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A
- Bone marrow -~
Liver endothelium Hypothalamus Fat, muscle Dendritic cells
Acute-phase Neutrophil Increased Protein and TNF-o stimulates
proteins mobilization body energy migration to lymph
(C-reactive temperature mobilization nodes and
protein, to allow maturation
_mannose- increased
binding lectin) body temperature
= = & = = o = L=
Activation of Ph . Decreased viral and bacterial replication Initiation of
complement agocytosis Increased antigen processing adaptive immune
Opsonization Increased specific immune response response
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Induce resistance to viral
replication in all cells

Increase MHC class | expression
and antigen presentation
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Activate NK cells to kil
virus-nfected cells
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Type | IFN of enzymes that 0000
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Virus-infected
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Activation Activation,
e 7 by dsRNA multimerization
Phosphorylation @
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Inhibition of viral
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cAMP  Actin polymerization Adhesion Cytoskeletal Differentiation,
rearrangement proliferation

Chemotaxis

Class Chemokine Produced by Receptors | Cells attracted | Major effects : °
( Monocytes Mobi!izes__ : °
cXCLe Macrophages | ey Neutrophils activates and
(IL-8) Fibroblasts CXCR2 Naive T cells degranulates
Epithelial cells neutrophils
\_ Endothelial cells Angiogenesis
CXC CXCLT Activates neutrophils
(PBP, p-TG, Flatelets CXCR2 Neutrophils Clot resorption
NAP-2) Angiogenesis
CXCL1 (GROw) Monocytes Neutrophils Activates neutrophils
CXCL2 (GROP) Fibroblasts CXCR2 Naive T cells Fibroplasia
CXCL3 (GROw) Endothelium Fibroblasts Angiogenesis
Monocytes Monocytes " .
coL3 T calls NK and T cells | aombcics Wit HIV-A
CCR1, 3. 5 . Antiviral defense
(MIP-11x) Mast cells : Basophils Promotes Tyi immunity
Fibroblasts Dendritic cells
Monocytes
Monocytes
GELS Macrophages | cpqg 3.5 | NK and T cells | Competes with HIV-1
(MIP-1p0) Nevutrophils Dendritic cells
Endothelium
cc Monocytes Monocytes Acfivates macrophages
CCL2 Macrophages CCR2B NK and T cells Basophil histamine
(MCP-1) Fibroblasts Basophils release
Keratinocytes Dendritic cells Fromotes Ty2 immunity
Monocytes
CCLS T cells NK and T cells Degranulates basophils
(RANTES) Endothelium CCR1, 3, 5 | Basophils Activates T cells
Flatelets Eosinophils Chronic inflammation
Dendritic cells
Monocytes Leukocyte—endothelial | g
(O, | [ractalking) | Enconelum | CXCR1 | ERAES adnesion
1C) Microglial cells Brain inflammation
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IR EEXRY Regulation and function of T helper subtypes

Polarizing cytokines Master gene regulators Effector cytokines Functions
Tul IL-12 T-Bet IFN-y Enhances APC activity
IFMN-y TNF Enhances T; activation
IL-18 Protects against intracellular pathogens
Involved in delayed type hypersensitivity,
autoimmunity
Tu2 IL-4 GATA-3 -4 Protects against extracellular pathogens
IL-5 (particularly IgE responses)
I-13 Involved in allergy
Tu17 TGF-B RORy I-17A Protects against some fungal and
IL-6 IL-17F bacterial infections
(IL-23) IL-22 Contributes to inflammation,
autoimmunity
Tree TGF-B FoxP3 IL-10 Inhibits inflammation
IL-2 TGF-B
Ten IL-6 Bcl6 -4 B cell help in follicles and germinal
IL-21 IL-21 centers
AN
19
[ X X J
P
Polarizing
cytokines
Master
transcriptional
regulator
Induced Theg cell Ty 7 cell Tyl cell
) v
Effector IL-10, TGF- IL-17A, IL-17F, 1L-22 IL-4, IL-5, 1L-13 14, IL-21 IFN-y. TNF
cytokines |
l l | l
. Regulation, Inflammation Allergic and B cell help Cell-mediated
Effectar suppression of anti-helminth in germinal immunity,
functions . . . .
immune and [ESPONses centers macrophage
inflammatory activation,
FESPONSes inflammation
20

