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% RNA-342-3p/ 7K uin bR H Bt 3% 5 B 1/15F I B B =% -2 18 2% 7£ 1% AR
SEREDHER KIS

REZ, #ith%, H %, K, ¥ &
(BT LG BEBER R U1 35T 629000)

WE: BHK I RNA(mIR) -342-3p/ K i FRITEEFE B 1 (TUTL) /% i B U2 -2 (THBS2 ) 3 #% 16 5 R
I T /R A K miR-342-3p \TUT1 \ THBS2 mRNA ik 5B F RIS RN KR, HiE EEE2008 4£5 AF
2021 4F 3 AAEE T AL BEBEATARIA T T ARV ER A BRAR 5: 88 BRAAR A (n = 80) FHXT W 88 55 1E H LR AR (n =20) 2
WFFERT G o SR IZ BT 98 5 7 1t R G Wl e 2 52 0T 5 e T R i /7 I o 2 R 55 1E 8 2 2 miR-342-3p \ TUTI |
THBS2 mRNA {3835 o B0 BUE KB BEAR 545 Bt 20 B Ak PANC-1 2 i 53 S % BR AT (4% 4% miR-NC) \miR-342-3p 3
FIRH (Y miR-342-3p mimic) \miR-342-3p il FN4H (5% 4% miR-342-3p inhibitor) | Vector 20 ( 5544 pCS4-HA vectors) |
TUT1 21 (%444 pcDNA3-Flag- TUT1L) BAMERT BRZH (5544 sh-NC 18 EA) [ TUTT JTERAL (55 Y pGCshL-TUTI {4 ) |
miR-3423p 557 F 3k + TUT1 41 ( &) B %% 44 miR-342-3p mimic 1 TUT1)  miR-342-3p 5 F 3k + THBS2 4 ( [A) A % 4y
miR-342-3p mimic 1 THBS2) \TUT1 + THBS2 4 ( [F]i %% 4 pcDNA3-Flag-TUT1 F1 THBS2) . RN i1l £2-8 44
DU 10 2 20 M () B4 AE RE T, SR PR =AM ARAG I 10 2H 48 B ) 98 T 15 00, SR FA A S ZE RS R A miR-342-3p &
TUTI (W40 56 2, % il Western blot 3 46 I %F FR 21 . miR-342-3p i 7 35 40 A1 miR-342-3p #4413 41 PANC-1 4 fifg
TUT1 \THBS2 #EFRRIL . R IR SFE IR L miR-342-3p TUT1  THBS2 mRNA FAHXS 3k i i I8 T8 5%
EHHL (P<0.05) o A [EAEE AR I/ Ik T8 45 02 15 176 78 F0 A (] I 988 43 30 A8 35 i 4 2 b miR-342-3p %
TUT1 . THBS2 mRNA {355 W E R TG 24 8 L (P >0.05) ; &b 414 i miR-342-3p J% TUT1 ,THBS2 mRNA
MFRIE WS TP + AL (P <0.05) . B59% 0 h I, &2 PANC-1 4Hi i iy 4 FE g 7 LR 25 S ¥ e gt 3 L
(P>0.05), 353724 .48 72 h i, TUTT 20 244 )0 () 34 5 A8 07 38 S0 AR T Vecort 41, 4H M i I/ T- 38 1 3 8 T Vecort 41
(P<0.05), 355724 .48 .72 h i), TUTT JCBRAL 4 M0 03 8 R 07 S0 3 50 T B 1ok R, A48 O o 1 288 30 841 B Pk v R
(P <0.05), K537 24 48,72 h i}, miR-342-3p 014l 57 41 () 40 384 57 68 ) 8 25 5 T % R4 (P < 0. 05) , miR-342-3p i
FARH P AIMIETERE ) BT X RLE (P <0.05) , 155% 24 h [, miR-342-3p3d 3K3A + TUTL 41 \miR-342-3p f: ik +
THBS2 41 ., TUTI + THBS2 41 5 miR-342-3p ik 327K 20 () 240 N3G 5F RE ) He AR 28 e R Ge 12 L (P >0.05) . 1557 48,
72 h B}, miR-342-3p 333k + TUTI 41 .miR-342-3p 5333k + THBS2 41 . TUT1 + THBS2 41 [t 41 At 3 58 fiE 1 19 1 K T
miR-342-3p 3 FIKYL(P <0.05) , miR-342-3p 170 4L AN A A I T2 3 2 K F X BR4E (P <0.05) ,miR-342-3p 3 ik
SR YUY P TR 2 s TR HB 4 (P <0.05) . miR-342-3p 33751k + TUTI 41 .miR-342-3p i3 323k + THBS2 41 . TUTI +
THBS2 2H 40 1) 4 T i 255 T miR-342-3p 1 FGA2H (P <0.05) , miR-342-3p b IR 40 i vp BF A= B TUTT $iz 5 5%
PR 429 Y 3% BRI 1 Sl 358 % BRZH (P < 0. 05) , 278 A0 TUTT g BE R 12 G 3R I 15 0] BRAH L 22 7 o424 0
X (P>0.05), miR-342-3p it FeiRLH 41 TUTT F1 THBS2 5 [ AYAH X220 5 2 8 X0 IR 4 (P < 0. 05) , miR-342-3p
ORI 40 TUTT F THBS2 ZE [ A AH XS 23k 8 I X B4 (P <0.05) . &5 #3% miR-342-3p/TUT1/THBS2
T AT PANC-1 SRR 5 , (i i R T, 3 4 il DR AR 5 A5 IR 1) & R, miR-342-3p/ TUT1/ THBS2 i f& A B R 2
6 R TR AR

