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Abstract
BACKGROUND

7DND\DVXTV D Usahhtge Vessel vasgulitis with important infiltration of-pro
inflammatory T cells in the aorta and its main branchasijtsetiology isstill unknown.
Here we explore the critical involvement dAK/STAT signalingpathwayin pro-
inflammatory T cel differentiation and disease progress of TAK patients.

METHODS

We analyzedranscriptomend interferon gene signatweFACS-sorted CD4+ and CD8+ T
cells fromhealthydonors (HD) and TAK. Thenwe testedin vitro andin vivo, the effects of
JAK inhibitors JAKinibs) in TAK patients

RESULTS

Transcriptome analysis showed 248 significantly dysregulated genes for CD4+ samples and

432 for CD8+ samples between healthy donors (HD) and Takayasu (TAK) patients. Among
dysregulated genes, a great enrichmenp&bnways linked to interferons (espegidilpe |

interferons), JAK/STATsignalingand cytokines/chemokingslatedsignalingwas noticed in

TAK. We confirmed by gPCR the upregulation of ihierferon gene signaturéSG)

signature in TAKJAKInibs inducedbothin vitro andin vivoa marked reduction of CD25
HISUHVVLRQ E\ &' DQG &' 7 FHOOV D VLJQLILFDQW GHFUI
of CD4+ IL-17A+ Th17 cells and an increase of CD4+ FoxP3+ CD25+ Tregs cells in TAK
patients.JAKinibs also allowed decreased C reactive protevel and steroid dose reduction.

CONCLUSIONS

JAK/STAT signalingpathway is critical in thegthogenesisf TAK andJAKinibs maybe
very promisingn the treatment of TAK.



Introduction

7TDND\DV XTIV DUW lidd wes&yasaulitis(L\VV) preferentially affectinghe aorta

and its main branchésvessel inflammation leads to wall thickening, fibrosis, stenosis, and,

in some, complete occlusion of the artekithough TAK has a worldwide distribution, the
disease is known to be maremmon in young women mostly in the second or the third

decade of life. Patients with TAK have a high morbidity rate, 50% will relapse and experience
a vascular complication within 10 years from diagrfosis

There are several lines of evidence showing that TAK inflammation is mediated by T cells
and macrophages, predominantly in the adventitial and medial1dy&@B4 T cells

activaion is driven by Th1 and Th17 cells in the peripheral blood and inflamed fiss(1&s

24 Neovessels and adwitiial vasa vasorurare the main sites where circulating leucocytes
are recruited into the vascular Bellolecular mechanisms underlying the differentiation of
pro-inflammatory T cells in TAK patients are essentially unknown.

Currently, TAK patients arprincipally treated withaspecificcorticosteroid§ which are

associated with potential side effects, especially when used for-¢éiteagourseTo develop
more efficient treatmestgainst this persistent and deleterious inflammation in patients,
physcians need a deeper understanding of the disease and its underlying mechanisms

One of these novel ways could beetJAK/STAT signaling cascade which is a central
biological pathwayaiming at transferring ligands/receptors signals from the extracellular
medium to the nucleus, finally leading to the transcription of humerous downstream genes.
This pathway is involved in many critical immune functions, such as cytokines, chemokines
andinterferonssignaling By now, there are several novK inhibitors JAKinibs) that can
inhibit JAK kinases function, allowing to dampen the downstraggnaling Different first
generation JAKinibs exist and differ by their specificitiesther JAK1 and JAK2 for
Ruxolitinib or Baricitinib, or JAK1 and JAK3 for TofacitinibThey decrease the global
cytokine response of the céll& 1° andreduce both response and secretion of mainly pro
LQIODPPDWRU\ F\WRNLQHV E\ -8 Fheybava/shondpFrorisingresilts R U
in giant cell arteritis GCA), another large vessel vascufiti$ 12,

