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Objektifler

Bu ders sonrasinda 8Jrenecekleriniz:
Okaryot ve prokaryot hicre farki
Bakteri hiicresinin komponentleri ve fonksiyonlari
Bakteri hicresinin bolinmesi

Bakteri hucresinin metabolizmasi



Hicre duvari
Cell Membrani

Sitoplazma

Kapsil

Flajella
Fimbria

Spor



Hucre

OKARYOTLAR

I BACTERIA
\ ARCHAEA




Okaryotlar(gercek niikleus)
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Prokaryotlar (primitif nikleus)
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Size
Nuclear structures
Nucleus

Chromosomes

Cytoplasmic structures
Mitochondria

Golgi bodies
Endoplasmic reticulum
Ribosoms

Cytoplasmic membrane

Cell wall

Reproduction
Movement

Respiration

>5 Um

Classic membrane
Strands of DNA

Diploid genome

Present

Present

Present

80 S (60+40)
Contains sterols
Absent /composed of
chitin

Sexual or asexual
Complex flagellum

Via mitochondria

0.5 to 3 Um

No nuclear membrane
Single, circular DNA

Haploid genome

Absent

Absent

Absent

70 S (50+30)

Does not contain sterols

Complex structure

Binary fusion
Simple flagellum

Via cytoplasmic
membrane



Prokaryotik hiicre vs Okaryotik Hiicre
.

=1 Bakteriler
Disik osmotik basing
Farkl isilar
Kuruluk

Cok kisith enerji kaynaklarinda

Yasayabilir ve Ureyebilirler



Gram Boyama




NEDEN BU HUCRELER FARKLI
RENKLERDE BOYANMISLAR?

Hicre Duvar Yapilar Farkl




Bacteri Hucresi
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Bakteri Hucre Duvari Yapisi

Gram-pozitif bakteriler

Peptidoglikan

GlcNAc ve MurNAc glikan zincirleri birbirlerine
peptid képrileri ile baglanir

Teichoic acid

Lipoteichoic acid

Teichoic acid lipid ile baQlanir

Gram-negatif bakteriler

Peptidoglikan

Gram pozitiflerden daha ince

Periplazmik

Transport, degredasyon ve sentez enzimleri

arahk bulunur

Outer membran |Fosfolipidler

Protein Porinler, lipoprotein, transport proteinleri
LPS Lipid A, kor polisakkaridi, O antijeni
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Gram Pozitif Hucre Duvari

*Kalin peptidoglikan tabaka ot ot
] ] ] Lipoteichoic acid Telcholc acid
Pirojenik
Teichoic acid } Antijentk e PG
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Gram pozitif vs Gram negatif
N

Gram positive Gram negative

Red: cell membrane
Black: peptidoglycan
Gireen: Outer membrane



*Ince peptidoglikan tabaka

°D|§ membran

*Asimetrik bilayer
*Biyik molekiillere
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Gram Negatif Hucre Duvari

Cell Membran _
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Lipopolisakkarit (LPS)
Porin ve proteinler




Lipopolisakkarit

Ug yapisal bolgeden olusur:
*Benzer veya ayni | \);L/
*Endotoxin g (8
sl
Kor polisakkarit
*Degisken
*Tlrler
O antijen L
*Cok degisken ,,

*serotip



Dis Membranin Gorevleri

Bakterinin yapisini korur
Biyik molekillere gegirgenlik bariyeri

Lor cevre sartlarina karsi korunmada etkindir.

(Orn. Konak GIS)
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Peptidoglikan Yapisi

Polysaccharide chains .
(the glyean portion) Peptidoglycan

Peptide cross-links
(the peptide portion)

http://mwww.scq.ubc.ca/prescription-antibiotics-how-exactly-do-these-drugs-work



Peptidoglikan Sentezi .
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Baktoprenol

“  Sitoplazma Hiicre Membrani Hiicre Duvari



Peptidoglikan




Hucre Duvari Olmayan Genus

Mycoplasma
0 En kigik bakteri

o1 Peptidoglikan hiicre duvari
yok

01 Sentetik besiyerinde Urer
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Mycobacterium
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»Peptidoglycan tabaka
= Arabinogalactan
=Cord factor

=\Wax D lipid
=*Mycolic acid

Branched and
capped portion
of LAM
Mycolic acids

Arabinan portion
e of LAM

N A
= o~ D

e ~3

- DR e

Pentaarabinosyl
motifs

LM portion of LAM
Arabinan

Linker

Galactan
Peptidoglycan

Associated
plasma-membrane
proteins

PIMs
Polyprenyl sugars

membrane

... N



Kapsul

« Genellikle Polisakkarit

e Hiicre duvarina siki bagh

* major virulans faktori- hiicre adezyonu
anti fagositoz

Capsuie
Cefl wall
Plasma membrane

Capsule

Cytoplasm

Rbosomes

Bacterial Flagellum
Nudeoid (droular DNA)



Slime tabakasi

« Polisakkarit

« Hicre duvarina gevsek
bagh

* Biyofilm olusturur

« Konak savunma ve
antibiyotiklerden
korunmada rol oynar




Biofilm Tabakasi

Mature Reviews | Drug Discovery



Flajella
I
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Flajella

A)Monotrichous

B) Lophotrichous
C) Amphitrichous

D) Poritrichous




Axial filament

o Spiroketlerde bulunur

o Hicre membranindan ¢ikar -

o Periplazmik aralikta bulunur

o Flagella benzeri fonksiyon

= Cytoplasmic membrane

Nature Reviews | Microbiology



Pili (fimbria)
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Flagella S "
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* Pilin proteinlerinden olusmustur
* Peritisioz

«Adezyondan sorumlu (P fimbriae)
*Seksuel konjugasyon (sex pilus-F Fimbria)




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

Sex The F* donor cell containing
pilus an F plasmid is capable of
synthesizing a sex pilus.

