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1- innate immunity
2-adaptive immunity
3-acquired immunity
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REY IR Innate and adaptive immunity

Attribute Innate immunity Adaptive immunity

Respense time Minutesthours Days

Specificity Specific for molecules and molecular Highly specific; discriminates even miner
patterns associated with pathogens differences in molecular structure; details of

microbial or nonmicrobial structure recognized
with high specificity
Diversity A limited number of germ line— Highly diverse: a very large number of
encoded receptors receptors arising from genetic recombination
of receptor genes

Memory responses None Persistent memory, with faster response
of greater magnitude on subsequent infection
Selff nonself discrimination Perfect; no microbe-specific Wery good; occasional failures of selffnonself
patterns in host discrimination result in autoimmune disease
Soluble components of blood Many antimicrobial peptides Antibodies
or tissue fluids and proteins
Major cell types Phagocytes (monocytes, macrophages, T cells, B cells, antigen-presenting cells
neutrophils), natural kitler (NK) cells,
dendritic cells
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1- epidermis
2- dermis



Ve S13 e

338 g go slagklsd (Go> By,e 9l g 0ad JKiS Sgn 8L Sl pos ails
Ko slapisn chiblbre sl L (pidg ool 9 gy 2l Gre go 5 22
S it igsss Ko 3l s (o8 sl ool Lol S g a3 )5 s 5l o
(st 2o alled b sty 9 059 S50 4 g s b prizen T il
Ol gy brgs 85" 55y Jilge 0ls 3 Atkssise S |y liandgns Jlsb £los
e g (2% 1o Caols b (o258 0259 ) V piloges el Slids ogd o0 g3
e sainsge ol asid Jlsie K 4 48l ul ol 03,5 lolid 1, (E.coli
Taibe pole E.coli )l aml 4 s Oluil gy  E.cOli b (o515 dgzlge r,.c),.ls:

w3 Olis FoY UK a5 pbolea

o sy 03 E.COlE 050l 555l8 51 @l aily (o0 (0,800 15 089 5 S o5 Giligey Y U
ks K > OLAS 48> ¥ Sl Gy sl 58 K 0Ll 4 B COl 5 osigl S5 plislic] pdls 595
5l E.coli plas Ty, 0 iylads E.coli g Sa5plslen] sla Sl8 slass g oais azslis 8T ey s

Axsle oy lo Spplilen ST g ass,

1-psoriasin



poms Jucts V.Y

SSSL cpl polais] job 45 aids ¥ e 4 s bl cuwgs L E.coli & y9lxe
s Jolge S g 0393m0 g3 55 podial 5 Cangy Uls5 5 alss o Sl
Slr e oo,z b G35 4ot )5 gy o 35 ) Wbl cueal b (o S
losbgn 65 Glaoged cpl &5 Jogo 3 9 3,51 3579 4 0395k sl Ko 3959
O gy rizmen Sy S (0 obnl Sogie ol 4 S bl LOT L
Slapasl)l aslgs oo o sghe g (S ady S S wcube ly) ol e
by LYl Jale Toig59 n diges sl a8 0 3)ly adis pa )3 1) 055l
G bl Jos 2,8 Jo 5 Jule ug g o 65Kka gh 0 Oluil 01 3l Ay
A os e Jole 6,56 9 S G by i (SOLs 0selb Jule 6,5 alin ,5b
Hgdo Jatie 45 s
blse slalic hwg Lag oy Juls 9 i (G015 Solne ¢ gy B
JoSis 0T ) 53 dien il Y g (2ol JLb ol Y G 5l as hoas sy
ol Jolie 55 g 59 e 0 3y LLaE ol & 3985 b 03l 31 5 )baw igis oo
Sl gas (sl Ail o ol i el sl punslS Sl 5)lois Jolis 39,5
O 9 9o o lgn 09l Julge 0B 93 s gl bl 5 Sl Gl
sasal Jug S50 45 Slosiacr @laritbis g pg 45 9 @b, SL a5 slys S5l
Slapsl)ly Son 9d o0 i 5 bl slalis JWigl sladshs bug 5 35 o0
sasbyy S 5e by bl slid (gl s 5slxn 3 351l g0 pls |, (25
ol 511 Bl 3 05l pls 4y (sLapusls)ls Kan laosa (3o 8 o sl 0
Lol paelion 1) laounsBly Koo 51 (W Juolie 13 oasg ,a b oih oo 0w 42 )l
5 0> podial s Gl o Kee b S5 ale lonl slaglss 51wk 39,9 sl T

