgot vDzi yynbpt-aibl eoll ddg@mian an tg
genin meydananvermk maséBavpmka aa>
Buna misal, si-anlarda qgara v
Yuxaréda g°rd¢k ki, gar a FydbbD al ¢t
si-anl ar a gFgd B/ agui (Al ), %/ gara(dibb) V@
aj@B vp adaalbbh ur . 8auB- \n mabhbs esie S s i v
hesab et mbpkl|l b dbp i zaaBv malddbgne ko toil @l
rongl iagoelnmansien homozi got v D Bigeniyp D
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vV D

olur.

qgar

Genl

a

DI |

n

Genl

gar kel eql e
_¢|

DI |

Polimeriya (yunanca polymeria - 0 X

I N

K i

deyirl or

hadi

Kaf éneé

t D Mi

n

° |

n-aleldeln

pol i mer

t DS
¢ K

t DS I

roi f

de mbp

greg, x|t orl il rf

rbgpegniymirmdfamal éryyal e nmas

r

C
K

Bu S D k bmi yviylpey v@alnd rmap tdlap r b
(tempi ), diri -bpki, toyuqgl arda
K1 mi -bpkil bpn, °]l -¢l on Dl ambptl bri
forma vD s. Ki minkeysiVyginobd am
nboticbol bri fenotipik siniflobr ¢
Kkbomi yynbpt DIl aanipltdlprgewn!| bgreyirdar b- e
tipik ¢zp -é&xma dbrpbcbDsSI hpomin- g
dan & €l édeéegqar Mpodsal énén endosper min
°yrpondi kdp mblum ol mukdur k UYU) b
artdégca endospermin vitamin tut
dozasé genotUuypldugvitanmrnnimdédac e (a az

KI'k dbpfpb genlbrin polimeriyaseée
°yronil mi kdir

P a >
Qirmzi A,A,AzA;
Qirmizi AaiAze,
Qametlor v, (=)
< Qirmuz Qirmiz1 Qirmmzi
Qirmuzi Qn‘l!Zl .erzr
Q""Zj‘z >
kDB | Bujda toxgmwmmnuunirsiliyi (1
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O, toxumunun qgqélafée qérméze r
gel afée aj (paméne ntas pabed brwud@ e rld émi

par - al anma m¢ Kahi dbp etmi kdir . B
par-al anmaya bbnzoyir. Lakin back
par -al anma al énméexkder . Bu nisbbt
Lakin 16dan 15 hi ssb robngld. t oxumun
T¢nd gérmézedan tam a-€9g Qqér méz
gel afénda pigmentin -oxluju vbD vy
-0X VD ya az miqdar8a tetreghbkband
AIAIA A X ayaaran

Bu -ar paktpakgda)alomi nant genl br

i Ktirak etdiyindbpn toxumlareén rot

Kkinci nNoDsildbp -ox| thrsindboh|l oonagl

dorpbocbobsinbp g°rpbp fobrqglonir. I mu mi

15 rofmgliisp Aj pngsiz) al éneéer.
gO

(r
Ropngl pri zdbopn ke-irtdikdbpghy¢
hi sEAAD) t én d/ish b 8 g b i gt gerfa And, & tipli),
®l s hi s s D bir Aoana, ,antpl gén dakeéedeéeq
rongl bordp t¢gnd ramgh) amasoOmgasi ki
pmbpl b gotirir]l
|

r, hor iki Ygd aiso
(alalazaz) t DKK [
|

D
I edir ki, bu t oxuml a

GPstori DN 5 f or mada genotip
1+4+6+4+1=16.

Pol i mer domi nant genl br geno
gée¢vvbotl onir, ybni onl arrkombly at
t Dsi ri Kumul yativ polimeriya ad|I

cgoshi bridloprindp bel bA/gg&adApas i |

araqgq artacaqdér. YD nia lpalramb-tol XD
pol iFRe pP=gebmt, d°rd *po256nevpge:!

i yal ar adl aneér .

Kbmi yynbt plamptlorinin irsili:?

bit ki seleksiyasé vbpD heyvanl ar

b°y¢hmigpghyomdti vardeéer.

D -0X oOlFegdlm@nobnpiak kombinasiy:
I
|

Genlbrin pleyotrop tDSI

Genl bprin gar kel eqgl e tDsiri f
(yunanca pl eystos daha arteéeq C
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o

yronildi kdop belb m¢gpopyybpn edi | mi
-ox biamonkikaféné idarpb edir.
tosir) deyi I ir. KI' k dbofpb Mendel
olan noxud bitkisindbp bu halé g
goltujunda gérmézé | BkbpkbDr robmgtoo
g°stormi kail akb, phampbbo |l pr pur pur
eyni faktorun tobosir.i saybsindbp b»
I ran buj daséna gar a rong ver bpn
donl oriqldor ®ulaclumaséna tbosir go°st

Pl eyotrop gerleoargién étrd sairr.i nbii rii k
I ki nci dorbocol i t osir. MDIl um dl n
fermentl borin biosinteée2bpr ®akdsai ylazs
orqgani zmin bakga bDpDlambtlbrinbp tbpD
pl eyotrop tobsiri bi oki mypbvi reak

Knsanlarda da mutasiya yolu |
peyd rop tosimi k@@gygirmdMamdimda bir d
ayaql ar en, X¢sSusbpbn, bar maqgl ar én
gestorir., Bu c¢r barmagl ara hoor ¢

gen h°r¢m-bk barmaql él eégdan bl dx
deffektivlik verir.
Genlbpbrin pleyotropiyasénda bl a

ol unur . Bir gen eyni Zzamanda hbp
yaranmaseéna sbbbob ola bDbilobr. Bu
Seleksiyaamptmydal e k of or dl pri S
korelyativ olan zbprorli DI ambpt i

Drozof il mil -opyiwWeynnanj] zgMmahdh
rongi no, daxi | i orqganl arén bbpzil
gestorir.

Bir e€e¥Yymipbpgenin -oxlu tbosirinbo

Genl orin modifikasiyal axkd

Bu vbp ya bakga genlbrin tobosiri

modi fi kator genlbor deyilir. Bi z
di gprinitmsriggeddipv tanék ol duq. C
noxudu -ar pé&azapakgercmegéea -1 -pokl i
Buynuzsuz gar amall i | D b uy n Fgzd bu
buynuzsuz nbsi l al eneéer . Q adréagFgship -
gara si-an omblb gbolir.
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Lakin - o0X hall arda heyvanl ard

formal ar da mbDs. , bozumtul , boz,
Modi fi kat or genl br ©z¢ tbDzahgegr e
doyi kKdiKomi yynbpt Dl ambptl orinin i
genlbrinin °yrbponilmbpsinin b°yg¢k
arzu olunan bl amytai nzpodg ddIpompmeD NiDTY

Hbptta dominantl éq dbr D caplsabbkobzi nh b &

bakénda, bopdbopninin megxtol i f sahpbo
I ki c¢t modi fi kator genin tbpsiri
heyvanl arén belindb, bozilbrinin
Kk opmbpr K1 mi Bgp®zri ¢ mogrri nd b b¢é¢t én b D
allell bprdbon biri domi nant geni
azal déer , o biri c ¢t all elin res:
arteéereéer.

Kbmi yynbt Dl ambptl bpri ni n amaagabily,
yDtl VD Ss.) irsbpn ke-mbsindbp xar
V D ) m¢ebyybn rolu varsa da, I
paylanelmaséndan da xeyl i aseéel ed
i | b organifzindatradm gmordliorin topl é
-al éxérl ar . Bu qganyidgadaargtZzé o vdDVyisie

effekt verir.
Gen bal anse

Genl borin qgarkeéel éqgleé tosiri bbh
ya digbpr DIl ambt yybokbhsesblbrinniomnm,
I nki kaf ée Dbilr¢ t-¢orxk gemdtpirginn ahbngc
Bu baxémdan genl brin hamésé Mo C
Organi zmin tam nor mallpriinnk i kaalfan s¢
ol mdazem @Eoligenimgboyybn nisbet dber
organi zmlbrin I nki kaf éneéeé proqr a
keyfiyybptcp bir dboyi ki kl ik bak v
Xromosomlarén sayé dbpyi kahglli&dbbp
do pozul muk ol ur.

MDDl um &imidruwl prarasé hibridl bk
sbpbob dbp onl arda gen bal ansénén
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IV.CKNSKYYcTKN GENETKKASI

Knsanlaré -ox gbdim zamanl ard
necbp kol wj |l an vb ya q& Bustaaltadb®dyu,d
pvvoblglloir m¢ haki mgoe dypo Imy xitlpd ,i fg éti o
I | D cavab ver mpyDahpdbékm@extl mlri. f
yéexd ¢ | me Kk, me¢ Xt ol i f forzgyybmpkd
bunl arén ¢zbprindbp dayanmadan qge)
probl e mi geneti ka el minin ilmmikk dii
Yuxar édakeée sual a da ancagq genet
me mke¢en ol mukdur .

' mumi yyptllap, ac¢@amli @i n tokamg¢gl ¢
X mas é probl eminin dp hpol |l i ndbp
mukdur .

Cinsiyypbtli -oxalan eyni nNo v ¢t
birindon bir séra morfilojtcinms

-erkbpk vb dikilbrp rast gbplir
ol ar ki, boprabbpr nisbbtdbp d¢gny
di ki |l br 100: 100 ni sbbotindbpb do
-arpazl aAakead mmdgdéana gbpl bn 1

- é
o |

1
bel b bir mbpnti qi nboticbyb (¢
cinsiyybptlobordbpn Dbiri Ci nAay yodti ga
homoziqot &a) ol mal édeéer . Sitol opni
etmi kdir . Organizmlborin di I
cinsiyybpt formal akmasénda ¢
edi | mi kdir. MbD s . , drozof il mi | - C
erkbpkl prdbpo V D | Wrtboprs mbpD dmx ida ke d .
Xromosomlara autosom xr omos Arlpa rf
il b i karpbp edirlobpr. Lakin edkbpkni
forgl onir. Bel b xromosoml arX@Yicli m
| Kerdo | 1 r . Di Ki mi |l -bpkl borin hy¢ce
b a Kk g&xrdmhsomuXX)o | ur . Lakin er kbpk mi
I SD autosom xr omoXwvml arivaimmddamm olora K
cgpbr autosom xromosomlare®&hemagbar
alsaq, dKXkiedfbovidIXygfR dtborpb bsbbDr i

Di KI fordl bpr ovogenez prosesi.:
Xromosomlarda bak verobn reduXXsi
Xromosomundan ancaq gBirmi ndip dda kkéi
adl andéra bil pXY) &p erEmdktokg efnoerzd | ri
spermotozoi X vuoYaz &8rulnaay €g%r b do f |
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adl a&nkhéelror . Di ki fordlorin bir t
erkopk imprhdalzEkd hmelgdg®@ sper mot ozoi
XtX=XX genoti pindbD di XWiaké@yamd| smp.er
mayal aX«fexydapl i erkbopk fordloor me
ol ur Ki , sayca di Ki V D er koyi f
nNi sbotdodir: 1: 1.

Cinsiyybptin biologiyas

NbDslin t°rpopmbDsi ni tomin edbn \
pbmbpl b gbol mbsi Dsasénda 1irsi I nf o
grup Dl ambt vbD gissgeyily.pbtl|l pr cbm

Ci nsi yymteitn k Dsasl aréene t Dyi n
bi ol ogi yasé@ i | D t anécxk ol algi.r i A
forgl ondi rbomr ionlca movtpol o rkai nmpcti| pdroor pbc

Birinci dborpbocol i DI ammbl pr g o tvin
onl arén mayal anma prosesindbp bir
fiziol oj i DIl ampbpt V D X¢SUSsSi yybpt
gonadah r & , cinsiyynbt gyeonliltaarlé@nép,ri x.
androsey vD geniseyi g°stbormbk o

Kkic i dborobocoDl i Dl ambptl pr bil av
h¢e¢ceyrpbpl bprion birl pkmbsi ni VD ma
-oxal mada k°mbk- i r ol ynayeéerl ar
gurul uku, gukl ar da er kbkf oglbbp nan
mombpl il bprdop s¢d vbzilob nin ol ma
-1 -bkl pnmp vaxté vD s.

Kki nci dorocpol i coplnsmytylopdod @b nnm
mtdipp rgi® st or mpk ol ar . Bel o bl a
¢eh feydrprl dRkn onl arnadbpt bzal
r. MDsDI Dn, Ioroi buynuzl u hey
genl bpr i hom di Ki , hom dbp er
| obrdpo °z¢n¢g biruzbopkveenkbwibn
dakéeyér, |l akin bu x¢susiyynpt
BDzi hal |l ar d¢da nsolyaymo tdiloonr Mpa D4 IC
buynuzl ul uqg DIl ambDt i domi nant h G
esessiv homozigotzsuzbldrlar. f or dl b

Lakin heterozigot go-1 ar (
i sb (Hh) buynuzsuz o

ganunauyjunl ujunu
aha da ndapnrtilnéedjpen pbrial
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nbozbprdbon i darbp etmbyb i mkan ver.
Erkpk vb di«ki f pcmngs Himarfizrm deyilin Bug |

ucdi nis 0 adl andér érl ar .
mumi yyotl p dembpk ol ar ki, cCi
vD tbokamgpldimnpobptrimdp rast gbplini

hadi sb bbDzi I bti dai vD bir -o0ox a
bitkiloborin 5 minb vy ax+nlardalfermoéfrodit |
fordl orpo nor mal hal da rast gbpl4dn
birindbpn morfoloji, fizioloji, b
g°ro forglonirloor. Lakin t bkam
or ganibnz neli bnrsd Dl agpdbp ol an fordlr
X¢susiyyptlorinbp g°rpbp fbobrqglonirl
y ax

I

I

Sual ol unur ki, cinsi di mor f i :z
ver mbk (- ¢ n yada sal magq | azémd
mahiyyobpt. | r s I nf ormasi yaneén r
torpfindbon gesetidloyfe@ekdohiyini y
hadi sbpybp ¢. Darvin nbzbr yetirm
gestormik vb me¢egxtolif cinsliliyi

Qeyd etdiyimiz ki mi cinsiyynbt
mbébonin hpollindbp il k addéemlar e
tezl or I r ol i S¢r el me Kk, | akin onl
daha da -ptinlokdirmikdir. MD S D

el mlbprinin meydanaagmlimbk ¢, nnbkli mak

Cinsiyybtin toyininda Xr omc

Cinsiyybptin tboyini -oxal ma ts
bil bor . Cinsiyynpbpti yumurta hg¢gceyl
ol ar Bel o hal Tmonomibhpohl d«xliinbpt &
ol unur . Bu orgqani zml bor dbpo olmmre an ke
Kbpkil db yumurt a h¢ceyrpbpl bprion
yumurtahg¢gceyrpoloborin bbzilobri Iori
sonra iri y umuritkai xhércdeay ryd muri tnalp
erkbopk fpordlbor ombl b golir . i pBgams i
adl aneéer .

Bir -ox pordpagnjnmombobmomlni | pr dbp . QL
i ki ganadl e hopkarat!l ar da, Ik laemal i
zamané m¢gbyybn ol unurisingambdl aner
hal |l ar da cinsiyynbpti mayal anmeéck
tbpbsirindbpn sonra tbpbyin et mbk me,
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adl anan doni z gur dumdayg ¢ Kl Ky ¢ Nfdo
bodbpnindbpn XxXromosoma bbnzor uzu
reduksiyaya ujrayeéeb bir ne-b mm

Er kbpkl br di Ki fordin ukaql éj &
mayal anmané yerinbp yeltarrdan sMadya
s¢rfolor pmpol o gbolir. Bir me¢ ddpt
di binp vb yaxud <cinsi yeti kKkbpnl i
gal ér . Dobnizin dibino il 1 kKmik s¢
galan ar il sb erkbopk fbobrdlorpop -evril

ke-bDr ok or ada par az

organl ar én
rol

a
mayal ay é ar . Cinsi yybDtepigam d dlya m
i

MDI umdur K i, heyvanl ar dyd acnian sg o/ly
erkbpk vbD di Ki fordlorin tezliyl
-arpazlakmada (Aaxaa) meydana gbp

Bur adan bel b bir monti qi nNot
-oxal an canl el ar da razigoh A8)y,y bt |l go
homozigotéa) ol mal édér . Bel b bir foborz
S¢er el megkder . Sonral ar sitol oj i
edi | mi kdir. Orqganizmlorin dipl oi
cinsiyyatl iammdowé&nda m¢ghegm r ol oy
akkar edil mikdir.

MbDsDI bpn. Drozof il mi |l -Dyinin
erkpkl prdbpo V D | stbomrs mbp dmxda ke d .
Xromosomlar autosom Xr omosadd abui
(A i karbalkdnrbbor.c¢t xXromosomlar
bi rindbn forglonirlor. Bel b X T
adlandeélrélaraq X vb Y il b i1 kKarpop
autosom xromos okl ardgamwnsbmuqg ( XX) ,
h¢ceyrbplbrindbp i sbD autosom Xr 0omgc
Xromosomu ol ur cgbpr autosom XxXr
oldugl aréné nbzbprpbp alsaqg, 4HbkKkig°®t
bil.orik

Di K fordl or oogenez prosesin
Xromosomlarda bak verbpbn reduksi
Xromosomundan ancagq bi r i nhomodameteé )
adl andéer méxl ar . Er kpk foddl Xr vibs
cinsiyynbt h¢ceyrpbpl pri hhatereagamda d
adl andéer mekl ar ( XY) .

Di Ki fordlorin eyni ti pdbp h a .
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fordlborin hazérl|l adéj e X dakéya
X+ X=XX ti

pl iakdinkiyY fdparkdélyparn, slper m
X+Y=XY tipli erkbopk fpordloor me y d
sayca di ki vDbD erkbopk fordloborin mi
1: 1. Knsanlarda vbD b¢teéen mbobmbpl i
DmMbbp gDl mbpsi mexanizmi VvD nisbbDt.]

EIl D canl el ar da var deéer ki, 0
Xromosomlareée drozofilin cinsiyybD
gukl ar da, amfibilpbrdpo, k Dheywamlardal
di Ki |l br het er ogamet ( XY) , er ko Kkl
cinsiyynbpt.i bu tipdbp olan orqgani
horflborl b dbp i karp edirlopr., MD s D
pvbzinbo ZW kimi yazéerl ar.

Bbpzom e@rqganizmlborbp db rast gbpo
XTr omosomuna ( XX) mal i k ol duqgl al
Xromosomu dakeéyer ( XO) . Bakga s
olmur.

Belobolil b, cCinsiyybt xr omos onnlna
d°erd bsas tipi m° vcuddur :

XY tipli. Bu halda di-i fobordl
y DNi homogametdirl or vb TXynil atkii p
fordl bpr 1 sbpb heterogamet diiXr Ivibr Yu D

2XO T tiph 1 di ki fordl or I ki XX Xro

y al n é g xrdmbsomuKa malik olurlar.
)ZW T tipli T di Ki f or dl b bir cm® xremosomaa\kh e

mal i k ol ur, | akin erkbpk fbrd I st
olur.
NZOT t i pli di Ret d mo gd ma-txronvosomuna r
mal i k, er kbpk f bpr dl bimxromosomunha matloofya m
Birinci tip - XY bir - 0 X hpbpkaratl ar d:

°rte¢l ¢toxumlu bitkilborin bpksbriy
Kki neXOibbpi hraik aarxa talbi t i ypo ( Pr «
| sDmscoreasinnuata ®° v¢enbp xasder .
- encikZWilpp zi bal éql ar da, mbp | u
bit kil pr divagaria edabor-yiaylonlébzk n° v ¢nb xa
D°rd¢nicgO tiipp Saxal i n dadal abraéln
Lacetra virpara kbrtonkbpl bsindb
XY vb XO tiplbor singam tipl:| C
genotipindbn aséeleder , | akin ZW
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program tipinbp aid olurngbpnyammalt

Cpd®oopol
Cinsiyybptin tobyin ol unm:
.| Heterogame Qamet | @ Ziqot :
M| cinsi|ErkofDi Ki|ErKpHDi Ki Organizml
Y Er kbpk X VvbD X XY XX |l nsan, mbD mDp |
mel andr i um,
bakq.
O |Er kpk X VvbD X XO XX Taxtabiti (Protenor),
-pDyirtkol o pr
b.
W |Di Ki c Z Z VD ZZ ZW |Quxkl ar, amf i
repti |l i Horr,,|
-iypl bk vb |
O |Di ki clZ Z vbD|ZZ Z0 G¢vD VD backi
Cinsiyybt xr omosomlirgiliyieé 1 | D
Mendelin ganunl aré b¢tegn canl é
bir Sér a Dl ambptl bprin nosl| D k e -
cinsiyybtcbo forgl or ol madéj éné,
Dl ambptl bpr hom er kbpk, thoond bd pp ady il
g°r m¢gkdy¢ k. ¢enki °yrpbondiyimiz bl
Xromosoml ar |l a T I T O I O B I di . Bu
torkibloborinbp g°rp foborqglonmir.
KI k dof b Mor gan drozof il mi | -
DIl ampbishibn ke - mbsi niXx°ryornoonsdoinkl dap i@
ke- mbsi ni gestormi K Xvyvmmbeomnina z

Dsasl andér méxkder .

