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Mouse colon cancer neoantigen Glud1-V5461 and its DC vaccine can induce
potent anti-tumor immune responses in vivo and in vitro

XU Shuhua’, ZHAO Jie", MIAO Hongxia’, SUN Weihong", ZHAO Peng®, NIU Airong' (a. Department of Clinical Laboratory;
b. Biotherapy Center, Qingdao Central Hospital, University of Health and Rehabilitation Sciences, Qingdao 266042, Shandong, China)

[Abstract] Objective: To develop a neoantigen peptide vaccine for personalized treatment of colorectal cancer (CRC), and to explore the
feasibility and effectiveness of neoantigen peptide and its induced neoantigen reactive T cells (NRT) therapy for CRC. Methods: DNA and
RNA were extracted from mouse CRC cell line CT26, followed by whole-exome and transcriptome sequencing to analyze tumor gene
mutations and expression. Peptides with high immunogenicity were screened and synthesized through a machine learning based neoantigen
prediction system. Mice were subcutaneously immunized with synthesized peptides, and the interferon (IFN)-y level of splenocytes from
immunized mice was determined using flow cytometry to screen peptides with strong immunogenicity. Afterwards, bone marrow-derived
dendritic cells (BMDCs) loaded with immunogenic peptides were used to immunize mice bearing CRC model. The IFN-y secretion ability
by effector cells was determined by ELISPOT assay, and the cytotoxicity of y secretion ability by effector cells was determined by ELISPOT
assay, and the cytotoxicity of splenocytes from immunized mice was examined by time-resolved fluorescence immunoassay. In addition,
the tumor growth and survival period of tumor-bearing mice were observed. Results: The neoantigen Glud1-V546I induced stronger
IFN-y secretion by NRT cells (P < 0.000 1). Compared with the wild peptide (Glud1-WT), Glud1-V546I induced higher IFN-y secretion
by NRT cells (P < 0.000 1) and stronger cytotoxicity (P < 0.000 1) in tumor-bearing mice. Meanwhile, Glud1-V546I significantly inhibited
tumor growth (P < 0.001) and prolonged the survival of tumor-bearing mice (P < 0.01). Conclusion: The neoantigen peptide Glud1-V5461
from mouse CT26 cells demonstrates effective anti-tumor responses in tumor-bearing mice, suggesting the potential for developing neoantigen-
based personalized immunotherapies in CRC.
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JU 6 20 i 4T 1 R0 B8 40 i H22 W 5 ATCC. 41 il B
T4 10% A5 4 135 (1) 1640 £ 77 3 vh , #E 37 °C L 5%
CO, VEFNEE TR A 177
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R A TOEHUAE F 25 E BD /A ], DNeasy Blood
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(single nucleotide variant, SNV) . 7E IE H FE AR H X 1%
KL RHEAT 1 2l B DR 2 (1) %5 58 RN , T AE SNV
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PEZ K. F RNA-seq B8 758 B 73N sk il s %
R FRIE . AR A T H MuTect2 Wl 58 RAZSE
RIS, FHE MHC N R H-2) 25 & 11 koK
5 H SRR AU RN S AR S A7 5 R , 25 AN K
RS9 o IR RAR 7 > 0 AR N HT T
JER A 128 o
1.4 #FHR L IKEmEEIE

556K BE 27 AN S B BR I G BT B J5E 22 I el R
Al CRMD A R A & I8 I O & ROR AR Bk vk A
B, HAE > 95%, il VAR TIRAE. H R
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JRHEL 16 h, AB7 RN B A, RIS IO 20 pg/mL
Brefeldin A (K AR HMHIF) o Ko B FH TC I3
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200 pL 40 . FEM S 310 A1 17 K, B R A

1 x 10° 51 3 3E i B 1 DC + 50 pg poly (1: CHGRA
7£200 pL PBS 7)) J7 N
1.10 2@ A P AR 3K ] & 46 ) NRT 28 i 69 4@ it 254

