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fER, HATasild B MEMERRR S, RIEREMBERE. BRSFENRE) T, BFBRAZHMIE
SR EWEIGT RIS, THEBBHERANFRED, XA ERNETRREDERS%S
Pk, BRACOL10AFEX T BRE A KEPHIERA U LEME LY . U Tl & BERIT S
KGR FMNE . T WETCGARIE FE B B H MRS, BE GTEXES Kt iR, A
REAHAHRRE S HTCOL10AIE BB S EHLAFHREZR . #HT 2P COL10A1RKREHZ FIH
HAREBERBHERREER, wixtzsRrREAERBITHREEESIT(GO, KEGG, GSEA), HA B
ZLFICOL10A1ZE R FRIA T R M 40U T RE i@ ¥ . ¥ F Estimate A% COL10A1 R RRIBA LA AT
4, REELBRERBEEAZ IS, E{5COLI0A1REZER AT MIERKEm. R H
CIBERSORTH%:5%F COL10A1 B R RIAH e A K S B AR IEHEAT 00T,  HRBCRRRIZ 42 18] S Be 4
MBI E, 4T COL10AIRS T iR 2 21 o 1) e B S RO IR VR T B2 i . DR FLCOL10A1L7E I PR )
fEF, B RBETCGASHE E PIRREEHITEFZSYT, SHITCOL10ALN FEAEFH. BREFHNE
M, HEWIATCOL10A1FRIEE KA WE R (NEHR . HH. TNMSHI. StageZ i) #ATHE R COX
ST EZRECOXHT, HMEZHFERCOXXM LFIMERL, RIETCIASE E 3R i H A EE =S EE
EHEZ B REIRITHER, HIPECOL10A1E ¥ WA E S RIEZ MRIEH XM, BARLSRBERITH
AR BT EIR AR FTCOL10A1E B R FH RS 5N ST UG BIRIT R m. 45:
B AHTTCGA. GTEXBURERIE, HARZEECOL10AIZERFEBBENNESHIMETEERRE, 46
RS R, EREREEBAASEE BARAPREAERALR. B OW R EFHS3EERH
COL10A1IRIZESBHFEMX, NTE4EFH, RRABEBRANSAETYRE, PERE. 28H
ERZHECOXAHT, COLI0AIRZEERBEMEHMLERER, HIRETCGARIEELRE, WET
B FRERL . LA IR AL T RAE/E R, FRBTTRE2 5 T TGF-BE B K& PI3K-Akt{s 5@,
P FhE S R i R AR K FBAER . @it {TEstimated. CIBERSORTZMT, COL10A1EEFEELH B
AR FRERAE, HREABRENRAEER. ARHRBEEETFL, TRERESHENIAE
AR MRREEIEMHX. BRAHAGBERITRRE, WS EREFME LARRE RREEIEH
KA K. BonEZEREEENBTHEARE . £18: COLI0AELEBEFPERZE, HCOL10A1EE
LR BB RE N SAETENEERE, EXEHREFEHER W, R ES5BENHEARE XK.
COL10A1 5B IR I A %, S4B ARRIENGEREE R IRIATFEEREEMR. Ao
TCIASHE FE 8, COL10A1RRIESEM o BH HRBEIRITHEZE, RCOL10A1T fER—MEE
B S B YR T HE R
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Abstract

