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Supplemental Figure 1. Tumor-specific CD8+ T cells were isolated for microarray
analysis from the timelines illustrated in Figure 2A. Representative FAC-sort of CD8+
7-AAD- CD4- B220- MHC-II- CD1la+ AHI-LY Tet+ cells from a tumor sample is
shown. The “Dump” collectively refers to 7-AAD+, CD4+, B220+, and MHC-II+. For
each sample, Bgal-L* Tet was used as a negative control to set AHI-L® Tet gates. After

FAC-sorts, all samples were 90-100% pure tumor-specific CD8+ T cells.



Supplemental Table 1. Transcriptional profiles of

published T cell programs compared to tumor-specific TIL

T cell program of interest

Exhausted (overexpressed)

Exhausted (underrexpressed)

Memory (overexpressed)

Memory (underexpressed)

Effector (overexpressed)

Effector (underexpressed)

T cell programs compared for
relative gene expression

Exhausted virus-specific CD8+
T cells vs.

Naive virus-specific CD8+ T
cells; also not in memory and
effector vs naive virus-specific
CD8+ T cells

Memory virus-specific CD8+|
T cells vs.

Naive virus-specific CD8+ T
cells; also not in exhausted
and effector vs naive virus-
specific CD8+ T cells

Effector virus-specific
CD8+ T cells vs.

Naive virus-specific CD8+
T cells; als not in memory,
and exhausted vs naive
virus-specific CD8+ T cells

Naive virus-specific CD8+ T
cells

Naive virus-specific CD8+ T
cells

Naive virus-specific CD8+ T
cells

Naive virus-specific CD8+ T
cells

Naive virus-specific CD8+
T cells

Naive virus-specific CD8+
T cells

Reference Wherry EJ et al. 2007 Wherry EJ et al. 2007 Wherry EJ et al. 2007 Wherry EJ et al. 2007 Wherry EJ et al. 2007 Wherry EJ et al. 2007

Gene set 1110067D22Rik 1110038D17Rik 6330512M04Rik 2610019F03Rik 1110008P14Rik 1190002H23Rik
1810035L17Rik/Nrp 1190002H23Rik Acot7 Actnl 2810417H13Rik 2610019F03Rik
2810417H13Rik 2610019F03Rik Ahnak Blk Acot7 5730403B10Rik/Hmox2
5730469M10Rik 2810407C02Rik Anxal Cer7 Actb Abcal
6330403K07Rik 4833420G17Rik Anxa2 Cd24a Adam19 Acssl
Acot7 4922505G16Rik/Rpn2 Agqp9 Cd74 Ahnak Actnl
Adam19 A630038E17Rik AW112010 Cd79% Aiml Amd-Ps6
Ahnak Abcal Bag3 Cnn3 Anxal Amd1/Amd2
Alcam Abcel Bhlhe40 Cxxc5 Anxa2 Amd1/Amd2
Anxa2 Ablim1 Caspl Ddit4 Apobec2 Amd1/Amd2
Art3 Acadm Ccls Dntt AtpSl Apex1/Tmem55b
Atfl/Gm1862 AcpS Cer2 Gsn Atp5l Bel2
Atf1/Gm1862 Acssl Cer5/Cer2 H2-Aa AW112010 Bzw2
AW112010 Actb Cebpb/Tmem189 H2-Ea-ps Bag3 Ccend2
Bag3 Actnl Crtam H2-Ebl Bhlhe40 Cer7
BC055004 Adcy7 Ctla2a 1dh2 Birc5 Cd72/Teskl
Bhlhe40 Addl Ctla2b Igfbp4 Bubl CIkl
Bubl Adh5 Ctla4 Igk-V28 C330027C09Rik Clk4
C330007P06Rik Akap8 Cxcer3 Il6ra Capn2 Cnn3
C330027C09Rik Anapc5 Ddx6 Tl6st Caspl Ctsl
Capzb Arhgapl Dock5 Itgae Casp3 Ctss
Car2 Arhgefl Duspl Kif23 Ccdc50 Cxcrd
Caspl Arldc ElI2 Lefl Ccls Cxxc5
Casp3 Asccl Empl Lyz2 Ccl9 Ddx3x
Casp4 Atpl3a3 Eomes Ms4al Cenb1/Gm5593 Dgka
Ccdc50 Atp6v0a2 Errfil Myb Ccenb2 Dnajb2
Ccl3 Atp6vOb F2r Pdk1 Cer2 Dnajc7/Nkiras2
Cel4 ?g“p}” LOCI00044398/Gm104) ., Piga Cer5/Cer2 Dntt
Ccls Bzwl Fegr2b Ppic Cd48 Dph5
Cenb1/Gm5593 Bzw2 Fos Rab3ip Cdc6 Dtx1/Gm19706
Ccenb2 Ccend2 Fosb Rampl Cdkl Duspl
Cer5/Cer2 Cer7 Gm6742 Scdl Cks1b/Gm6340 Dusp6
Cerl2 Ccet3 Gm7278 Sfmbt2 Cks2 Eif4a2
Cd160 Ccet4 Gp49a Smc4 Clicl Eif4gl
Cd200 Cct5 Gzmb St6gall Cmal Eif5/LOC100047658
Cd244/L.OC677008 Cct8 Gzmk Tec Cox17 Elovl5
Cd7 Cdldl Gzmm Trim59 Cripl Emb
Cdg4 Cd1d2 H2-Q10 Tspan32 Csda Ets2
Cd9 Cd24a Hiatll Ttc14/Cedc39 Ctla2a Evl
Cdkl Cd72/Tesk1 Hopx Ctla2b Fam101b
Chekl Cdc42s5e2/LOC100045021 1d2 Ctla4 Fam134b
Chll Cirhla Ifng Ctsd Fkbp3/Prpf39
Cit Clk2 1118r1 Cxcr3 Fos
Ckmt2 Clk4 1118rap Cyfipl Gadd45a
Cks2 Cmah Itgax DenndSa Gart
Clic4 Cnn3 Itgbl Dnajcl5 Gas5
Coch Crlf3 Junb Dock5 Gm1005/Hnrnpa
Cox17 Ctsl Kcnj8 Dstn Gm10052/Hnrnpa
Cpa3 Cxxc5 Klif4 E2f8 Gm5643/Hnrnpal
Cpsf2 Cytip Klrcl Echl GmS5803/Hnrnpal
Cpt2 D10Wsu52e Klrgl Ect2 Gm7862
Crygb Ddx39b Klrk1 ElI2 Gnl3
Cryll Ddx5 Lgalsl Empl H2-Aa
Cst7 Dgka Lilrb4 Eomes H2-Ea-ps
Ctla2a Dnajc7/Nkiras2 Ly6a Errfil H2-Ob
Ctla2b Dntt Ly6¢1/Ly6c2 Ezh2 Hmgn1/LOC100044391
Ctlad Dph5 Ly6c1/Ly6c2 F2r HnrnpalL2/Loc6
Cxcll0 Dscamll Mdfic Fasl Hnrnphl
Cxcer3 Dtx1/Gm19706 Myolf Fegr2b Hspa9
Cyfipl Eef2 Nrpl Fgl2 1gfbp4
Dock5 Eif2s1 Null Fignll 1l4ra
Dock7 Eif4a2 Odcl Fyn Il6ra
E2f8 Eif4gl Pglyrpl Gapdh Tl6st
Ect2 Elovl5 Prfl Gapdh 17r
Eeal Emb Prrl3 Gapdh Isocl
ElI2 EmlS Rn18s/Rn45s Gapdh/Gm2606 Itgae
Entpd1 Eng Rnf138 Glrx Itm2a
Eomes Etnk1 Runx2 Gm10124 Itpr2
Etfl Etsl S100a4 Gm10291 Kctd12/Mir5130
F2r Evl S100a6 Gm10291 Lefl
Fasl Fam101b St3gal6/Dcbld2 Gm11401 Mdm4
Fgl2 Fam102a Tnfaip3 Gm12070/Gapdh Mettl8
Fignll Fam134b Txndc5 Gm12070/Gapdh Mettl9
Fyn Fkbp4 Gm12070/Gm2606 Mill
Gapdh Fos Gm12070/Gm4609 Morf412
Gapdh Frat2 Gm14148 Ms4al
Gapdh Gadd45a Gm14407 Myb
Gapdh Glt25d1 Gm2467 Myc




Gapdh/Gm12070 Gm10845 Gm2606/Gm10291 Mycbp2

Gas2 Gm13777 Gm3671 Nedd4l

Gedh Gm14165 Gm3809 Nfkbiz

Gdf3 Gm14407 Gm4804 Nripl

Gdpd5 Gm2a Gm4929 Nsg2

Gem Gm4638/Gm4671 Gm5068 Null

Glrx Gm4671 Gm5177 Nxfl

Gm10291 Gm4761 Gm5523/Gapdh/Gm12070 |P2rx4

Gm10291/Gm1029 Gm4833 Gm6340 Parp8

Gm12070/Gapdh Gm4959 Gm6946 Pdk1

Gm12070/Gapdh Gm5148 Gm7123 Pelil

Gm12070/Gapdh Gm5191 Gm7183 Phf12

Gm14148 Gm6983 Gm7286 Piga

Gm2467 Gm7246 Gm8055 Pkp4

Gm2606/Gm10291 Gm7290 Gm8174 Plekhal

Gm3671 Gm7862 Gm8513 Ppic

Gm3809 Gmg231 Gmg681 Prkd3

Gm4804 Gm8624 Gm9028 Rab3ip

Gm4833 Gm9514 Gm9034 Rampl

Gm4929 Gnas Gm9081 Rere

Gm5068 Gnb2I1 Gm9238/Loc6776 Rgsl0

Gm5177 Gnl3 Gm9568 Satbl

GmS5523/Gapdh/Gm12070 Gsn Gp49a Scdl

Gm6946 Gtf2i Gzma Sell

Gm7123 H2-Ke6 Gzmb Semadb

Gm7183 H2-Ob Gzmk Sfmbt2

Gm7286 Hba-al/Hba-a2 H2-Q1 Sfrs7

Gm8055 Hba-al/Hba-a2 H2-Q10 Sle12a7

Gm8174 Hbb-b1/Hbb-b2/Beta-s H2-Q2 Smadl

Gmg231 Hexa H2-Q6/H2-Q8/LOC68395 |Smad7

Gm8513 Hmges1 H2-Q6/H2-Q8/LOC68395 |Smarca2

Gm8681 Hmgn1/LOC100044391 gé;](_)g/(};l;{;%i/HZ—QS H2- Smc4

Gm9028 Hmhal H2-T10/H2-T9 Snhg5

Gm9034 Hnrnpu H2afz Socs3

Gm9081 Hspa8 Hba-al/Hba-a2 Spred2

Gm9568 Icam2 Hba-al/Hba-a2 Ssbp2

Gp49a 1dh2 Hbb-b1/Hbb-b2/Beta-s St6gall

Gpd2 Ifnarl Hiatl1 Tcfl12

Gprs56 1gk-V28 Hist3h2a/Trim17 Tcf7

Gpr65 Ikbke Hmgb2 Tec

Gzma 1117ra Hopx Tetpl/Tgtp2/Gm12185

Gzmb 1l4ra 1d2 Tlr6

Gzmk Il6ra Ifng Tnfaip8

Hiatl1 Tl6st 1118r1 Tspanl3

Hist3h2a/Trim17 17r 1118rap Tsrl/Srr

Hmgb2 Tlvbl Tl Ttc3

1d2 Impdh2 Itgad Vcaml

Ifihl Isocl Itgax Wdr92

Ifng Itgae Itgbl XlIr3b/XIr3c/Xlr3a

Irf4 Itgb7 Itgb2 XlIr3b/XIr3c/Xlr3a

Irf8 Kcenn4 Kifll Xlr3b/Xlr3c/Xlr3a
Klra3/LOC100862437/LO

Isgl5 Ketd10 C100862410/Klra0 Zbtb20

Isg20 Kdm3a Klra9/Klra3/Klral0 Zp281

Itgad KIf13 Klrcl Zmym6/Gm12942

Itgav Kif2 Klrgl

Itgbl KIf3 Klrk1

1tihS KI1k8 Kpna2

Jak3/Insl3 Kird1 Lgalsl

KIf10 Kpnbl Lgals3

Klk1/Klk1b5/KIk1b4 Lbr Lilrb4

Klra3/LOC100862437/LOC10

0862410/Klra9 Lek Lonrfl

Klra9/Klra3/Klral0 Lefl Lxn

Klrgl Ltb Ly6a

Kpna2 Lyz2 Ly6c1/Ly6c2

Lag3 Macfl Ly6c1/Ly6c2

Lat2 Map4k4 Mad211/LOC100045924

Lclatl Mapk8 Mdfic

Lgalsl Mat2a Med121

Lgals3 Mettl8 Mki67

Lilrb4 Mettl9 Myolf

Litaf Mipoll/Prps113 Ndufa6

Lman2 Ms4al Nrpl

Lonrfl Nedd4l Null

Ly6a Nfe2l2 Nusap1/Oip5

Mad211/LOC100045924 Nfkbiz Pbx3

Mdfic Npc2 Pikp

Mki67 Nsg2 Pglyrpl

Mrpl46 Nsun2 Phfl13

Mx1 Null Plscrl

Myh4 Numb Pqlc3

Ndfipl INxf1 Prcl

Nfatcl Osbpl11 Prdml

Nfil3 Pak2 Prfl

Npcd/Cbx6/Nptxr Pdhal/Map3k15 Prrl3

Nr4a2 Pdk1 Pterl

Nrpl Pelil Racgapl

Nucb1 Piga Reep5




Null Pik3cd Rhog/Pigf
Rnl18S ??=>7? 10445185
Nusap1/Oip5 Pitpncl Rn18s/Rn45s OR
10536170 Rn18s/Rn45s

Pawr Plac8 Rora
Pbx3 Pld3 Rpa2
Pdcdl Ppp2R5a Rpl27a
Penk Ppp2R5a Rpl27a
Perp Prdx6/LOC677654 Rpl27a
Pglyrpl Prkd2 Rpl38
Plin2 Prkd3 Rrm2
Plk4 Prpsl Runx2
Plscrl Prpslll S100al0
Pon2 Ptpn6 S100all
Pqlc3 Ptprc S100al3
Prel Rabacl S100a4
Prdml Rampl S100a6
Ptger2 Raplgdsl Sec6lg
Ptger4 Rbm38 Serpinb9
Ptpnl3 Rere Sh2dla
Rbm39 Rgs10 Sh3bgrl
Renl Rpl10 Slc4a7
Rgsl6 Rpll0a Smc2
Rhog/Pigf Rpl101 Snx10
Rnfll Rpll3 St3gal6/Dcbld2
Romol Rpl22/LOC100504863 Stard10
Rpa2 Rpl27a Stmnl
Rpl38 Rpl27a Tacc3
Rps4X Rpl27a Tceb2
Rpsdx Rpl28 Tmem49/Mir21
Rrm2 Rpl28 Top2a
Rsad2 Rpl3 Trappcl
Runx2 Rpl8 Txnl
S100all Rplp0 Txndc5
S100a13 Rplpl
S100a4 Rps16/Gm10079
S100a6 Rps23
Scin Rps23/Gm5148/Gm8618
Sec6lg Rps28
Sept4 Rps3
Serpinb6a Rps3a
Serpinb9 Rps3a
Sh2d2a Rpsdx
Sh3bgrl Rpsdx
Shkbpl Rps7
Slc29al Rps8
Slc4a7 Rps8
Smc2 Rps8
Snrpb2 Slpr4
Snx10 Satbl
Spock2 Scdl
Sppl Sdha
Stmnl Sell
Sypl Semada
Tacc3 Sfmbt2
Tank Sfpq
Tbeld22a Sgkl
Tcea2 Siahla
Terg-V3/Terg-V. Skpla
Tcta Slc12a7
Tctn3 Slco3al
Tfdpl Smadl
Tmem109 Smarca2
Tnfrsfla Snord15b/Rps3

Snord38a/LOC100862183/Gm
Tnfrsflb 15501/Rps8
Tnfrsf9 Snrpd3
Top2a Snx4
Tor3a Spnb2
Trim25 Srpkl
Trim47 Ss18
Ttc39b Ssbp2
Tubb2a St6gall
Txnl Stk38
Ube2t Supt4h1/Gm3258
Vamp7 Supt4h1/Gm3258
Vamp8 SuptSh
Vmpl Tcf7
Vps37a/Mtmr7 Tec
Wbp5 Tgtpl/Tgtp2/Gm12185
Wnk1 Tir6
Zfp91-Cntf/Zfp Tmc6

Tmed2

Tmem50b

Tmem66

Trim28

Tsrl/Str

Ttc3

Tubb5

Twif2




Ubp1/FbxI2

Usel

Wdr92

Xlr3b/Xlr3c/Xlr3a

Xlr3b/Xlr3c/Xlr3a

Xlr3b/Xlr3c/Xlr3a

Zip36

Znrf2

T cell program of interest

Self tolerant (overexpressed)

Self tolerant
(underexpressed)

T cell programs compared for
relative gene expression

Tolerant self-specific CD8+ T
cells (K means clusters 9 and
13) vs.

