Ymodoxeic

- KuTtokivwy

Membrane Receptors with
Associated Tyrosine Kinase
Activity

* T- ka1 B-kutTdpwyv
* IvTeykpiviv

Associated
Tyrosine
Kinase




QI KUTOKIVEC Kal 01 UTTOOOXEIC TOUC

* ol IvTepAeukiveg (IL1-25),
- ol IvTeppepovec (INF),

* n epuBpoToInTivn,

* n aunNTIKA oppoOVN Kal

* 0 Tapdayovtag vékpwong oykwy (TNF)

(a) Interleukin 2




Kutokiveg

AUTOKPIVAG
ETIKOIVWYVid

~

response

trigger
signal

response




B-kUTTapo |

iImmunological
synapse

Cytokine receptor — Proliferation
Ac production

MHC class ||

Antigen peptide

Cytokine
eg., IL-2 TNEG

receptor

T cell

receptor

T-kUTTAPO

|
L

Cytokine expression

Nucleus



(a) Target Cell Effect (b) CASCADE INDUCTION

© D3

Activation O) °
Proliferation @

Differentiation ) 2
Activated TH cells

PLEIOTROPY
o o) S
® Proliferation U
@ IFN-y
()

Activated Ty cells

Proliferation

REDUNDANCY
(] D S
O 1=} Proliferation
<@
N
= IL-12

Activated T cells

SYNERGY

Induces class switch to IgE

Activated TH cells
ANTAGONISM

Activated Ty cells

< o S
®)  SiIL-4a— Blocks class switch to IgE
» o) \_/ induced by IL-4
(&)
IFN-vy, TNF, IL-2, and
Activated TH cells IFN-vy otheyr yfolines



RECEPTOR FAMILY

(@) Immunoglobulin superfamily
receptors

LIGANDS

IL-1
M-CSF
C-Kit



(b) Class | cytokine receptors
(hematopoietin)

>Conserved
> cysteines

WSXWS
-

LIGANDS

-2
L3
-4
=5
-6
-/
-9
=]
12

IL-13
IL-15

6M-CSF: granulocyte-
macrophage colony
stimulating factor

6CSF: granulocyte colony
stimulating factor

LIF: Leukemia inhibitory
factor

CNTF: ciliary neurotrophic
factor

OSM: oncostatine

Growth hormone
Prolactin



(c) Class Il cytokine receptors LIGANDS
(interferon)

-N-o
:N'B
:N‘Y
-10




(d) TNF receptors LIGANDS

TNF-o.

TNF-3

CD40

Nerve growth factor (NGF)
FAS




(e) Chemokine receptors

G-protein

LIGANDS

L-8
RANTES
MIP-1
PF4
MCAF
NAP-2



Leukemia inhibitory factor

. LIF IL-4
AipepIiopOGg \1, \l,
-NH,

-COOH

Te

IL-6R LIF-R IL-2R IL-4R



(b) IL-6 Receptor subfamily (common gp130 subunit)
CNTF LIF/OSM

IL-6 IL-11 7
@ - @ (c) IL-2 receptor subfamily (common y subunit)
| IL-2 IL-15 L7 19 -4
=4 =
N @
= = = = || B N
IL-2Rot TIHSRaﬂ “
I ! | ¥ 4
G130 gp130 gp130 o130 L2RE IR IL7R IL-OR

IL-4R



IL-2-receptor (x, B, v.)

v . .
L Signal transduction
4 L and activation of
f 3l Transcription
N2
c-myc c-fos

Ras



IL-6R receptor

f‘ Jakl m phosphoryiation

Stat1 dimer

|
N .\/ nucleus
\f

B ER
=

1
B e

transcription

of target genes
-
I >

DNA element



Tumor-like
Properties

1
é

Crosstalk
Tumor Cells g

=
"_-:, 4'

ol ES Calls Apoptosis '
.
| : ’
¢
: N Ry EERERKIDRG o’
; —— PEN I it tn e o
A~ w.;.._t 7 v R o AR v“{‘/‘ J.L"" vy - RS o g
R \,‘.\ N (‘. X R YA AT pton
0.5‘“ L e = i bt oy
“'. e R : " . AT ) AL T A Dy
o § TS e - ini
('J“”’?:VW s et .‘ - e M
) 3 o
R Y

@

C/EBPf
NF-xB
AP-1
etc.

4

I

3%@

MR ott

__—> CIS, SOCS, Mcl-1, APPs, TIMP-1,
ISRE/GAS psm 1, c-Myc, cytokines, TFs, etc.




| — IFNoa receptor

LI
1
&

Jakl

Y -® Stat1 I e | Yy-®& Stat2

[~ ® swo
y—-® Stat2 &:
Nnucleus
N, o
N [ eas

| v-@® Stat

= Transcription
y-@® Stat2 *

R DNA

ISRE: Interferon Stimulated Response Element



Cytokine

p KdBe umodoxéac civai

/" Dimerization utteVBuvog yia diapopeTikn JAK-
of receptor STAT aAAnAemtidpaon.

KaBe STAT opo- N eTepodipepéc
ouvOEETal o€ O1IAPOPETIKOUC
TTPOAYWYEIC yovidiwy
Ketivationof AR KaBe kutTapik6g TUTTOG
family tyrosine kinases, ETTPETIEI TNV ETTAYWYH
phosphorylation of receptor OUYKEKPILEVWY YoVIQiwyY

Tyrosine phosphorylation of

STAT by JAK kinase
STAT and JAK interaction with
LIRS PIVE  selected cytokine receptors during
signal transduction
Cytokine receptor JAK STAT
Dimerization
o STAT IFN-y JAK1 and JAK2 Stat1
IFN-ct/B JAK1 and Tyk-2 Stat2
IL-2 JAK1 and JAK3 Stat5
IL-3 JAK2 Stat5
IL-4 JAK1 and JAK3 Stat6
IL-6 JAK1 (and sometimes others)  Stat3
IL-10 JAK1 and Tyk-2* Stat3
IL-12 JAK2 and Tyk-2* Stat4

*Despite its name, Tyk-2 is also a Janus kinase.

SOURCE: Adapted from E. A. Bach, M. Aguet, and R. D. Schreiber, 1997,

. » . Annu. Rev. | . 15:563.
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Schematic drawing of a typical integrin dimer

Arrow shows the region where an | domain is inserted in some o subunits. Not all & subunits
are posttranslationally cleaved. Internal disulphide bonds within subunits are not shown. Dark
blue regions in the head segment of the & subunit represent homologous repeats.
Those with the EF-hand consensus sequence are marked with
red circles to denote binding sites for divalent metal ion.
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adherent cells:
interactions between the cells
and the extracellular matrix

leukocytes:
interactions with adherent cells
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a.7B1 -- laminin

aVB3 -- vitronectin/fibronectin

aBpB1 -- fibronectin
ab6B4-- laminin
alpl -- collagen, laminin

leukocytes-to-adherent cells

a4pl - VCAM-1
a4B7 -- MadCAM

aMpB2 -- ICAMI

aXP2 -- fibrinogen

alPB2 -- ICAM1, ICAM2, ICAM3

alB2 -- ICAM1, ICAM2, ICAM3
adp2 -- ICAM-3, VCAM-1

cells-to-extracellular matrix
aMp2 -- C3bi , fibrinogen, ICAM1
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