T. Q. Morgqan VvD onun XxXlonmas@esntdMorgan b
1866¢C & I | db Kent ukki ( ABk P20ckit at ¢
universiteti bitirib, 1924c ¢ 1 | db el ml pr dokt o-r u
c i i |l db professor ol ub.

1896c & il dbpn Morgan eksperi ment
1910c u i | dbn I rsiyynbpt MmDSDI| DS i
apartdoéedgrégbol prindop i rsiyybptin Xr
NDzZDriyypo el mdbpo - 0X boyg¢k k DKf
Dhomi yypbtini bel o ifadbp et mikdi:
NDZDri yynbpsi fizi kada hanseébDsyier |
bi ol ogiyada hbomin yeri tutur.

1909190%c i i Il prdpo Mor gan V D on
Q. Mgl | er K. Bridcesng?shog mgrdur
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ol unmal édeéer : I r S i Dl ambptl|l omér hbpm

grupla birbiri il o 1 I i ki kI i surpotdp nbsl
Xromosom nbpzMWeeiceyondil pt9DbY zi ndp
nozbriyybpnin sonrakeé inkikaf énda

hom-inin bir séra digbr &i buniardanr i
i 1l Kk n°vbbdbp H. K. Kol-ov vb A.S. Se

Xromosom nbzbriyybpsinb g°ropb i
czZbrindob xbptti ol ar ag meéeyeryobny
genl brl b nNbosl D verilir. ¢nXr omms
Xromosomun bir tayénda m¢gbpyybn oD
di gbpr gen ona uyjun | okusda vyerl
eyni, heterozigotlarda i sD m¢gxtop
gen vbD ya achdlloirmgmxft o( yidinoarnmar) f aad | a

T. Q. Morgan ©°z tocr¢gbol brioni D
apar mékdeéer . Cinsiyybpt xromosoml a
¢-¢nh drozofildbop g°zloborini rongi
Drozofildbp g°zlpbrin nor mal rongi
mil -pkl br dbp meydana gbl mi kdi r .
domi nant ol acaqgder . Morgan g°rm
erkopkl ori -arpazl aksdleirdélggtae ml B
gzl ¢ ol mur, bu DDl ampbt ancagq di
gérmézeéeg®°zl ¢l ¢V, pFramepssnvnwaljmmfzin
i Karpbp edbpkXxrGemaed o rklaarad ),dyxmomogomiarl ¢
-ilyinl ) xoat o édilir. Aj g%z di
-arpazl akdéragq.

KkDKB I Qér mézeéeg?®
-arpazl akdaé
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VD (gér mé&mnég°®z er
-arpazl akdér él masé.
Soldaidi Ki ,ies &jpdka

Vali deynl brdbpn er kok aj g°
mil -oklbori -Bdpazmi dk d&d o& q dh
do al énan nboslin 25% er kbpkl

Erkpk nvixtombpgomunda hbmin

Qametogenez prosesindbp di
reduksiya yolu I | b ancagq b i |
ajgzl ¢l ¢k geni yerl pkmi kdir. E
meyozda iki tip spermatokod haz ér | ayacaqgdeéer . E
geér mézeéeg® Mde¢lkebkc ke nio b ri ti prion
Xromosomu d¢gkKkmgk ol acaqdeéer . Di K
gamet | mayal andégda bbrabbr ni s
gpdmkdi r . Kb kil doi-dg?®° rag nedngayng,  dki i km
gzl bori gér mé z éd &nxromogomun dkur: birthiiaradan,n
o birisini i sb aXadamosbmundanafp
ol maséna baxmayaraq iblumiod ,a mb¢ n kne
XXromosomunda hbomi nWyemil m kdao min a

in dikilbprfvhegérmezggP zIl cderX
xromosom4g) al dijindan ajg°z olurl ar
P | qgQqérmézé g%z x ajg°z
FI50% | gérméezé g°zl ¢, 50% qgérn
F, 50% | gér mézeée gzl ¢, 25% |
ajg°zl ¢.
Resi prok -arpazlakmada daha da
al eéneér . cgbr ajg®z dikilpborl b qg.ér
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noisi bg¢gteée¢n fordl ori gér mezeée g°zI
meydana gbplir, ybniFnmarl-i anldeon a kd
ajg°Z|¢$Ddd]@li2l|h®_,160i|2g]°DBhi‘ndE I sD |
do di ki fbordl%@dign yarese @¢mghaei g

P | ajg®z x qQqérmézeée g°z

FI50% | gérmézé g%zl ¢, 50% ajg?©

F:25 % | gérmezé g%zl ¢, 25% | aj
ajg°ezl ¢ |1,

Drozof il mil -bpyinin gqQér mézeée v
k e- mbsi o mandnurmdgmk ¢ aj g° anlresesgvk
W geni vD zIlg&lrgne z® | ggmpt i ni 7 Kaik
Xromosomunda yerlbpkir, Y XTI omos

g®z¢é¢n ronginp tobsir et mir .,
Aj gzl ¢l ¢k i1 ngi-dji)s &tz gbmuynban ¢ g
Dl ambpt s°%°z¢gn bak h28)r f i i | b i KaroD
Sitogeneti kada X x o), dmxemoosoimiarr

-1yinla Xxpoitk 2rak midiil dovn g°r¢ndey.
& - én glete¢er el Dni xdiokniosiomu | Rmm Xéri |
aj gzl ¢ilWKky egrelnDik mi kdi r . E t Yeomksonmi |
olur vb ondgediomyeahbpkivi kdir. Qa
mil -bpk cinsiyybDt Xromosoml ar éna
yumurta hazér l|ladaacamc aduaijygunmalr gl
Erkbpk mil-bk heteroqgamet ol duj u
hazérl ayacaqdeéer. Bunl ardan yares
d¢KDCDK, di gprmimi sgeomsiimbp alilselii m
X T o0mos 0 muo |ldasckangedké r . Di Kinin bir
gamet i mayal andéqgda bbrabbor ni s
gDl pc DKk @9den. gkPork¢inld ¢-¢ g &l enmnark di Ki
gzl bori gér méz édeé ri.xronogomik olurpdun kirini n
anadan, di gorini | S D a i aahwsomural
ajgzl ¢l ¢k geni ol maséna baxmay:
-¢nki atadanogosomuiXda hpmin gen
yer |l pkmi Kdi-irn Diemnip Il DtrWWFheé em® z é g
Erkpkl br anadan reseas«xgiowmow ogien ia l
aj g° z olurl ar. Drozofil mi |l - Dy
DIl ambptl pri dD eyni KDkKki,led ik Dk r €
heterogamet gahaambbr dpoxipor
cinsiyynbtlobo i1 1ikikl:@ genl bprin

Knsanl arda da ©bir séra bel b ¢

~114~



(gér meze V D yak el r D n gii Xxronsosomumdam [
yerl pkopwv menddssr pdbar § Kk gk ubhkuok5 | d
genin irsiliyl gestorillir, bu ¢
hor fi Il I b i karbp olunmukdur .
X X A ¥
il Rilly
Heteroziqot Kisi, gé’)rrné
Qadn, gérmoa qabiliyysti normal
qabiliyysti normal £
\Y nq olor Dﬁ di
Sp(:rmh\
- D DE ﬁ,{) di ﬂD
Qad.nor.gér.qab Qad.nor.gdor.qab
[)ULF di[’F
[]b Kis.nor.gdr.qab ]);111()r;ik
kpok5 | DAl tonizmin irsbpn ke-
koki-da 3Bir dal toni kdbn DmMDI D
gestorilmdabon Bayds®xe ol ur Ki n D
dal toni k qgqadeénl atreaz ntimdad pfn adihl
gadén, yalnéz daltoni k ki ki )
homozi qgot gadéndan obpmbpl| D gauil a@ur. b
Qeyd et mbpk | azémdeéer ki, dal toni k
I ki vali deynin daltonizm genini:
& - ¢én t DKk gadéneén heteroziqgot h
ki faybotdir. Bern pojglaadrelnalraénn dy g rud s
cgnor ana dal toni zmb g°rop homoz
dal toni k ol acaqdeér.
Di ki |l or i het erogamet ol an
cinsiyypt | o il i1 ki kI i genl br i
MDI um ol duj u ki mi qguklavdal akd
cinsiyybpt |l oXY) hetr&krmdkd aoma t(XK)lor. Buram
g°rpbp dbop bel b orqgqanizmlbrdbp <cins
i rsil iyl er kbopkl bpri heterogamet o
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Pl i mutr ok cinsindbn wal Avstralomp o |
cinsindbn ol an gar al ol okl i XO0r
plamptlorin i1rsi28.yi °yroponil mikd

il Db gar
kok7.1l Qara toyuq il b zol agl ol bkl
Qeyd et mpliyik kK i, | Dl Dkl Drir

| bl bpkdp arabir yayél masé nbpticbDSs
(B)domi nant deéer

kbopki8da =zol aql ol okl i Xoruz,
-arpazl akkdenpo &l me k dagadan domindnBagerdi bir X
Xromosomu VvD bgeaiKxm omesesmsii al ér

zoIanDIEDkﬂ'byod}Iuar da ona g°rp z

ancagXx r omosomunda ol ur vbDBgpeammui dal e
F-db al énan xoruz vD toyuBWVaoreé
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genl i I ki C¢r S peB mat olanoiki dp gameb y
hazeérl ayeéer . Bu 4 <cg¢r gametl bpr a
zol aglée vb bir p agyd lgarr:a xfoorrudzll parr
toyugl arén isbp bir payé zol aql bl
torofindbki -arpazl akdér madaF-dmr
ayérmaq ol ar .

Qara xoruzla zol agl éd éd& b ipd hwo ygut
nNboslin Xoruzl ar é zol agl ol okl i %
-arpazlakdérmada birinci nNbosil drc
olurrFdb i sbpb nbslin yaréséndan zol

Xoruz vbpD toyuq ombl b gbolbcpokdir
Frdb aydéen ol urbkli ampotesizaywudagadan
(xoruz v asi tousq |Inob vgpészi ntboykkel- b ri. IDetr
ol an organi zmlbordbpo Dl ambptin dack
heterogamet ol an dagaynwéeceamseérdpl a
Ev heyvanlarénda da mbpbs. , pi Ki
surpoptdpop irsbpn ke-bn bDlambtlbpr ©°y
Cinsiyyptlo i1 l1ixki kIl Dl ambptl bpr
nNosill bordbp er kbpkogwmey i @i kdomr ia
m¢DYyDDN hi ssbDsi tol of ol ur . Er k
anali zedi ci Fy-paarrpaazlaasnkmaa dmabt i cDS i
di k21l bbbl sbpoti ndbp oXlxaomesgnleda resessiy, lat
gen( )Jdthk eyan erkbopklbor mbphv ol acagqd
dl arénda vbD Kkbpbonbkl b
dpo cinsiyybtin n2ilsbbi
ol acaqgdeéer .
da da <cinsiyybDt xnr letain o
deéer . Bunl ara misal ol a
da insanén geneti kaseé
Xromosomlar én ar al anmamasé
genhbcinsiyyptlo il 1i«kikl
Morganén bpdom&«kdaajgg®Bzaz idrozofil
resi prok -arpazl akdér maneén biri
°yrondiyimiz ki mi yal néz er kpKkil b
0, 001%) dikilbrdbp dbpo g°°r¢ndeyeény
bx ékda °yrobonil bn genl brin <cins
NDzZDriyybpsini i nkar edir . Lakin
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nNozbDriyynbpni I nkar deyi |, Dbksinb,

necb ola bilbr? BpXKITome&pomupePra
birl pkprpok X kebilporpop Nbtrgbpdx¥pvwozic
X X dakémal € ol ur . Hadi sbpni DY a
akajedakeée «kpkillbor diggdptlbo g°zd

koK1 Qérmé&p&gtzoenfil mi - by i I b
geninb g°rpb homozi qo txrordosokmunud r o0z o f
i Il kin ayr el mamaseée

Tbpcr¢bo ¢-¢n di Ki aj g° z mi | - D
rpazl akdéer mékl ar . Aj g° z di «ip
gzl ¢l ¢k geni dakéyan W Dbir t
yoz prosesindbp X Xromosomlar én
diyimiz diki eyni z a ma nidnarmal x- t
Xr omosomu Iidiakié y Kirmpmogink (XX) dakégyan
Xromosomu ol mayan qgametl br. Bu
erkbpk mil-pklbrin bomblb gbptirXdiy
xromosomunda normal allel W di gbpri ndbp | S Y%
Xromosom) may alaasnidyéag doamp6l bk ognobliinr .
kopkildbp hbomin kombinasiyalar é
al l el | dakéyan yumurt a h¢ceyr b
spermatozoidl b mayal anmaseéndani a
Ww di Ki : I ki ncidaxawania tyav k¢ ey
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Xr omos omu ol an spermatozoidin r
nor mal alil&X¥z er knk ¢ x aX-ardnaosomu adah |
yumurt a h¢ceyr ps iX xiomasomlyW sperrhatozoidin
may al anmas é nXd axnomosghuaannaalik ziGoti XXX b mp | |
gpol ir. D° r d-alkelt glan K a mxrdosomav malik yumurta
h¢ceyxp®imosomu dakéyan sper mat oz
aj g°zi XXYkhdeki nci X-xxraonnaodsao mu d¢ KmbD
h¢ceyr psi I 1 X0 xroMb® na | Idealkié y an sp
mayal anmaséndan al &@;ann pghéarynoétz éal°
homK-xr omosomundan mbhr um Yxromosomu a
ol an spermatozoidin mayal anmasén
Yumurta h¢gceyppbhbpXxmdatmoms ddmr s aaxdl a
Xromosom yéjéemé w+w ol duju hal de

Xromosomundan mbhrum ol ur . Cinsi
h¢ceyrbpsi I | DX vsDp &mamatmo sz @ imdii) N m@ y
ver di kdoi laprg®°vzD dgér mézeg®°®z er kbpkl

Bu kombi nasi y aX-xaomosomu EXX) da mna@ypa n

f ordl pY-x mo mobsi ormu dakéyan fordl bor
enir, mbD h v ol uX .xr oYnaol snoénzu bdi &'k €
Xr omos omund éan rombhimasiya(XOper Kk bk or gar
formal akérsa da, | akin d°l s¢z ol
Xromosomlar én aral anmamaseé KDr ai
all el l opriniXxrhompispontuon | db i | i Kig k|
ol unur . Xromosomlarén ar al anmama
deyil, hpbpm dbp spermatogenez db b

Cinsiyybptin formal akmaseéndaBuX
m°vzuda indiybpb qgbdbr K>0 xrdmose@nturlin y
cinsmyybopyinindbp m¢gpbyybn r ol oyna
di Ki ci(nlsi A yt8KK bnk k ¢ I Xgxmddomos bimu n un
ol masé kbprtidi(l A+ddKk yedimsnzosomo tr
I kKtirak edir. Hptta Xrommsoomitarc®
Y-X T 0 moO S 0 mu I Kt i rak eXixnormogoima , maliky &
kombinasiyalalXO)er k bk f bor d ki mi t DK D KKK ¢
Xromosomuna mali k zi qot a Y@rbnaosomu o

d¢ksD bel b yenbpkdmi of odmal akmeks
formal akmaséna ¢9r DA+&XrXg z oifpi il s Xtlxi) |
i nsanl ar da Xromosoml ar én ar al e
Xromosoml ar éna g°ro me¢xtol if t C
gametl bprin ma ydad XxX,n KXsleombaynmsi 1y a
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cinsiyynbpti t X-xromosomu norenadarXik) hakignbpd
ol sa da, zi got aryxa obmors ovmm XX¥, KKNMY jk d
XXXXYo ki Ki for di Ki mi formal akeéer .

Buradan belbpb anl akgleti ki t oYk D]

Xromosomu da m¢gpbyybn r ol oynayer
Bitkilpbor alobomindbp dbp Yeiomosamynym t
Dhomi yypti ni g°stpboron misallar |

album bitk si ndpo di pl oi d=24dr¢;a mo sBoum | 3&a yd
cinsiyynbt Xr omosoml ar é d¥xromososaX- a ¢
xromosomundan iridir.

Cinsiyybtin DmbDI| D gDl mMDSi nc
ki nandromorfizm bir daha s¢gbut e

Kinandromorfizm

Drozof il mil -bopyindbp vb bakgail
di gbpr t or pf i erkbpkli k bl ambti 0
mozaikliyint ki nandr omor fi zmin meydana
et mbpKk - Dt iXxr dmgs brohundan birinfddbo
aj g° z lwypM pudlimelgtganadé | ey, (o birindbo b
allel I pr i yerIDwvmmlldlblolgn[qroul«amnkl
thirdikmajlardalcngmradmosomlar °zIl bri
Xromosom meydana gbpl ir. Buwdibaimd a
bl astomerp lo&a-ipmbpl balgipn pmbpZ xr on
genl br dakéyan) itiXxvombs$ ami 0 me
br XxromosomuXkeemosoklki ol an bl ast
yolu il b i1 nki kaifkiedhh ibsXsgorsqi amois,p mib |
bl astomerdbpn iIisb erkbpk XXmsemms om
hor 1 ki resessiv gen ke-mi K bbdrc
cinsiyynbt DIl ambptl pri meydana X- é
Xromos mu ke- mi K hi ssbpdb | S D gqér mé
DIl ambptl pri I nki kaf edir.

