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Properties of cytokines
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ex) activated TH cellO| secretiongt cytokines= B cell, Tc cell, NK cell, mé, granulocytes2t

Cytokines==
=olf cellular activity

(a)

PLEIOTROPY

AN
f Ja )
L

Activated Th cells

REDUNDANCY
T E
@ 99)
&~
Activated TH cells
SYNERGY
PSRN
f] oo &

Activated TH celis
ANTAGONISM

hematoporetic stem cellS0l &

= O

_ Target Cell

@)
-

@

+TL-4

“ Thymocyvie

i g
€ R
ool

Mast cell

IL-2
IL-4
IL-5

4 }—/ }.{'—
@

B cell

B cell

) o3 ; > /j{\f-
L\(ﬁ/éjﬁ@/ \_iJjI? %EQQQ

Beell

Effect

Activation
Proliferation
Differentiation

Proliferation

Proliferation

Proliferation

Induces cliss sv

= XA

=2 ‘L=

StCt.

(b} CASCADE INDUCTION

=en

Activated T cells

%
b f"?

Macrophage

P
{ i
= fwﬂ
Activated TH cells

witch to IgE :

i

\u
/

9 of

2

Blocks class N\N_’/:l(.‘ll to gk

induced by TL-

TFN-Y, TNFE'. and

1.-2,
ather cytokines

g2 0I&lC

Pleiotropy:
target cellO|

Ct.

otLICl
CHol CHE biological effectE

pleiotropy, redundancy, synergy, antagonism, and cascade induction 2| J|

=

—

01

cytokine2

oIr
nio

M2 O
LHE

=

Redundancy: 2 £&= Chx=2 cytokineO| Hl==g+ J|

S= 0of

Synergy:

= HOo
— O T

21 It

2SN

ofLtJt

cellular activityE SJHAIZ2ICF.

Antagonism: CtE cytokine2

Cascade induction: 3dtLt2l  cytokineOl
target cellOll &0t CIE cytokine=S M4AHSHA
1) 0lH0l Z2ctH otz HMEES.
=& cytokines=2 interleukinet 2 &  StCl.

A==
oS =

O]
A

nlo

[ = Ct

inhibitiongtCt.

otLt2

ot



leukocytessS 0l 2ol MAEH leukocytes=0Hl == Stlh= 1I/\-| ST AJACH (formerly known as
lymphokine). &I interleukingE 2 10IA 18 DIAl &AL JUCH HHE cytokln =2 dutAEol 0|
S JFXI D QUL o) interferons, tumor necrosis factors

IL-8=2 EZ&st low—molecular-weight cytokine==2 chemokinesOl2t) ot=0 0l=2 leukocytes|
chemotaxistil &= 0| & Ch.
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Two principle producers; TH cell and macrophage



Cytokine receptors

— Diverse structures (5 families)
- Immunoglobulin super family
-+ Class | cytokine receptor family
- Class |l cytokine receptor family
- TNF receptor family
- Chemokine receptor family

RECEPTOR FAMILY LIGANDS  (b) Class I cytokine receptors
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Signal transduction mediated by cytokine receptors
— CytokineOl 1 receptorsOll binding ot HEHl signalE2 transductiondtl= Xl= inferon gamma
(INF-Y)2t 11 receptors2tl interaction@=z & AN UCH INF-y= MIZEDIL virusll replication2
inhibitionAlZl= A4S R&otle A2 & 24 M U=0 0l INF-y2l E2 immunoregulatory J|
s WM &0ICH.
i ) regulation of mononuclear phagocytes
ii) B-cell switching to certain IgG Classes
iii) TH cell sbsets2| development2 =& &
- 0l=9 signal transduction® cytokineO| receptor®ff Z2& ot receptor=0| dimerization0] &Lt

=
=

Al signal transduction U&= HH =2=2E 2 Z active transcription factor complexE 2=
st KEX=2 transcription2 AI&GHAH S CH.

@ The cytokine receptor is composed of separate submit

— INF-y receptor= a2t B2l polypeptide chain®& AT UL,
— a—chain; cytokine binding and signal transduction

— B-chain; signaling

o Different inactive protein thyrosine kinase are associated with different submits of the



receptor.

