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[# E]1 8 /NI non-small cell lung cancer, NSCLC )4 55 Wit 46 5 25 4 MLH1 .MSH2 1 MSH6 Y351
T ik EL AR AR 15 00, 3R 1T R A ( microsatellite instability, MSI )5 NSCLC ZHZ! T Wk AN MIR M E R, & ik ILE
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The relationship of microsatellite instability with infiltration of T lymphocytes in
tissues of non-small cell lung cancer
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Clinical Research Center for Cancer, Tianjin Key Laboratory of Cancer Immunology and Biotherapy, Department of Immu-

nology; b. Department of Biotherapy, Cancer Hospital, Tianjin Medical University, Tianjin 300060, China )

[ Abstract ] Objective:To analyze expressions of the mismatch repair proteins, MLHI1, MSH2 and MSH6, and infiltration
of T lymphocytes in tissues of non-small cell lung cancer ( NSCLC ) and to explore a relationship of microsatellite instability
( MSI ) with infiltration of T lymphocytes in NSCLC. Methods: One hundred samples of NSCLC tissues diagnosed in Cancer
Institute and Hospital, Tianjin Medical University between 2004 and 2010 were collected. Expressions of the MLHI, MSH2
and MSH6, and infiltration of T lymphocytes in the carcinoma tissues were examined with immunohistochemical assay. The
carcinoma tissues with one negative expression among the above proteins were determined as MSI, and clinical pathologic
characteristics of MSI NSCLC were analyzed. Results: Petection rate of MSI in NSCLC tissues was 24% , that was lower
than that in MSS. Infiltration of T lymphocytes in the tissues of MSI NSCLC was obviously higher than that in MSS. Results
of the immunohistochemical assays showed that numbers of CD3 ", CD4 " and CD8 * T lymphocytes infiltrated in the tissues
of MSI NSCLC were significantly higher than those in the tissues of MSS NSCLC ( P <0.05 ). MSI situation in the cases was
related with their age ( P <0.05 ) but not with their gender, pathological type of tumor, primary tumor size, involvement of
regional lymph node and distant metastasis ( P >0.05 ). Conclusion: MSI affects the tumor immune microenvironment of

NSCLC, which might provide a novel predictive indicator for immunotherapy of NSCLC.
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FENBIERY P, 3 TR DNA £ M 1 ~6
AGAF I A J5 R A i TR AR E ( mic-
rosatellite instability, MSI )J&+87E DNA & il i £
A T4 15 & 3 [ ( mismatch repair, MMR ) () [
M F B M E 2 DNA J7 51 & A 36 A Bk % 55 ek
AR MMR FED FEEAUSE hMLHI \hPMS2 .hMSH?2 |
hMSH6 %5 , 3y hMLHI ,hMSH2 F1 hMSH6 2 3 5/
F o WFFE 2 B0, MST &5 B g 2 20 b R B ik 2 4
M3 3 B PD-1 1 CTLA-4 fo 5 W ) 5 4 1 28 3
EVE. EARALE HRTAYIG ARG b & PRAS B R
Xt PD-1/PD-L {97 RN P4 22 , (B e fiif o ik
S MSI 25 R PD-1 1697 B Iy7 8. 18
B/ A il 98 ( non-small cell lung cancer, NSCLC )
HR A AEAERRE LG, H A A 4RaE . AR 55 R
HaE 2 UL B ARG NSCLC 3 TR e g RS K
T Ik O 2 = i 55 O L 537 MST 5 NSCLC. i R
BRSO &R, BR 1) MSI 215 520 T bk B 41 j 32
e, >4 NSCLC [ Sy a7 SR ALl 5 4r

1 #MR5FE

1.1 28K L XA

IRCEE R B R R 2 e 2 B 2004 4F 32 2010 4F
PORFSE R HR P2 K NSCLC 4R 100 44, H:
Fh i RS 50 51 i g S0 91, B v 70 1) &b 30
B, AR 62 $(36 ~ 83 %), MR 7 W
AJCC NSCLC TNM - #A%5 #4310, T 11 32 ) 1T 49
29 4] T 28 AV ] 11 151 ; bk (2 25 55 %% 47 141
TCkELEE 56 RS 53 0 A AL A% 11 4] TG Ab 5 7
89 i, ARFTHIARIEZI ST .

