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Supplemental Figure 1. Gating strategies for flow cytometric analysis. Single-cell 
suspensions of skin or lymphoid organs were prepared as described in the Methods. 
Leukocytes within the skin or lymphoid organs were gated as CD45+. Viable cell 
populations were gated based on forward and side scatters and by Fixable Blue staining. 
T cells were gated as CD45+CD3+ and were further analyzed for the expression of 
indicated markers.  
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Supplemental Figure 2. AA skin infiltrating CD8+ T cells were responsive to γc 
cytokine stimulation.  Expression of γc cytokine receptors in AA lesional infiltrating T 
cells. (A) Flow cytometric analysis of IL-7Ra and IL-15RB expression by CD8+ T cells 
within SDLN and skin from C3H/HeJ AA mice, presented as representative plots and 
mean fluorescence intensity (MFI). (B) Flow cytometric analysis of pSTAT5 expression in 
CD8+ T cells within indicated tissues after treatment for 20 min with IL-7 (20 ng/mL) or IL-
15 (20 ng/mL), presented as representative plots and mean fluorescence intensity (MFI) 
for pSTAT5 expression.  
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Supplemental Figure 3. JAK2-selective inhibitor treatment failed to reverse AA, Related to 
Fig. 2. Mice were treated as in Fig.2. Three C3H/HeJ AA mice per group were given Fedratinib 

(JAK2i (Fed)), Pacritinib (JAK2i (Pac)) or Vehicle at a dosage of 50mg/kg for 12 wks. (A) 

Representative images of individual JAK inhibitors or vehicle control-treated C3H mice before or 

after 12 weeks treatment. (B) Percentage of skin loss or regrowth were shown before and after 

treatment. ***P< 0.001(Unpaired Student’s t-test). (C) Representative immunofluorescence 

images of skin sections from JAK inhibitors or vehicle control-treated mice, stained with anti-CD8, 
anti-MHC-I, or anti-MHC-II mAbs. Dashed scale bars represent 100 µm. (D) Percentages of skin 

infiltrating CD45+ leukocytes, CD44+CD62L-CD8+ T cells, as well as IFN-γ producing CD8+ T cells 

within the skin after treatment. ns indicates not significant,  *P < 0.05,  ***P < 0.001 (one-way 

ANOVA). Two replicate experiments were performed for a total 6 mice per group. 
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Supplemental Figure 4. JAK2 selective inhibitors inhibit cytokine-induced JAK2 signaling 
in vivo, Related to Figure 2 and Supplementary Figure 3. JAK2 selective inhibitors inhibit 
cytokine-induced JAK2 signaling in vivo. C3H/HeJ mice were administered by CEP-33779 (50 

mg/kg), Fedratinib (50 mg/kg), Pacritinib (50 mg/kg), Ruxolitinib (30 mg/kg), or vehicle control 

through an ALZET osmotic pump for 7d. Peripheral blood was collected, stimulated with 50 ng/ml 

IFN-γ, and analyzed by flow cytometry for pSTAT1.  
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Supplemental Figure 5. The effect of JAK1 or JAK2 blockade in peripheral lymphoid 
organs, Related to Figure 2. Mice were treated as in Fig.4. (A) Representative flow cytometric 

plots analysis of expression of NKG2D, CD44 or CD62L on CD8+ T cells and IFN-γ producing 
CD8+ T cells. (B) Summary graphs of the percentages and total numbers of CD8+ T cells, 

CD44+CD62L-CD8+ T cells, NKG2D+CD8+ T cells, as well as IFN-γ producing CD8+ T cells within 

SDLN after treatment. n.s. indicates not significant,  *P < 0.05, **P < 0.01,  ***P < 0.001(one-way 

ANOVA). Two replicate experiments were performed for a total 10 mice per group. 
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Supplemental Figure 6. The effect of JAK3 blockade in peripheral lymphoid organs, 
Related to Figure 4. Mice were treated as in Fig.3. (A) Representative flow cytometric plots 

analysis of expression of NKG2D, CD44 or CD62L on CD8+ T cells and IFN-γ producing CD8+ T 
cells. (B) Summary graphs of the percentages and total numbers of CD8+ T cells, CD44+CD62L-

CD8+ T cells, NKG2D+CD8+ T cells, as well as IFN-γ producing CD8+ T cells within SDLN after 

treatment. n.s. indicates not significant,  ***P < 0.001 (Unpaired Student’s t-test). Two replicate 

experiments were performed for a total 10 mice per group. 



