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[ Abstract] Objective To analyze the expressions of human leukocyte antigen class I (HLA-I) and B2-microglobulin (3,M)
of the HLA-I antigen presentation pathway in mismatch repair-deficient/microsatellite instability-high (MMRd/MSI-H) colorectal canc-
ers, and to analyze their correlation with CD8" cytotoxic T lymphocyte ( CTL) infiltration, expression of programmed death ligand-1
(PD-L1), and other clinicopathological features. Methods A total of 133 MMRd/MSI-H colorectal cancer cases were selected from
the Department of Pathology of Sichuan Provincial People’ s Hospital. Based on the expression status of HLA-I and B,M, tumors were
classified into a HLA-1/,M-normal expression group and a HLA-1/B,M-deficiency group. Differences in CD8" tumor-infiltrating lym-
phocytes (TILs) density, PD-LI expression status, and other clinicopathological features were compared between the two groups. The
predictive value of HLA-I, B,M, and PD-L1 expression for CD8" TILs was then analyzed. Results Among the MMRd/MSI-H tumors,
31.6% tumors had varying degrees of HLA-I loss and 48. 1% tumors had varying degrees of 3,M loss. Among them, the PD-L1 posi-
tivity rate was 38.5% in HLA-I normal tumors, 28.6% in HLA-I deleted tumors. The PD-L1 positivity rate was 42% in 3, M normal
tumors, and 28. 1% in 3,M deleted tumors. Tumors with normal (3, M expression had higher CD8" TILs density compared to those with
B,M deficiency (P<0.01). PD-L1 positive tumors had higher CD8" TILs density than PD-L1 negative tumors ( P<0.0001). HLA-I
and B, M expression status were not associated with histological type, tumor grade, tumor stage, PD-L1 positivity, or the type of defi-
cient mismatch repair protein (P>0.05). The areas under the ROC curve (AUC) for predicting CD8" TILs were 0. 5963 for HLA-I,
0.6561 for B,M, and 0.7667 for PD-L1. Conclusions 49.1% of MMRd/MSI-H colorectal cancers have defective expression of key
molecules of the HLA-I class antigen presentation pathway. 3,M and PD-L1 may serve as supplementary markers to further screen

MMRdA/MSI-H colorectal cancer patients receiving immunotherapy.

[ Key words] HLA-I;8,M;Colorectal cancer
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MIPER  UTAESR , S RE 16 YT B IR IR T B 3T A
S5 AR SR AFAE T CTL E 1 (1 —Fh 4> 1, %
B RGP D AR PR T R - 1(
programmed death proteinl ,PD-1) , 55 Bifad 4 g %
KM PD-L1 254 J5 & %80 CTL DRk 16, MELT
FEIC & 2 1E# (mismatch repair proficient , MMRp) %4
JibJeg Y 2 S )7 2R (objective response rate, ORR) %
A 7.1% ~33.3% "7 s ECAE & B bG/ = R i T
SAFRAE (mismatch repair deficiency , MMRd/ micro-
satellite instability-high, MSI-H ) % i X G 58 V597 5
TR, H ORR 290 53% ), MMRd/MSI-H 7] §:3;
DNA ZE757E g 4 it i B 2R, 7= A 2 08 1 B e it
J A5 e G B, 3l 3 HLA class 1 38 B DG4
SRR ff CDS* MR R T 94k B 41 S ( tumor in-
filtrating lymphocytes, TILs ) #f— 38458 53 {6 ML T
M, SRS BRI A A {HJE  HLA class
1 38 B R O 73 - B R OH 15 B D8 TILs R 2
S0 MMRd/MSI-H b8 G 88 36 97 i s o A&
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11— R AR BBk BER 2019
4£7 A #2022 4E 7 H Y 133 ] MMRd/MSI-H CRC
A B ( Formalin-fixed, paraffin-embedded , FFPE)
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1.3 ZR¥IE
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H/B,M( - ) IR T HLA-L 25/8,M itk
1.3.4  PD-L1 £ERESMAEE Mo o FE 5
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Yo 1 b Jg 20 A 7 T A R A R R 4y L
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2 H#R

2.1 MMRA/MSI-H PyE I RFIB4FME 133
{51 MMRd/MSI-H [l i 25 4F1% (60.9+15.0) % ; 58
#(43. 6% ) A MLH1 A1 PMS2 ik, 10 4
(7.5% ) B A MSH2 Fll MSH6 ik, 14 4 (10.
5% ) H AT MSH6 Hjhihsk

2.2 AEIGKKFESH B HLA-I £RIZKSHLE
133 {i] MMRA/MSI-H 9% i, A 91 fi (68.
4% YHLA-1 E3RIKIEH (+) ,37 411(27.8% ) N
B () 5 61(3.8% ) BBk (-), HLA-L 2K
B R 5 HLA-T 28 1E % B CD8* TILs Y% i
i, 22 g it B L (P=0.075) . AR,