J%; Fl DELFIA EuTDA 4H g 25 P4 4 Il 551 &, B
PR AERRARE p S U BB AT . e B G SRS AR AR
OB L, 2 S BRAS TR 1 8CHE L n N 280 448 e 3
£ 37 °C5%CO, AR FE R R A 859 2 he B o
HEE IS TR) 23 3 52 0 0 A AR I e e o e i
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22 RBRBREHBLER

o =4l RS I 25 (R D B, 5 Bk K
VSV-NP43-69 #H Lt , #7 L Ji Ik Glud1-V5461. Uchl3-
A224T fl HnrnpdI-D163N i 5 1) 2 N T 41 i IFN-y
A3 BE J1 B B T (= 27.64.8.075 . 6.042.3.402,
P <0.000 18P <0.00); 5 XK 2H A Lk , Mtchl-
G367S fll Xrn2-S485F IFN-y [l 7 b o B 35 2 57 . 45
REWH, A R H PR K Glud1-V5461. Uchl3-A224T
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8 T tm e 7 %
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(t = 8.533, ¥ P < 0.000 1), 1fj Uchl3-A224T Al
Hnrnpdl-D163N 5 #H 87 '] WT A8 b, 3375 5 IFN-y 43
WRE R E ER . Bk, B FE S IFN-y /Wb fg
F15 98 ) Glud1-V 5461 33E47 5 4L 5256

DELFIA EuTDA 4 il & 4 & I v Aar Wl &5 3R
(B 20) 7%, Glud1-V546]1 T ifs T 1) NRT 21 g fE 45
S A IR G U I CT26 41 , 111 AN BE A 20
A5 P TR S5 AR 11 AN 3328 AH I 9 A8 Bt 5 1) L B e

AT1 40 B AT BT H22 40 A . 4, N T 3 — B4R 5
Glud1-V5461 fT % 5 /I NRT 40 it 5 WT Bk T i &
NRT 4 f i 20 2, 72 00 PG 5001 26400 1, il 1
P et 25 N2 T 4 i X CT26 i B ARG g 71 . S5 R
3, B bR Glud1-V5461 5 5 1) NRT 41 il % 75 CT26
a0 P BE TR S T WT AR SIONRTAAE (£ = 11.34,
P<0.000 1;&2D).

£1 HENFNCT26 @At 5EMHC 1 /I £ FHSEMOHRTET

R A S MHC FR 14 T s R AL 7 51 BACCWT, AA#, Mut) it 755
Uchl3-A224T Uchl3 H-2-Db  DAIEVCKKFMERDPDELRFNTIALSAA A224T 56
Glud1-V5461 Gludl H-2-Kb  DLRTAAYVNAIEKIFKVYNEAGVTFT V5461 54
Mtch1-G367S Mitchl H-2-Kd ~ KSWIHCWKYLSVQSQLFRGSSLLFRRV G367S 53
Xrn2- S485F Xrn2 H-2-Kb  PSISPNTSFASDGFPSPLGGIKRKAED S485F 50
Hnrnpdl-D163N  Hnrnpdl H-2-Db  MFIGGLSWDTSKKNLTEYLSRFGEVVD D163N 50

U AR T R TRARIRIE s WT - P AE A s AA#: p AR EIEIR 1 B s Mut: 7378 ;" MHC 1 #1115 F55E 1 7743 51 i netMHCpand.0 T netMHCTIpan3.2 il .

A r e B VSV-NP43-69 Uchl3-A224T Glud1-V546]
T
15F
0 1 [49% {1 [152%
< 6y ] ]
@ *EEK
= \ :
=T -
g Z Mitch1-G367S Hnrnpdl-D163N Xtn2-S485F
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i 1.8% 1 |27% 0.6%
0 ﬁl 1 1 1
9 S & O 5 &
20 B g P
STy O
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CD3

A 70 G ARAS I B R 22 K S0 2 SRR 4R i H TFN=y” CD3° T 4 (14 LL A7 5 B« 37 A0y i A R 1
5 VSV-NP43-69 ¥, “P < 0.01,""P < 0.000 1.
1 SkRE/NREERE CT26 ARSI R IR

