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ABSTRACT

Differentiation between Sézary syndrome (SS) agthevdermic inflammatory dermatoses
(EID) can be challenging and a number of studie® lagtempted to identify characteristic
immunophenotypic changes and molecular biomarke8grary cells that could be useful as
additional diagnostic criterion. In this Europeaulticenter study the sensitivity and
specificity of these immunophenotypic and receptlyposed but unconfirmed molecular
biomarkers in SS was investigated. Peripheral bfobd+ T-cells from 59 SS and 19 EID
patients were analyzed for cell surface proteinfidwy cytometry, and for copy number
alterations and differential gene expression usurgjom made qPCR plates. Experiments
were performed in duplicate in two independent @entising standard operating procedures
with almost identical results. Sézary cells shoWi(C gain (40%) and/INT loss (66%),
upregulation oDNM3 (75%), TWIST1 (69%),EPHA4 (66%) andPLS3 (66%) and
downregulation o6TAT4 (91%). Loss of CD26480% CD4+ T-cells) and/ or CD# 40%
CD4+ T-cells) and combination of altered expressib&8TAT4, TWIST1 andDNM3 or PLS3,
could distinguish respectively 83% and 98% of Sttepts from EID cases with 100%
specificity. These additional diagnostic paneld bé useful adjuncts in the differential

diagnosis of SS versus EID.



INTRODUCTION

Sézary syndrome (SS) is a rare and aggressiveofypganeous T cell ymphoma (CTCL)
derived from CD4+ skin-homing memory T-cells chaeaized by erythroderma, generalized
lymphadenopathy and neoplastic T-cells (Sézarg)ellskin, lymph nodes and peripheral
blood (Wieselthier and Koh, 1990).

Differentiation between SS and erythrodermic inftaatory dermatoses (EID) may be
extremely difficult, both clinically and histopatlogically, but is very important from
therapeutic and prognostic perspective. For a tong the diagnosis was based on
demonstration of atypical T-cells, so called Sézatils, in blood smears (Sentis et al.,
1986;Trotteret al., 1997). However it was demonstrated thabSezells can also be
observed in the peripheral blood of patients witld Bnd even in normal controls (Meijer et
al., 1977;Duncan and Winkelmann, 1978). Demonstnati at least 1000 Sézary cells per
mm® was often used as a decisive criterion, but wagewoerally agreed upon (Wieselthier
and Koh, 1990). To prevent that patients with El&uld be misclassified as SS and treated as
such, in 1997 the European Organization for Rekeamnd Treatment of Cancer (EORTC)
group proposed demonstration of clonal T-cells presence of an expanded CD4+ T-cell
population resulting in a CD4/CD8 ratio above 1@additional criteria for a diagnosis of SS
(Willemzeet al., 1997).

At present the diagnosis of SS is based on clipedentation (erythroderma and
lymphadenopathy) and demonstration of a T-cell€lionthe peripheral blood (preferably the
same clone in the skin), in combination with onenarre of the following criteria: an absolute
Sézary cell count > 1000 cells per mntoss of T-cell markers CD2, CD3, CD4 and /or CD5
and /or an expanding population of CD4+ T-cellslieg to a CD4/CD8 ratio of more than 10
(Willemzeet al., 2005;Swerdlow et al., 2008). However, didibn between SS and EID can

still be difficult as T-cell clonality can be obsed in a substantial proportion of EID as well,
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and not all SS patients have a CD4/CDS8 ratio >T0sdtpresentation (Vonderheid,
2006;Vonderheid and Bernengo, 2003).

To solve this diagnostic problem a number of staiti@ve attempted to identify characteristic
immunophenotypic changes and molecular biomarke&eérary cells. Flow cytometry
studies reported loss of CD7 and CD26 expressioBdzaary cells and suggested CD4+CD7-
cells of at least 40% and CD4+CD26- cells of 30%nore as tentative diagnostic criteria in
those difficult cases (Harmon et al., 1996;Rapg@lle2001;Washington et al., 2002;Lima et
al., 2003;Sokolowska-Wojdylo et al., 2005;Klemkekt 2008;Fierro et al., 2008;Bernengo
et al., 2001;Jones et al., 2001;Kelemen et al.320fhderheid et al., 2002;Vonderheid and
Bernengo, 2003;0lsen et al., 2007).

