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MRS . 7335k SEI9¢ % %€ B PCR (qRT-PCR). Western blotting 48 l] L-02 £l HepG2. Hep3B. HuH-7 4 jifl & 1 miR-140-
3p. 2 f1PD-L1 mRNA FI1ZE (47K °F; Targetscan H 4 ) T miR-140-3p.2 F1 PD-L1 {45 & 00 A, R W 0¢ e 2 B S 06 k47 56
s HepG2 4 fil 43 A id % 1& miR-140-3p.2 (miR-140-3p.2) 20 K& H X (miR-NC) 1. i 3RIAPD-L1 (PD-L1) £ K H ¢
I (NC) 4. id 375 miR-140-3p.2 A1 PD-L1 (miR-140-3p.2+PD-L1) #4 . id % ik miR-140-3p.2 F1 PD-L1 %} & (miR-140-
3p.2++NC) 4l; gqRT-PCR. Western blotting 5546 73 A% M 45 20 41 i+ miR-140-3p.2 F1 PD-L1 mRNA FlE (1 7KF. 30 H#RER
73 i A miR-140-3p.2 (miR-140-3p.2) ZH K H AR (miR-NC) 41, &% 15 1, K scid F£iE miR-140-3p.2 K Hxt
M8 (miR-NC) [¥] HepG2 2 i i #5 BE R ALY o A e Jo i R AR AR s 70 S AR BRI ZH 23 CD8 T4, I 5 % %% HepG2 1
M ILREFE, A M EE M SIS M AN R L AR 2, ELISA VAR MI4H M8 77 L b R R38R F-0 (TNF-00+ y F3LE (IFN-p)
JKF5 ELISA VAR IS IR A TNF-a IFN-y K, 3 Q40 LA RS DU f98 oF CDS™ T ARG ol . 4558 5 L-02 404
tt, HepG2. Hep3B. HuH-7 i}l -h miR-140-3p.2 /K F-B&{%, PD-L1 mRNA fl1& [A/KFFHE (P<0.05). 5 miR-NC LML,
miR-140-3p.2 4l 1 miR-140-3p.2 /K-F T+, PD-L1 mRNA FIE (A /K-FRRAK, 402 Tl , 408 5% LI b TNF-
o+ IFN-y /K TPFtm (P<0.05); 5 NCZMEL, PD-L1 A miR-140-3p.2 /KT F4M%, PD-L1 mRNA A& (A /K T 7 &
20 R E A, AR IR EVE WP TNF-o. IFN-y K FEAC (P<<0.05); i 31A PD-L1 #3410 4% it 14 miR-140-
3p.2 5t EIRFBFRIELIA (P<<0.05). # %% 4 A5, 5 miR-NC ZLAH EL , miR-140-3p.2 4 F% A28 A4 FURN 5 & 0 S 0 /s (P <<
0.05) , #HJ8 1 miR-140-3p.2 7K “F-WJ & T+ 15 . PD-L1 mRNA Fl & (37K 7 B & B& K (P<<0.05) , CD8™ T 4 ig 1% 718 /K °F 8 & Tt
B (P<<0.05) , TNF-o.. IEN-y /KB B T 5 (P<<0.05) . 453 miR-140-3p.2 #1[71) PD-L1 A3 5% CDS" T 41 g %o T Je 40 i ) A 405
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Abstract: Objective To explore the effect of miR-140-3p.2 on cytotoxic T cells (CD8" T cells) killing liver cancer cells by targeting
programmed death-ligand 1 (PD-L1) expression. Methods QRT-PCR and Western blotting were used to detect miR-140-3p.2, PD-L1
mRNA and protein levels in L-02, HepG2, Hep3B, and HuH-7 cell lines. Targetscan database was used to predict the binding sites of
miR-140-3p.2 and PD-L1, and validated using dual luciferase assay. HepG2 cells were divided into overexpressing of miR-140-3p.2
(miR-140-3p. 2) group and its control (miR-NC) group, overexpressing of PD-L1 (PD-L1) group and its control (NC) group,
overexpressing of miR-140-3p.2+PD-L1 (miR-140-3p.2+PD-L1) group and its control (miR-140-3p.2+NC) group. QRT-PCR and
Western blotting were used to detect miR-140-3p.2, PD-L1 mRNA and protein levels in cells. Thirty nude mice were divided into
overexpression of miR-140-3p.2 (miR-140-3p.2) group and control (miR-NC) group, with 15 mice in each group. Subcutaneous
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injection of HepG2 cells was used to prepare transplanted tumor model. CD8™ T cells from nude mouse spleen tissue was isolated
and cocultured with HepG2 cells. Cytotoxicity experiment was used to detect cell lysis rate; ELISA was used to detect TNF-a, [FN-y
levels in cell culture supernatant and transplanted tumors; Flow cytometry was used to detect CD8" T cell infiltration in transplanted
tumors. Results Compared with L-02 cells, miR-140-3p.2 levels in HepG2, Hep3B, and HuH-7 cells were decreased , while PD-L1
mRNA and protein levels were increased (P < 0.05); Compared with miR-NC group, miR-140-3p.2 level in miR-140-3p.2 group was
increased, PD-L1 mRNA and protein levels were decreased, Cell lysis rate was increased, TNF-a, IFN-vy levels in cell culture
supernatant were increased (P < 0.05); Compared with NC group, miR-140-3p.2 level in PD-L1 group was decreased, PD-L1 mRNA
and protein levels were inicreased, cell lysis rate was decreased, TNF-a, IFN-y levels in cell culture supernatant were decreased (P <
0.05); Overexpression of PD-L1 could partially reverse the effect of overexpression of miR-140-3p.2 on the above indicators (P <
0.05). Overexpression of miR-140-3p.2 could enhance the killing ability of CD8" T cells against liver cancer cells in vivo (P < 0.05).
After four weeks of tumor formation in nude mice, the tumor volume and mass in miR-140-3p.2 group were significantly decreased
compared with that in miR-NC group (P < 0.05), the level of miR-140-3p.2 in transplanted tumors was significantly increased, and
the mRNA and protein levels of PD-L1 were significantly decreased (P < 0.05). CD8" T cell infiltration level was significantly
increased (P < 0.05), TNF-a, IFN-vy levels were significantly increased (P < 0.05). Conclusion MiR-140-3p.2 enhances the killing

