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The ThThe Th11//ThTh22 balancebalance
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The ThThe Th11//ThTh22 balance in manbalance in man

�� 19911991: : Sergio Romagnani
�� StudiesStudies on on humanhuman T T cellcell clonesclones
� Human TH1 and TH2 subsets: doubt no more
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La classification ThLa classification Th11/Th/Th2 2 initialeinitiale

TH 1 TH 2 

IL 2 IL 4 IL 10IL 5IFN gggg IL 13TNFa

INHIBITION

Immunité cellulaire

Activation de cytotoxicité

Activation des monocytes

Induction des cytokines 

proinflammatoires

Immunité humorale ( IgE, IgG)

Activation des éosinophiles

Déactivation des monocytes

Induction des cytokines 

anti-inflammatoires © STI 2010



Cell-mediated immunity
DTH
RA
Multiple sclerosis

Pathogen
Th1IL-12

IL-18

IFNg
T-bet

T cell contribution to immune response

Naive T cell

Th2

DC

Mast cell
NKT cell
gdT cell

IL-4

Parasite

Humoral immunity
allergic reactions

IFNg

IL-4
IL-5
IL-13

GATA-3
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Cytokines T et maladies

TH 1 TH 2 

IL 2 IL 4 IL 10IL 5IFN gggg IL 13

Arthrite de Lyme 
Tuberculose
Lèpre

Polyarthrite rhumatoïde
Sclérose en plaques
Crohn
Psoriasis
Endocrinopathies auto-immunes

Maladies allergiques
Asthme
Sclérodermie

Lupus
Infection VIH
Grossesse

INHIBITION
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2005 Th17, a new Th subset

IL-12R

T-bet

IL-12 
IL-18

IFN-g

���
Macrophages

IFN-g

IL-17A, IL-17F
RORgammat

IL-12 
IL-18

�����	

��


�	�����

IL-4R

IL-4
GATA-3

IL-4

IL-4

���

IL-4

����

IL-23R

TGF-b + IL-6 + 
IL-1

IL-23

RORgammat

Neutrophils

Eosinophils
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The generation of Th17 cells ( A three step model)

© STI 2010



CNS

Requirement of IL-6 in vivo for Th17 cells and EAE
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��� � IL-6 KO mice  are resistant to EAE 

��� � IL-6 KO mice lack CD4+ IL-17+ T cells
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IL-6 plus TGF- bbbb differentiates naïve T cells 
into Th17 cells
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IL-23 does not differentiate naïve T cells 
into Th17 cells
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IL-23 and IL-12 as family members

Cytokines

Common chain: p40

IL-12 specific chain: p35

IL-23 specific chain: p19

Receptors

Common chain: IL-12Rb1

IL-12 specific chain: IL-12b2

IL-23 specific chain: IL-23R

Questions:

What is the effect of IL-17 on the IFNgpathway?

and on the IL-12 vs. IL-23 receptors?
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Inhibitory effect of IL-17 on IL-12-induced IFNg
and IL-12b2R expression in normal PBMC



Reciprocal relationship between T-regs 
and Th-17 cells

Naïve

IL-10
TGF-bbbb

Protect against tissue 
inflammation/

tolerance

T-reg
Fox-P3

TGFbbbb

Naïve
T cell

Th-IL-17

IL-23R

RORggggt IL-17
Inflammation/
Tissue injury

TGF-bbbb + IL-6

Bettelli et al., Nature 441, 235-238 (2006).



IL6-/- mice have more Foxp3+ T-reg

naive lymphe nodes draining lymph nodes
d8 post immunization
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T-eff and T-reg T cell subsets

Th17

Th1

IL-12R

IL-18R

STAT4
T-bet

IL-2
IFN-gggg

IL-23 ?

IL-12
Naïve
T cell

Inflammation

Autoimmunity

IL-23R

?

RORggggt IL-17

?

T-reg
Fox-P3

IL-10
TGF-bbbb

TGF-bR

GITTR
CTLA4

Naïve
T cell

IL-23 ?

TGF-bbbbNaïve
T cell

Matrix destruction

Lack of repair
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Annunziato F, Romagnani S. Arthritis Res Ther. 2009;11(6):257
© STI 2010


