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Genkf adesi ni n DNedea n
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TN A Prokaryotlardan bal ek h¢gcrelerine kadar t¢gm canl el

O hassas ayaré yalam illevlierinin temelidir.

o= )

= ABu b° 1l gknkeéns mémadkat er i | erin -evre kolull ar én

o0 | fadesi ni naseéelalaycarkleazdek éné el e

‘;, ADev ameénkdaar y otgleanreda d¢zenekl er ve RNAONén ¢st E

roller incelenecektir.
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Bakterilerde Tasarruf ve Uyum
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. AKaynak ve ener ji tasarrufu yapabilen bakteril e
elde eder.
ABunedenl e yalnéezca ihtiya- duyulan gen ¢rén
se-ilimle desteklenir.
ADek i Ibkeekner sak kol ul | arEgcolicha, cyraelsaiynanmn boiersi ne g
yaneét ver mesi bu duruma g¢zel bir °rnektir
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Triptofan ¥r ne kK |
Yanet

A Ortamda triptofan yoksa h¢cr e, b
bi | el trijkofae rsentezleyen yolu
etkinleltirir

A Ev sahibinin triptofanca zengi n Dbir
sonra h¢cre bu sentezi
harcamayé °nl er

AB°ylRger e,
uyum sakl ayar ak

dal gal anan b

Ve

yal ams a
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Feedback
inhibition

Genes that
encode enzymes

Regulation Z
of gene
expression

S

Tryptophan

(a) Regulation of enzyme
activity

(b) Regulation of enzyme
production
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D¢ z 41y
Enzim Akt i1 vit

AH,(;C,remevcut enzi ml erin
i l aretl ere duyarl el ekl &

azaltabilir.
AYoluni I k enzi mi , sigalan¢r ¢r
biri ktikinde baskel aneér

A Bu geri besleme tipi anabolik yollarda tipiktir
ve késa s¢greli dal gal.an
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Precursor

Feedback

inhibition

Genes that
encode enzymes

of gene
expression

S

Tryptophan

(a) Regulation of enzyme
activity

(b) Regulation of enzyme
production

Regulation .

(Campbell Biology, 11. Ed.)
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D¢ z 2y
Genkf adesi ni

AH¢ cregerekli ol madékeéend
kodl ayan genlerin trans
A Ortam triptofan sakl éyor sa sent
enzimlerini ¢retmeyi b €
kull anéeméne d¢l ¢r ¢r

ABu kontro, mMRNA sentezinin aya
dayanér ve daha uzu.n vas
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expression
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Tryptophan

(a) Regulation of enzyme
activity

(b) Regulation of enzyme
production
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OperonModel i ne Gir il

(Campbell Biology, 11. Ed.)

. A Bakterilerde bi r - ok g e nmetabolkcd lemimuna g°re a-éel éep k
ortak |l alterlerle denetlenir.
ABut e me | d¢zenekl er | gen i fadesi nioperom ¢t ¢ncygl
model | il e tanémlaneér .
Al961@elei l tirilen bu -er-eve, bakterilerin - E

davrandéekéne aydeénl at er
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Operon Fikrinin Kalbi

AE.coli,t ri ptof alma@s amak]| ésenkezlar. yol dan
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bir enzim katali zl er vV e

AHerbasamakeé °©°zg¢l
I gen kromozomda k¢gmel enir .

kodl ayan be

ABe{;e,ntekbirpromotOythh@rliIir ve birli kte bir t
ol ul t.ur ur
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Tek MRNA,  BPelipeptit

A Transkripsiyon sonucu ol u | trp operon
mMRNA, vy ol palipeptidini bir " trp promoter
arada kodlar.

(Campbell Biology, 11. Ed.)

Genes of operon

A mRNA dizisi, her polipeptidin nerede
ball ayep bitti Kkini rae
vedurdurma k odonilear e
bl ¢ml enir .

trp operator
Start codon Stop codon

TEPE

AH¢ ¢ rtakbir mMRNAG chaed avy
polipeptidi - evi r.ebi | ir
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Koordi nel | Kontr ol

(Campbell Biology, 11. Ed.)

AK | giilllievdeki genlerin birlikte gruplanmas?é,
hepsinin y°netilmesini saklar
A Ortamda triptofan yoksa hg¢gcre begten enzimleri ayne
ABusayede gereksinim ol dukgmrda vyol hezl eca .
L
|_
trp operon
DNA ! trp promoter ' s
Promoter Regulatory gene s & \ Genes of operon . -
\ BNT/AN A\ o
AT :

RNA
polymerase

trp operator
Start codon Stop codon

43
MRNA /,;;::'-'!-'-j
5 ¢~

y

Protein W Inactive trp
repressor

Polypeptide subunits
that make up enzymes
for tryptophan synthesis
(see previous figure)
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Operat°r ¢n Konumu

(Campbell Biology, 11. Ed.)

— AA-kapa d¢kmesi gerevini operat®°r adeée verile

.3 p ’

= AOper agrraoamoti®vrigmdepiyamot@d®e enzim genl eri ar as

= konumlanabilir.

(=) _ g : :

S AOper aRNAmp ol | megamzleeare eri |l imini denetl eyer e S

= iBuyapé&salopeohk Avkaménénokt emedi mi . -

o= -

trp operon =z

[ : trp promoter ! @
. : P ' Genes of operon '

A —> o

RNA
polymerase
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trp OperonuVar sayel an O
A-ekter

Atrp operonuk endi  bal &na pya
dur umdad ér povmerazZR N A

TR ,‘,“/ —
promobakéeanar ak ge¢e “\/’\

transkribe edebilir. 1
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AOperonun k apannp s &€ pr e ¢ mRNA /::?f;"":’v
adl & bir proteinle 51

ARepr eosperr at °r e bak
pol i melbbakleamn mas & e Protein W

ve transkripsiyon durur . )
C2>—Tryptophan

(corepressor)
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¥zge¢ell ¢k ve

(Campbell Biology, 11. Ed.)

- AHerr epresyVal nézca ¢ pya
operonunoper ator¢eng t ~\7//
Atrpr eprespaopger at °r ¢
kapatéerkepediokémar ¢ 1/J3,
etkilemez. mMRNA = .
5/,/ L
ABuse-i ci | ihkdeflery anl & 1 ;
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Active trp
repressor

baskél ambhbggen bir
kat mama&l ar Protein W

C2>—Tryptophan

(corepressor)
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troR veRe pr e s °rrestni mi

ARe pr epmofeini, rpR ad | &
P P P DNA /

d¢zenl eyl ci gen t al trp promoter
Promoter _Regulatory gene ( \

A trpR , operondan uzakta bulunur ve
kendi pr o mo t %ahiptm. e

a0
RNA
polymerase

: ‘ irp operator
AD¢zenleegn cdel ¢ k d¢z

s¢rekl i i fade edi || 3
miktar r e p r éer 2aman bulunur . mRNA

5’ 4 l
Protein Inactive trp
repressor
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Bakl anma Dengesi v
Do n¢l 1 ¢l ¢k
ARepresdpegmat °re ba pya

tersinir bir s¢gre- . ~
TN TN ]
AOper ané@pr dakid € ve 1
represikis¢ur um ar =
gidip gelir. mRNA g
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5
AAKtf repr en®9 e k ¢d rltetra 1
bakl € kal ma s¢resi
Proteinﬁ
ABudi nami k denge, K

s¢re ve liddetini CZ}{

Active trp
repressor
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Allosterik Anaht ar

Atrp r e pr edal8sterk bir
proteindir ve I

ARepr emaktifr bi - 1 mde

sentezlenirve trp oper at °r ¢

K i

del ¢k i lgilidir.

A Triptofan r e p r ealdsterk

b°l geden bakl anénc
bi - igme.er Protein W %

DNA

Q}Tryptophan

(corepressor)
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Active trp
repressor

(Campbell Biology, 11. Ed.)
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Ko-Re p r e Oladk rTriptofan
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:g A Triptofan , operonu kapatma DNA
= s¢crecriaeprees?rber | i N7//,‘
(= bir kor epr gs di davr a R N [N o
— 1 No
o0 A Triptofan bl ri ki nce dah o
5 repr énptdfan bak |l ar ve mRNA = 4
— operat®re tutunar e 51 =
 —
‘=3 ATriptofan d ¢ zeyi d¢l ¢nc =
. repr estorrilpetimd raanlee r Protein W Active trp -
on operat°rden ayr él ¢ ) [ERIESco: o
A ABui ni i —cﬁadxr@ﬂnli&r vV e C2>—Tryptophan S
-evre dekilimlerir _  ,  (corepresson
sakl ar
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Bas kel awalyialreenl abi |
OperonManéprke

(Campbell Biology, 11. Ed.)

TN Atrp operonugenel | i k|l e ka¢ -6kl ohirlmo | e&klgd $leél anabi |l en

O bir operondur .

o=

.Z~ AUy ar e | aperorlae ise genellikle k apal eklég+r 2k ghirlmol ek ¢l | e

(o= uyaréldéekenda a-¢€el ér .

W8  iUyar &l apeiodlaeark | asi k| akhek kull anldméné y°net e [l

[ operonudur . -

s | g
ABui ki model negatif gen d¢zenlemesinin fark .
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Laktoz Var | ekenda Hezl
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. A Laktoz , b-galaktosidaz t ar a f alokdzave galaktoza hidroliz edilerek
par -al aneéer .
Alaktoz y ok ken hhbsgalakiwsidaz - ok azder, | aktoz gel di ki
d¢zeyl késa s¢rede katl anarak artar.
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Lac Operonunun Bi | e | eva Geadl |
Lema
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. Ab-g al a k t okediayha &, laktoz Regulatory lac promoter
kUI I anéméndakl I K DNA gene 4 \/acoperator
birlikte ayné& tran L
birimindedir. >

AT¢e¢mi rim tek bir an

: d
tekbir pr omotRaorgtnr ol ¢n gy e
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5 7 RNA
l polymerase

AOperond & | & nlachckgzenl ey
geni allosterik bir r e p r @retéim

kodlar . Protein “ Active lac
repressor
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trp velacRe pr es © rTeneelr 1 n |
Far k e
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. Atrpr epr ets@k ¢b énbkéftitrave oper at°r e btiptofarman mak i - i
I htiya- duyar.
Alacr epr ets@k ¢bal @8na aktiftir Vveoperpremuat °re bak
kapat ér .
Alacd ¢ zeninde bir indebregtPkicsmpl ektlirerek ka
a-ar
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Y ac operator
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Allolaktoz
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4 g 4
MRNA g 7'\—-/
o m— AH¢ c r giserlaktozun 5 i
© m— (& gie : . l polymerase LAKTO?Z
Q ke¢-¢k bir ke:
() aIIoIakt’oz izomeri Protein “ Active lac YOK
.2‘ ol ui ur B repressor
m /acoperon i
e A Laktoz yoksa allolaktoz ONA \ o
s — e~ o

E\ dayoktur, lacr e pres —— — RN -
R aktif kaler /}E _

b a k laner . l 3 RA polymerase Start codon  Stop codon f
@ v . . mRNA //-— == ) X
o Alaktoz gel di ki nd ¢y LAKTOZmRnAS -

allolaktoz r e pr es °r l VAR l
A bakl aner ve

ayr él maséné :p"“e'”“—’ﬂ

Inactive /ac \ < J
Allolactose HapIERaor Enzymes for using lactose
(inducer) o

Bektas Tepe
gezimania_tr



Uy ar el seBials&kre | anabi
Enzi mlerin kllev B

(Campbell Biology, 11. Ed.)

T A Laktoz yolundaki enzimler kimyasal bir sinyalle sentezi tetiklenen

O uy ar &l anhimlérdirn

o=

= ATriptofan sent ez vyolundakiler 1 se gereksiz ol duk

(o= baskél amrmimlertire n

‘;, ABas k &l a reazinledgenelde anabolik yollarda, uy ar € | anhimlér sen u

g katabolk yol | arda g°rev yapar. -
AHcbe sayede enerji ve °ncel |l eri I hti ya- a ;

o @

A
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Glukoz Varken Tercth veS¢r e k| 1
Glikoliz Enzimleri
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- A Glukoz ve laktoz birlikteyken E. coli® n gekozu k ul | aneéer .
AGlikoliz enzi ml er i h¢crede glukorpat +t abahmasé ve
aksatel maz.
AGlukozazal enca | aktoz kull anéeména ge-il ve il
belirgianlelir
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cAMP ve CRPIlePoz1 t 1 f D
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T AH¢ c glekoz d ¢ z e YYAMPIibirikimi lac promoter
O c2zerinde ncAMH gukok ar |, r Y Jeoperstor
o kétl ékénda artar. DNA 7N ==/
= SN racT - :
o0 AcCAMPbakl anan CRP lak:t — ‘
S promot°yygkanéséndak CRP-binding site Eyli\merase w
== b°l geye tutunur. . binds and -
Active =
; — CAMP <> CRP transcribes
D ABubakl anmapoRNAner az e \ P
— promotfgesini artéeér A Insctive [5e ~
N transkripsiyonu héz|l andér ér . anactive ” repressor o
CRP
Allolactose C
A o)
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Glukoz Art enca Haci m

(Campbell Biology, 11. Ed.)