Bir Xromosomda yerl bpkmiK rese:c

garkéséndaké gen dominant ol dugqd
bunun DvDzinb + Ditkdamnpsi goymagq Kk

Ki nandromorfizmin bpmbl b gDl mbDS
dpo 1 zah edirl oor. Bel b m¢l ahi zbo
negvoli ol ur . BMromeosdbmuouddakéyan
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biriYxiromosomu dakeéeyamérng¢vNobti lcmd
yumurtadan ombpbl b gbpl mi kK zigota i
XXX romosoml ar &Y-x roo niboi sroi nml DaXrx s @dn® ks O It
d¢KDN bl ast omer dbpn XY g & 10 imD $i0 mu ¢

bl astomerdbpn ii sbnkdarkkadk etdorrof Be
orqgani zm meydana gpl ir. Kstobr
ki nandromorfl aréen ©°yrobni MmDSI nin

I
meDyybn bDhomiyybpti varder.
Nbti cbpdbp bel b deybpD bil borik

formal akmasénda <cinsiyybptX wo olnp:
hal |l a¥Yxlmrome®oml ar énén b°y¢k rolu
bel D bir sual meydana -éxeéer : C

éxmasénda autosom xr oxdtuonai®» ml ar én
Cinsiyynpbpti i zah edbpn bal al

Yuxarédaké bbobhslbrdbon bizbp mbpl
bakqga DI ambpt vD Xxassbplipgreinl loir mip |

gpol ir. Dembpl i , genl br orqani z mi
inki kaf é@énda Db°y¢k rol oynayer. Gel
Ki, di ki cinsiyXeromosamoncaca.pYhETr

Xromosomunda yer |l pkmi kdir.
Lakin bununla bel b autosom Xrc

m¢eDyybDn etmpkotig-gnomosnseml ar é i1l D
araseéndakeéeé ni sbotl br °yr oni2l Xai K
Xr omosomuhA( aguatr Ks€o m) Xromosoml ar
f or mal aRK2AsEmiduar . Dembpl i, bu ni s
cinsiyymtk éfror makliXxanrembsbmor ob duj
X-inAya nisbbot.i 1: 2 ni XDAsOD| 5k bmhan
cinsiyybt formal akeéer . Lakin Brid
Xromosomlareén d¢gzgeén ar alxammeomBaog
i | D aut osom Xr omosoml akXA pauluas ¢
Xromosomlaréen aral anmamasé hall a
Xromosomlarénda bak veropop bi |l br .
onlarda 2 deyil 3X-x or o mo s 0 muX-inoA-yar nv s bobpt i
3X:2A=15 ol ur . Bu gst ¢ ndadli&kmder él e
Xromosol arén aralanmamasé hall ar
Xromosomlaré araséndakeé nisbbt m

Bridces191%c u i1l dp dtozof alr améhdakt
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hor tip xX3rXp3) s oonuwan( di Ki mi | - bkl
triploid mil-bkIbri nor mal er kbpok
me¢extolif formal ar meydana - éX méck
Qeyd edi |l bpn -ar paznhnmaximaldmar amxr
1. Nor mal diploid dikilbor; 2. Au
X-Xromosomu artméxk ol an ¢steéen di K
dbp <cinsiyynbt Xromosomlare ¢ - k o
4 . XKkkrio mo s o mu, ¢ - kompl eks autYos
Xromosomu dakeéyan i nXosemrsesm&kso nmy-| v
Xr omos omu V D 3 kompl eks aut oso
6. Normal diploid erkbpkl o pr.
Cpdépol
Bal ans nbopzbpriyybpsinbp g°rp dro
Cinsi bt t X-Xromo- Autosom| X: A cin
yy soml ar € saye ( indeksi
st en di Ki 3 2 15
4n tetraploid 4 4 1,0
Normal 3n triploid 3 3 1,0
di Ki 2n diploid 2 2 1,0
n haploid 1 1 1,0
Knterseks|l 2 3 0,67
Nor mal er ki 1 2 0,5
i st¢n er ko 1 3 0,33
Bridcesin balans hipotezib g°r b or qaniopomn C
sialdér , ybDni o, ©z¢ndbp hom di K
dakéyeér. Ciinnskiiykyapft , p rfobsredsiinndbp e
genlibcimsiyybptin determinatorl ar
cinsiyybtin formalakmasé hbpm cin
Xromosomlar énXdkano mbs®Imal dali wn . somn:
Xromosomlareée i1isb erkbpk cinsiyynbt
Zi gotdan hansé cinsvpyyatti msamKkX K
bal anséndan asél éedeér

Bri dcesp g°ro i nterseksuall é]j
I

Y¢ksbpk tempeeasekdazigota di Ki i
i sb erkbpkliybp dojru-bomeylnbpgDktsp roi
genl brinin qgarkeéel éql é tbsiri X at
se-mbp vasitbopsilbpb intergeksbomddp
dojrusu; diki vb ya erkbpk cinsiy
Drozofil mi |l -bpyindop el b genl obr
VvVDzZiyybptpbp cinsiyybt nNi sbotinin
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MbD s . | Il 11 xr o moansgomeradlapad gent) komoriqot D

hal é@mada ki ver pcbk Xairqgoontous,0 my D noil
erkbopkliybp dojru dbpyikdiro bilobr.
cinsiyynbpt.i i darbo edbn X¢susi gen

Cinsiyybptin for nmalfa kzmaosl éon & it

Hol dk mi dt cinsiyybptin meydana
edi r . Onun fikrincbpb cinsiyybDt b |
erkokliyin inkikaféen@genhbmrnvaddE
di ki liyin mebyud ageanl-pérximmas@ei sbbti
aseéel eder .

Hol dkmi dtin bu nbpticbpyb gbpl mbps
di ki |l br arasénda bir séra 1inter
di spar adl anan pal éd | ppKk k@p oE
Bunl aré resiprok -arpazlakdérdec
arasénda airiantéeqr sfeokrsmtabrarm¢ Kk ahi dob

Bu -arpazlakdérmada cinsiyynbt

doyi ki kl i kl brnthraks eles tnmaotmmkt @ na X
olur.

Hol dkmi dt -arpazlakma ¢-¢n pal
mextolif cinsiyynbt I mkaneéna ma
geteée¢rmegkdegr. Avropa i rqi Azboi f o,
Avropa ifqgrdlordiygyapon irqginin e
bi rinciF)nopasliélndmé k( di Ki fordl or i
normal olur.

¢arpazl akdeéereéelan i1 pbok &M¥r,dl earrke

I SD homaneeltur( aBkwWéramanpgazldi Ki
cstenl ¢gye megxtol if i rql ordbp cins
r ol oynayer. XaxIr @dnoismomd aq u rdd wrzd d
erkbpk cinsiyybti m¢e;Dyybn edbn ge
| SD Dskasxompbsomda yerl bpkir. AV rYe p .
Xr omosomu, er Xxoko myvomeryddn kilg¢ v
i rg daxil il ndp - ¥Ykfad rntal bpzraddfgroh @aoh i hdc
er kopkl br I nki kKaf edir.¢sndAmm-4 ;X 4
i ntersekssiz nor mal cinsiyynbpt ni
Laki nayayér éiXrvpf or omosoml aré& <cin
etmpkdp m¢gxtolif g¢vvbyb maKidand i
g¢vvbploi er kopkl i k f akt oirgiairY'axromoaomi k
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di ki lik f akt ¥wvuo®xarvonoopsao milragri éni dna n
ki X0 Y*di kil brdp Yapoemosomumum er |
mée¢Dyybn gbpdbpr Y-avo m@so murnguinn i aiYR i |
zDi f | pDdsperkpsku ailnltéejrén yaranmaséna s
Kkinci nosildbp dikilbrin yareés
Topdqgiqgatl ar bir aha s¢gbut e (

d
hbogi gptbon biseksual deéer, yDnNni ci
imkana malikl i r . Kr si m¢eDyybDnl DkKDN b
bitkilpbordp dbp ¢zbpb -éxar él mékder .
Avropa irgi (ana) X Yapon irgi (ata)

X%y Xy

Fi X% X xyA
erkokl br, nor maldi ki | br , I nter

Fo X, X ix”‘yﬁ
er kokl or , nor mal ki Il or, inters

L

XY

Cinsiyybpbtin differensi a

Organi zmin di gbpr Dl ambptl bpr i Kk
mehi tion V D genotipin faktorl ar
organi zml prin cinsiyybptono g°ro g €
cinsiyybtin differensiasiyasé pr

Organizmin biseksual ol masé,
| az & mi i stigambpt do, yDni C i imkan y
verir.

I

én r¢é¢Keyminin bakl anj
cinsiyybptinbp g°rp i
rtex) adlanan t oxuma
febpensidasidy ks & cn mtsii
neén (medull a) dametul | a@at e
ensiasiyaneén nNbticbsindbD
cinsiyynbptin di fferensiasiy
di gyoortii miin dBaoyaaloialyead &r ¢ zr D
dbp gonada di KiI cinsiyynbt
D
|

PQ P o aXxX<
T O QOO0 ~T0OO0OO0O0
O —Qg ——HhSs/ =
._'Q_"_'—hg_)—-:r—r'_'_m

i sb toxumluqgqg ombpbl b gbolir
I yybptin di fferensiasiyaseée
digorininérf.oaBuygaydai ¢d

@D
o
O
-

~124~



Kbkildbp gonada di Ki cinsiyybpt ¢z
| S D t oxuml ugBup mbd yi Kkgnoll iDmr .D me¢ v a
yoll arénén differensiasiyasé da

Bir - 0 X heyvanl arda i aqaesi ypy
hor monl ordan as e bu hor mon
vb medul l a qgatl é findbon, s
ol unur . Er meklulf, baddiéwnir dibbr dIl pr dp
estrong, st ¢tnod IQ,H(I I I r .

Cinsiyybtin gbl bpbcbk di fferens
Dl ambptl bprin Il nki kafé cinsiyynbDt
geyd et mpKk | azémdeér K i, gonadac
i nki kaf énda ol duffruazké ng e nhloorrniopn,| a
bal ansé ilb idarbp ol unur. I mu mi
ge ¢k tokkil edbpndpo €
¢, S ok tbokkil etdi kdp di ki for
ogenezdbp, I hoamonla&t @ v!| i yin
seksual fpordlborin opmblobo gbl
i bitkilobordbp cinsiyybptin idi
i nl obr bsasl é& tbosir g°storir]l

I nt

Ontogenezdbp cinsiyybtin d

Or gani zml pr i né nbéins ebkns uyaal x Kol nsa¢sb |
VD S¢ni Kbraitdpop <cinsiyybtin db
vvbl cbdbpn toboyi ni adl anér .

Mbmbpl i | prdbpo mextolif cinsiyypo
i nsiyybptl bprdpbpn birindpbp ,drbbyynuglk D
aramal da m¢gxtolif cinsiyynbptl.
akin dikilobr Dkspbr bpn frifpa®tia @3d | & mé
sasbn do° 1| s ¢ z ol url ar . Bel b D k
umurtal @& a ni s bhootrbmmo,n, q axnégas udsama
dir . ckidalmmari nsi gam® mi anast omoz
|
0

O

Kilborin ganéna toxumluq hor mor
rmal akmaséna bDks tbsir g°stobori
Lakin -ox bala ver bpne-hielyovrachd ,ar
i gpr | pdamamo gasntemi ayré ol duju
rast gbolinir.

Son zamanl ar eksperimant al
tbpdqi gat-él arén diqggptini daha -

—To PR OO0 o

o
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Cinsiyynbptin ontogenkeddbpnt adbpb)

|l stigambpti ndb, son dbprpbocbdb g°zrc
toropfindbon Medaki (Oryzias | atij
I KI pridir. Bu bal éql ar da gér me
xromosomunda, resessiv allel i sbp (r) X Xromoso
rongi inkikaf etdiYfhiomi kooduqgé rkmég,z
X'X" aj ol ur . X" Db kier Ko WT morinah xo iXa i t
-arpazlakmaseéendan dai mi aj di ki |
KDraienndok¢y¢odbn - éxan k°rppol br
cinsiyynbt hor monu (estron VvD Vya
fenoti pinbp g°© nor mal yumurtal]
fordl pr inkBMtatfarethmam@I$€z.éncerrrhaal
-arpazl akmaja qgadir ol mukl ar . -
genotipcp erkpopkdiYF.nomBmdlp ari'&bHK
-arpazlakdérdégda cinsiyybptbpXpgr
hi ssp éYkpRY)( Z¥oor al énmékdér. Er
n°®vbbDt i -arpazl akma I I'Ipi ks ¢hbaurt mo
metiltestoranX'’X" genot i pl i aj rongl i di k
etdi kdop onlarén hamésé erkbpybp -
-arpmdérsaq, nbobsildp ancaq di kil
Cinsiyybptin pbvvblcbpdbpn toyini:t
tbpcr ¢bbpl D tritonlarda (Pl eur ode
| avei s) , bir -ox baléqglarda vobod b
et mbplivyik ki, hor monl ar VD di g
cinsiyynbptin fenoti pcbo doyi Ki | mb
gazanél mék oDl veri kl: i Dl ambptl bprir
ol madéjéné bir daha s¢but edir.
Belbolokdga@dni zml borin bi seksual |
di ferensiasiyaséné dbopyi kKdirmbybp
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V.GENLcRI NI kI KLY ¢ KROESINQOVER

MendeGenbni i asél & ol madan payl a
Ki , | k1 -allel genbr e@yei ynomoloji xranosomlarda yebk mi K
ol saydeéelmr ,c¢ondyalkieell -q eshasFyaddragn), sqil
olarag 3:1 nisttiippay | anmazdée.

Sonralar bzi allellor g apar el an di hi bri
m pyyon edildi ki, FdoMe nd el i n ¢ - ¢ nc ¢pticga ré un mie
Morganén di hi broddr o-zarfogy d zoligebkhnpaa r g :
toc r piptb F>-db geyriallel plambtior sorbps t deyi | ,odoi |
payland GAilenl 9:3:3:1 nisbtlibkdb 4 f enot i p a\ad ¥rné
allellior i n pay]l a nommaver@ir. Barghn womuspbbk d a K | at
al deqgloxopdosdsmgenbr i n i i ki bkl wi¢grga m

Monohi brid -ar pazl ak maAd)areduksonh e
bl ppmmané homol o] i-birindon o naoysmodmrhear r
ehtimalda iktip gamet Avba) haz ér | ay é AaBb rddulsient €
bpl gnanma n é AB4AbtaB,m) tfiheteroziqot(AaBbCg isb 8 tip
gamet ABC, abc, aBC, AbC, Abc, ABc, AbC, aBc, pbC haz ér
Mayalanma prosesimdou gamethrin sorbpst kombinasiya r gicosind
monohibrida fenotipm 3:1; dihibriddbd © i 93:3:1, trihibrida sokkiz T
27:9:9:9:3:3:3:1 nistiindd kombinasiyalapldp edilir.

Holp 1906¢c € D Betsoh w Pennetot i r | i n o x udolifb i
sortl arené - abyypnaedbr&ikFedd? ymdlmn deyrialiel,
pDamotiorsorbos t pay | anmesipléed- i n.dl i ki k1 i n

Genbr i n il i ki kI 1y bongnawmokc aik IMorr & a
vwoBridcesin pdr ooipdpbphr co&jQempt or mal
Dr o z o foyibbir olmekti-mo d e | Ki mi geneti ka
r ol oynaméxkdeérnps. niepoxi idroringyzeéd 24 m nv |

mi okler i n o-wvwer i K| i bi ol ogi yaZ0@Dp godoa r «
yumurt a goyur , may al 2 n g wodray yetkino r
mi okler (1 maqo) - € X ér ptdonOsoriraa bsil vérap ¢
gabiliyyptinoma l i k ol ur . Onl ar ¢-¢n haz

tolbb edir v s € n a glorindd¢-kKo X a | @ torofdoD i dy drozofil

mi okler i araseénda - ot blamotiom naplk dormalari m
mutantlaromplb gol mi kK d i r DkloriB romosorhcem i 4 ¢ rcoe v
onlar birbirindbon  y aprglor@r. Biu bioloji xasslorinb g ®oron | ar
¢, windbdbgiq subtdbvba s a n |l €& gtl aqg a nrusnidnyagk ckan &€  °
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Genlor i n i lganwnu k1 i y i

Mor gan i k-allel olaggnbtlp bir-biyndon forglonon drozofil
mi okler i n i - ar pavp IFanogllérriée bal déegda g
° yomilbn geyrtallel olamotlor bozon i | | etdb odillbro kseuw rorbpst
payl an ondodoninincrmg normal wganadl ar & wyiud
bodoninin mngi gara wganadl ar &€ pkibr-malp aml ki
birinci nosildp g °© onildiyi kimi hor iki normal olampt (bodbnin boz pngi
voganadl arén normall éj é&) domi nant
planotiorispg i z | i gal mal eédeér .
Drozofoyimdbgreanadeéen r wgliivestigal VDigard
rongliliyi b-black resessivblamotlordir. Golocokdb g anadén  r u
Vg, nor mal 1 vwyg gae dbdordilik & I, normal (boz) bdonlilik T
b+ ilDi kp&dilbcokdir.

Mendelizimdo | duj u ki mi anal i zednifi
mi oklerini (erkoklorini) hor iki plambtp g °prresessivolamot | i (
valideynb - ar p a z | aowkdbéerabs aisinotdp (4:1:1:1) 4 fenotipd
nos i | al én atigpdhebbo | ma ki, nancaq bnkbbdonf e
nor mal g an apdEbn I u diamean tq awn ekidreneydama n

golir. Buradan Morgan belnoticoyp golir ki, burada qgeyrallel genbr bir-
birindbn ayr &l mé otdp noslol ki ek-ii kr il buDsdlairgenbrin
plamptior i -awmr e homol oj i Xr omosoml a
xromosomlarda yemk miork |

kokil 39. Drozofildbi | i mtamdkldrin irsiliyi.

Bir-biri ilpi | | koslkK @n plamptiorin genbri eyni homoloji
Xr omosomlbgyoné lo k us¢ ar éondiapni gagnetdgenez
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prosesdo r edu k si y a -bizndoma raé r 6 iogillarml @ ¢ rng, |
B a K g ab desoR, bptibnin normal pngini veon b+ g e n i h a nbs é
d ¢ xosla oralor homin genotipg a nad € n  r umnin ebnrgénl |
do d¢, K ¢ Ds. bu dBamotlor bir-birindbn  a y r € lbéabk g lasklem) al
d ¢pioilormi? Yon i tam il i ki lod idakq grddadirean
bilor mi ? Bu hal ancaqg akKkajeéedakeée - a
-arpazl ak mad as lail nerimoh negedsiplanotineckokl|or b

-arpazl akdeér mé gd aokldr mindenyod ai noad DKil& X
39) . okilko valideynbrin horpsindd b i r Xromosom (e

Erkokdp b+vg, d i ® bbvgh; Fi-i n d i oklori z—:ﬁii In-d | 4 cC¢
h arzléabméerbyg+, b+vg+ bvg+.

Bunlardan birinci iki gametk I I 1w ikl dawwendr .
isbgenbr i N r e k o muicosinebDD\p gobk éni Kk opda. riBeld |
gametbrp krossinqoverli gamemt deyilir. Lakin F, analizedici
- ar pazlark deélr émsdadboraborinisletdol : 1 ol ma meé K

Krossingover gamaitdon al és mék 8n5 %+8, 5Y%
gametbrdon  a | éomilmsB 4 1 ,n5 %+ 4 1, 5 %= 8 3ok bodbhi mu

gar a, g ana ddor 41,6 eomiadbn | minlo-r ma |l g a
m bkior db4 1, 5% ol muwlk ¢udri.xiiDeqma met bnh a
homol oj i X T 0omo s oygoh dis®loralp &ressingaveri m
m¢ b adielt no neticodp krossinqover gameit meydana g mi kK d
Lakin beb krossingover gamet I | 1 K 1Dt Inisbotbry @z mnedip |

god mi kdi r . Kr osng yomig ok e mo lhajdii sxr om

m Hyyon salmlor ilbm ¢, b adtimlorini sxemdbd aha yaxkKBk b
olar. Bu fpgenbri A-a B-bi kp&dbcpyik.

A a a A a A
B L] Ib BHb B 5
| 11 : I1I

kokil 40. Kk i homol ojooriibomgdmipss o mun s a
ITbakl anj éc xr mamdistonad yarindxAB mo s oml ar
gér el mgé¢é e é Inbihbirlekamsi ilbb a k| anj éc xr omo

salor i n i dakéyan xXxromosoml ar
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Mor gamr ngi°ksdti rbirink v a x érmkonygenbrl ar a s
I Ikilkiil iokolugvg nksinb genbr xromosomda bibirindbn nb godor
araloemyer bl s al odbir g gpdor koif odar, fohi krossinkjoved
ehti mal é daha da pyimdxg °asbhamiz. toc Dl z
bodbninin gara bpnginin genifbilp, ganadénénivrgudiamea
17% krossi ngo wsav 17 adhién d i@ a K pBanorgauth z |

boraltor d i r .pndiyi¥ig r genbr drozofilin | 1
yerok mi Kk di r .
Sitoloji tod gi qat lomami kdP st ki, hokalop s

Xromosoml arl#@n »aaracraa tdallorobjkxromasom r
iki xromatidcbn ibaot di r . pMrgeyoaud ipfofaza onholpsindd
homoloji xromosomlar konyuqasiyamdk , t et r apdiazinmmdlos r
golobbk b ak verir.

