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Supplementary information

Supplemental Materials and Methods

Samples and data availability. All samples in the TENOMIC biobank were collected with the
approval of the ethical committee CPP Ile-de-France 08-009 (1). Gene expression data and

mutation data, in the form of variant call files (VCF), are available upon request.

Case review. AITL were defined using the classical morphological definition, including
constellation of features comprising increased vascularity, follicular dendritic cell
proliferation. PTCL-NOS was systematically applied to cases not expected to show a TFH
phenotype, that is cytotoxic lymphomas and lymphomas strongly positive for CD30 (>50%).
For other PTCLs, assignment to “NOS” category was for those not showing a TFH
immunophenotype. For PTCL-NOS cases, cytological features determined based on the
proportion of small, medium and large cells, were collapsed to two categories based on the
predominance of the small or large cell component (2). All cases included in the study were

of nodal origin.

Immunohistochemistry (IHC) and in-situ Hybridization studies

IHC analysis was performed as previously described (3). Briefly, follicular helper T-cell
(TFH) markers (PD1, CXCL13, BCL6 and CD10) and cytotoxic markers were assigned based
on the following scoring system: score 0: <10% positive tumour cells, score 1: 10-30%
positive tumor cells, score 2: >30-50% positive tumor cells, score 3: >50% positive tumor
cells. FDC distribution was evaluated by CD21 and/or CD23 immunostains and was assigned
a score of 0 when signal is restricted to germinal centers (GC); 1 in case of perifollicular

expansion; 2 in case of perifollicular and perivascular expansion; or 3 for diffuse expansion.



PTCL-NOS cases were scored for CD30 as previously described: 0: <5% positive tumour
cells, score 1: 5-25% positive tumor cells, score 2: >25-50% positive tumor cells, score 3:

>50-75% positive tumor cells and score 4: >75% positive tumor cells (2).

The EBV status in large lymphoid cells was based on counting EBER-positive large cells and
scored as follows: score 0: absence of large EBV-positive cells; score 1: up to 5 large EBV-
positive cells per high power field (hpf), score 2: 5 to 50 per hpf and score 3 : > 50 per hpf , or
sheets or aggregates of large EBV-positive cells. A score of 1 was considered positive (+),
and scores of 2 or 3 were considered strongly positive. FISH testing using a double fusion
assay for detection of ITK-SYK fusion was successfully performed on nine AITL, five TFH-
like PTCL, five F-PTCL and four PTCL-NOS cases according to a previously-described

method (3).

Software. Unless otherwise specified, all computation was performed using R version 3.2.2.

OMICs data. Gene expression profiling was performed on Affymetrix HG-U133 plus 2.0
chips (Affymetrix, Santa Clara, CA) for 83 AITL, 21 TFH-PTCL, and 36 PTCL-NOS, as
described in (4). Briefly, 3 ug total RNA and 10 ug cRNA were used as starting material per
hybridization. The cRNAs were hybridized to HG-U133 plus 2.0 Affymetrix GeneChip arrays
(Affymetrix, Santa Clara, CA) and scanned with an Affymetrix GeneChip Scanner 3000.
Images were analyzed using GCOS 1.4 *Affymetrix). Data were normalized using the robust
multiarray average (RMA) method. Array comparative genomic Hybridization (aCGH,
Agilent SurePrint G3 human CGH bundle, 4 x180K, Santa Clara, CA) was available for 60

AITL, 15 TFH-PTCL and 27 PTCL-NOS.

Targeted Deep Sequencing. TET2, IDH2 and DNMT3A mutation information (Sequenom

MassARRAY, confirmed by Sanger sequencing) was available for 64 (TET2, DNMT3A) to 66



AITL (IDH2), up to 21 TFH-PTCL, and up to 24 PTCL-NOS. TET2 mutation data for 56/64
AITLs and for 17/21 TFH-PTCL and 22/24 PTCL-NOS have been reported previously in
Lemonnier et al. (5) RHOA G17V mutation information was available for 72 AITL and 42
PTCLs, including 19 TFH-PTCLs and 23 PTCL-NOS (MiSeq, Illumina, confirmed on PGM,
Lifetechnologies). Of the 114 cases with RHOA mutation information, the status of 72/72

AITLs and 13/19 TFH PTCL cases have been previously reported in Vallois et al. (6).

