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[(WZE] LTE5B8: ROREARBERREZAD (protein tyrosine phosphatase receptor type delta, PTPRD) FIFEJFHEFET:
[#£ A ] ficfk-1 (programmed death ligand-1, PD-L1) fEfF@EA R RE KL SMREEBNERG R, B9H S 5HERH
WG [E T3 (signal transducer and activator of transcription-3, STAT3) HESFERSAE L E LB, EWRE RKMUE 7H,
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HIE 555 A FH PTPRDAIPD-LII 2R /K F, SR SE 298 % 2 B R A4 /) B (real-time fluorescence quantitative polymerase chain
reaction, RTFQ-PCR) #&ill[i]—#5rAPTPRDAIPD-L1 mRNARJFEKIE, Z-HriE AHoH:. KA SE A ENZEE (Western blot)
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[ Abstract] Background and purpose: The aberrant expressions of protein tyrosine phosphatase receptor type delta
(PTPRD) and programmed death ligand 1 (PD-L1) in hepatocellular carcinoma are related to tumor invasion and metastasis.
It is well recognized that signal transducer and activator of transcription-3 (STAT3) plays a critical role in cancer. It also
affects many aspects of the immune system. Aberrant activation of STAT3 is closely related to the abnormal expressions
of PTPRD and PD-L1. However, until now, few reports demonstrated the correlation between PTPRD and PD-L1. This
study aimed to investigate the expressions and correlation of PTPRD and PD-L1 and whether PTPRD regulates PD-L1 in
hepatocellular carcinoma tissues, and draw out the underlying mechanisms in this process. Methods: Expression levels of
PD-L1 and PTPRD in hepatocellular carcinoma tissues from 16 patients with hepatocellular carcinoma receiving surgery in
Guangxi Medical University during Oct. 2018 to Jan. 2019 were detected by immunochemistry and real-time fluorescence
quantitative polymerase chain reaction (RTFQ-PCR), and their relationship was analyzed. The effects of overexpression
or knockdown of PTPRD on PD-L1, STAT3 and p-STAT3 protein expressions were detected by Western blot, and PD-L1
mRNA expression was detected by RTFQ-PCR. Results: The expression of PTPRD was significantly lower in hepatocellular
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carcinoma tissues than in adjacent tissues (P<0.05), while the expression of PD-L1 was significantly higher (P<0.05).There

was a negative correlation between PTPRD and PD-L1 expressions in hepatocellular carcinoma (+’=0.275 8, P=0.036 7).
The protein expressions of PD-L1, STAT3 and p-STAT3 were down-regulated when PTPRD was overexpressed (P<0.05), while the
expression level of PD-L1was increased in tissues with PTPRD knockdown (P<0.05). Conclusion: PTPRD and PD-L1 are negatively

correlated in hepatocellular carcinoma. PTPRD regulates PD-L1 expression through the STAT3 pathway, and it is expected to become

a new target for the immunotherapy of hepatocellular carcinoma.

[ Key words] Protein tyrosine phosphatase receptor type delta; Programmed death ligand-1; Signal transducer and activator of

transcription pathway; Hepatocellular carcinoma
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®o H2K, BiRJG, PBSHEYI A, =4
A 15 min, PBSWPE, M —=HLiEH 10 min, PBS
vk, f/5FIDABR 10 min, JAKSE YL, B
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55, 76%~100% K453 5 (2 PHE: 40 YL (o5 B
OCNTLE M, UMIRE M, 2@, 3 N
. PISRRARE N Rk B ) 57 o e 0 B
PE (=), 1~4R55 M (+) , 5~8 N aERHM:
(++) , 9~1253 i padE (+++) '8,
1.4 RTFQ-PCR#l AT A4 PTPRDFIPD-LA
MRNAKIFRLKF

K HIMiniBESTi ) & #2241 N SIRNA
aifE A )G, iEad PrimeSeript’ & SRR &
RS M cDNA . ¥ 51911t PTPRD Lif
21445 -TTTACACGAACACCCGTTGA-3",
TEal ¥ K5 -CGGAGTCCGTAAGGGTTG-
TA-3; PD-L1 L3551 K5 -TGTGGCATC-
CAAGATACAAACTCAAAG-3", Fifal®h
5-TCCTCCTCTGCTTTCGCCAGGTTC-3";
% GAPDH 151485 -CAGCCTCAAGATCAT-
CAGCA-3’, Tlif5|4¥ M5 -TGTGGTCATGAG
TCCTTCCA-3’, f§ifJTB Green" Premix Ex Taq""
R & HFTRTFQ-PCRY 4 . RTFQ-PCRY it
R 95 CCHIARHELS s, 95 °CAFRES s, 60 °CiR
k34 s, 40MEAR, WEES . RNARR20 L,
FERARN ek i 2 BT . B EEAR3AS
FHE AL,
1.5 ZHREEE4

