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Hucre

Prof. Dr. Ozgir Cinar

Histology

* Histo (doku) + -logy (calisma, bilim)

* 17.yy da Marcelo Malpighi mikroskobunu yapar ve
gozlemlere baslar. Alveol ve kapiller

* Marcello Malpighi (10 March 1628 — 29 November
1694) was an Italian biologist and physician, who is
referred to as the "Father of microscopical anatomy,

histology, physiology and embryology". (wikipedia)
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Mayis 2017
Milano

* 19.yy'da histoloji kendi basina bir akademik disiplin
kabul edildi.

* 1906 yili Nobel, Fizyoloji veya Tip Oduilt, Camillo

Golgi ve Santiago Ramon Cajal’a verildi.

Sinir sisteminin yapisinin aydinlatiimasina iliskin ¢alismalari

nedeniyle...




Ne resimleri?

Neden, neden, neden!!!

Neden variz?

Neden canlilar cogalir?
— Bir bakteri neden boltuntr?

— Birinsan neden cocuk yapar?
Neden buradasiniz?

Neden yasamak istersiniz?
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“Neden”i anlamak icin “Nasil”i anlamaya calisiriz.

Dersle llgili Kaynak Onerileri

Histology: A Text and Atlas, Ross and Pawlina

Histology and Cell Biology: An Introduction to Pathology,
Kierszenbaum A.L

Color Atlas and Text of Histology, Gartner LP

Junqueira's Basic Histology: Text and Atlas, Mescher A
Molecular Biology of the Cell, Alberts B

The Cell: A Molecular Approach, Cooper GM

Anatomy & Physiology: The Unity of Form and Function, Saladin KS
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Hucre ciplak gozle gorintr ma?

. Evet gorundar.
Hayir gorinmez.
. Bazen gorundr.
. Hucrenin keyfine gore degisir.

Sadece mavi gozlilere gorundar.

Bir mikroskobunun ayirim guiicti ne kadardir?

r=0,61A / NA
(NA =n. sin a)

g =100um  =100.000 nm - Oosit
=0,22 um 220 nm - Kiiguk bir mitokondriyon
=2nm 2 nm - Hicre zarinin bir katmani
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Mikroskopta gormeyi neler etkiler?

100-100-100 § 60-60-210

Mikroskopta gormeyi neler etkiler?
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Mikroskopta gormeyi neler etkiler?
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Temel boyanma prensibini hatirlayalim!!!
A BASEZTIE:
cmist iy

Asit boya:
Negatif yukludar. | .
Katyonik bélgeleri boyar. @b
Baz boya:
Pozitif yikludar.
Anyonik bolgeleri boyar.
DNA, RNAdaki fosfat, GAGdakifsi

BAZIK BOYALAR | ASIDIK BOYALAR | ¥

o Jomwes |

Hucre (Cell)

Cella = Kicuk oda, odacik
A. Leeuwenhoek; mikroskobu yapar
Robert Hooke; 1665, Micrographia kitabinda cella,

Rudolf Virchow; hticre bolinmesi
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Bir hiicreye baktigimizda hangi bolimleri izlenir?

Mitochondria

D Plasma
§ \_/ membrane
s AN
W

Ribosomes

Rough endoplasmic
reticulum

Nuclsus

Nuclgolus

Lysosome

Smooth endoplasmic
reticulum

Secretery vesicle

Golg vesicle . = # Peroxisome

Cytoplasm

Sitoplazma, Protoplazma
(Hucre plazmasi!!t)

Hucreyi sinirlayan zarin icinde kalan
Icinde organeller ve cekirdek bulunan

Su, iyonlar, proteinler ve diger molekillerden olusmus

yaplya protoplazma (sitoplazma) denir.

Protoplazma = Sitoplazma + Nukleoplazma

Sitosol = Sitoplazmanin su bolimu




Hucre Zar (Cell Membrane, Plasmalemma)

Mitochondria
Intermediate

filament = < Plasma
4 / membrane

4
Ribosomes S

Rough endoplasmic 4

/5;//‘ Smooth endoplasmic
A reticulum

Secretery vesicle

Peroxisome

Hucre zari 1sik mikroskobunda gorinur mu?
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O zaman elektron mikroskobu

Cell 1 Outer leaflet

7.5 nm

Intercellular space .,
. nw !