Objective: Gastric cancer (GC), as the most common malignant tumor of the digestive tract, is often
found in the late stage due to its unclear early symptoms and poor prognosis. COL10A1 used to
mainly study its role in bone and joint diseases, but in recent years more attention has been paid to
the role of this gene in tumors. It may play a role in promoting tumor occurrence, metastasis and
other aspects by changing the composition of the tumor microenvironment, and has the potential to
become a variety of tumor diagnostic markers or treatment related targets, while there is less re-
search on its role in gastric cancer. The purpose of this study is to use bioinformatics analysis me-
thods to explore the role of COL10A1 in the occurrence and development of gastric cancer, as well
as its clinical application value in tumor diagnosis, prognosis prediction, and treatment of gastric
cancer. Method: Collect relevant data of gastric cancer patients in the TCGA database, combined with
data from other databases such as GTEx, and analyze the expression difference of COL10A1 between
gastric cancer and common tissues using the relevant R package in R software. Further analysis of the
gene expression between the high and low expression groups of COL10A1 was conducted to identify
differentially expressed genes. Functional enrichment analysis (GO, KEGG, GSEA) was performed on
these differentially expressed genes to explore the potential cellular functions and pathways affected
by the differential expression of the target gene COL10A1; use the Estimate algorithm to score the
samples of COL10A1 high and low expression groups, and then compare the scores between the
high and low expression groups to evaluate the impact of COL10A1 expression differences on the
extracellular matrix. Simultaneously, the CIBERSORT algorithm was used to analyze the immune
cell infiltration of samples in the high and low expression groups of COL10A1, compare the differ-
ences in immune cell infiltration between the high and low expression groups, and analyze the
impact of COL10A1 on immune cell infiltration in tumor tissue. To explore the role of COL10A1
in clinical practice, survival analysis was first conducted based on clinical data from the TCGA
database, analyzing the impact of COL10A1 on overall survival and disease-free survival. Then,
single factor COX analysis and multi factor COX analysis were conducted on the expression level of
COL10A1 and other common factors (such as age, gender, TNM stage, Stage stage, etc.), and a multi
factor COX risk proportion model was constructed. To analyze the expression correlation between
COL10A1 and common immune checkpoint expression, to delve into its relevance to immunothe-
rapy, and to compare the effect of immunotherapy between groups of high and low expression of
target genes using data from the TCIA database, the drug sensitivity of high and low expression
groups to some chemotherapeutic agents was analyzed using pRRophetic. Through the above me-
thods, we investigated the possible mechanisms of COL10A1 involvement in GC and its impact on
the prognosis and immunotherapeutic effect. Result: By analyzing the TCGA and GTEx database
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data, the target gene COL10A1 was significantly over expressed in various tumors, including gas-
tric cancer. Combined with the sequencing results of the collected samples, the target gene showed
significant differences in expression between gastric cancer tissue and normal gastric tissue. By
analyzing the data in the database, it was found that the expression level of COL10A1 is related to
patient prognosis. For overall survival, high expression gastric cancer patients have a shorter
overall survival period and a poorer prognosis. After univariate and multivariate COX analysis, the
expression of COL10A1 was found to be an independent risk factor for patient prognosis. Based on
the TCGA database data, a prognosis prediction model was constructed. Analysis by GO, KEGG,
and GSEA concluded that COL10A1 plays a role in the composition of the extracellular matrix and
may be involved in the TGF-£ pathway and PI3K-Akt signaling pathway, both of which are usually
risk factors for tumor development according to the current findings. Through the estimated and
CIBERSORT analysis, the extracellular matrix of patients with high and low expression of COL10A1
was significantly different. The tumor purity of patients with high expression of COL10A1 was lower,
and the number of immune cells infiltrated was more. Therefore, its expression was positively cor-
related with the infiltration of immune cells in the tumor microenvironment. The immunotherapy
effect of the high expression group is poor, which may be positively correlated with the expression
of target genes and common immune checkpoints, indicating the potential of this gene as a thera-
peutic target. Conclusion: COL10A1 is highly expressed in gastric cancer. When COL10A1 expres-
sion is upregulated, the overall survival period of gastric cancer patients is significantly shortened,
but it has no significant impact on progression free survival, indicating that it is related to poor
prognosis of patients. COL10A1 is related to the composition of tumor microenvironment, and is
significantly related to the infiltration of immune cells and the expression of immune checkpoints.
By analyzing the data in the TCIA database, it was found that high expression of COL10A1 can lead
to poor immunotherapy efficacy in some patients, suggesting that COL10A1 may be a potential
immunotherapy target.
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1. 5|15

