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Adi

Interleukins

IL-1-like

IL-1a

IL-1B

IL-1RA

IL-18

Common g chain (CD132)
IL-2

IL-4

IL-7
IL-9
IL-13

IL-15

Common b chain (CD131)
IL-3

IL-5
Also related
GM-CSF

IL-6-like
IL-6
IL-11
G-CSF
IL-12

LIF

OSM
IL-10-like
IL-10
IL-20
Others
IL-14
IL-16

IL-17
Interferons
IFN-a
IFN-B
IFN-y

Sinonim

hematopoietin-1
catabolin
IL-1 receptor antagonist

interferon-y inducing factor

T cell growth factor

BSF-1

T cell growth factor P40
PG00

multipotential CSF, MCGF

BCDF-1

CSF-2

IFN-32, BSF-2
AGIF
CSF-3
NK cell stimulatory factor

leukemia inhibitory factor

oncostatin M

CSIF

HMW-BCGF
LCF

CTLA-8

AA

271
269
177
193

153

153

177
144
132

162

152

134

144

212
199
207

2q14

2q14

2q14.2
11q22.2-q22.3

4q26-q27
5q31.1

8g12-g13
5g31.1
5q31.1

4q31

5q31.1

5q31.1

5q31.1

7p21
19q13.3-13.4
17q11.2-q12

219/328 3p12-p13.2/

202
252

178
176

498
631

155

189
187
166

5g931.1-q33.1
22q12.1-q12.2
22q12.1-q12.2

1931-q32
2322

15q24

2g31

9p22
9p21
12q14

Molekiil agirlik

30606
20747
20055
22326

17628

17492

20186
15909
14319

18086

17233

15238. homodimer

16295

23718

21429

21781
24844/37169
heterodimer
22008
28484

20517. homodimer
20437

54759

66694,
homotetramer

17504, homodimer

21781
22294
19348, homodimer

Reseptor

CD121a, CDw121b
CD121a, CDw121b
CD121a

IL-18Ra. B

CD25, 122,132
CD124,213a13, 132

CD127.132

IL-9R, CD132
CD213a1, 213a2,
CD1243, 132
IL-15Ra, CD122, 132

CD123, CDw131

CDw125, 131

CD116, CDw131

CD126, 130

IL-11Ra, CD130
CD114
CD212

LIFR. CD130
OSMR, CD130

CDw210
IL-20Ra. B

IL-14R
CD4

CDw217

CD118
CD118
CDw119



TNF
CD154
LT-p

TNF-a
TNF-p

4-1BBL
APRIL
CD70
CD153
CD178
GITRL
LIGHT
OX40L
TALL-1
TRAIL
TWEAK
TRANCE
TGF-B
TGF-B1
TGF-B2
TGF-B3

Miscellaneous
hematopoietins

Epo
Tpo
Flt-3L
SCF
M-CSF
MSP

C Chemokines
XCL1

XCL2

CC Chemokines
CCL1

CCL2

CCL3

CCL4

CCL5

CCL7

CCL8

CCL11

CCL13

CCL14

CD40L, TRAP

cachectin
LT-a

TALL-2
CD27L
CD30L
FasL

Apo2L
Apo3L
OPGL

TGF-8

erythropoietin

MGDF

stem cell factor, c-kit ligand

CSF-1

Macrophage stimulating factor,

MST-1

lymphoactin a, SCM-1a, ATAC
lymphoactin b, SCM-1b, ATAC

1-309
MCP-1, MCAF
MIP-1a, LD78a

MIP-1B, LAG-1, ACT-2

RANTES
MCP-3
MCP-2
eotaxin
MCP-4
HCC-1

114
114

96
99
92
92
91
99
99
97
98
93

261
244

233
205

254
250
193
234
281
177
240
183
285
281
249
317

390
414
412

193
353
235
273
554
1

Xq26
6p21.3

6p213
6p213

19p13.3
17p13.1
19p13
9q33
1923
1923
16p11.2
1925
13932-q34
3q26
17p13.3
13q14

19q13.1
1g41
14q24

7q21
3q26.3-q27
19q13.1
12q22
1p21-p13
3p21

1g21-g25
1923

17
17q11.2-g12
17q11-g21
17q11-g23
17q11.2-q12
17q11.2-q12
17q11.2
17q21.1-g21.2
17q11.2
17q11.2

29273, homotrimer

25390,
heterotrimer

25644, homotrimer

22297,
heterotrimer

26624, trimer?
27433, trimer?
21146, trimer?
26017, trimer?
31485, trimer?
20307, trimer?
26351, trimer?
21050, trimer?
31222, trimer?
32509, trimer?
27216, trimer?
35478, trimer?

