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1. Immediate hyper sensitivity
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1. House dust mite

2. Dermatophagoides pteronyssinus
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1. Mucosal mast cells
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1. Intercellular adhesion molecule-1 (ICAM-1)
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1. Allergic rhinitis 2. Hay fever

3. Atopic dermatitis 4. Eczema

5. Hives
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1. Chronic granulomatous disease (CGD)
2. Phagocyte oxidase (phox) enzyme complex

RFCOVAE N SUER N RPN -1 e
ol et s glagolens 1o Sl e
] e R Sl oo et Jels (315500
Fr s by Gl (o 5 3350 o 5
I e T P pe
~AST L ST el GalE s se 55 Eou b

ey Ml 0L o Sl (oles

(e 31) 503 Lo sl sl
3l ez | iilises (305 5k pm] slo padi 3
oI5 (fo] g sl s 4yl s Ll
d> o 53 b J/L"Cz*‘)‘w PSSl galizs Jmlpe
oks ( Fi S S 4 Wb lacam i el
ssban (S gl ed; Sl 4 Glass el Lo gd
S el s ) L)l il b OledS e sl
i pid oSS s g lwal conl (S i s
o sSTs 1 ol ol odiSiay (Slads s Lier il s
Sl s o (Lo 5D La Sssle a7 Jals
Wl 358 sl s sigs el ge 5 el
Sl o tse p3 Ladlan by e (o)lye 5 s3l5 0k
Sl 03 5 s g s 52 JolSS LS 550 s
35S 5 JolS3 s Lasolials (A e 4 2253
5okn, S ool T Wy s el 4 e B g i)
52 P o o 0 5185 ool Olen 28l O dasiee
LS 3l 50 03 5 O rlenSTs & ook S slaialy
Sl L 05 Ol 53 05250 B slad sl sl
il e il 3 e sandy OIMES L 5 A 0
T sl 5,508 5§ 5k oo baglmal (V) =) Jsd)
bl el ok sl s Bl 5 alS o
warie 3,8 g 5 eob il s s Shals
T slad s sl 2alS o T o adsl ol sla
S el LS (o O 53 g
T Jsb JUSIS Ly laedaslad 4 0 920 slacon 5i)
L33l o o RS Ty A 50 5 e A8 Lo 58 s
09 sy S Jlis 53 (DTH) ) 25 cobes
53 Pl il e I lilS s sl L 5l sk
ol el Sl o580 s 5 lipesa a3 5

el



=TI

IS gaanilSs 55,5, YW 5 ylowt
i8] Cong SLS de o s clapy] o e Iy Sle b oSt S STy cladigSadys ST e joileglg il S (g lews
323 baggpasSonluw lall losnlsy ;) Phox 91 il usl cuns S18 dcgon o slag) o it (CGD)

Fobho 593 (2L g (245 )% lacgis

L biye (tws S Cplaes 5 (Saisma  HS] Cog S (S ek

L;mea,g_s By sl Siia) oBls 590 b als (LAD 1) & ¢
o8 g bl %

L lag e lacusg S cprles g oild o I g ST Sy ol

X ey Sl ey i gliy 45 53558 (sl (giwg S slosilS panii 0 L el s (LAD 1I) ¢33 g5

Ll o 3 3550- P o B glapiSl sbailld ojples p all coge «SPE slooasiow

IS gaCsgie Mgl o Sl 4 tacaws S

2B g el st

L sy s SIS 0pplon g Ghoae 3 ol

P 0B ol g 4 gy ply JUEST s O3

STl g b

i L5935 o09j95) 2,558 5 JoSujeplenl 3

0335 (gla Jokus Sty 335 slaJols aglly SLe

s 9 (CTL) (25 Jolos T gl Jsbos (omeilo

o xS Ly S glacdsie ¢ Jolo gloil 500

135y

NK elo Jsbo i |, tals

g n X & atanly Sl b e
5 (CD18) B 6500055 0aiiS5 0y 45 3 ik
By slogn Szl

-GDP ssins Jlan! eg5 saiiSiey o5 0 (alo e

KINDLIN-3 asiiS30, 55 33 (i Cares S (Siiiws il

(LAD TII) aw g

Bep - Shy pylie

GATA2 uugiy; Jole 038305 slagss o Uibeer

MCM4 £l 4 (¢j80e DNA ouisS5e; o5 9
NEMO .TBK-1 .TRIF .TLR3 > s >
Jué «S IRAK-4 , IcBar MYD88 .UNC93B
JToll aris sleads 8 candgyd 3 1) NF-KB 45,8

NK Jolos yaslis

3 asplas 9 YMEST s 45 cslacigie 3 play JUiil > JM s

g5 oosdyial 395 0 yads 4CD40 s TLR Toll 4 085,.5
s s

JFNGR1 JL-12RB (JL-12P40 5 la jign>  slopgr 5o S1aSole Uy aid bt wad (slaggylon  d (oDl Jaio sl ol

1SG15  NEMO .STATI1 JFNGR2 BCG slj o put oo b5 eSOl la g5lons

Jole Lol 0xiiSpdas =NEMO $pgigind y9m 9 1905 oaiSmelds uiigy =LYST 40Ky 5590 yinal 05,5 & b o oy sl =IRAK4
kB slazen

SRSy lae S sl 5 S Ly O gl 25 e
S S ol S 55l edins JSES 03 5 O3S |
53 S (Y b 4SS5 AL e el il o
oo 2 skin £33 580 #1531 53 PhOX s gares sl o
RSy sba S ad g o el sl e sdalie CGD
sdonds Glac s Son (S e s P e 0505
KPR R E W
sz Bl Se slacisie oMl (e 4l

