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RARA, WS IUE T-i7%F PD-1/PD-L1 ik K& NK 4iiaThagiG HEmssm, A6iE
VUE T2 5 A] UE K PD-1/PD-L1 f3R5A K42 5 NK 40 shRgimit, 1o
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BL, VYR A I RIE ST g Ak — e 1) S e Ak 4
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1.

ZR:

1.

1) FH 200 B B 1 SISO AS I TRN-y S NK S0y M52 m, B IDE bR G2 e Bl 5 iz
BTN NK AP IFN-y (19503, 986 E & PCR SIS I NK i1 IFN-y.
PD-1. STAT3 ) mRNA £i&, DIMEEVUHE 7% NK 4/ b PD-1 #4EH H4R
FHIUE 7z 520 PD-1 FiE KL

. EES7 NK 405 HCT116 45 7@ A f St 655 A RS, 1) FH 41 Bt 5 e S2 56450 HCT

116 45 9 oI 40 M B AAT5 22, BREIBCAR A 722 W Bl 5 i3 A il AL 15 R A A v TF
N-y B153 b, 2% 5E B PCR SLig il H ks 2 B vh NK 48 /) IFN-y. PD-1. S
TAT3 ) mRNA 3Ki&, DL SLRE IR R HCT116 40/ STAT3 A1 PD-L1 # m
RNA £k, WEIUEF7% NK 4545 HCT116 48 /FE FH LA & PD-1/PD-L1
Fikmgem, DURGHIUE 72 15 o] Lot 20 PD-1/PD-L1 RiA 4 = NK 4
faxt HCT116 B 454EH -

- ST S AR /N SR AT, M AR RS B ARSI % 4L 8] /) Bl B T TR D ¢

DGR EE LS K IR ARG DL, B IBCAR G2 W B 5 SIZ 5 Al /) BRI IFN-y

70 WG O, 26 E B PCR SLga kil /) bR B2 T 983 PD-L1 A1 STAT3 ] mRNA
RIE, R R g BN+ A S 56 RN ey AL S IO AS I /N BR B2 R PD-L1 B A
UL, LR IU A 737008 45 e 47 9o /) B e8 2B R JORH oK Ao 2 2% 2 1
igf= A

s Bor, 5 AXIRA (Cul) ML, — @R T IFN-y XF A NK

Y f A= KA B B I E A (P<<0.05); 24h 1 48h 1) Smg/ml VU7 T35 7] LA

FAIS IFN-y 730 (P<<0.05); VYA 13 m] LAE NK 41 (1) IFN-y mRNA (P<

0.01). PD-1 mRNA. STAT3 mRNA (P<<0.05) FiEHIFHE: UEFHEMA

STAT3 1|7 J5 AT LA i 2 2 B#A NK 4188 IFN-y i3 (P<<0.01), FfHAK

SRAT LR 2 PN NK 4H24 PD-1 mRNA, STAT3 mRNA, IFN-y mRNA $#
VI
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i5 (P<<0.01).

2. 5EAXNMA (CuD FHILEL, DU 7 0] LA s 7R 8 o NK 40
HCT116 40 AG1ER (P<0.05); 7E 24h F1 48h 5}, Smg/ml VU Tz 7] LARE
IR FRBA N NK 4 IFN-y ()43 (P<0.05); 1E24h F, WEF#HIE
Al DLFEIC S — HCT116 41+ PD-L1 #1 STAT3 ] mRNA £k (P<<0.01);
HAERE S STAT3 #7505, 1 HCT116 40/frh PD-L1 mRNA,STAT3 mRNA
ISR R (P<0.01); VUE Tz ] DRI 72 B NK 41 TFN-y
(P<<0.05). PD-1 (P<<0.05). STAT3 (P<<0.01) ) mRNA HIFKiL, [, A
PABEAR L 7545 8 v HCT116 4Hiffl PD-L1 (P<<0.05). STAT3 (P<<0.05)
mRNA KA, EMA STAT3 #ifililf5, HEEFRER A IFN-y 70 W FEAREE
o (P<<0.05), FFHAEREFE NK 4i5 HCT116 488 mRNA E ) FEAC BN
TE N

3. B EhsLG BN, SAEBEKANL, VB P N R A N A R
IR 62 %, BRVYE izt i A K BEA M RER (P<0.05); JFH, WA
T AN BIPIE F e R T AE B KA [ (P<0.05); DUE Fmd
/N BR AL Y TFN-y 0 & PR (P<<0.05); DU Fimdl /N % R PD-LI
mRNA LEFFHIL (P<0.01).

2
1. IFN-y —EWEE T a] LA NK 44K, DUE 7% 0] LLFEAR NK 4034 TFN-
Y B3

2. VUE Tz n] L2 NK g Dhaess i, HAER nIRES STAT3 #5AHL, @it
P42 STAT3 55 Tl IFN-vy [4rs, F&#AE PD-1/PD-L1 FIZRIE I 503 NK 41
MO Th BT HIH) HCT116 45 s gnpuir B K.
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Abstract

Study on the Effect of Sijunzi Decoction on Colon Cancer based

on the Expression of PD-1 / PD-L1

Objective:

To observe the effect of Sijunzi Decoction on the expression of PD-1/PD-L1 and the

activity of NK cells by establishing the co culture model of NK cells and HCT116 colon

cancer cells and the model of colon cancer bearing mice, and to verify whether Sijunzi

Decoction can improve the activity of NK cells and enhance the anti-tumor ability by

reducing the expression of PD-1 / PD-L1, and to explore whether Sijunzi Decoction can

improve the activity of NK cells by inhibiting the expression of PD-1/ PD-L1 The

mechanism of cell activity provides a certain experimental basis for Sijunzi Decoction

in the clinical treatment of cancer.

Method:

1

. Cytotoxicity test was used to detect the effect of IFN - y on NK cell activity, enzyme-

linked immunosorbent assay was used to detect the secretion of IFN - y in NK cells,
and fluorescent quantitative PCR was used to detect the mRNA expression of IFN - v,
PD-1 and STAT?3 in NK cells;

. The survival rate of HCT116 colon cancer cells was detected by cytotoxicity assay.

The secretion of IFN - y was detected by enzyme-linked immunosorbent assay. The
mRNA expression of IFN -y, PD-1 and STAT3 in NK cells and HCT116 cells were
detected by fluorescence quantitative PCR Objective to investigate whether Sijunzi
Decoction can improve the killing effect of NK cells on HCT116 cells by affecting

the expression of PD-1 / PD-L1.

. In vivo imaging technique was used to detect the fluorescence intensity of

subcutaneous tumor to observe the growth of subcutaneous tumor. Enzyme linked
immunosorbent assay (ELISA) was used to detect the secretion of IFN - y in the
blood of mice. Fluorescent quantitative PCR was used to detect the mRNA
expression of PD-L1 and STAT3 in subcutaneous tumor. Western blot and
immunohistochemistry were used to detect the expression of PD-L1 and STAT3 in
subcutaneous tumor To investigate the effect of Sijunzi Decoction on tumor growth

and related immune pathway proteins in colon cancer bearing mice.

Vil
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Result:

1. Compared with the blank control group (CTRL), IFN - v at a certain concentration
significantly inhibited the growth of human NK cells (P < 0.05); Sijunzi Decoction at
the concentration of 5Smg / ml for 24h and 48h could reduce the secretion of IFN -y
(P <0.05); Sijunzi decoction could increase the expression of IFN - y mRNA (P <
0.01) and PD-1 in NK cells Sijunzi Decoction in combination with STAT3 inhibitor
can more significantly reduce the secretion of IFN - y in NK cells, with statistical
significance (P < 0.01), and still can significantly reduce the expression of PD-1
mRNA, STAT3 mRNA, IFN - y mRNA in human NK cells, with statistical
significance (P <0.01).

2. Compared with the blank control group (CTRL), Sijunzi Decoction could enhance
the killing effect of NK cells on HCT116 cells in the co culture model (P < 0.05); at
24h and 48h, 5Smg / ml Sijunzi Decoction could reduce the secretion of IFN - y of
human NK cells in the co culture model (P < 0.05); at 24h, Sijunzi Decoction could
also reduce the mRNA of PD-L1 and STAT3 in single HCT116 cells After combined
with STAT3 inhibitor, the expression of PD-L1 mRNA in HCT116 cells decreased
significantly (P < 0.01), STAT3 Sijunzi Decoction could also reduce the mRNA
expression of IFN - y (P < 0.05), PD-1 (P <0.05) and STAT3 (P <0.01) of NK cells
in co culture model, and could also reduce the mRNA expression of PD-L1 (P < 0.05)
and STAT3 (P <0.05) of HCT116 cells in co culture model In the model, the
secretion of IFN - y decreased more significantly (P < 0.05), and the mRNA of co
cultured NK cells and HCT116 cells also decreased significantly.

3. Compared with the normal saline group, the growth rate of subcutaneous tumor in
Sijunzi Decoction group was 62 %The results showed that Sijunzi Decoction could
inhibit the growth of tumor with statistical significance (P < 0.05); the fluorescence
intensity of tumor in Sijunzi Decoction group was lower than that in normal saline
group and blank group (P < 0.05); the secretion of IFN - y in serum of Sijunzi
Decoction group was decreased with statistical significance (P < 0.05); the expression
of PD-L1 mRNA in subcutaneous tumor of Sijunzi Decoction group was decreased (P

<0.05) 01), there was statistical significance.

Conclusion:
1.IFN- vy Sijunzi Decoction can inhibit the growth of NK cells, and reduce the IFN in
NK cells- y The secretion of blood.
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2. Sijunzi Decoction can affect the function and activity of NK cells, and its effect may
be similar to that of STAT3 inhibitor. Sijunzi Decoction can intervene IFN by regulating
STAT3 signal- y It can improve the function and activity of NK cells and inhibit the
growth of HCT116 colon cancer cells by reducing the expression of PD-1 / PD-L1.

Key words:
NK cell; PD-1/PD-L1; Sijunzi Decoction; Colon cancer; STAT3; IFN-y
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E—ERY UEFiAXT NK 4iaEM X IFN-y 530520

WA 2E E 2021 SEH0 A IRERE HT R R Ge - B SR 45 B AE T Al 4
PR R MESR N 8%, H B AU T Rug i T Lotk 43 9% A 8% . IR [E B
HHEIE RIS b RIS e RN 12, 2%,

HAET, FARFST BT % B8R BRESBOFR e T 208 2003 SIHA g A
e B AR R B, EIRIETR K SR

VU1 2 I R FH DA B 6 T 7 e B0 F O 700 1, S F 2 e A B R I B
A RAFRITRBIE R NK A E e B s i —, RS 7E R
KA RN e H PR AR A R, IR, NK GRS 2 5 A G s 4
77 3 R A DA SR LA ORI BE 0. G R ER JE , NK 4RI B Zh g AN
AR T 2 2 2 AN, BT NK 0 R B8 1 ) S B2 T NK 41
WEPE, T LG TR NK UM ST VR ROT 4 i S 5 2 — R 4R NK 4
R

AR FT A SO R K I DU 7T se LA _E I NK 482+ CD335.
NKG2D P Ab 52 Ak R 2k 1) 77 =008 2134 45 e I R IR DB oR T e A 9 AR K 1)
Hi™ . ST BIRPUE T32 2 75 1T LGS A0 TFN-y [ 40 Wh i5 3t NK 20 i35 1,
FRATAN A Mk 4R rh 4R B NK 400, 3800 PUE T % NK 4035 4 % IFN-
R i0) AL

1. SERI#AHY

1.1 ANML&FRAR
T b T 2 B 13 D B 4 H A 38 7 T 2 3 B PN e A I

1.2 hl&

WE T4 AT S. AR, RS, KTET RigTE R E2EIR
AalWE, it 54T, BI40Z 30g, HR 45g, K% 45g, &K HH 30g, 4 H B
Mg R 2R 2 2B 2% o M S KR AR ¥R 1:6 1296 12h, HE4T 90°CHn#A 3
RIS, FRHE. 2R &I SRR, Bt B 245 b A s
FEB o 32%. S0 % - RSP AR EUE, KAk 78 70 i, g
J&, HEATKE, THEEE AT, frEma, ST E DRSS B E AR )
SRR OWREE. 2. HIW, DET 4°CA BT, MBS, HAeT-200C
AR ALK AR AT
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1.3 FERXF

44 FR S/ it
RPMI-Medium 1577 % 3% [ HyClone AE29163437
FETAL BOVINE SERUM % [E GEMINI A24G00J
Penicillin-Streptomycin 1 [E BOSTER A #] PYGO0016
TR Eh gz il (10X0 H[E Sangon A H] F715FA0002
BEME WS MTT 1 [E Solarbio 2 H) 424B0510
+ Z e R R SN SDS H1 & Solarbio 2 ] 5218031
NI 7 N s Hh R A TR 2 7 LTS1077
Anti-human CD274 eBioscience 23 H] 12-5983-71
Anti-human CD279 eBioscience ‘A F] 12-9969-42
TRNzol Reagent TIANGEN ‘A ] DP405
TB Green™ Premix EX Taq™ TAKARA ‘A 7] Scipu002333
II(TliRNaseH Plus)
Prime Scriptt™ RT Master TAKARA A ] RR036Q
Mix(Perfect Real Time)
Human IFN-gama ELISA Kit MultiSciences 2 ] 70-EK180-48
Rat IL-2 PEPROTECH /A 7] 96-400-02-5
IFN-gama PEPROTECH ‘A ] AF-300-02
Napabucasin STAT3 il 57] % [E MCE A 7] 83280-65-3
LSFRIEs Target molecule Corp ‘A ] 61825-94-3
N NK 4 i 53 17 1) JIEEK Stemcell 15025
Technologies /A 7]
1.4 FENEFRE
FEAAR R SR/ LIRS
L T/ES 2 E ESCO A SVE-6A1
Gty scoyicl 2[E ESCO A #] SVE-4A1
e /N A 2 [ Thermo /A 7] 4640040
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RN Jb 3¢ Sartorius 2 7] QUINITIX313-
ICN

RIS L I FE 2% % [H Thermo 2 7] 94-2

KRS Z Gt % [E MILLIPORE 2 #] Milli-Q Direct8

4 H B EUx [ Life Al Countess IT FL

S EME B {8 [ Leica 2 ] DMI3000B

IR B O 18 % Eppendorf 2 F] 5702

IR 25 0oL 1% Eppendorf /2 ] 5810R

e AR B AL 18 ¥ Eppendorf A 7] 5804R

R AR O AL 2% [E Thermo 2 &) Micro CL21R

COy B 5748 J<[E RS Biotech 2 ] 170-200PLUS

fE IR L HOK B4R MRS R R R A AR AW DK-S22

= FH ¥4 kAR T % Haier A R 7 HYC-608

SRS B2 PCR 14X F[E Thermo /A ] Veriti DX

S 921 5E B PCR X 2% [ Life technologies A%  VILA 7 DX

TG DR A A & Haier A DW-86L388A

AR UK A Z[H Thermo /A ] 902

Z Uife 4 B3R hRAL Z[H Thermo 2 ] VARIOSKAN
LUX

=X B B2 A FEL T 4L 7] FACS Calibur

1.5 EERFIFIF
1.5.1 RE B4k

PB4 B Bh A4 RGEAL R 5 B 4E K 500ml T B K i, #ET miR K

B, 120°C, 20min; fRAEIR=, bRicaMR. LIk . H#, FHEOEEE
J5, TN 4°CUKFE V5 JRARAT o
1.5.2 fa4rm’E (FBS)

W45 A PR BG4 0 T SR Bk 4°CHR B R TG S, Fiikse s, k
TEUEIRES], EEGTAES RdTI g8, 2% 0.22uM, £ S0ml Z5.0
ERAT S, 4omVE, ARdRFIBRR. LR, B, MHBOEEEE, S

T A°CHIARAE, HRTN-20°CHE AT K IRAFE
3
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1.5.3 BB &S RAMR (Penicillin-Streptomycin)

BEFRFHENEER-HERBNTEER 49CA S S MEE, Ei8T
YEGHE A 15ml B O BT %, B 10ml/30, Fric ikl &k, e . H
JG, DET CHIRAE T 525, HART-20°CAHK IR
1.5. 4 BERENEE MR (1X)

EHL TAE G, ¥4 PBS (10X) #HT4r2E, S0ml/3CJ5, HU 1 52903547
(¥ PBS (10X) JIA 1000ml eptrh, FIIAKE 2K 2 500ml, 3 FHE R /)
TP A8 0 BB U R AT IR, B TR RCRE 30min. KSR HERT PBS
(XD MNBEM R HFE 2 500ml B KEHF, TS KE, 120°C, 20min. £F
AHEFER, RCRFILR, LI, 0, HEOESEE, T 4°CA AR .
1.5.5 & 3% AV MBS th 2k (1X)

L TAES S, U132 50ml B.0%, I 1.2ml XifE, A PBS(1X)&E
40ml, b TFEIBENES), M OBESE, HFrodilflafk. scies. B, T 4°C
A IEARAT o
1.5.6 A NK ApatEFR & [20%FBS, 1%X#]

L TAE S, BT 3 50ml B0 A 9mIFBS, 0.45ml XPifE, MA
RPMI-Medium 37725 % 45ml, FFEURNES), fbridilflamR. sciess. B,
RIJE, ®RHM, T Soml FOEH, B OEESE, T 4°CABIRT .
1.5. 7 + IR EFER AR (SDS 10%)

i FIRS 2 HL 7 R TR EX 10g SDS ¥y AR AN 200ml B35 K B, fEAM) 24
AN, W SDS AR 100ml KE K/, A 100ul 10mM/ml KRR, &
iR, #E 24h, HOBEHOE, F0RFAKR. L. B, F=IRMA
17
1.5. 8 BEMAERI&Z (MTT)

