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miR-20a &1 ATG16L1 A BEEH S5 ETELAERZIFEH

ko

PR 2GR 2 i TR AR, hvE 030619

i OE: B WEEHAERERN miR-20a & HEEME 16 #81 L1 (autophagy related 16 like proteinl, ATG16L1) Kk
S, PRPT miR-20a XA R EUTA AN REER. AE MAE A RAE A RS 4k HL7702 1
C57BL/6) /N, 381t qRT-PCR 1 Western blotting 153 miR-20a-ATG16L1 J HWEARCYIRE M E 1 1 5% 31I(microtubule-
associated protein 1 light 311, LC3ID) [J3Rik. FIFHFE A H Z A miR-20a BRI H0H| 473 F 4 #E HL7702 40/, @it qRT-
PCR Fll Western blotting #:ill ATGI16L1 K LC3II KIFRiL; CCK-8 iEMMAIMTFIE R, Rl &R AL RSB (lactate
dehydrogenase, LDH) FfjiiE; ELISA Al e i R4 Z IR A -3 (cystein-asparate protease-3, Caspase-3) Fl Caspase-9 ff]
W, R OBEABFREE FAANER AN RITHSF miR-20a L (P<0.05), i ATG16L1 Al LC31I fZRE
(P<0.05). miR-20a BRI ATHIHIEH ABEH R 5EM ATGI6L1. LC3I FikFtE (P<0.05), #H—FRHREMPIETHR (P<
0.05), ¥ LDH FiE (P<<0.05), il Caspase-3 il Caspase-9 i% 1 (P<<0.05), 1 miR-20a ¥ E A M. &g
miR-20a JEit ATGI6L1 S H LR, 5375 A R IF4i sk,

KR HAMRFH R H4ifuEt: M E W miR-20a; ATGI6L1; ZHfHT:
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miR-20a regulates autophagy by targeting ATG16L1 and involved in triptolide-
induced hepatotoxicity

ZHANG Cai-xia, WANG Wei-yan, LI Hui-fang, DU Chen-hui, LIU Shan, WEI Yan-ming
College of Chinese Medicine and Food Engineering, Shanxi University of Chinese Medicine, Jinzhong 030619, China

Abstract: Objective To validate the effect of triptolide on miR-20a and autophagy related 16 like proteinl (ATG16L1) expressions
and evaluate the regulatory role of miR-20a in triptolide-induced hepatotoxicity. Methods HL7702 cells and C57BL/6J mice were
treated with triptolide, and then miR-20a and ATG16L1 levels were detected by qRT-PCR and Western blotting. After HL7702 cells
exposure to triptolide and simultaneous transfection with miR-20a mimics or inhibitor, ATG16L1 and microtubule-associated protein
1 light chain 3 (LC3II) expressions were detected by qRT-PCR and Western blotting; Cell survival rate was detected by CCK-8 method;
The release of lactate dehydrogenase (LDH) was detected by kit; The activities of cystein-asparate protease-3 (Caspase-3) and Caspase-
9 were detected by ELISA. Results Triptolide significantly down-regulated miR-20a expression in normal liver cells or mouse liver
tissues (P < 0.05), as well as upregulated ATG16L1 and LC3II expressions (P < 0.05). miR-20a mimics significantly reversed the
elevated ATG16L1 and LC3II expressions induced by triptolide (P < 0.05), further exacerbated triptolide-elicited decrease in cell
viability (P < 0.05), increase in lactate dehydrogenase leakage and activation of apoptosis proteases Caspase-3 and Caspase-9 (P <
0.05), whereas miR-20a inhibitor exhibited opposite effects. Conclusion miR-20a plays a regulatory role on triptolide-mediated
hepatotoxicity by targeting ATG16L1 to affect autophagy.
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SARLRMI TS 2B, A SLEIH IR A R
SR B SRR 2 B AR IR 2 L 2 5
AT R BN, w2y S5¥is L. A
R AR T s, i AR SRR
UEAh, 4B B WA e B R AR 1 R R
RSS20 B R e — R s IR ST R 32
FEA%URAZ I R )18 1% BRI BEAR P B #2 . &
2 ok P 2 AT 7R AE DG MR I e 4 e, AR
BER A MR ToB0, fE IR M R b, A
Fil et { OSBRI Beclinl HYZRIA L4
HWETET . S8k, R R AL B AT S O S
JF A 2R AR G LR Beclinl F1E MEAHOCHE R 5
(autophagy-related gene 5, Atg5) FikWEFEE,
G/ R BRIV S HOC R B 1 Rk
3 (microtubule-associated protein 1 light 3, LC3) #E
FACT, DRI, 5 40 B 1 K AT R A 0 ) et
FRFEE R AR, SR, HATN TH AR
VA5 JHHA0 B 1 R A P a4 S 2 B R 7 T T
R TR i B

