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Table S1. Antibodies used in DSP and ITHC

Targets Methods Clones Dilution Manufactures
CD30 DSP Ber-H2 1:10 Cell Marque, Darmstadt, Germany
CD4 DSP EPR6855 1:100 Abcam, Cambridge, UK
CD30 THC Ber-H2 1:100 DAKO, Glostrup, Denmark
CD4 THC EPR6855 1:500 Abcam, Cambridge, UK
PAX5 IHC 1EW 1:50 Leica Biosystems, Nussloch, Germany
MHC class I IHC EMRS8-5 1:5,000 Abcam, Cambridge, UK
MHC class IT IHC CR3/34 M0775 1:500 DAKO, Glostrup, Denmark
CD28 IHC EPR00276 1:200 Abcam, Cambridge, UK
ICOS IHC D1K2T 1:50 Cell Signaling Technology, Danvers, MA, USA
TIGIT IHC BLRO47F 1:200 Abcam, Cambridge, UK
PD-1 IHC NAT105 1:100 Abcam, Cambridge, UK
LAG-3 THC 11E3 1:200 Abcam, Cambridge, UK
CD80 IHC EPR1157(2) 1:200 Abcam, Cambridge, UK
CD86 THC E2G8P 1:200 Cell Signaling Technology, Danvers, MA, USA

DSP, digital spatial profiling; IHC, immunohistochemistry; PAX5, paired box 5; MHC,
major histocompatibility complex; ICOS, inducible T cell stimulator; TIGIT, T cell
immunoreceptor with immunoglobulin and ITIM domain; PD-1, programmed cell
death-1; LAG-3 (clone 11E3, 1:200; Abcam).



Table S2. Significantly upregulated genes in CD4+ T cell rosettes

AAR2 ATP2A3 copotss awors ELR4 FUTH HNRNPCL3 RLHDO4 MoTPL NUP&CL 77 RINZ SLCE7A4 SENGRS TRAF5 WDRSS
ABHD17A4 ATPEVIGL copczoo VRt ELMOD2 FXTD6 HOXAI KLHDOSB Mo NUPRI POFUT2 RIPOR2 SLC243 STNRG TRAMZ worot
ABITRAM ATXNI coposs coaz ELP2 FYBI HOXB3 RLHL32 MDFIO NUTMEF POGLUT3 RITI SLC245 SPVNI TRANK? WIPF3
ABLIMI ATXNIL copose cogs EVE GABARAPLI HPIEP3 KLHLS METRIV NUTMEG POLD4 RNASE1 8103043 ARt TRAPPCI4 WNT3A

ABTEI BagaLT3 copoez com ENGASE GAGEL HPOA KLRC2 MRSD NV POLRIF RND3 SLC35CE2 TAFI2 TRAPPC2 WWP2

ACEDS BagALT7 22273 coraar ENED GAGEID HEN KRBOX4 MESP1 0ARDI POLR2J3 RNF125 SLO36RZB TANGO2 TRAPPCS XvLTI

ACSF2 BAGR3 corer coLgAz ENTPDI GALNTLS HPSE ERT10 METTLS ogr POUGFI RNF149 SLO3G6ES TAPEPL TRIB2 TMEILI

ACSME BoL2Li 2227} corear EPOI GALR3 HSPRAP1 ERT12 MFaPs OLFML3 PPOS RNF186 SLC4aA2 TARSZ TRIMI4 7PELY

AOTAZ BOLAF1 (227} coLeAs EPSTTI Gar To0s KRT18 MFSDLB OR1001 PRMIM RNF167 SLCagAL TASERI19 TRIMZ2 ZBEDS

AcvP2 BEGAIV covge (22 7] ERP27 Garr DH2 RRTAPIG-12 Mgaraa ORsT12 PPPIR1Z0 RNF35 SLC46A3 TASOR2 TRIMS ZBTBA1
ADAMTS3 BN ocovg cPLX2 ETHEL GARRE1 718 ERTAPIG-3 M4z OR2T34 PPPIR2I RNMT SLOG0AL TAXIBP3 TRIMB2 ZBTBa4
ADARBI BHLHE41 CCRe cpz BTSI qasT T RRTAP1Z3 MLEI OReTs PPPIR3 RPHZAL SLC8A20 TBOIDZ TRMO ZC3HAVL