Kesel er
0 ’
K= ve CRPoperondanay r &1 &r . DNA / A e bt
= ACRPinaktif ol dukunda RI ~
o0 polimeraz pr omotdaha 2z a: CRP-binding site ﬁ
g bakl aner . \> RNA polymerase o
less likely to bind -
.= A Laktoz olsa bile transkripsiyon . AR A
i de¢l ¢k dszeede I(rzlsgtlve Inactive lac ©
repressor e
E AB° y | eperenda hem a -kapa hem o
desesd ¢ zeyi kontrol ¢ DI Tl 1 KUeE |
A I 1 L er o
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lac promoter
M

¢i1 Yenl ¢ Kon, , oo
¥zet Cer - ev »w

!
CRP-binding site

RNA
polymerase
Active binds a_rt;d
CRP transcribes

A 'lac operonu negatif kontrolde Ilac
r e pr e s ?pozgiffkbneolde CRP ile CAMP<>\

d¢zenl enir
ah _ Inactive lac
Inactive repressor
CRP
Allolactose

ARepr e allblaktez bakl € ol up
transkripsiyonun bal
ball amayacakeéené bel.i
ACRPO®GAMP i | e bakl & ol uopya _ facpromoter jac operator
baskesez d umda hez

A d \d n""’
ur - M
belirler.

CRP-binding site f_
ABui ki kat man -evresel |\_> RNA polymerase
ol - ¢l ¢ y a.n - S a k | ar less likely to bind

Inactive
CRP

Inactive lac
repressor
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CRPOPARha Genil EtKk
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T ACRPy al n é&aezaperonunu d e ki | ,katabolk galoper ontaar éne

O d¢zenl er .

- o e . .

= A Glukoz bolken CRP inaktif kal deke 1 -in alternatif besinl

o0 sentezi yavallar.

W8  iGlukozk &t | 8k&nda al t ekatabalizei eblebibmek hayhtia kalme r | i

— avantajé saklar. -

| , -
AHangioper ond -a@wk du&knl, ek bileliklerin ve d¢zenl -

E etkilelimlerin basit toplaména bakl edeér o

A
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¥karyotQeanr dkaf adesi n
D¢ézenl enmesii

(Campbell Biology, 11. Ed.)

. A¥karygenki fadesi bir-ok alamada d¢zenl enir.
AT¢man!l el ar bel ir | anda hangi genl erin i1Ifa
zorundader .

AH¢ciei ve dé&il & sinyallere yanét ol arak genl
Atokg¢scr el canl él arda bu d¢zenl eme h¢gcre ©ze
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H¢ecre Ti pl ve kKfad

(Campbell Biology, 11. Ed.)

et kinlikidir

Bektal

:g‘ AHerh¢cre tipi kendine °zg¢ bir gen 1 fade prag
= ABazm&nl er pek -ok h¢gcrede ortak lekilde - al
.Z h¢cre tiplerine ©°zge¢gder.

(o a) _ . g . y

S AH¢sctepl er | arasendaki fark genom farkendan e
— dokar . "
: =
e AAynggenomla farkl e g°revlier ¢stlenebil menin

)
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Di feransiyel Gen Kk

ATipik bir 1T nsan h¢gcresi protein kodlayan genl e
ifade eder.
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AY¢ksikkzeyde °zellelmil h¢gcrelerde ifade edi
del ¢kt ¢r .

TEPE

Atokhugcre ayné& genomu talé&r ve farkl & gen ko

ABudurum di feransiyel gen ifadesi ol arak adl
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Zamanlama ve Denge
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. ABirh¢crenin g°revi dokru genlerin dokru zama
A Transkripsiyon f akt °r | er | hedef genleri tam zamand
AK T adlggz en i bozul dukunda ciddi dengesi zli kler
-ekabilir.
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ABubakl amda kanser, yanl &l d¢zenlemenin sonu
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Signal

I B
oo 5
Har i t ase o :
DMA —
O
o]
Gene available for transcription %
—N AGeni fadesinin protein kodl ayan " I
Q yandaki | eki |l de °zetl enmil tir ’\/\(N/E’éﬁ”&?{m
o ; . . . ,
= ALekiddDseteril en her al ama ol as:é T
- 5 - . Cap mRNA in nucleus
ABunoktalarda ifade a-8&labilir, w
S M | NUCLEUS cytop ) ~
— ayarlanabilir. 1 "
CYTOPLASM =
: S MRNA In cytoplasm
= AD¢zenlheenme bal |l at ma hem de hezl p
yavall atma boyutl aréné 1 -erir ,. .
@ tommn ‘E’}ﬁ*__.- o
m il 0000gE@¥00ago Polypeptide m
'\

I Protein procassing

% Active protein
radation

D:?prutﬂln

Transport to cellular

[=] ¥

aoq 20 L’ nation
e 50 o &

° Qo Cellular function

% (such as enzymatic
activity or structural
support)
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Transkripsiyon D¢z
D¢ézenl e me

(Campbell Biology, 11. Ed.)

. APek- ok canl éda gen i1 fadesi sékléekla transkr.
edilir.
AHs;cdé&l &8 sinyaller, hormonlar ve diker il are
A¥kar yotylagprésm!|l ve illevsel karmal 8kl 8ké ek
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TeknolojJi1 k kKl erl em

ASon yégpbiﬂairilen DNA teknolojiler:i d¢zenl
-ekarmeltér

AMol ekl gpol ogl ar bYkiamygaan lkdr¢zaenl emesi ni
ayrentélandérmelter

AAr tBikr den - ok al amadak.i kontrol ¢n nasel Kur
anl eyoruz.

Ak zl egyyleenyt | arda ©°neml | kontrol noktal areée yak
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Kromati n Y
Temel Birim

A¥Kkar PDONAD s é
adé e

proteinlerle
ver il '

n yapeé 1 -inde
A Kromatinin temel birimi n¢ k|1 eo z.o mdu

ABupaket !l eme
| fade d¢zenine de

yalnezca sél
kat k é

AKromatin mi mar i S i
etkiler .

genl erin
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oigecats  Chromatin

Chromatin
modification:
DNA unpacking

Gene available for transcription

1
RNA

Exon
. Primary

transcript

Intron

RNA processing

Tail

cameRNA in nucleus
Transport to
cytoplasm

NUCLEUS

(Campbell Biology, 11. Ed.)
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Pr omokonmumu ve KSKkKE

(Campbell Biology, 11. Ed.)

- ABirgennpromot°n¢hklbaoyzarhel i mine g°re konumu
transkripsiyonu etkileyebilir.
ADNAOrk@mmozom i skeletine tutunduku b°l gel er
AUygun k onum i fade 1 -1 n bir asehmengelolabiio!l umsuz Kk 1
ABuuzamsal d¢gzen genin a-él ép kapanma ol aseél :
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Heterokromatin ve Susturma
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o A Heterokromatin yokun | ekilde paketlenmil b°lgeleri
getirebilir.
ABub®°l gel erde yer alan genler -okunlukl a ses
AYokunverkerilim ililkisi ifadenin temel bel:i
AH¢ctéeépi ve gelilim durumu bu yokunluk dese
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Vd

KI myasal Deki | 1 k1 |

(Campbell Biology, 11. Ed.)

. AHiston pr ot ei nl eri ndeKk.i ki myasal dekiliklikler
ADNA n¢kl eotyiadp éelram dkei my as a dekiliklikler d
ABudeki Il i kl ikl er ikatlizeg.¢1 enzi ml er
ASonuktamati n durumu gen I fadesinin a-ma ka g
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Kromatin D¢ zenl|l enmes| :
B¢y ReSIM

(Campbell Biology, 11. Ed.)

TN A¥kar yottlgargérrd e  diistonlada e n .

K= yapél an ki myasal delgiiiH',Stonev, DNA double

o transkripsiyonunun dgze¢tals @ ¢ helix f &

e dokrudan rol oynar. D‘\' , ¢

e AN¢ k| e oz oherchistani proteininin N -u - Amino acids w

— ké&smé& dél aré&ya dokr u u:available o 3 r -

= histon k uy r uk | aradd lod nad &arké | &for chemical ~

. modification s

— AHiston k uyr ukl are, kromat. Cus I <

o enzimler i-in erililebi N ri o

o _ " & Nucleosome ¢, ~ |

A ABudeki |l i klikler, DNAONE ~ (end view) =

maki nesine ne kadar a-€n i uunumiu v ouoa
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Histon Kuyr ukl ar ena Ki
Kl aretl er
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—I A Modifiye edici enzimler histon Unacetylated histone tails Acetylated
Q k uy r u k | asetil énmetil ve fosfat Nucleosome histone tails
o gi bi bel 1 r |l i grupl
N -ekarabi i _ Acetylation
A Asetilasyon , histon K uy r uk und "
< i . ; ! a
== amino aside asetil grubunun -
- . - DNA
Z eklenmesidir.
o= ‘c_s
ABUS ¢r e- | - okunl!l uk|l & Compact: DNA not Looser: DNA accessible <
— 5 <u . P W
o yapeséne gevliet er edcesbleloranscipton - - fortranscription :
kol ayl altereér
A L
A Belirli bir kimyasal grubun
ekl enmesi , Kromati ni bal ka yoll arl a
dekiltiren enzimler i-in yeni
bakl anma y¢zeyl er | ol ul turabilir
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Asetillasyon ve Metilasyonun Etkiler
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—I A Histon asetilasyonu genelde Unacetylated histone tails Acetylated
() kr omati ni a-ar Nucleosome histone tails
© t el ederk
e Z _ i Acetylation
(o= A Histonlara met i | gr u ’ —-
&S ekl enmesi - oku o
A L
B yokunialmassna :
| =
AAy nkéi my as al i | ar et , Compact: DNA not Looser: DNA accessible <
E prot e inl er e g o e f zjf:c_eSS{l?le_forv transErlpvtlo_n_ B o for transcription o
dokurabilir
A . .
AB°ylRgere, gen i fadesini | nce

ayarl a .y°netir
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DNA Metillasyonu: Genel ¥z

(Campbell Biology, 11. Ed.)
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T AHistonlar yer i ne DNAGOGnén kendi si dnetllebebiliri vel i bazl
O bu genellikle sitozinde olur.

Q

= A DNA metilasyonu bi t ki | er , hayvanl ar ve mantarl ar én
S AKknakDNA b°l|l gel er i aktif transkripsiyon Db°lg K
— metilenme eki | i mi ndedi r . "
= , :
e AKknaktidvy é mi | memel i X Kr omo z o°nrun ebkut idru.r uma t i
(aa

A
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Gen D¢ z ditlagyonev e K f &

(Campbell Biology, 11. Ed.)
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—I ATekt ek genl erin DNAOGsé, o genlerin ifade edi
O daha fazla metillenir .

< . S S .

= AFazladan met i | grupl arenen kaldérél mase, bu gen
(o= a-¢el masénée saklayabilir.

‘;, AB° vy | matilasyon d ¢ z ey | I |l e gen i fadesi araseéenda I "
= ) =
| AH¢¢crFfar kl € durumlara bu ki myasal Il aretl er

(aa
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Metilasyonun S¢r d¢ér ¢l mes |
H¢e;cr esel Bel | ek

(Campbell Biology, 11. Ed.)

. ABir kez metillenen genl er, ayné bireyde ardé&l &k hg¢cre
-okunlukla bu durumlaréneée korur .
A DNA replikasyonundan sonra bir 1 plikte meti | i aret.i
olulan dokru i pliki de metill er.

LU
o
L
—

AB° y | matilasyon desenleriyaviru h¢,cr el ere aktareler ve far
embriyon gelilimi sérasénda yalananlareén ki

ABukal ecél ek, h¢gcre kimlikinin korunmaseéna vy

Bektal

=)
(=)
i
(==
(1" ]
—
(o
e |
(]
e
A

Dr .

