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[ Abstract ]| Background and purpose: tRNA-derived fragments (tRF) are a kind of short non-coding RNA (14-30 nt) that
influences the course of cancer. This study aimed to investigate the molecular pathways that might underlie the effects of tRF-Pro-
CGG on the biological behavior of mouse pancreatic cancer cells. Methods: Real-time fluorescence quantitative polymerase chain
reaction (RTFQ-PCR) was used to assess the expression of tRF-Pro-CGG in mouse pancreatic cancer cell lines pan02 and LTPA,
human pancreatic cancer cell line Capan-2, and normal pancreatic cells HPDE6-C7. tRF-Pro-CGG overexpression in pan02 cells
and LTPA cell suppression were achieved through lentiviral transfection, and RTFQ-PCR and Western blot were used to determine
overexpression and knockdown effects. Cell counting kit-8 (CCK-8) was used to detect cell proliferation. Transwell assays were
used to detect cell migration and invasion ability. The effect of tRF-Pro-CGG on the growth and metastasis of pancreatic cancer
transplantation tumors in nude mice model was investigated. H-E staining was used to observe the histopathological structure
of transplantation tumors. Western blot was used to detect the expression and phosphorylation of proliferation-related protein
Ki-67 and metastasis-related proteins. Western blot was used to assess the expressions of cadherin, vimentin, phosphoinositide
3-kinase/protein kinase B (PI3K/AKT) pathway protein and phosphorylation in transplanted tumor tissues. Results: tRF-Pro-
CGG expression was lowest in the mouse pancreatic cancer cell line pan02. Both mRNA and protein expression levels of tRF-
Pro-CGG were significantly increased (P <<0.01) after transfection of tRF-Pro-CGG mimics in pan02 cells, and cell proliferation
ability (P<<0.01), cell migration (P<<0.001) and invasion ability (P<<0.001) were significantly reduced. A significant decrease
in the volume (P<<0.01) and weight (P<<0.001) of transplanted tumors in nude mice was observed, and significant necrotic
and apoptotic cells in transplanted tumor were identified. In transplanted tumor tissues of nude mice, the Ki-67 proliferatien
index and expression of vimentin were significantly decreased (P<<0.001), while E-cadherin was increased (P<<0.001). The
expressions of PI3K, P-PI3K, AKT and P-AKT were significantly decreased (P<<0.001). There was no significant difference in
the number of liver metastases from pancreatic cancer (P>>0.05). The mouse pancreatic cancer cell line LTPA had the greatest
level of tRF-Pro-CGG expression. The mRNA and protein expression levels of tRF-Pro-CGG were significantly reduced
(P<<0.01) after transfection of tRF-Pro-CGG inhibitor in LTPA cells. The proliferation ability of cells was significantly increased
(P<<0.01), the migration of cells (P<<0.001) and invasive ability (P<<0.001) were significantly increased. The volume (P<<0.01)
and weight (P<<0.01) of transplanted tumors in nude mice were significantly increased, and a limited proportion of necrotic
and apoptotic cells were seen in nude mice tumor tissues implanted. In the transplanted tumor tissues of nude mice, the Ki-67
proliferation index and expression of vimentin were significantly increased (£<<0.001), while E-cadherin was decreased (P<<
0.001). The expressions of PI3K, P-PI3K, AKT, and P-AKT were significantly increased (P<<0.001). There was no difference in
the number of liver metastases from pancreatic cancer (P>0.05). Conclusion: Overexpression of tRF-Pro-CGG reduced pancreatic
cancer cell proliferation, migration and invasion in mice, slowed the formation of pancreatic cancer transplanted tumors in nude mice,
and decreased Ki-67 proliferation index and expression of vimentin and PI3K/AKT phosphorylation levels. The PI3K/AKT signaling
pathway may be regulated by tRF-Pro-CGG, which may suppress the development of pancreatic cancer.
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/1N SRS I 98 40 T 2R pan02 . A B I 9 400 it 2R
Capan-2F11E % B 40 iU HPDE6-CI [ = )
2B b AR A Rl 2R A e A M B R Gy, N
198 I 96 20 JfL 2R LTPANE [ 1 5L A= ) BL B A B
NE, A1 ( fetal bovine serum, FBS) .
DMEM¥;F= 3L | A . FH&E R WA EE
GibcoAF], tRF-Pro-CGG mimics. NC mimics .
tRF-Pro-CGG inhibitor, NC inhibitor/Fikr . $itRF-
Pro-CGG M riboFECTTMCP#4 YR 77 (1 1 JH 456
AR AR AR H), RTFQ-PCRIZH & H
A Takara/A v, ZHHITHEGAH & (cell counting
kit-8, CCK-8) Il 4 3£ FEMCEA W, Matrigellly
HIEEBDA ], S Rl fh2g kOGin e B 58
EMillipore/A 1), B-actinbilh . HiKi-67Hiik . it
vimentin, ${E-cadherin, $TPI3K . HiP-PI3K. $T
AKT K HiP-AKTI H %[5 Abcam /s 7], BALB/c
I A BTN IR S5 S RH A FR A F
1.2 Fik
121 a3 icfott g