Deletional tolerance

(overexpressed)

Deletional tolerance

(underexpressed)

Functionally rescued tolerant
and memory self-specific
CD8+ T cells (K means clusters|
7.8.10. 11 and 14) vs.

CD8+ T cells undergoing
deletional tolerance vs.

Anergy (overexpressed)

Anergy (underexpressed)

CD8+ T cells during
immunity and lymphopenia-
induced proliferation vs.

Various anergic T cells vs.

Various anergic T cells vs.

Naive and memory self-specific]
CD8+ T cells

Tolerant self-specific CD8+ T
cells

CD8+ T cells during
immunity and lymphopenia-
induced proliferation

CD8+ T cells undergoing
deletional tolerance

Various T cell programs

Various T cell programs

Parish IA et al. 2009;
Redmond WL et al. 2005;
Davey GM et al. 2002;

Parish IA et al. 2009;

Reference Schietinger A et al. 2012 Schietinger A et al. 2012 Parish IA et al. 2009 Parish IA et al. 2009 Schwartz RH, 2003:Rocha |Davey GM et al. 2002
B et al. 1995; Hernandez J
ctal. 2001
Gene set Cd81 1700025G04Rik 4921525009Rik 6330409N04Rik Cblb Tobl
Clspn 4930486L24Rik 4930539E08Rik Axin2 Cds
Cdc20 Abcb9 A830073021Rik Dtx1/Gm19706 Cdknlb
Kif15 Abhd14b Cd20041 Fech Ctla4
Tcf19 Acpl2 Crem Gimap7 Dgka
LOC237877 Acsbgl Cyth3 Gzma Dgkz
Lag3 Acyl Dgkz H2-Aa Egr2
Tnfrsf9 Adssl1 Egr2 Hbb-bh1 Egr3
Aurka Ahnak Endod1 1118rap Itch
Bcatl Aiml Ephx1 KIf3 Nfatc2
Tfrc Alad Ferll Ly6a Pagl
Icenp Alox5ap Galm Ly6c1/Ly6c2 Pdcdl
Mcm10 Amical Gpm6b Lyzl Rnf128
Hmgn3 Ank ]3—1;2;/23‘1; 12657/Gm6749/H Ly
Snn/Txndel1 Anxa3 Hspa4dl Nedd4
Espll Aplg2/Thtpa Tkzf2 Psmb2
Histlh3e Apobr/CIn3 Lpcatl Rras2
Chtf18 Agpl Lrigl Sikel
Hist1h2bn Agp9 Lta Snca
Kntcl Arl4d Marcks Sytll
Gtsel Arsb Mdhl
Sgoll Asb2 Nab2
Ecml Ass1/Gm5424 Nrdal
Kif18b Axl Nr4a3
Histlh3a Bag3 Nripl
Kif2¢ Bbe3 Nrnl
Cdca2 Bbs9 Pacsinl
Fancd2 BC021614 Prmt2
Dctppl Bel2 Ptprs
Cdc6 Bhlhe40 Rasal
Chafla/Ubxn6 Blvrb Reep3
Chst2 Clgb Rgsl6
Spag5 Clqgc Skil
Hist1h2bm Clqtnf4 Soatl
Cldn10 Cc3 Sshl
1gf2bp3 Camk2nl Synj2
Nhedc2 Camp Tbeld4
Apitd1 Carll Tnfsfl1
Ccdc99 Caspl Tox
Ligl Casp4 Ypel2
Stmnl Ccl4
Zranb3 Ccls
Cdc45 Ccel9
Marcksl1 Cer5/Cer2
Rgsl6 Cd16311
Ptpla Cd177
Chst3 Cd22
Cenpm Cd44
Ptprs Cd63
Ncapd2 Cd7
Nrgn Cd74
Histlh3c Cdc42ep3
Sox5 Cdhl
Histlh3d CdkSrapl
Sxb Cdkn2¢
Nrnl Cebpb/Tmem189
Hist1h2bh Cebpe
Recl Chi311
Bublb Chi313
Hist1h2bj Chi317
Hist1h2ab Cobll1
Tpil Csprs/Gm7609
Mcm35 Ctsa
Nmrall Ctsw
Rad51 Cxcr3
Cdca7 Cxcr5




Spc25 Cxcr6
Ndrgl Cyb5r4
Pdzd11/Kif4 D14Ertd668e
Rilpl2 D8Ertd82e
Pifl Dapk2
Cenpa Dennd3
Rad541 Dkkl1
Hist1h3h Dmrtal
Cenpn Dstn
Hist1h2bk Ear2
Hist1h2bf Elane
Rad54b/Fsbp Emilin2
Cdc7 Emrl
Itm2a Eomes
Fibedl Epb4.113
Xcll Epstil
Sh3bp2 Eraf
Top2a Errfil
Hist1h2af F2r
Ppic F2rll
Hist1h2an Fam26f
Cdkl Fegrd
Birc5 Fegrt
HistlH2ag Fcna
Hist2ab Fgfl3
Litaf Fndc3b
E2f2 Fpr3/Fpr2
Prcl Gab3
Cdca3 Gas?
H2afx Gata3
Hist1h2ah Gatsl3
Nusap1/Oip5 Gbp3
Ppal Gimap7
Tyms/Tyms-ps Glrx
LOC100047934 Gm12253
Cenb1/Gm5593 Gm4814/Cmya5
Psat1/LOC100047252 Gng2
Pbk Gpcel
Histl1h2ak Gprl83
Mcm6 Gramd3
Hist1h2ad Gstol
Tyms-ps Gtdc2
Uhrfl Gvinl/Gm4070
Klrblc Gzmm
Adk H2-Abl
Rrml H2-DMb2/H2-DMbl
Hist1h2ao H2-Ebl
Tnfrsf21 Hest
2810417H13Rik Hdc
Scampl Hebpl
Chn2/9130019P16Rik Hk3
Lmnbl Hmox1
Anln Hp
Rrm2 Hsdl1bl
Pkm Ter3
Kif22 1fi30
Prm2/Wdr19 Ifit3
Plk1 Ifitm2
Mad211/LOC100045924 Ifitm3
LOC100045304 Ifitm6
Ncaph Ifng
E2f1 Ifngrl
Hist2H2ac 1110ra
Tk1 1112rb1
Fenl 1118r1
Fignll 1118rap
DI17H6S56E-5 1i1b
Ndrgl 17r
Mcm2 Inppll
Kifl1 Insl6
Cdca5 Itgad
Chaflb Itgbl
Capg Kcnj8
Endod1 Kcenk6
Cenph Klral6
Galk1/Itgb4 Klra7
Swap70 Klra9/Klra3/Klral0
LOC100047651 Klrel
Geodl Klrk1
Lat2
Len2
Lgals3bp
Lmna
Loc100046232
Loc100046608
Loc100047167
Loc100048346
Loc641240

Lpxn




Lrgl

Lrrkl

Ltb4rl

Ltf

Ly6a

Ly6c1/Ly6c2

Ly6e

Lyzl

Lyz2

Lyz2

Mapre2

Mdfic

Med7

Mfsd10

Mgstl

MIkl

Mmp9

Mocos

Mpo

Mrel

Mrpl52

Msda6d

Mtl

Myadm

Myl4

Myolf

Myo6

Naip2

Nans

Ncerpl

Ncf4

Ngp

Nkg7

Nod1

Nrarp

NtSe

Nuak2

Nudt4

Oaslg/Oasla

Osbpl3

P2ryl4

Pde2a

Pikp

Phfl1

Pkig/Gm6334

Plac8

Plcg2

Plek/Cnripl

Plekhg3

Plscrl

Pou6f1

Pqlc3

Prfl

Prtn3

Ptpnl2

Pygl

Rab19

Rab31

Raplgap2

Rassf4

Reck

Retnlg

Rgsl

Rnf138

Ryk

$100a6

$100a8

$100a9

Samd3

Scly

Scn2b

Sdc3

Sdcbp2

Sepnl

Serpina3f/Serpina3g

Serpina3f/Serpina3g

Serpinb6b

Sidtl

Sla

Slamf7

Slcllal

Slc38a5

Slc39a4

Slc40al

Slcdal

Slc52a3

Slpi

Smad3

Sntb2




Snx10

Snx8

Soat2

Sorll

Sortl

Spin2

St3gal6/Dcbld2

St6galnac4

Stard10

Stat4

Susd3

Swap70

Sytl2

Tbx21

Tdrd7

Tefbi

Tgm2

Tm6sf1/Hdgfrp3

Tmem51

Trem3

Trf/Srprb

Tshz3

Ttc39b

Txndc5

Tyrobp

Uaplll

Ublepl

Unc93bl

Uspl8

Vcaml

Vim/LOC100862060

Vkorcl

Wdr95

X99384

Zc3h6

Zcchel8

Zfhx2/Zfhx2as

Zp296

Zip3

Zscan12

T cell program of interest

Patient TILN (overexpressed)

Patient TILN
(underexpressed)

T cell programs compared for
relative gene expression

Tumor-specific CD8+ T cells
from a tumor vs.

All CD8+ TIL
(overexpressed)

All CD8+ TIL
(underexpressed)

Tumor-specific CD8+ T cells
from the periphery vs.

200 most differentailly
expressed genes of all CD8+
TIL (regardless of
specificity), from a mouse
model of melanoma vs.

200 most differentially
expressed genes of all naive
CD8+ T cells from the spleen|
vs.

Tumor-specific CD8+ T cells
from the periphery

Tumor-specific CD8+ T cells
from a tumor

Naive CD8+ T cells from the
spleen

All CD8+ TIL (regardless of
specificity), from a mouse
model of melanoma

Reference Baitsch L et al. 2010 Baitsch L et al. 2010 Giordano M et al. 2015 Giordano M et al. 2015
Gene set 4931431C16Rik/Acox3 Abhd14b Acsbgl Abccs
Ak2 Anapc5 Actgl Abcg3
Algl0b Atgl6ll Ahnak Acot2
Angptl6/A230050P20Rik Atg3 Ap2ml Adar
Apeh Atp2bl Atp2b4 Akr1b3/Gm6644
Atf3 BC005561 Batf Ank
Atf4 Blmh Bel2ale Aplar
Becnl/Cntd1 Cacybp Bel2ald Arhgef18
Bst2 Casp8 Bel2ll Arid3b
Calml4 Cd300c Calm2/Calm3/Calm1 Arpclb/Gm5637
Cblb Clpx Calu Atpbap2
Cctba Cogd Camk2nl Atp6v0al
Cd27 Commd2 Caml Bacel
CkIf Cox6bl Caspl Bbs9
Cltb Culda Casp8 Bcl9
Cotll Derl2/LOC100862452 Cedce72 Brix1
Cptlc E2f1 Ccl25 Carhspl
Crtam Eif4g3 Ccl3 Ccdel01
Csnk2a2 Fbxo3 Ccl4 Cedcl14
Ctla4 Flna Ccls Cedc30
Cxcll3 Fxyd5 Cer5/Cer2 Ccedc64
Dclrelc Fzrl CctS Cd2ap
Ddx11 G3bpl Cdtl Ceptl/Dennd2d/Dram2
Dgke Gins4 Cerkl Chmp2a
Dtnbpl Gk5 Crem Chrnb1
Duspl6 Golga4 Csnk2al Cmah
Dusp4 InppS5d Ctla2a Coll0al
Dusp5 Itgam Ctla2b Cpeb4
Erbb2ip Jhdml1d Ctss Cythl
Erf Kennl Cul2 Dapll
Exoc4 Lirc47/1190007F08Rik Cxcll0 Ddx23
Exoc5/Mudeng Lyar CypS1 Ddx39
Exoc7 Metapl Cysltr2 Digl
Fam105b Mif4gd Dcaf5 Dph5
FamS53c Myolf Ddx3x Drgl
Fos Ndufs8 Ddx54 Dtnb
Galm Nf2 Dennd4a Ears2
Gapvdl Nr3cl Dhx58 Eif3j/Gm9781




Gbpl/Gbp5/LOC100047734  |Pdcd2 Dnajbl Entpd4/LOC100862375
Gee2 Pik3rl Duspl Eya2

Gem Pnol Ecd Fam53b
Gm10784 Polrld Eif5al3-ps Famé65b
Gm5472 Pom121/Nsun5 Emgl/Lpcat3 Fkbpl5
Gm6560 Ppp2r5c Eml5 Fntb/LOC639541
Gprl9 Ppp3rl/Wdr92 Eomes Foxkl
Gramd1lb Pppérl Ergic2/Far2 Foxkl