Here, we providé a rationale for the use of JAKinib treatments in TAKIsing
transcriptomicswe shoved that JAK/STAT, interferons and cytokines/chemokinaslated

genes and biological pathways are highly upregulated in TAK patients in both CD4+ and
CD8+ FACSsorted T cells. We also showed that bathvitro and in vivo, the use of
JAKinibs decreased sestion of preinflammatory cytokines, reduced Thl and Thl7
polarization and restored the balance between Teffs and Tregs. JAKinibs were also efficient
to control TAK inflammation and spare steroids in 3 TAK patients. Thaggeting
JAK/STAT signalingcould represent aew therapeutiavenuein the immunomodulation in

TAK patients as they act upstreashkey proteins regulating inflammation events in large
vessel vasculitis.

i



Methods
Study population

The study population consisted28 consecutivel AK patientswith median agef 37.6 years
(IQR [27.1;50])fulfilling the American College of Rheumatology criteria for the
classification of7 D N D\ D V X ¥, hritwW ¢haractdtiss of TAK patients are indicated
in Table 1 Blood samples fror37 sex and agenatched healthy donors (HD) were obtained
from the Etablissement Francais du Sdagility (Hopital de laPitié-Salpétriere Parig and
used as controls. The study veggproved by our institutional ethics review board and was
performed according to the Helsinki declaratiohtek patients witlactive Takayasx | V
arteritis were treated withAK inhibitors (JAKinib). Their medical history, treatmestind
outcome were colleed from medical charand are presented in tB&ipplementary Table

1

T cellssorting, culture and flow cytometryanalysis

PBMCs for either healthy donors (HD) or Takayasu patient¥K(Twere thawed andither
usedunsortedfor flow cytometry analysis of whole PBMCs, see belaw)}ACSsorted

(CD3+ CD4+ and CD3+ CD8+ T celland putin culturein 48 wells plate at 1 million cells

per mL using R10 culture medium (RPMI supplemented with SAglutamine and
Penicillin/Streptonycin) during 5 daysconcomitantly with either PBS, Tofacitinib or
Ruxolinitib at the concentration of 1Mt the end of the culturesupernatants were removed
and frozen, and remaining cells were washed and antistagtyed for extracellular and/or
inrDFHOOXODU PDUNHUV DFFRUGLQJ, WeRanalyzethPflo®@ X IDFW XU H L
cytometry.The same antibody staining protocols for flow cytometry analysre also

applied on unsorted thawed whole PBMEsr other depictedxperiments such as RJPCR
targeting specific genes, freshly FAGSrted CD4+ and CD8+ T celigere directly put into
Trizol to protect nucleic acids from degradat{see below)Nevertheless, special protocol

was applied for the flow cytometgnalyss of pSTAT5A in whole PBMCs: IE2 (180Ul per
sample) stimulation of cells for 15min at 37°C into R10 was performed. Then, cells were
immediately fixed using PFfinal concentration of 2% PFA) for 30min in the dark at room
temperature. Next, cells werentefuged, supernatants were removed, and cells were
resuspended in 4°C cold absolute methanol for 30min at 4°C. Finally, cells were washed in
PBS FCS 10% and standard antibody staining was performed during 45min at room
temperature in the dark.

Type | interferon gene activity evaluation

We extracted from several previous publications a gene sigrnatex@luatethe global typel
interferon activity in outranscriptomicsample'# 15161718 Thjs signaturecalled here ISG
for Interferon Signature Genas,defined by thé following type IInterferon Response
GeneqIRGY): LY6GE, HERCS5, IFI44L, ISG15, MX1, MX2, EPSTI1 and RSADD

guantify such signature activity, we ugbeé two following different methods. First, we
looked for this signature at the transcriptome level (see below) asipgcialized R package
calledGSVAdeveloped by Hanzelmann et'athat allows to compute an enrichment score
for a given gene signature for each patient involved in the analysis. Then, differentialsanalys
of the presented groupgasperformed using the standdimthmaR package as advised by the
authorgto assess faignificance Then, we confirmed such data by perfanqmRT-gPCR

with the previously depicted ISG signatune FACSsorted CD4+ and CD8+ T cells coming



from patients PBMCs and previougigoled together anfiozen into Trizol To perform

actual RFqPCR weused6 XSHUG6FULSWE 9,/2E F'1$QMDRDWHKRIIVH Y EL W
DFFRUGLQJ WR PDQ X | DAter EtthehuigitionLicdwidubl yengvdalk @are
normalized to housekeeping gene GAPDH expression. Then, each gene expression (for every
sample and group) was individually normalized to the mearedfliih group, in order to

make results relative to the average individual gene expression of the HD group.

