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Cytokine

*Cytokines can be defined as small proteins
that usually act in an autocrine or
paracrine manner,

**Autocrine: acting on cells that produced
them.,

**Paracrine: acting on cells close by ~.
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+* Cytokines are part of an extra-
cellular signalling network that
controls every function of the innate
and specific immune response,
including: inflammation, defence
against virus infection, proliferation
of specific T-and B- cell clones and
regulation of their differentiated
function.




The physiological roles of the cytokine network
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Cytokines | IgM lgG3 loG1 lgG2b | lgG2a IgA lgE
IL-4 Induces Induces
L5 &%%’S&%:

IFN-y Induces Induces "
TGF-p Induces Induces




Classifecation and Nomenclature of Cytokinew

* Well over 200 different human cytokines have now
been indentified.

+¢* The human genome mapping project is revealing new
members of existing cytokine gene families, and
indentifying completely new families,

+* Cytokines have a wide variety of names
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Major Classifecation and Nomenclatu i
of Cytokines =

% Interleukins (IL) : IL-1, I1-2 etc

¢ Interferons (IFN) : IFNa, B, vy

¢ Tumour necrosis factors (INF) : TNFa, B

% Growth factors (GF) : NGF, EGF

*» Colony stimulating factors (CSF) : M-CSF, G-CSF
+* Chemokines: MCP-1, MIP-1a
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(—) BESTE (15~30kD) WEASREEA; 4
MR R EPUR 223 R B R B iE A0 5

9 531k, ERTARRSHIRERE, SR — M ER B
REHE; 2 UREEAFEC/I=RED), BdE
%Ak (receptor) FEE2MEAME Chigh
effect) ; VNAESFRHET A RER IR
(complication) YEF.




(=) AR+ 7] LS5 73k (paracrine) . B4y
W (autocrine) F1 4 43 (endocrine) H1 75 R
FEVEA

(=) VNGEES
24 1) 40 B R ] = A — bk LR A [R] 5 48 Al R
5 — M4 MR 7 T 2 PR A B R AEAE A
FEAEZ AR EBN, FRE R
(pleiotropy) ;




CPOD) JLAPAS [E] o) 40 g B i 0T ] — 38 40 g o AR
YEH, FEAEMmEIEAMARED 2N, RESH
(redundancy) ; — 040 B K+ AT CAFD I 55 —Fh 48 e
Kl F R EEY2EH, RIMABHLHN
(antagonism); ] LAY 55 5 — 40 MRl F ) R e A= 4
AR R A R B (synergy) o
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2. THmAFN): BE TR RGN E 55
HE T3

3. MR SER T (INF) = —Fhaefd e k4
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4. SEFRRPE T (CSF) - FRAEERIEZ feiEm T
A AN [F] KB 4B B i it 240 f 2k AT B 5E
A, FFEAE R R B IR B b B RAT B S8 9% 1 40 L
¥

5. EKETF (GF) . RAERNEMAEAEKIFEHK
A 7




6. LA R F (Chemokines): HHZMESE
MR ENE AW, FEaEN AN
MR, EAENPHEAAME. BZAMR. REH
P R TRk AL 40 R 8 Tl 1 AL 40 ) B AL TN B0
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(75) 40 HE Rl F I AR 22 v

1. MFRARE

2. TR RS RENE
3. HFHAT: (apoptosis)
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o 2& (network) :
#l: CK25%ZE iR

% IL—12. IFN—vy . IL—2% | B4R F
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Cytokine Receptors
B lymphocyte = _

&C P
% \GDGD . QD-I:;.-.. ------ ‘.',-_'::‘}ﬁiif
( Receptor  _g@° o g
s ) e 00 e X
E@ﬁé 5, : C.D":‘O Lymphotoxin
i, w20\ P v
5K . B B oY 2 _TNFRA
2H-E§4° \ 00000 000 0o
o |
Lymphotoxin 4 o oC Q0
DOG DOGGO k 1
e® 0® i
° 0o X\ giY
o .
b =Y Follicular dendritic cell
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< BrCl: NN 7S & 20, RIFELRERE
*HB3sh, BELE KN 5+ A KA BAE
H, XEMERTSERIAERTFRESHS
(signal transducers)

* 20 MRl 32 AR B S ARV Y, ABORR A ATV I 4
Xl F324K& (soluble cytokine receptor, sCKR) .