Hdgf Psma2 F2r Fry

Hdhd2 Pxn Fam46¢ Ggnbp1/Zbtb9
Hipl Rbl2 Fam96a Ggtl

Hspdl Rev3l Fbxo40 Gmps

Icos Rpll8a Fcerlg Gon4l
Ier3ip1/Hdhd2 Rpl18a Frrsl H3f3a

Ifng Samhdl Fyn Haus7/LOC100048005
11f2/Snapin Scafll Gabarap Hs6st1

Irf4 Sh3bgrl3 Gatad2a Hspal4/LOC100861945
Itgal Ssbp3 Gcehl Igflr

Itm2a Ssbp4 Glecil 1gfbp4
Jmjdlc Thoc2 Gng2 Ikbke

Jtb Tmub2 Golph3 Tl6st

Kif3b Tnfrsf25 Gp49a Ino80

Laspl Tpst2 Gramd1lb Irgm?2/Igtp
Lix1l Traf3ip3/A130010J15Rik Gramd4 1582012
LOC545845 Txnip Grina Kenmbl
Mapre2 Ube2b Gzmb Kif9

Mbnl1 Ugcerq H2-Abl Kl1hi22
Mcll Vdac2 H2-Ea-ps Krtap5-4
Mcm6 Zbtb44 H2afy Larplb
Myo7a Zyx/Ephal H2afz Lasll
Ndfipl Hba-al/Hba-a2 Limd2/LOC632329
217(1qu2, LOC675851/LOC6350 Hipl Lins2
Neil2 Hmbox1 Lrrc51
Nfat5 Hmgb2 Map2k5
Nod2 Hsp90aal Map3k7
Nploc4 Hspala Map4k2
Otud7b Hsphl Mbp

Parvb Icaml Mdnl

Parvg Idh3a Med20
Pcbp2/Map3k12 Ter3 Mettl3/Tox4
Pesl 1fi35 Mfsd4
Phldal Ifit3 Miip
Pik3ipl 1gf2r Mpdul
Pik3rl 1118bp Msh3

Pkm 112rb Mtch2
Polrld Irgm1 Mthfdl
Pom121/Nsun5 Itgbl Mthfd1l
Ppplce Twsl Myc

Ppplr2 KIf10 Mylip
Pppl1r2/Ppplr2-ps3 Klra23 N6amt1
Pppl1r2/Ppplr2-ps3 Klrcl Nadk
Prdx5/Trmt112 Krrl/Gliprl Napl14
Psenen Lag3 Npas2

Ptprj Lass2 Nsg2
Rab27a Lilrb4 Nsun2

Rala Lpcatl Nucb2
Ranbp2 Lphnl Nup188
Rdh10 Lsm3 Osbpl7
Rgsl Lsm6 Paklipl
Rgs3 Lsr Parpl
Rnf24 Ly6c1/Ly6c2 Pcskl
Sardh Lzic Pdcdl1

Satl Mad211/LOC100045924 Pdzk1/Gpr89
Sema7a Maf Pecaml
Slc7as Map2k3 Piasl

Snx9 Med29 Pik3ip1
Sodl Mex3c Pip4k2a
Spg7 Mgat2 Pmell
Spryl Mpegl Pphinl

Stat3 Mrpl43/Semadg/Peol Ppmlh
Stxla Mrps33 Ppplr9b
Tapl Mxd4 Prdm2
Tatdn1/Rnf139 Naccl Prkar2b
Tceal3/Tceal6/Tceal5 Nael Pspcl

Tfg Nbeal2 Pten

Tmccl Nfyb Ptgr2
Tnfrsf9 Nr4a2 Pts
Topors/2010003002Rik Nr4a3 Qdpr

Tox Ociadl Rabl4
Traf3 Odel Rab40b
Traf5 Padi2 Rab711
Tribl Pdcdl Rad9b
Tspyl2 Plekha2 Rampl
Tubada Plk3 Rapgef6
Vtal Pop4 Rasa3
Ypel5 Ppih/Gm17748 Rebtbl
Zc3hl2a Ppp3cb Rebtb2
Zc3hl2c Ppp3cc Recql/Pyroxd1




Zfand5 Pqlc3 Rfx3
Zfp3611 Prdx1/LOC100862012 Rnfl15
Zmym?2 Prked Rnf41
Znrfl Pri8a8 Rpfl
Prrc2c Rpll8a
Psmd8 Rpsl5a
Ptger4 Rps6kal
Ptpre Rpsékel
Rab19 Rsphda
Rab8b Rwdd4a
Rbbp7 Rxrb
Rbm18/Mirf Sbds
Rbm22 Sdad1
Rgsl Sdha
Rgsl6 Secl3
Rpl2211/Gm15421 Sec22b
Rpl27 Semadf
Rpl27-ps2 Sfxn2
Rpl36a/Rpl36al She
S100a10 Skapl
S100a4 Slamf6
S100a6 Slc26a10/B4galntl
Samd3 Slc43a2
Sars2 Slfn5
Setd8 Snx12
Sft2d1 Spcs2
Sle16a6/LOC100503496 Spna2
Slc25a3/LOC100046151 Stard5
Slc38a2 Staul
Slc3a2 Stx6
Smarccl Suv420hl1
Smarcel Tardbp/Masp2
Smek1 Tas2rl14
Snrpd2 Tbcld22b
Snx10 Tef12
Son Tef3
Spatal3 Tcf7
Ssty2 Tcirgl
Stat3 Tera-V8
Stat6 Terb-J
Surfl/Surf2 Tex9
Tafl5 Timm8al
Tcf4 Tirl
Terg-V2 Tm6sf1/Hdgfrp3
Tex10/Invs Tnik
Tex2 Trak2
Tigit Trav12n-1
Tmed2 Trpm7
Tmem50b Tuba3a/Tuba3b
Tmem63a Tubal3
Tmem88/Lsmd1 Tubgep4/TrpS3bpl
Tmpo Utpl4a
Tnfaip3 Vatl
Tnfrsf9 Vbpl
Trappc6b Vmn2r96
Trf/Srprb Vps26b
Ttc38 Vps8
Txnl Wapal
Ubash3a Wdfyl
Ube213 Wtap
Ubl3 Xist
Ubpl1/FbxI2 Xlr5a/XIr5b/Xlr5¢c
Uhrf2 Xrec3
Usp48 Xrce5
Vim/LOC100862060 Xrnl
Wdr451 Yeats4
Wipi2 Yipf6
Xlr4b/Xlr4a/Xlrdc Zbtb22
Zbtb44 Zcche7
Zc3hl2d Zfml
Zc3h13 Zfp157
Zfp36 Zp330
Zmiz2 Z{p826
Zmynd11l Zgpat




Supplemental Table 1. Transcription profiles of published T cell programs
compared to tumor-specific TIL. Gene sets were compiled from previously published
lists of differentially expressed genes associated with CD8+ T cell programs that are most

relevant to TASPR T cells.



Supplemental Table 2. Overlap between hypofunctional CD8+ T cell programs that share increased gene expression with TASPR TIL

75 (a)
Anln Cdca3 E2f1 Kifl1 Ndrgl Rrml
Apitdl Cdca5s Ecml Kifl5 Nmrall Scamp1
Aurka Cdca7 Espll Kif18b Nrgn Sgoll
Bcatl Cenpa Fancd2 Kif22 Pbk Sh3bp2
Birc5 Cenph Fenl Kif2c Plk1 Spag5
Bublb Cenpm Galk1/Itgb4 Kntcl Ppal Spc25
Capg Cenpn Gtsel Ligl Ppic Tef19
Ccdc99 Chaflb H2afx Lmnbl Psatl/LOC100047252 Tkl
Cdc20 Chtf18 Hist1h2ak Mcml10 Ptpla Tpil
Cdc45 Clspn Hist1h2bh Mcm2 Rad51 Tyms-ps
Cdc6 D17H6S56E-5 Hist1h2bm McmS Rad54b/Fsbp Tyms/Tyms-ps
Cdca2 Dectppl Hmgn3 Ncapd2 Rad541 Uhrfl
Ncaph Recl Xcll
110 (b)
1110067D22Rik Cd160 Entpdl Isg20 Nrpl S100all
1810035L17Rik/Nrp Cd200 Etf1 Itgav Nucbl S100a4
5730469M10Rik Cd244/LOC677008 (2B4) Fgl2 Itih5 Pawr Serpinb6a
Acot7 Cd9 Gapdh Klra3/LOC100862437/LOC100862410/Klra¢ Pdcd1 (PD-1) Serpinb9
Alcam Chek1 Gas2 Klra9/Klra3/Klral0 Penk Sh3bgrl
Anxa2 Chll Gdpd5 Kpna2 Perp Slc29al
Atf1/Gm1862 Cit Glrx Lat2 Pglyrpl Smc2
BC055004 Clic4 Gm12070/Gapdh Lclatl Plin2 Sypl
Bhlhe40 Cox17 GmS068 Lgals1 Plk4 Tacc3
Bubl Cpsf2 GmS177 Lgals3 Plscrl Tank
C330027C09Rik Cpt2 Gm5523/Gapdh/Gm12070 Lilrb4 Pqlc3 Tfdpl
Casp3 Cxcll0 Gpd2 Lman2 Prdm1 (Blimp-1) Tmem109
Casp4 Cyfipl Gpr56 Ly6a Ptger2 Tnfrsflb
Ccedc50 Dock7 Gpr65 Mdfic Ptpnl3 Trim47
Ccl3 E218 Gzmb Mki67 Renl Txnl
Ccenb2 Ect2 Ifihl Mx1 Rhog/Pigf Ube2t
Cerl2 Eeal 1rf8 Nfil3 Romol Vamp8
Ell2 Isgl5 Npcd/Cbx6/Nptxr Rpa2 Vmpl
Nr4a2 Rsad2 WbpS5
12 (¢) 30 (d) 11 (e) 3 (D) 0(g)
Crem Atf3 Parvb 2810417H13Rik Endod1 X
Cyth3 Bst2 Parvg Ccenb1/Gm5593 Nrnl
Ephx1 Cblb Pesl Cdk1 Ptprs
Gpm6b Cctba Phldal Fignll
Hspa4l Cltb Ptprj Lag3
1kzf2 Duspl6 Rab27a Mad211/LOC100045924
Marcks Dusp4 Sema7a Nusap1/Oip5
Nab2 Hdgf Slc7as Prcl
Prmt2 Hipl Snx9 Rrm2
Soatl Hspdl Spryl Tnfrsf9 (4-1BB)
Synj2 ler3ip1/Hdhd2 Stat3 Top2a
Ypel2 Lix11 Tatdn1/Rnf139
Ndufc2/LOC675851/LOC635087 Tfg
Nfat5 Tribl
Otud7b Zc3h12c
3(y 4@ 1M 1K oM 0 (m)
Itm2a Ctlad Tox Rgsl6 X X
Mcm6 Gem
Pkm Irf4
Ndfipl
0 (n) 0 (0)
X X




Supplemental Table 2. Overlap between hypofunctional CD8+ T cell programs that
share increased gene expression with TASPR TIL. Overlap of genes up-regulated by
hypofunctional CD8+ T cells that comprised the Leading Edge [30] of gene sets enriched
among genes up-regulated by TASPR TIL were compared for overlap by the Venn

diagram in Figure 3B. An “X” indicates that no genes were in this category.



Supplemental Table 3. The molecular profile of TIL consists of 1164 differentially expressed genes
between tumor-specific CD8+ T cells from the tumor and spleen

Cluster Probe ID Gene Symbol Fold-change Gene type(s)
TIL. o /Spoos

Cluster 01 10407072 Elovl7 -5.60 Acyltransferase

Cluster 01 10420131 Rabggta -2.60 Acyltransferase

Cluster 01 10351197 Sell -13.09 Adpolipoprotein, receptor, metalloprotease, serine protease,
complement component, cell adhesion molecule

Cluster 01 10356880 St8sia4 -2.57 Alpha-N-acetylneuraminate alpha-2,8-sialyltransferase activity

Cluster 01 10473367 Slc43al -2.75 Amino acid transporter

Cluster 01 10471154 Ass1/Gm5424 -3.21 Argininosuccinate synthase

Cluster 01 10363541 Ass1/Gm5424 -3.18 Argininosuccinate synthase

Cluster 01 10549102 Kenj8 -3.24 ATP binding, ATP-activated inward rectifier potassium channel
activity

Cluster 01 10479463 Slc17a9 -2.98 Cation transporter

Cluster 01 10443764 Slc37al -2.28 Cation transporter

Cluster 01 10522335 Atpl0d -6.32 Cation transporter, hydrolase

Cluster 01 10468898 Lax1 -3.66 Cation transporter, hydrolase

Cluster 01 10491486 Atpllb -2.21 Cation transporter, hydrolase

Cluster 01 10406111 Slc12a7 -3.24 Cation: chloride symporter activity

Cluster 01 10359816 Pogk -2.15 Centromere DNA-binding protein

Cluster 01 10389207 Ccl5 (RANTES) -3.29 Chemokine

Cluster 01 10565218 1116 -2.45 Cytokine, interleukin superfamily

Cluster 01 10378549 Rtn4rll -4.79 Cytokine, receptor, extracellular matrix protein

Cluster 01 10499655 ll6ra (CD126) -2.68 Cytokine, type I cytokine receptor, defense/immunity protein

Cluster 01 10477649 Acss2 -2.97 Dehydrogenase ligase

Cluster 01 10488482 Acssl -2.28 Dehydrogenase ligase

Cluster 01 10387316 Chd3 -3.80 DNA helicase, helicase

Cluster 01 10503190 Chd7 -2.98 DNA helicase, helicase

Cluster 01 10377537 Chd3 -2.77 DNA helicase, helicase

Cluster 01 10494428 Txnip -2.89 Enzyme inhibitor activity

Cluster 01 10472235 Dapll -5.90 Enzyme modulator

Cluster 01 10402730 Ppplrl3b -2.68 Enzyme modulator

Cluster 01 10469867 Pnpla7 -2.28 Esterase

Cluster 01 10411235 Iqgap2 -3.14 G-protein coupled modulator

Cluster 01 10364650 Hmhal -2.82 G-protein coupled modulator

Cluster 01 10501586 Slprl -38.24 G-protein coupled receptor

Cluster 01 10591494 Slprs -10.63 G-protein coupled receptor

Cluster 01 10422493 Gprl8 -6.35 G-protein coupled receptor

Cluster 01 10371217 Slprd -3.83 G-protein coupled receptor

Cluster 01 10459288 Adrb2 -3.57 G-protein coupled receptor

Cluster 01 10422496 Gprl183 -3.21 G-protein coupled receptor

Cluster 01 10411226 F2rll -2.80 G-protein coupled receptor

Cluster 01 10590365 Viprl -2.64 G-protein coupled receptor, antibacterial response protein

Cluster 01 10590381 Viprl -2.30 G-protein coupled receptor, antibacterial response protein

Cluster 01 10606058 Cxer3 -16.15 G-protein coupled receptor, immunoglobulin receptor superfamily,
protein phosphatase, immunoglobulin superfamily cell adhesion
molecule

Cluster 01 10357472 Cxcr4 -13.47 G-protein coupled receptor, immunoglobulin receptor superfamily,
protein phosphatase, immunoglobulin superfamily cell adhesion
molecule

Cluster 01 10590620 Cer9 -2.13 G-protein coupled receptor, immunoglobulin receptor superfamily,
protein phosphatase, immunoglobulin superfamily cell adhesion
molecule