Transcriptomic data of CD4+ and CD8+ T cells

CD3+ T cells were isolated from PBMGf activeTakayasu TAK) (n =41) patients or
healthy donors (HDjn=47 E\ QHJDWLYH LVRODWLRQ XVLQJ '<1$%($'6:
Human T Cells Kit (Thermofisher Scientific) according tReD Q X | D F MéXudtlens §GD4
positive cells were then isolated from previous sorted T cells by positive selesitign u
DYNABEADS® CD4 positive isolation kit according thie D Q X | D FivisiXudtlens JTotal
RNA from CD4 positive cells was extracted using the NucleoSpin® RNA kit (Macherey
Nagel), accordingo the P D Q X | D F MéiXudtidns Mvtal RNA was quantified by
NanoDrop ND1000 spectrophotometer. Samples with RNA concentrat@2®ng/|L were
excluded. For quality control, RNA dilution was performed using Agilent RNA 6000 Nano
Kit and 1pL of the sample was run on the Nano chip using an Agilent 2100 electrgiphore
bioanalyer. The quality of total RNA was assessisthgthe profile of the electropherogram
and the RNA integrity numb&RIN) was calculated. The whole samples showedsRIN
between 7.3 and 9.3. For lllumina Beadarrays, CRNA samples were preparetilwsimg
TotalPre96 RNA Amp kit (LifeTechnologies) and hybridized to lllumina Human-2v4
BeadarraysThen, aw IDAT files were processed usiillgiminaio R package and
concatenated into a single text file summarizing all patients and genes. Dafanthere
backgrounecorrected usinmmaR package and intahip batch effects were also removed
for each patient group usi@omBatmethod fromsvaR packageAfter exclusion of low
guality samples, normalization and batch correction, the followinglssmpmbersemained
and wereanalyzed 37 CD4+T cellsand 34CD8+T cellsfrom HD, and 25CD4+T cellsand
14 CD8+T cellsfrom active TA patients.

Construction of gene networks

Gene networks were constructed usihgigraphandGSVAR packages coupled with human
protein interactome from STRING databasing a (high) confidence coff score of 950 out
of 1000and biological pathways extracted from 5 different welbwn annotated databases:
GeneOntology, Reactome, KEGG, Panther\afikiPathways. This allowedsto connect
genescoming from 1 or more selected pathwagsording to their interacticet the protein
level. Then,actual networks were generated directly in R using the previously depicted data
and exported to SVF format arder to be edited iAdobe Illustrator CC 2018 to change the
nodescolorto a more readabllor scale : grey for low node degree (low number of
connections with other nodes), black for intermediate node degree, orange for high node
degree and red for ehigh node degree. Finally, only the nodes from2keest categories
wereeventuallyannotated with the gersymbolin order to ease the graph interpretation.



Results
Interferon gene signature i cells ofTakayasu patients

First, we performed direct differential transcriptome analysis betWealthy donors (HD)
andTakayasu TAK) patientsfor bothCD4+ and CD8+ T cellaNVe obtained248

significantly dysregulated genes (with adjustedafues threshold defined to 0.0y CD4+
samples (148 enriched HD and 100 enriched iMAK patients) and 432 for CD8+ samples
(254 enriched itHD and 178 enriched iMAK patients) Among dysregulated ges, we
noticeda great enrichment for genes involved in T cells activation pathways, response to
cytokines/chemokines, interferons response/synthesis and immune raspootbeC D4+