VLol ot 5 ool 530 Sole 0 S g g0 sl ]
334 S5 28 e 3yhp Osdes 53 S IS el oo
P53 S ately plie s (680 Oblans p e
Aol s 3 e diS ey 05 40 S 53 ol X i S
p3S sl il bssg s Sl Sudla ks AN Ul
e.L:.aU J.r..a phOX-91 ASaJﬁ u..s_LIJ« 082 L.)'-”-'SJJ'Q b558

S g O 5l A 5 55l o s g 55




2 uiS1 53%53le sheu] Ll YY) Juad

cilies 5ladi 5o S s b S Ol el

g oo sl

'K s oS Sl 3 pad S
S ol s o33 550 5 53U Ukl (LAD-1)
5 B b AS L S slacisie Of aasiia
R USCRE NP TV P ST N RV
o bt i SO S slac e
oS 6305 (550 0 Oy ol Lo las
Slaam yid S NK slad sho la JLds 5 55 mas
L ol byl ol JsS0pe olal sl e T
32l el i) ss oy Saul 55, als
adacl s (CDI11 o3l il (sla 5 5,4 5508, CDI8
Jols b Sl B2 il o CDIB 0 s g
LFA-D "o i3 led b s o o 55 030
3 Mac-1 (CD11bCD18) (CD11aCD18 L__,
L eis m cl il e p150.95 (CD11cCDI18)
st 5 ladsha g b S Ol 5
O T Sl sid Jlas! 5 JLb sl clad ye
¥ s 4 2S5 Ll oS5 L APC

(LAD-2) 35 f 5i Comes g5 Skiam 3 yali
3k (Sl e 45 el (6,505 o6 ol
o Sl U s S LADAT e s oG b )
Jellonw OIS w2 3 (gole A3l ool o Sl
lder S WS o5 a5 A3l X )
Il sl s o0 s Jds 55 mhaw 5 g S Ll
p5elis it (s m P SIS Ee S
e ST el Sl e sl b sdad e
ss Ul 03 3 i Sl Ll ol (7 b
0351 SIS Johoa 55855 Sl J yins 5455 GDP
Sl > Adl o X s s Sl 0T Ll o8
I sl ol 5 ool baom SO X et ) I
S bl 0aals s 5ol fuat s
) el i el sl 3 JLS 5.1 (glad phe
o lacon s St 5 ) s sl colg sl

1. Leukocyte adhesion deficiebcy type 1

2. Leukocyte function-associated antigen-1
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1. Lysosomal-trafficking regulator protein (LYST)
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1. Purine nucleoside phosphorylase (PNP)
2. Reticular dysgenesis
3. Adenylate kinase 3 (AK2)
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1. DNA-dependent protein kinase (SNA-PK)
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1. Bare lymphocyte syndrome
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1. Store-operated CRAC channels
2. X-Linked agammaglobuilinemia
3. Bruton’s agammaglobulinemia
4. Bruton tyrosine kinase (Btk)
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1. Transmembrane activator and calcium modulator

and cyclophilin ligand intractor (TACI)
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1. B cell activating factor
2. Common variable immunodeficiency (CVID)
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1. Activation-induced deaminase (AID)
2. Uracil Nglycosylase (UNG)
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1. Wiskott-Aldrich syndrome
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1. X-linked lymphoproliferative syndrome (XLP)

2. SLAM-associated protein (SAP)

3. Signalling lymphocyte activation molecule (SLAM)
4. X-linked inhibitor of apoptosis (XIAP)

5. Familial

syndromes

hemophagocytic  Iymphohistiocytosis
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3. Simian immunodeficiency (SIV)
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LTR Transcription of viral genome; integration of viral DNA into host cell genome;

binding site for host transcription factors
§ag Nucleocapsid core and matrix proteins

‘pol Reverse transcriptase, protease, integrase, and ribonuclease

env Viral coat proteins (gp120 and gp41)

vif Overcomes inhibitory effect of host cell enzyme (APOBEC3G),

promotes viral replication

vpr Increases viral replication; promotes HIV infection of macrophages; blocks cell

cycle progression

P&l Required for elongation of viral transcripts
_rev Promotes nuclear export of incompletely spliced viral RNAs

VPl Downregulates host cell CD4 expression; enhances release of virus from cells;
counteracts host restriction factor tetherin

nef Downregulates host cell CD4 and class | MHC expression; enhances intracellular

signaling to facilitate viral replication
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Cytoine and Principal Cell Cytokine Receptor Principal Cellular Targets and Biologic
Subunits Source and Subunits* Effects
Interleukin-15 Macrophages, CD213al (IL-13Rez1) B cell; isotype switching to IgE
(IL-15) others CD213al (IL-13Ra2) Epithelial cells: increased mucus production
CD132 ) Fibroblasts: increased collagen synthesis
Macrophages: alternative activation
| Interleukin-16 T cells, mast cells, CD4 CD4* T cells, monocytes, and cosinophils:
(IL-16) eosinophils, - chemoattractant
epithelial cells
Interleukin-21(IL-21) T}42 cells, Tyl7 IL-2IR Endothelial cells: increased chemokine production
~ cells, Ty cells CDI32 (y) - Macrophages: increased chemokine andeytokine
production
Epithelial cells: GM-CSF and G-CSF production
Interleukin-23 Macrophages, IL-23R T cells: maintenance of IL-17 - producing T cells
- (IL-21) dendritic cells CD212 (IL-12RA1)
Heterodimer. ‘
IL-23A
(p19), IL-12B
(p40)
Interleukin-25 T cell, mast cells, IL-178R T cells and various other cell types: expression of
(IL-25: IL-17E) eosinophils, IL4, IL-5, IL-13 :
macrophages, :
mucosal epithelial
cells
i Interleukin-27 Macrophages, IL-27Ra T cells: inhibition of Tyl cells
(IL-27) dendritic cells CDI130 (gp 130) NK cells: [FN+ synthesis?
" 1L27 p28 ‘
EBI3 (IL-27B)
Interleukin-31 Ty2 cells IL-31RA Not established
(IL-31) OSMR
CDI130 (gp 130)
Stem cell factor Bone marrow CD117 (KIT) Pluripotent hematopoictic stem cells: induced
(c-Kir ligand) stromal cells maturation of all hematopoietic lineages