6L¢a€l_é.s 5l Lo ogde oS PV RN Ity r,..m LsLm[‘,.:).,T 9 ol L;L;9l:>u

1- cilia



\e¥ S5 iy
Sl L b o mlee 03,51 cawts 6l 0583k o Ko ( KiagibT 5 (laniign

ol i el el lal (bLse pohiw 53 45 0355t (sl pans) 51
5 Jial sl (sl Ygano 5 2315l (5,500 solallBgh 395 bl basoma b Jla 5,55
15 65 s S80I 4 s WU o] g Sl 335 13 Slalisl gl

0515 sl Jals5 (sl pmne bl slalic 65 3115 sl b sl ] 5 5
4 (S b 4 Slege 3B 1) OT 457 3l (oxba JoSga L5¥sisT (ug 09 dga sl
O3 0351y 09, Sl ) w9 =9 9 1ol Jlasl puitss 5 lxe (bl slalice sladgh
L ST ol sl 2 e cbiilons JUE ol oS 50 sladb busgs
daie Jouls 6 )lome (blsw slie JUbigl sladshe 45 355 (xbw sla Sl
b alags sla Sasl buwgs (bl slali 4 8L Jlasl 5 5k 435 5 s
AF-F J50) 3gii 65 mle 'y b ' pmesd pU L s 55

T
L,

s

- 13

&bl solme Ul ol gsbw 2 JS& b Eocoli sl s

b o9 SS9 K -8 S

sl 5l (B p Jubgl slasw glis STl pf ke S b¥s g Jds ol @

1- fimbriae
2-pili



poms Jucts Vof

STy (F13 (goal g L3I -
S (0 e 0% Saagill 5 Kiglgs b olaisl it sladw 5l O3k & Sl
lolid) o 3,Shae 33 b il s 33,5 00 2ol 5ol 5 igie o Jlo,
ogo Gloy ol gl planl plelis a3 e gl ezl @ (O & ala> 5 o2l
ssb 4 25,06 &S Oljee slit 4 Juato b Jolxo sl JsSUgo b p2lee 457 5,8 00
(s Sl Kl aad (LSSle bgd JIB sl w6355 on G0
oSl T & ol Jdn s o plolis [ ylisle slaJlgs 5l sty 5393
llid slodindy L gl iy pur i ol ) ols (Josdye
b be JsSge GlagSl . Kn oSl il 9 aiabia (PRRS) '3l oaiis
Jals aPRR g o0 sloliss sla PAMP 5555 0 00l (PAMPS) " 035554
sy Fr 9 oy sland sl Glagye lapsy, (Fn B OS5
Foge slagtll Slulis )o SIb el phees cudgaze bl e Sl gl
S helse 59 0 a5 ol Sl i sl B odd g oo Sen 59, 2 39250
e 5505 gl ol cuale (59, aailige ($395 et B o
ol Szl e (515 ier] lid 5 ol (slaably bawgs WPAMP Luliss |
oS e T OlakoS” i sla ST Jolis Uslons (slaabuly 335 g0 0015513
63> 03l S| .auilon (CRP)'C ,KaiSTy iy o s(MBL) "9ile 4y oigis Jusite
Y Jasd) 2 2algs Jltb OlodseS s 3985 (lolis adlanly ol Jruwgs PAMP

25 dble OLiias Jlad U as oads s (ola gy » 5l OledioS” e 1 (s

I-pattern recogition receptors
2-pathogen associated molecular pattern
3-complent system

4-mannose-binding lectin

5-C-reative protein
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1-cytokine
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Pathogenassociated

Pt molecular patterns
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mcngt@
PAMPs recognized b , Antimicrobial
by pattern recognition | [ peptides
receptors (PRRs) / _— Pathogen
. 2. B
ol & _—Creactive
3 Mannose- —_ / protein (CRP) 5
Followed by binring N | Complement L
bl lectinMBD L 7 proteins
infammation. | Phagocytosis A Membrane
pmm“ e i":@ damage kills
cytokines and Coin
chemokines 200
Opsonization
promotes
‘phagocytosis
- 7 CRP, MBL, complement
:;‘:;‘;v""m“ o proteins activate complement
e response

» Dendritic cell PRRS o
recognize PAMPS 77\ Complement destroys
~" /' membrane, stimulates
“ inflammation, attracts
neutrophils and other

cells

« Microbial antigens
displayed on class 1
and 1T MHC molecules

* Dendritic cells
migrate to lymph
nodes.

