° 1166 *

Acta Universitatis Medicinalis Anhui 2024 Jul;59(7)

12024 -07 - 04 13:29:42

miR - 429/7EB1

1 1

o (0.7.5.15.

30 mmol/L) PANCH 24 h PANCH
o miR-429 mimics ( mimics NC)

PANCH “HG . HG + mimics NC .HG +

mimics  +HG + mimics + 0e-NC HG + mimics + oe-ZEB1

o

1( PDL1) - qRT-PCR miR429 E-
1( ZEB1) mRNA ; Western blot
ZEB1 o PANCH
CD8*T CCK-8 ;
; ( LDH)
CD8*T PANCH ;
miR429  ZEBI o HG
PANCH PD.1 ZEB1 (P<
0.05) miR-429 . miR-429
HG PANCH PD-.1
ZEB1 miR-429 HG
PANCH PD-LI o
CD8"T HG PANCH
(P
<0.05); HG + mimics NC HG 4+ mimics PANCH
(P<0.05) o HG + mimics + oe-NC HG + mimics +
oe-ZEB1 ~ PANCH
(P<0.05) .
miR-429 ZEB1 .
miR-429 ZEB1 mRNA
PANCH PD.1 PANCH
miR-429; ; E- L
2024 -02 -25
( :2020MS08195) ;
(
NJZ722651)
. ! \2
010010

E-mail: ayfycyp@ 163.

*https: //link. enki. net/urlid/34. 1065. r. 20240702. 1448. 009

A 1000 - 1492( 2024) 07 — 1166 —09
doi: 10. 19405 /j. enki. issn1000 — 1492.2024. 07. 009

( pancreatic ductal adenocarcino—

ma PDAC) N
b PDAC
PDAC 5 8% *
3
A - 1

( programmed cell death 1 ligand 1 PD-.1)

5

o

o ° miR429  PDAC
PDAC
o miR-429
TargetScan7. 2 E-
1( zinc finger E-box binding homeobox 1 ZEBI)
o Peng et al ’
miR-429 ZEB1
o miR429 ZEB1
PD11
miR-429/7E1
1
1.1
PANCH 0
PANCH 10% ( fetal bovine serum
FBS) 100 U/ml (5 mmol /L
) DMEM .

1.2 PD.1



Acta Unversitatis Medicinalis Anhui

2024 Jul; 59(7) « 1167 »

Atezolizumab ( AT
Gibco ).

Selleck ) . FBS(
DMEM 100 U/ml
( ) s Tr-
Fermentas ).
( ) ; Lipo—
fectamineTM 2000 ( ) ; NC
mimics~miR-429 mimics. ( 0e-NC)
ZEB1 ( 0e-ZEBI)
( )
Annexin V FITC/PI
( )
CCK-8 (
) ; FITC-PD-L1 (
Abcam ) ; GAPDH  ZEBI ( Cell Sig—
naling Technology ) (
) (
) ABI 7500 PCR
( Applied Biosystems ) (
) o
1.3 @O  PANCH
( Control ) \HG HG + PD-.1
AT ) HG 30 mmol/L
PD.1 AT 5 ng/ml
24 h:@  PANCA
PANCAH

izol (

Invitrogen

( HG +

( blank ) :
: HG 30 mmol/L

24 h; HG 4+ mimics NC
PANCH 30
24 h; HG + mimics miR-
PANCH 30

24 h; HG + mimics + oe-NC

miR429 mimics  0e-NC PANCH

30 mmol/L 24 h; HG + mim-

ics + oeZEB1 miR429 mimics oe-ZEB1

PANCH 30 mmol/L
24 h,

PANCH
mimics NC
mmol /L,
429 mimics

mmol /L

1.4

2.0x10°  / 6

80%

2000 miR429 mimics
oe-ZEB1

PANCH

Lipofectamine
0e-NC
PANCH
blank \mimics
mimics + oe-NC 48 h
qRT-PCR  Western blot o
PANCH CD8'T

NC mimics

~ mimics NC

mimics + oeZEB1 .