Granuloeyte-monnocyteY T cells,

CD116 (GM-CSFRa)

Immature and commiteed progenitors, mature

(M-CSF, CSFI)

endothelial cells,

bone marrow

CSF (GM-CSF) macrophages, CD131 (8) macrophages: induced maturation of granulocytes
endothelial cells, and monocytes, macrophage activation i
fibroblasts i

Monocyte CSF Macrophages, CDI115 (CSFIR) Committed hematopoietic progenitors: induced

maturation of monocyte

endothelial cells

cells, fibroblasts
Granulocyte CSF Macrophages, CD114 (CSF3R) Committed hematopoietic progenitors: induced
(G-CSF, CSF3) fibroblasts, maturation of granulocytes
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Cytoine and

Subunits

Principal Cell

Source

Cytokine Receptor

and Subunits*®

Principal Cellular Targets and Biologic
Effects

Type II cytokine family members

IFN-¢ (multiple Plasmacytoid IFNARI1 All cells: antiviral state, increased class | MHC
proteins) dendritic cells, CD118 (IFNAR2) expression

macrpphages NK cells: activation

Interferonsy T cell (Tl CD119 (IFNGR1) Macrophage: classical activation (increased
(IFN+) CD8" T cells), IFNGR2 microbicidal functions)

NK cells B cells: isotype switching to opsonizing and
complement-fixing IgG subclassed (established in
mice)

T cells: Tyy1 differentiation
Various cells: increased expression of class I and
class II MHC

Interleukin-10 Macrophages, T CD210 (IL-10R1) Macrophages, dendritic cells: inhibition of

(IL-10) cells (mainly CD210B (IL-10R2) expression of 1L-12, cotimulators, and class II
regulatory T cells) MHC
Interleukin-19 Macrophages IL-20R1 Macrophages: stimulates IL-1 and TNF secretion
(1L-19) CD210B (IL-10R2) Keratinocytes: proliferation
Interleukin-20 Kerationcytes, IL-20R1 Kerationcytes: proliferation and differentiation
(IL-20) monocytes 1L-20R2 Hematopoietic stem cells: proliferation
or
IL-22R1
CD210B (IL-10R2)
Interleukin-22 Ty17 cells IL-22R1 Epithelial cells: production of defensins, increased
(IL-22) CD210B (IL-10R2) barrier function
or Hepatocytes: survival
IL-22BP
CD210B (IL-10R2)
Interleukin-24 Melanocytes, IL-20R1 Monocytes: inflammatory cytokine expression
(IL-24) kerationcytes, IL-20R2 Cancer cells: apoptosis
monocytes, T cells or
IL-22R1
IL-20R2
Interleukin-26 T cell, monocytes IL-10R1 Not established
(IL-26) CD210B (IL-10R2)

Interferon- As

Dendritic cells

IFNLR1 (IL-28Ra)

Epithelial cells: antiviral state

(type 11 CD210B (IL-10R2)

interferons)

Leukemia Embryonic CD118 (LIFR) Stem cells: block in differentiaion
inhibitory factor trophectoderm CD130 (gp 130)

(LIF)

Bone marrow

stromal cells

G

JAGRRE
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Cytoine and

Subunits

Principal Cell

Source

Cytokine Receptor

and Subunits*

Principal Cellular Targets and Biologic
Effects

Oncostatin

Bone marrow

stromal cells

OSMR
CD130 (gp 130)

Endothelial cells: regulation of hemetopoietic
cytokine production
Cancer cells: inhibition of proliferation

TNF superfamily cytokines™

Tumor mecrosis Macrophages, NK CD120a (TNFRSF1) Endotbelial cells: activation (inflammation,
factor (TNF, cells, T cells or coagulation)
TNFSF1) CD120b (TNFRSF2) Neutrophils activation
Hypothalamus: fever
Liver: synthesis of acute- phase proteins
Muscle. fat: catabolism (cachexia)
Lymphotoxin-a T cells, B cells CD120a (TNFRSF1) Same as TNF
(LTa, TNFSF1) or
CD120b (TNFRSF2)
Lymphotoxin-af T cells, NK cells, LTBR Lymphoid tissue stromal cells and follicular
(LT of) follicular B cells, or dendritic cells: chemokine expression and
lymphoid inducer HVEM Iymphoid organogenesis
cells
BAFF (CD25, Dendritic cells, BAFF-R B cells: survival, proliferation
TNESF13B) monocytes, (TNFRSF13C)
fillicular dendritic  or ;
cells TAC! (TNFRSF13B)
B cells or
BMA (TNFRSF17)
APRIL T cells, dendritic TACI (TNFRSF13B) B cells survival, proliferation
cells, monocytes, or
follicular BCMA (TNFRSF17)
dendritic cells
Osteoprotegerin Osteoblasts RANKL Osteoclast precursor cells: inhibits osteoclast
! (OPG, diferentiation
TNFRSF11B)

