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BB IR R h ThRERE IS AV [R 45 14 CD8 T4 Al

[0001]  FHOCHIEMIAZ X 5 H

[0002]  ARBHER20174:1 A17 H$E22 1 3 H i i L ) o 7 515 62/447 , 1994 56
B, %35 s i 5 ) B i 1 4 S B 51T SO

[0003]  BURFSZRE

[0004] A B AR 3 [ [ 57 BAE W S BE R 1 25R01 CA161005-5 3R 3R 7EBUM SCHE T 1
AT o BURF AT A% 2 BH 1 SE L BRI

P AR Tt

[0005]  ASCHRME 1 FH T RN/ BSEE ) iR 1R 458 v D e R A5 1Y) B e B R e 14 CD8T T
YR LA T2 W i697 / SOuE 5T B B A R T i LA HE T 8 R RS 1 R P R
PECD8" THH AL I8 ik e AT A SC BTk 1 48 i % 11 52 4 (i 04— 1BBLLAG-3) ) K iA 8 54-1BB
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[0006] Gyl RALELRY ME £ T E P S E FH (Vesely®5E N, 2011 ;1% 3k 4= SC LA 5
FA77 I o Irife 1 Sl IR I8 i et S22 368 i eg A S L (TAA) 175 350 B R TAH I N 2, i
JiEE AH DG HT A (TAA) Y5 AR g 22 1) SRR AR M 4% 22 (Ga jewski %N, 20135 1% SCHR 4>
A BT RN o B EUBURICD8+ T A U= 5T/ R g 455 8 v 1) g 367 (Har 1in%%
N,2009;Fuertes® N, 2011 ;1% R4 SC LA 51 AT S N) F0—500 55 W HH e e 28 5 o 11 i
JEHFAL (Harlin%5 N, 20065 1% SCHR 42 SCUA 51 T I N) o 3% 26 e i i vk 2 48 g (TIL) A
AR BB R B A8 7, I BB TUE AR CD8+ T 15 31E 5 D503 1) 191 J T 4 928 977 V5 1 i
I 2 18] A O T R B T i AR 1 oRg 4 i) (Fridman®$ N ,2012; Tumeh%§ A,
2014 5 3X L3R 4 S P 51T IR AR SO AR, TR BAMEI I TE LT 2% P9 YRS
e M) S 38 5 AN G2 DAY T 2 2 IR ) 52 A HE S (Gajewski, 2007b;Pardoll,2012;
Baitsch®% N ,2011;Gajewski% N ,2006;Larkin® A ,2015) .id 2 JUAEFR R EHE R 1, A
A B R T A0 B 2 1 JirRg B A R DR I 25 1 25 S B B P s 928 0 i i A2 1) v P R IA I
S 4 328 JN IR A2 HEPD-L1/PD-1AH EHLAE A (Pardol1,2012 ;1% 3¢k 4= L 5| F 5 IEN) &
CD4+Foxp3+i~5 T (Treg) 4HMI ) 3545 (Gajewski, 2007a; 1% k4 C UL 51 HF R IFEN) S LA
S T M| -2, 3- U AE B (1D0) {8 AR 55 7% (SprangerdE N, 2013 ;1% 3CHk 4 3L UL 5]
77 3N o SR, RIS 24 326 253X 8 A1 7 4 9% 0 1) X~ M9 v 29 8 HS e 0 5 R e 12k
CD8+ TAHMER , EATIISRLEAR SN TR H X R ) D ReFs 1 (Har1in® N ,2006;Baitschf§ A,
2011 IX ek s L5l T AN «

[0007]  PD-1{)5RIA O &M F IR FH UL % € MR s S 1 #E s I T4H i (Ahmadzadeh58 A,
2009;Fourcade®5 A\ ,2012;Wus A ,2014;Gros& A, 2014 ; iX 632 fk 4  LL 5 FH T RN S
SR 5 7512 P SRS (1) 15 50 T RIS PD— 1 TAH B A5 58 1T LA OR B 28 g (Wherry FllKurachi ,
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2015;Z3CHk 4 bl 8l R IEN) , It B PD- 142 1% S TN FE 35 T 4 32 19 (Odorizzi 2
N, 20155 % CHR A SC LA B T R FEN) R PD-141, 67 — e At JL 41 5244, £ 3% CD223
(LAG-3) \CD244 (2B4)  HA Tg AN TTIMEE F4 35k ¥ T i G0 72 5244 (TIGIT)  H 284 i 8 s 25 4011 g
ZAR2 (TIM-3) FN4H A 75 1 Tk B2 41 B AH G B 11 4 (CTLA-4) A DB AS I T40 i b2 08 , I
HA 2 HO () A 52 AR 1) 3Rk 5 4 IR 7 CRe 3l /& TRN-g FNTNF—a) 43304 FH S B g 7798/
Hx (Blackburng N, 2009 ;1% 3CHR 4= SC UL 51 7 IR N) o B 48 78 955 55 AR RE AR 2R o i 52
FIIK B 57 AR FRIE , SR, Bl = 7 g 75 R Sk AR [ 5 A L 40 S o st AR 1 )35 52 Ak 1 5
3T

b ES

[0008]  ASCHEME 1 FH T IR/ B ) Jie R A 35 Hh DO RE R A 1) R e R ke e CD8 T T
YR LA T2 W i 97 A/ SOuE 5T R B 2 A R i o LA HE, 1) 8 R RS 1 iR e R S
PECD8™ TN A id ik & AT A SCFT Ik 1 41 o 2% 1 52 #k (¥ 4n4-1BB.LAG-3) )& 1A 5 54-1BB
FILAG-3RIEFHIEM 3 4w A G WAE TN i R i b 22 7 RIE M bR EW (B4, PD-1. TIM-
3.0X-401C0S.TIGIT-CD244 . TNFRSF18.Nrn1.Nrpl.KLRG1.GM156 .GPNMB.GPR65. TMEM205 , LA
J2 TMEM126A , CRTAMAISema7a) ) i 4 A6 il A1 / 55 32 [

[0009] 7 —UEsiji 5 o, AR SCHEAE T V89T BB R I 52 3R 10 7 V2, B U7 v B it
FH A5 S P 0 ) ) o s R ) R B SR S PECDST T ML) 741 o 7E — LU S it 7 Ze b, 32
A AR R B E o 7 — BB St 5 2R, RS SR VET AN IR i (B G BT i L ok o A — i
S ZE A R A B AL DhRe B S ) IR P AR S PECDST T o 7E — e S ity S, i
Th G o 15 1) Bk 988 0 S5 S HECD8™ T4 i 5 Bt 4— 1 BB A/ sl HLLAG3 ik o 75 — LE 5Ll 7 &
H, 14— 1BBAI/BRPTLAG3 AR B ik v B, BRIP4 1 o 7E — 28 ST 7 S8, 7 iEid
BLHE LT H 53 AR 9T 5 o AE — Le S 7 R, Bk 3 AR T R A IR 9T R B e v
770 AR — LS 5 FR R, AR TT AR R DL ZE R SR ) e B R T R B T A
M7 35 B SEFE BT (mAb) I35 AR IRl 79775 DL S A BR T o 5 — L8 STt 7 B9, S iR
7 7R B DR T 51 2 I mAb YT 35 « HUCTLA-4 B 5 [ 4R A/ B 70 PD-L 1 B 70 b i
R o AE— e St 7 S, S VR T AR B EH DA T R B3R ) T A R AR T 2 A S
HOT7 VR FNT AT V5% o 7E — SE St 7 9, S AMRIR T AR ) 2R 2R B H I AR 4/ Sz R R
— P SRS T S, AN IE T S R AE TR AR R T SRR AR S/ S A L TE - e
i 75, S AMEIE T AR A PD-1 . TIM-3.0X-401C0S. TIGIT.CD244 . TNFRSF18 Nrnl . Nrpl.
KLRG1.GM156GPNMB.GPR65 . TMEM205 FITMEM126A CRTAMEY SemaTa . 7F — L4 52 5 2, 41
(K1 YA 7 SR AN \ Sema7aB{ CRTAM.

[0010] 7 —Esiji 5 e, AR SCHEAE T V097 A RRE I 32 3R 10 7 V2%, Bidk 77 v B4 it
P S B0 1) ) R 2 5 () b8 e SR e S M CDS™ T IR Y8 97 7], e v i ik 751 ) 22 2 77
H 1 2 A I — B S AR R — BE St 7 S YR A BRI TR TAN B R T R IA I bR £/ %
A A — e SR T S, V89T SR A PD-1 . TIM-3.0X-401C0S TIGIT.CD244 . TNFRSF18 Nrnl .
Nrpl.KLRG1.GM156.GPNMB.GPR65 . TMEM205 F1TMEM126A .CRTAMEY Sema7a . £ — L4 52 jifi /7 %
B, VAT AR RINTn L Sema7aB CRTAM. 75 — S8 51 7 S8 v , VAT 72 45 A #0hs S/ 2 AR )
POk PR A BEBPUIAR KR 2T o 75— S8 St 7 =9 VR TT AR BUNen W LR Bk BEEst
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A4 T o 75— 252 5 2, 1697 772 BiSemaTa i dd Pk A BEE LA 5 o £ —
BB S 7 T, Y 9T AR ICRTAMA BUAR B A BEsk s Bl 2 1.

[0011]  7E—uesijfa /7 rp , A SR A AW 5 : (a) $14-1BBFIHLLAG-3 7. HINrnl
A PtSema7a | FIHTCRTAMFA A (1) —FPEL 2 Fils LA I (b) G216 7 771, BT Ik 266 4 T 1) i
F 1 2R F I T % I B8 SE 7 H, H1-4-1BBF, HLLAG-357, $ii-Nrn 15, i Sema7a|
A1/ BCHTCRTAMFAZ PR , i Fr BEER BB 5 o

[0012] ¥ —uesijfi 77 R, ARSI S« (o) BE [ AT/ B 45 & PD-1. TIM-3.0X~
401COS\TIGIT.CD244.TNFRSF18.Nrnl.Nrpl.KLRG1GM156.GPNMB.GPR65. TMEM205 Fll
TMEM126AH 1) —Ff i 551 s A1 (b) V6 97 71, Birids 28 6 W0 48 4 T il B T ) 5240 v 97 38
[0013]  7E—ssiiifs 5 T rf , A SCERAE I 7 B0 - () MR 5 40 #EAARCDS™ T41 A LA
ff 2 CD8+ THH M /& 75 3 R IKLAG-3F14-1BB; A1 (b) jiti ¥ ) A1/ 8 45 A PD-1.TIM-3,0X~
40TCOS\TIGIT.CD244.TNFRSF18.Nrnl.Nrpl.KLRG1.GM156.GPNMB.GPR65. TMEM205 Fll
TMEML26AH (1) —F 1) — Fh ok 2 Bl o 76— L2852t 77 =, FTid & HiNen 177, PiSema7a il Fl
PUCRTAMF o £ — B8 52 jifi 75 Z2 v, HINrn 157 HiSema 7a il Al /BT CRTAMFR R Fi A ok A BLak
PRI F o AE—LE St 7 B, AR SMIAT I

[0014]  f7F— et J7 S b, AR SCHEAE T 3R WK 1 B IR A5 ) TN A JE 30K 4-1BBRILAG-3
oK 5 58 FTI 4H M 1) 77 925 o A — Re S T S R, AR SCHR AL IE e W T R e A ) TAH i Rk 3R 2
W AR A/ 52 AR (40, TR A2 T b &4/ 32 Ak (5, PD-1 . TIM-3.0X-401COSTIGIT.
CD244 . TNFRSF18 Nrnl Nrpl.KLRG1.GM156 .GPNMB.GPR65 . TMEM205 . TMEM126A) ) H {1 — Fhak,
% PR 4 e BT 40 e i 7 2

F3 15 RR

[0015]  E{1AZ & 1].4-1BBFILAG-3/ JL3RIA 55 1 et @ b 1) e vh AE AR AR K — 5870 1Y
CD8" TILKEE . (A) XK [ Flyfd J N G 587K VB 14 R A EE21 K K farJ8 /N S I B16 . STY i
J& B AITALNEICD8™ TR F4-1BBRILAG-3RIEHIARENE 4. (B-D) AW In] 1 4h o n
=5 BN ] S AT DY 2 TR PR AL 556, (C) ZaXt 4B E, n="5; [ AN 1] S B AT L2 LIk
BT SEEG, B K (D) CD8™ 4-1BB/LAG-3TILIE A1) 40 i % B , n="5; BN (] s BEAT P 2 FL IR
ST S5 o 3 e A 4 R SR AT 50 B 1K) M Rg B i SR A E A8 0T 42 . (B) 55 14K %FCD8”
4-1BB/LAG-3TILIV.# NKi67 I L ) B 45 on=3-5; IR INL 5256 o (F) Xf 247N Brd Uik o
JECD8" 4-1BB/LAG-3TILIE A 513 K [ BrdUERER ) M 45 on=5; =7 5286 . (G-1) Hifh
iR A 7 FR 4 1BB/LAG-3FE AR AR R M v X (GAIH) A 45 (1) oK /NER FH2 X 10°K)
C1498.SIY.MC38.SIY.EL4.STY.B163E A MC57.SIYE1969 . STY & N4/, H-7E Mg )5
4R HT4-1BBRILAG-3RIA o n=23-5; BN [] s FE AT 2 B 5 ML 3256 . () F /MR A2 X
10°HIMC57 . STYERBL6 . STYLE R IAG -3 b , 7645 52 B8] 55 & ok B 4 /N B B 5 4
HTCD8" TILKE = F14—1BBFILAG-3fK) Lk , n=3-5; FFAN 8] s 34T PR VR S Sr 5256 . BT A H)
PR 72254878 & SEMo%: P<0. 05, %% : P<0. 01, %%k P<0. 001 . ff§ FH XK 2= 7 243 # FBonferroni
HIG K360 R AT BLCDH) PR A, 31 FKruskal -Wallis AEZ %0 A 56 RBEAT — AN
) FLAL ) (EFIF) 23 H7
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[0016]  E|2AZ K 2G.Egr2 MIEgr2%E S W 45 1) 24H 7 /E4-1BB'LAG-3"CD8" TILH & 4. (A)
Egr2™ PRI AR M B AR 45 K Egr2™ ™ /NG B2 R B2 Fh2 X 10°(1B16. STY R . 7E 257
RANEE 14K 54K 1 R TALNAI BRI CDS” TH M ) Bgr2™ "Rk on=4-5 ; PR IR ML S5
(B) Egr2$t 3L K ) R IE (Zheng%F N, 2013) ¥4 K H S 14 R MR /N AICDS™ TILIE FEgr2™™
) v BRI X 1047 43 i , HR 3B qRT-PCR EL 4% /3 HTEg r 2 8B b A 3R o A 5 W /INERU ) ARG
MRS _E B PIA FRRT on=3 5 ST SE G o (C) 78 257K ANSE 14 K X CD8 Egr2GFP  AEgr2GF P
TILH14-1BB/LAG-3EAER AR R M I X AR GE on=4-5, B AN 8] s 3E 4T PR IR B S22 56
(D) 4-1BB'LAG-3"A14-1BB LAG—3 W FEH Egr 2l b (1) 28 32 o g V. 74 3 1% 338 ik qRT-PCR H 22
I WTARRIE A AR L /INRR A ARG AR _E B AN IR on =45 BRI BRST 5256 . (B) KpEgr2™ o
/tlox x pLCKCreERT2 x YFP-Rosa26/)N i #E B 45 F 578 B 57525, JFE3 R a5 2
X 10°4NB16. STYZNAE B YFP B YFP CD8" TILA)i%k , H B FIEAR SN IS5 34T Bgr 2 54
IIBT o B A /N BRPRTFEH O I 0 795 A kB o n= 35 PRVR ST SE 56 . (F) RSB TR AR 14K
YFP B YFP CD8" TILH[#)4-1BB/LAG-3 L3RI AR M N AR &h on=3; RIS S5
(G) 763k H 557K MEgr2GFP /N 7 B ICD8T TILKIEgr2GFP FIEgr2GFP e Egr3 FIHi £1af]
Fik on="5; PRIR ST T2 L 15 75 25 15 7% £ SEM. % : P<0. 05, %% : P<0O. 01,3k : P<O. 001 - i F XL
(Rl 25 77 2 53 Bt fBonf erroni F Ja ke 303t 47 I\ M Al 55 (AFAC) , I8 FMann—-Whi tneyfa 36 1H 5
(B.D-E.FANG) [t i & 14

[0017]  EI3AZ &I 3H. 4-1BBFILAG—3 (1) 3 ek % 5 10 e v g vh 1 g pit R e e PR TIL
(A) 3K E N[A) 4-1BB/LAG3 V. 38 A1 M B3 25 HH (I CD8™ T4 i () AR, 1 CDR 3843 A7 o A [X 42k
RF4-1BB'LAG-3"CD8" TILLHE L4 . (B) VE ARt B BE &, 1HEAE [F — /N N 1
NTILVERES5CDS” T AR 2 (7] 1 A VBIE B i) v A EE 25 (Hamming Distance,HD) ofF
AT, TH BN 2 18] 5R E CD8” IR 4H A BEAR A HD K 4%) on=3; — IR L5256 . (C-D) 7F
B16.SIYFIMC38.STYER (D) MC57 . STYAI1969 . STY R 432 Fh J5 55 14 K % H-2K/STY' FIH-2K"/
STY CD8" TILH4-1BB/LAG-3WAHF AR MMM on=23-4; =2 FIRMLSLL . (B) 78
SR HE P IS A5 14 R 0 L 2835 4- 1 BBFILAG-3 /¥ H-2K?/STY FIH-2KP/STY CD8" TILM4H AT it
4k, M ELHB16. STY MC38. STY MC57 . STYA11969. STYHEd on=5; = & PY R A 37 256 o (F-
H) 76 MR M G 557K, B 1 X 10°MP14/CD45 . 2F12C/CD45. 1/2Tg  TZM i@ ik J22 i ik ook 4k
R R i A CD45 . 1R R MR R 1E 32, I B (F) g v (RIS 4 i 1) S 4 (GARAH) 2C\ P14FNTE
FCD8" TILH14-1BBAILAG-33 i) 20 Aii o n="5; P IR ML 5256 o Fr A A 75 46 T 7 = SEM. %
P<0.05,%%:P<0.01,%kk:P<0.001.f# FKruskal-Wallis (JEZ:%0) KK 3k4T (B) w740 #r
AT (EFIF) H-2K"/STY 20 #7 o {5 FI XU IR 6 7 22 90 #fT flBonferroni F 5 #5638 47 (H) 2C. 15 = Al
P1AZH E 5 #T

[0018]  [&4AZ [E4G. 4-1BBFILAG-3{H A& PD-1 () 3L ik 8 L I RERE RS ICD8” TIL, B A
I TL-2. (AFIB) K A B 14K B16 . STYfif 84 /) bR 43~ 16 P 24l FHHtCD3e AIHLCD281E AT 1 41
B2/, FF (A) @ IE qRT-PCRAM AT T1-23% s W A1 (B) 1@ IS ELISAZ AT IL-255 1 - & FF B R
ZIN B FRT ARG B b B A JH8d on =45 s = IRMAZ S . (O) B 14 R i A B16. STY & 1)
Egr2®™ /NG 143 1 Egr2GFPP AEgr2GEPTIL , 3 HLAA A 181 2 /N, Hd i qRT-PCRA BT 11—
255 W) o B IR FUINER ARG B B A IR on =55 PRI AL L 58S . (D) 76 Mg M S
FTRBLX10°4~2C/CD45.1/2Tg TANBREEAE BN/NG L 7R J5 5 AR 43 3% 4 75 24~ 1BB'
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LAG-3" THH i A i 5k TALN £ (19 2C TAHMEREAT 7 4P J13%, I 38 3 qRT-PCRAM AT T1-2%%
SN AL A R H/IN BRI AR IR b B AN BB o n = 35 PRIR AL S o (EFAF) X 4-
1BB/LAG-3 CD8" TILWV#f b HIPD-1RIE IR MRS, UL (F) X 28 14 R A A 21 R AE
CD8" TILFGZE H 14-1BB LAG-3 PD-1" N BER 20 Bt S 45 on=5; = IR SEEG . (G) MEE14
KA IR /INBR, 4143 14— 1BB LAG-3 PD—1"MILAG-3"4-1BB* CD8" TIL, #4744 &k fllik , 3@ i
QRT-PCRAF T T 1-25% W) o A 35455 X /INBR IR ARG IS B PRI AN R o n= 3 5 PR IR B SL SIZ 563 o T
A ()15 22 264878 £ SEMo: P<0 . 05, %k : P<0. 01 , ko : P<O . 00 13kt : P<O . 0001 o i F{Kruskal—-
Wallis GES%0 W561HE47 2 HEL B HT (ABAID) , 3 HAE FiMann-Whi tney A 56 347 X bb
£ (CFIG) -

[0019]  EI5AZESE. DhReR G ICDS" TILLREFIFN- v =4 (AR IA AR RE J1FF M= A Treg %
B T (A) hIA1 3 HTCD8” TILNVFF ) 4 M A ¥ 7= AE BB 77 73 e tHCDS™ TILEAF, I FHt
CD3e FAHLCD28 i 10— 12/NNF, F Ml B TL—-2 TEN- v FUTNF—aff) 3k BE o 11 5 ) — 4k 40 i
B AEETRAEE LAR A FEAS MG B I on=4-5; PIRSLSESS . (B) H B 444>
Hr4-1BB/LAG-3E#FH () Tfn— v Tnf-afIGzmb kMK F o & H A /N R B9 A% AR -
AR on=3-5; ZIXMALSLES . (O) HHE SR HT I IEN- v = A B AR M X B AE 2 o 1)
T AE MR S A 14K, 28 B N VEST 10001 A A 2mg/ml. GolgiPlugffPBS. 8/t &, 4
BHTIL. JrA PR & A Ing/mLiGolgiStopM 5 FR EAEIK EHAT , R € on=5;M
YOS SEEy . (D) 448 2 B 18] S5 CD8T TILE BEdEAT 43 1% , 37 550,000/ NP8 154 41 i Fll 1ug/
mLATCD3 e — AT FHAR o 188 I A PR 5 0/ B / SE T [ 5 14375 70 R IR FH A % € R N 2 2R e 1
B o B AE AT CTLAG R 10 R SAR T P8 15 4 201 i FH 1 BH 14 %o B (PR 4%) o 45 SRR 0T T4
it FE /R B A o) R o g R 1 R K 00 A LA 2 FfRa 1) 10 SR /INBRL KD i 5 9 5 L3RS 1
[FJCD8™ TIL. H kAR 3L 5256 . (F) i3 qRT-PCREL 4 B 4 /3 Hr 1) 4-1BB/LAG-3 V. i
FICc11FICcl 228 WK F on="4; B IR MALILIG % : P<O. 05, %% : P<O. 01, %% : P<
0.001 ,%%kk: P<O.0001 . ff FKruskal-Wallis CIEZ%0 MikiE4T (A-C.E) 4K 1/ #atk K
T3 A LR 2505 22430 BT FiBonf erroni B4 5 46 36 K34 T (D) 40 i 15 A I € o

[0020]  KI6AZIEI6D. ThRERR IS HICDS" TILZRIE) V2 1 FL 40 A 3L )3 52 44 . (B) 4-1BB/
LAG—3 CD8" TTLEAEH ) 4 Al 3 11 52 1A (1) J2E (R Rk 1 o B T X FE AR ER 4L, T id #8464
P474—-1BBLAG-3 " F A& AH X T-4-1BB LAG-3 PD-1 BEARFI 1 . 55 36K . 51| B on & 1 oga b i)
555 o (C) X BT ik b R 4 B SR T A2 AR I AN R B AL K R SRR B 14 KR ICD8T TILF
£ on="5; RN 8] s BEAT P & H IR MMOL 5256 o (D) JHRE 2 M )5 25 14 K 4-1BB/LAG-3 W B
KLRG-1AITL-7RaFRE IR R M AR 4 on="5; PRI SL S5 % : PO . 05, %% : P<
0.01,%%%:P<0.001,%kk%: P<0. 0001 o B XU K 2 5 Z 0 M FlBonferroni & f5 46 56 H T B A 43
BT o

[0021] W 7AZ K 7G. $i4-1BBRAIHTLAG-3 ¥ [H] A A DA% il ffg A K FHE K L TIL T RE - (A) LA
mm 0 52 1 JpR A K o B Sk AR s /N R ZE IR L8 R B2 52 PR IR T KRNI TB] A SE T2 B
5514~ 1BB+PILAG-3i8 7 AT L i on=5; BH RO 5056 o (B) 7E 55 14 KH-2K"/STY'CD8" TIL
FIE R NRIE SR TR V10K VBB I3 R M 16 R Prik A & (B 100ug) .n=5; BRI
S8y o (C-F) 76 R a0 5 55 14 RAE A FTY720 (CHID) A1 EHFTY720 (EAIF) f 157 FH-
2K°/STY" CD8" TILH{INRP1/2B4 (CHIE) FKLRG—1/TIL-7Ra (DFIF) 3214 4% 7 Pk 7 = B i
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gh o /INER RS2 I (AFIB) R I HUIARIA T, I BLAEIR YT BT — RIT LR IE L B LL25ng//NR (1 7 &
it FHETY 720, 7 HAF R4 — N RIEE 20 GE6R B 13R) on=5; IIRMILSLE . (G)
YBIT TG TL-272 4 o 0 MV TT B A VA T7 1) 55 14 K B16 . STY PRI /IN B 40 16 HA 114 4 Bk 4744 41
27N, I I8 I gRT-PCR 43 #7 T1-2%% 384 o 3 ok 25 ER A (1) LEGENDp 1 ex 6 928 M 7 25 01
A BREE , 354 BT id B A R FE A — A A A o S A /N BRI AR S 00 A L f 7 A e
Jo on =23 ; PRI SL SO o 45 XK 25 77 22 43 AT flBonferroni 5 5 #5643 AT o % : P<
0.05,%%:P<0.01,%k%:P<0.001.

[0022]  [&I8. F T EI3BH B4 H 1) itk Y ] o

[0023] &9 jiti HETY720)5 5514 K HICD3+ T4

[0024] P& 10AZ10B. KR IS T A X T EL B G it 20 BT o (A) BRIR XS b 552 11 55 2 (]
R TLAT P o (B) R4 4 2 1B 1) R IAAE 1) RO A5G o Rho () A2 3 7 7R 2 25 0 AH O R AL
[0025]  [&[11AZ11E.Nrnl, CRTAMAISema7ase i e fes5 09 8 5575 o (A) LAmm230 & 1) g
A K RN B SemaTa ™ AR B3 % BE/INR B T HEN2 X 106/4NB16. STY4A . (B) Xif i . TdLN
R0 R £ T4 L B o PRI NTn L P JRE PR K 20 BT o (C) BT RWT Nrnl ™/ 5K (D) CRTAM/2C TZHfE
[ TPN-g 7= A AR R M 2R R 4 . T 5 2 78 IR F R [R] — %, @ik 2 & Jhk v S Ks 1
X 10/ Cell Trace ViolethpicdHI2C TSR =/ N b AES TR, FISTY ik 5 357 i) i 4%
ANTALNEEF L2/, 20 B 4 R B AR R AT TPN-g 77 & o (B) 521 X 10%/MNrnl ™/~ 2C T4H
Ff) /NGRS 832 AHF = HIWT 2C TR /INERAH LG , B AT BB SR 3 Hh 52 4 () eboieg s i . L 5
(©) A AR R 7 B AT TAN A i ki F2

[0026] P12 /=il Se B 77 S AR

[0027] E X

[0028]  JRE 55 AR ST A IR 1 T L T 2 AR B ALK BSE S BAEART v AR R Y R T A
ST IR 1 552 e 5 28 1 S B B K, (HAR SO IR T — e AR IR 1) 7 vk VA B B RTA KL L AR
M > TEF IR A B (W B RL R 5 1 22 1 BEER R AR R B ANBR T A ST iR I 8 o 7 A &40
JIE T %, TR A S mT AR A A S 36 AL AR I AR AL o 38 B 2 R A , 7R 34 rh A FH I AR B A
FH T 18 1 5 R AR B S it 77 2 %) B IR, A AR PR 1A SO P St SR T e

[0029]  BAR F3AkE S, 5 WA SCET - BT A SR FIRN S ARAE 5 B A 5l Ak B B & 43
) 3 B 5 A N 573 36 BT AR P LT ) 5 S AR, TR R AE PRI S OL T, AAS T BE 45 (L5
Forb 5 SO RHE R, PE AR SCHER I St 7 R b SeH, LR @ SUEH

[0030]  di s S Hp R AT B AR LR 5 Hp A FH I, B0 = L — AN T BT iR B s 2
Ta A, Bl B R ST AR H o DR, 9, £ % “— PR AR R S —FhEk 2 Ak A
AT RN B E R AL R, S

[0031] QAR SCA A, R TE “BLHE” A8 5 AR B RN AL AT IR — P al 2 PR AiE . — PPk 2
FhOGER —FhEL 2 P V20 IR (B AN HERR A7 L I I —FhEl 2 PR AE . — FhEk Z Fion R . —
Fhak 22 Fh 7 V20 B AR AR R, RAE “H . L. LR R HE S A T SRR AR TR — AR %2
FRERAE . —FhERZ FPOC 2 — P FhoOs D IR EE , H BLHERR 7Bk 18 5 A OG0T 2 A1 1)
AFATT AR AR ) — PP Ek 2 POREAE . — FHERZ POt 3 — FhE 2 PP o7 v D R4S H0 0 “HE A |
H...... PR RN TR I — FhEl 2 PR AE . — FPERZ FhoC 2 — FhEl 2 P75 D IR S , DA
JATAT B IO — FhEl 2 FRRFAE . —FPEL 2 FPoc 2 . — P2 o720 3R EE , BT AR 47T B 0
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KRAE TG 2 T V20 IR AN S S S L AW « R G T VI SE AP iR o AR SR 22 St T
SAE RO AL 5715 5 R IR MRSt 7 KR Z AR . L. R R/ B
Kb ... MR ST 5 ForT B AR AR FHIXMHE 5 R R OR 4P iR

[0032]  GnASCRT H , RiE 2 E” T iz AT sh ), G (EA R T A FEE A sh (61
WM A SRR VK L SRREIER) ARSI L RE R @ 4R IR AR
XTI BORRE (81 401, SR SR R e AE 55 AT VR IT I 2 i3

[0033]  GnASCHTH, “GeEME” AR F % R G R ANHE (50, TR ES 41 A < BIbk E 2 L AR
A5 (NK) 2 5538 40 g R 4 TS DK 200 I R 5 4T D g R 4 Y 256 R El X
T A B U R AT — 38 7 AR 0 AT P R 2 (LSS oA S 4 B L 7~ R ) B4 B Birids 4
S EUNSZARE rp i B PR SE m)  45 5 B0 BB PR R/ BT e N AR08 TR A ol 3 i A S e P 4
it B 2H 2 i 20 A sl L Ath S 4T

[0034]  WATCRT A, ARIE “Ge s AT & 58 AT R NP R B S Sk r e
T2 5Y o YT L BT BV G B2 A2 48 T 95 230 10 24H i B30 bt 24 44 i 9% % 12k RO A
AT AR o TP T LA B ] S RSt , BT IR VR Y 0T DL JE e % e 4 A S 2 ) A ) 1
ISR/ X A () 35 1 38 5 B ek 55 B AR % R G0 P T R R AR AT T AR AR A R R .
2 TE 1 A A AR SR G 2 R T I I e A SRR 9 R T A — R R AR TR
TR R B B SR A DhRE

[0035]  WATCHT R, ARIE “Geig 7 ik R4l B S 1 am 3 sk DL A 7 AR 7
985 N () 5 4RI T BT 2 9 BRI

[0036]  GnASCRTH , “HE5m A PRI G A R R BN A2 R T B G g% A A R R
R T o 0 g st o A 1) P R A 2 e I A L o) B e I e PN R i T B B
IR, AT DL SEBIAE 25 A TR X G

[0037]  GnASCHT FH , RAE “Prik” & F8 52 B PL R 4 7 53 5 BE (B n, Jr B, W WiFab Fab’
FIF (ab’) 2) , BRAE S AME I (F4n, “SE8EHUAR” DU F B « Pl n] L& 2 vl sl 5 v %
BRI G R NN L TR N NE TR N

[0038]  RARPUMAIE & H A DY AL 14 o DY 544 I 5 6015 0] AR [R) 1) 22 ik e , B0 22 ik
HA B85 (fE s 7 R, 4125kDa) Fl— 2k 5% (5 S L6 s j7 = p , 4950
70kDa) o fE R IRPUAARH , B BEAU 5 0] AR X Vi, PA A =/ ME 5 [X Chi ~ Chz FChiz o Vs M) $50 457 T~ B2 4%
[ 28 J2 R i » 177 Cua &85 AA 3 AT TR B R i o 75 R AR LA, B B A0 B m] AR X Vi, DA S B X CLo
BR R R AR XA T 4R B 1 S R Ui o 72 R AR P b, BN 2/ EE B G (1Y) m AR Xl i T it 5
SEA T 2 o 1 2 DX R 5 5T RN T RE -

[0039]  ZERARBUMAH , W AR DX 7R AL H AH ) 1R — R4 4 , L wp ARG B < (1) B 221X (FR)
W =AE R X A 1% A E R X ARERA AR E X (CDR) o 5 1 79 2% % 1) CDRIE & 8
b BRI 55 1% SR X AT SOV S R AL A o N i B CoR i, R FE M E B i AR X 3%
1 W A& 45 M4 FR 1 .CDR1.FR2.CDR2 \FR3 .CDR3 FIIFR4 . [Kl 11 , F 4% ) CDRFR NH1 JH2FIH3,
1M 5% I CDRFR AL L2 RIL3 o 38 %, COR3 AP 45 A A7 1 N 73 T 2 FEHE I B KR IR - 1
U, 7R R 0T, H3 ] 21 /N SR IR 7k 52 Bl o 26 /N R SR R R 2 AR IR BB~ 45 4 33
B2 I8 5 77 & KabatZE A\ (1991) Sequences of Proteins of Immunological Interest
GEEE L DA R, ATTF591-3242, 551-3%% ,Bethesda,Md.) ;Chothia,C. flLesk,A .M.
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(1987) J.Mol.Biol.196:901-917;8¢# Chothia,C.%5 A\ ,Nature 342:878-883 (1989) [ &
N AEAHE L BRAE A UL, 7 IR T “CDR” & Fia oK F 4k 5l E 55 1) CDR.

[0040]  GnASCRT Y, ARG “HEE” RIBXFEM 2K, Brid 2 K6 & 2 W kv B X 741,
LR Bl R B A SR T DU R R

[0041]  GnASCRT L, ARG “BEE” RIBXFEM 2K, Brid 2 K0 & 2 W ek v 21X 751,
LR aY b B A SR T PR

[0042]  GnAR TR, 2404 B A S “fr S 1 IR0 B R R 4 AT PR BRI,
PSRN E A/ B8ORS TR E ZGR A YR I PR , LA AL )4 &z bR 8GR 4L, Frid
SRR E m TR R PR SGR AL A SR AR X T, R E T BRI 2
FaoR Ay B2 UAEAS ae 044 F BT 75 D e B0 28 B R A I -5 S AR [R] e S B o7« @
IR BRGSO R T B A GG A KD NE 10! (B4, >10™M > 10%M > 107
>10"M T >10M" M T > 10 M > 10M T EE) o FE S I SRS it R, BUARBE S 45 A AN R 4
J&, REOR R [P0 JE AL A 1205 2 i R AL RN AT o A RS 55 00 N, 64, Sk B AN [E) 40 R i) ) 5 2R
0 R B AR (R A

[0043]  fnAS SC R A, RAE “Hid-1BBHLAAR” BE “4-1BBHUA” 845 S M R 51 14— 1 BB L 1)
BUJE AN/ BRI A, RAE “PILAG-3FUAR” A “LAG-3H14K” & 4845 et IR il H LAG—
3R IEMIPUFE AN/ BRAL P, RAE “GINen 1 HUA” A Nen 1 PTAR” 2 Fa ke 7 IR A HNrn 1 2
PR AN/ B8R AL I BUR , RIE “BICRTAMPTAR” F1 “CRTAMBLAR” J2& Fia 5 57 14 153 FH CRTAM &2
36 (KB JE AN/ B A I A4, 3F BLARE “HiSemaTaPifk” M1 “Sema7abifk” & H8 45 Sk R 1) i
Sema7a 5 34 (1) 9T J5 AN /B AL I HUAR o UM FAh 23 7S Ad b %) R A7 By B fd T DURR H5 2 A0L
J7 kA I (lan, PrCTLA-4 . HIPD-L1%5) .

[0044]  GnASCHT FH, ARAE “Hw BEHUAR” AR X PRI PR, BT iR g 2 5 e PR 25 & A R 3R
AL AR b [ J5E R PO AR A4 1 5 571 o A i G S it 7 8 R, B o AR EH A8 R 3 b o E R
PE RSt 77 S b AR AU AR N 53 L N ) SR 8 77 Aok 7 A 4258 9 - 2 WL K oh 1 er FI
Milstein (1975) Nature 256:495-499;1% k4 LA 51 7 2FF AARSC AR LGSt 77 58
w4 B B ZHDNA T v P2 AR B S B Ak (S LB anSE | £ RS54, 816 ,567) o 7E 46 S 77 &=
H, B B BT AR i AR BRI AR 7R SO R A I PR B . 2 L nClackson®§ N, (1991)
Nature 352:624-628; fiMarksZ: N\, (1991) J.Mol.Biol.222:581-597 ;iX L& ik 4= LA 5]
FA 7 0GR N R SC AR 1] “ B b e 3RO MR AR | [R) Joit 1) oA B A SR AS I PU AR 0 1 5, T
AN K 77 A AR I O R BRI TR S . 0% T A B L e B v BE AR AR R, 2 LA
Harlow#lLane (1988) Antibodies:A Laboratory Manual (Cold Spring Harbor
Laboratory,Cold Spring Harbor,N.Y.) ;iZ 3Ek4SCUA 5| T RIE AR,

[0045] YA SCA A, ARGE “Piik B 4 K PUR —3 4 Zi B 2 0 — it
JR 254 X B A] AR X Fidk Fr B 4B HE AR FFab Fab’ JF (ab’) 2. Fv.scFv.Fd . &4, LA
S AR B SE BRI AR X & /b — 3 I B PUR B B . 2 LB inHud son%E A, (2003)
Nat.Med.9:129-134 ;1% 3CHk 4 3L UL 51 FHT7 3 ANAR ST AE FE e STt 77 22 v, i i % fH E 40
DNAFZ AR BAL 27 2 JTK G 3= AR 1 S B SR gk AT B B4k 2 D18 (B an, XAk it AT A N B
i JH A AN B B AL SR AE SR B

[0046]  fFltn, “Fab” fy BLALFE — 255858, LA Je— 2 BB Cun AT A2 X . Fab 2y -1 L FEANRE
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55— ANEFES T 0. “Fab’” B BB & — 2B — 2 E4E , T id S48 6 5 7ECn
G K5 5 Cro 225 Wy 3 2 1R AR 283 AN E 52 [X . 7] LAFEFab” B 1 2% SR 2 [8) 1 ) e 1) —
BREELAE R “F (ab”) 2" 20 T
[0047]  “Fv” Jy BOAL ok H E B AR 9 & (1) T AR X, (HLBR /D E 8 X o BLBEFV (scFv) B
BN TR B ) B AR EE R AR X, DU R PR 45 A X R 2 BREE . R
P () B AR ZEWO 88/01649 125 [H £ 54,946, 77815, 260, 203 FELH 1114 ; ixX L84 A
2L B T IR AEFLLLAFOL T, AP AR X (1] 40, B4 T AR X B 42 5 ] AR [X) Af
HA R g & PR a8
[0048]  FiAR N GUHER MR LA AR F B
[0049]  GnA TR, ARAE “UR G PUAAR” 248 B ok B 28 /D0 P FhAS [R] KI5 1 28 43 2 s Piss
TEHELE ST 7 R, A PUARE B R IR T 238 — A I BRI — 580 i 5 R — 1 (1
W, RIET 28 A BRI — 54 Bl A o 7R SR PRSI T b ik A PR AL SRR T
NS PTIR B — 585 %35 5 RIE T N PRI — 582 fl A o 78 FE L b 2R St 7 &
W AR A UL B R VR T 3R N SR B 1) AT AR X 1) A B — 30 43, i A — 4 ok
PET N PRI E E X Rl
[0050]  “ NJEAL” Bl R A X FER AR AU, BTk JE N Piik 2 AE M T 45 3 5 N ik 58 2%
DMLV IC (FEZ R 7 F 7 TH) o« Rk, NSRS — Pl A Bid o 78 5E L STt 7 2+, 5
NPT AT AR X B LR 25 A R Ik 2 B R IE IR ik I AT 184 o 78 Bl sl 7y Rvb, i@ it DA
T AR NV TR FR B B BT PR S SR I D — ik G andE A Puik) 19
CDR) 4= EB B — 343 B e N HUAR I AN 2 X (CDR) ) 4= BB B — 3840 o 7E L Se St 5 €
NIEAHUA L B R AR X, 7E BT IR AT AR [X o B Bl A E i CDORXS T~ 4E N HiA& I CDR , I
BT EBEAR LA E 2R (FR) XN F ANPUARIFIFR o 78 528 b sl 7 2 d, ARk
A NP EEX (Fe) »
[0051]  ARiB “APUE” B4 & A NPk 7 513 BA &k B AL N S B Buik 17 71 1 B 5o
P o AEFELE ST Ty S, NP AT B8 RARTUR F R K I G BT 51 A ARE A Z il 25 Bt
A1) 5 T BR 1l o 451 G, 78 25 i it 7 S Hp , mT L JE sk I B A i O L Ja ek A\ Bk 2L 4 B Bl ad ik
HH T EAE R R /N R A & N B
[0052] AR SCA L, R HE “RARPUIAR” R FR XA PUIR , 78 BT i P 4R A i i o 44 1) 2% A
BRBE T 2 A M AR DI S 9% R G AT XS o 491 5 R AN PR G 2 1 56 — B o B T 4t
AP A 20 B = A IR AR R R AR PR o« RAR U A R AR BN (1) B B A o RIE “RAR NPT
7R FEIXFE B, 7E AT IR TR A BT il H 44 1) B N2 BE Ot N 5230 10 B 0 R 4 il 4%
AHC R
[0053]  RAR N ARBEIEH B 70 A e AR B o R SR N EL 538 0 4 7 o 6L y Ladle,
I B ¥ Hi AR R AR 8 SO TgM TgD TG TgAMITgE, TgGRA MK, B FHHEH AR T
TgG1.T1gG2.TgG3FTgG4. TgMEA W2, HIHHAFR F IgMI Al TgM2. TgA B A T3S, WHEEAN
PR T TgA1FITgA2 . 72 R IR N B2 BE AN EL 5 N , ] AR X FIME 5 Xl 5 A 2124080 24
BRI ) XES, AP EHEB O EALI0NEEZ AR DX .2 0l
Fundamental Immunology (1989) 7% (Paul ,W.%m%E, 552k ,Raven Press,N.Y.) ;1% ik
23 PL 5 7 AT
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[0054] R “Ar FFLAR” BE “HFD- PR 2 e FRACE S Uik Re A & R AL 2
JRER) 28 2 — Fhid PR PoAd o 72 FE B St 77 R b, i AR BRI 1 A S R0/ B AR P V& P o E —
S ST 77 2R R I R ORI R A 1 22 K, R IR S ) e s AR A ) A ) e

[0055] 4 AR ST FH , an A SC A F R R 1 B ik ol 19 0 B 4 R ARAEAE I Bl AL ) B
Ji2 2 KB Fr B A B R AT T 4R 4

[0056]  RiE “Prigs & sl” RIGHUERR) —& 70, %Mo e he 45 S PR - AR SR e st
W77 R RS S A R — DN EE AN PR A AR X SR

[0057]  ORiE “FRAr” A8 AL ST M 456 S % BR 1 BT Y 52 1k B BAH i 52 A IR AT ] 22
JOR R 38 1 o A FE B S T S b, RALZ U o B PUARRE e M 4 A 0 X0 AE S S T 56
o, R A T ALEE 2 1 B A P R T R A, v A TR R U Al I i A g 2 A R s
i A, R AL AT B AR ) 4RSS MR (1, “FA G KAL) AN/ B 2 1 H AR AREAE
[0058] L IR4HFE PUIREE LS & — N RALA 5 — AN RAL, WX AN R ALY & SN “AH
[F)” o FEFL LSt 7 B, B AR — PR IE IR T F ) 22 DK o] A0 5 A R R R A7 o 7 2 L St
J7 & AR RAL T B A AN A ) — R R 781 - W SRAS R B A 58 S 5 A R S 47 1
LG M EATSZRAE S

[0059]  “frep” S R B A2 48 22 Ik A 1Y 2 22 8 w0t 2L A ARARUIE: I (U G oK /IS B8 He 1) 1) 5
— MR R B o A FE L STt T S, AL B IR T R TR A 22 IR DR R AR 22 Ik ) 22 2>
—FPE A o OR S R SR U T LA HE R RARAFAE R 2 AL TR 7R 2 , B AR R ARAFAE I R L IR
Bl 18 B AL 2 IR G BT AN 2 B AR M) RGN A R B N X LR R AR AR B 2 R R
Bk B0 5 AH AN PR T B FOLA) R 2 SR R 50 2 1) At S 1) B 31 B T 20 o R SRAFAE 1) B ik T DA 2
T8 WL OB R PR BEAT 28, 91 4 - /K P 1Y) < IE SR 2 BR MetAlaVal LeufiiTle; PR K
1] : CysSer Thr AsnflIG1n; BT HT : AspAIGLu; B A s His Lys AlArg ; 52 M B HL 1a) 10 A%
e :GlyMPros LA K75 B : TrpTyr, LA Kk Phe o JE LR 57 BUR AT 0 R R 1% He S 51 () — N 2K
R R RASH R 53— 2R B R 5 5 T PR 7 AR RT i B 3 6288 1) v 1) — A 2R 1) ok
A [E] — A T — D

[0060]  4nASCA A, ARG “FF AR — 1" ZIEAEEE T 5] (i, ik 2 Ik RS B
A HHF] R B AR 35 B A P R o R R AIARAE” RIEI AN E W FHI (Bl an, Ik 2
K X PR SE) B AL IR G W07 FIR R BE A 40, SRARL I S IR A2 I A I U R IR, i = R 1R
L R ARV BRI HLT LA R (S W E30) & TR AR — M i o e 87 504
A E 4 kLR DA TR (U R E 1 (a0, B K 7 A1 KR VB R A K
FE A8 E W AE) BB AN R ST B T 1, (2) B e & A AR IR (BOREALL) A (A
JF AR IR AR R 2 R RS 7 51 R R AL = R R) 1 A B UL 77 AR DL FC o7 B 3
H , (3) R UL EC Az B £ DAL A 1 (a0, AP AR B VRO P A K RSV HB e T )
WAL B AL, DL A (4) g 25 Jafe LL1OO LA 77 A8 7 1 [A] — M 11 43 LU B AL T 20 LE o 461
un, G SR IRARIBI K B2 351 9 20 s L IR I HLBR 1 1407 B LA AM B 58 2 AH A 1) 2 24 1R, TR
AFIIRBEAG 95 % J7 51 [A] — P o 4n SR A [F) 47 B AL 1 2 R R 3k =2 AH (R () A P B Re A (91
P A BRI 5 U BRA R BK B H A 100 % J7 F AU o 1E R T — AN S, i SRR CI A BE
920 R EEIR HL KD FE N 15N 2 AR , H HLIKDH ) 154N 2 5 R Hh ) 144 5 IR C R — 388
I3 B = SR AR M KCAID R A 70 % J7 41 [7] — 14 , {H KD 5 B CH) e FE L 3 A 11 21933 %
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P AR — 1 A T AR SO R AR — M E b & FUARRUE 4 Ee”) S B b e
FIH R AR AR 2B AL AR 1 A B AL AN VL RL

[0061]  RiE “H RGN E” 8 H 2R & 48 51 B FH AR B 5] B 75 A 405 45 R 57
(g an , k) 1) & o A2 FEEE S 7 Z2 ARG B BE 2 2 BAYR YT B 2 0 B i (1Y)
[0062]  4nASCFT FH, RS “H FH A0 ] - it F” A 4 1) 52 1 BAAR P AR 47 B A 20
LRI B 25 T 2450 i 25 5 B R BB 7 AT O o 1a) N AR Tt FH ) s 481 14k 38 42 mT DL JE ik
i BT i P g Do S 7 = R (R PN S HREB (BR D 0 (D) S BBk Rl i) W & (&
B) R () S RS (80 BB B kv (B, BN LB VB L IR
ENEE) , 5%,

[0063]  FRAEFA VI, 75 WARE Y6977 B IR T TR /b5 Y6 M fs e 75 29697 19 N ELFE
{HAIR T O & A R € ORE I M, LA A RS SR A5 45 8 o e Bl i i M (i, 2% 42
W ) AR U7 A B AL BRI AL 2 B B AMA) o RAE YR ITT R AR R A T2
W& LA TI697 A1/ 801l /B v H 8.

