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Yapilarina gore hicresel siniflandirma

Okaryot-(Eukaryote) Prokaryot (pro+ karyon)
(yun: eu-gercek (yun:pro- énce)

Karyon- ntikleus
(cekirdek))

Prokaryot: cekirdeksiz hucre
Okaryot: cekirdekli hiicre
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First muilticellular
organisms appear
0.6 bilhon years ago.

PROTISTS

K
(Protista)

First eucaryotic
cells appear
= 2 billion years ago.

B S xingdoms s First cells appear
n 2 cell types Earliest cell e 3—4 billion ars ago.
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Prokaryotik hicre

Cok farkl cevrelerde yasayabilirler
 A) Arkebakteriler (anaerobik)

Zorlu ortamlarda yasarlar. Ornegin;
-Metanojenler ,Asiri halofiller ,Asiri termofiller

Bataklik, okyanus dipleri, tuzlu sular ve sicak asit kaynaklari
gibi yasanmaz cevrelerde yasarlar

* B) Bakteriler: Aerobik yesil fotosentetik bakteriler,
mor fotosentetik bakteriler, mavi-yesil algler,
spiroketler, gram pozitif ve fotosentetik olmayan

gram negatif bakteriler
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Prokaryotik Hucre Yapisi

Capsule
Cytoplasm

Ribosomes

Inclusion Cell wall

Plasma membrane

Nuclear area
(nucleoid)
containing DNA

Plasmid

Capsule N~ o
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Prokaryotik htuicre yasam tarzi

 Tek hucreli:

e Koloni (basit kiimeler)
oir film olusturma

 Filamentoz .dogrusal

sirali hiicreler seklinde
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Okaryotik hucre

Yasayan organizmanin en kicuk fonksiyonel
unitesi
Her hlcre kendi homeostazini surdurar

Her hiicre dokunun, organin ve/veya
organizmanin homeostazina katki da bulunur

Prokaryotlar ile sitoplazmik membranin yapisi ve
islevi benzerlik gosterir.

Zarlarinda bulunan protein turleri farkhdir ayrica
karbonhidratlar, steroller icerir.
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Okaryotik cesitlilik

Cesitli protoza cesitleri

Tek hucreli 6karyotlar en fazla
cesitlilik gdsterirler

Protistalarin (Tek hiicreli/ kolonal)
~ 60 000 Turu biliniyor.

Figure 1-31 Essential Cell Biology, 2/e. (© 2004 Garland Science)
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(a) Prokaryotic cell

(b) Eukaryotic cell
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Okaryotik hiicre 100 kat

White blood cell

(an eukaryotic cell)

Bacteria Cell
(a prokaryotic cell)




Nuklear cisimcik (genetik materyal)

Okaryotik

Prokaryotik

Bir nuklear membranla
cevrili

Nuklear membran yok

Nukleolus (¢ekirdekgik)
var

--yoKk

Niiklear cisimcik niikleus (¢ekirdek)

olarak adlandirilir

nuclear pore

—-niikleoid olarak adlandirilir

1111111111

microtubules == chromatin
nuclear envelope nucleus

nucleolus
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" = & lysosome
vesicle -7
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Kromozom- Genler

Okaryotik Prokaryotik
° Birden fazla kromozom_ o Tek b|r daireSEI kromozom‘
Histon proteinleri var Histon proteinleri yok.

* Plazmidler olarak
isimlendirilen kiiciik DNA
molekullerine sahip

olabilirler
* Haploid ~ 4000 gen
* Genel olarak diploid/ Bazi Bacterial DA Plasmid

mantar ve protozoa haploid
 (6000-50000gen) -
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Hucre bolunmesi
Okaryotik Prokaryotik

Mitoz bolunme | --—-- yok

Genellikle ikiye bolunme
Diploid organizmalarda esey
ana hucreleri mayozla
bolunur

