ower case Greek letters are widely used in immuno-

logy to denote peptide chains or other molecules,
Below is a list of Greek letters with examples of their
usage.

EXAMPLES OF GREEK LETTERS
IN IMMUNOLOGY

o alpha o heavy chains (IgA)

B beta B,-microglobulin

Y gamma ¥ globulin, y interferon
0 delta 0 heavy chains (IgD)

e epsilon
C zeta

1 eta

0 theta

K kappa
A lambda
[ mu

v upsilon
¢ phi

y psi

T tau

® omega

¢ heavy chains (Igk)

C chain of CD3

N chain of CD3

0 antigen (a synonym for CDY0)
Kk light chains

A light chains

u heavy chains (IgM)

v heavy chain (IgY)

$X 174, a bacteriophage

a notation for a pseudogene
interferon-t

interferon-
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General Features and Specificity of Innate Immune Responses 3\,\:..3.\23\ doe Unl) cllaiidl dalal) (ailadl)y 3\,,\93-\3\

Innate immunity Adaptive immunity
Specificity For structures shared by classes of microbes | For structural detail of microbial
(pathogen-associated molecular patterns) molecules (antigens); may
or damaged cells (damage-associated recognize nonmicrobial antigens

molecular pattemns

)
Different Different
micrﬂbeaf——[ microbes {
Identical
mannose Distinct

receptors antibody
molecules
Receptors Encoded in germline; limited diversity Encoded by genes produced by
(pattern recognition receptors) somatic recombination of gene

segments; greater diversity
Qﬁ-’@ Jlg 3?\'
et Tt [t ssoeafeacacofesee TCR
EHBRRE D T I B D EH R
N-formyl  pannose Scavenger ASpTionopesnaer
i : el Bfulalela] Dulelelaled Oatel
Tolk-like peptide receptor receptor
receptor  receptor
Distribution Monclonal: identical receptors on G!ﬂna!: qlﬂnea nfl mphum;tes
of receptors all cells of the same lineage with distinct specificities express
different receptors

Discrimination Yes; healthy host cells are not recognized or | Yes; based on selection against

of normal self | they may express molecules that prevent self-reactive lymphocytes; may

and nonself innate immune reactions be imperfect (giving rise to
autoimmunity)




TABLE 4-3 Pattern Recognition Molecules of the Innate Immune System

Pattern Recognition Receptors Location Specific Examples FAMPTAMP Ligands

Cell-Associated

Toll-like receptors (TLRs) Plasma mambrana and endosomal  TLAs 1-9 Yarious microbial molecules including
membranes of dendritic cells, bacterial LPE and peptidoglycans,
phagocytes, B cells, endothalial viral nucleic acids
cellz, and many other cell types

MOD-like receptors (NLRs) Cytosal of phagocytes, epithalial MOD,/2 Bacierial cell wall peptidoglycans

cells, and other cells

HLRP famiby {inflammasomeas|

Intracellular crystals {urate, silical;
changes in cytosolic ATP and ion
concentrations; lysosomal demage

RIG-like receptors (RLRs) Cyiosal of phagocytes and othear RIG-1, MDA-5 ¥iral RNA

- o= ells

Cytosolic DNA sansors Cytosal of many call typas AIM2; STING-associated Bacterial and viral DNA
{CD5s) COEs

N

C-type lectinliks receptors [CLRE]

——

Plasma mambranas of phagocoytas

Mannosa recaptor

Microbial suffzce carbokydrates with
tarminal mannose and fruectose

Dectin Glucans present in fungal cell walls
Scevenger receptors Plasma membranes of phagocytes  CO3S Microbial diacylglycenides
A-Formyl meat-leu-phe receptors Plasma membranes of phagocytes  FPR and FPRLI Peptides containing M-formylmethiony

g

residues



Soluble

Pentraxins Plasma C-reactive protein Microbial phosphorylcholine and phos-
; phatidylethanolamine

Collectins Plasma Mannose-binding lectin Carbohydrates with terminal mannose

and fructose
Alveoli surfactant proteins SP-A and Various microbial structures
SP-D

Ficolins Plasma Ficolin N-Acetylglucosamine and lipoteichoic

acid components of the cell walls of
g\! gram-positive bacteria
Complement Plasma Various complement proteins Microbial surfaces