KI i ki kI i y soobi ksossmgolvenmadsosidir. 1909cu ildp
Yansens sudgur uda ya- ayanl ar mmkondhamwlpjima
Xr omos ombyynm € ho kngs | aroEin(d)-#&p oxwrmman fH
aléendéjeéené g°rm¢gkdegr. Burada xi a

Drozofil mi oyinin I autosom xromosomunda 3 genm(black
garalmdbn), cn (Cinnabari a --§ § r mé z evg (véstmipli yan ad |

rudiment) yemk mi K bobsahar as énda anal i ze
krossinqoverin pgpelirloveryik. ni akaj éda
Qametogenez prosesd di K k-l n hazeérl|l adéeé]

(krossingoversiz) gametl i n may al an mas ékibdna vb
krossinqover (1 ®2 qat) gamethk i n may al an marslaim d :
sayeé hespohimngenbmé i V o kogywmn| ardé | mmd Kk d |

| mu mptlp, yioc r Qoiom al énoklor i mi Is-a yded 1d 2 -
bunlardan krossingoversiz, Dy i i | i koii kolam qamesim |
mayal anmaséntanf 82686 %mi A1 & n ddé (b
cn) gedn krossingovermh bmolp golbn fordlor 246 (7,64%), ikincsalpdb

(cnvg) 272 (8,44%) w hor iki salbdb e y n | z a ma ondilagat b
krossingoverin sayé 25 (BchaTtT®xs €
krossinqover 7,64% deyil, bir pdor - 0X ol mal édei
krossigoverddob unl ar én ar asngove &rdlDO , & I7 8on k
Bu rogomior i topl adégda bunl arén aras
tok ki | ce-dgi genbr | araseéenda Kk r obscmsii N

8,44+0, 77=9,21% ol mal edeéer .
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H i ki loptrihibgiddikdba nal | zgazlcak mar z an

Codvol 7

plamptlorin nosildbp ar - al anmas é

Krossingover Qametbr Zi qot || Fordlorin Fordlorin
formal q genotipi sayée/ mi qdao
b" cn’ vg' 1311
b cn' vg b cn vg
Krossnqgoversiz b cn v 1359
bcnvg b cn vg 2670 8284
b+/Cn Vg w 113
1-ci salodp birgat b cn vg
krossingoverdn P 133
- b cn vg L8 7,64
b/ cn vd b en vg 246
b* al*/ v b" cn" vg 144
2-ci salpdp birgat b cn vg
krossingqoverdn
b cn v 128 8,44
b cn vd b cn vg 272
b" cn vd 19
Hor iki salpdp b*/ cn/ vd b cn vg
ikigat
krossingoverdn b/ cn/ vg ben vg' 16 1,08
b cn vg 35
M¢epyybn e d i mi kdir K | esynab b a X o &

krossinqover digr
hadio |
genbr

ol ur

nterferensi
a r a sseébmolgador ae olarsa, interferensiya bir odpr
Xr omos o-birindpe r @ $ ena € a o & u brocosiB u

y a

ad.l

y a xpdbonb a « abdmk &rossingovea Ibngidir. Bu
aner Xrom

g¢c

gér él mal knaposabitpangpgyond ae di | i r .Dbor Q € raélar
mpsab art déqgc a gér él mal ar én tezl ik
mi gdar &neéemeEmk¢gmd ¢ r B u n ubphasaldayag.d a |

cgor b-cn vb cn-vg bir-birindbn aseéel é ol noad:
krossnqover bs a d ¢ f Dibrdinsm dndad vD vg genbr | araseéen
krossingovenbpiht ibmerl &41% romcn-vg (9,21%)
salorindb b a K bn\kressinqgovedrin vurma hasilip borabor o | ma |
yDnI E 9,21

X—-100 =0,77
100 ~ 100

Toc ryia | déj eéméz i ki kK r o soslindo g
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bu faiz bir pdor  a zonilig. Bwehhadi® interferensiya b izah edilir.

Beldlikl b, interferensiya oc r gidm al énnazor i v pbpildnz |
krossingovemrin faizlorinin nisboti ilD ° | - ¢ | ¢ r bt gddhetikada i
uyj unl ugoy@kbinrsigensiya d | aov&hrdin hisslori ilD vD ya
faizibifadbo |l unur . Bizim misal emezdw Kk
100%.

Koi nsi denpscisiy o y&»xé&nl akdeéeqgca i
zoiflombsi ol um ol ur . Ko i dis xrombseomlardaywa
XTr omo s o miay mr eélorisdagyni 8lmur.

Mor gan kr ossiapmarvd® jr gogiztrak aj €d
ganunauyjunl uqgl ar é ptiraxdmasor Dzoriyg/psiair a
yar at deéizmldin gefdrigaaoanl ar én X r obinb 9@ 1

ar de coeil mmygagyonigrup bk k i | edi r; 2 .oofhdbg a
n ep-c ¢ t homol oj i X r 0 morisdo Ior ovogpalor s a | i
qrup oK ki | @d.i ,r . drMo z oofoindibi 4n chyggimosomr
ol dujundan ooun 4b¢itlsinkk gkdd nile dyir ru.p
h¢cooyndbh omol oj | XxXromosomlar 10boic¢
10 i | i komild gotirir;g3r Heberozigot valideymkin npsillorindd
homoloji xromosomlarda yeni ge kombi nasi yal ar
noticosindd b a K verir. Krossinamovaearilms €
mpsabdbon asél edeéer ; 4 . oriiX hoodosd s ogE mu

olaraq »t t D yedDk mwsini vD krossingover faizini bzorp alaraq geni
xromosomlardgerlbk mixoritpsi tortib olunur.

HKi ki kIl i gruplarin t D

cgpor genl br Xromosoml ar da X
krossingover tezliyli onl ar ar aseé
Xromosomlarda yerl pkdiyi vyeri tbp

Genlbprixrgmaoasomlarda toboyin et
genin hansé xromosomda yerl bpkdi
Xromosomlarda yer |l pkbn ivipi koiilrlmiok
edir.

HbDr bir n°vdbp il i ki kI gr upl a
| arénén haploid sayéna uyjun gbpbl
M¢asir devrdpo-npgenebnkdn§igg ey
I Ki K grupl ar m¢DYYyDDN edi |l i Db
upl arén sayé, homin n°v¢gn Xror
T

i
qr
gD
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KIiikidcgkrlupl ar én migdarénén X¢F o0l
birinbp uyjun gbl mbpsi , bir daha
dakéyécésé xromosomlardér. Genin
ol ma prinsiopi, homin genn ndimpo ru
i rsili k xarakterinin m¢gpyybonl bpkd

Bel b tbpsbpvvegr edbpk ki, noxud |
bir resessiv genb(c,dvbD s . ) mbD | u madguern i vnb hraens
aid ol duj unu me;DyyDn Beltangpdékniil aizl
grupl ardan yalnéz bibgirnuopp daaind od lad
aseéel e ol mayar aq nosl b °t ¢r ¢l mp

- arpazl aKmaséﬁgsg%Dit kicpsi ndfp s ialkdag
par - aahama8rADRR 2Aadd: 3aaDD: laaddLakin bir gayda

olaraq 7 ilixkikli ooen,pgenibi il ge
i 1ioki kI ik m(;KahidD%Coiganaséqdér.-a
c a
F-db g°zIlpbnil bn dfé AACGE Aacd, aCE@ maaac
verpobcbkdir, | aki n 9:3Bdro-l alaayramamgarre
val i deyn for mal ar éAagcy tagGCl ¢ B e mm IK ik
Xromosomda yerl pbpkbn genl obr L1 K
dai ma bBrRoOwesrmaQover hadi sbsi L1
kombi nasiya dboyi ki kliklbrin bmbpl
Copd¥pl
Bbpzi bit ki vD heyvanl arda x
vD |l i gnkplisaayédén
N vl bpr Xr omo s ohagloalr| M¢ Dy ednli i kK
saye grup$sayen
K n s(tdomosapieny 23 23
Si -(Musmusculu} 20 20
Baramagurdu(Bombyx mori) 28 28
Drozofil (D.melanogastér 4 4
---------- (D.virilis) 6 6
---------- (D.pseudoobscuja 5 5
---------- (D.willistoni) 3 3
Pomidor(Lucopersicoresculenyum 12 12
Qar ] &dambydg 10 10
Noxud (Pisumsativum 7 7
Neyrospor(Neurosporarassa 7 7

Ge n | pxromasomlarday er | b K mD s i

Ge n | mromosomdayeri b s a ippninsipi | korincisi, g e n | I
xromosomdabir-b i r i m ogoond uzaqdaye r | b inil sapr éars €
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krossingovere h't i bmalg ® ddbxr o adur, ikincisi, i nt er f er e
nNi sbimyaxudk oi nsi den g ddmypoeyngddim

Genin hanseé il iki kI grupda
analizin nfPsibmo,i ymomihbpgenin il i K
ke-111Tr. Genin Xr omosomda yer
hesabl anmasé il b hbyata ke-irir/l
m¢ DY YyDDN et mbp Kk ¢ - ¢ n, -arpazl akma
kross nqgoverdpo ol duj u Ki mi Krossin
| okusu ¢-¢nce¢g n°qtodbp ol sun. Xr
genlbpbrin séra ilb yerl bpkmbpsini Y
-¢n zopruridir. Dr oz of il étdiyimiz rnisalplay i
krossinqoverin faiziy v ow 1,2% w v bbigenl| Dr i a-3,5s é
ol mukdur . Bwygegifyerinwg eni hbnl saj énd
yerl pkdi yi ni m¢ bahi s owgeninbigle no Inma
yeri db déal dht aeda ¢-¢ncy v ot
krossinqoverin faizini méeDyybDNn e

bir nNbDti cbyD wgpbelnmbp kmaaobiaoyeg nk iD,r | a
yerl pkmo#l).dir (kbpkil

kpoki.l X¢4bomosomdaagmal sxemi |l oRafbml
arasénda krossingover faizi

Bir hal da ki, bu vbD digbpr g e
yerl pkir, bu hal genl borin hbor b
Xromosom xbritoloborinin qurul maseée

Genet Kk XDritno
Geneti k XDritpo haqgqi ndze

MD I um L ki ki grupda ol an
XTr omosomun geneti Kk XDritpbpsi adl
nNobzbrdbn hpol ol i Kk yaXxKke °yroni |
pomi dor neyrnoamqgr , baj érsaq -°pg¢
i Il 1l brdbp i nsanén da geneti k xbrit

Genetik XDritol or hbpr bir C ¢ |

~134~



edi | ir. KI i ki kI gruplar hobor b-ir

xromosommda genlorin 111 ki kI grupu
metasentrik (i ki-iTyinli) XxXxXromoso
pbn ki-i k xromosom IV ilikikli qr
Geneti Kk XDritol ori tortib et
irsiiyit ni n ganunauyjunl ujunu ©°yr bpnmi
mil -bpyindbp 4 iliki kI b grawkpgpda glemH
garj édGgrupdd4®0p yaxén genvbdD3mdps drilozk
garj édal éneéen geneapébxoritolori

Norma Mutasiya Norma Mutasiya Norma Mutasiya Norma '\lulasw a

%ﬂ\% e e A ﬁ s
\4 \’@ | /

n geneti k Xr omc
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necb °%°tg¢r ¢l mbpsi ni gabaqgcadan me, |
I Kindbp i sbp valideynlobrin dg¢gzgeén
asanl akdeéer er

Mi kroorqgqani zml brtipn,si genet

¢oxh¢gceyropl i orqgani zml p& do e it
KbDkil dbp giekdrpoobrigabnri.znM pr dbo i sb b
ki, bir séra bakteriyal arda, MD ¢
geneti k informasewymamlemr i°n ;kgnyyws
verir Bakteriyaneén hal qa KDkI i
konyugasiya zamané hbmi KD m¢gDVYYyD
digoprinbp ke-ir.

Bir h¢ceyrbodpopn digbprinbp °tgér ¢
konyugasy a n € davamet mp nGdadotrii md oxnr

2
n
ardeceéell ej e dai mi di r . Bununl a [
genl prarasé mbpsaf b, krossinqover
Kk onyuqansg dydotéinn i Dk4. et dirir ( KDEK

kopki.l EA4Z ol inin geneti k xbr
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Krossingoverin sitoloji s¢, b ut u

Geneti Kk csul |l a Kkrossinqover
homol oj i Xromosomlarén sahbpl bDri
rekombinasi yaséne biplrawnwasoltdbp gal
olunurdu.

Krossinqoverin d°rd xromatid
edbpn geneti k npoticbl bpr-4stsno tadwgrn

bit ki V D heyvanl ar én Xr omosoml a
mi kr os k ogpaitkl atrp dggtist pr mi kdi r Ki ,

Xromosom m¢gxtolif n° g t-boil roirldm  xxrra
-arpazl akérl ar . Bu -parbpanzipak nfai g
alimlbr bunu xiazm adl andér rno@eral a
mbpr hpl psi ndbo homoibojii X 1 @ moaygmdeE | ¢
ayden g°r ¢ne.r Kirk {cduofkol 1dIpHA0RI a z ml a
bel -i kal é& alim F. Yansen belb bir
homol oji xr ommrsiomil lap tgb adihlbd e di

Xi azmlar € Krossingoverin m¢ mk ¢ n

giymoptlondirirdi. Lakin uzun m
krossinqowerinedm Ibiafj |l eder . Bel D
xiazml ar kr ossingoverin zominidir,
AKI assi ko X1 azm NDzZDriyybpsi nin
mbpr hol ol opri ndb, sonuna nisbbtobn,
sonralar m¢gpopyybn ol mukduet mbk gD
Bel b ki, X1 azmlar DSl indbp zbmin
tbpdqiqgatl arl a s¢but ol mukdur K1,
bak verir, bel o ki, I ki homol o]

DmDl D gDti rbomr i n@maon qghloidrp r yaxeéen
germpk m¢gmk¢em adanurd¢ Xg @arz  klI®30bu o

i Il prdbpo I ngi |l i s sitogeneti ki S.
sonral ar bir -0ox tbobdgiqgatl ardrahi
Xiazmotipiyanpzbr i yypbsi adl andér él mékdeé

cvvblcp m¢gbpyybn olunmukdur K i

sayéneéen azal maseé Krossinqoverin
Xi azmlar én todricbn sentromer |l b
hbor opkbptiindmbthiako sv emmeiyro.t i k b°1l ¢nm
Xromosoml ar-bitmidmrdxmnayyrigl ar aq, X
torofinbp dojru hbpbrokbpt edpr bkan s
ger¢ndeyée ki omi bu ep mo s a kaidlandk s &g an
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Xi azml ar én terminalizasi yaséneéen
NDzDriyynbpnin DsSas argument i, y D
krossingoverin zbpbmini ol masé fik

Sonral ar m¢gbpyybn o lourntnmau ksdanyaxt, Kk |
homoloj xr omosoml ar da, Kkrossinqover
Akl assi ko NDzZDriyybpyopo g°°ro - 0 X
NDzDriyybpsini birbaka s¢but edbn
glstorirdi k ib,a kx iveez mli &«r kowwsli knig o

!

\ . "
! g@ Qf\ M:
! PN

kokb!l ¢byirtkbopdbp meyozun dipl otena mbD
Spkkiz bivalentdbp birdbobn ¢-D ¢
X-xromosom (saj tborpofdbp y.wxar éda

cgpr busbelodda c¢tl bDkmi K Xro
torpfindbp bacé xXxromatidl pr ol mal

ki, Xiazmén bi-batérpfomapgt ddgnqge
onl ar m¢egxtoli f Xromosomlardan bpm
—~—  =C
\ =
il _ %
—_— 77/31—\‘ —‘ﬁkl i
v
N AN
-\
- l \\\ \\\\O/
//,Dj/’ i—
///// — 0
( e
KK\ P
= \VJ
A B

kDk6.Ki adzml ar én termknabenasi kagébpmh:
Bimet asentri k Xxromosom c¢tl bpri ndbp.
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Krossingoverin mexanizmi

Meyotik krossinqoverYux ar éda qgqeyd neyomun m
profazampr hol psi ndbp xr omosoml ar da, k
Xromosomlar én hor opkbpt tbrzindbn
Xromati d mbpr hol opsindbp bak verir
olur.

MbDIl umdur k|, rekombi nasiyyarean
ol masénén bDsasénda tpoyin edirlor
arasenda mcbadllo get mpsi tpdqgi ¢
asél édeéer :bi Genddbon hbr godbpbr uzagq
m¢badil b ¢ - ¢ n  krasdingoverirafaizi 58irp. n  Laar kti énc
Fprz edbk ki, bi rqgat krossingove
pmbpl b golib vbp d°rd xr-baeaéi &ilrmrm
araséenda m¢gbadil b gedib. Dembpl i,
ool bcbpk xromosoml ar , -rekdrkbmnambolacaglar.t

KK i meyotik b°l ¢nmbDnin nNbotioc
mal i k, riekkiosmbiinsamt o) acBuyhar gk m

mDruz gal mék b¢teéegn hegceyraonlémr dhpbar
sahbpsindbp birgat krossiangaJearézba
50%i krossinqw er | i Xromosoml ar dakeéey:
hesabda ol an hbr bir C ¢t XTI Omo S C
bak ver mirtr vDn bsxedywé , h¢igernylrmd amras

ol ar s a, bir 0 gopdor azal éer . Bu
krossngover |l i xromosomlarén sayé hbon
cgor bir bi val ent dbpb, bir y 0 X
onda xiazmlarémagay®@i bi mahdapbp ko
XxXromatid ol ur, Ké¢bhbpsi z ki, saho
m¢badi l pdbp 1 ki, ¢&- VvD yaxud d°rd
48cik bki |l dp bel pbp m¢badil bl brin
birinciindmbi sysabbsnéz i ki Xromatid a
gal an i kisindbp isbp he- Dbir m¢gbad
Xxromatidl bor rekombi nasiyaya ujra
Il Kti rak et mir, KDKkI i1 nd deramatcisd Ih
rekombinasiya bak vermik ol ur.
Xromosomlarén uzunluju VvD XIi a:z
¢tox Qqésa xromosomlareén bi al ent |
uzandéqgqca Xi-azmbdbpénasagée. 10

~ 140~



Meyozun ikinci béliinmasi

Qametlor 2
1
kboki.l B4##qat krossingoverdbpn sonr a
livalideyn qgqametl bordbp yerl oo
2irekombinant qgametl bpr

] FE33 T334
g |
o 51

kaI K4<8qat xiazmlarén sxemi VvD X
ligeyrtbacé xr omat ikdIlipkriagraats em¢rbeasdiiplrpo ( i

4ib¢t ¢n xromatidl borarasé kompl e me
olunub; 2,31 ¢ - xromati dl poprarasé diagonal

1755

Krossinqover hadi sbsini | zlameé :
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geyrtbacé xromatidl or araséenda ged
bacé xromatidlborarasé gedbn m¢ba

- o nki onl ar -meaerntdXn néynieyiol ur |
m¢badil pnin Kk ombi mdtoijv dmexiannk ml
Dhomi yypbpt i ol mur .

Somatik krossingover.Qe y d etdiyi miz Ki mi
gpopl mpsi ndp | meyozun profaza mbp
verir. Lakin bununla yanakeéeé, cC al
mitoz zamag krossinqgover hadi s pbnsitotik b
krossingoverad | andér méxkl ar .

MDIl umdur ki, mitozun profaza |
araséeénda konyugashiymai gmeodo mi a s &Ibé o
-pkilirlobor. L akdlnojhpbzxr oheolsloant| daar
hadi sbDsi m¢Kahi dbp ol unur vD Xi az
bununl a yanaké xromosomlarén say

Somat i k krossinqover Dl ambptl b

gptirib r-.exBu ahadilsbpni n mexani zr
et mbk ol ar. yKboaprkiln mmEggis dsSnagrké )t
genl brinbpo mal i k ol an di Ki d mal z ¢
t ¢ckcegkl prbo mati kdihr,.c ey g pyivieng ;Mo Ir ©
dakéyan Xr omos omda krossinqover
resessi v DIl ambpxdIlblraor noamho IKD ogpal D c

kbokildbpn g°r¢bagcékikxromgbrdigey
b ak verirsbob, mitoti kokr @od sairnq oBi
nNoticbDsI K1 mi DmDI| D gbl bn I ki
toxminpn bbrabbpor °1 -¢dbpb | bkbp KbDK
h¢ceyrbplpbrindbp resessiv DpDlambptl b
- ¢hykvisngen!| prngokvrearsisni nbpti cbsi ndb
d¢e¢kmegk olurl ar:

ysn' y'sn

Boz bbpdbni VD nor mal t ¢ kceée kIl D
saré rongl i VD nor mal t ¢ckcegkl proi
VD ¢t ¢l megk t gkecegkI Dri ol acagq.

