
0

1

A B

C D

J

F G H I

E

cluster 1
cluster 2
cluster 3
cluster 4

Anti-SSA status Clinical centerClustering

Expression value distribution across samples

Samples

E
xp

re
ss

io
n 

va
lu

e
IFI44L

USP1

EIF1A

DDX3

C4BP

MX1

Cluster

3

1

4

2

UMAP 1

U
M

AP
 2

UMAP 1

U
M

AP
 2

center 1
center 3
center 4
center 5
center 6
center 7
center 8
center 9
center 10
center 15
center 11
center 12
center 13
center 14
center 2

Anti-SSA negative
Anti-SSA positiveUMAP 1

U
M

AP
 2

% with family history AI disease 17.3 %

Principal Component Analysis using all genes 

D
im

 2
 (1

0.
66

%
)

Dim 1 (20.39%)

G
en

e 
va

ria
nc

e 
(lo

g)

Gene mean expression (log)

Cluster



UMAP 1

U
M

AP
 2

Norwegian cohort Lessard et al. James et al.

0

1

0

1

0

1

A

B

C D

UMAP 1

U
M

AP
 2

Anti-SSA positive
Anti-SSA negative

Cluster 1
Cluster 2
Cluster 3

E F

Expression value distribution across samples

Samples

E
xp

re
ss

io
n 

va
lu

e

Dim 1 (23.90%)

D
im

 2
 (8

.7
7%

)

Principal Component Analysis using all genes 



0.0 0.5 1.0 1.5 2.0 2.5 3.0

0

10

20

30

40

50

 IFNa concentration (log 10)

Ig
G

−4 −2 0 2

0

10

20

30

40

50

 IFNg concentration (log 10)

Ig
G

0.0 0.5 1.0 1.5 2.0 2.5 3.0

10

20

30

40

50

60

 IFNa concentration (log 10)

To
ta

l G
AM

−4 −2 0 2

10

20

30

40

50

60

 IFNg concentration (log 10)

To
t_

G
AM

0.0 0.5 1.0 1.5 2.0 2.5 3.0

0.5

1.0

1.5

2.0

2.5

3.0

 IFNa concentration (log 10)

C
3

−4 −2 0 2

0.5

1.0

1.5

2.0

2.5

3.0

 IFNg concentration (log 10)

C3

−4 −2 0 2

0.0

0.5

1.0

1.5

2.0

 IFNg concentration (log 10)

C4

Negative Positive

0.0

0.5

1.0

1.5

2.0

2.5

3.0

Cryoglobolines

IF
N

a 
co

nc
en

tra
tio

n 
(lo

g 
10

) p = 0.52

Negative Positive

−2

−1

0

1

Cryoglobolines

IF
N

g 
co

nc
en

tra
tio

n 
(lo

g 
10

)

p = 0.49

0.0 0.5 1.0 1.5 2.0 2.5 3.0

0.0

0.5

1.0

1.5

2.0

 IFNa concentration (log 10)
C

4

−4 −2 0 2

0.5

1.0

1.5

2.0

 IFNg concentration (log 10)

B2
M

 (l
og

 1
0)

−4 −2 0 2

6.0

6.5

7.0

7.5

8.0

8.5

 IFNg concentration (log 10)

BA
FF

 (l
og

 1
0)

−4 −2 0 2

1

2

3

4

5

 IFNg concentration (log 10)
Ig

 fr
ee

 c
ha

in
s 

(lo
g 

10
)

−4 −2 0 2

2

3

4

5

6

7

8

 IFNg concentration (log 10)

C
C

L1
9 

(lo
g 

10
)

0.0 0.5 1.0 1.5 2.0 2.5 3.0

0.5

1.0

1.5

2.0

 IFNa concentration (log 10)

B2
M

 (l
og

 1
0)

0.0 0.5 1.0 1.5 2.0 2.5 3.0

6.0

6.5

7.0

7.5

8.0

8.5

 IFNa concentration (log 10)
BA

FF
 (l

og
 1

0)

 

0.0 0.5 1.0 1.5 2.0 2.5 3.0

1

2

3

4

5

 IFNa concentration (log 10)

Ig
 fr

ee
 c

ha
in

s 
(lo

g 
10

)

2

0.0 0.5 1.0 1.5 2.0 2.5 3.0

2

3

4

5

6

7

8

 IFNa concentration (log 10)

C
C

L1
9 

(lo
g 

10
)

A B

C D

E

p = 2.8*10−4

r2 = 0.04
Spearman = 0.28  

p = 6.4*10−16

r2 = 0.21
Spearman = 0.48  

p = 8*10−20

r2 = 0.23
Spearman = 0.52  

p = 1.2*10−12

r2 = 0.16
Spearman = 0.41  

p = 4.8*10−3

r2 = 0.03
Spearman = 0.19  

p = 0.04
r2 = 0.01
Spearman = 0.2  

p = 6.5*10−6

r2 = 0.09
Spearman = 0.39  

p =0.11
r2 = 0.01
Spearman = 0.14  

p = 3.5*10−15

r2 = 0.18
Spearman = 0.47  

p = 6.4*10−3

r2 = 0.02
Spearman = -0.16  

p = 1.2*10−15

r2 = 0.18
Spearman = 0.5  

p =0.03
r2 = 0.02
Spearman = -0.27  

p = 0.01
r2 = 0.02
Spearman = 0.23  

p = 0.7
r2 = 3*10−4

Spearman = 0.04  

p = 8.8*10−3

r2 = 0.02
Spearman = 0.24  

p =0.56
r2 = 0.001
Spearman = -0.03  

No Ongoing

0.0

0.5

1.0

1.5

2.0

2.5

3.0

HCQ

p = 0.52

No Ongoing

−2.0

−1.5

−1.0

−0.5

0.0

0.5

1.0

HCQ

p = 0.81

IF
N

a 
co

nc
en

tra
tio

n 
(lo

g 
10

)