>
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lipopeptides  peptidoglycan flagellin  lipopeptides TO” J\ w QW‘ 339333 37}-.&‘

TLR-1TLIR2 TLR2 TLR<4 TLR5 TLR-2:TLR6




il s TLR () iy
Qg yh g da g2 il 2

ALl &) L) G
(TIR) Toll- IL-1

/AR

ﬂ.l.'n-ut;‘)s.n

e sl

O g ) il

)

4

\

QDD e b D
IRFs
-l el )
(Com Ay

NF-xB c':L_,-_;_-,'gl,

lﬂ

' L€ gl il 5L | :
= oo wll By Taail gy ) sy

~._11_)5;.n.11__9 k_g,'L...:l.\]"}” u'l.a.u:.j

A  Laylih(1)
A ol - il § il B uliiaa Alla

doadlall Ao lial) judas

Toll J) Al cSdiodll 4 )ady) casldgl

L2sTLRs (M)Lajyum\a\;ﬁy@gg

ou{ M ,L\uu,.\ M ,M sz\c\..d\ ol
OQLA\J&)\U&A)M \u\.w))ajcu\_gﬁ\j

\w@w\w\ musuxjg.»



; EJE‘:L";:J“E‘:;IJ%
ATP “usia

i

i o0 N i gt

s S g
(Amia) O Bt

e Ll sy £ 6

Caspase-1 *

| 5"—"‘:"‘1’ ‘:‘I'Jml | % gl PUICY

_ (TLRs &) NLRP-3
‘ (I Gaspase 1 (J—ad )

~EES

u.uaﬁl |
Ii- 1;35-'-11:1 J‘: VWA 1L-18

IL1P dah X

S " N 3ATL-1B

Aalgaly) claicdl)

Alealy) claicdlly NOD ) dgaud cduiisl
NOD Like Receptors and the Inflammasome
DAMPs 5.5 éu\ @);\J\ws\uww ,g{mc 12
. J5:4\ 3 PAMPs
‘SJ\)NLRP -3 wwgﬁv\,, J...A\NLRS ty\w&\ >
o, - Q-\&JN & ALY Mjﬂ‘cﬁ‘ -’)—"')W
(K+) éauwbcwu@w\w (ATP) L Lo
}\wmu@%cajMﬁ\u\mm)L\yb
G Muw\umu\;\uuﬁ&u\ﬁu\%»%
U\;A_g\.@ﬁ\u)}l&l\ TRE MO)be\ﬁY
w@\Automflammatory Syndrom \_wl\
Mﬁ)mu\a u\:\@\a



oAbl ans b ALl claicdldl g
u\au\,@ﬂ\u)))\.l\ owwma)auuo\ﬂywu.mwumu\;\uug@u\ﬂmungg
w,@,@m uh\@\,wsﬂ Autoinflammatory Syndrom (RN

ﬁfl;bbjng.dxugm\ M.su pL T WQQJ\UJJ&WUAJU\M\Q\J}\JWJ u&-CLJ\L).a\A\ “\3—0—5-4.3\@ %
IL-13 CU Q\MM\@JY\Q\:;A-\

L;M\@JY\QLMA—\&L%\UQ S\
JJM}Q\U\J,& upckuu\ﬁiﬁ\dﬁd;&\,Atherosclerosus 5@\@@\ 2%

éﬁ\b}@@@@fgiﬁgubw\ I M/IL-llwé%m}@\ ) szwxép\, 2%
| ~d.5r~4>’\5
I N5 NODZQ\.«&u.oancM)\;\a )w\g\yugﬂw }\U\MW,NLR »NOD-2 5) 30
dwww\mtw RS



(<) N - -

Lg*hl\ @M\GALSJ'S wjli u)au.m
Other Cellular Receptors of Innate Immunity

}

M;}\U\W\,\w,,m«,};s\uay;\mwuﬂum,w5@
uM,,JJ\RNA u,q)s\@,muﬂ;\ (uﬁum) RIG (RLR) J\WUM\«L\;,N 2%
i g Nyt ool \M@\u\wxﬂm\ 5 5 \.@.&)w@\éu)‘;\W\uM\ 2y