T 15ml B0 B W Bk % H 7 KT FTARECE) MTT Bk 50mg, A%
RN MTT BRI 10mIPBS (1X), WBA)E, HIEHE Smin, 5%
w5, B TEARIRMCR, B, #AEEY 15min, T 4°CHAF NERE 24h
G, THMCTAEGRMH EP BT /0 3%, fridilflafe. scie#. B, T-
20°CA 5 RAT

2. LI HE

2.1 A NK 4patEx 5%
2.1.1 ASNE I E AR 47 53

1) B e K FEBAUKE ] 80ml & 3% Wi PBS (1X) &K, 40ml/3Z,
4
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2 3%, B 1.2ml XPi+4mIPBS(10X)+34.8ml K B A4l K 5

2) B 13 50ml .04, KA —32 40ml & 3%WUHTH PBS (1X) “F4),
B 20ml/3Z, BIANEEAARF (20mD AAME ML, A 3ml WAERE], il i o
s

3) HU10 32 15ml B0, I NANE MLk 4053 B, 4ml/=C;

NS el e [ B S5 WG N 1 N v e D E =R = ) AN e i ol L
R, AHHF T NANE MR oy 8 L, AN TR T, AL 2:1,
BN 8ml ML 7 A B ;

5) 10 B OELEF RS OILAN £ ORI, #HTEL, REAN
400XG, 20min, ZFEiki;

6) ElE, WSS A4 2, HTIE MKIRNTHME (RREOE) —
SSEWE (REW6A HREARZE (BRAM) —iEKALHZE (BFEY
R

7D WA LA PR, H 11 BRI 2 S 20ml 75 3% MU PBS
(XD, WA, il bk C 4 AR R

8) Ntk A A BB AT B0, B N 200XG, 10min, =If;

9) FHE 20%M6 4 MIE+1% T NK 41 RE 727K 60ml, B 12ml i 4 i
+0.6ml M H{+47.4mIRPMI Medium 3% 753, | FEUENRS], %M

10) B0 a1 2 SCEODEF B, JFRTTE R A0 Sml NK 4ifgB: 559, K
5

1) 2 SCRA]JE R4 BRR A8 1 SOFMBER 20ml, FRIRAT;

12) BWRA] Ja B 2D BN BT AT O A fLs FRRRE], B
HIWA B L;

13) MBI EEs . U E, X AL B AL AT,
MEE 3 K, BCEFHME GREELE 1x1074N/ml B FEsh);

14) FRHE N Z ] i bk P40 A 3 2R Kk B Dl 300x10* N/mil, #EAT A 4N itk
EAH R BT 4 20ml A A& Mtk E4HiEm RS G, P 2P O
W, BN 20ml NK 4B 98, WA,

15) ¥ NAME otk A0 Bk >, SR 10em el F= 00, 10ml/
I, 364, Priddifkss. SRR, L. HE, 83T 37°C, 5%CO: 1
3 TR A
2. 1.2 ANSME) itk BB 40 AR AY H2 BY

1) MEFFRAECH R R 12h J5 BN AP Tk EL 40, s F A% v 8 W s 57 I
PR BTEW, T 2 32 50ml B E T, 29 30ml/3E;

5
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2) A3 50ml & 0BT IR O B RO X FRECF TR O, BN
200XG, 10min;

3) Pl 45ml AAME AR TR, & 20%64- MG 1% 7 5 2% -5 5 R/
W, BRI 9ml G4 G +0.45ml T %5 3 -5 5 R IAW+35.5mIRPMI Medium 1577 %,
TB5Ts

4) A B0 e BOT S EIERSNE M A gtiE T, S0 Sml SR E I
MR IR S G, & o —, TS RIS

5) A B -FA T EEs A T I, W 2.1 PER 12, 13;

6) HLHE AN A Ik B2 P 3 41 B 2% 5 300x 10% A4N/ml, 14 40 P = s s R 2
% H
2.1.3 A NK ZHpar&4E 1L

1) RN NK 2 & A7 ot NS0 bk 4 i 8apdk AT i 2k o ike, 7
ESAEH 14

2) R MAS I A, I CD56 PRl NK Mgt fE, 35525 i
(A >90%).,

3) MR NK i sod A4 K35 By 30%10* AN/ml, Fod] NK 408, JHods
T T25 BASGANMEE IR, SmUE, PRICAiEE. 4Rk, L. HEE, 5
RN 37°C, 5%CO0s.

2.2 fHREE M KL
2. 2.1 IFN-y 3 A\ NK Z058

1) NK Ui B, IR SHRAN 2.1.1, 2.1.2, 2.1.3;

2) B —3k 96 fL-F IR AN IS TR, ARIC i o 4 S 4n 24 X s

3) F NK 401 LA 30%10% AN/ml B9k EEEATIERL, 100pl/4L, it 60 NFL, &
Al — R FLHR I PBS (1X), 200ul/4L;

4) IRy X343 7 3E4T IEN-y 44245 (200ng/mD), IL-2 (BHMEXTHRZLD 4
24 (200ng/ml). PBS (1X), IFN-y Al IL-2 &R E2590&ELL N 1 51 6 NZAL,
PBS (1X) LN 1 %1 6 MRSl it 18 ML, HARE AT BN A,

5) Zj¥)24h J5, AN MTT &, 10ul/4L;

6) 3.5h J&, BN 10%SDS ¥, 100ul/4L;

7) 24h )5, {FHEEFRCN OD {H, #EFPKAE 570nm 4t

8) 48h HHEEAEFRIA IR 1~7.
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2. 3 BBk R 5 2 R B E SE36
2.3.1 AEFi7x A NK 4056

D B 12 AP R4 IR, AT AR oy, R IC A A RR . W
TEHE . HIN:

2) # A NK 4L 50%10* A/ml #ZZ AT 500ul/4L, 3Lt 12 9L;

3) BRI X, #HTIUEFZ (Smg/mb), HEIPFER (100uM, SHEE41)
Ry, WU 3 AL
205 FLE
2= X IR 2H [24h,48h] 3
VUE T (Smg/ml) [24h,48h] 3
BYDFIEH (100pM) [24h,48h] 3

4) INZyseeiE, N 37°C, 5%CO. Bi7#46, 24h 5, W EEEX NS
[ 15ml 2505 s

5) ¥ 9 3 15ml B0 2 H ORI E RS LR TR O, BN
1000r, 10min;

6) i 9 Xt Rign 51 1.5ml K EP R B0 5 I EIEWL  T-80°CUKAH
HERFE o

7) 48h FRAE IR 1~6;

8) HRHE UL Fh e il bn v 2k 5

9) MRIEHRUE ih £ 2 ST AR TR

10> AR 60 R B ] e B 7 B IR S, Ai e o E RIS 2 28531«

1D A ERE Y 200p] AR F & AMREEH] 8 MLINAGEGIR (1XD 3T
%, 400ul/fL, EEE 30s, WA, BT

12) EEPE 10 —X;

13) BT Z MR AIE, MARGE i B TH R S A KO 50pl
FEARWE . S0pl ZEphil (1X) J 50pd FfEdiilk (1X0, VER = FH AT A5
e

14) HE NREEEREE, AHRTEEEGIFRNE &Y, SE&M
N, IR 150 &/min, 2H;

15) BRI E, K LT, EELE 10 NIk

16) M FHFEM FAR &R DN HRP (1X), 100ul/fL, 13 F 3 DO E . B4t
WFFBNE GG, FRFMHET, #EIK 150 &/min, 45min;

17) HELR 10 — kG, EEBTR 12 NI

18) FTHE=A TMB, 100ul/fL, FFAEZFFRFZMAT, FEIK 150 K/min, 15-
7
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20min (MR EIERE), S)E, FHLERETZIE, 100u/4L;

19) {FH B3I 2 IREMnX, 7EPKN 450nm. 570nm. 630nm &b 53l 47
OD {E Al ;

200 KHEA (450-630) i AARHETFEFRLL 2, BIAT1S 2] IFN-y [f)3R1A

=l

Ho
2.3.2 M\ STAT3 5%t A NK ZHAf

1D [[231 2% 1. 2;

2) BRI X, BTVEFZ (SmgmlD (BEIPFIEH (100uM, SHE41)
Y, B 3 AL

4531 FLEL
2= X IR 2H [24h,48h] 3
STAT3 #1551 (2uM) [24h,48h] 3
WUE-F% (Smg/ml) +STAT3 #lIHl55] (2uM) [24h,48h] 3
BYLFET (100uM) +STAT3 #1155 (2uM) [24h,48h] 3

3) [F] 2.3.1 Z % 4;

4) ¥ 12 3¢ 15ml 08 2O E S ORI T E O, REN
1000r, 10min;

5) A 12 NS5 1.5ml KB EP &0 850 5 i IS T sE, -
80°CUKFE IR AT

6) 48h #AEFA TR 1~5;

7) [ 2.3.1 I 8~19.

2.4 WHEE PCR LI
2. 4.1 UEF A3 A\ NK 2848

1) B =3 AL PR A 35 TR AT 2R 73 40 328 24hCirl (1), Ctrl
(2), OXA (100uM, Z4H), VUHE T (Smg/mb;

2) ¥ NK ZHHEL 50%10* AN /ml W EE, FENFLIR P TIERE, 1ml/AL, 36
AL

3) FRERA AT N2

4) 24h Ja Wk EIERE S BN NS 1) 15ml B0, FHEH PBS
(XD R, 1ml/AL, SIS B0 R 5 g 15 O

5) EF RSO B O FRIERUS, #4750, 1000r, 10min;

6) E0E, 7R, AT NK e,
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2.4.1.1 A NK Z0p2 RNA 12EY

1 4] 2.4.1 RIS NK 4B, 0 ml N TRNzol, 1ml/3¢, {8 M
RRA) R, FIREE Smin;

2)HL 6 SC K G EP & MM An S, 1-4, 4 HIXER. Ctrl (1), Ctrl (2),
OXA (100uM), PUE T (5mg/mb);

3) FFELOLE TR BRI, HR AR N 5 1) EP B, £
BTN, 4kR2# Smin;

4) [ EP & H#% B TRNzol: & 17=500:150 BILLGI NN G A, Bl 300ul/32,
K EP & L5, RIZIRY 15s, MAanEfl)E, =S 15s;

5) FEEE AR B O B A O R PREC S, #E4T B0, 120001, 15min,
4°C;

6) FRRFAT IR 2;

7) AdFIGE N g5 EP IR B 0 J EP B i B E IR OB TUEA, 4
450pl;

8) %M 1: 1 EbfIm 4 3 EP B & IR AEE, Bl 450ul/3C, MR
WA, ZimErE 30min;

9) 1EmE IR & 0L B O FREC P S, #4730, 12000r, 10min,
4°C;

10) B0 J5, 43 EP &3 BiEJE, MINH DEPC /KECEM 75%BE, 500pl/

s

1) 4 25055 EiER EP &I 500ul 2558 10 HECL I BRI
W

12) 1= 0L 2 OX RS 5, #E47 550, 8000r, 3min,
4°C;

13) EO)E, 3 E7E, WHRAWK, EEWEUIENE, Bilies A Eh
il B A TTIE 5
14) [F&E M 20ul DEPC /K, FH R WA 7870 WET, i RNA JTHEH

15) JKIEAEAT S5°CTI#NE, ¥ EP B Kai+, M HFERAE EP BT
K TR M#, B KA 10min;

16) #4 58 INFAR EP B IKE T, IR € 000 & R E, HIEW
FE {8 4 600-1000ng/ul, A260/A280 7E 1.8-2.0;

17) MELEHRE, BRI RNA BN -80°CHEAKIE VK AH IR AT -
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2.4.1.2 A NK ZHEf8 RNA #5E%E
1) B 4 3£ 0.2ml PCR &

(2), OXA (100uM), VIE T (5mg/mb);
2) FRIEEE 20u] AR REH RNA S KEN 1000ng AbR#E, 7 20ul v

b 1-4, XRZEBAKIRN 24hCtrl (1), Ctrl

¥
MR AR (ul)
5X PrimeScript Master Mix 4
RNA 1000ngRNA
DDH»O A 20ul
Total 20

3) fHFHBEE PCR AXHEATIS AR5, Bk AF e LA T

B (°C) i 1]
37 15min
85 Ssec

4 Smin

4) Wi S 5 S 1Y cDNA T-20°CYAERAE -

2.4.1. 3 R EE PCR Ly
1) WST R MR ZR A 20ul, BT 4L AR T -

ML Al
SYBR Premix EX Taq(2X) 10

ROX Reference(50X) 0.4

5149 0.8
cDNA 2
DDH-0O 6.8
Total 20

2) AR

B B T (°C) INfTE] (sec)
stagel/Repsl 30
Reps2/Reps40 5
Reps2/Reps40 34

3) iIBH AAct IEBHTEUE ST Wt E = PCR 45 15 2 H % X 5 GAPDH
FER et {H, —FH RIS EIAct, FRESLIGHAct 525 A AHAct FHIERIS F|AAct, H

28 R H B2 A ) mRNA fRIA &

10
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2.4.2 AN\ STAT3 ##l57 (R) XA NK ZRAf

1D B— N FL P R G B 2 AT A R 73, 4300 24hCarl, Ctrl+R,
OXA (100uM) +R, PUE Tz (5mg/ml) +R;

2) JREPIRFE 2.4.1 2PIR 2~6.
2.4.2.1 A NK Z0pf2 RNA 12EY

1) ) 2.4.2 HHERIF I NK 4B, 20 ml i TRNzol, 1ml/3C, i M
BWRA G, =EiREE Smin;

2) WU 4 SCKW G 1) EP E b5, 1-4, 43X R 24h 8% 48h Ctrl,
Ctrl+R, OXA (100uM) +R, [UEF#% (5mg/ml) +R;

3) JEEPIERE 2.4.1.1 IR 3~17.
2.4.2.2 A\ NK Z0Bf] RNA j£3%3%

1) B 4 3 0.2ml PCR VEEE, b5 1-4, XHMALHMKIKN 24h Ctrl, Ctrl+R,
OXA (100uM) +R, WE T (Smg/ml) +R;

2) JEE2PIRE 2.4.1.2 LI 2~4,
2.4.2. 3RNEE PCR LIu

IR 2.4.1.3

2.5 Gt AR

K SPSS26.0 Gi it AT AT RARICH, AT G0, TR BRI R A £
FrfEZ ( x+s) Fow, WR B B AT Z55R, S t £
¥, EZHNISH BRI R TZ0N, WRAFE BRI AAAT Z55 1, 8 Rk
FIFGES, 4 P<<0.05 B, BSit¥=E .

3. SERULER

3.1 IFN-y ¥t A NK ZRA5E 14 B9 520

PO N AN bk A NK 4008)5, 5 IFN-y. IL-2 (PHPEXTRRZD . TOHE
T OXA (B4 4y BI85 9% 24h, 48h Jo, I F 40 e 75 M SZEAS I NK 41
fiEtE . SR ER: SEAMNEH (Cr) KR JL-2)4 L, 200ng/ml K
IFN-y %F A NK 4 KAAE B RAHER, Aot X (P<0.05); 5%
H (OXA) Lk, VB FizAehs s NK MiiEtE, FaiitaE L (P<0.05),
mE 1-1, K 1-1.

11
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% 1-1 IFN-y 6F A NK GBI PERIRZM (24h,48h) (X£S)

Groups NK cell ODs7o

24H 48H
Con 0.283+0.008 0.246+0.003
IFN-y 0.1860.014" 0.18320.011"
IL-2 0.30240.012 0.24540.003
Sz 0.25540.012 0.23240.002
OXA 0.12440.013" 0.09320.014™

SE:IFN-vy (200ng/ml), IL-2 (200ng.ml), SJZ (Smg/ml), OXA(100uM), 5 Con ZHFHEL, *P<<0.05;
#¥p<(.01.(n=3)

0.4+
. o0

IF M-y

0.3 — —
) -2
mm 57
0.2+ T T OXA
0.1+
0.0-
24H 48H

5E: IFN-y (200ng/ml), IL-2 (200ng.ml), SJZ (5mg/ml), OXA(100uM), 5 Con ¢H#HLL,
*P<0.05.(n=3)
1-1 IFN-y % A NK 4 JfayEPE R 520 (24h, 48h)

NK cell OD.,
(Fold change vs.Con)

3.2 MEFiZxT A NK 4Bt 435 IFN-y FUE20

PR R0 i 5 1k S 56 45 SRAR IR, TFN-y IR BT NK ZIS AR R BE, R
K, R BRICHR G2 W Bl s S5 kil DU 2 13200 N NK 20 i 43 i TFN-y (5200
I LRI, 24h A1 48h 1] Smg/ml VUFE F% 50T DL IFN=y 73, AR5
B (P<0.05) 4n#k 1-2, B 1-2; i —BEir e & sar, JATIA STAT3
PRI N NK 405 IFN-y 52 . 455085 Bk R —8, HAMHEOR
R, B40t%E N (P<0.01). £ 1-3, K 1-2.

