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Research progress in application of tumor mutation burden in
gastric cancer
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Abstract Gastric cancer is one of the most common malignant tumors in clinical practice, and has a high incidence
rate and high mortality rate. In recent years, a great progress has been made in the immunotherapy of
gastric cancer with immune checkpoint inhibitors (ICIs). However, the overall effective rate of
monotherapy is still low, and it is often accompanied by different degrees of immune related adverse
reactions. Therefore, it is urgent to find accurate and reliable biomarkers to screen patients with potential
benefits from immunotherapy. Tumor mutation burden (TMB), which is characterized by the number of
tumor gene mutations, has shown a correlation with the efficacy of ICIs. Here, the authors review the
associations of TMB with the clinicopathologic characteristics of gastric cancer, and the prediction of
immunotherapy efficacy as well as other biomarkers.
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checkpoint inhibitors, 1CI) A 3 % 8 iR 97 b 35 42
1M P iR AR Y % UL 22 i 35 (objective
mitigation rate, ORR) FlE A7 (overall survival ,
0S), {HIFHERTA B e if 7y ias . I 2
PG 0 I AR A L T O R X SR IR T
TE 3 46 09 HE ARE 8] B — 20 [ W) S0 5 ie 9T 7
P B AR HLH o g %8 2 L 7 (tumor mutational
burden, TMB) J& & & K& K 41 X I8 A 4 JE B 6 Xof
(Mb) R4 A A ] 5848 i A, AT LA R] 42 S e i
T 7 AR R DU B BE ) AR B, BE S AT I £
ol 8 1) A 8 3R 9T T Y, BLAE 0 Il DR B 58 AN
92 B A AR b TMB AT Al i TE g — S5, AR SOt
TMB 7t 15 9 5 92 36 97 U Y BIF 58 9F & 1 A7 SR 5%
W, B B B R IR R IR T R —E Y
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TMB J2 i J8g ik PR 2 26 B IR 5% 98 722 I 1) 4 4 i
GEAR B, AR TR IR A0 DR A b B A R A
F) 20 At DX A B R L A A IR 2R 1 R I Y R AT
BP4A 4 A 58 A8 1 B 8, dnT RLARTR) SO 58 A8 ok &
N R o Y T I I R SN S S
SRR, RSN AN ED, XEE
a7 W ok E B AL AR A K (major
histocompatibility complex , MHC) 5 & % B 95 48 i
F I SRR P, B 150 AR [R) 3578 7] fE 7
Az 12 AN B BT DL 3 S A I U AT e F B A R G
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H A6 PR 52 B rf 41 20U 58 A8 fAfar (tissue
tumor mutational burden, tTMB) ¥l & & & W, X
2 BOWE 58 N Sy 1 W i 9 9% 72 B i (blood tumor
mutational burden, bTMB) & M i #4 : &F 5 3k — &
Lo E i U A B G R L R
A HEAT CTMB A I, H W 2 5 m e B 5 4 O Ay
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T 5 20 M R A% W R R, o R 4R B S
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S22 BRI T R IR S, 8 U P Panel AR T K
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J¥ Panel 17 i 98 J5% X 21 43 B © % WES 78 It R i
W 55— Fp e 120, B A 2R 8 ) U P Panel
S5 E N E SR 24 1.0 Mb, S A 200 IR B
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3.1 TMB 5B EIGKFEHFEMR