Cluster 01 10441601 Tagap -6.81 G-protein modulator

Cluster 01 10382228 Axin2 -3.78 G-protein modulator

Cluster 01 10455259 Arhgap26 -3.57 G-protein modulator

Cluster 01 10388310 Raplgap2 -2.50 G-protein modulator

Cluster 01 10565994 Art2b -7.94 Glycosyltransferase

Cluster 01 10556598 Xyltl -2.28 Glycosyltransferase

Cluster 01 10429160 St3gall -2.27 Glycosyltransferase

Cluster 01 10555303 Pgm2l1 -2.77 Glycosyltransferase, mutase

Cluster 01 10604751 Fgfl3 -4.16 Growth factor

Cluster 01 10407281 Esml -2.11 Growth factor

Cluster 01 10460968 Rasgrp2 -13.86 Guanyl-nucleotide exchange factor

Cluster 01 10472860 Rapgef4 -2.47 Guanyl-nucleotide exchange factor

Cluster 01 10569733 Arhgef18 -5.21 Gyanyl-nucleotide exchange factor

Cluster 01 10413419 Arhgef3 -4.40 Gyanyl-nucleotide exchange factor

Cluster 01 10386951 Hs3st3b1 -2.25 Heparan sulfate-glucosamine 3-sulfotransferase 1



Cluster 01

Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01

Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01

Cluster 01
Cluster 01
Cluster 01

Cluster 01
Cluster 01
Cluster 01
Cluster 01
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Cluster 01
Cluster 01
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Cluster 01
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Cluster 01
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Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01

10544150

10432619
10424213
10443535
10394054
10362097

10393408
10373542
10518686
10383010
10362275
10549282
10511739
10446777

10402142
10545608
10542120

10380135
10350247
10566258
10566254
10375051
10375058
10497337
10563099
10404132
10404152
10389190
10533182
10468527
10388488
10573054
10570516
10490923
10375019
10603814
10427454
10378833
10378855
10570513
10569719
10392910
10377265
10414731
10543785
10367532
10358717
10455784
10501007
10591739
10531126
10394593
10382449
10393544
10545184
10463164
10587854
10356932
10498998
10400137
10557481
10584762
10416371
10481574
10401428

Jhdm1d (Kdm?7a)

Pou6f1
Zhx2
Tbeld22b
Cd7
H60b

Tmc6
Dgka
Pik3cd
Socs3
Samd3
Itpr2
Cpne3
Ehd3

Ccdc88c
Semadf
Clec2i

Mir142
Kif21b

Hbb-b1/Hbb-b2/Beta-s
Hbb-b1/Hbb-b2/Beta-s

Hba-al/Hba-a2
Hba-al/Hba-a2
Carl

Snord35b

Cmah

Fam65b
Gm11435
Dtx1/Gm19706
5830416P10Rik
Fam101b

Gypa

Kbtbd11

Car2

Nsg2

Slc9a7

Card6

Ssh2

Ssh2

Kbtbd11
A430078G23Rik
C630004H02Rik
Pik3r5
10414731
AB041803
Tespal
1700025G04Rik
Gramd3

Chi317

AcpS

Igj

Fam49a

Rab37

Cythl

10545184

Fratl

Slc9a9
D1Ertd622e
D930015E06Rik
Dnajb9

Ypel3

Bclol
Lpar6/Rbl
Fam78a

C130039016Rik (Elmsan1)

-3.52

-2.28
-2.89
-2.27
-6.66
-4.10

-2.04
-5.10
-2.21
-2.25
-5.60
-2.52
-2.53
-2.87

-2.79
-2.11
-3.90

-6.19
-3.73
-66.23
-54.36
-27.88
-27.74
-24.15
-17.65
-17.12
-14.49
-9.40
-7.80
-7.34
-7.20
-7.13
-6.79
-6.14
-6.13
-6.02
-5.83
-5.65
-5.52
-5.48
-5.46
-5.40
-5.28
-5.21
-5.02
-4.92
-4.83
-4.76
-4.40
-4.32
-4.25
-4.15
-4.11
-3.91
-3.81
-3.73
-3.62
-3.62
-3.53
-3.31
-3.26
-3.19
-3.16
-3.16
-3.14

Histone demethylase activity (H3-K27 specific), histone
demethylase activity (H3-K9 specific)
Homeobox transcription factor
Homeobox transcription factor, nucleic acid binding
Hydrolase, G-protein modulator
Immunoglobulin receptor superfamily
Immunoglobulin receptor superfamily, major histocompatibility
complex antigen

Ion channel

Kinase

Kinase

Kinase inhibitor

Kinase modulator

Ligand-gated ion channel

Membrane traffic protein

Membrane traffic protein, G-protein modulator, calcium-binding
protein

Membrane traffic protein, kinase modulator
Membrane-bound signaling molecule
Membrane-bound signaling molecule, receptor, defense/immunity
protein

microRNA

Microtubule binding motor protein
Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.
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Misc.

Misc.
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Misc.
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Misc.
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Misc.
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Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.
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Cluster 01
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Cluster 01

10467650
10533007
10565990
10546010
10520388
10545065
10397476
10538123
10425799
10530612
10534570
10568586
10500100
10379630
10550365
10425410
10497237
10409767
10430649
10359303
10447629
10549162
10406905
10436426
10571344
10350977
10530592
10532150
10439058
10566438
10440099
10443027
10469695
10458098
10380514
10468525
10520043
10530563
10434302
10358978
10390574
10382935
10460787
10528036
10583669
10380059
10380061
10380063
10380065
10528723
10426042
10456719
10591263
10571302
10358191
10492826
10524229
10358713
10441115
10587012
10560202
10457022
10390186
10375083
10577230
10493626
10380477
10567171
10487595

Frat2

Ccedc64

Art2a-ps

Arhgap25

Rbm33

Gprin3
2310044G17Rik
Gimap9

Rnul2

Fryl

Orai2

Fam53b

Tnfaip812

Sifn2

Prkd2

Grap2

Pagl

Golml

Cbx7
4930562F07Rik
Tagap1/Tagap/Fgfrlop
St8sial

Cedc125

Orai2

D8Ertd82e (SGK223)
4930523C07Rik/4930562F07Rik
Fryl

Fam69a

Lrre33 (Nrros)
Fam160a2
St3gal6/Dcbld2
A930001NO9Rik
Apbblip
Pkd212/Fam13b
Faml117a
5830416P10Rik (Mirtl)
Lhfpl3

Fryl

Klh124

Ter5

Fbx120

Tnrc6e

Atg2a

10528036

AB124611
Rnu3b1/Rnu3b2/Rnu3b4/Rnu3b3
Rnu3b1/Rnu3b2/Rnu3b4/Rnu3b3
Rnu3b1/Rnu3b2/Rnu3b4/Rnu3b3
Rnu3b1/Rnu3b2/Rnu3b4/Rnu3b3
MII3 (Kmt2c)

Gramd4

10456719
Fbx112/Ubl5

Tmem66 (Saraf)
Camsap2
Fbxw7/Dearl
A630023P12Rik
1700025G04Rik
Brwdl

Ccepgl

Gltscrl

Mbp

Abi3/Phosphol

Stk10

Erichl
1700094D03Rik
Ppp1r9b
Snord14a/Rps13
10487595

-3.01
-3.00
-3.00
-2.95
-2.94
-2.92
-2.90
-2.89
-2.86
-2.85
-2.84
-2.84
-2.81
-2.78
-2.76
-2.73
-2.72
-2.71
-2.70
-2.70
-2.66
-2.65
-2.61
-2.59
-2.59
-2.55
-2.54
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-2.41
-2.41
-2.37
-2.36
-2.36
-2.35
-2.35
-2.34
-2.34
-2.34
-2.34
-2.34
-2.34
-2.33
-2.32
-2.31
-2.31
-2.29
-2.29
-2.28
-2.28
-2.27
-2.26
-2.25
-2.24
-2.24
-2.23
-2.22
-2.20
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Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.



Cluster 01
Cluster 01
Cluster 01

Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01

Cluster 01

Cluster 01

Cluster 01

Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01

Cluster 01

Cluster 01
Cluster 01
Cluster 01
Cluster 01

Cluster 01

Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01

Cluster 01
Cluster 01

10528090
10432473
10456721

10585905
10449854
10426535
10568780
10503484
10407370
10439583
10503259
10419966
10552276
10509379
10512480
10543686
10383982
10412038
10503551
10378649
10506569
10383632
10494160
10575120
10357604
10420413
10500813

10372745

10449527

10362073

10479852
10362596
10381082
10417734
10385776
10496091
10505911
10422321
10443063
10401454
10506786
10350697
10364460

10373740

10362811
10555510
10497399
10360173

10360158

10357191
10563338
10484941
10362896
10365344
10557895
10541246
10473125
10432957

10530145
10374560

Rundc3b
Nckap51
10456721

Parp6

Akap81
Fam113b/Amigo2
Mapklipl
Fam82b
4833420G17Rik
Sidt1

TrpS3inpl (S1P)
Zthx2/Zthx2as
Ube2h

Usp48

Sitl

Ube2h

Znrf3

Zswim6

Usp45

Slc43a2

Usp24
Sfil/LOC100861749
Tmod4

Sntb2

Ikbke

Lats2

Hipkl

Dyrk2
Stk38
Sgkl

Camkld
Fyn
Rara
Nrld2
Tef7
Lefl
Dmrtal
Dzipl
Phfl
EntpdS
Zcchell
Nmnat2
Gzmm

Pik3ipl

Sesnl
Pde2a
Pde7a
Slamf7

Ly9 (CD229)

Ptpn4
Ppplrl5Sa
Madd

Cd24a

Tepll112

Itgax (CDllc)
1117ra (CD217)
Itga4 (CD49d)
Itgb7 (Ly69)

Tirl
Zrsrl

-2.18
-2.18
-2.18

-2.17
-2.13
-2.13
-2.10
-2.09
-2.02
-13.82
-7.63
-2.58
-2.47
-2.46
-2.43
-2.40
-2.25
-2.23
-2.17
-2.15
-2.13
-2.08
-2.17
-2.10
-3.05
-2.34
-2.61

-2.57

-3.89

-3.51

-2.20
-2.68
-2.40
-4.49
-20.02
-7.64
-2.91
-2.66
-2.60
-2.14
-2.50
-2.25
-6.69

-3.82

-2.81
-15.99
-2.80
-3.21

-2.82

-2.44
-2.60
-2.53
-27.60
-8.00
-5.12
-3.74
-2.65
-4.43

-5.65
-2.62

Misc.
Misc.
Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Non-motor actin binding protein

Non-motor actin binding protein

Non-receptor serine/theronine protein kinase

Non-receptor serine/theronine protein kinase, annexin, calmodulin
Non-receptor serine/theronine protein kinase, non-receptor tyrosine
protein kinase

Non-receptor serine/theronine protein kinase, non-receptor tyrosine
protein kinase

Non-receptor serine/theronine protein kinase, transfer/carrier
protein, annexin, calmodulin

Non-receptor serine/theronine protein kinase, transfer/carrier
protein, annexin, calmodulin

Non-receptor serine/threonine protein kinase

Non-receptor tyrosine kinase

Nuclear hormone receptor

Nuclear hormone receptor, receptor, nucleic acid binding
Nucleic acid binding

Nucleic acid binding

Nucleic acid binding

Nucleic acid binding

Nucleic acid binding

Nucleotide phosphatase, lyase, nucleic acid binding
Nucleotidyltransferase

Nucleotidyltransferase

Peptide hormone, receptor, serine protease, protease inhibitor,
annexin, calmodulin

Peptide hormone, receptor, serine protease, protease inhibitor,
annexin, calmodulin

Peroxidase

Phosphodiesterase

Phosphodiesterase

Protein kinase, membrane-bound signaling molecule,
immunoglobulin receptor superfamily, cell adhesion molecule
Protein kinase, membrane-bound signaling molecule,
immunoglobulin receptor superfamily, cell adhesion molecule
Protein phosphatase

protein phosphatase binding, protein phosphatase regulator activity
Rab guanyl-nucleotide exchange factor activity

Receptor

Receptor

Receptor

Receptor

Receptor

Receptor, extracellular matrix glycoprotein, cell adhesion molecule
Receptor, extracellular matrix protein
Ribonucleoprotein



Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01

Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01

Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01

Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01

Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01
Cluster 01

Cluster 01

Cluster 01

Cluster 01
Cluster 01
Cluster 01

10453272
10561453
10401238
10412211
10598467
10517301
10577190
10415725
10392177

10380381
10390535
10356475
10567043
10411126
10365428

10544891
10474006
10594404
10354111
10583207
10598101
10466865
10489961
10574962
10606989
10362861
10467420
10520950
10522051
10572800
10546661
10530142
10557488
10397346
10589994
10441003
10438445

10594001
10396205
10481103
10524345
10547513
10463997
10407327
10605357
10412376
10558410

10564631
10391649
10439239
10382532
10569485
10427628
10436830
10351691

10404874

10374485

10454202
10501879
10511755

Zfp3612
Zfp36
Zfp3611
Gzma
Pim2
Ldlrapl
Rasa3
Spatal3
Icam2

Tobl
Arl5c
Arl4c
Rras2
Jmy
Btbd11

Nod1
Phf21a
Smad3
Aff3
Maml2
Maml2
Rfx3
Nfatc2
Nfatc3
Tsc22d3
Scml4
Pdlim1
Pdlim1
KIf3 (BKklf)
K12 (LklIf)
Foxpl
Kif3 (Bklf)
Tbx6

Fos
Eomes
Runx1
Kihl6

Arid3b
Arid4a
Lcen4
Tpst2
Cecr5
Pdcd4
Emb
Gab3
Emb
Ptpre

Slco3al
Slc4al

Dirc2
Slc16as
Tnfrsf26

117r (CD127)
Ifnar2
Slamf6

Mylip
Pelil

Rnf138
Usp53
Wwpl

-3.15
-2.53
-2.40
-8.46
-2.54
-2.49
-7.61
-2.49
-2.88

-3.22
-7.19
-4.50
-2.12
-3.12
-2.11

-5.20
-2.81
-4.40
-4.19
-3.10
-2.73
-2.52
-2.36
-2.26
-2.24
-3.52
-2.82
-2.44
-8.67
-4.64
-3.49
-2.59
-2.51
-2.41
-2.17
-2.09
-5.33

-2.71
-2.18
-2.25
-2.87
-2.18
-2.79
-16.65
-4.64
-3.92
-2.24

-6.08
-4.53
-3.11
-2.41
-8.06
-5.74
-2.43
-17.97

-3.40

-2.53

-3.11
-2.36
-2.15

RNA binding protein

RNA binding protein

RNA binding protein

Serine protease

Serine/threonine protein kinase receptor, protein kinase
Signaling molecule

Signaling molecule, G-protein modulator

Signaling molecule, guanyl-nucleotide exchange factor
Signaling molecule, immunoglobulin superfamily cell adhesion
molecule

SMAD binding, transcription corepressor activity

Small GTPase

Small GTPase

Small GTPase

Transcription coactivator activity

Transcription cofactor, growth factor, serine protease, non-motor
actin binding protein