Consensus Clustering. In order to evaluate the stability of F-PTCL clustering with either
AITL or PTCL-NOS, we used a resampling-based method, Consensus Clustering (R package
ConsensusClusterPlus, version 1.24.0)(7). Briefly, this method takes a random subset of the
data (80% of the cohort) for each of 1000 runs and performs agglomerative hierarchical

clustering. F-PTCL clustering with AITL or PTCL-NOS was scored for each run.

Gene set enrichment analysis (GSEA). Relevant signatures from the Molecular Signatures

Database (8) (MSigDB), the lymphoid signature collection (9) (n =271,

http://lymphochip.nih.gov/signaturedb/), and TFH- and AITL-associated signatures from
literature (4) (n=3), combined with a subset of relevant hallmark (n=50), immunological
(n=6) and curated (n=73) signatures from MSigDB were selected for use in enrichment
analysis. The TFH signature is a subset of the Chtanova TFH signature (10) that was
previously reported to be enriched in AITL (4). The AITL signatures were comprised of a
tumor signature, which are genes differentially expressed in AITL compared to PTCL-NOS;
while the microenvironment signature was comprised of genes more highly expressed in the
AITL tissue than in the FACS-sorted component (4). GSEA was performed by rotation

testing using mean ranks (ROMER, R package limma, version 3.24.15) with multi-testing



correction (Benjamini-Hochberg) to control for false negatives. Gene set expression levels are

expressed as the median value of all genes in a signature per sample.

Copy number analysis. Array comparative genomic hybridization profiles were available for
106 cases. Briefly, images of the arrays were obtained using the Axon 4000B scanner 1a and
analyzed by Genepix 5.1 software (Axon, Union city, USA). The signals were log
transformed and normalized by robust locally weighted regression and scaled using median
absolute deviation (R package marray, version 1.46.0). Data were filtered in order to remove
controls or spots with signal intensity below the 25% quantile in both channels. Data was
smoothed to remove single point outliers before applying a circular binary segmentation
algorithm, which tests the significance of the alteration by using a hybrid approach (R
packages DNAcopy, version 1.42.0; cghMCR, version 1.26.0 (11)). Given the highly variable
tumor content in PTCLs, especially of AITL, event calls were made individually for samples.
Briefly, the aCGH segemented profile was scanned for 7CR (alpha and delta subunits)
rearrangements (chromosome 14q11-12). The absolute value of the signal at this region is
considered the baseline for an event call (i.e. if the 14q11-12 signal for a sample A is at -0.1
and for sample B -0.2, then Isignalsl > 0.1 and Isignals| > 0.2 will be considered events in
samples A and B, respectively), rather than using a fixed threshold (typically 0.3). All
differences in copy number variation were compared across pathological categories using

Fisher’s exact test.



Supplementary Table S1. Comparison of IHC scores for TFH markers and AITL

features in AITL and TFH-PTCL

AITL nggiLke F-PICL  across ltlllliee Klguves’.
categories TFH-like
Positive/Total* cases

TFH markers

CD10 65/73 (89%) 6/16 (38%) 4/5 (80%) 0.22 0.11
PD1 52/52 (100%) 8/10 (80%) 5/5 (100%) 0.95 0.8
CXCL13 49/51 (96%) 11/15 (73%) 5/5 (100%) 0.84 0.66
BCL6 50/55 (91%) 9/13 (69%) 4/4 (100%) 0.81 0.64
ICOS 45/46 (98%) 14/15 (93%) 4/4 (100%) 1 1
AITL features

FDC 65/68 (95%) 7/16 (44%) 0/5 (0%) 0.03 0.12
B-blasts 70/71 (99%) 11/16 (69%) 4/5 (80%) 0.73 041
EBER 63/69 (91%) 13/16 (81%) 5/5 (100%) 0.96 0.84

Strongly Positive**/All Positive

TFH markers

CD10 26/65 (40%) 3/6 (50%) 3/4 (75%) 0.62 0.72
PD1 46/52 (88%) 6/8 (75%) 5/5 (100%) 1 1
CXCL13 36/49 (73%) 7/11 (64%) 4/5 (80%) 1 1
BCL6 29/50 (58%) 5/9 (56%) 2/4 (50%) 1 1
ICOS 42/45 (93%) 12/14 (86%) 4/4 (100%) 1 1
AITL features

FDC 52/65 (80%) 3/7 (43%) 0/0 (0%) 0.51 0.51
B-blasts 56/70 (80%) 5/11 (45%) 1/4 (25%) 0.38 042
EBER 30/63 (48%) 3/14 (21%) 2/5 (40%) 047 0.27