BT MLH1 HUsd PR fabi A MSH2 HLmif%
Pk Bt A MSH6 PR REDLIR Aabi A CD3 B ik
Pk AT CD4 BLreEdiiA bt A CD8 BLoifEdHT
T PUAFR B A DAB 2 (i3 [ AL s A2 & 4F
A ARG RG], — 3 M EnVision BI04 ik
Rt B A AR T35 A W AR A PR D
1.2 RGN M I ZRBE

A AL ARSI MLHI . MSH2 F1 MSH6 & 1
(I35 HEW R F B K Ak, EDTA U162 )
(pH 8.0 FEHLF B R, 3% il AL R = IR A 30
min, PUAFRRERH B BT A MLHL HiiR(1:50 ) %
Hi A MSH2 Hi #( 1: 100 ) Fl 4 5t A MSH6 i 1k
(1:100), in—4U)5 4 CIBERFT R, I =Pz Em

A .DAB WA, EEMES . H PBS AR —HifE AP
X RE, DLE R BH M) VR R BHAE X R S5 530« DA
YA B0 {0 Bl AR B A 0R J MLHTL  MSH2
MSH6 BHEZ , MR8 B4 53 e K BH 1 200 i
G (1)U EIRE N T 0 451k
1 s B 2 o AR 3 4. (2)BHMEAIAE E
IS <25% F 1 53326% ~50% H 2 43351% ~
75% H 3 43376% ~100% H 4 4. Geta i B 5 pHE
A E S PR TR R =2 43 M TE, R E AN
B <1 A Bk, FoR B A Ek K . MLHL \MSH2 #1
MSH6 # [ 2 /D—A ek, 8 o MSI, =35 3Rk HR
B E SR R T A AR 2 ( microsatellite stability,
MSS ).
1.3 FIzBALK MY G 2028 T ak & 2 feiz IE

G AR CD3* .CD4* .CD8 ™ T ik
YRR . IR H S KA. 7€ EDTA $iJi
B W( pH 8. 0 )h S B FAE &, LR T6 BRI W B
St A CD3 Hifk(1: 100 ); BLHT A CD4 #i ik
(1:50 ); T A CD8 HLA( 1:100 ), in—Hi)5 4 Cie
BWE NI ERIE , DAB B4, B,
PBS Bt Jy B IR Ik EL 25 1) 1 e 2 kg BH A X6
WL WREARRIE Gk 68 (<400 )BEAL1E
TBLS A0 EEL 200 6 32 0 e 28 4 1) AN B 8 DX S A 7 40
THER B S A DS T 20 B 554404
1.4 %itzan

R SPSS H 4 17. 0, H * #5550 F11 Mann-Whitney
U #5:,P <0.05 5% P <0.01 FnERA5 I FE L,

2 &% B

2.1 NSCLC £84%F MSI # i & F MSS

ARSI I e 9% 1 AL VA KL 100 1) NSCLC
fFRAS, FEAG I H 24 451 MSI, MSI A H %R 24% .
it i A0 it 89 () MIST &G HH 265051 R 26 % (1 13/50 )
122% ( 11/50 ). MLHI , MSH2 F MSH6 %K H 7£
MSI 1 MSS NSCLC ZHZ )ik LA 1.
2.2 MSI NSCLC #l5 Jk Ja 2 45 4

100 5] NSCLC bR ()95 BB B0 ( % 1) &
WL AFIE = 60 Z 1R F A 45 4], Hoh MSI 15
(33.33% ), MSI K i R 5B FFBAX(P <
0.05), {H5BFEMN g H 2R 45 A o
X%, I I A T I Ak B 7 AN R RN TR R P >
0.05 ). MAb, 4350555 B 48 R AE MSI Fl MSS [H] TG
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FEZER(P>0.05 ) F£2),
2.3 MSI % NSCLC 2845 P T #k € 28 i3 18 649 % vl

1R 41 Ak B A6 T 24 5] MSI NSCLC 41 21 bk A

E1

CD3* .CD4* F1 CD8* T bk =L 41 i 352 Ve 15 I, Bt AILDC i
28 £ MSS NSCLC ZHZ1, T ik 4nfErE MSI A1 MSS

ORI LI 2.