A 1200 B N (¢ D
=2 VSV-NP43-69 | © PHA 80 -m- CT264lL 80 aak
g 1000 2 - 4TI4H N
& 500 ok Mook — 2408 & 60
= &
= 600 Glud1-V546l Glud1-WT ﬁ ¢ S8
2 a0 ’ # i ﬁ 40
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E- 200 ns Uch3-A224T * L o UB-WT 4 £ 2
£ 0%
Y S @ P
Qb?a‘b’q‘:”‘%\«@;@’bb‘\.’ﬂ‘&,o\e\ﬂ‘ > 0 _ s ) 0
HS B8 E W o HnrmpdI-D163N Hnrnpdl-WT 125:1  25:1 501 Glud1-V5461 Gludl-WT
SO B

A:HTPUR 5T NRT 4H il IFN-y 735 RE I IE1PF A s B : ELISPOT ASrilll IFN-y 43304 1) 3 289 ] (I o sS0BR O S A T 48 B 234 1 TFN-y) 5
C:Glud1-V5461 % 5 5 NRT 40 5 5t S5 4 7 1 20 P 25 P PEA s D= Glud 1-V5461 15 S A NRT 41 i85 WT K15 S /9 NRT 40 g % 4 2
JifL CT26 A FE PN . SEC : B A 41 ifg (sport forming cell) ;P < 0.000 1,ns: % R T4 5 Lo
El2 Gludl-V5461iE SRR M T AR

2.4  Glud1-V5461 % 5 69 %95 R B4 %) #7 8 R. 09 I

B AEK

NS A7 45 HRE K Glud1-V5461 Ik DC I 1697
CT26 41 o 1 fuf 988 &, &5 R & I, 5 Glud1-WT 22 AH



b

TR, & /NI ET TR Glud1-V 5461 K DC P BE WS 1L 14 A R4 A1 175 5 R0 Bt I8 4 e 0 25 - 967 -

b, Glud1-V5461 Jik DC % 1 75 5 (14 e 9% B 25 fg B i
O A 98 B R A2 K (I 3AD o Glud1-V5461 ik DC
955 A 9% BRTE MR R S 80 d I AR TS R 42 60%
(6/10), 117 Glud1-WT Jik DC % 1 % 9% B, 8 3 80 d
TR N 10%C1/10, K 3B) o TETCIRIT 40, /N SR AET
5 17~40 d 2308012 45 RR W, Frpt Ik L WT

PR EES 3 B ol PR RN o A B — A BB
{2 R AR AR, AT DL ORI 0 Sl ) B A A FREIR O H) 52
Wi o Qi 3C Fras , 45 BT A 2 Ak e B iR T 410N B AP AR
B WS 2 W] R AR R AR X SR 2 IR T
IR S R A

A B C
& 2007 > kil - kil 200 > i
g —* Glud1-WT4L 100 =+ Glud1-WTZL —*+ Glud1-WT4L ns
~ 150 -#- Glud1-V546I41 ]ns - 30 -#- Glud1-V546141 o 150 - Glud1-V54614.
= s o[ i
= ool
B 100 yz 60 & 100
] T =
B 50 B ol o250
m:é 0 ~ 0 ]ns |||||||||
) 7 13 16 19 22 25 28 31 20 60 80 100 0710 13 16 19 22 25 28 31
JiyR e J5 i 8] /d JR e S I 18] /d i e J5 8 /d

AVETTIE /S BMRE AR AR AR 28 5 B : 697 5 AN RIS (8] 5 47 98 SRAFIS 265 C o AN [R) AL 38X /) BRAA BT == (1 520 o
"P<0.01,""P<0.001, ns: ZR LS IE L.
E3 FHiE Glud1-V5461 5577 CT26 LAAETTIEE R AY T 38