HepG24i il FH £ 109% 1L F111 9% X7t i DMEM
FEBEIE SR EE T 37 °C. COMMBAT R 5% M 35 5%
FrhEE SR, 48 hiH Lk EE IR 3L . BRE R
HepG241 il L BEFLSx 10° A9 41 i 5% H 42270 T 6 7L
Hr, W EPTPRD M4 ( HepG2-PTPRD4] ) |
B PE XIS 8 2H (HepG2-NC4 ) | 2584

( HepG2-CK#f ) . PTPRD %1 ( HepG2-shR-
NA-PTPRD ) FIFHM:XTIE T ##4H ( HepG2-shR-
NA-NC) , HZIfG BEIR50%~60%I, R
B UL, DA Y B R EO TS N
BEARAR, JFRGL AN, F5 54 10~12 h)5 TEHH 1Y)
R gk st 3 YL A8FIT2 hE 98 v
MELLR OISR AN RIL, 2OCE A SOCREEN
90%LJ I, HFIEEE505.
1.6 RTFQ-PCR#:iNLI& A 03388 APTPRDFA
PD-L1 mRNAMFR LK F

SRR RIS A AN B RNA, $2HL. &
e Sp S HG BN 5[] 1.4,
1.7 ZEBAFRENTE ( Western blot ) #&i

ULT2 hig, S RldREAS A A S T,
FH =k 2 ( bicinchoninic acid, BCA )
DR A AEANWE, U BnER L
g, RAGE, miREREEAZEME,
A =R SRR AT T b SR R AN R
N 45 B e Bk e HL Pk ( sodium dodecyl sulfate
polyacrylamide gel electrophoresis, SDS-PAGE )
I EPVDFIK |, 25%BSAZ LK I 34
1 hJ5 & —PPTPRD (1:500) . PD-L1 (1:
1 000) . STAT3 (1:2000) . p-STAT3 (1 :
1000) . GAPDH (1:2000) , #Tvkftit4 °C
. =Pt (1:8000) FRFEKEAEL h, ECL
WIS Image 130T 8 1A IR EE (. B
A X R IR = H B 8 A5 K {H/GAPDH
R KR EE
1.8 Stz

SPSS 17.08AF AT G0 Fr, e IRFEA
o e A AL 27 e A8, 52 35 2R FH Fisherks B HE R 1246
¥, EEERILITE FR, ST REAS G 16 K
R T 2200 i 22 5, HSpearman 5 244 ¢
BT RTARSENE, P<0.05 2= S Aa S X,

2 % B
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XF 1651 98 20 2 G g Al Sk 2= 1 25 SR 5 B
N, SESSHLSUML, A2 PTPRDEE A
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W55, MPD-L1KAEE (1A ) o FHSpear-  FERIPLUE (HBsAg) ik (P<0.05) , S
manfi & HrPTPRDAIPD-LITEAHRA A LRYR 4R WIREAE . AN ZES I8
sy, W RPTPRDSPD-LURIAAFAE MG SRR HE SRR I ; [FF, PTPRDAYRIA
% ('=0.2758, P<0.05, K1B) . 7EiX16filfy  SBEFRE . HBsAg, WHREMAHE. A
B, AHEHLIRPD-LIR S RIE S ORI ESIRMNETE (£1) .
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PTPRD expression score (n=16)
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1 PTPRDFIPD-L17ZERHRALR P EERIEHEXE
Fig. 1 PTPRD expression correlates with PD-L1 levels in hepatocellular carcinoma

A: Representative immunohistochemical staining for PTPRD and PD-L1 in human hepatocellular carcinoma tissues (x200); B: Expressions of
PTPRD and PD-L1 in 16 samples of human hepatocellular carcinoma tissue

x1 16GIFTMATE £EPTPRDEPD-L1MR X SIERKRIEHEZ B X R
Tab.1 The relationship among the expressions of PTPRD and PD-L1 in paracancerous tissues and the clinicopathological characteristics of