/N RNAs (miRNAs/miRs) & — 3¢ i P35 [ 4
WK ELy 22 MEHRIIEmITEEE RNA 7
¥ ol 5% E mRNA 1 3-UTR 454, 5/ 2 mRNA
VAR A ZE R BT . miRNAs 5 5 R s
b BERKE . WHAE. AR TS 2 AT
M, HEREFHE 52 Fm I RKAEB YIS, i
TE IR IZ WA bR SN2 iR 7 3E s 00, 7
AR AT LA BN 2 A miRNAs (3£IL, 5
Wi 22 2605 S I, SCBLHPUMR .. FiR . iy
KATILAE AR A5 2 A2 BE PR 53 4h, miRNAs 38
T A 45 4 L 1 R S DR R S R Rk, FE4H
I 9 T A P A SR B T U2

ASURERZE A FH e s 4L N P WL 5 38 78 A0 T R 3R e
WY SR IE RO 4E b miR-20a £ 5, JF H
Targetscan ( http://www.targetscan.org/vert.72/ ) <
miRDB Chttp://mirdb.org) MG Tl ATG16L1 A
LS . BT ATGI6L1 f2& [ W/ INMATE T 2 75
(B AR 3, AN miR-20a AT AEAE AT 2 e H
FIEREES, S 5REHRANR, JFESRAMKH
R AIEIE . ARSI AT F 0
I A miR-20a A LR i AR HE 1L ATG16L1
FIKMIFE, FR1T miR-20a % 55 A H R BT 85U 41
MR IERRIEE R, B & A R R
YEVEFIBLHIR T A, FHRE AP RIS AED

W EMIRHELE R
1 R
1.1 paRzhY)

N IEH PRk HL-7702 1 B a8 8B4 M
REBR AT

SPF it CS7BL/6) /MR, PRI &E 16~18 g,
6 JEWE, W E B AR (AbaD EMEARARAFE, 3)
YIVFATES SCXK (5 2019-0010. h#525648 10
PR R 25 K22 B AR B G b (R B dE S
2021DW207).
1.2 Am5iHE

HABHER AESE>98%, #it'5 210607)
W H FigRREARH R RARAR, & (s
C6628) Iy H*[E Sigma A F]; Lipofectamine 2000
HYERF) (L5 2307486) 14 H 32 [F Thermo 2 #;
BCA & IR AA & (it 202111010 I E bR R
FKERHERAR; SEABFPHI7F (P1006). RIPA
AR 5 011921210824). B-LshE A (p-
actin) $iik (L5 AA128) WH LR~ KAV
ARA PR F]; RPMI 1640 58 4559745 . Opti-MEM 13
FREE. fadeiiE e H 22 [H Gibeo ARl L ECL 1k
2RO S ('S MA0186-1-Nov-16G) [k
HEREMHEARAIRAF; CCK-8 Rkfl& 5
JH620) T H H AR AR (Rl AIRAF;
AR (lactate dehydrogenase, LDH) &7
({5 20220319) B EH 2 (glutamic-oxaloacetic
transaminase, GOT) iXfl& (fit'5 C010-2-1), &
W Z M (glutamic-pyruvic transaminase, GPT) i
A& (5 C009-2-1) T H e 5 A=Y TAERE AL
Jrs b2 R R4 2 R 55 H -3 (cystein-asparate
protease-3, Caspase-3). Caspase-9 W7l & (L5
20211215) W H L L2 AR H A R A A
ATG16L1 3>-UTR A A (W) FIZRAEA (Mut) %
e kL, H 4 A I pmirGLO K % E B 4K
Xhol/Xbal 7 mi4fi A & A miR-20a Tl ¥ /7 41
(GCACTTT) MRAEF4] (TTGACCC) 3’-UTR
FBARE], B IR A R A 4L pCMV-
FLAG-ATGI6L1 Jii % , [l pCMV-Flag # {&
EcoRI/Xhol i fiffi N ATG16L1 cDNA J#4115%1,
HH PPL A=Y AR A F]$24t; pEGFP-N1-LC3 Bk 2
L P PR 2R A s LC3I fidk (i
5 GR3338049-2) M H 7%[E Abcam A #]; ATG16L1
Pufk (b5 H226AA0020). Trizol X7 (5
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G921KA7073) R 't 3R i 155 Jak PRI Ao Wt 1) 4