B AR N A ERVE AR I8, AN ECORN T WA A TE B R 2 —, 7E 2020 SEAERFTIG G
100 /54, KRWFHAAEE T, SETC ARSI, FH R X ) s % 3 i T A X [ 1], IRk B
BRI A IOHE) T, 1R B 0 RIS RUA ST B AR, TR B e 0 A B AT B R PR 2], (HURETE
SERZEN ?ﬂwﬁﬁ“\ WEEZSNIRTT . BRGSO AR, H4AT B B 1 5 A7
FANEAR[3], ARE, BREARRRANR BT AT SRR T 5. I BN B B E
H*Wﬁﬂﬂﬁ&ﬁﬂ%‘mfﬁ M B TE L B EANE B TR PSR IS, R A O
T HRELER, 08 CR2REFRRIGH . Bar T2 FARN S & AT PR BT B ik
FAZS RS PR N e A 7 AT 7 AT BRI T (4] X TAS e A e B, ) LRSI & — 284
TEEZ5Y), GO ZEREP. E RS PSR EATIRIT o AR b — BRI R 2 R 522 (ESMO) 2020 4k
W2 R F ) CheckMate 649 Eﬂn ER, RN GC Hh, AT NG T IR I 45 B LT B BT K T
5], HEMERE N FRZWIEA B i SR I S A S A A [RATS AR R M DL 12 AN H (3] (6]
ﬁﬂi%%&’]‘ﬁﬁ)ﬁﬂ‘fﬂﬁ?ﬂuﬂ(lmmune checkpomt inhibitors, ICIs)N.F A 3= ) 935 7697 8 B g B E ok 1%
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M. HETCHM ICIs iR GT. X AhraE e AR5 R It 1 B IR RCR (7] [8], ICIs
F1R) 2 FH A ] s A e 988 12 2722 (CSCO) (45 T PR A o Bl vy, 788 i 3 BBk SRoBR), H AT ICTs B
N ZLIATT T —ZIRYT - BJRE 1T B AT ICIs B 0T I 2 WL G2 % % (overall response rate,
ORR)#iE, 1hE —3m BE MR R, HiGIT AR R 4 (treatment-related adverse event, TRAE) &K 4=
R . HATVFZ W, ASE S e b B A0 BRI R R DL B S e A i 3R IA (R 7K AV 22 37 A e
18 8RR T IR ST T MRS ROV B BRI o BRI, R 95 e 5 2 I Vi) 5 e e i A s A
RIS BRI BRI HE m DS HERA B S BRI TS R 64, e v B e R S in T AR T &Ll 1 .

Xal B JE 5 [ (Collagen type X alpha 1, COL10A1)& J& Tl & I KRN — 51, 1ZFEF iS5
5 NERE SR —MNMERIREEAG], &R EEAFEINEREFLEARIER Schimid T
it B E K B 55 (Schmid type metaphyseal chondrodysplasia, SMCD) VA K & KT R F R[10] [11], EHAHF
FOR LA A2 A M AN 5 b 1) — Fh R BT oy AR AT AT, A A I B O S T R 4 AR
KL e TS HRBESAN R EEIER[12]. I UFERBFER, COLI0AT 1E5FhSu A
R B TR I T R RE A L AR A 5[ 13], T HL COL10AT fE45 [ 13] [14] FLARIE[15] [16]- B[ 17]
MR S BENTUSEC, RS RN E R . H2H75 T COL10A1 7£ B mfE
FH A o

PR i A 3% (tumor microenvironment, TME)F8 H & e i & A2« AR B B A% S adt R B ed &t it BT A 1)
WANASR, A ETE IR AT AE 2450 . ThREAARH, 1 EL T R4 B B NS 6. s
AL AAL S A B Sk, [F S5 g, Fmgnf . » s bl A i s 5 7 1
LR A, AATTEE T IR R A R R A DA K B R V6 T IR RO 4 2 M T TR A R B )
PER[18]e MKFET LI F RN K, Bl E BEath Cal T2 Mgt iz d, EakmiwE
TSI 7T 10 PRI 7 3R —, A AR S B 5% 20 B R 7 iR oA S5t CAE 22 Ml iioRg rh 45
BN, WFLBIE[19] [20]. SEME21]. IH3R(22] (23], B A0 24) 5 R BORT b 9 WIH
COLI10AT1 52 35200 | MR A 52 R i, At 9838 5 F CIBERSORT 7% H Ak IR 22 57 3058 5 YR ik
IREEZ (B HAH DG, T8I LR AR RIA 2 2 [B] S e IR I O, SR B 5 2 (B IR A B 22 5 A
e ] LLIEIS fE ] Estimate 5050 1A H AndE Rl mRRIE A Z M43 7), SR ELBPI & R OA B2 10 22
5#[25]: Estimate SH5ACKE G 40 10 B0 AN VR AR AE 2, ] T 19,440 255 5T 4 i DA % e 240 A 2 o 45
BRI Z AN IR A S B VA 2 o S PR 732, SR E A s 5 R AR TR T T e A S5 440 Fl ) S50