effect of CD8" T cells on liver cancer cells by targeting PD-L1 expression.

Key words: miR-140-3p.2; programmed death-ligand 1; CD8" T cell; liver cancer; tumor necrosis factor-o; interferon-y
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& (1% 5 ab28017) 11 H 9% [ Abcam A 7] ; miR-140-
3p.2.PD-L1 ¥ 34538 8 36 50 R E VR
P34 IR 7] 5 i ik miR-140-3p.2 (1) AR A 2697 23 it
ki (AAV-miR-140-3p.2) J X} B (AAV-miR-NC) .
it 1k PD-L1 1 i AH 5C i 5 5 KL CAAV-PD-L1) f&
Hox IR (AAV-NCO) I B i 5 35 1) 25 5 R IR 2
] 3 BE PD-L1 5 58 B 14K (555 bsm-43073MD I
AL R EMHEAGIR A A .
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StepOne S ] % ) 52 & PCR (QRT-PCR) 1 H
3¢ [H Applied Biosystems A ] ; NanoDropOneC % 4t
SN CCL2IR ¥ Uk & 2B O AL I 3 36 E
Thermo 2 ] ; & 1 HLUKAX  #4 I AX 3 B 3% [ Bio-
Rad A #] .
2 R
2.1 qRT-PCR#&M