miRNA % — 8 cDNA & R R A & (Hits
HCT4KA2901). miRNA %6 € & PCR Rl & (it
5 H712KA0769). MightyScript 55— cDNA &%,
Master Mix(#t5 H525KA0190).SGExcel FastSYBR
qPCR TR (L5 1112KA3257) miR-20a #4147
(mimics)+ miR-20 FAUAEHPEXTHE (mimics NC)+
miR-20a #0#4) C(inhibitor). miR-20 F114 [ 12 %
f8 (inhibitor NC) 3/ _LifE4 TAY TREA R A
Pefts SIS AT S B A TAY TG R
AFER, PR 1.

x1 519575
Table 1 Primer sequences
519 P31 (5°-37)

miR-20a F: UAAAGUGCUUAUAGUGCAGGUAG
R: CUACCUGCACUAUAAGCACUUUA
U6 F: CTCGCTTCGGCAGCACA

R: AACGCTTCACGAATTTGCGT

ATGI6L1 F: CAAGCCGAATCTGGACTGTGGATG
R: CGGTCGTAGCTTCCTGAGACAAT
GAPDH F: GACATGCCGCCTGGAGAAAC
R: AGCCCAGGATGCCCTTTAGT
1.3 &5

Galaxy 170s CO, 35778 (#8[5 Eppendorf A 7] );
Allegra X-30R ! & AR OHL (3£E Beckman
Coulter A7) ); EasyWeLL Z %1 JY98-IIIN B 4H o
AL CTROH Z R A A R A w]D s FIEEOE
HRELME (HA Olympus AF])D; MESINMy
Y66 (3E[E Thermo A F]); Power Wave 21K K
figbrix (3EH Bio-Tek A F]); Powercycler i PCR
% (3E[H Analylik Jena A F]); FQD-96A A% Ujie
SEINF SO E B PCR #7344 (HUMIE H A D,
ImageQuant LAS 500 KL R4 (E GE
NCIDR
2 FHiE
2.1 ‘ApEEESE

HL7702 408 H & 10%A64- 1175 « 100 pg/mL 5
71 100 U/mL 55 % 1 RPMI 1640 58435 772k
i, BT 5%C02 95%2S M 37 CHEIRG R4+
IR,

2.2 R ENSTAINGTE

BUGHEAE K HL7702 40, N 25, 50.
100 nmol/L #5 A ik F = Ab 3 24 h 8¢ 50 nmol/L &
NEFRACHE 120 24, 48 h )5, RN RAEIS R,
¥ I miR-20a A ATGIl6L1 % ik ; R #

Lipofectamine 2000 %% 44715 B, ¥4 HL7702 40/
YL pEGFP-N1-LC3 Jiifi 24 h J5, JIA 25, 50,
100 nmol/L 75 /A i FH R ALFE 24 h, #61 LC3 AUIRYD
MR BEE XA (UM FREE) . miR-20a
mimics 2. miR-20a mimics NC 20, #%4%24h J5,
il miR-20a A1 ATG16L1 3% ; K miR-20a mimics
miR-20a mimics NC 5 ATGI16L1 3’-UTR Wt .
ATG16L1 3’-UTR Mut %% )& Jii K 73 7] 3 % 4% 5|
HL7702 4HH N, Az Jeamps; wE XA (0
ANBEFRID) . BABHRA. FABEF R +miR-20a
mimics 0. 52 FF 2 +miR-20a mimics NC 4.
T A BEH % +miR-20a inhibitor 41. T ABEHF K+
miR-20a inhibitor NC #H. & A ¥ & + miR-20a
mimics + ATGI6L1 4H. B AMH R+ (20
pumol/L) 21, # 4% miR-20a mimics. miR-20a inhibitor
A150 nmol/L B 2~ ik H ZR 3 [F] 4b 7 48 h, BL%% 4% miR-
20a mimics 1 50 nmol/L 55 A\ RZIL[FE AT 24 h
J&i» Bk p)CMV-FLAG-ATGI16L1, £ 424557 24 h 5,
Kr4HMA775 % . LDH B, AL Caspase-3+
Caspase-9 J5 11 ATG16L1. LC3II & H KA.