and CD8+ T cells of TAK patient¥Ve wanted ta@onfirm interferongenesignaturan TAK
patients and thusve evaluate the type | interferon activity in orAK samples compared to
HD, by usingaglobaltype linterferon activitygene signature (called ISG) generdtedn
previouspublicationg* > 161718 We SORWWH G Dnor@alixeiddrrichrent V §
percentages between CD4idure 1A) or CD8+ Figure 1B) cells ofHD andTAK patients.
We clearly see a great enrichment of gesmaposing théSG signature (6 out of @enes
statisticallysignificantfor both CD4+ tranging from 8.67% to 32.36% the greatest gene
enrichmenttand CD8+ samplegranging from 7.22% to 46.91% the greatest gene
enrichmengtoward the TA patients Then,we confirmed thisobservation by calculatinan
ISG signature enrichment score usi@§VApackageas previously describ&t This led to
individual ISG enrichment scos¢hat we were able to compare betwédh andTAK

patients using standalichmadifferential analysis R packagghis protocol was applied on
both CD4+ cells Figure 1C) or CD8+ cells Figure 1D) from HD andTAK patients. In both
situations, wédhavesea a clearand significanenrichment of thi$SG signature inTAK
patients as compared D, which tends to be even greater in CD8+ sampleghermore,
we performed RIGPCR for the same genes pooledFACS-sorted CD4+ and CD8+ T cells
coming from either HD or TAK patienté order to eliminate nef cells contaminants and
to establish a gene expression quantification regarding real CR8HsTFigure 1E). We
confirmed by this technique the upregulation of the ISG signature in TAK versus HD in
cells Together, ouresults stronglyemonstrat¢éhat thetype linterferonrelatedgene
expressions greatly upregulated in TA.

JAK-STAT pathwaysignature efficiently separate€D4+ T cells fromhealthy donorsand
Takayasupatients

Next, we focused on CD4+ samples coming fidbBor TAK patients and perforeda full
pathway enrichment analysis usithig combination of 5 gene sets databaSesné Ontology
KEGG, Reactome, PANTHER and WikiPathwagspur sourcefor pathwaysplus
GSVAlimmacomboas analysis methaas previously describ&l This allowed us tshift

from individual genes to biologiclinctionsinformation, bydeterminng which pathways are
significantly enriched in our condition of interest among all3&@0available pathways.
Among the2286significantly enriched pathways betwddb® andTAK patients(with an
adjusted pvalue threshold defined to 0.0896and 1290vere enriched in HRndin TAK
patients respectivelyTo reduce the complexity of the results first generated a network of
enriched pathways linked together according to their degree of overlap, in order to better
visualize the major dysregulated faions between HD and TAK patientd/enoticed a
significantenrichment of pathways linked to interfesgespecially type | interfera,
JAK/STAT signalingand cytokineg/chemokine-relatedsignalingpathwaysamong theones
greatlyenriched in TAX patientgFigure S1A). Then we decided to focus on such biological



functions and extracted timeain corresponding pathways that we plotted together on a
heatmagall have an individual adjustedyalue " 0.05 and separate very efficiently HD and
TAK patients)(Figure 2A). We creatd a network ofall the genegontained in th@athways
presented in the heatmaping the STRING interaction databdBegure 2B). Among the
highest degree nodes, WrindJAK1, JAK2, STAT1, STAT2, STAT3CCL20, CXCL10,
CXCL12and IRF9with more tharB0 connectionsandJAK3, STAT5A and STAT5Bwith
22 to 30 connectionsThese genes amaainly involved in JAK/STATsignalingpathways
either via interferons aytokinegchemokinesipstream stimuli, thus confirming the great
implication of the JAK/STATsignalingpathways in the physiopathology ofFAK disease in
CD4+ samples versidD. STAT5A gene mRNA was significantly upregulated in both CD4+
S § HQG/DPSOHV BofSTAK vetsus HDTo confirmits involvement,
we showed, by flow cytometry a significant increased proportion of pPSTAT5A+ cells in TAK
patients compared to HFigure 2C).