3 3

988 A S 4 i SR AR A LA A S TR S g R T
(1 3 ARLRE A, (E TR P R 1 S % ¥R 97 7E CRC H
WFICAR D o N T W S8 ) 7 R () CRC AN Ak b 8
TBIT I RTAT MR 20, AT T /N R &5 e CT26
YR HEAT T B PR 4 A0 G SR M VA, 45 SRR B
Glud1-V5461 7E fuf 987 /> B AR 2 o 2 7 H R4 () e i
R SR

Ji8g 9 A% w] ATE HLA 43+ % BT 4 H 1 7
WAL A BTG IR S5 097 ST iRk il %
(RTRIF 5099 B 55 3 0 R ok 4k T 41 BT v 2Rk
D TIRI7r v 2 NSk . TRAN S804 i 56 1
A AN PN P I T AR 1 BIBOTT AT SR )
BrmgE RS TR, MG, [ A—iAR
I BATE 5% 7% 1 CRC F8 35 A B D) S T 3 4% TIL 41 i
PRI, E Al B TR0, % B InDel AH 26 (1387
LR & TR K — 80 i TR = AR E CRC
# . VAN DEN BULK %P7 7 il DNA #5012 &2 56 %%
(MMR-p)CRC £ ) TIL A& & L34k B 40 g ik 52
T PR R R R T UM R N I AEAE . S — AT
HPHE T A4 CRC E N B LR 2R AL ) MMR-p B
i 38 i 98 6 7% TP fE 4 NRT 4H i . X Se S48 22 B, 7
PR 1 T YU M A7 AE T CRC B 5 AN G 8 2 e
. ARBFFLSE SRR, IR R BUR Glud1-V5461
15 45 Ry ey 980 BR P g5 5 I NRT 40 B R4 S 14 R 0
IR FAF YU IR 4n i, 1 B WT Bk B 5 58 (1)
SR R

s AT R IR, RAS K5 5 1 NRT 4 i
REAT 20CHI ] 0 TR R e O e R0 it s <5 e g
B AR TF RE K R B AR I . [RIRE IR, AR A 7T 1) 45
FEIR, 713 Glud1-V5461 ik DC 2 1 VA 97 I8 78
J& 5 6 S 2 A ) ar R BB B A K I K AR AR
JE PR W AE S MR AR TR 3RS T i A B
B o ABAEIG PRI ER T, 87 b i 5 1 1 B 2R
B v, 0 R RN ) R BE N AR %, B DAAEE I PR . FH
BT, 38 75 T T 2 (W 70, 04 o 2 1 7 IR 4%
9% 7 A gt &

25 FRTIR AT T i 6 PR L R TR A T
REVEANY , LI i it Hh D e M B IR, 76 4 40 R0 44 A HIE
ST HPURRE R A B, R T W PR I
19T W] RS2 CRC W AT AT VR YT J712: , 78 SE B e KB IT
TR M T R e 92 T 52 N A K BIR b R A B B S
KT A BRI 7. A, AW S uE g T i
JEE T LR A2 BT RS TRV T AN AP SR VR 9T BT AE
A

fEEFZZPRAERR : A 1EE A IR SOk
AEATAH SSFI 2R R

[& % 3 #f]

[11 XIA CF, DONG X S, LI H, et al. Cancer statistics in China and United
States, 2022: profiles, trends, and determinants[J/OL]. Chin Med J,
2022, 135(5): 584-590[2024-04-13]. https://www.ncbi.nlm.nih. gov/
pmc/articles/PMC8920425/. DOI: 10.1097/CM9.0000000000002108.

[2] ORANGIO G R. The economics of colon cancer[J]. Surg Oncol
Clin N Am, 2018, 27(2): 327-347. DOI: 10.1016/j.s0¢.2017.11.007.

[3] SHARIF S, O’ CONNELL M J, YOTHERS G, ef al. FOLFOX and



968

rhE R AE IR T 2R &, 2024, 31(10)

FLOX regimens for the adjuvant treatment of resected stage Il and
I colon cancer[J/OL]. Cancer Invest, 2008, 26(9): 956-963[2024-
04-13]. https://www. ncbi. nlm. nih. gov/pmc/articles/PMC2588473/.
DOI: 10.1080/07357900802132550.