44341, homodimer
47747, homodimer
47328, homodimer

21306
37822
26416
30898, homodimer
60119, homodimer
80379

12517
12567

10992
11025
10085
10212
9990

11200
11246
10732
10986
10678

CD40
LTER

CD120a, b
CD120a, b

CDw137 (4-1BB)
BCMA, TACI
CD27

CD30

CD95 (Fas)
GITR

LTbR, HVEM
0X40

BCMA, TACI
TRAILR1-4

Apo3
RANK, OPG

TGF-BR1
TGF-BR2
TGF-BR3

EpoR
TpoR
Flt-3
CD117
CD115
CDw136

XCR1
XCR1

CCR8
CCR2
CCR1, CCR5
CCR5

CCR1, CCR3, CCR5
CCR1, CCR2, CCR3

CCR3
CCR3
CCR2, CCR3
CCR1



CCL15
CCL16
CCL17
CCL18
CCL19
CCL20
CCL21
CCL22
CCL23
CCL24
CCL25
CCL26

CCL27
CXC Chemokines

CXCL1
CXCL2
CXCL3
CXCL4
CXCL5
CXCL6
CXCL7
CXCL8
CXCL9
CXCL10
CXCL11
CXCL12
CXCL13
CXCL14
CX3C Chemokines
CX3CL1

HCC-2, Lkn-1, MIP-1d, MIP-5

HCC-4, LEC, LMC, LCC-1
TARC

113
120
94

DC-CK1, PARC, AMAC-a, MIP-4 89

MIP-3pB, ELC, exodus-3
MIP-3a, LARC, exodus-1
6Ckine, SLC. exodus-2
MDC, STCP-1

MPIF-1, MIP-3, CKb-8
MPIF-2, eotaxin-2, CKb-6
TECK, MIP-4a

eotaxin-3

Eskine, CTACK, ILC
ELR?

GROa, MGSA-a +

GROb, MGSA-b, MIP-2a +
GROg, MGSA-g, MIP-2b +
PF4, oncostatin A -
ENA-T8 +

GCP-2 +

NAP-2, PPBP +

IL-8, NAP-1, NAF, MDNCF +
Mig -

IP-10 -

I-TAC -

SDF-1aip -

BLC, BCA-1 -

BRAK -

fractalkine

98
96
134
93
120
119
150
94
112

107
107
107
101
114
114
375
99
125
98
94
93
109
99

397

17q11.2
17q11.2
16q13
17q11.2
9p13
2q33-q37
9p13
16q13
17q11.2
7q11.23
19p13.2
7q11.2
9p13

421
4q21
4q21
4g12-g13
4q13-g21
4q21
4q912-13
4912-13
4q21
4q21
4q21.2
10q11.1
4q21
5q31

16913

12248
13600
10507
9849

10993
10762
14646
10580
13443
13133
16639
10648
12618

11301
11389
11342
10845
11972
11897
42823
11098
14019
10856
10365
10666
12664
11722

42202

CCR1, CCR3
CCR1
CCR4
?
CCR7
CCR6
CCR7
CCR4
CCR1
CCR3
CCRS
CCR3
CCR10

CXCR1, CXCR2
CXCR2
CXCR2

T

CXCR2
CXCR1, CXCR2
CXCR2
CXCR1, CXCR2
CXCR3
CXCR3
CXCR3
CXCR4

CXCR5
7;

CX3CR1



Group 5

GMCSFRa

)

IL-13Ra

IL-13Ra2

(7 B) .