Bektas Tepe
gezimania_tr



Genomik Ba s k e | a Matilsyon e
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. ABul eki | de s petithgyondesenteri, memelilerdeki genomik
baskel anmaye a-ekl ar .
AGel i Ibhani &dnda belirli genhlelinim ifadesnne ya da ba
metilasyonla k al écé bi -i mde d¢gzenl enir.

TEPE

A Bu olgu, hangi ebeveyne ait allelin akt i f kal acakené belirler
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(Campbell Biology, 11. Ed.)

silinir ve yeniden kurulurlar

Epigenetk Kal et emen Tan
T AKromatin ¢ zerindeki bu dekiliklikler DNA dizisi
O h¢cre kulakl aréna aktarélabilir.
o=
= AN¢ Kkl edt zdsi ni | -er meyen mekani zmal arl a akta
o0 epigenetik k al ét ém ol arak adlandér el ér .
320 ADNAGdmkti asyonl ar kal écéyken kromatin deki i i [m
= dende¢r el ebilir., :
| , -
A¥r ne BNAametilasyon desenl eri, gamet ol ul umu sér as Sl
(a2 @
A

@)
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Epigenetik B1 | gI1 ni n ¥ne

(Campbell Biology, 11. Ed.)
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AKromatin yapéséene deki I'°tkiarelyn@¢err]ezliennldeer dtranskri ps
dé¢zenl enmesinde t emel bil elenlerdir

T AAr_aI'tér,m@Ieemrifadesininepi@e@etilebileg'meishn‘deemin
O dair kanetl aré artéermaktader.

o=

= A Ay ngénoma sahip tek yumurta ikizlerinin birinde genetik temelli bir

o0 hastal ek g°r ¢l ¢r ken depigesetik fnadrek g€ Ir &K Imermeas i

e i li1 T ki lendirilebilir. "
= . . -
.= A B a Z&nserlerde normal DNA metilasyon °r ¢ nt ¢1 er i bozul ur ve u
D gen i fadesi il e birlikteli k g°sterir.
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Transkri psiyonun B
Kontrol ¢

AKromatin deki i tirici enzimler, DNA®né&n transkr,i
bakl|l anabialritrélriekpi mizal tarak i fadenin il k kon
ABrgenin KkKkromati ni I fade 1 -1in en uygun hOl e
sonr aki b¢yek ademé transkripsiyonun ball at
A¥karyotbluarsdiéar e-, DNAOya paki maamakloan RdNsAé n
kol ayl altéeran ya da engell eyen proteinleri

AS¢rekar yotdladrad& ar mal 8kt &r ve °iklaerryloetmekd en ©
genin yapéséné késaca g°zden ge-irmek vyarar

Bektas Tepe
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¥ k ar y Gdnin Genel
Organizasyonu

H. H i Enh f Proximal T ipti Poly-A signal T ipti
A Tipik bir © k a r y gem e knu Gl conto aements  conts lements | st e Seduenée tamination
k O n t r O I e e n . D N / . "’T UNU | Exon {Intron{ Exon ! Intron‘ Exon ‘ region
; . -~ 11 & oNA N[ ?/Z, A\ [— == \
bir be¢t¢n ahl@llienr o — —_—(
Promoter 1 Transcription Poly-A
7 signal
A P O m O t a'jpsueam O / *\ Primary RNA Exon Intron Exon Intron Exon ‘ Cleaved 3" end
ucunda transkripsiyon ( (— tanscript ' — . of primary
z I ranscrip

r
u I k I I CHROMATIN MODIFICATION
a a‘ t m a‘ 0 m ﬁ e TRANSIPTION

NA polimeraz Il pre-mRNA )

Z

(pre-mRNA) .
RNA processing:
Cap and tail added;
introns removed and
Intron RNA < exons spliced together

b
R
sentezine ball ai ;A
. DEcRADATON N Coding segment

ARNAO yZa k%5 e k pole-n s TNA G0 ‘ —
Akuyiakel mase | >/ B A N e ol
Il ntr onléakraégne | mas (untansioted (unransited  tal
olgun MRNAG®Goyléeu !l t ur ur ur

A Kontrol elementleri ile onlara
bakl anan trans
faktorleri far
tiplerinde |fad|en|n hassas

a

kontrol ¢n¢ sakl ar
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Genel ve ¥zel Tr an
Faktor | er |

(Campbell Biology, 11. Ed.)

. ATranskripsiyon f akt °r | er | I K gruptur; t¢m genlerd
faktorler ve belirli genl erde g°rev yapan ©°
A¥zdlranskripsiypmomak@Reéheya da ondan uzakt:
kontrol el ementlerine baklanabilir.

ABuayrem, genlerin hangi zamanda ve nerede vy E
edil ecekini belirlemede temel rol oynar
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Genel Fa kPirPormoet r°R odl e

(Campbell Biology, 11. Ed.)

. A¥Kkaryotik RNA polimeraz | | transkripsiyona ballamak i -
fakt°rl erinin yardeména i htiya- duyar.
ABazmgeenel f akomolk &rAdleAk ikut usuna baklaneér, - ok
proteinler ve RNA pol | | Il e etkilelir.

A Protein -protein et ki | el i ml eri ballatma kompleksinin o
pol i mekalzem boyunca il er.l|l emes.i I -1 n kritikt :
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Bazal Kfade ve Y¢Kk

(Campbell Biology, 11. Ed.)

. AGen@IfaktO[IeripmlI\/@e\ﬁRhNiAIeI'imi -oku d¢zenl enen
d¢l ¢k ball atma hézéna yol a-ar .
AUygun zaman ve yerde y¢iksek d¢gzeyde 1 fade, ko
transkripsiyon fakt°rlerinin etkilelimine b
ABuayrem, d¢zenlenen genlerin bazal .ve wuyarée E
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Proksimal ve Distal Kontrol
Elementleri
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T A Proksimal kontrolelementleri pr omoyakén konumlanér; meti n¢
O promot aryde@&n dekerl endirilir.
o=
= ADistal el ement k¢menteanc &@id alharce n¢gkleoti d uzak
(o= promotRer,ni ki t ar afirrondia- iymad ed ab wbliunabi | i r .
‘;, A Bir genin birden fazla e n h a n olabilirov&her enhancergenel | i kl e yal ne u
[ ogenlei | i I kilidir -
o= -
f— Enhancer (group of Proximal Transcription E
(aa) distal control elements) control elements  start site =
A /R N ‘ Exon 5

ona NG A0

Upstream ——

Promoter
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Aktivavéerklkerevsel

A¥zdlranskripsiyakt if a:
ya da baskél ayece gi
enhancer &dnteolebbradntlerine

bakl|l anér . Activation
’ domain
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ABI r -akkt i vaDNAGya bak.l e
alan ile bir veya daha fazla aktivasyon domain
alané birli kte bulu ‘

DNA-binding

TEPE

A Aktivasyon al anl ar é d¢zen
proteinleri ve transkripsiyon

makinesinin par-alar
getirerek i1 fadeyi gg¢
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Uzak Enhanclkr @@on EtRiIg e

A Protein ar a
b¢ k¢l me nha
balgalkétivataorral
rotein grub

[rageinler
t °gercl

@D
—

A Enhancer vep r o mq t
aradaki uzun DNA
mesafesine r
bi -1 mde Dbgetirilir

F (1)
t Activator proteins

bind to distal control

r elements grouped as an
enhancer in the DNA.

n « This enhancer has three
binding sites, each called

a distal control element.

o< —00

[  — N\

r CHROMATIN MODIFICATION |
TRANSCRIPTION

k I RNA PROCESSING
? A

( mRNA TRANSLATION
DEGRADATION ‘

PROTEIN PROCESSING
AND DEGRADATION /

\\\\ //

. Promoter
DNA Activators
Y E E 2

Distal control x
Enhancer TATA
element l box
P
~. /7

General
transcription
factors

@
Je

Group of
mediator proteins

RNA
l polymerase II

RNA
polymerase 11

@ A DNA-bending
protein brings the
bound activators closer
to the promoter.
General transcription
factors, mediator
proteins, and RNA
polymerase II are nearby.

DNA-bending
protein

© The activators bind
to certain mediator
proteins and general
transcription factors,
helping them form an
active transcription
initiation complex on
the promoter.

Transcription RNA synthesis

initiation complex
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Baskel ayecel aren D

ABazdéaskél ayecél ar kontr ol aeklteinveabtRlAghynane bak
bakl anmaséené dokrudan engell er.

-
kel
L
—
—
>
o)
o
=l
m
©
ol
o
=
@®©
©)
S—r

ADi kleas k &1 aaykdtciév aattkrilleel er ek onun DNAG&6ya bakl
kapasitesini bozar.

TEPE

ABuet kil elimler gen ifadesinin azaltél maséna
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Kromatin [ zerinden
D¢ézenl e me

ABaza&k t i v a,hedefp e o moyta®kré n B n d & o asétibeyea
proteinleri toplayarak transkripsiyonu kol &

(Campbell Biology, 11. Ed.)

ABa zZoéea s k € | akistonl&gdam asetil gr upl arene kal déran prot g
toplayarak i1 fadeyi azalteéer; bu durum sustur
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AKromatin d¢ zenl eyici protePhlaeyimhhatkelpeéadenas e,
baskel amanén en yaygéen mekanizmaseéeder
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Kombinatoryal Ko nt r ddmelin
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. A¥kar yottlraaandsak ri psi yonun alka 9 svyaas DMADkamtral anl ¢ |,
el ementl erine baklanmaséna dayaner .
AKontrol el ement |l erinde tamamen farkle dizi sayeé
késa diziler pek -ok gende tekrar eder.

A Ortalama bir enhancery a k|l al €k on kontr ol el ementi nden
el ement Dbir ya da 1 ki ©°zg¢l fakt°or¢ bakl ar.
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ATekbir el ementten -o&nhémnceaql@amdntilldrikn 1%zel
kombi nasyonu i fadenin d¢gzenlenmesinde belir
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Az Sayeda Diziyl e
Kombinasyon

ASen&asraly@da kontrol dizisi olsa da -ok sayeéed:

(Campbell Biology, 11. Ed.)
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AHerk ombi nasyon yadhkteizwatduneg i er i mevcut ol d
transkripsiyonu etkinleltirir.

ABuuygunl uk bel irli bir gelilim zamanénda vya
saklaneér
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Enhancer for

Promoter  Albumin gene

» DNA in both albumin gene
cells / =
(activators
not shown) /Q (

H¢ecre Tipion
. . Control Enhancer for
Transkripsiyon caments

crystallin gene

Nl \ Vi

) S N A—

fona Crystallin gene

VA

Sl

AFar kl & h¢gcre tipl
sahip olsa da, ya
©zg¢ pr ogredtnilre.r i

¥ DNA in liver cell, showing
available activators. The
albumin gene is expressed,
Liver cell but the crystallin gene is not.

h 4 cre d € l Liver cell _
i yon f a nuclrevus 6) Available &
el |

ABudur um,
transkrinp
etkisiyle ger - e

@ activators _

S
K | ®

[

AAl b¢ mgiemi sadece K
h¢crelerinde, Kri

sadece mercek hg¢c
edilir. 'A_)Ib .
umin gene
expressed

AHergenin kendine ©°
elementleri ve bu elementlere
b ak | aakatni vpaoteihler
var der

Crystallin gene not expressed
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¥ DNA in lens cell, showing
available activators. The
crystallin gene is expressed,

but the albumin gene is not. Lens cell
o Lens cell
nucleus
D @) Available &
activators

m VA b
ECy/4==———

Albumin gene not expressed

ﬁ
¥ Crystallin gene

expressed
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Koor di nel | Bdkteriretdekio |
Karl el ek e

ABakterilerde i | i I ki li illevli gemr emoadrdm dakman t e
operonlarda k ¢ me |l eni r .

(Campbell Biology, 11. Ed.)
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A Operon tek bir mMRNA ¢ retir, genler birli kte I fade ed
el zamanl & ol ul ur.

ABu- al 8l ma d¢zeni© kdraysd thludbrucaanak, yal nézca bi
|l stisna vardeéer .

ABu fark, © k ar yveprokaryot gen d¢zenl eme stratejilerini
glsterir.
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¥ kar y o tDaakredaanlkerde
Koordineli Ekspresyon

(Campbell Biology, 11. Ed.)