KB % RNA-342-3p s KU R IT BERE RS 5 15 368 I B AURR R -2 5 AR 545 a5 s RO 3

RESES: R735.9 TEREREM: A XE4HS. 1004-7239(2022)12-1119-08

Effect and mechanism of microRNA-342-3p/terminal uridylyl transferase 1/thrombospondin-2 path-
way in pancreatic ductal adenocarcinoma
HUANG Yalan,LAI Bo'an, YANG Ling,ZHANG Weishan, LUO Ting

DOI; 10. 7683 /xxyxyxb. 2022. 12. 004
5 B #2021 - 06 -22

YEZ R B 22 (1989 — ) 2, BT N, W, IR BRI, BF5E 7 ) < J D5 A8 B (1 B2 A 5%

WEEE P 151992 ) 2, PUIET N B A, A BEEE I, BT 7 1 55 PR 9% 59 5 E-mail :32830402@ qq. com,



« 1120 - S EFREFER http : // www. xxyxyxb. com 2022 4F 4539 #

( Department of Pathology ,Suining Ceniral Hospiial , Suining 629000, Sichuan Province , China )

Abstract: Objective To investigate the effect of microRNA ( miR)-342-3p/terminal uridylyl transferase 1 ( TUTL )/
thrombospondin-2 (THBS2 ) pathway in pancreatic ductal adenocarcinoma and the relationship between miR-342-3p, TUTI,
THBS2 mRNA expression and clinical pathological parameters of patients. Methods The specimens of pancreatic ductal adeno-
carcinoma (n =80) and the corresponding normal adjacent tissues (n =20) resected in Suining Central Hospital from May
2008 to March 2021 were selected as research objects. The expressions of miR-342-3p, TUT1, THBS2 mRNA in pancreatic
ductal adenocarcinoma and normal adjacent tissues were detected by real-time fluorescence quantitative polymerase chain
reaction method. Pancreatic ductal adenocarcinoma cell line PANC-1 cells at logarithmic growth stage were divided into control
group (transfected with miR-NC) , miR-342-3p overexpression group (transfected with miR-342-3p mimic) , miR-342-3p in-
hibitor group (transfected with miR-342-3p inhibitor) , Vector group ( transfected with pCS4-HA vectors) ,TUTI group ( trans-
fected with pcDNA3-Flag-TUTI ) , negative control group ( transfected with sh-NC lentivirus vector), TUT1 silence group
(transfected with pGCshL-TUTI vector) ,miR-342-3p overexpression + TUT1 group ( transfected with miR-342-3p mimic and
TUT1 simultaneously) ,miR-342-3p overexpression + THBS2 group ( transfected with miR-342-3p mimic and THBS2 simulta-
neously ) ,TUT1 + THBS2 group ( transfected with pcDNA3-Flag-TUT1 and THBS2 simultaneously) . The proliferation ability of
cells in the ten groups was detected by cell counting kit-8 ; the apoptosis of cells in the ten groups was detected by flow cytome-
try ; the targeting relationship between miR-342-3p and TUTI was verified and analyzed by luciferase reporting assay ; the ex-
pressions of TUT1 and THBS2 protein in PANC-1 cells in the control group,miR-342-3p overexpression group and miR-342-3p
inhibitor group were detected by Western blot. Results The relative expressions of miR-342-3p,TUT1,THBS2 mRNA in pan-
creatic ductal adenocarcinoma were significantly lower than those in normal adjacent tissues (P <0.05). There was no signifi-
cant difference in the expressions of miR-342-3p and TUT1,THBS2 mRNA in cancer tissues of patients with different ages,
tumor sizes ,lymph node metastasis and tumor stages (P >0.05) ;the expressions of miR-342-3p and TUT1,THBS2 mRNA in
high differentiation cancer tissues were significantly higher than those in medium and low differentiation cancer tissues (P <0.05).
There was no significant difference in the proliferation ability of PANC-1 cells in each group at O h of culture (P >0.05).
At 24 ,48,72 h of culture, the proliferation ability of cells in the TUT1 group was significantly lower than that in the
Vecort group (P <0.05). The apoptosis rate of cells in the TUTI group was significantly higher than that in Vecort group
(P<0.05). At 24,48,72 h of culture,the proliferation ability of cells in the TUTI silencing group was significantly higher
than that in the negative control group (P <0.05). The apoptosis rate of cells in TUTI silencing group was significantly lower
than that in the negative control group (P <0.05). At 24,48,72 h of culture,the proliferation ability of cells in the miR-342-3p
inhibitor group was significantly higher than that in the control group (P < 0. 05) ; the proliferation ability of cells in the
miR-342-3p overexpression group was significantly lower than that in the control group( P <0.05). At 24 h of culture, there
was no significant difference in cell proliferation ability among the miR-342-3p overexpression + TUT1 group, miR-342-3p
overexpression + THBS2 group and the miR-342-3p overexpression group (P >0.05). At 48,72 h of culture,the proliferation
ability of cells in the miR-342-3p overexpression + TUT1 group, miR-342-3p overexpression + THBS2group, TUT1 + THBS2
group were significantly lower than that in the miR-342-3p overexpression group (P <0.05) ;the apoptosis rate of cells in the
miR-342-3p inhibitor group was significantly lower than that in the control group (P <0.05) ;the apoptosis rate of cells in the
miR-342-3p overexpression group was significantly higher than that in the control group (P <0.05). The apoptosis rates of
cells in the miR-342-3p overexpression + TUT1 group,miR-342-3p overexpression + THBS2 group, TUT1 + THBS2 group were
significantly higher than that in the miR-342-3p overexpression group (P <0.05). The luciferase activity of wild-type TUT1
reporter gene in the miR-342-3p overexpression group was significantly higher than that in the control group (P <0.05) ,while
the luciferase activity of mutant TUT1 reporter gene had no significant difference compared with that in the control group (P >
0.05). The relative expressions of TUT1 and THBS2 protein in the miR-342-3p overexpression group were significantly higher
than those in the control group (P <0.05) ;the relative expressions of TUT1 and THBS2 protein in the miR-342-3p inhibitor
group were significantly lower than those in the control group (P <0.05). Conclusion Activation of miR-342-3p/TUT1/THBS2
pathway can inhibit the proliferation of PANC-1 cells, promote their apoptosis,and then inhibit the development of pancreatic
ductal adenocarcinoma. The miR-342-3p/TUT1/THBS2 pathway is expected to become a potential target for the diagnosis and
treatment of pancreatic cancer.