IL-1 family cytokines

Interleukin-1a Macrophages, CDI21a (IL-1R1) Endothelial cells: activation (inflammatino,
(IL-1) dendritic cells, IL-1RAP coagulation
fibroblasts, or Hypothalamus: fever
endothelial cells, CDI121b (IL-1R2) _ Liver: synthesis of acute-phase proteins
kerationcyte,
hepatocytes
Interleukin-15 Macrophages, CD12la (IL-1R1) Endothelial cells: activation (inflammation,
(11-18) dendritic cells, IL-IRAP " coagulation)
fibrobiasts, or Hypothalamus: fever
endothelial cells, CD121b (IL-1R2) Liver: synthesis of acute: phase proteins
keratinocytes,

hepatocytes
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Cytoine and Principal Cell Cytokine Receptor Principal Cellular Targets and Biologic
Subunits Source and Subunits* Effects

Interleukin-1 Macrophages ~ CDi21a (IL-1R1) Various cells: competitive antagonist of IL-1
receptor IL-IRAP -

antagonist

(IL-1Ra)

Interleukin-18 Monocytes, CD218a (IL-18B1) NK cells and T cells: IFN+ synthesis

(IL-18) macrophages, CD218b (IL-18RAP) Monocytes: expression of GM-CSF, TNF, IL-if

dendritic cells,
Kupffer cells,
keratinocytes,
chondrocytes,
synovial
fibroblasts,
osteoblasts

Neutrophils: activation, cytokine release

Other cytokines

Transorming
growth factor8
(TGF$)

T cells (mainly
Tregs),
macrophages,
other cell types

T cells: inhibition of proliferation and effector
functions; differentiation of Tyy17 and Treg

B cells: inhibition of proligeration; IgA
production

Macrophages: inhibition of activation; stimulation
of angiogenic factors

Fibroblasts: increeased collagen sybthesis

* Most cytokine receptors are dimers ot trimers composed of different polypeptide chains, some of which are shared between
receptors for different cytokines. The set of polypeptides that compse a functional receptor (cytokine binding plus signaling)
for each cytokine is listed. The functions of each subunit polypeptide are not listed.

* All TNF superfamily (Tnfsf0 members are expressed cell surface transmembrane proteins, but only the subsets that are
predominantly active as proteolytically released soluble cytokines are listed in the table. Other TNFSF members that
function predominantly in the membrane-bound form and are not, strictly speaking, cytokines are not listed in the table.
These membrane-bound proteins and thd TNFRSF receptors they bind to include OX40L (CD22, TNFSF4): OX40
(CD134,TNFRSF4); CD40L (CD154, TNFSF5): CD40 (TNFRSFS5); FasL (CF178, TNFSF6); Fas (CD95, TNFRSF6); CD70
(TNFSF7): CD2t (TNFRSF27); CD153 (TNFSF8): CD30 (TNFRSFS); TRAIL (CD253, TNFSF10): TRAIL
(TNFRSF10A-D); RANKL (TNFSF11). RANK (TNFRSF11); TWEAK (CD257, TNFSF12): TWEAKR (CD266,
TNFRSF12); LIGHT (CD258, TNFSF14): HVEM (TNFRSF14); GITR (TNFRSF 18); 4-188L: 4-188 (CD137).

APRIL, a proliferation-inducing ligand: BAFF, B cell activating factor belonging to the TNF family. BCMA, B cell
maturation; CSF, colony-stimulating factor; HVEM, herpesvirus entry mediator; IFN, interferon; MHC, major
histocompatiblity complex; NK cell, natural killer cell; OSMR, ancostatin M receptor; RANK, receptor, activator for nuclear
factor «B ligand; RANKL, RANK ligand; TACI, transmembrane activator and calcium modulator and cyclophilin ligand
interactor; TNF, tumnor necrosis factor; TNFSF, TNF superfamily, TNFRSF, TNF receptor superfamily; TNFRSF, TNF
receptor superfamily
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descriptive cytokine designation. A complete and

up-to-date listing of CD molecules may, be found

ar http://www.halda8.org.

(CD) & ploddugs>

The following list includes selected CD molecules
that are referred to in the text. Many cytokines
and cytokine receptors have been assigned CD

numbers, but we refer to these by the more

CD Common Molecular Structure, Main Cellular Known or Proposed
NumberSynonyms Family Expression Fumction(s)
CDla* Té6 49 kD; class I MHC family; Thymocytes, dendritic cells ~Presentation of nonpeptide (lipid
B,-microglobulin associated (including Langerhans and glycolipid) antigens some T
cells) cells
CDib  Té6 45kD; class I MHC family, Same as CDla Same as CDla
B,-microglobulin associated
CDlc Té 43kD; class I MHC family; Thymocytes, dendritic cells Same as CDla
B,-microglobulin associated (including Langerhans
cells), some B cells
CDle - 49kD; class I MHC family; Dendritic cells Same as CDla
fB,-microglobulin associated
CD2 T-11; LFA-2; sheep  50kD; Ig superfamily; T cells, thymocytes, NK Adhesion molecule (binds CD358);
red blood cell CD2/CD48/CD58 family cells T cell activation; CTL and NK
receptor cell-mediated lysis
CD3y T3; Leu4 25-28kD; asociated with T cells, thymocytes Cell surface expression of and
CD36 and CD3¢ in TCR signal transduction by the T cell
complex; Ig superfamily; antigen receptor
ITAM in cytoplasmic tail
CD3d T3; Leu4 20kD; asociated with CD3d T cells, thymocytes Cell surface expression of and
and CD3¢ in TCR complex; signal transduction by the T cell
Ig superfamily; ITAM in antigen receptor
cytoplasmic tail (Chapter 7)