Wi £ L-02 \HepG2 .Hep3B .HuH-7 40 i1 % , I A
Trizol ZL R , 25 OB 3B, NS4 /57 T B
HEAT RNA Hh4% 18 ] 75% ZFE 3% RNA ULIE, I
TCHE K A RNA, FE KA RNA i & 5 34T 58 & .
F| I cDNA Jx #% 56 3 5 & % RNA R # 5t N
¢DNA (37 °C 15 min.85 °C 5s). f# ] SYBR Green
R 7 & #E 4T PCR ¥ 1 (95 °C 5 min. 95 °C 20 s.
60 °C 30 s,35 MG . 4 ik F U6 Fl GAPDH {E
NWSEN, U IE H W E R F) CAE , i 45 A R
2780 B & A A B miR-140-3p.2 . PD-L1 mRNA
XK. BTN L.

x1 sI¥MFF
Table 1 Primer sequences
EIEVEL S ElkzE2]

miR-140-3p.2-F 5’ -TCCAACGGCGGTGTCCTTA-3’
miR-140-3p.2-R 5’ -CGGGCGTTCCGACCACTA-3’
PD-LI-F  5"-TTCGGGTGTGGGTTTGGGGTTTTA-3’
PD-LI-R  5’-CATAACCAACACCAACCCCACTA-3’
U6-F 57-CTCGCTTCGGCAGCACA-3’
U6-R 5’-AACGCTTCACGAATTTGCGT-3’
GAPDH-F 5’ -AAGGTGAAGGTCGGAGTCA-3’
GAPDH-R  5'-GGAAGATGGTGATGGGATTT-3’

2.2 Western blotting #&I

W £ L-02 A HepG2 . Hep3B . HuH-7 40 s % , Jin
A RIPA R AT I3, 3 E S B FIH
BCAEMEHKEHTEE. BEHEASSE
ARG IR S, FRAEEE KM A AR 10 mine [F]EY,
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Marker K I _FFE, FEHEAT 1 o0 FE R R B - 58 1A 44 T
Ji% 4t Jii (SDS-PAGE KO0V 30 min 120V 50 min) .
L 9K 58 5, JEAT B L (100 V 90 min) o #% i 58 1k
J& » % PVDF L& T 5% i G 24- 9, = I3 2 h,
234 TBST el 5 , A —Ht (BRI PD-L1 558 fE bt
A R RELL A A 122 00004 °CHE B %, ik HnA —
U (HRP Frid £ Y6 1gG, 75 B L1 28 1210 000)
I E 2 he TBST BEEJE , I ECL i , 3k 47 B
B, THE S A A0 PD-L1 & F AR K.
2.3 AYERFTUNFINE K KBS0

Targetscan % 4 % (https://www. targetscan. org/
vert_72/) Tl miR-140-3p.2 Al PD-L1 [ &5 & 7 55,
FY Gz B Kz Bl A\ psi-CHECK KOG &
Fif 844, 43 91 4 2 15 4B B PD-L1 i ki (psi-CHECK -
PD-L1-WT) A1 545 %! PD-L1 Jii $i (psi-CHECK-PD-
LI-MUD) . ¥ i 5Tk 23 7] 5 miR-140-3p.2 #E41)
) (miR-140-3p.2 mimic) & H X B (mimic NC) &
%], F] H Lipofectamine 3 000 43 5K ik VR & ) %
YL ZE HepG2 40 1, #5 Y% 48 h J , A6 1 % 41 4 B %<
HIGIEE .
2.4 YHREEE

HepG2 4 g 43 Jv i % 15 miR-140-3p. 2 (miR-
140-3p.2) 41 F H %} & (miR-NC) 41 . if % i& PD-
L1(PD-L1) 2H & H % i (NC) 4 i 3% 18 miR-140-
3p. 2++PD-L1 (miR-140-3p. 2-++PD-L1) 41 K& 3 %}
8 (miR-140-3p.2+NC) 4. . HepG2 4H iy i3k 47 & #
B3, R & 2 70% i, HEAT A0 i e . AR I
LipofectamineTM 3 000 5 B3 45 , ¥4 25 pL Jif #H 9% ik
7 KL (AAV-miR-140-3p. 2. AAV-miR-NC. AAV-
PD-L1.AAV-NC) ¥ (5 K i & 9 1 pg) Al 25 pul
Lipofectamine 3000 & & ¥ ¥ i\ HepG2 41 fid .
gLahE, EHOH iR S AR IR 72 h,
B J5 B EE 40 g . qRT-PCR . Western blotting 52 56 4
S0 0 % 2H 48 . oF miR-140-3p. 2. PD-L1 mRNA Al
EHKTF,
25 RRBEEEIHE