*Total cases do not include non-interpretable cases

** Strongly positive cases have a score of 2 or 3



Supplementary Table S2. Correlation coefficients of IHC scores and mRNA expression

levels for TFH markers

Marker Spearman correlation p-value
coefficient

BCL6 0.46 0.04

CXCL13 0.46 0.03

ICOS 0.16 0.47

MME (CD10) 0.57 0.004

PDCDI1 (PD1) 0.39 0.12

Supplementary Table S3. Top 50 genes correlating with TFH status*

Nodal lymphomas of TFH

origin

Other TFH-PTCL

Gene AITL TFH-like F-PTCL PTCL-NOS | Spearman Adj. p-value Pathway(s)
PTCL correlation
coefficient™

TFH signature; AITL

CD200 8.59 8.95 9.15 7.11 0.68 220E-16 e et signature

Corf7 10.98 1187 11.98 8 34 0.66 2.20E-16

SPIB 722 791 82 6.23 0.65 PR I o et
slgnature

POU2AF]I 921 10.05 9.89 739 0.65 220B-16  L\FH signature; AITL
microenvironment signature

CLU 1124 11.83 12.02 991 0.64 PR I o
slgnature

CXCLI3 11.69 12.42 12.37 10.17 0.63 220E-16  LFH signature; AITL tumor
slgnature

ADRA2A 747 795 8.43 6.11 0.63 220E-16  AITL microenvironment
slgnature

EFNB2 7.09 771 758 631 0.62 558E-15  AlTL microenvironment
slgnature

ITIHS 6.18 6.74 652 537 0.62 558E-15 L2 STATS Signaling; AITL
microenvironment signature
AITL microenvironment

PAPSS2 8.41 8.84 8.85 776 0.61 753E-15
slgnature

XKR4 500 5.89 593 3.87 0.61 A R R
slgnature

CDC42EP4 6.14 6.69 6.88 562 0.61 1 25E-14

PDIAS 7.12 757 725 6.56 0.59 Yo N el L et
slgnature
AITL microenvironment

GNAl4 586 6.41 6.13 494 0.59 LOSE-I3 oot

FAMI7IAI 6.62 7.09 7.15 5.96 0.59 108E-13  AITL microenvironment
slgnature
AITL microenvironment

TMEMI163 7.68 8.09 8.11 6.53 0.59 LOSE-I3 Gt
AITL microenvironment

COL4A4 6.6 733 6.95 5.68 0.58 410E-13 G

ARHGEFI0 6.81 726 736 6.13 0.58 573g-13  AlTL microenvironment
slgnature

P2RXS 881 891 922 762 0.58 5.78E-13

CXCRS 701 707 8.05 546 0.57 9.18E-13  TFH signature

CHNI 8.58 9 9.15 776 0.56 DEFEIE LGS TIE;
slgnature

SLCIA2 542 5.99 6.17 449 0.56 459E-12  AITL microenvironment

signature



GJA4 6.04 6.5 6.25 561 0.56 490E-12  AITL microenvironment
slgnature

LOC100507421 571 6.11 6.43 505 0.55 6.80E-12

PDLIMI 9.44 98 9.82 8.84 0.55 R [ I s o et
slgnature

IGHM 775 8.77 82 577 0.55 8 39E-12

BTLA 7.88 7.86 8.05 621 0.55 839E-12  TFH signature

MOXDI 6.06 635 633 5.18 0.55 934g-12  AITL microenvironment
slgnature

BIK 6.08 723 5.99 522 0.55 I e e
slgnature

PGF 543 592 573 489 0.55 122E-11  AITL microenvironment
slgnature

SCARA3 457 52 52 3.69 0.55 B e e
slgnature

THYI 74 784 782 6.69 0.54 126E-11  AlTL microenvironment
slgnature

NTSDC4 525 6.23 571 275 0.54 1.93E-11

FAM69A 779 795 751 7.04 0.54 223E-11

OSMR 6.12 6.47 6.54 524 0.53 SESERIE LA osdonmnt
slgnature

TMSBISA 529 59 633 422 0.52 1278-10  AlTL microenvironment
slgnature

FCAMR 427 522 544 301 0.52 PoOER O L SRIes e
slgnature

GPIBA 6.8 7.11 6.88 6.06 0.52 186E-10  AlTL microenvironment
slgnature
TNFA via NFKB Signaling;
IL2 STATS Signaling;