MLH1.MSH2 #1 MSH6 % B 7 MSI #1 MSS NSCLC AL hpyRiA( x200 )

Fig.1 Expressions of MLH1, MSH2, and MSH6 proteins in NSCLC tissues with MSI or MSS ( x200 )
A, B and C: Expressions of MLH1, MSH2 and MSH6 proteins in NSCLC tissues with MSI, respectively;
D, E and F: Expressions of MLH1, MSH2 and MSH6 proteins in NSCLC tissues with MSS, respectively

%1 NSCLC AL+ MSI 5k RFEIHENX R
Tab.1 Relationship between MSI in NSCLC tissues

and clinic pathological features

x2 AREAMIEIRZT NSCLC ALWIGKRKBIEIEIR n )
Tab.2 Clinic pathological indexes of NSCLC
tissues with MSI or MSS( n )

Pathological feature (Cj;; [ n(M(ZI) ] X P Pathological index MSI MSS P
Gender Mean age( t/a ) 57 60
Man 70 17(24.29) 0.010 0.919 Gender P =0.962
Woman 30 7(23.33) Man 17 20
Age (t/a) Woman 7 8
= 60 45 15(33.33) 3.907 0.048 Pathological type P=0.764
>60 55 9(16.36) Adenocarcinoma 13 14
Pathological type Squamous carcinoma 11 14
Adenocarcinoma 50 13(26.00) 0.219 0.640 pTstage P =0.098
Squamous carcinoma 50 11(22.00) T 9 8
pTstage T2 5 14
Tl ~T2 70 14(20.00) 2.047 0.153 3 9 4
T3 ~T4 30 10033.33) T4 1 2
pNstage pNstage P =0.268
NO 53 13(24.53) 0.412 0.814 NO 13 9
N1 21 4(19.05) N1 4 6
N2 26 7(26.92) N2 7 13
pMstage pMstage P=0.872
MO 89 22(24.72) 0.229 0.632 MO 22 26
M1 11 2(18.18) M1 2 2

pTstage: Pathological T stage, the primary tumor site;

pNstage: Pathological N stage, the involvement of regional

lymph node; pMstage: Pathological M stage, the presence of dis-

tant metastatic spread or otherwise

pTstage: Pathological T stage, the primary tumor site;

pNstage: Pathological N stage, the involvement of regional

lymph node; pMstage: Pathological M stage, the presence of dis-

tant metastatic spread or otherwise
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2 AEMIDERE NSCLC AR T HEHIATREER %200 )
Fig.2 Infiltration of T-lymphocytes in NSCLC tissues with MSI or MSS( x 200 )
A, B and C: The infiltration of CD3 ", CD4" and CD8* T-lymphocytes in MSI respectively;
D, E and F: The infiltration of CD3*, CD4" and CD8* T-lymphocytes in MSS respectively

e AL S RGN NSCLC il i A i KCH W T MSS 4, P4 18] 22 S A e i

MSI ZH A1 MSS £ CD3* .CD4* 1 CD8 * T k[ 4 ffd (K3 ~5;3%3~5),
RV g5 5 R I = 2SR MST 4 T bk B 41 i v

*g

& 250 %200 %
g 200 - = 150 =
3 ‘eat 3 Bl
2 150 ot o o
B yoo} T2 o £ 100 =
— w

) w2 5 2
& Bl e 2 =
O ot Y o o

3 MSIZ45 MSS 4 NSCLC A4 T ik B4 AER iE
Fig.3 Infiltration of T lymphocytes in MSI and MSS groups of NSCLC tissues
Positive cells/HPF: The number of CD3*, CD4* and CD8* T-lymphocytes in per high-power field respectively.
" *P<0.01 vs MSS group.

#*3 MSIZAHS5 MSS A NSCLC A4t T B 4HAEEEH 2= R( n, Mann-Whitney U-test )
Tab.3 Infiltration differences of T lymphocytes in MSI and MSS groups of NSCLC tissues( 7, Mann-Whitney U-test )

MSI( N =24) MSS (N =28)
Type of infiltration P
Median  Lower quartile Upper quartile Median  Lower quartile Upper quartile
CD3 " TIL 129.90 83.65 169. 60 47.90 36.95 63.90 <0.01
CD4 " TIL 71.90 17.45 120.75 17.80 0 39.15 <0.01

CD8 " TIL 82.70 30.30 119.45 27.00 20.55 41.80 <0.01




R, 5.

RN A DR ATRE S T bk 40 R 1 5 5 &

+ 375

= 250 A4
Z 200 :
E KL
» 1500 —*&—
:é o'
g::_ 100 :..
]2 s0r T
S : :
0
MSI MSS
E 4

" P <0.05 vs MSS group,

&= 200p A
5
= 150 ¢
:j _':.n_ "
2 100}
3 L] .
j 50t =
- L] ‘
S e

MSI MSS

R

&= 1500

| t

100+

-4 . ]

= o .