Kaynak: Kierszenbaum Histology

Hicre zan: fosfolipid bilayer
EM de trilaminer olarak izlenir

Cell membrane
Carbohydrate —\

Phospholipid bilayer Phospholipid

(Phosphatidylcholine)

Hydrophilic head

rY Hydropbobic tail
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Fosfolipid molekdilleri hiicre zarini yapar

Choline ;::— NHCH
Hydrophilic | -

head group Phomhatlo ompmo-
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Yag asitlerinde genelde metilenler (CH,) tek
bag ile birbirlerine baglanir.
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Fosfolipid molekulleri hareketi pek sever

lateral diffusion
_—

000000,

| IO
\‘llp flop
pu R | (rarely occurs)

P /
000000’

flexion rotation

Hlicre zari fosfolipidleri

Fosfotidil etanolamin

Fosfotidil kolin = Zardaki en ¢cok

Fosfotidil serin - Apopitozda eksternalize olur
Fosfotidil inositol

Sfingomyelin

5/23/20
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Apopitoz

T

(iskem?uhci'e thasa"ll Ozel tetikleme sinyalleri,
, hipotermi,travma gen ekspresyonu

NEKROZ APOPITOZIS

Hiicre biiziismesi
. : " Organel hasari yok
Hiicre sismesi OO |
Organel hasari S e Kromatin kenarlagmasi
Kromatin P& (Y]
degisiklikleri
Apopitotik tomurcuk

eo 2 olugsumuyla pargalara
ayrilma

HUCRE OLUMU
Apopitotik cisim olusumu
Hiicre pargalanmasi Q Organeller korunur
Organel ve @

Hiicre zari saglamdir
kromozom yikilmasi Kromozom kiriklari

Inflamasyon Inflamasyonsuz fagositoz

Apopitoz

Hucre digi uyaraniann
reseptorleri
(TRAIL, TNF, Fas vb. igin)

o |

&
O
& e Proapopitotik Bel-2 ailesinin aktivasyagul

& 0)(Bid, Bad, Bax, Bcl-xs, Bak, Bag, Bik...Y
6‘9/ &
"

—— < Antiapopitotik Bel-2 ailesinin inaktivasyonu

Apoptozom

+Sitokrom ¢
"Kaspaz 9 Kaspaz 8,10

+Apaf 1

\ Aktif Kaspaz 8, 10

Aktif kaspaz 9

fektbrkaspazl;r\\ .l
P53 gen 367 7 |

aktivasyonu / ‘ﬂ‘ E‘I

*Yapisal e§@m hasan (Lamin, G-aktin, gelsolin...)
*DNA tamir@@nzimleri hasan (PARP, NuMa...)

=4 \
*DNA hasafdyici enzim aktivasyonu (Aktif CAD)
DNA yogunlagmast \‘ shg sy

)
t ve kirilmasi - = wioe
Cekirdek v
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Cover image

S0

Carbofuran Al miCOIOgical

Organization, |

and Mitotic Ce wences

(M)

Ozgur Cinar’, Olcay Y 1000 2000
€1Y OF TONCOLOGY

Cover illustrations. Effects of carbofuran on mitotic spindles from Cinar et al., 298-306.

Effects of furan on chromatin structure from de Conti et al,, 217-226. Presence of f
centromeres in TK6 cells from Manshizan et al., 246-258. Qyster mushroom toxins and we-dependent manner
neuroblastoma cell morphology from Vrecl et al., 276-283. \onjtric Mraration of.

1 blot analyses of total

Kolesterol

rigid
planar
steroid
ring
structure

nonpolar
hydrocarbon
tail

5/23/20

15



5/23/20

Zarin akiskanligini ne belirler?

Ortamin sicaklig
Zarda bulunan kolesterol molekdllerinin miktari
Zar fosfolipidlerindeki yag asitlerinin doygunlugu

Zar fosfolipidlerindeki yag asitlerinin uzunlugu

16



5/23/20

farkhiliklar gosterir.

Hucreyi distan ne orter?

e Hucre ortusu (Cell Coat)

* GOrevi nedir?

17
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Raft (sal)

Raft

Akiskan sivi

Lipid Raft

Protein

Lipid raft

Hucre zari

18



Lipid Raft

Glikolipoproteinlerden (glikosfingolipid) ve kolesterolden
zengin, icinde reseptor proteinleri bulunan bolgeleridir.

ki tir lipid raft izlenir.

