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Supplementary Figures 

 

 

Supplementary Fig. 1. Cytotoxicity of ABT-317 and conditioned media stimulation 

Cytotoxicity of ABT-317 and conditioned media stimulation was measured by relative cell viability (%) 

using CellTiter-Glo assay. ! -values were calculated by an unpaired Wilcoxon rank sum test and adjusted 

for multiple testing with the Holm–Bonferroni method (! -adjval ! 0.05, (*)). 









 

 

Supplementary Fig 2-22. Heatmap plot revealing the expression of the genes for selected Hallmark gene 

set signature from Fig 2A and B in RA-FLS cells with different treatment groups. Color scale indicates 

the relative gene expression. 

 

 

 

 



 

 

Supplementary Fig. 23. Top marker genes in each cluster 

UMAP plots of all 87,108 cells by Seurat clustering (resolution = 0.2). For each individual cluster, we 

identified the top ten genes that were differentially expressed in a cluster compared to others by Seurat’s 

"#$%&''()*+,*  function. Top 10 marker genes were identified by !  adjusted values. 

 

 

  



 

 

 

Supplementary Fig. 24. Proposed model of HIF1A related pathways after treating ABT317 (JAK1 

selective inhibitor) in conditioned media (Stim) treatment. 

Involvement of HIF1A and its targets in different pathways after stimulating FLS cells with conditioned 

media (Left) and with treating ABT-317 (JAK1i). Stimulation of FLS with conditioned media induces 

upregulated HIF1A gene and it implicates in promoting glycolysis, angiogenesis, inflammation, and ECM 

remodeling. The effects of ABT-317 (JAK1i) may downregulate the HIF1A related pathways in 

stimulated RA FLS cells. (Red color: Upregulated genes; Blue color: Downregulated genes) 

 

  



Supplementary Tables 

Supplementary Table 1. The list of DEGs in Fig 1D 

Overlapped genes from Fig. 1C were selected by top overlapped logFC values from each comparison. 

 

 

 

 

  



Supplementary Table 3 

DEG between CM-stimulation and ABT-317 1µM (Stim) was determined and marked yellow if a false 

discovery rate meets thresholds (-log10 (FDR) ! 0.1). 
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Supplementary table 2 

DEG between Unstim and CM-stimulation was determined and marked yellow if a false discovery rate 

meets thresholds (-log10 (FDR) !  0.1). 
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Supplementary Table 4. RNAseq logFC results for the genes from qRT-PCR validation 

Comparisons of RA-FLS cells gene expression changes (Log2 Fold Change) in DEGs (Stim vs. Unstim, 

ABT-317 1µM (Stim) vs. Stim).  

 

 

 

 

  



Supplementary Table 5. Top marker genes in each cluster 

Total 87,108 cells were clustered by Seurat clustering method (resolution = 0.2). For each individual cluster, 

we identified the top ten genes that were differentially expressed in a cluster compared to others by Seurat’s 

"#$%&''()*+,*  function. Top 10 marker genes were identified by !  adjusted values. 
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Supplementary Table 6. Differentially expressed genes between cluster 2 and 5 

We identified the differentially expressed genes between clusters 2 and 5 by Seurat’s "#$%()*+,*  function 

using a threshold of-!  adjusted value <0.1 (FDR <10%). 
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%+)--&)(- *
%+-,'* %+%1)* %+%1-1/&'

' *
396$34&)* ,+//! 0/- * 0

%+)-/1(&)*
%+,/)* %+(%1* .+1.! 0&1*

<;#< * &+'-! 0-- * 0%+)-/)* %+&)'* %+-,/* /+()! 0%1*



3"4/&! * (+('! 0%)* 0
%+)&%-/1)*

%+//* %+-)'* ,+-1! 0%'*

6&3:?* (+1(! 0&-* 0%+)&(/-, * %+1-.* %+,-1* ,+'.! 0-1*
";5 * &+''! 0-( * 0

%+)&((-,&*
%+/,-* %+-..* /+'/! 0-%*

>9<, * /+),! 0-- * 0
%+)&.&-%1*

%+-.1* %+%)* '+()! 0%1*

A9<3-* (+&.! 0%,* 0
%+)/-/..) *

%+-11* %+%.,* %+%')/..1
. *

!?9 * -+.&! 0-1* 0
%+)(&-,&)*

%+/&.* %+-)-* &+'&!0-/ *

63#&* &+&,!0-, * 0
%+)()..'/ *

%+/&* %+-.-* /+-/! 0-&*

;C"97- * 1+)/! 0-' * 0
%+)''('-' *

%+'-'* %+/'.* -+-%!0-%*

43=9 * &+..! 0-- * 0%+)')1). * %+&,/* %+-/1* (+%%!0%1*
942/)2 * (+-,! 0%.* 0

%+),%&%&.*
%+-,'* %+%./* %+%%%'1,.