12
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% 122 JUEF 0 A NK J40 0 IFN-y [E40 (24h, 48h) (XiS)

Groups NK cell IFN-y

24H 48H
Con 1569.10+162.40 2139.114+274.60
SJz 526.90436.17" 498.32459.97"
OXA 638.81442.37 679.50458.19

3 :SJZ (5Smg/ml), OXA(100uM), 5 Con BH#EEL, *P<0.05; **P<<0.01.(n=3)

% 13 LN STAT3 406155 NK 439 IFN-y [ 54 1(24h,48h) (X£S)

Groups NK cell IFN-y

24H 48H
Con 1569.10+162.40 2139.114274.60
R-STAT3 151.5248.86" 189.30420.57"
R-SJZ 126.1048.36™ 112.12421.58™
R-OXA 380.81428.21 356.71427.79

7E:SJZ (5mg/ml), OXA(100uM), STAT3 (2uM), 5 Con ¢R#HLL, *P<0.05; **P<<0.01.(n=3)

3000 -
== mm Con
= Sz
2o %
6O 4 — - OXA
S 2000
— R-STAT3
E &
R == R-3)7
f=
~ 5 10004 R-OXA
o
E : | I ) I
0- I* | T |
24H 48H

3 :8JZ (5mg/ml), OXA(100uM), STAT3 (2uM), 5 Con 2H#HEE, *P<<0.05; **P<<0.01.(n=3)
1-2 VUFE-Fiz*t AN NK 48533 TFN-y 5200
3.3 EF 7% A NK 4Hp mRNA A0
PRali N A0 bk EAr e NK g0i)E, ARSI E VA 7. BRI
(OXA) 7l dLiiF% 24h, FFiEE %0 E & PCR HORKNIN NK mRNA [RI520 o
SRR SEpxTRAME, VE %4 IFN-.y mRNA (P<<0.01). PD-1

13
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mRNA. STAT3 mRNA (P<0.05) FKEWERMK, Bt WE 1-4, B 1-
3; RO STAT3 #il55I1¥) ELISA S¢5e 45 R4dan, E—Barillin A\ STAT3 4§

AT AN NK 4l mRNA PREE LA 25 R ER: A STAT3 #il5 f5
)N NK ZH i 4 PD-1 mRNA. STAT3 mRNA. IFN-y mRNA Fis#; 3.3 4558
HREMEK AR E L (P<0.01). 3 1-5 F1E 1-3.

% 1-4 JUE T A NK Zi mRNA [{540(X£S)

NK mRNA
Groups
IFN-y PD-1 STAT-3
Con 1.1140.19 1.0040.01 0.9940.01
SJZ 0.6540.02" 0.6640.16" 0.7240.09"
OXA 0.7940.03 2.8440.79 1.2140.13

7:8JZ (5mg/ml), OXA(100uM), 5 Con ZH#HEE, *P <0.05; **P<<0.01.(n=3)

% 1-5 J1\ STAT3 #1515 A NK 4HH mRNA [ 80(X£S)

NK mRNA
Groups IFN-y PD-1 STAT-3
24H
Con 0.9940.01 0.9940.01 0.9940.01
R-STAT3 0.4540.02 0.4140.01 0.3240.02
R-SJZ 0.3940.04™ 0.3740.08™ 0.2640.09™
R-OXA 0.6940.05 1.5740.10 0.4940.04

7 : SJZ (Smg/ml), OXA(100uM), STAT3 (2uM), 5 Con ZHHHEE, *P<<0.05; **P<<0.01.(n=3)

14
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= 47 = 0N

o .

E =
g5 37 — OXA
20 ol
< g COM
2o 27 R-STAT3
E m e EE = Ex = Ex3
< = — — — — — I mm [R-5)7

£
=G 14 R-OXA

= - T T

S _

< A1 0l il il

IFN-y PD-1 STAT3

3 :SJZ (5mg/ml), OXA(100uM), STAT3 (2uM), 5 Con/CON 4H#HEE, *P<<0.05;
#*¥p<0.01.(n=3)

K 1-3 VOB FizXt A NK 40l mRNA 520

4. 5L

G e A B R EE T R R L BRI, TR . R e R
B, GESTNG) s @EamE. B IBRERARicE, e s
B 9”7 s 2EA, INEBE RO T2, R A
B....... Mz, 2,

PR 50 T 45 g HAH R PR ML IR 70 £ & - sk uRAE (GEIENLEL)
s BT, AU BRERFR (EPFRX) P E S “RHEER L,
FrabH £, FAKES, BATE T, AR, Wn] COSE T, #EU5SE, 580 AZE,
A N R+ RN R 20, ARG, (BT TRNED) EI: “PREite, JE A&,
JE s, ZARKE, orlERmAT AR, DAk, —REE, 54
Wi, BTHRERI RS, W H BN, R, T, A HAA. 7 EEE R
JiTi > 5 AT A OE R R I B e A A = IR SS MR BT BE ), A R BURBRE R A . i
Rk B 1] AR S0t PR 06 B ) 78 S ol B ATER, B 275 I,
S e ()3 DR AL 32 2 9 B B AR o

AR SCER S TR VAT IR LR B R A B GIERIEAN) &0 “F
ERUE, ISR, s, WRAR, ARAE, FHEFRER
HExZEHE. 7 (BFANE) B “WinfngEiE=, R Ias.”; B ERT
Jidg IR AR I 32, oA e DA o 2L,

VOB T3 R RS SR H W7 7005, IR 8 T Bhgg AR S DL B2 e 55 19 £
VI, FLUMREHUR SRR IRE ™ . R RIL, AJE R IUE T35 BLSE ARG

15
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A R RN PR R ) 52 R S ¥, W FRAR e, ERERIE B BIALHIAR W] Rk 2 d it
PR T AR 1S LA™ . MG 24 LR, AS PR R,
AL F YR AT Ld i T 2 BRI R - (40 TNFa. IFN-y. Th17 25 [0k
e AR E SRR F, WP BRI P BB APUMRMER"™: AR
EAT 1 R 2R S5 43 e AT RO 1 il S RGO A K AEiT
Hb— TR T ARZE S FLHE U Bt 9 rb i AR 26 B B mT DA 35 38 NKC 2 Bl

LS FAIG TL-4 AT IL-5 (403, 3R m ARG 0™ s H s e (i H SR A0 H i

S BT RZRGERER, RN H S sEmhii & s BA T Z buE e
FI™ o BnT DA H T B i T 16 2 FAR B 2 R 25 3 HAT P 15 )% R4
REANPUIE IVEH -

NK 402 N = R F MOz —, 58 R A AR P Ik E 20 A 2
(1) 5%~15%, B NK AHM0ES2 SRS, 20 A2 KB ) IFN-y DA 5 3
H S g ", AR, NK 4T TFN-y 2318 £ 5 NK 4 i a5 %
RAFLERIK ™ s TFN-y J&—Fh T LA 22 Fh g i 436 77 28 I 4l R 7, ZERLAAR B 1
TR Y S R A R AN B iR T T S B — e ™, TRN-y EEE T JAKY
STAT {5 5@~ EAE ", et A fmF 7 i R B0 STAT3 FrIBs 2 (2 3k i 1) &
JB, R RGE IR, A3 ANFEH STAT3 /& NK 408 P o 77, 1
STAT3 il AT A& Al NK 40 d e am

AR SIS E i A 1 o3 B N A1 I NK AR, A8 AN [F AR FE R TFN-y E1T45 24
R5 9% 24h A1 48h J5 KB, TFN-y #KEELE 200ng/ml B, Xk A &0 & i NK 40 i 4=
HAWERIEIER, BH45%: IFN-y 78— @R~ Al LA NK 40 14
K RSN SN NK 408 5 VR 7% 7E Sme/ml KRS T 159% 24h Al 48h J5 47
AT EE 5L . ELISA 3236, qRT-PCR 2K kKB, PUE T AT LAE NK 41
ffiH IFN-y 433k b2 TIFN-y. PD-1. STAT3 mRNA EiE[F&(%, Fik, TUE izt
NK 40 35 PEA — & R sRAE . At — P IRuE Rk, MIAN—EREEH) STAT3
HF AT R R S, R NK 4088 IFN-y [ 53 f&% PD-1. STAT3. IFN-ymRNA
RO T HHEREE, N Hgie: WUE Tz sl #ii STAT3 14
B, B NK 40 IFN=y (703 B & PD-1 IRk, k30 NK 40 H
i
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F_s HMETFAF NK 4R HCT116 55
N

ULJLAE, NK U 7E MR ri6 7 Th B B RE ™, FE T NK 40 i Sy
VRN B TE HU 2 U A F 2T IR B U AR TR Y (B, BT
NK 4 A 5 Ak A AR D — 0 (5%~15%), FFH NK A R A 7L
WE A RENS ™ A= AR DR BAE AT, DRLUEAE A NK Al Bt AT Ut i T 5 BAT — %€
FRRBRPE™ . Sy THFFLIUE Fiz ke 5 0 NK 4%t HCT116 41 A
FATESL T NK 485 HCT116 45 iz A RO FERE TR AR, SR AR Ah 56 775X
BEATSEEG,  HFARYE IR B0 NK 407815 HCT116 45 Rk 4R b .

1SR

1.1 ZRpEER

Trp E R AR BHARE B AR A I B\ S5 HCT116 iR 4n
k.

1.2 EEI5 2 m

IERIIEY S HEFEAT #s
0.25% Trypsin-EDTA(1X) % Gibco AH] 1930154
R AF T B2y KX0310041-100

1.4 EERFIAHIZ
1.4.1 BREG (0.25% Trypsin-EDTA(1X))

T-20°CUKFELHE — M EAE T 4°CARREUE IRk, 7R TIEG T, B 12
XEHE S0ml &0, FTFIRER S, BT EE, 45mlUsC, R, ITEE
DT, FRCRFIARR. LI . F, B OEE, A8 4 CuKRI A LUE
SEIGAT R, HAR M E T -20°CA R DA IR 1T
1.4.2 HCT116 4HAELEFRi& [15%FBS, 1%X#]

R TAEG S, U1 32 50ml E.OF M 7.5mIFBS, 0.5ml X4/, N
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RPMI-Medium 55725 2 50ml J5, L FEUVENRES], Fridilf4aR. scid. H
A,

2. SLEWFEE

2.1 HCT116 N&ERaapatEX sk
2.1.1 HCT116 IE 7

1) T-80°CUKFEEH 1 > HCT116 {RAF40M, FAEZRFZMF THE 1-2min;

2) WEAFHI HCT116 40T 37°CK 4R AR il ik 28 58 4= s

3) A FIREOHLE.C, WEN: 1000r, Smin;

4) THMTESH, MEO/EF EER HCT6 4iUTiE A 0.5ml
HCTI116 ¥ 573, HRHBRS KRR E 2N ARG, BEINA 4.5ml HCT116 41
HLRE IR T25 BN F= A, A 3ml B RIS 520K 3~5 F, $7 B4iiuss
FfE, PRICniERR. SR SR HBIE, N 37°C. 5%CO; 4H i s 77
o
2.1.2 HCT116 B9&X

D K4t P AL AR B M TN TAE &5

2) HE47 30min 55 AR R KB s

3) I TAEGIERUG, HCT116 N TR G

3) T5% RGN T G, B HCT116 4035 75 e, 8 P AL i 2e
EIRE

4) I 0.5ml iEE, @RS IFREREE, BN 37°C, 5%CO, 4iiuss 746
1~2min, Bh4 i i 7% ;

5) WLEREE IR R (40 R FR 0 B 2 O RE S, 18 85%~90% Bl AT 34T
2 WYk s

6) HOA 2.5mIHCT116 Afuls 777, FHEH 3ml B IRBERK 10~15 T

7) BRI RIAMER N 4 DR Sml B SRS, 0.5mlA0, 5EH
vt 5, IR IR E I HCT116 408 72 2 Sml;

8) fff 3ml IR A G, #r8faE, fricdife. seie#. H#E, K
A 37°C, 5%CO, HiFef, LL&SLIfiA .

2.1.3 MpHKTE

1) U ACEE TR L 2.1.2 4 EAEAR 1~65

2) 4 2.5ml AR E 15ml B0

3) EHEEE O, #EN: 1000r, Smin;

4) 3 EIERGHBITIE RN 0.5m] ZHMIELER, BIRIRAD, ] A i R
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s

5) AR E RN, FOBESE, fddiie. 5B

6) JN-80°CUKAEH AT o
2.1.5 ¢HAETTHEL

1) oAb FE SR 2.1.2 4HAEACE IR 1~6;

2) ¥ 2.5ml HHHR A A 2.5mIHCT116 ZHES I8 K 15m] &0,
FAE ) 3ml B IR B AT,

3) W HL 10ul 40 T A0 T Ao oot 2, BAEET 4 N RER
HH 2 34 S EOLE 23 A s

4) a4 NFEREAT RS, BOFE, Fell 1004, RUON4EMEE (8
WA 50%10° AN/ml KEAD .
2.1.6 B—HCT116 {28432 (6 FLIR)

D L TAEG T, 4T~ 6 L, % HCT116 40LL 1%10°4 >/ml %
FEMNEIA NK 408r 12 fLAkH, 1ml/AL, Lot 6 fL;

2) FRUFAR S AR 55 _E ARG SR MR T A g . SEIR . SEIR H I,
JIN 37°C, 5%CO, 557548 R 5% .

2.2 A NK ¢HpatEX 5%
[ —ER 43 SEI N 25 2.1 AN NK 41 o A8 52 5 7%,

2.3 A NK 405 HCTI116 4ER7iEmpnttizmiRal
2.3.1 MR FEEEFIRE (96 FLIR)

D L TAEGH, 4T —He 96 LI, % NK 4HffaLL 301074 4~/ml %
OB o1 B CLAM e A LR e AT AR, 100ul/4L, 3t 60 fL;

2) F HCT116 4L LA 10*1075 A~/ml % BEMI CLAH N\ — R E NK 4H 2 60
AL, 10pl/4L;

3) [HANE— B2 LA PBS (1X), 200ul/4L, F&it 36 FL, DABGES IR A
K, S SLER TR MRS s

4) IR, BREER, I NK 45 HCT116 40/ 7840 i, JHAEMR R b
PRiC s FRANMOIR B L & . SERR#E . SEIRH I, N 37°C, 5%CO: ¥ 746+
R
2.3.2 MpaiEFRRE (12 FLiR)

D L TAEG T, 47— 24 L8 ¥ NK Z0/f1LL 50%1074 A/ml [#)%
FEHEATARN, 0.5ml/FL, Ftit 12 4L;
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2) F5 HCT116 40 LA 10*1075 A~/ml NG A NK 40 12 FLARH,
50ul/4L, it 12 1L

3) iR, BREER, ff NK 405 HCT116 7 /e, JREMRE b
PRICIEEE FRANMOIR BE S FH . SEIR . SEIG H I, RN 37°C, 5%CO, £ 7R H
B9
2.3. 3 fHpmILiEFIRE (6 FLIR)

D S TAEG Y, F1FF—He 6 fLIR, ¥ NK 400 LL 50%10°4 4>/ml ()% fE
BEATHIMG  Iml/AL, 3Rt 6 1L

2) ¥ HCT116 ZHMILL 10¥1075 AN/ml ZEFEINNAEA NK 46 6 LA,
100ul/4L, 3Lit 6 fL;

3) wlIFH G, BB, ff NK 400805 HCT116 40 7e /i, e L
PRic LR SRR R S g Seaes . SR HIH, N 37°C, 5%CO. 5 -8
B 7%

2. 4 fHRRE M KL
2. 4.1 IFN-y X4 iEFriREY

1) 4 3 55 R B AR S T W, 2.3.1

2) MRS XI5 34T IEN-y 4524 (200ng/ml), IL-2 (BHIEXTHELL) 45
24§ (200ng/ml). PBS (1X), IFN-y Al IL-2 &38R E 25405400 1 §U6/\'B?L,
PBS (1X) EZ 131 6 &AL, Lt Aol 18 ML, HARAAERZ Bx A,

3) Zj¥)24h J5, M MTT &, 10pl/4L;

4) 3.5h 5, M 10%SDS ¥, 100ul/4L;

5) 24h J5, {EHABEFRGNE OD {8, EFHKLE 570nm 4b.

6) 48h #HAEFA TR 1~5.
2.4.2 NBFiAN ARt IEARIER

1) 4355 AR i 1 I, 2.3.1

2) RIS X AT IR T4 %5 (Smg/mD, BRI (A 4
2§ (100uMD. PBS (1X), WWH M By RIRSE4MIES N 1 51 6 DAL,
PBS (1X) IEZIN 1 %1 6 NRAL, ILit 18 L, HARINT EXT A ;

3) 24h J5 I MTT ¥, 10ul/4L;

4) 3.5h 5, M 10%SDS ¥, 100ul/4L;

5) 24h J5, {EHABEFROGNE OD 18, EFPHKAE 570nm 4b;

6) 48h #AEFA TR 1~5.
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2.5 BREAHT SR IRBNE SK3
2.5.1 METAXAMILIEFRE

1) SRR AR T 2.3.2

2) IR X, BATIUE T (SmgmD BSFE (100uM, SHAD
2, Ul 3 AL

20 5 FLEL
= %) I 20 [24h/48h) 3
UHE T (5Smg/ml) [24h/48h] 3
BEYLFIEH (100uM) [24h/48h] 3

3) INZgsetE)E, N 37°C, 5%CO. 757546, 24h Jo, Wb EiE EX NGRS
[ 15ml 25058 s

4) ¥4 9 32 15ml B0 B O RN E IR E O TR O, WEN
1000r, 10min;

5) F 9 SO N4 5 1 1.5ml K EP IS 20 5 I LiEw, F-80°CukAa
TRIE

6) 48h #AEFAZ IR 1~6.