Group 4 Group 2

IL-2Rp GCSFR

IL-3Rflc

GLMR

000ED

GP130

IL-12R1

IL-12Rf12

IL-23R

TSLPR IL-27Ra
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Sitokin A

IL-1 IFNQ
IL-3 IFNP

4 iFNy , T

» , 1
. L8
¢ Lo
- o
&~ “ \Neutrophil .
IL1_ IFNO. IL-10/TnFo ° iNeutrophll | -
"_FG\IFNB IL-13 TNFﬁ i. . . “ r;‘ » ~
. IL-10 TNFQL Wos AN o Rt
' IL-12 TNF o L @ o
TNFQ i) .
w5
L1 IFNO. bt -,
' : o .’( - . \ ‘ ..

-2
'.

3
IL-2 IFNP :t:; !"_’:';! ' . g
IL4 IFN; o .

T IL-4 TNFf3
-"’;'ir:"-< IL-8

IL-2 IL-16

1
IL-4 IL-17
IL-4 IL-6 IFNC
IL-8 IFNf

IL-9 |FNY
IL-10



Sitokin Etki Yolu

Ornek: IL-6 / Jak-Stat yolu

| v CErk )
Akt p
Tumor-like | —
Properties | ,,.E’k_; Y {mTOR
of ES Cells ‘ s

Crosstalk
Tumor Cells

-
-

cytoptes™

Nuces X | e

Feedback
Inhibition

|_r—> CIS, SOCS, Mcl-1, APPs, TIMP-1

— Accesso
— ISRE/GAS Pim-1, c-Myc, cytokines, TFs, etc.

TF Motif



Sitokin Etki Yolu
Ornek: I1L-10 / Jak-Stat yolu

IL-10 Pathway

IL-10
W
o

G |
.
[~
=
—
L

LR

A
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|

m A
Deferminaticn
P -silirgsin

CO.

ifranslational
Modulation

’: §|nﬂgm.r:\u|ory;'_/, <
% Cytokine Genes

_IL-10 Responsive Genes,

Transcription of BCLXL,

"~ (Cyclin-D1, D2, D3, Pim]),
" ¢-Myc & P19(INK4D)



Sitokin Etki Yolu

Ornek: MIF / Endositik yol

Gell[Gycle)
PArrest




Sitokin Gorevleri Ornek: Immun yanit tipi

dendritik hicre

Th1

hicresel

humoral
CD4+/CD4-8-
Terap* Th2
} Hicredisi patojenler, mantarlar Hlcreici patojenler
, Otoimmunite 7 : e  Otoimmunite
Ornek: Immun yanit tipi

IL-21 - :ENZY

I

IL-22 Q. /5’// N (IL-10)

(IL-10)
RORyt/Stat3

«\“x\\« \
T-bet/Stat4

‘
Foxp3/Stat / ,(\GATA-3IStat5
¢

\\« */ IL-4
TGFB c«f‘Q?x & IL-5
IL-35 4 © IL-13
IL-10 & 2 i IL-25

Amphiregulin

. IL-10
Immuntolerans, lenfosit homostazi

- ) : Parazitler, Allerji
Immun yanitin dlizenlenmesi I )



Ornek: Immun sistem hiicrelerinin gelisimi

cFu-GEmm _~Y

TPO

Stem Cell

I
0->0/

\. @

Lymphoid Progenitor

.\ CFU-Eo

CFU-GM /

IL-3, GM-CSF, SCF
L6

CFU-MEG

‘ = Q
IL-3, GM-CSF

IL-3 GM-CSF Q PN
> EEE'QX )

BFU-E CFU-E

= @=>00

IL-3 @ @
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Nature Reviews | Immunology



Ornek: Yara iyilesmesi

ATGF-j1
O TGF -
B FGF
BVEGF
PDGF-BA

Fabrobl &gt

MNautrophil

Fal



a Herpesviruses
Cytokines and chemokines

Soluble cytokine receptors O o L+
or binding proteins viL-10 viL-17 viL-6

(EBY BCRF1) (HYS ORF13] (KSHV K2)
VvOKBP3 vCSF1BF viIP1 vMIP3 MCK1/2
(MHVES M3) (EBV BARF1) HKSHV KE)  (KSHV K4.1)  (MCMY m131)

Ornek: Viral infeksiyonlar Lo

KSHV K4)  (AHV SEMA)  (HOMV UL146)
Membrane chemokine receptors
— — Cytokine receptors