[0064] Yo7 71" & Fa AT LAAA N Jiti FH DA 7 A2 ¥ 7 R0 /BT / 97 Y v SR 1 7)o

[0065] Yo7 P HLAA” A& 48 WT LA P it FH LA = A= v 7 A/ BRIy /B 96 1 ROCR I P A%
[0066] WA ST A, ARAE “IL A FH” A2 48 n) 5263 it FH 28 /0 B Bh R Bl v o AR — S8 S it 7
Zr, PRR B EE 2 A7) Bl A ) 3 ) e O [R B ) o AE LB S B, B — AT VAL AR
TR/ VR AT o A SIS RN G BR A , Fir FH ) % A ) BT 2 ) TG R/ B AR
AT A4, o FH T 3 R Tt FH PR3 224 770 & 0T bl AU 2 RN TR 5 HL i 58 o E — SE St 7 8
R BTV R it B, 2% 5 BT v DA T 3d S B it P ) 7 = A o PRt , AE R
IR e FH ) BT VA R ARTE A2 55 (1, B4 SR 6 75 550 5 1 S i 7 58 Hh RH /B 2 3 ) i
FH P Al 58 22 Fh 1) 3 25052 1k 355 a8 e Pt 751 w7y — o 00 16 S ()t P 17 6T 57— ) A 2 2K
JE UK IN , 3 ] it FH 2 G S ER )

[0067]  4nASCA H , ARG “iMd G407 2 Fa i 157 (B0, 456 57) 50 P aE s ik a4l
G AT LA SV iE AT RSN AR N BB AR 2 W Bla TT i

[0068]  4nA LAl I ARIE “Z5 %% Bl 452 17 5“2 B % E Rz 7 2 48 2 1 T 52 K
F AR EATEAEANR SO, A0 EE I SN AR A ROV B A S B A )

[0069]  4nASCHR Fir T, RIS “24 2% B i 3552 B 3R R Fa AR AR dE 25 M 8 ids , AL FE AR
TR R 22 i ER 7KV 7K S FLIR (84 , 3 /7K BK /9 LD AN B SE B RIERE 5 S AT ART A
FIr A0 3 B BT BOAR VAR A R 5505 AR ZE TR 771 i A 7] (F810 a5 5 % SV M B
BRI CTRVER BN 55 o PIT IR 41 5 W3 m AL HE RS € 7R AN 8 771 o 6 T~ 24k A2 e 71 Az 7] 1 <
5, 2 WL iMartin, Remington’s Pharmaceutical Sciences, 15K ,Mack Publ.Co.,
Easton,Pa. (1975) , 1% k4 3C UL 5| T R A A

[0070]  4nASCAr A, “S W B2 W I A FE A I | % 0 BRI 52 1 B RS BUIR
L oA 4n , AT DL SRAE 2 903 B RE DA A 8 S A 22 I3 BRI RE (1) 5238 0 X0 AR 0 97 VA AR HA g R )
AT REME , 1 € A P BURRE 1) 52 303 I TS (BRI AT RE it Fe BHAR) , B e VR T X B
P53 BRI 1) 52 3 B 52, BRORF 8 AR SR B VR T I AR
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B AT

(00711  ZRSCHEME T T A RN / B E e iy ol A 5 Hh D e e i 1) Jiyed Bt B o e MECDS™ T
YR LA T2 W i 97 A/ SO0 5T R B 2 A AR ik o LA HE, 1) 8 R RS 1 iR e R S
PECD8™ THH AR IEE ik AT T AR SCFadk 1) 40 i 3% 1 52 44 (1% i 4-1BBLLAG-3) H R 1A 8k 54-1BB
FLAG-33RIE MK 1) 54 br B (W I E T4 M R T b 22 SR8 1 ks &4 (Bl an, PD-1 . TIM-
3.0X-40ICOS.TIGIT.CD244TNFRSF18.Nrnl.Nrpl.KLRG1.GM156.GPNMB.GPR65 . TMEM205 , LA
J2 TMEM126A , CRTAMAISema7a) ) T 4 A6 il A1 / 55 32 [

[0072]  FEARSCHY ST S M At FE Hh AT B SR 56 %5 8 T 5 R P iR e = ECD8” T4
0 T R 5 A5 A 5 RN/ B 6 57 LI bR B/ B A o AE — BB St T R, bR B/ AR AE Th RE R A
(1) B P B AR S 1 CD8 ™ T M A sk 3R I o 7R B 2 S it 5 R v, 4G WU e A E A 1K /K (451
v TR PR a7 TR I MR P R S ECD8 T TN My Th e B S 112 W o Ak, 7E S
ST, SR A SRAR A /2 A (i an, $) (40, R IE A/ BE 1) ) SR T VR TR AR
FABSE 5 R, bn B/ S ARTE D Re RS 10 oRg Pt S5 s 5 ECD8™ Tal i RIA A 2 - 7RIk
LN TT S R I SR B KA (a0, AT BRIED SR A8 1 F TR I e po SR e 1
CD8" T LI RERENG 12 T o Ik A, PRI IE S 77 S8, #E m) b SRAm B/ 32 Ak (914 , 39 5
(g an , Fak N/ 8aE ) ) 24 170975,

[0073] R FEgr2 2 KA g\ CDA" TN 7 [ A 1 T S v R 25 1 oG I 35 R 7
(Zheng%¥ N ;201352012 ; Z3CHER A LA 5l T N (Egr2it & R NS 5 LA i Y A2
Z G5 T R AL 7 S (Sumi tomoZE A, 20135 3% 30k 4 S PA 51 F I N) JEgr2f Bl
FDGKaFA-z 1 _F i, Brid i 284 TCRA F M Ras B ATE LI AE F (Zha% N, 20065 1% 3C
B4 LL 5| T RN o8I b B TE s 87 14 4 B ) 6 DR A B DL K 3E 4T Egr2 ChIP-Seq4y
B, S8 T 2SN Egr 28K S 1) FE T EAR (ZhengE A, 2013 5 i 3CHER 4 3C LA 51 T 2T
N) o iX B FE K ¥ A0 F54-1BB (Tnfrsf9m,CD137) \Lag3.Nrnl.Sema7a.CrtamFfIRank1, & 114w
AR ES .

[0074]  4-1BBs& 7ETCR¥E G Jo Ik I 2 IA 1) FL I 73 - Lag3 (IR E2 48 v 40 i R 355 CD223)
FeCDAE R HLAL 0P SZ AR A A o 4- 1 BBRILag 3/ RIETETCREE & 5 #if 75 , F 72 A
SIS R gk 2 7E N H, 4-1BBRILAG-37E K H N BB IR IR CD8+ TIL LR IA (Gros%s
N52014;Baitsch® AN ,2012; X B850k 43 LA 5] 7 KGN o FE/NR AT H AR — sk
I3 T ERAEIEA I TAR B b 3Rk o SR , He I B 52 B 1 5F HAE TSI TR M 1R /> ¢ 2] . St
FIEX LR EMIKICD8+ TILIThfE 2 AR EN1 .

[0075]  FEFF R AR SCI) S it 77 58 A A)3E AT S0 DAAS FH /I B g 455 Y ff 9 2 18 4- 1 BBFILAG—
3/ICD8+ TILKIVELRFAE « & Bl 4-1BBFILAG-3H 3L IA E LLE B B S Eer 240 5L K e IA 1 if
AP E A T DRSS FSCD8+ TIL.IXL6CD8+ TILZEARSN IS 5 A BE P2 A TL-2, (HATY 4R = A=
IFN-g fITreg B AL AL IR 7, I B AR R SR 4T AR , R BN E 52 & THREME M . FHPILAG-
3/H14-1BBAH GIEIT IR E 1 AFR I D e A2 2k 7 KLRG—1hi 2808 4 (1) SR A2 3R 45 o 5341
[P JE R R IA BE A B F it T Z TN M B 1) 58 R T iy, X 3o 1) 12 I 4 2 52 4 fn S
T2 A (40, 2200 A& (1 4nNrn1 . Sema7aCRTAMEE) ) () 215  AE T4 R T _F R R 7E
TV 53 AT H 45 HH ) A 1) 52 A AR S s A L FEPD-1 . TIM-3,0X-401COS\ TIGIT.CD244
TNFRSF18.Nrnl.Nrpl.KLRG1.GM156 .GPNMB.GPR65.TMEM205 , LA J2 TMEM126A . ] , i 4 775 32:
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515 8 8 AL AE B A SR 1R Tl RE AR 14 1R I8 Tl R 555 o e e P 7 AR 1) e e B iR s e 14 CD8 +
THHMIAT o 7E—SE STt 7 Z2 A A4 2 FH Tk 50 75 D e AR 0 e AR 1) S0 8 8 97 7 ik
[PV EEAR o FE — LS T 2, A SO 8 1) 324/ bR & (40, 4-1BBLAG-3\ FR 21 3244 / b &
Yy (4N, bR &/ 24K (1 aNrnl . Sema7a . CRTAMEE) &%) 28 4 81 e (5l 4, 38 1 4 2 VA
J7I79%) » ULV P 75 ) G 9% 251, R a2k e gg v 18 AN/ 8 FH V8 97 e

[0076]  FF AR SCIR) SE Tt 77 S 10 I A TRL2EAT () S 56 B FH T Egr 28 bR I AN TAR PP Al 1X L6 A
AT 2R AA A N IR PN 1) Ty B B 05 T4 AR P o P 1 o 504 i SR S LAG-3 14 - 1BBRY 4L 5%
I8 2 DL T R B A 558 A 1) K 22 50 g e D AR S 1 CD8™ T B o £ A 988 /IS Bt 1) 41 T Ak E2 2%
B H R USRI L bR BV L FRIK , R MR 15 TR e A 0 14 B8R 34— 1 BBAILAG-3 3R 1K . itk
A, TEL2 7 R IhHE 1 Ji 88 v R W 22 21 LAG-3 14— 1 BBRIA I3k 15, KA EEA T PR IGE %
(461 T RAE GRS .

[0077]  fE—ESLH )T S, A SCHT IR s hE Ve 97 77 VA G it A (B S — Fhal 2 Fh 53 4
ST /3697 A SLE i ) — Ak 22 A prd-1BBAN /BT LAG-34 57 (B, Fiik fidd B Ak
B4 (140, DARPin 5% IR VI 4 K PLAR SE) 55) o AE —LL STt 7 S, Jiti 44— 1BB
A/ BEATLAG—3 551 LA AT Jes 4 AL - iy A1/ B i e it B 358 2 42 30 B & S T A 77 v /96 97 77
(il , G897 ) HEATIRIT o 7] FH T A ST iR S8t 77 S 14— 1BB A/ BUHILAG-3 774 %2 &
TR FIRLAIR BR 1) o 70T DL /N2 IR 2 0K B 1 5 X IR (91140, [ SC\RNATSE) P
ik v B

[0078]  fE—RLSIti Ty SR HH , ARSI ()R v 97 77 5 B4 1Y 5l AR S0 28 8 1) 5 MR B R
FECD8” TN LI REkwE G AR ISR 54/ 52 AR % P B R IA

[0079] AR SCIP) SETt 7 S/ TF K IHIR HEAT I SE 56 %658 T FEDh REFR G ) CD8+ TILH % &
TR AR/ BB (2 WK 2) o RHEZ IR 128 45 58 BB BR 1) SEAR 1) N B, &2 /b 4
Z2Ra A1 (Nenl) M55 1 A 51 t 4 5+ (CRTAM) FU S 5 82 E 7A (SemaTa) J& i
98 G R Y 9 5], e Nen LFICRTAMBH W 15 Fieg il AR 3G K AH G , I H.Sema7alH Wy 5 e i A4
JR/INER .

[0080]  7E—HESLj )T S M, A ST IR s hE Ve T 77 A AR it A (B S — Fhal 2 Fh 73 4
7R/ 1097 R R it ) B ) 20 — Fhak 2 Mz 4R/ bs B (B 4nPD-1 . TIM-3.,0X-401C0S.
TIGIT.CD244.TNFRSF18.Nrnl Nrpl.KLRG1.GM156.GPNMB.GPR65. TMEM205, LA K TMEM126A
Nrnl.CRTAM.Sema7a%¥) ()5 (740, Hifh  Iufd Fr Be iR B4 7 (540, DARPin SR A{A |
TG GURUARER) 55) o AE— L8577 22, i FH 551 A4S e 40 B  Jie e R/ B8 e e kPR 5 &
1By T FH R AT /1897 8 (AN, S e ¥ 9T 3R Y697 o v T AR SRR S T A )
B A) 20— FhEk 22 Fhsz A4 s B4 (B 4nPD-1 . TIM-3.0X-401C0S. TIGIT.CD244 . TNFRSF18.
Nrnl.Nrpl.KLRG1.GM156.GPNMB.GPR65. TMEM205 , LA JZ TMEM126A Nrnl.CRTAM. Sema7a%) [f]
FIASSZ EATAE FABLAT PR 1 o 50T LU /N 1 IR 2 BE B B BT AR (40, [ SC\RNAi
56) PUER DU BCSE AR e STt T SR, i FINen L PR o AR — Se St T SR, it A
CRTAMIFE B o 7 —Le S 77 S+, Jiti FHSema 7alf) a5 .

[0081]  fF—dbsifi 7 Z2rp , SR 4L 7 ¥ ) 4- 1 BB LAG-3Fl /B 211 — Fh Bl 22 #h sz 4k /K5 B
(1 4nPD-1.TIM-3.0X-40IC0S.TIGIT.CD244 . INFRSF18.NrnlNrpl.KLRG1.GM156.GPNMB.
GPR65.TMEM205, DL A2 TMEM126A .CRTAM. Sema7aZ%) FIiAA HudR Fr B BBl 4> 1 (il
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DARPin. SR AMA &1 GKGUARSE) , BUEATTH B IX 850 AT R AR ER 1, 3l $E45 & (1)
TR ANEERR) RBRAG EAIIAE L, 808 /T LS ThREER 7 (140, 2590 B 2 RN i 0 25) 28

I
= o

[0082]  #F—sbsuifi 7 &, FH (1) #E [ 4-1BB.LAG-3F0 /B 21K — Pk 2 BhZ 4k /bn £
(1 4nPD-1.TIM-3.0X-40IC0S.TIGIT.CD244 . INFRSF18.NrnlNrpl.KLRG1.GM156.GPNMB.
GPR65TMEM205, LA J% TMEM126A CRTAM . Sema7a%%) ) —Fhak 2 Fhsl| (51, Hia Pk B
PRSI 7 (5101, DARP i n S A LI AR 4K BTLARSE) 55) DL K (11) —FhEs 2 Fh 3 411 i
FETT R RIATT 523 WL TR B AT R BT U TR & A — STt B
B ) AR ST IR 32 A8 /AR RS 570 5 — Pl 22 M 53 A1 R 5003 [t FH DA VE T I E o

[0083]  7E—LLSLiti /r &, 1E F T AR SRl (1) 406 90 R0 5 1 (4 7 A9 0 e 77 0 R AELAS PR
T 1) AW, SRR AT (B0, K KRN B R 25) R AR E T (B,
B (LGN M2 P EASIESE) , UL R G T DR F0 0 71, G038 36 41 S5 A B0 1) 771, 1
WIR AR (W, &KFE67a T (VP-16) FE JETA T (VW-26) 55) , L A B A 46 1 5 A4 B T )
(g am, = A H AN S B BE (isirinotecan) (CPT-11) £§) ;2) FL4DNALE &7 (efb 7)) , BF5
BT (Blan, & F I LR R T BREST IR BB T S IR E I A A 9 %6 (MYLERAN)
85 VLA EENR (0, RS RYT Vi B AT T R F] LRV TAE) A A AR (i, IR R EL R R
O = RN R B IR N 22 5 255 5 3) AESLMTDNALS &35 (LR dLAE ) B FEAX R 4 1
A (lan, i 2 OB RD) 55) M E R (B, A ER (EnER NS REF
B) B ER (IR ER) MHAL R (AR R) &) B I il , BAERBZ Y,
W WORFE BB 2K 4E) ok A7 2= (BLENOXANE) 4%, DL R R Ot & R) &4 vuisty,
AAETUH R 7 (5140 , 2 M504 . FOLEXAIMEXATE , 525) 04 Hi A 4 (51 4, 637 JL e nd
(6-MP, PURINETHOL) 6~ M4 (6-TG) A MEREERA | B & 3% 5 L BB v 5 AU IR L 2- &
Jit SR (CA) , BA S 2’ -l R B[R] Y 2 2 (Mt th 1) %) W RE 54077 (9l an , s e (f 4,
5—FRI%E (ADRUCIL) 5—48 i EUR T (FdUrd) (RIRTF) ) &8 , DL Ko Jf s i o] a7 AP ks F (1)
U1, CYTOSAR (ara—C) AL HiyE5E) 55) B, BIEL- R A WEAZEE A2 SE MR ; 6) W , L HG A
B R HUMERER (B0, e 2RE) JAE SR BURER S (B0, A EE) [ DL KOS A B
il 71 ({51 4, o] 3 i 8 (ARTMIDEX) ) 5 7) AL A4 (il 4, B AT R E055) 5 8) B va B FL ik (6l
w, SHE ) B = A/ BUBUN AR RS G PR 55 5 9) AR ORI ) (i dn,
P& (0, TFN-a %) FIE 4R 2 (040, TL-24%) 25) 5 10) 3 4k 4273 s 11) it i 2k K [H
T-312) 95 5 IR 4n H x4 ) 7] (B, 4 e SRk R R S5) 5 13) ZEPRIVARTTHAR  14) ROUIBITH:
AR5 15) ARE S 1 5 16) £ IR i o 109732 (B an , (B2 5 RIha%) 5 17) M AR il 550 18)
B A AR HIFR (B 40, VELCADE) 5 19) Z A6 AN/ sl R JE 4k 1) 3 #1177 (191 2, HDACHI 1] 571) 5 20)
NFx B V4285751 s 21) 40 i Ji S0 30 755 0 0 i 551 (4510 6 , CDKAMIIIFRI) 5 BA S 22) pb3 48R I D RE T Y717
o

[0084]  #F — MY siiti /7 S rf, i FH#E ) 4- 1BBLAG—3 A1/ B 211 — Pk & Mz 44 / bR £
(#40NTn 1 Sema7a CRTAMEE) 174771 LA oo IR s 41 B  Ji g Jf (oA 358 S5 1) e % 1= 58 o E—
SO St 77 ST, SR — el 22 M 53 A B S gy (el , B B SE) LR &I 1)
ST/ IR 1 9 988 5 1 o A TS 1) G B8 T vk T B R AR PR T« T4 B i 7 (g, 99 R 4
MO BTN 7 V55) B s FE LA (mAb) I7732 (51, #RmAb 28 A mADb) 40 B ] 797732 (il
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TR BN =) HHENRTT (i, 25K 5.

[0085]  #F —Lbsjiti Jg Erh , 4 BE ) 4- 1 BB LAG-3F1 /B K 201 — Fhul 2 Fhsz 4k /b5 4 ()
IPD-1.TIM-3.0X-401COS.TIGIT.CD244.TNFRSF18.Nrnl . Nrpl.KLRG1.GM156.GPNMB.
GPR65TMEM205, P A TMEM126ACRTAM. Sema7a%5) [ 771|558 ] — A Bk 22 R 41 B sl 98 A
BWECH A7) (B, /gy 7 RSB B BESR) SR it o 7R — SRSy SR, B
I () it A 15 e A S e 0/ B IR A 5 5 S N/ 8 B 423 FH R ARG T
[0086]  fE—ES )T S MR, T A SCH IR 77 v AN A A W1 70 B 1) 0/ B 5 5 s i B Rd
TR b B AL 5y, BT Je i ol bR 4 B bR B A B2 43 ik B RS EAR IR T L R4 K
4 K- R 752 4% (EGFR.EGFR1.ErbB-1.HER1) .ErbB-2 (HER2/neu) \ErbB-3/HER3.ErbB-4/
HER4 \EGFRAC A S ; Ji & R AEAE K R 7524k (IGFR) K L IGF4E &8 A (IGFBP)  IGFRAL {4
FE (IGF-1R) 5 ML /INBCRIE ) A2 K R 73244 (PDGFR) % 1 - PDGFRICAA S% 1k 5 AT 4 40 ffa 2B K
Kl 52 4& (FGFR) 2%  FGFRAC /4 X e « IfiL & N B A K Rl 732 44 (VEGFR) ZX %  VEGF 2K J% s HGF
SRS : TRKSZ AR 0% L 8 1 (EPH) S2 AR 2K « AXLAZ AR 505 s I 4 I 2 iR Bl (LTK)
ARG s TIESZAR S , M AR OER 1 2 5 52 PRI S B BB AE AT L2 A4 (ROR) 52 AR SR 5 Btk
SErI 52 A& (DDR) SR 0% s RETSE AR 5K s KLGSZ AR 0% s RYK 32 A4 5K ik s MuSK 32 44 5k s e fb A= &
Al Fa (TGF-a) \TGF-a%Z {& ; # AL A K K 7B (TGF-B) \TGF-BAZ /A s A 4l il A\ & B2 Ak a 255
(IL13Ra2) - I/ E -6 (IL-6) - 1L-6524K . I R -4 IL-452 4K 4R IR 152 4k . 13
(il 200 B 2B B 3R 508) AT TR (PR /1L-10) ZK0R) 3244 IR PR B - (TNF) SR W TNF-a.,
JHIeg SR A IR - (TNF) 52 A H8 5K ik (TNTRSF) BET- 32 AR 5K 05 W TRATLAZ A4 s JaiE— 52 AL (CT) B
i 245 T PR O HUR Lo~ ALEN R 9 -4 W ARTCL L W7 55 7% X d5i-Abe1son (Ber—abl) il &
I\ B-RAF [t R % il —5 (CASP-5) [t R A&l -8 (CASP-8) \B-# 5 (CTNNBL) 412
532 JE 27 (CDC27) 20 At Ji B ) 3 A s M W 4 (CDK4) CDKN2A . COA-1 . dek—canfili & 85 H |
EFTUD-2 £ [Fl -2 (ELF2) \Et s fR KL (R 6/ 2V fE AR A (1 193 L EERIETS (ETC6-AML1) il &
BAVLFIEEREA FN) LGPNMB K2 FE G 5 52 74 /GDP-LE F b : B-D—2F- FLMH2—a- LA R A B2
fitg (LDLR/FUT) fil & &% A HLA-A2 MLA-AT1  HUK 5 8 4 70-28 48 (HSP70-2M) \KIAA0205.
MART2 . 2B {5, 25988V AE 5845 1.2, 3 (MUM-1 \MUM-2 MUM-3)  Bij %) Jit B 2k B 6 i (PAP) wneo—PAP.
WK & H 128 \NFYC.0GT.0S-9. pm]1 -RARa il & & H .PRDX5.PTPRK .K-ras (KRAS2) \N-ras
(NRAS) \HRAS.RBAF600.STRT12.SNRPD1.SYT-SSX18E-SSX 28l & 5 [ - Bk 1% 1A H S5 1) g
BAGE.BAGE-1.BAGE-2.BAGE-3.BAGE—4.BAGE-5.GAGE-1 .GAGE-2.GAGE-3 .GAGE-4 .GAGE-5.
GAGE-6GAGE-7 \GAGE-8,GnT-V (5 N- . It i ¥ i L 4 A2 BV, MGAT5) \HERV-K MEL.KK-LC.
KM-HN-1.LAGE \LAGE-1, CTLiH 5] FE 28 Pt ik (CAMEL) ,MAGE-A1 (MAGE-1) -MAGE-A2 MAGE-
A3 MAGE-A4 MAGE-AS \MAGE-A6 \MAGE—-A8 \MAGE-A9 \MAGE-A10 . MAGE-A11 MAGE-A12 MAGE-3.
MAGE-B1 \MAGE-B2 .MAGE-B5 .MAGE-B6 .MAGE-C1 MAGE-C2 . i A1 (MUC1) .MART-1/Melan-A
(MLANA) \gp100.gp100/Pmel17 (SILV) B& 2 B2 1§ (TYR) -TRP—1.HAGE \NA-88.NY-ESO-1.NY-
ESO-1/LAGE-2.SAGE.Sp17.SSX—1.SSX—-2.SSX-3.SSX~4.TRP2-INT2 . J& IR $i J& (CEA) Ik Ik oRR
T4  FLIRER BT 1 -AOAL S HT A B S BT (PSA) T Z R ARE = P ST i, TRP-1/, 756
TRP-2JG 07 A AR A AR R B2 AP ER TR B R EE (AIM-2) .BING-4.CPSF. 4
Jf A DL b R OGBS 537 (Ep—CAM) EpbA3. BT 4E4H i A= K K15 (FGF-5) Hli &
250 (gp250 7 R FRIEEE (iCE) a-fa K A (AFP) \M-CSF.mdm-2.MUCI.p53 (TP53) .PBF.
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PRAME .PSMA \RAGE-1 .RNF43 .RU2AS.SOX10,STEAP1 773 25 F1 (BIRCS) « A S or Filg 108 4 5% iy
(hTERT) 3 ki Wi lms ) yRg FE K] (WT1) LSYCP1.BRDT.SPANX.XAGE.ADAM2.PAGE-5.LIP1.
CTAGE-1.CSAGE .MMA1.CAGE.BORIS .HOM-TES-85.AF15q14 HCA661.LDHC .MORC.SGY-1.
SPO11.TPX1.NY-SAR-35.FTHLI7 NXF2 TDRD1.TEX 15.FATE.TPTE. % ER 8 3 MR L R 7Y
Bence—JonesH H MEWIZ 32 /& (ER) (HERER 52 44 (AR) .CD40.CD30.CD20.CD19.CD33.CD4
CD25.CD3 JEPUJRT2-4 (CA 72-4) JEPTJE15-3 (CA 15-3) JEPTE27-29 (CA 27-29) JEPIR
125 (CA 125) JJEPLE19-9 (CA 19-9) \B- NZRE ML IR IR | 1270k 8 B  BRbR 40 s e
JE RS T R S 0 AL Il L AR T B 1 gp96.. GM2 L YD B ] 5 L CTLA-4 . 707 P4 2 2 il 2 12
(TO7-AP) \TZH IR B B s b )54 (ART-4) R HLER KL (CAP-1) #5i0E SEE2 (CLCA2)
SRINEB (Cyp-B) « NEN T IR -2 (HST-2) &%,

[0087] W[4 NASCA I B AW AN 7 1A R i AA i) SE A FE A ANPR T4 an DA s - il
% BT (PTHER2/neudfiAR) ; Mi1Z Bk 84t (FTHER2mAD) ; P % Er 8 (6 J A K R 132 /KEGFR
[k & B e BEPUA) s 10 B BT (PLEGFRILIE) 5 J& 2 BR 5T (BIEGFRILAE) ;L& 2 AR B (Bt
EGFR mAb) ;i 1 % ¥k 8470 (FLEGFR mAb) sMDX-210 (A V5L HTHER-2 X4 3 M H4) s MDX-210
(NI HTHER -2 XURR S PEHTAA) sMDX-447 (N IRAHTEGE 52 44 SURE 7 B iA) 5 Rl 22 & B4t
(k& B/ A\ $LCD20 mAb) ; il Z Bk BT (F1CD20 mAb) ; BVE A BAHT (HICD20 mAb) ; FE PG 5L B
FT-1131 (FLCD20 mAb) 5 % HH 5 T 3L 8 (FTCD20 mAb) 5 TR ELHT (BTVEGF mAb) 5 5 B 5 B
Pt (FLVEGFR2 mAb) ; == JE B 4T (FLVEGF mAb) ;B AAPE ¥ (51gG1 Fefii & I VEGFR1FIVEGFR2
[ 4R AR A 25 F935k) s AMG386 (551Gl Fefli & i I A2 s 2 - L FLIL A AR R 245 A k) 5 %
ERHPT (FLIGF-1R mAb) ; 7 ZERFRPTEMEKE (HTCD33 mAb) ; Fil & Fipt (FiCampath-1/CD52
mAb) 3 AN % H YL (HLCD30 mAb) : < 2% R BHT BEm) b R 40 B 4G B 43 FICD 3 BURF ¢ 4
mAb) s AR EL AT (FT5T4 mAb) ; 75 i 2 & FPT (PUAKIR I A 1 x) 5 BV BBk T (i IR %
1K) o HoAth S AL FEHA , 1% tPanorex™ (17-1A) (B BATLIEHLA) ;Panorex (@ (17-14)) (k&
B v FEHTUAA) s BEC2 (BAtFePEmAD , BAUGDERAL) (BAABCG) s0ncolym (Lym—1 85w FEHLA)
SMART M195 Ab, AJEAL13°1 LYM-1 (Oncolym) .Ovarex (B43.13, Hi M4 /N R mAb) ;
3622W94 mAb5 ¥ _EHIEGP40 (17-1A) iz PL )i (pancarcinoma antigen) 454 ; Zenapax
(SMART#iTac (IL-25244) ; SMART M195 Ab, N¥#EfbAb, NiE1k) ;NovoMAb-G2 (72 fi& 4 7+ 1
Ab) s INT (ZH 58 H PUE R R G mAb) 5 TNT (4 i 1) ik ArmAb) 5 B Bsed—H (5 e - N4k
Ab) ;GNI-250 Mab;EMD-72000 (% &-EGFF5#H157)) ; LymphoCide (NJEALIL.L. 2P04K) 5 DA K¢
MDX—260 XU S 14 , #B17]GD-2 ANA Ab.SMART IDIO Ab.SMART ABL 364 AbB{ImmuRAIT-CEA.
[0088]  7F— LSt 77 Z M, AT F T AN STt 7 S b B AR e e 45 S T T PE TR B i BB
1) 240 e BB S A 1T 4043 o 7E 55— AN THD BB ) 3B R R S A DR A T I — F: CDA4
CD25 (IL-2a%2 44 ; IL-2aR) ; 40 il £5 1t Tk B2 40 470 J5i -4 (CTLA-4:CD152) s A4 Z&-10
(IL-10) s A E K R F-BSZ A (TGF-BR) s ¥ AL AE KK 7B (TGF-B) s #2 /P FET -1 (PD-1) ;
&P SR T - 18L& (PD-L18YPD-L2) ; #% Al -« B 32 /4 0% 7] (RANK) ; 7% Kl -« B2 AR B0
A (RANK) FBCAA& (RANKL) s LAG—3 5 B 52 ot ¥ 2% 175 5 19 Ji 98 IR SR EA] -1 52 4% 53tk AH 9% JE A
(GITR; TNFRSF18) ; B4 FH 42— 452 4 (IL-4R) o fE— 2L STt 7 S+, BT I 1) 22 15 5 4 m) 75
T DIRERI IR BN ) o £ HAh SE Tt 77 22 b, BT il 752 $ a3 [ 43§ ThRE O 45 P07 o

[0089]  7E—ULSLjta 77 S, BT F T A% SCSL it 77 S8 B 5 45 & 1R 1T G % 2 4 1) e o 2 B TR
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T AU IR 52 A LRy LA 2 B SR R VA T S AR o AE Y — T T, B IR R e
SEL DL A Bl R SR IR T (TNF) B 5K 5 BfRE SR BE IRl ¥ —a (TNF-a) ; fgg SR BE [
T 3244 (INFR) BB Z i : B & -12 (IL-12) ; TL-12524K ;4-1BB (CD137) ; 4-1BBE {4 (4-
1BBL;CD137L) ;0X40 (CD134; TNR4) ; 0X40Hc 44 (0X40L ; CD40; CDAOFCE A (CD4OL) ; CTLA-4 ; F£ ¥
PEZET--1 (PD-1) ; PD-1J24A&T (PD-L1:B7-H1) ; B{PD-1{it4£&2 (PD-L2;B7-DC) ; BT 5}k ; B7-1
(CD80) ;B7-2 (CD86) ;B7-H3;B7-H4;GITR/AITR:GITRL/AITRL;BTLA;CD70;CD27;LIGHT;
HVEM: Tol1#£52 44 (TLR) (TLR 1.TLR 2.TLR 3.TLR 4.TLR 5,.TLR 6.TLR 7.TLR 8.TLR 9.
TLR 10) o 7E—SE 50t fy 2 , Frid 771 2 3 5 L 1) 43 7 DO RE I i sh 771 o 78 FLAh S it 77 2, Al
IR TR B ) 43 - ThRE I H5 PL o

[0090] 7 —L6sjiti Jg 2 rh , 4 B8 ) 4- 1 BB LAG-3F1 /B K 21 — Fhul 2 #hsz 4k /5 4 (5
IPD-1.TIM-3.0X-401COS.TIGIT.CD244.TNFRSF18 .Nrnl . Nrpl.KLRG1.GM156.GPNMB.
GPR65.TMEM205, DL A2 TMEM126A .CRTAM. Sema7a%) (7] (1t , S Ve 7 7)) 5 —Fhak £ Fhik
TR ] it (4510, 3% 2 B 1) o 3 R A ) B R AEAN PR - DA T 1 — Bl 22 < i 3L
AR, SR AR s LT 5 o8 B A4 A8 2 R IURE ; 4 B AN A MDA AR 0 5 S I
TZHTR s ADPAZ B AL B 3 AR BT A2 5 BHAIL s BCGs S W s i 4 &4 (g, - £, v
FRER ARG A VAU (B ER Bh R ER SR A5 s AR WK A TR AN/ BOR, BRORG A 7 s SR 5 i AR B
ACIRBEFNER R CIEBEICTT s SEWEIE § MR BE A 5 WK Mk e v B 24k & s SR T 1400 ot (51 4n
VA I SR g 35 BA Jé 5 22 JTlE (pluronic polyol) ERFHE K vl 3L 7 BH LB i 22
A AHHER) -

(00911 47 77| 3ds my A, 45 4 9% I 15 551, 15 an i L IR i A 3 (gl dn, TL-1.TL-2. TL—4,
IL-5.1L-6.IL-7.IL-12%%) . FHL & (B, TP E v) BG40 A 7 3 R 5 F0 i TR 2K
Kl B 1 A2 AARBT-DCZ Ik 2 4b , i w] LA it FH HARSL oy ¥, BRSBTS HoAth 2 Ik . 2t
JFAEFAIRT AR 9 2K 2 IRl HE Ve B g it , s DADNAR JE AUER A3 , 1 G JFTRZDNA

[0092]  RSCHIR B 254 A G e v 97 4G ) ol JE AT A A 3 1 e P A% (g4, 101 s 36
1y 5 I 306 Rl BRI 306 T S 32 0% L K N R IR ) SR . T IRk IR 1R 1 Al AR
A A T BRI

[0093] W] LA FHAS SC R () 40 W AN 5 416 T 1R e iE 1 AR B i 1k SE G A R AP -« B 3R
Je (gl an , B Fe 1 G Ve SR 2R B e (94D, S PR A ) L F B (B, R KR TELLFJUFJ
R M) i (0 dn, ioed) 3L &6 e il (0 2, /N M i) B Sk SR
e e S O S0 T S0 L DR R IR o 4 AR s SR 1 L i L R A
BB R I o AR — LE STt T S, T A SR IR e

[0094] AR SCHEIR B —Le S 77 SR B o] FH T Va9 R S B Ve T J7 1 T e SR i e o AE — 4
S A, AR SCHEHE TR TN M BT R S I A A (5 40, A SR A (514, CD103DCES) , 45
S5 VA N (BB BRI e B I e VR 97 o £ — LB STt 77 S8, AR IR IT R
BTN ARIR I, (X YR 97 To ) B S o 75— S8 St 7 v, A SCHTIR 4L S Ay vk T
FVAIT IXREREEAE , 70 BT A o TN A ot P88 AH S e iR 447738 24 1) B30 7 — S S i
T AT IR A & YA T 10T TR 97 B & ER AL (114, CD103°DCE%) ST
T A R B¢ P e B 200 PRI e o 72— BES it 7 R, AR SOk I H & W A7 k] TR T
A0 FE A [R5~ CCLA ™ A T3 THI A5 S5 e 110 Jieb g Bl 240 1) e i
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[0095]  #E—uEsijfi 7 &, A SCIIVRTT & A7 v ] T4 nwo2016/1413 124 #iik
(1 B s %% R 4 SCBL 5 T =00 E .