Bacterial Plasma
chromosome membrane
\
e - Cell wall o
) S -:
’-—,\\A -
Duplication Continued Division . =
chromosome of the cell cells
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Hucre bolunmesi

Okaryotik

Prokaryotik

-Kromozomlar ig iplikciklikler
vasitasiyla ayrilirlar

-Bolunme suresi hucre tipine
gore degisir.
Or: Deri hiicreleri her 10 saatte béliiniirler

Karaciger hticreleri 6len hucreler oldugu
zaman bolundrler

Beyin hicreleri béliinmezler

-Kromozomlar plazma
membranina baglanmak
suretiyle ayrilirlar
-Bolunme suresi ~ 20 dk.

Bacterial Plasma

chromosome membrane
\\ //Cell wall - . @
b @b & & -
—> S —
d \\\‘
Duplication Continued Division
of the growth into two

chromosome of the cell cells




Mesosome

Chromosome

Plasma membrane

Replication of the Chromosome
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Sitoplazmik yapilar
Okaryotlar Prokaryotlar

Mitokondri, endoplazmik -yok
retikulum, golgi aparatusu,
vakuoller ve lizozomlar gibi

ic membranla cevrili

organellere sahip
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Sitoplazmik yapilar

Okaryotlar Prokaryotlar
ribozom - +
60S ve 40S alt Unitelerinden 50S ve 30S alt Unitelerden olusmus 70
olusmus- 80 S’lik ribozom S’lik ribozom
rRNA Proteins Subunits Assembled
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Sitoplazmik yapilar

Okaryotlar Prokaryotlar
Hucre iskeleti var Hucre iskeleti yok
daha basit bir organizasyon
Mitotik igcik var yok
Fotosentez Fotosentez icin kloropastlar yok. (Sitoplazmik membranda

genislemelerle)

Mitotk center
{centrosome)

Plasma
Membrane

v Microtubule
" Mitochondrion

e -~ (—}- z

Kinetochore ———Jf . :
microtubule Centriole

Kinetochore e

and Intermediate
Filaments
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Metabolizma ve Enerji yollari
Hicresel yerlesim

Okaryotik

Mitokondri ic membran

— Piruvat oksidasyonu

— Solunum zinciri
Mitokondri Matriks

- Sitrik asit (krebs) dongdsii

Sitoplazma:
-Glikoliz
-Fermantasyon

Prokaryotik

e Plazma membraniic yiz
— Piruvat oksidasyonu

— Solunum zinciri

e Sitoplazma:
-Sitrik asit (krebs) dongusu
-Glikoliz

-Fermantasyon
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Solunum enzimleri ve elektron transport zincirleri
Okaryotik Prokaryotik
Mitokondride yerlesik Sitoplazmik membranda

yerlesik -mezozom denilen
bolgelerde
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Prokaryotik Elektron transport zinciri
(aerobik)

Copyright @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
Prokaryotic cell

Cytoplasmic membrane

Rotation of
. ) Active transport flagella
NADH dehydrogenase Ubiquinol oxidase ATP synthase (one mechanism) —
H* (0 or 4) H*(2 or 4) Proton motive force e
10 H* H*  substance 1200 H* Outside of

is used to drive:

cytoplasmic
membrane

Succinate Inside of
dehydrogenase cytoplasmic
membrane

3ADP+3P,
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Sitrik asit (Krebs) dongusu -

 Okaryotik * Prokaryotik

 Mitokondride e Sitoplazmada

Glycolysis

Fermentation
Glucose - Glycolysis
/ Cellular réspiration
Cytosol
Lactic acid
Matrix | or ethanol

i F

Mitochondrion ~.7 Prokaryotic cell B i RU N i
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Prokaryotik Okaryotik Hiicre karsilastiriimasi- Plazma Membran
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Sitoplazmik membran (htcre membrani, plazma membrani)

Okaryotlar

Prokaryotlar

Karbonhidratlari ve Sterolleri
iceren sivi fosfolipid tabaka

Endositoz (fagositoz ve
pinositoz) ve ekzositoz var

Karbonhidratlari icermeyen,
genellikle sterollerden
yoksun sivi fosfolipid tabaka