70 AR U B e bR v i 2k

8) AR IR vt 2 ST AR AE T B

9) s ARG AR AL i 7R B IR SR, bR RIE A ZH0

10) A HEFE 200p] A A &R EEH) 8 DN FLINATEGIR (1X) BEATIE
%, 400ul/fL, EHE 30s, FEHWA, T

11) BELER I —IK;

12) BT Z AR TG, ARG i BRI S KO 50pl
FEARE . S0ul 22l (1X) & Soul MRtk (1X0, R = AT A
e

13) fHE NREER ARG, AR GIPRNE s, SE&M
T, $ZIK 150 {X/min, 2h;

14) IR & PR S, JEEEK LTS, EEST 10 NIk

15) ff M AR &R i HRP (1X), 100ul/fL, 1 F 3 DR, B4t
IR CESE, FiRFMT, #K 150 U/min, 45min;

16) HELIE 10 — k)5, EELIR 12 NIk

17) THEEIIAN TMB, 100ul/fL, FFEEERZEMT, #EK 150 X/min, 15-
20min (LB EFHTE), BE)E, FH 100p/FLR& BB T40E;

18) ffFH HahZ IhReBEAR X, 7EPKAN 450nm. 570nm. 630nm 4b4y A iE4T
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OD il ;
19) KHEA (450-630) 5 AARETFEF L 2, BIRT1S 2] IFN-y [f)3R1A

=]

Ho
2.5.2 N\ STAT3 #IHIFI 3T ZRpa LR 1= E

1) YR TR R R I, 2.3.2

2) FIRRIA X, WATIUE T (Smg/mD BRI (100pM, 24D
U7, G 3 AL

45 FLEL
75 [ % HE 2H [24h/48h] 3
STAT3 #1457 (2uM) [24h/48h] 3
U#E-Fi% (Smg/ml) +STAT3 #lI#5] (2uM) [24h/48h] 3
BYLFET (100uM) +STAT3 #1155 (2uM) [24h/48h] 3

3) JasHRER 2.5.1 $0% 3~18.

2.6 WHEE PCR I8
2. 6.1 UEFIAXTE— HCT116

1) HCT116 BB R TE I, 2.1.65

2) HATHMRN > AT 2, A Cal (1), Cul (2), OXA
(100uM), VUETi7 (Smg/ml), At OXA NS A,
2.6.1.1 B— HCT116 28! RNA HJZEL

1) ¥ H— HCT116 B2 24h B S — T IS 7S,
[ 7S FULAR I TRNzol, 1ml/AL, 35 bR ERHEED, #E Smin;

2) L4 SCKW A EP B IHMEEFs 5, 1~6, 43Xt 24h 116 Ctrl (1),
116 Ctrl (2), 116 OXA (100uM), 116 JUE T (Smg/mb);

3) fFELOLE IR R BRI G, FR AR N 5 1) EP B, E=
BN, 4kL3# Smin;

4) [H] EP & i §% E TRNzol: 5 1=500:150 (K LLBin NG A7, BD 300ul/32, %
K EPE LW, BIZIEG 15, HRsEME, SiREE 15s;

5) fEEEAGER SO 2 ORI S, #5730, 12000r, 15min,
4°C;

6) FIRIHEAT IR 2;

7) AF X RIS I EP EURAE B0 5 B F R IR I P IE A, £ 450pl;

8) il 1: 1 Ll 4% 4 32 EP & NS EE, R 450ul/3¢, [ RS
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WA, ZimErE 30min;

9) fE msU R & O L 2 OXRREC T S5, #E TR0, 12000, 10min,
4°C;

100 &5, 43 EPE5 BiEE, A H DEPC /KELE R 75% LB, 500ul/
B

1) BOJE, 74 327 23ER BP &N 500ul 23R 10 FiC E i1 L B2
ESTIE

12) BE)a, 7B, R, FEWETTENE, Bl
FIYTVE s

13) BU—5K TR B84t “FICT 21, K 6 3 EP & i HE1H0 T-E
4 I, 2-3min;

14) [ & N 20ul DEPC /K, FH MR 7850 AT, 8 RNA e

15) JKIBBIEAT 55°CT#E, MRFHCR EP B i B i1, 27 KB
10min;

16) K EP BIHNIKE Y, fHZERE 200N SR, HIGKREE N 600-
1000ng/ul, A260/A280 7F 1.8-2.0 Z [A]NH ;

17) MEL NG, BN-80°CUKFHIRAT -
2.6.1.2 B— HCT116 44751585 RNA 55 R

1) B4 37 0.2mIPCR #EEE, B35 1-6, XM RMKIK N 116 Ctrl (1), 116
Ctrl (2), 116 OXA (100uM), 116 TUE T (Smg/mb);

2) BAERIE—E85r 2.4.1.2 BHR 2~4,
2.6.1. 3 EEE PCR KL

BAERZE—E0 7 2.4.1.3,
2. 6.2 NEFiAXApEHIEFRIRE

1) 4 i 35 FR AR T L 2.3.3;

2) HATHNRI 3 AT ER 2, 4R 24hCirl (1), Cirl (2), OXA
(100puM), VUEF¥ (Smg/mlD), AL OXA JyFH T R4 ;

3) 24h Ja4—W4E HIGWHFE 0, REN: 1000r, Smin, =i

4) BEOE, 3 EIE, RIS NK 40 iTE -

50 AL I EE LR B ED AR SR T HCT116 48/
2.6.2. 1 HiEFERI B A NK 4082 RNA BYHZEY

D) 7] 2.6.2 HERAF ) NK AMayiiE s, 0almin TRNzol, 1ml/3C, B
A JE, EiRFE Smin;
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2) B4 KW A BP EIHUGARS, 1-6, 43X RFE NK Curl (1), 3%
NK Ctrl (2), 3 NKOXA (100uM), 3£ NK WETF#% (Smg/mb;

3) MR 2.6.1.1 3§ 3~17,
2.6.2.2 HIEFERIG HCT116 A2 RNA RIHREL

D ] 2.6.2 FEANEEE HCT116 401 7S FLAR I TRNzol, 1ml/AfL, f8H
RS A G, FEIREE Smin;

2) B4 KW A BP EIHGAR S, 1-6, /% Ri3E 116 Cerl (1), 3
116 Ctrl (2), 3116 OXA (100uM), 3116 WUEFi% (Smg/mb);

3) #E1ER 2.6.1.1 B3 3~17,
2.6.2. 3 HEEFFERT A NK 412 RNA 55 5%

1) B4 3% 0.2mIPCR #EER, b5 1-6, XFMABKIR NI NK Ctrl (1), 3t
NK Ctrl (2), 3 NKOXA (100uM), 3£ NK JUHEFi% (Smg/ml);

2) BAERIZE—#85r 2.4.1.2 BBR 2~4,
2.6.2. 4 HIFFERITT HCT116 fAREE RNA #iE5

1) B4 37 02mIPCR HEEE, F5'9 1-4, WA RRICNIE 116 Cirl (1), 3
116 Ctrl (2), 3116 OXA (100uM), 3116 VUEFi% (Smg/mb);

2) BRAEFZE—E00 2.4.1.2 DIE 2~4,
2.6.2.5RMNEE PCR XL

BAE RS —H 7 2.4.1.3,
2. 6.3 N\ STAT3 #l57 (R) Xf8E— HCT116

1) ZAM R R VW, 2.1.65

2) HATHMNRI AT Z, 58 R-Cal (1), R-Ctrl (2), R-OXA

(100uM), R-PIE T (Smg/mb), At OXA ASIEAH,

3) #AEM 2.6.2 B 3~5.
2.6.3.1 B— HCT116 #2&! 5 RNA RUIREY

1) FHE— HCT116 %52 24h J5fE ARG — Wt EIEBRHFEFE,
[ 7S FULARC I TRNzol, 1ml/AL, 35 bR ERHED, #E Smin;

2) WU 4 SOKW G 1) EP EIMLrbr T, 1-4, 53 0%f B 24h R-Ctrl (1), R-
Ctrl (2), R-OXA (100uM), R-IYETFi% (5mg/ml)

3) [ 2.6.1.1 69% 3~17.
2.6.3.2 B— HCTI116 /= RNA #i3EF

AR 2.6.1.2,
2.6.3. 3 XNEE PCR LI

EAERISE — &7 2.4.1.3.
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2. 6.4 IN\ STAT3 HIFI5 (R) XfHiZsFiREY
1) PR LRE FRAR AR R v W, 2.3.3;
2) HATHMNRN S H TR Z, A8 R-Cal (1), R-Ctrl (2), R-OXA
(100uM), R-SJZ (Smg/mD), BtAt OXA NZEAH,
3) 24h JE & A X RS 15ml B0 80— e LI, WE
N: 1000r, Smin, ZFEi&;
4) B, 3L, SRR NK g DTNE
50 ZNFLBR A G B 2 it B D9 5 SR A HCT116 41
2.6.4. 1 HIEFERT A NK 485, HCT116 L&A= 40A RNA H2EL
FAEH 2.6.2.1~2.6.2.2.
2.6.4.2 HIFFERIT A NK 405, HCT116 57540 RNA H5EF
FEAFE 2.6.2.3~2.6.2.4.
2.6.4.3EEE PCR KL
BAERE—I 7 2.4.1.3.

2.7 ZiHFAIE
55— 2.5,

3. LIRFER

3.1 UEFiAXHIZFER SN

IS AL — N NK F By (96 fLikO S @S A NK 4ilfl 5 HCT116 4 i
B (96 fLIRO J5, 5 Smg/ml IUE T%. 100puM By FIFIFLEEFE 24h,
48h J5, HFH 0 MR PESEIGAS I NK 4HyEPE . 45 R B 5T A4 (CirD
S B HARLCEL, VUH P e i At , NK 4 e HCT116 40~ 461 1
9 (P<<0.01), W& 2-1,
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% 2-1 P BT AR b HCT116 (0 (XS)

Groups Culture model HCT116 cell ODs7o
24H 48H

Con 3.04940.044 3.36740.179

IFN-y 2.505+40.141" 2.429+0.134"

IL-2 2.51540.195 2.48540.132

SJZ 1.35640.109" 1.81940.079"

OXA 0.552+0.089" 0.57440.126"

¥: IFN-y (200ng/ml), IL-2 (200ng.ml), SJZ (5mg/ml), OXA(100uM), 5 Con £B#8EL, *P<<0.05.(n=3)

T

HCT116 cell 0D,
1

[Fold change vs.Con)
]
1

l—:|
|;|
| |
—
T T
u_
24H 48H

Con
IF M-y
IL-2
542
OXA,

JE: IFN-y (200ng/ml), IL-2 (200ng.ml), SJZ (5mg/ml), OXA(100uM), 5 Con £A#HLL, *P<

3.2 UE-FiaxtiiEs iR R A NK 4453 IFN-y B 220

0.05.(n=3)

Kl 2-1 DUE Tz LR IR HCT116 1520

I NK 4185 HCT116 g dtis a7y (12 fLO 5, 5 Smg/ml
VUE T+ 100uM BEybFIEH3EE 9% 24h, 48h J&5, FIF ELISA SZI6GH I s F A5
AU IFN-y 50l S5 SR 24h I, DU T FRARIL R SR A N NK 211
IFN-y 7R EAECR R, Faite L (P<0.01); #kit—PiE i, kAl
WA STAT3 $05 75 1 9% 24h A1 48h, FUF A ELISA #EATRIN, &5 55
e AN STAT3 $iFJiE, s A A IFN-y 7 W BRI Lk & SR B8 9 BH (B

(P<0.05), W#FE 2-2. 2-3, K 2-1,
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% 9-0 PUR Fimaf L2 Al TRN- v (40K BE (24, 48h) (X4S)

Groups Culture model IFN-y

24H 48H
Con 1948.01+175.80 1848.09+186.80
SJZ 543.10459.86" 728.50438.41"
OXA 727.80+102.31 766.10+136.90

3¥:8JZ (Smg/ml), OXA(100uM), 5 Con 4HAALL, *P<<0.05.(n=3)

% 2-3 I\ STAT3 J0I50I% 3L R F2 M7 et A NK 21 TFN=y 43 i) BS T (X£S)

Groups Culture model IFN-y

24H 48H
Con 1948.01+175.80 1848.09+186.80
R-STAT3 446.91465.79" 539.11454.51"
R-SJZ 158.20+12.44" 205.8469.44™
R-OXA 316.03+38.01 249.21425.19

7E:8JZ (5Smg/ml), OXA(100uM), STAT3 (2uM), 5 R-STAT3 ¢B#8EE, *P<<0.05; **P<<0.01.(n=3)

2500
= ® . Con

—
547

o
2000+
QXA
1500+ R-STAT3
- R-5JZ
10007 ~ R-OXA
500 T I
0 . _u
24H 48H

3:8JZ (5mg/ml), OXA(100uM), STAT3 (2uM), 5 Con ¢B#REE, *P<<0.05.(n=3)
K] 2-1 DY 70 JL3E A A TFN-y (1) 43 W4 ) 52 el

IFN-y (pg/ml protein)
{Fold change vs.Conj
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3.3 UEFAXTE— HCT116 B mRNA BRI

I L HCT116 NS5 s 4l (6 fLi0 5 Smg/ml WUAE 17
100puM BYDRIEHESFE 24h 5, FHZOGE & PCR L5 % HCT116 H* PD-L1 A
STAT3 ) mRNA #ATHI, 259 E/R: 24h FEZE A4 (Cul) HELE, 1Y
B EIL T 85— HCT116 4fh PD-L1 A1 STAT3 # mRNA I#£iE, B4t
B X (P<0.01); #—PAN STAT3 #3557 24h J5, FRFIH 26 E & PCR
FEARKTM X NK mRNA g2, 558878 IAHHI7) /5 8 HCT116 489 PD-
L1 mRNA, STAT3 mRNA Fik4 B2 R HILHE B ERRK, Aait#s s (P
<0.01). #* 2-4. 2-5 F1[E] 2-2,

% 2.4 JUEF% ¥ HCT116 [ mRNA (I B(XS)
HCT116 mRNA

Groups
PD-L1 STAT3
Con 0.9940.01 0.9940.02
SJZz 0.4940.06™ 0.3820.03™
OXA 1.3340.11 0.6440.04

7E:SJZ (5mg/ml), OXA(100uM), 5 Con 2H#HLL, **P<<0.01.(n=3)

2-5 N\ STAT3 il 55%f 4 HCT116 ) mRNA %ﬁ”@(;&S)

Groups HCT116 mRNA
PD-L1 STAT3
Con 0.9940.01 1.0040.03
R-STAT3 0.4710.05 0.354.03
R-SJZ 0.3840.08™ 0.3040.03™
R-OXA 0.7240.03 0.5149.04

3£:8JZ (5Smg/ml), OXA(100uM), STAT3 (2uM), 5 Con £B#HLE, **P<<0.01.(n=3)
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2.0+
= = Con
= 8 SJ7
E _E 1-5_ T %,
- 8 mm OXA
r = 104 s COM
EE ’
w EJ F-STAT3
— ™
I: E 0.5 T - = F-5)7
U = T
T3 I I R-OXA
3
0.0-

PD-L1 STATS

3E:8JZ (Smg/ml), OXA(100uM), STAT3 (2uM), 5 Con/CON 2B#RLE, **P<<0.01.(n=3)
] 2-2 A STAT3 #ifil 715 58 HCT116 Y mRNA 520

3. 4 UE FiAXTHIEFIRE F mRNA R0

LN NK 4885 HCT116 40t a7 isiil (6 fLB0 J5, SARWKE
VWUE % BYDFHI(OXA)IEREFE 24h J5, FIH qRT-PCR S50 K I H: 55 FR AR A
mRNA K53, ZRER: B 70 DL 7R A NK 41 IFN-y (P<
0.05). PD-1 (P<<0.05). STAT3 (P<<0.01) fJ mRNA &k, RN, ALK
HCT116 41l PD-L1 (P<<0.05). STAT3 (P<0.05) ) mRNA HIZRiL; R iR
ZERUR, BATH A NK 4115 HCT116 45 e ani LR =68 (6 4L
B HAEHAFKENE 7. BIDPEEG S 2E, 9% 24h, T qRT-
PCR AR MEAT R LR 2 th mRNA FIRIE, FATRIBUE T3 0 A 01 55
AJ DLFE B S ) PR AR L B AR vh NK 40 IFN-y (P<<0.05). PD-1 (P<<0.05).
STAT3 (P<0.05) ) mRNA FJKIE, [FK;, tHn] LIS BE & K HCT116 41 PD-
L1 (P<0.01). STAT3 (P<<0.01) [f) mRNA [{J3&iL, fFk 2-6. 2-7. 2-8. 2-9 fll
K 2-3. 2-4.