Key words: microRNA-342-3p; terminal uridylyl transferase 1;thrombospondin-2; pancreatic ductal adenocarcinoma;
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R R Mg e — T A T, PR R
L AW R RO L R BE :
B2 IR MR R BREIR o A, i T s
JEAE 30 n] BB BCREAE R AY B, [F] It ] 8 HS 3
BEIRG TS 45 BLPEBOR AR o TR A R
o R Y 3R B AR R, 2 e IR R 1Y 80% ~
90% "1, R G MO LA A A 4R 2R R R
AEJ), th TR B = RIS Wibr S, iz 2 2
R R AEAIE AL 5 78, S BULSHRYT AL A
SRR B BT 5 B E i S A AN T 6 A4
A, BMd sz e PR, S a ARAFRINME T
20% . R, TR AR I IR S A TR 9 R L
il iz PR A AT AT P2 W AR YT HE S H T A
P A, % RNA (microRNA, miRNA) HAT &
Jegtte , GEfS &R i RNA (messenger RNA, mRNA )
A mRNA B A8, 1 1 8 R IR g e ik
AT A& B, miR-342-3p 76 5 W g | T 200 i oo 55 %
o e o SR AR G, BLAT Al 1 9o 200 i 0 A4 o]
e 240 M 1= 28 A4 A 0 24T Dy, il A DA S0 e
JE M ST R T AR IR AT IS BB 1 (terminal
uridylyl transferase 1, TUTI ) A] X452 By miRNA £ 47
FRAFAL , 1] 42 2 1 o i P Al miRNA g 3k
VT I Fif 4 J8% 2 -2 ( thrombospondin-2 , THBS2 ) J2 Ifil /]>
WRBW A AR 18R 2 — , BA 2S5 80
PR ARG o A BRI, THBS2 HA
VAT L0 3 T AL AR R PR S e
RS R BV, HET, AR LT miR-342-3p 1
iR 48 B i 4 2 b 3R A 0 S 4% TUTT , THBS2
HHE PR3 8 i g 200 M A 0 A7 A R S ) B A DG
WiE, LTI, A5 miR-342-3p/ TUT1/THBS2
M T R S B P VR T S AL, LA Ay Pt i ea
M TS24,

1 #R57FE

1.1 ZHZURIE 452008 45 H % 2021 43
FEZ T L BEBEA T AR VA T AR VIR 4 AR 4 M
FEFRAS (n =80 ) FIXF N 9 55 1E W A LUR 4 (n =20)
IWFFEXS G o W BIAN AR : (1) S5 B 24 K 7
2RI A R R 5 (2) AR 4 R 42 52 2o Tk S
IBIT AR IT AR 1) 3 36975 (3) I IR %k o8
B (4) R PR T R s (5) B AE FIE R R4
AR . HEBRARIE: (1) & I 0 P b I
i (2) BIFEIE R A RS LB E . A
F5 30 3 B2 B 2 2 AR B 23 01 2 W AZ AL U

1.2 4B RF 508 AR 5 R A0 M bk

PANC-1 Wy B vp I RE 27 e b ¥ 40 i % s — 57 v 77 1R
HEBUE EIRA & A R EAEYRHEA RS
), SR TR £ s FE A A 2R AR b 20 R AP AR K B R Ak
( Dulbecco’s modified Eagle’s medium, DMEM ) Ity H
FBREREYHEARARA A, + SRR -
AR T M M i, DK PR I 1) 3 T A
HAM A A, TUTL #1 THBS2 — 41 A 26 [ Milli-
pore 3 H) ,miR-342-3p mimic A1 miR-342-3p inhibitor
H P A 24 2\ B, U 3R R Ak A
IR G A 20 i T B0 & -8 (cell counting kit-8,
CCK-8) i 7 & Wy H 3£ [H Promega /% ], Lipo-
fectamine 3000 \ TRIzol 3257 W B Jb 5% &b B A= £ AR
AR 93 A 2w, A8 95 7 2R I X B](shRNA
negative control ,sh-NC) 1 pGCshL-TUT1 /&A= T
A TR R et AT FRS )45 G Ao BO6 i
ARG B Y [E Syngene 23 F], M bR A B € H
Biotech /A Al , 7 AR5 7746 1 H 92 [E Thermo /A H]
1.3 XWHZE