subumnits
= of IFN-v . .
@ ey A - Receptors2 JAK (Janus Kinasect =cl=)0l2t=  protein
e / thyrosine kinase2t associate& O QUCt.
JAKLTV T JAK-2 “TJAKL
IFN—qT_._._-J.-_.._‘,_I;N-Ymmg“m_? — Receptor2| a-chaine2 JAK11 associated TIHRU 1) B-chains
Assembled N1/ A\ / imerization an : ; ; i =
'FN-Trrc-fwvr\l; ol e et S TP JAK2 protein thyrosine kinase® associate TIHUCH. 0|
fL H2 \JB/ Activation of JAK JAKES |NF_YD|' j. receptor(}” j:l o|' O|'X| E)%FE /5 H O‘” A—I E
[l sH2 0 tyrosine kil‘l:‘i:t-'{.'.'i and ) ) _
sl [ osmnl G e weosine inactiveotCt.
e phosphorylation
Al*v o L - © Cytokine binding induces the association of the two
/I L inc .ing -.mlr._ l};l‘(l‘&ill(‘ . , R .
' i separate cytokine receptor submits and activation of the
T‘J—— Dimerization of STAT B
receptor—-associated JAKS.
AR o Full activarion :}tl' statl nlinl‘u;r . .
PIIFEY by phosphorylation at serine — CytokineO| receptor0ff Z&ol® receptor® o2 B chainOl
Bl associationot®d dimerizationOl Z0iLt1) MetA JAKT I JAK2

DNA 200000000000

Jb associationTHAM MZ2| interaction2&Z Qldli active form

pealic ene rmenpron ©2 &1 0l active JAK10l B-chaing JAK2Jt a-chaing
phosphorylation AlZ!LC}.

@ Activated JAKs create docking sites for the STAT transcription factors by phosphorylation of

specific thyrosine residues on cytokine receptor submits.
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— Transcription factors =2 otLICI STATs (signal transduction and activators of transcription)Jt
phosphorylated®  thyrosine residuesOl Z&5odtH &Lk STATH UJesE SH2  domainOl
phosphorylated® thyrosine &J|0ll Z&etCt.

© After undergoing JAK-mediated phosphorylation, STAT transcription factors translocate from
receptor docking sites at the membrane to the nucleus, where they initiate the transcription of
specific genes.

— Active form&2l JAKO| STATZl thyrosine residuesOll phosphorylationAlZ|1] Ql&tst=El STAT=2
receptor22 6 =22l =2l dimerize= Ct. 0] dimerizedE HEH2| STATS 2z 0|sot(
E3& promoterE 9 XIotH 1 R&X2 expressions 7L 8t

OF CYTOKINES AND CYTOKINE

Cytokine antagonist | RECERTORS

— Cytokine2 MEstA gctivityS K oHol= protein=0] AN QUL cl H:‘

1) Ol protein0l S& Cytokine receptorOll binding SHE ZQ (S s bt b e
& activityE LIEHWH Xl 23). ex) IL-1Ra binds IL-1 receptor Q &

ii) CytokineOll =& binding3t0d activity= Xl T ki

soluble chemokines (RANTES,

i) ™ virusS cytokine binding proteinOlL} immune BtESS &&=
AlA cytokineldt SAlet 2& = CH=CLCH.

—virusJt & survivalgt &= U= mechanism.



Cytokine secretion by TH1 and THZ subsets

- & H3A IR0 Oist 529 g2 1 XS E40 XH REE 00k et M=Ze =4S HHG
A SHME ROl ddolH ot 21 SAE S=2AIZHA0F ot intracellular virusLt intracellular Al
Ol B = cell-mediated cytotoxivityL delayed—type hypersensitivityil 2/oil K24 & O X OF StCt.

— CD4" TH cell0l =2 cytokine=2 ZHIoIH, YU AN CHEJAXO0l CO4™ TH cellE2 TH1 It TH22
subset@E USUHXIH 0l 222 subset2 M&Z CtE cytokineE2 Z4HIStCt. (0= C IL-3%
GM-CSFE =HI8tCt.)

— TH1 subset

— CMI function (DTH and activation of Tc cells)

— production of opsonization—promotic IgG antibodies; IgG2a(phagocytes@ membranedil &
Mot= high—affinity Fc receptoril bindingol= antibodies. 0| antibodies=0| complement
systemS QI X &L}, )

— promotion of excessive inflammation and tissue injury

— THZ2 subset
— stimulates eosinophil activation and differentiation
— help to B cells, promotes production of IgM, IgE,
and noncomplement- activating 1gG types (IgG1)



- TH1: IL-2, INF-y, TNF-B,GM-CSF, IL-3& M A&F5HCEH
- TH2: IL-4, IL-5, IL-10, IL-13& d&tetl).

— IFN-y (secreted by Tyl subset)
- IFN-yJ} M¢E activation AIZIE=2 Cloll microbicidal activityE SJtAIZ11] Class I MHC
moleculedt IL-122] && It secretions SIHAIZILL
- IL=12J} TH cellOl TH1 subsetZ differentiationT|Hl StCt.
lgG class switching to 1gG2a (support phagocytosis and fixation of complement)
— Induction of DTH
— promotes differentiation of fully cytotoxic T cells from CD8 precursor
— inhibits the expansion of TH2 population

— IL-4 and IL-5 (secreted by TH2 subset )
- IgE production= inductiongtCt.
— eosinophil-mediated J|& 2 &0 st A= &4d3tAIZICH
— Class switching to IgG1 (complementE fix £28tCH in mice) MEXCOZ J|MISH 2GS
TH2 responsedt &% anti-roundworm IgE antibodylt S & ECt. 0l IgEJE eosinophil€

[
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Fc binding sitesOl ZE&te2 M JIMSF1 eosinophil 2FUl cross—bridgeS
eosinophilO| J|M== ZH0ltH otlh.