A. Planar non-caveolar raft

ETIN RO G R

Flotillin

B. Caveolae

5/23/20
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Lipid raft

Salmonella
Shigellla
|

Reseptor
Enzim
Esleyici protein

Modifiye sivi mozaik modeli

FFFFPFFKFPFFFKFFKFPF
sEERENEENEEERENEEEENEE

Asimetrik FaPrika

20



Hucre zarinda bulunan proteinlerin gorevleri

cell membrane

it
P
channels

pumps receptors

collagen

o /‘
linkers

O Ny
actin enzymes

structural proteins

Hucre zari secici gecirgen bir bariyerdir.

SMALL

HYDROPHOBIC

MOLECULES

SMALL
UNCHARGED
POLAR
MOLECULES

LARGER
UNCHARGED
POLAR
MOLECULES

0;

CO; s
2

benzene

H,0
glycerol ~mEEEEE——
ethanol

amino acids )\
glucose )
nucleotides. -/

H*, Na’
HCO,, K*
Ca®, Cr
Mg?.

synthetic
lipid
bilayer

Figure 122 Essental Cel Elology, 2/2. (% 2004 Garland Science)
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Secici gecirgen hiicre zari

_+_
K K™
100 mM - 5mM

Active

ca?t Ca2+
10'M I 1 mM

Cell Membrane

Hlcre zan sadece hiicreyi degil pek cok
organeli de cevreler.

Cekirdek

Granulli Endoplazmik Retikulum
Golgi

Granulstiz Endoplazmik Retikulum
Mitokondriyon

Peroksizom

Lizozom

Endozom

22
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Endoplazma
Retikulumu
vGranUIIU ER Grandlstiz ER N
Ribozom {
~ Protein
sentezi

Rough endoplasmic reticulum (RER) Nuclear envelope

Nucleus

23
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Granulli Endoplazma Retikulumu

e Ribozom

polyribosome

Granulli Endoplazma Retikulumu

* Bazofilik gériinim (Ergasitoplazma)

e Nissl cismi

24
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GER’de protein sentezi

* GER membranina yakin ribozom protein sentezine baslar.

* Sentezlenen proteinin ilk kismina sinyal peptidi (lider
sekans) denir.

=~ RNA

—Ribosome
5
4~ Signal
Cytosol sequence

Lumen of
rough ER

Sinyal peptidi
sentezlenir.

Sinyal peptidi sentezini izleyerek
gelip ribozoma baglanarak translasyon islemini
durdurur.

=~ RNA

—Ribosome

5
4~ Signal
Cytosol sequence

Lumen of
rough ER

Sinyal poptidi SRP ribozoma baglanir.
sentezlenir. Translasyon durur

25
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* GER membranindaki SRP reseptorune, SRPnin

baglanmasiyla GER yuzeyine ribozom yerlesir.

* Baglanma sonrasi GERdeki translocon adli porlarin

adl proteinleri SRPyi uzaklastirir.

=~ RNA

—Ribosome

5
#—Signal )
< %

Cytosol sequence LN (’ j r
Lumen of SAP receptor T SRP recept

rough ER
translocator

Sinyal peptidi SRP ribozoma baglanir.  SRP, reseptoriine baglanir.
sentezlenir. Translasyon durur
tri

* GER lumeniicinde aracihigiyla sinyal

peptidi kesilerek uzaklastirilir ve protein sentezi GER

lumeni icine dogru devam eder.

=~ RNA

—Ribosome S — - PSS
L3 s
#—Signal 3 )
Cytosol o y 8 f

sequence LS 1B -4
=
; | (IG5

Lumen of SAP receptor T SRP receptor /

rough ER \
translocator \
\ - Q-
i Protein —=
Sinyal peptidi SRP ribozoma baglanir.  SRP, reseptoriine baglanir. k ‘ il M
sentezlenir. Translasyon durur SRP uzaklasr,
translasyon devam eder.

26
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GranUlsUz Endoplazma Retikulumu
(Smooth ER, SER)

Granulsiz Endoplazma Retikulumu

* Granulli - granulsiiz donustimu dinamiktir.

— GERde sentezlenen protein vezikiillerinin ¢ikis yeri
SER seklindedir.

27
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Granulsiz Endoplazma Retikulumu

* Fosfolipid sentezler.
— Organellerin membranlarini yapar.
* Steroid sentezler

— Hormon yapar.

Hepatositte SER

* Lipoprotein Uretimi
— Kanda lipidleri tasir.
* Detoksifikasyon

— Suda ¢6zundr hale getirir.