1.5

’ PANCH CD8* T
o PANCH
CD8"T 1:5 Transwell
o PANCH
CD8'T 37 C.5% CO,
24 h
PANCH o
1.6 CCK-8
PANCH CD8'T 24 h
Transwell PANCH
5x10"  /ml 96
24 h CCK-8 o CCK-8
10 wl CCK-8 37 C5%
Co, 1h
450 nm ( optical density
oD) .
1.7 PD-11
PANCH
PANCH 5x10*  /ml
6 70%
(0.7.5.15.30 mmol/L)
37 €C.5% CO, 24 ho
2 200 r/min 10 min
PD.1 30 min
1.8 Annexin V FITC/PI
PANCH CD8*T
24 h Transwell
PANCH PBS 2
200 ml o
10 wl Annexin V FITC  PI 4 C 30 min.
Flow—
Jo o
1.9 LDH CD8*T
PANCH CD8*T
24 h o 1 900 r/min 5
min 96 100 w! LDH
3 min 490
nm (0] DI (%) = (0D -
oD ) /( OD -0D ) x100% s
1.10
PANCH Lipofectamine 2000

miR-429 mimics ZEB1

( ZEBI-WT)

NC mimics

( ZEB1-MUT)



- 1168 -

Acta Universitatis Medicinalis Anhui 2024 Jul;59(7)

PANCH 37 C
5% CO, 48 h
12 000 r/min 15 min
Firefly /Renilla o
1.11 qRT-PCR miR-429 7ZEB1
mRNA Trizol
RNA o
RNA cDNA.
7500
PCR qPCR. :95 °C .10 min 95 C.
155 60 C.55s 72 C20 s 40
1, GAPDH D ~AAlr
ZEB1 o U6
miR-429 o
1
(5-3)
miR429 F: GTCGTATCCAGTGCAGGGTCC
R: GAGGTATTCGCACTGGATACGACACGGTT
ZEB1 F: CAGCTTGATACCTGTGAATGGG
R: TATCTGTGGTCGTGTGGGACT
U6 F: GCTCGCTTCGGCAGCACA
R: GAGGTATTCGCACCAGAGGA
GAPDH F: TGACTTCAACAGCGACACCCA

R: CACCCTGTTGCTGTAGCCAAA

1.12 Western blot ZEB1

RIPA
o BCA o
5 min 12% SDS-
PAGE
o 5% 1h
Tween20  Tris
Tween 20 TBST) 3
(1:1000) GAPDH(1:5000) 4 <
TBST 3 (1:5000)
1 ho TBST 3

0.1 %
( tris buffered saline with

7ZEB1

Image] o
1.13 SPSS 22.0

° x xS

LSD—+¢
.« P<0.05 0

2

2.1 HG PANCH
0 mmol/L HG  (38.93 +1.40) %
7.5.15.30 mmol/L HG  PANCH
PD-LI (45.87 £2.62) % .(60.07 +
2.02) % (77.27 +1.76) % ( L=
~7.930. -10.070. —19.980 P <0.05)

(F=143.569 P <0.01) , 1.

PD-11

1 HG PANC4
PD11

0 mmol/L HG 2" P<0.05 **P<0.01



Acta Universitatis Medicinalis Anhui 2024 Jul;59(7)

- 1169 -

2.2 HG PANCH
PANCH .
(F =116.100.
156.451.31.403 P <0.01) . PANCH
CD8"T Control HG
PANCH (0.85 £0.03)

vs (0.55 £0.03) t=-23.857 P<0.01
(5.81£0.37) % vs(16.18 =
0.43) % t=18.412 P <0.01
(7.33 £0.62) % vs (14.23 £0.95) % t
=6.55 P =0.023 ; HG HG + AT
PANCH (0.71 £0.04) wvs
(0.85+0.03) t=6.65 P<0.01
(12.41 £0.86)% wvs (5.81 =
t=-7.68 P=0.02
(9.77 £1.02) % vs (7.33 £0. 62) %
t=-8.21 P=0.015 . 2.
2.3 HG PANCH miR429 ZEB1
0 mmol/L. HG 7.5+
15.30 mmol /L. HG ~ PANCH miR-429
( t =4.583.13.026.14. 478
ZEB1 mRNA ( t = — 4.864.