JAK-STAT pathway signaturefficiently separates CD8+ Tells from healthy donors and
Takayasu patients

Then, we performed theame operationsn CD8+ samplesoming from HD and TK
patients and displayed the obtained results following the same pattern as presinosly
the2772significantly enriched pathways between HD andKTpatients (with an adjusted p
value threshold defined to 0.0956and 2016vere enriched in HRndin TAK patients
respectivelyAgain, we noticed a great enrichmémiTAK versus HDof pathways related to
interferors- andJAK/STAT signalingpathwaysand response to cytokigehemokine
(Figure S1B) and focuedon such biological function¥Ve extracted thenaincorresponding
pathways and plotted them on a single heatrrapue 3A). Pathways presented in the
heatmap all have an individual adjustedgtue < 0.05and separate very efficiently HD and
TAK patients The 2286pathways significantly enriched in CD4+ KAsamples versus HD
and the2772pathways significantly enriched in CD8+ KAsamples versus HD shargl27
common pathways (respectively abd@t36 and40.®%6 of each group pathwayshdicating
theproximity of the upregulategathways in CD4+ and CD8+ T ceils TAK patientsIn the
Figure 3B, we created a gene network of all the gesmegained in the previously depicted
pathwaysAs previously, v also confirmed the upregulationg8TAT5A in CD8+ samples
of TAK as compared to HFigure 3C). Together, ouresults clearly show thdAK/STAT
pathwayis criticalfor the immunopathology of TKR. These data provide us with a rationale
to targetJAK/STAT in TAK.

JAK inhibitors reduce T cells activationThl and Th17 polarizatiorand promotencrease
of Tregsin TAK

Next, we aimed to study the effect of Ruxolitifégmt-rJAK1 and JAK2)on FACSsorted T

cells (either CD4+ or CD8+) coming from PBMCs of HD or TAK patieartdcultured for 5
dayswith or without Ruxolitinib Ruxolitinibinduced a markereduction of CD25 expression
by CD4+ and CD8+ T cell@in percentage and MFi TAK patients Figure 4A andFigure

4B, first line). This effectwasalso present for HDRuxolitinib treatment alsmduced

decrease of CD4+ IFN- Th1l cells and increase of CD4+ FoxP3+ CD25+ Tregs cells in TAK
patients but not iHD (Figure 4A, second line). Thedeends weralsoseen in CD8+ T cells
butdid not reach statistical significan@@&gure 4B, second line). Finally, Ruxolitinib

induceda significant decrease @D4+ IL-17A+ Thl7cellsin TAK patients Figure 4A,

third line). Togethertheseresults confirm the beneficial vitro effect of Ruxolitinib on T



cells activatiordifferentiationin TAK patients by restoring the balance between effector and
regulatory T cells

TargetingJAK-STAT pathway withJAK inhibitors improve TAK

To confirm our previou vitro results, we treate8 of our TAK patients withJAK inhibitors
(JAKInibs) asdetailed inFigure 5 andSupplementary Table 1 Using flow cytometry
(availablefor 2 patients), v found thatreatment withJAK inhibitors decrease the CD25
expression by CD4% cells andncrease Tregs percentages as soon as 1 month of treatment
(Figure 5A, first line). We also confirmed that Th1l and Th17 cells were decreased and that
the Tregs/Teffs ratio increasedigure 5A, second line), thus confirming the reduction of
CD4+effectorT cells activatiordifferentiationin vivowith JAKinibs. We also assessed the
pPSTATS5A+ cells amondCD4+ T cells and confirmed a reduction@BTAT5A expression as
soon as 1 month of treatmef/idure 5B). Thetreatmeneffectively decreasesystemic
inflammation,aswe found a reduction of C reactive protein (CRP) level under JAKinibs

two out ofthreetreatedT AK patientg(Figure 5C, left). JAKinibs treatmentlsoallowed

steroid dose reductidn two TAK patientgFigure 5C, right).



Discussion

We identified for the first timéhe JAK/STAT signaling pathway as the most potent and
central biological function linking major dysbalance between effector (Th1l and Th17) and
regulatory T cellsn TAK. Using transcriptomicanalysis we showed that JAK/STAT
interferons and cytokines/chemokingslated genewere highly upregulated in TAK patients
in both CD4+ and CD8+ FAGSorted T cells.