1.3.1 KA EER A EHER K (real-time
quantitative polymerase chain reaction,qRT-PCR)
ERNERSEREAAMEZTEEAHR P
miR-342-3p % TUT1,THBS2 mRNA HjFKiEz B
i PR L RN 55 T 2R 50 mg, BT, 7E
RS, R A TRIzol 375 2 UG RNA, I
PrimeScriptTM RT Master Mix &7 & 5 5% 5% RNA,
miR-342-3p L iiF 519 ¥ %] B 5'-GCTACACATTA-
CAGATACCT-3', N iis5| ¥ 4 2l 5'-GACACCACT-
GCCATACCT-3"; TUT1 E 5| ¥ %41k 5'-TTCAT-
TAATCTGGTCCATCT-3", F 5| W) I %) S 5'-GTA-
ATCCTAGGTGATCTAT-3'; THBS2 |- i 25 91 7% 1]
5'-GTATCTCAGGCGTACCGGCT-3', FiE5 |5 H
5'-GCCTTAAGTGATGCCTAAGTCT-3"; Lk 3-8 18 H i
IS it & 1 ( glyceraldehyde-3-phosphate dehydrogenase,
GAPDH) 2y N 2, GAPDH L= i 51 ¥ ) 51| 2y 5'-GT-
CAATCCAGGTATATACCT3", F e &l ¥y 5 %) N 5'-
GTTATCGTCTATATTACCAT-3', qRT-PCR J h &
7% :2 x SYBR Green mixture 5 plL, PCR 1E [7] 5] 9 Fl
544 1 wl,cDNA 1 plL,JG RNase [iff 2 plL;
4295 CHIAEHE 5 min;95 CAME S 5,60 Cil
305,72 CHEfH 30 5,40 MEI, SR 2724k
FEmiR-342-3p TUT1 . THBS2 mRNA AH%} 51kt
1.3.2 #pasEs R ARS8 IR 40 i Ak
PANC-1 4% DMEM | & F 37 C & &35
5% CO, MEFRAE TP G IR . A0 MRl & B ik 80% LA
FIE, 3B SR, 8 T B IR 4k 2% vh W ( phosphate
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buffered saline , PBS) #15t 3 ¥k, 4R (A B S AL 40 Mg,
TR, PBS Wk 2 Uk, A S AR R 8 10% fiG A 1
I DMEM Hrgk 22555

1.3.3 4R EfoE BT Hd K PANC-
A, AL 1 x 10° A4 F 6 FLik,
TRFU 58 10% FR 4= 5 1) DMEM 85557 24 h, fR4i g
AR BAGEE 80% ~90% B EAT % g B 6 fLik
) PANC-1 4l Jitg, W 5 8% 32, PBS 35 Uk, I A H
Lipofectamine 3000 %% Y 71| Fir & 47 TR G K4l
M1 A 10 40, 43 50 ok X B4 (5% 4 miR-NC) |
miR-342-3p i 3 35 41 (% 44 miR-342-3p mimic ) |
miR-342-3p 3 1) 300 2, (e Y miR-342-3p inhibitor) |
Vector 4 (%% Yt pCS4-HA vector ) , TUT1 2 ( ¥4 4
pcDNA3-Flag- TUTL ) |, B BE 4 (5% 4% sh-NC 1835
BERUA) TUTL PUBRZH (% 9% pGCshL-TUT1 #ifk) |
miR-342-3p 3:L 635 + TUT1 4 ( [A) I %% 44 miR-342-
3p mimic 1 TUT1) \miR-342-3p i F ik + THBS2 21
( [R] B} %% 4t miR-342-3p mimic #1 THBS2) , TUT1 +
THBS2 41 ( [F] i ¢ peDNA3-Flag-TUT1 #1 THBS2) ,
P RRULH] AR R TR Y L 48 h JE IS aE 4
1.3.4 CCK-8 ZMillZAMAEHEES AT
ZH . miR-342-3p #f FRiK 4 miR-342-3p 1 4] 71 41 .
Vector 2, TUTT 41, B ¥ % B8 25 . TUTL 3T 3R 21
miR-342-3p #1763k + TUT1 4] .miR-342-3p 1 #ik +
THBS2 41 .TUT1 + THBS2 40 % %/ K ) PANC-1 41
Ji, AAEAL 1 x 10° A 41 i 322 F F 96 LA, B T
37 C ERFRIEL 5% CO, G FRAR TR 5%, 0 3 F
24 48 72 h BPEUH RS, BLINA 10 pL CCK-8 i
N, ARLLRE SR 4 h, FHEEAR O 25 FLIBOG R, OB
{ERER, ARG B AR T BRR . SCIR TR 3 IR, BUAA.,
1.3.5 RRAAMARNZEAMRATER BT
HEZH \miR-342-3p i A4 .miR-342-3p 1l 71 4
Vector 21, TUTT 24, B 1 % B8 2H . TUTT 30 3R 21
miR-342-3p 753k + TUT1 4 .miR-342-3p 1t ik +
THBS2 £ \TUT1 + THBS2 41 % %kt 2k £ ] PANC-1 41
Ja, LAEAL 1 x 10° A4 Fh T 6 LA, AR & 2
VY TR i B VR A T IS 4 i, PBS TR
EA01,3 000 r + min "' B0 10 min, 3 B EHTE
ERYHML, A3 S WL IR V-5 R
% (fluorescein isothiocyanate , FITC) JR 5], G &
20 min, 1 h J&5 {5 FH 9 = 40 e 430K 4541 PANC-1 41
HEE TR TR