R AE3T C . COLMRRAE R 5% 1)
DMEM#; FR B G 58, SR ETH10%0
FBS. 100 U/mLE$EZE 1100 UmLEEE . Fik
FXPECE R AN L AEL2.5 X 10° 41 i /m LY
WEIMAR 6L T, HEeERAifFld, |
B9 B 15 3180%. *ETELipofectamineTMmOOE’J{E
FHA 4, HItRF-Pro-GG mimics M inhibitor% 4
AN IS 19724 h, P TIR S50
1.2.2 RTFQ-PCR %%

FIFHTRIzoliA 5 ( 9¢[E ThermoFisher/s w] )
T E AR B RNA, 0 5 Sk B RNA R
B0 &l 4 cDNABL AR, JF#EFTRTFQ-PCR
Pis, P& 95 °C 5 ming 95 °C 15 s,
58 °C 30's, 72 °C 30's, FLA0EIR. AT

ey 510 B NS A Y ARG R A, U6
W HVENTZ% . (RF-Pro-CGGH ¥ IE 4% N
5'-GGCTCGTTGGTCTAGGGGTATG-3", X
B R5'-ACGTGTGCTCTTCCGATCTGAA-3';
U651 #11E X 4% H5'-GCTTCGGCAGCACAT
ACTAAAAT-3', & LHEH5'-CGCTTCACGAA
TTTGCGTGTCAT-3', FJJ]2* *“4+ 8 tRF-Pro-
CGGHFHIFHXTRIBIKF-
1.23 CCK-85%3

W %ot A K U B 4 A X 10 41 i/ £L
Bioifiive roefLah, fLIAFN100 pL, 40
JHLRRPBE TS 43 591 T 550 . 24, 48, 72F196 hiin A
10 L CCK-8ikH, AhFHIFLIE FEBEIR 22 v R 5 WK
( phosphate-buffered saline, PBS) , ##96fL#x
B T37 C. COMBBPEH %G FAH T IRE
2h, MHE450 nmALAHERYIOEEE (D) 1H.
1.2.4 Transwellit # Foi3 & £ 35

WA F XA R I ALk e h, FTCINYE
R 7236550 mg/LAmatrigeld%1 = 8HY HL i H BE
i ET S IR RS, FHBEE P eI A 4 i S
& 10%FBSH o8 A 5 37 L2 Ak, 4L
10 000 r/min&5.[>5 minfi & B, PBSUL
20 JE A TC I 35 R B d B BT . A BUS 78
A FE RN B s = i in AS X 10°
AL, ARFEI 500 pL . B S A 2410
W, HE R IEE P HIATO00 nLE A 10%FBSHISE
TR, AIAE3T °C. COMRTIREUN 5% 5%
R EEFR24 h, S EUH AT RLT, T
HIPBSIEBE2UK, H4%Z B P KA 2 15 min
J7, FH800 pL 0.5%%5 fh 5 de i Je 420 min, +
5 A B AUEE T XA T RO IR
1.25 hh ki