Golgi ~_endoplasmic

apparatus >
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Figure 8.17 Three types of endocytosis in animal cells
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Prokaryotik Hucre Zari (Sitoplazmik Zar)

Kendi lizerindeki tiim yapilarin sentezi

*Lipit sentezi

Gr — bakterilerde lipopolisakkaritler
*Murein sentezi (hiicre duvar peptidoglikani)

* Aerobik tiirlerde elektron transportu ve oksidatif

fosforilasyon

* DNA replikasyonunun ve hicre bélinmesinin
dizenlenmesi

« Ozellesmis enzim sistemlerinin yerlesimi
— CO, fiksasyonu — fotosentetik pigmentler
— Azot fiksasyonu
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Hucre duvari

Yapisal destek saglayan sert ve gozenekli yapi

Plant Cell Wall i il
Structure = bl structure)
-~ —Cell envelope
Cell wall
(variesin —
structure)
= Primary Cell membrane—|
Cell - -
Wall !
Cross-Linking :
Glycan Y = Plasma
340 ~J-Membrane
Cytoplasm
Figure 1

Bacterial Cell
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Hucre duvari

Okaryotik

Prokaryotik

A-Bitki hucreleri, algler, ve
mayalar genellikle selluloz
yada kitinden olusan hucre
duvarina sahip

B- Hayvan hticreleri ve
protozoa’lar hiicre
duvarina sahip deqil

A-Bir cok obakteri
peptidoglikan’dan
olusmus hucre duvarina
sahip

Arkea:
Hucre duvarinda
peptidoglikan YOK

10 kDa/ @ 1 nm kucuk molekullere
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Glycocalyx— A coating or layer

of molecules external to the cell wall. It
serves protective, adhesive, and receptor
functions.

Bacterial chromosome or nucleoid—The

site where the large DNA molecule is condensed
into a packet. DNA is the code that

directs all genetics and heredity of the cell.

Fimbriae—Fine, hairlike bristles
from the cell surface that help in
adhesion to other cells and surfaces.

Inclusion/Granule— Stored nutrients
such as fat, phosphate, or glycogen
deposited in dense crystals or particles
that can be tapped into when needed.

Pilus—An elongate, hollow appendage
used in transfers of DNA to other cells and
in cell adhesion.

Cell wall—A semirigid casing that
provides structural support and shape
for the cell.

Mesosome—An extension of the cell
membrane that folds into the cytoplasm
and increases surface area.

Flagellum—Specialized appendage \V/ &Y ,
attached to the cell by a basal body ‘
that holds a long rotating filament. N -

The movement pushes the cell forward A

and provides motility. ' :

parcalanmasini onler. Viral enfeksivonlara direncte onemli

Cell membrane—A thin sheet of lipid
and protein that surrounds the cytoplasm
and controls the flow of materials into
and out of the cell pool.

Ribosomes — Tiny particles composed
of protein and RNA that are the sites
of protein synthesis.

Huacre Duvari: suyun hucre disi ortamda daha yogun oldugu durumlarda, hicrenin




Gram boyama

+ Bakteriler1 baslica 1ki ana simifa ayirir.
* Gram pozitif ve
* Gram negatif

* Bu yéntem ile, duvar yapilarinin farkl
olmasindan dolayi, Gram pozitif bakteriler
mor,

* Gram negatif bakteriler
boyanur.

L
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peptidoglikan

/Teik ik asitler

Gram + hiicre
duvari
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Gram + Hiicre Gram —
duvari Hucre duvari

* Ince peptidoglikan
* Teikhoik asit yok

* Dis membran

— LPS
— O - polisakkarid
— Lipid A

e Kalin peptidoglikan
* Teikhoik asit icerir




Mantar hucre duvari

Cogunlugu kitin yapisinda
Uc temel molekilden olusur:

1- Kitin (N- asetilglukozamin
polimerleri)

2- Glukan (Glukoz polimerleri)
3- Proteinler

UNIVERSITESI



Hiicre duvari

Gram — ve + hepsinde
var

Yapi: Peptidoglikan var.