Chromosome  F plasmid

I8
Donor cell STEP 1 Recipient cell
Ft Contact F~
The sex pilus contacts the
recipient F~ cell.
— «— ?
STEP2 The plasmid is activated for
Activation of transfer when an endonuclease
DNA for transfer cleaves one strand of DNA at
the origin of transfer.
Origin of transfer The sex pilus retracts and
pulls the donor and recipient
STEP 3 cells together. The F plasmid
:"33’;"‘1 is transferred as a single-
ransfer
F plasmld transfer stranded DNA molecule.

% 0 % The complementary strands

to both F plasmid strands
are synthesized in the donor

STEP 4 and recipient cells. Both
Synthesis of cells are F+ and synthesize
a funcponal the sex pilus.
plasmid

<« —>

%2 Q Q %80

F* cell F* cell



Sporlar
R

« Sadece Gram pozitif baktiler
uretir
e Zor kosullarda tretilir

— Kromozomun tam kopyasi
— Kalsiyum dipikolonat icerir




Spores

Direkt 6rnek
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Sitoplazmik Membran
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Fonksiyonlari:
*Elektron transportu
*Enerj1 turetimi
*Transport

Flajella

Oksidatif fosforilasyon hiicre membraninda gerceklesir
(Mitokondri yok).



Sitoplazmik Yapilar

DNA
Ribozomlar
Proteinler
Metabolitler
Plazmidler



Bacteri Genomuvu

SELECTED FEATURES OF THE O157:H7 Genome

Kromozom
Cift iplikli

Cembersel . Eo

O157:H7

Haploid

Ekstrakromozomal (varsa)

Plazmidler

Bakteriyofaijlar



Plazmidler
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Cembersel, cift iplikliDNA
1500-400,000 bg

Kendisi replike olabilir

Bazilari kormozoma integre olur
(integron)

Genellikle gram negatif bakteriler

Pathogenez faktorleri

Antibiyotik direnc faktorleri kodlar

Bakteriye avantaj saglar

i %PHSWI_HS i

Host
genaome




DNA Replikasyonu

Iki yonlii
Yeni iplikte yeni sentez baslar

The daughter cells are
"born pregnant."

Multiple Growing Forks .
o Lagging strand

&>

Leading strand

41’

A
\

DO

Murray et al: Medical Microbiology, 6th Edition.
Copyright © 2009 by Mosby, an imprint of Elsevier, Inc. All rights reserved.

Figure 3-9 Bacterial DNA replication. New DNA synthesis occurs at growing forks and proceeds bidirectionally. DNA synthesis progresses in the 5'
to 3" direction continuously (leading strand) or in pieces (lagging strand). Assuming it takes 40 minutes to complete one round of replication, and
assuming new initiation every 20 minutes, initiation of DNA synthesis precedes cell division. Multiple growing forks may be initiated in a cell before

complete septum formation and cell division.



B Hiicre boliinmesi
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rray et al: Medical Microbiology, 6th Edition.
Cogznghl © 2009 by Mosby, an imprint of Elsevier, Inc. Al rights reserved.

Figure 3-11 Phases of bacterial growth, starting with an inoculum of stationary-phase cells.

Murray et al: Medical Microbiology, 6th Edition.
Copyright © 2009 by Mosby, an imprint of Elsevier, Inc. All rights reserved.

Figure 3-10 Bacterial cell division. Replication requires extension of the cell wall and replication of the chromosome
and septum formation. Membrane attachment of the DNA pulls each daughter strand into a new cell.



Prokaryotic Cell Division




Mlcroblal Metabollsm




Electron transport system
I
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Enerji Uretmi
Pathways Final e-
involved acceptor | ATP yield
Aerobic Glycolysis, O, 38
respiration |TCA, ET
Anaerobic | Glycolysis, Organic 2
reSpiration Fermentation molecules




OBLIGATE MICEO FACUL- OBLIGATE
AEROBE AEROPHILIC TATIVE ANAEROBE
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Zorunlu Anaeroplar

superoksit dismutaz

X katalaz
g — H202 H20 + 02
peroksidaz

H,O, + NADH + H* ——2H,0 + NAD

Oksijen ile oliir



Aerotoleran anaeroplar
I =

- Sadece fermentasyon

- Oksijen varhiginda yasayabilir



Microbial Growth!
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“ I wish you'd learn to put the lid on your Petri Dish, Harry..!! We came
with four kids and now it looks like we've got twenty million Il ¥
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