- TH2 subset2 JIME=S 226t /st B2 |&otd L& allergy reaction2 &

ol
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o
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EE2 TH cellE&2 THT1 s, TH2 s& Ot TH cellOICH. 02 TH1 1t TH2 cell&0| secretedt= O
£=2 cytokine== =HIgtCt. HEAQI 210l TH O subsetOlct= Zdel0l Ol= IL-2, IL-4, IL-5,
TEN-y, IL-10, IL-8, GM-CSFE &dlettt. E= HIt=0l TH O 2%H TH1 o TH2 &%
differentiatestCt 0 Jt&= HHSHCH Ol= SMILK SYE 240] OtLICH.

A) Development of TH1 and TH2 subsets

_J&/° The regulation of Ty subsets by cytokines.

— |L-4Jt TH2 responsedl Ot =R0otH IL-129t TH2 responselil Ot =X 06tL.

— T cell2 activationdt NK cell@ activation2Z INF-yIt 20| F=HXIOH 0I=0l MLt dendritic
celloffl &#Z35t0H 0[=0] IL-128 0| secretion otH dt1) SAI0N T celldil IL-12 receptorsE 0|
ASHGHH SHCH O] IL-12 2 &82=2 T cell 0l TH1 subset@& differentiate otHl & CH (kLIS
positive feedback loop= A StCH. TH1 celll CHoll INF-yJl 2+=0{ Xl 11 Zt=2 Mol 2ol
IL-128 &0 leloDﬂ S 2 Qo = B2 TH1 subset22Z differentiatetl 1 0l2 Qlol
S M 22 INF-yE IStAH EICH.
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B) Cytokine cross—regulation

- 228 AAZO| subsetE SIHAID|D| fet 2tek
— 2+ subset2 BHHCQl subset population SJIE

D IL-4D0F TH2 subset@ 2 differentiateot Al

© & pathwayJ} activate =l C}.
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ex) INF-y inhibits TH2 subset, IL-4 and IL-102 IL-12 4&& down-regulation AlZ22 TH1
subset?| differentiate2 X XI&tC.
— INF-y L} IL-4=2 opposing effect= TH1 subset &8t OtLI2t Target cell OlA S & O LY.
ex) TH1 cell0] EHI8 INF-y= B cell?l 1gG2a MAHE =XAII| LD IgG10ILE IgESl MAHZ2 <
BtHLHZ IL-4= 1gG10ILL IgeS| MAES FAAIIILD IgG2all M&= Xoligtlt.

rr

Ct.

Cytokine-related diseases
A) Bacterial septic shock
— by overproduction of cytokines
- G(-) bacteria; £ coli, K. pneumoniae, P. aeroginosa, N. meningitidis
- ANEEY
- by LPS endotoxin
- LPSOF IL-12F TNF-a2 MAHZ2 stimulate& 22 M IL-113F TNF-aJl septic shock® S =&tCl.
B) Bacterial toxic shock and similar diseases
- by superantigens (enterotoxin, exfoliating toxin, TSST-1)
— activate T cells nonspecifically
C) Lymphoid and Myeloid cancers
- HIEA X cytokine M4
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Therapeutic uses of cytokine and their receptors
— Interferondt GM-CSFS2 X2 HZM A& L
— Interferon
— induction of expression of Class | and Class || MHC molecules
— augmentation of NK-cell activity
— activation of Mo
- IFN-a
— hepatitis B2t C2| XIZHZ AIS
— Cancer therpyOll AFZ (B-cell leukemia)
- Kaposi's sarcoma(0l= AIDS ZSX0IA 0l 2)2 XZ 0l AIE
- non-Hodgkin's lymphoma?l XIZ0l AtE
- IFN-B
— multiple sclerosis (MS)2l XIZ20 AtZ
* MS—- HYEJ|2 AEOUH UL autoimmune neurologic diseaseZ CNS QdMZBME

uin
|0

SH

demyelination2 = Q2lo neurologic dysfunction2 ZH&CZ A =EFE SE &

- |FN-y
— chromic granulomatous disease (CGD)XIZ20 AIZ. 0] 22 SAH0IHH Of=F

N
[
=
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x* AHAEOZ |nterferon XIZ 0 A= side—effectJt mildotC. 8 & QI side—-effect2 = 2| =40

22 headache, fever, chills, fatigue S0| U2L} 0= acetaminophen (Tylenol)2 A control0| Jts

ERH |2 S0 ATYS HEH RANH FLU o= 2X
<EL

FS delivery Al2|=JF otl= 2

iv) cytokine=2 half-lifedt 20 HEH LEHEEH=S RAAIZI=It ot =X
v) HE ) 2222 =0/=D} ol 24X
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