. Jw); (&ng “"jid\) . ..3/\ ”\‘_')/f ....o g :})\
Dectlnsu\mﬁ.wyu.mi\waij gl Ju\éu A o
MMY\NMY\U&)(N;\}DQL)M\Mu&é\&};.:;‘;.bj uu\uMw)M\@.&\”u\uyu i@f

w,AUi;;s\m;;



Components of Innate Immunityw\&\;i\&\;ﬂ
:@M\@u\)@\ukﬁ %

zf,w Sd >
(G LSA;JCM\ML\}‘ ) el 33 NL\ w\é-\ >
NK i >
\,ojm\u\./w); >



Anatomical Barriers to Infection éé.\%aw i) 1
~

kel 45 4 I,-llf
kgl 23 L

daiagll sliall
2ot sl
Kaal

A lall elaal
gl claayl

piiaaall
FRU AR - P R |

Eadll M s AN 4 lgdall Jilgadl g alai 12,3 JSa)



~ ~
Anatomical Barriers to Infection éL\Mw)LJ\L}\)L\
~

o) 0o g5V 22, 50 sy A

4\l o) 3311 dgmdall LY Gl

ke oWl LN 3 kel (el el Sl saLall ol A

saall 52 iyl el gx,.,;ay\ Ly ée..s\ & ol Sl a3Lall ool eyl :?u\ donanz | 313 (.JA\

Y 2 Floedl 3y w\w(,\ﬁ s5Lall oluldl Ao Bl ol daasdl pH 3&;\

L dall ) g2 Bl 5l by Sl 351kl Slafdl ol el sl el

midl e ol Sl 2o 5 gl by ,ﬂ\ el goabl il L Ll sl

S5 3 Andl eI Lol s o el Jled o G LB S RN s o5l asledl oyl

olacidle PH 21 2les (L) L) u«_w)i\ Ly C“,J Jo-dl oLy Ja__A\ Al L1 2641 3|
gl )3 3ol sllaalall u\wﬂb )

ol 3 "\‘.Lé?“ 33L2ll Ol ly laldl coly ll ol ula..«l\ «;3«3\} ame Al g M\AS\ 30|




madl) L 2L jall Ji15al

:‘I..:I-.'lLuj.la ELL_I._JJSAM ﬁ
aatiall 4 geall ol
Liin 5

Abaall LA g ol g Sl (i

J:.jﬂﬂ1 L;'nll_!___le.uﬂh E_ELulj.'l
<l ledall Jala

adal) A2l b cfjlghal i

Jo53 \_f:\:}gp);g;_wu\,\_@bm iy
Lol JQ\
Defensmsuwmu_wp ! ﬂ\
CatheI|C|d|nsuuML\Q\,

Intraeplthellal T Iymphocytes



Phagocytes Neutrophils and Monocytes/Macrophages FM\ /‘ﬁ"‘z‘“ﬂb oy & M\ QM\
<l sl
3&5@10 00014000 um&x -~

\.D/\;-\OA‘ASJV\U Y\(.So.\wéj\ \JN\;-\&},\J}\%
oa\;\u\:\.@ém@

bl flab ) o

_-Multilobed
" nucleus




Monocytes <)l

JS 31000 1500 L35 gl Vol i3 Bl ol ) €
. ;)Muﬁ 3(‘&,0

Zols il J 3 Bl céhﬁ\é,;u\@\.g S C\“Q
e e WA ] 5L e




Macrophages asdll
(\SG-UJL_«wuL{ Cwa\céjJ\ @M\gub)ba\o%ﬁﬂ/@i\gsﬁoﬁ
. @J\W)W%}%\@J\&j)cu\gﬁ\gﬁ)&:}}cg‘b\g\g.;m

(T3 ST PET VEY N 5_—
2 0 @
(o) Ak 34
(Pl ) o) Lt FCRTTy

damy ae Sl 4 pad Silua
.-] ey .fl-ﬁ':*-'l %L F ‘{#'l }{# f"h"'“‘-ﬁ',&




upy.v

. 4‘. IIII.II | %

S sl L
{]F‘J Jia) e

daatall 4305

-n_,!_u.._.dh._u_mdjf_u

Toll Y

|~

e ;
(TNF, IL-1,
IL-6, IL-12) '

v

Sy gy |

Jx2 ViNos gsall dal:
dsanlil) LAY ' bl aval) :.:-’
|
_‘{F .V /
CranaSY E1 00 g, 4 V4
Ao Ll T
o . V4
1 .'I-' .,.-:.-"'
| Vv F
| Sl Sl J

dua S Al |

é\);sl\ja\.; JEVRIR r;yu\@ &
3oy cTLRs_,:\_%Q\
IFN-yL}NL{Ws\
M\w\w&w,ﬁuﬁ
w\,w\u\wﬁ\w@;\
-ﬁw\w Sl