HT, 2GR0 T 8 41400 TMB &
R BL, IFHE— 2 PR T TMB 2535 5 11 IR s o6
F o Cai "R T 153 41 5 % 19 TMB, “F-3 TMB 2y
5.801 2 A5/Mb, Ff 43 F AR TMB  (1~5 > & ZE/Mb) |
HTMB (6~19 %78 /Mb) FliE TMB (20 4~ %78/
Mb) "o AR, FE S — AL B 58 19 9 AE N Y
100 000 {4i] fith 984 47 7% (9 TMB K I v, 5 9 F 24 TMB
H R 52%48/Mb, HE TMB (>20 %€ 48/Mb)
1991, T2 55 —Wisgeh, B2 75% 1 TMB<11.4 %€
AF/Mb, R $E >11.4 58 248 /Mb 5 by = TMB!Y,
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Cho ZF"K I 1 330 41 15 96 £ & TMB, Horp 119% &
H oM TMB (=10.5 28 45/Mb) |, H i B 43 AL 2
19% i B, 3% 9K 8 B0 159% IR A/ 1 2 2%
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B OBEROM G IR . ATM JE R Bk i, IF
"R kM e B B A (Crohn's-like lymphoid
reaction, CLR) 2l g 6 %3 f v M TNM 12 1 g 35
5% W P TMB, {H 5 HER-2, EGFR. FGFR-2,
MET % 56 [ R RS TCH etk . 7R 65 % LU L&tk
TNM 535, T 81, ok a5k a5 7% i
W53 = TMB., SR 1, TMB {5 M 43 5§ 2H 412
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P53 5k [R] 2 d5 5 2 MR B R 2 — S i
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LA S g N I AR BURN G B . TPS3 98 AR ]
fIE 5 B YL 0 1R/ 35 R 241 58 A48 AN M NI 42 =5 TMB
B o XF 356 15 B Wi Jeq 20 20 0% 56 PR Ty &5 SR R B
TP53 %% A 10 45 Wf A 80 21 A7 5 55 i TMB 7K -2, 5
— 45 W2 W] TP53 5] 2 TMB 7K ¥ ik 78 2 B2 B ok T 41
L9 R BT o X S e B R I & B, TMB K SE 5
HAR X400 (natural killer cell, NK) 7K, 4
BEREKE . PUR B I K MI/M2 B g 4 jE H 4]
KAFAAOG, Xk — 0 R T TPS3 2848 (1) 15 b e 4
LU G R RPER R,

WA, Li %P7 i Hub JE R0 7805 T 6 5
U= R =Ri eSS ﬁn\jﬂJ;EFBNl FN1. HGF .
MMP9 . THBS1 il VCAN, X 6 />5[ 8 JE I 2k 2 2
FE TMB i %35 b Z f#E HE/E R, I nl 68 1 52
Jifr 968 4 B o [A)ESAAT] i — 2Pk B CXCR4 2 4] 3 3=
ik 1 B A A TMB . HE 4 F W ANTXR1 .
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Weinberg 2% 20 M1 T 581 1] ' 9 ki A, Horp
9.3% () 9% &y PD-L1 FH¥E, >4 PD-L1 & 1+ 0 (1%
BE) A 30 (52%) 179 8 #E & & TMB 5 MSI-H ,
#7 LA PD-L1 J2& 2+ [ (B W) A7 64 ] 1) i85 J2 & TMB
S MSI-H,  [R] B A5 & B0 & i 98 1) 55 TMB. (8.8% vs.
3.9%) RERE THBE. ~UXEEESE
P b 8 4 B 9T & B AE PD-L1 BH P A0 B 1 8 5 h o
¥ TMB i 43 51 R 6.1 28 245 /Mb il 3.7 28 45 /Mb, 41
WA I L, RYITMB 5 PD-L1 {778 #H ¢
PE P, 7E— 30X 330 51 B AR A I R B, &
TMB 7E MSI-H (n=19) H1ig &, {H 414 #4578 MSS
2 TPS3 & AZ AL (n=10) A1 TP53 % 4= A (n=8)
43 Aii o TMB 4 PD-L1 BH ¥ % (78.4%) @& Tk
TMB 41 (64.6%), H2ES AE . K, £
TMB \E 41 H MQIH%%PDL]ﬁHiKHiI—J .
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— JRURIF 5 2 B v [ S 9 b MSI-H SRS H R AIG
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A B B X BRI RN, B Il AR P bR
AW T A R — P FSE . TMB Ay i 2
R PEIRIT R Y, 2 SCERE TR B
TMB B &, 105 8 P2 Kim 8573 2 [l i
G3 AT 63 45 52 S IR T A I D) B R AR I R B,
WEAS T TMB J& 5 5 %26 97 N AH DG, JF R
L5 30k e ) g e % A T O B H At A W A A
KFR, GRFWETMB S ICHRT A IFH
RCPEA DG, B TMB (1431 58748/Mb) 20 o i JE 2k
FEWIE R, ARy MEYR L Th A TMB (8.43 €45 /Mb)
W 0w TALIT WG 40 (3.42 5878 /Mb) , [H 1] TMB
AR R ICHIR YT 2 i 10 18 i AR 3 %) 790 00 42 A 9 s 7
Y., A TGRSR . ) —WAE5E % B TMB % PD-
L1 7] 55 A 803000 A8 ) i R R a7 1 R 0 S g Y
BRITRCR, HhE TMB (212 748