We demonstratethat interferons (and especially type | IFNS) are greatly implicated in the
physiopathology of TAKwith both IFN-related gene signatuesmdassociatediological
pathways upregulatiom TAK usingtranscriptome rad RT-gPCR.The ISG signature (MX1,
MX2, RSAD2, LY6E, HERCS, IF144L, EPSTI1 and ISG15atwe used only contains genes
that are upregulated when an interferon stimulasgmesent. It allows tgpecifically
estimatethe stimulatiorf] $frength of the IFNelatedsignalingpathways in cellsA large

body of evidence implicates type | IFNs irettlevelopment of autoimmunity: multiple
rheumatologic diseases includiRfpeumatoid Arthritis (RA), Systemic Lupus Erythematosus
(SLE), Systemic Sclerosis (SSa)d myositis are characterized by activation of type | IFN
signalling® 2°. Mendelian disorders associated with upregulation of type IsigNalingalso
present with severe inflammation and autoimmuéhi®hanget al. previously showed @
GCAmice modethat ,)1. DQG ,)1 67%$7 67%$7 DQG 67%7 EXW DOVR
downstream associated genes (respegtiVbet and CXCL9 for STAT1 and ISG15 and
OASL1 for STAT2) are significantly upregulafed

Our genes network analyses allowed ustdateamong the most representative dysregulated
genedn TAK (i.e. JAKs (JAK1, JAK2 and JAK3) and STATs (STAT™TATZ2, STATS3,
STAT5A and STAT5Bgene$ theonesthe that are most likely to be at tbenterof the
network.Type | and Il cytokines signal through the JARAT pathway are major drivers of
autoimmune and inflammatory disordassthey enhance Thl and Th17 cell responses
Although the relative contribution of Thl versus Th17 cells is the subject of ongoing research
both subsets have been implicated in large vessel vasdeiisiflammatoy Thl and Th17
cells are dominant infiltrates in the vascular walls, producing IBNd IL-17 to drive the
systemic and vascular manifestations of TAK. Meanwhile, glucocorticoid treatment
suppresses Thi cytokines but spares Th17 cytokines in patients with TS, alternative
therapeutic approaelfor management of TAK patients are urgently needed.

We demonstrated here that JAKinibs can be used in TAK in order to dampen and eventually
control overwhelming inflam@tory responses in patien@ur in vitro data showdthat

Ruxolitinib lead to reduced Thl and ThXell differentiation and increased proportion of

Tregs inTAK as compared tBID. We also confirmedh vivothat JAKinibs coulcefficiently
regulatenflammatory responses and restore T cell homeostagi&knpatients.This is

consistent with previousorks in GCA mice showinthat Tofacitinib reduced quantities of

IL- $ ,)1 D @&®mRNAs in vascular lesions as compared to untreated.mice
Tofacitinib alsosuppressed multiple effector T cell lineages commitment (significant decrease
RI 525 F 7TEHW DQG %FO P51%$V DQG WKHLU VXEMHTXHQW F
and IL-21 mRNAs), but also global T cells expansion, inflammagssociated

microangiogengis and hyperplasia.

Together, our findingbring a strong rationale for considering JAKinibs as a new potent
therapyin TAK, used to dampen deleterious immune responses andotestedsignaling
pathwaysJAK/STAT signaling pathway appears as a central biological function linking



major dysbalance between effector (Th1l and Th17) and regulatory T cells in TAK. Further
investigations are warrant&a order toassessheir reliability and usability iMAK.
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Figures legends

Figure 1 - Upregulation of IFN signaling-related gene signature in TAK.(A-B) An IFN
signalingrelated gene signature wasalyzedyeneby-gene in TAK and HD transcriptomic
microarraysamples of FACSorted CD4+ T cell§A) or CD8+ T cell4B). Normalized fold
changes are relative to the absolute maximal fold change available within the full differential
transcriptome analysis betweklD and TAK samples.-RPalues were corrected using the
BenjaminitHochberg procedurg¢C-D) Then, the signature wasalyzedas a set of genes
usingGSVAR package and subsequent enrichment scores were computed for each HD and
TAK sample of FACSsorted CD4 T cells(C) or CD8+ T celldD). Then, standardtests

were performed to compare the distributions of enrichment scores between HD an(EYAK.
The same gene signature was gbpgene tested by RGPCR in FACSsorted CD8+ T cells
using differenPBMCssamples from TAKandHD. NormalizedLogFC were computed from

the raw Ct valuessing standard} €t transformation method and differences between HD
and TAK were assessed using standases$ts* : p-value < 0.05, ** : pvalue < 0.01, **: p

value < 0.001**** : p -value < 0.0001.