In addition, recent studies described expressidallef cell immunoglobulin (KIR)-like
receptors CD158a, CD158b, CD158k and the “centeshory” T-cell phenotype (CD27+,
CD45RA-, CD45R0+) as characteristic features obB8geells (Bagot et al., 2001;Marie-
Cardine et al., 2007;Poszepczynska-Guigne et@04;Bahler et al., 2008;Klemke et al.,
2008;Michel et al., 2013;Lima et al., 2003;Fiertak, 2008;Dummer et al., 1996;Karenko et
al., 2001;Campbell et al., 2010). Molecular invgastions identified gain oJUNB, MYC and
loss ofMYC antagonist®NT andMXI 1 as recurrent genetic lesions in the SS genome (Mao
et al., 2003;Mao et al., 2008;Vermeer et al., 20@G®ne expression studies demonstrated
increased expression BLS3, DNM3, CDOL1, TRAIL, CD1D, GATAS, JUNB, TWST1,

EPHA4 andMYC and decreased expressiorS0AT4 in Sézary cells (Su et al., 2003;Kari et
al., 2003;Nebozhyn et al., 2006;Booken et al., 20@8 et al., 2008;Van Doorn R. et al.,
2004;Goswami et al., 2012).

However, the diagnostic value of these biomarkeiagnosing SS has not been investigated
thoroughly. Moreover, most biomarkers were ideetifin small, single center studies with

limited number of patients and controls and havegyeen confirmed in large independent
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studies. In addition, flow cytometry studies hagediwidely differing protocols that impede
interpretation and comparison of results from défe studies.

The goal of this EORTC multicenter study is to istigate the sensitivity and specificity of
these biomarkers for SS in a large group of wdilh@éel SS patients compared to EID patients

using standard operating procedures.

RESULTS
Patient characteristics

Clinical characteristics at diagnosis of the 59p@8ents and19 EID patients are summarized

in Table 1.

All Sézary patients had a T-cell clone in the peeial blood (59 of 59), a CD4/CDS8 ratio
above 10 (53 of 57) and/or a Sézary cell count ad®d0 mm (34 of 43), including all four

patients with a CD4/CD8 ratio lower than ten.

One EID patient showed a T-cell clone in the pegrphblood, another EID patient had a
CD4/CD8 ratio above 10 due to very low numbers BBE T-cells, but none had a Sézary

cell count above 1000 nihiTable 1).

Flow cytometry

Flow cytometry experiments were performed bothemden and Paris for all 59 SS patients
and19 EID patients. Differences in flow cytometegults between Leiden and Paris was <

20% in 99.8% of individual assays and in these<aseaverage was used in further analysis.



In only two of 1027 assays (0.2%) the differencesesults exceeded 20% and these were

therefore excluded from further analysis.

In this study, 87% of the SS patients (46 of 53) &&LD4/CD8 ratio above 10 at inclusion,

compared to 8% of the EID patients (1 of 12) (d&nsi: 87%; specificity: 92%).

The CD4+ gated lymphocytes were CD3+ and CD8-hé@D4+ T-cell population seven of
59 (12%) SS patients showed loss for CD2 (medi&h;48nge 32-100%) and four (7%)
patients showed diminished expression for CD2 (&t2while this was never observed in
the 19 EID cases. One Sézary patient showed 90%l&@d35compared to none of the EID

cases.

In the CD4+ T-cell population a percentage of CDB¥E cells above 40% was found in 32
of 59 (54%) Sézary patients but never in EID pasi€sensitivity: 54%; specificity: 100%). In

addition, CD?™ was found in 2 of 59 (3%) SS cases, comparedite nbthe EID patients.

In the CD4+ T-cell population a percentage of 30%mnore CD4+CD26- cells was found in
51 of 59 (86%) Sézary patients but also in 10 of53%0) EID patients (sensitivity: 86%;
specificity: 47%). When shifting the percentag&@86, 39 of 59 (66%) SS patients but none
of the EID patients had CD4+CD26- cells of 80% arenin the CD4+ T-cell population
(sensitivity: 66%; specificity: 100%). In additioBD26"™ was found in 5 of 59 (8%) Sézary
patients and in one of 19 (5%) EID patients.

