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Abstract; Objective To investigate the effect of sestrin 2 (SESN2) on
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JS =1 cell activation through unc —51 - like kinase 1 (ULKI1) and its mechanism. Methods The JS -1 cells were
divided into seven groups: the control group (cultured under normal conditions) , si — NC group ( transfected with si —
NC), the si — SESN2 group ( transfected with si — SESN2) , model group ( cultured in medium containing 5 g - L'
transforming growth factor — B1 for 24 h) , model + oe — SESN2 group ( transfected with oe — SESN2 on the basis of the
model group), model + si — SESN2 group ( transfected with si — SESN2 on the basis of the model group), and
model + si — SESN2 + oe — ULKI1 group (co — transfected with si — SESN2 and oe — ULK1 on the basis of the model
group ). The levels of fibrous actin (F — actin) was detected by immunofluorescence. Quantitative real time polymerase
chain reaction was used to detect the ULK1 mRNA level. The relevtive expression levels of SESN2, light chain 3 11/ 1
(LC31/ 1), connective tissue growth factor (CTGF) , collagen type I al ( Collal ), phospho — ¢ — Jun N — terminal
kinase (p —JNK), ¢ — Jun N - terminal kinase (JNK), ¢ — Jun and activating transcription factor 2 ( ATF2) were
detected by Western Blot. Cell proliferation rate was detected by cell counting kit —8. Transwell assesses the ability of
cells to invade. Results
oe — SESN2 group, and model + si — SESN2 group were 1. 00 +£0. 19, 2.57 £0.49, 3.61 +0.68, and 1. 66 0. 31,
respectively; the relative fluorescence intensity of F — actin was 1.00 +0.18, 4.57 +0.92, 6.33 £1.19, and
2.81 £0. 57, respectively; the relative expression levels of ULKI mRNA were 1.00 x 0.15, 2.67 +0.48,
3.52 £0.66, and 1.95 +0. 37, respectively. The relative expression levels of LC3 11/ I protein in the control group,

The relative expression levels of SESN2 protein in the control group, model group, model +

model group, model + oe — SESN2 group, model + si — SESN2 group, and model + si — SESN2 + oe — ULK1 group were
1.00 +£0.20, 2.79 +0.53, 3.57 +0.68, 1.88 +0.35, and 2. 51 0. 48, respectively; the cell proliferation rates
were ( 100.00 + 2.23 )%, (141.31 =+ 4.17 )%, (156.52+8.84 )%, (109.49 + 7.35)%,
(127.08 £8.16 )% , the number of cell 66.04 + 11.45, 137.84 =+ 21.73,
215.19 £35.28, 75.46 = 13. 51, and 124.27 +19.50, respectively; the relative expression levels of CTGF protein
were 1.00 £0. 17, 2.65 +0.51, 3.77 £0.72, 1.51 £0.29, and 2. 53 +0. 51, respectively; the relative expression
levels of Collal protein were 1.00 £0. 15, 2.93 £0.57, 3.88 +0.75, 1.61 £0.31, and 2. 72 +0. 52, respectively;
the relative phosphorylation levels of JNK protein were 1.00 £0. 16, 2.21 +£0.42, 3.08 £0.59, 1.46 £0.29, and
2.04 £ 0.37, respectively. Compared with the control group, the above indicators of the model group showed

and

respectively ; invasions was

statistically significant differences; compared with the model group, the above indicators of the model + oe — SESN2
group or model + si — SESN2 group showed statistically significant differences; compared with the model + si — SESN2
group, the above indicators of the model + si — SESN2 + oe — ULK1 group all showed statistically significant
differences ( P <0.05,P <0.01,P <0.001). SESN2 activates ULK1, promotes JS — 1 cell

activation, promotes cell proliferation and invasion, and regulates cell homeostasis, possibly through the activation