£ 5 -

Sz EE BRI R 24 2025 4E 9 H 45 22 #4555 1

JbsEd A AL RREE MR 2 1 PD-L1 FHM RSB IR IR
G BRARAE Z 0], HLA-T 2 8RR S L 22 R %I T
FEN(P>0.05), WK2 FE1,

2.3 AEIGKRKRESH S M RiERSHLLE

133 {4 MMRd/MSI-H i, 69 % (51.9% ) B,M &

IRIEH (+),46 1 (34. 6% ) MEBsTELK () ,18 Hil
(13.5% ) AFEAERK(-) o FHIL B,M EIKIEH 1
4, B, M i i o CD8 ¥ TILs FY %5 J3 W 35 B Ak (P
=0.0018) , A[FAFE#Y | iR o fb F B | s 43 40
PD-L1 PR 2655 H B PR BRARRAE Z ], B, M 3R A
REEEF TSI FE X (P>0.05), WE 2,
£2,
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LB A7 MMRA/MSI-H B HLA-1 2% g,M & PD-L1 & CD8 RE AL L ERE

a; HLA-T 8RR IEH 3 b HLA-T 283884

BRS o HLA-D RS8R 1 d: B, M RIBIEHR se: B, M RN ;f: B, M SE R HK ; g: PD-L1 RIKIEH ;h: PD-L1 RIKERK i MR

iy CDS*TILS (IHC Jeff,, x200)

F1 AAGKFBESH S HLA-1 ERIZREH LR
i H HLA-TIE® (n=91)  HLA-I B2k (n=42) it P
CD8*TILs(1>/HPF) 57(1,258) 38(0,141) U=1543.000 0.075
I (%) 61(26, 94) 61(22, 85) U=1770. 000 0.496
g AL FEEE (n) [Eata 4 x> =2.856 0.414
ok 42 20
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i [ HLA-LIEH (n=91)  HLA-1 kK (n=42) geitht P
sk 32 10
/e 13 8
[¥P9E 7338 (n) I~ 113 67 28 x> =0.682 0.409
1L ~ 1V 3 24 14
R OREE 1 (n) MLHI-,PMS2- 76 32 X2=2.934 0.231
MSH2-, MSH6- 5 6
MSH6- 10 4
PD-L1 B 56 30 x> =1.230 0.267
FHPE 35 12
®2 ARIGEFRFESHF B,M FRiEREME
it H B, M IEH (n=69) B, M BRI (n=64) Giitit P
CD8* TILs(/HPF) 65(1,258) 36(0,193) U=1519.000 0.002
I (%) 60(26, 94) 62(22, 85) U=2087.000 0.588
s AR (n) [Eata 6 3 X2=7.494 0.058
har b 30 30
kst 27 16
Kotk 6 15
[ 53391 (n ) 1~ 11 3] 49 45 x> =0.008 >0.929
T ~ TV 3 20 19
B AN (n) MLHI-,PMS2- 62 52 X*=2.779 0.379
MSH2- , MSH6- 1 4
MSH6- 6 8
PD-LI B 40 46 X’ =2.809 0.105
PR 29 18

2.4 MMRA/MSI-H g H HLA-T £ BM K
PD-L1 By KL K7 CD8* TILs 2815 5 B 43 4
HLA-I+ HLA-1+F1 HLA-1-{9% () CD8" TILs %%
FEIWE, 2R G4 2 L (P>0.05); B,M+/IHiH
() CD8* TILs %5 B .35 % T B,M+Fl B, M-Jig ( P<

0.05) ; 3, M IEH fhiEd by CD8* TILs %% i b % w3 T
B, M B iR (P<0.01) . AHEL PD-LL Mo,
PD-L1 PRI CD8 ™ TILs % i il 3 5 5 ( P<O0.
0001) , UL 3,
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3 ZEM%E MMRA/MSI-H BiJE HLA-T 25 .8,M & PD-LI REFRIFRKET CD8' TILs MBELLER  a: HLA-T K1 =R AR KRB
JRZS T BRI B CD8*TILs HYREFE HL# ;b HLA-T 2K 1E 7 A HLA-T 285 B2 ihyRi i CD8* TILs B [LAL ;. B, M HY =Fp A [r]
IRIRZS R R o CD8* TILs (4% B LA 5 B, M IR IEF AN B, M FEah B2 IiiE v CD8* TILs %% i Hg& se. PD-L1 PHAEA PD-L1 [

PR B CD8* TILs %5 )% bR

* P<0.05; * * P<0.01; * * * % P<0.0001
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2.5 MMRdA/MSI-H M HLA-I 250 B,M &
PD-L1 3t CD8'TILs ZERIFMM{E HLA-T 2:H1
B,M Z fa IR 75 il 46 T AL 4 3 A 0. 5963 Al 0.

S E BRI R 2R3 2025 4F 9 A4 22 &5 5 )

6561, %) CD8"TILs %% B A — & i W41 (&, PD-
L1 (9 THC Ze RS 2 R fR 0. 7667 , % CD8”
TILs % BA BB E, WK 4,
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VT AE R A 5 A6 A AU ] ) (immune checkpoint
inhibitor, ICI) 7E SEAR I BI6 I7 H B T I 35 197
R, A TR0 ZE R AR /N A it g v I ok T
SR ICT ZEIR Y7 45 M h i E A BR . BLAR A
2017 4F5E ICT i 36 [ & A 25 )4 3= (FDA )
HEWEAE R MMRA/MSI-H 5 1 2697 259, 2
JERIMEFE MMRdA/MSI-H BH 1 b9 28 35 i A K
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PEAGPEREHT I BE 200 PR AR R A FE M A b
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HE,

ICI IAYT K AFAE A T CTL X e840 A 142
BRI R A T MHC T 2830 5L 2 58
G P SR o 2 5 SRR P R R s A2 B, TEVA R T 4N
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FEUR LA ZS 3 % A O B 3 Bk 2 X 2 i i
TAR U HRAT R . 7E A I AR /N0 i il
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AT o ) Fiee 96 7 e 98 16 3 . A B 52 0 4 Bk
HLA-T ZE B FEA | CD8 ™ TILs (175118 %5 i IH
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100% — 5 57
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AT RN 133 6] MMRA/MSI-H Jifg o
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