¥ C57BL/6T /NERBENL I x4, & A
R4, B e N, WHRA ip 0.9% LB HIK, FHAM
2 ip 0.8 mg/kg HABH R, & 2 RiEH 1K,
TESE 3 W, KIREZS 240 5, I, BUF44,
AH.
2.3 CCK-8 At MApaEIESR

¥ HL7702 4Pz Rl 2] 96 LA H, LA R b HE
J&, 1ZHE CCKS R & it B Bl S LB L . (4D
EIF A .
2.4 RNA $EBUK qRT-PCR &7

F IR Trizol 1277 15 BH P HREUCAS [R] b HE 41 Ffa A1/
TSRS RNA, 4300 ffF miRNA 55—
cDNA 7 & 1 MightyScript 555 cDNA &k
Master Mix BEAT 5% 55, Bl 5 DA SR S5 = W N ARAR.
miR-20a VA U6 NWZ, ATGI6LI k. GAPDH AW
%, J@id miRNA %68 & PCR f & F1 SGExcel
FastSYBR qPCR TRV 73 5 % miR-20a #1 ATGI6L1
HEAT BT
2.5 ZEH{REUK Western blotting 17

YifuZ PBS VLRSS, MO B ARG
RIPA 24K, VK EZE 15 min J5, 23 SEkRE
TR, EBCE RN R, AR EN
Tt 006 751 F) RIPA. SR, SR B) AR ), 4 °C
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3500 r/min &0 10 min, B &, BCA LMIE &
FWEE . LMY 5XSDS LAEZZ iR,
95 CHn# 5 min i HAME. EAMEME T ik
TR IR EN-SE N I e BB A LUK, %% %2 PVDF i, S
T S%ML B WYY E TBST, =iREH M 1 h, A
ATG16L1. LC3II —#i (1:1000), 4 CHFELK
Je, I\ (1150000, = HE 1he. KA ECL
122 RGN BRSO R a8 N TR,
Image J 54 & H 15 .
2.6 HAHBREEHBENE LC3 K4

Y54 4% pEGFP-N1-LC3 JJi ki) HL7702 4H 1%
4% B EEE E G, DAPI ISRz, &,
WO LR A BB FWEE LC3 SR . BEAL
HHL 5 MLEFARTF 150 NgHM, WHPEHE =5
AN LC3 AU A Atk AT 14
2.7 WA REEREEFE LR

¥ miR-20a mimics. miR-20a mimics NC 43 5l
A ATG16L1 3°-UTR Wt fil Mut 26Uk Hh e &2
HL7702 40 48 h J&, FZHRRUR G R BHR 15 FE DA A
IR 7)1 B A 5 OB
2.8 LDH B2

HL7702 HfA AN FAL RIS, USRI T2,
2500 r/min &5.0> 10 min, HU_LiEH, R4 LDH &
BB 5l LDH B SCE -
2.9 Caspase-3 F Caspase-9 &M

L BREE AL S, 2500 r/min B0 5min, X
AN, INTA PBS, FIF 41 B A R G4 T R RE
4 “C. 3000 r/min &> 5 min, #%& ELISA RX77&
i B 15 %E Caspase-3 1 Caspase-9 ik
2.10 GOT F1 GPT 5EM4&M

218 GOT F1 GPT 1277 & Bt W A I /) B L3

A 1507
100 *

50+

I HAFE 2%

X iR 25 50 100
A HEH Z/(nmol- L)

H GOT Al GPT 1.
211 GtESHh

i DL X + s KR, I8 SPSS BTl 5%
PSS, KA GraphPad prism8 HAF#EAT Gt 40 Hr
FERE, Z AT R T 204, PRI AL
¢ R 56
3 #R
3.1 FLBRREMR HL7702 EEEEE