A B
0.0 0.5 1.0

pr
e-

tre
at

m
en

t
JA

K2
pr

e-
tre

at
m

en
t

JA
K2

V V V JA
K2

pr
e-

tre
at

m
en

t
pr

e-
tre

at
m

en
t

pr
e-

tre
at

m
en

t
pr

e-
tre

at
m

en
t

VJ
AK

3
VJ

AK
3

VJ
AK

3
VJ

AK
1

VJ
AK

1
VJ

AK
1

R
ux

o
R

ux
o

R
ux

o
To

fa
To

fa
To

fa

ICOS
PRF1
CXCL9
CXCL11
STAT1

pr
e-

tre
at

m
en

t
pr

e-
tre

at
m

en
t

JA
K2

V JA
K2

JA
K2

pr
e-

tre
at

m
en

t
V V pr

e-
tre

at
m

en
t

pr
e-

tre
at

m
en

t
pr

e-
tre

at
m

en
t

JA
K1

R
ux

o
R

ux
o

R
ux

o
To

fa
To

fa
To

fa
JA

K3
JA

K3
JA

K1
JA

K3
JA

K1

-1.46 0.0 1.46

JAK3
Tofa
Ruxo
JAK1
JAK2

0.0

2.342953

4.685906

Supplemental Figure 7. Molecular analysis of skin biopsies taken from JAKi treated mice. 
Related to Figure 2 and Figure 4. Mice were treated as described in Fig.2 and Fig.4. (A) 

Clustering results of RNA-seq analysis expressed as an adjacency matrix. Stronger red indicates 

molecular similarity between sample pairs (row against column). (B) ALADIN CTL signature 

genes were investigated using RNA-seq, including ICOS, PRF1, CXCL9, CXCL11, and STAT1. 

The heat map indicates that JAK1i, JAK3i, ruxolitinib and tofacitinib (blue shaded area) 

suppressed the ALADIN CTL signature, compared to JAK2i, and vehicle and pretreatment 

controls, where expression remained high (red shaded area). Abbreviation: V, Vehicle; JAK1, 

INCB039110; JAK2, CEP-33779; JAK3, PF-06651600; Ruxo, ruxolitinib; Tofa, tofacitinib. 
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Supplemental Figure 8. Topical JAK-selective inhibitor treatment alters T cell 
activation in skin, Related to Figure 6. Mice were treated as in Fig. 6. Representative 
flow cytometric plots showing the frequencies of CD45+ leukocytes, CD8+ T cells, 
CD103+CD69+CD8+ T cells, CD44+CD62L-CD8+ T cells, IFN-γ producing CD8+ T cells, 
GZMB and PRF1 producing CD8+ T within the skin after JAK inhibitors treatment.  
 



Supplemental Figure 9. Topical JAK2-selective inhibitor treatment failed to induce hair 
growth in C3H/HeJ mice with AA, Related to Fig. 6. Mice were treated as in Fig. 6. Three long 

standing C3H/HeJ AA mice per group were topically applied with Fedratinib (JAK2i), Pacritinib 
(JAK2i) or vehicle control daily for 12 wks. (A) Representative images of individual JAK inhibitors 

or vehicle control-treated C3H/HeJ mice before or after 12 weeks treatment. (B) Percentage of 

skin dorsal skin hair loss or regrowth were shown before and after treatment. *P< 0.05 (Unpaired 

Student’s t-test). (C) Representative immunofluorescence images of skin sections from JAK 

inhibitors or vehicle control-treated mice, stained with anti-CD8, anti-MHC-I, or anti-MHC-II mAbs. 
Dashed scale bars represent 100 µm. (D) Percentages of skin infiltrating CD45+ leukocytes, 

CD44+CD62L-CD8+ T cells, as well as IFN-γ producing CD8+ T cells within the skin after JAK 

inhibitors treatment. ns indicates not significant,  *P < 0.05 (one-way ANOVA). Two replicate 

experiments were performed for a total 6 mice per group. 
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Supplemental Figure 10. Topical JAK1-selective or JAK3-selective inhibitor treatment 
induced hair growth in C3H/HeJ mice with AA, Related to Fig. 6. Mice were treated as in Fig. 
6. Three long standing C3H/HeJ AA mice per group were topically applied with GLPG0634 
(JAK1i), AZD1480 (JAK2i), and VX-509 (JAK3i) or vehicle control daily for 12 wks. (A) 
Representative images of individual JAK inhibitors or vehicle control-treated C3H mice before or 
after 12 weeks treatment. (B) Percentage of dorsal skin hair loss or regrowth were shown before 
and after treatment. *P < 0.05, ***P < 0.001(Unpaired Student’s t-test). (C) Representative 
immunofluorescence images of skin sections from JAK inhibitors or vehicle control-treated mice, 
stained with anti-CD8, anti-MHC-I, or anti-MHC-II mAbs. Dashed scale bars represent 100 µm. 
(D) Percentages of skin infiltrating CD45+ leukocytes, CD44+CD62L-CD8+ T cells, as well as IFN-
γ producing CD8+ T cells within the skin after JAK inhibitors treatment. ns indicates not significant, 
*P < 0.05,  ***P < 0.001(one-way ANOVA). Two replicate experiments were performed for a total 
6 mice per group. 
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Supplemental Figure 11. Topical JAK-selective inhibitor treatment had no significant effect 
on T cell activation in peripheral lymphoid organs, Related to Fig. 6. Mice were treated as in 