1*
"8A3"- * &+(-!0%1* 0

%+)1/(/%/*
%+-&/* %+%'.* %+%%//(&'

' *
B4"3&* (+..! 0-1* 0

%+)1(&/-1*
%+/%(* %+-.)* ,+11!0-/ *

;5!5-%,
<*

-+-.! 0-/ * 0
%+).-)'-& *

%+&%)* %+-%,* -+,(! 0%)*

<<7<-. * -+%(!0%,* 0
%+).&%.-&*

%+--'* %+%'(* %+%-((.'(
- *

;D5#* '+.%!0-, * 0
%+).),/(( *

%+&)* %+-(1* .+%(!0-&*

3789:* &+'%!0(( * 0
%+))/,1(/ *

%+1)1* %+'./* /+(1! 0(%*

"F>- * ,+-/! 0/%* 0
%+))'-((& *

%+1-)* %+'&&* .+'-! 0&,*

B9;1* ,+&-! 0&&* 0
-+%%&,%&)*

%+(/)* %+&,-* .+,&! 0-. *

5"7- * &+.)! 0%,* 0
-+%&%&&%.*

%+-%1* %+%(1* %+%(%-&.&*

;6D- * 1+1(!0-, * 0
-+%&%',-1*

%+'%)* %+/&/* -+%1!0-- *

@!46-* -+')! 0%,* 0
-+%&,,%1.*

%+-%.* %+%(.* %+%&&--%(
( *

<!"46 * /+)&! 0-- * 0-+%((&-.* %+-()* %+%,'* '+((! 0%1*
6&3:C* -+(-! 0-%* 0

-+%''1.)- *
%+-)/* %+%)-* -+),! 0%,*

<!"4B * -+'/! 0-- * 0-+%./-.1 * %+&%/* %+%)(* &+-&!0%1*



;54> * ,+(/! 0-, * 0
-+%.1,'%1*

%+&..* %+-',* .+)&! 0-&*

:3"<8 * &+/)! 0%.* 0
-+%).&,.. *

%+-&&* %+%'* %+%%%//-1
, *

5DA2-* (+&)!0%)* 0
-+---&'/( *

%+-()* %+%,&* '+),! 0%'*

;985') * ,+//! 0-( * 0
-+--&.-(- *

%+-,,* %+%1.* .+1)! 0-%*

937'-34- * '+./! 0%.* 0
-+--/,,/- *

%+-()* %+%,* %+%%%.%.&
) *

<27"-- * &+/'! 0-&* 0
-+--''.'- *

%+&'1* %+-&)* /+&,! 0%.*

3<3" * &+,/! 0%)* 0
-+-&/,/-. *

%+&(1* %+-&)* /+,'! 0%'*

7#4* ,+'1! 0%1* 0
-+-&(1)11*

%+-)&* %+%),* %+%%)--%1
. *

EA!&;* -+%)!0-- * 0
-+-&,'/.1 *

%+&/&* %+-%.* -+'-! 0%1*

<!"45 * &+'(! 0-%* 0
-+-//,-/. *

%+-/* %+%'* /+'&! 0%,*

7A:( * .+''! 0%)* 0
-+-/,(1// *

%+-',* %+%1* %+%%%--.,
. *

:AC>' * (+%&!0-/ * 0
-+-/1)),( *

%+-.* %+%.&* '+'.! 0%)*

<!"4" * ,+-,! 0%)* 0
-+-((./.& *

%+-&'* %+%'* .+''! 0%'*

<B#&* &+)%!0-/ * 0
-+-()/.(- *

%+//&* %+-)'* (+%&!0%)*

4;;$- * '+(1! 0-1* 0
-+-,1/(., *

%+/.&* %+&&'* 1+'.! 0-/ *

28"<%--// * -+%,!0-( * 0
-+-,.1-)) *

%+/,-* %+-1)* -+(1! 0-%*

995&* -+,(! 0-&* 0
-+-1&,.-( *

%+-,)* %+%,-* &+&.!0%.*

5!2B * /+,)! 0%)* 0
-+-.&/&'( *

%+-/,* %+%'/* '+-&! 0%'*

<84&3* &+&-!0%1* 0
-+-)-1(.. *

%+-&1* %+%'* %+%%/%,.(
&*

46:-) * -+%1!0-- * 0
-+-))'-), *