Figure 2 £JAK/STAT signaling pathway efficiently separates CD4+ T cells from HD

and TAK. (A) Heatmap showing selected and significantly dysregulated pathways (with
BenjaminitHochbergadjusted pvalues < 0.05) between HD and TAK CD4+ T cells samples.
(B) Using the genes contained in the pathways presen{@d and the STRING database, a
gene neatiork was constructed. Nodes weaoredaccording to their degree (number of
connections with other nodes) and eventually annotated with the associated gen€hame.
Measurement by flow cytometry of pSTAT5A percentage of expression by CD4+ T cells in
different HD and TAK PBMCs sampleStandard-test was used?* : p-value < 0.01.

Figure 3 £JAK/STAT signaling pathway efficiently separates CD8+ T cells from HD

and TAK. (A) Heatmap showing selected and significantly dysregulated pathways (with
BenjaminiHochbergadjusted pvalues < 0.05) between HD and TAK CD8+ T cells samples.
(B) Using the genes contained in the pathways presen{éd and the STRING database, a
gene network was constructed. Nodes veeteredaccording to their degree (number of
conrections with other nodes) and eventually annotated with the associated gen@Xame.
Measurement by flow cytometry of pSTATS5A percentage of expression By C2ells in
different HD and TAK PBMCs sampleStandard-test was used?* : p-value < 0.01.

Figure 4 £JAKinibs reduce global T cells activation, Th1/Th17 polarization and

promote increase of Tregs in TAK FACSsorted CD4+A) and CD8HB) T cellsfrom

TAK and HD PBMCswere put in culture during &ays in complete RPMI medium with or
without Ruxolitinib. Then, cells were washed and surface (CD25) and intracellular (FoxP3,
,)1 D Q-G7A)Y markers were antiboetained andnalyzedy flow cytometry.Standard
t-tests were used. * ~yalue < 0.05, ** p-value < 0.01, *** : pvalue < 0.001.

Figure 5 tBlocking JAK/STAT pathway with JAKinibs improve TAK. (A) Surface

&' DQG LQWUDFHOOXOHRTA) merk8rs oPBMCEOR4 T tells coming
fromin vivountreated (MOpndtreated (M1 for month 1, M6 for month B)atchedl AK
patientswereanalyzedoy flow cytometry.(B) Measurement by flow cytometry of pSTAT5A
percentage of expression by CD4+ T cellginivountreated and treated matched TAK
patients(C) Blood dosage imintreated or treated matched TAK patients of CRP levels (left)
and concomitant corticosteroid dose administrated to patients following JAKinib treatment

(right).



Supplementary Figure 1 +Global pathways analysis between TAK and HD samples.
Transcriptomes (microarray) from FA&Srted CD4+A) or CD8+(B) T cells from HD and

TAK patients wereseparatelyanalyzedon the pathways level. Firgt,collection of 5

databases of gene sets (pathways) was generated. Then, enrichment scores fitinerach o
were computed using GSVA R package. Finally, uggingph R package, networks of the
significantly dysregulated pathways were created and manually annotated. Colors of the
nodes denote the direction of enrichment: blue towards HD and red toward pakhways

are connected if they share at least 20% of their gene content. In the meantime, clusters of
pathways were automatically determined: they contain very close pathways and are likely to
represent a given biological function. Afterwards, clusterse manually annotatdxy
investigating the content of each cluster. Clusters that are highlighted in green are related to
cytokines, chemokines, JAK/STAT signaling pathway, inflammation or general immune cells
activation/signaling.
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