HL7702 2 A R FE (1) 7 A T FH 2= 403 24 h
J&, CCK-8 VAR MAMAAFE %, SR BREH AR
F T LU E MR 4SS /) (P<0.05), H27&EHH
KM (B 1-A)e AT LR T A ik F AN [R) Ab B A )
HoF A AT R A 5, HL7702 4048 50 nmol/L 75
INEHEALFE 12, 24, 48h J5, &I HL7702 20
IR, SR ERME G A EK, RfnR
BHIEL (P<0.05, B 1-B).
32 FEABEEEN HL7702 4B miR-20a N
ATGI16L1 RiEHIZN

HL7702 402 A [ BE (1) 58 A bk 2 Ab 3 24 h
J&i» A qRT-PCR Al Western blotting ¥l miR-20a
FIATG16L1 R, 455 IR 25 nmol/L 75 Ak
FAF ) HL7702 A RWEER] miR-20a F
ATG16L1 [REA B B2 (B 2-A), HEEE H
ANBERRIRERIRE, miR-20a WIFEIE T E K
(P<<0.05), ATGI16L1 FIRIARES R (P<0.05).
NT R A B RA R R (B X miR-20a
ATG16L1 ik, ¥ HL7702 4014 50 nmol/L &
INFEH R 120 24, 48 h J5, W miR-20a
ATG16L1 [FRiIE, 25K BRAF AL 35 5] &
miR-20a F15 53 FK (P<<0.05, K 2-B); ML
HABEF R 12 h ) HL7702 40 R M %23

B 150
=X
1004 *
&
2 50 *
g
0-
0 12 24 48

t/h

HRHRALEL 0 h L. TP<<0.05, 2. 4. 5 [H
*P < 0.05 vs control group or 0 h, same as below figs. 2, 4, 5
1 TREIRE (A) SALIERTE (B) ME AR R HL7702 M ERNFNE (Xts,n=3)
Fig. 1 Effect of triptolide with different concentrations (A) or incubation times (B) on viability of HL.7702 cells (X s, n =3)
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A ATG16L1 ‘ a—-_—— e
I -actin [ S — 43%10°
§ 5@ 3 N fB-actin ‘ _‘
S ~
SE 3F 2 . i )
T SE Sk 3
=3 Sz =% 2 *
z z o=
~ 0 ==
E E 2E
S 25 50 100 X 25 50 100 i
& A B 2/ (nmol L) T A £/(nmol- L) 0
S 25 50 100
A HEH F/(nmol- L)
B ATGIOLI | s mom s e | 6.7 10
ﬂ@ 1.5 5@ 4 R [ —— DS (1
i - *
b ~
SE g \ IE 3 B 4
A= * =5 2 * —K *
5% * S5 2 3
£5 05 SOV K .
é Z Ox 2
e’ A 251
0 12 24 48 0 12 24 48 E
t/h t/h 0

0 12 24 48
t/h

2 FREERE (A) AIERTE (B) MEABE R HL7702 4058 miR-20a 71 ATG16L1 FRIAHIEM (X £s,n=3)
Fig. 2 Effect of triptolide with different concentrations (A) or incubation times (B) on miR-20a and ATG16L1 expressions in

HL7702 cells (X +s,n=3)

ATGI16LI mRNA i H MR EHHEZMN, HEA
R A0 24, 48 h WEEIRH ATGI6L] mRNA F
FEARRIE (P<0.05).
3.3 miR-20a #[E]FY5 ATG16L1 BRI

WU B S FE A (B 3-A) g5 IR,
ATG16L1 3’-UTR Wt %65 K 5 miR-20a mimics 3t
LA OG5 E KT miR-20a mimics NC

A ATGI16L1 Wt 5°- AUCACUUUUAAAUUU(‘}(‘_’ACI[JUUA»?"

miR-20a-5p 3’- GAUGGACGUGAUAUUCGUGAAAU-5

ATGI16L1 Mut 5’- AUCACUUUUAAAUUUTTGACCCA -3’

1.5

(P<<0.05), 1M Mut 265Uk L 3 G 2H Jo i BARAE
HL7702 4Hu#% 4% miR-20a mimics i, ATG16L1 f)
mRNA FEE FRIAH B E FK (P<0.05), 1] miR-
20a mimics NC X ATG16L1 ik & 5 B & 5
(K 3-B). LLESE U, miR-20a REASHE M 45 &
ATGI16L1 ) 3°-UTR, #tifi#iitil ATG16L1 mRNA #%
K JE K