30 HAR B 20 it % ik miR-140-3p.2 (miR-140-
3p.2) 4H K HL B (miR-NCOAL , BRH &% 15 R . @it
sc 100 pL i 2% miR-140-3p.2 K H %} i (miR-NC)
(1) HepG2 4H il (1} 107 4™ ) 1) &l # B A% 4 8 A5 2L .
A J 0 2 S MR AR AR, 2 R BRUAA N T MR, I L
JIfr R 5 42 R — o 3PS B IF B AR AR A AR I
IEAEE 4 J5] IS, ZUME M FA AR BEAR B, ) B8 A% AR 1 RO
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W, R H 20 min . RapidSpheres™ JiE i %
¥ 30 s, [ REER IS 5] 436U, B 75 pL RapidSpheres™ il
AN, EIEBFE S min, FIH & 2% 8 4 1
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2 8 ELISA Aor P 771 A il 3k 15 7% BB Wb
Jif 88 R BE A F--a (TNF-a) ~ y- T # & (JFN-y) 7K °F- .
RN R < YSCER % 2 40 M SR8 R RIS AT PR
ALY, 205 B PR P, I ONBR 7 S RO AR DA &, B
PR, S B s 0, 2 VR 0k SO, BiEAR R I
Aff . bR el 28, 1F 5 % 4 B IE W TNF-a.
IFN-y 7KF
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1564 oy BN B AR M, B0 AR A PR, TN CD3
CD Hit & , It 24 i A Al # #6988 v CD8™ T 4 i
T .

WSCHE 55 AL AR SRS AEJR 20 21, i N PBS V3T
A1, B O IWE ST K G BB W, ELISA & % 4H 7
FE I8 H TNF-o IFN-y 7KF-

29 GitEFEHEE

K HI SPSS 25.0 B AF#EAT G it o by, i B BRL
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3.1 FFRE4RAE T miR-140-3p.2 . PD-L1 B3Rk

gRT-PCR F1 Western blotting % % & 7~ , 5 A
1E 5 40 L L-02 AH EE , A - 4 i 52 HepG2 . Hep3B.
HuH-7 # miR-140-3p. 2 /K *F 8] & B& {& , PD-L1
mRNA & F K8 F 5 (P<0.05) . H Eik+s
bR ik A2 U AE HepG2 H i i 3% , IR I 126 4% Hep G2
AT RS g, W 1.

3.2 miR-140-3p.2 $8[EVFE PD-L1 B FRIA

Targetscan {45 & 7l f & 7= , miR-140-3p.2 Al
PD-L1(CD274)fEAE S5 A AL mle BEAR, XU 3 il
i 5 2 RS2 56 2R, 5 miR-NC 21 4 L, miR-140-
3p.2 A4 PD-L1 WT 98 2 B P A B B R (P<
0.05), 1M PD-L1 MUT 263 BRE M ICH iRAR (2D

gRT-PCR Fl Western blotting 25 % i 7 , 5 miR-
NC ZH A Eb , miR-140-3p.2 ZH 41 g ' miR-140-3p.2 7K
B TF &, PD-L1 mRNA Al & (3 /K 7 B & &
ik (P<<0.05) ; 5 NC 44 A6 L, PD-L1 4. 4H ffd H miR-
140-3p.2 KV B 5 B& 1K, PD-L1 mRNA Fl 2 (47K °F
A &5 T+ (P<<0.05) ; 5 miR-140-3p.2+NC 4Lt ,
miR-140-3p.2+PD-L1 21 4 }fd 1 miR-140-3p. 2 7K~
B [ 4%, PD-L1 mRNA F1E FKF B B FH i (P<
0.05). WK 2.