— Sitokrom P450

28
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Granulsiz Endoplazmik Retikulum

* Glikoneogenez

Glikoz 6 fosfataz
Glikoz 6 fosfat ——— Glikoz

Granulsiz Endoplazmik Retikulum

 Kasta sarkoplazmik retikulum
* Gorevi biten organellerin kaldirilmasi

* Mitokondriyon bolunmesi

29
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Golgi Aygiti (Complex, Apparatus, Body)

* Camillo Golgi
— Osmiyum ¢okturtlmus néronlarda perintikleer yapilar

 Ergasitoplazma (gER bolgeleri) etrafindaki soluk

boyanma Golgi aygitini diistiindurdr.

* Agir metaller (6r. Gimus) ¢okturilerek izlenebilir.

Golgi Aygiti (devam - 1)

* E.M.de zarli kese ve sisternalar seklinde izlenir.

* Polarizedir, gER’e yakin cis, uzak trans yuzu

30
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Golgi Aygiti (devam - 2)

Post-translasyonel modifikasyon yapar.
Protein siniflamasi ve paketlemesi yapar.
M-6-P isaretlemesi yapilir.

Sfingomyelin ve glikosfingolipid sentezi

GER - Golgi arasi tasimada COP’lar gorev alir

Brefeldin A
ARF-GTP

©) ARF (ADP Ribosylation Factor): GTP-binding protein

31
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M6P
reseptori

pr— | Jf 74 L )/ Klatrin
NP AN

Klatrin
- resirkiilasyonu

-

MéP

C

OO O00OOO© ©¢C
\

63

Mitokondriyon (mitos + chondros)

1840, Richard Altman, Bioblast

1898, Carl Benda, Iplik + tanecik/graniil
04-08x4-8um

Kendi kendine yeter

Kalitimi anneden

Sirktler DNA'ya sahiptir

32



Biparental Inheritance of Mitochondrial DNA
in Humans

Shiyu Luo™”, C. Alexander Valencia™', Jinglan Zhang®, Ni-Chung Lee, Jesse Slone®, Bdohen? Gui*®, Xinjian Wang®,
Zhuo Li*?, Sarah Dell®, Jenice Brown®, Stella Maris Chen’, Yin-Hsiu Chien®, Wuh-Liang Hwu?, Pi-Chuan Fan®,

Lee-Jun Wong’, Paldeep S. Atwal’?, and Taosheng Huang®**

*Division of Human Genetics, Cncinnati Children’s Hospitad Medical Center, Cncinnatl, OH 45(13,"Ma:a'ru‘ and Child Hea'th Hosp ital of Guangd Zhuana

Autonomous Region, Nanning, 530002 Guangxi, China; ‘Departmert of Molecular and Human Genetics, Baylor College of Madicine, Houston, TX 7703¢;
‘Department of Pediatics and Medical Genetis, National Teiwan University Hospital, 100 Taipe, Tainan, "Depariment of Pediatrics, National Tawan University

Hospital, 100 Talpal, Tawan: and "Departmant of Clinical Ganom s, Canter fer Indw duslized Medicina, Maya Clinic Hospital, lacksonwilla, L 32224

Edited by Dougla C. Wallace, Children's Hospital of Philadelphia and University of Philadelphia, Philadelphis, PA, and approved October 29, 2018 (received

for review June 26, 2018)

Although there hos been considerable debate about whether
paternal mitochondrial DNA (mtDNA) transmission may coexist
with maternal transmission of mtDNA, it i generally beliavad that
mitochondria and mtDNA are axdusively maternally inherited in
humans. Here, we identified three unrelated multigeneration
families with a high level of mtDNA heteroplasmy (ranging from
24 to 76%) in a total of 17 individuals. Heteroplasmy of mtDNA
was independently examined by high-depth whole mtDNA se-
quencing analysis in our research laboratory and in two Clinical
Laboratory Improvement Amendments and College of American
Pathologists-accredited laboratories using multiple approaches. A
comprehensive exploration of ntDNA segregation in these fami-
lies shows biparental mtDNA tr: i with an aut I
dominantlike inheritance mode. Our results suggest that, although
the central dogma of maternal inheritance of mIDNA remains
valid, there are some exceptional cases where paternal mtDNA
could be passed to the offspring, Elucdating the molecular
mechanism for this unusual mode of inheritance will provide
new insights into how mtDNA is passed on from parent to
offspring and may aven lead to the development of new avenues
forthe therapeutic treatment for pathogenic mMODNA transmission.

mutation load is less than 307, a child 5 expected to be asymp-
atic. The probability of having severe symptoms is low until the
mutant load reaches 60704 for the m.8003T > G mutation (6).