0.5

&,
mimics
mimics NC

ATGI6L1 Wt
ATG16L1 Mut

1.5

JGER AR 1

| ++ |
|+ 1+
+ |+ |
+ 11+

10 ATGI6LI | S . P .7 10"

—_
(=}

ATGI6LI

05 B-actin | P —‘4‘3 X104

e
n

mRNA HIxtEiE &

*tH& miR-20a  miR-20a
mimics mimics NC

X E& miR-20a  miR-20a
mimics mimics NC

ATG16L1
HAMXRIAE
I

(=}

miR-20a
mimics NC

X miR-20a

mimics

5 ATG16L1 Wt-+mimics NC ZHELES: "P<<0.05: SXFHEALLLE: #P<0.05
*P <0.05 vs ATG16L1 Wt + mimics NC group; *P < 0.05 vs control group
3 miR-20a 5 ATG16L1 FEE[E X5 (A) KX ATGI6L1 FRiE& (B) RIS (X +s,n=3)
Fig. 3 Targeting relationship between miR-20a and ATG16L1 (A) and its effect on ATG16L1 expression (B) (X +s,n=3)



FED 2023F7H $54% B138  Chinese Traditional and Herbal Drugs 2023 July Vol. 54 No. 13

#4219 -

FAFEREX HL7702 4056 B A E2 00
LC3IL E 4 E W A, e e T
MR I, HFRIAES A/ MASE EA DS, I,
LC3IT # 1E A B WA bR £ 4704151, HL7702
YN B AN [RIR B 1 B 3 Tl FH R AL EE 24 h 5, Western
blotting fu il LC311 IR, 455 27 50100 nmol/L
fRER 2N 2R B 25 3R LC3IL Rk (P<<0.05, K 4-
Ao FIFARFRIREEN T A M =A% pEGFP-
N1-LC3 Jfikift) HL7702 i 24 h, M 222 A ik H
AT 5 B A DG 3G N M SR TR R (P<
0.05, K 4-B).

H RIS AR AR AL T Al B R/
(T s Eﬂﬁd\m'ﬁ?ﬁﬁ%E‘JE&A&F&%E@%%%
w2

15
L3Il }-—ml 310

‘“‘*—'10

| X
pacin [ s 310" 2
‘DI .
it

X 25 50 100
A F K/ (nmol- L)

34

ST 25 50 100
&N EH R /(nmol - L)

GFP-LC3

DAPI

Merge

ﬁ’&ﬂi‘ﬁEﬁ ?/(nmol LY

AR R A AR

X HE 100

ZNESOPIRH ML R ARG R
W /M T B 22 5052 BE 51 S 1) 1 Wk /N 2 g4 o)
BIfe 23 LC3IL Rk FH ol i B g il 71 5
W LT [ /M S VARG R A B, R AR
B AE 08 WO A0 R WA, S Ak Uk — 2 B
LC3II Rk, R, SN LC3I KA T
SEMAUT, Sy T WL TR A o F 20 JH- 4 e IR 1)
B, HL7702 ZHAZ: 50 nmol/L F 7 1B H &% B phAk
PEEGA 20 pmol/L S MESL[F AL 24 h 5, Western
blotting Frill LC3II RIA, R EIR, HABRHER
G HR A TR A iR Y R B A B L3I Rk it

B (P<0.05, K 4-C), RYEHENBEF KA

T 1 TR o
5
¢ R i
e
LC3II | = . | 1.3 X 10* =K 3
€
B-actin | ——— 43X 10 35 2
S——— g
M+ — = — ol .
FARFE — + — + o
W TAMEE — + — +
e — — +

£ T
R4
o
Q
—
2
5
X 25 50 100
WA HEF F/(nmol- L)
: #P<<0.05

"P < 0.05 vs triptolide group

& 4

FAEFREX HL7702 415 LCANEBARIE (A) BESRY B) FEER (C) M (X+s,n=23)

Fig. 4 Effect of triptolide on LC3II protein expression (A), autophagic puncta (B) and autophagic flux (C) in HL7702 cells

(Xts,n=3)

35 BABRRMMMRMES GOT. GPT EMER
BF4EZR S miR-20a. ATG16L1 5 LC3II FixHIEN

I BGRE A/ BUE  GOT A1 GPT [3E
P, GERERSXRAIE, FHABEF R4 /NI
jEH GOT 1 GPT iEMEEE T (P<<0.05, A 5-
A, R AI AT, 8t qRT-PCR F
Western blotting £ Wl /)N & fiF 40 214 miR-20a «
ATG16L1 Fl LC3II FIRIAKF, 45 R AfkH
2 miR-20a 0% i, ATGI6L] mRNA Fl 3%
KEE B (P<0.05), LC3 EAXIET = (P<
0.05, K 5-B. C).