%+-/-* %+%'/* -+()! 0%1*

:62- * /+1'! 0-. * 0
-+&%.%.-/*

%+/'-* %+-)-* '+&%!0-( *

$9!5& * /+('! 0%.* 0
-+&&/,%&1*

%+-.&* %+%.(* %+%%%(1./
&*



"49YZ/+%%* 1+)&!0-/ * 0
-+&(-1&/) *

%+-.1* %+%.-* -+-%!0%.*

!#<>& * /+/&! 0-/ * 0
-+&(/(-(. *

%+-(,* %+%'/* (+,-! 0%)*

68#;-6-< * '+(%!0-/ * 0
-+&'(/%', *

%+&')* %+-/1* 1+()! 0%)*

65$A/ * -+/,! 0%)* 0
-+&'()&'. *

%+-(&* %+%'.* -+.)! 0%'*

#$>&* -+'/! 0-&* 0
-+&,.)-/1 *

%+-,-* %+%1&* &+-/! 0%.*

68#;&6&3
<*

/+,,! 0-&* 0
-+&1-,%,)*

%+-'' * %+%,)* '+%.!0%.*

#5<( * -+'%!0-' * 0
-+&1-.%,1*

%+/('* %+-)* &+%.!0-- *

4<23:* &+,1!0-) * 0
-+&11')%)*

%+&./* %+--)* /+1-! 0-' *

537&2- * .+')! 0-- * 0
-+&)/11/1 *

%+&-/* %+%)'* -+-)! 0%,*

65$A&* (+.&! 0-, * 0
-+/%)%/&'*

%+/..* %+&()* ,+,.! 0-&*

#472-* (+('! 0-&* 0
-+/&%1/'&*

%+&&'* %+%).* ,+-1! 0%.*

;B- * /+)-! 0&%* 0
-+/&11/1( *

%+&&(* %+%.(* '+(&! 0-, *

4!$-%* &+.,! 0%,* 0
-+//''(./ *

%+-%'* %+%((* %+%/),-,-
&*

<!"4= * 1+(/! 0-( * 0
-+/'/,.1' *

%+&%'* %+%.'* -+%/!0%)*

<984-* )+',! 0/1 * 0
-+/1&1-'1 *

%+').* %+//.* -+//! 0/&*

:5"& * -+&/! 0%)* 0
-+/1),(.' *

%+-&(* %+%(/* -+1-! 0%'*

25>103#-* 1+%-!0-, * 0
-+/)/%)(( *

%+-1/* %+%,&* )+1/! 0-&*

<B34&* (+%.!0-( * 0-+(-'1'& * %+&(.* %+-&* '+,1! 0-%*
<B34&2* /+)-! 0%.* 0

-+(-1-(.- *
%+-/)* %+%()* %+%%%'(&'

&*
B8:&%A* /+).! 0-, * 0

-+(/-.-11 *
%+&-'* %+%.'* '+'&! 0-&*

25"A- * -+(-! 0%)* 0
-+(/'&%(/ *

%+-&* %+%(-* -+),! 0%'*

"<34$ * 1+-'! 0-( * 0
-+()%11,, *

%+-1.* %+%')* )+)&!0-%*



#4<&' * &+1&!0-%* 0
-+()/,.-. *

%+-%.* %+%/'* /+1.! 0%,*

"<34$& * &+.-! 0-- * 0
-+()(/)-/ *

%+--&* %+%/,* /+.)! 0%1*

93<$34- * 1+%/!0-/ * 0-+())'// * %+-&&* %+%(-* )+1'! 0%)*
#;5"- * 1+(/! 0&/* 0

-+'%-%,/1*
%+(&1* %+&&/* -+%/!0-. *

68#;-6-! * -+%&!0-&* 0
-+'-1&/&) *

%+&%)* %+%)(* -+(-! 0%.*

"7<.% * -+/1! 0-' * 0
-+'-1'%/, *

%+-((* %+%()* -+)-! 0-- *

<7B- * ,+..! 0-1* 0-+'/,,') * %+-)(* %+%,.* )+'(! 0-/ *
;3<</ * &+'&!0-/ * 0-+')1,-/ * %+-%'* %+%/-* /+'%!0%)*
"E:& * -+11!0-/ * 0-+,/)%)) * %+--/* %+%/&* &+(,! 0%)*
B8:--* .+/&! 0-( * 0