Bir hal da ki |, | opkbpol bprin DmDI| D
akK verobn me¢badi |l pbnin noticbosi di

rossingover XxXxromosomlareén yox,
rossingoverin mexanhamida voamgé&n

| ma g &, - ¢ N Xromosomlar ar asé me¢ b

O X X T
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m¢badi |l b bacé xromati dl br araseén

Sn” | [Sn’ Sn Sn

sar1 badan

diiz qilcigh boz badan

uttlmiis qilcigh

koki.l ShH9mati k krossingoverin nbpticbsi
limipyin garéncéq hissbpsindbp sal
| obkp ol mayan t¢kl onmi k qél
21T somati k krossingoverin sxerm
genotiplobori ©z aralarénda vbD |

Krossingoveron tosir edbD

Xromosoml ar h¢ceyrobpnion b¢tén
Xromosomlarén reduplikasiyasé v
fopaliyybptinin noticbopsidir. Xr omi
struktur vbD gen tpbr kiébi. iHIbp, foyenn
i I o 11 i ki kI i genl brin arasénda
daimi spbviyybpdbp gala bilobr

Nbpzbprpb al maq | azéemdér ki, Kr o:
xari ci faktorl arén tbsingovdeor nx°pw
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gur magqg ¢-¢nh megtl bpg nobzboprb al mag
¥yronil mi kK D organi zmlbor dr
eyni ol ur , | a ki eterogamet Ci |
ol ur , mbpsDI bn, D k  cossimgoverin riealilyi |
di kil obrbp nisbbtbon az, Xoruzl ar de
krossinqover yalnéz homogamet ci
ol unur, het erogamet cinslbrdpb,
gurdunda meyotik krossingqv e r hom <ci nsi Xron
autosomlarda ol mur , bakqga s°zl DD
olunan genloborin tam i liki kliuyi r
Ki mi |, erkbpk drozofill brdbp meyoz
mitotik kros si nqgover drozof il mil -pbyi ni

e -, —— 3 W o ~—

kpki.l XM mosom -arpazlakmasénén mex
negmayi kK etdiron sxemlor:

lin®°vbbDti kombi nasiya il b bplagrc

27T n°vbbti bDqém¢ebamai | v I I b Dl aql

gol mMosigsxbl brin se-il mbpsindb

Bir SEér a organi zml bor dbo, bbz
romosomlarda krossingoverin tez
ununla yanaké kszinpbpgehkRlropbpsisnnglom

Drozof il mil -pbpyinin diklbrind
ezl i yiicdapvyainkiflorrdl prdp gahkabpkopn
artma m¢gkahidpop edi |l ir

Krossingoverin tezl i
Xromosom dbyi Kmbl Dr i t D
i gonema mbr hpl bpsindp p :

Drozofil mil-bpyinin i i kafd |
rossingoverin mini mal t 82a)i,y ih po
ak d318’C) temperatur krossingover.i |

Drozofildbp temperatur eyni dp
gestorir., Acl éq drozofil mi |l - by

o T X

N

>~
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arteéreér, suyun - at
I | D tbpsir etdi kdbp dr o
fordl ordbpo d D az da ol
erkopkl prdbp meyotik

Ki mybvi maddpbpl orin t
bir -0XUuU krossinqgover.

o1
M1 D

~t
c —
—
A
c
0]
c

XxXarar agq
r el mal

( EDTA)

Xr omos oml
ar éneén
Topdqgigatl ar

EKmamage&nitgmno

zofi |l db k
S a kr ossi

krossinqgover

DSIi riomilmr
n tezliyi:!

Xromosoml ar én k &
ar eén struktur

t erzelkioymbniin aasrityéarsaérn

nNbDticDSI

ndb Mm¢ DY )
sahbl or | S
hpbpssasder

Si nD xar i

sentromerpb yaxeén ol an

xari ci tbosirl bpro daha

heteroxromabhidabahppbksbdbh reaktiyv
Krossingover hadi sb

mexani zmi hpol b m¢gbyybDn
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VLDc YKk Kc NOMWN c¢cHc MKYYcTK Vc FOF

Canl éomaxariciavb d a x i | i m Dl antilliprimin tosigi X t
alt éndapy domliyoma] rda y € ronliklpilmn ybir kjigmi msip
ke-1r, b inosIb koei - srmibsip Kieslyon doy i oklik modifika-
siya, nosIbk eoadoy | wlkisomut asi ya adl anér .

M ¢ xlif genotipli organizmbr i - ar p az hiaidom ass €
saypsindbdodoy ik i Kk bak verir. Bu yurai
S. kKimi lohslordb b u ¢ ¢ r k adoy b xiklorsiipy a n € kK Bw |
c ¢ oy i dklk kombinativ dy ik i k a dyliaxiketok.a mp | «
c a nbyé t @ noiflipmy kpmin edn faktordur. Dy iokmk i y | ¢
kokildba K a ] & d adniéetnikiolari  t

Doy i oxlik
Fenotipik \0 ya genotipik \o ya
geyrkirsi doy i oklik irsi doy i oxlik
modifikasiya aby i oxliyi kombinativ mutasiya
doy i oxlk doy i okliyi
Modifikasiya

Canl é obr ig a n iiznnkbyyena Dra&@tdp gegdir. Hx bir
organi zm xar ipomin tosmigphcavaeb varmk kas®sinD
malikdir. Organizmibr i n X a r 1 cosirlorindgn h i oyypnn norina
daxilindbdoy i kb i mon | a roéilmplagpd a o t € p | Daha
modi fi kasi yanmgeénotipinadig a a § @ mé pyd balikiynia n
tosbv v ¢ r ommiikimMiodifikasiya tipli doy i kpiorliresn k e p dn,i
| aki n modi fi kasbtyal alkkmai gadn &
Modifikasiyala k ma qoa b i Inidkgvagmme | t  porqoaszeasni énl dir
uyjunl awmaldiér . c&nl & bR mpyyon amplguda t
daxilindb r e a k s i grim Mogliflkastya tipli doy i okligi genetik
baxémdan d¢zokeng-boank ar edackksm y bt ma 1€
ol mag | azemder .

Reaksi ya Ynuoxramaésdea. qeyd ebtindfordd
I n ki k arfbie moéhohosi §enotipb idam edilir. Genbrin foaliyyoti isb
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xarici vb daxili amillorin tos | praitindeb a kv eombl ru.m Boel Imt
ki, hor bir or g a ni z molifnplanmot; vo txas®Iior | N i NDMD¥YSWS ¢, I
reaksiya nor mal ar é varder . Lia k
albinoslardan drglondiron bozi plamptlor i vardeér . Hi ma
irsi xaspol araq quyrugq, ayaqgqt aft ¢ mdlay o
adadovkanénmi pigrhehtbrdono soh r(uym ol an)

dovkanl ar |l a - ar p a osilda kHli énradl éagyd a d ok
plamptior i domi nant ol ur . Hi onebir aajpnin a ©
t ¢Dk | mkii b, t emper at ur ubsairsag weya @ yfem n
buz baj | aspaog sobra bminmegrdnd garba 1 @ k& c
Denol i , akaj é osiemmmpeaer atsur umebdatlnis K y a

Belindbtoc r gybluilbg a r apmilpgdt mi Kk hi mal ay d¢
a | d é grmnaplanmtin irson k Bd-i ny i mabyik. @O&nmli, himalay
dovkanénén t ¢k °rt pupy i alippud @ ayenmqg
kbnara - éxmeéer . Bu ¢ ¢ robra«andsyir wbkiomn o
organizminbk a my¢, | pogaz aqnidredodr. bi r xass

Knsanlame@&amn a goreirn t mo gidtalr € y anikz a o
sbthindbn hendeordlagpg ar |1 01 ar alqu mardlédou
eritrositbr bopdbonbo k si g e n Ddiasvigypsendbon YOu x ar &
havada oksigen sayir. Organizm bu dy i kpypleritrositiobrin i arte
m Hyybn norma daxilindr e a k s ibyiar .g °kri sraitdon da K & je
yeribkbn r ay o n | abrpseskk3inD degik Dennli, organizmbrin
reaksiya noromalrdrcé  dmgnnidby irmediklorihol
gar K € r e acknoloriy atbk a g b t por ogsaezsai nnddé
uyjunl akmadeéer .

Modifikasiya organiznrin genotipi daipsindb b a kK bn\Jfeaatipik
doy i owlkdir. Bu dby i wliklor genotipt o X u n mu r ,b dohrsom a
nosb k e - mi r . Laki n »ormpqar Kémg¢gigu Koo m
genotipbidam olunur,

Kl kofb Ko h ans ea ildi @hetikaya fenotip w genotip
anl ayékéné daxi bgemtipinbyidx k i. y iF e lmko K
¢ - ¢ N Ko homia xotorn aozomyyibsi ilibt anék ol aq.

Tobmiz xotlor nbzoriyy bsi. Orgarizm vo m¢, h i t pr oblben

godor dbgiglok d @ omii Ikrd i o1 . Kohansenin p a x
c@windbD apar deé(ieqatt € b fgeemoottii pil ndlagg avr K
m¢ n aooi b n i aydénl akdér maj aod g im amné

- € X a rout@o; digor torofdon do praktikawws e | e k srindp la® y
phomiyyot kosb etdi.
Paxl a bitkisi p orpndblyyaa saidyedosaenm dj
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apar & mppbn noticolor i a K ajvedd qp kosdir. C

Codvol 9
Tomiz xotlb¢, Dapa € | a mninsoEcolon it o x okisil ar é
gr a meé phiriysg iib @l ° oxilit.
Toxumlar et i ri ol {[Toxumlaréookeérda o
Sepm |Xérda tagKri toxuiXérda toKri toxur
apare Anq : : Ana ottin | Ana xottin : .| Ana ottin
ill or Xottin osil | osil nosil | nosil
toxumlit oxum toxum
t oxun
1902 60 32| 49 70 30 58 | 48 40
1905 55 75,2 | 70,9 80 25 40,2 | 41,0 42
1904 50 54,6 | 55,9 87 31 31,4| 32,6 43
1905 43 63,6 | 63,6 73 27 38,3 | 39,2 39
1906 46 44 1 3,0 84 30 79 | 99 46
1907 45 91 17,7 81 24 7,4 7,0 47
19021907 51,7 6,7 6,2 79,2 27,8 6,8 7,4 42,8

Codvoldp i ki Dih¢xrttt D eéazprar €1 anm noscelpri m
gt | ir. B uDkisi @,66 graolan irotoxandu ptt, o biri isD orta
-Dk i s 0O, 37 qr o tda.rK 0 h @ n d @ zintb@sr ukih |
xptdon omirihomdx ér da t ox uml ar Bk mg K tbgiki ¢ k
xptdon a | esilm m n n okilort doy i -kbmi md i r . 6 ipl
noticosindD iri toxumlu xot t i n 0 ori t obku mli a r6én &/n
toxuml @26&n 2i $qg ol mukdubttin dXéwrgar d
xptiorindb b e Kk i | Ibpieky ns e -ethf ekoni v amr miéic éol 1
37,4 sqg ol mukdur . Ib @otkcd vne rpiorp, u | -ysansk
olan ordlor genetik ohotdon eyni olmu r . Bodopog@utyasi
vemn homoziqot biotiph <& b @ap ar d épgydnavaxitan sonra
safxotlor alohmé mezodgthno- ané K ol ur

Kbmi yybpt Dblambptlborinin dbyi Kmt

Fenotip doyi kKkbonl ioyinmmisre horspiha

organi zmin Dl ambptl bor i V D X ¢ Susi
formal akmasé genlbrin ciddi nNbDza
reaksiya normasé h¢gdudl aréndan k
Dl ambptin remakasi fa | o@genezdbp, y DN
prosesindbp formal akméxkdEer VD yat
uyjunIaKdérécé xassbplbrpo mali kdi
me¢ h ¢ amil |l brinin kompl eks t Ds
dpoyi KnldIDrnD‘Sz Dksini tapeéer. Modi f |
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geni kK yayél mekder . Qi dal anma KbDTr
yaj] én miqdarénén V D onl ar én - D
par si al tbzyi gi ndbpn amiéd cearod mamq
modi fi kasi yadeér Genti k eyni ol
vegetatiyv csulla -oxal dél an eyn
Kbraitinop d¢gkdegkdp forqgli fenot i
Genotipin tam nbpbzarpktamobi | mph
uyjun fasilbsiz modifikasiya bDmMmC
bel o modifikasiyalarén hbobr biri
Dmbpl D gpotirir. Hbpr bir vari ant ¢
m¢extoliymdi rgenBti pb mal i k orqgani
°mr ¢ n¢n sonuna qgbDdbDrTr me¢ h ¢t én m¢,
et mi r . Bir ajacdan g°te¢er el megk vy
doyi kKiy. Yarpaqglarén genoti pitnoilni
i nki kaf KDraitindbp forqgli fenot
bl ambptin artma vbD ya azal ma ar dé
¢.zrpo Dlambptin dbyi KmDS i reaksiye
séraséné bombpl b tgont itrobkn ivfaardipasnitd i D
hesabéna formal akan variasiya seé@
dboyi Kmb dbrbcDsi ni gestorir.

Vari asi ya Séraseéneéeé yal néz K D mi

Vari asiya sérasénateéaxirlasoigahmmt

amillbrinin kompleks tbosirinin |

variantl arén yerl|l pkmb ardecellé]
|

|
r
n
bk | anj écén
n

DIl ambpti ni DN - 0 X orta vari nt |
enda vD sonunda vVvbD ya K C
h¢e¢dudl ar énda yerl pkbn variantl a
maksi mum) -oxXx akajé ol wur. ¢ox ¢
gayda ol ar aq, pol i gen iDrts i ylyamo
(boyun uzunl uj u, dorinin pi qme
Organi zmlborin digbr bl ambptl opri,
Dl ambptl pr ol dugca dar reaksiya
reaksiya nor maseée thg¢ dgwdsltaorréincdias i |
uzaql akérsa, bu variantl arén ras
¢coxsinifli variasiya séraseée qur
sbprbbopst olaraq siniflborbpo b°l ¢ng¢r
mm) 27vari anté varder . HDoDmi n vari e
gi ympbpt i akaj]J edakeée ki mi tapel ér :
sayéna b°l ¢rlor, al énan qi ymbpt



Bel ol i-k1/p9 =297 yponi 3psbbofabbrgdiymb
-oxsinifli wvariasiya SsSérasénén a

Siniflobor
I [l 11 v \V VI VII VIII IX
71-73 | 7476 | 77-79 | 8082 | 8385 | 8588 | 8991 | 92-94 | 9597

Bundan sonr a sinifloborin ort a

1+73/1 2=72; I Ki nci sinif - ¢én 74+

Siniflpbrin orta qiymbptini onl :
variasiya séraseée aleéeréq: 72, 75,
siniflpbprin oaymégvgmbahoboraragrego
S nifloor mm

gi ymbpti 72 75 | 78 | 81 84 | 87 | 90 | 93 | 96
Siniflobori

tezliyi (f) 2 4 | 6 8 | 11| 9 | 6 | 3 | 1

Bundan sonra hor bir sinfin ra
sinifdp fordloborin sayé he sbadbvipd n ét
edilir:

Cbpdvpbl dbpn g9dakanad eyz; tkbisnaid ¢ f e C
beki nci sinfin orta qiymbptidir [
Variasiya sérasé tbdgiqgq olunarKkt
torofi ndbon qgaywul mmuekt obdil cameetndan i ¢
variantl ar gr-aptakdgémelffamagp ayrmré
gi ympbpt i V D variantl ar én grupl a
m¢ebDyybon edilir. ¢oxsini fl iidirvBanun a
hesabéeawnr ayveériantl arén vb onl ar
daha dbpqig m¢gpyybn etmbk ol ur. ‘

toplandéej é sinitf tbpdgiq o-temanbD

edildiyi qrupdur. Bu, varasi ya S ér aséneén mo d ¢
DIl ambpt i ¢ -¢nh moda adlaneér ( MO) .
Hor Dbir sinif .zrpop Dlambptin ort a
ngi
2
Burada x-pl ambptin hbobr bir SX| Tnhipfrr ¢k
sinfob daxi | ol an variantl ar én
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giymotl bprin comi dir. Variasiya S
komi yybt , orta kvadrati k meyl V D
kbpnar a-d@érxma aid

Ort a pDdpbdi riommil yoynbDt b &%y n f D
modi fi kasiya dbpyi kKkbonliyinin DbDsa
edilir. Orta bpdbpdi komi yybot (M)

M=

ZE
x-

burada, S (x@ © hbpr bir sinfin orta mi
I

rastgpol mp tezliyi nipvahrasaisliiymi ns éan
variantl areéen ¢mumi sayeéedeéer .

Orta obpDdpbpdi kbomi yybptin giymbDt.i t
mo d a | sinfin giymbtinbp -0X yaxeée
doyi kdbDrm€MmmcDsi ni m¢ebDyybnl pkdi r mpk
kvadrati k meyl i n hesabl anmasé ¢
komi yyoptdon (M) kbnara-éxma ayr é

a=xI M

burada a M-dbpn hobr sinif cZIr @mktbinm r lac
czrbaoqi ymotta odMdpdi komi yybotdir
akaj édaké d¢gsturl a hesabl aneér :

. (x- MY

G:a(n-l)

bur ada-Mih»or bir sinfin bplambti |
komi yybptdbon meyTvarninarctolbarn é rc pgmu 1

Vari asiya sérasénén grafiki | f
Séraséne, el bco d b DYrisini t D
m¢é¢qayi SDS ¢ -¢h variasiya bDmsal é
doyi kkbponl ik Dmsale(Gc)rtoatIava:)cUrDajtll
fai zIl b nisbbtini I fade edir:

v =S aome
M

Vari asi ya séraseénda °© z Dksin
doyi kkbonli k bpmsal énén ¢- vari asi
0-10 %, I ki nc-20 %oqgiynpa phomhd | kdi r . Vi
¢ - ¢énecyg¢, yé¢ksbpk hbpddi D | adnobnt | -no xd |
¢c-¢n gqgeyd edilir.

Variasiya sérasé grafiki gayda
cbdvbldbp wveril mick rogbml par)d,pny¢ ziD
siniflbrin orta dqgqiymbptlorini ( X
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rastgpopl mp tezliklobrini (f) vyazer

variasiya Dbyrisini, ybni variasi

Qrafi ki nol tmajsvearg®storir Ki, vV a

variasiya sérasénda mextol i fdir

kbobnardaké variasiyalara i1 sbpb az t
Mutasiya

Mutasiya @flotbon vbs € - r a y € o, iason b domedbyvi exliyb
deyilir. Bu c oy i kil organizmin tdi hoy at énén
morholplorindp: gametbrdp, ziqotda, yetkinlik w g o ¢ a | ébgndopdid v
ba kwem bilir. Mutasiya organizmin ist somatik, isbrsb db cinsiyybt
h ¢ c oboyndd bpmolp golir. Mutasiya terminini ilk @fp biologiyaya daxil
edbn Qugede Friz ol mukdur sa, |l akin |
pvvolki alimlorin psorlprindp rast glirik. HplD ¢ . Darvin fbHe
bitkilorin - phlillok d i psind ndby i kos 1 esiihde b u C ¢
g ° milmpdon, opfloton b a en irst ebrx € r dyai kool mh a g g
yazérdéepdnDbaruwzium,b ayaql ar & gpéd®mm@® f
VD Uzun AmokKano g o y olumbhtaver@ b hbauq q € ¢
doy i kpiorl im A spyak-tokdo bvam dowiemmk i k adl and

Qugode Fiz 1880ci ildbn bakl|l ecygbpaqar déej é
Lamarkiana Qenothera Lamarckiana adlanan bitkir i norisimds
mut asi ya bak v e romidikBozifbikibma dtlaaotior doy, K
enot er an ab%ogkmn modion mi erdij hotta deFrizon | ar é
n°wadl andér mékdé.