3.6 miR-20a X ELABER RS HL7702 L4050 B M
SEHIR N

HL7702 412 50 nmol/L 5 2\ i FH 25 8 b B
a4t miR-20a mimics. miR-20a inhibitor & [7] 4b#H
24 h J&, qRT-PCR F1 Western blotting #&ll ATG16L1
mRNA F LC3II B3R E, 458 5 7~, miR-20a mimics
WEIHNE AR R I E ATGI6L] mRNA A
LC31I FRikFtHE (P<0.05), miR-20a inhibitor AJ i
— 354t ATGI6L1 mRNA F1 LC3II %ik il (P<
0.05), 1M miR-20a mimics NC Y, inhibitor NC M| 7
B R 2 (& 6),
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A g0 60 B 15 25 .
¥ * i iz
260 = ﬁlo §20
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3.7 miR-20a X E AREA RS HL7702 4BfaSH
ppA
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FRUSs 2 P T B 0 T P 3R 5| S I e M 1 B AL
], H:H Caspase-3 Fil Caspase-9 ZIEIE L < B A2 A
TR R G B A5 Sl K. HL7702 42 50
nmol/L & 2 i H 2% k4 BH 5 5 %% 44 miR-20a
mimics. miR-20a inhibitor. FLAG-ATG16L1 A& 20
pmol/L S MEIL AL Hf5 , ol 40 fu /735 %6 . LDH %%
U . Caspase-3 Fl1 Caspase-9 4. Wi 7 Fios, 5
MR LU, B AR R B E R AR (P<
0.05), #2/m LDH Bl (P<0.05), Lif Caspase-3

F Caspase-9 7 (P<<0.05). %% miR-20a mimics
FIEE 2 o R e A PR A F A iR R 2R PR b A PR A i A
RS R (P<0.05), LDH R0
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UG AR S A 2 AN BB UIAH OG22, miR-
376b ] N H MR CBEIE Beclinl 1 ATG4 HIFRIE,
O] AW AR A3, miR-181a A1 miR-630 43 H i 5
ATG5 ATG12 K, 520 A 1 W Sy A B B4,
miR-130 T o] 368 5k 308 o) [ WG /S A - TG A i 5 DK
S NVERE AR SRR EE 1 1 (lysosomal associated
membrane protein 1, LAMPI), Z 57 G 1R,
YEJN miR-17-92 #EH— 51, miR-20a 183 FH K H %R
HHFIER] ATGS F1 FIP2000 H131E, $MlHLE 5] i
(1) 45 P e 40 P 19 W 35 AL 1260, miR-20a ] 47 1 4%
ATG7 ik, BHITZHALEWE, M0 e 28 B2
T TERT), P AN, ATGI6L1 mRNA WAE Jy
miR-20a [ FIF#E £, ATGI6L1 R85 A Wi ah it
R Z RFEE B KRG I ATG12-ATGS B AR dE St
WdhiGr, TERR B0 AE AR 2 B W/ IMASUZ LRI TE B
if B R O 4 E 8. miR-20a JE i R
ATGI16L1 W IE P40 Wi, AR ik B R 2 P
o B B AR R AR 5] S ) miR-20a FRIAHT
HilREH L ATG16L1 FIAHFH T HWIEIL, 5[k
B A A0, BT, BRA R BRG]
YA EE. 5T AN BTSRRI, REAEEH R
B A IE 5 R0 B AN 4 2 miR-20a fFRIA, R
ATGI16L1 FIFRIE . XU 2B 5 SLIiE S miR-
20a 4i&T ATG16L1 [#) 3°-UTR, F H miR-20a
mimics B¥, inhibitor ft % BT i — (e 3t 3 2 ik
KoM ATGI6L1 K EHWAricY) LC3II
KIETHE o B, H 20 i 2l i 38 R 717 miR-20a
12615, A ATG16L1, M 5] #4iin | ki .
4k, Targetscan. miRDB W3k Tl H W AH < 3 (A
ATG2B. UNC-51 ¥l 1 (UNC-51 like kinase 1,

