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ATGS5 counteracts nutritional stress in human hepatoblastoma HepG2 cells by

regulating autophagic flux
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[Abstract] Objective To investigate the effect of nutritional deficiency on autophagic flux in human
hepatoblastoma HepG2 cells and the autophagy-dependent molecular pathway mediated by ATGS against
nutritional stress. Methods Lentiviral siRNA knockdown of ATG5 was performed to knock down the
expression in HepG2 cells, and the transfection was verified by Western blotting and qRT-PCR. HBSS was
used to treat HepG2 cells for 0, 1, 2, 3, 4, 5, 6 and 7 h for starvation-induced autophagy.
Monodansylcadaverine (MDC) fluorescence staining was employed to detect the formation of intracellular
autophagic vesicles. Western blotting was performed to measure the expression changes in microtubule-
associated protein 1A/1B-light chain 3 (LLC3), autophagy receptor protein (sequestosome 1, P62), autophagy-
related gene 5 (ATGS5) and nutrient stress pathway (AMPK/mTOR pathway) related proteins. CCK-8 assay was
utilized to test cell proliferation. Results Compared with the HepG2 cells under conventional culture

medium, starvation induction resulted in more autophagic vacuoles (accumulation of autofluorescent marker,
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MDC), which peaked at 6 h of starvation (P<0.000 1), up-regulated protein levels of LC3B-1II and ATGS5
(P<0. 05), decreased protein expression of P62 (P<0.05), gradual activation of the AMPK/mTOR pathway

with elapse of starvation time, and increase in the intensity of autophagic flux. However, in the HepG2 cells

with ATG5 knockdown, starvation treatment led to decreased ATGS5 expression, no significant difference in
LC3B-II and P62 changes, inhibited autophagic flux, and suppressed cell proliferation (P<0.000 1).
Conclusion Human hepatoblastoma HepG2 cells can regulate autophagic flux to against nutritional stress

by inducing ATGS expression.
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HLN B FEREGUIA . p-mTOR ST N FL 5w FEHTIR . AMPK
BTN TE PR | p-AMPK G bt A PR T8 BE ST AR
(R 57 5 A PR W) 5 CCK-8 125 & 1 F 951
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37 °C.5%CO, ¥ 2 h 85 3% . R4l il 5 B 3k 90%
10 7 B R 7 B Y L AW (S T S e 1o A £ TR S
PBS i & 3 min. Sl A 1 mL 0. 25% [ % A B 14 7
37 CHE AL 3 min. (818 60T T WS 4N i A8 51 H.
AR, A 3 mL 25 ML B e R kA . RS
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1 000 r/min #.0> 3 min. 7% 355, 1 mL 6 55 5%
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B R B % B 1x10° TU/mL & H br & e 18 B0 E
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RO CHE AP B T T R S AR A W /MA
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RSN 57 24 ho SRR IR, H B0 PBS 15 1k 3 min,
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55 20 5 % FRAH 7R BL A5 1F T 85 5% , LRl R R A A5 1
B R BE CO, MR ) —3 . ZFR HBSSIH W, H
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J&i , FEYLA IR PBS BT 2 K, BEK 3 min, 8] B 5t
WA N AR SR 50 (B & U i 4K 335~385 nm,

BELVBF 98 % F 9% 4 512 nm) L 32 531438 A W /IMATE B
1E0L . 83T sh 25 W HBSS YUk AL BEJS HepG2 41 1Y)
W/ IMASICR AR b, 52 4 AT MIDC BH A4 40 2 A o
IR BE B A2 IR 2 35 R T %) O B[]
R
1.2.4 Western blot £ &5 4 &3k B Rl A K
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S 15 mine SR FHEB A RERE L (3x10 s ik, 1RTBE 30 s
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FAEME . BCA INE 8 IR B2 S, B AL A 55 2 1
F 28 129%SDS-PAGE HLJK 73 B (M4 8 90 V 30 min,
43 BIIE 140 'V 60 min) , FF V5 9 14 3 #6245 1k H
UKo SR 1300 mA VK6 I, e it TRl AR 4i B A5 28 H
Oy PRI BRIEE F IXTBST SR 3 1K, 5% MG 3
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1 h, FRRPE RS AT A R AR . R FH Image J 4K
P H B8 5 GAPDH P2 0 K 8 (8 LA, i i
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1.2.5 qRT-PCRAGINELH L W AF b 3040 fu b5
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55 °C 15 min %% 5%, 85 °C 5 min K% BT 1 3 7290 7.
RIE T oK FATIR S22 0 0 -80 “CHRINMRAE . Bl qRT-
PCR W& & : 10 wL SYBR Premix Ex Taq 11 ,0. 8 pL
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AR AL P2 HepG2 20 2, 0~7 h J& A8 3 5 K38 B go it o #7
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Fik

iz Jf] Western blot £l ATGS 3 H #y s & T 15728
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I FH 240 i 4 5 S A LR 755 10 8 SR LT A 4
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a: P<0.05,b: P<0.01,c: P<0.001,d: P<0.000 1,5 HU&E 18 0 h 28 1L4 ;e: P<0. 05,f: P<0.01,g: P<0.001,h: P<0.000 1
A: Western blot # M L4k 4 22 HepG2 49 JLJG P62 LC3B & & #9 £ 34 ;B LK AL 22 J5 &2 P62 & & W A8 x A 3K 3 5 C MUK AL 22 5
&40 1L.C3B- 11 49 48 *F & 35 & ; D : Western blot 4 ) HUAk 4 22 HepG2 4m fL /5 AMPK/mTOR i 38 % & 69 &3k 5 B WUk AL 225 69
p-AMPK % & A8 3¢ & ik F 5 F: WUk AL 225 89 p-mTOR & & A8 3 & ik &

B2 Western blot # il I/l 1% 4t 2 HepG2 40 ffl /T B & % AMPK/mTOR & B ) | B Rk (n=3,%+s)
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ATGS(55x10°)—| WG—_—_-——

GAPDH(36x10°)—| M_—_——

A
15 1.5+
i @
A &
# Y
= 1.0 E 1.0
junng
z a o
<
s z
H 0.5 % 0.5
" b
g "
= S
0= < 0-

NC-ATGS sh-ATG5 B NC-ATG5 sh-ATG5 C
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