0.37) %

P < 0.05)

2 HG
: B: LDH o Ce
:"P<0.05 **P<0.01; HG

A: CCK-8
#P<0.05 #P<0.01

PANC4

-11.963. -15.124 P <0.05)
-6.495. -14.125. - 19. 868

( t=
P <0.01)
(F. o = 116. 659,

Fom s = 133.2090 Fjp = 186.639 P <

0.01) . 3.
2.4 miR429 ZEB1
PANCH miR-429.7ZEB1 mRNA
(F =229.116.235.034.
415. 999 P<0.01), blank  «mimics NC
mimics ~ PANCH miR-429
( t=-14.735. - 14.777 P <
0.01) ZEB1 mRNA
( £ =14.332.12.871.29.480.77. 143 P <
0.01) . TargetScan7. 2
miR429  ZEBI
o ZEB1 WT NC mimics miR—
429 mimics ( t=
19.701 P<0.01); ZEB1 MUT NC

miR-429 mimics
( t=0.275 P =0.801) .

mimics

4,

: D: Annexin V FITC/PI Control



* 1170 » Acta Universitatis Medicinalis Anhui 2024 Jul;59(7)

3 HG PANCH miR429 ZEB1
A: qRT-PCR miR-429 ; B qRT-PCR ZEB1 mRNA ; C: Western blot ZEBI ; D: ZEB1
0 mmol/L HG :"P<0.05 **P<0.01
2.5 PANCH ZEB1 (F =
mimics NC mimics ~ PANCH 65.195.99.831.38.617 P <0.01) . PANCH
ZEBI (0.115 £ 0.010) ws CD8" T blank
(0.795 £0.019) ( £ =55.372 P < HG ( ¢
0.01);  mimics + oe-NC mimics + oeZEB1 -21.357 P<0.01) (
PANCH ZEBI (0.580 t=13.556 P <0.01) ( L=
0.050) ws( 0.129 + 0.015) ( i = 109.000 P <0.01); HG + mimics NC HG
15.049 P<0.01) . 5 + mimics ( t
2.6 HG PANCH 6. 136 P<0.01) L=
PD-.1 PANCH -9.078 P <0.01) ( t=
PD1.1 (F = -4.927 P =0.039); HG + mimics + oe-NC
194.499 P <0.01) , blank HG  PANC- HG + mimics + oe-ZEBI1
1 PD-.1 ( [ = ( t=-5.264 P<0.01)
-17.241 P<0.01); HG + mimics NC ( £ =10.357 P <0.01)
HG + mimics ~ PANCH PD-.1 ( t=6.041 P=0.026) . 7o

( t=34.141 P<0.01); HG+

mimics + oe-NC

HG + mimics + oeZEB1

PANCAH PDLI
( 1= —13.044 P<0.01) . 6.
2.7 HG PANCH

PANCAH N



Acta Universitatis Medicinalis Anhui 2024 Jul;59(7)

* 1171 -

4 miR429
A: qRT-PCR miR-429

. C: Western blot
ZEBI1 . a. blank
**P<0.01; mimics NC

5
a: mimics NC  ; b: mimics
; mimics NC 2 ** P <0.01;
0.01
10
12
PD-.1

; B qRT-PCR ZEB1 mRNA
;D miR-429
. ¢, mimics | blank
ZEB1
;¢: mimics + 0e-NC  ; d: mimics + oe-ZEBI1

mimics + oe-NC P <

PANCH
T PANCHA  miR-429
miR-205 miR-200
141 miR-429) PDAC
Poooan miR-429
miR-429
PANCH

o

PANCH

14

o

( miR200. miR-

o Song et

PDAC
miR-429

miR-429



< 1172 -

Acta Unversitatis Medicinalis Anhui

2024 Jul; 59(7)

A: CCK-8

NC ; d: HG + mimics

0.05 #P<0.01;

; B: LDH
;e: HG + mimics + oe-NC
HG + mimics + oe-NC

6 HG PANCA
PDL1
a: blank ; b: HG

d: HG + mimics

**P<0.01;
0.01;

; e. HG + mimics + oe-NC
HG + mimics + oe-ZEB1 ;
HG + mimics NC

HG + mimics + oe-NC

HG PANCA
; C.D: Annexin V FITC/PI v a: blank ;b HG
;£ HG + mimics + oe-ZEB1  ;  blank :**P<0.01; HG + mimics NC