ADCKS BICDI CCRS CRIL EVez GATADEB 1FIT3 RRTAP13-4 LTS OR4013 PPPIRIE RPS27 SLC8AT7 TBOID2B TRMT13 Z0cKHCI0

4pD3 BICDZ 22757 CREBRF EVEZB GaPt FITME RRTAPS-4 MxIP OR4F PPP2RZD RPS6KA3 SLO48 BRI TRMTIL ZocHO17
ADGRBI BICRA [227] CRrO1 EVL GaP3 PNAL RRTAP47 702 OR4Q3 PPPaR2 RRPI2 SLC8BI TBXASI TRPTI Z0cHC2
ADGREL BICRAL 227 CSGALNACTI EXOO1L GFm A4 RRTAP51 up3 ORsLI PRACT RRPS sLovar TORAZ TSCe2De ZDHHOT

4o BD Cp22g CsE2 EXOC6B. Gmaap2 IFNAR2 RRTAPS-1 upy ORsDI PRAPI RSENI SLURP1 TORGE TSENZ zFP3
ADRA24 BV 27 TR EX0C8 GIAPs T2 KRIAPS2 MORN3 ORAIZ PRFL RSF1 SMAD3 TEADZ TSPANI4 ZFP36L2

AREPI BMERB! [27] OTAGED EXTL3 GmAPs IGR2EP2 KRTAPGS MPEGI ORM2 PRIMAI RSPOI sMapz TENTSB TSPANT7 ZFR2

AGapy BMPR2 [22] orBs FAM1g2A Gmaap7 IGRER LAMA4 MPPRL ose PRRCB RSRC2 sMe3 TRPSIV TSPANZ2 2103

ARTI BPIFAZ coan oror FAMU7B GmaAPs IGFBP7 LAMPI MRGPRD osEP PREX RTP5 SMCRS TFEB TSPANT ZRSCANY

AmA. BRD7 2] OTHRCL FAMIZIA POt IGHAL LAPTMS MRGPRX4 0sBPLS PRMT7 8aMD3 s mGDS TSPYL4 ZMATS

AR3 BRINPI D52 orsa. FAMI3IB G2 1GEM LARGE1 MRO osTMI PRMTS SAMDEL SMGE TGIFL TTC12 MM

ARD BRWDI D53 orss FAMz27B ox 1GSF21 Lar MROH1 P2RYS PRPF3 SARAF SumazA THESI oty ZvFi2t

ARAPI BSDO1 (2] orsw FAM236B GLBIL 1GSFS LOEID T2 P2RYS PRR22 S04RA3 sumaz8 THEMS TO19 ZVFi24
ARAP17A4 BTEDI9 227 cuze FAM241B GLIPRI 1GSF8 LOR3B 12 PACS2 PRR23D2 Savea sMPDI THTPA ey ZVFI34

ARNA. Bre1 cpazs0 ovBOt FAMBGA. 77 R LK M5TOI PAD. PRR7 Savaa SMURF2 TR TTC398 ZVFe02
ARR7A2 BIK CDCu2sEL ovP2D7 FAM43B GNPTAB w2 Lop2 MTaP PARAHIBI PRROI Savea SNAP23 TLRI TUBAZE 2V

ALG13 BINZAL oo OvPaz1 FAM7BA. GoLgar iz LDLRAP1 D4 PALLD PRRXI spo3 SNORO TLR9 TUBA4A ZVF266

ALGE BrVIAZ CDK14 oSt FAMB30 GoLgasA miRA LENGI MxRAT7 PARN PRSS3 SEC63 Snx14 ™8 TULPS ZVF278

Ottors2t CDRGRI ovTEI FASLG GoLGARLE m1sEP LGALSS MYCRP2 PARPI0 PRSS63 SELIL3 snx18 ™01 TUsSCE ZVFep2

ALPK1 Ottortzt CDRGRAPZ (207 FEPI GoLgasy w1y LHFPL2 MYOIE PARVA PSRNEN SELENOP Snxzz TMEM121B XK ZVF36