[VEY ]
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E) Common Molecular Structure, Main Cellular Known or Proposed
NumberSynonyms Family Expression Fumction(s)
CD3e  T3; Leu4 20kD; associated with CD38 T cells, thymocytes Required for cell surface
and CD3¢ in TCR complex; expression of and signal
Ig superfamily; ITAM in transduction by te T cell antigen
cytoplasmic tail receptor b
CD4 T4; Leu-e; L3T4 55kD; Ig superfamily; Class IT MHC-restricted T Sigmaling and adhesion coreceptor
CD2/CD48/CDS8 family cells; thymocyte subsets; in class Il MHC-restricted
monocytes and macrophages antigen-inducted T cell activatin
(binds to class [l MHC
molecules); thymocyte
development primary receptor for
HIV retroviruses
CDs T1; LY-1 67kD; scavenger receptor T cells; thymocytes; B cell  Signaling molecula; binds CD72
family subset
CD21  CR2; C3d receptor;  145kD; regulators of Mature B cells, folicular Signaling and adhesion coreceptor
B2 complement activation dendritic cells in class I MHC-restricted
antigen-induced T cell activation
signals in B cells; Epstein-Barr
virud receptor
CD22 SIGLEC-2; 130-140kD; Ig superfamily; B cells Regulation of B cell activation;
BL-CAM sialadhesin family; ITIM in adhesion molecule
cytoplasmic tail
CD23  FeeRIIB; low-affinity 45kD; C-type lectin Activated B cells, Low-affinity Fee receptor, induced
IgR receptor monocytes, macrophages by IL4; regulation of IgE
synthesis; truggering of monocyte
cytokine release
CD25  IL-2 receptor a 55kD; regulators of Activated T and B cells, Binds IL-2; subunit of IL-2R
chain; TAC; p55 complement activation activated macrophages
family; noncovalently
associates with IL-2R8
(CD122) and IL-2Ry
(CD132) chains to form
high-affinity IL-2 receptor
CD28  Tp44 Homodimer of 44-kD T cell (most CD, some CD8 T cell receptor for costimulator
chains; If superfamily cells) molecules CD80 (B7-1) and CD86
(B7-2)
CD29 B chain of VLA 130kD; nocovalently linked T cells, B cells, monocytes, ILeukocyte adhesion to
antigens; §; integrin  with CD49a chains to form granulocytes extracellular matrix proteins and
subunit; platelet VLA (8,) integrins endothelium (see CD49)
gplla ;
CD30 Ki-1 120kD; TNFR superfamily  Activated T and B cells; Role in activation-induced cell
NK cells, monocytes, death of CD8* T cells; binds to
Reed-Sternberg cells in CD153 (CD30L) on neutrophils,
Hodgkin’s disease activated T cells, and macrophages
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CD Commeon Molecular Structure, Main Cellular Known or Proposed
NumberSynonyms Family Expression Fumction(s)
CD31  Platelet/endothelial  130-140 kd; Ig superamily  Platelets; monocytes, Adhesion molecule involved in
cell adhesion granulocytes, B cells, leukocyte diapedesis
molecule 2 endotelial cells
(PECAM-1); platelet
gplla
CD32 FoyRIIA; foyRIB;  40kD; Ig superfamily; ITIM Macrophages, monocytes, Fe receptor for aggregated IgG;
FeyRIIC in cytoplasmic tail; A, B granulocytes, B cells, binds C-reactive protein; role in
and C forms are products  endothelial platelets phagocytosis, ADCC; acts as
of different but inhibitory receptor that terminates
homologyous genes activation signals initiated by the B
cell antigen receptor
CD34 gpl05-120 105-120kD; sialomucin Precursors of hematopoietic Cell-cell adhesion; binds CD62L
cells; endothelial cells in (L-selectin)
high endothelial venules
CD35 CRI1: C3b receptor  190-285kD (four products Granulocytes, monocytes, Binds C3b and C4b; promotes
of polymorphic alleles); erythrocytes, B cells, T cell phagocytosis of Ceb-or C4b-coated
regulator of complement subsets, follicular dendritic particles and immune complexes;
activation family cells regulates complement activation
CD36  Platelet gplllb; gpIV  85-90kD Plaetlets, monocytes and Scavenger receptor for oxidized
macrophages, microvascular low-density lipoprotein; platelet
endothelial cells adhesion; phagocytosis of
apoptotic cells
CD40  TNFRSF5 Homodimer of 44 to 48 kD B cell, macrophages, Binds CD154 (CD40 ligand); role
chains; TNFR superfamily ~ dendritic cells, endothelial  in T cell-dependent B cell
cells activation and macrophage,
dendritic crll, and endothelial cell
activation
CD43  Sialophorin; 95-135kD; sialomucin Leukocytes (except Adhesive and antiadhesive
Leukosialin circulationg B cells) functions
CD44  Pgp-1; Hermes 80-100kD, highly Leukocytes, erythrocytes Binds hyaluronan; involved in
glycosylated; cartilage link leukocyte adhesion to endothelial
protein family cells and extracellular matric;
leukocyte aggregation
CD45 Leukocyte common  Multiple isoforms, Hematopoietic cells Tyrosine phosphatase that plays

antigen (LCA);
T200; B220

180-220kD (see CD45R);
protein tyrosine
phosphatase receptor
family; fibranectin type 1
family

critical role in T and B cell
antigen receptor-mediated

signaling




YRR Mlan " o

Cels Tl

AL T

(CD) siled g s JgNg0 ool b S35 ¥ Cuwge

associated antigen 3
(LFA-3)

integral membrane protein;
CD2/CD48/CD58 family

Cb Common Molecular Structure, Main Cellular Known or Proposed

NumberSynonyms Family Expression Fumction(s)