Given their strict maternal inheritance, the options for treating
pathogenic mIDNAS remamn limited. Transmision of miDNA
mutations can potentially be avoided by using technologies, such as

o

oocyte spindke transfer to reconstitute a carricr’s nucleus into the
cytoplism of enucleated donor oogytes that do not carry any
mtDNA mutations. Once reconstituted, such oocytes could be
in vitro fertilized and mplanted using established in vitro fertil-
ization procedures, resnlting in a so-called “three-parent baby

Ihis process has alrcady been successfully used to treat a
m.8993T > G carricr with an extensive hstory of miscarriages and
carly death of offspring, resulting in the birth of a healthy child in
carly 2016 (7). However, most countries do not currently permit
carrying embeyos created through mitochondnal replacement
therapy to term due 1o ethical controverses over mixing genetic
material from three different individuals, In addition. the procedure

Significance

Mitokondriyon

Eritrositlerde ve terminal keratinositlerde izlenmez.

Proksimal tubul, Parietal Hucre, Oksintik hiicre

Fonksiyona gore yerlesim gosterir.

Fiksasyon: Potasyum bikromat, Osmiyum tetroksit

Boya:
— Vital: Janus green B
— Demirli hematoksilin

— Asidofilik

5/23/20
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Mitokondriyon

Glikoz

Glikoliz
, (anaerobik)

Porin proteinleri blyuk
kanallar yapar (<5 kDa geger).
Lipid sentezinde ve yikiminda
gorevli enzimler bulunur.

5/23/20
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Asil bolimddr.
Gegirgenligi azdir.
Kardiyolipin’den zengindir.
4 yag asiti kuyrugu var.
Gegirgenligi azaltr.
Enzimler:
Pirtivat / yag asitleri = asetil CoA
Sitrik asit siklusu
Elektron transport sistemi

DNA, RNA, ribozom, 2-3 degerlikli
katyonlar (kalsiyum), cesitli
enzimler

Peroksizom (microbody, mikrocisim)

Kicuk, tek membranla cevrili, icinde enzimler iceren
organellerdir.

DNA'daki yaklasik 85 gen bolgesi tarafindan
peroksizomal proteinler kodlanir.

— Bu proteinlerin cogu enzimdir.

— Yapisal proteinleri peroksin’lerdir.

Peroksizomlar bolinerek cogalabilirler.

5/23/20
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Peroksizom (microbody, mikrocisim)

Peroksizomlar en az 50 tr farkli enzim icerirler.

Uzun zincirli yag asitlerinin beta oksidasyonunda

gorev alirlar.
Bu sirada hidrojen peroksit (H,0,) de olusur.
H,O,'yi yikan enzimler (katalaz) de icerir.

Oksidaz enzimleriyle oksidasyon reaksiyonlarinda

gorev alir (Urik asit, a.a., yag asiti, purin, metanol).

5/23/20
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Peroksizomlar lipidlerin ve lizin a.a.nin
biyosentezinde de gorev alir.

* Kolesterol sentezler.
* Hepatositlerde kolesterolden safra asitleri sentezler.

* Plazmalojen (bir tur fosfolipid) sentezler.

— Beyin ve kalp hicrelerinin membranindaki 6nemli bir
fosfolipiddir.

Peroksizom GER'den, enzimleri ribozomdan

37



5/23/20

» Zellweger sendromu

* Adrenoleukodystrophy

Ribozom

38
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Ribozom

 Translasyon yapan organeldir.

* Sitoplazmada, ¢ekirdekte ve mitokondriyon

matriksinde izlenebilirler.

ANH

U,:UL Uu c

T\ TREAYRI AR
d MGG A A\}A AN

\
A\ bo
TRNATTRNA a2
N A4 \‘
U U UIC U A
LU LA
! Ribosoma

l:;eptide Synthesis

Proteazom

* Protein kompleksleridir.
* Cekirdekte ve sitoplazmada bulunabilir.

* Proteinleri ylkma gorevini tstlenmistir.
— Yanhs katlanmis.

— Gorevi sona ermis.