VRIS JE W e BALB/ R FUREHL /3 42l (4
HIH ) , ¥id FIktRF-Pro-CGG (tRF-Pro-CGG
mimicsZH FINC mimicsZH ) Apan0221 iy 1 fii IR F-
Pro-CGG ( tRF-Pro-CGG inhibitorZ] #INC inhibitor
) WILTPAIAE B2 B T ST 2R RUA Y,
SRR R SR 5 X 1041 i /m LAY 0.2 mL B4
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JeE, ST e R B S R AR AR A .
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() pan02 4 g K2 i fRtRF-Pro-CGG ( tRF-Pro-CGG
inhibitor4] FINC inhibitor ) AYLTPAZISH5I4%
FE G S BIAR B, A AR B kB
2 X 1014l /mLEJ0.2 mL AN E, A4 d2&
FERRGIGE N PR ZHANN, 1055 Ak SE A I RR B
PiRU S Y Bl R A SR s
1.2.6 & @ MPEE (Western blot ) % I

e 5 4% 2 B E % Y4 tRF -Pro-C G G 14 4 ffd 5
AT MR EL, B2 ( SE1E Sigma-
AldrichA ] ) Ja WAl 2L SRR 1,
T AET TR (bicinchoninic acid, BCA ) X7 &
R 2 e B, - e SR R 1M R N A T e
e HL 3k ( sodium dodecylsulphate polyacrylamide
gel electrophoresis, SDS-PAGE ) ¥ H ¥ #%2|
PVDFRE I, FS%IBUIR - W55 24 h, I AJURE-
Pro-CGG. Ki-67. Pivimentin, $HiE-cadherin,
PLPI3K . P-PI3K. HLAKTKP-AKTH—i4 Cili
FHEMASH, SAMIER-20= OB wh R
( tris-buffered saline Tween, TBST ) E&/E A
WL, AR T RE L h, RIS
RGN I BE GG, LAB-WLBhHE 1o AR
XFHR, FHImagel 853 Hr H bR H B (U
1.3 FitFabE

MR IEZS 73 A T i PERER X £som, ™
IR ST REA G 1y, 2220 (8] LR FH R
IR 7 220007 o TTHECROREM 20 L AR F Fisher
PIMEAREE . P<0.05 2= A geitm L.
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Fig. 1 tRF-Pro-CGG expression in mouse pancreatic cancer cell
lines pan02 and LTPA, as well as human pancreatic cancer cell line
Capan-2
**: P<<0.01, compared with HPDE6-C cell line.

2.2 tRF-Pro-CGGREIF XK AKRAMERN
AL

RTFQ-PCRZ5 R 7, 5NC mimicsZAHLE,
tRF-Pro-CGG mimicsZ] HtRF-Pro-CGGHYF ik 7K
P E TR (P<0.001) ; 5NC inhibitor4] 4
Ft, tRF-Pro-CGG inhibitor# HtRF-Pro-CGGH
kKO B F K (P<0.001 ) . Western blot
ER IR, 5NC mimics4l M, tRF-Pro-CGG
mimicsZH FtRF-Pro-CGGHE H b /K i F T+ &
(P<0.01) ; 5NC inhibitorH 4, tRF-Pro-
CGG inhibitorf{ F1tRF-Pro-CGGHE 4 ik /K F i
FIRL (P<0.01, KE2) .
2.3 tRF-Pro-CGG&;Ma/] iR fk B 55 40 Bt 5

tRF-Pro-CGG mimicsZH Hpan02 41 U358 g
5NC mimicsZH A7 L B AL (P<<0.01) ; tRF-
Pro-CGG inhibitorfH Hpan0241 ig 34 5E it /1 5NC
inhibitorZHAH L . T+ (P<<0.01, [&13) .
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Fig. 2 Expression of tRF-Pro-CGG in pan02 cells after overexpression and knockdown of tRF-Pro-CGG

A, B: RTFQ-PCR was used to detect mRNA expression of tRF-Pro-CGG in each group; C, D: Western blot was used to detect protein expression of
tRF-Pro-CGG in each group. ***: P<<0.001, compared with NC mimics or NC inhibitor by RTFQ-PCR; **: P<<0.01, compared with NC mimics or

NC inhibitor by Western blot.
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Fig.3 Effects of overexpression and knockdown of tRF-Pro-CGG on the proliferation of pan02 cells

A, B: CCK-8 was used to detect changes of cell Proliferation in each group. **: P<<0.01, compared with NC mimics or NC inhibitor.