CD45R  Formsof CD45 with CD45R0: 180kD CD45R0: memory T cells;  See CD45

restricted cellular CDM43a; 220kD subset of B cells,
expression CD45RB: 190205 and monocytes, macrophages
220kD isoforms CF45Ra: naive T cells, B
cells, monocytes
CD45RB: B cells, subset of
T celis
CDD46 Membrane cofactor  52-58kD); regulators of Leukocytes, epithelial cells, Regulation of complement
‘ protein (MCP) complement activation fibroblasts activation
family
~(I)—'l‘)a ay i’mcg.rin subunit  210kD; noncovalently Activated T cells, Leukocyte adhesion to
linked to CD29 to form monocytes extracellular matrix; binds
VLA-1 (8, integrin) collagens, laminin
Tm% -‘12 integrin subunit:  165kD; noncovalently Platelets, activated T cells, Leulpcyte adhesion to extracellular
platelet gpla linked to CD29 to form monocytes, some B cells matrix; binds collagen, laminin
: VLA-2 (8, integrin)
CD4%  a, integrin subunit  Dimer of 130 and 25kD T cekks; some B cells, Leukocyte adhesion to
chains; noncovalently linked monocytes extracellular matric; binds
to CD29 to form CLA-3 fibronection collagens, laminin
:H imcgrin )
| CD49d a, integrin subunit  150kD; noncovalently T cells, monocytes, B cells, Leukocyte adhesion to
= linked to CD29 to form NK cells, eosinophils, endothelium and extraceHular
VLAA4 (a8, intergrin) dendritic cells, thymocytes  matric; binds to VCam-1 and
MadCAM-1; binds fibronectin and
collagens
CD4% s integrin subunit  Heterodimer of 135 and T cells; few B cells and Adhesion to extracellular matrix;
25kD chains; noncovalently monocytes, thymocytes binds fibronectin
linked to CD29 to form
VLA-5 (B, integrin)
CD49f  ag intergrin subunit  Heterodimer of 125 and 25 Platelets, megakaryocytes;  Adthesion to extracellular matrix;
' kD chains; noncovalently activated T cells, monocytes binds fibronectin
linked to CD29 to form
VLA-6 (B, integrin)

CD54  ICAM-1 75-114kD; Ig superfamily T cells, B cells, monocytes, Cell-cell adhesion; ligand for
endothelial cells (cytokine ~ CD1la CDI18 (LFA-1) and CD11b
inducible) CD18 (Mac-1); receptor for

- rhinovirus
CD55 Decay-accelerating  55-70kD; GPI linked; Broad Regulation of complement
factor (DAF) regulators of complement activation; binds C3b, C4b
activation family
CD58  Leukoeyte function  55-70kD; GPL-linked of  Broad Leukocyte adheasion: binds CD2
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CD Commeon Molecular Structure, Main Cellular Known or Proposed

NumberSynonyms Family Expression Fumction(s)

CD59 Membrane inhibitor  18-20kD; GPI linked; Ly-6 Broad Binds C9; inhibiyis formation of

of reactive lysis superfamily complement membrane attack
(MIRL) complex
CD62E  E-selectin; ELAM-1  115kD; selectin family Endothelial cells Leukocyte-endothelial adhesion
CD62L. L-selecting LAM-1;  74-95kD; selectin family B cells, T cells, monocytes Leukocyte-endothelial adhesion;
MEL-14 granulocytes, some NK cells homing of naive T cells to
peripheral lymph nods

CD62P P-selectin, gmp 140; 140kD; sclectin family Platelets, endothelial cells  Leukocyte adhesion to

PADGEM (platelet (present in granules, endothelium, platelets;binds
activation-dependent translocated to cell surface CD162 (PSGL-1)
granule-external on antivation)

membrane protein)

CD64 FeyRlI 72kD; Ig superfamily; Monocytes, macrophages, High-affinity Fcy receptor; role in
noncovalently associated activated neutrophils phagoeytosis, ADCC, macrophage
with the common FcR y activation
chian

CD66e Carcinoembrynic 180-220kD; Ig superfamily; Colonic and other Adhesion; clinical marker of

antigen (CEA) carcinoembryonic antigen eprithelial cells carcinoma burden
(CEA) family
CD69 CLEC2C; early T 23kD; C-type lectin Activated B cells, T cells, Binds to and impairs surface
cell activation NK cells, neutrophils expression of SIPRI, there by
antigen promotingd retention of recently
activated hymphocytes in hymphoid
tissues :
CD74 Class II MHC 33-35, and 41kD isoforms B cells, monocytes, Binds to and directs intracellular
invariant (¥) chain, I; macrophages; other class Il  sorting of newly synthesized class
MHC expressing cells 1I MHC molecules

CD79a Igz, MBI 33, 45kD; forms dimer with Mature B cells Required for cell surface
CD79: Ig superfamily; expression of and signal
ITAM in cytoplasmic tail transduction by thd B cell antigen

receptor complex

CD7% lgB; B29 37-39 kD; forms dimer with Mature B celis Required for cell surface
CD79; Ig superfamily; expression of and signal
ITAM in cytoplasmic tail transduction by the B cell antigen

receptor complex

CD80 B7-1; Bbl 60kD; Ig suerfamily Dendritic cells, activated B Costimulator for T lumphocyte

cells and macrophages activation; ligand for CD28 and
CD152 (CTLA4)

