Science Advances

RVAAAS

Supplementary Materials for
STAT1 maintains naive CD8" T cell quiescence by suppressing the type I
IFN-STAT4-mTORCT1 signaling axis
Yoon-Chul Kye, Gil-Woo Lee, Sung-Woo Lee, Young-Jun Ju, Hee-Ok Kim, Cheol-Heui Yun*, Jae-Ho Cho*

*Corresponding author. Email: cyun@snu.ac.kr (C.-H.Y".); jh_cho@chonnam.ac.kr (J.-H.C.)

Published 1 September 2021, Sci. Adv. 7, eabg8764 (2021)
DOI: 10.1126/sciadv.abg8764

This PDF file includes:

Figs. S1 to S4



SUPPLEMENTARY FIGURES

A Thymus from WT or Stat1* B
Thymus CD8 SP
15
—WT
WT 100 200 [ P
2 %0 & 150 W stat1 DP 55
= - »m
g = g
g X S 100 5%
£ 70 © s 2
s 1° 5 25 CD8 3y Jos
s 2 3 20 SP og
210 2 15 O
o
- = O = 1? CD44 ———> 00 "
Stat1 0 0 4&\ '5\,\
S S )
i T &F F L F&F F L
a Q" L Q" L
o [ONE) [OaENE)
C Ifnar” D E
82 | o CD44 CD8" CD44° CD8" CD44" CDg"
- 2.5
; 8, 40, - WT
06| § c . 2 a = St
&g 201 . T . 230
8o £ & d
S R R ) AR a) 2o 159 - 4 g20
= X .
Ifnar”.Ifngr’ Stat1” $ © 5 5 \c: 10
S& 1014k = 3
.| 803 o~
‘° 0 0
‘ o 05 . . . Spleen Lymph Spleen Lymph
< W1 911 Ry ¥ node node
g &«
o _ v &
SRR o 0t 0t 10 «
CDg ——— >
F Lymph node Spleen
20 20 *
8000 x @ * 0 1
é = =815 < 815
@ 6000 Y Y
i 8 gk
s X X 10 X X10
LR =5 =5
by X T X
Q 20000 o " TR TEs
0-+— T 04— T
> N K N
¢y SO
G Thymus from BM chimera
Thymus CD8 SP 100+
n.s. J - WT
8004 — ‘:’;) %0 = Stat1*
S S 80
® 600 E
L= £ 70+
Q -
b3 Lé 400 ks 15
3 2 104
S 200 5
3} . < 51
WT Statt1* 0-
s & g K
23 <

Figure S1. Effect of Statl deficiency on thymic T cell development. (A) Flow cytometry for
CD4 and CDS8 expression on thymocytes from WT and Stat/”~ mice. Bar graphs show
percentage and absolute cell number of CD4 CD8" double-negative (DN), CD4*CD8" double-
positive (DP), CD4"'CD8  and CD4 CDS8" single-positive (SP) thymocytes. (B) CD44

expression in CD4-CD8* SP thymocytes from WT and Stat/~~mice. (C) Flow cytometry for



CD44'° and CD44" CD8" T cells and (D) relative level of CD44 expression in CD44!° CD8* T
cells from WT, Ifnar”", Ifnar”"Ifngr”", and Statl”~ mice. (E) Percentage of Ki67" cells in
CD44% and CD44" CD8" T cells from WT and StatI”~mice. (F) Level of CD44 and percentage
of Ki67" cells in P14 CD44'"° CD8" T cells from WT and Stat/~~mice. (G) Flow cytometry for
CD4 and CDS8 expression on thymocytes derived from WT and StatI”~ BM cells as in Fig. 2
A. The results are presented as the mean + SEM. Data are representative of 3-4 independent

experiments. *, P < 0.05; ™, P <0.01.
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Figure S2. Effect of Statl deficiency on the responsiveness to TIIFN and IL-7. (A) In vitro

proliferation and (B) phosphorylation of STATS of WT and Stat/~~ naive CD8" T cells in

culture with IL-7. (C) In vitro proliferation and (D) phosphorylation of ZAP70, PLCy, and

ERK of WT and StatI~~naive CD8" T cells in culture with either plate-bound for (C) or soluble

aCD3 for (D). (E) In vitro proliferation of WT and StatI” naive CD8" T cells in culture with

IL-7 and soluble aCD3. (F) Experimental scheme for adoptive transfer and (G) in vivo

proliferation of WT and Stat/~~CDS8" donor cells from irradiated (500 cGy) Tapl~" recipients.



(H) In vitro proliferation of WT and StatI”~ naive CD8" T cells in culture with the indicated
cytokines. (I) Experimental scheme for adoptive transfer with retroviral transduced cells as in
Fig. 4 A. (J) In vivo proliferation of Stat/7~CD8" donor cells transduced with retroviral vectors
encoding either full-length (fl) or truncated (t) construct of Stat/ gene in poly I:C-treated B6
recipient mice. The results are presented as the mean+ SEM. Data are representative of 3-4

independent experiments. **, P < 0.01; ****, P < 0.0001.