/Mb ) ZH 9 OS 1Y
BALFACTMB (<12 £ 74E/Mb) 4 (14.6 1 H ws.
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401 H), XIS 2 — R0 E TMBAE N B 11
TE VIR G 9 A A e B AR R VR T AR T A B R
P, HHr 1 5 PD-L1 B P A TMB A 28 35475 T
MFEFI AR BB YT R £5,  X R B A Ny iF — 20 BiF 5%
TMB 7£ X%} PD-1 Ht (4 50— 3697 A KN Y B 9 A8 1Y
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EEEBESEGHEEHE D, & TMBEEEZ
£ 45 PD-1/PD-L1 8% CTLA4 %2 2 16 J7 i) 1T 35 45 5 4 (1)
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B % TMB &5 38 0 1A~ 307, PFS A1 OS ¥ 45 B i 24
¥, BAEZAR R Hrd, TMB ARy — A4 % 4L A8
5 PFS B 0S Z [H] JC ik 3 A 0G|, (H >4 TMB 4% P4 43 i
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i 3 7 TMB 15 XU 37 43 (TMB prognostic risk
score, TMBPRS), LUt 43R i XU 20 G 43 s 4
g WL B KU 2 A AR 1 4F 0S B 22, DL L g IR
W, B TMB B T N ib ik s e £,
(ENER:IRSEEN TG 6 T N i R S A AR F A S
SERERCKR, RO — 0 AP 2 e i 5
— 25 B E TMB X 5 98 S 58 16 7 1 0000 A0 16
43 TMBEXEHTERESD FIRIZYX REIRTTH

TN E

1 T 54l TMB 7] B8 TG 15 58 4 A A% Hh 0 1 1CT 3k
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W) PD-L1 o AN B 5 42 K5 o 1 075 16 11 R 4K 25 &
XA AT s R R A AT LA B [ il 2 A A [
[ 53 b 75 W ok 3 [ Ry ICT 7 830 i) 46 4 o

Shy T %) T B E I T T AR R 8 R S 3K 5 AL
. (durable clinical benefit, DCB), Lu Z"¥ TMB
55 Wi 9gg ¥ DL 82 S 4 167 (copy-number alterations,
CNA) BN, &3 CNAs Fil TMB 22 [8] 4 W 22 3|
A O, RIS L A e IR Z MR
A, TMB & /CNA I 4 () DCB A8 2 L 9] i 3
T TMB IR/CNA ® W24 (12/14) o 55 — T X 56 4
BB AT ZHEIERER, LR AH
(baseline lesion number, BLN)J & Jei OS ) 20 7. 16 6
K%, BLN 1 TMB Hk & hi HIBF, K BLN & TMB 2
B I7 BRI A A7 R e i, BNL IR TMB 21 /9 97 8%
EREESGEN
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5 5 JAK/STAT i (#% %5 D) AH 5C (1 BL K1, 40 STAT4 .
CCND3 ., CCND2. SOCS1. JAKI f1JAK3, 5 EBV+
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