. AAy nneetabolk y ol un enzimlerini kodlayan genler f
dakel mel ol abilir.
A Koordine ifade, her genin belirli bir kontrol elementleri kombinasyonunu
tal émaséna bakl eder .
ACekir dekttd kvpartPtrei nl er | bu kontr ol el ement | e
el zamanl e transkripsiyonu destekler

AGenomdaki k onumdan bakéemséz ol arak ayné sinyale
birlikte aktive edilebilir
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Kimyasal Sinyallerle Koordine
D¢ézenl e me

(Campbell Biology, 11. Ed.)

T ASteroid hor monl ar h¢creye girer, ©zagkeli voaitrorr ese

O gibi davranan bir kompleks ol ul t ur ur .

o=

= ABuhor monun uyardéke her gen, kompleksin tan

(o= sahiptir, Outemustak® otl raocgja&knl e h¢gcre b1l ¢nmesi ni

S verilebilir. "

— | . -

.= ANonsteroild hor monl ar ve b¢yeée¢me faktorl eri he¢cre

D bakl aner, ©°zg¢l transkripsiyon tetgld.t °r |l eri ni P

E‘ AAynkéontroI el ement setine sahip genler, ayn E;
aktive olur .

A
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Evri msel Yaygenl!l ek

AAynséi nyal setlerinin -oklu gen gruplareéene u

dé¢zenlemenin genil yayél &méné g°sterir
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ABud¢zenl eme bi-iminin evri msel s¢re-te erke
del ¢nel ¢r

AFar lor@ani zmal arda benzer prensipler.in g°r ¢l

oo
TEPE

Bektal

—
=
(=)
i
(==
(1" ]
—
(o
|
e
A

Bektas Tepe
gezimania_tr



—
=
(=)
i
(==
(1" ]
—
(o
|
e
A

Aknt ertlzrdekinde her kron Chromosomes in the
interphase nucleus
kaplar . (fluorescence micrograph)

-

AKromozomlar b ¢t ¢n¢yl e i zole de JESNS
araseée i1lilkiler mevcuttur

AGenomyapéesénén mek®©nsal dyg
bakl antéeleée bir boyut kaza

Chromosome
territory

ABubaké&l, amorf kromatin vy
tanéml é mimariye beraker

Chromatin
loop

Transcription
factory
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Kromati n Hal kal ar
Transkripsiyon Fabr 1 kal ar

A Kromozom konformasyon yakalama teknikleri, Chromosomes in the
. " T . Iinterphase nucieus
interfazda bi r bi r |l er | Y | e Il (fluores&ncemicrograph)

belirlemeye olanak verir.

Ierl

ABireysel k r omozom Db?©° e
ku zea o

| g
hal kal aré -ekirde

Chromosome
territory

AF ar lkrondozomlardan halkalar, RNA
polimerazlar ve ifade proteinlerince zengin
alanlarda toplanabilir.

ABut opl anma b°l geleri tran
ol ar ak gdlgndérélér V e
uzmanl al meéel al anl ar. ol

Chromatin
loop

Transcription
factory
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Konumsal Yeni den D¢ zen
G¢encel Ar al ter mal a

(Campbell Biology, 11. Ed.)

. AK f aedki | meyen genler -oku kez -ekirdekin déi
il se 1 - b°lgede yer al eéer.
ABelirli genl eri n kendi bl gel erinden 1 - kesimle
fabri kalaréna talénmasé, transkripsiyona ha
ATekbir transkripsiyon fabrikasénén ne kadar E
konu araltéeréel maktader.

A2 0 1 4duyureilan 4D Nucleomepr ogr amé bu dinami k -ekirde
i li 1l kin sorulareé derinlemesine incelemeyi
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Gen kKfadesi nin Sad
Transkri psiyon Dek
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Dr .

T ABrgenin 1 fades:i en sonunda h¢gcrenin ¢grettik

O ol -l oo .

o . o o .

= ARNAOmemt ezl enmesi Il 1l e proteinin h¢gcredeki

(o= basamak bulunur.

‘;, A Transkripsiyon sonr asé pek -ok alamada -al &l an dg¢z E

varder .

| -
ABumekani zmal ar, transkripsiyon kaleéeplarene ;

E dekil i mlere hséazklléari.nce ayar o

A
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tekirdekte RNA kIl I
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b ak | a nironave ekzon
se-imlerini. y°nl

e F Al E

Smmm A¥karyotRNA dal | eme Xons

O ol gun RNAO®GNE&nN si

o t al & n mprakargoflarda \ _ » . . -

= ol mayan ek d¢zenDNA “U\—H—( 3T L.Aj_(i\,

(aa) férsatl aré sunar V1

5 Troponin T gene 4

== A Alternatif RNA splicing ile -

= ayne birincil tr

| - : -

— o RNA 3N 4 | x

o AH¢ ctepi ne ©°zgy¢ dtranscript o
proteinler, birincil transkript .

A czerindeki belir RNA splicing 5

3 OR 12 4

MRNA I
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Alternatif Splicing ¥r ne k| er |
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pu— AYandaki tropongig Tde . Exons
‘3‘ genl_d_e'EOg"ilk
—— creti mi glsterilm
Q \ - . . . -
— A Drosophila® dbai r gen, f DNA ‘\(_u u H H u_(i\,
aa) del e alanl ara sah \ y J
(1= quI_tura I 1 ecek k o
== alternatif ekzona sahiptir. l -
—
e A Bu alternatif MRNAG& | enraZ n =
17.5000¢.  ger - ekt e Primary -
— her g_el:jlmgkte o | RNA 3N 4 =
iZeyl nae enzer s transcript 0
= |ylaret| cretir. g |
A ABubenzer si z _il,i are RNA splicing s
Si st emi gel |l I r ke
bde nzel Menslienmey e y imMRNA 12 3 OR |
eder.
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Az Gen, ok Prot el

(Campbell Biology, 11. Ed.)

TN AKns anlgeernd as a ynénsatoch, e nbi r har dal bitkisi ya da
O il e benzer bulunmasé beklenmedi k ol mul tur.
=D A Alternatif splicing,bu | al ertecé d¢l ¢k gen sayeéséne a-
(o= s¢relen ge-1¢ bir a-ékl amadeéer
‘;, Aknsanlparodeei n kodl|l ayan okemlnaraidd reys;cez d e "
g muhtemelen alternatif splicing i | | emikme r . :
ABuyaygeéenl ek, olasé insan protein ~elitlilik E
e kar mal ekl ekl a daha i1yi i1lilkilendirilebil i ris
A
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Translasyonu Bal | at maneén
Ayar | anmase
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. A Gen ifadesi translasyon d ¢, zeyi nde, en s&k ol arak ball at
d¢zenl eni r .
ABazmRNAGI|I 8Zdga da 3Z UTR b°lgelerine bakl an
proteinler ribozomun tutunmaséné engell eyer
A5ZcapvepoliA kuyruku, ribozom bakl anmasé a-@&sén
sahiptir.
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H¢e cr e Ge mranklasyoneke
Kontrol
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el e rmiReN Atd¢) nmanskasyonu, bal | at ma faktorle
<inin arteréelep azaltéel maseyl a el za

r
k
A Yumurtalarda d
a

gpolamRn\éAﬁlman%syonu, del Il enmeden heme
sonra ball

atma fakt°rlerinin ani etkinl el me

ABaDbd8 t kil er ve almRNeede kalram| vk t&al ek gel di ki
translasyon d ¢ zenekl eri yeniden devreye girer
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MRNAO¥em ¢, ve Prote
Deseni

A Sitoplazmadaki MRNAG | wakkam s¢resi, h¢crenin hangi
d¢zeyde ¢retecekini g¢-l ¢ bi-imde etkiler.

(Campbell Biology, 11. Ed.)

ABakteri mMRNAOGIbamr&a- daki ka i-inde enzimlerle p
-evresel dekil i ml ere -abuk uyumu kol ayl al't

(DC

ACok ¢crfeklair y otmRaNrAd& aat |l er, g¢nl eboyunat t a haf't
y al ay avb hemaglobin mMRNAOG luazmuen ° m¢gr |l ¢ ol up tekrar t
translasyona u kr ar .
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3Z UTR Sinyaller
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TN AmMRNAOmMe@&n kadar s¢re saklam kal acakenéeé
Q UTR b°l gesaillnéde yer
- . . .
=D AKesangr I ¢ bir b¢emBMAOEakid@&amgn bir dizinin
o0 globin mMRNA6s8HAeéncuna ekl enmesi hezl é yeékema
L
‘;, AYak gBl | anRiNaAGpyas&r - al ayan ya da ifadesini E
o yoll arén da bulunduku anl al el méelteér
e -
I Coding segment =
(am] e 5 \ o0
mRNA G —P-P—P— |\ / ARA=RAR 37
A \ v~ Start Stop "
5" Cap 5 UTR codon codon 3" UTR Poly-A
(untranslated (untranslated tail
region) region)
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Vd

Yeni Kel febBDgpkenl|l BN

(Campbell Biology, 11. Ed.)

- ASond° nemde tanéeémlanan bazé RNA séneflare, ge
d¢zeyde hassas bi-i mde ayarl ar.
ABudg¢zenl ememRNAOpP&E® ; al a n ma dranslasyoyuaun d a
engellenmesini kapsayabilir.
AAyreéent edwmrkonuyu izleyen b°l ¢mde daha kapsa E
al enacakter
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Translasyon Sonr ase Kont
Genel ¢ter - eves,|

AGeni f adesini kontrol dranslasyonisonomsE@daabnlrdamg

-eékar .

APek- okk ar ypolipépit, i I |l evsel proteine d°ng¢l mede
zorundader .

A¥rnekimall a n g e - polgpdptidinin n(s re, d i m)skesiimesi aktif
hor monun ol ul maséne sakl ar .

AKimyasal deki |l i kl i kl er ve h¢cre i-i hedefe talé@

birinde d¢zenleme ger-eklelebilir

Bektas Tepe
gezimania_tr
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(Campbell Biology, 11. Ed.)
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Protein KII| eme ve
Deki I 1 kIl 1 k|l er
S
. ABiI r -palkot ei n, i | 1 e vtrarislasgoa smmak ais€i ki myasal =
dekilikliklerden ge-er.
AD¢ zenl pryatcei nl er, fosfat gruplarenen geri d
et ki nl elbiars ky&l adnad r .

AHayvanlarda h¢ecre y¢ézeyine gidecek babnaeénler | e

ABudekiliklikler, proteinin dokru -al &l masé
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Proteinleri n Dokru
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. AH¢Ccyegzeyil dahi |l pek -ok hedefe y°nl enecek
gerekir.
ATal é&mma eci ger-ekl el meden bir-ok protein i

ABuy°nl endirme ve hedefl eme basamakl arénda d

Bektal TEPE
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Se-1¢Ccl YPotkazamlan e

(Campbell Biology, 11. Ed.)

. AProteinlerin h¢crede ne kadar s¢re -al é&lacaké se-
kontrol edilir.
AH¢gcdé@ngegseneg degzenl eyen si klinler gi bi bazée
o | magerekir.
AH¢crey@&8kémé ilaretlemek i-in hedef proteine E

ubikuitin ekler.
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AProtcazomadé verilen bg¢ywlki Kkwimtpil perkestdesird,| er i t an
ve par-al ar
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nNcRNAGkPatGen KTf ades
Kontrol ¢

(Campbell Biology, 11. Ed.)
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:g‘ Aknsganomunda protein kodlaya¥w DNRA@WY alum&zca
= AUzun s ¢, rjenk ®NAOG ol arak g°r ¢l en b ltgeskieer i n b¢y¢
= edil di kine dair veriler Dbiri kmiltir.
(=) ]
S AT¢ngenomu kapsayan begyeéegk bir -al el ma, genom u
— belirli bir zamanda transkribe ol dukunu g°stermil tir ul
: =
e A Bu bulgular, protein kodlamayan ( non-coding) RN A3 | anrceRINAP | @ame ml i

bir paya sahip ol ab.iilecekini del ¢nder ¢
(aa
A
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nc RNAODOmatawa Koydu
Paradi gma Deki | 1 mi
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Se— AH¢crgee i fadesini degzenlRMAeopbyulukuvei det ek

O daha iyi tanémlanmaktadeér .

o=

= AYal nanRANaA S|l eanmn éthneml i RNAOGI ar ol duku y°n¢gndelk

o0 g®zden ge-iril mektedir.

