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Functional Anatomy of Bacteria
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Bacterial Cell Structure
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Tetrapeptide side chain

@) N-acetylglucosamine (NAG)
G5B N-acetylmuramic acid (NAM)
& Side-chain amino acid

@ Cross-bridge amino acid
y =
NAM ; -
. i -

Peptide cross-bridge

Carbohydrate
“backbone”

(a) Structure of peptidoglycan in gram-positive bacteria
Copyright © 2010 Pearson Education, Inc.

NAM NAG

NAM NAG

pentapeptide pentapeptide

peptidoglycan
monomer

peptidoglycan
monomer
o

Bt s PRCTH. S
by S

cross-links between
tetrapeptide chains

pentaglycine cross-links

Structure of Structure of Peptidoglycan: Escherichia coli
Peptidoglycan: Staphylococcus aureus
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wall of bacteria

GRAM-NEGATIVE GRAM-POSITIVE
Outer
membrane

Peptidoglycan

Flagellum

el e ) | [PV s oS

Cell wall Cell Cell Cell‘wa"
membrane membrane
O polysaccharide
@D N-acetylglucosamine (NAG) Core polysaccharide
@ N-acetylmuramic acid (NAM)
@ Side-chain amino acid | [j—Lipid A

@ Cross-bridge amino acid Parts of the LPS

Porin protein

O polysaccharide Lipoprotein

Lipopolysaccharide < Core polysaccharide
Lipid A
Outer membrane Phospholipid
Cell wall 7
Peptidoglycan

Plasma
membrane

Periplasm

(c) Gram-negative cell wall
Copyright ©2010 Pearson Education, Inc.

@ N-acetylglucosamine (NAG)
G N-acetylmuramic acid (NAM)
@ Side-chain amino acid
@ Cross-bridge amino acid

(b) Gram-positive cell wall

Copyrght © 2070 Pearson Educason. e

Sl Allaal) ey JI*

Dr.Ali Abas



Jio lgige o lgwdi LG WJE A Al he ¢ LAY jlaa Jad e cley ) A
o3 ab) (payg LA sdlaa by daphl) B aagile Lelay & 2 9 Peptidases , Glycosidase
¢ £ 5aallS ) A3 gaall g ALl abaall (e w352 sall Lysozyme adl S a3 ey 35
Judlad 43 gSall Ay gilill cilaa gl Jay 5 A B 1,4 3 a¥) a3 138 aalgag , ((quiadl ¢ Glall)
al S dapal A pall L AGH A a5 138 80 O Shg  laad) Slad ) gad Laa LSS gaiad)
i (e S 3 (e il Jg¥) (Y G alUS Adeal Adlad) LS B o 5 35 GT
TS o g ciligha agagly ¢ llal) & ik (a0 lan Gl o2 AN CiMAS QLS gasid)
LaS g JS 0 8 @81 g0 ) a3 Jgay (i90 Joad LAl o jlas 8 LSS gagial) il
4iaal) ciliahall 35 ol g Y g) LIS gariud) cilida 493 gaacal AdalS Ly 5 a3 jlan Sl as Y1 )
cJalslly Jlati Al g o) S ddmal A gal) LS lan Wi sliy (Al a5 ALY A gAY

) 130 LAY Alalaa i iy U S0 JS5 o opllal) WIS g

S plaad) B 56 Al Ay gaald) colalaali*

oar GAIAL 2l LS jall (e 48 gaaa (o Buke Wb Antibiotic digal) Clilaall ci s
e dagn o (A g o o) ) Ay g sl Alad bl o s Ay gl slaY)
oAl ) Gl ) Aallas B ardiud Y Al AllEida g Penicillin Galedd) Wia | £ gl (e
A die g glal laal) (8 ade PIA e LS JB B W E0 pedliy LS e daaldl
olad dgdlad <) Adliidiag Caleisl) any Anpesy cleliiiad pay  GSOS gl Ak Jlagg L <)
Lysozyme a: 3 (8 yaall aie & 83 Al Gt bl Al (e ol S dipal 4o gal) L gl
e

Dr.Ali Abas



Jal sl iy g £l (gilsa ) daala [ Ao 30 A4
R

-

day) 1) 5_pualaal)