£ 50f ="

(=1 _“+.|

3 . L™

“ o0 v ~
MSI MSS

MSI A5 MSS AffiREALR T # 5 4R E
Fig.4 Infiltration of T lymphocytes in MSI and MSS groups of lung adenocarcinoma
Positive cells/HPF: the number of CD3*, CD4 * and CD8* T-lymphocytes in per high-power field respectively

“*P<0.01 vs MSS group

F4 MSIAS5 MSS AMMBREHSE T HEMHERENZE R n, Mann-Whitney U-test )
Tab.4 Infiltration differences of T-lymphocytes in MSI and MSS groups of lung adenocarcinoma tissues( 7z, Mann-Whitney U-test )

MSI(N=13) MSS (N =14)
Type of infiltration p
Median Lower quartile Upper quartile =~ Median  Lower quartile Upper quartile
CD3 * TIL 159. 40 122.50 179. 60 60.30 48.35 73.20 <0.01
CD4 * TIL 118.20 14.40 140. 40 26.60 0 40.25 0.043
CD8 * TIL 88.40 67.40 125.60 41.80 20.35 56.25 0.001
* -
= 2001 = : E oo - 1507 :
= = 80k = ¢
Z 150F =0 8 . < :
B : : 6L —— . o 100 H
2 100} __e = ' 5 2
g N " 'z 40f 2 | —
: % : S 250 .
20 L] 1 "
I T T
[ a ] = L
0 + S ] - bkd 0 A *
MSI MSS MSI MSS MSI MSS
BE5 MSIAS MSS ARfEEAR T HEHMMERE
Fig.5 T-lymphocyte infiltration in MSI and MSS groups of lung squamous carcinoma tissues
Positive cells/HPF: the number of CD3 ", CD4 " and CD8 * T-lymphocytes in per high-power field respectively
" P <0.05 vs MSS group, “* P <0.01 vs MSS group
Fz5 MSIHE MSS AREEHS T itk E 42 EH 2% R( n, Mann-Whitney U-test )
Tab.5 Infiltration differences of T-lymphocytes in MSI and MSS groups of
lung squamous carcinoma tissues( 7, Mann-Whitney U-test )
MSI(N=11) MSS (N =14)
Type of infiltration P
Median  Lower quartile Upper quartile Median  Lower quartile Upper quartile
CD3 " TIL 89.80 28.60 133.60 37.70 31.80 50.40 0.046
CD4 " TIL 64.20 22.40 72.80 14.10 4.05 31.35 0.024
CD8 " TIL 58.80 21.80 101.20 22.20 17.35 28.25 0.028
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it 2 A AL b UL B N 2 T R, R
NSCLC % fiifea S 501 80% 2247 . HHIXS T NSCLC
PRTT AR JT M T S aR BRI T TR N L B
FREBUEHTIZH C L2, I LRI RUR A
FL R R R E BURIR 22,5 AR AE AR T
15% ", R R s, RS A il 40%
B B K. NI NSCLC #HiiiA
Jr O B AR R EE R L,

I AR B A G P 2 B DR R R, AT e 4t
Jir M Te G WA R e 928 30k 3 S R BT TR Y
TARFIATE, e S e 16 97 a2 BBk B 2 1 A
UTAE R, i SR8 16 7 06 Fi TR 2 T R 6 Y2 A A o 1)
570 A5 O T HUAS T O EUE L B 40, MAGE-A3
(' melanoma-associated antigen-A3 ) B & WUE SE o il
I8 U A B f0 k Sz 500 R 7, 9 H. MAGE-A3
PO A S P P e 5 A A O — B i R JS IR T8
B E 2 HE A T RIS, 1E A VAR AR 5 5 Bhid
FPRUR . BRI 2 A1, L-BLP25 Fl TGA010 25 g 5
ARG RIS P IS T RS e A s 4 il
FIE JUAE 32 ¥ B R W 5% #1s, Horb 4T CTLA4 R4t
PD-1/PD-L1 {J7 R 2 . W58 K IAE S W) 5 50
HBH BT CTLA4 1 PD-1/PD-L1 2 31 ) 55 25 i 450
JERUN , I B3t PD-1/PD-L1 JAY77E NSCLC B E Y
Il RBIF S W5 BT Y7 R0 S 2 4k o