AW FEAE L 73BT A FE O i TCGA L GTEx S5 850405 i vh #iedls DAL TS B T T SZEE B AT T ARVE ST 1Y B e i
B RN, RFT T COL10AL 7E BT RS 5 A2, COL10A1 fm#ik 5 B3 Filf5 i AH
KMELL K COL10A1 5 G e 20 IR AR G G 2R

2. FERASE
2.1. BIETHELE

AT 7T R BT B EHE 2 B2 B TCGA A STAD 15 B A A ml AR5 A i s 2 808, 28500 e
GDC EM N, THEEEIERAIEEN “iranscriptomeprofiling” , ##EFE%E N “Gene Expression
Quantification” , {§iff] GDC B N3 T E N3 RNA-Seq M/ F¥d, 3t 407 1, HA e ita 5
FEFRA 375 9, TR 55 2HER 32 491 o AR5 T O LRI R ES A, [RIREAE B O 258 25 B i 4% Clinical 7,
HAEFIEIEN “Clinical Supplement” , [FFfET GDC BEM N LE N#. FEERFEHITEIEWYID
AbHE, X FREFRIEER Y, B RNA-Seq 2045 H FPKM (Fregments Per Kilobase per Million)#% #04%
#54 TPM (transcripts per millionreads)k s\, XSGR TPM (B T A R /n IR R R IE B H WA log2
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(TPM + 1) J5 AUE s X T IG KRB ES 43, Ko N 8 b i 35 A B30 e g AT 4R . & IF, A4S
FEANT RS I SEAE B, IR 0. AR, DLRCBRA s, AFs Mg o 1. AEAERT
()45 . GTEx "1 1EH B 2L 400 7 504 B UCSCXENA H W 8k, Z 3R & 40 Toil A2 G — A3t ) TCGA
T H rh Iy i DL A GTEx I IEH A0 P48, c40d TPM ¥4k, HTEREZE R0

2.1.1. ERFESTH

RIAKZE Mo B WA 3 b AT, — AR IEdE A TIMER2.0 ZE45 T A, %} COL10Al f£E%
Tl e yeg B fiehgg 5% 1E 5 A 2 IR B EAT R L, KRBT COL10A1 75 & Ft s v (1 RIS 1 Ot A AT,
[FIP AT R 80T & IF 7 GTEx 5 TCGA W##E, MImfSH COL10A1 7£ % g J 1R & 2 ik
KZE S

SRJG BRI B R, T R SRR limma B8R L IE #5541 405 B4 21F ) COL10A1 Fik
BIAE, SR ggpubr B &5 AT AT AL, 153812 RFILEIE. HT TCGA H11f) STAD B H
HE R Ay 55 0 B AL, RO B e 55 2 % B A U AT RN LU, 3B COL10AL 7E
B AN S M R R ZE R

2.1.2. GO\ KEGG E&E2H

NIRFT COL10AL 72 B R KIET TR ZIMAEN, #X 7415 COL10AT ik 2 7 AH KW 2 7
FikF [H (Differentially Expression Genes)i#1T GO+ KEGG &40 H1: RH#E COL10AT ERIEE R A5
EAEAD T, LR RIE RN B R RIB A LRRIEA, RE RS RRIEH 2 H % 57
FIBMEER, REHIXEIR S COLI0AT —RIHTEEM. SEM IR ZELEEMEH cluster
Profiler ©L#t47, @il GO 73452 COL10A1 R REAHR M T IhRE. AV FE KA Ri 5 5, BAURSIE
JG p fH <0.05 {E b4, SEBCHTHOr kAT rT AL e it KEGG 23 #1713 %] COL10A1 Fl g2 511
RUIEEE, Lhp H/AT 0.05 1E N ERA:, BB IFIAT AT WAL EE 45

2.1.3. GSEA EEDHR

GSEA T2 FIFE R #LAEMRYE COLI0A1 KRB FE ARG HNERRIATERFM LR
1) o MFH clusterProfiler £, LAHI MSigDB #i#i 2 R4 C2 R EME NS HILFLE, UL p HDT 0.05
PERSIEZAE, XHRYE COL10A1 SiRFIk 7 i) M ik 4 SRR A H B R 31T GSEA 40#fr. fHHIfE
COL10A1 =3k HARRIERVE R ET 5 s, Ho4m i nl ik BIR 4