2.4 tRF-Pro-CGG#M/N R IR IR 4 AR i 5 Fn
(5B

5NC mimicsd#H I, tRF-Pro-CGG
mimicsZl 40 ffd i B iR 22 R H B >
(P<0.001) ; 5NC inhibitorZHAH ., tRF-Pro-
CGG inhibitorZ] 1 4L IE AL FIR 2240 H 835 75
(P<<0.001, F4) .
2.5 tRF-Pro-CGG
£

5NC mimics4l# ., tRF-Pro-CGG

B/
b7

i B3R AR T AR R RS A B Y

mimicsZH H# B A 1) A RN o 3 34 4 3 AR
(P<<0.01) , SR MALRR U IR T AR fb 22 53 0
it X (P>0.05) ; 5NC inhibitorgH A L,
tRF-Pro-CGG inhibitorZH] 4 SRR (AR F AR i B
PIRETHES (P<0.01) , SRTPILLER RIRIA SR AR
fkEFTZITFE L (P>0.05, KS) .
2.6 tRF-Pro-CGGIik IS B4R RIBE ALK
DEHMHIRMm

5NC mimics@ 41, tRF-Pro-CGG mimics
HIRFCHA N B2, KE 3 A EEFEVEIRSE,
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IRBEJE 6L AT U R T 20 L B IR A A B AR5 s HINC
inhibitor2H#H k., tRF-Pro-CGG inhibitorZH ¥R FE4H
AN A 7 7 i T VAR w1 U9 @ 77 1
(K6) .
2.7 BRIREREREALATIEE, SREBEX
EEMRIERER

Western blotZi -7~ , 5NC mimicsZH4H
[, tRF-Pro-CGG mimicsZl A4 41 21 P Ki-
67. vimentinf) 350 WREAL, M E-cadherinff
FIAWHEFE (P<0.001) ; 5NC inhibitor4]
ML, tRF-Pro-CGG inhibitorZH (4 A8 2H 21
Ki-678 58 #5 %k . vimentin®) &5 B TF 5,
E-cadherinfiJ &A1 FEAL (P<<0.001, E7) .
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AKTHIP-AKTH) 8B B4 (P<0.001) ;
M5 NC inhibitorZ{AH[t., tRF-Pro-CGG inhibitor
ZHHYPI3K . P-PI3K. AKTHIP-AKTHIZE LI T}
= (P<0.001, E8) .
2.9 tRF-Pro-CGGH NIRRT R IER
tRF-Pro-CGG mimicsZ4 H# & A R i
FFEERs, 1 R RAE4FBTPET, MINC mimics
25 R B A BRI I e 2, P e 2=
SIS EE X (P>0.05) ; tRE-Pro-CGG
inhibitorZf 3 H & A 8 5% , NC mimics
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Fig. 4 Effects of overexpression and knockdown of tRF-Pro-CGG on migration and invasion ability of pan02 cells

A-C: Transwell was used to detect changes of cell migration and invasion in each group; ***: P<<0.001, compared with NC mimics or NC inhibitor.
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Fig. 5 Effects of overexpression and knockdown of tRF-Pro-CGG on the growth of pancreatic cancer transplant tumors in nude mice

A-C: Effects of overexpression of tRF-Pro-CGG on tumor volume, weight and body weight of nude mice; D-F: Effects of knockdown of tRF-Pro-
CGG on tumor volume, weight and body weight of nude mice. **: P<<0.01, compared with NC mimics or NC inhibitor.
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Fig. 6 Effects of overexpression and knockdown of tRF-Pro-CGG on the morphological structure of transplanted tumor tissues in nude

mice with pancreatic cancer

A, B: H-E staining was used to detect changes of histomorphological structure of pancreatic cancer transplantation tumor in nude mice in each group.
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Fig. 7 Effects of overexpression and knockdown of tRF-Pro-CGG on Ki-67, vimentin and E-cadherin expression

A, B: Western blot was used to detect Ki-67 proliferation index, expression of vimentin and E-cadherin in each group. ***: P<<0.001, compared with

NC mimics or NC inhibitor.
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