LIF 636 675 6.46 503 0.52 198E-10  {iaS Sianticg AL
tumor signature

TUBB2B 5.46 579 57 4.12 0.52 1.98E-10

EPASI 971 10.08 1021 9.14 0.52 198E-10  AITL microenvironment
slgnature

ICOS 8.83 8.75 9.17 6.9 0.51 2.46E-10 IL2 STATS Signaling

CKAP2 991 10.69 10.23 797 051 2.46E-10
IL2 STATS Signaling; AITL

ADAMI9 837 8.53 8.45 741 051 29210 et shomature

FARPI 6.14 627 6.13 55 051 3.77E-10

LY75 9.62 973 9.87 8.86 0.50 4.68E-10

RSPO3 632 6.74 6.48 57 0.50 492E-10  AITL microenvironment
slgnature

AFF3 6.65 6.76 782 53 0.50 8.12E-10

TLCDI 505 545 544 468 0.50 843E-10  AITL microenvironment
slgnature

* Values reported are log2 expression values of the mean per group

**Correlation coefficients calculated for nodal lymphomas of TFH origin compared to PTCL-NOS



Supplementary Table S4. Amplifications and deletions of loci with genes implicated in

oncogenesis
AITL (n=60) P‘%t(‘:‘f(:fg) PT((;';%OS Correlation with GEP
Correlation mean fold
Gene Location Amp Del Amp Del Amp Del with GEP change vs. cases
(yes/no/le”) without events

DNMT3A 2p23.3 - - - - - 11% le -
REL 2pl6.1 - - - - - 7% no -
DOCKI10 2436.2 - - - - - 7% yes -2.07
ILI7RD 3pl4.3 - - - - - 7% le -
PPP2R3A,
IL20RB, 3q22.3 2% - - - - - le -
STAGI
TERIIONO. apia ; - - - - 7% yes -1.91
MYO10 5p15.1 - - - 6% - - no -
BBS9 7pl4.3 - 2% - - - - no -
MYC 8q24.21 - - - - - 7% no -
CDKN2A/B 9p21 - 2% - 12% - 4% no -
TETI 10q21.3 - 3% - - - - no -
PTEN 10g23.31 - 3% - - - - yes** -1.60
FSCB 14q21.2 - 3% - - - - le -
TP53 17p13.1 - - - - - 11% yes -1.64
DNMTI 19p13.2 - - - - - 4% no -

*le = low gene expression (log, < 4.5), regardless of copy number changes; **borderline low expression



Supplementary Figures
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Supplementary Figure S1. Heatmap of cytological, immunophenotypical and mutational,
features of 36 PTCL-NOS cases, comprised of 18 cytotoxic cases, 11 CD30+ cases with large
cell morphology, and 7 cases (“Other”) that do not fit either category and had expression of
maximum one TFH marker (ICOS in most cases) out of 3 to 5 TFH markers tested. Note that

the incidence of mutations in PTCL-NOS cases is low, in line with the description of the

phenotype.
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Supplementary Figure S2. No difference in the 10-year overall survival (OS) based on the

Kaplan-Meier and log-rank methods is noted across the entities.
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Supplementary Figure S3. 2D surface density plot of principal component analysis results
(A), featuring the first two principal components (PC1 and PC2, corresponding to a top view
of the PCA in Figure 1E). Note the full inclusion of all F-PTCL in the volume occupied by
AITL. Most PTCL of TFH origin (comprised of F-PTCL and other TFH PTCL; 14/20, 70%;
contours of the volume occupied by TFH-like cases are indicated by dark grey lines), but not
all, are also included within the volume occupied by AITL. The contour plot emphasizes the
dispersion of the non-TFH-like PTCL-NOS. (B) Enrichment results for selected lineage-,
hallmark and transcriptional program-related signatures further support the relatedness of
PTCL of TFH origin to AITL. Enriched signatures include the IL2-STATS5, KRAS, TGFB
and TNFA via NFKB signalling pathways, and downstream transcription factor targets of
IRF4, MYC, STAT3 and NFKappaB. (C) Heatmap showing clustering of AITL, TFH-related

and non-TFH-like PTCL, NOS based on the top 6000 most variable genes implicated in gene
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set enrichments. Genes from the TFH signature are indicated on the columns. Majority of the

PTCL of TFH origin (14/21, 67%), including all 5 F-PTCL, cluster with the main group of

AITL cases.
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Supplementary Figure S4. Copy number events across categories show the proximity of the
cytogenetic complexity of PTCL of TFH origin (mean event count per patient, MECP = 3.15)
to AITL (MECP = 3.17) than to PTCL of TFH origin (MECP = 10.8). PTCL of TFH origin

bear gains in chromosomes 5 and 7, which are characteristic aberrations in AITL.
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