Gorev: Hucrenin
butinldgunt strdlirmek

Kapsul

...... bazilarinda bulunur

Yapi: Peptidoglikan yok.
Yogun bir polisakkarit
tabaka

GoOrev: Bakterinin kurumasini
engellemek/ immidn
sistemden kacmaya yardimci

Biyofilm olusturmak suretiyle
adhezyon
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Glikokaliks: (HUcre ortlsu) Bir cok
bakteri huicre zarinin yuzeyini saran,
Ozellikle glikozdan zengin 6zel bilesik

salgilar

Yapi: Glikolipid & Glikoprotein

BIRUNI
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GLIKOKALIKS: Kapsiil ve
ekstraseliler polisakkarit

Glycocalyx—A coating or layer

of molecules external to the cell wall. It
serves protective, adhesive, and receptor
functions.

Bacterial chromosome or nucleoid—The

site where the large DNA molecule is condensed
into a packet. DNA is the code that

directs all genetics and heredity of the cell.

Pilus—An elongate, hollow appendage
used in transfers of DNA to other cells and
in cell adhesion.

Mesosome—An extension of the cell
membrane that folds into the cytoplasm
and increases surface area.

Fimbriae—Fine, hairlike bristles
from the cell surface that help in
adhesion to other cells and surfaces.

Inclusion/Granule—Stored nutrients
such as fat, phosphate, or glycogen
deposited in dense crystals or particles
that can be tapped into when needed.

Cell wall—A semirigid casing that
provides structural support and shape
for the cell.

Cell membrane—A thin sheet of lipid
and protein that surrounds the cytoplasm
and controls the flow of materials into
and out of the cell pool.

Flagellum—Specialized appendage
attached to the cell by a basal body
that holds a long rotating filament.

The movement pushes the cell forward
and provides motility.

Ribosomes — Tiny particles composed
of protein and RNA that are the sites
of protein synthesis.

AJI1INUALl N1
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Glikokaliks

Prokaryot Okaryot

GoOrev: Tutunma, kurumaya karsi koyma, besin Gorev: Plazma membrani stabilizasyonu,
kaybina karsi, besinleri yakalama secicilik, koruyuculuk ve taniyici bolge

1- Kapsul: Daha organize ve hiicre duvarina

sikica tutunmus
*tutunma- bakteri-bakteri /diger objeler
*Lokositler tarafinda oldirtlmeyi inhibe
eder- fagositoza karsi koruma
*Besin kaybina karsi bakteriyi korur

2- Slime (Mukoz) tabaka — daha az organize ve
ince hicre duvarina gevsek bagl

*Kurumaya karsi koyma

*Besinleri yakalama

AZI1INGUALl N1
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Prokaryotik glikokaliks Okaryotik gikokaliks

% = = =

Slime Layer

Capsule
The Cell Membrane Carbohydrate

(b

Glycoprotein

CAPSULAR POLYSACCHARIDE

Cholesterc] Molecule

ELL WALL POLYSACCHARIDE

dropilic s P i N
(CELL WALL TEICHOIC ACID) T H n:ﬁ:‘:‘;i: : %‘ . W f . : _ —
CELL WALL Hy u i lluiclll 3 /
-] LIPOTEICHOIC ACID ‘t&m 4 Fa iy
polpids

(F-ANTIGEN)

PEPTIDOGLYCAN

PHOSPHOLIPID

Cell Interior

Peripheral Frolein

PLASMA
MEMBRANE

Alpha Helix Protein
Integral Protein



e Kapsul yapisi konak hiicrenin tepkisine karsi
oldukca etkili bir korunum saglar ve kapsul
olusturan bakteri turleri olusturmayanlara
gore daha fazla oranda hastaligin etkenidirler