Qugode Friz mutasiyameoriyyps i n i akaj eédakeé qcz¢
Mutasiya@fiotbpn bak verir.

Tozb formalar sabit olur.

Mutasiya keyfiyyt doy i okligidir.

Mutasiya xeyirli \p zororli ola bilor.

Mut asi ypa m&margnEon ¢rgqanizmbr i N DN S

fordlor i ni n sayéndan asél eder .
6. Bu vwya digor mutasiyatk r ar ¢ D€ - éxa bi

Mut a s i psann évlatasgalar mikroorganizmotdbon b a k | a
insanlara qdor be¢t én c a n loe Ihadiedira Muthsiyadar

abhwbdpE

organizmbrinb ¢ t ¢ n bpkax ii lcii v r g a n IDamotlerimdb,a |,
fizi ol oji funkMuyabayahda ohimog °0g é
tosnif olunur:
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|. Genotipindpby i kbDixlsm upbinbyg 9pmut asi ypaehaf a

Xr omo s o ml aorsegukturusdawod a v bi oms as é g ¢
organoidbrindb b a Kk pn\dog 1 K iprkmutiaskydlaramoob olur. Genotip
gmut asi psanliafraétné :t

Gen w Yy a mA gmutasiyalar: xromosomlarda sitoloji
g°r gyonmby i K ioid. i Kk |

Xromosom mu txemasogmdaxila ® & r o mos o ml
doy i kpiorl m

Genom mut xgioymolsarneépysiakpseln@ n d

Sitoplazmatik mutasiyalar: plazmogerorin doy i kpsi.l m

Il. Fenotipin dpy i kbpeilinmRarakterinbog °pr

1. Letal; 4. Fizioloji;
2. Morfoloji; 5.Dava n é K ;
3. Biokimyov i ; D6&.,.B- ¥ & h
mutasiyalar.
[ T I He t e m-0ézxi ngaostBtnaa ¢gz° r
1. Dominant;
2. Resessiv.
| V. Knduksiya ¢suluna g°or
1. Spontan;
2 Knduksi on;
V. Mutasiyalar hom- i n i n pvdksingatur.
Vi . Kr si ibmkanl ara g°r
1.Gener ati v (oor n8i I h k C engph é 1

morholosindb¢, e- € x &) b i |
2.Somati k (s omdag a-kée xhégco)eyr
Bi zi m ¢ -ppmiyyotisgénatio tosir edbn muy asi vy
Onl ar & dmonden gkeko-iikr n

N©° gvti (gen) mutasiyalar

Valideynlordon nosillorpirsi informasiyalar gemr vasiosilp® t ¢ r ¢ |
Organizmbr i n b ¢t ¢ nolammtiorr fizioldji oxpseolori, madadlor
m¢ b agl tipi genbr vasiosilb nosib k e - i ror i emlur | uk
mut asi ya banrl areé& aeddkleridobamot vb xas®lor dp

doy i ki | i r.
Gem ¢ mu nokildpib a x € | sohin vahidirysiioy y k i - ibk
madas i hesahb ol unduijay m @édomsda & @& K abnvee

mutasi ymhamumagti ya adl anér .
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N ° gvi mutasiyalar - psa®n resessiv istigaohdp gedir, yoni
dominant gerdr mut asi yaya ujr ayamiaaglardae :
domi nant mut asi yal ar d @tlp meagiyhygan :
uj r a mawd genbrin vbziyyot i ni boaiywdt & miph & di v u
termini ilb ifado edirlor . DhikM i p O adl anan back.l
pdob i y yt a dd+t) ilp¢hamin genin mutasiya pziyyotini isb gobul
ol unmufki m &ii kpaedyrior . i 1B a kK | aonjinéhrwtastyayan |
uj r amecxk hak i |alpehdd mho lko j i Xr omos
salblorindb-1 ok us | amkém ka os.,@modophil¥melanogaster
mi oyinin tobiotdby a K ayyddoni i or i g °g2léer mé z @wié r
vbh K i by a@ ror mal) hesab ol unur. |
noticosindba ] g° z | ¢ 1 ¢ 0 mmekydiarn.aa BaInf gseass & n
wilpi kpalunur. Bu lorifi dp ingilisco whitea ] s ®nz ¢ondt @.r n
Aj g°zI| ¢lwiloi kpaedildikdb g € r mé z & g(rorimal)lwg Kk
| kD@l itD geyd olunur.

N° gvivbya gen mutasi ygae uDNAbyymo h
gendb uy ] uobn Qbisesind nukleotid ®viyypsind b a kK bnv e
doy i oxlikdir.

N©° gvti mut asi yada D Nyyon sainbriado a -u &
ayrée norklne odtpladnio | unnmaysmpz v ol U mina K ¢
verir. Bu zaman RRNT-si sintez olunamn irsi inf or masi y al
torkibi doy i ki | i r . Bsindbdh g clysri mtwele ol ur
gurl ukundan, a nokiinin tvo rykau | aarr édnéécné
doy i kpsirb swbpb olur.

Mutasiya mticosindbz ¢ | a | mo briabknin oy n esiMmeytral

xarak er | i Draplo gdmiosay (@ws ., DmM¢éefx t n° v h e
i nsulin), z ¢ | al mo Ipife doy il Ko8IriD finsarida n
me¢ Bl ti f tipl i hemoql obi n mo t g k al
funksi y assesobebn oil tom . z clga | fi eyranseénot &
yetirirsb, onun @y i kb | mor gani zmi n b¢t pmin f
organizm ya mhv olur wya Ioyatilik gabiliyypt | -0X akKkaj e
Mutasiya mticosindb DNT-dob a k onva i ok i k z ¢ | al
hissinp tosir edir®, OD@OmHe¢ r . Mutasi ya z;¢

zoif dpy 1 okligp sbbpb olursa, o, organizmin mirfoloplamotiorindd vb
fizi1i ol ojporinde ¢z 8 M s idyay tb ° y ki oxoikl omampla n
gotirir.

Axéréncée | et al mu t Bhg oldr abry az abmay
n°agusl ar | a oid Baibynaiy asg yal ar heter oz
da homozigot halda tam letal olur.
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N ° gvi mutasiyalar dominant geytam dominant v resessiv ola
bilor . cn -o0x resess#siivnimut aNsel yybaitdo r &
a s éldrag xegirlivoz i y an | oe. Bozbndob iboraltdez i y anl é
olunan mut ea@tndgaaalr aree/l akn  hosryrvafnd
xeyirli ola bilor. Bebmut asi yal ara mal i k omady \
yaratmagla bmi n mut asi yalsar @oli 2Zmsiring aradanz r
-éxarérl ar.

Let al mut as i ym@heyaanlardaliagtthrgrn b i t ki

Bozon bir gendb a k bnv emmut asi ya o r qolmotind mi
deyi | , parfodokng @ t ox unur . Ysillorda rgénrin k ¢
pleyotrop bsirindbn d a mé Kkau kh aqda qmBs.ydtozodildb mi
mutasiya pticosindbr udi ment ganadl ar @b olae y
vg (vegestigiabgen eyni zogimlyatdiyanp, midl°-b vp¢, y
gél - éql ar épsiirmokgi°ksatf ena da t

D¢ zgvpgeri d® pn mutasiyalar. Genbr i n mut apsagny a
iki istiganot m ¢, B @umur. dIbbii normal halda olan gen ka K i t
mut asi yaya uj r aya aupadr; gxpmtassyadeyilirh a
cksinp, resessivgenyermd domi nant hal @gaa pgl&y
mutsi ya deyi | pifadp et n b b a & ,minasijazAsYra
g e r ipn nufasiyaa Y A

Vpoh K i bntyenpwkiyyptbk eoa gen mut a Dimytant a
voziyyotdon 7 vDh K i DiDt jksilh mut asi yal ar aadl ¢
mut antprasesimégken reversiyomatadl gal
vaxt resessiy Dksinb mutasiyalari dominantx ar a kt er dakeée
gen yeni wziyyotdd vb ya bksib ar al ®op i pi hl i Kkt ir
mut ant | e genlor M¢ X tnD mdtgsigaiané n  y ar ann
m ¢, glit olur. Orta hesabla 1000000bwa 1 min. genoh 1-5-p godor
mut asi yay ani mufasiyaiy- éoros atqg ¢ f bdir. hakid bitki,
heyvan wi nsan popi | yolfanutgna gesbrmnod i@st girpox t
tezliyinin comlon mi K i gygyawd &€ zbgom&os €1 b u ar tbmeé
ki, X ¢ Susi he s abl laima brahbin sa@tes yat h
foaliyyot i n i aK®] g esalsadn vb mut ant gen
me Biti T vatéaadbiBuz da onu oseyblhrt
istiganotdodofoloribmu t asi yayma ujraya bil

Bozi hallarda wh K i D qtaiype d éoksinbgreurtiasi yas €
digor genin mut asi y eesessiv gentoi Xnk aqg asirk €
noticosindd vbh K i fD eDiopDlo dlan gerdr, supressorbebt i p qgar
tosiriisb-supressi ya adl aneéer .

Allellor - oxBiugd uyuxar edakeé m° vpz wmlna
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ol mukdug. Ahdmdbdl odeidi kdo mos oml ar €
gafgre K epkani Yxe dloomesessivigent v b a kK a ds¢gh¢ ¢ |
a, Bb; Ccvbs.wi.a.Buradabr genin bir ol e
Allelor i n g e n enildikdbansl eu nP yorl mu pzoth bir donkinant
vbDy a r e s e s soifvoroentibimetdsiyayestutula ok, A, A, A A
Asvpi.a. Hom- i n i elidoeb i a Ip doreeodp doy | okDk; B, &, & as,

asasvDpi . a. ki mbilorh a |l B ua ragaboydepar big deyil, bir
neo-hot t a daha - ook Buad dll@bt i - ok hu jbu | c
allellor i spéywaaz dielgdra sdriegfds é Bal &reor i

genotipo m ¢, plif organizmbr  me y d a nbaaa-a@sxages vbiial

Allell or seri y ashyiéni gindy Hominant olur.a>
a;> a,> az vb s. Allellor -0oxXxl uju omndo zokilya
°oyomi | mi kdi nXxmDomzod mdnun Dmih vbu K iu
rongini T g € r mé ondirl én &dominant genw” d ¢ zb¢nmutasiya
noticosindd resessiv gem- e v r b Bumun bsiindon  gofinzrin g i é
olur. Qeér meibap°g°al bkl awYw) 1d-pagodora s
m¢ Blitallellor s er i yagoémimedidra.na (¢

Dr oz of ioninmn ggi® zd € r mé z @ik, eokim, an Bi¢, m
a. onglordo olan allelbr i ofiylrmi kdi r . Dombdapna
gedn vb allellor seriyaseéneéen bpbdgninam durs @w,i y
Ww?, Wwvbi. a.

Mar aql &€dérpbpVkgeninindllelr 2 onfi inl chamés é
genotipik plambtindp, ypbn | g °ormyipdd m & K abholurdir. Eyni gen
m¢ Blif spviyypdb mut asi yaya osindd alellona s é o xsl
meydana - éxdamot i i aikgpMylyodpibzr a h ¢ psi D m
allellor seri ya-s€& mdans 6| yoacghesatbhdaddbilnp? s
Bu hall ar da yaxok € s&riyas eéyaar a
heterozigotl ar én - &rdp dAalramananac
psasénda fogyono tao lpu mmtlomlp ( 1Bi: sL B meyda
ola bilor.

Allell or - oXx | wp-uinmi nh adadovkanl ar
m¢ Blit rongdb ol mal arpemké oglCasrt. Bu dov
tamamibrongsizi afjal bi nos f or maé md &€ me yBd @am
qgul aqgl ar é&, g wYurnu jgara bdoa iy migh a bobDK iy a a
ol an hi mal ay bumchdury Bodbn € n ibha ° tog ik nl h a
b¢t© vhirgphgbbol an adadovkané da vard

cgor bodoni eyni ongdb ol an a d adQgenbd iDéi nkéa r
etok, albinosu(C’C®) vo hi mal ay d «\CR &omin ayenkrin é
allellor i kK ioretnpl it wa K . Lakim wenl sgirsdenre
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ol mal aremée s-icdhputrbiarn m- ar pazl aco.er

Bodoni eyni mngb olan CC hi mal ay  a2cy dov «
-arpazl akd éosilde&g d apdiyikejyhnmgd OC; 2CC' vb
bir pay da hi ma@cagl aaéadmo hinglayié |
adadovkanéneée al binos d ovosil@ng -a p e
himalay wbirpayda al bi nos fenotipli @ida
b¢t©wleynikmhgd adadov kan éonglihki voaalbiaogluq r
¢, @mndb domi nant ol ur . onilBhu ¢Saeotin glleallor a
seriyaseéndan ol mal ar & bpay demn iégédsa
yazsagbelb i ok i # &C>E"@*%G%C%

Allellor - oxl ujuna aid misallar az
allellior - ox | wgiu rmear dsl di kdi r . Bu hag
foslindbayr éca iockkahat veril

Spontan mut asiiTpbmitbavy ya kondtosrzrl 4 fya t
istor  h ey v @istbrsa doditkilorvi n a roai ©laragdratastyalar
bak verir. L abkelbgol ii rl kk ib,a xlBw« draoktbe &
m ¢, Blit istigamptiordo meydana dir.

I mu mi h akl nnuasyallaeseyok vbistiganot s i z Db iesik
doy i kpd i m. Laki n k eanykrréert g eompkatr saayskra
be¢t ¢ nor ey neklikd mut asi yaya ujr ameélf.

istiganmptdbb a kK v er i r . Laki n aloamdieknd gar N
fosilDiorb eyni cin® mbn s U b brdp Phtdsiyalar bubirinbo x K ay é r .
cin mbn s u b orin ivindd b i r mut asi yn b auk

mut as ibonigiam éc ihn s i mindibda ¢ Yoanbk al&r.\Akademik N.
K. Vavipdbonmv P uhomon algrganusuadaor h et mi

Genbr i n hamésénda ophueyna blmdr. | Drozofil g
mi yinin X-xromosomunda yewmkon genbrin mutabillilik tezliyi hor
nosildb 0, 15% i ki nci XDf 0 o § &om dtkp e@omdag &
1,2% gametdletal mutasip b ak verir.

Mut asi yal ar ®@mboyis Box InDzoji, hmmedd Selgksiya
| mihdb- o x Db°y ¢ phompyyotaik t v &ridéer .

Genbr bmgpdor davaml & @ing alt daxili vdarici y
amillorin tos 1 r i altéenda mut asosoy & yedilbcDld | r
dorocodb db seypk b ax hadig deyildir. Ali bitkilor i n, he pv e
i nsanén genomowdahw¢ ar miengl gemb o
gotirdiklor i mi | y o n | misinbbam¢ glainfe t mu t- abe azy a
olmur. Lakin bb i Draitde bu mutasiyalardo i | Dstoebfindbn ya
tutul ub saxl anéel ér, by amudtaa s-i &xad ak
faydmzber | v o Ibbmais @sngyydn edir. Hitta Db i i Ds e
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bozbpn | et al xarakterl.i mutasi yabkan
yol verir.

Ayagr é spont an mu t a sosilgoa h @yyoe n
mut asi yal ar ord ank ésynaunmrdanisoptadm et ylyoniok @ r
Bir s éorda, heyvartlakda v mikroorganizmbrdb mut as i y

tezliyi -o0x Vyax él@>-103-t, yobi ,hor H0800 wh e
10000000 gendn biri yeni b ak v er mif K

genbrin mutasiya tezliyi eyni olmur. Bi bitkilorin labil genbrdb
mutasiya tezliyi 1d-yp- at ér .

Ali organizmbrin genotipindgenbr i n  mi g dlalpcél dounj u
nozorp alsaqg, onda birosildbo mut asi yan®s ébh&] & ex

bi |l ir. Bak vermi Kk muobsasifwagidat @&@n c
tosbv v ¢ Dk eldi , bb amutvaesri yal ardan mi |
C gor | ok uslragre®00 fal arghraznirvdo b u d a h a

gobul etek, vD bir nosildbn © v grdlor f ni n mi gdar & 10
b °pgindp 1 knf satpdp fordlor i N s ayaé -lad mirfoy.d v © m

boyu 1000 gamet h abmfendoh ay Basar
spematozoidbr i = mi §,d ay @ mulr6iora K0 € § t & rp) .
populyasiyadatr nosildbb ¢t ¢n | ok Qs mbar d¢ z mnlit a

ki budal0 00 f aydoal @&c gn®av ¢bni Im° vc wido o
on minbrlp nosil verdiyini mozorp alsaqg, ondan ®© v ¢ n b ¢t ¢ n
onun Drdlorindb on milyona @dor f ay dal &€ mudbdoski,y a
onlardampvb i I pD¢$omfindon s a x| apd @aly&@ra.l éBanlut a
yakadeéejopedamahi yaxkeée uyj wuan | axekkilliks €
sbviyyps i n i pimpging $olab ola bilir.

Xromosom mutasiyd ar &

MOl um ol duj u ki mi X r o mmmsolodliyanr d
saxlamaq gabiliygt i vardeéer . Lakin buna be
doy i owliklor b apwbilir.vXeomosomlar yabii olaraq (spontan)vya
sii yol |l a briirn s(é&reant g ewil nhadglar) tasirié ,
alténdaydirbiovyerimdm- qgér él ér b dedka K

xromosomlarda fragmentasiya b a k verir. Xr omos
fragmenbayr é |l g qgdgaé r (€l ma d¢ z Dslead miom
fragmentbrdon birinb s ent r o mer d¢Ker, 0 b i

Sentromeri olan fragmemsentrik fragmetsentromeri olmayan fragment
ispasentrikf r a g ment d doy mitoa yolu ib bH ¢ longbasentrik
fraqgment senéendmar inoo mmh d &jr o onm s
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-pkilmir, homi n  hbpdpa@ ey pEgetgew oriyir. Lakin sentromeri olan
fraqgment adi X r oond sno noBmayi nkmt imi a kb ¢
h¢ecooprke-ir. A Db e r roasxiromasomldria knormal e
xromosomlarar as € nda mebykonyguqapiya gentleors i mmifx t
strukturlu xromosomlara malik gamatimeydana gir.

Xromosom mutasi yal awbéxr a mo sno s
mutasiyal ara b°l ¢gne¢gr .

Xromosomdaxi | i mutasiyal ar a:
dekers) , X romrmio kiloknos $ al{ dupl i kasi ya

ay-a ¢ r @orisim180 - e v psi nbtiomsindd genbrin bir xott boyunca
d ¢ z esi(inversiya) aiddir.

Xr omo s o mibyair kaiorbase teanskbkasiyalar aiddir.