‘;, ABu, al ana yeni giren °krencilerin canl & bi-i T

 — dekilimidir. -

| -
ABulgular her ge-maoRNAGObayeéhoji k rollerine yeni O r i

(aa) o

A 5
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Ké - Qalc RNAgkab¢gzenl!l e
D¢zeyl er |

(Campbell Biology, 11. Ed.)

. AK¢ - vke b ¢nyceRN A BniRBIA translasyonu ve kromatin deki |l ikl
dahi | pek -ok noktada d¢gzenl eme yapar.
AK¢ - nkc RNAOP ae en , kel'ifle,rinin késa s¢gre io-i
yaratmaséyla vurgulanmélter.
ABud¢zenl eme yollaré&, gen ifadesini farkl & alan
lekillendirir :
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mi R N A dd Hadefe
Y°nel il k Ba:

miRNA-
protein
complex
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N Al199 3 dtueryana taneém @ rThemiRNA bindsto a target
(=) mi Kr o RNAKRNADB | ar da mRNA with at least 7
o tamaml ayécé& dizi l complementary bases.
i ké&sai pbk kRNIAGSII iar d &
(@ e _
S ADahauzun bir °ncg¢l "
== enzimlerle yaklad -
= . . .. ~
R tek i pl 1 kohr mk RNAGY ae _
p ve proteinlerle kompleks ol ul t “
) AmIRNA ,enaz788n ¢ k|l eot i -

t amaml ay é c érdlRENKA Oil -8

bakl anmaye sakl ar
A ’ y ’ mRNA degraded Translation blocked

AHedef MR NAOyar - al ané @ If miRNA and mRNA bases are complementary all along their
daha seyrek olarak translasyonu length, the mRNA is degraded (left); if the match is less
bloke edilir complete, translation is blocked (right).
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. Aknsgenomunda ¥580kkhdarimBRNA geni nden s°z edil mekt
AEnaz i nsan genlerininmiyRNAEGlgnrehéndadesinin
d¢zenlenebil eceki tahmin edil mektedir.
ABugeni,I' k mp R B AMdH ¢cacrree s e | d¢zenl emede mer kezi

yerl el tirir.
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AKel i fllkd&samishu edidkdam@gi t ¢r mesi di kkat -ekicid
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s RNAMRNMAKNt er f er a

(Campbell Biology, 11. Ed.)
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kul |l anél ér

TN Asi RNABIbaoyut ve il meRNBakedzeraabdrzer
O proteinlerle kompleks kurabilir.
o=
= AH¢cr siRMA°nc ¢l I eri veril di kinde, h¢gcresel dg¢
(o= T T O O di mil IRNrAIMI v &t tug raar .
320 Asi RNAGY @alr éam-t k& gen i f adieteaferans fRNAI) | en me s i  RENNE®
— ol arak adlandé&r &l &r -
o= )

ARNAI, gen i1l levlerini Il ncelemek 1 -in | aborat
(aa
A
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RNAI Yol unun Ol aseée K

(Campbell Biology, 11. Ed.)

I
-iifpl 1 KRNIAK I°Iinc ¢l | eri ni cretir
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:g‘ ABazéd r ¢s | eirplni kR-NiAK Igie n ovnal radr ééer .

= AH¢cr eRNRilyol unun, bu t¢r enfeksiyonl ara kar |l ¢
.Z olarak evr i bimiabi degd¢ ghki,l mekt edi r .

(=) ]

S A Bununla birlikte, RNAI O0wmiirng s déel é h¢cresel genl erin | 4
— etkileyebilmesi farkle bir k°kene de il aret u
: =
e | AAyr aneanel i | er dahi bir-ok tg¢r, k¢-¢k RNAOI

o)

A
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(Campbell Biology, 11. Ed.)

Ké- ¢k RNAOI aren Et

. Al retibluerky¢ - ¢k RNAG kramslasyory all amas@&né deki | bal
al amal arée da etkileyebilir.
AB°yl @eem | fadesi, transkripsiyondan protein
basamakta i nce ayar g°°r¢r.
AncRNABLaté&nl iliki, h¢gcrenin uyum yetenekini E

—
=
(=)
i
(==
(1" ]
—
(o
|
e
A

@®©
—
7
)
m

Dr .

Bektas Tepe
gezimania_tr



N ¢ RN A e Keomatin
D¢ézenl enmesii

(Campbell Biology, 11. Ed.)

. ABazé kodl amayan RNAOI ar kromatin yapéséneée vy
ifadesini etkiler,
ABu durumun iyi -al &l &lsenédmerbbi°rl Cersnienkde, may ad
heterokromatin ol ul umudur .
AH¢Ccre do°nge¢s ng,mntrﬁmeegeeisrépﬁkaisyeonsonrasé
yeniden yokunl al masé gerekir
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Centromeric DNA

" Ao D e Soser
Mayada SsIRNA el Gaxgn ™

polymera (two DNA

are produced from molecules)

centromeric DNA.

eI‘EKSInImI et

€ Each RNA transcript is used as a
template by a yeast enzyme that
synthesizes the complementary —_—
strand, forming
double-stranded RNA.
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ABazrmay a t ¢ r $eetromerdd keterokromatinin yeniden
kurul maseé i -1 nsihRNADetyaedur z g ¢ T e ———
/

9 The double-stranded RNA is
processed into short, SIRNA-protein

AS¢relainl an g écé tam aydénl anmam ;e @ complec Y @
. T ) ) forming siRNA-protein complexes.
czerinde zl al & varder T

@ The siRNA-protein complexes bind the
RNA transcripts being produced from
the centromeric DNA and, in this way,
are tethered to the centromere region.

s

(5} Protems in the
siRNA-protein complexes
recruit enzymes (green)
that chemically modify Q
the histones within the
chromatin and initiate e ©
chromatin condensation. Q

I TEPE
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Centromeric DNA
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Chromatin-

1 modifying
enzymes
0 Ultimately, this process 1
leads to formation of
heterochromatin at the
centromere. 1

Heterochromatin at
the centromere region
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SIRNA SI st e mi Nas é| K

AMayadaki sSiRNA s i st e min cRiNKA&rlea kr omat i n d¢zenl eyi ci
enzimlerle etkilelir.

ABuet ki | seritrormmar K r omat i ni ni y ohetarokifomdtined r ar ak
done¢l t eréer .

AB®yl micteoz hazérl éeke i -in gerekli sékeée paket
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SIRNA Sistemi  conommeom
Nasél ¢a ‘==

;%,

Sister chromatids

€@ RNA transcripts (red) two DNA
ARNA transkriptler.i are produced from p0|ymera m”;’ficu|es
sentromerik DNA'dan ¢ r et i | i r centromeric DNA.
RNA
AHer Dbir RNA transkr transcript
| pl | l’(l sent _ez | eyen @) Each RNA transcript is used as a
olulturan bir maya template by a yeast enzyme that
| abl on koulalraanké | & r ( synthesizes the complementary —_—
strand, forming
: o double-stranded RNA.
Aci ft sarmall e RNA,
bi r | e siRNA elotein kompleksleri
olulturan késa, tek
SiRNAlara i | | enir (3) CELL UL R iy T

€) The double-stranded RNA is /
processed into short,
single-stranded siRNAs
that associate with proteins,
forming siRNA-protein complexes.
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SIRNA-protein
complex
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. . . @ The siRNA-protein complexes bind the
S I R NA S I S t e m I RNA transcripts being produced from
the centromeric DNA and, in this way,
V

are tethered to the centromere region.
A4 A4
¢cal el er ? e e

. . . . Proteins in th
A siRNA -protein kompleksleri, sentromerik esifNi'f;eremecomp|exes

! ; i recruit enzymes (green)
DNA dan ¢re tilen RNA that chemically modify Q

tr ¢
ve bu Isenkomerdoe® | g ebsa knlea n € r  the histones within the
’ chromatin and initiate e ©

chromatin condensation. i | @

A siRNA -protein komplekslerindeki proteinler,
kr omat i n hi-sitnodehkasal élarak
dekiltiren ve kromatin
enzimleri (y@lei-lixyimang &R e —

romatin-
modifying

ASonwoit ar ak, dentronsegle e - \ enzymes
heterokromatin ol ul umumaa ay.oll 6 © Ultimately, this process

leads to formation of
heterochromatin at the
centromere. i !

Centromeric DNA

Heterochromatin at

the centromere region

A
r \

Pnge, i SSgy
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Memelilerde Dur um Bel | r s

Atokkuol ul da memel i sihRNA@H @®ir@mdluek u bil i nmez.
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ASentromer DNAG6sé&nén yokunl al ma mekani zmasé tam

ABus¢re-te bahnkRNAGYWgkénl abil eceki .de¢l ¢neél me

Bektal TEPE
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P 1 RN AwelHatarokromatin

AYenit aneml@mm-anh ki |l el i mli pRINFANMA betesksomatin
ol ul umunu wuyarer.
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AGenomdakit r ans p o ziofnd chea £inn i engell eyerek onl ar é

AGenellikle 24631 n¢kl eotid uzunlukunda®wot¢t glpderk i p
Il enir
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ni RNAJdElaey¥ nH¢scr el e
Rol ¢

ABi r -haykanda pi RNA&l ay h¢crelerinde vazge-il meza

(Campbell Biology, 11. Ed.)

AGameto | ul umu s er a metikgy@n °urysgnutns, | er i nin yeniden
Kurul maséena yardemceée ol duklare d¢l ¢gnegl ¢r .

ABuillev, genom kararl &l 8ké& ve gen .i fadesi d
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Uzun Kod|l amayan RNAOI
(INcRNAS )

A200n ¢kl eoygizt ennl ere uzanan uzun kodl amayan
tiplerinde ve zamanlarda ifade edilir.
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ABURNAOI ar y¢ksek d¢gzeylerde bulunabilir ve

A¥ r n @ik IncRNA , X kromozomu inaktivasyonundan sorumludur .
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XIST ve X Kromozomu
Knaktil vasyonu

A XIST geninin transkriptleri inaktive edi | ecek X Kkromozomuna ba
kaplar.
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ABubakl anma t ¢m kheterakromatnmwno k unl al masé&na yol
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|l nc RNAXIskredre Kl | ev

(Campbell Biology, 11. Ed.)

- ABa zbelgular | nc RNAMINaAr,eprotein ve di ker RNAGI ar e
bir 1T skele gibi davranabil di ki ni del ¢nder ¢ér
ABubirliktelikler kromatini yokunlalté&rabili
ABazdaur uml arda ise d¢gzenl eyl ciprbd®nmogtel reer i ar a .
yakl altéerarak gen i fadesini dokrudan et kinl x
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Ké - nlc RNAOE=ar ems el

AK¢ - mke RNAglar i fadesi ni pek -ok basamakta ve
de¢zenl er .

(Campbell Biology, 11. Ed.)

A Bakterilerde vi r sl ere karl & savunma si stemi ol ar &

A Bakteriyel nc RNAGP anégotl arndalikliesrnl enengz net dek
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Kar mal é ntREIKC &lei t | i

AEkd¢zenl eme kat manl ar é, bi -i msel kar mal ekl &
sakl ayabilir.

AGenomdaki f ar miRNMA sayeseéenén artmaseyla morfol oji
artteéekeée °ne s¢grelmegltgor .

ABu® ner i h©l en dekerl endiril mektedir ancak Kk
ger mektedir.
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nc RNAGK®aK
cel itlil]i

(Campbell Biology, 11. Ed.)

o AT¢rlaerasé karl élnacsed RNAMGbhadeéndiaRiNAG Ivear & n
daha sonra yal négpicRNAaGywramhdigkiand ¢ ,r ¢r .
AMRNA t ¢r |l er | yeézl erlpgNA f adleeridi dmrikieml er dy¢ z
ABugenpiRNArepertuvaré -ok incelikl:i bir gen
sunar.
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Gel 1 | mcRMNAeEtkisI

Anc RNAS pakeérembkiyonk gel i | i mde °neml | rol l er ¢st
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AGel i, iston derece hassas d¢zenl enmil gen i f a

A Bu nedenle ncRNAt e me | | | dé¢zenl eme gelili msel S¢re-
gor ¢l ¢ér
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coMK¢eicr el i Canl el ar

Kf ades.|

(Campbell Biology, 11. Ed.)
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:g‘ ATekbir zigot zamanla yapé ve illevi farkl e -
= AH¢cr edlogkrul ar €, dokul ar organlaré, organlar
= t¢em organizma ¢- boyutlu bir d¢egzen 1T -inde |
S ABu kesgeldiabrkesrte eden gen |1 fadesi d¢zenl enmesi u
— odakl anacakez. m
= ) =
e AAma,- gelilimin omreangrdgmedmesdme | kel erini anl a
akella aktarmakter
(aa
A
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, -Temel S¢re-:
Be Il ¢ nheer k|1 e,IMarfogarsez

AYandaki k ur baka ©°r nek
I ri bal formuna uz
do°n¢l ¢meg gosterir
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cnmesi , ar d
mi t arl a he¢gcecre
art r

TEPE

Ozg
k az

AH¢ cfar
I
n
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A Morfogenez, organi z ma ((a) Fertilized eggs of a frog (b) Newly hatched tadpole
bi -iminin ve yapélarénén ol ul um
s¢recidir ve ¢- Dboyutlu d¢gzenin

Kkurul maséneée sakl ar
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S¢r e - Drak 4emini: ,
H¢ecresel B&enamreélld

-
kel
L
—
—
>
o)
o
=l
m
©
ol
o
=
@®©
©)
N—r

Bektal

T ABUu¢ - s¢ére-, hecrelerin [ ekil, hareket!l i 11Kk

O dekilimlere dayanér.