[4] VAN LOON K, VENOOK A P. Curable patient with metastatic
colorectal cancer: balancing effective therapies and toxicities[J]. J Clin
Oncol, 2014, 32(10): 991-996. DOI: 10.1200/JC0O.2013.53.5195.

[5] LESTERHUIS W J, HAANEN J B A G, PUNT C J A. Cancer
immunotherapy: revisited[J]. Nat Rev Drug Discov, 2011, 10(8):
591-600. DOI: 10.1038/nrd3500.

[6] GODDARD E T, LINDE M H, SRIVASTAVA S, et al. Immune evasion
of dormant disseminated tumor cells is due to their scarcity and can be
overcome by Tcell immunotherapies[J/OL]. Cancer Cell, 2024, 42(1):
119-134.e12[2024-04-13]. https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC10864018/. DOIL: 10.1016/j.ccell.2023.12.011.

[7] Ik, SR . RIVA T P mRNA 2 8 Wt 7Tk e (0], v [ b
JEDN TR IT A &, 2023, 30(9): 810-816. DOI: 10.3872/j.issn.1007-
385x.2023.09.010.

[8] LLOSA N J, CRUISE M, TAM A, et al. The vigorous immune

microenvironment of microsatellite instable colon cancer is

balanced by multiple counter-inhibitory checkpoints[J/OL]. Cancer

Discov, 2015, 5(1): 43-51[2024-04-13]. https://www. ncbi. nlm. nih.

gov/pmc/articles/PMC4293246/. DOI: 10.1158/2159-8290. CD-14-

0863.

KESKIN D B, ANANDAPPA A J, SUN J, et al. Neoantigen vaccine

generates intratumoral T cell responses in phase [ b glioblastoma

trial[J/OL]. Nature, 2019, 565(7738): 234-239[2024-04-13]. https://

www. ncbi. nlm. nih. gov/pme/articles/PMC6546179/. DOI: 10.1038/

s41586-018-0792-9.

[10] OTT P A, HU Z T, KESKIN D B, et al. An immunogenic personal
neoantigen vaccine for patients with melanoma[J/OL]. Nature,
2017, 547(7662): 217-221[2024-04-13]. https://www. ncbi. nlm. nih.
gov/pmc/articles/PMC5577644/. DOIL: 10.1038/nature22991.

[11] TRAN E, ROBBINS P F, LU Y C, et al. T-cell transfer therapy
targeting mutant KRAS in cancer[J/OL]. N Engl J Med, 2016, 375
(23): 2255-2262[2024-04-13]. https://www. ncbi. nlm. nih. gov/pmc/
articles/PMC5178827/. DOI: 10.1056/NEJMoal609279.

[12] ZHANG W, YIN Q, HUANG H D, ef al. Personal neoantigens from

—
O
—

patients with NSCLC induce efficient antitumor responses[J/OL]. Front
Oncol, 2021, 11: 628456[2024-04-13]. https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC8076796/. DOI: 10.3389/fonc.2021.628456.

[13] ZENG Y Y, ZHANG W, LI Z L, et al. Personalized neoantigen-
based immunotherapy for advanced collecting duct carcinoma: case
report[J/OL]. J Immunother Cancer, 2020, 8(1): ¢000217[2024-04-
13]. https://www. ncbi. nlm. nih. gov/pmc/articles/PMC7247377/.
DOL: 10.1136/jitc-2019-000217.

[14] GUO L L, HUO H W. An efficient Burrows-Wheeler transform-
based aligner for short read mapping[J/OL]. Comput Biol Chem,
2024, 110: 108050[2024-04-13]. https://pubmed. ncbi. nlm. nih. gov/
38447272/. DOI: 10.1016/j.compbiolchem.2024.108050.

[15] LI H, DURBIN R. Fast and accurate short read alignment with Burrows-
Wheeler transform[J/OL]. Bioinformatics, 2009, 25(14): 1754-1760
[2024-04-13]. https://www. ncbi. nlm. nih. gov/pmc/articles/PMC
2705234/. DOL: 10.1093/bioinformatics/btp324.