AME Otoorfs2 CDRNIB DEP FRXL20 GORAB miF10 LILRAS MvopA. PARVG PSG6 SELL Snxz9 TMEM143 TXNTP ZNF33B
AMPD2 Ctdort2t CDRNZD BT FRXL3 Gp2 m2RA LILRE2 MvocD PRXIPI PrEZ SEMAZG s0p3 TMEMI54 URAs ZVF383
ANAPC2 o CoPFI oprrs FEXO24 GPANKL w33 §7.7. 73 N4BPI PCEDIB PTR2 SEMAGA. sov TMEMI678 URA7 ZNF397
ANERDIZD Otortirz CEEPB DDX53 FRXWIO GPBARI IL36RN LIN7B N4BP2L2 PDRI PTRS SENP7 S0RLI TMEMI7I UBL3 Rtz
ANKRD44 Otorf116 CRLF2 DDX59 FCRR2 GPePDI mesT LINGO1 NAALS PDR4 PrENZE SEPTINI P10 TMEMI75 UBL7 ZVFa3
ANERD49 Otorfize crMIP DEFS FoF1 GPMEA R LMF2 NA4g0 PoLIMI PTPRO SEPTING SPrag TMEMI81 UBLCPI ZNFa40
ANTXRI (278 CEMIPZ DENNDIB FOGRZB. GeNMB P LMNTDI NATSB PDSS2 PIPRF SEPTING sPg TMEMI91B RN ZNF446

Ap242 o8 CEPL20 DENNDIO Fewo1 GPRI mava Mo1 NAXD PDZRL PTPRT SERPINBY sp7 TMEMZ03 UBTRLI ZVF522

APRA3 oiQre CEP123 DEPDCS FOoMR GPRIZ2 e LMIK3 _NBPF12 PEOAMI PIPRO SERPINGI SPAGUA TMEMz21 uGog ZNF560

ApEBI C1QTVFYB CRP57 DET1 FCRLI GPRIa1 IVPPSD Loxt NEPFI4 PERMI PYRIG SERTADI sPAGS TMEMZ5T ULEP1 ZVF567
APOBRCEF o8 CEP78. DGRA FCRL3 GPRIGS IVSL3 LPAR1 _NBPFI5 PR4 PXDO SERTAD2 SPARO TMEM2568 UPFL ZVF580

APOC3 Cezortip CRP83 DGRZ FDOSP GPRES VTS LPARS NEPF19 POGHG PV SESN3 SpaAL2 TMEM272 UPKIBLI ZVF587
ARHGAPIS Coor1 CRPS5 DHRS3 FEMIB GPRIVZ sy LPXN NBRI PGGTIB RAB34 SETEPI SPATA4E TMEM37 UPK3BL2 ZNF504
ARHGAPI7 o3 ogrz DHX34 FEV GRIP2 PME LRCF4 NECAR2 PoMEL RADPA SETMAR SPDRF TMEM50B usp15 ZVFE16
ARHGAPS Coortze CGRRFI DIP2C-AST FoF17 qsTr2 IRFY LRP4. NEMF PHAX RARRESI SsFTL SPDYE1 TMEMBZA usPI7LIL ZVFE19
ARHGAP4 B CEDI prsor FGFI8 GaMKx meas LRRO37A2 NEO1 PHC2 RAgAz SFMBr2 SPDYEIS TMEM7I usPI7LI2 ZVFess
ARHGAPY Ctortts CHD2 DNAJOI3 FaL2 Gans meas LRROTO NEATCR PHETAL RASA3 sPTPQ SPDYE3 TMEM74B USPI7LIG ZVFEs8
ARHGDIB Coortz CRTaLL DNAJC30 FHLI H34 mgar LRRO75B NFATC3 PHF1 REL2 SH3BPS SPDYES T™MIGD2 usP17L17 ZNFe9
ARHGEF1 Corfs3 CHTIL2 DNAJOL FHL2 HAGHL s LRROSO NTOVI PIASI REMI5 SH3GLI sert T™TC3 USPIZL3 ZVFee2
ARHGEFI5 w CcrTI DNASEIL3 FREPIO HARS? ITPR3 LRSAMI NLRC3 ProM REMB SHIKEPI sev ™4 usp19 ZNF736
ARID4B CYort78 CHEB oND1 FREPY HAUSI JAKL B NLRPS PIGN REMX2 SHTSALZA SPOCK2 TNRAPE TFL ZNF738