Conclusion

of JNK signaling pathway.
Key words: sestrin 2; unc —51 - like kinase 1; hepatic stellate cells; ¢ — Jun N — terminal kinase signaling pathway ;

cell proliferation
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A AR 40 B T B0 R & - 8 (cell counting kit - 8,
CCK -8) , iU VLB SR A= Wy BHBCA BR 2 7 A2 7 s W IR
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&, HYOhRE (37 C,EME 1 h) 456, &
JE A AZ YL 6 (5 min) ARiC AN A, (6 FH2EOLE & B
g e LB R 5
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YIS .5 — AAGTTCGAGTTCTCTCGCAAG - 3', R iif
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100 pLE& 10% CCK -8 5E4 i 2 h,450 nm
A IR S BE
2.7 Transwell i M4AA{E 24 H™

W LT AR R | mg - wL ™'Y 60 L 355
T Transwell |- % 10, Pl f5 76 6 R 5% 7246 Hh ifh &
30 min, F EEKANMLAEEFL 1 x 10* 4> B 25 BE Al b,
T EFEE DMEM 553535 (10% JG 4 10 ) » B 3R45 0
Jo  THBR EE ORI R AN, 28 [ 5E (30 min) J 45 i
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3 FitFaE

ABIFFE I SPSS 21. 0 \Image J S5 A7 8 SE 1t oy
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1 TGF -1 {5 iE IS -1 4fa

Yol FE 4L FIASE 760 20 119 o — SMA AH X6 2 S 38 B 43 5]
F71.00 0. 15 F1 5.31 +1. 02, Vimentin A X} 7& Y 5%
BE4R) % 1.00 0. 18 F14.78 0. 91, Collagen [ FH%}
BEYEIREE SRR 1.00 £0. 16 Fl1 6.25 + 1. 17, FiFI 4
H o — SMA | Vimentin , Collagen [ AH %2 G0 B 5 %t
MALK, Egit¥ L ESWAEGRITFE XL (Y
P <0.001),
2 SESN2 05 JS -1 ZHAEiE4L

qRT - PCR 25 5L i 7%, si — NC 4 F1 si — SESN2 44
) SESN2 mRNA ik K 43 5 4 1.00 + 0. 16 F1
0.54 £0. 11,si — SESN2 £ [#) SESN2 mRNA ik /K-
Hsi - NCH WK, Bt L2 RASITFEX
(P<0.001) . &SR I 45 R o , X B2 A
2 AR R + oe — SESN2 4 FAE Y + si — SESN2 44
SESN2 ik /K43 514 1.00 £0.19 2. 57 +0.49
3.61 +0.68F11.66 +0.31, WK 1, HEse s R n
7, F - actin [ %% Y 5 BE 4> Bk 1,00 £ 0.18,
4.57+0.92 .6.33 +1.19 f1 2.81 +0.57; £ %I 4 {1}
SESN2 3Rk /K- \F — actin [958 58 FE 5 %5 IR LL
BOAEGE EERAGI R L (¥ P <0.001) ;5
7 + oe — SESN2 4 i + si — SESN2 £ SESN2 [t 32
IKAKF- F — actin Y9G BE S AR ZH 1 LU 3, FE SR T
¥ EESAGI R X (P<0.01,P<0.001),
3 SESN2 i#i& ULK1 %5 JS -1 40Af A i

PR KERIL] B + oe — SESN2 2H FIAR A +
si — SESN2 2 ULK1 mRNA 7K3F/3 514 1.00 0. 15,
2.67+0.48.3.52 +0.66 Fl 1.95 +0.37, £ % 241 [
ULK1 mRNA /K551 A i, FE G 12 L2 RA

GiiteFE L (P <0.001) ; #57Y + oe — SESN2 4 FIfb
I +si — SESN2 4] ULK1 mRNA 7K 3F- 5545 50 4 |1 %5,
gt LR A G E X (P <0.05,P <0.01),
TR 5550 B2 L 85, P62 B (AR Rk 7K 3
K, Beclinl 1 LC3 11/ T 2 [ A X Rk K71 B 3 T
E(P<0.001) ; $iA + oe — SESN2 24H SR 20 [ %57,
P62 Fi [ AH X 3 35 7K 12 35 T %, Beclinl 1 LC3 /1
AR IR K B % T (P <0.05,P <0.01);
FEHY + si — SESN2 4 SRR L 44, P62 2R 1 AH X 36
KO TH g, Beclinl F1 LC3 11/ T & (AT 363k
KFEH B E TR (P <0.01, P <0.001); f&£ % +
si — SESN2 + oe — ULK1 4 5% 7 + si — SESN2 4] L
A, PO2 Hr A AH XS Fe ik K F- I 3 R B, Beclinl il LC3
L/ 1 2 B AR R 8 K7 35 8 3% T+ s (P < 0.05,
P<0.01), lLE 2 fig 1,