[16] GHOSH S, CHAN C K K. Analysis of RNA-seq data using TopHat

and cufflinks[J]. Methods Mol Biol, 2016, 1374: 339-361. DOI:
10.1007/978-1-4939-3167-5_18.

[17] BJERREGAARD A M, NIELSEN M, HADRUP S R, et al.
MuPeXI: prediction of neo-epitopes from tumor sequencing data
[J/OL]. Cancer Immunol Immunother, 2017, 66(9): 1123-1130
[2024-04-13].  https://www. ncbi. nlm. nih. gov/pmc/articles/
PMC11028452/. DOI: 10.1007/500262-017-2001-3.

[18] KIM B, WON D, JANG M, et al. Next-generation sequencing with
comprehensive bioinformatics analysis facilitates somatic mosaic
APC gene mutation detection in patients with familial adenomatous
polyposis[J/OL]. BMC Med Genomics, 2019, 12(1): 103[2024-04-
13]. https://www. ncbi. nlm. nih. gov/pmc/articles/PMC6610853/.
DOI: 10.1186/512920-019-0553-0.

[19] MARUZANI R, BRIERLEY L, JORGENSEN A, et al. Benchmarking
UMI-aware and standard variant callers for low frequency ctDNA
variant detection[J/OL]. BMC Genomics, 2024, 25(1): 827[2024-04-
13]. https://www.ncbi.nlm.nih. gov/pmc/articles/PMC11370058/. DOI:
10.1186/512864-024-10737-w.

[20] SUN W H, SHI J Y, WU J, et al. A modified HLA-A*0201-
restricted CTL epitope from human oncoprotein (hPEBP4) induces
more efficient antitumor responses[J/OL]. Cell Mol Immunol, 2018,
15(8): 768-781[2024-04-13]. https://www. ncbi. nlm. nih. gov/pmc/
articles/PMC6141579/. DOIL: 10.1038/cmi.2017.155.

[21] LOWERY F J, KRISHNA S, YOSSEEF R, et al. Molecular signatures
of antitumor neoantigen-reactive T cells from metastatic human cancers
[J/OL]. Science, 2022, 375(6583): 877-884[2024-04-13]. https://www.
ncbi.nlm.nih.gov/pmc/articles/PMC8996692/. DOI: 10.1126/science.
abl5447.

[22] LIU L C, CHEN J H, ZHANG H Y, et al. Concurrent delivery of
immune checkpoint blockade modulates T cell dynamics to enhance
neoantigen vaccine-generated antitumor immunity[J/OL]. Nat Cancer,
2022, 3(4): 437-452[2024-04-13]. https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC9050907/. DOI: 10.1038/s43018-022-00352-7.

[23] MISRA M K, MOSTAFA A, CHARRON D. Editorial: HLA in
personalized medicine[J/OL]. Front Genet, 2024, 15: 1480936
[2024-04-13]. https://pubmed. ncbi. nlm. nih. gov/39257964/. DOI:
10.3389/fgene.2024.1480936.

[24] PALITZSCH B, HARTMANN S, STERGIOU N, et al. A fully
synthetic four-component antitumor vaccine consisting of a mucin
glycopeptide antigen combined with three different T-helper-cell
epitopes[J]. Angew Chem Int Ed, 2014, 53(51): 14245-14249. DOI:
10.1002/anie.201406843.

[25] LEIDNER R, SANJUAN SILVA N, HUANG HY, et al. Neoantigen
T-cell receptor gene therapy in pancreatic cancer[J/OL]. N Engl J Med,
2022, 386(22): 2112-2119[2024-04-13]. https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC9531755/. DOI: 10.1056/NEJMo0a2119662.

[26] SR, TAF, B RGE, 55 . iR A 540 2 8 2T DC-CIK VR JT
WG ST A /N 200 A e ) i PRI 005 22 A D). o L 2R 97 2%
£, 2023, 30(6): 505-510. DOI: 10.3872/j.issn.1007-385X.2023.06.007.