Families of cytokine receptors

< TR 40 Rl 7 2 Ak oK I

IL-2R, /3R, 5R, 6R, GM-CSFR, etc
< ITRMMAFZIARKE

IFNa, B receptor, IL-10R, M-CSFR, etc
< TTTRI 40 M X 7 32 A oK i -

TNFR-1/2, CD40L, NGFR, FASL, TRAIL.
< IVEIgH O N 7 S AR Xk -

IL-1R1/2

NN RN RY T i
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Cell-adhesion molecule, CAM

< AR AT 40 M 5] Bl i 5 40 U A1 55 5 (extra-
cellular matrix, ECM) [B]AH B EftFI4EE 9 FHIS
PR o

% Zhb 9 F PARZ AR -Ad R (macth) G & HKIE A KIEEH,
54 IRA . HHAESES. EEMS .
HES%E3).

% KI5 CAMEJECD 7> F




< CAMAJ 4325 (classification):
BAEEFH (integrin family)
EEERE (selection family)
REREHBREK (Ig superfamily)
PR A XK (cadherin family)
RIAEKIF; 2+

bR A E



Biological Effects of CAM

1. Z25MEHEIFE (lymphocyte homing)
FE IR 240 B 28 1 i [a) Wk L R e i E B AE H
2. 25%%E (inflammation) MW
22 M) 5 40 f 7] 28 E X 380 % ~
3. IS HETR R R N
4. BB (apoptosis)

5. Hth




Leukocyte differentiation antigen; LAD %wulﬁ:

fa:
TR ARRERE, URLLT AR
WEr B RE S, AR R & KA N R PR

(REFRIR
BREC S, COREANFDIMUHIBENLR. B

B /ML ANBRFF T2 53 A T AR 36 i 40 Jfa 2% 18 R 4 A 3K




N B EPUAREERTE, ERAANFE
15 = 1) B va FE BT B iR ) 89 [l — 4L B IR FRCD
(cluster of differentiation;Z4LEE) -
CD4>F BRIl KB4 494 : T4NHE. B, £
PRI, NK. b, #2755
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CD3

CD3 5 T4 fu 2 AR 40 1
TCR / CD3BE &Y, HAh
ﬂ:

KM, FEICREF5HFiT
FE AT SR8 1E A

TCR

recognition

signaling




CD4 T4 HETCR-CD3 R Bt IR H 4 B 324k, @ st
X 5APCHI IR AIMACI IR F 448, HEEX 5

pS6lcki ML S, 2 5ESH#S., AT
FH, MO FIfx4y
Mot R IE




CD8 RH a BHFEZMEERENRE K
&, MIAMX FH3JEIgSF. a VAR 5MHC 1
KATFELZER a IREES, BEXTS
p56lcki B A, S 5T MG HE5E 1)
ES®S, 4T

R, NK4H Rk




< CD2 NHWMEAMMEIeEsERPTIR-2 (LFA-2) ;
CD58 X FRLFA3ZCD24 F B mic 44 ;
CD2843 47 5CDA+T4I ffg. CD8+ TIBE (550%) Fi
WA S B iE L IB4I fg; CTLA-4 X FRCD152,

RIETHEWRITAR, #1ERTHRARIE; CD40L
RICD1544%,




(=) EBAIMLIRA. . WEARICDSF
CD79a /CD79B8  X¥lga /IgB, TETKH
A M ANBA ML X B HI& BB

. HBCRAMIga /IgB -BCRE &Y,
NS HBCREZRHIESHS.




CD1943 41 T B K 40 fE /M B4H i i R R B &N
E%, - CDI9F] 5ZMEEES &,
{2t B4 P 303 o
CD21 X FRCR2FNEBIREE 5244, Ri& T R ZHIBAH A |
DCAHf, LA K& WA R AN = 2 _E Bz 40 il ,

o 51C3bKC3d45 &, HYRBAH M HLIR BN &
MiFREZEIEZ.




«» CD80/CD86, 5CD2845& AT iEILIRILEE
H13L | EES (co-stimulating signal) ;
CD40, CD40L-CD40%45& 5-5B4I M - IR S fe NN 2
FAE R H Oy T R

.
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¢ (=) REREHFCBEZA
HEH=2. FcvyR. FcaR. FceR
B4 nl 2

Fc YR: CD64. CD32. CD16

FcaR: CD89

Fc e R: CD23

@,
0’0 *
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0’0
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Assays for Cytokine, Cytokine Receptor
Adhesion Molecule

s (—) Biological tecniques
% (Z) Immunological tecniques

s* (=) Molecular biological tecniques




(—) Biological tecniques

o1 SRR
70 90 40 L R L R L A e
IR + RIS (SMEET

BE:3 3D
FHSHTAR¥B: A\« MTT bt €2 4630 40 B fié) 158 B

&
0 B R & (U/ml) W#ik4p192




s MTT (methyl thiazolylte trazolium)

HHC4g: DY R A e 2k

MIT— 7E4H M hifATE R I S M /EH T
B8 JR A IR B EEFIMTT-H qian4s &
Y, HESHARIEEEEZIEWR.