Transcription cofactor, nucleic acid binding

Transcription cofactor, ubiquitin-protein ligase

Transcription factor

Transcription factor

Transcription factor

Transcription factor

Transcription factor

Transcription factor

Transcription factor

Transcription factor

Transcription factor, chromatin/chromatin-binding protein
Transcription factor, non-motor actin binding protein
Transcription factor, non-motor actin binding protein
Transcription factor, nucleic acid binding

Transcription factor, nucleic acid binding

Transcription factor, nucleic acid binding

Transcription factor, nucleic acid binding

Transcription factor, nucleic acid binding

Transcription factor, nucleic acid binding

Transcription factor, nucleic acid binding

Transcription factor, nucleic acid binding

Transcription factor, serine protease, non-motor actin binding
protein

Transcription regulator

Transcription regulator

Transfer/carrier protein, isomerase

Transferase

Transferase

Translation elongation factor

Transmembrane receptor regulatory/adaptor protein
Transmembrane receptor regulatory/adaptor protein
Transmembrane receptor regulatory/adaptor protein
Transmembrane receptor reguloatory/adaptor protein, receptor,
protein phosphatase

Transporter

Transporter

Transporter

Transporter

Tumor necrosis factor receptor

Type I cytokine receptor

Type I cytokine receptor, type II cytokine receptor

Tyrosine protein kinase receptor, membrane-bound signaling
molecule, immunoglobulin receptor superfamily, tyrosine protein
kinase receptor, protein kinase, immunoglobulin receptor
superfamily, cell adhesion molecule

Ubiquitin protein ligase activity, ubiquitin-protein transferase
activity

Ubiquitin protein ligase activity, ubiquitin-protein transferase
activity

Ubiquitin-protein ligase

Ubiquitin-protein ligase

Ubiquitin-protein ligase



Cluster 01 10580452 Siahla -2.23 Ubiquitin-protein transferase activity, zinc ion binding

Cluster 01 10350046 Kdm5b -2.40 Zinc finger transcription factor

Cluster 01 10479159 Zfp831 -3.29 Zinc finger transcription factor, nucleic acid binding

Cluster 01 10402554 Bclllb -2.85 Zinc finger transcription factor, nucleic acid binding

Cluster 01 10361338 Ipcefl -2.72

Cluster 02 & 03 10560304 Calm1/Calm2/Calm3 2.09 Calmodulin

Cluster 02 & 03 10461452 Fenl 2.02 Damaged DNA-binding protein, endodeoxyribonuclease,
exodeoxyribonuclease, nuclease, hydrolase

Cluster 02 & 03 10389395 Bripl 3.88 DNA helicase, helicase

Cluster 02 & 03 10510687 Acot7 (Bach) 2.80 Esterase

Cluster 02 & 03 10452648 Emilin2 3.08 Extracellular matrix glycoprotein

Cluster 02 & 03 10540298 Chll 2.55 G-protein coupled receptor, immunoglobulin receptor superfamily,
protein phosphatase, immunoglobulin superfamily cell adhesion
molecule

Cluster 02 & 03 10485963 Arhgaplla 3.60 G-protein modulator

Cluster 02 & 03 10584710 H2afx 2.42 Histone

Cluster 02 & 03 10520521 Cenpa 2.79 Histone

Cluster 02 & 03 10600017 Hmgb3 2.03 HMG-box transcription factor, signaling molcule,
chromatin/chromatin-binding protein

Cluster 02 & 03 10352954 Hmgb3 2.28 HMG-box transcription factor, signaling molcule,
chromatin/chromatin-binding protein

Cluster 02 & 03 10497689 Gnb4 2.09 Hydrolase, heterotrimeric G-protein

Cluster 02 & 03 10441436 Snx9 8.06 Membrane trafficking regulatory protein

Cluster 02 & 03 10585331 Exph5 2.00 Misc.

Cluster 02 & 03 10439881 5330426P16Rik 2.08 Misc.

Cluster 02 & 03 10469505 Commd3 2.14 Misc.

Cluster 02 & 03 10503617 Mms221 2.18 Misc.

Cluster 02 & 03 10420730 Fdft1/Ctsb 2.20 Misc.

Cluster 02 & 03 10416155 Ketd9 222 Misc.

Cluster 02 & 03 10515090 Cdkn2c 2.27 Misc.

Cluster 02 & 03 10412909 Fdftl 2.28 Misc.

Cluster 02 & 03 10588482 Pocla 2.29 Misc.

Cluster 02 & 03 10380289 Mmd 2.35 Misc.

Cluster 02 & 03 10605431 Rab39b 2.39 Misc.

Cluster 02 & 03 10345074 Cetn4 2.55 Misc.

Cluster 02 & 03 10465861 Incenp 2.56 Misc.

Cluster 02 & 03 10404380 Dusp22 2.66 Misc.

Cluster 02 & 03 10575733 Cenpn 2.93 Misc.

Cluster 02 & 03 10403413 1di1/Gm13502 2.94 Misc.

Cluster 02 & 03 10548086 Rad51apl 2.96 Misc.

Cluster 02 & 03 10560695 Ceacam16 3.02 Misc.

Cluster 02 & 03 10482762 1di1/Gm13502 3.04 Misc.

Cluster 02 & 03 10482528 Neb 3.45 Misc.

Cluster 02 & 03 10414315 Cdkn3 3.46 Misc.

Cluster 02 & 03 10474825 D2Ertd750e 3.48 Misc.

Cluster 02 & 03 10505299 Bspry 3.76 Misc.

Cluster 02 & 03 10608686 10608686 4.99 Misc.

Cluster 02 & 03 10360985 Cenpf 5.21 Misc.

Cluster 02 & 03 10538356 Chn2/9130019P16Rik 5.68 Misc.

Cluster 02 & 03 10442219 Z1p52 2.08 Misc.

Cluster 02 & 03 10534301 Syna 3.36 Misc.

Cluster 02 & 03 10511363 Penk 9.61 Neuropeptide

Cluster 02 & 03 10480432 Mastl 6.11 Non-receptor serine/theronine protein kinase, transfer/carrier
protein, calmodulin

Cluster 02 & 03 10544106 Zc3havl 2.11 Nucleic acid binding

Cluster 02 & 03 10563323 Nucbl 2.35 Nucleic acid binding, annexin, calmodulin

Cluster 02 & 03 10456383 Impa2 3.85 Phosphatase

Cluster 02 & 03 10513158 Ptpn3 4.00 Protein phosphatase

Cluster 02 & 03 10563685 Ptpn5 4.31 Protein phosphatase

Cluster 02 & 03 10557156 Plk1 3.88 Protein serine/threonine kinase activity

Cluster 02 & 03 10503098 Lyn/Gm11787 4.56 Protein tyrosine kinase activity

Cluster 02 & 03 10547906 Lag3 (CD223) 4.96 Transmembrane signaling receptor activity, MHC class II protein
binding

Cluster 02 & 04 10396421 Hifla 2.11 Basic helix-loop-helix transcription factor, nucleic acid binding

Cluster 02 & 04 10531724 Plac8 2.66 Chromatin binding

Cluster 02 & 04 10477052 Slc52a3 2.08 G-protein coupled receptor

Cluster 02 & 04 10421517 Cysltr2 2.49 G-protein coupled receptor

Cluster 02 & 04 10414271 Ptger2 2.85 G-protein coupled receptor



Cluster 02 & 04

Cluster 02 & 04
Cluster 02 & 04

Cluster 02 & 04

Cluster 02 & 04

Cluster 02 & 04

Cluster 02 & 04
Cluster 02 & 04
Cluster 02 & 04
Cluster 02 & 04
Cluster 02 & 04
Cluster 02 & 04
Cluster 02 & 04
Cluster 02 & 04
Cluster 02 & 04
Cluster 02 & 04
Cluster 02 & 04
Cluster 02 & 04
Cluster 02 & 04
Cluster 02 & 04

Cluster 02 & 04
Cluster 02 & 04
Cluster 02 & 05

Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05

Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05

Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05

Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05

Cluster 02 & 05

Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05

10597279

10411332
10441195

10548532

10548450

10406982

10398039
10523923
10461553
10446229
10447341
10502791
10558090
10548573
10513145
10513164
10513166
10513162
10346790
10381809

10511290
10469278
10495405

10606436
10419296
10578690

10546163
10550102
10568050
10587107

10397645
10362294
10482059
10462973
10511416

10491780
10472212
10459481
10486396

10559261

10594251
10353733
10580771
10400189
10361760
10606689
10474437
10556640
10548585
10544644
10479811
10365933
10409990
10503315
10452709
10554325
10455967
10499035

Cerl2

Hmgcr
Dscam

Klra5/Klra9/Klral9
Klra5
Adamts6

Serpina3f/Serpina3g
Ccdcl8
A430093F15Rik
Tnfst9
Rhog/Pigf

Ifi44

Tacc2

Stykl

Ptpn3

Ptpn3

Ptpn3

Ptpn3

Ctla4 (CD152)
Itgb3 (CD61)

Tnfrsf18
112ra (CD25)
Slc25a24

Hmgn5
Wdhd1
Neil3

Mcm2

Ligl
Aldoa/Aldoart1
MyoS5a

Gpr65
Arhgapl18
Ggtal

Hells (LSH)
Tox

Hspa4l
Pkp4
Lmanl
Ehd4

Cd81

Kif23

Prim2

Ciapinl
10400189
Timm8al
Timm8al
Ccdc34
6330503K22Rik (Ccpl10)
Csda

Dfna$

Mcml10

Eeal
6720489N17Rik
Rad54b/Fsbp
Ndc80
5730590G19Rik
2610318N02Rik
Mnd1/Gm3833

4.77

2.03
3.55

2.07
2.09
2.28
2.64
2.98
3.32
2.00
2.84
2.16
2.35
2.74
2.74
2.48
2.40

2.26
5.32
3.50

2.22
2.12
3.97

2.58
3.30
2.40
2.76

2.10
2.06
2.84
3.74
4.29

2.59
2.68
3.17
4.27

2.76
2.22
2.30
2.31
2.36
2.37
2.45
2.55
2.60
2.88
2.97
3.07
3.20
3.28
3.35
3.36
3.44
3.46

G-protein coupled receptor, immunoglobulin receptor superfamily,

protein phosphatase, immunoglobulin superfamily cell adhesion
molecule

Hydroxymethylglutaryl-CoA reductase (NADPH)
Immunoglobulin receptor superfamily, protein phosphatase,
immunoglobulin receptor superfamily cell adhesion molecule
Membrane-bound signaling molecule, receptor, defense/immunity
protein
Membrane-bound signaling molecule, receptor, defense/immunity
protein
Metalloprotease, extracellular matrix glycoprotein, serine protease
inhibitor

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Non-receptor tyrosine protein kinase
Protein phosphatase

Protein phosphatase

Protein phosphatase

Protein phosphatase

Receptor

Receptor, extracellular matrix glycoprotein, cell adhesion molecule

Tumor necrosis factor receptor

Type I cytokine receptor

Amino acid transporter, mitochondrial carrier protien,
transfer/carrier protein, ribosomal protein, calmodulin
Chromatin/chromatin-binding protein

DNA binding protein

DNA glycosylase, damaged DNA-binding protein,
endodeoxyribonuclease, nuclease, lyase, esterase, glycosidase
DNA helicase, hydrolase

DNA ligase

Fructose-bisphosphate aldolase

G-protein coupled modulator, actin binding motor protein, cell
junction protein

G-protein coupled receptor

G-protein modulator

Glycosyltransferase

Helicase

HMG box transcription factor, signaling molecule,
chromatin/chromatin-binding protein

Hsp70 family chaperone

Intermediate filament binding protein

Membrane traffic protein

Membrane traffic protein, G-protein modulator, calcium-binding
protein

Membrane-bound signaling molecule, receptor, cell adhesion
molecule

Microtubule binding motor protein

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.



Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 05
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06

Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06

10352756
10483401
10524169
10497520
10408600
10424221
10466410
10412562
10421877
10473919
10557459
10452980
10524790
10588243
10582809
10538253
10371888
10578703
10458195
10439895
10428672
10438378
10601854
10408477
10570373
10355246
10592058
10581800
10568461
10428534
10468992
10379535
10515744
10436169
10445293
10449000
10597413
10460108
10547807
10548030

10474381
10548422
10515943
10600797
10381445
10429387
10365716
10453715
10383479
10582241
10394735
10499366
10523529
10582020
10412036
10443009
10538269
10455873
10602068
10506680
10381588
10498584
10494445
10430358
10487011
10379727
10403821
10407940

Lpgatl

Spc25

Pole

Ect2

Serpinb6a

Wdr67 (Tbeld31)

Psat1/LOC100047252

Flnb
Diap3
Ckap$5
Mapk3
Eif2ak2
Cit

Ryk
Tk1
Mpp6
Tmpo
Spcs3
Cdc25¢
Alcam (CD166)
Dsccl
Cdc45
Wbp5
E2f3
Tfdpl
Acadl
Tubalb
Rfwd3
Rfwd3
Trpsl
Frmd4a
Ccl8
Cdc20
Ift57
Pla2g7
Msln
Crtap
Gnpnatl
Eno2
Cd9

Kif18a

Klri2

Ctps
Apoo/Apoo-ps
Tmem106a
Ptplb (Hacd2)

Ikbip/LOC100862563

Rabl18
Hmgal/Hmgal-rs1
Zcchel4

Pdia6

Pmfl

Cops4

Gcesh
Apoo/Apoo-ps
Ergicl

Dfna5

Slc12a2

Mid2

Tmem48 (Ndcl)
Grn

Rarres1

Lix11

Clqtnf6

Gatm
Gm11428
10403821
Trgv2

3.80
4.05
4.23
5.18
6.27
3.15
4.62
2.44
4.90
2.21
2.57
2.70
2.96
3.62
2.50
3.02
2.05
2.51
4.13
2.68
4.00
4.26
2.41
2.16
2.35
2.67
2.06
2.04
2.08
3.70
3.25
10.85
2.79
2.34
4.98
3.12
2.84
2.40
2.64
4.32

2.71
5.84
2.36
2.40
2.51
2.51
2.52
2.54
2.58
2.61
2.62
2.65
2.67
2.75
2.75
3.02
3.02
3.03
3.27
3.38
4.37
4.39
4.43
4.48
6.36
7.76
18.40
26.65

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Non-motor actin binding protein
Non-motor actin binding protein
Non-motor microtubule binding protein
Non-receptor serine/theronine protein kinase
Non-receptor serine/theronine protein kinase
Non-receptor serine/theronine protein kinase
NOT protein tyrosine kinase activity
Nucleotide kinase

Nucleotide kinase, cell junction protein
Peptide hormone

Protease

Protein phosphatase

Receptor, immunoglobulin superfamily cell adhesion molecule
Replication origin binding protein
Replication origin binding protein
Transcription factor

Transcription factor, nucleic acid binding
Transcription factor, nucleic acid binding
Transferase dehydrogenase oxidase
Tubulin

Ubiquitin-protein ligase
Ubiquitin-protein ligase

Zinc finger transcription factor, nuclease
Actin family cytoskeletal protein
Chemokine

Enzyme modulator

Enzyme modulator, cytoskeletal protein
Esterase

Extracellular matrix glycoprotein
Extracellular matrix protein
Glucosamine 6-phosphate N-acetyltransferase
Lyase

Membrane-bound signaling molecule, receptor, cell adhesion
molecule

Microtubule binding motor protein
Microtubule binding motor protein

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.



Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06

Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06

Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06
Cluster 02 & 06

Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07

10605437
10523468
10430255
10521709
10526520

10605711
10592515
10363498
10544596
10587554
10541034
10423654

10431424
10420280
10420268
10550650
10361007
10373313
10406934
10547100

10464128
10353420
10390707
10542079
10501699
10587023
10562637
10515836
10411739
10543067
10474984
10350297
10462632
10568150
10391811
10515431
10496204
10590494
10561706
10389134
10355115
10402650
10457729
10489078
10430825
10511617
10484425
10426098
10426016
10593483
10367282
10548699
10355327
10538832
10406968
10446027
10379127
10541729
10400589
10507112
10591556
10577508
10487340
10501229

Pls3

Bmp2k
Foxred2
Lap3
Plod3/Znhit1

Pdk3
Ubash3b
Ppal
Tmem176b
Tpbg
Zfand4
Osr2

Plxnb2

Gzmg
Gzmd/Gzme
Erccl/Cd3eap
Smyd2

Nab2

Etvl

Plxnd1l

Casp7

Mcm3

Top2a
Foxm1/4933413G19Rik
Agl

Rab27a
Cenb1/GmS593
Cenb1/GmS593
Cenb1/GmS593
Asns
Nusap1/Oip5
Kifl4

Kif20b

Kif22

Kif18b

Kif2c

Cenpe

Kif15
2200002D01Rik (H2RSP) /Yiflb
SIfn9

Prelidl
Cinp/LOC640972
Dsc1/Tpil

Dsnl

Cenpm

Fam92a
2700094K13Rik
Creld2

Gtsel

Fdx1

Cnpy2
10548699

Bard1
Mad211/LOC100045924
Cenpk/Ppwdl
Chafla/Ubxn6
Spag5

Cdca3

Mis18bpl

Stil

Spc24

Ckap2

Ncaph

Gstm1

3.73
2.52
4.83
3.02
2.56

2.39
2.83
2.77
5.69
4.84
2.72
2.79

291
9.91
31.46
2.55
2.86
2.51
3.79
3.63

2.04
2.92
5.43
4.56
2.66
2.15
4.44
4.62
4.67
5.26
4.85
3.11
3.15
3.67
3.81
5.20
5.94
8.33
2.02
2.03
2.14
2.18
2.21
2.21
2.30
2.44
2.59
2.60
2.63
2.68
2.68
2.96
2.98
3.27
3.81
3.83
4.25
4.40
4.49
4.64
4.69
5.17
5.41
5.52

Non-motor actin binding protein

Non-receptor serine/theronine protein kinase
Oxygenase

Peptidase

Procollagen glucosyltransferase activity, procollagen-lysine 5-
dioxygenase activity

Protein kinase

Protein tyrosine phosphatase activity
Pyrophosphatase

Receptor

Receptor, extracellular matrix protein

Ribosomal protein

RNA polymerase II regulatory region sequence-specific DNA
bindin, sequence-specific DNA binding, transcriptional activator
activity, RNA polymerase II transcription regulatory region
sequence-specific binding

Semaphorin receptor activity

Serine protease

Serine protease

TFIID-class transcription factor binding
Transcription factor

Transcription factor binding

Transcription factor, signaling molecule, nucleic acid binding
Tyrosine protein kinase receptor, signaling molecule, protein
kinase

Cysteine protease, protease inhibitor

DNA helicase, hydrolase

DNA topoisomerase, isomerase, enzyme modulator
DNA-binding protein

Glycosyltransferase, glycosidase

GTP binding, GTPase activity

Kinase

Kinase

Kinase

Ligase

Microtubule binding

Microtubule binding motor protein

Microtubule binding motor protein

Microtubule binding motor protein

Microtubule binding motor protein

Microtubule binding motor protein

Microtubule binding motor protein

Microtubule binding motor protein

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.



Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07

Cluster 02 & 07

Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 07
Cluster 02 & 08
Cluster 02 & 08

Cluster 02 & 08
Cluster 02 & 08

Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08

Cluster 02 & 08

10474875
10521731
10399087
10474769
10350838
10385248
10411728
10487480
10353032
10528915
10459755
10451805
10521090
10346365
10554445
10350392
10477187
10561854
10490104
10504470
10377405
10581813

10369815

10356859
10533090
10571399
10607475
10516956
10453214
10457463
10468531
10428690
10346651
10576883
10493812
10550509
10369252
10359890
10363901
10392284
10453512
10497503
10595664
10469035
10419323
10534660
10472782
10551614

10594911
10363475

10497894
10601390
10399379
10498313
10399391
10562044
10357436
10483249
10408083

10408202

Casc5
Ncapg
Ncapg2
Bublb
2810417H13Rik
Hmmr
Cenph
Bubl
Vepipl
Tyms/Tyms-ps
Skal
Sgoll
Tacc3
Sgol2
Prcl
Aspm
Tpx2
Tbcb
Aurka
Melk
Aurkb
Mikl

Cdk1

Dtymk

Rfcs

Zdhhc2

Prdx4

SmpdI3b
Nutf2/Nutf2-ps1
Nutf2/Nutf2-ps1
Nutf2/Nutf2-ps1
Mipl13

Bmpr2

Shcbpl

S100a4

Pglyrpl

Sept10

Nuf2

Etv5

Kpna2

Kpna2

Kpna2

Tmed3

Sephsl

Dlgap5

Aplsl

Hatl

Echl

Tex9
Prfl

Cetn4

Pgkl

Pgkl

Pgkl

Genl

Zbtb32 (PLZP)
Mcm6

Galnt3

5.57
5.93
6.11
6.58
6.70
6.76
6.77
10.75
2.20
2.97
3.12
3.38
4.24
5.25
3.57
4.89
6.58
2.62
2.55
3.61
5.33
4.33

4.83

2.08
2.27
4.51
4.59
2.01
2.66
2.71
2.71
2.14
2.39
6.49
2.17
2.46
2.51
8.21
2.44
2.88
2.92
3.12
2.31
2.40
4.06
2.62
2.21
2.39

2.55
3.42

2.15
3.80
3.83
3.83
3.37
8.95
2.66
7.43

Hist1h3i/Hist1h3a/Hist1h3h/Hist1h3g/Hi 2.23

st1h3d/Hist2h3b/Hist1h3e/Hist1h3b/Hist
1h3c/Hist1h3f/Hist2h3c2/Hist2h3c1

Hist1h3e/Hist2h3b/Hist1h3b/Hist1h3d/Hi 2.26

st1h3c/Hist1h3f/Hist2h3c2/
Hist2h3c1/Hist1h3h/Hist1h3a/Hist1h3i/H

istlh3g

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Non-motor actin binding protein

Non-motor actin binding protein

Non-motor microtubule binding protein

Non-motor microtubule binding protein, chaperone
Non-receptor serine/theronine protein kinase

Non-receptor serine/theronine protein kinase

Non-receptor serine/theronine protein kinase

Non-receptor serine/theronine protein kinase, non-receptor tyrosine
protein kinase

Non-receptor serine/theronine protein kinase, non-receptor tyrosine
protein kinase

Nucleotide kinase

Nucleotidyltransferase, DNA-directed DNA polymerase
Palmitoyltransferase activity

Peroxidase

Phosphodiesterase

Protein transporter activity

Protein transporter activity

Protein transporter activity

Ribosomal protein

Serine/theronine protein kinase, TGF-beta receptor, protein kinase
SH2 domain binding

Signaling molecule, calmodulin

Signaling molecule, defense/immunity protein

Small GTPase, cytoskeletal protein

Structural protein

Transcription factor, signaling molecule, nucleic acid binding
Transfer/carrier protein

Transfer/carrier protein

Transfer/carrier protein

Transfer/carrier protein, vesicle coat protein

Transferase

Ttransmembrane receptor regulatory/adaptor protein

Vesicle coat protein

Acetyltransferase

Acetyltransferase, acyltransferase, dehydrogenase, hydratase,
ligase, epimerase/racemase

Actin binding motor protein

Apolioprotein, receptor, metalloprotease, serine protease,
metalloprotease, serine protease, complement component cell
adhesion molecule

Calcium ion binding, heterotrimeric G-protein binding
Carbohydrate kinase

Carbohydrate kinase

Carbohydrate kinase

Damaged DNA-binding protein, endodeoxyribonuclease
DNA binding, transcription corepressor activity, zinc ion binding
DNA helicase, hydrolase

Glycosyltransferase

Histone

Histone



Cluster 02 & 08
Cluster 02 & 08

Cluster 02 & 08

Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08

10403943
10494405

10494402

10408081
10406663
10406672
10554863
10400383
10603431
10521136
10462796
10601011
10603567
10424676
10543319
10405427
10377605
10582190
10462136
10528170
10601473
10532944
10544660
10532954
10568217
10355050
10573451
10495945
10508986
10378053
10426669
10513818
10590909
10429564
10409190
10508151
10568714
10420426
10410560
10411359
10525591
10473022
10485674
10499639
10516246
10475517
10389606
10462866
10534456
10427166
10547943
10373515
10475610
10367076
10382998
10394978
10455595
10473240
10584435
10519983
10433088
10366277
10587792
10517336

Hist1h2bm

2.39

Hist2h3b/Hist1h3e/Hist1h3b/Hist1h3d/Hi 2.50

st1h3c/Hist1h3f/Hist2h3c2/ Hist2h3cl

Hist2h3c1/Hist2h3b/Hist1h3e/Hist1h3b/  2.53

Hist1h3d/Hist1h3c/Hist1h3f/ Hist2h3c2

Histlhlb

Arsb

Arsb

Sytl2
2700097009Rik
Suv39hl

Whscl

Kifl1
Kif4/Pdzd11
Dynlt3

Ly6e (Sca-2)
Fam3c
Prelid1/Rab24
1810027010Rik
Gins2/Gsel
Cycs

Cycs

Apool

Mlec

Osbpl3

Mlec

Dctppl

Raphl

Syce2
4930422G04Rik
Stmn1

Famé64a

Troap

Stmn1

Endod1

Ly6a (TAP, Sca-1)
Cenpp

Clspn

Mki67 (Ki67)
F630043A04Rik
Trip13
Plp2/Prickle3
Kntcl

Plp2
2700007P21Rik
Cks1b/Gm6340
Cdca8
AA467197/Mirl147
Prrll

Cep55

Hipl

Espll

Ncapd2

Suox

Dut

Prim1

Birc5

Rrm2
Enol/Gm5506
Enol/Gm5506
VwaSa

Fgl2

Cbx5

E2£7

Plscrl

Clic4

3.12
5.87
6.27
2.45
3.15
2.28
2.86
5.81
6.15
3.38
2.08
2.12
2.14
2.16
2.29
2.33
2.42
2.47
2.52
2.60
2.81
2.84
2.92
2.94
3.04
3.11
3.21
3.22
3.26
3.36
3.45
3.81
3.94
4.18
4.87
5.04
5.10
5.13
5.39
5.77
5.90
6.11
6.92
7.39
7.55
2.58
2.87
2.89
3.21
2.81
4.46
5.00
4.69
2.71
2.75
2.51
6.67
3.23
2.12
4.82
3.35

Histone
Histone

Histone

Histone

Hydrolase

Hydrolase

Membrane trafficking regulatory protein
Methyltransferase

Methyltransferase, DNA binding protein
Methyltransferase, DNA binding protein
Microtubule binding motor protein
Microtubule binding motor protein
Microtubule family cytoskeletal protein
Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Non-motor actin binding protein
Nucleic acid binding

Nucleic acid binding

Oxidase

Phosphatase

Primase

Protease inhibitor

Reductase

RNA binding, phosphopyruvate hydratase activity
RNA binding, phosphopyruvate hydratase activity
Serine protease inhibitor

Signaling molecule

Transcription factor, chromatin/chromatin-binding protein
Transcription factor, nucleic acid binding
Transfer/carrier protein

Transferase, signaling molecule, reductase, translation elongation
factor, epimerase/racemase, cytoskeletal protein



Cluster 02 & 08

Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 08
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09

Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09

Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09

10354389

10491091
10446074
10355967
10428857
10534303
10552697
10592330
10553501
10573261
10385325
10527801
10352048

10463064
10368612
10474239
10425903
10553301
10472162
10452815
10574427
10485294
10572906
10474902
10379363
10435581
10605674
10523717
10423293

10407985
10546853
10546855
10408225
10547830
10509441
10454709
10444505
10593490
10465912
10451547
10388880
10482432
10554817
10414431
10547916
10463632
10364102
10393823
10578916
10486255
10528480
10548565
10440393
10369885
10597461
10535065
10407946
10519324
10515257
10420877
10490838
10355329
10371591
10585699
10568785

Slc39a10

Tnfsf10
Uhrfl
Apls3
Mtss1
Lat2
Napsa
Nrgn
Slc17a6
Asflb
Pttgl
Brca2
Exol

Gapdh
Gapdh
Gapdh
Gapdh
Ldha
Gpd2
Xdh
Impdh2
Hsd17b12
Mcm5
Rad51
Atad5
Polq
Polal
Sppl
Myol0

Gprl4l
Srgap3
Srgap3
Histlh4c
Tpil

Ecel
Kif20a/Cdc23
Rdbp (Nelfe)
Gm6981/Gapdh
Fenl
10451547
Tmem97
10482432
10554817
10414431
Ptms
Tmem180
Chchd10
P4hb

Sc4mol
OipS5/Nusapl
Rpl17
Magohb
Samsn1
Cisdl
Cmtm?7
Adapl
Stard3nl
Cdké6

Rad541
Esco2

Fabp5

Bardl

4930547N16Rik/Pmch

Fabp5
Bnip3

2.96
3.87
2.39
2.04
7.88
3.59
13.60
11.02
3.27
2.14
2.34
2.79

2.09
2.15
2.16
2.30
2.67
6.49
4.71
2.54
3.70
3.01
7.39
2.97
2.26
2.66
87.69
10.78

2.63
9.23
10.24
2.32
7.60
2.35
3.45
2.07
2.31
2.32
2.36
2.40
2.42
2.43
2.49
2.50
2.59
2.59
2.60
2.60
2.65
2.72
2.82
3.10
3.26
3.27
3.41
3.51
3.83
3.83
3.93
3.99
4.03
4.07
4.21
4.39

Transporter

Tumor necrosis factor receptor
Ubiquitin-protein ligase

Vesicle coat protein

Actin family cytoskeletal protein

Amino acid transporter

Aspartic protease

calmodulin binding

Cation transporter
Chromatin/chromatin-binding protein
Cysteine-type endopeptidase inhibitor activity
Damaged DNA-binding protein

Damaged DNA-binding protein, endodeoxyribonuclease,
exodeoxyribonuclease, nuclease, hydrolase
Dehydrogenase