[0096]  FE—ubsijiy b, $Ept 7 H Tk B 52 RS (9, 20 P L ZH 23 A
T JRE IV < PR PR 55) 1) — il 22 P A= b B (B, T RE RS 15 1 i Bt S o 1
CD8" THHHE I A= W0As £ 10 )5 32 o LLRAE W br B T B AL IR /N - B T o BRSS9
AT A FAT AT A3 B AR W 5 V2 AT R I o F — B8 St 7 S8, A SCHR A 5L T-DNA- . RNA-,
NG TR/ B TR RIS V2, BTIR 2 W U 2 L B ) 8 A I e 44T A B RT3 ke 47
985 25 B G T T VR I AR bR B AR R B IR SR A F T ISR T H B E 4 R AR

A

(=
It o

[0097]  7F—LesTifi i, FEA% TR (19 101, RNA) 7K T RS I AE Mk e o 490, 0 5 B
AR EZIR (F140, mRNA) A7 AEECE: (140, DL E A= M0br R I8 I AEAEBKE) o AT
DA AR QI 8 BOR N 53 O T 22 PR BR B AR SRAS M / 78 2 AR W bs S WAL IR (140, RNA
P H cDNAZE) , IR A TR B A FE AR TR T LR 458 LR Y38 (il dn , 3@ it
PCR.RT-PCR.qPCRZ%) . 14l %1 . SouthernFMNor thernE[ 725 . I 5 45 . W DA A7 4] 5 0T By
For I AR G B G R ER o 9 T, 7E — e STt U7 S b, il S el A bR I PR 2 58 I I &
FIr A5 2 S8 A RAS WA PR o A2 R AT MU 70 P DA A& A T B (B, 5 1)) B AR, 3 HL AT LA
TRV PR B B . (i, FEER AL FL RS 5 L) o

[0098]  7F LSty R, 7R B KT A I AE Dbs E4 . 0, I 52 B R AR bR &
YR E R AEAEEE (1, DL E A2 P hs SV R IE B AFAE 8K P BUE Ar) o fE— L8 STl )T 58
H, BRI DU AN/ B e AR A S A - A IS R B — Pt (B, 45 & A ks &
YD) =gt (B, &GP0 Sudk o B SRS R B SR R T PR AR (40, ) 8-
AR, F B AT DAAE VA i 2 B 8 (a0, FEBRRL LR T VO R RE ) .

[0099]  fE—RLsjti Ty R, AL AR WDbs B AR SRR LG AR b B kAT e A ik i 3R
S5 N, 78— e st 7 B, S5 A YA AR ELAE 0 AR s SRR 5 A S Fr
Wy (D, Bk R B AR SE) 1B R, IX Fo VS R AR R R B B AT R 8 [ S
e SO VR FIALAE T BN S VA TR R 0 38 A AL AE Wb 784 o 0, 24 5 Bk JE i, it
15 e Tt P EE AL B N S BV T P 2 B R K S I 43 B o E BRORL A 1 M B0 1 ) S it T 56
Hh, ARG 3 ok S LR SRR G DR L BEAR) 5 53 oI VR P B 0 5 o T T4 B BB I T B
FE AT o R T 5] 4n R N R A 5 87309308, 1% E R H i T BT A B AR IR AR
pa

[0100]  FHFA AT IR (12 W 5 180 O BRI 40 & D B R E A R THRE I AL T
FIBUAR o AL IR 1 2t 77 5 w458 FH AR AT A A 0 R/ 532 W 51 T DL B b B 41k Bl 5 51
TR At 20 & 20 & Bt o 50 & v LA FE I e B 4 75 5502 98 1 AT (e FRT A 2H 7y, B4
EASFR A6 I 7] 22 v« o HEAR T (9 2, 2EL 0 < I AR ok R T 258) T Ak < 3
V) B2 A5 5 N/ B 7 B0 AN A S F R A e A/ s R | B R A R A ) (61
, UK TR EE) 55 o A — St b, R S SR A B 75 4H 43 (1) - A, Hrb U A A R AR
PEFI R 2 53 o AE— LSt o], R S AL FE AN B 2 S O g 2548, H B A S A YN
FRRIBIEI 12,

[0101] 7 — LSyt 7 Z2 v, A FHEE T T H AL 20 B R s oI o i a0 5 28 Rl ) iR s 4
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P (0, A= AR P HIAFAE AAFAEEBERIA 5 Ak B PR 25 A5 1) TOOIIME 5090 o« 7 — L S it
T ZH BN AT & PR A R 7 B T AN 3 FEE e SR ) R/ B2
BT ) o 18 AR 2 A AT DA ASE R A AR 0 PR T B U 1) TN PR 40 o PRt , 7 — eI a0 1) S it 77 58
W AR BRI T DU 3 — 20 1 2 A « AN K AT B 42 52 8t AR S B A T AE D A N SR I PR IR AR
AT PR IR AR E R B L R R E A RIS IR IRE A4 AR5 I RIS A RE 8 57 R
P ZAG B DA 32350 37 B AR S35 FE I R R 8 AT I S 30 = 5 B3 k3, I
7N GURISZ 3R BRI A B A S 5 ) B SE 36 = A5 B, BRyT N A2 ik H ik (5 R
IARART 74 o B, FEAS R B ) — e S 7 28 v, N2 DA i (40, v A, 40 B sl i
WREa) 5 FFHEAT LR 1 43 A A 55 (B, 27 HLAG IR I PR S 56 2« 28 = J7 R MR 55 2 DR 464
Bk 4545, DLAR R AR 5008 o 7E A S LR 20 S A AR MDRE S I B L 5 5233 AT BL T ) R
J7 O DLSRAFAE i 0 L R IR B4 B A o0, B 3260 1T DL H SR FE 5 I BB Lk ik
BB o0y o 7E — B ST 5 R, AR A (B, B I PR S AR B AR A O« B TSR ER L
A B 8T RESE) AR AT MRS R 2 W /B0 T &L

[0102] =K%

[0103]  #4RLANTT %

[0104] /]~ ER A0 JivRg 42 Fol

[0105] MTaconic FarmsIlSZ65 8 & EHE AN I MEP:CS7BL/6/Nit - MTaconic Farms3k{is
AbFC5TBL/67 BHXICDA5 . 1 FRag2 ™/ /NRR , F 76 22 I 8F K24 B0l . SE  CL& filiid 17 2¢/
Rag2”/ IP14/Rag2”’ /M, (BrownZE N, 2006 ; 1% 3Tk 43T A 51 7 R IEAATD) o A pLCK-
CreERT2 x ROSA-YFP/NSR I HO &7 T H#51R Evaristof N ,2016; 1% 3k 4 CA 5
LI AART) #4B16.SIY.dsRed (Kline®¥ N, 2012 1% 3CHR A LA 51 F 7 I A A D)
C1498.S1Y.GFP (Zhang% A\ ,2009; 1% 3CHk 4= SC A 51 5 =0 3F AN A S0) AIMC57.STY . GFP
(Spiottof A\, 2002 ;1% 3CHR A SC LA 5] FHT7 :0FF ANATD) s 48 i T2 i DA A d sRed B GFP
5T H2-KPBR 45 A 457 LS TYRYYGL [F] 4 22 i o 38 i 48 FH %6 35 STYRYYGL ) cDNA R pLEGFP Jii i
(SpiottodF A ,2002; % 3CHR A SCLL 51 FH 77 2UFF ) XF 196940 il 5 1E AT W 7% S 2 4% =
(Diamond%§ A\, 2011 ;1% 3CER A SCUL 5l 703N L #1969 . STY . GFPAH i 28 T 2ids o %
T8, (6559 RS /N BRUZE 22 MRS b 55 A0 ) AR A ) A7 0 2 R 382522 X 10°AN bR 4
Jf o AR 488 16 7. AR A S e sh A 4 BR AR B 4E S I /N R, FEAR 38 TACUCHEHE R 7 SR AT B 7T o
[0106] 7 F=AEBgr2 T R NI A /N R A SR ) A3 K S egr2 3L IR 12, 6kb/N L K]
ZHDNA ;v Bt FSac TTY) T 3 5% FllpEasy-Flox # 4 H 5 M H i (TK) e BEbric A0 4 &
TRES2-eGFPAILox P 3 #7 8 R IEFEbR 1L ) Bl N egr2 L R B 1R 28 1 258 1 (TGA) H R IR
RS 5 Z [ FINhe TAL 5 % 5K H 129 HU/N R I ES A Mo v b 3E 4T HL 28 L i B & = 4t
PE o B PCRFIE FH5 A3 4R 31T southernE[IidE , B8 UF T ESHH Y o [ 7 Py 5 35 PR 3 o 11 [+
PG N /MR 5 C57BL/6[EI A2 I 84K

[0107] TIL &

[0108]  FE 45 5 IS 1] £ A /)N BRSO i 8 o s el e 3 5t 50mmis 8 25 £ =9 I FHPBS Wk o 8 i
FEAMRETF T B B2 A% (Ficoll-Hypaque) , #R )5 L400 X g 7o H] Wi 25 £ 30min , Kk
— B EETIL. 73 B MR 32 (buf fy-layer) I FHPBSHR G IR, SR JE 4 th .y 1 I I FACS
43 B0 AR, FEFR /R & IR R, R IE Rz S S O P UOR T LA 2 X T 58
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28R e , ez S I NE o B J5 AR i 1)1 7 1) Ui B 5 (MAGNISORT, eBiosciences) Mt 4
BRRLIE BRI — 0 A TAR M - S8 S5 FIPBS PRI AIML , 7E4°C T Y1550 81, AR B T4
DMEM (cDMEM: 10% FBS100U/mL 5 & &~ % 2% « | S MEMAE 0 75 A BE 2 . 50uMB-ME 0. 01M
MOPS) H , F AR 4 <2 3 Wl € 77 1% BRLT LR 52 PR (QTAGEN) B e DMEMH . — 431 58 1, Wit
53308 BIRL TR phf Hh 1 4 e B B JsU e oK

[0109]  y=R4if AR Fiprik

[0110] ¢4 i B V7 R AEPBS H e P I, SR R FEFACSZ2 ik (1096 FBS . 2mM EDTAL0.001%
NaNs) a6, 1 40 Mo 76 UK b G4, 30minFf7E 1 % PRAT [E] 52 o 8 FH AT LR 20 7 B 344 : CD3
(17A2.AX700) \2B4 (2B4.FITC) .CD127 (ATR34.PE) .0X-40 (0X-86.PE) .4-1BB (17B5. A= ¥ % .
APC) .CD160 (7TH1 .PE-Cy7) \LAG-3 (C9B7TW.PerCPeFluor710) .PD-1 (RMP1-30.PE-Cy7) -NRP1
(3E12.BV421) .GITR (DTA-1.FITC) .ICOS (7E.17G9.BV421) .KLRG-1 (2F1.eF450.BV605) .
TIGIT (1G9.APC) \TIM-3 (RMT3-23.PE) .CD4 (RM4-5.BV605) .CD45.1 (A20.FITC) .CD45.2
(104PE) \CD8a (53-6.7BV711) o i FH o] [ 2 i& /1 4« #1506 (eBioscience) #EATiE /FEHE A o
FIFSTYRYYGLTL R A (PE) (Proimmune) AT STY 4R S M TN ML 1 44 €4 5 K5 STINFEKL Fo 5 A4
(PE) HIEAER: S0 BE o BT Ui X 4B R 79 AT 35 7ELSRFor tessa (BD) 34T, F-48 FFlowJo
BAF: (Tree Star) AT 40 H7 .

[0111]  E=SLHFPCR

[0112]  {§i HHRNEasy Micro Kit (QTAGEN) % & il1d s 1) 77 58 M\ 70 326 1) 240 A A v 32 it
RNA . i FH i 25 5 e DNAT e s i 77 & (Applied Biosystems) AR ¥ il i p ) 1 B K& R
cDNAAE H 51 - R 4H2H (R 1aF5R 1b) W€ ¥ sk W /K~F, Birid 51 W0 - PRt 2H 2 i 7E 2k
ProbeFinder#k {4 Flit FH#RET & (Roche) & T, TL-2 (Mm00434256_m1) F118S (Hs99999901
sD) BRAb o R TAEHE e S /M, 7E AT BE AL, A4 4% U 4] 22 R ) I 5 o 408 6 AH 8] 14
96 fLaRT-PCRIR 14T - BT A S| WK% 4135 5 G 85 8k 41 21— 41 2 10 ) 51 1) les Ay
TG R K R IE K H— A N 18S TR

[0113]  Fla. 3|4
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- (SEQ
gf’ ID
7 | Wilson | IMGT Vgl NO:
0 |Cpl.l TRBCI CTCAAACAAGGAGACCTTGGGTGG 1
1 | VBI TRVBS CAGACAGCTCCAAGCTACTTTTAC 2
2 | VB2 TRVBI ATGAGCCAGGGCAGAACCTTGTAC 3
3 | VB3 TRVB26 GAAATTCAGTCCTCTGAGGCAGGA 4
4 | Vp4 TRVB2 CTAAAGCCTGATGACTCGGCCACA 5
5 | VBs.1 TRVBI2-2 | CTTTGGAGCTAGAGGACTCTGCCG 6
6 | VB5.2 TRVBI12-1 | CCTTGGAACTGGAGGACTCTGCTA 7
7 | V6 TRVBI9 GCCCAGAAGAACGAGATGGCCGTT 8
GGATTCTGCTAAAACAAACCAGAC 9
8 | Vp7 TRVB29 | ATCTGT
[0114] 9 | V8.1 TRVBI3-3 | GCTTCCCTTTCTCAGACAGCTGTA 10
10 | VB8.2 TRVBI3-2 | GCTACCCCCTCTCAGACATCAGTG 11
11 | VB8.3 TRVBI3-3 | GGCTTCTCCCTCTCAGACATCTT 12
12 | VB9 TRVBI17 CTCTCTCTACATTGGCTCTGCAGG 13
13 | VBI10 TRVB4 CTTCGAATCAAGTCTGTAGAGCCG 14
14 | VB11 TRVBI16 TGAAGATCCAGAGCAGCGGGCCCC 15
CCACTCTGAAGATTCAACCTACAG 16
15 | VBI2 TRVBIS AACCC
16 | VB13 TRVBI14 CAAGATCCAGTCTGCAAAGCAGGG 17
17 | VB14 TRVB31 GCACGGAGAAGCTGCTTCTCAGCC 18
18 | VB15 TRVB20 GCATATCTTGAAGACAGAGGC 19
CTCTGAAAATCCAACCCACAGCAC 20
19 | VBl6 TRVB3 TGG
20 | VB17 TRVB24 TCTGAAGAAGACGACTCAGCACTG 21
21 | VBIS TRVB30 GCAAGGCCTGGAGACAGCAGTATC 22
[0115]  F1b. 59/ #RET
SEQ sEQ F K
ID ID WA
AB No: HER HE P NO: %%
Lag3 23 | tgctitgggaagcetccagt gctgcagggaagatggac 42 79
Tnfrsf9 24 | ccggtcttaagcacagacct gaacggtactggcgtctgtc 43 108
[0116] Egr2 25 | ctacccggtggaagacctc aatgttgatcatgccatctcee 44 60
Sema7a | 26 | tcaatcggctgcaagatgt cgcagacagctgagtagttce | 45 15
Crtam 27 | agatccaacaacgaggagaca | tcatgcaacgcttagactgg 46 71
Ccll 28 | tcaccatgaaacccactgc agcagcagctattggagacc 47 71
Ngn 29 | caccctagectaacctcaace | tgaaaacctccteeectett 48 45
Arl3 30 | ctggcagatccagtcctgtt acccagttcatgccatect 49. 100
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Exph5 31 | atgagggaggagagcggtat | cagcttgttgtccaaatcgtc 50 67
Fhi2 32 | agaaaaccatcatgccaggt | acaggtgaagcaggtctcgt 51 74
Nrnl 33 | atcctcgeggtgcaaata gcecttaaagactgeatcaca 2 108
Ptgfin 34 | ccggggagatctcatcaaa tcgaaggccatgtcatetg 53 12

35 | tgaagacacactacctgactce cconcantutotporpts 54 38

o117 [Rankl ‘g
Hifla 36 | getgctcactgtgaaggaagt | tggggaatgcattttaccat 55 2
Egr3 37 | caatctgtaccccgaggaga | ccgatgtccatcacattctct 56 74
Tnfa 38 | ctgtagcccacgicgtage ttgagatccatgcegttg 57 25
Gzmb 39 | getgetcactgtgaaggaagt | tggggaatgcattttaccat 58 2
Ccll 40 | tcaccatgaaacccactgc agcagcagctattggagacc 59 71
Ccl22 41 | tettgctgtggcaattcaga gcagagggtgacggatgtag | 60 74

[0118] 44 Ay g5 N 5

(01191 FE i A A0 A 43 W 2 BT 24 /N 38855 Brr d UK 3o 00 58 4 P 336 50 76 iR 4 /5 25 1.2
K, 8 /N . p. (BEREP) FE550. 8mg BrdU. 20 B TILIF 40 b TR AT SR et . R i et
5 AR 077 % M FFoxp3 AL (BD) I AL 40 237 C T 1001
PBS/DNAG VA ¥ (300ug/m1) % B 3053 b . Yo Uik MBI 7 5L F FIEBraU (FITC, Bu20a) 1 7
304341, 2R J5 FPBSHE 4 & T PBSH

[0120] 44415 5

[0121] Y4282 43 % 95 kb T (1 96 FL IR JEE AR ZEDPBS H FHHLCD3e (1ug/ml;2C11) £E4°C T AL
TR ECAE3TC N ALHE 27N o K 20 Y 53 328 21 ¥4 (1) c DMEMBS R JE H , FHE7E 733k 58 B S5 7 BRI TCR
VKb RS DT SR L BB T-50u1 ¥ cDMEMHT , 3 5 AT VAHEHLCD28 (2ug/ml  PV-1) — 2 HEH
10-12/NIF, B2 AR 1000 ] o RIWS , B B3 OH T EL TS ABCEE T BRI 4 92 W i€
(LegendPlex) , I 4l FIDPBS i — 1 JF 6 B T 151 L FRIRNA Lt er 5 X (QTAGEN) 2
30011 FURLTZE M o K 41 PRAT 7E-80°C HLEHATRNAS B

[0122] EAKE=E
[0123] IS AR EELTSABIE T ERRL A G2 I 5E (LEGENDplex, BioLegend) SKilllE & H 5k

JE RIS AR E & PR ) 7 R (Ready—SET-Go ELISA;eBioscience) XK H /&~
TETRPHATELISA o A# FEmaxBEFriX Molecular Devices) 3RFFAEA50nmAb W 6 BEAE , @ it
o v e B E TL—-20K o 44 2 B SR BEAE VA — A0 9 A AR 0 226 240 JHO 1 6 L o AR i s 7 11
77 Z2 4T LEGENDp L e xilll 5E o 7£ 5 1) SI2 56 v e ik PR M7 V2 R A TL- 294 2 (14B) , HorhiZ
PRAN T2 2 18] TG ¥ 3 R TL- 29K JE 22 5 o

[0124] WIS Hir AT
[0125] /NI AF2 X 10°4MB16. STY . dsRed IR ML o L4JR 5 , SCHR R » K465 S CDS'

TILIVAE 73308 BIRLTSZ R (QTAGEN) H 37 BINA R o M3 30 B A B A 5 e DNA, JF I 5 FAM-C
BL. 15 B XS BT 21 FANE VB-5" 54, i ik PCRY ™ HECDR3IX. (1) « =K VBPCR Jsz W A 1 2] FH
T B EY 3G, U b 5Bk 8 7P, {8 HQTIAquick PCREEA T &
(QTAGEN) ZEAX,CB-VBPCR/™ ¥, FFAE Z Ak K5 K 1 7 4% 0 Wi (University of Chicago
Genomics Core Facility BiEAT A o 752 INaF K& K 20 272 4% 0 (the University of
Chicago Genomics core) il L B4 H K 5> HTCB-VBPCR™=4) , JF-4% FHL 125004 L X CDR3
I . f# FGeneiousRIF M (Kearse,2012) S Y il B A 1 AE A ANVBIE AL ) AT R 3
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¢ Fpeak studio (fodorlab.uncc.edu/software/peakstudio) MR Mg NI HAR . 115
Y5 /NN R E BEANCDS TR AT TL A 1 & VB A 2 8] (I W BE B8 (Currier f
Robinson, 2001 ; i%3CHR 42 3C LA 51 HITTIFN) o 9 1 B 5K AR U LB ATHD 2 TR ) i 254
3k 1 /N I S ANVBRIHDEEAT 180, O HLARAT B Dunn g 1F 9 B4 DR 6 77 2240 Wi L AT 2 5
EA

[0126]  TCRY% Jk [A T4H % 7 52 5

[0127] MK [ ¥52C/Rag2 /" /CD45. 1/21/8kP14/Rag2 ™" /CDA5 . 2/IN B 1 LRI 2 45

A 2 SV T O 8 AR R ) R ) T SR AEWAAE EEATCD8 T i £ (Miltenyd
Biotechnologies) SRAIAL TN . FHPBSHE I TCRA % FE A (Tg) TAHML, LA10 X 10°/m1 {9 &
2 KL X L0NTCR Te A IE ik R Bk i A2 LLO . ImL i) A AN ik 4k 54 31 fuf 5 CD45 . LRI 1)
AN TEFR R B 1] J5 , XF2C TR ANAE R 15 ECD8™ TN T 73 AL, a0 bR ids
[0128] &bl & I

[0129] 4G IR B RS 5E , 5F10 L CHTBL/6 /N LE 22 M ATAT M AR s . o (B2 T HE) 52 X 10°
ANBL6. STYZHMI . 7E BB 14K , & FF B A 204 e , 4 L il 7 199 07 04 P eyl e 2 X0
(Miltenyi Biotec) HEAT A2 . FHHPBSH 5 Frb i 4l B 25 351K , FF i L Ficol 1-Hypaqueffi &
B0 E ETIL G TILY e, e I B E T UK bW TILH B S50, 000MP815AE K
240 03 4 N L /mLBECD3 K196 FLAR o T FHAE SR, MOT-1/Rag2” /NG 23 BSOT- 141 , I
AR 45 4 (471CD3 (0. 25ng/mL) HCD28 (2ug/mL) FI100U/mLI) TL-2313k2-3F o of T B 1 %]
AR, KPS LA B 77, Bl 55 IR EEL 45 2 B I 9 4R CDST TAE — e85 7% i A 127N )
St 4 A 4E 4T Thy 1 .CD45.CD8a ., A [ 7E 7% 1144 k1450 (eBioscience) Fl /B AL PIE i e 4
[0130]  JE[HZRIE AT

[0131]  }4CD8" TILVHE ) ERNATL MR Hili& i 77 %€ (RNEasy Micro Kit:QIAGEN) , AH 10
HUNR A IR 40 e 4R p 23 55 H 3k o fd T 1 lumina MouseRefSHFE 145 H i it 2 hnaf k2
FLK2H 2= its (University of Chicago Genomics Facility) Z3#MTAE sk« BEAT PHIR SLLG &
52,9 HE RNZ T Logo e (ISP 1) - %5 5€ tH #8755 AH XS T-CD84-1BB LAG-3 PD-1 ZH i fr)
1.5f% % Fabs (loge (L #) >1.5) ) WIERE4H 3 H T )5 2250 b1 - 1B 21 B 4 ] fEGene
Expression Omnibus#(## /% (ncbi.nlm.nih.gov/gds) # PL &K 5GSET99193k 15 . X T3 X
W T L5, 4 FHGEO2RAE 28 B 1F M T RE ISR (I CDS™ TTLALHE £ .GSE79858 ((GSM2107353 .
GSM2107353 F1GSM2107355) X bt (GSM2107350.GSM2107351.GSM210732) ) FICDS* T i 4E 34
HdadE (GSE41870 ((GSM1026819.GSM1026820.GSM1026821) %f H (GSM1026786.GSM1026787
GSM1026788.GSM1026789) ) $HX 1 og 25 B ARAAA o K s 25 22 e 1) bR R 1007 o 25
7 K GBOZRER IS 1 2 AN IR 44, 3 59K 1 11 Lumi na ¥4 48 ) S R 44 FR kAT DT L o 72
systems.crump.ucla.edu/rankrank/index.phpAIAH5E 144 T4 €L “RRHO” (Rosenblatt
FStein, 2014 ;1% 3CHR A SCEA 51 FH 7 I AASO) A AT #-FRiE8 ) LT B B 0 7 (Plaisier
2N, 201051% 3Rk A SCUA B RIFEAASD) S

[0132]  BEPH A S it

[0133] DLt 7 Ao 3= B R FHE R A Cy toscape B FHFE 7B CLueGORRAL- A Hr A
(Shannon% N , 2003 5 iZ 3CHR 4 SC LA 51 7 KIEAARTO) o ARt F2 A 8 R gt F2 2 R AR
VFEREES T 087 « M2 AR 12T s, % FEBonferroniiZ LI AL IEpfE>0. 01 H IR 42 .
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BAERAT SN R ILEA & 2 A AR TU RIS AR 6A I~

[0134]  HUARFIFTYT720697

[0135]  FH100ug//NER 91 4—1BB (Bio—X-Cell;LOB12.3) HifAkAl/E100ug/ /MR HLLAG-3
(Bio—X-Cell;CIOBTW) FEME P YT /N B o 5o T MR AR A S , 75 IR e P 5 257 R B 10K V56
I3 RAZBL6RIGTT /D o X T B AR T RE 5258 K /DR AESE TR VR 1O R FEE 13 RFATIRIT , I
TESE VAR A B HEAT 3388 o 0T BEL W ok E2L &5 18 11 (R S 6 , 70 58— PUAR G TT T — K (BR6K) 1@
THEH 25 T 25ugIFTY 720, H HE RFFEEE R 14 RIA .

[0136] &

[0137]  4-1BBFILAG-3%:5€ 1 CD8" TILHY I EHEAK

[0138] N T #fiE4-1BBRILAG-3/2 5 fig & & T RE R AS I CD8” TIL, f# A 78 4 R AE 1)
B16.STY R 2 I A R A A LAG-3 14— 1 BB RIS o 7E Mg 2 B J5 557K , 4-1BB'LAG-3"
&5 BT CD8" TILI15.8% o B 21K, AL HF AR M1 0 2 MG K 244 %  MEET R BIZB 14K,
4-1BB'LAG-3" (4 L") AR R I N1 . 9fis , A2 B b CD8 TILFG = 25 % AL 2 T, 25821
R, 4=1BB'LAG-3" (4 L") BEAK B S0 R A AR2 . 74% o 7E 92 96 A s 1) 35 Bl 1 , 4-1BB'LAG-3 CD8*
TILHY L B B A 2 M 3K (B TAFIEE 1B) o 75 75 A 20 SV B 1) 2800 B s i), vl DL )
FALI A (B 1CATIEILD) o FRAF I L 3R TR S T Iy (A 358 A2 R S PR 140 TRL A AT D R
IR S IR EL £5 (TALN) Ao AR W82 2] (B 1A) o 3X LK 2% BH s A 352 000 2 SCRF 155 S I LAG-3
F4-1BBRIHERIE

[01391  JifyRg 33k &2 401 1] & [51) 4— 1 BB LAG—3" F114—1BBLAG—3" A% i) 4 Ao B & e 3k 1 hn ANk
151 s 7% ¢ HH 3K SEHE AR PR 97 3G % A A8 b A 52 vh o 76 IR 42 b S 25 14 R % CD8™ TIL#EAT
Ki674uth,, 3 i v =40 AR 73 BT - 81 % [#)4—1BB LAG—3 " 4H i F185 % (14— 1 BB 'LAG—3"4H il 2
Ki67", Mkt 2 N 4-1BB LAG-3 TILHIAX N32% (KI1E) o ££ 512K FIBrdUfK i /NS, , I 4E 2471
I 5 28 HrCD8" TILWVBEIBrdUB N o 7, 4-1BB LAG-3" F14-1BB'LAG-3 #£44& 54-1BB LAG-
STHEAMLLE N T B Z21BrdU (BI1F) o 1% L5 4 R B & — FL.CD8" T fa )52k it Jig 7, — 351
Ay TILERAE R N 4738, 3F HLIX 63 39 ) TILIE 34— 1 BBRILAG-3f¥) ik I Mk 4 5 .

[0140]  °F 1 W€ LAG-3F14-1BBf) il AN A2BL6 . STY MR B AL (1) =4, B B 17
2 IR N RCD8™ TR A BE — ARHAIE , 23 >R B 5 Ah = AN 18 AR K I e 1541 C1498 . STY
MC38.SIY.EL4.SIYAIBI6F103E A B TAHMI . 7F 55 14K /0 M TIL A 4-1BBAILAG-3 ) & ik . KN
FIAH AR HEMBL6. STY MR 4> 58 A CDs8” TILH MiaZ B Al (B 1GATELT) 3k
BI6F 105 A e ¥ &6 JRAIE S, ANTR ZESTY R A7 AR WL 8¢ 14— 1 BBRILAG-3[ L R IE N 1 i E
4=1BB'LAG-3" TILMVHE AN AE I & b i) e v 7 AR i o O AE A HE e 0 gd b = A, 2 1
1969. STYFIMCS7 . STYZF4 PRI i A5 2 Hh (1) T R Y , iR T o 5% 704 B 2L 4 72 Jis 1 9 L
2P H KHEF - BB 5 D 4-1BB LAG-3" 4 MU /£ 1969 . STYFIMCH7 . STY g = ) CD8” TTLFE
bl R I (RIHANEIT) . 6 25 I 8] R 4%, 4- 1BBAILAG-31¥) L L iA 7EB16 . STY Mg rh 44,
M ANTEMCS7 . STY i i (1)) o IX Le ¥ H5 5K B, LAG-3"4-1BB TILR B 3R e K AR
TE MR AR N 5 BANAE e 3k e i AN 72 B I 2 44 1 A2

[0141]  CD8'4-1BB'LAG-3" TILFIiAEgr2 1 NEgr23& K #E bR

[0142] 7578 TP SE it 7 S I R B 18] 3R AT S 56 DU '8 Egr2 3R IA AR & = T/ /2 CD8 TIL
8% = P9 A TYH AR A1 < B FEgr2-IRES-GFP (Egr2®™) s N &5 /N  FESB T R M EB 14K, fir
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HCD8" TILHIZ114% Z&GFP” (K2A) o T i ANEgr2 [ S 4 15 , X 218 iy 7K~ FMIK K~
EGFPI¥ICD8™ TIL#EAT i , J-i 3 qRT-PCRIF i Egr2 M1 )L M Egr 2447 . Egr2-GFP /A ik
B = K Egr2 FIVF 22 SE i A8 AR A JC I SR AR TR 5 ST Egr 2 25 PR o X 4t A0 66 R 0, 4%
Tnfrsf9.Lag3.Ngn.Sema7a.Crtam.Ccl1FINrnl (E2B) . @i i 240 A A A 4- 1BBFILAG-3
TEEgr2-GFPCD8™ TILHI [ 31k KB4 Egr2-GFP 4l il % IALAG-3F1/5k 4~ 1BB. 7E 55 14K,
FEVBE |, Egr2GFP™S4H i 9 55 7 A 24— 1 BBRILAG-3 (8120) - 1% 45 5 3% B 6 ik Egr2(4CDS’
TILA AL & FRIKLAG-3 81/ 85 4-1BBI TILI 148 , B Egr2 4 Ik i) 15 I HLBE J5 7£ 75 FLAG-3
M4-1BBj5 T 1.

[0143]  fii Hok B AR AME [ M PECDA" T 5% (Zheng®E N, 2013 5 1% STk 4= SC LA 51 7
X IF ) HIEgr280 3L K, #5431 ) 4-1BB LAG—3 14— 1BB'LAG—3" 4 it 3 i qRT-PCRAEAG 75
Egr2K s 1) 4% s F2 17 o TE TR A 1143 Egr2 L (K e, 10N 7E4- 1BB LAG-3 AR o B i Af
FSL I SN 2R IA , R B AEALLES (Rl 22 R IR 7E4-1BB LAG-3 " HEAAR HR 1 4 (K12D) « s K
P, 1% e H P8 % B Egr 2 7F 6 IALAG-3F1 /4~ 1BBI¥JCD8" TILF B+ ik , I H7EIX He 45 K11
THH MO T AT I B T 1 N BEAR 1) O ANEg r2 i 74

[0144] B2 R R EAERANCDS" TILH FIkLAG-3 14— 1BBSE 75 75 EEgr2. itk H i1, F1| H
Egr21ox/t1ox X plCK-CreERT2 x ROSA-YFP/INER , b 1 R Ath 308 35 it JH S B — #87»CDS™ T
Y Bk K Egr2 R IAYFP (KI2E) o 1X fu ¥t 3R R — MR W I Egr2 /2 & (YFP') FlEgr26k fé
(YFPY) CD8*. A T WaEEgr2 3 s F M YFP /0 2% , 43 1% U YFP FIYFP CDS™ TILW &, 3F H.
FE BRI B I BAE B R RIS M B Egr 2% 58k W) . 5YFP X A AHLL , YFPT CD8™ TILFKIA ]
BEUDHIEgr28 st (KI2F) o N T HiE 4- 1 BBRILAG-33K 1A /& 75 75 BEer2, 78 IR B Fh J5 457
RANFIARIIHTCDS" TIL, HELBYFP YRR B4R 5 ¥4 FAth 5 & 25 VR T I /N RSB TR,
YFP #8453 5 YFP BEARFIWT CD8™ TILAHLE FRIAH /A 4-1BBFILAG-3 . 4/ , fE 55 14°K ,4-1BB
HMILAG-3[M) K IE WA W 7 7 (FI2F) o1 38 B HoAth 3% 5% 1 757 DR - % M2 5 2 i LAG -3 F14-1BB
[R12IE , U HARAER JG (R INA] £

[0145]  Egr3c &/x HEgr2 B BB IEE (SaffordZE N ,2005 ;1% k4 3C LA 5] FH 7 R 3
A) H HHIF1au] F B T4-1BBRIA (PalazonZs N, 2012) o R T F0IX L #% S K 142 75 Al BA
*ME4-1BBAN/BLAG-3361% , A TLE 557 % #6 1k 4-1BBAILAG-3[¥ Egr2GFPP AEgr2GFP*CDS
TILEEAT 43 3% , H 38 sk QRT-PCR4) HTEgr 3 FIHIF Laff) 234 . Egr3 FIHIF L SE 7EEgr 2GFP A
Ber2GRPISEE {4 i 45 2635 o WA Bgr2 MICCL 1 fEEgr 2GFPFHIEgr 2GFPIE A 2 8] () 2 57 2635 LA
TRl g (B26) o 2, XS s R B Egr2A B 178 FL IR ] 51 1 4-1BBAILAG-33R1X,
{ELFit 55 T4 i — e AR B A R ) 3k R, oAt 2 S 4 IR M2 IR SR BILAG-3 F14- 1 BB R 1K
[0146]  CD8"4-1BB'LAG-3" TILj& % v & 1 3F H & & s Hi i e 1

[0147] kR iR 35 A 10 BT A T A # 5F d AH e o R B s e, DA FETIL AR 42
RIS TP EAF T BCIZ T, 3 HE 2t 5 TR N AERr T L is B (Har1inZ5 N,
2006 ; 1Z TR A SCUA 5] FHTT :0FF ) o FEAR S St 7 58 (1) T i SR TR) a3k AT 52 56 DL A iE 4- 1BB”
LAG-3" CD8" TIL#E 75 A Rt R 4 S 1 1 o TCR ML J5 LAG—3 . 4—1BBAIEgr2 [ i, I H.S2i
FZHE R AE R A S SR A Y38 R T = PR EANEOR o 5, 2R T LAG-3F14-1BB%
ik, 38 I A M4 3K 4y BSCDSY TIL, H AT TCRBIE A 4341 . #HEL T-4-1BB LAG-3 TILFICDS
Y, 4-1BB'LAG-3" TILEA il 73 A FF L — AN s A i (B3A) X B — > Fig
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() JLANVBE) /3 A o, VBT 5 #E4—1BB LAG-3" 54— 1BB LAG-3 " FE4A 2 [A] JL = Y BA4SCDR3B
FH1, 2 W E % 55 28 (EI3A) o« o4 7 W& CDR3BJEE 1 2 oo [ M , i1 52 = Wl 7 /N 6] v A CD8*
TTLIV 5 JECD8 A 2 18] 1) 2% NVB R T B FE 25 (HD) (FE8) o 8 ixk K A A1tk 2R 46 Sy pih 28 451
RPN R T AR, DO PR B TH SR 1) A8 A R O RN 2 Ta) 1 bl 3L AE, e A 03 58 4 AR IR 1)
B 13RI 8 A — S o A 9% B T SEAN ] /DN BR 2 18] 7 B CD8 B A4 [T HD (&1 3B
2% RN RCDS 1 2 = B = W 0 AT, BT DUZABARZR B /N ABARL 2> A 2[RI THD . 3§ CD8™ TIL
VA2 [l FIHD A 43 BT #8718 , 4-1BB'LAG-3 " A14—1BB LAG-3", 1l A /&4—1BB LAG—3 CDR3B¥) 43 4i
55 RECD8 TR i 2 AN [A) (BRI v i 20 A7) (E13B) o 1X e 40 Hi5 K B 4-1BB'LAG-3 " A14-1BB
LAG-3"#H A2 TILH S il d 1 4, R X B A b () P Sk e 1

[0148]  {E &8 —Fh ik, FIFIB16. STY 2 2000 AIMC38 . STY Mg B , o 4 53 F-H-2K 32 R
[RISTYZRAL (STYRYYGL) fICDS™ TN AEAT W I o 7 BRI B A 5 514K , R BLSTYRYYGL /K 1 5%
A (H-2K°/STY) 41 /EB16. STYAIMC3S. STY BRI Py NP 5 H (B13C) o JLT-47 % HIH-2K"/
STY" 4 fifg % 4-1BBFILAG-3 , MLt 2 N 32% fUH-2K"/STY A ik 4-1BBFILAG-3 (FI3C AN
3E) oYU HE S ECD8” TILFEA-1BBLAG-3 A H (13X i s £E 57 1% e bm B4 48 A g b SR
R S PETTL L H-2K"/STY 4 tH 44 K& 14~ 1BBLAG-3 41l , iX 5 STY LA A o8 470 J5 th 4k
PRPCDS" TILIZ AL M i — 5 (B3C) o Bk TALNH I H-2K"/STY 4 g As 3L ik 4~ 1BBAN
LAG-3, 3R B 1% 3R AL 2 175 MR oA B 3R 151

[0149] 3B A7E R o B e S MECD8™ TILIIE T H R AN B & HE R 16 g B A o 23 B 17 X
BBREAE . I, PPAR SR EIMCS7 . STYAI1969 . STY e it H-2K°/STYHF FPECDS™ TILZH A . 78 fiteg
BRI G 514K, fE4-1BBLAG-3" 48 40 h & B 215 % A H-2K"/STY 4R S 4 CD8™ TIL. 5B16.STY
JiyRg — A, ZETALNER R CRos HY) Fh G H-2K"/STY 4R S ECDS TR i 3 % ik 4-1BBAILAG-3
(s ) (BEI3D) . 5B16. STYHAIMC3S . STY IR ANIA] , 34 W42 34— 1BB'LAG-3 H-2K"/STY4¥ 57
PECDS™ TILHYHH L & 4 (KI3DHFIEI3E) o 1X Lo H5 4t 3 B gd Pt J5 e e M A B AN B o D e P
15, F FLIX 2 3 i 4 JvJgd 1) SO S5 B e A TR AR ALE

[0150] & A fff s MR He s 4 S 1 CD8™ TN 75 Z24-1BB LAG—3" R B4 (1) 28 = Fh i it , K5 A
2C/Rag2” FIP14/Rag2” /INR 73 B H (R 56 RYEARICAI2CTIP 1 A%E L [A] (Te) TARMLEE 4 B f
JHR () 7 25 . 2C TCRAF S T-B16. STY JIRd 41 M K [ STYRBE AU T 5, TP 14 2 5% T-LOMVK
PRI gpas-11 R AL TE IR TCR 3 P FRTCRAR A& H-2K 32 PR 1) o £F g 5 A i 7% 3 3k 2 i koK 2C AT
P14 Tg CD8" THHMLIHAT ¥ H % # JE TR , S HUM B FITALN, I 73 B e AL B AR 1) SR YA o 1%
R FVE 5 W 5 AR R IR O 358 e B A 5 T PSR S PR (R PR AN TR B B A, DA I %2 e b
T8 3CD8" TN 5P14 TAMMIARLL ,2C TN AR FfR A 358 v 38 B R S22 g 3, o L
LB R B BCDS TILE AR (KI3F) 7E2C T4, JLF B 40 i 35 IR LAG-3 1/ 54—
1BB, 13X A& T35/ 1 43t I P 1440 B (BRI 3GATIEI3H) o 5 STY-K F AR 43 M1 — 5, FETALN
H R M8 BILAG-3 14— 1BBFE2C T ERILFRIK Mz, iX B 2h BiF ] 1 4-1BB'LAG-3" R 1Y
& IR P SRR S M TTLAE e it J 451 R

[0151]  FIKLAG-3F14-1BBIICDS" TILE I H IL-277 4 B {H P~ 4 IFN- v MTreg-SE4E#
17

[0152] BT ARAMNT YN AL TE I B PE AR Y 5 350 48 7 Egr 24 Dy EE B9 1 R 7 I R AIE , 7248 ST 8K
it 77 R I I R R AT S 56 LR e R B R R e PE4-1BBTLAG-3" CD8" TILHFMARAEH ™~
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A TL-200 68 7177 TH 2 F5 A DI RE B AS 1 o AUk, B AN R 43 38 , H FHPTCD3 AHCD28 mAb
B, FF 83 qRT-PCRAIELTSASF i IL-277 & o K N J L P A B CD8 T IL & /s s B 2R A, P LA
H4CD8 CDA4 " 40 it FH VE [ A% %+ BA o ) 8, 4—1BB LAG—3 "4 e 55 7~ 4 54— 1BB LAG-3 BHAAAHEL
PR 100f5HI T1-2mRNA, P K BE AR 2 A0S TL-288 A /KT (BAAFIE AB) o AF N EE —Fh7
v, 38 3 R FEgr2-GFPHR 45 /)N LR AS B Egr2™ T TL (LAl K34 A4-1BB'LAG-3") o Hi5KL , S5Fgr2-
GFP™ZH B AH L. , B R I Egr2—GFPYCD8" TILAMZR I H 8 /D I T1-25% 364 (B14C) A N &
T3 B e R MEARIC I 2C TN R ik Py i 4k 3% A B8 1 = Hp L FRAETR S5 AR FITALN A [A]
12C THHME . 5 M TALNF B 112C CD44" TANMLAHLL , AR 20 B0 2C TN B H PR AR
FEAE T 1-205 S WIRIRE 77, 1% 68 1R K SE 5 4-1BB'LAG-3" TILHIZKFAEY (BI4D) o 75 18tk ok et
R, S04 HPD- 1 ZRA LA & A 7 - ThAEFR S B “FER ICDS™ TANAE . T #fi 5 S k)
PD-172 5 /& LA %8 g S = = A2 TL-211) B8 IR 40, 40 25 H = LAG-3F14- 1 BB IA [ CD8TIL , Hf:
MARPD-1 34 P2 A IL-200 B8 J1 AE B 14 R 21K, £4910% [ICD8" TILy4-1BB LAG-3PD-1"
(B AERIEAF) o 7F B AR BS  1Z RO T LA 54 1BB LAG-3 4R AH 24 1 7K 77742 11-2mRNA
[KIRE J7 (BAG) o X e SR I B PD-1 R AN JE DA 2K 58 R AR 53 vh DO RE BRSO TI L
[0153] Sy 1 gk — Do 25 iy 3k s 39 16 1) Dh 8 4028 , ZETCR A i MR 1L -2 TFN- v FNTNF-
aff 8 H B HT-CD8™ TIL R K 7™ A= 40 i [K 1 () e J1 85\ N =2 43k i DR 7 13E N Mg 1l
IS 5 A AB I 3 FE (WaughZ8 N ,2016;SchietingerZE N\, 2016 ;X L k4 C L 5| H 7
IR ) 835 TS LOMVAR AL i 30 K S5 38 & AE 1) (Wherry 2 N, 2007 3 1% SCHR 4= SC LA
IR RFHFANARTD) BT TR VB 14K VB2 R A EE 28 R M4 iy K+ 7= 4= . 4-1BB”
LAG-3" AR LA ST R R 1 P2 AR TL-219 88 77, M 4-1BB LAG-3 " BERTEAE SR TR 5 5614°R
ZIHAE R TL-2774 (K]5A) 4~1BB LAG—3 FEAAR 7R AT AR] IAK 1 B[] o #0018 26 7= AR TL-211)
e 77 (BEI5A) , SCRRZ B R AN LA I R 5 M 5 HL 2340 9 T R B AR 2 A2 0B AOgi 1k et
TR AL (Schietinger® N, 2016 1% R4 SC UL 5| T R AA D) 4-1BB'LAG-3 HEfA L
LR RYIAREL , 72557 RS W BT A B i) s = AR B8 2 (Y TRN- v, SV B G I (] HEAS TEN- v 7=
WS AR o ERARTEN- v B3 N4+ 280 J5 (B 18] A, (E 21 28 28 K TNF-a ) = AE 2k (K154) -
[0154] AR ST SETit 77 S8 0 RO R b B AT SR 538 DAAEAS AT 4 A1 B8 R S 0L T B
P VP4 P9 v 40 B R 10 7= A, 3 AT DA BB T S Rt AR S T 441 Y 1 7 2 52 R AL TCR % - s
MNP FEARAEANFAT AL B TR A IE 00T B B k53 , H i@ i gRT-PCRIN EmRNAK F . 5
4-1BB'LAG-3 4H M AHEL , N4-1BB'LAG-3"MAEH W52 1 Ifn— v MGzmb¥e MM 2, UL K&
WA B ) Tnf—asK~F (BI5B) o 7518 3 41 A P 20 B PR 7 G 600 B 2 /i Je e A H FE A e 31
AVESS IR R i R ARTILH TEN= v (197742 . 5 mRNAZRIA — 2, 4-1BB'LAG-3"Hf 44 7= Ak {2 T
KEMTIFN-y 2 i (B50) o[k, 4-1BB'LAG-3" TILFFAE52 4= Thae, I R &= 1L~
20972 A AT AR 22 P2 AL TPN- v %R B SRS T TC S PR (Jenkins%E N, 1987
ZOCHR 43 LL 51 T ) — 2.