ARL4C cupmt CHMP7 DOCK3 FLOV HOAR2 JARZ LTBaR2 NOTCHNLA PEICD Roavt SHPRE spawz TNRAIPS vampr ZVF70

ARLSA caLp1 CHSTL DOK2 FLIT HOFC2 JAMZ §/.51 NPAPIL PIRIOG RoAN3 smT1 SPSB3 TNFRSFI4 VANGL2 ZNF781
ARMO7 CALFEM3 CHIST12 DOK7 FOXDA4 HOST JARIDZ 221 NPIPB3 PIEIIPI ROORI smv3B SPTANT TNFRSF2! VHL ZNF778
ARMCS CALFME CHTFS DPPA3 FOXDL5 HDACT JOHAIV LENEL _NPIPBS PIRIR3 ROOR3 STPAIL3 SPTENI TNFSFS VPREB3 VP74
ARMCX3 CALME3 aB1 prr FOXE3 HDGFLI RAT7 LYPDE NPMZ PrTENA REGIB SIRT2 SRAL ™K VPS130 ZvF1
ARRDO1 camEeNT CIDEB DD FOxFI HEATRGA RATNBI LYRMZ NEPB PITX3 RELCH SIRT3 SREEF1 TVIP3 VPS13D ZNF793
ARRDC3 caMEENZ 2.4 DRAXIV FoxT3 HELQ KCONEIL MARIL3 NRIHZ PRVOX2 REMI st SRPS8 T™NVOL VPS36L ZVFE05
ARRDCY cupzaz CRAPS DRD4 Foxvz HERO1 KCNES MACRODI NRIZ2 PLAATY REDMZ SKAPI S5TR3 TNNT2 VPS378 ZvFa31

AsBI CURDS CLDND2 DrXS Foxo1 HGSNAT KCNKS MDD VRO PLACS RENBP s1A S5TR TOBI VPS5t ZVFE36

AsR2 cusp1 CLEC10A DUoxAL FPRI HLA-DOB KOTD7 MAP2RY NR2FY PLOGE REPSI LAz ST Tox2 VPS63 ZvF98

ASHIL cusps CLEO18A E2FE FRGL HLA-DPBI KDM7A MAPIRL NR2F2 PLERFAZ RESF1 SLAMFS STRI0 TP5IEPI YRR ZVRF3

ASFRL cavmvt CLECIB EEF2KMT FRMDS HLAE KT4A0930 MAPARL NR3C2 PLEREFI RGPD2 SLO1642 SIS P53 VBIGS ZRSR2

Ass1 CBLB CLECIA EFEMPI FSBP HLAF KIR3DLI 4Py NRDO PLEREMI RGSI10 SLO1646 STRIPL TP5INPL vrar ZSWIME

ATF7IP CER4 (7.5 EFR2A FSTLI HIF RLC3 MARCHFS NTSE PLGLBI Ras19 SLO1749 ST TP5ITGEB WASF2 ZW10

ATG2B cBxz CLyAPI EGF FUoAr HMI3 KLF1 MENL2 NTRK3 PLIVG RHENZ SLC22418 STXIB TPV WASHCL D0

ATGaD CBYI 277 ED2 FUNDC2 HMURS KLF13 mEP NUDTI3 PLSCRI RIMBPZB SLC25A%0 suLTICL TEPI WASHC2A.

Ay copoter 270 ELK3 FUOM HNMT KLF2 MCRIP2 NUMAT PMEL RIMKLB SLC25A47 STNE4 TRAFSIP3 WDRS!
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Figure S1. TIGIT scoring system

In the TIGIT scoring system!, TIGIT expression on lymphocytes is classified into four
grades (scores 0—4): no evidence of TIGIT* lymphocytes (score 0) (Figure S1A), faint
TIGIT+ lymphocytes near the HRS-like cells (score 1) (Figure S1B), moderate TIGIT+
lymphocytes around the HRS-like cells (score 2) (Figure S1C), and a circle of intense
TIGIT* lymphocytes surrounding the HRS-like cells (score 3) (Figure S1D). Cells with
score 3 were defined to be positive. Microscope, Olympus BX53; original magnification,
400x for all images; scale bar: 20 pm; camera, Olympus DP53. TIGIT, T cell
immunoreceptor with immunoglobulin and ITIM domain; HRS, Hodgkin—Reed

Sternberg.
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