MTT-H qian4h I T EH YR, A

FHESFR I B B IO R, AT e 45

VI &
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%
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%
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%
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%
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%
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240 M 189 1 BT P 40 L R R TR 1 P 191

) IS ey
IL-1

IL-2
IL-3

IL-6

IL-7
IL-9

f87 40
D10.G4.1 (/NRTHA)
EL-4 (/)N e )
CTLL (UMRAGHTARR)

KG1 (R B 17 40 i)
TF-1 (43R40 5D
B9 (/A2 4 i)
7TD1 (/DR AAT I 40 e

IXN/2b

MO7e

A FHE R
IL-4, IL-7%
/NEIL-4
/INEIL-4, IL-15
AEPO, IL-4,
IL-5, IL-64&
AIL-11, IL-13%
IL-11

IL'29

IL-3, GM-CSF..72 <

il




< 2. B0 AR B -
T3 FINFRIF M ~, TNF a / B 565 3345 4 40 i -1.9294%
RN BE-1929 + fSHARE S,
| (HERE)
FHSHTARIB N . MTT B 046 Y0 40 Jd F) Al 2R
TNFE 14 35 B050% 40 A FE T4 on 1 46 B
TNFiE AT (U/ml) W&, WM p192




< 3. RIS (inhibition) I E:
FEH FIFNKH N ~, IFNABSARSEDRSE
H, R840,
[EE40M (L929%) + Jkd (VZVE) ]
+ FPRAE A

| (LR
Rl 4 oyl 2 FE - (CPE)
THEIFNE AL ( U/ml ) , HHFpl92

7 ¥: (CPE; cytopathic effect)




< 4. BALTE N XE -
FEH T BT R~
PlBoyden /N=E k& A HE
L= a4l (54
TE Rk a/HHENE (IL-8)
|
MR AR FETBRER (BE/FPRD
Ak TE P D5/ 55 A 2




*Evaluate: advantage

OMyEMH Cactivity)
@R (sensitivity)
@AM (cheapness)

defect
O¥FF1EZE (nonspecificity)
@EAEMBL (triviality)
®FI. K (interference)
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(Z) Immunological tecniques

& S A R B LA PUR - PR e B Y AR _E
< AMRAFEAEBEREZIK, KRGS
< FEMMIEFER BT
ELISA- a two antibody sandwich method
RIA- a competitive assay

Flow cytometry, FCM
ELISPOT

*
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*Evaluate: advantage
DR (specificity)
@#EAER{E Chandy)
@®faE (steady/repeat, standard)

defect
OFEM & 1
QPR E R E (avidity)
@B AW FEAN R
@F T

L)
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(=) Molecular biological tecniques

<& Far Il R 5% 4 40 JHd X mRNA/DNA, U0 8% 40 i BRI 7 ) R ik 55 93
W, BRELBEIKSE~
«* Northern blot. RT-PCR. Hybridiazation ~
«» Southern blot. PCR. Hybridiazation ~
% Evaluate: FiRENRG
Al RBRER R, R, GAE
7 9 B AR B R R K F




~Application and Attentions

Application:
< R RE B ) B B2 W

Inflammation. Tumour. Transplantation and
autoimmune disease ect

< PHE VAR SR RE S . T RS
Attentions:

@ PR B IE 1 EX

< TTIENECE, Hill g R A S

o <2 |
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<~ AR T HREG: BERREHENARE TS5
fRPUE Gk, WEesIEAR. S 53RN KRG
(X7 ST

> APHATEME: AR REREHRENE
M, BRReRUIME, BReHEMEEK.




CHRAFrSEEFRER: FEABEFREHEER S
MR MR IEMHC-NZEGTR, M X Lo 40 iy B PR i
206, FIBUETAN A S A SARNHIRE

o MK F 5B RN:  IL-4FMIFNREETTIgE K 4 B
Fc ¢ R EIE




< AMATFEBEFERRN : EHFRNEKER, FE
a5 MELEHEEFAKEA S

< MMEFE5HAMER: IL-3. CSFE4ARY Sigint)
REF BB AE <. TNFIHR SMHEFIRIE. BBURA.
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% 1. B H—PFFKCytokine. Cytokine Receptors
and Adhesion Molecule,

< 2. THAFFREHA T H A &R 07 75 K& HIE RN AH
1.,

3. EELSREMPEE] LM AFE(RE. BRELS. 451
HWrFERHIN) .

<4, BIBAREF. RIEZARZEH 9 F R MR, |
BESEMNNZRPEE. e ka5 NAH CUEIFT~) .
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