10
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Activation of Responses of
macrophages activated macrophages
Enhanced killing
CD40 of phagocytosed
Macrophage with bacteria
ingested bacteria
_—
s IFN-y
| @ S5 \
CD4+ effector Secretion of Increased expression
T cell (Th1 cell) inflammatory of molecules required
a cytokines for T cell activation
[_Macrophage response IFIole in cell-mediated immunity j
Production of nitric oxide, Killing of microbes in phagolysosomes
increased lysosomal enzymes,  (sffector function of macrophages)
reactive oxygen species
Secretion of cytokines TNF, IL-1. chemokines: leukocyte
(TNF, IL-1, IL-12) recruitment (inflammation)
and chemokines IL-12: Th1 differentiation, IFN-y production 2
Increased expression of B7Y Increased T cell activation (amplification
costimulators, MHC molecules | ©f T cell response)
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l Proliferation and
differentiation

Th17 cells

[IL-17] [IL-22]
Leukocytes Tissue
and tissue cells cells

Chemoklnes TNF,
IL-1, IL-6, CSFs
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neutrophil
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Cytokine
B o

Dimerization
of receptor

Activation of JAK

? family tyrosine kinases,
phosphorylation of receptor

SHZQ
\ Tyrosine phosphorylation of
STAT —£ & STAT by JAK kinase
P) | Dimerization
@@(@ of STAT
—

= l ) Cytokine receptor Janus kinase STAT

IFN-0/-B JAK 1, Tyk 2 STATs 1and 2

IFN-y JAK 1, JAK 2 STAT 1

-2 JAK 1, JAK 3 Mainly STATs 3 and 5. Also STAT 1.

-4 JAK 1, JAK 3 Mainly STAT 6. Also STAT 5.
Specific gene transcription -6 JAKT, JAK 2 STAT3

-7 JAK 1, JAK 3 STATs 5 and 3

IL-12 JAK 2, Tyk2 STATS 2,3,4,and 5

IL-15 JAK 1, JAK 3 STATS

IL-21 JAK T, JAK 3 Mainly STATs 1 and 3; also STAT 5

* Despite its name, Tyk2 is also a Janus kinase.
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e Receptors / Signaling pathways / Biological outcome

TABLE 4-2 RSIVEsT G TR ETTIE

Family name Representative members of family Commaents

Interleukin 1 family IL-Tee, IL-1B, IL-1Ra, IL-18, IL-33 IL-1 was the first noninterferon cytokine to be identified.
Members of this family include important inflammatory
mediators.

Hematopoietin (Class | IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-12, IL-13, IL15, This large family of small cytokine molecules exhibits

cytokine) family IL-21, IL-23, GM-CSF, G-CSF, Growth hormone,  striking sequence and functional diversity.

Prolactin, Erythropoietin/hematopeietin

Interferon (Class Il IFM-cx, IFN-, IFN-y, IL-10, IL-19, IL-20, While the IFNs have important roles in anti-viral responses,

cytokine) family IL-22, 1L-24 all are important medulators of immune responses.

Tumor Necrosis Factor TNF-o, TNF-§, CD40L, Fas (CD95), BAFF, Members of this family may be either soluble or mem-

family APRIL, LTR brane bound; they are involved in immune system devel-
opment, effector functions, and homeostasis.

Intereukin 17 family IL-17 {IL17-A), IL17B, C, D, and F This is the most recently discovered family; members
function to promote neutrophil accumulation and activa-
tion, and are proinflammatory.

Chemokines (see IL-8, CCL19, CCL21, RAMTES, CCLZ (MCP-1), All serve chemoattractant function. 29

| Appendix Ill CCL3 (MIP-1ed)
\\.\_ . ]

Subfamilies of hematopoietin
family cytokine receptors share
common subunits

TABLE 4-3

Common cytokine Cytokines recognized by receptors

receptor subunit bearing that common subunit

v IL-2, IL4, IL-7, IL-9, IL-15, 1L-12 IL-2 235 .8 algils ) @

B IL-3, IL-5, GM-CSF (S siio LIS 2 02 j)
\.gp130 IL-6, IL-11, LIF, OSM, CNTF, IL-27 hato 1S gl 4 baiid Wl e

N

- Tcell proliferation = Th2and Th9 = Teell thymic - Proliferation - CD8*Tecell - Maintenance of
and effector i i Th17 memory memory T cell
differentiation - TandBeell - survival and i h
Toeq EXpansion survival is of - - Survival and < Taeq suppre3@on

naive and antitumor is of - i e of
memory T cells immunity CD8" T cells CD4* Th17 cells
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