(AP <0.05 24P <0.01

blank

; c. HG + mimics NC

e

(P <

(AP <0.01

»¢: HG + mimics

*P<



Acta Unversitatis Medicinalis Anhui

2024 Jul; 59(7) < 1173 -

PANCH PD-.1
PD-LI
miR-429
PD-L1
TargetScan7. 2 miR429  ZEB1 mR-
NA
vqRT-PCR  Western blot miR-
429 ZEBI mRNA
[ miR-429
ZEBI mRNA
miR429  ZEBI . ZEB1
ZEB
o, 7 ZEB1
ZEB1 PD-.1 ",
PD-L1 T
. " PD-.1
. PD4.1/PD4
T
0, ZEB1
PANCH
ZEBI miR-429
PANCH .
miR-429 PANCH
. ZEB1 miR-429
PANCH .
miR-429 ZEB1
CDS*T PANCH
PANCH PD.1
o miR-
429 /7EBI1 PANCH
PANCH
miR-429 ZEBI . miR-429
CDS*T PANCAH
ZEBI miR-429
miR-429 ZEBI .
miR-429 /ZEB1 PANCH

10

11

12

15

16

7ZEB1 PD-.1

Ge W Goga A He Y et al. miR-802 suppresses acinar-to-ductal
reprogramming during early pancreatitis and pancreatic carcinogen—
esis J . Gastroenterology 2022 162( 1) :269 - 84.

Amrutkar M Gladhaug I P. Pancreatic cancer chemoresistance to

gemcitabine J . Cancers ( Basel) 2017 9( 11) : 157.

I 2021 27(2):87 -94.

Chovsepian A Prokopchuk O Petrova G et al. Diabetes increases
mortality in patients with pancreatic and colorectal cancer by pro—
moting cachexia and its associated inflammatory status J . Mol
Metab 2023 73:101729.

Guo D Tong Y Jiang X et al. Aerobic glycolysis promotes tumor
immune evasion by hexokinase2-mediated phosphorylation of IkBa
J . Cell Metab 2022 34(9) : 1312 -24.

Li D Wang H Song H et al. The microRNAs miR200b3p and
miR-429-5p target the LIMK1 /CFLI pathway to inhibit growth and
motility of breast cancer cells J . Oncotarget 2017 8(49) : 85276
-89.

Peng Z Ouyang X Wang Y et al. MAPKAPKS-AS] drives the
progression of hepatocellular carcinoma via regulating miR-429/

ZEBI axis J . BMC Mol Cell Biol 2022 23( 1) :21.

2016 28(8) :765 -8.
Takahashi K Ehata S Koinuma D et al. Pancreatic tumor microen—
vironment confers highly malignant properties on pancreatic cancer
cells J . Oncogene 2018 37(21) :2757 -72.
Kim D S Scherer P E. Obesity diabetes and increased cancer pro—
gression J . Diabetes Metab J 2021 45(6) :799 - 812.
Ghanavat M Shahrouzian M Deris Zayeri Z et al. Digging deeper
through glucose metabolism and its regulators in cancer and metas—
tasis J . Life Sci 2021 264:118603.
George S Jean-Baptiste W Ali A'Y et al. The role of type 2 diabe—
tes in pancreatic cancer J . Cureus 2022 14(6) : €26288.
Garg S K Maurer H Reed K et al. Diabetes and cancer: Two dis—
eases with obesity as a common risk factor ] . Diabetes Obes
Metab 2014 16(2) :97 -110.
Yin] Xu W Q Ye M X et al. Upregulated basigin2 in microglia
induced by hypoxia promotes retinal angiogenesis J .J Cell Mol
Med 2017 21( 12) :3467 - 80.
Song B Zheng K Ma H et al. miR429 determines poor outcome
and inhibits pancreatic ductal adenocarcinoma growth by targeting
TBK1 J . Cell Physiol Biochem 2015 35(5) : 1846 - 56.
Liu M Zhang Y Yang J et al. Zinc-dependent regulation of Zebl

and Yapl coactivation promotes epithelial-mesenchymal transition



* 1174 - Acta Universitatis Medicinalis Anhui 2024 Jul;59(7)

plasticity and metastasis in pancreatic cancer J . Gastroenterolo— cell carcinoma J . Cancer Sci 2017 108(6) : 1119 -27.