[0155] Sy 7 PR 4-1BB LAG-3"J& BEMA A2 75 415 28 OR BE 40 i 55 1R 8 70, d ik 75403k e BBl
PUCD3 45 A P8 15 A K 20 o J2 4 21 i 5 /R [ () CD8™ TILAW B S 1% 77 SR P AT 5 58 170 241 . M
FE1AR MR 77 B H4-1BB'LAG-3" CD8™ TILREHE LA SRS EUHIOT- T 40 g AH 24 1 TRk 3
FRBE SR . I 521 R B8 43 B i 4-1BB'LAG-3" TILATISR e 2L S 4 iy , )R 5 Bt 0T-1
21 i AH L AR AN (BI5D) .

30



N 110740748 A W OB P 98/102 T

[0156]  Jugg 1 ¥ICD8" T4H A AT LA KsFoxP3 Y 11 ETAHME (Treg) 554 21 MR il IR 15 o (1)
L R FCCL22MF) KR (Spranger®s N, 2013 3 1% 3CHk 4= SC A 51 T =3 N) < AR, bR FCel l
T N TR A i Egr2#E AR (Zheng®5 N, 20135 1Z 30k 4= SC LA 51 A =09E ) 9 HEZHA
NCCLIWA BT P IR A5 h i) Treg 5245 (Hoelzinger®s N , 2010 1% CHR 430 LA 5 5 200F
N) BRI A2 75 BRI Y BT A CDS™ TAHMLAR = AR IX Beita b R 1+, Bl Frid e tb IR 72 A0 Fi TR
LT P A 1 AR E o N T R IR A 0] B, 3 QRT-PCR L322 B R/ HTCDS™ TILZH T #FACe11
FICc122 mRNAZRIZ A, 4-1BB'LAG-3" TILHFAA-SH [ HEXT N A ECD8 CDA4"™ TAHFIAHLL 7= A=
BT ZMICc1 1AICC122 (EI4K) AE XTI, KIS E LR T-Ce 1 bR RIE A Z # Rk .
[0157]  ja 2z, X UL i /R 4-1BBRILAG-3 1) R A i 2 7 MR B KF S HECDS™ TILER =
FEAETL-211 68 77 ABAT PR BE F= A2 TEN= v ARSI A5 B 20 i AN o3 A e 8 1HE AT Treg B2 AR A 1L
A7 B BE /7o % F TFN- v £ 53 MR A 5% FH PD-L1 AT IDOM L3/, 3 HLECD8™ TILF=AE [
TEIH 7 B T Treg 52 8E 1) 9552 (Spranger®s N, 2013 ;1% 3CHik 4 S LA 5] T N L X 265
P2 4-1BB'LAG-3 B4 By T IRd At K58 m B 1470 Fv e 28 D238 P B 2 SR L Ak ) D 285 .
[0158]  JEPK| ik 1454 5k 7nCD8 4-1BB'LAG-3" TILZEIA )" V2 [ 45 4 e o e R 410y o) 52 4
[0159] ¢ HLA & SR T IR ks S PE DhRE e S AU CDS™ TILHI R AR iC I B N, fEA S
(1) S it 7 S T e A TR) 1R AT S 56 DA LU B B A I 25 DR 3R A i 5 Th e B A5 19 CD8™ T4 AR
HARA T FRIA T, DU 2 75X Fh DD e R ASRES T (1 40 i o o 1 B 22 R RiA I 2R A . itk
H L 5k B A B CT26 R A A (WaughZ5 A, 2016 5 1% SCiik 4= S LA 51 A5 36 ) FILCMV
“FEIH ) GP334F R ECD8™ T (DoeringZE A, 2012 1% 3CHR 43 LA 51 7 2F ) B 7T
(1) “ThaefE g 4-1BB'LAG-3" CD8" TIL. “ThREJHRIR " CD8" TILMK) ¥ ik #4728 XA Fi Ll
BB WA TR 2 AN R AR FT R T FE ST M 2 A5 (0 S IR R I SRR R
TYIHLE AR L , 7EThRERR IS I TIL AR 4R 5 2 AT A T I DhREBGR 1ICD8” TILAHE 2 [ Je =
2R H R (E6A) o BhAh , BR-FREE LT S (RRHO) AT R B , 5985 15 5 #E 8 111 CD8”
T i (14 25 PR 3 3 i AL L, 24 7 D B R 5 ) TIL I 35k (R 6 3K 1 5 AN AR 1 D BE 9B (1 CD8' TIL
[ B R RIS 2 (i) AT KM G2 b B35 (W S (BI10A) AT KA G (BI10B) , 3R
RS T 18 95 7 IR , MR 0 BS 9 CDS™ T D 2 18] A7 7E B8 ARALL 70 T L