Loss of CD26 by more than 80% and/ or loss of CR¥bre than 40% of CD4+ T-cells was
found in 49 of 59 (83%) Sézary patients but wasenebserved in the EID patients
(sensitivity: 83%; specificity: 100%).

Investigations on CD158k expression showed thaertitan 5% of these CD4+ T-cells

expressed CD158k or CD158kin 19 of 58 (33%) SS patients, compared to onk9ab%)



EID cases (sensitivity: 33%; specificity: 95%). Tiesults (including expression of CD158a

and CD158b) are summarizedTiable 2

No major difference was observed in the expressiddD27, CD45RA and CD45R0 by

CD4+ T-cells from SS and EID patients (data notgijo

Copy number variation

CNV experiments were performed in 58 SS patientis1ahEID patients in Leiden. Duplicate
experiments for 14 samples were performed in Longleich gave identical result&igure

SsI).

In 47 of 58 (81%) SS cases alterations in copy rarmlere found compared to none of the
17 EID patients. Gain df1YC was observed in 23 of 58 (40%) SS patients (Seitgit40%;
specificity 100%)MNT loss was found in 38 of 58 (66%) SS patients (Heitg. 66%;
specificity: 100%) and one (2%) patient showed gdiRINT (Figure 1). Gain ofMYC and/
or loss ofMNT was found in 76% (44 of 58) of SS cases (sensitivi%; specificity: 100%).
Copy number alterations GUNB andTWIST1 were found in only a minority of the SS

patients Figure 1).

Gene expression

GE analysis were performed on S5, 19 EID and 4 HC cases in Leiden. Thirty samples
were also analyzed in London with identical resuit&8 samplesHigure S2), while two

samples could not be analyzed due to a technical. er



DNM3, TWIST1, EPHA4, PLS3 andSTAT4 were the most differentially expressed genes in
SS patients compared to EID patients and healthyrais with 100% specificity < 0.001)
(Table 3, Figure S3. Upregulation oDNM3, TWIST1, EPHA4 andPLS3 was found in
66—-75% of SS patients, whiAT4 was downregulated in 91% SS cadag\re 2).
Combining alterations in gene expressiBhAT4, TWIST1 andDNM3 or STAT4, TWIST1
andPLS3) we could distinguish 54 of 55 (98%) SS patientefall EID cases (sensitivity:

98%; specificity: 100%).

Aberrant gene expression©bDO1, TRAIL, CD1D, GATA3, MYC andJUNB was found in

only a minority of the SS patientsgble 3).

DISCUSSION

In the present multicenter study, we investigatediagnostic sensitivity and specificity of
immunophenotypic and molecular biomarkers in SBQSIOPs. We show that by using
SOPs it is possible to obtain highly reproducildsults for flow cytometry, CNV and GE
analysis and demonstrate that loss of CD7 and Giy2ZBD4+ T-cells, gain in copy number
of MYC and loss oMNT as well as increased expressiomdivi3, TWIST1, EPHA4 and

PLS3 and decreased expressiorSdAT4 are highly characteristic for Sézary cells.

In the current study the majority of SS cases lea@®4/CD8 ratio above 10 but we also
demonstrate that a significant minority of case94)] does not fulfil this diagnostic criterion.
In these cases additional immunophenotypic maker€learly needed.

Comparison of results from previous flow cytomedtydies is hindered by the use of
different protocols and cell populations. In thiegent study we focused on CD4+ gated T-
cells because CD4 is rarely lost by Sézary cetlgifating the comparison of expression

levels of different immunophenotypic markers.



Previous studies reported that a CD4+CD26- cedufation greater than 30% had a
sensitivity of 97% and specificity of 100% in diaxping peripheral blood involvement and
suggested this cut off point as tentative diagoagiterion for SS (Bernengo et al.,
2001;Vonderheid and Bernengo, 2003). Indeed, 16626 in more than 30% of CD4+ T-
cells was found in 86% of SS cases but also in BBED patients, resulting in a specificity
of 47%. However, when using a percentage of 80&utsff point, we found that 39 of 59
(66%) SS patients but none of the EID patientstimstcriterion.