% 2-6 P T L2 B b NK 41 mRNA )50 (XLS)

NK cell mRNA
Groups
IFN-y PD-1 STAT-3
Con 0.99+0.01 0.9840.01 0.99+0.01
SJZ 0.72+0.09" 0.73+0.04" 0.81+0.02"
OXA 1.214+0.07 2.59+0.17 2.53+0.27

7E: SIZ (5mg/ml), OXA(100pM), 4 Con ZHAfILL, *P<<0.05; **P<0.01.(n=3)
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% 2.7 P i SR A b HOT116 418 mRNA (1520 (XLS)

HCT116 cell nRNA
Groups
PD-L1 STAT-3
Con 0.99+0.01 0.98+0.01
SJZ 0.63+0.02*" 0.7440.04"
OXA 0.73+0.04 0.94+0.01

vE: SIZ (5mg/ml), OXA(100uM), 5 Con AHAHLL, *P<<0.05; **P<<0.01.(n=3)

% 2-8 HIN STAT3 it 71 % T 2B d NK 41 B2 1) mRNA (1) 5410 (24H) (;G:S)

NK cell mRNA
Groups
TFN-y PD-1 STAT-3
Con 0.99+0.01 0.9840.01 0.99+0.01
R-STAT3 0.62+0.03" 0.58+0.08" 0.60+0.01"
R-SJZ 0.5340.02" 0.43+0.03" 0.52+0.02™
R-OXA 1.02+0.06 1.62+0.16 1.31+£0.17

$¥:SJZ (5mg/ml), OXA(100pM), STAT3 (2uM), 5 R-STAT3 4HAHLL, *P<<0.05; **P<<0.01.(n=3)

2 2-9 N STAT3 il e SR R v HCT116 4 /ii ) mRNA E@%ﬂ@&ﬂ)

HCT116 cell mRNA
Groups
PD-L1 STAT-3
Con 0.99+0.01 0.98+0.01
R-STAT3 0.56+0.04" 0.65+0.03"
R-SJZ 0.45+0.02*" 0.54+0.04™
R-OXA 1.16+0.08 1.15+0.12

7¥:SJZ (5mg/ml), OXA(100pM), STAT3 (2uM), 5 R-STAT3 ZHAfEL, *P<<0.05; **P<<0.01.(n=3)
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3_ ) = 1 I == 1
= 0N

a B 547
s 0
E @ 2— XA
< g ) m— R-STAT3
E c —
e E = = Ll mm R-507

o 14
=z . _ - m— R-OXA

)

w _

IFM-y PD-1 STAT2

7E:SJZ (5mg/ml), OXA(100uM), STAT3 (2uM), 5 Con 4LAHEL, *P<<0.05; **P<<0.01.(n=3)
K 2-3 DU 7 JL3E R B A0 b NK 41 mRNA 5200

1.5
= 0N
- 5.7
=0
= g 1.0+ m OXA
g g: mm R-S5TAT3
E &
c mm R-5)7
%6 54
=X e R-OXA
&=
Il
0.0-

PD-L1 STATS

VE: SIZ (5mg/ml), OXA(100uM), STAT3 (2uM), 5 Con 4ALL, *P<<0.05; **P<<0.01.(n=3)
K 2-4 VU -Fiz X LR IR i HCT116 408 mRNA H5200

4. 3 5THe

R YA IR 22 B IE R AT SRS, 1097 B2 DLBRIE N £ 1 R LA AR . BT
& fp e 1 32 0 DR M LM R B R 99, DRI YT 5 M e P o 0 P M 25 i B 07 ¥k, E
BT VU T4 ot 2 I 22 37 70046 I R MR V6 97 2HL 5 4 L FH

AT SEAERIF FEUE S VT 22 IR 6 8 A2 AR e ik FE AR AR B e il i Rk A, I L
FREAMHE R L NK Uy 37, SR an e L3RI B A S NK 40
AR A TR GG, ISR R AR RIE T E NK 41 B IR
Sl X H AR EMESE T PD-1 5 PD-LI (45 A MR AL ERIE PD-LI,
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PD-1 4545 8060 y% Wk AN 3k gk e ™

a6 () AR B AT IR [ R R (S 5 S, WERBL STAT3 (i i
BORAAE T RE2H0EEF, HHSX T 408, NK 4088, DC 25 B 41 i i Th Ag
AT AT, XSG AN R S AR . STAT3 mJ L@ A K R 7 B8
e A EET, A OTFUE L, STAT3 W LUEIL T PD-1/PD-L1 HRIERIE S fufk
kIR R AL, RIS SR, IFN-y 7T LLE S STAT3 #i{6H1 PD-1 ik
Y. BRTE AT S AN S STAT3 0 75 & N AE I VA T A S 1 4R
TFRIRUR

VU T i B 2 S 22 i 5 700 AT AR B % A P A i ™, 3SR B %
B I, Bl R I FE T 2 W R A IR EL A S A R [
e "

ARSI T AR AN B NAME I NK 4088, 57 A NK 4085 HCT116 A4
g A B 5 FRAR Y AT Smg/ml WU 11445 255595 24h A 48h 5, 43 ildkAT
YHAEEMESEES . ELISA SEIGAT qRT-PCR SIS MIAR S HR AR, R ISLRE B h
IFN-y 43+ PD-1. PD-L1. IFN-y } STAT3mRNA FRiAWFE, I NUE FHlE
—SEVREE N AT LA 5E A NK 4ifa Xt HCT116 45 i a5 /E . 65201 PD-
1. PD-L1 M5k BEJS, MMA—E RN STAT3 #4722 L sLEs, &IPY
BTzl LAk — S A NK 4185t HCT116 5 e anii A ife i, SikFE
i, IFN-y {9430, PD-1. PD-L1 Al STAT3 [ mRNA [{)3%iA &5 i B[4
I, DR FRATTHE R B A7 7 AH 5% S 22 30 BRATL A1) £4) 52 00
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B=Isn WNEFAXERFEREE /RSN

EAT W 7 Nk DY 7 137 Re 3 oy 98 /S BRI AR S e fe 0%, 72 2 R AP AR 9
FEWGTE Y, IF B RE D R R R R 1 R AR

AR RTHIRE AR B : DUE Tz 0] LUl i NKG2D 2 R7E 40 NK 41, FEA%
“EiE R R T ARV G LR BYREIT G, "TLAREIC AKT1 AR
ik, IS R A Bk, A PRSI AN SIS A5 S, FRAT TR A
SRl R /N AR T, GBI VA RS . ELISA. qRT-PCR. WB. %% 401k &5 sz
TS /N R TR IR A KA I LIRS TNy 4306 A% B2 T 988 v 2 11 S A 9% mRNA

FIZRIBTE L, IRV DU 57X 45 e o T /I B R B NIKC 4 R D 5200

1. SERuAH

1.1 EEK{F

T A4 PR S R/ fit5
TRNzol-A+ Reagent i [E TIANGEN /A R6620

TB GreenTM Premix Ex HZA TaKaRa A7) AJ10746A
TaqTM (Tli RNaseH Plus)

PrimeScriptTM RT Master HZA TaKaRa A #] AIG1952A
Mix (Perfect Real Time)

RIPA ZRIR g B AR A T WB0101
SDS-PAGE #5557 £ R AR A A WB0130
ECL HEHUA OGN & R R AE R A WB0164
MRS A AL BE W) RIS AE R A E WH1028
BPAHA SABC-POD jfll& [ BOSTER A ] SA1020
1.2 FENERE

D& A=A F] L)
HEhEMES T AEEERA A Colibri

TH R K i i RS TR DK-S22
NNV [ Bio-Rad A7l 165-8001
Trans-Blot #% E[1# % & Bio-Rad A#] 170-3930
HIRE) KA JE 5T R TL-2010S
INEIRRRE PCR X % [E Thermo 7] Veriti DX
S E & PCR AX 2%[E Life Technologies VIIA 7 DX
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2 H BB O % Eppendorf /A ] 5702

96 I B R H A% AR T A 7] BX43

i B4 1 PR VLI ] HAR DR A A TS-1

T-FRAE g —1EA R A R A ] BPG-9040A

Ji 7K AL %[E Thermo 2] Thermo Excelsior
AL % [E Thermo 2] Thermo Histo Star
! i [E Leica A ] R2245

2. WA

VR CT-26 ZERAfEEmRERI X T77E

BEE I 2.1,

2.2 ERp RN TEREE N

1) A8 0.9%34 FE 11 2E 3 3E /KK CT26 /)N BR &5 e 40 B il Bk ol 5% 106 />/mll
(20 AV, o P PR A0 T 3 A MU 20 P A VR R CT26 2 IR G %6, IR AR
1E 20g 741 6 JE RS e Balb/e /MR, 4208 0.2m1/20g B LLGIHEA T HaR, #ER 7 E
NN T, HeFh5esk 48h &, FFAEMN/NR R MREAKEN, SAFL 100mm?
FEATRS, HATBENL G, X% 2N BRCREOR LI 45 24 7 O AT A 3

2) NI A4, 12 R/, AR 14 K, Wk 3-1:

3-1 FHPFMLE—RR

2.1

~

\

45 AbEE 25257720

El=Papit . .

ESLEVIe AR ERIK VEE 02ml/1 K2 K
IF e V917 BEH 02ml/1 &2 K
YL R4 LR IEE| S 0.1ml/1 K2 R

3) HAALE: KCNEAREERRIE R, JHZIE A K (axbxb)/2 #4711
B, a NBCMRERKAE, b BN RME RN, BT IR E R

4) WERRAR ARG, AT EURBREUN, MR mICE R EP B rh, B0l
B Ja, RAFIE 5-80°CUKA « AFHUM G /N B SAbSE, BUHff. F. BB
T AL E T RAE, IFbRID, T-80°CH IR IRAT

2. 3 ARG
1 ENLHTHES: XM 5146 E 50u1/20g B LG4 /N BREAT 50 22 b 22 i
SRR, FRRRIE)S, 42 IR 251 514 E 200u1/20g BEAT SOG R B ERVEST
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2) [, B, BT IR

2. 4 RNAEERAK

1) K B 41/ R EX ) Bz T R DB AR AR F BIRE, TN Rig 5 (1) Sml EP
B, I TRNzol, 1ml/3C, FFMAMERSS, fEHZIY) RNA 2 EUCH T RNA
$EEL, WE N 60HZ, 1min, BHE 2 IK;

2) JGBHRERE I LR N 2.4,

2. 5 FgHX o0 7 IR R 2E SE1&
1) MR IFN-y BE I EbRE & 5 2, & 3-1:

3-1 IFN-y bR 125
2) JREEARAER S5 S A 25 2.3

2. 6 EHRBZENTEFRA
2.6. 1 HAEBHIRHE

1)K AR ZEL/N SRR R K2 983 DI [ AR RA SR B R, N 2 Bl 0 i 751 7
RIPA 2@, 5 AL LN Sul: 1mg;

2) ARSI RYLATHEE, ZHH e SRR T2 RIS

3) WA LS RIPA ZREIIR G AT B0, W E N: 12000r,
Smin, 4°C;

4) BEE, WEE BIE RN S 1 BP &
2.6.2 EAKENETE

1) B8 96 fLiR, FEHAMM EE N7 1-8, JEE—F1H% T 5 M
ETFIIN RARFR R A RAE S opl, Lul, 2ul, 3pl, 4ul, 6ul, 8ul, 10ul,
12ul;

2) f#H PBS (1X) ¥ 96 M5 FLIRAA#M 2 2 20pl;

3) 96 FLAREE ZFUMAFFIR A 2ul, FEEIIA 18ul PBS(1X)f# % FL#H
L& 20ul;
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4) FAE—H. FHFLH A BCA B & (A:B=50:1), 200ul/fL;
5) BT 37°C, 0.05%CO2 BiF-FE 7870 )M 35min J=, Bt

6) fH FHEEFRCI E OD 1H, P KA 570nm Ab;

) SREGhRERT TR, I PLTHSRAR I E B B KR

2. 6.3 BOpR

1) 10%7> 8 R B i

10% 7> 5 5 B 3%
ZH R PR
AKX 4.7ml
30%Acr/bis 2.5ml
1Mtris PH8.8 2.6ml
10%SDS 0.1ml
1096 1 1 1R 0.1ml
TEMED 0.004ml
Total 10ml

2RI BN AR ) 2% 1000 5 BEAT VRS, B RIS 2em AL, TINZRTEIK
LR 2 22 A AR it I

2) B4 1 Y )

5% Ly 3%

H AR
VN 4.7ml
30%Acr/bis 2.5ml
1Mtris PH8.8 2.6ml
10%SDS 0.1ml
1096 1 B R ¢ 0.1ml
TEMED 0.004ml
Total 10ml

B fe, USRI 280K, WRATI S%IR4E I B FS AR I F i s, T&
L7 T 4 AR A A A8 PR gk [
2.6.4 K

D X B EAFE S PSEIFEITEAE RS, SHENMNAERIMA 5X FES
M JE, BT 95°C& BB N 8min, SRMNMAVE, BT UK LA, JHHE
B fe 24T B0, B N 3000r, 1min, 4°C;

2) W AL BERGT I R AR L BEAE KR b, IMON BB, I e T G
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ZHTEEAARIN T, AR E H & Maker;
3) M BOFRGE T IR EIK, ARSI IR B
BB fERHEE 70V, 30min, HFERTIRAELL CHEL) FA 0 B, RN
FoBr BT, NS B
B MBS 90V, 1-2h, BARE RS RERLTR RS E L (2D M

—

JE o
2.6.5 5%

1) HPKEE A HT 20min /T PVDF AL TR, Af FH 3R K PVDF RSN B
BEHRIE 20s 5, {8 DDHO #EAT M IEBE, S RS2 IR i 10min;

2) KUK WG MPEEIRR R AR, Kk es, 4B FAEEOT
PRRRRTA E IR AR AR ST, A8 P % B 52 ke s 4= 96 20min;

3) IR =R AT O N R ik CGREAUED -IF48-IR-PVDF JiE-
VEAR-I - 1EM (LU, P IR AR e IR 47 ph il b g AT R A I B3k O <™
A

4) PEERERERELT, IOANFEES M, I N RS, R AT
ANUKZK A, JRJEHLE, 200mAn, 30-60min, AL IR 8] ARSI 25 (K /NS ffi

=

JE o
2.6.6 A

1D B S5 R 1 J5 1K) PVDF R IFAE 208 551 ST 5%BSA % £} 2h;

2) WHEEWE, AT IR, PeIRERN: ERRIR EJF R S A TBST
BEATIE Ve, AIKIESE Smin, EE =K.
2.6.7 IBEEIAE

D BTG, IMARBGR P T 4°CHE N, — iR n i)
¥ B AR DLEAT VR B

2) [B—Pt, HAT =REERE, PeRRERA: ERRIR B R AR 5 A TBST
BATEYE, KRS Smin, HEE K

3) VTR, IANZHL, FEECE 2h, =EEPA];

4) “HMESE NG, FUGHT SR, BEREER N fERRIR TR KR
J& FH TBST #EA7TEVE, &R 10min, HE =K.

2.6.8 B&

1) A JE4RM 4 5% ¥ 1) TBST;
2) KB TSR 15 () DR BFEJEE I
3) K1 VIRSIR AL AF AL B IR A TREBE 41 N e I
4) 431 RGN A A T — I BB, Tl
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INEIEEERE RS- A8
2.6.9 HIEATE

FH Image J #PEISE 2K AR, {4 SPSS26.0 Giit2A A Ab BH s, FE XS
eI A ET

2.7 IR AN IR

2.7.1 PRE XKL

D KAy R, AT FORHIIE K S I 22K

2) HHZM/KIRIEE, MYt 10min.
2.7.2 1IR3

D EERFAT, HERNEEE SIS, Tik: FH 3%H202 1R
10min;

2) RsERUE, EH PBS (1X) #EATM e, Smin/ik, 3t 2 K.
2. 7.3 AARIIAERNEE

1) I 5%BSA H AW, FiRE M 30min J5, ZE&EEHAN T, 4°CHE
T

2) d&SE, T PBS (1X) #HATMY%E, 15min/ix, FLit 4 K

3) HIELCR R B A, SBmNIE ER —dt)s, 37°C, #E 30min;

4) BHBHLRY) AT PR 2 —Ik.
2.7. 4 RERHA

1) F IR & EORE A B, TR 5-10min (MEABFHITE) &,
ﬁﬂ@*%‘ﬁ;

2) Sl JE/K S AT i K AL BE I35
2.7.5 BIRAIB L 4

F Image-Pro Plus 6.0 B4 E K EAE, SPSS26.0 ALH M, FH XS £in
H s

2.8 BRI F R
VEILSS —0) 2.5 AN A
3 SERwEER

3.1 B FiAxS J\LLL}—iTrl_:E’l'KE’J A0

Balb/c /Mt B R RHARAIE 100m’® o, JTHAGREATIUE A B 452, JFHaEmm
RARE 1RSI/ 1R, Fp8: 2 i Ja, RANE A BRI AT f I I 0
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SRS/ R PR AR (RBD DU GERE, FREAT AP H, 45
N SAFRERKAX L, WEFHE R TR AEKHEE AL KAR 76 %, BRI
BT i A KB FHEER, FESIFEE X (P<0.05), WK 3-2; [
I, DUE T4/ BRI 2Ot BEAR T A B KA M= 5H (P<0.05), 0
3-2, 3-3:

% 32 LEIR TR B FRIE JC R (XS)

Groups Fluorescence intensity [p/s/cm?/sr]10°
CON 4.8940.54
SJz 3.01#.00"
OXA 1.6340.62
NACL 4.4841.26

7E: SJZ (5mg/ml), OXA(25ng/20g), NACL (4E3BEhsK), 5 CON 4Lk, *P<0.05.(n=6)

8x10%
2
% 9 .
- bx10°q ——
£E T T
£ a
= 2 Ax10°-
|
i
£ 5 2x10% T
E
0 + I I I
d v o
P @ F &

VE: SIZ (5Smg/ml), OXA(25ng/20g), NACL (43Ehk), 5 CON LML, *P<<0.05. (n=6)
&1 3-2 45 s /IS BUBE R R 98 FE [p/s/em/sr] 10°
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SJZ B OXA
F 3-3 &h 79 IR /N BRSBTS TR TG AR A% (n=6)