RS s S : ' HRCEHA as S
(M1) (53085 s (M2) s JSid
ﬂ-uJJS-ﬂi TLR: uJ-'-l
IFN-y
ol g
IL 13,IL- 4 @
ROS, NO, IL-1, IL-12, IL-23, IL-10, ,;_;u‘j! .u..u:.
Slagual) Slay 3 SIS g TGF-8 sl
Al T{1LF-[3
ETIPR J_.ﬁ:\ v
:pl ol —_e =H:i.ﬂ
Sy il g sl o -U ]




Dendritic Cells :daiazill LMAL




Histamine (+ other mediators) MaSt Ce“S '3-\-‘.”4,\1‘ 1,-,&33\

release

Increased Recruitment of
vascular basophils and
permeability/ —_: eosinophils to
edema tissue

e
/—$ 8¢ %5 A Vasoactive
v o it te, 0™ molecules
IgE response '
k Vascular exudation

Helminth
K secretory & Smooth muscle
antigens \ fcomractmn

Eosinophil
infiltration

Epithelium
._‘\‘_-,\



0 NK Lol

s

olaall LMAY) (a8

(NK) &aadall ALl LOAY Caslag

Natural Killer Cells &asal) 43lal) LAY

7/ 7/

w;\oMJ.wwﬁ\.,A\jw,A\ Lﬂ;\ﬁu@\ubjw\wwﬁ
IFN-y ﬁgmwfw,%

u\,,w\u,%log\?ﬁd§
°”)’°‘\*"S‘-“‘U\*‘)}Mu€‘)’*§

Q\,ﬁ;\@ufj,\ L@ﬁtééwt)m \@\m\@\\ \m\L\«\au}, \gsaw Mﬁ
QLA\A.A;U\UU:;;\U\M 92 5 m\..A\d;\ CU‘\""‘J“‘ Méjs;\
Q\wmum Gk ,N\Lw 9

531l ;ﬁcﬂsﬁm\wémwl\l-y i s 2l INK W\;\Cm &
.m\u\uﬂ\

oJMu\Uﬂ\A}}:LSJ\W\ Lﬁbr&%\ﬁwoj,a\uu{wbﬁﬁ
Y\unr_.;\u&t\bﬁ\‘)&NK S



Natural Killer Cells £asdal) 48541 LAY

NK L3l
Gos tddaliiy
%) FMn Lo e

il by
e sl
I iiall MHC

(s MHC)




Healthy cell

Activating
ligand

a Tolerance
Activating—

Inhibitory MHC
receptor

- _receptor class|

Activated NK cell Tumour cell

Loss of MHC molecule
expression promotes
killing of tumour cell

NK cell activation
Cytokines and
cytotoxic mediators
c ‘ Stress-induced self
Activated NK cell Tumour cell
£ . Uprelaticn of
: 3 stress-induced
g ligands promotes
A | S killing of tumour cell
NK cell activation

Cytokines and
cytotoxic mediators
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CEACAM1 (CEACAMS)

TIGIT (PVR and PVRLZ2 )

284 (CD48)
NTBA (

NKp80
(AICL)

KIR 2D51 (HLA-C)
KIR2DS4 (HLA-A, C)

KIR2DL4 (HLA-G)
CD94NKG2C (HLA-E)

NCRs (B7-H6)

CD96 (PVR)
1-1 (PVR, Nectin-2)

TLR

Inhibitory receptor
A

‘B Inhibitory receptor

engaged not engaged
Removal of
Activating phosphates Activating
signals and inhibition signals

ga
for NK cell §
receptor

autologous cell

v

NK cell
not activated;
no cell killing

Virus inhibit:
class | MHC
expression

Virus-infected cell
(class | MHC negative)

NK cell activated;

killing of
infected cell
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