These discrepant results can be explained by diftdlow cytometry protocols. We
evaluated CD26 expression on CD4+ gated T-cellsevBernengo et al looked at
CD4+CD26- cells on gated total lymphocytes. Indedien looking at the CD4+CD26-
cells of 30% or more on total lymphocytes simikesults were found (sensitivity: 80%;
specificity: 95%, data not shown).

CD4+CD7- cells of more than 40% has also been stgdes tentative criterion in the
diagnosis of SS (Vonderhed al., 2002). Consistent with literature we fotinalt loss of
CD7 above 40% of the CD4+ T-cells is highly spec{fi00% specificity) but not a sensitive
marker (sensitivity: 54%) (Harmon et al., 1996;Vertteid and Bernengo, 2003;Nagler et al.,
2012). Similar results were found for 40% or mo24@CD7- cells on total lymphocytes
(sensitivity: 42%; specificity: 100%, data not shgw

Flow cytometry results show that in 83% of Sézaiignts CD4+ T-cells display loss of
CD26 by more than 80% and/or loss of CD7 by moas #0% while this was never observed
in EID patients. These observations are relevattii@scan readily be included in
immunophenotypic testing of erythrodermic patients.

Previous studies reported expression of killer ioethunoglobulin (KIR)-like receptor
CD158k in 65-97% of SS patients (Poszepczynska+teugg al., 2004;Bahler et al.,

2008;Klemke et al., 2008). Flow cytometry analypeiformed in both Leiden and Paris,
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showed expression of CD158k in only 33% of SS cék@eof 58 cases), and in the large
majority of these Sézary patients (18 of 19) thel&&k antigen was expressed at low levels.
This discrepancy can be explained by the factttiepresent study was performed on frozen
PBMCs instead of freshly isolated PBMCs. Indeedcent study on freshly isolated PBMCs
from SS patients showed high CD158k expressionémaly cells (Moins-Teisserenc et al.,
2015).

For CNV and GE analysis the use of SOPs and custade PCR platforms led to highly
reproducible results as well. GainMiYC and/ or loss of its antagonigiNT was found in

76% of Sézary patients but never in EID. Gaifw ST1 andJUNB was only detected in a
small minority of SS patients.

In line with literature, we found upregulation@NM3, TWIST1, EPHA4 andPLS3 and
downregulation oSTAT4 in the majority of Sézary patients (Booken et2008;Van Doorn

R. et al., 2004;Goswami et al., 2012;Nebozhyn.eR806;Kari et al., 2003;Su et al., 2003).
In contrast, only a minority of SS cases showeegilation ofGATA3, CD1D, TRAIL,

CDO1, JUNB andMYC implying that these genes are not useful diagoosarkers. Why

gain ofMYC and loss oMNT which is observed in the majority of patients doetlead to
upregulation oMYC expression is as yet unexplained.

Combined alterations in gene expressioSIAT4, TWIST1 andDNM3 or STAT4, TWIST1
andPLS3 could distinguish 98% of SS patients from EID sasgggesting that this diagnostic
panel will be useful as additional molecular cragarin the diagnostic differentiation between
SS and EID.

In the present study 27 patients were diagnosdd 8t prior to the inclusion of the study.
However, no significant differences were foundha prevalence of the previously described
markers between 27 patients already diagnosedStprior to inclusion of the study and 32

newly diagnosed SS patients at time of inclusibab{e S1). Similarly, the prevalence of
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investigated markers was similar in 36 Sézary ptithat received treatment during sample
collection at inclusion and 23 SS patients thatraitireceive any form of treatmefiapble

S2). These observations argue that the observed irapi@motypic and molecular changes
are stably expressed in Sézary cells.

In conclusion, we show that standardization of flogometry, CNV and GE procedures
leads to strong reproducibility of results. We a&gloat in order to facilitate comparison of
results from different centers it will be importaatclosely define the subset of cells that was
investigated and based on the present study wesstiggting on CD4+ T-cells in future
studies.