¢at é k miranosopn ¢ -bshnse goemdke &bk
deyilir. Mps.,x r 0 mo s obrmmdorgengr zi t ut ul dorimaplg &r &
ardécél pdlb(ABE&d®EY.gyaxiid da dahay a n i ol ma
rogpmioribyerlok dok r 1 2 3 4 & & r O md s ondd O
buwya bakqga bir mgennbiryestha X q € rodzbsimoa n |
(10-c u g e b, pndalxgomaesom bekok i | al ar : 1 & Z
3 gen 8 bp9xrormo3omdeg kolgl alar: 1 23456 7Bu ¢ ¢
-at ékmazl éq . Hebhadi® @roecfiinXad r @a mé s o mu n
v e r nonermaV ganadvozindd kbn a ro&@k géanadlabmplpo gol mi k d
Bu mutasiyaNotcha d| anér . Bu gen p s eokird o
Homozi qot hao hdagr ¢kreoziof etg@Ne)eh
mutasi ynaighder ohnoagq heterozigot ha

Lakin Kki-ik -atékmazl égda -mt
homozi got oklerl ésnadlaa nmmabsl, dpzofild@a j. g °Me |
(w) , sodonlilék (yb blamotiorinin Y-xromosomda alletki olmur.
¢atékmazl ej éoni Plzygmslimgda yook mags-e¢
Xromosomunda - abné kgmarzjlédjgal Eaak bpne
-arpazl akdémsidorhoma m. - Bit epsma iz | @jl & e n
plamptb malik fordlor meydana dir. Bu haldoy i ki | mi Kk  xr
nor mal al |l edhiri n 1 tdivyini g° st

Delesiya.Del esi y a ddaéliakia tetesiyada xromospmlar
ucl aréndan deyi |, ortadan qgéronl €
deyilikiyerdon g ér é | mse.k, obaukrl.anM €34567 89Io
10 genli (lokuslu) hesab elsvD 4-c ¢ | 0 k u ssiminmpbzoo algaq)
xromosom beal kok i | al ar : 1 2 o3 &5- 61 o’k u8s
d¢ kKd¢ wermgl sna q, Xromos oolarn 2§67 210U
Del esi ya pkia- bRygodlakghoe r
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Duplikasiya. Dup |l i kasi ya b dal é« imkgiabhbe
prosesdir. Dupl i k abgybny lakdsawo yxa o mims C
| okus art méxo ok uar, | abnaékrg{axrobsrSoaalmdé i
Bar adlanan mutasiya oumdur. Bu @ n i d a K Bklprai nn ongi °|
uzunsovwz ol aqgl &monogl uxrr.o M srindmd par &lzan
tod g i g ant mig R diar genk olan xromosom saki iki dofba r t mé
olur. Hotta tozbn bu sabn i n bofp 4ok rda r ol un meadilie. 1
Bununlablagpd a r o | arirBarglanmpti’de ¢, wlit doroecbdptoz a h ¢,
edir.

A B c d e A B cd e A B Cd e
N\ B\./\/ >\|/
5 SA AN
N ,
L .D B
| ’3“” oy | == Q‘?:(]UH
MC N | ; A%L
B B (£ B ¢
N/ 5\.'/ N/
//\? //\\ AP
1 2 3
kokil51. Xr omosom -mtlékkinazd &g re -tiadpdfkimaent
27 hor 1 ki ucun idefekmamazl| €] é
d3ixromosomdaxi |lidelesigt € Kk mamaz| é

Knvervegasi ya zamanébpkxir-a gka svd fhy
sallorin 180 - e v psi Iotieosindd genbr i n de¢zeél me K
doy i Ki Ilbhm r Xxr @mo s o mda n obyybmashibdbggangrioh a ©
d¢ z ¢ | ABCPDHEFEDQg © mesibk | i nver si ya Dy aoR h «
ACBDEFola bilor . Knversipangn cmaxrwenomo
n ° mpd getnolidir.

Xromosomdoai g- qér 6k magezlih, didn mb- aekv
veobi | mir. ¢enki xoloriol nedosner @& m € Loaillp h
birlbk Wk qabiliyyotino ma | i k deygygkEer élcelos i ok & ¢
birlbk mk X ¢ tinemaylyi k ol ur | aksbbn rdcessiveletas i
effekt]] Ddooml| aOndombdei gqot D ddaph d :
heteroziqot wziyyotdo m¢, kK apblundr. Lakin letal effeki malik olmayan
inversiyalara da rastonir.

Kki piinpeér siyal alr paaséntric w dperisentrik
i nversiyal ar . Parasent r AKko ADBR(ceir s
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sentr onoei) genbr igl sy er | b ipordoy i ikogiil(AB d

CEDF) lveair
Perisentrik inversiyada gamil y er i ni XTr omobe D Ml
ABCD o EFdigor - pyABE WDCFdpy i Kk mi K ol ur .
A B DEF A BGDEF
? M oo
5 AB C EDF '{\ B ED CF
D/'_R\ E D,‘D,o,\ E
/0 E) (0 e
o2\ ) LI\ /A3
ABChk  hF A B F
¢ 2

kpkil 52. Knvemisi ya tiopl

Homoziqot inversiyada krossingover normal gedir, lakin heteroziqc
inversiyada krossingoverin tambpwvy a Dbyygn opdor gar Kés
Het eroziqot i nver si ya | msb bu zamann
Xromosomun i nver sbkyrao vxaikn yaevw enn ikn

K n v e robiii pppulyagiyalardai heyvanlarda w bitkilordp rast
golinir. Hom- i n i onl akd ®bé ¢ &€ sogyprarhaawlpam
tosirindbn e ks peri ment vyolla da i nvers

Genetikbr beb hesab edidr ki ,ooim°®vdi ver ge
i nver si yehomiyyot b°ygkder .

N° mihtok a m¢ bigmvde r s i pyyenmhenmyyoimg, v ar d é
drozofohonettb¢sgml an 1 ki | rq amsans é
I nver sipb@bn & i borirorgBelp moticoyp goimok olar ki, eb
buradan divergensiya baxklaya bil

Translokasiya. Ho mo |l oj i ol mayan DymonN
hislori ilDb m¢, b @ eéthosind (yerdby i ®lonnp) translokasiya deyiot.
Bakl anjéc (homol oj i 0 brimyesipa meini bebr o

tbosov v ¢ rok A 31456 w7 8 9 10 11 12 translokasiyadan sonrabel
xromosomlar meydanaokp bilor: 1 23 10 11 12 w7 8 9 4 5 6. Qeyri
homol oj i xr obndsmylbard@msi sdypsirsibspmolD golon
xromosomlardan gendin pvvolki yerlori doy i K mi K ol ur .
ol unmuk xromosonibgekada iigennITr ansl o
c¢t hedter xziomosoml ar arasenda
getdikdb x a - v ekriil kKal ér . T r aon s | nogkbassatisiyl a
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bey¢k ol duqda bir ¢t deyi |IDpgedi. ki
Tr ans | okoksaimpg dggon phbmiyyot | v azod € rmpf v
araséopdkbomdboml ar arasénda tam
homin sallor i n gohum ob npavdaéxgtl saar € b @ K Vv \
translokasiya i izah edib bilor . M xftorin XwlY X r omos or
° yomildikdp, X Tromosomun bzi aktiv salmsinin X-xromosomun

homolojisalmssimuy j unl uj unu da odiibphap | altascs

Y
|

N

Hopmo

,
O

~< |0 | |D
5 IN NS

TooHeRaKaeu

)

s > |z|>
> > [og [>|™

kokil53. Transl okasiya heteroziqotda c

y ux airhéedtaer ozi qot konyuqgasiya; akKkaj

heterozigotlugd&onyugasiya én s xemi , sajda qgar]j
paxinemanxé& oaa s lckenllnayruegrasi yas

Fragmentasiya. Xromosoml apopeon pahi a$ a
fragmentasiyaa d | anér . Bi z yuxaréda qgey
gér el ma balké nvaaoridbozkmdsos e nt r o memzilorid ¢,
ISD sentr omer si oitp sgnadrdmersiz xromdsdm hseri
he¢egcmymn bRindpgnenorb-bkiipb i | mi r, pdomal B ¢ ¢

hadi©®iooof r agment deyi | i r . Xromowemsfazada a
Xr omat ioddork £ K @lglundr.

I mu muotlp, y -atéekmazl éq, del esi vy
transl okasiya ki mi X I 0 noors genotipiadb e

m¢, Blit dorocodpdoy i kpiorbsmbob o | u r . Bunl ar ha
Tobi I bpwms ar ek si y aategal gur v toki a m¢nh por o
m Hyypn bhomiyyot kosb edirbr.

~162~



Xromosom by i kbiDrinimmexanizmi

Xromosom day i koiorlnim mexanizmi bbb t am aydeén
Xromosom @y i kpiorlinim tezliyi xarici amilbrdon (1 onl &
K ¢ al ar domimaddlkrdomyywo organizmin fizioloji wbziyyotindobn
aseéel eder .

Hor hansé myriokoml sno mnd ar éefraqgmeatbrie | 1
birlbk mei saysindb bak verir . Bir -1 yi1 no i
delesiyawi nv er s i y amsieDmpzDbyatkDk. v € r m

cgor akresentrik xromosomda geml tps a ary, fimok pmpblD
gotirirlorsbvbtbmas olunan yemh q € r éisbpoada gikdme, - y O

ged bilor: xr o mos omun nor mal pru;r | delue
Xxromosom yaranar b/ akrosentrik bmplD golpor. Nphayot | I nve
Xromosom yaranar.

Homi n yol I a met asentr i ko bikok @ mec
noticosindd normal xromosom t¥pa oluna bir vbD ya xromosom
aberrasiyal arpé meydana -éxa bil

Qér & Ibmg b adnormhosomi funksional vahid tetr (erkon
interfazada) v ya iki xromat i d (interfazanéeé,

voziyyotindb o | an z a ma bilor.bVahd tel eorholbsindd gedbn
doy i kpibozbmxromosom dy i kbiorl, ikl xromatid norholpsindb gedn
isoxromatid dy i kpiorlim adl| anér .

Xromosom dy i kpiorl il ipn é x a3 & | gharp genotipk dir
si st em pkmbymimkafA yerdi. Xromosom ih di skr et
yDn | onum i fm¢ xltokus | ar é& -a yormigmatn vbz
X ¢ S upHpr vy w ibyypDm gtnosinb baxmayarag, tr bir xromosom
tok a my¢ | por foosremsa [nggwkbma ® € q aos Kk & | p@Egotbsat
SiI St emi K1 mi °© zéng apar er . B o
translokasiya oticosindb genbr i N ar d dpg € ko$i Bkgprénnyenn
pamotior i N me y d a n abob-okirx Buahadis oabn duplikasiya
vbd e f izkaemmasn € dmolumg K ahi d

Xromosom ay i kbiorl vasisilb yeni genotip sistemi yaratmagq
olar. Mpbsblbn, translokasiya, inversiyapbvya duplikasiya saysind
homozi qgot y atinmma | igka bo ll aryyf or mal &
onl| aoyypnmy a pbraitimbu y J unl ak &€ b pdriabx ay e€mil
bakl| amibBrchonvienr y ebovwokideniod sax| anél
onl ar yeni Lo ki ki grupl arda o
ardeéecwml lkéjl élirxcomoBoenmby i kpiorinimtok a mph Ay ¢ |
phonmiyyot i v ar deéer .
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Genom mutasiyal ar é

Organizmbrin hor b i romox°swi¢sn omig lcaplgidrxromosom
dostindbt opl anmék ibmsi gemabmr adl aneéec.
Genom termini ilk d@fp 1920ci ildb Homs Vinkler brofindbn toklif
olunub, eyni biolojiA v ¢ N hap!| oiodtinde olao geoabsnocomi d
nobzordb t ut ul ur . Genom n°vg¢n Beablikim |
hapl oi d xrioosna s o sna ‘wban fiodi il @i nkeadilir, vhaploid
Xromosom dstindb yerlokon genbrincomiigenom adl anér .
Bozi hal |l arbdian hrgermwmadi poouludl pun da
Xromosomlar éanr acp £thixhlar qpeayy |i aticosiads €
doy i Ki | mi K Xr omos o pDorsnalpgdima mal i k
Xromosom wayoshenwyadgagr &r omos om
b¢etov hoapil oi doythmaas Zadicosmd ® a v D hi@.r
Haploid xromosom bpktinin qatq a t ar b mMmg X &bh edibn
organizmbri pol i p| obwborgahiznbrdby r o mos om s a
ikkivby ax ud pmdod azal € lpbmg k toledlog ércpnizinbr
ispbaneuploidwey a het eroploid adl anér .

Poliploidiya

K r dambt vb xas®lorin xromosomlarda yemkon genbr vasibsilp
nosillordon-nosillorp © t ¢ ms§ lisbat  edildikon S o nr apbprirh ¢
n ¢ohorindd X r o mos om s apri@oné ndbnjeicsiibd a d | a n
Xromosomlar genetikrin diqgpt morkpzindp oldu. Organiznirin somatik
h ¢ cobbyndd xromosoms ay €  @n),pcinsoyyotd  h Dloriedp isb
haploid say 1f) adl andeér él dée. ounm loldun ki, s
h ¢ cobby r nolonngbbu adixo mosom sayl ar éndan
tetraploid (4), pentaploid (B vb i. a. sayda xromosoma malik
organizmbrdov ar d ér . Ap edrgéilgaantpt sairtkodlPasjbik |
edilbn bitkilorin 50%don - ox u p ol i pbsw ir ¢ohomikyyoti c
ol an buj dakor p-aunb€mdousuairopik bitkilirin pgas
sortl ar e p odifbitkilvpheyahicingkinoi g x 1 | orl a
Xromosom sfoyglodrr éna g°r

Lakin orbrimbxase bl an haploid say
olur ki, bunajpsasx r o mo s odne ysialyiér . C S asgilDx kpa n
edilir. Poliploidiyaps as X r o mo smpxipa a ¥ & aosiEb beaay
verir. <c¢sas xr ohoohe®mofoji xkomes@ridarkbsi olur.d
Mps . bir orqanioomadod, 1;d tdaltll, k11.oni3c e
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ce¢t (6) xr ossokenopleksolhma r sog Hiridblur: 1, 11, 111
ybni comi 3 xromosom olur. Triploidol( 3 n) xr o moosk ml s a
1, 1, 1; 11, 11, 11; 111, 111,
horfl orlp ifadb etk, ABC kimi yaza bibrik. O halda diploidi AABBCC
triploid AAA, BBB, CCGpi . a ok ikli mal mék ol ur .
Poliploidiya 3 yolibb a k pbilpe L. Mitoz prosesind ypni mitotik
yol ilp; 2. Meyoz prosesimg ypni meyotik yol ib; 3. Zigotun ik
b ° lorgkn 1 n k ipsk paosesiedt yoni ziqotik yol ilp.
1. cgor ana bpdb ¢dipeig r kompleksi 2n=6 3
X omo s o mibkamwsie saysindk a h a torg, ic e yosm@ v12

Xromosom meydanapg i r . Ambd° h¢egoelpyr 1 komblbg é
gotirdikdo, hor zg & h ¢pgpeby r X r 0 mo s 0 noni GkigDK M K
xromosomun brosindbn b i r i psieDzk e R dné & y ozonl ana .

h¢ecmopylr2 Xromosom oo duhjan Sebaoima m k s
h ¢ coeayrra s & noshha bmelorgelilked 12 xromosom iki hisgypa y r é
bilmpybrok bir gBadz g ahl¢ncéeky rotcddn) r . al @ N mé
h ¢ coelop rbirindb 6 pvbzinb 12 xXxr omosomr d@g&zbp h
xromosomsuz olur. Sonra mitoz normal getdiladtan for hpip&y r
deyi | 12 Xr omo s obdp, =02 xromd3amlu getrbgpdd a
organizm meydanaoh mi Kk ol ur .

2. Meyoz prosesinbinormal halda birinci orocoli spermatit v ya
ovositdbn ikinci dorpeplilor omblpb golbpnddb X r o mos om s ay é
uj r ayeiki,dofbya z al eér oob h@gnreotild sayl & X
c gor reduksiyadanovvol h Hdp éyxromosom varsa, gametd3
Xromosom obtomah gpgb&y o mBsoml ar én r e
vwodi pl oi d sayl é& xr o onos goimd&u hadish honk
spermatogenend hom do ovogenezd b a kK brsp, ®rda normal hallarda
oldy u ki mi mayal anmadan sonr a B8nit3
tetraploid orqaniznk al énméxk ol ur .

3. Normal mayalanma (3+3=6) sasmd diploid xromosomiu
zigot omplD golir. Bu 6 xromosoma malik zigobvvbicD blastomep
( h¢ oyp)ysonra 4, 8wi . ayrbo b d ccen ¢ r . Bu n§ ay
prosesindor gani z mi n oligiplaidrsaydie¢3c ecy¢gyt X r o
malik olur. Lakin ozbn ilk zigot mitoz yolu ib iki blastomeb b ° lbrgkn
h ¢ cotoydon birindb 12 Xr omosomun hamé®e&b (
xromsansuz olur. Bu qaydanll 2 xr o mo s o ma b maanali |
hall arda ol duju ki mi 6 Xromosom
tetraploid organiznok meydanag mi Kk ol ur .

Pol i pl oiFdo Isiéprlaoliadplalunian cmgrdp arbmosbm
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kompleksinin dfpolorlb ar t matisbeindbm ol i pl oi d sér
gol mi kK dbs r, IWdtitud)acingindd psas xromosom komplekst 7
dir . Bu <c¢cinsi nozopdnl i Kotk -oiir€i s eEin@s @
grupa ayéer er | ackdon| B i rbiTn Eth@ocogtunu pta
xromosoma, ikinci qrupdd bor k b ur] Dueun) ( blkia xb .] d
turgidum pol kK d. pblanicularsseéa i (r 28 Xr omo
grupdail k o mp a kt T.kenjpattam ,( Yy u mk aTq aisbvun, d &
spelta T. speltd vbb a kK g B42 arondosoma malik ar. Denmol | bt
cinsindb1 4 , 28, 4 2pmplmgbl inp lkaodiidr .s ér a

G¢ | BKlilor (Rosg. Cinsinbpol i pl oid séera 1
b a d & nsolaniun) ¢insind 12, 24, 36, 48, 60, 72, 96, 108, 144 kimi
poliploid seélahm@muk dyg Kia$h & @bk ffragana)
cinsind bs a s X r 0o moixoa/sd i rs.apy -Mobpyinin (F.vesca
h¢cobyirni msindnl,d xr o nob g obyindp KF.olientalis) -
28, alokdp (F-elatyr) 7 42, iri meywl i Dlokdp ¢F.girandiflora) i
56 xromosom olur.

Poliploidiya akaj édaké gr upl
allopoliploidiya v heteropoliploidiya (aneuploidiya).

Avtopoliploidiya. Ey ni b mohsub organiznor i n - 0 X i
prosesind xromosom kompleksininmiblorlp a r t m aAsta@oliploidiya
deyi Iboi r n °pgag xromosom kompleksii hesab etk, somatik
h ¢ cobosdo XX, ypbni diploid, XXX olsa triploid, XXXX olsa tetraploid »

. a . al énméxk ol ar . Xr o mo $teosindk o
organizmin morfolojilamotlori vb f i z i ol o jotiori do dog U B i )
Tob i praitde dp bitkilordp vb heyvanlarda avtopoliploidi meydana gb
bilor . Bu wopaytdap g lz i mprewanddirn © v |

Avtopoliploidior i n bbn g v Xr omos o ml a rosnab
b°y¢ypimunwabp gl aokoy do b ° y ¢ mum Polgloidbrin
organl ar éoiodian hgmcegar € az al mdpg, a
meywlor | yarpaaqgi bot Eaérbi ki aln boy
bitkinin boyu xr ooDgysdroodym-raétnd éngi dgad
pksibk i -pDyplbmk | ay ér .

Tut ipokqurdunu Ioslobmpkdp triploid vbD tetraploid bitkibrin
yar paql aohoaiyyptkoabkedin ki

Avtopoliploidiordo gametogenez prosesi diploid organierdb
ol duj u ki mi nor mal oborgoetr genamun hongolojk i
Xxromosomla € bir Ept cdetwpdep-gpdbc ¢ ar t me
poliploidlorin meyoz prosesimdh o mo | o i Xr omos oml a
me¢ Bl ti f ehti mal da b ak voels 1homoloji D
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Xromosoml ar n o komadasiya eopkdbavalegtr bmplp
gotirir. Poliplodiordo isb h o mo | o i Xr omos o ml ohfr
kombinasiyalarda konyuqgasiya gedir.