3.2 UE FAXEERA R R /)N BRI JE A 28 A B F 2Rk A #2 0

/INBRBEAT R LA 8 45 25 9 50 OTE A BGAS  F5 % 2% /)N B 47 ER R HLIfL
B O AR B, R BRGNS SR A /N BRI Y IFN-y (1) 7330,
g BUR: 5 AXIRARFAHEX A (NACL) Ak, WE-Fizd/RiiEH
IFN-y 7 FEAK, AR E L (P<0.05). Wi 3-3, & 3-4:

% 33 PUE im0 G T TR /N B oh TFN-y 5 [ I (X£S)

Groups IFN-y (pg/ml)
CON 63.4948.91
SJZ 40.5047.32"
OXA 13.6942.98

NACL 60.1246.31

¥E: SJZ (5mg/ml), OXA(25ng/20g), NACL (43EEhsk), 5 CON 4LAtt, *P<<0.05. (n=6)
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80 *
—

E 0 1
=
3 _
) 40+
=
=

20+
= T

I:I - T T I
= 4 r
& S ¥ ﬁvg

sE: SJZ (Smg/ml), OXA(25ng/20g), NACL (43BE7K), 5 CON 2H#8EE, *P<<0.05. (n=6)
] 3-4 DUFE 37 08 46 W e fmr 98 /0> BRI ' TEN-y 323K 15210

3.3 UE FiAXLERA R T8 /) R N9 PD-LImRNA Rk RIF M0

/INBRBEAT RRSE P 8 45 25 9 58 OTE AR BRGAST I,  8- 2EL /0N R 52 RS 47 IR R E I
Je, HHTALAE, FEHECE R, SRAZEOGE B PCR LA mRNA Rk, 4553
Bor: SAXIEA. FHMEXIEA (OXA) MM 4 (NACL) #Htk, VU#E
TFiHA/N R TR H PD-LImRNA FRiA ¥ E K (P<0.0D), FEERIT¥E
Yo Wn#k 3-4, H 3-5:

% 3.4 PUE T G5 R TR /N UK R PD-LImRNA 255 [ (XLS)

Groups PD-L1 mRNA
CON 1.0740.09
SJz 0.3740.14™
OXA 1.4440.33
NACL 0.9540.10

7E: SJZ (5mg/ml), OXA(25ng/20g), NACL (4E3BEEsK), 5 CON ALk, **P<0.01. (n=6)
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ra
o
I

o
]
—

PDL1 mRNA levels
(Fold change vs.CON)
=] -
o o
| |
_|

e
o
|

7E: SJZ (5Smg/ml), OXA(25ng/20g), NACL (4E3BEE7K), 5 CON ALk, **P<0.01. (n=6)
Kl 3-5 DA 3% 0 4 e fmr 9 /N B2 988 PD-L1ImRNA 32 ) 52 ]

3. 4 NEF AN BRI R E T EERRIENF

/N BRHEAT FR B 8 25 24 9 58 IS A UG AS I, 6 8 2 /0N B 5 A BDCHR R B If
Jo, HEATAETE, HEELS LN BRI R R R, SR FH AR g% R ARG 5 /)N B A Y
(R N B A RIAAE AT, S5 5K HAREEKAMEL, VOB 774N
FZ IR PD-L1 B ARIERE (P<0.05), fAERIFS¥RE . Wk 3-5, K 3-6, K
3-7, & 3-8:

% 35 PUE T G I TR/ B TR 88 £ 360 1 B (XS

Groups PD-L1 expression
CON 0.7240.03
SJz 0.5840.05"
OXA 1.2440.15
NACL 0.7840.03

vE: SJZ (5mg/ml), OXA(25ng/20g), NACL (43EEhsk), 5 CON 4t *P<<0.05. (n=6)

S A & v
O a \g Ny
€ 95 3

/ vl /e

B-actin  — —— —

3-6 VU 7% 45 W A R /1N BB T B8 PD-L1 &R 1 R IB R
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1.5-
c _ T
2 E
w5 1.0
S @ ——
=T =1 1
s 8
28 05- N
&
¥
¢ g‘*}g{"

7: SJZ (5mg/ml), OXA(25ng/20g), NACL (43BEE7K), 5 CON 4Lk, *P<<0.05. (n=6)

B 3-7 DU 1-iz 5% 2 e aar JRR /I BB T 88 PD-L1 3 1 RAB [R5Ei

3.5 UE FiAX G EEE /MR K T RIERIF

/N BRHEAT FR B 8 25 24 9 58 IS A UG AS I, 6 8 2 /0N B 5 A BDCHR R B If
Jo, HEATAEIE, HEELS LN BRI R R R, SR S A AR X % 2 0N B4R E )
TEPUARRAER AT E, SFoR: SAEMEBKAML, WETFRA/NRET
Jé PD-L1 $iiELRIEFAC (P<0.05), ALESH R L. Wk 3-6, K 3-8, K 3-
9.

sz ey
1] 3-8 U Tz % 425 e A 98 /N BB T 988 PD-L1 HLAARIE HISEIE (x200)
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% 3.6 JUTE T G5 R TR /N BB TR PD-L1 HUiAZE i () B (XLS)

Groups PD-L1 Mean Density/CON
CON 0.9940.01
SJz 0.7340.08"
OXA 1.9040.31
NACL 0.9440.07

7E: SJZ (5Smg/ml), OXA(25ng/20g), NACL (4HEh7k), 55 CON 4L, *P<0.05. (n=6)

2.5+
2.0- T
1.5-
1.0- -

0.5

PD-L1 Mean Density
{Fold change vs. CON)
+*

0.0- T T T
CON 5JZ OXA NACL

7: SJZ (5mg/ml), OXA(25ng/20g), NACL (H3BEEsK), 5 CON 4HtL, *P<<0.05. (n=6)

K 3-9 VUE Tz %t 45 e aar e /I BUBE RS PD-L1 B A RAA (15

4, WHRS54R

FARANST 24 w67 I FB DB 23 R Tik. Hag, HT4
e or B FIRR R T . FARATT I R BRPE DL A S va yT s il T & se ek iz B
FH 1 PR A5 i ] 5 85 285 W e 10 N EAR . VF 2 I IR 74t R 299R 7 AT A RK
R BE A FEmAETEE, (HIAENLE A B

(BEEERD) TAEE “BERNERIE, S8ER, EANFENTA, M
RN, hRAE, AWM, BTIRE, A% LER2GES, ARE
TR, DIRReAE Y, MR SEEES.” WmEREZES, 4 nEZmIN
E RESS, PRk as M B 2 b BRadT g e i T . DM 4e e, UH
T Fe TR /N B BRI Bk s S B AR S AT U Fia s
P E TR T AT LARGE % 77, (Rt EIKE™ s AR, JUE iz nT osEd R T
(R 19 izl 1T TH BRI iE NI AE I R B W Thae, e mb AR fe
jj [63] .
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W B STAT3 X R T2 A B AR, &n] DAV S 00 2 DR A% i
IO, I H STAT AT U2 (35 7R SR8 SEAR 2%, STATs B JAKs 7E 41
JRAFEGE ", A RE R R, 7ESHAR T JAK/STAT 15 5 18 I 305 5
B kiR SRR R R B SRR N 254055 . PD-1 A PD-L1 Hid R
155 STAT3 HIBER A B AHOC, H H AT COUESE STAT3 AJ LU 5 i b4 55 A
IFN-y ({5037

FAIE L S — I ot 7R BV 72l id #] STAT3 AR, BRI NK 48
Ml IFN- v #5306 BL . PD-1 [)3RIA, X3R4 NK 4 B i, FFiEid S STA
T3 Al ) LB SE IR S0 | IX — S0 45 2R . &t 3 it R R IDU B 137 7T LA
55 NK 485 HCT116 45 Ve 20 B i 3 4 7 P2 PD-1 J2 PD-L1 [3R&, £S5
STAT3 I b szt b, A 1TA I NK i fst HCT116 MR Gi{EH &t —25
Wng, RASH—PRK. @ ETHAN ST, BABEHHEN: VB 7T
REi IS STAT3 521 NK 4l &z HCT116 ' PD-1 & PD-L1 [H3RiL, i NK 41 %t
HCT116 A 1E A LSE . it — PR R IR %1697 45 e vl R,
TAVE S AL AR N AR, 28 TIUE T MiaTT . ARSI ER R
VU TN B T IR e it 5 W A 0 B S AR B3 /K4H s qRT-PCR A &
BIUE FHs 259697 5, /DR TR PD-LImRNA FIEFK; WB M54l
PR N PD-L1 dE A ERAA IR, BB YA 117 mT LASE N 45 gy e e 8 /) B P
D-L1 FiEFHHH R TR A K ELISA A0 45 Wi A I8 /s B340 A I i IFN
oy R, SXTRRAALL, DUFETiZA IFN-y 70l . B bl vy 7 mr
R I /D IFN-y 43ihseim PD-L1 3Rik, & im i m e, X 53A 140 M
SIS AT . Rk, TAMFHLE R VOB T NK 40y 076 T ae
5 STAT3 #ifil| AT, @IL % STAT3 {5 5 10l IFN-y 70k, [%{K PD-1/PD-L
1 [RFIK MITT 2535 NK 40 i 14 DL S ) 225 B i 20 L ) A=
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7Eie
AR SCIE I ST NK 4105 HCT116 45 i e bs e L L 46 e I8 /) RS
B, CSRFHYHM R IR0 BEE a2 W B e S . 98 E & PCR SR, B
PEENIBHIR A AL SOf AR BB HR 25 J7 1 LS DU 17568 N A1 AL NK 48 i
e P PR 52 00 R DY 2 32 0 35 g e A 9 /0 BRBEZRY T i Rg S NK 4R B s, AT
HLL R4S
L IEN-y — @R R Al LU NK gipe A4, DU 3% ] LR NK 48 TFN-
Y B
2. VU ¥ 7] LA NK 20 Th RevE P, FAE A v S STAT3 #ilF AR, @il
W STAT3 {55 Tl IFN-y [203k, BRI PD-1/PD-L1 352 M 203 NK 4
B Th eSS PRI HCT116 45 e 40 i 2B K
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PR

PD-1/PD-L1 MBS R IGTT IR R
[FEE] Seyleh & m e IR A S e ik (1) 2 L SR ], ) f e Ao 2 e P 41 1)
7 B AT E B I REITIAZ —, LA PD-1/PD-L1 el 25 5 (e ia 7 2 1
JUER TR # A, PD-1/PD-L1 SfZeyiZnt VF 2 R AL e 7 A R 397 R AT
WARTG 72T LRI, A SCHE PD-1/PD-L1 W 7Tk e kAT £33 .
[  PD-1; PD-L1; CEBUEMR, gk
PD-1/PD-L1 anti-tumor immunotherapy research progress

[Abstract] Immune checkpoints are the main cause of immune escape in malignant
tumors. Suppressive therapy against immune checkpoints is one of the most important
immunotherapy at present. Inmunotherapy with PD-1/PD-L1 as immune checkpoints has
been studied in recent years. While PD-1/PD-L1 immunotherapy has a good effect on
many types of cancer, it has also obtained many research breakthroughs. This article
reviews the progress of PD-1/PD-L1 anti-tumor immunity.
[Key words] PD-1; PD-L1; cancer; immunity;
1. ik

BVERRR H AT I A AE T R e i I, X5 HO 1% A ek L s A
DIMSE, BTV 2T RIS O P e . REERRE T,
T ARG EA VN AR B R AR R RE T, (HRAERAERES T, RER
GRAE A A7 AN e A M RIS S o — 6 G2 R A 2 P AR A AT I A Ik S e
B, MR G2 1k 3 1 R A R (R R

FEFPVESET 2 AR-1(PD-1) & — P oc B i e et 1 5, T ZAEVEILAY T 40K i
FRIE", HEAAFR AR MESE LI RA-1 82 (PD-L1 M1 PD-L2) ™", *4 PD-1 5%
R e T RIE 1 PD-L1 RA45 4 (PD-1/PD-L1 {5 5@ MMIE) I, &4 T 41
MOSE R R AR, R ZA MR G ThRE, I TC I RIS IMRI ) S e R o A
Fi PD-1 5% PD-L1 il 77 n BT PD-1/PD-L1 {5 5@ K E T 40 Gy if vk, {2l
WURBURRERE /™, Bk, #T PD-1/PD-L1 JFiEMA 2 I .
2. PD-1 5EX R Z 4
2.1 NK

BEE BT PD-1 ¥Ry EVR R T AR RE 7077 T BUAS I FT SR, BRI 1Y
NIHIRIRZE PD-1 5 NK 4Uf0 2 (A H)5< 5, HAWZ B AN fiH] PD-1 ik
BE 4R NK 4H RS P R B R e A o A0 70 N B /IS SRR K NK 4H A b & 30
PD-1 ik, FHlad ] PD-1 A HAE 1 NK 40 IHTM R S SN, 5 A i
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b NFEH: PD-1 76 = BV NK 4H MR I B B4 MRIAR T, H = A=
NK 20 B A 1 S 2 WA, A1 e & e B e NI 400 1 S e S i 0 A — TR
T e AT A K B : PD-1PNK 0% PD-1NK 41 e fe /155, Hor g
MR T HISCERE PD-1'NK /"5 B—Tse et fEf B AR B 40 & s b &
I, PD-1"NK 40 WPAF 5 NK 4038051 25%, PD-1 1 CD56'NK 4 il & [ K14,
I HH R LRI T 52 4 i NK 400 (NKG2A KIR' CD577) £/, ghah, 1
ARELIGHIEEM: PD-1 A LAYE NK IR HRIE, HH NK g0,
BHIT PD-1 A APk 2 NK 410 heis
2.2 EREHRE

5 200 P 2 s R G SR B S A e 2 —, LA WRRE I e LR
R ELEENEM. LJLE, BEWYIES PD-1 RIEZ IR IEAR 2
WHRIFZHR . 2017 4, —I00C T I e NS4 s i e i /s BRB Y b i 3, i yRg A
KRELEAE (TAMD H PD-1 [1J3R1A 5 i 1a] S i in 28 S22 0B AR DG, 5 LX)
9 200 L P A I R 0 S R O BELIBT PD-1 (3R, St am BG4 R Th A, I
SR R A KR, T A K E /N BRI (A7 S A . X I LR M PD-1 3
32 %oF M 4 L 18 70 B 2 ¥ P S A £

LT E Ry ML A M2 SN ERAY, Horh ML b ‘@B, HA
PUMIRAE s T M2 AR < AR AR BRI AR 7, B G B0 ELAE I AR R A
TEF™ . 2018 4E—Ti< T IR (0S) Ml RS UM 7 R Bl H1T PD-1 997 AT LA
Sf 36 M1 3R B g A D M2 R A E RGN, H M2 R E A 2 B A v AL
[ M1 7 S A AL L %, S IE AR, 0S s HBLKEIET:, it fE it
— 5 B R B ELEAT R BT PD-1 JRTT ISR R XS R IR R BT PD-
1 YRY7 W DAIE I SO R A P 53 284 R P ELRE T IMB IE A . 2020 FFE—THOC T
S R % e 4 M O I e SR b At PD-1 SR R 2 4 M2 £, PD-1
MRS BB E N BUS R 20" XIS RFFER T PD-1 X B
AR AHIER . RIS, E—DOCT R B Fe b R B M2 Y B R AT L
SHAZAME M PD-L1 Rk, (FiZRiAS CDS'T AMKE 1) PD-1 454 NI 5%
R T

DL IUE B PD-1 BRI S0 M1 Y [5G 200 P P e Fev e v 1 7= A 4 b
Fl, $0 PD-1 1697 A] S04 E MR A i 1, L M2 Y I A B 2 ) T 400 i ) 4 2
TEPE. R, EWRARRRATRE R4k T A )G, X—HEAWKE It PD-1 1677
[ BT I
2.3 T ¢RAR

PD-1 R EALR T gifR M Z B, T 4 L PD-1 fIRIAINFE T 40
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AR B e (5 5", AT PD-1 #8725 48 SEA I IT TR R A 245 812
W], IFH PD-1 $E [ 245 IEVE AR IT MR GBI g st . B2, Jra1R
KEBRYE, REZREX P PD-1 JTVEF AR

FE— TS T B RO % (EOC) B &3, PD-1 #£ EOC B IE/K
AR R A T ZH A b B AR, T T 48 M8 Rl B R b, 2448 PD-1 i) 77
I, T MBS R WA 22, fE42 T SRIFEAT I — R FUAH DA I SE 30 48 A5 35045 3|
FKNER, I, {5 A& AR & SCOERSAT B I ROR, 2580 # 1
th: PD-1 #Epyay7 BA —E M RIRME, Sam@sn it 2 M itEs, W
P 7 IR T 4 R I TT A R KR R A=

ARIEFEH: 6 MC-38 farfEd /N REATHL PD-1 1697 I, SRR, MM sk
PT PD-1 J7ERIT AL R A S HEDE XL PD-1 J7 &0 R e v 2 VR T
FHORZRRLARTCIE RO, FERT AT SR FE R TEXTPL PD-1 7 VEAFAEST 217N
FRBR AR FRORT I R B CDS™ T 40 A it 1 B S5 184 55 5 L 2R A B RS AL T e L
A 25 N R R (SIP) /N R I, PD-1 [FERIA AT B 4% T i Zehiff
R H-NE] T 40 E, NGRS PR Eh 712354 2 Pt PD-1 I Lo a0 3
R, L PD-1 7R R AP AL TR T

DL BB FEONFRATIAR AL 7 X B — PD-1 B[Ry 97 LR R, SR RERE YT
VRV 215 2 0 I S T R
2.4 B Z0p8

B AR AT (B-Vaxx) J7 52N 5 H B E X S E Ak . 78
—hm kT B MMRALIRE BT AR SRR S E R AR . TR O R R
HER-2 FdE, JUHRFLE . 245 B e f B e =28 — @97 20 (HIRARImAE.
H A8 5 — PD-1 Sy 32 AT 24 e 0 v R A vk, TR R BRG TR B 2 (1) 5 %2
ARAERETEN . ERFUFHEE]: PD-1 %71 (PD1-Vaxx) B4 B-Vaxx 414
HER-2 BAWFRIEM, FEAHKE/NRBAF mia 2 S5EnE &R, B35
BRAG T PRI AR . 96T PD-1 B B R A LMD 45 B EF 2019 4F
AACR 21 B, HAXERRE T ICT 2020 4% BHEEM A2 F 2 1R
PIA4H, AeAb4eH: PDI-Vaxx MIIRGER T SR80 LLAE/ N ffitide (NSCLC) M
WHIE AR, FFHE B — TP IR A Gy A [R] AR FH 770 B DA R Oy B (1) 52 12
JT 55 . W PD1-Vaxx BA B-Vaxx 1697 REWHUS BB T I ia s,
DRI REENRE KAE S .