1.3.6 WKXEZEHRERLEKRTN miR-342-3p 5
TUT1 W EB @ X & i@ if Targetscan [ 3t i ]
miR-342-3p 5 TUT1 Y 3" JE % i X ( 3'-untranslated

region,3'-UTR) 45 G s 07, 2K F 55 Tl 6 =X S g 1%
MEERZHPY 18 5 A5 5 miR-342-3p 45 45 B 4F AU Bl 5%
AL TUT13'-UTR ¥ 41, ok 3] pGL-3 256 R il
A B B AR TUTI X B 4 7 Y 3 52 4 1 5
LRGSR 24 h 1) PANC-1 4 g+, 48 h J5, R F ¢
3R AT S DR 0 o A ) B A U R 58 A Y TUT
X PR PG PE . SEIRE AL 3 W, UM,

1.3.7 Western blot % # il PANC-1 48 Bf th
TUT1.THBS2 B %iE B0 AL miR-342-3p

b IR AT miR-342-3p 514 PANC-1 i i)
FAJF,3 000 r - min~ B0 5 min, 1A 1R
W, >R FH sl PR 2 1200 B TR B P e
Tt T2 M- 3R PN s T i R e FL YK 0 25 B I B 1, A T
1h, 5% ohl vh v AR 9 o4 56 B 45, m A TUTI
(1 :1000FF)  THBS2 (1 : 1 000 k) —Hifn
GAPDH HipfA& (1 : 1 000 #i#¢) , 4 Cidk., =ik T
WEE 40,2 h JE Rk =80, g2 v v gk, Ak &
ik i, 0 Id &, DL GAPDH Sy N 2, i ]
Image J #FEAT H B8 HE &0, H Y& H A
Fik i Dl H I K BEAE S W28 K EE (R HE
FIR. LEHEE 3K BIE,

1.4 Seit=fsbsE )i ] SPSS 23.0 ik 4T 481t
FOrHTe TR GTRI AR £ FRifE2E (2 £ 5) R,
2 28] L BCR H ¢ K, 224 8] L BCR L 2R 5 2
G307, P <0.05 N ESAEGITFE L,

2 #R

2.1 miR-342-3p % TUT1,THBS2 mRNA 7 &5
SEREALNESEEALAFHHETRIEEHE
Jif R S 45 R 8 41 40 b miR-342-3p ., TUTI , THBS2
mRNA ARk /4351 1.03 £0.02,0. 98 £0.03
1,04 +0. 02, 95 55 1E # 41 41 H miR-342-3p \ TUT1 ,
THBS2mRNA [RFHXF RN T334 1.67 £0.39 1,53 +
0.44 F11.75 £0. 52; IR G4 I 2140 miR-342-3p .
TUTI . THBS2 mRNA [FJAHX &k & g 1K T8 55 IR
M , ERAGIFE (P <0.05),

2.2 BRBRSERERESALA D miR3423p K
TUT1,THBS2 mRNA RiZ5 B HIGRFIEFZSH
FIXER S5RWE 1. ARAER Mo ERE e
RS M9 o3 W A8 K i 4 40P miR-342-3p J¢ TUTL
THBS2 mRNA (1) &k L 2 F ¥ RG24 & X
(P>0.05) ; B4k i 41 41 miR-342-3p K& TUTI |
THBS2 mRNA ({335 2% & T + (IR b4 2,
ZRAGITFEX(P<0.05),
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#1 [HESEREEASH miR-342-3p, TUTL  THBS2 mRNA £ik 5 85 ERRELSHNLR
Tab.1 Relationship between miR-342-3p, TUT1,THBS2 mRNA expression in pancreatic ductal adenocarcinoma tissues and

clinicopathological parameters of patients (x£s)
ZH n miR-342-3p 13 P TUT1 mRNA 13 P THBS2 mRNA 13 P
i
<65 % 37 1.63 £0.47 1.53 £0.39 1.69 £0.51
0.382 0.747 0.416 0.517 0.549 0.374
=65 % 43 1.64 £0.48 1.58 £0.41 1.73 £0.54
i EAR
<3 cm 36 1.65 +£0.46 1.54 £0.42 1.71 £0.53
0.713 0.412 0.294 0.674 0.418 0.598
=3 cm 44 1.69 £0.45 1.57 £0.38 1.74 £0.50
iR AL R
[=axia 49 1.74 +0.51 s 101 0.003 1.68 £0.47 7 156 0.001 1.89 £0.57 4,279 0,008
i+ Kk 31 1.37 +0.41 ’ ’ 1.23 +0.31 ' ' 1.41 £0.42 ’ ’
N
A 53 1.72 £0.49 1.59 £0.54 1.77 £0.54
. 1.724 0.095 1.886 0.084 1.021 0.163
Jc 27 1.51 £0.37 1.42 £0.37 1.62+£0.43
Ji g 248
I +1 33 1.56 £0.47 1.52 £0.38 1.64 £0.39
1.064 0.107 1.176 0.112 0.913  0.293
m+1v 47 1.73 £0.49 1.61 £0.43 1.79 £0.57