Q

= ABrh¢gcrenin etkinlikleri, hangi genl eri I f ad

o0 crettikine bakl edeéer .

‘;, AOrganizmadaki hemen t¢m h¢gcreler ayné& genomu tal @& "

= =

e AFar bhlgere tipleri, genlerin farkl é d¢zenl en
buna odiferansiyel gen i1 fadesi 06 denir

(aa

A
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Far Rkeé 1 vaat®lrer i Na
Ol ul ur ?

(Campbell Biology, 11. Ed.)

TN AKaracvé&eg®z merceki hg,creleraiynrdéel'tgéemérié‘aodrecs

O sl aytlarémézda g°rm¢glt k.

o= ) ]

= AHert am f ar kl el al mel h¢e¢cre tipi, gereksinim o

(o= akti vkaareégl éml ar éna sahiptir.,

‘;, AT¢mu hegcreler ortak bir zigottan mitozl arl E

g akti vsaettllrer | nasél ortaya -ékar sorusu g¢nd
AYaneétgel ilim sé&rasénda adém adém illeyen bi R

E yatar . o

A

@)
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Anne K°® kenl | Bi | gl

(Campbell Biology, 11. Ed.)

. AYumurtaya anne h¢creleri tarafeéendan yverl el tiril
i lerl edi k-e 11l etilen sérale bir gen d¢gzenl
A Bu program, embriyonik gel i | i m boyunca h¢cresel farklIl &
eder.
A¥ncer ken embriyoda hg¢gcreler araseéendaki I ¢ E

al acakez.
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AArdép,dafnarkIélaI'manén bel i rl i bir h¢gcre tip
gel il imi °rneki izerinden g°receki z
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H¢ecrevHangilt Genl ea i
S°yl eyen KKI Bi | gl
ABrh¢crenin gelilim yolu, hangi genl eri I f ad

AGel iboywunca h¢gcreye yol g°steren i ki ana bi
araseénda bunlaren g°reli ©°nemi dekilebilir.

AKl Kkiyumurtanén sitoplazmaséndaki anne k°%ken

AKkingiembriyo i-indeki komlu h¢gcrelerden ge

Bektas Tepe
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Sitoplazmik Be | 1|
Far kl el ekl

AYumurtané&opl azmasé, ar
DNAGséndan t ¢greyen RN/

gi bi bilelenleri i-eri
A Sitoplazma homoj en dmRRKA,l di r
proteinler, didgamellemad c
d¢zensi z dakél mel dur

ABuanne k°kenl maddel e
seyrini esitoplazmik rbo e e rd e
olarak adl andér él ér

AD° | | emmanmer asé mitozl ar
farkle h¢gcrelere payl ¢
farkl é& belirleyici bil
bilelim, gen ifadesini
h¢ecreninl ghl bhendirir
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rl eyi ci |
aren Kur

(a) Cytoplasmic determinants in the egg

o 9V a, Molecules of two different
£% Jo IR cytoplasmic determinants
00 Q A& g,

QOO Q A |
0 @@ ——— Nucleus
9 o A A
v Ay

N Fertilization
Unfertilized
€gg L
o 3 A Mitotic
p/ cell
A

09 a
o S 4
Q0 R A
00 vAO S o
Og O a| division @@ 5 a7 a
Q Q0 A Qo 0 Q A vy
(o) PR v
© o A A \> Q Yo
v A (©)4 Q A 4
Sperm \Z o) o v Vy
Q00 o AQV
Zygote L L AN
(fertilized egq)
Two-celled
embryo

The unfertilized egg has molecules in its cytoplasm, encoded by the k

mother’s genes, that influence development. Many of these
cytoplasmic determinants, like the two shown here, are unevenly r
distributed in the egg. After fertilization and mitotic division, the

cell nuclei of the embryo are exposed to different sets of

cytoplasmic determinants and, as a result, express different genes.
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Knd¢gksi yon:

Koml u H¢ cecrel erden

AH¢ Cc s @y s e artt ek-a - e vl (b)inductionby nearby cells

daha etkili hale gelir.

AKomI'embriyonik h¢crelerl e yg¢
temasl aré ve sal gél ana
bakl anmaseée hedtldr. h¢gcr e

ABuet Ki oind¢gksiyond ol |
resept°rler 11l e hg¢gcecre
aracel ekeyla gen 1 fade
a-ar

AH¢ i cr ealrears @ et kil el i ml er
programlaréne tetikley
uzmanl al mél h¢gcre tipi
sakl ar

Bektas Tepe
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Early embryo
(32 cells)

Ge

N

NUCLEUS

Signal
transduction
pathway

Signal— |
receptor

Signaling/

molecule

(D¢

Cells at the bottom of the early embryo are releasing molecules
that signal (induce) nearby cells to change their gene expression.
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Far kl el al maneéen Ar d
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TN AH¢cregmanl al ma yoluna sokan en erken deki i

O ballar ve i1l k bakelta mikroskopla se-il emez

Q ]

= AoBel i rl eremaigoniohgcrenin geri d°n¢l s¢gz Dbi -1 md

(o= ti pine y°nel mesidir.

‘;, ABelilenme t amaml andéktan sonra h¢gcre balka bir s

g nor mal kaderine uygun |l ekilde farkIl el al er . :
AoFarkl &l almadé ise h¢crenin bu belirlenmil k =

E dekilimleriyle ger-ekleltirmesidir o

A
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Bel i rl enmeden Far Kk
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T ADokuve organl ar iekillenirkgn h¢e¢creler yapé

O daha belirgin bi-imde ayreél ér .

o= ]

= ABuayr el manén temelinde gen iIifadesindeki dg¢gz

(o= al ér .

S — . _ . o1 . . Y

— AYenih ¢cr el er ncegllerinin bl ¢gnmesiyle ol ulwu u

— bi -i mde devreye girer.

| ) -
AFar kl &l aplenkan-éonk adémée d¢zenlenebilir olsa d K

E noktaseée transkripsiyondur o

A o
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Mol ekgl eretl er :
Dokuya ¥z g¢ Proteinl ems
5
. AFar k!l &l adankauya °zg¢ proteinler.] kodl ayan ge N
edilir.
ABuproteinler yalneéezca il gildi h¢egecre tipinde
yapé ile illev kazandér ér .

AFar kl &1 aillnkankBaan 8t 8 bumpPpNABeEantaya aékmaseéd?é

A Zamanla mikroskopik d ¢ zeyde yapé dekilimleri de bel.i
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¥rnekl er: Al b¢gmi n,
H¢ecresi Progr ame

(Campbell Biology, 11. Ed.)

. ADaha °nce de i f adtanskripstyondd i dvy zze nglzeemee ,sayesi nd
karaci ker he¢gcrelerdi a | ibeckmstalm, ¢ rmeetricmikn che, cr el €
uzmanl al ér .

AOmur giad kel et kaseée h¢gcreleri tek plazma zar é

| 1 f 1 er h©l i ndedi r .

LU
o
L
—

ABuh ¢ cr e Imgozih e aktinin kas dok us uvnaar yPazngt¢llar € y ¢ kse
d¢zeydedi r .
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ASinrh¢crelerinden gelen sinyaller.| al gel ayan
bulunur .
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Kas Soyuna GiI r 1 | :
Miyoblastlara Do k r u
S
TN AKash¢creleri, kekerdak ya da yak h¢gcresi gib =
O embriyonik ° nc ¢l | erden gel i | i r.
.g ABeIirIikoI'uI,Iar b u ﬁaa:rg,da;tiera)ltkl'alsmelbeljrlcmmeuna I t er
(o= ger -ekl el ir.
‘;, AMikroskopta hen¢z dekil memil g°r¢nseler bile bu u
g dmi yobl ast 6t &r i
AMiyoblastlar k € s a skkasadepzodglei nl eri yokun ¢retir ;
E ol gun -ok -ekirdekli. kas Tiflerini ol ultur USS
A

Dr .

Bektas Tepe
gezimania_tr



Deneysel Kanet
AAna D¢zenleyici Ge

(Campbell Biology, 11. Ed.)

T AK ¢ Lt ¢hrédyeg t @mbdynniko_ncg,l_le_rde t ek _t,ek_ genl er i1 f
O farkl él al ma tepkil eri I ncel enmi |l tir.
o= ]
= ABuyakl alem, h¢gcreleri iskelet kaseéena y°nlen
(o= gendiaméml anmasénée sakl améelteéer.
‘;, AKash¢cresinde belirlenmenin molek¢ler temeldi E
g birka-énén ifadesine dayaneér .

ASonu-kas programéné ballatan ve s¢rderen kol
(a2 @
A

@)
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MyoD | zeri ne Odakl an

(Campbell Biology, 11. Ed.)
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:g‘ AMyoD,kash ¢ cr e ihatnt eana d¢zenleyici 6 kimlikini

= AMyoDproteini bazé& tam farkl &l almél yak veya

= h¢cresine dP°n¢ltegrebilir.

(=) . : o -

S AHerh¢cre tipi yanet vermez -¢nk¢e kas genl er | u

— My oDaye&« i | bel i rl i bir d¢gzenl eyi ci protein W

= =

e A Artan deneysel bulgular, MyoDbenzeri d¢zenleyicilerin bel
kromati ni a-arak yeni gen k¢gmel erdine eri |

(aa

A
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4—N ADi ker hg¢crel erdemMyopaldén veirny &inl eama d¢gzenl e
Q aktivasyonuna yodkta-vagtrovwe i hgéren spesifik
(e transkri S | omMyorDapktoTred nolnang¢retir
p—
@ ey o . v v .
o AArtml)kobIastoIarak adlan_derel_an h¢cre, geri d°n
&S | skel et kase h¢gcresi hali ne gel meye karar/l -
= -
: Nucleus Master regulatory gene myoD Other muscle-specific genes -
e S _
BIY S — gy < | ©
Embryonic <
® mm—— precursor cell OFF o )
(aa) -
S — Oy —
A
mRNA 2l
I\/Iyon.rof[ein
M&Z?Aﬁﬁed) (transcription factor)
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Vd

M D oku n R :
y 0 D eyl |1 : -
’ 8
A d e 2 k1 el | m
m
e al e a a :
S
©
— A MyoD proteini, kendi genini daha <
' fazla uyarer ve diker kasl ara °zgg¢
s—— transkripsiyon fa'/|°r'ar'n'
g kodlayan genleri aktive Eder. Nudieus Master regulatrry gene myoD Other muscle-specific genes
Py DY S Sy S = =
m A BUf a k t o r | er d e k a Embryonic OFF OFF
] i -in genlederi akt i Pprewsorcl o
— -
— AMyoDayr é&ca h¢cre d Sy S gy S(_— -
- bloke eden genleri de aktive R¢NA OFF =
ederek h¢gcre beol ¢ " =
B durduru I. MyaoD protein @
m ?c’ilgt:kr)r:?irswted) (transcription factor) @
AB° | ¢ n meyablastlar , kas
A |l i fleri olarak da adl ander el an
ol gun -ok -ekirdekl:] kas
h¢crelerine den¢gl mek ¢zere
birlelir
Bektas Tepe
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SonAdeéem: ,
YapéeRBradt ei nl eri n EI
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TN AK K i ncrialnskr_i p_si y oniyozih aekaktih gli &1 | ,k_asén _ayér,t _ed_
O proteinlerini kodl ayan genl er i etkinleltiri
o=
= AB°yllka® | i fine °zg¢ mekani k °zelli kler kaza
(o= gelir.
‘;, ABubasamakl & d¢zen, kas farkl élalmasénda mol E
programé ol ulturur
o= -
/N N (Y ) :
v AN A A A o
LU-TK—O LLLW_LOLLw;LuO
A MRNA MRNA MRNA MRNA ~
i | o
@ Myosin, othelr
Wy @5/ e
Part of a muscle fiber transcription factor blocking proteins

(fully differentiated cell)

Bektas Tepe
gezimania_tr



(Campbell Biology, 11. Ed.)