2.14. £HFSH

N5 COLI0Al MFREEMKE B B #H S 4 F W (Overall Survival, OS). J¢ ik & 4 77 1Y
(Progression-Free-Survival, PFS)f{)5¢ &, i@l ] R BAF R survival G4 H TCGA w4845 2 190 7 %1
i UL NGIR B AT G 8, bl 2B A7 2818 . [RIBS ff FH Kaplan-Meierplotter 7E£8 T 43t COL10A1
FKirmRE B EE OS 5 PFS ZIHMK R, ez,

2.1.5. EFETNERAE

B SERE FH survival %) COL10AT #H1T COX HHZE K Z K ZE B/ #1, Wi COL10AT RKiAH
() AR T B AR AR TR A 5. WA BIA T COL10A1 Rk @ xf T B FH LA AWM, it
224l ROC M2k 74 COL10AT FRIAXT T & A AZ T 1T 58 77 - ROC 12k 73 b7 42 FH T VAl — AN PR 2 T
JIWIFB, 2r U TR s W ik TEAAE T, BRI 2 UE ¥ 2= BE R (A] & 2R AR
o TMIFRAER) ROC 112 73 HRs I8 PRI 03 DR 25 R0 DR 2 BRCE RRAE [ e B, A I 1) IR 36 5 R AE A i 2 e
AT A7 FH R[4 36 14 ROC T 58 A2 B8 4 1RgE 6 b AT B (RIS PE ROC 43 #r, BSR4+ (1) timeROC
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BT, M1 T AEARIFII A8 5, COL10A1 X 3 (I 2EA7 T RE /7 ik — B EH survival . rms £
AL FEIE DR 2R IA B0 I PR AR A 8 COX UG LAY, [R]IA Y P Ak, i HE 91 28 -l (Nomogram)

2.1.6. X FHERIER & EAMERER

53T COL10AT Faksxf T B R MR BE 2, 15 26 estimate £.XF B TCGA 4K I RI AT
KRBT T, A EADFEARN estimate 75, SRJ5MA limma K COL10A1 =ik H SCFREH H 1)
estimate PP F ELECITAS COL10AT X b8 oA 485 i 52

5rHT COL10AT k) T4y 40 iz I i s m, 15 568/ CIBERSORT E M# L] CIBERSORT
BB ERE T E W R RS2 SR R TCGA B EREARAT T AT, 75 1 & ANREA b2 40 i
BAIETE O, R p (H < 0.05 Sy 5 A0 6 R Aff 2 AR AR, S8 S5 6 25 BRI SR IA 0 5 o s 4t i 2 i Hdis
43 COL10A1 TRk 4 SARFIEM 2 A& Rl e IR IR B L 2 57, FEHTRIAL, M &R
AR B AR 5 COLT0AT 1A 8 AH 5 1) S 28 40 R P A D1 P

2.1.7. MFREETTHREFAT
5T COL10A1 ik & @ flnt T332 Sk 2 sl 4 V6 T7 1) B e SR (VR o7 ORI s, W] A
T B AR SR RIS AL 2 [ 2 Va7 ROR I 22 . BAR R RIFRIA B 5 0 WL ek 25 RUAH DG R 3R
. HbREER R A 5 AR 9848 971 17 (Tumor Mutation Burden, TMB) {55 =N J7 THI R 71T

TCIA ## 255 T TCGA Fdl e 8 st iy, HA a3 | TCGA W5 G M SR,
HA 5 TCGA-STAD Tt H HFE AR IR B8 1252 S e ¥ T T R VA o AR 4 TCIA #4150
FESZ TP IRTT RO IVP 2 B8, 70 L COL10A1 SRIA 2 KRB A 2 (W S 1697 AP I 2 7
N T AN [ 25 R 2 08 B %) T S e 1R 97 R KR4

o y% ks 75 i (Immune Checkpoint), FRFEFPEIET 2R K ELAR . 0 B S 1697 o Sk A s BH
T P R A i B T S A T 4B IS L . RR PSR T AR RIATE T AR, HAEARIA
E e 20 R AN SRR E AT 4B M T o R P MR TS24 S5 AR 45 & mI S T 248 Ff 3 v 1T DGV IR 2R A5 g
SRR, R A P (5 P B A e A DR, R T RR R PSR T S A S IO AR 1) S e A A s BH T
L PH S, AT e 32 %% R G0t I 4 i i Boeh 1tk . DR ksd i 3 H ARk R S WL S %
or B SR SR R R IR TR DR 2/, W] DA H AR B8 5 B8 TS TR RO 2R