2.3 &40 PANC-1 {HRERVIEsERE WFNABATF 5B 3% 24 h B, miR-3423p i £ 15 + TUTL 44,
bb#s ZERIWNFE2 £33 . FK4MA 1, 5550 h A, miR-342-3p 3 Fik + THBS2 41, TUT1 + THBS2 4
4 PANC-1 ZHMIAYIEFERE ) LB 22 e B Geit 5 miR-342-3p i SRk 21 A 40 i 184 58 RE ) L 85 22 5
B (P>0.05), }%7%24 48 72 h i}, TUT1 ZH 400 WIFE T FE X (P>0.05), 35 48,72 h B,
MIEFERE I B BFMR T Vecort 41, ZRA LI miR-342-3p i35k + TUTL 41 \miR-342-3p i &3k +
X(P<0.05), TUTL 4140 9 T-% B 2% ¥ T THBS2 41 . TUT1 + THBS2 41 {1 20 i 1% 5 B 1 ) (5 3%
Vecort 4], 2R AT FE X (P <0.05) . 3724, ART miR-342-3p iF Rk, Z R A G F R L (P <
48.72 h if, TUTI PURAI ARG FEBE D B & T 0.05) o miR-342-3p il 5 41 40 i i) o 7 (51K
BIPEXSIRA, 2 A e B (P <0.05) . TUTL XA, 25 A 480128 L (P <0.05) ;miR-342-3p
DR AR TR BB AR T A IR AL, 2 SRR AN 08 TR B 3 TR A, 2 A 4
Gt FEE L (P<0.05), T E X (P <0.05); miR-3423p i3 F ik + TUTI
B 24 48 .72 h B, miR-342-3p 7 £H i) 248 ZH .miR-342-3p i F 3k + THBS2 44 . TUT1 + THBS2
MUEFRE ) e T AL, 2 R A SR AR TR ST miR-342-3p W FikA, =
(P <0.05) ; miR-342-3p joF 335 41 Y 41 g 384 5 fiE FAGIHFEX (P <0.05),
BEMRTXIRH, ZRAGIFEL(P<0.05),
%2 Vector 15 TUTI 44 PANC-1 401858 6 1 AN A RRIE 1= R bL 3%
Tab.2 Comparison of the proliferation ability and apoptosis rate of PANC-1 cells between the Vector group and TUT1 group

(x 5)
o G Bl S i
451 \ — ziﬁifl@iuﬁﬁﬁbj](”ﬁj‘ﬁf;%)h — JET-5%/%
Vector 4 3 0.12+0.03 0.36 +£0.08 0.57 £0.14 1.03 £0.27 5.94+1.63
TUTI 4H 3 0.11 £0.05 0.22 +0.06 0.36 £0.09 0.58 +0.16 32.84 +5.89
t 0.216 3.419 4.546 7.184 16.735
P 0.694 0.027 0.015 0.001 0.001

£3 PHXERAS TUTL RENE PANC-1 405 A8 H Fn 4B T R L%
Tab.3 Comparison of the proliferation ability and apoptosis rate of PANC-1 cells between the NC group and TUT1 group

(x£5)
Y AR e ) OROEREE) .
2H 51 W12/
20 31 n 0h 24 h 48 h 72 h ML/ %
BH P B2 3 0.11 £0.03 0.28 £0.06 0.37 £0.09 0.74 £0.21 7.05+1.87
TUT1 Bk 3 0.13 £0.04 0.42 £0.11 0.73 £0.18 1.39 +0.38 2.29 +0.96
t 0.198 3.127 4.918 8.364 9.156

P 0.745 0.032 0.011 0.001 0.001
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x4 FTHRZH . miR-342-3p #H504H . miR-342-3p iF 3K 1% 2 . miR-342-3p i1 Fi£ + TUT1 H,miR-342-3p iF Fix + THBS2 4H
#1 TUTI + THBS2 4848 ff 48 5 £ 1 0 4 A8 1 28 b 52
Tab.4 Comparation of the proliferation ability and apoptosis rate among the control group, miR-342-3p inhibitor group,

miR-342-3p overexpression group, miR-342-3p mimic + TUT1 group, miR-342-3p mimic + THBS2 group and TUTI1 +