[0160]  ££2.CD8"4-1BB'LAG-3" TILH % i~ 1) L Kl

K H A b £ Log2- 434 | A H PR Log2-
14 %E 153
b 414
GLDC ghycine decarboxylase 11.2510 CRY2 cryptochrome circadian -
9772 clock 2 1.54664
8257
GZMD Granzyme D 10.6672 KCMFI potassium channel -
0027 modulatory factor 1 1.54683
5341
[0161] SLC17A6 solute carricr family 17 8.94646 RHOB ras homolog family -
member 6 7699 member B 1.54881
3112
ILIR2 interleukin 1 receptor 7.59535 KRTI5 keratin 15 -
type 2 3131 1.54901
8071
LTF lactotransferrin 7.53021 RRAD RRAD, Ras related -
1233 glycolysis inhibitor and 1.54953
calcium channel regulator | 0357
NRGN neurogranin 7.33404 C3 complement component 3 | -
9768 1.54996
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0037
GZME granzyme E 7.16037 ITFG3 Description Not Found -
5687 1.55016
2812
RPL6 ribosomal protein L6 7.14210 HAAO 3-hydroxyanthranilate 3,4- | -
7057 dioxygenase 1.55055
3207
NRN1 neuritin 1 7.08799 RNF138 ring finger protein 138 -
3146 1.55144
9524
LPL lipoprotein lipase 7.00450 UNC93BI1 unc-93 homolog B1 (C. -
1392 elegans) 1.55176
7491
CLGN calmegin 6.93369 ANKZF1 ankyrin repeat and zinc -
0655 finger domain containing 1 | 1.55221
4097
CD70 CD70 molecule 6.90689 IFITM3 interferon induced -
0596 transmembrane protein 3 1.55264
4542
AREG amphiregulin 6.71287 TXNIP thioredoxin interacting -
0868 protein 1.55278
5452
ZRANB3 zinc finger RANBP2- 6.59544 LMANIL lectin, mannose binding 1 | -
type containing 3 3985 like 1.55458
8852
ASNS asparagine synthetase 6.59496 ALDH3B1 | aldchyde dehydrogenase 3 | -
(glutamine-hydrolyzing) 78 family member B1 1.55471
1558
FANCD2 Fanconi anemia 6.35314 GIP gastric inhibitory -
[0162] complementation group | 6826 polypeptide 1.55551
D2 1104
GM156 predicted gene 6.29370 COX7A2L | cvtochrome ¢ oxidase -
156(Gm156) 1542 subunit 7A2 like 1.55557
2553
ACAAILB acetyl-Coenzyme A 6.29370 APPL2 adaptor protein, -
acyltransferase 1542 phosphotyrosine 1.55559
1B(Acaalb) interacting with PH 8704
domain and leucine zipper
2
IGF2BP3 insulin like growth factor | 6.18685 KLHL22 kelch like family member | -
2 mRNA binding protein | 7067 22 1.55592
3 9583
GZMG granzyme G 6.09381 OLFR272 olfactory receplor -
3673 272(01r272) 1.55748
2156
CIB2 calcium and integrin 6.00786 LRRC29 leucine rich repeat -
binding family member | 8243 containing 29 1.55936
2 6716
ATGYB autophagy related 9B 5.980641 A630095E1 | Description Not Found -
0935 3RIK 1.56071
4954
XKR8 XK related 8 5.97727 OLFR194 olfactory receptor -
9924 194(0lfr194) 1.56071
4954
EPDRI1 cpendymin related | 5.95652 OLFR1013 | olfactorv receptor -
1363 1013(0Ifr1013) 1.56071
1954
SPPI1 secreted phosphoprotein | 5.7977 GLRA4 glycine receptor alpha 4 5
1 9502 1.56071
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4954
RGS8 regulator of G-protein 5.75380 P2RY6 pyrimidinergic receptor -
signaling 8 5672 P2Y6 1.56071
4954
MDFIC MyoD family inhibitor 5.73063 RASGEF1B | RasGEF domain family -
domain containing 9956 member 1B 1.56071
4954
DMWD dystrophia myotonica, 5.68720 IL22RA2 interleukin 22 receptor -
WD repeat containing, 0695 subunit alpha 2 1.56071
4954
KIF11 kinesin family member 5.66959 LIN7C lin-7 homolog C, crumbs -
11 3751 cell polarity complex 1.56071
component 4954
LGI2 leucine rich repeat LGI 5.65535 DMRT1 doublesex and mab-3 -
family member 2 1829 related transcription factor | 1.56071
1 4954
ZFP41 ZFP41 zinc finger 5.61544 TSPANI12 tetraspanin 12 -
protein 5725 1.56071
4954
MLKL mixed lineage kinase 5.60584 PAK3 p21 (RAC1) activated -
domain-like 9867 kinase 3 1.56071
4954
CENPH centromere protein H 5.56376 COL2A1L collagen type II alpha 1 -
8278 chain 1.56071
4954
SERPINF1 scrpin family F member | 5.53605 SLC37A1 solute carrier family 37 -
1 29 member 1 1.56071
4954
UNCI13B unc-13 homolog B (C. 5.50303 PSD3 pleckstrin and Sec7 -
[0163] elegans) 0646 domain containing 3 1.56071
4954
MLANA melan-A 5.49665 RDH3 retinol dehydrogenase 5 -
4083 1.56071
4954
PESI pescadillo ribosomal 5.48437 ABCA3 ATP binding cassetle o
biogenesis factor 1 6709 subfamily A member 3 1.56126
3453
2900026A0 | Description Not Found 547735 PLA2G4E phospholipase A2 group -
2RIK 3527 IVE 1.56165
0879
OSR2 odd-skipped related 541610 DDIT3 DNA damage inducible =
transciption factor 2 4165 transcript 3 1.56356
06526
MPP6 membrane palmitoylated | 5.40850 ZFP12 zinc finger protein -
protein 6 6442 12(Zfpl2) 1.56430
8646
HISTIH3C | histone cluster 1. H3c 5.39746 PIGYL phosphatidylinositol -
0726 glycan anchor 1.56458
biosynthesis, class Y- 5219
like(Pigyl)
PI4K2B phosphatidylinositol 4- 5.37503 CCDC97 coiled-coil domain -
kinase type 2 beta 9431 containing 97 1.56535
5117
SH3YLI SH3 and SYLF domain | 5.37503 OLFRI1112 | olfactory receptor -
containing 1 9431 1112(0lfr1112) 1.56589
319
RADS1 RADS51 recombinase 5.37155 ACTN2 actinin alpha 2 -
8863 1.56693
1646
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ZBTB32 zinc finger and BTB 531831 POLG polymerasc (DNA) -
domain containing 32 6841 ganuma, catalytic subumnit 1.56726
5595
MSC musculin 5.28540 FBX032 F-box protein 32 -
2219 1.56728
1905
TG thyroglobulin 5.25927 MRPLI15 mitochondrial ribosomal -
2487 protein L15 1.57072
2678
RSPHI raclial spoke head 1 5.23649 FCHSD2 FCH and double SH3 -
homolog 2618 domains 2 1.57182
1211
ARLII ADP ribosylation factor | 5.21916 RECQL RecQ like helicase -
like GTPase 11 852 1.57288
9668
NUDTIL1 nudix hydrolase 11 5.21529 NDUFBI1 NADH:ubiquinone -
0306 oxidoreductase subumnit 1.57288
Bll 9668
APBBI amyloid beta precursor 5.19770 SOX8 SRY-box 8 -
protein binding family B | 8158 1.57334
member 1 1535
SPINK2 serine peptidase 5.18982 1700030J22 | Description Not Found -
inhibitor, Kazal type 2 4559 RIK 1.57662
394
HMGN3 high mobility group 5.16892 EMB embigin -
nucleosomal binding 2782 1.57789
domain 3 0585
FAM20B family with sequence 5.12722 CELSR1 cadherin EGF LAG seven- | -
similarity 20 member B | 055 pass G-lype receplor 1 1.57820
[0164] 1987
CDC25C cell division cyele 25C 5.11997 COL1A2 collagen type I alpha 2 -
861 chain 1.58068
2782
FAM20A family with sequence 5.10852 1700080E1 | Description Not Found -
similarity 20 member A | 4457 IRIK 1.58104
6002
PPPIR16B | protein phosphatase 1 5.09592 GALNTI2 | polypeptide N- 5
regulatory subunit 16B 442 acetylgalactosaminyItransf | 1.58136
erase 12 3645
SBNOLI strawberry notch 5.05093 RMNDS5B required for meiotic -
homolog 1 (Drosophila) | 6965 nuclear division 5 1.58396
homolog B 0816
ST14 suppression of 5.02680 LRRC28 leucine rich repeat -
{umorigenicity 14 0059 confaining 28 1.58398
7499
LRRC49 leucine rich repeat 5.02470 OLFR0622 olfactory receptor -
containing 49 4311 622(01fr622) 1.58496
2501
TIAMLI T-cell lymphoma 5.00450 OLFR339 olfactory receptor -
invasion and metastasis 1392 339(0lr339) 1.58496
1 2501
APLF aprataxin and PNKP like | 4.95186 NEIL3 nei like DNA glvcosylase | -
factor 7504 3 1.58496
2501
PGPEP1 pyroglutamyl-peptidase I | 4.92718 SNX24 sorting nexin 24 -
5358 1.58496
2501
ALCAM activated leukocyte cell 4.90929 SLC7AIl1 solute carrier family 7 -
adhesion molecule 3086 member 11 1.58496
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2501
BYD1 BY domain containing 1 | 4.90689 FOXJ1 forkhead box J1 -
0596 1.58496
2501
SCIN scinderin 4.87282 TAF3 TATA-box binding protein | -
876 associated factor 3 1.58496
2501
EXOC3L exocyst complex 4.84401 MATN2 matrilin 2 -
component 3- 3973 1.58496
like(Exoc31) 2501
SLC35D3 solute carrier family 35 4.84046 ADHFEIL alcohol dehydrogenase, -
member D3 3234 iron containing 1 1.58628
0668
ALDOC aldolase, fructose- 4.83289 NANOSI nanos C2HC-type zinc -
bisphosphate C 0014 finger 1 1.58691
4831
TMEM205 | transmembrane protein 4.83018 PPP2R5B protein phosphatase 2 -
205 2468 regulatory subunit B'beta 1.58691
4831
PLEKHAS8 | pleckstrin homology 4.82017 USP22 ubiquitin specific -
domain containing A8 8962 peptidase 22 1.58870
3598
SPC25 SPC25, NDC80 481762 DAGLB diacylglycerol lipase beta | -
kinetochore complex 3258 1.58881
component 7933
PCYTIB phosphate 4.74953 KCTD6 potassium channel -
cytidvlyltransferase 1. 4268 tetramerization domain 1.58969
choline, beta containing 6 0033
SLC6AS solute carrier family 6 4.74953 ACTLoB actin like 6B =
[0165] member 8 4268 1.59135
1555
TUBBG6 tubulin beta 6 class V 4.74924 FAMI129B family with sequence -
1128 similarity 129 member B 1.59150
39
BSPRY B-box and SPRY 471149 APOE apolipoprotein E -
domain containing 4907 1.59168
3393
ICAL islet cell autoantigen 1 4.70873 GPRI8 G protein-coupled receptor | -
9041 18 1.59238
4168
TNFSF13B | tumor necrosis factor 4.70321 GSTP2 ghitathione S-transferase, | -
superfamily member 13b | 1467 pi 2(Gstp2) 1.59255
9885
GSTCD glutathione S-transferase | 4.70043 GPR114 Description Not Found -
C-terminal domain 9718 1.59382
containing 9527
CCNBI1 cyclin Bl 4.69905 CHUK conserved helix-loop-helix | -
1844 ubiquitous kinase 1.59482
3937
4930539E0 | Description Not Found 4.69321 TASIR3 taste 1 receptor member3 | -
8RIK 1287 1.59639
5048
SRXNI sulfiredoxin 1 4.66106 SLC7A7 solute carrier family 7 -
548 member 7 1.59693
5142
SERF1 small EDRK-rich factor | 4.63226 SPIB Spi-B transcription factor | -
1(Serf1) 8216 1.59767
7703
CCDC77 coiled-coil domain 4.62935 POLR3A polymerase (RNA) IIT -
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containing 77 662 subunit A 1.59958
8488
RHBDFI rhomboid 5 homolog 1 4.62643 OLFR952 olfactory receptor -
9137 952(01952) 1.59967
9175
REEP3 receplor accessory 4.59991 1700021F05 | Description Not Found -
protein 3 2842 RIK 1.60162
3253
ITGA3 integrin subunit alpha 3 | 4.59096 CCDC79 Description Not Found -
1241 1.60219
5565
SCCPDH saccharopine 4.59096 FAMI34B family with sequence -
dehydrogenase (putative) | 1241 similarity 134 member B 1.60271
5966
MYADM myeloid associated 4.58796 SEMA3B semaphorin 3B -
differentiation marker 4989 1.60288
4409
FAMI32A | family with sequence 4.58195 FA2H fatty acid 2-hvdroxylase -
similarity 132 member A | 3751 1.60449
4406
FOXRED2 | FAD dependent 4.57288 ULKI1 unc-51 like autophagy -
oxidoreductase domain 9668 activating Kinase 1 1.60465
containing 2 3903
CENPK centromere protein K 4.56985 MCOLNI mucolipin | -
5608 1.60624
2992
DCXR dicarbonyl and L- 4.56224 BMP5 bone morphogenetic -
xylulose reductase 2424 protein 5 1.60676
0033
[0166] TSPANG tetraspanin 6 454225 ANKRDS50 | ankyrin repeat domain 50 | -
805 1.60713
7028
UPP1 uridine phosphorylase 1 | 4.53838 OLFR560 olfactory receplor -
296 560(0Ifr560) 1.60880
9243
DOK4 docking protein 4 4.52042 OLFR366 olfactory receptor -
2249 366(0lfr366) 1.60880
9243
ELOVL4 ELOVL fatty acid 4.50143 OLFR273 olfactory receptor -
clongasc 4 9145 273(01fr273) 1.60880
9243
KNDC1 kinase non-catalytic C- 4.49979 FHIT fragile histidine triad -
lobe domain containing | 0117 1.60880
1 9243
KRTI17 keratin 17 4.49185 AQP11 aquaporin 11 -
3096 1.60880
9243
CHST2 carbohydrate 4.48731 TMEMI176 | transmembrane protein -
sulfotransferase 2 5031 A 176A 1.60880
9243
TPX2 TPX2, microtubule 4.47573 ENAH enabled homolog =
nucleation factor 3431 (Drosophila) 1.60880
9243
DUSP14 dual specificity 4.45614 CLDN6 claudin 6 -
phosphatase 14 9035 1.60880
9243
BGN biglycan 444956 SPI Spl transcription factor -
1375 1.60880
9243
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FKBPY FK506 binding protein 9 | 4.44294 SP140 SP140 nuclear body -
3496 protein 1.60880
9243
CAPNS calpain 5 438543 RASGRP3 | RAS guanyl releasing -
1037 protein 3 1.60880
9243
SLC1A4 solute carrier family 1 4.37503 HIF3A hypoxia inducible factor3 | -
member 4 9431 alpha subunit 1.60942
2664
IDI2 isopentenyl-diphosphate | 4.35755 FYCOl FYVE and coiled-coil -
delta isomerase 2 2005 domain containing 1 1.61122
0598
AKRIEI aldo-keto reductase 4.34659 FBXL12 F-box and leucine rich -
family 1, member 6388 repeat protein 12 1.61193
El(Akrlel) 68
GNB4 G protein subunit beta 4 | 4.33608 KLRAL0 killer cell lectin-like -
8936 receptor subfamily A, 1.61848
member 10(Klral0) 477
CPNE2 copine 2 4.31864 ABAT 4-aminobutyrate -
0898 aminotransferase 1.62058
641
FAMI32B family with sequence 425927 AMHR2 anti-Mullerian hormone -
similarity 132, member 2487 receptor type 2 1.62058
B(Fam132b) 641
SLC6A12 solute carrier family 6 4.25927 DDX3Y DEAD-box helicase 3. Y- | -
member 12 2487 linked 1.62064
9859
CPLX1 complexin 1 4.24031 LGALS4 galectin 4 -
4329 1.62155
[0167] 0215
PDCDI programmed cell death 1 | 4.22110 SPG20 spastic paraplegia 20 -
3725 (Troyer syndrome) 1.62165
3602
UTF1 undifferentiated 4.20163 CTRL chymotrypsin like -
cembryonic cell 3861 1.62729
transcription factor 1 369
WDR60 WD repeat domain 60 4.14974 GREM2 gremlin 2, DAN family -
712 BMP antagonist 1.62792
7342
EGFL7 EGF like domain 4.13750 ZMATS3 zinc finger matrin-type 3 -
multiple 7 3524 1.62836
2075
ASPM abnormal spindle 4.13339 AP4MI adaptor related protein -
microtubule assembly 9125 complex 4 mu 1 subunit 1.62889
8157
TMBIM1 transmembrane BAX 4.10462 NT5C2 5'-nucleotidase, cytosolic -
inhibitor motif 8811 I 1.63059
containing 1 747
KNTCl1 kinetochore associated 1 | 4.09395 TMIE transmembrane inner ear -
277 1.63160
6148
1700019D0 | Description Not Found 4.08746 OLFR556 olfactory receptor -
3RIK 2841 556(0Hfr336) 1.63226
8216
TM4S8F5 transmembrane 4 L six 4.08746 OLFR463 olfactory receptor -
family member 5 2841 463(0UT463) 1.63226
8216
BIRCS baculoviral IAP repeat 4.02790 CTS3 cathepsin 3(Cts3) -
containing 5 5997 1.63226
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8216
SYNGR3 synaptogyrn 3 4.02236 OASIB 2'-5" oligoadenylate -
7813 synthetase 1B(Oaslb) 1.63226
8216
PLSCR4 phospholipid scramblase | 4 KCNFI potassinm voltage-gated -
4 channel modifier 1.63226
subfamilv F member 1 8216
KIF15 kinesin family member 3.96237 GCGR glucagon receptor -
15 6898 1.63226
8216
TICAM2 toll like receptor adaptor | 3.95884 NRII3 nuclear receptor subfamily | -
molecule 2 2675 1 group I member 3 1.63226
8216
CENPM centromere protein M 3.95768 FSTLI follistatin like 1 -
2480 1.63226
8216
KIF4 kinesin family member 3.95609 ASAP3 ArfGAP with SH3 -
4(Kif4) 7191 domain, ankyrin repeat 1.63226
and PH domain 3 8216
E2F2 E2F transcription factor | 3.93191 IHH indian hedgehog -
2 939 1.63226
8216
MSN moesin 3.93073 SEMASA semaphorin 3A -
7338 1.63226
8216
PTPRA protein tyrosine 3.92898 RAMPI receptor activity .
phosphatase, receptor 9949 modifving protein 1 1.63257
tvpe A 5446
BC026585 | cDNA sequence 3.88264 NFKBID NFKB inhibitor delta -
[0168] BC026585(BC026585) | 3049 1.63315
8642
IQGAP3 1Q motif containing 3.86789 KLKI15 kallikrein related peptidase | -
GTPasc activating 6464 15 1.63377
protein 3 3522
CD244 CD244 molecule 3.86789 CYPIB1 cvtochrome P450 family 1 | -
6404 subfamily B member 1 1.63408
4534
HISTIH3G | histone cluster 1, H3g 3.83794 DNAJAL Dnal heat shock protein -
3242 family (Hsp40) member 1.63511
Al 1002
SLCI5A3 solute carrier family 15 3.83289 SDSL serine dehydratase like -
member 3 0014 1.63580
7742
GIPC2 GIPC PDZ domain 3.81762 CCDCI137 | coiled-coil domain -
containing familv 3258 containing 137 1.63683
member 2 8653
UTP13 UTP15, small subunit 3.81249 ZSWIM4 zinc finger SWIM-type -
processome component 8225 containing 4 1.63815
2805
PDIAG protein disulfide 3.81249 BBC3 BCL2 binding component | -
isomerase family A 8225 3 1.63833
member 6 6813
JDP2 Jun dimerization protein | 3.80735 SOCS3 suppressor of cytokine -
2 4922 signaling 3 1.63887
6738
MESDC1 mesoderm development | 3.80672 2900092C0 | Description Not Found -
candidate 1 3946 SRIK 1.63915
7339
GAS2 growth arrest specific 2 | 3.80219 CSRNP2 cysteine and serine rich -
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3217 nuclear protein 2 1.63938
3642
IL411 interleukin 4 induced | 3.80219 BLOCIS3 biogenesis of lvsosomal -
3217 organelles complex 1 1.63958
subunit 3 5785
PHF19 PHD finger protein 19 3.80219 ELL clongation factor for RNA | -
3217 polymerase I1 1.64021
945
CKAP2L cytoskeleton associated | 3.79701 GTF3C4 general transcription factor | -
protein 2 like 2978 [IC subunit 4 1.64065
8029
GSTT1 glutathione S-transferase | 3.79181 MYLPF myosin light chain, -
theta 1 4071 phosphorylatable, fast 1.64066
skeletal muscle 0074
ADAM3 a disintegrin and 3.78135 CYP2A12 cylochrome P450, family -
metallopeptidase domain | 9714 2, subfamily a, 1.64194
3 (cyntestin)(Adam3) polypeptide 12(Cyp2al2) 7141
SLAMF7 SLAM family member 7 | 3.78135 RNF139 ring finger protein 139 -
9714 1.64201
0395
MCPT8 mast cell protease 3.77082 C78339 Description Not Found -
8(Mcpt8) 9046 1.64357
3868
DGKG diacylglycerol kinase 3.76553 EDEMI ER degradation enhancing | -
gamma 4746 alpha-mannosidase like 1.64385
protein | 619
NLGN2 neuroligin 2 3.71699 UBE2EI1 ubiquitin conjugating -
0894 enzyme E2 E1 1.64585
9791
[0169] SERPINE2 | sempin family E member | 3.69488 PALMD palmdelphin -
2 0193 1.64632
2067
IL10 interleukin 10 3.68929 AMICAL adhesion molecule, -
9161 interacts with CXADR 1.64747
antigen 1(Amical) 8619
SLC6A13 solute carrier family 6 3.68929 KLHL11 kelch like family member | -
member 13 9161 11 1.65061
1828
STAU2 staufen double-stranded | 3.66675 [FNGR2 interferon gamma receptor | -
RNA binding protein 2 6592 2 (interferon gamma 1.65105
transducer 1) 0175
ARHGDIG | Rho GDP dissociation 3.65535 DECR1 2 4-dienoyl-CoA reductase | -
inhibitor gamma 1829 1. mitochondrial 1.65140
6438
TK1 thymidine kinase 1 3.63747 SAMD3 sterile alpha motif domain | -
7097 containing 3 1.65321
3853
PCYTIA phosphate 3.61772 9130409123 | Description Not Found -
cytidylyltransferase 1. 8231 RIK 1.65535
choline, alpha 1829
LAMB3 laminin subunit beta 3 3.60880 2010107G1 | Description Not Found -
9243 2RIK 1.65535
1829
UBE2N ubiquitin conjugating 3.59096 ZFP354B zinc [inger protein -
enzyme E2 N 1241 354B(ZIp354b) 1.65535
1829
STARDS StAR related lipid 3.57893 TAS2RI143 | taste receptor, type 2. -
transfer domain 8713 member 143(Tas2r143) 1.65535
containing 8 1829
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PRRS proline rich 5 3.57893 OLFR65 olfactory receptor -
8713 65(0IfT165) 1.65535
1829
BDH2 3-hydroxybutyrate 3.55458 NRP neural regeneration -
dehydrogenase, type 2 8852 protein(Nrp) 1.65535
1829
FAMI24B family with sequence 3.54843 DOK3 docking protein 3 -
similarity 124 member B | 6625 1.65535
1829
MGAT3 mannosyl (beta-1,4-)- 3.54843 HIGDI1A HIG1 hypoxia inducible =
glycoprotein beta-1.4-N- | 6625 domain family member 1A | 1.65535
acetylglucosaminy ltransf 1829
erase
LAG3 Ivmphocyte activating 3 | 3.54234 CCDCI13 coiled-coil domain -
6309 containing 13 1.65535
1829
GDPD5 glycerophosphodiester 3.53881 ANGPTL2 | angiopoietin like 2 -
phosphodiesterase 2733 1.65535
domain containing 5 1829
RNFI168 ring finger protein 168 3.53605 CNGB3 cvclic nucleotide gated -
29 channel beta 3 1.65535
1829
LYPLALI lysophospholipasc 1 3.52982 HOXD4 homeobox D4 -
0947 1.65535
1829
TUBGCP4 | tubulin gamma complex | 3.52356 KIFC3 kinesin family member C3 | -
associated protein 4 1956 1.65535
1829
PYGL phosphorylase, 3.51412 AMACR alpha-methylacyl-CoA -
[0170] glycogen, liver 226 racCIase 1.65535
1829
CCL3 C-C motif chemokine 3.51028 2310014L1 | Description Not Found -
ligand 3 1539 TRIK 1.65570
7015
BCATI branched chain amino 3.50816 BRAP BRCAI associated protein | -
acid transaminase 1 3667 1.65709
0723
ATP6VOAL | ATPase H+ transporting | 3.50143 SLC39A1 solute carrier family 39 -
VO subunit al 9145 member 1 1.65763
1089
EIF4E cukaryotic translation 3.49825 OLFR419 olfactory receptor -
initiation factor 4E 0868 419(01fr419) 1.65813
796
HIST1H4B | histone cluster 1, H4b 3.49185 NHP2L1 NHP2 non-histong .
3096 chromosome protein 2-like | 1.65829
1 (S. cerevisiae)(Nhp211) 8045
LADI ladinin 1 3.49085 STOML2 stomatin like 2 -
426 1.65935
7735
ITGAV integrin subunit alpha V' | 3.48542 SAMMS50 SAMMS50 sorting and -
6827 assembly machinery 1.66240
component 0762
MRPL47 mitochondrial ribosomal | 3.48542 CCDC91 coiled-coil domain -
protein L47 6827 containing 91 1.66322
99
CAMK2N1 | calcium/calmodulin 3.48440 ATF3 activating (ranscription -
dependent protein kinase | 0783 factor 3 1.66348
11 inhibitor 1 3642
UEVLD UEV and lactate/malate | 3.46597 RATI retinoic acid induced 1 -
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dehyrogenase domains 4465 1.66388
5989
SFXN4 sideroflexin 4 3.46270 RRAS2 related RAS viral (r-ras) -
6751 oncogene homolog 2 1.66582
6896
2810417H1 | Description Not Found 3.46163 UROS uroporphyrinogen I11 -
3RIK 4298 synthase 1.66592
3156
RAD5IAP1 | RADSI associated 3.45943 SCOoC short coiled-coil protein -
protein 1 1619 1.66627
2349
FUT4 fucosyltransferase 4 3.45285 DUSPI10 dual specificity -
8965 phosphatase 10 1.66648
5948
CTNNBIP1 | catenin beta interacting 3.44625 CYBS3R4 cyvtochrome b5 reductase 4 | -
protein 1 623 1.66675
6592
ZBTB8OS | zinc finger and BTB 3.42626 9930104L0 | Description Not Found -
domain containing 8 4755 6RIK 1.66715
opposite strand 0978
LYSMD4 LysM domain containing | 3.42259 ZFP579 zine finger protein -
4 008 579(ZIp579) 1.66902
3741
DIAP3 Description Not Found 3.40599 RGP1 RGPI homolog, RABGA -
236 GEF complex partner 1 1.66939
3721
PTGIS prostaglandin 12 3.39917 PIAS2 protein inhibitor of -
(prostacyclin) synthase 1094 activated STAT 2 1.67213
7196
[0171] MOAPI modulator of apoptosis 1 | 3.39231 METTLI methyltransferase like 1 -
7423 1.67242
5342
SLC27A3 solute carrier family 27 3.39231 POUSF1 POU class 5 homeobox 1 -
member 3 7423 1.67385
4965
MRPL39 mitochondrial ribosomal | 3.37149 SERPINBG6 | serine (or cysteing) o
protein L39 2175 C peptidase inhibitor. clade 1.67393
B, member 6¢(Serpinb6e) | 2658
WTAP Wilms tumor 1 3.36457 STXBP4 syntaxin binding protein4 | -
associated protein 2432 1.67555
2278
RADS4L RADS54-like (S. 3.35658 RIMS3 regulating synaptic -
cerevisiae) 9854 membrane exocytosis 3 1.67612
0648
CETN4 centrin 4(Cetnd) 3.33628 XYLT2 xylosyltransferase 2 -
3388 1.67697
6793
CEP55 centrosomal protein 55 3.32912 TAS2R107 | taste receptor, type 2. -
3596 member 107(Tas2r107) 1.67807
1905
CYP4F39 cyvtochrome P450, family | 3.32192 SKP1A S-phase kinasc-associated | -
4, subfamily f, 8095 protein 1 A(Skpla) 1.67807
polypeptide 39(Cyp4f39) 1903
PTPNS protein tyrosine 3.31469 OLFRI165 olfactory receptor -
phosphatase, non- 6526 165(0lfr165) 1.67807
receplor type 5 1905
TUBEI tubulin epsilon 1 3.29278 OLFRI11 olfactorv receptor -
1749 111(Olfr111) 1.67807
1905
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TCAMI1 testicular cell adhesion 3.28540 CYP4A12A | cvtochrome P450, family -
molecule 1(Tcaml) 2219 4. subfamily a, 1.67807
polypeptide 1905
12a(Cvpdal2a)
MIDIIPL MIDI interacting protein | 3.26303 TLR6 toll like receptor 6 -
1 4406 1.67807
1905
ABHDG abhydrolase domain 3.26068 KCNS3 potassium voltage-gated -
containing 6 2276 channel modifier 1.67807
subfamilv S member 3 1905
ZCCHC4 zinc finger CCHC-type 3.25550 FARSA phenylalanyl-(RNA -
containing 4 0733 synthetase alpha subunit 1.67807
1905
MGST3 microsomal glutathione 3.25353 SLC2A4 solute carrier family 2 -
S-transferase 3 624 member 4 1.67807
1905
BC022687 | ¢cDNA sequence 3.24792 GDPD4 glycerophosphodiester B
BC022687(BC022687) 7513 phosphodiesterase domain | 1.67807
containing 4 1905
ACSF3 acyl-CoA synthetase 3.24325 RCANI regulator of calcineurin | -
family member 3 855 1.67807
1905
ADAMS ADAM metallopeptidase | 3.24031 CCDC82 coiled-coil domain -
domain 8 4329 containing 82 1.67807
1905
SGCB sarcoglycan beta 3.23703 CDYL2 chromodomain protein, Y- | -
4772 like 2 1.67807
1905
SOCS2 suppressor of cylokine 3.23266 MBD3 methyl-CpG binding -
[0172] signaling 2 0757 domain protein 5 1.67807
1905
HISTIH2A | histone cluster 1, H2ag 3.22300 ACSLI1 acyl-CoA synthetase long- | -
G 0387 chain family member 1 1.67807
1905
CRMPI collapsin response 3.20163 OTUB2 OTU deubiquitinase, -
mediator protein 1 3861 ubiquitin aldehvde binding | 1.67807
2 1905
RPS19BP1 | ribosomal protein S19 3.20163 NPPA natriuretic peptide A -
binding protein 1 3861 1.67807
1905
1700020L2 | Description Not Found 3.19377 LY96 lymphocyte antigen 96 -
4RIK 1743 1.67959
4789
CCDCI109B | coiled-coil domain 3.18127 OLFR351 olfactory receplor -
containing 6986 351(0Mr351) 1.68073
109B(Ccdc109b) 0557
UBE2C ubiquitin conjugating 3.17791 TGFBRI transforming growth factor | -
enzyme E2 C 7792 beta receptor 1 1.68106
8055
SLC25A16 | solute carrier family 25 3.17791 KLHLG6 kelch like family member | -
member 16 7792 6 1.68353
1539
ARHGAPI | Rho GTPase activating 3.16770 ELMO2 engulfment and cell -
9 protein 19 5534 motility 2 1.68369
6454
TYMS-PS thymidy late svnthase, 3.16636 POLR3D polymerase (RNA) 111 -
pseudogene(Tyms-ps) 2514 subunit D 1.68394
2043
IL3RA interleukin 3 receptor 3.14579 RALGPSI Ral GEF with PH domain | -
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subumnit alpha 3675 and SH3 binding motif 1 1.68552
4532
TMEMS53 transmembrane protein 3.14159 ATL2 atlastin GTPase 2 -
53 6278 1.68573
1341
THNSL2 threonine synthase like 2 | 3.14159 RADS52 RADS52 homolog, DNA -
6278 repair profein 1.68952
3672
2810408M0 | Description Not Found 3.12928 GPCl1 glypican 1 -
9RIK 3017 1.68964
6894
ADAMDEC | ADAM like decysin 1 3.12101 ARHGAPI | Rho GTPase activating -
1 3401 5 protein 13 1.69080
4518
ASB2 ankyrin repeat and 3.11879 GPRC35B G protein-coupled receptor | -
SOCS box containing 2 | 2343 class C group 5 member B | 1.69399
9744
SLC37A4 solute carrier family 37 | 3.11270 ZBTBI zinc finger and BTB -
member 4 0133 domain containing 1 1.69404
6727
NICN1 nicolin 1 3.10847 NARFL nuclear prelamin A -
8268 recognition factor like 1.69488
0193
2310067B1 | Description Not Found 3.08746 SLC26A6 solute carrier family 26 -
ORIK 2841 member 6 1.69525
2347
PIGL phosphatidylinositol 3.07723 MAPKBP1 | mitogen-activated protein | -
glycan anchor 9787 kinase binding protein 1 1.69590
biosynthesis class L 8738
[0173] 1190005106 | Description Not Found | 3.07038 RABGB RAB6B, member RAS -
RIK 9328 oncogene family 1.69754
1036
DHFR dihydrofolate reductase | 3.07038 ARL2 ADP ribosylation factor -
9328 like GTPase 2 1.70034
9879
FABP5 fatty acid binding protein | 3.06608 ZFP646 zing finger protein -
5 919 646(ZIp646) 1.70043
9718
POMT2 protein O- 3.05579 SELENBP2 | sclenium binding protein -
mannosy Itransferase 2 4286 2(Selenbp2) 1.70043
9718
F2RL2 coagulation factor I1 3.05511 ACOT3 acyl-CoA thioesterase -
thrombin receptor like 2 1336 3(Acol3) 1.70043
9718
GRB7 growth factor receptor 3.04885 REG3G regenerating family -
bound protein 7 2907 member 3 gamma 1.70043
9718
SNX21 sorting nexin family 3.04439 GABI GRB2 associated binding | -
member 21 4119 profein 1 1.70043
718
SUFU SUFU negative regulator | 3.04439 LCNI10 lipocalin 10 -
of hedgehog signaling 4119 1.70043
9718
RFC3 replication factor C 3.02928 MTHFD2L | methylenetetrahydrofolate | -
subunit 3 8361 dehydrogenase (NADP+ 1.70043
dependent) 2-like 9718
CLDNI2 clandin 12 3.01792 PTCD3 pentatricopeptide repeat -
1908 domain 3 1.70043
9718
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CIQTNFO6 Clq and tumor necrosis | 3.01445 NTHL1 nth-like DNA glycosylase | -
factor related protein 6 0679 1 1.70043
9718
PLCXD1 phosphatidylinositol 2.99095 NUDT3 nudix hydrolase 3 -
specific phospholipase C | 486 1.70043
X domain containing | 9718
SULT4A1 sulfotransferase family 2.99095 CLECI12A C-type lectin domain -
4A member 1 486 family 12 member A 1.70043
9718
CTTINBP2N | CTTNBP2 N-terminal 298185 ZBTB3 zing finger and BTB -
L like 2653 domain containing 3 1.70043
9718
SNX5 sorting nexin 5 291727 AMT aminomethyltransferase -
9924 1.70043
9718
HPS5 HPSS5. biogenesis of 2.97269 ZDHHC14 | zinc finger DHHC-type -
lysosomal organelles 2654 confaining 14 1.70043
complex 2 subunit 2 9718
WISPI1 WNT]I inducible 2.96809 NKX2-5 NK2 homeobox 5 -
signaling pathway 0752 1.70049
protein 1 1519
PTPNY profein tyrosine 2.96347 FOXA3 forkhead box A3 -
phosphatase, non- 4124 1.70281
receplor type 9 5694
USP37 ubiquitin specific 2.95419 WASFI WAS protein family -
peptidase 37 631 member | 1.70641
2734
SH3BGRL | SH3 domain binding 2.93545 OLFR690 olfactory receplor -
glutamate rich protein 9748 690(01T690) 1.70719
[0174] like 2688
NCALD neurocalcin delta 2.93545 ENTPD3 ectonucleoside -
9748 triphosphate 1.70776
diphosphohydrolase 5 4551
CDC42EP4 | CDC42 effector protein | 2.91647 PCDHGA4 | protocadherin gamma -
1 6644 subfamily A, 4 1.70904
2655
IGFBP7 insulin like growth factor | 2.91055 TCFI12 transcription factor 12 -
binding protein 7 3168 1.71030
8209
ABHD4 abhydrolase domain 2.90886 MTRR 5-methyltetrahydrofolate- | -
containing 4 8748 homocysteine 1.71149
methyItransferase 4907
reductase
CSF1 colony stimulating factor | 2.90689 CDKNIC cvclin dependent kinase -
1 0596 inhibitor 1C 1.71169
0028
COX7Al cytochrome ¢ oxidase 2.89724 PRICKLEI | prickle planar cell polarity | -
subunit 7A1 0426 protein 1 1.71341
0822
TTYH2 tweety family member 2 | 2.89239 ATXN7LL | ataxin 7 like 1 -
1026 1.71669
984
ACOlI aconitase | 2.87774 SLCO3Al solute carrier organic =
425 anion transporter family 1.71923
member 3A1 5762
BARDI BRCAL associated 2.86789 TMEMI10 | transmembrane protein -
RING domain 1 6464 110 1.72004
704
GPNI GPN-loop GTPase 1 2.86789 KLF2 Kruppel like factor 2 2
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6464 1.72137
4729
PTTGI pituitary tumor- 2.86789 FGG fibrinogen gamma chain -
transforming 1 6464 1.72246
6024
2810408A1 | Description Not Found 2.85798 ASAH2 N-acylsphingosine -
IRIK 0995 amidohydrolase 2 1.72246
6024
BBX BBX, HMG-box 2.85798 LAP3 leucine aminopeptidase 3 | -
containing 0995 1.72246
6024
LTBP3 latent transforming 2.83794 STAB2 stabilin 2 -
growth factor beta 3242 1.72246
binding protein 3 6024
ACTG2 actin, gamma 2, smooth | 2.82781 1IL22RAL interleukin 22 receptor -
muscle. enteric 9025 subunit alpha 1 1.72246
6024
ISLR immunoglobulin 2.82781 SERINC4 serine incorporator 4 -
superfamily containing 9025 1.72246
leucine rich repeat 6024
NARS2 asparaginyl-tRNA 2.82308 GPR180 G protein-coupled receptor | -
synthetase 2, 7408 180 1.72246
mitochondrial (putative) 6024
ICAM4 intercellular adhesion 2.81452 TIPARP TCDD inducible -
molecule 4 (Landsteiner- | 379 poly(ADP-ribose) 1.72246
Wiener blood group) polymerase 6024
ABCBS8 ATP binding casselle 2.81335 USP11 ubiquitin specific -
subfamily B member 8 8991 peptidase 11 1.72246
6024
[0175] IDII isopentenyl-diphosphate | 2.81178 TRIP6 thyroid hormone receptor | -
delta isomerase 1 2922 interactor 6 1.72246
6024
GLS2 glutaminase 2 2.79701 KCNH2 potassium voltage-gated -
2978 channel subfamily H 1.72246
member 2 6024
HDACS histone deacetylase 8 279701 ESR2 estrogen receptor 2 -
2978 1.72246
6024
BRIP1 BRCALI interacting 2.79701 FGF13 [ibroblast growth factor 13 | -
protein C-terminal 2978 1.72263
helicase 1 9247
USP6NL USP6 N-terminal like 2.79441 KBTBD7 kelch repeat and BTB -
5866 domain containing 7 1.72423
7927
TLCD2 TLC domain containing | 2.79181 UHRF1BP1 | UHRF1 binding protein 1 | -
2 4071 1.72583
5292
GUCYLA3 | guanylate cyclase 1 2.78750 BCAM basal cell adhesion -
soluble subunit alpha 2763 molecule (Lutheran blood 1.72650
group) 9704
OCA2 OCA2 melanosomal 2.78659 ELOVL6 ELOVL fatty acid -
transmembrane protein 6362 elongase 6 1.72656
5554
VATI vesicle amine transport 1 | 2.77250 PPMIK protein phosphatase, -
2543 Mg2+/Mn2+ dependent 1.72664
1K 3643
HISTIH2A | histone cluster 1, H2ab 276791 SPATAG spermatogenesis =
B 4142 associated 6 1.72767
3077
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PIGC phosphatidy linositol 2.76022 NAVI neuron navigator 1 -
glycan anchor 0946 1.72792
biosynthesis class C 0455
PARG poly(ADP-ribose) 2.75655 ANK3 ankyrin 3, node of Ranvier | -
glycohydrolase 8208 (ankyrin G) 1.72792
0455
ESCO2 establishment of sister 2.75488 KCNABI1 potassium voltage-gated -
chromatid cohesion N- 7502 channel subfamily A 1.72792
acetyltransferase 2 member regulatory beta 0433
subunit 1
HIPK2 homeodomain 2.75488 CYP27Al cylochrome P450 family -
interacting protein 7502 7 subfamily A member 1 | 1.72792
kinase 2 0455
IMPA1 inositol 275294 MAP4K4 mitogen-activated protein | -
monophosphatase 1 5007 kinase kinase kinase L.72975
kinase 4 6006
COQ4 coenzyme Q4 2.74416 ANKRD7 ankyrin repeat domain 7 -
1096 1.73064
6873
ZBTB7A zinc finger and BTB 2.74416 IFRD1 interferon related H
domain containing 7A 1096 developmental regulator 1 | 1.73244
7522
GAMT guanidinoacetate N- 2.74416 ALX3 ALX homeobox 3 -
methyliransferase 1096 1.73335
4341
BIK BCL2 interacting killer | 2.74416 SNURF SNRPN upstream reading | -
1096 frame 1.73335
4341
PMS1 PMS1 homolog 1, 2.73335 AMZ2 archaelysin family -
[0176] mismaich repair system | 4341 metallopeptidase 2 1.73350
component 053
HAVCR2 hepatitis A virus cellular | 2.72976 ROGDI rogdi homolog =
receptor 2 9667 1.73419
198
FHL2 four and a half LIM 272725 DAGLA diacylglycerol lipase alpha | -
domains 2 4747 1.73447
1203
CHAFI1A chromatin assembly 2.72524 4930432K2 | Description Not Found -
factor 1 subunit A 8783 IRIK 1.73624
3886
2810004N2 | Description Not Found 2.72246 KRCCI1 Iysine rich coiled-coil 1 -
3RIK 6024 1.73665
741
TBCID14 TBCI domain family 2.72246 OLFR1331 | olfactory receptor -
member 14 6024 1331(Olrl1331) 1.73682
6447
EHD2 EH domain containing 2 | 2.71149 SLC25A25 | solute carrier family 25 -
4907 member 25 1.73690
749
APHIA aph-1 homolog A, 2.70597 CXCR4 C-X-C motif chemokine -
gamma-secretase subunit | 7902 receptor 4 1.7377
9353
TMEM2 transmembrane protein 2 | 2.70321 EPB4.1L3 Description Not Found -
1467 1.73876
7837
LCAT lecithin-cholesterol 2.70043 CEP164 centrosomal protein 164 -
acyltransferase 9718 1.73879
5736
FBXOI5 F-box protein 15 2.68929 AGER advanced glycosylation -
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9161 end product-specific 1.73961
receplor 488
ADAPI ArfGAP with dual PH 2.67439 B3GALTS beta-1.3- -
domains 1 1397 galactosy Itransferase 5 1.74021
5306
PPAPDCIB | Description Not Found 2.66675 OLFR450 olfactory receptor -
6592 450(01fr450) 1.74228
265
CD48 CD48 molecule 2.66675 ZFP780B zing finger protein -
6592 TBOB(ZIp780b) 1.74416
1096
CAMK4 calcinm/calmodulin 2.65535 OLFR485 olfactory receptor -
dependent protein kinase | 1829 485(01fr485) 1.74416
v 1096
SAC3D1 SAC3 domain 2.64385 OLFR47 olfactory receplor -
containing 1 619 47(0Olr47) 1.74416
1096
ECHDC2 cnoyl-CoA hydratasc 2.64072 CYP4FI8 cvtochrome P450, family -
domain containing 2 5033 4, subfamily f, polypeptide | 1.74416
18(Cyp4f18) 1096
INCENP inner centromere protein | 2.63846 PLOD2 procollagen-lysine,2- -
0117 oxoglutarate 5- 1.74416
dioxygenase 2 1096
INTS9 integrator complex 2.63492 OSBPLI1A | oxysterol binding protein | -
subunit 9 0268 like 1A 1.74416
1096
KLRA17 killer cell lectin-like 2.63226 CHRNAS cholinergic receptor -
receptor, subfamily A, 8216 nicotinic alpha 5 subunit 1.74416
member 17(KlIral 7) 1096
[0177] MAN2B2 mannosidase alpha class | 2.63226 TSSK4 testis specific serine kinase | -
2B member 2 8216 4 1.74416
1096
DOLK dolichol kinase 2.63226 ALKBHS alkB homolog 8. I(RNA -
8216 methyltransferase 1.74416
1096
SAP30BP SAP30 binding protein 263226 GPX2 glutathione peroxidase 2 -
8216 1.74416
1096
RTNI reticulon 1 2.62789 ATG4D autophagy related 4D -
8616 cvsteine peptidase 1.74416
1096
ADAMIS ADAM metallopeptidase | 2.62643 SCRN3 secernin 3 -
domain 15 9137 1.74416
1096
STAG3 stromal antigen 3 2.62058 NOTCH3 notch 3 -
641 1.74416
1096
NUDT2 nudix hydrolase 2 261077 OLFR113 olfactory receptor -
5705 113(0lfrl113) 1.74435
7436
GLTED2 glycosyltransferase 8 2.60998 CD28 CD28 molecule -
domain containing 2 8757 1.74460
56353
CAPSL calcyphosine like 2.60880 SAG S-antigen; retina and -
9243 pineal gland (arrestin) 1.74522
4161
CALR calreticulin 2.60880 AGTRAP angiotensin II receptor -
9243 associated protein 1.74910
7415
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CRYBG3 crystallin beta-gamma 2.60539 BLK BLK proto-oncogene, Src | -
domain conlaining 3 3551 family tyrosine kinase 1.74953
4268
DIXDC1 DIX domain containing | 2.59694 MGATS mannosyl (alpha-1.6-)- -
1 0379 glycoprotein beta-1,6-N- 1.74953
acetyl- 4268
glucosaminy ltransferase
TACSTD2 tumor-associated 2.59392 RNF2 ring finger protein 2 -
calcium signal 6161 1.75089
transducer 2 0228
TRP53RK Description Not Found 2.58806 COL14A1 collagen type XIV alpha 1 | -
6506 chain 1.75209
3722
PDCDILG2 | programmed cell death 1 | 2.58496 PLEKHG3 pleckstrin homology and -
ligand 2 2501 RhoGEF domain 1.75210
containing G3 9698
SEC231P SEC23 interacting 2.58496 ARHGEF18 | Rho/Rac guanine -
protein 2501 nucleotide exchange factor | 1.75410
18 0479
ORM|1 orosomucoid | 2.58496 LEFI1 lymphoid enhancer -
2501 binding factor 1 1.75488
7502
ZFP322A zine finger protein 2.57502 COMMDY | COMM domain containing | -
322A(Z1p322a) 4164 9 1.75490
709
4931406C0 | Description Not Found 2.56071 SLC20A1 solute carrier family 20 -
TRIK 4954 member | 1.75863
7847
ZFP382 zinc finger protein 2.56071 ACTRS ARPS5 actin-related protein | -
[0178] 382(Z1p382) 4954 5 homolog 1.75924
4091
CLIP2 CAP-Gly domain 2.56071 UBQLN3 ubiquilin 3 -
containing linker protein | 4954 1.76510
2 9548
TNFAIP8SL | TNF alpha induced 2.56071 ZFP770 zinc finger protein -
1 protein 8 like 1 4954 TI0(Zfp770) 1.76553
4746
NRCAM neuronal cell adhesion 2.56071 PCDHBI18 | protocadherin beta -
molecule 4954 18(Pcdhbl8) 1.76553
4746
HPSE heparanase 2.56071 OLFR700 olfactory receptor -
4954 700(OMr700) 1.76553
4746
RTKN rhotekin 2.55898 FOXP4 forkhead box P4 -
5655 1.76553
4746
DLGAP3 DLG associated protein | 2.55012 CDC34 cell division cycle 34 -
5 5328 1.763553
4746
ENPP2 ectonucleotide 2.54843 HISTIHIE | histone cluster 1. Hle -
pyrophosphatase/phosph | 6625 1.76553
odiesterase 2 4746
GCNT1 glucosaminyl (N-acetyl) | 2.54843 Go6PC2 glucose-6-phosphatase -
transferase 1, core 2 6625 catalytic subunit 2 1.76553
4746
SASS6 SAS-6 centriolar 2.54843 FUT1 fucosyltransferase 1 (H -
assembly protein 6625 blood group) 1.76553
4746
AMIGO3 adhesion molecule with | 2.54843 ZFPG69 ZFP69 zine finger protein | -
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Ig-like domain 3 6625 1.76553
4746
APHIB aph-1 homolog B, 2.54843 WBSCR27 | Williams Beuren -
gamma-secretase subunit | 6625 syndrome chromosome 1.76553
region 27 4746
ABCC5 ATP binding cassctte 2.54784 METTLS methyltransferase like 8 -
subfamily C member 5 6505 1.76688
0868
YIPF6 Yipl domain family 2.54380 TMEMIL70 | transmembrane protein 5
member 6 5176 L70(Tmem170) 1.76746
2508
FFARI free fatty acid receptor 1 | 2.53605 TRP33INP1 | transformation related -
29 protein 53 inducible 1.76751
nuclear protein 8474
1(Trmp33inpl)
TSSK6 testis specific serine 2.53605 H2-Q5 histocompatibility 2, Q -
kinase 6 29 region locus S(H2-Q5) 1.76967
6967
ETV6 ETS variant 6 2.53538 ADCKI1 aarF domain containing -
5323 kinase 1 1.77003
3995
PTGDS prostaglandin D2 2.52983 IMPADI1 inositol monophosphatase | -
synthase 8423 domain containing 1 1.77143
4505
SH3D19 SH3 domain containing 52356 E4F1 EAF transcription factor 1 | -
19 1956 1.77242
7885
KIF5C kinesin family member 2.51829 ZFYVE20 Description Not Found -
5C 8014 1.77294
[0179] 2676
PTGER2 prostaglandin E receptor | 2.51727 PNPLAG patatin like phospholipase | -
2 5693 domain containing 6 1.77507
4114
INSR insulin receptor 2.51096 TRIB3 tribbles pscudokinase 3 -
1919 1.77521
5233
MAPK6 mitogen-activated 2.50462 GMo614 predicted gene -
protein kinase 6 0392 614(Gmo614) 1.77610
3988
OXSR1 oxidative stress 2.50221 DSERTD57 | DNA segment, Chr 5, -
responsive 1 1192 9E ERATO Doi 579. 1.77630
expressed(DSEntd579¢) 6798
EZH2 enhancer of zeste 2 250143 SCANDI SCAN domain containing | -
polycomb repressive 9145 1 1.77785
complex 2 subunit 827
BNIPI BCL?2 interacting protein | 2.49825 ASBI3 ankyrin repeat and SOCS | -
1 0868 box containing 13 1.78220
5107
LPCAT4 lysophosphatidylcholine | 2.49528 ARHGEF4 | Rho guanine nucleotide -
acyltransferase 4 5165 exchange factor 4 1.78407
2601
PPAP2C Description Not Found 2.48542 HIFNT H1 histone family member | -
6827 N. testis specific 1.78485
543
IFNA12 interferon alpha 2.48542 BLOC1S1 biogenesis of lysosomal -
12(Ifnal2) 6827 organelles complex 1 1.78491
subunit 1 1393
DCLK1 doublecortin like kinase | 2.48542 ZFYVE27 zinc finger FYVE-type -
1 6827 containing 27 1.78510
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13
MXI1 MX dynamin like 2.48542 RHOX4B reproductive homeobox -
GTPase | 6827 4B(Rhox4b) 1.78659
6362
SMTN smoothelin 2.48542 OLFR1134 | olfactory receptor -
6827 1134(Olfrl134) 1.78659
6362
PLA2GIS phospholipase A2 group | 2.48194 CARI1I carbonic anhydrase 5
XV 563 11(Carll) 1.786359
6362
QLFR 192 olfactory receptor 247248 LRRIQ4 leucine rich repeats and IQ | -
192(01fr192) 7771 motif containing 4 1.78659
6362
ITGBS integrin subunit beta 5 247248 CASP12 caspase 12 =
7771 (gene/psendogene) 1.78659
6362
RAPSN receptor associated 2.46597 ODF3L1 outer dense fiber of sperm | -
protein of the synapse 4465 tails 3 like 1 1.78659
6362
SNX3 sorting nexin 3 2.45943 CCDC3 coiled-coil domain -
1619 containing 3 1.78659
6362
FERMT2 fermitin family member | 2.45943 SSPN sarcospan -
2 1619 1.78659
6362
CCR5 C-C motif chemokine 244441 KLKI1 kallikrein 1 -
receptor 5 0478 1.78659
(gene/pseudogene) 6362
UPKI1A uroplakin 1A 2.43962 SENP7 SUMO I/sentrin specific e
[0180] 3138 peplidase 7 1.78689
7131
BCL2L2 BCL2 like 2 2.43629 CAML calcinm modulating -
512 ligand(Caml) 1.78773
5284
2610002M0 | Description Not Found 2.43295 YEATS2 YEATS domain -
6RIK 9407 containing 2 1.78862
7083
CENPN centromere protein N 2.43295 SERPINF2 | serpin family F member2 | -
9407 1.79181
4071
HBEGF heparin binding EGF 243090 KCNMBI1 potassinm calcinm- -
like growth factor 254 activated chamnel 1.79259
subfamily M regulatory 7191
beta subunit 1
TYMS thymidylate synthetase 242710 FCHO2 FCH domain only 2 -
3287 1.79266
6489
MGA MGA. MAX 242093 BBSY Bardet-Biedl syndrome 9 -
dimerization protein 9834 1.79273
4984
RAIL4 retinoic acid induced 14 | 2.42626 OLFR323 olfactory receptor -
755 323(01fr323) 1.79460
9131
CFI complement factor I 241953 CD247 CD247 molecule -
8892 1.79608
1585
PLK4 polo like kinase 4 2.41953 HIST2H2A | histone cluster 2, -
8892 Al H2aal(Hist2h2aal) 1.79684
7743
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SLC6AY solute carner family 6 241953 PDK1 pyruvate dehydrogenase -
member 9 8892 kinase 1 1.80056
3818
TMED?2 (ransmembrane p24 2.41953 NRARP NOTCH-regulated ankyrin | -
trafficking protein 2 8892 repeat protein 1.80304
9246
TMEMI120 | transmembrane protein 241857 BTBDI1 BTB domain containing -
B 120B 423 11 1.80479
3263
TRIM36 tripartite mofif 241785 CSF2RA colony stimulating factor2 | -
containing 36 2515 receplor alpha subunif 1.80508
9518
CCDCY3 coiled-coil domain 241616 DEXI Dexi homolog -
containing 93 4165 1.80699
8156
SLC25A35 | solute carrier family 25 240936 OLFRI1276 | olfaclory receplor -
member 35 7225 1276(0lrl276) 1.80735
4922
BNC1 basonuclin 1 2.40599 TCSTV3 2-cell-stage, variable -
236 group, member 3(Tcstv3) 1.80735
4922
FOXL2 forkhead box L2 2.40599 SPRR2D small proline rich protein -
236 2D 1.80735
4922
TFPI2 tissue factor pathway 2.40599 SEMA4G semaphorin 4G -
inhibitor 2 236 1.80735
4922
NET1 ncuroepithelial cell 2.40599 KCNK9 potassium two pore -
transforming 1 236 domain channel subfamuly | 1.80735
[0181] K member 9 4922
SLCO2A1 | solute carricr organic 2.40599 SNAPC3 small nuclear RNA -
anion transporter family | 236 activating complex 1.80738
member 2A1 polypeptide 3 5513
A730008H2 | Description Not Found 2.39927 AXIN2 axin 2 -
3RIK 5037 1.80842
9403
CDKN2B cvclin dependent kinase | 2.39726 PCNXL3 Description Not Found -
inhibitor 2B 4578 1.80899
5133
ZFP532 zinc finger protein 239313 KLHL7 kelch like family member | -
532(Zfp532) 8801 7 1.80901
6035
GTSEL G2 and S-phase 2.39242 ZFP281 zinc finger protein -
expressed 1 8431 281(ZIp281) L.8L155
6991
CCDC14 coiled-coil domain 2.39231 CHRNB?2 cholinergic receptor -
containing 14 7423 nicotinic beta 2 subunit 1.81249
8225
ADATI adenosine deaminase, 2.39231 TBCIDI15 | TBCI domain family -
tRNA specific 1 7423 member 15 1.81290
9044
DGKH diacylglveerol kinase eta | 2.39231 GALNT?9 polypeptide N- -
7423 acetylgalactosaminyltransf | 1.81340
crase 9 7449
ZRSR1 zinc finger CCCH-type. | 2.39231 DYNCII1 dynein cytoplasmic 1 -
RNA binding motif and | 7423 intermediate chain 1 1.81343
serine/argining rich 1 4179
NFE2 nuclear factor, ervthroid | 2.39152 MYHSR myosin heavy chain 8 -
2 9377 1.81403
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224
CD63 CD63 molecule 2.38785 CEP57 centrosomal protein 57 -
3137 1.81568
4972
MIB1 mindbomb E3 ubiquitin | 2.38645 LTK leukocyte receptor tyrosine | -
protein ligase 1 559 kinase 1.81762
3258
TSN translin 2.38234 COMMD?2 COMM domain containing | -
9023 2 1.81762
3258
2510003E0 | Description Not Found 2.37851 MEF2C myocyte enhancer factor -
4RIK 1623 2C 1.81762
3258
BC043934 | ¢cDNA sequence 2.37851 LONRF2 LON peptidase N-terminal | -
BC043934(BC043934) 1623 domain and ring finger 2 1.81794
1412
AHCYLI1 adenosylhomocysteinase | 2.36673 PDCDoIP programmed cell death 6 o
like 1 4247 interacting protein 1.82057
5529
OLFR731 olfactory receptor 2.36457 DHXI16 DEAH-box helicase 16 -
T31(0OMfr731) 2432 1.82066
1084
CDKN2A cyvclin dependent kinase | 2.36457 ZFYVEILY zinc finger FY VE-type =
inhibitor 2A 2432 containing 19 1.82528
1028
SLC29A4 solute carrier family 29 2.36457 H2-T10 histocompatibility 2, T -
member 4 2432 region locus 10(H2-T10) 1.82621
8639
SLC4A10 solute carrier family 4 2.36457 ARIDIA AT-rich interaction :
[0182] member 10 2432 domain 1A 1.82704
3205
CYCS cvtochrome ¢, somatic 235187 NOD1 nucleotide binding -
2866 oligomerization domain 1.82718
containing 1 5706
COL5Al collagen type V alpha 1 | 2.35049 2610318N0 | Description Not Found -
7247 2RIK 1.82781
9025
UTRN utrophin 2.35049 BC048644 | cDNA sequence -
7247 BC048644(BC048644) 1.82781
9025
AURKA aurora kinase A 2.34967 CDC42EP2 | CDC42 effector protein 2 -
8136 1.82781
9025
KREMEN2 | kringle containing 2.34943 CCL25 C-C motif chemokine -
transmembrane protein2 | 1709 ligand 25 1.82781
9025
FGL2 fibrinogen like 2 2.34640 TBXo6 T-box 6 -
9407 1.82781
9025
NCAMI neural cell adhesion 2.34340 PLEKHG4 | pleckstrin homology and -
molecule 1 7822 RhoGEF domain 1.82781
containing G4 9025
ALGS8 ALGS, alpha-1.3- 2.34340 RADI18 RADI18, E3 ubiquitin -
glucosyltransferase 7822 protein ligase 1.83064
2494
OLFR703 olfactory receplor 2.33628 SLCI12AY9 solute carmer family 12 -
703(0Ifr703) 3388 member 9 1.83080
7586
SLC39A10 | solute carricr family 39 2.33628 NRI1D2 nuclear receptor subfamily | -
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member 10 3388 1 group D member 2 1.83794
3242
HISTIH2A | histone cluster 1, H2ah 232214 NLK nemo like kinase -
H 1712 1.84017
0811
TSGAS testis specific gene 2.32192 TTC37 tetratricopeptide repeat -
A8(Tsga8) 8095 domain 37 1.84046
2743
ELOVL2 ELOVL fatty acid 2.32192 DLG3 discs large MAGUK -
elongase 2 8095 scafTold protein 3 184150
7525
MLF1 mycloid leukemia factor | 2.32192 PCF11 PCF11 cleavage and -
1 8095 polyadenylation factor 1.84334
subunit 9827
FZD6 frizzled class receptor 6 | 2.32192 HISTIH4D | histone cluster 1, H4d -
8095 1.84638
6944
PLDI1 phospholipase D1 2.32192 PEX206 peroxisomal biogenesis -
8095 factor 26 1.84744
0096
IFRD2 interferon-related 2.32192 CYP2B10 cytochrome P450, family -
developmental regulator | 8095 2, subfamily b, 1.84799
2 polvpeptide 10(Cyp2b10) [ 6907
OLAI Obg-like ATPase | 2.32192 GDF3 growth differentiation =
8095 factor 3 1.84799
6907
ASPA aspartoacy lase 2.32192 GPR33 G protein-coupled receptor | -
8095 33 (gene/pseudogene) 1.84799
6907
[0183] TGFB3 transforming growth 232192 TDG thymine DNA glycosylase | -
factorbeta 3 8095 1.84799
6907
PKIG protein kinase (CAMP- 2.31469 HIPK3 homeodomain interacting | -
dependent, catalytic) 6526 protein kinase 3 1.84799
inhibitor gamma 6907
TNFRSF4 tumor necrosis factor 2.30883 PAPOLA poly(A) polymerase alpha | -
receptor superfamily 2886 1.84799
member 4 6907
IQCBI1 IQ motif containing B1 2.30798 MAPK4 mitogen-activated protein | -
4443 kinase 4 1.84799
6907
SLC16A11 | solute carrier family 16 2.30766 FRAT?2 frequently rearranged in -
member 11 2797 advanced T-cell 1.84969
lymphomas 2 115
1190002N1 | Description Not Found 230742 HEXIM1 hexamethylenc -
5RIK 8525 bisacetamide inducible 1 1.85103
5845
LCEIL late cornified envelope 2.30742 TATDN2 TalD DNase domain -
1L(Lcell) 8525 containing 2 1.85143
3223
RGSI13 regulator of G-protein 2.30742 KLRBIC killer cell lectin-like =
signaling 13 8525 receptor subfamily B 1.85425
member 1C(Klrblc) 3843
FBXWS F-box and WD repeat 2.29998 SLCI6A9 solute carrier family 16 -
domain containing 8 7517 member 9 1.85508
3462
SNCA synuclein alpha 2.29645 ACBD4 acyl-CoA binding domain | -
7407 containing 4 1.85573
9032
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OSGIN1 oxidative stress induced | 2.29449 REXO1 RNA exonuclease 1 -
growth inhibitor 1 1702 homolog 1.85798
0995
BC004004 | cDNA sequence 229278 OLFR1442 | olfactory receplor -
BC004004(BC004004) 1749 1442(0Olfr1442) 1.85928
6959
WNTI0A Wnt family member 10A | 2.29278 PHOSPHOI | phosphocthanolamine/pho | -
1749 sphocholine phosphatase 1.85974
7926
THGIL tRNA-histidine 229278 ITPKA nositol-trisphosphate 3- =
guanylyltransferase 1 1749 kinase A 1.85988
like 1803
MLHI1 mutL homolog 1 2.29278 ZFHX2 zinc finger homeobox 2 -
1749 1.86051
3882
RRM2 nibonucleotide reductase | 2.28943 TORIA torsin family 1 member A | -
regulatory subunit M2 5485 1.86094
9348
SHISA4 shisa family member 4 2.27798 CDKALI1 CDKS5 regulatory subunit -
4747 associated protein 1 like I | 1.86279
4137
DDAH2 dimethylarginine 2.27798 SMAD1 SMAD family member 1 -
dimethylaminohydrolase | 4747 1.86346
2 2047
APBAI1 amvloid beta precursor 2.26908 ZC3H13 zinc finger CCCH-type =
protein binding familv A | 5766 containing 13 1.86353
member | 5399
MMAB methylmalonic aciduria | 2.26491 ZSCAN20 zinc finger and SCAN -
(cobalamin deficiency) 1693 domain containing 20 1.86396
[0184] cblB type 2106
DIAPI Description Not Found 2.26303 EPB4.1L4A | Description Not Found &
4406 1.86789
6464
CARI14 carbonic anhydrase 2.26303 ZFP280C zinc [inger protein -
14(Carl4) 4406 280C(Zfp280c) 1.86789
6464
C2 complement component | 2.26303 GM1322 predicted gene -
2 4406 1322(Gm1322) 1.86789
6464
MAG myclin associated 2.26303 OLFR472 olfactory receptor -
glycoprotein 4406 472(01fr472) 1.86789
6464
KCNIP3 potassium voltage-gated | 2.26303 OLFR171 olfactory recepior -
channel interacting 4406 17 L{Olfr171) 1.86789
prolein 3 6464
CFD complement factor D 2.26303 OLFR1249 | olfactory receptor -
4406 1249(0O1fr1249) 1.86789
6464
CCNEL cyclin E1 226272 PRH1 proline rich protein Haelll | -
3645 subfamily 1 1.86789
6464
RYRI ryanodine receptor | 226130 ARSI arylsulfatase family -
5322 member [ 1.86789
6464
PROC protein C, inactivatorof | 2.25550 KRT7 keratin 7 -
coagulation factors Va 0733 1.86789
and VIlla 6464
ZFP27 zinc finger protein 2.24792 PCGF3 polycomb group ring -
27(Zfp27) 7513 finger 3 1.86789
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6464
TBX1 T-box 1 2.24792 PCTP phosphatidylcholine -
7513 transfer protein 1.86789
6464
DHRSI13 dehydrogenase/reductase | 2.24792 CALDI caldesmon 1 -
13 7513 1.86789
6464
HSPG2 heparan sulfate 2.24792 TREML2 triggering receptor -
proteoglycan 2 7513 expressed on myeloid cells | 1.86789
like 2 6464
FRMDS& FERM domain 2.2477 RTN4RLI reticulon 4 receptorlike 1 | -
containing 8 312 1.86789
6464
MIOX myo-inositol oxygenase | 2.24057 PARVA parvin alpha -
9987 1.86847
9018
LYRMI1 LYR motif containing 1 | 2.23266 NPCD neuronal pentraxin chromo | -
0757 domain(Npcd) 1.87190
2039
STAPI signal transducing 2.232606 RFXANK regulatory factor X -
adaptor family member 1 | 0757 associated ankyrin 1.87206
containing protein 109
NAT2 N-acetyltransferase 2 2.23266 MAP3K14 | mitogen-activated protein | -
0757 kinase kinase kinase 14 1.87229
1304
SRGAP3 SLIT-ROBO Rho 2.23266 KLHL9 kelch like family member | -
GTPase activating 757 9 1.87452
protein 3 8043
NXT2 nuclear transport factor 2 | 2.23266 SESNI1 sestrin 1 -
[0185] like export factor 2 0757 1.87526
0951
RCORI1 REST corepressor 1 2.23266 ADAMTS7 | ADAM metallopeptidase -
0757 with thrombospondin type | 1.87940
1 motif 7 4807
SRR serine racemase 2.23083 SNAPCI small nuclear RNA -
6503 activating complex 1.88488
polypeptide 1 993
IKBKAP inhibitor of kappa light 2.22617 ADAR adenosine deaminase, -
polypeptide gene 7109 RNA specific 1.88529
enhancer in B-cells, 9379
kinase complex-
associated protein
Al597479 expressed sequence 2.22581 LCEIC late cornified envelope 1C | -
Al597479(AI597479) 9675 1.88562
6461
POP1 POP1 homolog, 2.22496 FBX021 F-box protein 21 -
ribonuclease P/MRP 6365 1.88615
subunit 5099
SLC35E4 solute carrier family 35 2.21723 2610524H0 | Description Nol Found -
member E4 0716 ORIK 1.88752
5271
XAB2 XPA binding protein 2 2.21723 1700016K1 | Description Not Found -
716 9RIK 1.88752
5271
MREG melanoregulin 221292 ZFP715 zinc finger protein -
58 TI5(Zfp715) 1.88752
5271
FKBPI11 FK506 binding protein 221072 OLFR446 olfactory receplor -
11 1954 446(0lfr446) 1.88752
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5271
IGF2BP2 insulin like growth factor | 2.2077 PTK7 protein tyrosine kinase 7 -
2 mRNA binding protein | 9851 (inactive) 1.88752
2 5271
NUPI133 nucleoporin 133 220744 TMEMI117 | transmembrane protein -
7199 117 1.88752
5271
OLFRI1183 | olfactory receptor 2.20163 ITIH2 inter-alpha-trypsin -
1183(0IfT1183) 3861 inhibitor heavy chain 2 1.88752
5271
IL1F6 interleukin 1 family, 2.20163 TAGLN3 transgelin 3 -
member 6(11116) 3861 1.88752
5271
OTXI1 orthodenticle homeobox | 2.20163 IFI1203 interferon activated gene -
1 3861 203(11203) 1.88764
4112
MSH3 mutS homolog 3 2.20163 ATPIBI ATPase Nat/K+ -
3861 transporting subunit beta 1 | 1.88766
4186
SCN4B sodium voltage-gated 2.20163 BLCAP bladder cancer associated | -
channel beta subunit 4 3861 protein 1.888359
6201
CROCC ciliary rootlet coiled- 220163 IGFIR insulin like growth factor 1 | -
coil, rootletin 3861 receplor 1.89024
137
NSUN2 NOP2/Sun RNA 2.19434 HMG20A high mobility group 20A -
methyltransferase family | 9986 1.89057
member 2 9593
GAS2L1 growth arrest specific 2 2.19377 WDR24 WD repeat domain 24 =
[0186] like 1 1743 1.89152
7175
3110007F17 | Description Not Found 2.19074 CDX4 caudal type homeobox 4 -
RIK 0399 1.89265
5439
DEFB15 defensin beta 2.18580 CLDNI8 claudin 18 -
15(Defb15) 6545 1.89344
9375
CIQTNF2 Clqand tumor necrosis | 2.18586 IL4RA interleukin 4 receptor, -
factor related protein 2 6345 alpha(Il4ra) 1.89336
9594
RAPIGAP | RAPI1 GTPasc activating | 2.18586 RETNLA resistin like alpha(Retnla) | -
protein 6545 1.89573
9477
SNTB1 syntrophin beta 1 2.18586 AA388235 | expressed sequence -
6545 AA3BB235(AA388235) 1.89573
9477
FAH fumarylacetoacetate 2.18292 ZC3Ho6 zinc finger CCCH-type -
hydrolase 5576 containing 6 1.89612
7489
AVPIL arginine vasopressin 2.17439 DO930015E0 | RIKEN cDNA -
induced 1 3775 6RIK D930015E06 1.89965
gene(D930015E06RIik) 6973
RPA2 replication protein A2 2.17275 NPFFR2 neuropeptide FF receptor 2 | -
1912 1.90207
3579
BRCA2 BRCA2, DNA repair 2.16873 IRAKI1 interleukin | receptor -
associated 2488 associated kinase 1 1.90243
374
RBM47 RNA binding motif 2.16591 CWF19L2 CWF19-like 2, cell cvcle -
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protein 47 1939 control (S. pombe) 1.90370
4505
MSL3L2 male-specific lethal 3- 2.15906 STK40 serine/threonine kinase 40 | -
like 2 1455 1.90396
(Drosophila)(Msl312) 4448
TNFRSF9 tumor necrosis factor 2.15607 MARS2 methiony l-IRNA -
receptor superfamily 1704 synthetase 2, 1.90457
member 9 mitochondrial 1951
TRF transferrin(Trh) 2.15458 RABSA RABSA, member RAS -
8207 oncogene family 1.90635
0687
ZDHHCI15 | zinc finger DHHC-type | 2.15437 OLFR1037 | olfactory receptor -
containing 15 2546 1037(01fr1037) 1.90689
0596
1GJ Description Not Found 2.15380 ARHGAP2 | Rho GTPase activating -
5336 2 protein 22 1.90689
0596
FBXO027 F-box protein 27 2.15380 DENNDIB | DENN domain containing | -
5336 1B 1.90689
0596
ZDHHC24 | zinc finger DHHC-type | 2.15380 EAPP E2F associated -
containing 24 5336 phosphoprotein 1.90689
0596
SPCS2 signal peptidase complex | 2.15380 ANKRDI13 | ankyrin repeat domain -
subunit 2 5336 D 13D 1.90689
0596
UCN3 urocortin 3 2.15380 EFCAB2 EF-hand calcium binding | -
5336 domain 2 1.90689
0596
[0187] SLC35A1 solute carrier family 35 | 2.15380 HOXCY homeobox C9 S
member Al 5336 1.90689
0596
PODXL podocalyxin like 2.15380 SENP6 SUMO I/sentrin specific -
5336 peplidase 6 1.90795
6932
FAMI154B Description Not Found 2.15379 SIDTI SID1 transmembrane -
2145 family member 1 1.90828
6674
NRP1 neuropilin 1 214747 2310057J18 | Description Not Found -
0553 RIK 1.91647
6644
ERGICI1 endoplasmic reticulum- | 2.14710 SPRYD4 SPRY domain containing | -
golgi intermediate 4727 + 1.91647
compartment 1 6644
RNF26 ring finger protein 26 2.14681 LYG6D lymphocyte antigen 6 -
0011 complex, locus D 1.91647
6644
LCN3 lipocalin 3(Lcn3) 2.13750 PPARGCIB | PPARG coactivator | beta | -
3524 1.91729
1956
FMOI flavin containing 2.13750 SH3TC1 SH3 domain and -
monooxygenase | 3524 tetratricopeptide repeats 1 1.91790
6346
RAB20 RAB20, member RAS 2.13750 FOXO1 forkhead box O1 -
oncogene family 3524 1.92020
9106
KATNALI | katanin catalytic subunit | 2.13750 DHX40 DEAH-box helicase 40 -
Al like 1 3524 1.92062
3917