Poliploidiordb- o x z a ma mr vozinwpalivadentir | m¢ & a |
ol unur . Bunun m- arz éx rn & nobdax @uash@anung e
Xr omos oml ar d aliploniardd qametogenezi midallarla izah
edbk. Adoibn bi r c ¢t h o mooheteroziqot argamzo &y m:
gametogeneal boralor mi gdar da g a me tAA:aah a
Avtoytetraploida bu genbrb g °prheteroziqotAAaa organizm normal
KDraitdp 2Aa:2Aatipindb g a me t hazérl|l ayér . tbaki
Xr omos oml|peor-okimboog ¢ t lalk aj édaké qgamprde
g ¢ bbbralor saydabr homol oj i X rokilimoby @ md apm
e - X I 0mo s mbm,r ox rbobkitiol faxud da birq ¢ ddb® r d
birinbh e - xr omos om dglxhongmallelbrp (Awpma) vy © |
gametbbba k a] édaké qgaydada:2,X31,d1309,0m| ¢
Dolibbpn g bi t ki sA)wvwt nk aa) E amwlzé& | @r é omil a
(AAag - ar p azl | aar o de@rd@pmmtdbr ¢ - tip gam
1. AA:4 Aa:l1aa Kkosidobanonm hi bri d - ar pazl
3:1 deyil, 35:1 nisttindbot i kanlpéi ka&yséxyx (1) bDgo
meydana g mi k d ipwcolori Brut inb calkuarf eodweldoé y d €
g °© okrolar

Codvol 10
Avtotetraploidbrdb Fo-doplamotlor i N par - al
I 1AA 4 Aa 1laa
I
1 AA 1 AAAA 4 AAAa 4 AAaa
4 Aa 4 AAAa 16 AAaa 4 Aaaa
1 aa 1 AAaa 4 Aaaa 1 aaaa

Codvoldp g ° osilbn kombnasiyalardaA alleli olan organiznmrin
gozal arée (35) ti kanla@mat iyklhameaz b
B ak g ap desk A lalleli olan kombinasiyalail AAAA+8 AAAa+18
AAaa+8 Aaad vD bir hisD aaaa, pni A alleli olmayan kombinasiya
al énmeé kudda35A:lanisbot i n | ver maorkid i hm e s aBh
al énan pdomlkdb itosdiq edir. AAaaxAAaa- ar pazl akr
al énmék mM3B8BBR; btiithkkdldl et vkanséz qo
Denoli tetraploidbr i n - ar pazl ap2ngeoegpmd dp bitke n
pdoedi | mi kdi r .

Yuxar édaké Dumadida kil tetrapbbiedbin birmci vb
ikinci nosillorindb par - al an ma oc Mgobmb eulyij ruohmir. g
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B a kK g abp desk,zMendelin gametr i n safl ej e mo p
totbiq edib bilmir. Homoziqotlarda gamea#p homoloji xromosorar bir-
bir deyil iki-iki (AAvbDyaaa) vD heterozigotlarda sAad ¢philir.

I mumbotlp,ypol i pl oi di yada do | s¢ z
goimpsi d mey oz da ob ek i kpipdornizah edib bilor. 14
xromasomlu diploid AA mey oz d a 7 Cc priolp gptibri Bua |
XTr omos madlaa @®a,, ad az... ada; ki mi orngple slar.
Tetraploid AAAA meyoz prosesimd 4 xromosomdan ibat 7 qrup
kvadrivalentomblDp gotirir. Bu kvadrivalentbrin hor b i roi i ckidpx t
Xromo s o mun Kk onpymeydanagiryaseée il

28 xromosomlu tetraploid normal halda 14 xromosomlu qgametl
hazeér | ama lpéd By 15 xrawmdomlm garmnetl meydana dir.

B u psgsmormadanckarlanan gqameit ya nohv olur, b ya funksiyaca
zoif olur. Avtotetraploidbr i n d° | s psasl gbopi¢s dp dundan
ibamtdir. Qeyd etrpliyik ki, erkbk gametbrdb d | okpinisboton  d a h a
steril | ipkolunang R7a ¥ iyal 29 xromosomlu bitkok 28
xromosomlu bitkibrb niskotbn daha B f I nkipmaf dédi r
onu obgtstxromosomlar bal ansl| akma)
onanbpbdpdld xr omos o ml u p28oxromiasamlu betraplaid ¢

- ov d ar éekdikgoamoesu | azal éer . ¢enki 14
xromosomlu gametti ilp 28 xronb s o ml u -ovdar én
gametbr i mayabmmbpgd®dgdal Xxr omosomlu
fordlor 1 n k i ogyanfmériol bsimgp mphv olur.

Avtotriploidl or. Avtotriploidior dp avtotetraploidbr kimi diploidiorp
niskoibon g¢cl ¢ 1 mKitrkladi d dajrc a @da3=a)@di b i
di pl oi d ®oovadgeaclnrni sibnki kaf odoai ©n:
tetraploidbr °© z g¢ cl o triplodiordom dofglénirlon. 1Alma
bitkisindd (17x3=51) meywlor adi diploid xromosomlu almayd 7x2=349

niskoibny ax Kk € s ameéywlriegdb €r v vt ami ni - 0 X
mey\w tuta (4x2=28  pgtfiploid (14x3=42 t u't sortl ar
mbhsuldar w meywlorindbs a x ar oza, fruktoza, Vv

Lakin avtotriploidbrdb mey oz un pooagddmas & ° i &
meydana gdiyindon praktikada dnli bitkilordbg e n i k pedile lilmif. a
Onl ar én veget atoidob °yahikhiygot ar varder

Allopoliploidiya. M¢, xlif dpswlorin, cinsbrin vbD y a orif v |

fordlior i ni n - ar poairdd aal Kémansééko xsbaigdmm idsdinin
dofoloribar t ma s € na a Iblyaospded olanpd atloplond gesilir. v
M.SNavakin - ar p eaiahorakisidirexrognbsammkompfeksih

- genomuna malik hibridti amfidiploida d | a n d & rpsn.é K ofdb? v
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birinin genomuA, digori B ilD1 kpaedils, al én ABhor Kkii b rni°ad
genomuna malk olur. B8 c ¢ r k o amidihaplads/p afladiploid
adl an dcoe ABdméihapboidbrindo xromosom kompleksii iki dofp
ar t dAABH amfidiploid w ya allotetadiploid meydana mir. Bu
dediklbr i mi z i - ovdar | anon hibridmk andp &ahaecaeke n
¢ovdarla (14 xromosom) bujdaneén
al énanbujoda almihd r ii kiitndn®°v¢egn genomlt
etnoliyik ki, hor ik i n°v¢gn genomunda X mDdomo
lakin onlar birbirindbn forglonirlor, yoni xromosomlar homologiyaok k i |
ed bilmirlor . ordkigpci nosil hibridinin (AABB)s o ma t i lolorildg ¢
28 xromosom (14, - ov d a-¢ dmbsy, ] dladd a n ) Ip hablridca r
meyoz prosesimhor n ©° vwg n, MAAPdzagmpEsas bivalentri
(7+), b u ] d a n Bmmxsus bivalentri (7+7) meydana dir. Bu diploid
kompleksligamethk ar as énda on2z8yranosomamaalikgenit
bir AABBgnobgoimosininbalaen] écé qoyul ur .

cgor golocokdbo AABBhi brid 14 Xr omos 0 nm
do(CC) - ar paz | ARABBECCgerotipli or yetidorma da meydana
golp bilor vb onun genotipind b i z 4 2 XTI 0 mo ®dwik T
Tobiotdo b u gaypdda y g rzir or méydana o mi Kk @ydur
etnoliyik ki, hibridlordb xromosom ds t i ni n  ar torhaxéd awy
verd dp, lakin o, bb i i nN°v obbmagosgendgms éin ad
kedm dir-- oBdjadeaihomb biu@ deamdd-nqv char é |
xromosom kompleksm malik olur w hor iki valideynin xasslprini
dakeyeéer.

Denoli, allopoliploidiya yolu ib y e n i b i tolépi etnok © v
meée mke¢endgr .

QD. Karpe-enkovomnkobmt uragp asehda
hibridiok d ipdbom al déj éo dpod x pmardfl edeér .
m ¢ Blit cinsb mbnsub olan turp Raphanuy ilp kolbmi (Brassicg
-arpazl akdoér m&kkdéen?® v ¢¢Hh  Dorimdnadiploid
X I 0 mo s 02n) 18dirylakin pu xromosomlar morfolojiohotdbn bir-
birindon forglon i r . Boudm tarpurg §enomunu R, kominkini B ilD
g ° edikdp, onlarda bomplp folbn  birinci rosil  bibrid  xromosom
kompleksini RB kimi yaza bibrik. Amfidiploidi isb RRBB koklindb
y azmaq ol arori Jz &xg o ma shidilm | kanyugasiyad i
etnodiyindon birinci mosil (9R+9B) bivalentbr yarada Bmbpdiyindbn
normal gametk y ar achmég ¢ vl ¢k meydana - é
xromosomu olan gametl i n yar anma e ht ipma |
gametbr i n mayal anmaséndan or®opgobbilmo s
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Art eq 36 X r oRRBB hobrmdgb tumpluann X r o mo s o
aral ar éndRRk8B8bpmibh tbwa loeanots o ml a rBB onlpD b
gotirp bilor . Bu ¢ ¢brdon bmblw golibne garhelbr mayal a
tetraploid organiznok RRBBmeydana dir.

Rafancbr assi ca hi bridininagegffral

xarakter dakéyeéer. | | lobiottoiblur 1 gda ynd a
allopoliploidlor meydanag i r .on ¢ B @ & ¢ or diplaidoveziyyokdp
del-sgter il ol ur . | aki n ofo ralr & ré& rd
A+Bx2=AABB hibrid fertil olur.

Kkinci nN°ve¢n -arpazl akmaseéenodar

bakqa bG ilp - \yp a z | a k dknb dalalpeksapoliphqidr
(A+B+C) meydana d i r .pkkoM @alfopoliploidbrdb meyoz prosesi
gedrkbn avtosintez w allosintez hadmsini nbzorb a | ma q | a
Avtosintezab AABB kariotipindb A genomu bA genomu, Br
genomu ib B geno mu araseénda konywqgsasi
m¢ plti f ornnvigenoml| s, Agamamsé nx ao oEns
genomun Xromosoml ariéggya arbaaskéndar il
hadis i  bpgrokis homi n orn°vvalh i d bomed gal nnj bekcl c
Al | opol i pobimdDd dikpné os# m ¢ f a t oyypndbAbmiyynt
vardeéer .

Aneuplodiya vbya heteroploidiya

Y u x ar épdd&k ki? nprmmal avtopoliploidig v allopoliploidiya
psas xromosom kompleksinin ¥ g e n o ml aofbBripéanr t tha
saysindD meydana dir. Lakin bebp ol i pl oi di ya f or |
onlarda Ibmi bk ¢pgb xromosomlar dfolorlba r t Bzon bsasBienomlara
bir vbDy a b b xromosen blavb olunur, yaxud da birvyky a b Dr
Xromosom azaebbbér aayywBBa n ax r 8 s ommioz ¢
prosesindd ¢ zg¢ n ap aorgé lomd oma sokilmemesidir. Bu
hal meyoz prosesimddo bak verir. Meyozda
bivalentbr ombplp gotirdikdp ¢ ¢ptinl bozilori bir-birindbn ay r é 1 m
pmplD goilbpn h ¢plordby birindb g al € r , D isb bu gwor pskikn
Xromosom d ¢ kK noikkb meybama .gon Ipdiploidiyaya
aneuplodiyavp ya heteroploidiyadeyilir.

c gor omplp golbn gametbrdon birinb b i r XT 0OmOo S msm
(n+1) homin gametbn o r ma | gamet ar as éomube I
golbn zigot 2n+1 xromosom kompleksm malik olur. beb organizm
trisomkad| anépbbi rck»in @amos omu -na)tnermmed y
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gametb ma y a | daonwle gplbn zigotun xromosom msti 2n-1 olur vb
belb organizm monosomika d | a n & r2n+2 (Bnkli+1) xromosom
k o mpl e k s tetrasbaik,Zn43 aknomosom dstinD malik organiznm
pentasomildeyilir vb s.

Xromosom kompleksi2n-2 olan organizm nullisomik ada | n é
Drozofoyihdb ImvV I -homol oj i Xr omosoml a
monosomik 2n-1) or gani zm meydana - éxeéer .
- at é Kk maigpsneb®Molngolbn  mo no s ookl K émdhbh - o
nosilverno gabiliyyot i a K a] Bzi nenolojr plampotorindp -
ganadl ar énda, origdedoy iaxgl iak emalka , v g@r iz
¢, Drt r i s ombklrdo wo bozi pblambtior doy i kligp uj r ay

Drozofilin | V c¢ph kr oemps o mlVa rxer no
monosomiya iri Il, Il homoloji xrome o m|l ar da b b alket:
meydana gir vb mi okler mphv olur. Denol i homol oj i

hor  birinin or oifdorocodomhongyycg 1 max d ér .

A.Bleksli vb D.Bellingin dblibbn g bi tokndbsa p ag d €
toc rolp al énan a tae dypi Iondkiod i ydea h a bpzary d
- a r poibong bitkisindbd i pl oi d x r 20984 d » Ba bikieby é
hapl oi d X I 0 mo spo hirinby (£2) dim &rangsom plavb
olunduqda al énmeécxk t ri s o mlif kdorodbdD t |
doy i ok i k Iv. aDelibbng ebitkisind normal 24 xromosomu -24
godor  nOipyirior.

Dolibbngdd 12 tipdb ilk trisomiklor me B &@dii d mi K d
trisomiklordp bir-birindon forgli gozalaromblbgol mi k d i r .,

Bu bitkinin trisomikbrindp vD tetrasomikbrindod © | | ¢ |i ¢ &g k&
enmi kKdi r .

Monosomikbrdp (2n-1) hoyatilik vbod © | | ¢ | ¢ lorind nisliotsno n
daha los k ipkildDR z ¢ n¢or micisd i r . Aneupl oi d
arteb azal maseée mexani z mi aydel a
organizmbrdbb i r X r o molsr,oypni 24 xrdméspmadl Xxromosom
pavwbol unumbml xit amos comhorl 2h acng s Bdnyigagsiya
etnolidir.

Aneupl oidiyada misal ¢DFd, meyopuf t
profaza mrholbsindbblavbox r omos om bakga i ki h
konyugasya edrkon trivalentbmblp gotirir. Bir anafazada br trivalentin
Xr omos oml ar & noddenrbirinp, biri isbodigoring ik € b i K
B u n ap dp iStor spermatogenendvp istorsb db ovogenezd hom 12,
hom db 13 xromosomlu gameil meydana gir. Lakin pmbplD gbipn
y u mu r t adrigdokiedlgvo bir xromosom onunyatiliyinp bir o gpdor
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domonfitos i r or gfi s t. 13 Xxr omosi?xrbmosomngla e
ol duj u ki nliyyotn o @rfimdvikrosporlarda i® mpsbib b a Kk q
C¢ér ol u mlavb xbomo scgem ol an oyazcluqlar
de¢Ker . Aneupl oid tozcupg mdr gspadg)c
tozcuq borucujupbyaxyadavdrm hepibpng? n
bitkisindp trisomiya 12 tip olur. lakin trisomiek i n hamésé
vermi r . Kr i X r 0 mode mosplorelr2 3 4 5 G da tolacudglak |
h e - brmigl® 20 21 22 23 2dpt oz c u plirsbdob ¢ P r os e
gedir.

Aneupl oidi yada xr q2md) mnomdsany&2p t
)vari anobbmalr &r séfrhallang, xd a -aa a1 @nlarsidkdp® vy
genomda olan tr bir xromosomun r d i X glermunsa lyiyk o |
daha aydén s ¢ but ptle mbas Ixrommogodh ikampleksinmu
tok a m¢ | ¢ ongokdd® aneuploidiya hads i n i oyypn nolpmiyyoti
vardeéer .

Heyvanlarda poliploidiya

Biz poliploidiya hadissindbn , o nun f oomopgolmasiia n (
mexanizmindn d a mnéakcaq bitkibr albmindbon misallar @t i r mi K
- ¢ nki doj r udabon d a o poodibmindiyoal ydéi | ynaglik
Lakin poliploidiya hadissinb heyvanlar amindbp dp rast glmpk olar.

I mu mptlp ycinsiyyot | i -oxal an heyvanbsar
-ptinlok i r. D€l nsi-ypywxal an hetrdox DgENE O M
ki dofb ar t mas é prosesi pot ulxumramol:

ayr é@lad éagn coa gp kéngugasiya olunur ki, bu da cinspty
Xromosoml ar énén b terillka mey@dganaég ipro.z u ry
cinsiyyot | | -oxal ma par amn ¢ videDg leyvanlardamo x
hermofredit heyvanlarda poliploidiya habkspod a h a ast @l xbilbrik.

K| Bfp SdMuldal soxulcanlar akind (Lumbricidag  nolf>odas
sayl e 11, 16, 17, 18, brl 9m¢xareadhmodx @
Bunl arén hamésé partenogeknarzatyaal

amfibilordd do mblum d muk dur . Hekqurelundiaa tritanlarda,
aksolotlarda, btita nomolil ordbn Si -anl amdd am¢ K @M ic
edi |l mi kdir .

Mpbmolilorodbon nmbs ., s | paadhd dha \dkaa rnvIbkavp aéknadj e
temperaturunosiri ilpdiploid 2n) X r o mo s 0 ma meymoiork
pmolp gol 1 r . Bu c¢ {2n) speumatozoidniilb ma y al a n c
triploid (3n) nosil meydana g 1 r . Laki n vy adtripléeidor b
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pmblpD golmir. Bpbzbn poliandriya, pn i hapl oi d bpsi mu
spermatozoidi ma y a |l a n d épgi doaliandtiya , yoluyib triploidior
me y d a n a orler.@88glbedd plolikihiya ilb db, ypni 2 haploid xromosom
kompl ek si ol a msi ilp usnpuerrtnaaht joczeoyird i n
noticosindd dp poliploidiya meydana mp bilor.

Son vaxtlara pdor heyvanlarda allogliploidior al énmas
me mk¢en hesab edi | i rombk.d alka kanlikdd sB,.In i
olaraq imkqurdunun Bombyxmori ilD V.mandarinan € n nev
hibridlorindon ilk dofo al | op ol i pl oi m Yy &ripanEAFEWK
xromosoma malikdir.

Allopoliploid sintez edildikd s ¢ n i p aroneistitadp e n
edi | mi kdi mdo B.ikdrikin 4n A wip 6 n partenogenetik
avtopoliploidbr i al & nmé K o ferdlor ¢ K gpth wobnesit |
vernok qabiliyyptinoma | i k o | mumxkxtomasomluBBraonid iax i |

digor  n °Bumgndarinain é 2n) e(kokloriilb- ar paz |l akder
-arpazl akmadan a | pé BAnaBamorialin | Banandaripal «
Xromosoml ar éna noad iioki | aoiaitdou skekil aotub,
partenogenetik y aamdna partenogeretik & olaraqg
al |l oheks adgd Bmod+2ndB.mamndarinane y d a n a pminé X
di xB.mhandarinen € n d i gloridlp-da rep &z | a koslldb hpe |
I K nN°mpkdanm K i Kir lo n2o 8.onarisan aB.mandarinamalik
cinsiyyotlor  sreBelb fbrdlor allotetraploidbr adl aneéer .

cgor hibrid, 1n B.mori+1ln Bmandarinad ° | s ¢ z ol u
allotetraploidbr  d° | I ¢ ol m-ro x a°l zd édyasiavetidi Bu dl
f or ma Iosilvergngabiiyypt | Dk glkasa da, lakin onlardan bir
n eo- nosillor al eénméxkdér .ok qAllridd tasitémeagam|
gabiliyyot i ni n akaj é& ol masri@ onoe gomzsidva
bununla da aneuploidlidgat gabiliyyoti olmayan trdlor i n y arban
izah olunur. Allotetraploidkdp polivalentbrin bmplp golmpsi hor ki
N°ve¢gn Xromosmmlhaomen ®@agyl gug ulsa K é r .

Poliploidiya heyvanlar @minin bbzi toxumel ar é n é n
h¢ecooyndbgeni Kk yayeéel mékdeéer .

Poliploidiyaya bitkibrp nisboton heyvanlar aimindp az rast glinirsp
do, lakin heyva | ar édayr @ayt ®x umal ar éoo@dp
Xromosom sayl arienpal iapltodiédiey, a pbyb
o | un mu pttal poliploiddlya bk h ¢pidmdpddbg © r ¢ Nn m¢ BSG ¢
i nfuzorun mi kr onukI| e orgencandanbamptdr.l i
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