3.3 miR-140-3p.2 #L[5] PD-L1 B FRIiA 145 CDS' T
AR IR BE D

4 i 75 14 9256 2 7R, 5 miR-NC 4148 E , miR-
140-3p.2 2H 41 ff 24 fif 22 B {2 Ft 1% (P<<0.05) s 5 NC
Z1AH EE , PD-L1 20 41 i 2 i % WY 2 [ 1K (P<<0.05)
5 miR-140-3p.2+NC 41 # tt , miR-140-3p.2+PD-
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E‘ 0.8 Z
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< 0.4 % 1.54 *
g <
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i 3 3 101 .
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L-02 HepG2  Hep3B  Hull-7

5 L-02 41 L E - "P<<0.05.
P <0.05 vs L-02 group.

1 BFRE4AAE R B miR-140-3p.2 . PD-L1 F) % i% (x+s,n=3)

Fig.1 Expression of miR-140-3p.2 and PD-L1 in liver cancer cells line (;:I:s,n=3)

Predicted consequential pairing of target region (top) and
miRNA (bottom)

Position 43-49 of CD274 3' UTR 5' ... GCAGGGAUUCUCAACCUGLGGLUL. ..
[l [

hsa-miR-140-3p.2 3 GGCACCAAGAUGG-GACACCAU
(| miR-NC
12 @ miR-140-3p.2 B 4- * i 34 #
%, ~
1.0 X By
Eal ® 34 ®
2 039 = B 2
juisg
#% 0.6 * Ry A =
§ 0.4+ f % 14 3
< 14 # ~ *
0.2 ) 3
[ )
0.0 — e g < o
PD-L1 WT PD-L1 MUT miR-NC miR- NC PD-L1 miR- miR- miR-NC miR- NC PD-L1 miR- miR-
140-3p.2 140-3p.2 140-3p.2 140-3p.2 140-3p.2 140-3p.2
+NC +PD-L1 +NC +PD-L1
1.2 9 #
1.0 1
B
0.8 4
PD-L1 - — . - 000 < 06
3 044
GAPDH 37000 8
—— e -—— — &
miR-NC miR- NC PD-L1 miR- miR-
0.0
140-3p.2 140-3p.2 140-3p2 miR-NC miR- NC PD-L1 miR- miR-

+NC  +PD-L1 140-3p2 140-3p2 140-3p.2

+NC +PD-L1

5 miR-NC A H#E:"P<<0.05; 5 NC A L #% :*P<<0.05; 5 miR-140-3p.2+NC 41 L 4% : 2 P<<0.05,
P <0.05 vs miR-NC group; “P < 0.05 vs miR-NC group; P < 0.05 vs miR-140-3p.2+NC group.

2 miR-140-3p.2 #B[5)1F#E PD-L1 9 R3E (xts, n=3)
Fig.2 miR-140-3p.2 targets PD-L1 expression (x+s,n=3)
L1 ZH 2 i 2 fif 28 W {2 PAIC (P<<0.05) 3 TNF-o IFN-y 7KF B &2 PR (P<<0.05) ; 5
ELISA 45 B 278, 5 miR-NC 4L H t , miR-140-  miR-140-3p.2+NC 41 #f Lkt , miR-140-3p.2+PD-L1
3p.2 HAH M ILEE 77 B35 M H TNF-o IFN-y 7K1 B & 21 41 Mo 3L 1% 7% B3 0 TNF-o. IFN-y 7K °F B I3 B¢
FFE(P<0.05); 5 NCHIME, PD-LI A4tz K(P<0.05). WK 3.



<2314 - 475 F10H 2024F 108 ‘ﬁﬁ-#ﬁﬁtﬁ: Drug Evaluation Research  Vol. 47 No. 10 October 2024

[ miR-NC
801 . [ miR-140-3p.2
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