THBS2 group (x%5s)
I G S RE ) (O
41 N W IH AE EX(ED) e
0h 24 h 48 h 72 h
pOgicE| 3 0.11£0.03 0.31£0.09 0.75 +0.21 0.92£0.27 6.01 +1.75
miR-342-3p #5541 3 0.14 +0.04 0.59 +0.16* 0.82 +0.27° 1.46 +0.39° 2.03 +0. 18"
miR-342-3p o ik 4l 3 0.12+0.02 0.21 +0.07® 0.57 +0.13° 0.71 £0.32° 27.84 +6.31°
miR-342-3p i %5k + TUTL 4 3 0.13 £0.03 0.23 £0.05 0.39 +0.11° 0.52 +0.21° 33.45+7.19"
miR-342-3p s ik + THBS2 41 3 0.14 £0.02 0.21 £0.04 0.45 +0. 10" 0.58 £0. 19" 34.72 £7.24%
TUTI + THBS2 41 3 0.13 +0.04 0.24 +0.08 0.46 0. 14" 0.61 £0.21" 29.87 6. 16"
T X BRALE A P < 0.05 5 55 miR-342-3p jd K3k 41 4R P <0.05,
] a ! > a1 Q2 2 a1 Q2 i
E"- EV: # E" ;I‘; ‘ El; Jg i
;;.4 ‘a« ’: v * 'iw;f :;‘.4 = a3 ogod T (o] 1 ogod > lm |
. AP . A A i -
:?A ,—:‘Bu 24 -1C ) 3 e D""J e F e | ‘
v"n'r" v"l"“y‘ v“ﬁ.‘[‘ v"v‘l‘l‘ T Y m'? T rrw‘y 1"'1““ T 'v*w‘!. T 'Mr,y, vn——rl T 'r‘1 T j 'vu:v:| vvv-w‘g_ v||"r‘:': v---n‘qo T ‘vn':g vvyvm'y; 'Hn‘E v‘V’m‘g T
FITC FiTc FITC FITC FITC
»1 va s | =2 | o |
g 3 ‘ g 3 | g 3 g 3 T 3 [
2qo 2R 2 qo i ﬁ,im egoe ok (03 eyoe las oya 2 :ua
| *{ 3 m ;| ‘ ! ‘ 3 ’ B
ijF ch 7 TSH" TEI", - 4 -
‘Hr:w:y vln'w‘!:‘ nv"r'; vvn’ruy: T ‘nvtg vvn'r"y: Hm‘!: nwr‘!: T ,,n m’ T vm'l Ty "w rr 'm‘w y'v’rlr- ~--mv" T v'"n“ Ty V'V‘v» Y ‘v
FITC FITC FITC FITC FITC
AT HE4H ;B miR-342-3p 1 k4 ;€ miR-342-3p I FI4L ;D : Vector 41 ; E: TUTL 41 ; F: JHPEXTHRAL ; G TUTL YLER4L; H: miR-342-3p i Kk +

TUTL 41 ;1:miR-342-3p j33%5K + THBS2 44 ;J: TUT1 + THBS2 4 ,

E1 3+BRZH .miR-342-3p iK% H . miR-342-3p i#FI54H . Vector £, TUT1 48 [APE3T BB . TUT1 2K 4H .miR-342-3p 1T &
3% + TUT1 22 .miR-342-3p 5$ R 3i% + THBS2 42, TUT1 + THBS2 A4ARLAT1HER

Fig.1 Apoptosis of PANC-1 cells in control group, miR-342-3p overexpression group, miR-342-3p inhibitor group, Vector
group, TUT1 group, negative control group, TUT1 silence group, miR-342-3p overexpression + TUT1 group, miR-342-3p
overexpression + THBS2 group and TUT1 + THBS2 group

2.4 miR-3423p 5 TUT1 W R X EZSER 2.5 FTERA.miR-342-3p i1 K% A F miR-342-3p

%%D—'L Izl 20 %%%%?&%gﬁi‘:%ﬁﬂ—_\" Xﬂ‘/ﬁxﬁgﬂ iﬂ] jﬂ]ﬁuﬁuzﬂgmﬂﬂ I:P TUTI\ THBSZ g E *E X{I’%Jjﬁ%
miR-342-3p i FIR A B AR B TUTT 4 45 25 A

E‘J%ﬁ'ﬁ?@ﬁ?ﬁ‘@ﬁ%ﬂyﬂ 1 02 + 0 19 \] 74 + 0 67 ttiﬁ éljit:%y_ll 3@ X‘Tﬁﬁéﬂﬂ] mlR-342-3p ﬁ%%iigﬂ
AR TUT1 B2 R BTG P43 314 1.01 £0. 23 Yifgh TUTI B E X RR &0 5 1.02 +
1.03 £0.22, miR-342-3p MIBAUMMBTEER ) 67 1 63 20. 18, THBS2 2 [ MM 35 50405

TUTT e 5 FE DN B 5 28 B P 025 = T X R, 22 " .

WoOCEFIG E S AL EZR LG T HE I ZH 20 B TUT1 25 pAH R Feab 2405 1. 01 =
(P>0.05). 0.05.0.49 +0.03 , THBS2 ZE [ {9 A%} 2 1554 5 Hy

R
miRNA (bottom) 0.95 +£0.07.0.34 +£0.06, miR-342-3p i ik 4 4

Position 16-22 of TUT1 3' UTR 5' . .. AGACAUGGCOCCUGAAGGGCAAL. . e

hsa-miR-342-3p ) AGOCAGOGAGO0CEGUCCOGLD M Mg TUTL A1 THBS2 5 1 A X 3835 & i 3 5 X
WA, Z A G5 X (P <0.05) ;miR-342-3p 1
2 miR-342-3p 5 TUT1 BB EX &
1|55 26 4 TUT1 THBS2 0 BBy
Fig. 2  Targeting relationship between miR-342-3p and AL A EAEL RS
TUTI ELT XA, 2R AFRI¥E L (P<0.05),
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miR-342-3p miR-342-3p
X R Fu vl X B2 ik EIEE

TUTI  A— ’ TUTL SR S
| —

THES —W— . i)

D, CAPDH ——

GAPDH

B3  fE.miR-342-3p 5T %% A miR-342-3p #0507
B4R & TUT1,THBS2 & H %K i% ( Western blot)
Fig.3 Expression of TUT1 and THBS2 proteins of cells in
the control group, miR-342-3p overexpression group and
miR-342-3p inhibitor group ( Western blot)
3 itig