Jiy8g AR A7 A (TMB) A E SONEE B 3B A e ), AR P R R b et i BEE B e . DR 9G
N ERRE RIS H . IR AN B PR R AR e vy, DAL I, Pl s MR SR 2, & 2 2 BINLA
Ho % RGBT, MIREARSE. DRI, AR 1 ke 1 Jieheg SR A8 A far, gl o] DA S5 38 o) S e e 97 R,
HHTCBONIEIR b, POEAE 2 V8 T7 97 A B REFAT a8 B be &4, 1EIUE BB FL mliE
SEGRPEIRTT AR TMB 7K A % B2 B TCGA T 801 B e 38 I 3 208l , 15 B B A AR TMB {8,
SR G LA H bRk R SRR H 2 [A) [ TMB 7KFZ 5%, 43t COL10A1 Rik&E 5 TMB {EZ [A K &

2.1.8. XTI AaTr 8RR

SHTENAAT A E His RN REEZ MR R FEEZET R B4+ K pRRophetic 558 .
pRRophetic £ 72 3T H il /E# (B JE #7158 K 2% Paul Geeleher, Nancy Cox, R. Stephanie Huang) AT £ H (1 572«
I DR 20 i T e AL, T AN SR 40 i &R (CCLE) I 25 iudk i, B ml A Tl R Bl i 7L . R o i
COL10A1 KA & mflxd T 5 i 2L 230 & F i DL b o 29U 2 [ o &, i A RO
pRRophetic FALFE /M #T HH TCGA F#U) B B #7204, WAl COL10A1 mRib 2 SIRRIAH 2 172
YRR Z T 1 53T

i
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3. &8

3.1. COL10A1 EZME R BEPREIERT TN

AT COL10AL fEZ R RIS Z S, 1 Y6 UCSC #udli FE T 84 5d Toil WiAEG — B (1)
Gi—hrAEAT) GTEx BN T3, BIBR T BAMEM AN UM T 3 AR, RZIR1E T 34 MM
FIRHHE . AHAERCX I Wilcoxon FRAREIGHET 2 5 BB e AT, FRATIAE 25 FhfpR HhWl s3] 7 0% 1
W, TE 3 AR e R TR E T IEE D). MENIIE, T EZEE A TIMER2.0 #7347 COL10A1 7E
ZRRE R RIEZ R 2). WHEEREARMA. HPBmANS5IEY BHSAREEEHEER,
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& o

Figure 1. Pancancer analysis of COL10A1 using TCGA combined with GTEx database data
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Figure 2. Pan-carcinoma analysis of COL10A1 line based on TCGA data by TIMER2.0 database
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Figure 3. COL10A1 expression comparation in TCGA-STAD data
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Figure 4. Paired difference analysis on TCGA-STAD data
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Figure 5. Paired difference analysis on TCGA-STAD data and GTEx data
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Figure 6. Differential gene analysis results of COL10A1 high
and low expression groups (circular graph)
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Figure 8. GO enrichment analysis of differentially expressed genes (circular plot)
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Figure 9. GO enrichment analysis of differentially ex-
pressed genes (bubble plot)
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Figure 10. KEGG analysis results of differentially expressed genes
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Figure 11. GSEA analysis results of differentially expressed genes
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Figure 12. Drawing OS curve based on TCGA-STAD data
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Figure 13. Drawing PBS curve based on TCGA-STAD data
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Figure 16. Differences in clinical characteristics between high and low

expression groups of COL10A1
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Figure 17. Differences in clinical features between high and low expression groups
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Figure 18. Single factor Cox analysis results
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Figure 19. Multifactor cox analysis results
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Figure 21. Multivariate cox regression prognostic model
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Figure 22. Prediction model correction curve
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Figure 23. Comparison of matrix score, immune score, and
ESTIMATE score between high and low expression groups
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Figure 24. Comparison of immune cell infiltration between high and
low expression groups (box plot)
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Figure 25. Comparison of immune cell infiltration between high
and low expression groups (lollipop diagram)
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Figure 26. Differences in immunotherapy efficacy between high
and low expression groups after grouping based on the expression
of CTLA4 and PD-1
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Figure 27. Relationship between the expression level of target gene COL10A1 and
common immune checkpoint expression levels
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