Ak, fE—KE 55T NSCLC B 7t Sk o R 45 H PD-1 78 B 43R i ik B
g PR B MM N A TR ™ . 2018 SE— TG T AR B # P CTLA4 Al
PD1 BX&¥RIT (CCB) BRI RIL: JaIrs8— NG, 1634 B 40k, [
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I 2R (8 2R FE A TR A I B 4R IEAE CD21 ° B U i, 7EAHSGH CD21°B
M) RNA I Fr el A0 B 4UfRG1h, B it B A A7 e B e K23,
3. PD-1/PD-L1 S5#E&E M ME(E S8
3.1 PBK/AKT (BEFRANES 3 AEe/ &R AEE B)

PI3K/AKT 155380 2% D e (1) 57 5 5 9 hE A A2 R e DA G 245 2% DI AR 0%, 75 SRl Y
W FURIE F, PISK/AKT 0170 ik i E N RERE 96T B B 2 — " o 3L J LA,
KT PD-1/PD-L1 5 PBK/AKT HISCHR A2, H NSCLC MHICHIAH I 5 K2 4.
£ 2019 E—Ti5K T NSCLC B i d &I, FRB A KT 7 ERZAREE (EGFR) 1E
N NSCLC S EE IR T2 —, HRBERKZ RAET PD-LIRRIEHEEF™,
{HE, 1£2017 24T NSCLC ) Z Tiwf 53 %a i EGFR #ifi 5%f PD-L1 /&
FIRTURFIA KB E RN = RITTak™. HAE 2015 FEFH L x i H: EGFR
AL A 0 PIBK/AKT @i B PD-L1 3Rk, KRR PIBK/AKT 15 S H
Wi7il, REBE WS E] PD-L1 Rk E FRE™ . (B2, %40 ESMAEER KL,
TR NSCLC ' EGFR 5 PD-L1 2 [A]1 2% & S AH ML 75 23— Bt 5%

2016 A W 50 3 (£ SE 6 3008 /N BRUBE Y e g 240 A b R i R 9k 0 B 1 [RIVR A

(PTEN) Mk < FEENHIPEAIILH T ibis 2, i T A0 e Thae, &4

B PI3K/AKT #7514 540 PD-1 ¥697 7= A D RIVE ™
3.2 MAPK

22 ZL R PSR LS (MAPKD 15 5 8 B2 R V6 )T RO R A 1 I
B BT, MAPK {55 @M NS08 1E A & HSHEERIT A B2 S8 573
IYUESE . SEYGUE A BH T MEK1/2 &30 MAPK {5 5B B R IA %8, 24 MAPK #
BHITAT, PD-L1 #H5% mRNA K& R R IE SRR, WA B G 1677 12K
Ho 2015 FEEEAE AL CT-26 /N BAARLS R I, MEK #6575 b5 k25
s AR A S B A B AR, IR RNIRARIREE ™, BT, ZBS TR
775 R FIRR P . 2018 4F, HRFFEARRIL MAPK 15 5188 n] LAt
PD-L1 (335", NAH MAPK FHWi7 A #5541 PD-1/PD-L1 572", Hui$i PD-
1/PD-L1 Bk#& MEK FHIR IEAET 2B Fi . 2019 SF it 78 i R s $i PD-1 93
I7 B MEK 0111751 [ W7 Tk el 48524 245 35 o) e 1A 2 €0 30080 7 A A7 k™
3.3 JAK/STAT

Janus W (JAKD /M55 % ST MRS T (STAD) 15505 SRR RIA
RAEASL I BB IR, JAK/STAT f5 0 BOE S (et s 2 A= o 78 Sy HL
1, JAKs RATS[HESE T 40X IFN-y L ZHURMEIFHE PD-L1 XL E T &
BU0H PD-L1 FiA/K R T B STAT3 5 PD-L1 2454k EE", BT
STAT3 ST, AR H RS 20E 2 Mk R EG 8 Z 0w,
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JAK/STAT 15 538 %@ 14 521 IFN-y #1742 PD-L1 £k o B s,
AR EIE, HARERETRER, A THIRZIRE . £ 2020 4F—T05¢ T il i 1)
WF5E & B IFN-y #8958 7 JAK1. JAK2. STATI1 HI#EEe1L, H PD-L1 ik 18
2" AR IO T K MG R e i &8 PD-L1 [R5 5 JAK2. STATI
FKiEEIEMIE, KH IFN-y BJ7 )5, JAK2 Ml STAT1 FikbbE EFb, JFiEH
JAK2/STAT1 AJ fig /& IFN-y 5% PD-L1 RIEMAHICHEE " . 7£ 2017 F— KT %
i ge BRI 0 A B, A JR R S5 7 e /) USRS Hh {7 ) JTAKU/STAT #1011 71 (Ruxolitinib )
AR E] STAT1 A1 STAT3 #& 46 IFN-y )4 wh 35 52 2401, #E1f1 PD-L1 RIS FEAE,
T 0 e s a4 R, 1 PD-1J7 e M ™ s FEUE A — TR G T 5o BEH A yRa /N B
RISt ih R B STAT3 #0415 (ACTO001) 24| PD-L1 ik F oeas fe i
AR /N BRI PURE e 7
3.4 Wnt

Wt FE N BN E A KEE (Wnt/B-catenin) AIARARRG I PIZE", Horp,
Wnt/B-catenin 55 BTG 5 U0 S B AR 2 Rl E R A R R S DA
Koo VFLAEF CAESE, Wt {5530 B 1 S AT A2 AN 858 1 Jrf g 32 Jeg A x5 B
FrAEM 2P ™ 78 2019 42 R R M — TS T FH M0 78 F 45 i : PD-L1 &IA HH Wat
BUBLR MYC #1124 Wnt/B-catenin & 4ERAFKT 2 5] 2 MYC )57 H %Kik, PD-LI
RB b2 s AR, ARATT7E T /N SRS FR R IR B-cateinin PRS2 481/
BT PD-1 S 58 7 i = AR g e ™ o R R o< T U0 S R 7 rp, 6 2.0 Wt
WS S WL HUR RE AP AR TV E DL M I SR L, SIR A Wint $04
FJE, K CDS'T 41fiy_E PD-1. CTLA-4 ik LR FF(K, CD4A'T 411 CDS'T 41
WS TGP 5R . FE T Wt 5 PD-L1 34 2 1) (R AE ELAE FH DA R S ob 4
Wt FI7A] DR it S e 40 Byt AR AIC PD-L1 Rk %, FA 14w T LACA
EERITRRERI H B
4, FiE5RE

e L) LFEF, PD-1/PD-L1 %7k I A NIRRT e g
P i PD-1/PD-L1 SEATAT I Pl fii S i 1005 AAR B HTARBEAT RE 1R VE YT, AEAFERA 10
T IR REITIEN T —ASE IR B £E3E JLAE BT FERIIG R B, A TE 2 AU
IR RT 5. —%1 PD-1/PD-L1 298, 12 I8 B A FH 255K 3045 30 4 197 28
S PD-L1/PD-L1 $i FI7E Bk 2 (i v I T Th 3RS R U728, (RARIRAFAAEIR
KRR, PD-1/PD-L1 #yr iRk — MG R KRR A . ey 58
TS S A X T 5 AR i N ST R B ELASE B 22 (1) A R e M Hh 2 2 R FRATT A R R P
GRSy T
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£ T PD-1/PD-L1 FRIXAEMIRITUE FiAXT NK 8/ K 458552
TER B
KAMF Rizk A= (EEPFEAREMBELFEERT 200062)

PEEPSES: [R735.3] XHFRIRRG: A XEHRS: 1000-484X(2021)03-0295-07
FHEIBR: @3 IUE TR PD-1/PD-L1 k% NK & E . 45 W5 4 i
HCT116 ¥EFE %520 AR ML . J5ik: 1) it N AR bk B4 2595 7 25 H NK 41
Mo, FI%E NK 4 HCT116 4ife=5:1 FI3LEFREA, F 200ng/ml IFN-y 4bEE ) NK
M N IFN-y 41, 200ng/ml [1) IL-2 AbBEfY) NK 4008 TL-2 41 CPHMEXTREAD,
Smg/ml {1 VU iz A B NK A% A SIZ 241, 100uM B0 R A1 A EE ) NK 41 A
W OXA 4 (FHMEXTREZED, 1% Ab3E Y NK 402154 Con 4, 43 B BB ES 7 NK
Yifg, 5 HCT116 400 3LR57% 24h f 48h, MTT LA NK 40 & HCT116 41l
FEGTETE L I STAT3 {5 S #1555, B R-STAT3 41, R-SJZ 4H. R-OXA 4.
ELISA #: NK 4 [ 3L B R b IEN-y A0 qRT-PCR 6 il HL 1% 77 A5
AYrFR NK 405l mRNAIFN-y. STAT3. PD-1 HZRiALL N HCT116 4ifi STAT3. PD-
L1 mRNA [3IE: 2) @0/ &5 e MRy, K/ NRBEHL o 4 41, S EAH
(CON). AE#E/KHA (NACL). WWEFHA (SIZ). BbFIEA (OXA) 74
¢824 2 JH G, FIR SR AR BRI /N SR SRR OGRS ELISA &I/ B
A TFN-=y ()43 qRT-PCR. & 4 /i ElNZ5 52 Western blot 5 4532 414 51256 43 5]
Rl /N B RZ N 9B PD-L1 mRNA. & H A PUARRIAE . &R: 1) IFN-y fE—
SEMREE R A DA NK 2B K (P<<0.01), TUE Timxf diss# B8 vh HCT116
HASERMHEER (P<0.01); WA FZHRMA S STAT3 #il HIB &l
FARI A R TFN=y f430 (P<0.01); DUFE Tz hfli ek 5 STAT3 i 75k
A F AT BRAR L B 7R AR A NK 40 i TIFN-y. PD-1. STAT3 & HCTI116 4Hfig+ PD-
L1. STAT3 mRNA HJKiE; 2) fE/NRINLIny, DUE 17400 e o 't i i
55 T A B KA HA (P<0.05); K NEH PD-L1 HHEPAEEKIE (P<
0.05), PD-L1 1] mRNA K15 541 g S5 45 R — 2 (P<<0.01), H./N R = 1) TFN-
y FEVUE Py i Bk (P<0.05). Z51: VUE Tz n] LA NK 2035
Shipmiahs, HIhEES STAT3 fHIFAHLL, W

HEWH: E#EmEEX 2AERGH EHAFTEBIHE (ptkwws201804)

TEE I RAM (1994-2), 2, fEEcWiLoFsTE, BEATm: HEEZBia
F I R AL AT 7T, A -

WIEH g 320 AhEs, &, FAEEM, St BEirm. fEEgp
TR I A RD SRR 7T, R4S -
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Reid I 1% STAT3 155 171 IFN-y 43, F{% PD-1/PD-L1 ik MM 23 NK 41 ffl
T AV &5 e 4 B AR A
[OC8#1R]]  NK 4iffd; PD-1/PD-L1; VUE Fi7; 4ildE; STAT3; IFN-y

Effect of Sijunzi Decoction on NK cells and colon cancer based
on expression of PD-1/PD-L1
Zhu Yueyi, song Yunlai, Shi Xiaolan (Putuo hospital, Shanghai University
of traditional Chinese medicine, 200062)
[Abstract] Objective: To explore the effect and mechanism of PD-1/PD-L1 expression
on NK cell activity and proliferation of colon cancer cell HCT116 by Sijunzi Decoction.
Methods: 1) NK cells were isolated from human peripheral blood lymphocytes and co
cultured with HCT116 cells (5:1). The NK cells treated with 200 ng / ml IFN - y were
treated with IFN -y, 200 ng / ml IL-2 (positive control group), 5 mg/ ml Sijunzi Decoction
(SJZ group), 100 p m oxaliplatin treated oxa group (positive control group) NK cells were
separately cultured in con group and co cultured with HCT116 cells for 24h and 48h. The
proliferation of NK cells and HCT116 cells was detected by MTT assay. After adding
STAT3 signal inhibitor, namely r-stat3 group, r-sjz group and r-oxa group, the secretion
of IFN - v in NK cells and co culture model was detected by ELISA, and the expression
of IFN - y in NK cells and co culture model was detected by enzyme-linked
immunosorbent assay The mRNA expressions of IFN - y, STAT3 and PD-1 in NK cells
and the mRNA expressions of STAT3 and PD-L1 in HCT116 cells were detected by RT-
PCR. 2) The mice were randomly divided into four groups: blank group (CON), saline
group (NaCl), Sijunzi Decoction group (SJZ) and oxaliplatin group (oxa), Two weeks
later, the fluorescence intensity of subcutaneous tumor was detected by in vivo imaging
technology; IFN - y secretion in blood was detected by ELISA; the expression of PD-L1
mRNA, protein and antibody in subcutaneous tumor was detected by fluorescence
quantitative PCR, Western blot and immunohistochemistry. Results: IFN -y could inhibit
the growth of NK cells (P < 0.01), Sijunzi decoction had significant inhibitory effect on
HCT116 in co culture model (P <0.01); Sijunzi Decoction alone or combined with STAT3
inhibitor could effectively reduce the secretion of IFN - y (P < 0.01); Sijunzi decoction
alone or combined with STAT3 inhibitor could effectively reduce the secretion of IFN -y
(P <0.01) The expression of IFN -y, PD-1, STAT3 in NK cells and HCT116 cells in co
culture model were decreased The expression of PD-L1 and STAT3; in mouse animal
experiment, we also found similar results, Sijunzi Decoction group tumor fluorescence
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intensity is weaker than normal saline group and blank group (P < 0.05); the expression
of PD-L1 protein and antibody in subcutaneous tumor is low (P < 0.05), PDL1 mRNA is
consistent with cell experiment result (P < 0.01), and IFN - v in blood of mice is secreted
in Sijunzi Decoction group The lowest (P < 0.05). Conclusion: Sijunzi Decoction can
affect the activity of NK cells and the proliferation of colon cancer, and its function is
similar to that of STAT3 inhibitor. It may regulate the secretion of IFN - y and reduce the
expression of PD-1 / PD-L1, so as to improve NK cells and inhibit the growth of colon
cancer cells.