VOKR VCKR  VCKR

(KSHV (HCMV  (MCMV
ORF74) Us28)  M33) e A
- ||C‘DHU
T -l (HOMV UL 144)
M"‘K e
‘“x Virus

Genome: dsDMA 120-230 kbp, ~100 ORFs
Replicate in nucleus Lytic/latent infection

b Poxviruses

Soluble cytokine receptors or binding proteins (")rnek: Vi ra] infe ksiyon |a r
© 0 O

vil-18BP  vIL-1BEBP  vGM-CSF/
MGV MCS4) (EVE19) IL-2BP
OV GIF)

0 § v &

VTNFRACIME WTNFRCrmD vOKBR1 vIFN-yR  VOKEP2 viL-1pR
(CPVH4R)  ([CPVEZR) IV M-T?) (MY M-TT) (W 35kDa/ (v WR B15R)

WY WA-TT)
8 Cytokines and chemokines
vIFN-o/pBP 0 O o
VINFRICrmG vCD30  VTNFR/GIME WWRBIBR)  ece o voK
(CPv AS53R) (EV E13) (CPVK3R) (OV AZR) (OVVL-10) (MCV
Membrane chemokine receptors o ° MC148)

::&M’ FR vEGF vEEMA,
o W W C11R) A9
e memorane w A
p— E
vCKR homologue (W CmE) /
—/

(CaPV Q2/3L) i

———— |

Wi - -
/Z 'm?c - Eﬁ \
£

Genome: dsDiNA 130-300 kbp, ~ 200 ORFs
Heplicate in cytoplasm Lytic infection




Sitokinlerin Fizyolojik Etkileri

A Sergtonin
~ Dopamine

: ‘. -‘l ) -y
Wound £ SRR st
A\ . ;

Immune- ' + Interleukin6
boosting * Tumor necrosis factor-alp
(mmlltmﬂ; * Interferon-alpha /
. - m
inteyt Lo « Impaired learning

and memory
+ Soreness/pain
« Fever



Sitokinlerin Fizyolojik Etkileri

| DEPRESYON \
A

‘ Fiziksel stres ‘

l

immun Sistem |

Mental stres

Kalitim
v \/—

‘Endokrin Sistem ‘




Sitokinlerin Fizyolojik Etkileri

Organ failure

Disease

Cytoki ~ Tissuedamage Arthritis

ytokine ‘ : »

level . Colitis )
. 'Soriasis lleus |

Pain Edema
\_J -_ J

Leukocyte Antibacterial
recruitment )/ activity maturation

Role of Cytokines and Cytokine Inhibitors
in Chronic Inflammation

IF Ny
TNFq ~ SM-CSF
IL-1 G IL-15
otner IL-18
chemokings LT
IL-16 TGFp
L IL-1RA STNFR IL-4
. sil-1R 1 Munﬂﬂ]unal L0
Pro-inflammatory antibody TIRE
to THF IL-13
IL-18BF

Anti-inflammatory

Arand. Artlritis Riewn 2001.



Ornek: Doku tahribi (Akciger)

Cigarette smoke
f and other irritants

TNF-o

IL-18

\

" Epithelial cells

TGF-B

g

Proteases

Neutrophil elastase
MMP-9

CXCR3

- p— p—— — - p—

Perforin

TGF-0. s

Alveolar wall
Fibrosis of destruction Mucus
small airways (emphysema) hypersecretion



Tamor gelisiminde sitokinler

Ty 1 cytokines N/
(IL-1, TNF-o, IFN-y, etc.)

Pro-inflammatory

n T2 cytokines
i (L-1, IL-10, IL-13, etc.)
Anti-inflammatory

Few Abundant Altered balance of pro-
chemokines pro-inflammatory and anti-inflammatory
(e.g. ELR(+)CXC) chemokines chemokines
+ (e.g. ELR(+)CXC) (e.g. ELR(-)CXC)
Limited 7 v
inflammation Inflammation Excessive
inflammation
Restricted Neovascularization
vascularization * Angiostasis
* Rapid tumour growth +

Restricted Tumour regression
tumour growth -,
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