We propose that in those patients in whom distamchetween SS and EID can still not be
made using the current diagnostic criteria, theseadditional diagnostic panels can be used:
1. loss of CD26X 80% CD4+ T-cells) and/ or loss of CDY 40% CD4+ T-cells) for
immunophenotypic analysis, and 2. combination t&ratl gene expression $TAT4,

TWIST1 andDNMS3 or STAT4, TWMIST1 andPLS3 for molecular analysis.

MATERIALS & METHODS

Design of the study

To achieve sufficient power for the study a corigartof six EORTC centers with extensive
experience in SS was formed including centers firt®isinki (Finland), London (England),
Leiden (Netherlands), Mannheim (Germany), Turial{lt and Paris (France).

At time of inclusion peripheral blood samples weo#ected for investigation of: 1.
expression of cell surface proteins by flow cytame?. copy number variations (CNV) and
3. gene expression (GE) profiles. The markers welected based on the literature and are

presented iTable S3
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To optimize standardization and to prevent inteatigpental differences, standard operating
procedures (SOPs) were produced for the workflavblofod sampling, isolation of
peripheral blood mononuclear cells (PBMCs) andatimnient for CD4+ T-cells (SOP 001),
DNA isolation (SOP 002), RNA isolation (SOP 003)NA synthesis (SOP 004), copy
number variation and gene expression assays (SOPflav cytometry experiments (SOP
007) and the freezing and shipment of samples (@B Figure S4andsupplementary

file SOP9. Much effort was put in standardizing flow cytamyeanalysis because this
technique has been shown to have limited reproditgiim multicenter studies due to limited
standardization of laboratory procedures, instrualesettings and interpretation of results
(van Dongen et al., 2012;Westers et al., 2012).

To test if the use of SOPs leads to increased deprbility, the flow cytometry experiments
were performed in duplicate in Leiden and Pariglbsamples and assays for CNV and GE
were performed in Leiden and repeated in Londorafeelected number of cases.

In all participating centers the study was approvgdheir local institutional ethical review
boards and written informed patient consent waainbtl. Consensus meetings to compare

experimental results were held on August 31, 2@1Raris and October 31, 2013 in Leiden.

Patient selection and clinical characteristics

Between September 2009 and October 2013 a tof#l>patients were submitted with the
following diagnosis: Sézary syndrome (n=72), erytlarmic inflammatory dermatoses (EID)
(n=27) and healthy controls (HC) (n=4).

Inclusion criteria for the Sézary patients weragtiosis of SS based on the recent WHO-
EORTC criteria and available complete clinical d&talusion criteria for patients with EID

were: presentation with erythroderma and bloodlteswt meeting the SS blood criteria.

13



From the initial 72 patients with SS 13 were exeldidbecause of inferior sample quality
(n=10) or insufficient clinical data (n=3). Fronmetinitial 27 EID patients eight were
excluded, because of inferior sample quality (nex3sufficient clinical data (n=5).

The final study group consisted of 59 Sézary p&iel? patients with EID and 4 HC. The SS
group consisted of 32 patients with newly diagndS8dand 27 patients with known SS.
Thirty-six Sézary patients received treatmentraetof blood sampling (10 newly diagnosed
SS and 26 with known SS). The treatment considt®UYA therapy (n=2), ECP as
monotherapy or combined with immunomodulatory agént12), prednisone alone or in
combination with chlorambucil (n=9), monotherapytinterferon alfa, bexarotene,
methotrexate or acitretin (n=11) and polychemothe a=2).

The EID group included nine patients with atopigtleroderma, five patients with
erythrodermic psoriasis, two patients with erytteedic drug eruption, two patients with
idiopathic erythroderma and one patient with papghestic erythroderma secondary to a
cholangiocarcinoma. None of the EID patients dgwedba lymphoma during follow-up

(median follow-up 22 months, range 8-38).