ARG EIRYT O U R A IR F R
— HARIRAFAEAR 22 [n) BTG B ffpe . BN, e i
SUIRRNG YT O A i, PO B i 32 BE 3K 4 A0 SR
JUREE ., S5 E X5 PD-1/PD-L1 3R Y7 ) b 1k
BERPEAE ) HECH IS 3 & PUAFAE MST HY 45
i B2 40 PD-1/PD-L1 167 )5 e MSS 3%
R IAITRCRS X 4R MST AT LUAE R 45
WdEaHT PD-1/PD-L1 67 R & 5 b o4 /9 Fu ) -
IEAh, 78 MST 45 T i 98 241 20 % B Jk ik B2 40 i 7=
T, ORI R R I T MSS 0 i E S
JEE K B AN IR TR CD8 bk B AT ) A 25 B
BHE TR ELF 0, BB R G S e A% s i
S EH R

7E NSCLC "R M AETE MM LS, H A& A SC
HRARGE . ASHF9E 8 i % NSCLC 2040 MSIT Ktk 2
21 35 0 B AN , 45535 MST 275540 NSCLC e i
WEE. HAim R 5 R S 20 Ak THC ) F1 PCR
RAE MST A B2, 5 PCR ¥:AH L, THC H AT
FRAETTE 2 AR LA B S 3015 £ RN i S s

LA B I RN A . ARS8 R THC 1546
T 100 fi] NSCLC Z1 4% MLH1 ,MSH2 F1 MSH6
YZEIRNG B, K6 HY MST 223 24 4, 3@ 2 %F MSI
5515 AR B B B4 AF S PE 2 B & B, MST 5 8 & 1
N e I NS Y S iy N L B R E wp i
HAL MBI K /NIE K, (HAR = 60 & (1 MSI
ARG R, 4R AR 2 NSCLC 3 1 5 th 3
MSI. 5 MSI 25 w25 oL, A WF 52 AE NSCLC Hh &
P NSCLC-MST £H 27 P4 3k E4 41 %) 32 10 5 I & oy
F NSCLC-MSS 4141, I H.W # Z A1 f7 78 Ge T2 22
5o X UL MSI A REFZ I NSCLC e G A 45
Xi MST Jifad 2 40 ibk 0 40 B v i 384 2 MLk o 1 ok
L, 7 MSI g 20 21 Py A7 F 3 PR A0 3 7 X3 ik T2
BIPHE A, 5 R A HERS 548 , R 3LA ™
A KSR LR B, X S S5 R £ KT ) 9 e
RGN, TS | A ) S N R, Herh
REAMMIAIR I 2 R R SR B, Bl ffss 'k
PR, 228 7= A BT B SR AT T b B 40 R R ), X T
il 2 2k 20k G2 A MLV I A 0 TR B g 1) R EE R R
It HLAE /N RS AY H  f J2 A Ar md 410 500 B0 1 T
YA E2L 41 L 5 A8 = A R R

PD-1/PD-L1 {5538 [ 7E 1R 22 I Jeg S FL b9 1
HEEd I, AR PD-1 8 HECK PD-L1 AY4%
K 22 P b e A 288, UG B B
I NSCLC % ° . PD-LI 7R i R 1 1 1k 5
02 PD-1/PD-L1 BH Wr 36 ¥7 K N %) o 22 Fiil 0 45
B FERERSVE SR ZR T IH S A0 I v % T
Pt PD-1/PD-L1 797 A FU AR H, b Jig A 2L N A A
PD-1/PD-L1 &5 &G A2 9 il 9 K &t T 9k B 48
W, 45257 S gie e A I R T B 3R B R B
ARV, ARSI B & B, 7E NSCLC-MSI 2H 4117
FE Ik E AR, I HL NSCLC B R 1 S 754 il i
ez R 865 96 v MIST 2 99K 20 400 it %) 328 i 5 L 0 4 %
BT MSS 41, BFSE B, T I 4N A IR i R
FTEPESEPT PD-1/PD-L1 oA 2 i BHLIWT VA TT A 5%
RTHE T W EL R AETEHEH B PD-1 5 PD-L1 45 &
ZFEWH . FIFHHT PD-1/PD-L1 HUiA&FH KT PD-1/PD-
L1 0 [ 17T 93505 AR 28 40 R 3 2 7 A R 1 e e 240
AR , #2718 NSCLC-MST [RAF 78 K 2 94k T 41 i
TR I 4 BT PD-1/PD-L1 3677 Bk, 1%
X R ARAT HE U ) DR E R T RO AR B T A

gi LR T IE R RGuakia s DR TEARE,
HETM 5% W) NSCLC. i 968 9% 1 36 B2, MSL A Ty
NSCLC HfZEI6T 7 KW N A A 1) TE bR . 8 i
X NSCLC FBF SBERI TR MSI A, (825 A BAEDT
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