[27] TRAN E, TURCOTTE S, GROS A, et al. Cancer immunotherapy
based on mutation-specific CD4" T cells in a patient with epithelial
cancer[J/OL]. Science, 2014, 344(6184): 641-645[2024-04-13].
https://www. ncbi. nlm. nih. gov/pmc/articles/PMC6686185/. DOI:
10.1126/science.1251102.

[28] LEON-FERRE R A, JONAS S F, SALGADO R, et al. Tumor-



b

TR, & /NI ET TR Glud1-V 5461 K DC P BE WS 1L 14 A R4 A1 175 5 R0 Bt I8 4 e 0 25 - 969

infiltrating lymphocytes in triple-negative breast cancer[J/OL]. JAMA,
2024, 331(13): 1135-1144[2024-04-13]. https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC10988354/. DOI: 10.1001/jama.2024.3056.

[29] CHEN C, LIU S M, QU R K, et al. Recurrent neoantigens in
colorectal cancer as potential immunotherapy targets[J/OL].
Biomed Res Int, 2020, 2020: 2861240[2024-04-13]. https://www.
ncbi. nlm. nih. gov/pmc/articles/PMC7383341/. DOI: 10.1155/2020/
2861240.

[30] YOSSEF R, KRISHNA S, SINDIRI S, ef al. Phenotypic signatures of
circulating neoantigen-reactive CD8" T cells in patients with metastatic
cancers[J/OL]. Cancer Cell, 2023, 41(12): 2154-2165.e5[2024-04-13].
https://www. ncbi. nlm. nih. gov/pmc/articles/PMC10843665/. DOI:
10.1016/j.ccell.2023.11.005.

[31] VAN DEN BULK J, VERDEGAAL E M E, RUANO D, et al.
Neoantigen-specific immunity in low mutation burden colorectal
cancers of the consensus molecular subtype 4[J/OL]. Genome Med,
2019, 11(1): 87[2024-04-13]. https://www. ncbi. nlm. nih. gov/pmc/
articles/PMC6938004/. DOI: 10.1186/s13073-019-0697-8.

[32] PARKHURST M R, ROBBINS P E, TRAN E, ef al. Unique neoantigens
arise from somatic mutations in patients with gastrointestinal cancers

[J/OL]. Cancer Discov, 2019, 9(8): 1022-1035[2024-04-13]. https://

www. ncbi. nlm. nih. gov/pmec/articles/PMC7138461/. DOI: 10.1158/
2159-8290.CD-18-1494.

[33] CHEN G L, KONG D X, LIN Y. Neo-antigen-reactive T cells
immunotherapy for colorectal cancer: a more personalized cancer
therapy approach[J/OL]. Glob Chall, 2023, 7(11): 2200186[2024-
04-13]. https://pubmed.ncbi.nlm.nih. gov/37970536/. DOIL: 10.1002/
2ch2.202200186.

[34] HANADA K I, ZHAO C H, GIL-HOYOS R, et al. A phenotypic
signature that identifies neoantigen-reactive T cells in fresh human
lung cancers[J/OL]. Cancer Cell, 2022, 40(5): 479-493.¢6[2024-04-
13]. https://www. ncbi. nlm. nih. gov/pmc/articles/PMC9196205/.
DOI: 10.1016/j.ccell.2022.03.012.

[35] KRISTENSEN N P, HEEKE C, TVINGSHOLM S A, et al.
Neoantigen-reactive CD8" T cells affect clinical outcome of
adoptive cell therapy with tumor-infiltrating lymphocytes in
melanoma[J/OL]. J Clin Invest, 2022, 132(2): ¢150535[2024-04-
13]. https://www. ncbi. nlm. nih. gov/pmc/articles/PMC8759789/.
DOI: 10.1172/JCI150535.

(ks HEAT  2024-04-14 (&R HEAT  2024-09-25
[Axx4wig] 3kl