Group 1 Group 2 Group 3 Group 4

SESN2 54 kDa

GAPDH 37 kDa

1 AU RO 8 2 (SESN2) Kk K- EL AR
Figure 1  Comparison of sestrin 2 (SESN2) expression level in
cells of each group

Group 1: Control group; Group 2: Model group; Group 3: Model + oe —
SESN2 group; Group 4: Model + si — SESN2 group. Control group:
Cultured under normal conditions; Model group: Cultured in medium
containing 5 pg + L™' TGF - B1 for 24 h; Model + oe — SESN2 group:
Transfected with oe — SESN2 on the basis of the model group; Model + si -

SESN2 group: Transfected with si — SESN2 on the basis of the model group.

Group 1 Group 2 Group 3 Group 4 Group 5

62 kDa

Beclinl 52 kDa

LC3 | 16 kDa

LC3 II 14 kDa

37 kDa

GAPDH

2 BEE R 1(P62) NEER 1(Beclinl ) FITHAE HH G HE H 425
30/ 1 (LC3T/ 1) EARBATH H

Figure 2
light chain 3 [[/ 1 (LC31I/ 1) protein expression levels

P62 ; Sequestosome T; LC3 11/ 1 : Light chain3 11/ 1 ; Group 1: Control

Comparison of equestosome I (P62), Beclinl and

group; Group 2: Model group; Group 3: Model + oe — SESN2 group; Group
4. Model + si — SESN2 group; Group 5: Model + si — SESN2 + oe — ULK1
group; Model + si — SESN2 + oe — ULKI group: Co — transfected with
si — SESN2 and oe — ULK1 on the basis of the model group.
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Table 1

The relative expression levels of autophagy — related

proteins in each group of cells (x s, n=8)

Group P62 Beclinl LC3M/ 1
Control 1.00 +0. 21 1.00 £0. 18 1.00 +0. 20
Model 0.57+0.12*** 2.44+0.46*** 2.79£0.53* * *
Model +o0e —SESN2  0.41 £0.09**  3.25+0.61*%  3.57 0. 68*
Model +si —SESN2  0.80 0. 15  1.56 £0.29"*  1.88 +0. 35"
Model +5i =SESN2 ) 6340, 138 227 50,4148 2,51 20, 48%

+ oe — ULK1

Compared with control group, ***P < 0.001; Compared with model
group, *P <0.05, #P <0.01, * P <0.001; Compared with model + si —
SESN2 group, P <0.05, **P <0.01.

4 SESN2 % ULK1 % JS -1 At s5EE
CCK -8 54t/ BRI 2 5] R ZHAH L, 20 e384 7E
FRURZE N Z T+ (P <0.001 ) ; BE%Y + oe — SESN2
2 55 AR 4 A L, A G B R RN AR 28 B T
(P <0.001) ,f5 %1 + si — SESN2 2] 548 %1 20 AH Hb, 240
MU A2 TR 22 B0 F R IR (P <0.001 ) 5 B +
si — SESN2 + oe — ULK1 £ 5 #5%] + si — SESN2 4 ]
Lb, 20 MRS 7E R R 284 B0 2 75 (P < 0.001) , i
32 ME 3, GIEDNEE R BN, ALY 5% AL A
L, PCNA FIN - cadherin 85 [ 3% 35 7K °F- 24 i 2 F &
(¥ P<0.001) ; 5HEIAIZH AR LL , BEAY + oe — SESN2 4]
1 PCNA I N - cadherin 85 4 1A K3 T & T