BRI o — P B TR A A vy 4T A R G L
T o MTAFR , B ) A AR B i LT %0
14 K9 FUBRR IR B, ELAE o 5 01l ml by B 2 25
AR, 11 LA VEFR R, URA A==k
JYRCRAAE o H AT, A R I AT HRIA P
VIR T AR (HIE 80% I #1120 C )& T 1 0]
BT RAERER . U 20% 5B A AT BL
Fr PR, 10% BB E A AT BRI VIBR T, i B
MFARIIT R, BE YA R R 20 A H L)
PR, UG H 2" o AT BRI S a
SEFFRAUN 5% , J2 % UL IR vh o 78 3 A0 1
PERRE o R, 8 ) BRI A RIRYT
BRI IR T BUIR o

miRNA 25 20 Mg 9 58 | 4 1255 22 b AR B R A
PTG IEEE . miR342-3p 14 SY ik
Gty , A W5 R W], miR-342-3p ] i i 48 ) ACE
P FOXML e g 58 GRS FIRZE™ . miR-
342-3p ib n] i i BRI E2FT 92k R P A iR
MYC fy5ERIETE " . A BT, miR-342-3p 1]
A ) AGR2 I A /) 48 il 2 2 0 ) 46 58 1 2
B, ST miR-342-3p L8R L E B | H IR AR
i FLURE T A E TR Z B B HTSE T miR-
342-3p TP ik T8 I A BB B b S
TG, ARBESERT T miR-342-3p 1E R S48 I v
VR, 8 4 W% miR-342-3p Xf TUT , THBS2 f)
VA F 36 56 3F miR-342-3p/TUT1/THBS2 i }§% 7E
i S A TR PP Y A

TUTL &R g PR I % A% I, 4 DR i 19 1L
RS U6-snRNA [ 30 X454, 75 LSM2-8 1
SAINEEE . A BT M, TUTL AL i (4
& miRNA {9 FRFF B BEAL , oK [l e il miRNA B3
SEVEFIEE AR miRNA #9323k, 76 B PR 40 i ik
MG63 F1 U208 i, 45 TUTT 83205 n] LU il 40

B, THBS2 J&— R 45 45 & 1 8 11, 7681 4 15
2OMEE I G B kR H A A
FAY . AT 5T @R, THBS2 78 £ #U h 2 % %
KA BF 9 45 SR B 7R, miR-342-3p K& TUTI .
THBS2 mRNA i 5 8 B9 2H b i A X R ik i
BER TS R AL, R SEREAS
miR-342-3p &% TUT1 ,THBS2 mRNA [/) ik 5B H& 1
AEUR IR /N b L 5 R T A B S MR A I TE O
155 Jie 1 43 A AR B A O, LA i 4 A o R 4 21
(AR FRIA e 2 e T rh + IR S AT SS
PR, miR-342-3p \TUT1 ,THBS2 1J GEJ& T4 Js 3L
, FLFR TR B 0 B8 BH 1k JBe T A8 R 98 1% & A R0
K&,

T AESE miR-342-3p 75 kiR T 8 e b i A
FAML ), A< HF 58 % F CCK-8 1 3t =X 41 g A 44
PANC-1 ZiffL (37 AR T 1 00, 45 SR R, i R ik
miR-342-3p 7] L4 k] PANC-1 £ fid (it 384 5, £ 1k L
P 7P miR-342-3p (19435 AT LAf2 i PANC-1 41
LR 3, BEAR L T, ABFR I & B, i Kk
miR-342-3p W] {g 3 b RHFAE R TUTL #2405 LR i 2
FEE B 5 1 F3k TUTL J5 , PANC-1 41 ifd 11 34 5
AEJ) W FRAL, TR B 2 Ty, LB TUTL /Y 3R35
J& , PANC-1 20 ffa it 3 58 8 ) W I 35 T s, TR
AR 3 £ 3k miR-342-3p J5, PANC-1 41 fifg i)
TUT1, THBS2 & [ 1Y 3% ik & 25 3, 1 40
miR-342-3p 355, TUT1  THBS2 2K [ % 32 1k |
FREAG. UL b5 R 1B, miR-342-3p 5 TUTI,
THBS2AAAEIEAHIG R R o A 1 i — P B0 iE miR-342-
3p/TUT1/THBS2 i % X} PANC-1 4 Jifd 3% 5 FJH 1
A HIBL ), A BF 90 2R I R e S 55 ok W %%
miR-342-3p %} TUT1 1 THBS2 [ 1E F, 45 5 7%,
miR-342-3p 3 # ik + TUT1 41 miR-342-3p i ik +
THBS2 4 TUT1 + THBS2 21 {4 a4 FE e ) B & (KT
miR-342-3p 3 Fik4H ., miR-342-3p i ik + TUTIL
4 . miR-3423p 3 32 3k 41 + THBS2 41. TUTI +
THBS2ZH (1) 41 Jfd 1 9 7= %% 8. 3 5 F miR-342-3p 1
PR 4 X B, miR-342-3p/TUT1/THBS2 3 % AJ
DA PANC-1 20 i35, JF A2 s L T

25 TR, 1 F ik miR-342-3p AT AP PANC-1
YA A I, A A L T, 20 P o R A R 1Y
K, FHHLH T B8 5 miR-342-3p/TUT1/THBS2 i ji%
AKX,

S &3k
(1] ZRfE, g, NH 07 , 55 BCT2 e K AE B R 545 g v i 3
B Rk JR R AR A A R PR R [T ] o [ R A iR T
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