Wor kup blood samples

PBMCs were isolated from peripheral blood and standiquid or vapour phase nitrogen.
Part of the fresh PBMCs were enriched for CD4+ [pérecells, by depletion of non-CD4+
T-cells, resulting in > 95% purity for the CD4+ €lcpopulation, using the CD4+ T Cell
Isolation Kit Il (Miltenyi Biotec, Bergisch GladbagcGermany) for CNV and GE assays.
Genomic DNA was extracted using the QlAamp DNA Blddini Kit (Qiagen, Hilden,
Germany) and stored at -20 °C.

RNA was isolated using the RNeasy Mini Kit (Qiagemhich included on-column DNase

digestion. 2 pg RNA was reverse-transcribed ifit@pe using the High Capacity cDNA
14



Reverse Transcription Kit with RNase Inhibitor (Ajed Biosystems, Foster City, CA) using
random priming in a final volume of 20 pL. Afterrgliesis, cDNA samples were stored at -
20 °C. Detailed description of this workup of blosgimples is found in supplementary file

SOPs 001-004;008.

Flow cytometry

In Leiden and Paris flow cytometry was performedthe following antigens: CD2, CD3,
CD4, CD5, CD7, CD8, CD26, CD27, CD45RA, CD45R0, GB4, CD158b and CD158k,
including isotype-specific control§ &ble S4, supplementary file SOP807). Lymphocytes
were gated from forward and sideward scatter patexecondly, antigen expression was
assayed from CD4+ gated lymphocytes. Specific antexpression was observed relative to
auto fluorescence and (non-)specific signals obthinrom each individual patient and a
PBMC control sample. This control sample was deriivem two healthy donors and
functioned as internal reference sample each figangetry session. Samples were analyzed
in a blinded setting.

Specific antigen expression in the population dédaells (expression or loss) was displayed
in percentagesgure 3a and b. Antigen expression was considered “dim” if ated cells
showed diminished expression around the deternthmeghold Figure 3c¢). For CD158a,
CD158b and CD158k, expression below 5% of the ge##ld was considered as no
expression, but when intermediate expression ofgespopulation of gated cells,
surrounding a determined threshold, was found whais characterised as low expressing

antigen (for example CD158K) (Figure 3d).

Copy number variation assay
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gPCR assays with FAM labelled hydrolysis MGB profiete Technologies, Carlsbad, CA)
were developed for target genktNB, TWIST1, MYC, MNT and reference gené8T1,

ARG2 andDNM3 (Table S5. Reference genes were selected from differegelaopy
number-stable chromosomal regions in SS, seleobed &rray based CGH experiments on 20
SS samples (Vermeer et al., 2008). Amplificatidiceincy was evaluated in triplicate, using
eight 4-fold serial dilution points ranging froorm8/pL to 183 fg/uL DNA concentration,
under optimised primer and hydrolysis probe conedions. Assays with amplification
efficiency value (E) between 90 and 100% and catiat coefficient (R) above 0.98 were
accepted for CNV analysis. Assays were performecdustom made PCR plates (Life
Technologies) following supplementary file SOP 005.

Data was normalised against reference genes aatd/esto the CR using th@ACq method
and is presented as relative copy number, whetan2ls for diploid DNA (Livak and
Schmittgen, 2001). The following thresholds werentaned for the CNV data: 1.5-2.5 was

considered as diploid (normal) DNA, > 2.5 as gaicopy number and < 1.5 as loss.

Gene expression assay

GE gPCR assays with FAM labelled hydrolysis MGBh@® (Life Technologies) were
developed and validated, as described for CNV gB€days, for target genekS3, DNM3,
CDO1, TRAIL, CD1D, GATA3, MYC, JUNB, TWMST1, EPHA4, STAT4 and reference genes
ARF5, ERCC3 andTMEMBSTA (Table S5. Stably expressed reference genes were selected
from microarray experiments on SS samples andatalttin SS and EID samples according
to the GeNorm method (Vandesompele et al., 2002Maorn R. et al., 2004;Booken et al.,
2008). Assays were performed on custom made PGBsglaife Technologies) following
SOP 005. ROC curve analysis were used to deterimee cut-off thresholds for each

individual gene expression gPCR assay with a gp#gibf 100% and an accuracy above
16



0.80. A one-tailed Mann-Whitney test was applietest for significant differential
expression between the SS and EID sampleslues below 0.05 were regarded as

statistically significant.
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Tables:

Table 1 Clinical characteristics at diagnosis of the 59 S&nd 19 EID patients.