Group 2

Transwell

8 .: ,_',_’- 2 R : \

3 HUARIRIERES AL
Figure 3  Comparison of cell invasion ability in each group

B (P <0.05), A + si — SESN2 41+ PCNA Fi
N — cadherinZ& ik K- 24 g FEFRAR (¥ P <0.001) 5 5
B + si — SESN2 41 kb, #5570 + si — SESN2 + oe —
ULK1 2 PCNA F1 N — cadherin %35 /K335 i 2 T
(P <0.001) , L3 2,
5 SESN2 #i%& ULK1 i35 JS -1 fApias

B LN 45 3 o, AR A 55 0 ARG A HE
CTGF ,Itga5 \Menin % Collal %5 [ AH X kK15 8
ZTHE (P <0.001) ;B + oe — SESN2 2 545 % 4 AH
H , CTGF | Ttga5 . Menin Jz Collal & [ A4 X} 2 ik K
IR ZEFE (P <0.05,P <0.01) ; f7 +si — SESN2
20 SR 2H AH 1, CTGF  TtgaS . Menin }% Collal & [
AHXT TR K38 B F REAR (34 P <0.001) 5 A +
si — SESN2 ZH A L1, f7 + si — SESN2 + oe — ULK1 4
H1 CTGF TtgaS Menin } Collal %5 [ HH X} #2356 7K F- 45
B2 FF(P<0.01,P<0.001), il 4 f13£ 3.
6 SESN2 #iF ULK1 if¥5 INK S EBHEXER

BRIl 45 R o, AR 2 55 0 ARG A H
INK R ALK S ¢ — Jun F1 ATF2 2 [ AH X ik 7K
SE R E T E () P <0.001) ; B A + oe — SESN2 £
SR AH L, INK BERR 1L 7KF S ¢ — Jun Fil ATF2 &
FIARXS 3k /K7 34 18 25 78 (P <0.05,P <0.01) ;8¢
Y+ si — SESN2 2l SELRIZ A Lb , INK B R fb 7K - I

Group 1; Control group; Group 2: Model group; Group 3: Model + oe — SESN2 group; Group 4: Model + si — SESN2 group; Group 5: Model + si — SESN2 +

oe — ULKI group.

R2 AAMMHEIEARE AR E AR (v 25,0 =8)

Table 2 The levels of cell proliferation, invasion and related proteins in each group (x s, n=8)

Group Proliferation rate(% )  Number of invasive cells( count) PCNA N - cadherin
Control 100. 00 +2. 23 66.04 +11.45 1.00 £0. 18 1.00 £0. 15
Model 141.31 x4, 17" * 137.84 £21.73* * * 5.52+£1.07**" 4.91+£0.95""*
Model + oe — SESN2 156. 52 +8. 84" 215.19 +£35.28%# 7.13 +1.38* 6.22 = 1.23*
Model + si - SESN2 109. 49 +7, 35%## 75.46 +13. 51 2.61 £0.51%# 3.04 0. 58%#

Model + si — SESN2 + oe — ULK1 127.08 8. 16442

124.27 +19. 50444

4.85 +(). 93444 4.76 £0. 92444

PCNA ; Proliferating cell nuclear antigen; N — cadherin; Neural — cadherin; Compared with the control group, ™ ** P <0.001; Compared with the model
group, *P <0.05, # P <0.001. Compared with model + si — SESN2 group, 224P <0. 001.
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¢ —Jun Fl ATF2 S FREAKCP BERIR(P <0.01) 5 AHEL, INK BRI KT I ¢ — Jun Fil ATF2 35 318K F
PR + i — SESN2 + oe — ULK1 20 548 +si —SESN2 4 ¥5.3& FTF(P <0.05,P <0.01), i34 FK 5,

RI FHAMMH RS RE AR FRBKT (2 25,0 =8)

Table 3 The expression levels of homeostasis — related proteins in each group of cells (x +s, n=8)

Group CTGF TtgaS Menin Collal
Control 1.00 +£0. 17 1.00 +£0. 21 1.00 £0. 16 1.00 £0. 15
Model 2.65+0.51*"* 3.27 £0.58* * * 3.14+0.59*** 2.93£0.57** "
Model + oe — SESN2 3.77 0. 72% 4.61 £0. 87" 4.08 £0.78* 3.88 +0. 75"
Model + si — SESN2 1.51 0. 29## 2.16 +0. 44 1. 83 0. 37" 1.61 0. 31"
Model + si — SESN2 + oe — ULK1 2.53 £(. 51442 3. 14 £(. 5844 2.79 £0. 53444 2.72 £(. 52444

Compared with control group, *** P <0.001; Compared with model group, *P <0.05, #P <0.01, ** P <0.001; Compared with model + si — SESN2
group, 2P <0.01, 24P <0.001.