IF
N

g 
co

nc
en

tra
tio

n 
(lo

g 
10

)

F



Chromosome

HLA 

KIF3AFcR

Association with anti-SSA status

A B

C

rs9273012 status

M
ea

n 
IF

N
a 

ge
ne

 e
xp

re
ss

io
n

�

�

�

�
�

�
�

��

�

�

�

�

�
�

�
�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�� � �

�

�

�

�
�

�

�
�

��

�
� �

�

�

�

�

�

��

��

����

�

�

�

�

�

�
�

�

�

����

�

�

��

�

� �

�

�
�

�

�

�

��
� �

�

�

�
�

��
�

�

�

� �
�

�

�
�

�

�

� ���� �

�

�

�

�

�

�

�
��

�

�

�

�

�
�

�

�

�

��
�

���
�

�
�

�

�

�

�

�

�

���

��

�

�

�

�

��
�

��
�����

�

�
�

�

�

�

��

��

�
�
�

�

�

�

�

�

�

�

�

�

�
�

� �

�
��

�

��

�

�

�
��

�

�
�

�

�

�

�

��

�

�

�

�
�

�

�

�

�

��

�

�

�

�

�
���

�

�
�

�

�

�

�

��

� �

�

�

��

��

�

�

��

���

�
��
�����

�

�

��

��
��

��

�

�
�

�

�

�

����

�

��

�

�
�

�
��

�
�

�
�

� �

�

�

�

�

�

��

�

�

�

�

���
����

�
��

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�
��

�

�
�

�

�

�

�

�

�

�

��

��

���

��
�

�

���
�

�

�

�

�

�

�

�

�

�

�
��

�

�
�
��

�

�

�

�

��

�

�
�

� �

��

�
�
�
�

�
�
�

�
�
�

�

�

�

�

�

�

�
�

�

�

�

�

��

�

�

�

�

�

�

��

�

�
�

�

��
��

�

�

�

�

�
��

��

�

�

�

��
�

�

�

�

�

�

�

��

�
�
�

�
�
�

�

���

�

�

�

�

�

�

�
�

�

�
�

�

�

�

�

�

�

�

�

� �

�

�

��

�

��

�

�
�

��

�

�

�

�
�

�

�

�

�

�

���

�

�

�

����
�

� ���� �
�

�

�

�

�

�
�

�
�

�

�

�

�

�

��
�

�

�

� �
�

�

�
�

�

�

�

�

�

�

�

�
�

�
�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

� �

��
�

�
�

�

�

��

�

�

�

�

�
�

�

��

�

�

�

�

�

�

�
�

�

�

�

��

� �
�

�

�

�
�

��

�

� �

�

�

��

�
�
��

�

�

�

�

�

�

�
�
�

�
�

�

�

�

���
�

��
��

��

�

���
�
��

�

�

�

�

�

��

�

���

�

�

�

��

�

��

�

�

�

�
� �

��

�

��

�

�

�
�

�

��

�

�

�

�

�

�

��
�

�
�

����

�

�

�
�

�

�

�

�

�
�

�

�

�

���

�

��
��

�

�

��
�
�
�
�

�
���

�

�

��
�

�

��
��
�
�

�

��

�

�

�

�

�

�

��

�

�
�

�

�
��

��

�
�

��

�

�

�
�
�

�
�

�

�

�
�

�

��
�

�

�

���

��

�
�

�
�

�

�

�

�

�

�

�

�
�

�

�

�

�

� � �
��

�
�

�

�

��

��

�

�

���

� �

�

�

�

�
�

�

�

�

�

���
�
��

�

�

��

�

�

�

�

�

��

�

��

�

�

�

�

�

�

�

�

�����

�

����

��

�

�

�

�

�

�

�

�

���

�

�

�

�
��

�

�

�

���

��
����

�

��

�

�

�

�

�

������������

���
��
�
��
���
���
���
�

�

��

�

�
�����
�
��

����

��

�

���

��

������

��

��

�

��

�
��
��

��

��

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

��

�

�
�
�

�

�

��

�

�
�
��

��
�

�

�
�

�

�
�

��

�
�

����

�

�
�
�
�
�
�

�

�
��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

��

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

��

�

�
�

�

�
�

�

�

�

�

���

���

�
�

�

�

�

�
�

�

Chr6 Position (Mb)

ïO
RJ
��
�3
�

�

2

4

6

8

32.4 32.6 32.8 33

&�RUI��

BTNL2

+/$ï'5$

+/$ï'5%�

+/$ï'5%�

+/$ï'4$�

+/$ï'4%�

+/$ï'4$�

+/$ï'4%�

+/$ï'2%

T$3�

360%�

T$3�

360%�

+/$ï'0%

+/$ï'0$

%5'�

� 613V
$PLQR�$FLGV
&ODVVLFDO�$OOHOHV

D

-L
og

10
(p

-v
al

ue
)

G/G            G/A                A/A