Values at diagnosis SS versus erythroderma EID SS$hR9 EID n=19
Male-female ratio 37:22 16:3
Age, median (range), y 65 (32-89) 67 (29-86

Erythroderma 46/52 (88%) 19/19 (100%
Pruritus 45/52 (87%) 13/19 (68%)
Ectropion 6/52 (12%) 1/19 (5%)
Hyperkeratosis hand/feet 21/52 (40%) 3/19 (16%)
Palpable lymphadenopathy 21/52 (40%) 4/19 (21%)
Lymphadenopathy confirmed by CT scan 17/41 (41%) 7 (14%)

Leukocytes>10.0 x1G/L

40156 (71%)

5/14 (36%)

CD4/CD8 ratio>10.0

53/57 (93%)

1/12 (8%)

Absolute Sézary cell courtl000 mni

34143 (79%)

0/10 (0%)

T-cell clone in peripheral blood

59/59 (1009

b)

1(6%)

Identical T-cell clone in blood and skin

D

32/38 (849

0/3 (0%)

Table 2 Overview of the tested flow cytometry markers in 58S and 19 EID patients at

inclusion of the study.

Markers for SS described in literature | SS n=59 EIDn=19 | Sensitivity | Specificity
CD4/CD8 ratio> 10 46/53 1/12 87% 92%
CD4+CD7—> 40% 32/59 0/19 54% 100%
CD4+CD26-> 30% 51/59 10/19 86% 47%
CD158a 2/58 0/19 3% 100%
CD158b 13/59 1/19 22% 95%
CD158k 19/58 1/19 33% 95%

*Low expression and expression of 5% or more ofGbel+ lymphocytes.
YIncluding 4/7 SS patients with a CD4/CDS8 ratio lveftD.
?Including 5/7 SS patients with a CD4/CDS8 ratio lveftD.
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Table 3.Results of aberrant gene expression in all testeagges in 55 SS relative to 19

EID and 4 HC. With the ROC curve analysis a threshold was estadyd at a specificity of

100% and an accuracy above 0.80S3, DNM3, TWMST1, EPHA4 andSTAT4 and were

found to be useful diagnostic markers in SS.

Up-/down regulation | SS (n=55) | Sensitivity
PLS3 36/55 66%
DNM3 41/55 75%
CDO1 20/55 36%
TRAIL 4/55 7%
CD1D 6/55 11%
GATA3 2/55 4%
MYC 0/55 0%
JUNB 9/55 16%
TWIST1 38/55 69%
EPHA4 36/55 66%
STAT4 50/55 91%
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Figure legends:

Figure 1. Copy number variation results for JUNB, TWIST1, MNT and MYC.

The gains and losses in copy number in 58 SS cadparl? EID cases are shown as
normalized relative copy number, where 2 represdipteid DNA. The dotted lines signifies
the chosen thresholds for gain and loss, 2.5 @ddspectively.

Figure 2. Gene expression results fobDNM3, TWIST1, EPHA4, PLS3 and STATA4.

The differential gene expression is shown as radatbrmalized mRNA levels in 55 SS
compared to 19 EID and 4 HC cases. **** represémesstatistical significant difference in
gene expression in SS compared to EID and P€ 0.001). The dotted lines represent the
thresholds for differential expression, determingith ROC curves with a specificity of
100%. The Y-axis represents the relative mRNA esgiom with varying scale in all figures.

Figure 3. Interpretation of flow cytometry results.

a. A single peak located on the right side of theedatned threshold represents a single
population with positive staining for CD7 in 97%tbe gated celld). Two distinct
populations of the gated cells, in which 47% of¢k#s show positive expression for CD7
and 53% show negative stainiryDiminished expression for CD7 of a single popolatf
gated cells, surrounding a determined thresholtdisated as “dim”d. The specific
CD158k antigen expression signal (indicated in red)ightly shifted to the right compared
to its auto fluorescence and isotype control sggleen and blue lines), as is indicated in
yellow. This implicates that the gated cells doresp CD158k but at very low level,
indicated as “low”.
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