TN AD® 1l |l epmmbrtada ballatéelan farkl e gen ifade
O farkl &l al mél h¢cre ve dokularé ortaya -ékar
o= )
= AAncak or gani zmanen etkili -alélmaseée i-in t¢m
o0 genel v¢gcut planénén yerl el mesi gerekir.
‘;, ABirsonraki alamada v¢cut planénén molekgegl er E
g °r nek ®tosophdakmelanogasterel|l e al énacakteéer .

AB°yllRger esel farkl &l al manén organi zma d¢zen i
E netl el ecektir. o
A o
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gezimania_tr



Vecut Pl anenéen Kur

(Campbell Biology, 11. Ed.)

. ACanl édkhu ve organlaréen dokru yerlere ver |l el
desen ol ulumu denir.
ABu d ¢ z esitoplazmik belirleyicilerve i n d ¢ kinyallérin birlikte etkisiyle
kurulur.
AH¢ cr elormmsal bi | gi yi bu i pu-1laréyla al ér ve ge E
yaneét verecekl pelirlerni buna g°re
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Erken Embriyoda Eksensel Kurulum

A Hayvanlarda d e s e n quI',umu, embriyonun erken d°%ne
belirl enirken ballar.
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AK K i beymetiiye sahipohayvakds at allede ba é n't
eksenl eri organlar g°r¢nmeden °nce kurul ur.,

A Sitoplazmik belirleyicilerve 1 n d ¢ kinyallér bu eksenlerin konum bilgisini
sakl ar
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KIl'asi k Embriyol o] 1

(Campbell Biology, 11. Ed.)
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TN A20. yy¢izlylelyaar ésénda ayréntel e anatomi k g°zl
O mani p¢l asyonl aré yapél dé

o= ] ]

= ABu- al el mal ar gelilimin mekanizmal aréené anl

(=) ]

S AAncak desen ol ul umunu y°neten °zgg¢l mol ek¢l | e z
— taneml anamade. Ul
= . | , )
o= AMol ekdgbeereyde a-eklama i-in geneti k yakl al é

(aa
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Geneti k Yak!l al emeén

(Campbell Biology, 11. Ed.)

. A19 400 IDemosophéa ¢ z e r imud ea n t In@lengnesiyle genetik
yakl al ém beni msendi
ABuy°ntem gelilimin genler tarafé&ndan kontro
AMol ek ¢l er KKelniumuenmesi nde yer alan °9zg¢l °K u
kondu. -

ADrosophila - al 81 mal ar &, insan dahil bir-ok tg¢r i
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Drosophilado n®Mad¢ | er Bed

(Campbell Biology, 11. Ed.)

TR AMeyvesi nekl er i nsegnerdlerdéré d 18 k| a ntordksa e abdomen
O bulunur.
- I ’ . o
=D A Drosophila & dbaadk uy r u kdk as € nt dsa eksenldsi belirgindir.
(aa . . : . -
S AD®° 1 | en mfendceen sitaplazenik bel i r |l eYyarchk d evoe 2 me n t .
— eksenlerine ililkin bilgi saklar. n
: =
| AQOdak, &dam ka ekseni kuran mol ek¢l l er ¢zerinded =
p— Dorsal Head Thorax Abdomen .
e T/,Right c
A Anterior < » Posterior 5
Left
Ventral
BODY AXES
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Yumurta Gelil Il 1 m vVvge
Hececr el er |
S
o AYumurta ,ovaryumda bes | eyi ci ( henkdmieuf oHej kred | er e =
h¢creleriyle -evrili olarak gelilir.
ABesleyicih ¢ cr aldémdan da anl al 81 gimRNAevegerekli ¢z er e
maddel eri saklar ve yumurta kabukunu ol ult
ABus ¢r e - I I er i gelilim i-in gerekl:@ I - eri ki E

alténa al ér
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Follicle cell

N \

Nucleus
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Drosophila Yal am D°ngg¢ s ¢
¥zet
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. AD° 1l | emeneyumurtanén bér akerhemhhs@ndhar eanolul u
Alarva ¢ - evre ge-irir ve ardéndan pupa evresi
AEr i | dineknsegmenti beden pl anéné déla vurur
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Drosophila Yal aDAng¢ s ¢ nd
Neler Olur?

(Campbell Biology, 11. Ed.)

TN AYumur tfad leikk ¢ | berii mden (yum Follicle cell

o he¢crefl@elrihkglrel eri ) il e - e O/

N o . ——Egg

(o= AGel i | nelkatne yumurt a, di ker

S (hemlire h¢gcreler) tarafé o

E\ mRNA'larla b ¢y ¢r . Nurse cell ‘ -

D A Sonunda olgunyumurta, f ol thk&glr el er i o
tarafendan salgélanan yum o ”

~ —Egg ©

0 I/d shell |

Deplete -
A nurse cells .

Fertilization
Laying of egg
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Drosophila Y al a m
D°ng¢se¢nde  Ne

AYumurta ,di | iin-iinnde d°l |l enir ve
yumurt.l aneér
AYumurta, segmentli bi r embri yoya d°r

AEmbriyo, ¢- alamadand®cnd ali ar

Al - ¢naliamada, Vat vhdkeBnineel t ¢k ¢ -

pupaol ul ur
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Fertilization

Laying of egg

Embryonic
development
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Lewis ve Homeotik Genler

(Campbell Biology, 11. Ed.)

—I A Edward B. Lewis, anormal kanatve
O bacak yemidtaatladami al &1 t & .
o=
=D AMu t a s y ogerietk hagita
(o= c2zerinde konuml and
S belirli genlerl e i o
= | | -
.= AHomeotk genl erin, ge-
D | arva ve erilkinde P
— d¢zenl edi ki g°%°ster 7 ‘ <
(aa) : Normal e i insteadoi AT @
ABubul gul_ar _ge_nl BRI antenna & antenna W~¥ Mutant
A y°nl endirdi kine dat
sakl ade
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Erken Segmentasyonun Genetik
Tar amase

AN¢ s s FVelhard ve Wieschaus, segmento |l ul umunu etkil eyen gen
sistemati k ol arak tarade.
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Atokayéda geni n dmbriyanik md g éncwyd | ¢ k °nemli zor |
yaratt e.

AAT alté&rmesc&lsaf mut as yheterbzigat Batlarlabu éngai n

7

al t e.

AEksenol ul umunda anne genlerinin rol¢ nedeniyl
incelendi .

Bektal TEPE
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Tarama Stratejil sin

AMutajen uygul anmé&l sinekler -aprazlanarak vyavr
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ASegmentasyonveya eksen kusurlarée ol an embriyo ya

A¥ mMarka e k s eni kuran genl er| bul mak 1 -1in 1 Kki b
°rneklramde.

TEPE

ABuy ak | amatemal genl erin dokru u-Ilarén Kkurul mas@
ortaya koydu .
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Keli fl eri n Kapsame
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o AEmbriyonk desen ol ulumu i-in yaklalé&k 1200 gen
A Normal segmentasyoni - i n yakl al &k 120 gen temel grup
belirlendi.

AGenlerkr omozomlar ¢zerinde yerleltirildi ve |

TEPE

ABu- al 8l mal ar erken desermiagl modmkrdrerayre&smt &
sakl.ade
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Eksenleri n Kurul ma

(Campbell Biology, 11. Ed.)
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T Aqusop_hi_Iac”)_dtaeden eksenlerini I | k ksitaplazmik® kel er vy
O belirleyicilerdir.

Q : . . . y

= ABubel il rleyiciler annenin genleri tarafendan
(o= ovaryumdayken yer | el t i ri | 1 r .

‘;, AErken ek sen kurulumu sonraki gelilim adémlar g u
= , -
o= AKonu i1l erl eyeioidél aynkeargdedsomutl] alteéerél aca
(aa

A
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Maternal Etki Genlert Nedir?

(Campbell Biology, 11. Ed.)
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T A Annenin genomundaki mutasyonlar, yavrunun kendi  genotipinden b a k € ms é z
O olarak yavruda fenotipey ans er .
o= )
= ABugen ¢r pRNAeyraa da protein halinde gelili mde
(o= tal énér .
‘;, AMutant anne hatal& ya da eksik ¢ren ol ul tur du k|l
o olur ve dokru gelilemez. -
| )
ABu- er - emategnaloet ki genl erdiodk utramud meaiurr &
(aa
A
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Yumurta Polaritesi ve Eksen
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Grupl ar e
. AMaternal et ki genl eri yumurtanén ve dol ayéséeyl a
ABrgrupdathka eksenini, bdkmnrEal eksegmimis&utr ar .

ABugenl er deki mut asyenbriyenk °-l gkl ebd kel A aner .

ABunedenl e erken gelilimde illevleri kritikt
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—
=
(=)
i
(==
(1" ]
—
(o
e |
e
A

Dr .

Prof .

Bektas Tepe
gezimania_tr



BiI coGidmiel
A Bicoid a d ma@ernal geni n ¢ r ¢ [
°n ucu kKurduku g°st
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A K knmutant bicoid alleline sahip anne,
°n yarésé eksi k yav

TEPE

ABudurumda her i ki u-
yapeéelar .g°r ¢l ¢r
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Mutant larva (bicoid)
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Morfogen Gr a d yHipotezl

A Erken embriyoda morfogena d | € ma dgired ceyrdaerk saer€l eri ve bi -
kurabilir.
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ABicodproteininin °n u-ta yokunlalé&p arkaya d

ABuyakl al @m, °n ucu brofogenf ekenn?zgghabir

TEPE

A Hipotez bicoid ¢ zeri nden deneyl erle test edilmiitir
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Bicoid MR N A 0 s Konumn

A Olgun yumurtada bicoid mR N A dus- €
d¢zeyde °n u-ta yokun~n hol vmuey

100 pum
: Anterior end A
AD° | | e n mendadun mRNA proteine
-evrilir ve prodef fy¢ —
olur. Fertilization,
translation of
. bicoid mRNA
AErkenembri yoda °n u-t o | o .
. .. Bicoid mRNA in mature Bicoid protein in
ar k ,a y a do k r UBICGICk@I’l aachy c unfertilized egg early embryo

ol ul ur

PR e >
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Fonksi yonun Dokrud

(Campbell Biology, 11. Ed.)

-—0 A Saf bicoid mR N A deské&n embriyolara )
) farkl e b°lgelere enj~¥*t~ ~di b mileinx
tr—— 100um
(o= . _ . Anterior end E—
= ATranslasyon s onr as e proteing | an
(o= enjeksiyon b°l gesind -
e ol ul maséna yol a- mel Fertilization, o
— translation of W
.. . . . bicoid mRNA -
(o]
ABu bulgu bicodpr ot ei ni nin o | o o
o b | i | di ki Bicoid mRNA in mature Bicoid protein in —
€ 1T € I K1 yorumunu unfertilized egg early embryo o
) ADeneyselk anét hipotezle Mo C : o
sunar. - RN
A
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Bul gul aren ¥nemi
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A Desen o | munun en erken adeéemlareénda ger ekl i

ul u , ,
a-ékl eka kavul mul tur.

—_—

—

= AYumurta | -1 ndeki farkle b°lgelerin farkle gel.]

(o= yenlendirildi ki anl al él mélteéer.

‘;, AAnnenin bal |l angé&- evrelerindeki belirleyici rol u

= konmui tur . ;

= -
AMorfogengr ady an lkaiteirppeve konumu belirleyebil di ks

E peki Il mil tir o

A
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Embriyonik Program ve Desenin
Kncel mes.|

AEmbriyo kendi genleriyle da T —

(Campbell Biology, 11. Ed.)
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konumsal bi | gi yi 111 er.

ADokiyd@@nel i ml i b segmentlkurulus a \-

ve her segmentin k ar akteri sti k vy POV | —

tetiklenir. , 0.T mm 2
3 ) | Body .

AGeggIe_mIarda g.revll genlSegments r -

eril kin deseninde anor mi .
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Bal | a¥yleg s ¢
Evo-D e v 0 Gigea Yol!