16 hepatocellular carcinoma patients

PTPRD expression PD-L1 expression

Clinicopathological feature N=16 - P value - P value
High Low High Low
Agelyear
<50 6 2
0.467 1.000
> 50 8 0 6 2
HBsAg
Negative 4 1 3 1 3
. 0.250 0.027
Positive 12 0 12 11 1
AFP py/ (ng'mL™")
<25 5 1 4 4 0
0.313 0.516
>25 11 0 11 8 4
ALT Zy/(U-L™")
<40 3 0 3 3 0
1.000 0.529
> 40 13 1 12 9 4
Tumor size D/cm
<5 4 1 3 3 1
0.250 1.000
>5 12 0 12 9 3
BCLC staging
A 10 0 10 7 3
0.375 1.000
C 6 1 5 5 1

BCLC staging: Barcelona Clinic Liver Cancer staging; HBsA: Hepatitis B surface antigen; AFP: Alpha-fetoprotein; ALT: Alanine aminotransferase
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Fig.2 PTPRD and PD-L1 mRNA levels in hepatocellular carcinoma and paracancerous tissues evaluated by RTFQ-PCR

A: Relative expression of mRNA; B: Correlation analysis of PTPRD and PD-L1 mRNA expressions; n=10; ": P<0.05, compared with paracancerous

tissues; " : P<0.001, compared with paracancerous tissues

2.3 PTPRDEREMZxtHepG24H 1 PTPRDAN
PD-L1RiZR =N

HepG24i i 4472 hj5, KHRTFQ-PCR
FlWestern blotf M PTPRDAIPD-L1 mRNAFE
ISME K. R BN, SEAAMLI,
PTPRD | i#4HAYPTPRD mRNA ( 1.00£0.00 vs
2.17+0.34 ) F#EH (0.70+0.28 vs 1.47+0.13)
B FEE K S, PTPRDULEBR 411
PTPRD mRNA ( 1.00+0.00 vs 0.24+0.07 )

>
@

HepG2-PTPRD

7 €A HepG2-PTPRD **

£ HepG2-HC

3 HepG2-CK

6 4 [ HepG2-shRNA-NC GAPDH
HepG2-shRNA-PTPRD

PTPRD

PD-L1

Relative expression of mRNA
ES

Ratio of protein to GAPDH

PTPRD

H (0.70+0.28 vs 0.38+0.02) [EKKTH
[T KR, PTPRD mRNA [ 32 ik /K -4 5 R ok,
TRERYRTS %L . 54 H4 M, PD-LI1
mRNA ( 1.00+0.00 vs 0.60+0.08 ) FI& [ ( 1.68+
0.07 vs 1.09£0.16 ) By IA/KFFEPTPRD -4
i F e ; #EPTPRD FiH4l 1 PD-L1 mRNA
(1.00+0.00 vs 5.91+1.40 ) FIZE M FEiLK
S (1.68+0.07 vs 1.28+0.03 ) J+i& ( P<0.05,

K3) .

HepG2-CK. HepG2-shRNA-NC ~ HepG2-shRNA-PTPRD

T—— oy

B HepG2-PTPRD

B3 HepG2-HC

O HepG2-CK

[ HepG2-shRNA-NC
HepG2-shRNA-PTPRD

PD-L1

3 _LiASREPTPRDEEFPTPRD. PD-L1 mRNARIZMEBKEREWL
Fig.3 The changes of PTPRD and PD-L1 mRNA expressions and protein level after overexpression or knockdown of PTPRD

A: PTPRD and PD-L1 mRNA expression; B: PTPRD and PD-L1 protein expressions; C: Statistical analysis of PTPRD and PD-L1 protein expression
levels; n=3,": P<0.05, compared with control groups; ~": P<0.01, compared with other groups
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2.4 PTPRDIEISTAT3/S 518 BI04 FTE 20
PD-L1#J&RIE
JFFEPTPRD X PD-L 11 335 & 75 A 14
EAEM, ARt —2EPTPRDEA LK
HepG2 4 il H1 45 M STAT 3 Flip-S TAT 3 85 [ 1Y &

A HepG2-PTPRD  HepG2-HC  HepG2-CK

KAV, SRR, Ha XA . BIEXT
M AL, PTPRD L 4H H STAT3 Flp-STAT3
HEHMERBERE TR, SPD-L1IEHEIAK
PR —F, ZRASITFE X (P<0.05,
Kl4) .