BIRUNI
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Biyofilm
7 First colonists

*Bir ylizeye yapisarak kendi —
trettikleri polisakkarid bir
matriks icine gomiilii halde S __ -
yasayan mikroorganizmalarin e

olusturdugu topluluktur e O EE
(ko I O n i) of colonies

Mature biofilm with
microbial community
in complex matrix
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Biyofilmin Olusum Basamaklari:

Biyofilm tabakasi, bakterileri basta klor olmak lizere dezenfektanlardan, _
besinsizlikten, kurakliktan, pH dalgalanmalarindan ve toksinlerden korur.
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Biyofilm Nerelerde Olusur?

 Biyofilmler 6zellikle immiin sistemi baskilanmis hastalarda ve
kalic1 tibbi arag¢ veya kateteri olan hastalarda ciddi infeksiyonlara

yol acabilmektedir.

* Nazokomiyal infeksiyonlarin yaklasik %65’ inde
mikroorganizmalarin olusturdugu biyofilmlerin sorumlu oldugu

bildirilmektedir.
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Hareket organlari

Okaryotik Prokaryotik

Bazi hiucreler flagella veya | Bazi bakteriler rotasyon

silia tasiyabillirler, hareketi yaptiran tek bir

Bir membranla cevrili fibrilden olugsan ve membranla

mikrotibillerden olusmus | ¢evrili oimayan flagellaya
sahip

hook filament

cytoplasmic membrane q l

SOM .
M ring ESl



Okaryotik flagella
z'anrlﬂf'ane i s ™ \
"%ﬂﬁ@.ﬁ

)
== e d}f /l
A

-—
] (d)
Copyright @ 2001 Banjamin Cummings., an imprint of Addison Weslay Langman, Inc.
TFIL~102 PG
Copyright & T he McGraw-Hill Companies. Inc. Permission required for reproduction or display.
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Bakteriyel flagella

Flagellin proteninin
altunitelerinden
olusmus

Filament

(a) Monotrichous (b) Amphitrichous
Hook

Cell wall\ : 3 Basal body

\ Peptidoglycan

OQuter
membrane

Plasma R inrs
membrane

(c) Lophotrichous (d) Peritrichous I Cytoplasm

weanent FONKSIyONU:kemotaksi- besinlere yonelim, zararli ortamdan uzaklasma »U NI
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Bakteriyel flagella

tumbles C

Z B, \ location of
A< ‘. nutrient
e )

o SN \b
(Al S N R
R \

©2004 Wadsworth - Thomson Learning

Fonksiyonu: besinlere yonelim, =

zararli ortamdan uzaklasma l
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Bakteriyel flagella : G-ve G + bakterilerde yapisal farklilik gosterir

Flagellum ~—— Flagellum

Filament
Gram-

negative

Bias Filament

/— posifive

Basal body

mnfﬂ‘ﬂ'lfmﬂ:' Peptidoglycan
nnmsumunn.r i e/ ous

L

\

Cell wall
Cell wall

membrane

Rl? (i
M Hllliﬂ“ﬂ”iﬂ

IIHSQF“”L MHHIMH

T o SRR
wviopiasm

(a) Parts and attachment of a flagellum of a gram-negative bggtenum (b) Parts and attachment of a ﬂagel!um of a gram-positive bacterium
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Bakteriyel Pilus (Latince sa¢ anlamina gelir; cogul hali pili de kullanilir): Bazi gram negatif
bakterilerde bulunur

Fimbrium Pili
 Bakterinin (bakteri olmayan) ¢ Bakteri hticrelerinin (6zellikle
bir ylizeye baglanmasini Gram-negatif olanlarinin)
saglayan kisa bir pilus, yuzeyinde olan, bakteriyel
sayilari cok olabilir birlesme (konjugasyon) igin
gerekli olan sac gibi bir
Fimbriae yapidir