Cytoplasmic membrane (St gl sliall

LaBhsSlall LS aa Jladl ga LaS ¢ Jlaall dagie WOAN ¢ e Plsiilad) slial) Jiay
Fiad Aadgall) LAl 8 Lol AIAN A G ¢ A gl LIAN g )9 5l
) Aol and ABlaia glaadly e dbgibad) sLaad Gmley , laadl A5 Al 4Gl
Cell (sial slialy Ulal adlbsiladl el e . Periplasmic space
Al 2 3 il Jayay A Plasmic membrane <3 sWaY 3l membrane
Slad Jilaia dald) il e W e o) LS cpa JJ8 81 9m ¢ a Dhgiilad) elEal) jgdia o)
AT dajag Gl pualla (yilalina (pfia a8 gay 3 ¢ A9 SN jgaaly duasd die

pLEALl (ilaasl) qu I

Jsdi Ny Phospholipids 3sdmda (igaa e LS (B e Blgibad) slial) Cilly
Cra Lalal A 3 jddal) G gadllg ¢ Aa% s JSAS AN clidig ) g ¢ sLAaY (e Yot ¢
pda Lol fd (pa al) Adingg L PlsSilall L AST e Plsilad) sldall lasla (Y g Al
b Ll LGy gl Lad B8 Galsd g AN 3 dudall (gaal) qus i o 4ddy)
2y (Cliugdl) aralaa s gadg slall B 4uild ) Lgillgd gaa) die Polar Ak g4 clall
G Cllhg cslall b Anild & ) dijall o) Adad) 48 Jsh e non — polar 4wké
C(Aiaal (aleadl 4y gy Sl Aladid)

Dr.Jasim Mahmood
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— water-soluble glycerol
ph'::;:)el::::;gnd q and phosphate portion

water-insoluble fatty acid portion
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This form of active transport involves both transporter proteins and the energy provided by the hydrolysis of ATP. A
specific periplasmic- binding protein carries the substance to be transported to a membrane-spanning transporter.

L0050 Ala jal)

The molecule to be transported across the
system and a molecule of ATP enters the ATP
binding site of the ATP-hydrolyzing protein.

A3 s yal)

Energy provided by the hydrolysis of ATP into ADP, phosphate, and energy moves the molecule across
the membrane.

Group translocation (%< sal) aalaal) Jii-t
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ae  (alhy AUM gdy Al ) Ay W U sugar phosphate _iwda Sus
Al g clay 31 g JBU (i g A A&y hal) oda zUiaS 03, phosphotransferase systems

Q {)—glucose

A Aasal Dropsm @ OO o O ©°

When bacteria use the process of group translocation to transport glucose across their membrane, a high-energy phosphate

group from phosphoenolpyruvate (PEP) is transferred to.the glucose molecule to form glucose-6-phosphate

A high-energy phosphate group from PEP is transferred to the glucose molecule to form
.glucose-6-phosphate
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converted to glucose-6- phosphate Once the glucose has been and transported across the
.membrane, it can no longer be transported back out
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The 70S prokaryotic ribosome consists of a 50S and a 30S subunit. "S" refers to a unit of
density called the Svedberg unit
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Phage Empty phage coat remains
on outside of bacterium

Phage DNA enters the cell.

W—Bacterial host #1

When a phage infects a host cell,
it may cause the degradation of
host DNA into small fragments.

Phage coat proteins are
synthesized and phage
DNA is replicated.

During maturation of the virus
particles, a few phage heads may
envelop fragments of bacterial
DNA instead of phage DNA.

Only bacterial DNA is present

\ in the transducing virions.

The phage carrying the bacterial
DNA infects another cell,
transferring the bacterial DNA
into the new cell.

Conjugation ¢ _&y)-v

e Bl o) Jale o Lgdl gia¥ Donar sl Whas) cand L ASH e Gl o) 81 Ades A
4 asl) AN Ll L ((FT) A S Sex pili dsiadl 3 pamddl (p oSS dda Jaay 1) 4 guadl)
BaBl G LA 05859 recipient dalivwall A0AN Lead o) B Al B aalud A1) A0

Dr.Jasim Mahmood



dgadll ua Pl dasy OUEY Sigan JB (F7) O WIAN Gany Ay (F) W ey dgadl)
Gany Gy, HFr Alal) o (8 4,06 L)) cady dre gadlid (g 8800 o guga g SI) oladly
& gadl) 2a Bl (e Al Gl dpaaial) B pmdd) iy gad e HFr o (F) 95 On A8 o O EY)
Ga Ald ) A gadd) e Py (e Al LgladiS) Jady ( F)AAD Jeatid ( F)AY ) 4 gy
138 9 4l gl AdAl) DNA (e #5a JEL) dpabay 28 4y gadl) e Py JA) o) Ao L F)gss
4IAN DNA (e dakdc 4 padll ma Pl uila ) €S Giger (F) dabiacal) 4080 o) (ry
E.coli LS 3 3_alal oy cha pdi cilinad) o) 43016l cliiall (pa dadall) o dlaaile gda | ol
& £ 5 Vibrio s Pseudomonas s Enterobacteriaceae 4 gall L i<l g1 53 4389

Dr.Jasim Mahmood



	1.pdf (p.1-8)
	2.pdf (p.9-16)
	3.pdf (p.17-24)
	4.pdf (p.25-36)
	6.pdf (p.37-45)
	7.pdf (p.46-50)
	8.pdf (p.51-55)
	10.pdf (p.56-61)