-+,((%,(& *
%+-'* %+%(,* -+-'! 0%)*

<7B"/ * -+'-! 0-' * 0
-+,''/'/& *

%+-1'* %+%,'* &+%)!0-- *

#6<A4- * -+&'! 0-/ * 0-+,)/'%( * %+-/,* %+%(-* -+1/! 0%)*
B8:(3* -+.-! 0-%* 0

-+,)(,&-' *
%+-%)* %+%/-* &+'-! 0%,*

4AB* 1+&.!0&%* 0
-+1%/-(&(*

%+-.'* %+%,* -+%-!0-' *

78346/* 1+)%!0&&* 0
-+1%)('(1 *

%+&(1* %+%..* -+-%!0-1*

"E#34- * )+%'!0-) * 0-+1/,'%- * %+&//* %+%.* -+&,! 0-( *
$;#!- * -+%,!0-&* 0

-+1(11,&' *
%+-&/* %+%//* -+(1! 0%.*

:$:' * .+'%!0-- * 0
-+.%.%/,/ *

%+-,-* %+%,'* -+-.! 0%,*

<!"4! * /+%%!0-( * 0
-+.-/''&1 *

%+-.,* %+%1* (+-1! 0-%*

4>7C2* '+%,!0-1* 0
-+./-,,.( *

%+-/&* %+%/,* 1+%&!0-/ *

<<"3& * 1+.(! 0-) * 0
-+..-&/1- *

%+-,1* %+%'&* -+%)!0-( *

;>4&3* '+'&! 0&-* 0
-+.)-('&' *

%+&.(* %+-&&* 1+,,! 0-1*

B"2- * '+)1! 0&%* 0
-+)/%.-&/ *

%+-//* %+%/(* .+&)! 0-, *

49<- * -+(%!0&&* 0
-+)/-)1-. *

%+&'* %+%)-* -+)(! 0-. *

68#;-6-3 * /+,(! 0-1* 0
-+)(1&/&, *

%+-/1* %+%/'* '+%'! 0-/ *



7!47<- * )+%1!0-) * 0-+)1'-/( * %+-/,* %+%//* -+&,! 0-( *
;4C&* &+&%!0&,* 0

-+)1,(/.( *
%+&(&* %+%.&* /+%'!0&&*

<7<3/ * -+.&! 0-/ * 0
-+).11%)' *

%+-%.* %+%&'* &+'/! 0%)*

499-- * -+/'! 0-1* 0
-+)..&&&, *

%+-%,* %+%&(* -+.1! 0-/ *

3E9B3* -+(&!0-1* 0
-+)).-((/ *

%+--,* %+%/* -+)1! 0-/ *

B8:&/* /+('! 0&&* 0
&+%%(11))*

%+-1-* %+%(/* (+1)! 0-. *

6559 * -+.&! 0&&* 0
&+%/(&1((*

%+-.,* %+%()* &+'&!0-. *

3"2" * -+&.! 0&(* 0
&+%('),1) *

%+&%-* %+%'.* -+11!0&%*

A89<'* .+/%!0&(* 0
&+%,,()(&*

%+-))* %+%'* -+-'! 0-) *

5B8,1* /+//! 0&.* 0
&+%.%/,%.*

%+&&* %+%'.* (+,&! 0&(*

<!4'' * .+,'! 0&&* 0
&+%.%,((1*

%+-,,* %+%(&* -+&%!0-1*

EA!&<* '+'(! 0&(* 0
&+%)%,))/*

%+&&* %+%,,* 1+,.! 0&%*

<7<3. * (+%,!0-' * 0
&+%)&&.//*

%+-%-* %+%&&* '+,/! 0-- *

<<"A&* 1+/.! 0&%* 0
&+-,()1., *

%+---* %+%&/* -+%&!0-' *

7BBYZ-+%%* -+/'! 0/' * 0
&+&%/,),/*

%+/%(* %+%.,* -+.1! 0/- *

<<"A- * &+()!0&&* 0&+&'/1-( * %+-,'* %+%'/* /+(,! 0-. *
3#45* -+-%!0&.* 0

&+&)'-./) *
%+&-* %+%''* -+'&! 0&(*

68#;-6(< * &+%)!0&&* 0
&+/-(..&' *

%+(%/* %+&/&* &+)%!0-. *

!#5- * -+,,! 0&/* 0
&+/-.-//1 *

%+-,)* %+%/1* &+/-! 0-) *

68#;-6-A * &+/,! 0-1* 0&+/&1.(* %+-,-* %+%('* /+&1!0-/ *
<7<&%* '+('! 0-) * 0

&+(&.,''' *
%+-%,* %+%&* 1+',! 0-' *

<!"4: * -+%(!0&' * 0
&+((1%,,)*

%+&'1* %+%.-* -+('! 0&-*

72$34' * -+)1! 0&/* 0
&+(1/)(/, *

%+-&1* %+%&'* &+1/!0-) *

 



Supplementary Table 7. Primer information for qRT-PCR  

 

 

Supplementary Table 8. Hashtag antibody information for scRNAseq 

 

 