57



" BB B

CN 110740748 A 55/102 11
GPR107 G protein-coupled 2.13642 RECQLS RecQ like helicase 5 -
receptor 107 4717 1.92066
4575
MELK maternal embryonic 2.13339 RBMIS5 RNA binding motif -
leucine zipper kinase 9125 protein 15 1.92261
6041
KCTD9 potassium channel 2.13207 EGLN2 egl-9 family hypoxia -
tetramerization domain 329 inducible factor 2 1.92407
containing 9 9933
PBK PDZ binding kinase 2.13041 GPRI112 Description Not Found =
7144 1.92599
9419
ENPP5 cctonucleotide 2.12411 OLFR829 olfactory receptor -
pyvrophosphatase/phosph | 2676 829(01fr829) 1.92599
odiesterase 5 (putative) 9419
ZDHHCIL6 | zinc finger DHHC-type | 2.12361 OLFR684 olfactory receplor -
containing 16 008 684(0Olr684) 1.92599
9419
OLFR1346 | olfactory receptor 2.12101 RETN resistin -
1346(0Ifr1346) 5401 1.92599
9419
MILL1 MHC I like leukocyte 2.12101 ST6GALN | ST6 N- -
1(Milll) 5401 AC2 acetylgalactosaminide 1.92599
alpha-2.6-sialyltransferase | 9419
2
RHCG Rh family C 2.12101 FES FES proto-oncogenc, -
glycoprotein 5401 tvrosine kinase 1.92599
9419
CLDNI claudin 1 2.12101 KIFI3A kinesin family member -
[0188] 5401 13A 1.92599
9419
LHX3 LIM homeobox 3 2.12101 TRPTI tRNA phosphotransferase | -
5401 1 1.92645
7816
TUBB2A tubulin beta 2A class ITa | 2.12101 PLCB2 phospholipase C beta 2 -
5401 1.92734
3833
GSG2 germ cell associated 2, 2.11941 NADSYNIL | NAD synthetase 1 -
haspin 2265 1.92967
4394
HYAL2 hyaluronoglucosaminida | 2.10734 4833420G1 | Description Not Found -
se 2 5942 7RIK 1.93060
469
1700003F12 | Description Not Found 2.10433 P2RY 10 purinergic receptor P2Y10 | -
RIK 666 1.93073
7338
RUSC2 RUN and SH3 domain 2.10433 PPAPDC3 Description Not Found -
containing 2 666 1.93545
9748
LRRIQ3 leucine rich repeats and | 2.10433 DIP2B disco interacting prolein 2 | -
1Q motil containing 3 666 homolog B 1.93545
9748
CHSYI chondroitin sulfate 2.10433 RHAG Rh-associated =
synthase 1 666 glycoprotein 1.93545
9748
DUSP23 dual specificity 2.10433 EMID1 EMI domain containing 1 | -
phosphatase 23 666 1.93545
9748
RRAGB Ras related GTP binding | 2.10433 RNF4 ring finger protein 4 -
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B 666 1.93883
4579
KCNAB3 potassium voltage-gated | 2.10433 UBLS5 ubiquitin like 3 -
channel subfamily A 666 1.93895
regulatory beta subunit 3 2478
GRPEL2 GrpE like 2, 210312 PROSC proline synthetase -
mitochondrial 9681 cotranscribed homolog 1.94016
(bacterial) 675
TRAF2 TNF receplor associated | 2.10202 FZD5 frizzled class receplor 5 -
factor 2 9095 1.94250
3137
COoQ7 coenzyme Q7, 2.10020 UBE2DI1 ubiquitin conjugating -
hydroxylase 5246 enzyme E2 D1 1.94277
5467
TMEMI126 | transmembrane protein 2.09918 KLRA7 killer cell lectin-like -
B 126B 7297 receptor, subfamily A, 1.94351
member 7(Klra7) 757
SGPL1 sphingosine-1-phosphate | 2.09711 TMEMG63C | transmembrane protein -
Ivase 1 2667 63C 1.94425
562
CAPN2 calpain 2 2.09644 2810006K2 | Description Not Found -
7979 3RIK 1.94485
8446
CHEK2 checkpoint kinase 2 2.08845 OLFR672 olfactory receptor -
7439 672(01fr672) 1.94485
8446
GLRP1 glutamine repeat protein | 2.08746 OLFR1347 | ollactory receplor -
1(Glrp1) 2841 1347(0Olir1347) 1.94485
8446
[0189] RTN4R reticulon 4 receptor 208746 MTTP microsomal triglyceride -
2841 transfer protein 1.94485
8446
TRIM37 tripartite motif 2.08746 MSXI1 msh homeobox 1 -
containing 37 2841 1.94485
8446
NUCB2 nucleobindin 2 2.08746 BSND barttin CLCNK type -
2841 accessory beta subunit 1.94485
8446
UBE2T ubiquitin conjugating 2.07361 MARKI1 microtubule affinity -
enzyme E2 T 6696 regulating kinase 1 1.94485
8446
CREB3L3 cAMP responsive 2.07038 CHRNB1 cholinergic receptor -
element binding protein | 9328 nicotinic beta 1 subunit 1.94485
3 like 3 8446
CHRM4 cholinergic receptor 2.07038 CRYLI crystallin lambda 1 -
muscarinic 4 9328 1.94641
9425
SLC16A13 | solute carrier family 16 2.07038 TEC tec profein fyrosine kinase | -
member 13 9328 1.94733
0641
OLFML2B olfactomedin like 2B 2.07038 XKR6 XK related 6 -
9328 1.95031
589
CSNKI1G1 casein kKinase 1 gamma 1 | 2.07038 ARC activity-regulated -
9328 cyloskeleton-associated 1.95363
protein 6949
SI00A 14 S100 calcium binding 2.07038 WFDC10 WAP four-disulfide core -
protein Al4 9328 domain 10(Wfdc10) 1.95419
631
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SMYD4 SET and MYND domain | 2.07038 OLFR866 olfactory receplor -
containing 4 9328 866(0MT866) 1.95976
8144
CH25H cholesterol 25- 2.07038 WIPI2 WD repeat domain, 5
hydroxylase 9328 phosphoinositide 1.96017
interacting 2 1668
TEX2 testis expressed 2 2.06787 OLFR948 olfactory receptor -
5748 948(01fr948) 1.96347
4124
SYNI synapsin [ 2.06342 CRTAM cviotoxic and regulatory -
9187 T-cell molecule 1.96347
4124
CYP3A13 cytochrome P450, family | 2.06058 CCDCl116 coiled-coil domain -
3. subfamily a. 1758 containing 116 1.96347
polypeptide 4124
13(Cyp3al3)
CBX8 chromobox 8 2.06029 ALAS2 5'-aminolevulinate -
7534 synthase 2 1.96347
4124
TOR2A torsin family 2 member | 2.05653 SDC4 syndecan 4 -
A 5553 1.96347
4124
E230025N2 | Riken cDNA 2.05311 LENG1 leukocyte receptor cluster | -
2RIK E230025N22 1336 member 1 1.96347
gene(E230025N22Rik) 4124
OLFRY963 olfactory receptor 2.05311 TRIM65 tripartitc motif containing | -
963(01fr963) 1336 65 1.96347
4124
OLFR6Y4 olfactory receptor 2.05311 ADRA2B adrenoceptor alpha 2B -
[0190] 694(0lr694) 1336 1.96347
4124
AKRIBS8 aldo-keto reductase 2.05311 CPSF4 cleavage and -
family |, member 1336 polvadenylation specific 1.96401
B8(Akrlb8) factor 4 6356
UGDH UDP-glucose 6- 2.05311 LRCHI leucine rich repeats and -
dehydrogenase 1336 calponin homology 1.96606
domain containing 1 8313
CLPB ClpB homolog, 2.05311 CPXMI carboxypeplidase X (M14 | -
mitochondrial AAA 1336 family), member 1 1.96782
ATPase chaperonin 195
KLHDC9 kelch domain containing | 2.05311 PARPG poly(ADP-ribose) -
9 1336 polymerase family 1.96836
member 6 2498
MCPH1 microcephalin 1 2.05121 GTF3C2 general transcription factor | -
1057 11IC subunit 2 1.97568
7807
IL2RA interlenkin 2 receptor 2.04922 NEDD4L ncural precursor cell -
subunit alpha 5103 expressed. 1.97851
developmentally down- 8523
regulated 4-like, E3
ubiquitin protein ligase
CARY carbonic anhydrase 2.04439 DICER1 dicer 1., nibonuclease I11 -
9(Car9) 4119 1.97959
126
USP10 ubiquitin specific 2.04439 GBA2 glucosylceramidase beta2 | -
peptidase 10 4119 1.98038
7638
FASTKD?2 FAST kinase domains 2 | 2.04439 OLFR1269 | olfactory receplor -
4119 1269(0lfr1269) 1.98185
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2653
STRAI3 stimulated by retinoic 2.04439 EARIO eosinophil-associated, -
acid 13 4119 ribonuclease A family, 1 98185
member 10(Earl0) 2653
HISTIH2A | histone cluster 1, H2ad 2.04411 ADAMS ADAM metallopeptidase -
D 1161 domain 5 (pseudogene) 1.98185
2653
PLAIA phospholipase Al 2.03715 MEDI mediator complex subunit | -
member A 7781 1 1.98185
2653
MCM3 minichromosome 2.03646 FGFRL1 fibroblast growth factor -
maintenance complex 2274 receptor-like 1 1.98185
component 3 2653
PIF1 PIF1 5'-to-3' DNA 2.03609 EXTLI exostosin like S
helicase 4966 glycosyltransferase 1 1.98185
2653
GALRI1 galanin receptor 1 2.03562 ZFHX3 zing finger homeobox 3 -
391 1.98185
2653
DLD dihydrolipoamide 2.03562 FBXO30 F-box protein 30 -
dchydrogenase 391 1.98185
26353
GGCX gamma-glutamy| 2.03562 RNF112 ring finger protein 112 -
carboxylase 391 1.98468
1148
CEPGS centrosomal protein 68 2.03562 PARP3 poly(ADP-ribose) -
391 polymerase family 1.98599
member 3 548
MMPI11 mairix metallopeptidase | 2.03562 AIRE autoimmune regulator -
[0191] 11 391 1.98641
0935
STMN1 stathmin 1 2.03331 CYB561D1 | cvtochrome b361 family -
6653 member DI 1.98710
7951
SLCO4ALl solute carrier organic 2.03217 TRAPPCS | trafficking protein particle | -
anion transporter family | 627 complex 5 1.98726
member 4$A1 9174
TIALL TIAL cyiotoxic granule- | 2.02888 RFTN2 raftlin family member 2 -
associated RNA binding | 965 1.98749
protein-like 1 308
0610009B2 | Description Not Found 2.01792 FRATI frequently rearranged in -
2RIK 1908 advanced T-cell 1.99989
lymphomas 1 4159
GM1673 predicted gene 2.01792 DMC1 DNA meiotic recombinase | -2
1673(Gm1673) 1908 1
CCL26 C-C motif chemokine 2.01792 RIPK4 receptor interacting -2
ligand 26 1908 sering/threonine kinase 4
ZWILCH zwilch kinetochore 2.01792 PVR poliovirus receptor -2
protein 1908
GABRAI gamma-aminobutyric 2.01792 LPIN2 lipin 2 -2
acid type A receptor 1908
alphal subunit
ACP2 acid phosphatase 2, 201714 THAP2 THAP domain containing | -2
lysosomal 3376 2
FAMI31A | family with sequence 2.01321 SHE Src homology 2 domain -2
similarity 131 member A | 9985 containing E
PXMP4 peroxisomal membrane 2.01249 ARHGAP2 | Rho GTPase activating -
protein 4 7517 5 protein 25 200561
8551
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CDCo6 cell division cycle 6 201116 CSFIR colony stimulating factor 1 | -
6077 receplor 200635
0699
AXL AXL receptor tvrosine 2.00813 ZFP1 ZFP1 zinc finger protein -
kinase 1619 2.00790
4843
RBBP7 RB binding protein 7, 2.00674 SFN stratifin -
chromatin remodcling 6832 2.00898
factor 783
PABPC4 poly(A) binding protein | 2.00526 COL17A1 collagen type XVIl alpha 1 | -
cyvtoplasmic 4 0152 2.01038
637
HISTIH2A | histone cluster 1, H2ak 2.00330 XKRX XK related, X-linked -
K 7679 201056
96
MTFMT mitochondrial 2.00175 BRDS bromodomain containing 8 | -
methionyl-IRNA 4595 2.01346
formy ltransferase 226
ZFP449 zinc finger protein 2 ZFP213 zinc finger protein -
449(Zfp449) 213(Zfp213) 201353
2276
D930020B1 | RIKEN cDNA 2 ZFY2 zinc finger protein 2, Y- -
SRIK DY30020B18 linked(Z{v2) 201565
gene(D930020B18Rik) 7249
LCEID late cornified envelope 2 MAP3K3 mitogen-activated protein | -
1D kinase kinase kinase 3 201612
652
UCN urocortin 2 ZFP445 zinc [inger prolein -
445(ZIp445) 201792
[0192] 1908
SYT4 synaptotagmin 4 2 MTAP7D3 | MAP7 domain containing | -
3(Mtap7d3) 201792
1908
GPR132 G protein-coupled 2 TMPRSS11 | transmembrane protease, -
receptor 132 A serine 11A 201792
1908
SDHD succinate dehydrogenase | 2 OLFM2 olfactomedin 2 -
complex subunit D 201792
1908
PANK3 pantothenate kinasc 3 2 GRM4 glutamate metabotropic -
receptor 4 201792
1908
SBSN suprabasin 1.99095 ONECUT2 | one cut homeobox 2 -
486 201792
1908
WDR59 WD repeat domain 59 1.98997 HNRNPH3 | heterogencons nuclear -
6974 ribonucleoprotein H3 2.01792
1908
MTMR9 myotubularin related 1.98784 ZMYMS zine finger MY M-ty pe -
protein 9 4644 conlaiming 5 2.02020
4421
IL15RA interleukin 15 receptor 1.98562 RAPGEF6 | Rap guanine mucleotide -
subunit alpha 8881 exchange factor 6 2.02095
3989
RHBDF2 rhomboid 5 homolog 2 1.98468 CD34 CD34 molecule -
1148 202671
4044
NHLRC2 NHL repeat containing 2 | 1.98375 ACVR2B activin A receptortype 2B | -
117 2.02671
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4044
NMRALIL NmrA-like family 1.98337 RILP Rab mteracting lysosomal | -
domain containing 1 0163 profein 2.02680
0059
OLFR120 olfactory receptor 1.98185 EMRI Description Not Found =
120(01fr120) 2653 203121
8731
OLFR1051 | olfactory receptor 1.98185 DNAJA2 Dnal heat shock protein -
1051(0Olr1051) 2653 family (Hsp40) member 203129
A2 1874
PCDHGAY | protocadherin gamma 1.98185 SEMA4B semaphorin 4B -
subfamily A, 9 2653 203198
5281
FST follistatin 1.98185 1700015E1 | Description Not Found -
2653 3RIK 2.03562
391
RECQL4 RecQ like helicase 4 1.97661 RHOXI1 reproductive homeobox -
1605 I(Rhoxl) 2.03562
391
NFKBILI NFKB inhibitor like 1 1.97096 TCP11 t-complex 11 -
9489 203562
391
TUBDI1 tubulin delta 1 1.96436 FBXWII F-box and WD repeat -
7355 domain containing 11 2.03562
391
FSD1 fibronectin type I1T and 1.96347 ALXI1 ALX homeobox 1 -
SPRY domain 4124 2.03562
containing 1 391
GDF5 growth differentiation 1.96347 BST1 bone marrow stromal cell | -
[0193] factor 5 4124 antigen 1 2.03562
39l
TREMLA4 triggering receptor 1.96347 GPR&3 G protein-coupled receptor | -
expressed on myeloid 4124 83 2.03562
cells like 4 391
SORD sorbitol dehydrogenase 1.96347 RECK reversion inducing -
4124 cvsleine rich protein with | 2.03611
kazal motifs 2118
HEBP1 heme binding protein 1 1.96347 ABHDI14B | abhydrolase domain -
4124 containing 14B 2.04046
0993
KDELR2 KDEL endoplasmic 1.96155 GPRCOA G protein-coupled receptor | -
reticulum protein 465 class C group 6 member A | 2.04212
retention receptor 2 2888
TRPV4 transient receptor 1.95884 GRAMD3 GRAM domain containing | -
potential cation channel | 2675 3 2.04229
subfamily V member 4 6131
ABHD5 abhydrolase domain 1.95738 IMPACT impact RWD domain -
containing 5 9419 profein 2.04243
6285
YODI1 YOD1 deubiquitinase 1.95419 TOP1 topoisomerase (DNA) 1 -
631 2.04439
4119
MAGOHB | mago homolog B, cxon 1.95293 NACC2 NACC family member 2 -
junction complex core 2368 2.04439
component 4119
TSPAN2 tetraspanin 2 1.95176 PKNOX1 PBX/knotled 1 homeobox | -
103 1 2.04579
7938
LDB3 LIM domain binding 3 1.94850 TMEM79 transmembrane protein 79 | -
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842 2.04662
8729
1700067P10 | Description Not Found 1.94485 MYCBP2 MYC binding protein 2, =
RIK 8446 E3 ubiquitin protein ligase | 2.04736
8853
9530091C0 | Description Not Found 1.94485 MASI MASI proto-oncogene, G | -
8RIK 8446 protein-coupled receptor 2.04805
5651
RHOJ ras homolog family 1.94485 GEMING6 gem nuclear organelle -
member J 8446 associated protein 6 2.05311
1336
SFRP1 secreted frizzled related | 1.94485 TMEMI100 | transmembrane protein -
protein 1 8440 100 205311
1336
XPNPEP2 X-prolyl aminopeptidase | 1.94485 FOXI1 forkhead box I1 -
(aminopeptidase P) 2, 8446 205311
membrane-bound 1336
RNASE4 ribonuclease A family 1.93545 OPLAH 5-oxoprolinase (ATP- -
member 4 9748 hydrolysing) 2.05311
1336
NAPSA napsin A aspartic 1.93158 BC094916 | Description Not Found -
peptidase 6931 2.05833
7935
TIMM22 translocase of inner 1.93120 GZMM granzyme M -
mitochondrial membrane | 2999 206119
22 homolog (yeast) 3332
MTCH2 mitochondrial carrier 2 1.92977 RCOR2 REST corepressor 2 -
4464 206280
495
[0194] ADCK4 aarF domain containing | 1.92792 NR2EI nuclear receptor subfamily | -
kinase 4 1426 2 group E member 1 2.06366
268
PDSS1 prenyl (decaprenyl) 1.92624 NT5DC1 5'-nucleotidase domain -
diphosphate synthase, 5513 containing 1 2.06599
subunit 1 4119
ZFPY%4 zine finger protein 1.92599 SCN8A sodium voltage-gated -
94(ZIpY4) 9419 channel alpha subunit 8 2.06750
099
FABP9Y fatty acid binding protein | 1.92599 CBX7 chromobox 7 -
9 9419 2.06750
099
RNF170 ring finger protein 170 1.92599 FHADI1 forkhead associated -
9419 phosphopeptide binding 2.06811
domain 1 4527
TLR3 toll like receptor 3 1.92599 KCNQ3 potassinm voltage-gated -
9419 channel subfamily Q 2.06888
member 3 5643
LIPH lipase H 1.92599 BC025920 | zinc finger protein -
9419 pseudogene(BC025920) 207038
9328
PLEKHA7 | pleckstrin homology 1.92599 FCGR1 Fe receptor, IgG, high -
domain containing A7 9419 affinity I(Fcgrl) 2.07038
9328
LXN latexin 1.92446 SYN3 synapsin 11 -
06 207038
9328
PPCS phosphopantothenoylcys | 1.92294 KLHL5 kelch like family member | -
teine synthetase 738 5 2.07038
9328
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BTRC beta-transducin repeat 1.92065 EDA2R cclodysplasin A2 receplor | -
containing E3 ubiquitin 845 207038
protein ligase 9328
APIP APAF1 interacting 1.92032 STK38 sering/threonine kinase 38 | -
protein 6443 2.07038
9328
ANKI1 ankyrin 1 1.91647 CDKN2D cvclin dependent kinase -
6644 inhibitor 2D 207220
5467
TOMMT70A | translocase of outer 1.91310 IL6ST interleukin 6 signal -
mitochondrial membrane | 7017 transducer 2.07266
70 homolog A 0321
(veast)(Tomum70a)
ABCBIB ATP-binding cassette, 1.90803 OLFR427 olfactory receptor -
sub-family B 3945 427(01r427) 207431
(MDR/TAP). member 8985
1B(Abcbl1b)
ACNY Description Not Found 1.90689 BAIAP2 BAII associated protein2 | -
0596 2.07895
1341
DLXIAS distal-less homeobox 1. 1.90689 TIMP2 TIMP metallopeptidase -
antisense(DIx 1as) 0596 inhibitor 2 2.07980
5224
MRGPRD MAS related GPR 1.90689 CDCP1 CUB domain containing -
family member D 0596 profein 1 2.08399
1945
WDHDI1 WD repeat and HMG- 1.90689 RGS14 regulator of G-protein -
box DNA binding 0596 signaling 14 208419
protein | 8537
[0195] USP46 ubiquitin specific 1.90689 VASP vasodilator-stimulated -
peptidase 46 0596 phosphoprotein 2.08635
9868
PKN3 protein kinase N3 1.90689 ZFP318 zinc finger protein -
0596 318(Zfp318) 208746
2841
OSCAR osteoclast associated, 1.90689 PSG25 pregnancy-specific -
immunoglobulin-like 0596 glycoprotein 25(Psg25) 208746
receptor 2841
CDK2 cyclin dependent kinase | 1.90674 PDZDR PDZ domain containing 8 | -
2 6727 208746
2841
TRIMG2 tripartite motif 1.90552 DETI de-ctiolated homolog 1 -
containing 62 0967 (Arabidopsis) 2.08746
2841
SQLE squalene epoxidase 1.90376 CHST3 carbohydrate o
7694 sulfotransferase 3 208746
2841
MCMI10 minichromosome 1.89598 EHHADH enoyl-CoA., hydratase/3- -
maintenance 10 378 hydroxyacyl CoA 2.08746
replication initiation dehydrogenase 2841
factor
CCDCY90B | coiled-coil domain 1.89480 FCGRT Fc fragment of 1gG -
containing 90B 3124 receptor and transporter 2.09073
5607
SPATSI spermatogencsis 1.89284 CFP complement factor -
associated serine rich | 8083 properdin 2.09437
407
GPNMB glycoprotein nmb 1.89142 SOCS6 suppressor of cytokine -
7809 signaling 6 2.09463
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8136
MSTI1 macrophage stimulating | 1.88993 SYT11 synaptotagmin 1 1 -
148 209592
442
LTB4R1 leukotriene B4 receptor 1.88764 MBTPS2 membrane bound -
1(Ltb4rl) 4112 transcription factor 2.09592
peptidase, site 2 442
DNAJC5B | Dnal heat shock protein | 1.88752 MEFV Mediterranean fever -
family (Hsp40) member | 5271 2.09705
C5 beta 9135
PCDHGC4 | protocadherin gamma 1.88752 SRPK2 SRSF protein kinase 2 -
subfamily C, 4 5271 2.10044
313
HMX2 H6 family homeobox 2 1.88752 DUSP16 dual specificity -
527 phosphatase 16 2.10274
0277
NDUFAB1 | NADH:ubiquinone 1.88752 SLC6A7 solute carrier family 6 -
oxidoreductase subunit 5271 member 7 2.10312
AB1 9681
MGP matrix Gla protein 1.88752 HBB-B1 hemoglobin, beta adult -
5271 major chain(Hbb-b1) 2.10433
666
ZKSCAN2 | zinc finger with KRAB 1.88752 TNPO3 transportin 3 -
and SCAN domains 2 5271 2.10433
666
CCDCs1 coiled-coil domain 1.88752 CSNK2B casein kinase 2 beta -
containing 51 5271 2.10433
666
CTSK cathepsin K 1.88752 BCASI1 breast carcinoma amplified | -
[0196] 5271 sequence 1 2.10433
666
PRDMY PR domain 9 1.88752 INO80 INOSO complex subunit -
5271 2.10433
666
C8A complement component | 1.88752 MPG N-methylpurine DNA -
8 alpha subunit 5271 glycosylase 2.10433
666
NEUROG! | neurogenin | 1.88708 FOXP1 forkhead box P1 -
2413 2.10755
7734
NUSAP1 nucleolar and spindle 1.88695 USP21 ubiquitin specific -
associated protein 1 1242 peptidase 21 2.10765
8353
LZIC leucine zipper and 1.87789 LIMSI1 LIM zin¢ finger domain -
CTNNBIP1 domain 9051 containing 1 2.11270
conlaining, 0133
ZFP609 zinc finger protein 1.87774 FXYDI FXYD domain containing | -
609(ZIp609) 425 ion transport regulator 1 211270
0133
GPR87 G protein-coupled 1.8777 POU3F1 POU class 3 homeobox 1 -
receptor 87 425 2.11357
4207
GMPPB GDP-mannose 1.87152 OLFR3591 olfactory receptor -
pyrophosphorylase B 3637 591(01fr391) 211449
4844
TMEMI115 | transmembrane protein 1.87036 GRAMD4 GRAM domain containing | -
115 4796 4 2.11467
3101
DSNI DSNI1 homolog, MIS12 | 1.86847 BCL2 BCL2, apoptosis regulator | -
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kinetochore complex 9018 2.11587
component 8669
A530099J1 | Description Not Found 1.86789 PELI3 pellino E3 ubiquitin -
9RIK 6464 protein ligase family 2.11891
member 3 5146
1700007K0 | Description Not Found 1.86789 PPP1CB protein phosphatase 1 -
9RIK 6464 catalytic subunit beta 2.11923
6221
1810043G0 | Description Not Found 1.86789 TFF2 trefoil factor 2 -
2RIK 6464 2.12101
5401
UCHLI ubiquitin C-terminal 1.86789 GCA grancalcin -
hydrolase L1 6464 2.12101
5401
PTCH2 patched 2 1.86789 LYLI LYLI, basic helix-loop- -
6464 helix family member 212101
5401
APBB3 amvloid beta precursor 1.86789 ATG4B autophagy related 4B -
protein binding family B | 6464 cvsteine peptidase 2.12101
member 3 5401
PTER phosphotricsterase 1.86789 CCDCI102A | coiled-coil domain -
related 6464 containing 102A 2.12101
5401
PRKCE protein kinase C epsilon | 1.86789 ATP2AI ATPase -
6464 sarcoplasmic/endoplasmic | 2.12101
reticulum Ca2+ 5401
transporting |
PLEKHM3 | pleckstrin homology 1.86789 TERF2 telomeric repeat binding -
domain containing M3 6464 factor 2 2.12358
[0197] 5568
HISTIH4C | histone cluster 1, Hic 1.86789 LCN5 lipocalin 5(Lc¢nS) -
6464 2.12443
2612
PLS3 plastin 3 1.86789 TM6SF1 transmembrane 6 -
6464 superfamily member 1 212453
3495
DUSP4 dual specificity 1.86768 SSBP2 single stranded DNA -
phosphatase 4 6654 binding protein 2 2.12928
3017
SCLY sclenocysteine lvase 1.86280 KRTAPG-2 | keratin associated protein | -
2277 6-2 2.13750
3524
RPRDIA regulation of nuclear 1.86177 CRHBP corticotropin releasing -
pre-mRNA domain 7838 hormone binding protein 2.13750
conlaining 1A 3524
CCRL2 C-C motif chemokine 1.86175 TOPBPI topoisomerase (DNA) 11 -
receptor like 2 579 binding protein 1 2.13750
3524
CCT7 chaperonin containing 1.86163 SLC35A3 solute carrier family 35 -
TCP1 subunit 7 6037 member A3 2.13750
3524
ZFP217 zinc finger protein 1.86109 CACNB4 calcium voltage-gated -
217(Zp217) 7096 channel anxiliary subunit 2.13750
beta 4 3524
ACTN4 actinin alpha 4 1.85968 TASPI taspase 1 -
9938 2.13750
3524
KCNA3 potassium voltage-gated | 1.85913 HMBOXI homeobox containing 1 -
channel subfamilv A 5363 2.14531
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member 3 3833
CUL7 cullin 7 1.85859 ZFP62 ZFP62 zinc finger protein | -
7911 2.14567
7455
LRRC59 leucine rich repeat 1.85754 PCDHB4 protocadherin beta 4 -
containing 59 3219 2.14866
6128
PHTF2 putative homeodomain 1.85560 SLC35F3 solute carrier family 35 -
transcription factor 2 2651 member F3 2.15120
644
KDELC1 KDEL motif containing | 1.85255 AWS549877 | expressed sequence -
1 6218 AWS549877(AWS549877) 2.15132
4826
SEC24D SEC24 homolog D, 1.84838 GIMAPY GTPase, IMAP family -
COPII coat complex 41 member 9(Gimap9) 2.15240
component 0921
OLFR222 olfactory receptor 1.84799 ZFP329 zinc finger protein -
222(01fr222) 6907 329(Zfp329) 2.15380
5336
OLFR118 olfactory receptor 1.84799 KRT74 keratin 74 -
118(01fr118) 6907 2.15380
5336
CASKIN2 CASK interacting 1.84799 REG3A regenerating family -
protein 2 6907 member 3 alpha 215380
5336
TPK1 thiamin 1.84799 RAB4A RAB4A, member RAS -
pyrophosphokinasc 1 6907 oncogene family 2.15430
8231
NOL3 nucleolar protein 3 1.84799 CECR5 cat eye syndrome -
[0198] 6907 chromosome region, 2.15568
candidate 5 2653
UBAG ubiquitin like modifier 1.84738 ESM1 endothelial cell specific -
activating cnzyme 6 8943 molecule 1 215715
6463
RAVERI ribonucleoprotein, PTB 1.84615 HS6STI1 heparan sullate 6-O- -
binding 1 1947 sullotransferase 1 2.16482
0712
NATI10 N-acetyltransferase 10 1.84330 DDB2 damage specific DNA -
0131 binding protein 2 2.16833
83824
HIST1H3H | histone cluster 1, H3h 1.84205 5430435G2 | Description Not Found -
5889 2RIK 2.16992
5001
SNX8 sorting nexin 8 1.84098 ALOXI12B | arachidonate 12- -
5134 lipoxygenase, 12R type 2.16992
5001
POLR3K polymerase (RNA) III 1.83953 SLC34A3 | solute carrier family 34 .
subunit K 8616 member 3 2.16992
5001
WDRS55 WD repeat domain 55 1.83595 TNS4 tensin 4 -
7408 2.16992
5001
WDR93 WD repeat domain 93 1.83054 CANX calnexin -
1464 2.16992
5001
PLSCR1 phospholipid scramblase | 1.82863 BET1 Betl golgi vesicular -
1 5636 membrane trafTicking 2.16992
profein 5001
ARLG ADP ribosylation factor | 1.82781 BEST2 bestrophin 2 -
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like GTPasc 6 9025 2.16992
5001
NOL9 nucleolar protein 9 1.82781 USP28 ubiquitin specific -
9025 peptidase 28 2.17299
8154
PNKD paroxysmal 1.82781 PDE4B phosphodiesterase 4B .
nonkinesigenic 9025 2.17361
dyskinesia 4018
TMEMI139 | transmembrane protein 1.82781 CNOTH4 CCR4-NOT franscription | -
139 9025 complex subunit 4 2.17791
7792
ASPH aspartate beta- 1.82781 NECAPI NECAP endocytosis -
hydroxylase 9025 associated 1 2.17804
3245
LZTFLI1 leucine zipper 1.82781 JUN Jun proto-oncogene, AP-1 | -
transcription factor like 1 | 9025 transcription factor subunit | 2.17856
5309
RHEBLI Ras homolog enriched in | 1.82781 SLCI0A7 solute carrier family 10 -
brain like 1 9025 member 7 2.17990
909
CHCHD5 coiled-coil-helix-coiled- | 1.82552 IL17A interleukin 17A -
coil-helix domain 849 2.18170
containing 5 2586
GPD2 glycerol-3-phosphate 1.82414 ERICHI glutamate rich | -
dehydrogenase 2 8697 2.18228
6216
STK39 serine/threonine kinase 1.82360 HNIL hematological and -
39 8879 neurological expressed 1- | 2.18586
like 6545
[0199] MAGED2 | MAGE family member | 1.82086 SLFNLI schlafen like | -
D2 3253 218586
6545
TBC1DYB TBC1 domain family 1.81321 MYODI1 myogenic differentiation 1 | -
member 9B 9568 2.18586
6545
LSS lanosterol synthase (2,3- | 1.80954 TRIM35 tripartite motif containing | -
oxidosqualene-lanosterol | 0228 35 2.18386
cvelase) 6545
OLFR859 olfactory receptor 1.80735 CHRNE cholinergic receptor -
859(01fr859) 4922 nicotinic epsilon subunit 2.18639
7884
OLFR1225 | olfaclory receptor 1.80735 PHF21A PHD finger protein 2 1A -
1225(0lfr1225) 4922 2.19094
3197
[FNAI11 interferon alpha 1.80735 HISTIH2A | histone cluster 1, H2ae -
11(Ifnall) 4922 E 2.19669
8179
ARGIL arginase 1 1.80735 SATB1 SATB homeobox 1 -
4922 2.19865
9952
ASCL3 achaete-scute family 1.80735 LCN8 lipocalin 8 -
bHLH transcription 4922 220163
factor 3 3861
AGA aspartylglucosaminidase | 1.80735 ABCG5 ATP binding cassette -
4922 subfamily G member 5 220163
3861
MAP3K12 mitogen-activated 1.80653 KRBAI KRAB-A domain -
protein kinase kinase 0545 containing | 2.20295
kinase 12 9029
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COMMDI10 | COMM domain 1.80277 CD274 CD274 molecule =
containing 10 1724 2.20608

1393

STYX sering/threonine/tyrosine | 1.80125 DYRK2 dual specificity tyrosine -

interacting protein 1483 phosphorylation regulated | 2.20673
kinase 2 0511

EPHAG EPH receptor A6 1.79758 ZFP292 zinc finger protein -

3147 292(Zfp292) 2.20945
3366

SERPINA3 | serine (or cysleine) 1.79444 PRX peraxin -

F peptidase inhibitor, clade | 5043 220945
A, member 3366
3F(Serpina3f)

PUSI0 pseudouridy late synthase | 1.79181 SPAGI sperm associated antigen 1 | -

10 4071 2.20945
3366
RASLI12 RAS like family 12 1.79165 ASGR2 asialoglycoprotein B
2715 receptor 2 220978
4456

MRPL51 mitochondrial ribosomal | 1.78763 PTEN phosphatasc and tensin -

protein L51 1232 homolog 2.21501
3513

OLFR1306 | olfactory receptor 1.78659 IL1A interleukin 1 alpha -

1306(01r1306) 6362 221723
0716

BCL2AIC | Beell 1.78659 TPCN2 two pore segment channel | -
leukemia/lymphoma 2 6362 2 221723
related profein 0716
Alce(Bel2alc)

[0200] HOXDI1 homeobox D1 1.78659 IKBKB inhibitor of kappa light -
6362 polypeptide gene enhancer | 2.21723
in B-cells, kinase beta 716

MEMOI1 mediator of cell motility | 1.78659 ST6GALI ST6 beta-galactoside e

1 6362 alpha-2.6-sialyltransferase | 2.21834
I 2351

ARCNI1 archain 1 1.78659 TMEMIG61 | transmembrane protein -

6362 A 161A 2.23206
0757

NUDT10 nudix hydrolase 10 1.78659 STK32B serine/threonine kinase -

6362 32B 2.23266
757

SLC4A4 solute carrier family 4 1.78659 CHST14 carbohydrate -

member 4 6362 sulfotransferase 14 223266
0757

DHRS4 dehydrogenase/reductase | 1.7865% AQP3 aquaporin 3 (Gill blood -

4 6362 group) 2.23266
757

TOM1 target of mybl 1.78659 RASSF3 Ras association domain -
membrane trafficking 6362 family member 3 2.23350
protein 5898

TST thiosulfate 1.78659 OTUD7B OTU deubiquitinase 7B -
sulfurtransferase 6362 224292

3867

RIPK2 receptor interacting 1.78442 AP3M2 adaptor related protein -

sering/threonine kinase 2 | 8584 complex 3 mu 2 subunit 224748
1244

NAIP2 NLR family, apoptosis 1.78035 PSMAG6 proteasome subunit alpha | -
inhibitory protein 1745 6 224792
2(Naip2) 7513
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OLFR133 olfactory receplor 1.77946 PRCC papillary renal cell -
133(0lrl33) 628 carcinoma (translocation- | 2.24792
associated) 7513
NBR1 NBRI, autophagy cargo | 1.77699 ZFP688 zing finger protein -
receptor 5396 688(ZIp688) 226221
8541
GLISI GLIS family zinc finger | 1.77651 DOCKI11 dedicator of cytokinesis 11 | -
1 2203 2.26221
8541
SLC35A2 solute carrier family 35 1.77623 PLA2G4F | phospholipase A2 group -
member A2 2819 IVF 226303
4406
AU022252 expressed sequence 1.77455 MYPN myopalladin -
AU022252(AU022252) | 9318 2.26303
4406
OLFR64 olfactory receptor 1.77399 FRS2 fibroblast growth factor -
64(0lfr64) 1786 receptor substrate 2 226303
4406
PPAPDC2 Description Not Found 1.77198 STARDG StAR rclated lipid transfer | -
3065 domain containing 6 2.26303
4406
DIS3 DIS3 homolog, exosome | 1.77137 WSCD2 WSC domain containing 2 | -
endoribonuclease and 3'- | 5295 2.27065
5' exoribonuclcase 3766
4931440F15 | Description Not Found 1.77082 TLEI transducin like enhancer of | -
RIK 9046 split 1 227263
1746
ZFP77 zinc [inger protein 1.77019 HDHD3 haloacid dehalogenase like | -
TTUZIpT771) 569 hydrolase domain 2.27296
[0201] conlaining 3 6802
HMBS hydroxymethylbilane 1.76967 1700029J07 | Description Not Found -
synthase 6967 RIK 227798
1747
RCCl1 regulator of chromosome | 1.76826 CLEC2D C-type lectin domain -
condensation 1 7605 family 2 member D 2.27798
4747
SPAGS sperm associated antigen | 1.76798 PPMIG protein phosphatase. -
5 0257 Mg2+/Mn2+ dependent 227798
1G 747
TSPAN31 tetraspanin 31 1.76762 CDKNIB cvclin dependent kinase -
6782 inhibitor 1B 2.28097
0508
PCDHGB® | protocadherin gamma 1.76553 OASLI1 2'-5' oligoadenylate -
subfamily B, 8(PcdhgbB) | 4746 synthetase-like 1(Oasll) 228169
825
PRL2BI prolactin family 2, 1.76553 GO0S2 G0/G1 switch 2 -
subfamily b, member 4746 228204
1(Pri2bl) 5463
OBOX5 oocyle specific 1.76553 TMEML7 transmembrane protein 17 | -
homecobox 5(Obox3) 4746 2.28540
2219
PIK3R3 phosphoinositide-3- 1.76553 BLVRB biliverdin reductase B -
kinase regulatory subunit | 4746 229061
3 9427
MAP3K4 mitogen-activated 1.76553 GOSR1 polgi SNAP receplor -
protein kinase Kinase 4746 complex member 1 2.29089
kinase 4 7209
LRRC30 leucine rich repeat 1.76553 ZFP26 zinc finger protein -
containing 30 4746 26(Zfp26) 229278
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1749
EN2 engrailed homeobox 2 1.76553 CXCL2 C-X-C motif chemokine -
4746 ligand 2 229278
1749
HOOK3 hook microtubule- 1.76553 SNX7 sorfing nexin 7 -
tethering protein 3 4746 229278
1749
MYOYA myosin [XA 1.76553 ZDHHC23 zinc finger DHHC-type -
4746 conlaining 23 229278
1749
STX7 syntaxin 7 1.76506 GALNTG6 polypeptide N- -
0364 acetylgalactosaminyltransf | 2.29278
erase 6 1749
ATM ATM serine/threonine 1.76350 AMPD1 adenosine monophosphate | -
kinase 4031 deaminase | 229784
4157
KCNK6 potassium two pore 1.76338 GIMAPS GTPase, IMAP family =
domain channel 5753 member 5 230324
subfamily K member 6 6615
PQLC3 PQ loop repeat 1.75995 ATP5F1 ATP synthase, H+ -
containing 3 4577 transporting, 2.30539
mitochondrial Fo complex | 9163
subunit B1
KIFAP3 kinesin associated 1.75884 LHFPL2 lipoma HMGIC fusion -
protein 3 3168 partner-like 2 230742
8525
E2F4 E2F transcription factor | 1.75775 KIFIB kinesin family member 1B | -
4 2886 231323
1129
[0202] ETVS ETS variant 5 1.75770 TLE6 transducin like enhancerof | -
933 split 6 232192
8095
GTF2E2 general transcription 1.75666 SHF Src homology 2 domain -
factor I1E subunit 2 387 containing F 2.33069
1998
GPR150 G protein-coupled 1.75547 NGFR nerve growth factor -
receptor 150 927 receptor 233143
8521
E130308A1 | RIKEN cDNA 1.75488 KLRA4 killer cell lectin-like -
9RIK E130308A19 7502 receptor, subfamily A, 233448
gene(E130308A 19Rik) member 4(Klra4) 5632
DPYSL4 dihydropyrimidinase like | 1.75488 ITGAE integrin subunit alpha E -
4 7502 2.33594
8972
FNBPL formin binding protein 1 | 1.75468 PQLC2 PQ loop repeat containing | -
902 2 233614
1568
TMOD4 tropomodulin 4 1.75406 KLRB1A killer cell lectin-like -
4107 receptor subfamily B 233628
member 1A(KIrbla) 3388
ERLIN1 ER lipid raft associated 1 | 175115 IRF9 interferon regulatory factor | -
4691 9 233630
8285
ENOPHI1 enolase-phosphatase 1 1.74844 GATA3 GATA binding protein 3 -
7442 233897
1433
RAB31 RAB31, member RAS 1.74621 RSAD2 radical S-adenosyl -
oncogene family 5332 methionine domain 2.33997
containing 2 952
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HOXA®6 homeobox A6 1.74518 RNF215 ring finger protein 215 -
4623 234197
6415
TAS2R126 | tasle receplor, type 2. 1.74416 IL7R interleukin 7 receptor -
member 126(Tas2r126) 1096 2.34339
5577
AGXT2 alanine--glyoxylate 1.74416 ACP5 acid phosphatase 5, tartrate | -
aminotransferase 2 1096 resistant 234527
0806
STK32C sering/threonine kinase 1.74416 STYXLI1 serine/threonine/ty rosine -
32C 1096 interacting-like 1 2.34695
6889
P2RY2 purinergic receptor 1.74416 NOXO1 NADPH oxidase organizer | -
P2Y2 1096 1 2.35030
956
NWD1 NACHT and WD repeat | 1.74416 IGFALS insulin like growth factor | -
domain containing 1 1096 binding protein acid labile | 2.35866
subunit 4554
UQCRQ ubiquinol-cytochrome ¢ | 1.74416 STIMI stromal interaction -
reductase complex I11 1096 molecule 1 235933
subunit VII 5599
PPPIR3A protein phosphatase 1 1.74416 TMEMI186 | transmembrane protein -
regulatory subunit 3A 1096 186 236103
771
GOLTIA golgi transport 1A 1.74416 OLFR1043 | olfactory receptor -
1096 1043(01fr1043) 2.36457
2432
EZH1 enhancer of zeste 1 1.74416 DBERTDS82 | DNA scgment, Chr 8, -
polycomb repressive 1096 E ERATO Doi 82, 236457
[0203] complex 2 subunit expressed(DSErtd82¢) 2432
MTHFD2 methylenctetrahydrofolat | 1.74415 MYOG myogenin -
¢ dehydrogenase 4314 236457
(NADP+ dependent) 2, 2432
methenyltetrahvdrofolate
cvclohvdrolase
PGRMC1 progesterone receptor 1.74254 NCLN nicalin -
membrane component 1 5062 236457
2432
DNAIBI12 Dnal heat shock protein | 1.74186 MTSSI1 metastasis suppressor 1 -
fanuly (Hsp40) member | 3621 236457
B12 2432
DNAICI11 Dnal heat shock protein 1.73876 TRMU tRNA 5- -
family (Hsp40) member | 7837 methylaminomethyl-2- 236457
Cl1 thiouridylate 2432
methvltransferase
TOMM6 translocase of outer 1.73844 EMILIN2 elastin microfibril -
mitochondrial membrane | 8709 interfacer 2 236911
6 9767
RPS6KLI ribosomal protein S6 1.73839 MPVI17L MPV17 mitochondrial -
kinase like 1 3453 inner membrane protein 237155
like 8863
CDC73 cell division cycle 73 1.73665 Ww(C2 WW and C2 domain -
741 containing 2 237155
8863
NDC80 NDC80, kinctochore 1.73207 TMEMI78 | transmembrane protein -
complex component 8892 178(Tmem178) 2.37400
5585
TACC3 transforming acidic 1.73137 TPCN1 two pore segment channel | -
coiled-coil containing 2884 1 2.37523
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protein 3 2208
CPSF3 cleavage and 1.72792 LRRC45 leucine nich repeat -
polyadenylation specific | 6568 containing 45 237720
factor 3 7351
ARID3A AT-rich interaction 1.72647 1110059G1 | Description Not Found -
domain 3A 1722 ORIK 237791
5929
LLPH LLP homolog, long-term | 1.72610 MCOLN2 mucolipin 2 -
synaptic facilitation 7859 237851
1623
PCNA proliferating cell nuclear | 1.72544 DDX58 DEXD/H-box helicase 58 | -
antigen 1599 2.37851
1623
GJC2 gap junction protein 1.72297 H2-0A histocompatibility 2, O -
gamma 2 8517 region alpha locus(H2-Oa) | 2.38232
9516
OLFR373 olfactory receptor 1.72246 RARG retinoic acid receptor -
373(0Mr373) 6024 gamma 2.38882
777
H2-T24 histocompatibility 2, T 1.722406 SERPINB1 | serine (or cysieine) -
region locus 24(H2-T24) | 6024 A peptidase inhibitor, clade | 2.39231
B, member la(Serpinbla) | 7423
AKAP7 A-kinase anchoring 1.72246 GHRL ghrelin/obestatin -
protein 7 6024 prepropeptide 239231
7423
NDUFB7 NADH:ubiquinone 1.72246 ZMAT4 zinc finger matrin-tvpe 4 -
oxidoreductase subunit 6024 239231
B7 7423
PRRI11 proline rich 11 1.72246 BTBDo6 BTB domain containing 6 | -
[0204] 6024 2.39289
7478
TIP1 tight junction protein 1 1.72246 KLRAIG killer cell lectin-like -
6024 receptor, subfamily A, 239453
member 16(Klral6) 4969
S100A3 S100 calcium binding 1.72246 EPSI5L1 epidermal growth factor -
protein A3 6024 receplor pathway substrate | 2.39701
15 like 1 2831
KRT78 keratin 78 1.71872 VCPIPL valosin containing protein | -
9711 interacting protein 1 239730
3585
GMDS GDP-mannose 4.6- 1.71790 RRP7A ribosomal RNA processing | -
dehydratase 741 7 homolog A 2.40499
2223
PDGFB platelet derived growth 1.71440 ILIB interleukin I beta -
factor subunit B 0534 2.40599
236
SLC36A1 solute carrier family 36 1.71429 NATI14 N-acetyltransferase 14 -
member 1 7338 (putative) 240599
236
RSU1 Ras suppressor protein 1 | 1.71264 SLC40A1 solute carrier family 40 -
7036 member 1 2.40599
236
STX12 syntaxin 12 1.71191 RAB37 RAB37, member RAS -
1478 oncogene family 2.40399
236
SLC25A34 | solute carrier family 25 171149 IL17RA interleukin 17 receplor A | -
member 34 4907 2.40399
236
AFG3L2 AFG3 like matrix AAA | 1.71105 BACEl beta-secretase 1 -
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peptidase subunit 2 7 2.40599
236
RPL24 ribosomal protein L.24 1.70919 CTNS cvstinosin, lysosomal -
3708 cvsline transporter 240599
236
UBE3C ubiquitin protein ligase 1.70878 IFIT3 interferon induced protein | -
E3C 9682 with tetratricopeptide 241140
repeats 3 4504
CARI2 carbonic anhydrase 1.70867 ZFYVE21 zing finger FY VE-type -
12(Carl2) 626 containing 21 241237
8292
ZFP207 zinc finger protein 1.70760 1700016D0 | Description Not Found -
207(Zfp207) 3009 GRIK 241953
8892
XIST X inactive specific 1.70606 STK25 sering/threonine kinase 25 | -
transcript (non-protein 5607 241953
coding) 8892
NCAPD2 non-SMC condensin I 1.70501 PLEKHIJ1 pleckstrin homology -
complex subunit D2 2178 domain containing J1 241953
8892
ZSWIM2 zine finger SWIM-type 1.70480 TGIF2 TGFB induced factor -
containing 2 2998 homeobox 2 2.41953
8892
CASPI caspase | 1.70065 SLC25A29 | solute carrier family 25 -
942 member 29 241953
8892
OLFR701 olfactory receptor 1.70043 DAPLI1 death associated protein -
701(0lr701) 9718 like 1 241966
1316
[0205] CBLC Cbl proto-oncogene C 1.70043 P2RX4 purinergic receptor P2X 4 | -
9718 242574
8008
HISTIH2A | histone cluster 1, H2ac 1.70043 170000102 | Description Not Found -
C 9718 2RIK 242626
4755
EPHA10 EPH receptor A10 1.70043 Cc9 complement component 9 | -
9718 242961
5964
NDUFC2 NADH:ubiquinone 1.70043 KLF13 Kruppel like factor 13 -
oxidoreductase subunit 9718 2.43062
C2 8023
DLGI discs large MAGUK 1.70043 GADD45A | growth arrest and DNA -
scaffold protein 1 9718 damage inducible alpha 243259
1239
SCNI10A sodium voltage-gated 1.70043 OLFR788 olfactory receptor -
channel alpha subunit 10 | 9718 788(0Ifr788) 2.43295
9407
RGL3 ral guanine nucleotide 1.70043 FADS6 fatty acid desaturase 6 -
dissociation stimulator 9718 243295
like 3 9407
T™MCO3 transmembrane and 1.70043 CHCHD?2 coiled-coil-helix-coiled- -
coiled-coil domains 3 9718 coil-helix domain 243295
containing 2 9407
BCL2L14 BCL2 like 14 1.70043 MPPEI1 metallophosphoesterase 1 -
9718 2.43295
9407
THOPI thimet oligopeptidase 1 1.70029 CHACI ChaC glutathione specific | -
0033 gamma- 243295
glutamylevclotransferase 1 | 9407
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MTIF3 mitochondrial 1.69830 2310011J03 | Description Not Found -
translational initiation 5331 RIK 243501
factor 3 7448
XDH xanthine dehydrogenase | 1.6977 LRSAMI1 leucine rich repeat and -
7724 sterile alpha motif 243747
containing | 3925
ANXA9 annexin A9 1.69718 SIRPA signal regulatory protein -
4071 alpha 244312
5132
OLFR1502 | olfactory receptor 1.69404 CYP24A1 cviochrome P450 family -
1502(0Ifr1502) 6727 24 subfamily A member 1 | 2.44625
623
HCFC2 host cell factor C2 1.69378 NQO1 NAD(P)H quinone -
0609 dehydrogenase 1 2.44625
623
DIDOI death inducer-obliterator | 1.69359 HRH4 histamine receptor H4 -
1 6948 2.44625
623
PGAMI phosphoglycerate mutase | 1.68984 NUDCDI1 NudC domain containing 1 | -
1 6917 2.44625
623
RASGEF1C | RasGEF domain family | 1.68929 CCND1 cyclin D1 -
member 1C 9161 2.44792
4527
SLC25A42 | solute carrier family 25 1.68677 ADAM?22 ADAM metallopeptidase -
member 42 4817 domain 22 245285
8965
CPT2 carnitine 1.68636 MDK midkine (neurite growth- -
palmitoyltransferase 2 4794 promoting factor 2) 245614
[0206] 9035
MAD2LI MAD?2 mitotic arrest 1.686106 STXIA syntaxin 1A -
deficient-like 1 (veast) 1103 245672
9828
NQO2 NAD(P)H quinone 1.68555 HEMK1 HemK methy Itransferase -
dehydrogenase 2 8757 family member 1 2.45943
1619
HIPIR huntingtin interacting 1.68547 B4GALT7 | bela-1.4- -
protein | related 3307 galactosyltranslerase 7 245943
1619
ALOXI2E | arachidonate 1.68437 ASXL2 additional sex combs like | -
lipoxygenase, 324 2, transcriptional regulator | 2.45943
epidermal(Alox12e) 1619
LMANIL lectin, mannose binding | 1.68351 TLR7 toll like receptor 7 -
1 4205 2.46052
038
ASB3 ankyrin repeat and 1.68014 TDPI tyrosyl-DNA -
SOCS box containing 3 2991 phosphodiesterase 1 246446
1869
XKR5 XK related 5 1.67925 1700025G0 | Description Not Found N
4438 4RIK 2.46930
3076
ZFP235 zinc finger protein 1.67807 SLCI16A6 solute carrier family 16 -
235(Zfp235) 1905 member 6 247104
5434
OLFRY71 olfactory receptor 1.67807 DOXL2 diamine oxidase-like -
971(011971) 1905 protein 2(Doxl2) 247248
X
OLFR374 olfactory receptor 1.67807 PKDIL3 polveystin | like 3, -
374(01fr374) 1905 transient receptor potential | 2.47248
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channel inferacting 7771