39



Proteazom, proteoliz

Aktivasyon (E1)

° .
° i o Konjugasyon (E2)
Proteazlar peptid baglarini yikar. o)

9
MP
ATA &

19S regulatory
complex + ATP

—
—_

Nature Reviews | Cancer

Proteazom, proteoliz

19S regulatory
complex + ATP

—
—_

Nature Reviews | Cancer

5/23/20
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Proteazom, proteoliz

19S regulatory
complex + ATP

—
—_

Nature Reviews | Cancer

Proteazom, proteoliz

19S regulatory
complex + ATP

—
—_

Nature Reviews | Cancer

5/23/20
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g Tg %

% K,

— Karbon
— Karoten

S
0
c
@)
>
N
=)
~
=

* Ekzojen

— Melanin

— Glikojen

— Hemaglobin
— Lipofussin

42
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Cekirdek

Cekirdek zan
Nukleoplazma
Cekirdekgik
Kromatin

— Okromatin

— Heterokromatin

Nukleoplazma

Cekirdek zarinin icinde bulunan, sitoplazmaya benzer amorf yapidir.

Nuclear pore

Nuclear
envelope

Nucleolus

— Chromatin

Nucleoplasm

45
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Cekirdek Zari (Zarfi, Envelope)

to cytoplasmic nuclear
cytosceleton pore
‘ complex
LINC § 2
complex

chromatin
associated
proteins

Cekirdek zar

- /_Yv

actin

\

=
— g o
- <J
O

plectin. Wintermediate (7)=—

. lary .
\ nesprin-3 filaments

Lamins
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* Cekirdek zarinin i¢ yapragi alttan nukleer (fibr6z)

laminayla desteklenmistir.

« ¢ zarda lamin reseptorleri ve laminle-iliskili

proteinler ¢ekirdek zarini, kromatine baglar.

Nikleer lamina

“Lamin” adli fibr6z ara filaman proteinlerinden olusur.
Lamin a ve c yapisal, lamin b ise baglayicidir.
Lamin’ler huicre boélinmesinde gorev alir.

Lamin reseptorleri

— Emerin

— Nurim

— Lamin B reseptoru

47
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Laminopati’ler

Nukleer lamina yapi ya da fonksiyon bozukluklariyla

giden genetik hastaliklardir.

Nukleer Por Kompleksi

48
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Nukleer Por Kompleksi

cytoplasmic
{filaments
cytoplasmic
ring

central
pore

, 50 nm kucuk halka

a (=30 x ribozom)

49



100

Yapi ve islev

* Nukleoporin (Nup) ailesi 30 cesit proteinden
olusur.

* 40 kDa'dan (9 nm'den) kiculkler rahat gecer.

* Ama ya daha buyukler?

Karyopherin ailesi proteinleri

importin x eksportin

5/23/20
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Importin hareketi

\N Protein e Importin

5|toplazma

_[ . §

nukleoplazma

101

Importin hareketi
W@

5|toplazma

_[ . §

nukleoplazma

102
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Importin hareketi

5|toplazma

_[ . §

nukleoplazma

103

Importin hareketi

activating

5|toplazma protein

_[ ||

nukleoplazma

W

104
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sitoplazma

niikleoplazma

105

sitoplazma

niikleoplazma

106

[

Eksportin hareketi

GTPase
activating
protein

Eksportin hareketi

GTPase
activating
protein
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Eksportin hareketi

’GVl'ﬁase
activating
sitoplazma protein

=
)
icopna

niikleoplazma
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Cekirdekcik (Nucleolus)

e Zarsizdir.
* rRNA sentezlenir.

 Birden cok olabilir.
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$EKiL 3.4 - Niikleolusun elektron mikrografi. Bir sinir hiic-
resine ait olan bu nikleolus, fibriler (F) ve grandillii (G) mater-
yallerle gevrelenmis fibrilli merkezler (FM) sergilemektedir. Her

Cekirdekcik hiicre dongusinin
diizenlenmesinde gorev alir.

* Nuikleostemin
— p53-binding protein
— TUmor hiicrelerinde artmistir.

— Farklanan hicrelerde azalmistir.

* Bazik boyalarla boyanir.

 Thionin ile metakromatik boyanir.
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Kromatin - Kromozom
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Okromatin - Heterokromatin
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Telomere

ﬁepl'cmifm

Kinetochore S

felomere
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DNA'nin deoksiribozu Feulgen boyasiyla boyanir.
Cekirdekcik Feulgen negatif boyanir!!!

Neutrophil
Drumstick
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Calisma Onerileri

Dersle ilgili 6grenmis oldugunuz bilim adamlarini ve

buluslarini yaziniz.
Organelleri zar varligina gore siniflandiriniz.

Hucre zarinin molekiler yapisini ve yapi taslarini
anlatiniz.

Zarla iliskili kavramlar nelerdir anlatiniz.

Her bir organelin yapisini ve islevini anlatiniz.
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www.ozgurcinar.com

116

58