Fig. 6. (A) Representative flow cytometric plots showing the expression of NKG2D, CD44 and 

CD62L on CD8+ T cells within SDLNs after treatment. (B) Summary graphs of the percentages 

and total numbers of CD8+ T cells, CD44+CD62L-CD8+ T cells ae well as NKG2D+CD8+ T cells 

within the SDLN after JAK inhibitors treatment. ns indicates not significant (one-way ANOVA).  



Supplemental Table 1.  Kinase selectivity profile of the JAK inhibitors used in this 

study in cell-free assays. 
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Supplemental Table 2. Antibodies used for Flow Cytometry. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Antibody-Conjugate 
 

Company (clone) Catalog 
Number 

Dilution 

CD3-PerCP-eFluor 710 Thermo Fisher Scientific (17A2) 46-0032-82 1:100 

CD4-BUV496 BD Bioscience (GK1.5) 612952 1:100 

CD4-BV711 BD Bioscience (GK1.5) 563050 1:200 

CD8-BUV395 BD Bioscience (53-6.7) 563786 1:200 

CD8-PE/Cyanine7 Biolegend (53-6.7) 100722 1:200 

CD11b-APC Biolegend (M1/70) 101212 1:200 

CD19-PE/Dazzle 594 Biolegend (6D5) 115554 1:200 

CD25-BV650 Biolegend (PC61) 102038 1:200 

CD44-FITC BD Bioscience (IM7) 553133 1:100 

CD45-Alexa Fluor 700 Biolegend (30-F11) 103128 1:200 

CD45-APC/Cyanine7 Biolegend (30-F11) 103116 1:200 

CD49a-Alexa Fluor 647 BD Bioscience (Ha31/8) 562113 1:200 

CD62L-APC-R700 BD Bioscience (MEL-14) 565159 1:200 

CD69-BV785 Biolegend (H1.2F3) 104543 1:200 

CD103-BV421 Biolegend (2E7)  121422  1:200 

CD122-APC Biolegend (TM-β1) 123214 1:200 

CD127-BV421 Biolegend (A7R34) 135027 1:200 

NKG2D-PE Biolegend (CX5) 130208 1:100 

GZMB-FITC Biolegend (GB11) 515403 1:50 

PRF1-APC Biolegend (S16009A) 154304 1:200 

Ki67-eFluor 450 Thermo Fisher Scientific (SolA15) 48-5698-82 1:100 

FoxP3-PE-eFluor 610 Thermo Fisher Scientific (FJK-16s) 61-5773-82 1:200 

IFN-γ-FITC Biolegend (XMG1.2) 505806 1:100 

TNF-α-PE/Cyanine7 Biolegend (MP6-XT22) 506324 1:200 

Phospho-Stat1-PE Cell Signaling Technology (D4A7) 25809S 1:50 

Phospho-Stat3-PE Cell Signaling Technology (D3A7) 8119S 1:50 

Phospho-Stat5-PE Cell Signaling Technology (C71E5) 5387S 1:50 



Supplemental Table 3 

 

 

jak1 jak2 jak3 

Slc2a9  0610012G03Rik 

Cd69  Zcchc2 

Ifit1  Bcat2 

Rprd1b  A930005H10Rik 

Oas1g  Sdr42e1 

Rnf213  Egr1 

Ifi44  1500011K16Rik 

Gm10648  Mctp2 

Ogfr  Myo5b 

Gm4951  Cxadr 

Dhrs9  Slc10a6 

Ceacam12  Rarres2 

Mlkl  Atp5c1 

Slfn9  Prdm1 

Iars2  Sorbs3 

Parp9  Irgm1 

Parp14  Kmt5a 

Pinlyp  Trim56 

Pmepa1  Arl5a 

Slc39a2  Map2k4 

Aasdh  Erp44 

Erap1  Ap1s3 

Xaf1  Tsc22d2 

Oas1a  Adam10 

Slc25a13  Commd3 

Plekhb1  Cldn5 

Dnajb4  Chchd3 

Ubxn11  Adgrf2 

Aebp2  Cdsn 

Il4ra  Tmprss4 

Creld1  Rps6ka5 

Cd55  Dmkn 

Ccdc88b  Tmtc3 
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