NOSIAP nitric oxide synthase 1 1.67807 ZC3HILIA zine finger CCCH-type -

adaplor protein 1905 containing 1 1A 247248
777

GALM galactose mutarotase 1.67807 LY6K Iymphocvte antigen 6 -

1905 complex, locus K 247248
7771

MEGFY multiple EGF like 1.67807 KLF7 Kruppel like factor 7 -

domains 9 1905 247475
5307

CCDCo66 coiled-coil domain 1.67807 BTLA B and T lymphocyte -

containing 66 1905 associated 247560
4026

LRRC40 leucine rich repeat 1.67807 CDON cell adhesion associated. -

containing 40 1905 oncogene regulated 248542
6827

RALA RALA Ras like proto- 1.67807 DDC dopa decarboxylase 5

oncogene A 1905 248542
6827

YIPF4 Yipl domain family 1.67807 GTF2A2 general transcription factor | -

member 4 1905 ITA subunit 2 248542
6827

TAL2 T-cell acute lymphocytic | 1.67807 DTX4 deltex E3 ubiquitin ligase | -

leukemia 2 1905 + 248542
6827

LRRC8A leucine rich repeat 1.67807 GSTKI ghitathione S-transferase -
containing 8 family 1905 kappa 1 248619
member A 5934

APOM apolipoprotein M 1.67807 OLFR213 olfactory receptor -

[0207] 1905 213(0lfr213) 248912
5048

KCNG3 potassium voltage-gated | 1.67807 PDESA phosphodiesterase 5A -
channel modifier 1905 2.49057
subfamily G member 3 1469

CNN1 calponin 1 1.67807 TOBI transducer of ERBB2, 1 -

1905 2.49676
3907

STAC2 SH3 and cysteine rich 1.67807 1700109H0 | Description Not Found -

domain 2 1905 SRIK 2.49825
0868

SFRP2 secreted frizzled related | 1.67807 LEFTY1 left-right determination -

protein 2 1905 factor 1 2.49825
0868

SERPINBY | serine (or cysleine) 1.67016 SNAPC4 small nuclear RNA -

E peptidase inhibitor, clade | 9131 activating complex 2.50087
B, member polypeptide 4 8922
9¢(Serpinb9e)

TFBIM transcription factor B1, 1.66894 RNF41 ring finger protein 41 -
mitochondrial 6692 2.50355

1585

SLC25A10 | solute carrier family 25 1.66885 KLHL34 kelch like family member | -

member 10 6925 34 2.50462
0392

BID BH3 interacting domain | 1.66799 SSH2 slingshot protein -

death agonist 2567 phosphatase 2 250549
2762

MRPS27 mitochondrial ribosomal | 1.66729 CAMK2B calcium/calmodulin -

protein S27 766 dependent protein kinase 2.50704
11 beta 7355

7



i PR

H

CN 110740748 A 75/102 71
NEDD4 neural precursor cell 1.66675 IRF7 interferon regulatory factor | -
expressed. 6592 7 2.50759
developmentally down- 0939
regulated 4, E3 ubiquitin
protein ligase
VANGL2 VANGL planar cell 1.66675 SCML4 sex comb on midleg-like 4 | -
polarity protein 2 6592 (Drosophila) 252311
8672
UBE2R2 ubiquitin conjugating 1.66664 EPB4.1 Description Not Found -
enzyme E2 R2 1116 2.52356
1956
KLHL30 kelch like family 1.66651 PARP12 poly (ADP-ribose) -
member 30 9523 polymerase family 2.52356
member 12 1956
FBXO306 F-box protein 36 1.66558 CACNB3 calcium voltage-gated -
8375 channel anxiliary subunit 2.52987
beta 3 7218
DCT dopachrome tautomerase | 1.66401 NRG4 neuregulin 4 .
6818 2.53318
567
CCDC120 coiled-coil domain 1.66393 OLFR1383 | olfactorv receptor =
containing 120 1727 1383(01fr1383) 2.53605
29
TMEM38B | transmembrane protein 1.66345 PTGRI1 prostaglandin reductasc 1 -
38B 5268 2.53605
29
ENDODI endonuclease domain 1.66332 NFAMI1 NFAT activating protein -
containing | 7923 with ITAM motif | 2.53605
29
[0208] PTPRD prolein tyrosine 1.66321 ARLAC ADP ribosy lation factor -
phosphatase. receptor 5776 like GTPase 4C 2.53605
type D 29
ARL3 ADP ribosylation factor | 1.66169 LACEI1 lactation elevated 1 -
like GTPasc 3 0196 2.53605
29
CDC37 cell division cycle 37 1.66156 CDC14B cell division cycle 14B -
7827 2.54535
0645
MKKS McKusick-Kaufman 1.66106 GUCAIA guanylate cyclase activator | -
syndrome 548 1A 2.54843
6625
CHN2 chimerin 2 1.66099 KIF21B kinesin family member -
8764 21B 2.55458
8852
CRTAP cartilage associated 1.65943 ARID3B AT-rich inferaction -
protein 1912 domain 3B 2.55808
7884
CXCR6 C-X-C motif chemokine | 1.65751 HBA-Al hemoglobin alpha, adult -
receptor 6 5938 chain I(Hba-al) 2.56071
4954
BUBI1B BUBI mitotic 1.65691 CSF2RB2 colony stimulating factor 2 | -
checkpoint 495 receptor, beta 2, low- 2.56071
serine/threonine kinase alfinity (granulocyte- 4954
B macrophage)(Csf2rb2)
B430306N0 | RIKEN cDNA 1.65535 ATP6VIBIL | ATPase H+ transporting -
3RIK B430306N03 1829 V1 subunit Bl 256071
gene(B430306N03Rik) 4954
OLFR1262 | olfactory receplor 1.65535 PCSKIN proprolein convertase -
1262(0lfr1262) 1829 subtilisin/kexin type 1 2.56071
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inhibitor 4954
SLC38A5 solute carrier family 38 1.65535 ZFP667 zinc finger protein -
member 5 1829 667(ZIp667) 2.56667
0372
VATIL vesicle amine transport 1.65535 SH3BP1 SH3 domain binding -
1-like 1829 protein 1 2.56673
4604
HOXB7 homeobox B7 1.65535 FFAR2 free fatty acid receptor 2 -
1829 2.57288
9668
GAN gigaxonin 1.65535 EEF2K eukaryotic elongation -
1829 factor 2 kinase 2.57288
9668
MMP28 matrix metallopeptidase 1.65535 SLPI secretory leukocyte -
28 1829 peptidase inhibitor 2.57472
1828
METTLI10 | methyltransferase like 10 | 1.65535 CMAL chymase 1 -
1829 2.58496
2501
SIX4 SIX homeobox 4 1.65535 ASCLI achaete-scute family -
1829 bHLH transcription factor | 2.58496
1 2501
TDRD6 tudor domain containing | 1.65535 ACPP acid phosphatase, prostate | -
6 1829 2.58496
2501
COMMDS5 COMM domain 1.65460 CLCNKB chloride voltage-gated -
containing 5 4999 channel Kb 2.59693
5142
PRDX4 peroxiredoxin 4 1.65192 FBXW7 F-box and WD repeat s
[0209] 3925 domain containing 7 2.59693
5142
HS3ST3A1 | heparan sulfate- 1.64929 OLIG3 oligodendrocyte -
glucosamine 3- 8274 transcription factor 3 2.59693
sulfotransferase 3A1 5142
CALCA calcitonin related 1.64906 WHRN whirlin -
polypeptide alpha 7786 2.60678
9951
SLCI2A2 solute carrier family 12 1.64844 DNAIC14 Dnal heat shock protein -
member 2 9243 family (Hsp40) member 2.60880
Cl4 9243
TIP2 tight junction protein 2 1.64414 PIGT phosphatidylinositol -
5647 glycan anchor biosynthesis | 2.61103
class T 1218
LRRCI16B | Description Not Found 1.64385 AP1G2 adaptor related protein -
619 complex | gamma 2 261470
subunit 9844
AP3S82 adaptor related protein 1.64385 SAA2 serum amyloid A2 -
complex 3 sigma 2 619 2.62058
subunit 641
PSMD9 proteasome 268 subunit, | 1.64385 USP30 ubiquitin specific -
non-ATPase 9 619 peptidase 30 2.62058
641
PARDGG par-6 family cell polarity | 1.64337 RPEG6S retinal pigment epithelium | -
regulator gamma 9419 specific protein 65 2.63226
8216
CIAPIN1 cylokine induced 1.64321 CML1 Description Not Found -
apoptosis inhibitor 1 9709 2.63489
1632
CKAP5 cvtoskeleton associated 1.64274 SLC6A19 solute carrier family 6 -
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protein 5 7156 member 19 2.64093
0751
E430025E2 | RIKEN ¢cDNA 1.64190 FGFI15 fibroblast growth factor -
IRIK E430025E21 2626 15(Fgfll5) 2.64385
gene(E430025E21Rik) 619
PIAS3 protein inhibitor of 1.64188 HERC3 HECT and RLD domain -
activated STAT 3 4484 containing E3 ubiquitin 2.64385
protein ligase 3 619
USP1 ubiquitin specific 1.64023 ADAMTSL | ADAMTS like 4 -
peptidase 1 3791 4 2.64385
619
RAB3GAP2 | RAB3 GTPasc 1.63959 HYAL3 hyaluronoghicosaminidase | -
activating non-catalytic | 2623 3 2.64385
protein subunit 2 619
CSRP2 cvsteine and glvcine rich | 1.63904 SLCI5A2 solute carrier family 15 -
protein 2 6229 member 2 264821
7996
MOV10 Mov10 RISC complex 1.63807 UFSPI1 UFM 1 -specific peptidase 1 | -
RNA helicase 3837 (inactive) 2.64955
3823
GM1965 predicted gene 1.63788 6430573F11 | Description Not Found -
1965(Gm1965) 1562 RIK 2.65535
1829
POMGNT]!1 | protein O-linked 1.63623 DNM30S DNM3 opposite -
mannose N- 7884 strand/antisense RNA 2.65535
acetylglicosaminyltransf 1829
crase | (beta 1,2-)
FIGNL1 fidgetin like 1 1.63395 F2RL1 F2R like trypsin receptor 1 | -
0492 2.65535
[0210] 1829
TMEMI177 | transmembrane protein 1.63347 SNX33 sorting nexin 33 -
77 5547 2.66665
4581
ALX4 ALX homeobox 4 1.63286 CXCLY C-X-C motif chemokine -
4872 ligand 9 2.66675
6592
OLFR533 olfactory receptor 1.63226 TEAD?2 TEA domain transcription | -
533(01fr533) 8216 factor 2 2.66675
6592
H2-M10.3 histocompatibility 2, M 1.63226 QSOX1 quicscin sulfhydryl -
region locus 10.3(H2- 8216 oxidase 1 2.66675
M10.3) 6592
GPX7 glutathione peroxidase 7 | 1.63226 TLR13 toll-like receptor 13(TIrl3) | -
8216 267807
1905
STXBPG syntaxin binding protein | 1.63226 SCD3 stearoyl-coenzyme A -
6 8216 desaturase 3(Scd3) 2.67807
1905
RAB33A RAB33A, member RAS | 1.63226 SDC3 syndecan 3 -
oncogene family 8216 2.67807
1905
PDCL3 phosducin like 3 1.63226 GRPR gastrin releasing peptide o
8216 receptor 2.67807
1905
GPR20 G protein-coupled 1.63226 MAFK MAF bZIP transcription -
receptor 20 8216 factor K 267807
1905
GSTA2 glutathione S-transferase | 1.63226 DIRC2 disrupted in renal -
alpha 2 8216 carcinoma 2 2.67807
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1905
ADCY10 adenylate cyclase 10 1.63226 ZCCHC12 zinc finger CCHC-type -
(soluble) 8216 containing 12 267833
354
PEX12 peroxisomal biogenesis 1.63226 ADCYo6 adenylate cyclase 6 -
factor 12 8216 268088
6921
1QCC 1Q motif containing C 1.63226 ECMI extracellular matrix -
8216 protein 1 2.68345
512
ENPPI ectonucleotide 1.63208 AFP alpha fetoprotein -
pyrophosphatase/phosph | 6279 2.68929
odiesterase 1 9161
ADAL adenosine deaminase- 1.63066 GP5 glycoprotein V platelet -
like 4126 2.68929
9161
SCRN2 secernin 2 1.63056 GAB3 GRB?2 associated binding | -
6247 protein 3 2.69140
5681
CEP78 centrosomal protein 78 1.62985 USP2 ubiquitin specific -
1642 peptidase 2 2.69333
4369
SLC25A15 | solute carrier family 25 1.62979 PLXNBI plexin B1 -
member 15 8606 270043
9718
ADSSLI adenylosuccinate 1.62827 PODXL2 podocalyxin like 2 -
svnthase like 1 2149 2.70079
9925
TM6SF2 transmembrane 6 1.62775 RADYB RADY checkpoint clamp .
[0211] superfamily member 2 8638 component B 270103
836
TUBGI tubulin gamma 1 1.62451 AKAPI0 A-kinasc anchoring -
1879 protein 10 2.70597
7902
FASTK Fas activated 1.62333 PIGW phosphatidylinositol -
serine/threonine kinase 6662 glycan anchor biosynthesis | 2.71699
class W 0894
RBBP3 RB binding protein 5, 1.62216 COL12A1 collagen type XIT alpha 1 -
histone lysine 3711 chain 272246
methyltransferase 6024
complex subunit
1700071K0 | Description Not Found 1.62146 GPRI137B G protein-coupled receptor | -
1RIK 5074 137B 273335
4341
SLC25A33 | solute carrier family 25 1.62128 IMMP2L inner mitochondrial -
member 33 2718 membrane peptidase 273335
subunit 2 4341
MDM4 MDM4, p53 regulator 1.62058 PIK3CB phosphatidylinositol-4,5- -
641 bisphosphate 3-kinase 273732
catalytic subunit beta 0423
TOP2A topoisomerase (DNA) II | 1.62037 TGFBI transforming growth factor | -
alpha 4948 beta induced 2.74027
6443
OLFR139 olfactory receptor 1.61973 ZFP106 zinc finger protein -
139(0Ifr139) 1323 106(Zfpl106) 274416
1096
PAPLN papilin, proteoglycan 1.61876 ARNTL aryl hydrocarbon receplor | -
like sulfated 22438 nuclear translocator like 274416
glycoprotein 1096

81



i PR

CN 110740748 A 79/102 71
PACSIN2 protein kinase C and 1.61740 HS3ST3B1 | heparan sulfate- -
casein kinase substrate in | 1771 glucosamine 3- 274416
neurons 2 sulfotransferase 3B1 1096
TRDMT1 tRNA aspartic acid 1.61523 OASL2 2'-5' oligoadeny late -
methylransferase 1 9219 synthetase-like 2(Oasl2) 274489
2108
4932438H2 | Description Not Found 1.61468 PRDX6 peroxiredoxin 6 -
3RIK 1809 2.75084
462
SPAGY sperm associated antigen | 1.61456 RASA2 RAS p21 protein activator | -
9 7709 2 275120
3108
RPA3 replication protein A3 1.61436 HOXB2 homeobox B2 -
984 2.75488
7502
GNPTAB N-acetylglucosamine-1- | 1.61329 TULP3 tubby like protein 3 -
phosphate transferase 8199 2.75488
alpha and beta subunits 7502
SNX9 sorting nexin 9 1.60925 MFRP membrane frizzled-related | -
1493 protein 2.75488
7502
OLFR3550 olfactory receplor 1.60919 MENI menin 1 -
550(0Mfr550) 5813 275755
6689
ZFP160 zing finger protein 1.60880 C330021F2 | RIKEN cDNA -
160(Zfp160) 9243 3RIK C330021F23 276219
gene(C330021F23Rik) 9201
TAS2R129 | taste receptor, type 2, 1.60880 CSTAD CSA-conditional, T cell -
member 129(Tas2r129) 9243 activation-dependent 2.76553
[0212] protein(Cstad) 4746
OLFR371 olfactory receptor 1.60880 ALDH5A1 | aldehyde dehydrogenase 5 | -
371(0Hfr371) 9243 family member Al 277302
2439
OLFR281 olfactory receptor 1.60880 EPM2AIP1 | EPM2A interacting profein | -
281(01fr281) 9243 1 277346
8928
OLFR195 olfactory receplor 1.60880 PDESB phosphodiesterase 8B -
195(01fr195) 9243 277610
3988
OLFR 142 olfactory receptor 1.60880 DMRTAI DMRT like family Al -
142(01fr142) 9243 277618
4379
PRSS3 prolease, serine 3 1.60880 LYPD6B LY6/PLAUR domain -
9243 confaining 6B 2.78004
8768
CX3CL1 C-X3-C motif 1.60880 CD300E CD300¢ molecule -
chemokine ligand 1 9243 2.78659
6362
TMPRSS6 | transmembrane profease, | 1.60880 NPFF neuropeptide FF-amide -
serine 6 9243 peplide precursor 2.78659
6362
ALK anaplastic lymphoma 1.60880 FASTKDI FAST kinase domains 1 -
receptor tvrosine kinase 9243 2.79376
5229
ITGA9 integrin subunit alpha 9 1.60880 OLFR802 olfactory receplor -
9243 802(01ir802) 2.79701
2978
TIMMI13 translocase of inner 1.60880 HIVEPI human immunodeficiency | -
mitochondrial membrane | 9243 virus type I enhancer 2.79701
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13 binding protein 1 2978
MSH5 mutS homolog 5 1.60880 HIC1 hypermethylated in cancer | -
9243 1 2.79701
2978
XPO4 exportin 4 1.60581 TRIM33 tripartitc motif containing | -
8241 33 2.80200
9226
MED21 mediator complex 1.60330 SELL selectin L -
subunit 21 9406 280327
4253
CHSTI12 carbohydrate 1.60261 EPHX1 epoxide hydrolase 1 -
sulfotransferase 12 2589 2.80375
8579
6030408B1 | Description Not Found 1.60219 BCLY B-cell CLL/lymphoma 9 -
ORIK 5565 2.80735
4922
SLU7 SLU7 homolog, splicing | 1.60154 STAT2 signal transducer and -
factor 8066 activator of transcription 2 | 2.80852
1822
CDK5RAP2 | CDKS5 regulatory 1.60112 ELMO3 engulfment and cell -
subunit associated 0229 motility 3 2.81249
proicin 2 8225
CASP7 caspase 7 1.60024 HDC histidine decarboxylase -
02 281516
7456
KIF22 kinesin family member 1.59901 Al317395 Description Not Found -
22 1705 281762
3258
E2F1 E2F transcription factor | 1.59844 RPL14 ribosomal protein L14 -
[0213] 1 9678 2.81762
3258
MXII1 MAX interactor 1, 1.59769 SNATI snail family transcriptional | -
dimerization protein 0116 repressor | 2.81825
6244
DONSON downstream neighbor of | 1.59693 NUPRI nuclear protein 1, E
SON 5142 transcriptional regulator 282781
9025
TBX22 T-box 22 1.59693 IGSF8 immunoglobulin -
5142 superfamily member 8 282781
9025
INPPL1 inositol polyphosphate 1.59630 SLCI12A7 solute carrier family 12 -
phosphatase like 1 0192 member 7 2.82781
9025
CSEIL chromosome segregation | 1.59586 RENBP renin binding protein -
1 like 273 283743
1463
NDFIP2 Nedd4 family interacting | 1.59470 ZFP553 zinc finger protein -
protein 2 9608 553(ZIp553) 2.83794
3242
LYPD6 LY6/PLAUR domain 1.59296 LRFN2 leucine rich repeat and -
containing 6 2293 fibronectin type III domain | 2.83794
containing 2 3242
DDX49 DEAD-box helicase 49 1.59219 HP haptoglobin -
0323 2.83973
75006
MGLL monoglyceride lipase 1.59094 TOMM40 translocase of outer -
8822 mitochondrial membrane 2.84799
40 6907
NR4A3 nuclear receptor 1.59092 GABARAP | GABA type A receptor -
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subfamily 4 group A 994 L2 associated protein like 2 2.84799
member 3 6907
LRRN3 leucine rich repeat 1.59036 TMEMSB6A | transmembrane protein -
neuronal 3 0181 86A 2.85549
7819
PTPRK protein tyrosine 1.58792 LRP1 LDL receptor related -
phosphatase, receptor 7102 profein 1 2.85798
tvpe K 0995
OLFR1212 olfactory receptor 1.58496 ATXNI ataxin 1 -
1212(0lfr1212) 2501 2.85798
0995
KLHL2 kelch like family 1.58496 FAS Fas cell surface death -
member 2 2501 receptor 2.86152
4641
UBE2G2 ubiquitin conjugating 1.58496 ZDHHCI8 | zinc finger DHHC-tvpe -
enzyme E2 G2 2501 containing 18 288274
0655
GRIN2A glutamate ionotropic 1.58496 LARGE Description Not Found -
rcceptor NMDA type 2501 2.88752
subunit 2A 5271
INHA inhibin alpha subunit 1.58496 SP5 Sp5 transcription factor -
2501 288752
5271
RNPC3 RNA binding region 1.58496 ATG7 autophagy related 7 -
(RNPI, RRM) 2501 2.89544
containing 3 0528
XKR7 XK related 7 1.58496 DNAIC27 Dnal heat shock protein -
2501 family (Hsp40) member 2.89724
C27 0426
[0214] STX19 syntaxin 19 1.58496 PCSK4 proprotein convertase -
2501 subtilisin/kexin type 4 2.90086
6808
SLC5A5 solute carrier family 5 1.58496 RNF141 ring finger protein 141 -
member 5 2501 290207
3579
VPS37C VPS37C, ESCRT-1 1.58402 GRAP2 GRB2-related adaptor -
subunit 2655 protein 2 2.90415
0467
ERMPI endoplasmic reticulum 1.58253 VIPR1 vasoactive intestinal -
metallopeptidase 1 1434 peptide receptor 1 290448
4098
ZEP790 zine finger protein 1.58104 CARIS carbonic anhydrase -
790(ZIp790) 6002 15(Carl5) 2.90689
0596
AA467197 | expressed sequence 1.57994 RELL2 RELT like 2 -
AA4GTI97(AA4G67197) | 7242 2.90689
0596
UBE2Z ubiquitin conjugating 1.57976 HECA hdc homolog, cell cycle -
enzyme E2 Z 541 regulator 291654
5968
SOAT?2 sterol O-acvltransferase 1.57746 DPM1 dolichyl-phosphate =
2 0518 mannosyltransferase 293310
polypeptide 1. catalytic 0475
subunit
ZMATS zine finger matrin-type 5 | 1.57698 AOC2 amine oxidase, copper -
6214 containing 2 293623
5748
CDCA3 cell division cycle 1.57632 HIST2H2B | histone cluster 2, H2be -
associated 3 3153 E 2.93632
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0631

NEUROD?2? | neuronal differentiation 1.57626 ACADIO acyl-CoA dehydrogenase =

2 6476 family member 10 294251
4505

WDR35 WD repeat domain 35 1.57612 NTSE S'-nucleotidase ecto -

0636 2.94403
9663

TWSGI twisted gastrulation 1.57587 SSHI slingshot protein -

BMP signaling 28 phosphatase 1 2.94485
modulator 1 8446

PPT1 palmitoyl-protein 1.57532 SEMAA4F ssemaphorin 4F -

thioesterase 1 1868 2.94832
9995

IRF8 interferon regulatory 1.57448 NKD2 naked cuticle homolog 2 -

factor 8 9283 2.95396
0396

PLEKHGS | pleckstrin homology and | 1.57406 TCEB3 transcription elongation -
RhoGEF domain 6379 factor B subunit 3 2.95419
containing G5 631

CDC20 cell division cycle 20 1.57371 HDACH4 histone deacetylase 4 -

8243 295419
631

MFI2 antigen p97 (melanoma 1.57288 PCNX pecanex homolog -
associated) identified by | 9668 (Drosophila)(Pcnx) 2.97269
monoclonal antibodies 2654
133.2 and 96.5(MIi2)

HDACY9 histone deacetylase 9 1.57162 ARLSC ADP ribosylation factor -

5208 like GTPase 5C 2.97269
2654
[0215] ASF1B anti-silencing function 1.57054 1600014C1 | Description Not Found -
IB histone chaperone 4039 ORIK 298185
2653

B3GNTI Description Not Found 1.56917 ANKRD23 | ankyrin repeat domain 23 -

1715 298185
2653

SLC25A14 | solute carrier family 25 1.56912 CLOCK clock circadian regulator -

member 14 7395 2.98554
3793

FYN FYN proto-oncogene, 1.56746 SFI1 SFI1 centrin binding -

Src family tyrosine 2919 protein 2.98641
kinase 0935

SERPINBG | serine (or cysleine) 1.56734 HEY1 hes related family bHLH -

B peptidase inhibitor, clade | 8435 transcription factor with 298763
B, member YRPW motif 1 2559
6b(Serpinb6b)

TOPIMT topoisomerase (DNA) I, | L.56718 ATPI11C ATPase phospholipid -
mitochondrial 0597 transporting 11C 2.99095

486

CCDC50 coiled-coil domain 1.56627 NUDCD3 NudC domain containing 3 | -3
containing 50 3906

ZFP414 zine finger protein 1.56577 CDC25A cell division cycle 25A -
414(Zfp414) 6574 3.00023

8201

OGFOD2 2-oxoglutarate and iron 1.56551 OLFRI135 olfactory receptor -
dependent oxy genase 2016 135(01fr135) 3.01792
domain containing 2 1908