Bristle-like

Present in multiple numbers

Adhere to host tissues

Bristle-like
Longer than fimbriae

Present singly or in
pairs

Adhere to another
bacterium during
DNA transfer

BIRUNI
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Pilus ve fimbriumlar baslica pilin proteinlerinden olusur.


http://tr.wikipedia.org/wiki/Latince
http://tr.wikipedia.org/wiki/Gram-negatif
http://tr.wikipedia.org/wiki/Gram-negatif
http://tr.wikipedia.org/wiki/Gram-negatif
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Bakteriyel pili
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Yapisal protein: Pilin /,@ o
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e Sadece gram (-) bakterilerde
* Fonksiyonlari
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* Cinsiyet pilileri: DNA transferi icin bakteriyel

hicreleri birlestirmek (Konjugasyon)

male female
(genatic donor) (genetic recipient)

* Genel pili/fimbrium—adhezyon
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Bakteri . . ope .
Plazmid Cinsiyet pilileri

Pilus, piluslu bakteriden alici
bakteriye DNA transferini saglar

Kromozom

3 Verici
- 4-
=5 Alici

Relaksozom " Transferozom
4, /

Yeni Verici Yeni Verici
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http://tr.wikipedia.org/wiki/DNA

Prokaryotik ve Okaryotik organizmalarin
karsilastirilmasi

* Onemi:
* Deneysel model olarak kullanilmasi

*Tip/ cevre sagligi: Prokaryotik etkenli hastaliklarin
mekanizmalarinin anlasiimasi/tedavi-muicadele

*Tarim, endustri, biyoteknoloji, ve cevre duzenlemesi
ve onarimi gibi insan etkinliklerinin bircok alani,
mikroorganizmalarinin islevlerinin anlasiimasi
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ORNISID FILM TABLET

PROSPEKTUS

o Protozoal enfeksiyonlar
FORMULL : bakteriyel enfeksiyonlara
goOre daha zor tedavi edilir.
Anti-protozoal ilaglar daha
fazla toksiktir.

Bir Ormisid Film Tablet; 250 mg. Ormdazol igerir.
Boyar madde olarak Titan Dioksid kullamilmgtar.

FARMAKOLOIK OZELLIKLERI :

Farmakodinamik Ozellikler :

Ormidazol kilgik molekilll ve iyonize olmayan lipofilik bir bilegik olup, bakteri ve diger
mikroorgamizma hicrelerine pasif difiizyonla girerek duvarhh bakien wve protogoon hilicre
DNA™ sina baglamp DNA sentezini inhibe ederek mikrobiyal hiicre dlimiine neden olur.

Ormidazol, Trichomonas vaginalis, Enfamoeba histolytica ve Giardia lamblia, Bacteroides .
ve Clostridium tiirlen, Fusobacterium ve anaerob koklar gibi anaerob patojenlere karsi hem
in vitro hem de in vivo olarak etkilidir.
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OZET

Prokaryotlar

Okaryotlar

Organizmalar

bakteri, siyanobakteri

protozoa, maya, bitki, hayvan

Hucre linear buyuk.

1-10 um

10-100 pm

Metabolizma

anaerobik - aerobik

aerobik

Organeller - nukleus, kloroplastlar, mitokondria,
endoplasmik retikulum, vs.
DNA Cembersel (sitoplazmada) Nuklear zara bagl ¢ok uzun linear

molekuller

RNA ve protein

RNA ve protein
ayni kompartmanda sentezlenir

RNA nukleusta,
Protein sitoplazmada sentezlenir

Sitoplazma

Hucre iskeleti yok: Sitoplasmik
akigkanlik yok, endositoz ve
ekzositoz yok

protein filamentlerinden olusmus
hicre iskeleti;sitoplazmik
akigkanlik; endositoz ve ekzositoz

Hucre bolunmesi

Kromozomlar plazma membranina
baglanmak suretiyle ayrilirlar

Kromozomlar ig iplikgiklikler
vasitasiyla ayrilirlar
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