B I HepG2-PTPRD
[ HepG2-HC

2.0 7

- [] HepG2-ck

a8 T

% 154 «

<)

2 1

g 1.0 4 *

g 1

E *

o

B 05

e 7
0.0 - T T T

PD-L1 STAT3 p-STAT3

4 LIEAPTPRDEREIESTAT3, p-STAT3FIPD-L1EHKFHENL
Fig. 4 The changes of STAT3, p-STAT3 and PD-L1 protein level in HepG2 cell after transfection

A: Results of Western blot; B: Statistical analysis of STAT3, p-STAT3 and PD-L1 protein expression; n=3; ": P<0.05, compared with normal control

group
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2 I PD-L 1 14 it 2635 Al L oAb ed i ik o 1107
PD-1/PD-L L fil 51 AT LASE ) 401 | PD-1/PD-L 145
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histocompatibility complex, MHC ) 5T4ljii )5
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B9 45 2o MERE (I R U T R
TE20194F 36 Fm iE p ss th s R4 b, —Tie T
pembrolizumabl & AR A JE IR Y7 A v VI B 9
A HGE , A IT LB B T 50% 14 350% Al
93.3% MR, HEatkmi . s E
T PRI TE R )RR, AT
ISR AN i B B iR T 2 A A B

A SCHkIRE 0, PTPRDJR 2 Rt i 1 il
BT, AR RS R8T, PTPRDEY
mRNAZ A FHE HKEELO2 A E 7 JF4i i vh 15
3% 5 T HepG2 fHuh 740 Me, H.PTPRDHEH
s, AT S A S HepG2 I Huh7 [ 40 i 1) 1
SRR, A KRB ER T,
JERRMARIRE . AR g AR A R 1P PTPRD
FE [R5 DR ) B Bl 248 1T LAl STAT 39 P38
e, bR R A A K, 5 S PTPRD R ik
JE AT R A A R BRI,
20 i S O (I STAT3 5 PD-LI1 K R 3 454
PTG DNA 5L RS il 1A B AR RS 37 X ds, 10
il e 2 A BHAFIMHC /> FRY 35, 15 S$PD-L1
VA, R PR 0k R G R W . FE AR 5
Hr, AT BT T 160 R 58 L 2 RN L6491 8 55
HZPTPRDHIPD-L1RYRIL, 25K AIMPTPRDTE
s 2R rp 63k, PD-L1MS 3Rk, &%
IKFEAE AR EME . PD-L1H s 3535 5 i HBsAg
AR, SEREFR. FIREAME. SN
£ 55 50 I 3 00 455 s G G B~ R AIE TG 56 5 TR B
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. AR R DI ER TG, Xn]
RE S IEEREAR BB DA K, XA RAR SR )5
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FRZAL, SFEARHEAA RS S e It
{H A\PTPRDFIPD-L 17 7E £ AH G AT 156 I
B BRI, PTPRDILH G ok 58745 J5 ]
BEIE 1 AR 12 R PD-L 1 (55 5t 0% 8 (A e ik
o Mt — B E PTPRDIE X PD-L1 11835 /F
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JHE AR, MELPTPRDHE N FRIAAF (L X PD-L1
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bRl £ mJH W PD-L1 %3k, 4PTPRDIEA I
JEI, PD-L17EmRNAFIER /K-35 8 3 T %
M PTPRDEEH NG, PD-L1RYFAA T &,
4 T B B PTPRDIH 5 PD-L1 A F-HLE, FRA17E
PTPRD i %15 (1 Hep G2 JH-Ji 241 i v A STAT3 il
p-STAT3H YA LAENL, 45 R, *4PTPRD
), STAT3Flp-STAT3&HEH R FH M, 5
PD-L 178 fb 34—k, FRATHEN, 78 H-20 e b
PTPRDH 4K Ji AT GE 18 1 STAT 33 #% 8 # PD-L 11
Fik, T R SO Y B T

2% ik, 7EFE P PTPRDSPD-L1 mRNA
ik KB HKF UMD, PTPRDIFTPD-LI
IR B HL I AT BE 4 L 1 8 Y STAT3 15 538
%o A5 AT B R S VR T PR T A A
PTPRDFEHXIPD-L1 ¥ HAR A ML S B S5
Mg R YA 5 A1 PD- 1328 1 552 M) 428 200 6 T 200 it
PG R R TRA T TR E S, RIS A
RN AN SZ IS TR A ST PTPRD A G2 4 TE,
P IR BRI T RCR SR
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