AYandabal ké&sméndan bacak -&kan
sinek tek bir homeotik gen
mutasyonunun sonucudur.

ABugen bir anten pr
bal ka genl er | d¢ ze
transkripsiyon f ak

AGel i$é@masénda d¢ze
areza anten yerine
konumlu yapélar ol

= Leg -
Normal : instead of S
antenna antenna 0
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G°z| emi nKaAp-et:e k e
Evo-D e v o0 ODhouknu | U
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o AGel il idngeé&mnl eme dekilikliklerinin vegcocut bi-
yaratabil mesi evrime katke i htimalini g¢nde
ABud¢l ¢nce -izgisi evrimsel gedvodevodn bi yol oj i
alanénén dokmaseéena yol a-tée
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Yumurtadan Organizmaya:
KndAg arl e Bir Progr

AD° |l | epmmbrtadan -ok he¢crel | bir organi zmaya
uyumlu bir gen d¢gzenl eme programeyl a yerér.
AProgram, dokru yerde farkl &l alma genlerini a-a
tutacak bi-i mde dengel enir.

AOrganizmat am gel il tikinde bile gen ifadesi ben

d¢zenl enmeye .devam eder
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(Campbell Biology, 11. Ed.)
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Kanserve Gen Kfades.|
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. ABu son k¥aléemalaca birka- genin ifadesindeki
kansere nasél yol a-abildi kine odakl anacakeée
ABuyakl al &m, gen d¢zenlemesindeki ince ayar é
somut bir °rnekle .g°ster meyi ama-1| ar

TEPE

—
=
(=)
i
(==
(1" ]
—
(o
|
e
A

Bektal

@)

Bektas Tepe
gezimania_tr



Kanser ve H¢gcre DP°

(Campbell Biology, 11. Ed.)

. AKanser, hg¢crelerin bgyegmeyi sénérl ayan kontro
k a - ma skargkterzedir.
AGeni f adesinin molek¢ler temellerini °krendi
yakéndan incelemeye hazér ez
AGel i,iibmakéi &kl &k yanété ve diker s¢re-1 er de [Qm
v 7 v 1 - v - - =
yanl el -aleéeltekeéenda hastalek ortaya -ekar
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Kanserle k!l il6&kil.
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;,mesi ve b°l ¢gnmesini d¢zenl eyen genl
Blraren resepthyhéer yolbaldaurbi | el enl er |

ABugenl erde somati k mutasyonlar kansere yol

ADek i I i mi m ansetd eamit & s a | mut asy &arsinganlery,a da ki m
yéeksek ener il radyasyon ve bazé virg¢gsler
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Onkogenlerin Ke | vie |
Proto-onkogenler

AKanser ar al t &r mal ar & bazé vir pskogented ertajtae m°er ol u
-ekarde.
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A Daha sonra bu viral onkogenlerin y ak én kar | &1 &kl aré& insanlar
hayvanl ar én gdabuunduar énda

ABunl ar é&én h ¢ momallkerd &K péototomkogéno | ar ak adl andé&r &
ve nor mal b¢yeme il e bl ¢nmeyi uyaréeceée prot

Bektal TEPE
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Proto-onkogenden Onkogene:
Genelk | kel er
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. AOnkogen, protein miktaré&nda artéla ya da tek t
etkinlikinde y¢ksel meye yol a-an geneti k de
ABudo ng¢l ¢ mg a- ekl ayanaig-deana kategor i
ABunlar;, genom i -1 nde Dohoth-omkegenalkamdlifikgsyonu ve
kontrol ©°Kkesi ya da genin kendisindeKki nokt
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Z ma 1: DNAON

Me k ani
| t 1 rTraeskkasyone

De Kk |

(Campbell Biology, 11. Ed.)

promoter *
00

Normal growth-stimulating
protein in excess

—I AKanserh¢cr el erinde kromozom ker Proto-oncogene " a

Q birlelmeler seéek g°re¢le¢gr, par - r Nk

© tal &nabilir. 7/

N g

(o= A Transloke olan proto-onkogen- o k et lpir o mioya dar

S bal ka bir kontr ol °kesinin ya Translocation ortransposition: s ¢ .

— artabilir. gene moved to new locus, i

— under new controls -

D ABu ar tpéoto-onkogeni onkogened® n¢l t ¢rebi I i 77 7" =
N J e

E New Oncogene o

'\

@)
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Mekanizma 2: Gen Amplifikasyonu

A Amplifikasyon , tekrarlayan gen
dupl i kasyhbat aepgrg¢gdcankogen
kopya sayéseéeneée arterert

AKopyasayéséndaki arté&l
yéskseltir ve anor mal |
uyar éememan hazéerl ar

Bektas Tepe
gezimania_tr

Proto-oncogene

4 %
\

Gene amplification:
multiple copies of the gene

\QCIJQ/

Normal growth-stimulating
protein in excess
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Mekaniti zma 3: Nokt a

APr o moyafBarenhancerb® | gel er Proto-oncogene

nokta mutasyonl are ¢ /‘W“.
artérabilir. 4 /
A Kodlama dizisindeki mutasyonlar daha Point mutati /\ boint mutat
. - ~ ot mutation oint mutation
aktlf ya da yekema within a control element within the gene

proteinlere yol a- at
ABudekiiiml er he¢cre d Wﬁ ’é/
anor mal uy aatildelyemlax.s € n ¢ S

V
Oncogene Oncogene

Normal growth-stimulating Hyperactive or
protein in excess degradation-

resistant protein
Bektas Tepe
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T¢mPr Bas@ealdrray ec e
B¢y ¢ mEBrgnleyen Sistemler
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. AH crel 8P 1 ¢nmeyi pretgineek 6 @lyaynan t ¢mer baskeéel ay
de tal ér.
ABuproteinlerin nor mal etkinlikindeki azal ma
b¢eyeéemenin hézl anmaséna katkée saklayabi |ir.,

AB°yllkaemtrol ¢n yokluku yoluyla kanserl el me s
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(Campbell Biology, 11. Ed.)

. ABazehasarl|l e DNAOGyé onarér ve kansere vy
biri kmesi ni °nl er
ABazéehgceel erin birbir imatikseytau tduan nhasscér neée d
d¢zenl er dokru tutunma nor mal dokul ar
ADi k erhl¢ecrrie d° ninfieseidnesn s i ny al yol akl ar én E
bu il 1l ev kanserl erde .sékl ekl a devre de
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Sinyal Yol akl arend
Kanser

(Campbell Biology, 11. Ed.)

. ABiI r -pwmtb-onkogenve t ¢mer baskeél ayécé genin ¢r¢ng
Il etiminde g°rev yapar.
ANormal h¢cr el erde bu proteinler uyumlu Dbi-1imde
dengede tutar.
AKanserdeayné aké&n bazé& noktalaré&nda illev bozu E
-ekar
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Odak Nokt &saapb3me z

AKKkkii it genin ¢re¢egnlerine yakéndan bakacakeéz
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A Ras proto-onkogeninde meydana gelen mutasyonlar insan kanserlerinin
yakl al ék y¢zde 300unda go°r ¢l ¢r .

ApS53t ¢ m°r Dbaskel ayéce genindeki mutasyonl ar i
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Ras Nedircak®Nas é |l

(Campbell Biology, 11. Ed.)

. ARasbir G proteini olup plazma zaréndak,i be¢y
protein kinaz y ol a lsipyald al er
AYounsonunda he¢cre do°ngeéeseneg uygemnebliel prot
ANormalde bu vy ol ancak uygun b¢yéeme faktorgegyl e .
oo @D 06 proen :
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NucLEus N O Protein that

@®©
—
7
)
m

—> :
- stimulates
9 Transcrlptlpn the cell cycle
factor (activator)
@ Receptor @ Protein kinases D
Normal cell
division

(a) Normal cell cycle-stimulating pathway.
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g
Hiperaktif Rasve Al ere B°E
.
T ARasgepi_nde_ki beIi_rI_i mut_agyonlayrolbad,(yég,me fakt =
O - al él hipérakéifnRas¢ r et i mian-ea byiolli r
o= )
=D AYolun her hangi bir basamakeéendaki al ére aktif
(o= benzer sonucu dokurur
‘;, AOrtaya - é kan tabl o gerekinden .fazla h¢gcre bol ¢ E
-
= E
Protein o
i i— Ras — expressed —;‘)
m /’)?(-\\') NUCLEUS ?(llvgr]:xggsesion) @
- Transcription
A \ il factor (activator) } —

Hyperactive Ras protein (product
of oncogene) issues signals on

its own, whether or not growth
factor is bound to the receptor.

division

(b) Mutant cell cycle-stimulating pathway.
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p530¢n He¢egcre D°ngy¢
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. AH¢ Cc i e bir sinyal baze proteinlerin sentezi
baskeéel ar
ABusi ny al -oku zaman UV gi bi etkenlerle ol ul

AYol - al elték
a l

nda onarem tamamlanana dek d°ngy¢g
ri ski . az r
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9 Protein kinases
A

/()\ O Protein that Damaged DNA

inhibits the is not replicated.

Bektal

h NUCLEUS cell cycle
uv
light N&?/ ,CNM'/ A — N k [6 — Q
0 DNA damage 6 Active form Q Transcription
in genome of p53 No cell
division

(a) Normal cell cycle-inhibiting pathway
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P53 Neden Kritik?
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4—N Ap53° z gyl bir transkripsiyon fialibe ®dey, ol up hg¢c
2 proteinlerin sentezini destekler.
=) ] . . o ]
.Z Ap53ddeervr e del e kRadsnmésmEer ¢ aetdlai nl i ki al ere by¢
(o= kansereyola - abi | ir
LLJ
(4=} o . . 5 .
— ABunedenl e p53 t¢mor baskel ayecé gen ol ar ak m
[ o g
e m -
/\J\ Inhibitory Cell cycle is N
: not inhibited. x
@ o proteln ()
(aa UV /7 Defective or missing absent «
: transcription factor,
i light MW such as p53, cannot O — Q
DNA damage Q/ aclia
in genome transcription. Increased
cell division

(b) Mutant cell cycle-inhibiting pathway
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p530¢n Koruvucu RO

ADNAhasareée oldukunda p53 etkinlelir ve bir-o
ball at er .
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ASekl pRLagenini aktive edekinazlaea lpa&kll,amsdrkd k n b
h¢cre doPnge¢seéneg durdurur .,

Apb3ayr éecanilRaNZA& li drm@msi ni artérér, onarém gen
onar el aapaptozs getikler.
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pn530¢n Eksi | di ki H
Mutasyon Birikim  Riski

(Campbell Biology, 11. Ed.)

. Ap53o0l mayan ya da kusurlu h¢gcrelerde mutasyon
bir-ok b°l ¢nmeden sak -ekabilir
ABudurum kanserl elime olasé&l &ké&né artérér.
Ap5306¢rk y°nl ¢ il 1l evler | nor mal h¢crede karm
d¢ zeni I l.aret eder
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Fil Il er ve p53 Kopy
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. AFillerde kanser sékl ékée insanlara g°re belirgin
A Genom dizilemeleri fillerde p53 geninden 20 kopya, insanlarda ise tek kopya
bul undukunu g°stermil tir
AD¢l kkanser orané ile artméil p53 kopya sayés

aral t é&r &letmekfedir. h a k
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7 w 5
Lemal aren G¢gncel DEE
Bilinmeyenler
S
. ARasve pb53 hakkénda muntlaag y @rkll arr&édmeéekzanser e kat K
ge-erl i bIsunmeaekt-aedeér .
AYnede belirli bir h¢gcrenin ne Ilekilde kanse

A DNA metilasyonu , histon mo d i f i k a s ynoRNA alesé&nlennie normal
ve kanser hg¢crelerinde farkl élalteéekeée g°ster
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¢tok Basamakl & Kans
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o ATamgel il mil bir kanser he¢cresi i-in birden
AYal biarl i kte kanser sé&kl &ké&nén artmasé mutas
ABumodel en iyi anl al &l m&doreRtal kamdediler den bi r |
desteklenir .
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Kolorektal Kanserin Al am

(Campbell Biology, 11. Ed.)

- AKolonve rektumu etkileyen bu hastal ékta her vy
ve 50 bin °l ¢ém bildiril mektedir.
AS¢rgenel likle polip ile ballar, pol i p h¢gcre
ol akandan sék b°l ¢gne¢r .
AT ¢ mCbrey ¢r znaar aing mal esd reutasydniarkademeli olarak u
birikir. :
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