CD81  Target for 26kD); tetraspan (TM4SF) T cells, B cells, NK cells, B cell activation; forms a

antiproliferative dendritic cells, thymocytes, coreceptor complex with CD19

antgen 1 (TAP-1)

endothelium

and CD21 that delivers signals that
synergize with signals from B cell

antigen receptor complex
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cp Common Molecular Structure, Main Cellular Known or Proposed
NumberSynonyms Family Expression Fumction(s)
CD8 B7-2 B0kD; Ig superfamily B cells, monocytes; Costimulator for T lymphocyte
dendritic cells; some T cells activation; ligand for CD28 and
CD152 (CTLA4)
CD88  C5a receptor 43kD; G protein-coupled, 7 Granulocytes, monocytes, Receptor for C5a complement
membrane-spanning ddndritic cells, mast cells  fragment; role in
receptor family complement-induced inflammation
CD89  Fox receptor (FcaR) 55-75kD; Ig superfamily Granlocytes, monocytes, Binds IgA; mediates
noncovalently associated macrophages, T cell subset, IgA-dependent cellular cytotoxicity
with the common FcR y B cell subset
chain
CD9%  Thy-1 25-35kD; GPI linked; Ig Thymocytes, peripheral T ~ Marker for T cells; role in T cell
superfamily cells (mice), CD34™ activation
hematopoietic progenitor
cells, neurons
CD9%4  Kp43; KIR 43kD; C-type lection; on NK cells; subset of CD8* T CD94/NKG2 complex functions as
NK cells, covalently cells an NK cell killer inhibitory
assembles with other C-type receptor; binds HLA-E class I
lection moleculs (NKG2) MHC molecules
CD95  Fax antigen, APO-1 Homotrimer of 45kD Muttiple cell types Binds Fas ligand; mediates signals
chains; TNFR superfamily : leading to apoptotic death
CD102 ICAM-2 55-65kD; Ig superfamily Endothelial cells, Ligand for CD1la CDI8 (LFA-1);
Iymphocytes monocytes, cell-cell adhesion
platelets
CD103 HML-1; ag intefrin  Dimer of 150 andn 25kD  Intraepithelial lymphocytess, Role in T cell homing to and
subunit subunite; noncovalently other cell type retention in mucosa; binds
linked to f, integrin subunit E-cadherin
to for apf, integrin
CD106 Vascular cell 00-“0kD; Ig superfamily Endothelial cells, Adhesion; receptor for CD49d
adhesion molecule 1 macrophages, follicular CD29 (VLa-4) integrin; role in
(VCAM-1); dendritic cells, marrow lymphocyte trafficking, activation;
INCAM-110 stromal cells role in hematopoiesis
CD150 Signaling lymphocyte 37kD; Ig syperfamily, Thymocytes, activated Regulation of B cell - T cell
activation molecule  CD2/CD48/CDS58 family Iymphocytes, dendritic cells, interactions and proliferative
(SLAM; IPO-3) endothelial cells signals in B lymphocytes; binds
itself as a self ligand
CD152 Ctroxic T 35,50kD; Ig superfamily Activated T lymphocytes Inhibitory signaling in T cells;
lymphocyte-associated binds CD80 (B7-1) and CD86
protein 4 (CTLA4) (B7-2) on antigen-presenting cells
CD153 CD30 ligand 40kD; TNF superfamily activated T cells, resting B Role in activation-induced cell
(CD30L); TNFSF8 cells, granulocytes, death of CD8* T cell; binds to
macrophages, thymocytes CD30
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Cb Common Molecular Structure, Main Cellular Known or Proposed

NumberSynonyms Family Expression Fumction(s)

CD154 CD40 ligand Homotrimer of 32 to 39kD  Activated CD4* T cells Activates B cells, macrophages,
(CD40L) chains; TNFR superfamily and endothelial cells; ligand for
TNF-related CD40
activation protein
(TRp); gp39

CD158 Killer inhibitor 50,58kD; 1g superfamily; NK cells, T cell subset Inhibition or activation of NK cell
receptor (KIR) killer Ig-like receptor (KIR) on interaction with the appropriate

family; ITIMs in class I HLA molecyles
cytoplasmic tail

CD159a NKG1A 43kD; C-type lectin; forms NK cells, T cell subset Inhibition or activation of NK cell

heterodimer with CD94 on interaction with the appropriate
class 1 HLA molecules

CD159¢ NKG2C 40kD; C-type lectin; forms NK cells Activation of NK cell on

heterodimer with CD%4 interaction with the appropriate
class I HLA molecules

CD162 P-selectin Homodimer of 120kD T cell, monocytes, Ligand for selectins (CD62P,
glycoprotein ligand 1 chains; sialomucin granulocytes, some B cells  CD62L); adhesion of leukocytes to
(PSGL-1) endothelium

CD178 Fas ligand; TNFSF6 Homotrimer of 31kD Activated T cells Ligand for CD95 (Fas); triggers

subunits; TNF superfamily apoptotic death

CD206 Mannose receptor 166kD); C-type lectin Macrophages Binds high-mannose structures of

pathogens; mediates macrophage
endocytosis of glycoproteins and
phagocytosis of bacteria, fungi, and
other pathogens

CD244 2B4, NAIL; natyral  41kD; Ig superfamily, MK cells, CD8 T celis,y0 T Receptor for CD148; modulates
Killer cell-activating CD2/CD48/CDS8 family, cells NK cell cytolytic activity
ligand SLAM family

