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Expanded View Figures

Figure EV1. Validation of in silico pathogenicity prediction for JAK1 variants.

(A) Heatmap showing mean cluster values of in silico pathogenicity scores for JAKT missense variants. Red indicates higher pathogenic values or negative AAG (protein
destabilization), blue indicates lower pathogenic values or positive AAG (protein stabilization). Actual mean values are displayed in each cell. Color scale represents
normalized values for visualization (red to blue). (B) Histogram showing distribution of gnomAD variants (n = 287) across the two clusters. P value was computed with
Bonferroni-corrected Chi-square test and shown in the figure. (C) ISGF3 complex (STAT1, STAT2 and IRF9) luciferase reporter activity in U4C cells co-transfected with a
plasmid containing the Interferon-Stimulated Response Element (ISRE) and WT or JAK1 variants at baseline or after stimulation with IFN-a (103 U/ml for 6 h); n = 3. JAK1
variants are grouped on the basis of their cluster affiliation. Error bars represent standard error of the mean.

20 EMBO Molecular Medicine © The Author(s)



Marie Jeanpierre et al EMBO Molecular Medicine

A B

oo Distribution of gnomAD variants by cluster
ESMb-1 score :

AAG open-closed 7% 0.00000027
3=
CADD score )
0.50 <
AAG closed ) 82
3 G
MutFunc score 025 o =
3 g
AAG open c A 2=
-0.00 g <
BLOSUM62 [ =
3 o
PolyPhen score -0.25 N g,
©
E Y
AlphaMissense score S © 1=
-050 £ %
ClinPred score _g
SIFT score -0.75 g
[0}
Cluster 1 Cluster 2 o
-1.00 0=

Cluster 1 Cluster 2

STAT1/2 transcriptional activity " Cluster 1

- . Cluster 2

ISRE-firefly / laminB-renilla activity
Normalised to WT NS

N EMVREA O RN OKLL NP 00 A{QVQ'\%A\‘&“%QQ\&%OO*
GRSV, D S I AP O L PRI Y CR IV S oD SN O (L PN A K ¥
NS [FN-o 103U/ml

© The Author(s) EMBO Molecular Medicine 21



EMBO Molecular Medicine Marie Jeanpierre et al

A B AAG open conformation ~ AAG closed conformation
AAG open conformation upon mutation
~[ s43L{ 006 011 -022 024 094 [ s43Lq 005 o006 001 001 000
w| st02p{ 017 011 020 025 @ -1.00 2 &-|  S102P- 006 008 300x107 006 019
2 N241TH -0.30 0.06 -0.64 -0.28 0.16 ﬁ N241T— 001 0.12 -0.01 0.12 0.51 1
n| G307s-{ 010 005 -053 -084 -347 0| 630754 oo 002 oM oot | 068 | Destabilization in
3| ms3v-{ 042 006 -082 -025 060 3| msav o0 §003 . 1B RCy favor of open
| nDpeeoNy -0412 006 015 040  0.15 1 O| DeON- 00 001 004 003 0.0 configuration
ve61M-| -0.43 -0.13 036 -025 -0.26 V661M-|  0.04 000 1.00<10° -1.00x10°  -0.01
N833F- -035 0.02 058 -0.32 081 | N833F{ 002 -0.02 -0.03 -0.02 0.00
~ _ [
-1.01 0 V464M - 0.06 0.15 -0.03 -0.03 -0.02 Neutral zone
N (4] H596D— -0.41 0.12 -0.33 027 0.26
B 3 A634D -0.06 -0.08 0.02 0.02 0.00
- : - S7031{ 024 [ 098 | o007 0.07 0.00 o
a ! | cr87F- o012 0.08 047 0.10 Destabilization in
= 3| Pps15s o047 052 favor of closed
(&) O| Rrsr9G -1 configuration
N917D 043 018 015 057 040 2 No17D-EEl o0 o oor | om0
-2.00x103  -2.00%10°3 0.00

o o o
& &
& %o““

[T proximal

[ cabonyt
B cen

B -v0una
[ weak H-bond
I 1y crophobic
B conic

B o

[ weak potar
[ vaw

B vow clash

E

10

w
Skeletal protein deviation from control

22 EMBO Molecular Medicine © The Author(s)



Marie Jeanpierre et al EMBO Molecular Medicine

Figure EV2. Structural insights into uniquely predicted variants.

(A) Predicted stability perturbation (AAG) of JAK1 variants in the open conformation, computed using five different methods (see Appendix Supplementary Methods).
(B) Comparative analysis of AAG values between open and closed JAK1 conformations, revealing the intrinsic tendency of mutated JAK1 to favor either conformation by
minimizing the associated Gibbs free energy costs. Negative values indicate the tendency to adopt the closed conformation, while positive values point to a preference for
the open conformation. (C, D) Chord plots illustrating residue-residue interactions in the JAK1 closed conformation. (C) Interactions involving wild-type residues.

(D) Interactions altered by the variant. Each thread represents an atomic interaction, color-coded by interaction type. (E) Heatmap of root-mean-square deviation (RMSD)
computed between pair of structures, quantifying the similarity between two superimposed atomic coordinates (see Appendix Supplementary Methods).
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Figure EV3. Inflammatory cytokines secreted by U4C cells expressing JAKT variants.

MCP-1 or IP-10 levels measured in the supernatant of transfected U4C cells 24 h after transfection with WT, or JAK1 GOF (p.A634D), or patient’s variants. n =2
independent experiments.

24 EMBO Molecular Medicine © The Author(s)



Marie Jeanpierre et al

© The Author(s)

1.0 =
I ) .
5
[ -
< . °
(D b .
e — — .
o
Q 1 . —
N .
‘% 0.51 .
£ 4
o
g
= 4
'<£ 4
»
Q
0.0, H i b ] 1
T T T T T T T T T T T T T T
LIS T IS SIS TSNS
@OV 0 O 9 L0 R @ OV 0 O 9 O R
MRS OIRIES < >R S S <
S8 c.}'\é&) @é’\\\ c.)\'»é@ < cfg o S é§\\(\® \@0\\\ (-;\‘\\5@ < 0(8 ©
@ <O & o @ 40 O
<9 © v <9 W v
P815S R879G

Figure EV4. Differential effect of JAKinibs on transduced U4C cells.

Western blot quantification of STAT1 phosphorylation in U4C cells transduced
with different JAKT variants at baseline and after different JAK inhibitors
treatment. pSTAT1 band quantification is normalized to total GAPDH and
baseline condition. n =2 independent experiments. Histogram represents the
mean.
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