Dehydrogenase

Dehydrogenase

Dehydrogenase

Dehydrogenase

Dehydrogenase

Dehydrogenase, oxidase

Dehydrogenase, reductase

Dehydrogenase, reductase

DNA helicase, hydrolase

DNA strand-pairing protein, hydrolase
DNA-binding protein

DNA-directed DNA polymerase activity
Exodeoxyribonuclease, nuclease
Extracellular matrix binding

G-protein coupled modulator, actin binding motor protein, cell

junction protein
G-protein coupled receptor
G-protein modulator
G-protein modulator
Histone

Isomerase
Metalloprotease
Microtubule binding motor protein
Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.
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Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09

Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09

Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09

Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 09
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10

Cluster 02 & 10
Cluster 02 & 10

10545958
10568873
10592201
10471844
10407955
10586744
10429140
10461587
10414269
10595298
10439845
10582549
10582545
10594426
10452508
10601705
10518561
10539135
10454786
10587508
10515295

10393431
10463070
10408531
10424349
10350516
10510260
10592001

10367945
10374236
10416037
10483381
10501629
10585932
10351644
10375443
10473281

10583732
10555695
10586604
10372877
10420308
10420295
10404439
10414360
10472501
10371959
10569057
10582981
10521913
10576034
10438626
10391461
10383502
10510580
10345752
10556426
10416800
10489204
10456522
10498018
10533050
10348632

10595371
10516735

Anxa4
Adam8
Chek1
Nek6
Epdrl
Anxa2
Ndrgl
Ms4ada
Bnip3
Filipl
Gm5486
Mela
Mela/Kenmal
Zwilch/Lctl
Twsgl
Cenpi
Apitdl
Capg
Ctnnal
Ttk
Mast2

Tkl
Entpd1
Gmds
Sqle
Ptgs2
Nppb
St14

Phactr2
Uppl
Pbk
Stk39
Cdcl4a
Pkm

Cd244 (2B4)/LOC677008
Haver2 (TIM-3, CD366)

Itgav (CD51)

Ldlr

Rrm1

Rps271

Xpot

Gzmb

Gzmf
Serpinb9b
Lgals3

Lass6 (Cers6)
Elk3/Cdk17
Rnhl

Tfdpl

Rbpj

Irf8

Etvs

Breal
Slc16a3
Tnfrs9 (4-1BB)
111r2 (CD121b)
Parva

Lmo7

Tgm2

Tcfd

Pcdh18
Hspb8

Twist2

Hmgn3
Tinagl1

4.55
4.59
5.21
5.41
6.14
6.59
7.43
8.83
10.01
13.26
17.88
64.18
169.29
3.29
4.68
2.98
3.01
13.60
6.07
6.18
2.06

3.68
7.00
2.45
2.41
18.45
2.69
7.32

422
5.33
5.87
4.14
3.75
2.52
3.56
19.74
5.73

2.42
3.28
2.93
2.61
2.30
161.81
21.68
4.46
4.85
2.48
2.16
2.96
6.04
13.65
5.75
3.15
4.61
25.87
16.75
6.27
3.60
3.43
3.19
3.43
2.77
2.49

2.51
2.66

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

mRNA splicing factor

Neuropeptide

Non-motor actin binding protein, calcium-binding protein
Non-motor actin binding protein, cell adhesion molecule
Non-receptor serine/theronine protein kinase

Non-receptor serine/theronine protein kinase, transfer/carrier
protein, calmodulin

Nucleotide kinase

Nucleotide phosphatase, lyase, nucleic acid binding
Oxidoreductase, dehydratase, epimerase/racemase
Oxygenase

Oxygenase

Peptide hormone

Peptide hormone, receptor, serine protease, protease inhibitor,
annexin, calmodulin

Phosphatase modulator

Phosphorylase

Protein kinase

Protein kinase activity

Protein phosphatase

Pyruvate kinase activity

Receptor

Receptor

Receptor, contributes to opsonin binding, contributes to protein
kinase C binding

Receptor, extracellular matrix glycoprotein

Reductase

Ribosomal protein

RNA binding protein

Serine protease

Serine protease

Serine protease inhibitor

Signaling molecule, cell adhesion molecule

Sphingosine N-acyltransferase

Transcription factor, DNA-binding protein

Transcription factor, nucleic acid binding

Transcription factor, nucleic acid binding

transcription factor, nucleic acid binding

Transcription factor, nucleic acid binding

Transcription factor, signaling molecule, nucleic acid binding
Transcription regulator, ubiquitin-protein ligase

Transporter

Tumor necrosis factor receptor

Type I cytokine receptor

Actin and actin related protein

Actin family cytoskeletal protein

Acyltransferase

Basic helix-loop-helix transcription factor, nucleic acid binding
Cadherin

Chaperone

Chromatin binding, transcription factor activity, RNA polymerase
1I transcription factor binding, sequence-specific DNA binding
Chromatin/chromatin-binding protein

Cysteine protease



Cluster 02 & 10

Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10

Cluster 02 & 10

Cluster 02 & 10

Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10

Cluster 02 & 10

Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10

Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10

Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10

Cluster 02 & 10

10395320

10531794
10571142
10588037
10363173
10475643
10476395
10427402
10358733
10465820
10458663
10481592
10594110

10501608

10523727

10458906
10538547
10560190

10423548

10574027
10415052
10476648
10500204
10421697
10467191
10356968
10403727
10485948
10485607
10433264
10567995
10381122
10427744
10527965
10527940
10532741
10431935
10427125
10394534
10447951
10417759
10438603
10472097
10495659
10345241
10527158
10537184
10352194
10528015

10564527
10477061
10356084
10424370
10536505

10427095
10538150
10439651
10373223
10417212

10490384

Twistl

Wdfy3
Gprl24
Rbpl
Gjal
Fgf7
Bmp2
Ghr
Rgll
Gng3
Dpysl3
Dnm1
Neol

Vcaml (CD106)
Pkd2

Ppic
Fkbp9
Ehd2

Sdc2

Mtl

Mmp14

Dstn

Ecml
9030625A04Rik
Ankrdl

Pam

Gli3

Greml

Qserl

Glis2

Nuprl
Fkbp10/Nt5c31
Rail4

Cldn12

Cdk14
Tmem119
Amigo2/Fam113b
Igfbp6

Osrl

Thbs2
Ube2e2/LOC100861885
1gf2bp2

Fmnl2

Cnn3

Dst

Fscnl

Caldl

Cdc42bpa
Steapl

Nr2f2
Srxnl
Irsl
Tribl
Met

Tencl
Tmem]176a
Cd200

Lrpl (CD91)
Itgbl1

Lama5

4.40

3.66
2.98
3.19
7.28
2.94
4.05
5.03
7.61
4.69
2.54
3.33
3.02

5.02

3.81
2.65
4.87

4.58

6.33
3.21
2.29
2.35
2.44
2.52
2.54
2.60
2.60
2.84
2.87
3.00
3.03
3.42
3.45
4.07
4.35
4.73
5.55
6.33
6.86
2.88
2.42
2.53
2.65
2.84
3.50
5.72
2.31
3.66

6.27
2.39
2.69
2.29
2.89

2.53
5.50
6.34
3.21
2.76

E-box binding, protein heterodimerization activity, transcription
factor activity, sequence-specific DNA binding

Enzyme modulator

G-protein coupled receptor, antibacterial response protein
G-protein modulator

Gap junction

Growth factor

Growth factor

Growth hormone receptor

guanyl-nucleotide exchange factor

Heterotrimeric G-protein

Hydrolase

Hydrolase, small GTPase, microtubule family cytoskeletal protein
Immunoglobulin receptor superfamily, protein phosphatase,
immunoglobulin superfamily cell adhesion molecule
Immunoglobulin receptor superfamily, protein phosphatase,
immunoglobulin superfamily cell adhesion molecule

Ion channel, membrane-bound signaling molecule, G-protein
modulator

Isomerase

isomerase, chaperone, calcium-binding protein

Membrane traffic protein, G-protein modulator, calcium-binding
protein

Membrane-bound signaling molecule, extracellular matrix
glycoprotein, defense/immunity protein, cytoskeletal protein, cell
adhesion molecule

Metal ion binding

Metalloendopeptidase

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

mRNA splicing factor, ribonucleoprotein, enzyme modulator
Non-motor actin binding protein

Non-motor actin binding protein

Non-motor actin binding protein

Non-motor actin binding protein

Non-motor actin binding protein

Non-receptor serine/threonine protein kinase

NOT cupric reductase activity, NOT ferric-chelate reductase
(NADPH) activity

Nuclear hormone receptor, receptor, nucleic acid binding
Oxidoreductase activity, acting on a sulfur group of donors
phosphatidylinositol 3-kinase binding, protein kinase binding
Protein kinase

Protein kinase activity, hepatocyte growth factor-activated receptor
activity

Protein phosphatase

Receptor

Receptor

Receptor, extracellular matrix glycoprotein

Receptor, extracellular matrix glycoprotein, cell adhesion molecule
Receptor, extracellular matrix linker protein



Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10
Cluster 02 & 10

Cluster 02 & 10
Cluster 02 & 10

Cluster 02 & 10

Cluster 02 & 10

Cluster 02 & 10

Cluster 02 & 11

Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11

Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11

10395163
10375175
10463836
10355984
10388430
10446928
10422728
10484227
10564220
10416175
10421100
10416522
10432540
10576049
10372796
10548905
10536494

10387791
10346843

10490989

10536220

10440091

10351206

10536818
10605766
10360315
10379511
10528008

10521667
10410124
10364375
10545672
10460585
10553598
10350725
10458340
10502655
10523175
10417095
10359624
10565315
10569646
10473356
10377938
10467258
10423520
10519717
10498576
10598976
10585214
10525887
10386947
10539263
10389238
10359929
10361887
10542791
10428103
10368508

Lambl1
Slit3
Gstol
Serpine2
Serpinfl
Ltbpl
Dab2
Sestd1
Gkapl
Nefl
Nefm
Tsc22d1
Limal
Foxfl
Hmga2
Eps8
Cav2

Slc16al3
Nrp2

Cp

Colla2
Col8al
Selp

Calu
Magedl
Ferl6
Ccl2
Steap2

Bstl

Ctsl

Cstb
Mthfd2
Fosl1/Ccdc85b
Cyfipl
Rgs8
Hbegf
Cyr61
Ereg
Farpl
Prrx1

Fah
Cendl
Ube216
Eno3
Myof
SemaSa
Sema3a
Lxn
Timp1
Cryab/Hspb2
Bri3bp
10386947
LoxI3/Htra2
Duspl14
Ddr2
Perp
Ppfibpl
Stk3
Cenpw

3.91
3.30
2.60
4.18
5.04
3.95
8.72
3.03
2.24
2.40
3.66
3.59
2.59
4.49
5.49
5.04
5.27

2.95
2.71

3.01

5.66

2.91
8.12
10.72
21.26
8.35

2.39
16.42
2.26
2.26
3.74
3.07
8.05
6.27
8.77
11.01
4.58
11.05
3.01
9.76
2.85
6.08
7.47
5.16
10.77
7.57
20.58
2.10
2.13
2.33
2.42
2.47
2.51
2.58
2.89
3.06
3.23

Receptor, extracellular matrix linker protein

Receptor, extracellular matrix protein

Serine protease

Serine protease inhibitor

Serine protease inhibitor

Signaling molecule

Signaling molecule

Signaling molecule, guanyl-nucleotide exchange factor
Structural protein

Structural protein, intermediate filament

Structural protein, intermediate filament

Transcription factor

Transcription factor, nuclease, actin family cytoskeletal protein
Transcription factor, nucleic acid binding

Transcriptional activator activity, DNA-binding protein
Transmembrane receptor regulatory/adaptor protein
Transmembrane receptor regulatory/adaptor protein, structural
protein, membrane traffic protein, G-protein modulator
Transporter

Transporter, apolipoprotein, membrane-bound signaling molecule,
receptor, metalloprotease, serine protease, oxidase,
metalloprotease, serine protease, extracellular matrix protein,
enzyme modulator, cell adhesion molecule

Transporter, apolipoprotein, membrane-bound signaling molecule,
receptor, metalloprotease, serine protease, oxidase,
metalloprotease, serine protease, extracellular matrix protein,
enzyme modulator, cell adhesion molecule

Transporter, surfactant, receptor, extracellular matrix structural
protein, antibacterial response protein

Transporter, surfactant, receptor, extracellular matrix structural
protein, antibacterial response protein, cell adhesion molecule
Adpolipoprotein, receptor, metalloprotease, serine protease,
complement component, cell adhesion molecule

Calmodulin

Cell adhesion molecule

Cell adhesion molecule

Chemokine

Cupric reductase activity, ferric-chelate reductase (NADPH)
activity

Cyclase, glycosidase

Cysteine protease

Cysteine protease inhibitor

Dehydrogenase, ligase, hydrolase

DNA-binding protein

G-protein modulator

G-protein modulator

Growth factor

Growth factor

Growth factor

Guanyl-nucleotide exchange factor

Homeobox transcription factor, DNA binding protein
Isomerase, hydrolase

Kinase activator

Ligase

Lyase

Membrane traffic protein

Membrane-bound signaling molecule

Membrane-bound signaling molecule

Metalloendopeptidase inhibitor

Metalloprotease inhibitor

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.



Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11

Cluster 02 & 11
Cluster 02 & 11

Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11

Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11

Cluster 02 & 11
Cluster 02 & 11

Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 11
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12

Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12

10346747
10411519
10501222
10417124
10547740
10439009
10561104
10360398
10498273
10497817
10346164
10577641
10388254
10405063
10405047
10523451
10608724
10360070
10408689
10535559
10502224
10348354

10453825
10523511

10390117
10521759
10537146
10433480
10420274
10565794
10484463
10403834
10605797
10495054
10548879

10466745
10442327
10400006
10391332
10353010
10514054
10458555
10562905
10536499

10487021
10534862

10456400
10585395
10398874
10519555
10544002
10385912
10501164
10590242

10350733
10424543
10404053
10355312
10548430

Cyp20al
Mtaplb

Gstm2
B930095G15Rik
Cl1s/Gm5077
Apod

Axl

1fi202b

Tm4sfl

Anxa5

Sdpr
1810011010Rik
Aspa

Ogn

Aspn

Anxa3
10608724
Fcerlg

Nrnl

Baiap211 (IRTKS)
Sgms2

Ugtla9/Ugtlal/Ugtla5/Ugtlal0/Ugtla2/

Ugtla6a/Ugtla7c
Snrpdl
Prkg2

Itga3 (CD49c)
Slit2

Akr1b8
Rpl391

Gzmd
Serpinh1
Serpingl
Sfrp4

Arhgef9

Rhoc

Mgp

Tjp2

Cldn6

Ahr

Ptrf

Mybl1

Nfib

Spry4
Atf5/Nup62/Nup62-il4il/114i1
Cavl

Slc30a4
Pcolce

Tubb6
Sival
Sival
Abcblb
Creb312
Csf2
Csfl
Cer8

Rgsl6

Wispl
Hist1h2be/Hist1h2bg/Hist1h2be
Ikzf2

Gml56

3.37
3.42
3.73
4.47
4.79
4.97
5.48
5.57
6.00
6.44
6.95
8.86
8.88
9.17
9.56
11.17
16.00
18.33
20.96
24.42
3.37
5.52

2.02
8.92

2.68
19.17
5.58
16.63
95.97
2.97
5.36
2.27
4.41
3.11
9.25

2.43
3.20
3.29
3.60
3.14
3.79
3.86
2.10
20.84

7.81
22.29

5.81
2.78
2.82
2.51
3.35
5.30
9.94
4.14

14.23
3.06
7.38
5.79
39.76

Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.
Misc.

mRNA splicing factor, ribonucleoprotein

Non-receptor serine/theronine protein kinase

Receptor

Receptor, extracellular matrix protein

Reductase

Ribosomal protein

serine protease

Serine protease inhibitor

Serine protease inhibitor

Signaling molecule, G-protein coupled receptor

Signaling molecule, gyanyl-nucleotide exchange factor

small GTPase

Structural protein, signaling molecule, extracellular matrix
structural protein, annexin, calmodulin

Tight junction

Tight junction

Transcription factor

Transcription factor

Transcription factor, DNA binding protein

Transcription factor, nucleic acid binding

Transcription factor, signaling molecule

Transcription regulator

Transmembrane receptor regulatory/adaptor protein, structural
protein, membrane traffic protein, G-protein modulator
Transporter

Transporter, apolipoprotein, membrane-bound signaling molecule,
receptor, metalloprotease, serine protease, oxidase,
metalloprotease, serine protease, extracellular matrix protein,
enzyme modulator, cell adhesion molecule

Tubulin

Virus receptor activity

Virus receptor activity

ATP-binding cassette (ABC) transporter

CREB transcription factor, nucleic acid binding

Cytokine

Cytokine

G-protein coupled receptor, immunoglobulin receptor superfamily,
protein phosphatase, immunoglobulin superfamily cell adhesion
molecule

G-protein modulator

Growth factor

Histone

KRAB box transcription factor

Membrane-bound signaling molecule, receptor, defense/immunity
protein



Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 12
Cluster 02 & 13
Cluster 02 & 13
Cluster 02 & 13

Cluster 02 & 13
Cluster 02 & 13
Cluster 02 & 13
Cluster 02 & 13
Cluster 02 & 13
Cluster 02 & 13
Cluster 02 & 13
Cluster 02 & 13
Cluster 02 & 13
Cluster 02 & 13
Cluster 02 & 13
Cluster 02 & 13
Cluster 02 & 13

Cluster 02 & 13
Cluster 02 & 13
Cluster 02 & 13
Cluster 02 & 13
Cluster 02 & 13

Cluster 02 & 13
Cluster 02 & 13
Cluster 02 & 13
Cluster 02 & 13
Cluster 02 & 13
Cluster 02 & 13
Cluster 02 & 13
Cluster 02 & 13

10459905
10542205
10481491
10462398
10539617
10366043
10544250
10444890
10361995
10369290
10536794
10349081
10513190
10548735
10605792
10356866
10442224
10544732
10587829
10571321
10463168
10561302
10497321
10513154
10407126
10435704
10404422
10404429
10503334
10536472
10437687
10391301
10422227
10356082
10511282
10545135
10462454
10447190
10594661
10408870

10379518
10415844
10488415
10437639
10497001
10476362
10534974
10417273
10493259
10539861
10555041
10466521
10386058

10481518
10432243
10367436
10574023
10467979

10393559
10372410
10554281
10419223
10460603
10538617
10528143
10497548

Setbp1

Klrel

TerSl1
Pdcdl1lg2 (PD-L2)
Almsl1
Dusp6
E330009J07Rik
Ter3

Fam54a
Ddit4
Hilpda
Phlppl
D630039A03Rik
Duspl6
Spin4d

Pdcdl (PDI)
Zfp948
Skap2

Plod2
Ppplr3b
Pgaml
Pgaml
Pgaml
Ptpn3

Plk2

Cdg0
Serpinb6b
Serpinb9
Gem

Mdfic

Litaf

Stat3

Spry2

Plscrl
Tnfrsf4
1112rb2
Uhrf2
Plekhh2
Tpml
Tbeld7

Cel7
Ctsb/Fdftl
Cst3
Emp2
Cryz
Mcm8
Mcm7
Esd
Ssr2
Rpnl
Alg8
Gentl
Sparc

Ptges
Fkbpl1
Cd63
Mt2
Scdl

Timp2
Glipr1/Krrl
Fanci/Polg
Fermt2
Efemp2
Lancl2
Ppplrl4b
Fndc3b

4.45
7.99
2.25
2.28
2.31
2.42
2.44
2.55
2.79
3.24
3.25
3.29
3.46
3.83
4.39
13.60
2.07
2.34
8.37
3.64
2.46
2.46
2.65
3.08
5.04
4.95
2.73
3.69
4.87
2.15
7.45
2.24
4.87
4.12
10.45
4.48
2.50
2.45
2.36
2.59

5.67
2.40
2.70
6.66
3.11
2.16
2.71
2.56
2.41
2.46
2.63
8.92
8.39

6.98
2.65
79.88
7.84
21.69

5.22
2.00
2.19
2.21
2.25
2.26
2.29
2.64

Methyltransferase, DNA binding protein
Microtubule binding motor protein

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Oxygenase

Phosphatase modulator
Phosphoglycerate mutase activity
Phosphoglycerate mutase activity
Phosphoglycerate mutase activity
Protein phosphatase

Protein serine/threonine kinase activity
Receptor

Serine protease inhibitor

Serine protease inhibitor

Small GTPase

Transcription factor

Transcription factor

Transcription factor, nucleic acid binding
Transcription factor, signaling molecule
Transfer/carrier protein

Tumor necrosis factor receptor

Type I cytokine receptor, defense/immunity protein
Ubiquitin-protein ligase

Actin binding

Actin binding motor protein

Activation of GTPase activity, negative regulation of TOR
signaling

Chemokine

Cysteine protease

Cysteine protease inhibitor

Cytoskeletal protein

Dehydrogenase, reductase

DNA helicase, hydrolase

DNA helicase, hydrolase

Esterase

G-protein coupled receptor
Glycosyltransferase

Glycosyltransferase

Glycosyltransferase

Growth factor, extracellular matrix glycoprotein, cell adhesion
molecule

Isomerase

Isomerase, chaperone, calcium-binding protein
Membrane-bound signaling molecule, receptor
Metal ion binding

Metal ion bindingl, palmitoyl-CoA 9-desaturase activity, stearoyl-
CoA 9-desaturase activity
Metalloprotease inhibitor

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.



Cluster 02 & 13 10465895 Fads2 2.79 Misc.

Cluster 02 & 13 10585338 Kdelc2 2.92 Misc.

Cluster 02 & 13 10472916 Cdca7 2.96 Misc.

Cluster 02 & 13 10398240 Emll 3.03 Misc.

Cluster 02 & 13 10480381 Arhgap21 3.20 Misc.

Cluster 02 & 13 10421029 Cdca2 3.62 Misc.

Cluster 02 & 13 10485622 Qserl 4.00 Misc.

Cluster 02 & 13 10603346 Plp2/Prickle3 5.01 Misc.

Cluster 02 & 13 10436106 €330027C09Rik 5.16 Misc.

Cluster 02 & 13 10569707 Myadm 5.50 Misc.

Cluster 02 & 13 10450374 DI7H6SS6E-5 (G7e) 5.83 Misc.

Cluster 02 & 13 10466606 Anxal 6.74 Misc.

Cluster 02 & 13 10553299 Ifitm2 7.15 Misc.

Cluster 02 & 13 10591781 Anln 7.76 Misc.

Cluster 02 & 13 10383756 Ifitm2 7.94 Misc.

Cluster 02 & 13 10569014 Ifitm2 10.27 Misc.

Cluster 02 & 13 10558769 Ifitm1 12.93 Misc.

Cluster 02 & 13 10569017 Ifitm3 14.75 Misc.

Cluster 02 & 13 10384373 Fignll 4.64 Non-motor microtubule binding protein

Cluster 02 & 13 10504672 Tdrd7 2.14 Nuclease

Cluster 02 & 13 10418171 Zcche24 3.45 Nuclease

Cluster 02 & 13 10476989 Ginsl 4.82 Nucleic acid binding

Cluster 02 & 13 10563883 Depdcla 7.02 Nucleic acid binding

Cluster 02 & 13 10497122 Depdcla 7.39 Nucleic acid binding

Cluster 02 & 13 10524621 Oasl2 2.84 Nucleotidyltransferase, nucleic acid binding, defense/immunity
protein

Cluster 02 & 13 10471721 Ptgsl 8.34 Oxygenase

Cluster 02 & 13 10484318 Nckapl 3.54 Protein complex binding, contributes to Rac GTPase binding

Cluster 02 & 13 10458382 Cdl4 5.34 Receptor

Cluster 02 & 13 10474671 Spred1 6.78 Receptor

Cluster 02 & 13 10352905 Cd34 13.31 Receptor

Cluster 02 & 13 10510546 Enol/Gm5506 2.65 RNA binding, phosphopyruvate hydratase activity

Cluster 02 & 13 10355403 Fnl 26.38 Signaling molecule

Cluster 02 & 13 10551638 Lgals7 5.72 Signaling molecule, cell adhesion molecule

Cluster 02 & 13 10391339 Psmc3ip 2.53 Signaling molecule, DNA-binding protein, enzyme modulator

Cluster 02 & 13 10525983 Ran 2.30 Small GTPase

Cluster 02 & 13 10523281 Septl1 2.74 Small GTPase, cytoskeletal protein

Cluster 02 & 13 10469322 Vim/LOC100862060 2.20 Structural molecule activity

Cluster 02 & 13 10564343 Tjpl 5.52 Tight junction

Cluster 02 & 13 10385716 0610009B22Rik 2.56 Transcription regulator

Cluster 02 & 13 10377790 Slcl6all 2.45 Transporter

Cluster 02 & 14 10572932 Naa20 2.07 Acetyltransferase

Cluster 02 & 14 10476775 Naa20 2.13 Acetyltransferase

Cluster 02 & 14 10350136 Csrpl 2.25 Actin family cytoskeletal protein

Cluster 02 & 14 10447317 Epasl 3.93 Basic helix-loop-helix transcription factor, nucleic acid binding

Cluster 02 & 14 10592266 Slc37a2 3.78 Cation transporter

Cluster 02 & 14 10531407 Cxcl9 4.24 Chemokine

Cluster 02 & 14 10571696 Casp3 3.47 Cysteine protease, protease inhibitor

Cluster 02 & 14 10393047 Galk1/Itgb4 2.66 Galactokinase activity

Cluster 02 & 14 10531737 Hpse 9.61 Glycosidase

Cluster 02 & 14 10403743 Inhba 2.66 Growth factor

Cluster 02 & 14 10344713 Ahcy 2.14 Hydrolase

Cluster 02 & 14 10488816 Ahcy 2.18 Hydrolase

Cluster 02 & 14 10439762 Ahcy 2.26 Hydrolase

Cluster 02 & 14 10521832 Pidk2b 2.42 Kinase

Cluster 02 & 14 10353899 Sema4c 2.19 Membrane-bound signaling molecule

Cluster 02 & 14 10369431 Adamts14 2.73 Metalloprotease, extracellular matrix glycoprotein, serine protease
inhibitor

Cluster 02 & 14 10608652 10608652 2.08 Misc.

Cluster 02 & 14 10458794 Ccedcl12 2.12 Misc.

Cluster 02 & 14 10425966 Atxnl0 2.17 Misc.

Cluster 02 & 14 10593913 1700017B0SRik 2.26 Misc.

Cluster 02 & 14 10461439 Fads1 229 Mise.

Cluster 02 & 14 10585610 Ptpn9/Gm10658 2.34 Misc.

Cluster 02 & 14 10406733 Zbed3 2.35 Misc.

Cluster 02 & 14 10488589 Fam110a 2.53 Misc.

Cluster 02 & 14 10450519 Tef19 2.67 Misc.

Cluster 02 & 14 10479379 Slcodal 2.68 Misc.

Cluster 02 & 14 10467907 Erlinl 2.74 Misc.



Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14

Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14

Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14
Cluster 02 & 14

Cluster 02 & 14
Cluster 02 & 14

10495935
10527920
10506822
10441864
10540738
10361110
10459071
10550906
10355567
10426689
10532669
10502816
10406581
10460738
10530615
10571312
10411459
10357579

10535979
10419198
10463355

10452047
10491805
10374464
10439527
10403584
10358816
10420302
10469151
10379262
10409660
10455813
10549222
10408321
10576639

10556216
10519488

4930422G04Rik (Zgrfl)
Cyp51

Orcl

Milt4

Fancd2

Dtl

2010002N04Rik (Smim3)
Plaur (CD87)

Tmbiml

Spats2

2900026A02Rik
Gipc2/D630002J18Rik
Dhfr/Msh3

Cdca5s

Ociad2

Dusp4

Tmem171

Mapkapk2

Rfc3
Eroll
Scd2

Ptprs
Plk4
Spred2
Tigit
Nidl
Lamcl
Gzmce
Itih5
Nfl
Gkapl
Lmnbl
Bcatl
Gmnn
Nrpl

Ipo7
Tubb4b

2.76
2.78
2.78
2.92
3.00
3.05
3.14
3.58
3.76
3.94
4.12
4.39
4.57
4.99
5.67
6.55
7.33
2.42

3.52
3.02
6.47

2.98
2.66
2.83
3.68
2.50
2.95
54.76
9.86
2.45
2.74
2.27
6.18
2.46
2.13

2.09
2.09

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Non-receptor serine/theronine protein kinase, non-motor
microtubule binding protein

Nucleotidyltransferase, DNA-directed DNA polymerase
Oxidoreductase

Palmitoyl-CoA 9-desaturase activity, stearoyl-CoA 9-desaturase
activity

Protein phosphatase

Protein serine/threonine kinase activity

Receptor

Receptor, defense/immnity protein

Receptor, extracellular matrix glycoprotein

Receptor, extracellular matrix linker protein

serine protease

Serine protease inhibitor

Signaling molecule, G-protein modulator

Structural protein

Structural protein, intermediate filament

Transaminase

Transcription corepressor activity

Transporter, apolipoprotein, membrane-bound signaling molecule,
receptor, metalloprotease, serine protease, oxidase,
metalloprotease, serine protease, extracellular matrix protein,
enzyme modulator, cell adhesion molecule

Transporter, small GTPase

Tubulin



Supplemental Table 3. The molecular profile of TIL consists of 1164 differentially
expressed genes between all tumor-specific CD8+ T cells from the tumor (TILyor)
and spleen (SPror) from Figure 2A. Differentially-expressed genes were narrowed as
described in Figure 4 to determine the molecular profile of TASPR TIL. The gene list is
ordered by K-means cluster (Figure 5A), gene type, and fold-change. Genes without a

definitive gene type were labeled “Misc.” for miscellaneous.