CD247 Zeta chain; TCRE 18kD; ITAMs in T cells; NK cells Signaling for CD148; modulates

cytoplasmic tail NK activating receptors

CD252 OX40L; TNFSF4 21kD; TNF superfamily Dendritic cells, Ligand for CD134 (OX40,

macrophages, B cells TNFRSF4); costimulates T cells

CD267 TACT; TNFRSF13B  31kD; TNFR superfamily B cells Receptor of BAFF andAPRIL;

mdiates B cell proliferation,
survival, and differentiation

CD268 BAFFR; 19kD: TNFR superfamily B cells Receptor of BAFF; mediates B
TNFRSF13C cell proliferation, survival, and

differentiation

CD269 BCMA (B cell 20kD; TNFR superfamily B cells Receptor of BAFF and APRIL;

mediates B cell proliferation,

survival, and differentiation
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Ccb Common Molecular Structure, Main Cellular Known or Proposed
NumberSynonyms Family Expression Fumection(s)
; CD270 TNFRSF14; 30kD; TNFR superfamily T cells, B cells, dendritic Receptor gpt BTLA4,
herpesvirus entry cells YNFSF14.LIGHT, lymphotoxin-a;
4 mediator (HVEM) negative regulation of immune
‘F responses
CD273 B7-DC; PD-L2 25kD; Ig superfamily; B7 Dendritic cells, monocytes, Ninds PD-1, inhibition of T cell
costimulator family macrohages activation
CD274 B7-Hl; PDK1 33kD; 1g suerfamily;B7 Leukocytes Binds; PD-1; inhibition of T cell
costimulator family activation
CD275 BT7-H2; ICOS ligand; 60kD: Ig superfamily; B7 B cells, dendritic cells, Binds ICOS (CD278); T cell
B7-RP1 costimulator family monocytes costimulation
CD276 B7-H3 40-45kD; Ig superfamily; Dendritic cells, monocytes, T cell costimulation
B7 costimulator family activated T cell
CD278 IXOS-AILIAM 55-60kD; Ig superfamily; Activated T cells Binds ICOS-L (CD275); T
CD28 costimulator family costimulation
CD279 PD1; SLEB2 55 kD; Ig superfamily; Activated T cells, activated Binds B7-H1 (CD274) and B7-DC
CD28 costimulator family B cells (CD 273); regulation of T cell
activation
CD281 TLRI 90kD; Toll-like receptor Dendritic cells, monocytes  Pairs with CD82 (TLR2);
family recognizes several PAMPs,
including bacterial lipopeptides;
activating pattern recogition
receptor of innate immunity
CD282 TLR2 90kD); Toll-like receptor Monocytes, neutrophils, Recognizes several PAMPs
family macrophages including bacterial peptidoglycan
and lipoproteins; activating pattern
recognition receptor of innate
immunity
CD283 TLR3 100kD; Toll-like receptor  Dendritic cells, monocytes  Recognizes several PAMPs,
family (endosomal) including wiral dsRNA; activating
pattern recognition receptor of
innate immunity
CD284 TLR4 100kD; Toll-like receptor ~ Monocytes, macrophages Recoginzes several PAMPs,
family dendritic cells, endpthelial  including LPS; activating pattern
cells recognition receptor of innate
immunity
CD286 TLR6 92kD, Toli-like receptor Pairs with TLR2; recognizes
family several PAMPs, including bacterial
lipopeptides; activationg pattern
recognition receptor of innate
immunity
CD288 TLRS 120kD; Toll-like receptor Dendritic cells (endosomal) Recoginzes several PAMPs,
family including viral ssRNA, activating
pattern recognition receptor of
innate immunity
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CD Common Molecular Structure, Main Cellular Known or Proposed
NumberSynonyms Family Expression Fumction(s)
CD289 TLRY 120kD; Toli-like receptor ~ Dendritic cells (endosomal) Recoginzes several PAMPs,
family including CpG DNA; activating

pattern recognition receptor of

innate immunity

CD314 NKG20; KLR 42kD; C-type lectin NK cells, activated CD8" T Binds MHC class I, MHC-A,
cells, NK1.1 T cells, some  MIC-B, Rael, and ULBP4, NK
myeloid cells cell and CTL, activation

CD357 TNFRSF1S; GITR  26kD; TNFR superfamily ~ CD4* and CD8% T cells, Receptor for GITR ligand
Treg (TNFSF18); important in T cell

tolerance/Treg function

CD363 SIPRI (shingosine  42.8kD; G protein-coupled, Lymphocytes, endothelial Binds sphingosine 1-phosphate and

1-phosphate receptor 7 membrane-spanning cells mediates chemotaxis of
1 receptor family lymphocytes out of lymphoid
organs

* The lowercase lettes affixed to some CD numbers refer to complex CD molecules that are encoded by multiple genes or

that belong to families of structurally related proteins. For instance, CDla, CD1b, and CDIc are structuraly related but
distrinct forms of aﬂz-microglobulin-associated nonpolymorphic protein. ADCC, antibody-dependent cell-mediated
cytotoxicity; APRIL, a proliferatin-inducing ligand; BAFF, B cell activating factor belonging to the TNF family; CTL.
cytotoxic T lymphocyte; gp. glycoproten; GPI, glycophosphatidylinositol; ICAM, intercellular adhesion molecule; Ig,

immunogiobulin; IL, interleukin; ITAM, immunoreceptor tyrosine-based activation motif; ITIM, immunoreceptor
tyrosine-based inhibition motif; LFA, lymphocyte function-associated antigen; LPS, lipopolysaccharide; MadCAM, mucosal
addressin cell adhesion molecule; MHC, major histocompatibility complex, NK cells, natural killer cells; PAMPs,
pathogen-associated molecular patterns; TACI, transmembrane activatory and CAML interatory; TCR, T cell receptor; TLR,
Toll-like receptor; TNF, tumor necrosis factor; TNFR, TNF receptor; VCAM, vascular cell adhesion molecul; VLA, very

late activation.
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