A B
wWT Stat1” (12 hr) WT Stat1”
IL-7 0 1 0 1 1 1 0 1 0 1 1 1 24 hr 48 hr 24 hr 48 hr
IFN-B 0 o 10 10 1 0.1 0 o 10 10 1 0.1 (ng/mh -7 1 0.1 1 1 0.1 1 1 01 1 1 01 1
il
cal — JpStat2  IFN- 0 10 10 0 10 10 o 10 10 o 10 10 "™
-—- “* | p-Stat5
64J = —— — -— — D — J‘p,StaM za—l — _~| p-S6
BT e e —————— Sg_l.—-- SIS | . .
IL-7 + IFN-
C WT Stat1” (48 hr) D i
“
11 11 T WT Statt
IFN-B 0 10 1 0.1 0 10 1 0.1 5 24 48 72 96 5 24 48 72 96
281 - | P58 L - ———— | e
51 e
s —Seeseses OGP | . - p-AKEST
514 -
WT Stat1”- . . o—n | p-Erk
E (72 hr) 304
L7 1 111 1111 — pr——
/mi, o « p-p38
FNB 0 10 1 01 o 10 1 o1 @™ 284 — Y ey
sl e - - -- S | e-Mye a0 — — e— — —-“— B-actin
_“ L
30 B-actin
IL-7 + IFN-B * inhibitors IL-7 (0.1 ng/ml) IL-7 (1 ng/ml) rragd promoter site
wT Stat1” None IFN-B None IFN-B [864 | [337] [222] rragd
¢ P o 2 x ¥ x ¥
L LS N N N N Statd
SIS A A b S 04
. P STAT5 5 5 = WT
. e T o ) _——-I PaTAT: 503 203 m stan+
[For W W | oM £ £
sl o= w0l =~ =] RagD 5 02 502
a0 2 I | RagD = 01 201
- s J‘-— —M B-actin 0.0 M Mz 00
287 864 -337 222 864 337 222
s - -, |B-actin
| J K L
- R IL-7 + IFN-B % inhibitors
_IL-7 (10 ng/ml; 24hr) IL-7 (1 ng/ml) + IL-12 (10ng/ml; 4 d) ) B
None IFN-B + Rapa (500ng/ml) __Exvivo wr Stat1*
P CD44° CD44" . .
¥ ¥ CD44° CD44" & S
& & & & o S| p-Statd e O & e O K
) ) & O V\QW P & O g\“ S
—_— PS5 No 39| S| RagD SR\ N SR N
oo — | pStat o | ——vs> o] ] psTATe
514 —_— p-AK{™ 39_]“ pactn  4°
30/ s | RagD Rapa 1 264 - | pse
286 e | P-S6 Lo |- —— - ‘-g B-actin
[ ——— ;- e —
304
M IL-7 + IFN-B £ inhibitors
None MG132 150 ’_‘_\—‘
c
W L]
Z100
NH4CI Leupeptin % 50
=

cv—mMmM >

=)

&

&

00»9
e"@@

Figure S3. Effect of Statl deficiency on T1IFN and IL-7 signaling. (A) Phosphorylation of

STAT2, STAT4, and STATS, (B, C) S6, and (D) AKT, ERK, and p38 in WT and StatI~ naive

CD8" T cells after culture with various concentrations of IL-7 and IFN-f for the indicated time

points. (E) Expression of c-Myc and (F, G) RagD in WT and Stat/~~naive CD8" T cells after

culture with various indicated conditions. (H) ChIP assay for STAT4 and STATS binding to

the indicated promoter regions of rragd gene analyzed in WT and Stat/”~ CD8" T cells after

culture with IL-7 and IFN-f for 2 days. (I) Inmunoblotting for the various indicated signaling

proteins in WT and StatI”~ CD8" T cells after culture with IL-7 and IFN-B. (J) In vitro



proliferation of CD44" and CD44!"° B6 CD8" T cells after 4 days culture with IL-7 and IL-12
in the absence or presence of rapamycin. (K, L) Immunoblotting for phosphorylated STAT4
and S6 and of RagD expression (K) in freshly isolated ex vivo CD44" and CD44'° B6 CD8* T
cells, and (L) in WT and StatI7~ CD8" T cells after culture with IL-7 and IFN-B in the absence
and presence of the indicated inhibitors. (M) In vitro proliferation of Statl”~ naive CD8" T
cells after culture with IL-7 and IFN-f in the presence of the indicated inhibitors. The results
are presented as the mean+ SEM. Data are representative of 3-4 independent experiments.

Statistical significance is calculated using unpaired t-test. **, P < 0.01; ****, P <0.0001.
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Figure S4. Pathologic nature of STAT1-deficient T cells in an IBD setting. (A) Absolute
number of CD4" T regulatory cells (Treg; CD25 Foxp3™), B cells (B220"), and NK cells
(NK1.1%) from WT, Statl~~, and StatI~~Ifnar”’~ mice as in Fig. 5 A-D. (B) Flow cytometry
and (C) absolute cell number and (D) percentage for intracellular IL-17A and IFN-y production
from donor CD4" (from WT) and CD8" T cells (from WT, StatI~~, or Statl~"Ifnar”’~ mice)

adoptively transferred into Rag/~~ recipient mice as in Fig. 5 E. The results are presented as



the mean + SD. Data are representative of 3-4 independent experiments. Statistical significance
is calculated using unpaired t-test and two-way ANOV A multiple comparisons. *, P < 0.05; ™,

P<0.01; ", P<0.001; ", P<0.0001.
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