» Antigen presentation
Teett and costimulation
‘mobilizes adaptive
response
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1-inflammatory response
2-Galen
3-edema
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Phagocytes miggate (o site of
inflammation (chemotaxis)
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1-extravasation
2-chemokines
3-chemoattractants
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1-integrin
2-intracellular adhesion molecules (ICAMS)
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1-cell adhesion molecules
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“a) Rolling and extravasation

7 Activation ; xr:;;n : ‘Transendothelial migration
R S B -

Endothelium

b) Initiation of extravasation
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LIRSS  Some antimicrobial peptides

Peptide Typical producer species* Typical microbial activity*
Defensin family Human (found in paneth cells Antibacterial
at-Defensins of intestine and in cytoplasmic

granules of neutrophils)

B-Defensins Human (found in epithelia and Antibacterial
other tissues)
Cathelicidins Human, bovine Antibacterial
Magainins Frog Antibacterial; antifungal
Cercropins Silk moth Antibacterial
Drosomycin Fruit fiy Antifungal
Spinigerin Termite Antibacterial; antifungal

*In many cases, production of the Indicated antimicrobial peptide of family is not limited to the typical producer but is produced by many different species. Also, some
members of the indicated peptide or family may have broader antimicrobial activity than the typical ane indicated.
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1-paneth cells
2-defensins
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RrYVIRERN  Receptors of the innate immune system

Receptor (location) Target (source) Effect of recognition

Complement (bloodstream, Microbial cell wall components. o activation,

tissue fluids) tysis

Mannose-binding lectin (MBL) Mannose-containing microbial carbohydrates Complement activation, opsonization
(bloodstream, tissue fluids) {cell walls)

C-reactive protein [CRP) Phosphatidylcholine, pneumacoceal polysaccharide C activation, op
(bloodstream, tissue fluids) {microbial membranes)

Lipopotysaccharide (LPS) receptor;* Bacterial lipopolysaccharide (gram-negative Delivery to cell membrane
LPS-binding protein [LEP) bacterial cell walls)

(bloodstraam, tissue fluids)

Toll-like receptors {cell surface Microbial components not found in hosts. Induces innate responses

or internal compartments)

NOD' family receptors Bacterial cell wall components Induces innate responses
(intracellular)

Scavenger receptors (SRs) Many targets; gram-positive and gram-negative Induces phagocytosis or endocytosis
(cell membrane) bacteria, apoptotic host cells

* LPS Is bound at the cell membrane by a complex of proteins that includes CD4, MD-2 and 2 TLA (usualy TLR4).
T Nudeotide-binding oligomerization domain.
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compartment
TLRs Ligands Target microbes
TLR1 Triacyl l My
TLRZ Peptidoglycans Gram positive bacteria
GPLIinked proteins Trypanosomes
Lipoproteins Mycobacteria
Zymosan Yeasts and other fungi
TLR3 Double-stranded RNA (dsRNA) Viruses
TLR4 LPS Gram-negative bacteria
F-protein Respiratory syncytial virus (RSV)
TLRS Flagellin Bacteria
TLRG Diacyl lipopeptides Mycobacteria
Zymosan Yeasts and fungi
TLRT Single-stranded RNA (ssRNA) Viruses
TLR8 Single-stranded RNA (ssRNA) Viruses
TLR9 CpG unmethylated dinucleotides Bacterial DNA
Dinucleotides
Herpesvirus infection Some herpesviruses
TLR10,11 Unknown Unknown
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Ligand binding to TLR triggers association of
MyDBS with TIR domain and assembly of
TRAKI/TRAK4 complex

3
. The IRAKI-TRAFS complex dissociates and
TAKICOFF) | actrvates the protein kinase TAK1 complex

i
i ‘The active TAK1 activates two distinct signal
transduction pathways

TAKI also phosphorylates and activates
a component of the MAP kinase (MAPK)

TAK1 phosphorylates IKK to activate the
NFxB pathway: TKK then phosphorylates
IxB, causing it to release Nl pathway
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== 9
Cytoplasm NE

fs
s ’®_) NExBdependent

NFxBbinding motif

cytoplasm into the aucleus, where it of a transcriptional activator from the
serves as a transcriptional activator for cytoplasm into the nucleus, Where it activates
NFxB-dependent genes transeription of MAPK <dependent genes

“The freed NF«B translocates from the ‘ The MAPK cascade results in translocation
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Treatment or
experimental
modification

Induction of
adaptive
immunity

Leukocyte

extravasation

Acute phase
response

Induction of
complement-
mediated tysis

Induction
of
inflammation

ROS
and RNS

a, Injection of
antibodies
that block
integrin-ICAM
interactions

b. Knockout of the
gene for TLR4

c. Antibodies that
neutralize TMF-ce
and IL-1

d. Mutation in
phox enzyme

& Micewith
class Il MHC
gene knocked out

Justifications for your predictions
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