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Supplementary Figure 1.  Sox4 expression in TH subsets. (a), 
Quantitative RT-PCR of Sox11, Sox12 and Hprt mRNA expression in 
effector CD4+ T cells 5 days after initial stimulation.  The relative 
intensity (/Hprt), the mean of three samples, is shown with standard 
deviation.  Sox4 mRNA (b) and protein (c) expression in in vitro 
differentiated TH cells.   
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Supplementary Figure 2.  GATA-3 expression in TGF-β-treated 
TH2 cells.  Gata3 mRNA (a) and protein (b) expression in TGF-β-treated 
developing TH2 cells.   
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Supplementary Figure 3 
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Supplementary Figure 3.  Effect of Sox4 introduction into 
developing TH2 cells.  (a), Quantitative RT-PCR of indicated cytokine 
mRNA in Sox4-transduced TH2 cells.  (b), Effect of T-bet-deficiency on 
Sox4-mediated inhibition of TH2 cell differentiation.  IFNγ/IL-4 staining 
profiles of Sox4-introduced cells are shown.  The percentages of cells in 
each quadrant are indicated.  (c), The levels of acetylation of H3-K9/14 
at the IL-4, IL-5, RAD50 and IFNγ promoter regions in Sox4-transduced TH2 
cells were determined by ChIP assay followed by quantitative PCR.   
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Supplementary Figure 4.  Phenotypic characterization of Sox4 
TG CD4+ T cells. (a), Schematic representations of the construct used 
for the generation of T cell-specific Sox4 TG mice.  The expression of Sox 
is controlled by the lck-distal promoter.  (b), Sox4 mRNA levels in naïve 
CD4/CD8 T cells from Sox4 TG mice were determined by quantitative 
RT-PCR.  The relative intensity (/Hprt) is shown with standard deviation.  
WT; wild-type, TG; Sox4 TG.  (c), Representative CD4/CD8 profiles of 
thymocytes and splenocytes of Sox4 TG mice are shown (upper panel).  
The number of thymocytes and splenocytes in Sox4 TG mice are also 
shown with standard deviation (n=11; lower panel).  (d), The phenotypic 
features of splenic CD4+ T cells from Sox4 TG mice.  (e), Antigenic OVA 
peptide-induced proliferative responses of Sox4 x OT-II (OVA-specific 
TCRαβ TG mice) double-TG naïve CD4+ T cells in the presence of irradiated 
C57BL/6 APCs (Thy1.2-negative splenocytes).  The mean values of 
3H-thymidine incorporation in each culture 2 days after the initial 
stimulation are shown with standard deviation.  No significant difference 
(n.s.) was noted.  (f), TH17, TH9 and iTreg cell differentiation in Sox4 TG 



naïve CD4+ T cells.  The IFNγ/IL-17, IFNγ/IL-9 or Foxp3/CD25 staining 
profiles were determined by intracellular staining.  The percentages of 
cells in each quadrant are indicated. (g), The levels of histone H3-K9/14 
acetylation at the IL-4, IL-5, RAD50 and IFNγ promoter regions in Sox4 TG 
TH2 cells were determined by ChIP assay followed by quantitative PCR.  
(h), Intracellular staining of GATA-3 protein in Sox4 TG TH2 cells. 
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Supplementary Figure 5.  Generation and association of Sox4 
and GATA-3 mutants.  (a), Association of Myc-tagged mutants Sox4 
with the Flag-tagged GATA-3 in transfected 293 T cells.  Schematic 
representation of Myc-tagged Sox4 mutants are indicated (upper panel).  
(b), Schematic representation of Myc-tagged Sox4 HMG box mutants.  
(c), Association of Flag-tagged mutants GATA-3 with the Myc-tagged 
Sox4 in transfected 293 T cells.  Schematic representation of 
Flag-tagged GATA-3 mutants are indicated (upper panel).  IP: 
immunoprecipitation, IB: immunoblotting.   
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Supplementary Figure 6.  Airway inflammation in mice 
transferred with Sox4 knockdown (Sox4 KD) TH2 cells. (a), 
Quantitative PT-PCR of Il4, Il5 and Il13 mRNA expression in 
Sox4-knockdown TH2 cells.  (b), Enhanced infiltration of eosinophils in 
the BAL fluid in mice transferred with Sox4 KD TH2 cells compared to 
control TH2 cells following inhalation with OVA.  The absolute cell 
numbers of infiltrated cells are shown.  (c), Airway hyperresponsiveness 
of challenged mice transferred with Sox4 KD TH2 cells.  The results are 
presented as airway resistance (RL).  The mean values (5 mice per group) 
are shown with standard deviation. **p<0.01, ***p<0.001 by ANOVA and 
Bonferroni-test. 



Supplementary Figure 7 
a b 

WT KO Background 

TCR! CD3" 

CD25 CD69 

#c IL-2R! 

IL-7R$ IL-4R$ 

C
el

l n
um

be
r 

Fluorescence intensity 

Naive CD4 T (CD4+CD44lo) gated 

c 
WT KO 

Thy 

Spl 

C
D

8 

CD4 

84.2 3.0 4.3 79.7 

11.6 0.1 9.9 0.2 
9.0 12.6 3.4 3.8 

65.0 23.3 71.7 18.2 

0.8×108 0.9×108 

1.8×108 1.7×108 

0 

5000 

10000 WT 
KO 

3 H
-th

ym
id

in
e 

in
co

rp
or

at
io

n 
(c

.p
.m

) 

ns 

ns 

4.9 0.6 

1.4 

3.5 0.5 

1.4 
IFN-# 

IL
-9
 

1.1 0.7 0.9 0.9 
Foxp3 

C
D

25
 

8.1 0.2 

0.8 

8.3 0.4 

1.0 

WT KO 

TH17 

IL
-1

7A
 

IFN-# 90.9 90.3 

93.1 94.6 

TH9 

iTreg 

C
el

l n
um

be
r 

GATA3 

Background 
WT TH2 
KO TH2 
WT TH1 

WT imm 
KO Imm 
WT ctrl 
KO ctrl 

R
el

at
iv

e 
m

R
N

A
 e

xp
re

ss
io

n 
(/H
pr
t) 0.06 

0.03 

0 

0.18 

0.09 

0 

Il5 Il13 
** * 

: p<0.05 
: p<0.01 * 

** 

d e f 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Figure 7.  Phenotypic characterization of 
Sox4-deficient (Sox4fl/fl x CD4-Cre TG) CD4+ T cells. (a), 
Representative CD4/CD8 profiles of thymocytes and splenocytes of 
Sox4-deficient mice.  (b), The phenotypic features of splenic 
CD4+CD44low T cells from Sox4-deficient mice.  WT; wild-type, KO; 
Sox4-deficient.  (c), Proliferative responses of Sox4-deficient naïve CD4+ 
T cells stimulated with a combination of immobilized ant-TCRβ mAb and 
soluble anti-CD28 mAb. The mean values of 3H-thymidine incorporation in 
each culture are shown with standard deviation.  No significant difference 
(n.s.) was noted.  (d), TH17, TH9 and iTreg cell differentiation in 
Sox4-deficient naïve CD4+ T cells.  Intracellular staining profiles of the 
IFNγ/IL-17, IFNγ/IL-9 or Foxp3/CD25 are shown.  The percentages of 
cells in each quadrant are indicated.  (e), Intracellular staining of GATA-3 
protein in Sox4-deficient TH2 cells.  (f), Quantitative RT-PCR of Il5 and 



Il13 mRNA in BAL fluid cells from OVA-immunized Sox4-deficient mice.   
 