[Key words] NK cell ;PD-1 / PD-L1;Sijunzi Decoction;colon cancer ;STAT3;IFN —y

G g e Rt L LB R 2 —, 2018 4EAE C A AR 180 J5 3 S
M, e G R, 45 1) Eo 2 5 AR OGS 1 A B A3 2R a8 T
ETb, BRI 55 R R A R VR TT R SO SRR

S 1 i T RIS b, R T AR T @ F AR TR A A, #1112
JG, R B kBT RIGIT, FARIBITHON T 45 ia s i 2T B, 28w,
FREJTFAAMEE R LR RITRE, S84 s a7 ST

AR, RPETIEREIGE, NK 03] TR R A M EN. HAwE %
BIFIE 5 I8 B TR 42 0 nT DL B He LT M I B IR G B R 2 S 4B 1T NK 48
HSMA M2 MRRIEENZ R LA R R FE, 28R KRB R B
RS, ERDRIX AR, — H NK 4HM R T 24P 1E 5 S, sl g 2ox
I3 BB ARG R AL RE /1) REFPHESET 24K | (PD-1) 2 —Fh s A A fir
R L T ORI, A 5 AT O N B S A, B A DA S, 0
T MREAN I e ) B, MR AR e ki . (HE T WRELANARAR ST NK 20 rE
PD-1 J7 RIS EIR AR R . KREWH AR RoR, NK 40X PD-1/PD-L1 ik 4
B, NK 4R M AZE PD-1, PD-1 SZ2ARANE] T 41, &40k NK i,
H s iE it 5 PD-1 R98 BRE DI, HAES . 2 RS REs . oy
Hgg O, Rk, #0] PD-1 RIA AT RN NK G058 5o fe AR AR B . STAT3
e — P 770 NIRRT, s STAT 454 X 3855 i 1Y) R T 2 1
JPHNE ARG S SR SR E Y. AR NS IR T, STAT3 n HH:456 )03
T34 PD-1. PD-L1 3Kk, tHA] L@ 2015 5 B (15 51X L IR (1) S % i
BT RRIEI, R IFN-y R IR 2 F T8y B IE, At it s H
R AT REfEHE R R B, IR B JAK/STATS 3@ B = A= f s,

E Tzt B CRFBRRAFR D, 2HE G IERMEHRART, HAS,
IR RZE L & H B DY ZGARATLT i, 7 NS RAN TR E 2, EIARERRAN TN E,
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REBRMAAEY], BRI & Lo, WG AT 2, IRIR
FEHATHITEEE & HAERE . SE S SR
1 AR5
1.1 #%t
N aufaik HCT116 W B o ER B Fig A dr Bl =it A bR A2 s RPMI-

Medium 3575340 H 3£ E HyClone A F]; il 5 M5 H 3£ E Gibco AF], MTT.
SDS 5 H [H Sangon AF]; AFME ML 5 E53 TBD W H B EEAED A F
A NK 4t & 418077 &0 E N2 K Stemcell Technology A ); RNA R & b 4
SR B E H A TaKaRa A #); IFN-y ELISA {7& M 5 HE LIANKE A ;
PCR 5100 H 75 )M BEAR A YRR I 3 A R 22 7] ; Napabucasin STAT3 #5712k H 5%
MCE 2 #l; MAs A B Fgm KRR s, frAsk B@EN, Brf i
PRERTETEE s DUE Pz 2 & T Bl R R 2 K% 25220, MW A il
L2 RA R . LW E 7 E Eppendorf 24 5]; B65E B0 EBAKE VK
F AR W H £ E Thermo A ] SEHF 2t & PCR W HZEE Life
technologies A F]; BRI HHEE Leica AR /Y H HKAE CL&Z /Y Trans-
Blot ¥ EIE 1 5 3£ [E Bio-Rad Al .
1.2 /5%
1.2.1 NK {98

BERFRALL 1 1 BIFRET 58 3% PBS (1X) &, FRs
FiREIE, S5 NAMNEMMRE > B L 2: 1 B E T 15ml NSO, 3 12ml, %
TN 4ml 77 BSOS 212 M 8ml MBEbr A, H-F 2 B0, 25°C. 400XG. 20min
B BOESN 4R, AWESEDEZ RRICGE 2 EWTE CRIk e 2D,
REWL, IFHRIIAE 3% PBS (1X) W, 25°C.200XG FE > 10min,
LW, NS 20%I07E . 1%X070H 1640 35980, TS 31076 4v/ml, I
B UL 10mV ML S) I, 24h J5WRE FiEWRESR FIRSE 20 &0, IR iRl
fIRHRE NK 40 . A NK g0 s 4300 Gk AT ik o ik, HEBRaEH M4, &)s
TR ARG CD56 " LATEAE NK 4, 405 >90%R0 A il i .
1.2.2 LIRS 5S4

HL— NK 40 sitR & 4L 3*1076 N/ml. 7EILREF#EAIF, NK 41885 HCT116
Eelly 5. 1 8tk FERBLRFALAEIEDN, HCT116 4HHELL 1%107°4 A4~/10ul N
£ 5%1074 ~/100ul Y NK 4 . 15 200ng/ml IFN-y A ) NK 41 i 4 IFN-y 41,
200ng/ml [ 1IL-2 AbFE ) NK 4ifE N IL-2 20 (BHMEXTRRZED, Smg/ml B IUHE Fiz itk
HEP) NK 48 SIZ 4H, 100uM BybFIEIAEE F) NK 480 OXA 20 (RHPEXTHE
), IEHAFER NK 40829 Con 41, 437l A5 7% NK 4iiffl, 5 HCT116 4A st
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K577 24h 2 48h. [FIES LUAHE 7 BN\ STAT3 {5 S 40#5/5, BRI R-STAT3 4.
R-SIZ 4. R-OXA A, #HATHLEIFF 24h I 48h Ja AT J5 255850
1.2.3 By /NREMERR TEIRE

Fi A FE 3R /KK CT-26 4HA A% A 5%10°6 4N/ml, PL0.2ml/ A FiES 2/ RA
MM, e 2d JER /N RE MR AR, FAPRAIAE 100mm? 5, #id5Ea
BENLZER N A 4 H, B 6 K, 73l B4 (COND. A F K 4H (NACL)D.
VUEFimd (S1Z) MBELFVHAE (OXA), ZHAANEEMAH, NACL 4. SJZ
HLL0.2ml RFEE 25 2, BybFIEAH RS 1d 3E47 1 RIE SRS 45 24,0.1m1/(20g- H),
HRFLL 2 FH.
1.2.4 MTT AN ZRAR S 4

kb3 E 24h JZ 48h J5, H— NK 40 &EFLINA 10pl Smg/ml (] MTT, 3.5h
J&, BELIA 100pl 10%SDS #&#,24h J5, EFEEEARACGRIN, 7EHK 570nm 4 OD
EIHFBAT G LR IR R ) HCT116 400 75 B5E I M ss ek, B Z IR
RIS _E3ET, TN 20%I035 « 1% B 78 100ul 5, BT LR
LRI MTT #1F
1.2.5 gRT-PCR #23% mRNA 3RiA

ML RE IR 24h Je 48h J5, BWRAFLSE] BIEW, HT HCT116 R4S
NK 40 f A% AR, DLZE s B 0iE 1S 2 NK 4MyiiE . DU [R5 645 2 s 4
FRPTVE, INAIE & TRNzol WA #E, Wit ARE, fi, TKLEE3RTS RNA, Jf
W5 5% i cDNA, gRT-PCR [ W25 N: 95°C, 30sec, 95°C, Ssec, 60°C, 34sec,
40 MER, FJEFEIEUERFIA 27T EE ST N B FIRI RNA $2HL
T B I B BY R JE TN ER , BN NIE & TRNzol I RIFEIZNY) RNA $2HUY
e 60HZ. 1min. 2 Y, TG SH31E.
1.2.6 ELISA #& IFN-y 7K 3¢

YIS IR 24h 2 48h J5, SRAFEAH LIEWR, AR IFN-y WA & Ui s
E LR T AR, BJS13 21 OD EARN TR AT #5045 2 IFN-y /3ilb & . /N ERUAR
BRI )3 W7 LA 3000r/min, 4°C 5.0 Smin.
1.2.7 SEERREEAR

NG 2 G, DA UINER 20001 /20g « 15mg/ml 5 06 280 b HEAT B

VEST S ARAE A A I S L Z A RRIE[50 nl/(20g- F))], AR EATEhRE A, B
TIE A BB ASCHAT R
1.2.8 Western blot &M & A ZiX

FHUNRE RS, S BTRGHE R S8t /N I AT RIPA 2%, FEN
WAL H AR TEWTEE, L 4°C, 120001, £5.0» Smin, 53] LiEHR. WIEEAKRE
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SIS PRHET R, R D BRI IS AR bR A 570nm 4bHUAS OD 18, #MH
REIEEIKEE . 4R PD-L1 & HR/NHTEKR, 10%M 3B, 5%IMgik, &
FIE € A AREAAR M 5X R, 95°C4 )&/ 10min, BHJ5 LA 4°C, 3000r
B0 1min. ERESEEE G, FITEIE HL 70V, 30min, MR 3EARHELRTE 7R, B 0 HE K HL 90V,
MAB BT E S5 1-2h, BHJSREMEIE A, BeB)S 0 PD-L1 A& —Piif 4°Cid
Wo BEIC—PTBEME 3 KJE, AP, HEFE 2h, PRGN 3 K, &Ens
RACGRFEF, 1535858 Image T H0CF#6 55 H IR FE B0 H3EA T SE it 40 #
1.2.9 REANI

e B0 N T A S Y A, SRS oK B S, KiE kAT
BHIEIMADUARE, P E sS/EH PBSIX)MEE 4 K, MR & @&
B, N ARG, B fE TG /K CEEm e F 35 v A2 AR T g2 . R # A Image-
Pro Plus 6.0 #H47 K EEAE M €, FHHEATSH T 011,
1.3 GitFE o

KH SPSS26.0 HAF#HAT RS TH, MRS R @ HARHEZELS FoR, FFEIE
DS AE I 2R, WA R (K58, 242 WHRE R 250, A
JERE, SRARAIRLE, 24 P<<0.05 Bf R gt & .
2 HFHR
2.1 IFN-y AT NK ZHpa4E <

IFN-y 7£ 200ng/ml ¥R &, A UMH] NK 404K (P<<0.05), VA T4
NK ARG R, w LA HCT116 4 R A5 1EH (P<<0.01), BybF|
BATEADH] NK 0 AR K RIS, 0] 7 HCT116 40 3E5E (P<0.05). L3R 1.
2.2 & FAAT &R NK 4HAE 4> 50h IFN-y FY7K

VUE Fi ] PR — NK 4188 IFN-y 5 (P<<0.05), FE7E5 STAT3 it
FBEA 15 Y Ja 30/ P SE B 2 (P<<0.05)  FE LB R A b, U T 864 STAT3
FOHIFR IH AT LLFRAR IFN=y B3 (P<0.05). L3 2.
2.3 UEFARBER NK 4858 mRNA FRik

VU iz ] PRI RS FR AR A vh NK 20l IFN-y (P<<0.05). PD-1 (P<<0.05).
STAT3 (P<<0.01) mRNA 3Rk, JFEYS STAT3 #IflIECE 5, R
IFN-y (P<<0.05). PD-1 (P<<0.05). STAT324h (P<<0.05). #H[HKI&Z, VE T
L5 STAT3 il 77k A th AT BRI IL R 2 B8 b HCT116 4fiffd PD-L1. STAT3 mRNA
[F)3i5 (P<0.05). Wk 3, % 4.
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1 IFN-vy ATDUFE 5755 NK 203 1 K L5 R ARt HCT116 F M E 2
Tab.1 Effects of IFN -y and Sijunzi Decoction on NK cell activity and proliferation of
HCT116 in co culture model

NK cell ODs7o Culture model HCT116 cell ODs7o
Groups

24H 48H 24H 48H
Con 0.283+.008 0.24620.003 3.0490.044 3.36740.179
IFN-y 0.18640.014Y  0.18340.011Y 2.50540.141Y 2.42940.1342
IL-2 0.30249.012 0.24540.003 2.51540.195 2.48540.132
SJZ 0.25540.0122  0.23240.002? 1.356+40.1092 1.819+0.0792
OXA 0.12440.013Y  0.09340.014? 0.55240.089?2 0.57440.126?

F 112.2 173.1 194.1 178.8

P 0.000 0.000 0.000 0.000

NOTE:Compared with Con groups,1)P < 0.05,2)P < 0.01.IFN-y and IL-2 were 200ng/ml,SJZ were
5mg/ml,OXA were 100uM

2 DUHE T M STAT3 % NK 41 J 335 - A it IFN-y 43 Wb FR 520
Tab.2 Effects of Sijunzi Decoction and STAT3 inhibitor on IFN - y secretion in NK cells
and co culture model

NK cell IFN-y Culture model IFN-y
Groups
24H 48H 24H 48H
Con 1569.104+162.40 2139.114274.60 1948.01+175.80 1848.09+186.80
SJz 526.90436.17Y  498.32459.97Y 543.10459.862  728.50+38.41Y
OXA 638.81442.37 679.50458.19 727.804#102.31  766.10+136.90
R-STAT3 151.5248.86Y  189.30420.57Y 446.91465.792  539.11454.51Y
R-SJz 126.1048.36%  112.12421.58% 158.20412.449  205.8469.44%
R-OXA 380.81428.21 356.71427.79 316.03438.01 249.21425.19
F 167.3 1211 147.7 101.6
P 0.000 0.000 0.000 0.000

NOTE:Compared with Con groups,1) P < 0.05,2)P < 0.01;compared with ConR-STAT3 groups,3)P
<0.05,4)P < 0.01.IFN-y and IL-2 were 200ng/ml,SJZ were Smg/ml,OXA were 100uM.

70



g BR 2GRS JE AR A AR S

R 3 VUE Ti7M STAT3 fMHIFIR 3L IR NK 41l mRNA (150
Tab.3 Effects of Sijunzi Decoction and STAT3 inhibitor on NK cell mRNA in co culture

model
NK cell mMRNA
Groups IFN-y PD-1 STAT-3
24H 48H 24H 48H 24H 48H
Con 0.9940.01 0.99#0.01  0.9840.01  0.98#0.01 0.9940.01 0.9840.01

SJz 0.7240.09Y  0.7740.05Y 0.73240.04Y 0.6920.07Y 0.8120.022  0.8340.022
OXA 1.2140.07  1.4540.20 2.59#0.17  2.19#0.15  2.5340.27  2.6240.23
R-STAT3 0.6240.03?2 0.6440.04? 0.5840.08Y 0.6120.04? 0.6020.012 0.6340.04
R-SJZ 0.53#0.02%  05320.02  0.4340.03 0.3620.05Y 0.5240.02% 0.5340.02%
R-OXA 1.0240.06  1.08#0.20 1.62#.16  1.554.09  1.3140.17  1.384.16
F 74.02 24.44 197.6 220.5 97.2 133.1
P 0.000 0.000 0.000 0.000 0.000 0.000
NOTE:Compared with Con groups,1) P < 0.05,2)P < 0.01;compared with ConR-STAT3 groups,3)P
<0.05,4)P < 0.01.IFN-y and IL-2 were 200ng/ml,SJZ were Smg/ml,OXA were 100uM.

4 WUE T M STAT3 | 71%f FL 5 F- AR 1 HCT116 400 mRNA 520
Tab.4 Effects of Sijunzi Decoction and STAT3 inhibitor on mRNA expression of
HCTI116 cells in co culture model

HCT116 cell mMRNA

Groups PD-L1 STAT-3

24h 48h 24h 48h
Con 0.9940.01 0.9940.01 0.9840.01 0.9910.01
SJZ 0.630.022 0.660.06Y 0.7440.04Y 0.7840.03Y
OXA 0.7340.04 0.7740.09 0.9440.01 1.0340.13
R-STAT3 0.560.042 0.6240.022 0.650.03? 0.6740.022
R-SJZ 0.4510.02% 0.4740.06 0.5440.049 0.5740.03%
R-OXA 1.1640.08 1.2540.07 1.1540.12 1.2640.10

F 116.7 69.14 49.30 38.82

P 0.000 0.000 0.000 0.000

NOTE:Compared with Con groups,1) P < 0.05,2)P < 0.01;compared with ConR-STAT3 groups,3)P
<0.05,4)P <0.01.IFN-y and IL-2 were 200ng/ml,SJZ were Smg/ml,OXA were 100uM.

2.4 WEFATIGINREAERE TBEK, HEEEK PD-L1 EBAI
rFRI&

VU 17 I B#{% PD-L1 & H APiiaRE (P<0.05, B 1, 2, 3); a4
INBR G e e IR B AR, O RREEAR T NACL A= F4 (P<<0.05, K 4,

5
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2.5 MNEBFAEKNREMHRERL THE PD-L1 mRNA FiAFMi&+
IFN-y 433

VU117 v BEAR /N R &5 98 12 R 9881 PD-L1ImRNA £k (P<<0.01), Ffr] &K
HIM A IFN-y 23 (P<<0.05). WHE 6., 7.

1.5+

< A & c T
S S \g i Se
il D A 2510
Sa 1 .
PDLL e s i — 82 -
3 § 0.5
B-actin | — — 0.0-
& T &(’V
B 1 'HHERA & 2 PD-L1 HARIE
Fig.1 Protein development Fig.2 Expression of PD-L1 protein

NACL

" CON o NACL

OREE SJZ k > OXA AR e e
Bl 3 SupedAqk PDL1 Rk & (200X) & 4 /MR ARG B
Fig.3 Immunohistochemical expression of Fig.4Two week fluorescence imaging
PD-L1(200X) of mice
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NK 28 B A X0 i gg i PR OB E T, 24 NK 4 ISR T 1Y) PD-1 55 /M98 1)
PRI AL PD-L1 KASEA I, NK 4 MRA RS 2 A% TovEes, A fb
R MR SRR DS, BB ek, A s I N TGVEREAT . Rk, B
fik PD-1 8(# PD-L1 [W3Rik, #filM# 456 K55 @M, 74 &0k NK 240
S, IR BIRY R G OB ) H e Y,

BRI, STAT3 5 I8 T LAE ik 4% 46 a4 B 5 g fe A 55 2 [
LT B R G S SR, 7E S S i A 1 R, 2 3t A Sy i R -
FIEP, it KIL CDA'T 4 PD-1 f)iAm LA i STAT3 mRNA 340
(U, Gk A A s FD STAT3 #| F5I B & A58 AR I PR b Ik 3] 1 AR 4 (1) i3
ROREA, [, AR, STAT3 7E M8 = S e A i i B vE 4k, 252t
R A 2 VI 7 3 S, AT 51 A S e 4ot o 48] A 7 2 R P B 92 4 il R AR AE K &2
) STAT3, W HE<s 51 & LABFAR TFN-y AR R AL B8 — RV B, Iz 1
FRE(S BT, SRR, &N R, STAT3 it RFETH M2 5L
T Wk EL4H B 14 FRAIS, 5 Ehi g 1 FH BP0 DUE i o TR 25 42 375 7 A
A0 e 4 260, e R I AR 2 B ) 22 WE T OGR4 A TR A DA A S R
PR R AN TR R G 3 A R, T vk DU 7 -1t E A R AF M B ig s 1, 18] Ak
RN RIS Thae, HAEHATREIHTH T IL-2,TNF-a 2. S AR,
LY294002 PI3K/AKT 15 Sl gg4Mil50, AT LAFIH] IFN-y 73-Wb A2 ad i R AL 31
i 4 i PD-L1 #7K P,

ZE LR, VUE T NK 28R R S5 miE, HIhREs STAT3 41
HFRART, AT RedE I 4% STAT3 55 T 10 IFN-y 43k, [£{k PD-1/PD-L1 f3RIE M
M NK 4HM0E M A g man i i 2B, roNSE I I R TT R SE5a it 72
PEHLIKHR
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