gy 2021 160(5) : 1771 -83. 19 XuY Song G Xie S et al. The roles of PD4/PD-L1 in the prog—
17  Budimir N Thomas G D Dolina J S et al. Reversing T-cell exhaus— nosis and immunotherapy of prostate cancer J . Mol Ther 2021

tion in cancer: Lessons learned from PD- /PD-L.1 immune check- 29(6) : 1958 - 69.

point blockade J . Cancer Immunol Res 2022 10(2) : 146 - 53. 20 Tang Q Chen Y Li X et al. The role of PD4 /PD-L1 and applica—
18 Tsutsumi S Saeki H Nakashima Y et al. Programmed deathdigand tion of immune—checkpoint inhibitors in human cancers J . Front

1 expression at tumor invasive front is associated with epithelial— Immunol 2022 13:964442.

mesenchymal transition and poor prognosis in esophageal squamous

Effect of high glucose on immune escape of

pancreatic cancer cells by regulating miR-429/ZEB1 axis
Zhang Zhichao' Li Guanghui' Zhu Xuehe' Wei Qiang' Wang Fei’® Zhao Haiping’
('Dept of Emergency *Dept of Hepatobiliary Surgery
Affiliated Hospital of Inner Mongolia Medical University Hohhot 010010)

Abstract Objective To explore the impact of high glucose ( HG) intervention on immune escape of pancreatic
cancer cells and its molecular mechanisms. Methods PANCH cells were treated with different concentrations of
glucose (0 7.5 15 30 mmol/L) for 24 h to establish high glucose intervention PANCH cells. miR429 mimics and
its negative control ( mimics NC) were transfected into PANCH cells which were divided into control group HG
group HG + mimics NC group HG + mimics group HG + mimics + oe-NC group and HG + mimics + oe-ZEBI
group. Flow cytometry was utilized to measure the expression level of cell surface molecule PD-L.1; qRT-PCR was
used to detect the expression levels of miR-429 and ZEB1 mRNA in cells; Western blot was used to detect the ex—
pression level of ZEBI protein in cells. The above-mentioned PANC- cells from each group were co-cultured with
CD8" T cells to establish a co-culture system and CCK-8 was used to assess cell proliferation activity; apoptosis
levels of cells were measured using flow cytometry; lactate dehydrogenase ( LDH) release assay was used to detect
the killing effect of CD8 * T cells on PANCH cells; dual-uciferase reporter system was used to validate the target—
regulatory relationship between miR-429 and ZEB1. Results HG could promote the expression of cell surface mole—
cules PD-.1 and ZEBI in PANCH cells ( P <0.05) inhibit the expression of miR-429 and exhibit concentration
dependence. Overexpression of miR-429 could significantly suppress the expression of cell surface molecule PD-.1
induced by HG in PANCH cells while overexpression of ZEB1 could reverse the inhibitory effect of miR-429 over—
expression on the expression of cell surface molecule PD-.1 induced by HG. After establishing a co—culture system
with CD8 " T cells compared with the control group the proliferation activity of PANCH cells in the HG group sig—
nificantly increased and the apoptosis rate and cytotoxicity significantly decreased ( P <0. 05) . Compared with the
HG + mimics NC group the proliferation activity of PANCH cells in the HG + mimics group significantly decreased
and the apoptosis level and cytotoxicity significantly increased ( P <0. 05) . Compared with the HG + mimics group
the proliferation activity of PANC cells in the HG + mimics + oe-ZEB1 group significantly increased and the apop—
tosis rate and cytotoxicity significantly decreased ( P < 0. 05) . Dual luciferase reporter gene assay confirmed that
miR-429 negatively regulated ZEB1. Conclusion High glucose promotes immune escape of PANCH cells by down—
regulating the expression level of miR429 negatively regulating the expression of ZEB1 mRNA and increasing the
expression level of cell surface molecule PD-.1 in PANCH cells.

Key words miR-429; pancreatic cancer; zinc finger E-box binding homeobox protein 1; high glucose; immune es—

cape