CTNNALL | catenin alpha like 1 1.56358 RC3HI1 ning finger and CCCH- -

6461 type domains | 3.01962
1529
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CREB3L2 cAMP responsive 1.56136 NSG2 neuron specific gene -
clement binding protein 1122 family member 2(Nsg2) 3.02046
3 like 2 6888
OLFR492 olfactory receptor 1.56071 ID1 inhibitor of DNA binding | -
492(01fr492) 4954 1. HLH protein 3.02680
0059
OLFR1312 | olfactory receptor 1.56071 CYP2D22 cytochrome P450, family | -
1312(0Ifr1312) 4954 2, subfamily d, 3.04428
polypeptide 22(Cyp2d22) | 2215
UPK2 uroplakin 2 1.56071 H2AF] H2A histone family -
4954 member J 3.04429
7135
RESP18 regulated endocrine 1.56071 TGFBR3 transforming growth factor | -
specific protein 18 4954 beta receptor 3 3.05311
1336
CRCT1 cysteine rich C-terminal | 1.56071 IRS2 insulin receptor substrate 2 | -
1 4954 306177
6198
NEUROD4 | ncuronal differentiation 1.56071 ADCY7 adenylate cyclase 7 -
4 4954 3.06608
919
SENP1 SUMOIl/sentrin specific | 1.56071 HYI hydroxypyruvate -
peptidase 1 4954 isomerase (putative) 3.07231
5809
MRI major histocompatibility | 1.56071 TRIP4 thyroid hormone receptor | -
complex, class I-related 4954 interactor 4 3.07895
1341
BIVM basic, immunoglobulin- | 1.56071 D730001G1 | RIKEN cDNA -
like variable motil 4954 8RIK D730001G18 3.08746
[0216] containing gene(D730001G18Rik) 2841
KPNA2 karyopherin subunit 1.56071 PRR7 proline rich 7 (synaptic) -
alpha 2 4954 3.08746
2841
BAG2 BCL2 associated 1.56071 GFPT2 glutamine-fructose-6- -
athanogene 2 4954 phosphate transaminase 2 | 3.09592
442
SLCI2A8 solute carrier family 12 1.56071 SCMH1 sex comb on midleg -
member 8 4954 homolog 1 (Drosophila) 3.10013
6671
SCN7A sodium voltage-gated 1.56071 ANKRDI12 | ankyrin repeat domain 12 | -
channel alpha subunit 7 | 4954 3.10745
6458
SLC5A7 solute carrier family 5 1.56071 PTPRV protein tyrosing -
member 7 4954 phosphatase, receptor type. | 3.11270
V(Piprv) 0133
ENPEP glutamyl aminopeptidase | 1.56071 TMEMI135 | transmembrane protein -
4954 135 3.11270
0133
ANGPTL4 | angiopoietin like 4 1.56060 AKAP3 A-kinase anchoring -
T protein 3 3.11460
665
OSBPL3 oxysterol binding protein | 1.55977 CBR2 carbony]1 reductase -
like 3 8376 2(Cbr2) 3.12928
3017
MCFD2 multiple coagulation 1.55961 CXCL16 C-X-C motif chemokine -
factor deficiency 2 7874 ligand 16 3.12928
3017
MAP2KI mitogen-activated 1.55855 MBTDI mbt domain containing | -
protein kinase kinase | 6708 3.14567
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7455
ING2 inhibitor of growth 1.55722 UBE2J2 ubiquitin conjugating -
family member 2 3521 enzyvme E2 J2 3.16188
7682
CDCAS cell division cycle 1.55643 STK36 serine/threonine kinase 36 | -
associated 5 411 3.16188
7682
MAP3K7 mitogen-activated 1.55446 SLCI4A1 solute carrier family 14 -
protein kinase kinase 3905 member 1 (Kidd blood 3.16922
kinase 7 group) 072
GSTT3 glutathione S- 1.55048 CTSE cathepsin E -
transferase, theta 277 3.17791
3(Gstt3) 7792
PFN2 profilin 2 1.54969 HSD3B7 hydroxy-delta-5-steroid =
0793 dehydrogenase, 3 beta- 3.17791
and steroid delta- 7792
isomerase 7
HPS4 HPS4, biogenesis of 1.54911 3010003L2 | Description Not Found -
lysosomal organelles 5647 IRIK 3.17924
complex 3 subunit 2 9632
CAPNS calpain 8 1.54843 BAII Description Not Found -
6625 3.18646
1055
RABIIFIP5 | RABII family 1.54843 ZFP451 zine finger protein -
interacting protein 5 6625 451(ZIp451) 3.1877
1618
CD9 CD9 molecule 1.54842 CCDC28B coiled-coil domain -
9184 containing 28B 3.19220
7249
[0217] CCR6 C-C motif chemokine 1.54825 MCF2L MCF.2 cell line derived -
receptor 6 0633 transforming sequence like | 3.19967
2345
ALG2 ALG2, alpha-1.3/1,6- 1.54799 BCL6 B-cell CLL/lymphoma 6 -
mannosy Itransferase 2668 3.20102
4389
BCDIN3D BCDIN3 domain 1.54604 PFKFB4 6-phosphofructo-2- -
containing RNA 6129 kinase/fructose-2.6- 3.20493
methyltransferase biphosphatase 4 5584
NTSDC3 5'-nucleotidase domain 1.54522 PROSI1 protein S (alpha) -
containing 3 349 3.20945
3366
DNAICI8 Dnal heat shock protein | 1.54462 CTSH cathepsin H -
family (Hsp40) member | 6916 3.21628
C18 737
SH3RF1 SH3 domain containing | 1.54415 CRTC3 CREB regulated -
ring finger 1 6019 transcription coactivator 3 | 3.21723
716
RGS16 regulator of G-protein 1.54138 TNKS tankyrasc -
signaling 16 2294 3.21723
0716
NCAPH non-SMC condensin I 1.54078 GRM6 glutamate metabotropic -
complex subunit H 8228 receplor 6 3.22496
6365
USP14 ubiquitin specific 1.54033 SPSBI1 splA/ryanodine receptor -
peptidase 14 3713 domain and SOCS box 3.25550
containing 1 0733
RFT1 RFT1 homolog 1.54031 PARPS poly(ADP-ribose) -
759 polymerase famuily 3.26303
member 8 44006
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SLC31A1 solute carrier family 31 1.54027 KCNRG potassium channel -
member 1 5536 regulator 3.26303
4406
TCTEXID2 | Tctexl domain 1.53833 POUGF1 POU class 6 homeobox 1
containing 2 2378 3.26851
7714
TTF2 transcription termination | 1.53787 REV3L REV3 like, DNA directed | -
factor 2 1953 polymerase zeta catalytic 3.27052
subunit 8942
ZFP7 zinc finger protein 1.53605 TCF7 transcription factor 7 (T- -
T(ZIpT) 29 cell specific. HMG-box) 327241
9178
G6PD2 glucose-6-phosphate 1.53605 NME4 NME/NM23 nucleoside -
dchydrogenase 2(G6pd2) | 29 diphosphate kinase 4 3.28355
1423
DEFB 14 defensin beta 1.53605 PLAUR plasminogen activator, -
14(Defb14) 29 urokinase receptor 3.28540
2219
SLC18A3 solute carrier family 18 1.53605 CD4 CD4 molecule -
member A3 29 3.28540
2219
AHNAK?2 AHNAK nucleoprotein 2 | 1.53605 ZMYNDI11 | zinc finger MYND-type -
29 containing 11 3.29318
6363
HOXC12 homeobox C12 1.33605 ARMCXS armadillo repeat -
29 containing, X-linked 5 3.29840
4158
CEACAMI1 | carcinoembryonic 1.53605 LPHNI Description Not Found -
6 antigen related cell 29 3.30012
[0218] adhesion molecule 16 3725
MOSPD3 motile sperm domain 1.53605 PIK3IPI phosphoinositide-3-kinase | -
containing 3 29 interacting protein | 330742
8525
DCTNI dynactin subumit 1 1.53605 ERDRI1 erythroid differentiation -
29 regulator 1(Erdrl) 331765
1188
MYB MYB proto-oncogene, 1.53605 PLD4 phospholipase D family -
transcription factor 29 member 4 3.32844
4792
GLIPRIL2 | GLI pathogenesis-related | 1.53605 BMF Bcl2 modifying factor -
1 like 2 29 3.33628
3388
ALDHIA3 | aldehyde dehydrogenase | 1.53605 GALNTIL1 | polypeptide N- -
1 family member A3 29 acetylgalactosaminy ltransf | 3.34511
erase 11 8795
SLC2A8 solute carrier family 2 1.53605 LCN2 lipocalin 2 -
member 8 29 3.37851
1623
SRC SRC proto-oncogene, 1.53605 PAGI phosphoprotein membrane | -
non-receplor tyrosing 2 anchor with 3.38543
kinase glycosphingolipid 1037
microdomains 1
ZCCHC17 zing finger CCHC-type 1.53561 DTXI deltex E3 ubiquitin ligase | -
containing 17 8518 1 3.42557
6064
HNRNPUL | heterogencous nuclear 1.53442 RFFL ring finger and FYVE-like | -
1 ribonucleoprotein U like | 0207 domain containing E3 3.42668
1 ubiquitin protein ligase 4082
TRIMGS tripartitc motif 1.53305 MAFF MAF bZIP transcription -
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containing 68 7052 factor F 3.42961
5964
TPSTI tyrosylprotein 1.53140 TORIAIP2 | torsin 1A interacting -
sulfotransferase 1 111 protein 2 3.43231
6325
OLFR922 olfactory receptor 1.53126 SNN stannin -
922(01fr922) 0941 3.43231
6325
FIG4 FI1G4 phosphoinositide 1.53044 CLEC4N C-type lectin domain -
5-phosphatase 2167 family 4, member 3.43356
n(Clec4n) 7144
SETMAR SET domain and mariner | 1.53044 RREBI ras responsive clement -
transposasc fusion gene 2167 binding protein 1 344378
0274
GSTM5 glutathione S-transferase | 1.53005 CCDCg4 coiled-coil domain -
mu 5 3218 confaining 84 344518
8687
TUBA3B tubulin, alpha 1.52798 D3 inhibitor of DNA binding | -
3B(Tuba3b) 6221 3. HLH protein 3.46350
285
PDCL phosducin like 1.52780 BC065397 | cDNA sequence -
7072 BC065397(BC065397) 3.46397
4465
SMPDL3B | sphingomyelin 1.52724 VRKI vaccinia related kinase 1 -
phosphodiesterase acid 3888 3.46760
like 3B 555
ABHDI4A | abhydrolase domain 1.52721 HOXD13 homeobox D13 -
containing 14A 3882 349185
3096
[0219] TIPIN TIMELESS interacting 1.52697 MAPKSIP2 | mitogen-activated protein | -
protein 2991 kinase 8 interacting 3.49185
protein 2 3096
DSCC1 DNA replication and 1.52598 HOXAS homeobox A5 -
sister chromatid 6429 3.51727
cohesion 1 5693
PSMD1 proteasome 268 subumt, | 1.52557 HISTIHIA | histone cluster 1. Hla -
non-ATPase 1 4957 3.52356
1956
BZRAP1 benzodiazepine receptor | 1.52416 MAMLI1 mastermind like -
associated protcin 6255 transcriptional coactivator | 3.52360
1(Bzrap1) 1 3553
ENO3 enolase 3 1.52377 PTPDCI1 profein tyrosine B
8831 phosphatase domain 3.52669
confaining 1 4846
E330034G1 | RIKEN cDNA 1.52356 TNFRSF12 | tumor necrosis factor -
9RIK E330034G19 1956 A receptor superfamily 3.52872
gene(E330034G19Rik) member 12A 5998
GABRP gamma-aminobutyric 1.52356 TNIP2 TNFAIP3 interacting -
acid type A receptor pi 1956 protein 2 3.53915
subunit 8811
SLC14A2 solute carrier family 14 1.52356 HIST2H4 histone cluster 2, -
member 2 1956 H4(Hist2h4) 3.54077
3411
YWHAE lyrosing 3- 1.52247 PIM2 Pim-2 proto-oncogene, -
MoNooxy genase/tryptop 712 serine/threonine kinase 3.55765
han 5-monooxy genase 5155
aclivation profein
cpsilon
EHBPILI EH domain binding 1.52228 DOK? docking protein 7 -
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protein 1 like 1 2169 3.56778
1854
CHGB chromogranin B 1.51924 TNFSF14 tumor necrosis factor -
262 superfamily member 14 3.58889
5735
TXNRD2 thioredoxin reductase 2 1.51900 TDRKH tudor and KH domain -
8256 containing 3.59096
1241
NCF1 neutrophil cytosolic 1.51887 FIBCD1 fibrinogen C domain -
factor 1 3761 containing 1 3.60865
6121
OAF out at first homolog 1.51743 RBBP9 RB binding protein 9, -
1856 serine hydrolase 3.60880
9243
FAMIL0A | family with sequence 1.51726 DERLI derlin 1 .
similarity 110 member A | 3583 361765
1119
ANGELI angel homolog 1 1.51583 LENG9 leukocyte receptor cluster | -
(Drosophila) 2566 member 9 3.62058
641
RTN4IP1 reticulon 4 interacting, 1.51576 TRPC2 transient receptor potential | -
profein 1 776 cation channel subfamily 3.62058
C member 2. pseudogene | 641
LAMP2 Ivsosomal associated 1.51570 CCDCI34 | coiled-coil domain -
membrane protein 2 9038 containing 134 3.63226
8216
KRT4 keratin 4 1.51429 0AS2 2'-5"-oligoadenylate -
9789 synthetase 2 3.63226
8216
[0220] PAFAHIB3 | platelet activating factor | 1.51429 2410127L1 | Description Not Found -
acctylhydrolase 1b 35 TRIK 3.64673
catalvtic subunit 3 8698
STT3A STT3A, catalytic subunit | 1.51353 RSADI radical S-adenosyl -
of the 7695 methionine domain 3.64922
oligosaccharyltransferas containing 1 0471
¢ complex
PRKARIB protein kinase cAMP- 1.51340 H2-DMB1 histocompatibility 2, class | -
dependent type 1 03 11, locus Mb1(H2-DMbl) 3.64961
regulatory subunit beta 5459
HIST1H2B | histone cluster 1, H2bb 1.51294 IFT81 intraflagellar transport 81 -
B 1595 3.67383
92056
ZFP39 zine finger protein 1.51138 MID1 midline 1 -
39(Zfp39) 5424 3.68369
6454
PLK1 polo like kinase 1 151115 DEPDCIB | DEP domain containing -
1166 1B 3.68369
6454
1700028P14 | Description Not Found 1.51096 SMAD3 SMAD family member 3 -
RIK 1919 3.71629
6166
DIOBWGI3 | Description Not Found 1.51096 UBTDI ubiquitin domain -
T9E 1919 containing 1 3.71699
0894
TREM3 triggering receplor 1.51096 FBXO44 F-box protein 44 -
expressed on myeloid 1919 3.73876
cells 3(Trem3) 7837
GM128 predicted gene 1.51096 KCNMB4 potassinm calcium- -
128(Gm128) 1919 activated channel 3.74195
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subfamily M regulatory 1111
beta subunit 4
OLFR741 olfactory receptor 1.51096 FAIM3 Description Not Found -
T41(0Ol1741) 1919 3.75488
7502
OLFR523 olfactory receptor 1.51096 CCM2 CCM2 scaffolding protein | -
523(0Ir523) 1919 3.75488
7502
DCPPL demilune cell and 1.51096 DAGI dystroglycan 1 -
parotid protein 1(Dcppl) | 1919 3.76022
0946
RPRML reprimo like 1.51096 FCGR3 Fc receptor, IgG, low -
1919 affinity II(Fegr3) 3.77610
3988
CHRD chordin 1.51096 ZNRF1 zinc and ring finger 1, E3 | -
1919 ubiquitin protein ligase 3.77610
3988
C5ARI1 complement component | 1.51096 TLR1 toll like receptor 1 -
5a receptor 1 1919 3.78659
6362
APOA2 apolipoprotein A2 1.51096 HSD17B11 | hydroxysteroid 17-beta -
1919 dehydrogenase 11 3.78920
7575
PRG2 proteoglycan 2, pro 1.51096 ZPBP zona pellucida binding -
eosinophil major basic 1919 protein 3.88752
protein 5271
VCAMI vascular cell adhesion 1.51096 ZSWIM3 zinc finger SWIM-type -
molecule 1 1919 containing 3 3.89239
1026
[0221] LYG6GSB lymphocyte antigen 6 1.51096 SOCSI suppressor of cytokine -
complex, locus G5B 1919 signaling 1 3.89239
1026
AIM2 absent in melanoma 2 1.51096 KLF9 Kruppel like factor 9 -
1919 3.90202
1342
DMBX1 diencephalon/mesenceph | 1.51096 AHSA2 AHAL, activator of heat -
alon homeobox | 1919 shock 90kDa protein 3.90476
ATPasc homolog 2 (veast) | 0449
HCN2 hyperpolarization 1.51096 DDHD1 DDHD domain containing | -
activated cyclic 1919 1 3.91408
nucleotide gated 6097
potassium channel 2
MRGPRF MAS related GPR 1.51096 CNKSR3 CNKSR family member3 | -
family member F 1919 3.93073
7338
CYTH4 cviohesin 4 1.51096 CPEB2 cvtoplasmic -
1919 polyadenylation element 4.01751
binding protein 2 6295
ANGPTL3 | angiopoietin like 3 1.51096 TRP53BP2 | transformation related -
1919 protein 53 binding protein | 4.02193
2(Trp53bp2) 2279
DHX29 DEAH-box helicase 29 1.51066 FAMI178A | family with sequence -
7738 similarity 178, member 4.03562
A(Fam178a) 39l
PMPCB peptidase, mitochondnal | 1.50947 RCN3 reticulocalbin 3 -
processing beta subunit 7625 4.03562
391
HRH3 histamine receptor H3 1.50855 SPTLC2 sering palmitoy ltransferase | -
4002 long chain basc subunit 2 4.04001
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5679
ZFP282 zinc finger protein 1.50741 ZFP810 zinc finger protein -
282(Z1p282) 9453 810(ZIp810) 4.07038
9328
TBCID7 TBC1 domain family 1.50484 NAGA alpha-N- -
member 7 7821 acetylgalactosaminidase 4.07467
6686
ARSB arylsulfatase B 1.50484 KLRA20 killer cell lectin-like -
728 receptor subfamily A, 4.07895
member 20(Klra20) 1341
RADIL7 RAD17 checkpoint 1.50417 STK11IP sering/threonine kinase 11 | -
clamp loader component | 7542 interacting protein 4.08321
3368
CMTM7 CKLF like MARVEL 1.50329 KLF4 Kruppel like factor 4 -
transmembrane domain 7831 4.08430
containing 7 6687
NFKB2 nuclear factor kappa B 1.50036 INADL Description Not Found -
subunit 2 3085 4.08666
7018
TOP3A topoisomerasc (DNA) 111 | - URMI ubiquitin related modifier | -
alpha 1.50007 1 4.09070
357 78
RAB33B RAB33B, member RAS | - PELI1 pellino E3 ubiquitin -
oncogene family 1.50054 protein ligase 1 409381
042 3673
LYSMDI1 LysM domain containing | - FBLNI fibulin 1 -
1 1.50061 4.09803
1885 2083
POLG2 polymerase (DNA) - HR hair growth associated -
[0222] gamma 2, accessory 1.50070 4.13545
subunit 7646 2784
TGIF1 TGFB induced factor - ASB6 ankyrin repeat and SOCS | -
homeobox 1 1.50119 box containing 6 4.13750
6523 3524
RELLI1 RELT like 1 - SLC27A5 solute carrier family 27 -
1.50300 member 5 4.14159
255 6278
CYP26B1 cyvtochrome P450 family | - PPPIR3F protein phosphatase 1 -
26 subfamily B member | 1.50439 regulatory subunit 3F 4.14974
1 813 712
PTRH2 peptidyl-tRNA hydrolase | - ABl124611 cDNA sequence -
2 1.50467 AB124611(AB124611) 4.17337
8598 3402
ZKSCAN3 | zinc finger with KRAB - CD40 CD40 molecule -
and SCAN domains 3 1.50491 4.18189
6722 7643
SP8 Sp8 transcription factor | - SMADS SMAD family member 5 -
1.50599 4.18388
9092 3459
SAMD 14 sterile alpha motif - COL23A1 collagen type XXIIT alpha | -
domain containing 14 1.50627 1 chain 422110
2343 3725
MX2 MX dvnamin like - ZFP3595 zinc finger protein -
GTPase 2 1.50726 595(Z1p595) 4.22881
8463 8691
OCRL OCRL, inositol - PECAMI platelet and endothelial -
polyphosphate-5- 1.50763 cell adhesion molecule 1 423278
phosphatase 8755 9973
SYNJ2BP synaptojanin 2 binding - TMEMI138 | transmembrane protein -
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protein 1.50766 138 4.24122
9173 8289
CPLX4 complexin 4 - RFX2 regulatory factor X2 -
1.50855 424412
4002 5943
LGALS9 galectin 9 - KCTDI12 potassium channel -
1.50924 tetramerization domain 4.24784
6723 containing 12 6204
TAZ tafazzin - TRIMS56 tripartite motif containing | -
1.50926 56 4.26200
9953 8929
2310002L0 | Description Not Found - EIF4EBP2 cukaryotic translation -
9RIK 1.51096 initiation factor 4E binding | 4.26303
1919 protein 2 4406
ZFPY97 zinc finger protein - RALGPS2 Ral GEF with PH domain | -
97(ZIpY7) 1.51096 and SH3 binding motif 2 427984
1919 2694
OLFR1494 | olfactory receptor - TGM2 transglutaminase 2 -
1494(0Ifr1494) 1.51096 4.29316
1919 1941
BC030867 cDNA scquence - ENCI1 ectodermal-neural cortex 1 | -
BC030867(BC030867) 1.51096 4.31106
1919 7102
CEACAMY | carcinoembryonic - LRIGI leucine rich repeats and -
antigen-related cell 1.51096 immunoglobulin like 437503
adhesion molecule 1919 domains 1 9431
9(Ceacam9)
LRIT1 leucine rich repeat. Ig- - PRMI1 protamine 1 -
like and (ransmembrane | 1.51096 4.37503
[0223] domains 1 1919 9431
KLK5 kallikrein related - DUSP7 dual specificity -
peptidase 5 1.51096 phosphatase 7 4.38353
1919 8076
KRT27 keratin 27 - SERTAD3 SERTA domain conlaining | -
1.51096 3 4.39917
1919 1094
CACNG4 calcium voltage-gated - KCNC1 potassium voltage-gated -
channel auxiliary subunit | 1.51096 channel subfamily C 4.40939
gamma 4 1919 member 1 0936
IL13RAI interlenkin 13 receptor - UBE2D3 ubiquitin conjugating -
subunit alpha 1 1.51096 enzyme E2 D3 446270
1919 6751
TMEMI121 | transmembrane protein - SEPP1 selenoprotein P, plasma, 1 | -
121 1.51096 446338
1919 3458
HISTIH2A | histone cluster 1, H2aa - ADRB2 adrenoceptor beta 2 -
A 1.51096 4.46391
1919 0999
MPZL3 myelin protein zero like | - PPPIRI3B | protein phosphatase 1 -
3 1.51096 regulatory subunit 13B 447141
1919 7658
TGFB2 transforming growth - ARRDC3 arrestin domain containing | -
factor beta 2 1.51096 3 4.50462
1919 0392
IFT74 intraflagellar transport - GNGT2 G protein subunit gamma | -
74 1.51096 transducin 2 4.53138
1919 1461
FCRLI Fc receptor like | - SIAHIA seven in absentia -
1.51096 1A(Siahla) 4.53915
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1919 8811
ADRBI1 adrenoceptor beta 1 - XPC XPC complex subunit, -
1.51096 DNA damage recognition | 4.56376
1919 and repair factor 8278
MAGI2 membrane associated - HIPK1 homeodomain interacting | -
guanylate kinase, WW 1.51096 protein kinase 1 4.68369
and PDZ domain 1919 6454
containing 2
SCGS secretogranin V - H2-OB histocompatibility 2, O -
1.51096 region beta locus(H2-Ob) | 4.70043
1919 9718
GCK glucokinase - BACH2 BTB domain and CNC -
1.51096 homolog 2 471699
1919 0894
ASB10 ankyrin repeat and - MAPILC3 | microtubule associated =
SOCS box containing 10 | 1.51096 A protein 1 light chain 3 4.72246
1919 alpha 6024
SELE selectin E - LRRFIP1 LRR binding FLII -
1.51096 interacting protein 1 4.76155
1919 1232
IGFBP3 insulin like growth factor | - ATP10D ATPase phospholipid -
binding protein 3 1.51096 transporting 10D 476658
1919 (putative) 1958
TPTI tumor protein, = IGFBP4 insulin like growth factor | -
translationally-controlled | 1.51096 binding protein 4 4.79099
1 1919 3785
ROCK1 Rho associated coiled- - TMEMI108 | transmembrane protein -
coil containing protein 1.51096 108 4.86542
kinase 1 1919 3078
[0224] OGFRLI opioid growth factor - PTK2 protein tyrosine kinase 2 -
receptor-like 1 1.51096 487571
1919 9796
TMEM38A | transmembrane protein - CLECI1A C-type lectin domain -
38A 1.51096 family 11 member A 4.89724
1919 0426
RLTPR Description Not Found - LRPI12 LDL receptor related -
1.51227 protein 12 4.95502
339 9571
ITPKC inositol-trisphosphate 3- | - GCNT2 glucosaminy] (N-acetyl) -
kinase C 1.51238 transferase 2, I-branching | 4.95884
9725 enzyme (I blood group) 2675
TLE4 transducin like enhancer | - F10 coagulation factor X -
of split 4 1.51341 4.96578
989 4285
PDE4D phosphodiesterase 4D - DBP D-box binding PAR bZIP | -
1.51366 transcription factor 4.96654
7908 9451
A130010J1 | Description Not Found - ABCG1 ATP binding casselte -
5RIK 1.51429 subfamily G member 1 5.00225
6211 2452
RNF167 ring finger protein 167 - WDR78 WD repeat domain 78 -
L.51476 5.01792
5492 1908
CCBLI1 Description Not Found - DNAIJC6 Dnal heat shock protein -
1.51562 family (Hsp40) member 5.01792
6494 C6 1908
HSD17B1 hydroxysteroid 17-beta - AFF4 AF4/FMR2 family -
dehydrogenase 1 1.51687 member 4 503342
5069 3002

94



H

CN 110740748 A 92/102 7T
OSM oncostatin M - TNFRSF26 | tumor necrosis factor -
1.51723 receptor superfamily, 5.04001
4668 member 26(Tnfrsf26) 5679
RHPN1 rhophilin. Rho GTPase - GFOD2 glhicose-fructose -
binding protein 1 1.51727 oxidoreductase domain 5.07038
5693 confaining 2 9328
TAS2RI105 | taste receptor, type 2, - TYROBP TYRO protein tyrosing -
member 105(Tas2r105) 1.51743 kinasc binding protcin 5.11478
1856 3447
NIPBL NIPBL. cohesin loading | - TMEMI176 | transmembrane protein -
factor 151756 B 176B 5.11894
9618 1073
CXCR3 C-X-C motif chemokine | - ZFP710 zinc finger protein -
receptor 3 1.51932 TI0(Zfp710) 5.15987
5267 1337
SMURFI1 SMAD specific E3 - ENPP4 ectonucleotide -
ubiquitin protein ligase 1 | 1.52026 pyrophosphatase/phosphod | 5.18189
3252 iesterase 4 (putative) 7643
RNF208 ring finger protein 208 - MAPKS8 mitogen-activated protein | -
1.52126 kinase 8 525927
647 2487
ITGAS integrin subunit alpha 5 - TNFRSF25 | tumor necrosis factor -
1.52351 receptor superfamily 5.28909
7983 member 25 6702
USPI8 ubiquitin specific - LCN4 lipocalin 4(Lcnd) -
peptidase 18 1.52481 5.36632
4077 2214
PIPSK1A phosphatidy linositol-4- - CRIM1 cysleine rich -
phosphate 5-kinase type | 1.52507 transmembrane BMP 5.36981
[0225] 1 alpha 4369 regulator 1 5424
STRBP spermatid perinuclear - RTP4 receptor transporter -
RNA binding protein 1.52561 protein 4 5.44460
213 0814
GRAMD? GRAM domain - PRNP prion protein -
containing 2 1.52652 5.49505
805 5528
ZFP101 zinc finger protein - ZFP747 zing finger protein &
101(Zfpl01) 1.52655 T47(ZIp747) 5.49665
5668 4083
RUNDCI RUN domain containing | - CD7 CD7 molecule -
1 1.52656 5.50462
3287 0392
SLCI3A3 solute carrier family 13 | - ARHGAP2 | Rho GTPase activaling -
member 3 1.52848 6 protein 26 5.54843
7927 6625
CCDC9%4 coiled-coil domain - S100A9 S100 calcium binding -
containing 94 1.52848 protein A9 5.55765
7927 5155
MRPS14 mitochondrial ribosomal | - AQP9 aquaporin 9 -
protecin S14 1.52896 5.57288
2318 9668
NEU4 neuraminidase 4 - CXCRS5 C-X-C motif chemokine -
(sialidase) 1.52982 receptor 5 5.57364
0947 7187
PCGF1 polycomb group ring - CCNO cyelinO -
finger 1 1.53059 5.57440
536 4309
PNPLA7 patatin like - LYNXI Ly6/neurotoxin | -
phospholipase domain 1.53207 5.66675
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containing 7 883 6592
SPATALY spermatogenesis - CLDNI10 claudin 10 -
associated 19 1.53301 5.78201
4103 5335
AP4B1 adaptor related protein - AMIGO?2 adhesion molecule with -
complex 4 beta 1 subunit | 1.53382 Ig-like domain 2 5.83541
1865 884
BC068281 c¢DNA sequence = CD79B CD79b molecule =
BCO068281(BCO68281) 1.53605 594016
29 675
GK2 glycerol kinase 2 - USP53 ubiquitin specific -
1.53605 peptidase 53 5.98071
29 0829
PIGM phosphatidylinositol - IKBKE inhibitor of kappa light -
glycan anchor 1.53605 polypeptide gene enhancer | 6.00562
biosy nthesis class M 29 in B-cells, kinase epsilon 4549
FKBP6 FK506 binding protein6 | - ALOXSAP | arachidonate 5- -
1.53605 lipoxy genase aclivating 6.00898
29 protein 8783
EVI5 ecotropic viral - GGTI gamma- -
integration site 5 1.53605 glutamyltransferase 1 6.01010
29 8453
BCLI1A B-cell CLL/lymphoma - CAMK2D calcium/calmodulin -
11A 1.53605 dependent protein kinase 6.04766
29 IT delta 9251
PERI period circadian clock 1 - RAB3D RAB3D. member RAS -
1.53727 oncogene family 6.15684
8499 1525
BTBDY BTB domain containing | - MAP3KE mitogen-activated protein | -
[0226] 9 1.53745 kinase kinase kinase 8 6.37677
1456 6572
USP38 ubiquitin specific - NOTCH4 notch 4 -
peptidase 38 1.53776 6.49505
3627 5528
LRRC57 leucine rich repeat - MACROD! | MACRO domain -
containing 57 1.53808 containing 1 6.58120
3341 0582
5830415F09 | Description Not Found - RNFI144A ring finger protein 144A -
RIK 1.53855 6.63226
912 8216
EGR2 carly growth response 2 | - PDE2A phosphodiesterase 2A -
1.54003 6.86913
8325 112
GMEB2 glucoconticoid - THAL threonine aldolase 1(Thal) | -
modulatory element 1.54112 6.88508
binding protein 2 2795 6225
PIK3R4 phosphoinositide-3- - APP amvloid beta precursor -
kinase regulatory subunit | 1.54197 protein 6.94075
4 5323 4047
KRRI KRR, small subunit = FAMI09A | family with sequence -
processome component 1.54225 similarity 109 member A 6.96866
homolog 805 6793
COL9A1 collagen type IX alpha 1 | - LRGI leucine rich alpha-2- -
1.54225 glycoprotein 1 6.99548
805 4519
POLD4 polymerase (DNA) delta | - IL1IRAL interleukin 11 receptor, -
4, accessory subunit 1.54265 alpha chain L(I111ral) 7.01625
4605 1155
ACSS2 acyl-CoA synthetase - CNR2 cannabinoid receptor 2 -
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short-chain family 1.54404 721334
member 2 5378 7282
PDLIMI PDZ and LIM domain 1 | - NUAK2 NUAK family kinase 2 -
1.54478 7.36981
5186 5424
[0227] A430107P0 | Description Not Found - GPR146 G protein-coupled receptor | -
9RIK 1.54492 146 7.57780
1568 6447
SLC38AIl | solute carrier family 38 | -
member 11 1.54622

2547
[0228]  *Log2f% %Ak =10g2 (4+L+/4-L-)
[0229] R T HFFUIX =N Z [0 1) 0TI 45 g 25k DR AR AR I 26 93 2 R 1 s 5k e T A
RN B EER &R (E6A) EFRATT D RERAS 1) T M 508 45 5 T A FF 1 D RE 8GR 1 T4H A
e 2 B FL = DR AR AR (GO) T0T7E 4 A JA 1A L DR R Al L 25 1), 55 W% 3] D e s 1 1 A
P& 2 EIEKI6T 2 — B - 75 Dy RE [ 15 AR v 117 5k (R £ 2 [R) L 22 ) GO T AL 5 2 M A2 7, 1
XA R A B R A TR -y PR AR TR DD RE YRR AHRE v (1) 2 (R 4 2 ] FE = GO T
S AT 0TI L A ) S PR TR T AT R -y PR AR R IR B R, ERAR B R
SEI 2T RE T AT BEAFAE T IR e T RE R A 1K 0 HOIRZS (B VF 2 3 42 v AR 1 PR 5 B B s 5 i
RIS 2 A 2 S

[0230]  ERARVF Z 4P S2 4k, fuFEPdedl (PD-1) JHaver2 (TIM-3) .Cd244 (2B4) KlrelfH
Lag37EWN , TEAT A $¥a 4 2 1) 3 2 (HR IR B2 AR Tnf rsf4 (0X-40) FTnfrsf9 (4-1BB) 7
Ihaeka s A ThRE IR I CDS TILA HE &b H i Rk, A T & 42 R e = 4:CDS™ TIL L%
AR EYAINGIT B4R , % 4-1BB'LAG-3" CD8 TILEFAAKM) 72 B4l i 22 i R B AT T RA4F @ T
FCRASFIHICD8™ TILMERE , &I T JUFR 53 4 i L RS2 44 : Tnfrs£18 (GITR) \Nkg2d
(KLRK1) F1Cd27 Nrpl (&AL EHE A1) MWL & ERIE & W wmts 2 5CD4”
TregUjRe (SarrisfF N ,2008; 1% 3CHR 4 LA 51 77 ) 4 SR 1 32 A8 2 1 o 78 I 2
PG ST R 14RFNEE 21 R A d i xR A B ARESE |V 2 X B 7y T R IA (B160) K ik
Y RN B FE LI S T TCOSMICD 160 AL A Tg AT TIMEE A48 (TIGIT) ()4 il P 52 AR T4
i 5 928 52 4k, 31X 2[RI R TCOS FICD 1604 1 A b A F H. 3% IR BE 51 A 3 £ X TTG T TR R ET A7
TE o BEA , B dfr () iR 2 BH , 1A 1% £ 52 A AT DL A BB Y RO ¥R I 1 1) (Johnston®§ N,
2014;Fan®$ N ,2014 ;1% 30k 4 LA 5l F7 20FF ) oPD-1.TIGIT.TIM-3.CD27 FINRP17E4-
1BB'LAG=3" TILFE A A ¥ K8 7 R0k , He HL 3Rk Bl 6 B ) HEF% 4 4 FF . 2B4.CD160 . CTLA4 |
0X-40FNGITREH 3 1 4-1BB LAG—3 B H (1L /NS 43 o PE1Z 3 JA R s (RIS Rl P LR il 1 52
142B4  TIM3HICD 160/ F2ak 38 b, iy L il 52 A4 TCOSFNOX-40 1) AL P (E160) -

[0231] N T R DhReRa S 1CD8™ TTL AR 2 A 7 1) J A R4 B 4 ik 2 1 A2 RF 4 e , Rk
KLRG-1FITL-7Ra (JoshiZ§ A\ ,2007) .CD8" TILH[F) R ES 4 & WTKLRG—1 % 2 B, 3 A
7E4-1BB'LAG-3"F14-1BB LAG-3 Hffk < [A13% A 2% F o #4811 , 4-1BB'LAG-3" TILH HKEB4r 5
BT B o I 38 40 A bE AR R TE TL-752 4K (IL-TRa) (E6D) . ixX L4 SR B, 5 I R 15
3K (R B0 % A B S St Y 4- 1 BB LAG—3 TIL 2 BE I AZRE M, (H 5] s rbed 4 J5i e S 1k
LAG-3"4-1BB" T4 1 oK 56 A 3R A5 R v 2 R 1 o

[0232]  CD8'4-1BB'LAG—3" TILH 2= S 14 e 32 IR i The A o< 1

[0233]  Fe2r ) JE AT 51 45 BEAR At 7 R AECDS 4-1BB'LAG-3" TILRYFER K F 3 . 1% 5 F£
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FEHL IR T 928 (1) ¥R T T B bR AL AR W) o 75 AR ST S 5 S8 1 FF e S T) gk AT 52 56 DA I
e 5 AR RR /B E IR DhREAR I (B 11) o Bl R RS 71 2 & Al F R /NRR (40, PD-1.
TIM-3.0X-40I1C0S.TIGIT.CD244.TNFRSF18.Nrnl.Nrpl.KLRG1.GM156 GPNMB.GPR65.
TMEM205 FATMEM126A \CRTAM. Sema7a%$) % 5E T SRSV #EAR o SEESUE BINrn 1 FMICRTAMAZ F1T
IR s 985 W25 11 67 R 1 R 1 5 TR A = 3k S - o (A — B R /N BR PR AR PN B H
(1) G B8 A T () IeRg 428 il o AHEE 2R 5 Sema TaA Pt IR G 28 v 20 1) 1E V49 (R, RO = i 0y
TR /N BRAE AR P B H OB I G B A T 1 R s ) (BT 11) o IX B SR BG 3R B, Sema7afs
A& RN AN L A/ BLCRTAMIP) F5 5T 1% A2 Va T 7 i (1 A TR Y7 7.

[0234]  #[n)4-1BBAILAG-37EAR N K ¥ i v 1 FAF1CD8™ TILH Thfg AR AL 4l pl )3 —
1k

[0235] 75 FF R A SCH S it 7 8 3 1R] 10047 SI2 06 DA Pk 8L 1) X B 82 442 715 B VAT 3R - N
I, FEAT A LS ABL6 . STY Mg 1 /0 B A Bl 5 BH BT P HULAG—3  mAbZH & it FH I s 14
P14-1BB mAb. B SR B AP PTAAR TR 7 LA G H B0 1 TifrRe 2B K BT IR ) — YR T RIUR
EAZZH A R A 25000 (B TA) o T I8 Bt A 5 1) 43 W 2 BH , A PG5 ¥ 7 9088 1) e 42 o)
PEBEE R 7 T STYPUER FICD8™ TILA B 15 hn (B 7B) , iX 5 5 mi ik i 1 48 FH$HUPD-L1+#1
CTLA-4 mAbM%5 5 —3 (Spranger® N\ ,2014b; Twyman—-Saint VictorZs A ,2015;iX 63k
435I - RN S

[0236] B R RAGEHi4-1BB+PILAG-3 mABHIVEIT R R 2 T S5 IR N IR 2 DhREFE A5 1
THH I 2R bR EWIIIE R AN o B 400 T BT 0 BT T4 (I LAG-3 F14- 1 BBR 1A 7] BE A& I+
FIPY PR A it FH T A ZE B 18 b mT DA 5K 1 41 B 2 T 1 0 52 44, By AR FH G0 B i g 3o 366
DRI R TA 15 R 25 5 1) T3 A 52 (R R I8 o R R ETILIE A W) 43 i o, FEPLLAG-3+914-
1BBYA YT JGNRP 1 AI2BA M) Ik PG Blds AR B oR) o 40t s o S G 8. %5 5 11 2BAFMINRP 1 7E
STY R MiECD8 TIL F [k . fEH14- 1 BB+ FIHILAG-3 mAbIAYT J5 W& F] | 2B4FINRP1f#) 3
KB 2. TREFAK (B 7C) , 2B 5 TYH M D) REFF A5 AH SC I 2R 1 R AL 22 2% o O T X fp s
A 2 75 B 1) 08 3 TR () 5 A8 K 2 T KLGR-1 A 638 2Bk b, Y897 IS ZESTY SN AR TIL b
SLRIKLOR-1 654 S 1, I ELEE B EKLRG-1"TL-7R A "Rk b 3 hn 1 3. 74% (B 7D) .
[0237] N 1 yHFR FHHILAG-3+$14-1BB mAb¥AJT AR CL 28 78 sd Y (1 TR I R 20, 1 A2
AR IR b B B B R SR BB ThAE e T i) mT REE L B S TPRINI A FFTY720, %
STPRIM I K FFTY7208 (T MR EL &5 i th (Halin®$ A, 2005 5 1% 3CHR 4= SC A 5] A7 0
HN) o 3 T HiPD-L 1) S I 7V DA FTY 7204748 N AR AR BE , SCRFTILAY) F ThRE A 2 -
YE AL (Spranger® N, 2014a ;1% SCHR 42 SC LA 51 7 RN o E MR A S 286K, 7E 3T
LAG-3+414-1BBIG YT JF 4 R 24/ NS FFHAFTY 72006 FH , I HLAG K34 B B AE S 14 R AT TILS:
T o 7E [i]) —BsF 8] 5520 B A6 40 L S o R AR A T4l B A (2 2 0 (I9) R A R R T2 a1 1%
2 , 2BAFINRP 1R T 8 BA K2 [ KLRG 1M TL—7R A& 7 iy A28 73 s (R B (BRI TERNIRITF)

[0238]  Jy T KE A TILIYShEE K L 723897 5 45 14K B16 . STY g b 4> i KLRG-1TL-7R
ATFIKLRG-17TL-7TR A™CD8" TILEEM , I 75 M 41 T 57 M5 4> BT TL-2. 92, KLRG- 1T L-7R
AFIKLRG-1TL-TR A "RE A2 B9 78 J 5 72 A2 TL-20K1 BE J13858% (BI7G) o T1-2mRNAFK) AT
IKFEAE P ANCDST TILEEARFINT HACDS8 CD44™ TALN THHMIZ 6] 52 AH 24 1 o S, ixX LU 4 25 1l
PL4-1BB/HLLAG-3H V697 175 TR UL 1 B 35 40, HAR i3t O & A7 70 T I8 Sl oA 5 11 i
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BT R FECDS” TANM ) ThRE KA -

[0239] &35k
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213> NTF%)(Artificial sequence)
220>
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223> BRI/ AREE

<400> 4

gaaattcagt cctctgagge agga 24
<210> b5

211> 24

<212> DNA

213> NTHF%)(Artificial sequence)
220>

223> HHEIM/REE

<400> 5

ctaaagcctg atgactcgge caca 24
<210> 6

211> 24

<212> DNA

213> NTF%)(Artificial sequence)
220>

223> HHLEIM/RET

<400> 6

ctttggaget agaggactct geeg 24
210> 7

211> 24

<212> DNA

213> NTF%)(Artificial sequence)
<220>

223> HHLEIM/RET

<400> 7

ccttggaact ggaggactct geta 24
<210> 8

211> 24

<212> DNA

213> NTF%)(Artificial sequence)
220>

223> HHLEIM/REE

<400> 8

gcccagaaga acgagatgge cgtt 24
<210> 9

211> 30

<212> DNA

213> NTF%)(Artificial sequence)
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220>

223> HHLEIM/ARET

<400> 9

ggattctget aaaacaaacc agacatctgt 30
<210> 10

211> 24

<212> DNA

213> NTHF%)(Artificial sequence)
220>

223> HHLEIM/REE

<400> 10

gcttceettt ctcagacage tgta 24
<210> 11

211> 24

<212> DNA

213> NTHF%)(Artificial sequence)
220>

223> HHLEIM/REE

<400> 11

gctacccecet ctcagacatc agtg 24
<210> 12

211> 23

<212> DNA

213> NTHF%)(Artificial sequence)
220>

223> HHLEIM/REE

<400> 12

ggcttcteee tctcagacat ctt 23

<210> 13

211> 24

<212> DNA

213> NTF%)(Artificial sequence)
220>

223> HHLEIM/RET

<400> 13

ctctetetac attggetetg cagg 24
<210> 14

211> 24

<212> DNA
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213> NTF%)(Artificial sequence)
<220>

223> HHLEIM/RET

<400> 14

cttcgaatca agtctgtaga geeg 24
<210> 15

211> 24

<212> DNA

213> NTHF%)(Artificial sequence)
220>

223> HHEIM/RET

<400> 15

tgaagatcca gagcagcecggg cccc 24
<210> 16

211> 29

<212> DNA

213> NTHF%)(Artificial sequence)
220>

223> HHLEIM/REE

<400> 16

ccactctgaa gattcaacct acagaaccc 29
210> 17

211> 24

<212> DNA

213> NTHF%)(Artificial sequence)
220>

223> HHLEIM/REE

<400> 17

caagatccag tctgcaaage aggg 24
<210> 18

211> 24

<212> DNA

213> NTF%)(Artificial sequence)
220>

223> HHLEIM/RET

<400> 18

gcacggagaa gctgettete agee 24
<210> 19

211> 21
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<212> DNA

213> NTHF%)(Artificial sequence)
220>

223> HHLEIM/ARET

<400> 19

gcatatcttg aagacagagg ¢ 21

<210> 20

211> 27

<212> DNA

213> NTHF%)(Artificial sequence)
220>

223> BRI/ RET

<400> 20

ctctgaaaat ccaacccaca gcactgg 27
<210> 21

211> 24

<212> DNA

213> NTHF%)(Artificial sequence)
220>

223> HHLEIM/REE

<400> 21

tctgaagaag acgactcagc actg 24
<210> 22

211> 24

<212> DNA

213> NTF%)(Artificial sequence)
220>

223> HHLEIM/HEE

<400> 22

gcaaggcctg gagacagcag tatc 24
<210> 23

211> 19

<212> DNA

213> NTHF%)(Artificial sequence)
220>

223> BRI/ RET

<400> 23

tgetttggga agetccagt 19

<210> 24
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<211> 20

<212> DNA

213> NTHF%)(Artificial sequence)
220>

223> HHLEIM/RET

<400> 24

ccggtecttaa gecacagacct 20

<210> 25

211> 19

<212> DNA

213> NTHF%)(Artificial sequence)
220>

223> HHEIM/RET

<400> 25

ctacccggtg gaagaccte 19

<210> 26

211> 19

<212> DNA

213> NTF%)(Artificial sequence)
220>

223> HHLEIM/REE

<400> 26

tcaatcgget gcaagatgt 19

<210> 27

211> 21

<212> DNA

213> NTHF%)(Artificial sequence)
220>

223> HHLEIM/REE

<400> 27

agatccaaca acgaggagac a 21

<210> 28

211> 19

<212> DNA

213> NTHF%)(Artificial sequence)
<220>

223> HHLEIM/HEE

<400> 28

tcaccatgaa acccactge 19
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<210> 29

211> 21

<212> DNA

213> NTF%)(Artificial sequence)
220>

223> HHLEIM/REE

<400> 29

caccctagee taacctcaac ¢ 21

<210> 30

<211> 20

<212> DNA

213> NTF%)(Artificial sequence)
220>

223> BRI/ REE

<400> 30

ctggecagatc cagtecctgtt 20

<210> 31

<211> 20

<212> DNA

213> NTF%)(Artificial sequence)
220>

223> HHLEIM/REE

<400> 31

atgagggagg agagcggtat 20

<210> 32

<211> 20

<212> DNA

213> NTF%)(Artificial sequence)
<220>

223> HHLEIM/REE

<400> 32

agaaaaccat catgccaggt 20

<210> 33

<211> 18

<212> DNA

213> NTHF%)(Artificial sequence)
<220>

223> HHLEIM/HEE

<400> 33
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atcctcgegg tgcaaata 18

<210> 34

211> 19

<212> DNA

213> NTF%)(Artificial sequence)
220>

223> HHEIM/RET

<400> 34

ccggggagat ctcatcaaa 19

<210> 35

211> 24

<212> DNA

213> NTF%)(Artificial sequence)
<220>

223> HHLEIM/RET

<400> 35

tgaagacaca ctacctgact cctg 24
<210> 36

211> 21

<212> DNA

213> NTF%)(Artificial sequence)
220>

223> HHLEIM/RET

<400> 36

gctgetcact gtgaaggaag t 21

<210> 37

<211> 20

<212> DNA

213> NTF%)(Artificial sequence)
220>

223> HHLEIM/RET

<400> 37

caatctgtac cccgaggaga 20

<210> 38

<211> 19

<212> DNA

213> NTHF%)(Artificial sequence)
220>

223> HHLEIM/RET
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<400> 38

ctgtagccca cgtegtage 19

<210> 39

211> 21

<212> DNA

213> NTHF%)(Artificial sequence)
<220>

223> HHEIM/REE

<400> 39

gctgetcact gtgaaggaag t 21

<210> 40

211> 19

<212> DNA

213> NTF%)(Artificial sequence)
220>

223> HHLEIM/RET

<400> 40

tcaccatgaa acccactge 19

<210> 41

<211> 20

<212> DNA

213> NTF%)(Artificial sequence)
<220>

223> BRI/ RET

<400> 41

tcttgetgtg gecaattcaga 20

<210> 42

<211> 18

<212> DNA

213> NTHF%)(Artificial sequence)
220>

223> HHLEIM/REE

<400> 42

gctgcaggga agatggac 18

<210> 43

<211> 20

<212> DNA

213> NTHF%)(Artificial sequence)
<220>
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223> BRI/ AREE

<400> 43

gaacggtact ggcgtctgte 20

<210> 44

211> 21

<212> DNA

213> NTHF%)(Artificial sequence)
220>

223> HHEIM/REE

<400> 44

aatgttgatc atgccatctc ¢ 21

<210> 45

211> 21

<212> DNA

213> NTF%)(Artificial sequence)
220>

223> HHLEIM/RET

<400> 45

cgcagacage tgagtagttc ¢ 21

<210> 46

<211> 20

<212> DNA

213> NTF%)(Artificial sequence)
<220>

223> HHLEIM/RET

<400> 46

tcatgcaacg cttagactgg 20

<210> 47

<211> 20

<212> DNA

213> NTF%)(Artificial sequence)
220>

223> HHLEIM/REE

<400> 47

agcagcagct attggagacc 20

<210> 48

<211> 20

<212> DNA

213> NTF%)(Artificial sequence)
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220>

223> HHLEIM/ARET

<400> 48

tgaaaacctc ctccectett 20

<210> 49

211> 19

<212> DNA

213> NTHF%)(Artificial sequence)
220>

223> HHLEIM/REE

<400> 49

acccagttca tgccatcct 19

<210> 50

211> 21

<212> DNA

213> NTHF%)(Artificial sequence)
220>

223> HHLEIM/REE

<400> 50

cagcttgttg tccaaatcgt ¢ 21

<210> 51

<211> 20

<212> DNA

213> NTHF%)(Artificial sequence)
220>

223> HHLEIM/REE

<400> 51

acaggtgaag caggtctcgt 20

<210> 52

211> 21

<212> DNA

213> NTF%)(Artificial sequence)
220>

223> HHLEIM/RET

<400> 52

gcccttaaag actgcatcac a 21

<210> 53

211> 19

<212> DNA
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213> NTF%)(Artificial sequence)
<220>

223> HHLEIM/RET

<400> 53

tcgaaggcca tgtcatctg 19

<210> 54

<211> 20

<212> DNA

213> NTHF%)(Artificial sequence)
220>

223> HHEIM/RET

<400> 54

cccacaatgt gttgecagtte 20

<210> 55

<211> 20

<212> DNA

213> NTHF%)(Artificial sequence)
220>

223> HHLEIM/REE

<400> 55

tggggaatge attttaccat 20

<210> 56

211> 21

<212> DNA

213> NTHF%)(Artificial sequence)
220>

223> HHLEIM/REE

<400> 56

ccgatgtcca tcacattcte t 21

<210> 57

<211> 18

<212> DNA

213> NTF%)(Artificial sequence)
220>

223> HHLEIM/RET

<400> 57

ttgagatcca tgccgttg 18

<210> 58

<211> 20
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<212> DNA

213> NTHF%)(Artificial sequence)
<220>

223> HHLEIM/ARET

<400> 58

tggggaatge attttaccat 20

<210> 59

<211> 20

<212> DNA

213> NTHF%)(Artificial sequence)
220>

223> BRI/ RET

<400> 59

agcagcagct attggagacc 20

<210> 60

<211> 20

<212> DNA

213> NTHF%)(Artificial sequence)
220>

223> HHLEIM/REE

<400> 60

gcagagggtg acggatgtag 20
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