Group 1 Group 2 Group 3 Group 4 Group 5 Group 1 Group 2 Group 3 Group 4 Group 5
54 kDa
CTGF 38 kDa p-INK
48 kDa
Tteas 50 kD: 54 kDa
8o ? INK
48 kDa
Menin 68 kDa
c-Jun 39 kDa
Colla2 130 kDa
ATF2 70 kDa
B-actin 42 kDa
B-actin 42 kDa

B4 SAMMhaEga A gVE KF T (CTGF) ({5 R oS

KR A TN A (e - Jun) M SR P 2 (ATE2) 2 1 kK

Figure 4  Comparison of expression levels of connective tissue e
) ) ) ) Figure 5  Comparison of ¢ — Jun N — terminal kinase ( JNK)

growth factor ( CTGF) , integrin a5 (ItgaS), multiple endocrine )

phosphorylation levels and ¢ — Jun proto — oncogene (¢ —Jun) and
neoplasia — 1 (Menin) and Collal in cells of each group L L. . .
activating transcription factor 2 ( ATF2) protein expression levels
CTGF: Connective tissue growth factor; ItgaS: Integrin o5; Menin; Multi- .

in each group

ple endocrine neoplasia —1; Collal ; Collagen type I al ; Group 1: Control . . .
p —JNK: Phospho — ¢ — Jun N - terminal kinase; JNK: C — Jun N - termi-

group; Group 2: Model group; Group 3: Model + oe — SESN2 group; Group
4: Model + si — SESN2 group; Group 5: Model + si — SESN2 + oe — ULK1

nal kinase; ¢ — Jun:C — Jun proto — oncogene; ATF2 . Activating transcrip-
tion factor 2; Group 1: Control group; Group 2: Model group; Group 3:
group- Model + oe — SESN2 group; Group 4: Model + si — SESN2 group; Group 5:
Model + si — SESN2 + oe — ULK1 group.

R4 AN INK {550 A G E R RIBAKF (x £,

n=8)

Table 4 The expression levels of JNK signaling pathway — related -LTJ- .L/E

proteins in each group of cells (x +s, n=8)

Gy pINKONK oogw AT FERESZA FF AR M 205 W13 fh. 55K R
Control 1.00 £0. 16 1.00 £0. 18 1.00 £0. 16 Ha‘lﬂﬂ:ﬂ?ﬁéﬁﬂcﬂ’ﬂﬁﬁ,ﬁfﬁé/g\ﬁ%}{f&?}ﬁﬁﬂﬁi%,

Model 2.21 £0.42*** 1.97 £0.37"** 2.06 £0.39* * *
=] > N e [9] =l : >
Model +oe ~SESN2  3.080.50%  2.51£0.47°  2.66+0.51" JIR IR o TCF — B JEAF LT AEAL RS

Model +si ~SESN2  1.46+0.20%  1.43+0.27%  1.50 +0.20% HROR Bl IR R AN R A B B R AN IR T S
Model + si — SESN2 + 2.04 £0.37%  1.82 +(. 354 1.88 0. 354 5)1:% ':F”ﬁﬂzﬂ SESN2 %:zﬁliﬂ;:] E"Jg:p'f% , TE{J”U TGF - Bl

oe — ULK1
Compared with the control group, ***P < 0.001; Compared with the ﬁﬁ E,:J Smad ﬁ EI ( dl“OSOphlla mothers against decapen—
model group, *P <0.05, *P <0.01; Compared with the model + si — taplegic protein, Smad ) if % 7] & E H2 5 SESN2 (1) 4%

SESN2 group, P <0.05, P <0.01. S35k, TGF — B1 W B 1 Smad2/3 (A%HE (A B 4245
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