ULKI) ATG14. ATG7 %535 miR-20a T i# 1B e 40
&, SRTM qRT-PCR Fl Western blotting 5l 2% .7
B TR 20 4 i X e A B R SRR TS
SN, $Eon bR E AR G R AT BETE B A T H K A
FEC 1 TR P 1 ey fh it R R R BB . WAL
KW, ZMPLHIZ 58 A R miRNA Rik.
B AR AR I T U K R 7 Smad2/3 [RERR AL,

FHUTH T Smad4 MI45& RNAZISH, M| AL
AR A F-B (transforming growth factor-B, TGF-B)
SRR miR-30 K& FEBY. FHAMEF RICREE
il c-myc Fk g, FHWT miR-7-92 F1 miR-106b-25
(1) 5321, 45 Ja I AR 7 A i B 2219 miR-
20a FIL 1) 7T HLHIEUE 5

A B O T A A A B PR . 1R ST
T, YA E YRR R AR . A SRR DA
FESRARM E WS T, AR R P A . 4
FRAQB A (e R A A I T RE . 53—, i
A G S B Th Rese 4, 51 H R
FETZB3, AR SIGAEARSNFAT TER] 1A miR-20a
mimics B [ A1) 7] G0 AL BB A R A RO
AL AT 0 BRARAE W P B B 4735 3, {23t LDH
FETBORAHIRTS,  TnJRT5 2 Fie 22 51 RS PR A 4 2
PE, 1 miR-20a inhibitor JUJ.EAT 22 M B 2 i HH AT
BEPERGRION, 150 B A W A0 B 32 31 8 7 R
FRAC BRSO — R ORI PEN LA, T RELIT 4 L
TRAR I TT BE R 1A P 3 A SR B S A0 0 4 8 ok
REST, FEPUH 20 FP 2R SR AT 40 IR T 22
YERL, MNTTE— 20 IRl 4 234 . & a3 253
FEAR 24 FERIE miR-20a J& 75381 [ WS 0T
N F AT B A5 RS RN . I 35 ATGI6L1 fE
R 43100 B 3k 278 miR-20a mimics X 55 A B R AT
FFPERIFENA, — 7 HISAE T ATG16L1 7£ miR-20a i
T AR KRR, S J7m
] miR-20a H)HAREERL AT RE S 5 T HON 7 A T
FH 2R JHF 23 0 1 9 1 FH 260270 ROR AT 0 B4R T miR-
20a R HA R I HE I KR 5 7E TR A R
FAEE

gib, KBTS TR M IR w4
Lo/ AT ZA o miR-20a B H 4B K ATGI6L1
RIBMIFM, R T eI %AF T miR-20a 38
1L ATG16L1 S Hgid e, J2 55 Ak H
R REYE, Dyl TR 2 AR RO AR AL
1l Sz miR-20a 1F: 9 23 8 FH R T PR B AR b
WWIRBE T 2%

FBEAR PHAEEHFAREEANEZY R
SE 3k
[1] XiC,PengSJ, WuZ P, et al. Toxicity of triptolide and the

molecular ~ mechanisms  involved  [J].

Pharmacother, 2017, 90: 531-541.

[2] LiY J, Lia S, Xuea X Y, e al. Integrating systematic

pharmacology-based strategy and experimental validation

Biomed

to explore mechanism of Tripterygium glycoside on
cholangiocyte-related liver injury [J]. Chin Herb Med,
2022, 14(4): 563-575.

[31 HuY Q, Wu Q G, Wang Y L, et al. The molecular
pathogenesis of triptolide-induced hepatotoxicity [J].
Front Pharmacol, 2022, 13: 979307.

[4] WeiYM, Wang Y H, Xue HQ, et al. Triptolide, A potential



FED 2023F7H $54% B138  Chinese Traditional and Herbal Drugs 2023 July Vol. 54 No. 13

* 4223 »

(5]

(6]

[7]

(8]

(4]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

autophagy modulator [J]. Chin J Integr Med, 2019, 25(3):
233-240.

FE, AR, R, B ABRIFREELE R LEIT 7
[J]. REEFEEZ, 2017, 34(5): 358-360.

Zhang L L, Li C Q, Fu L, et al. Protection of catalpol
against triptolide-induced hepatotoxicity by inhibiting
excessive autophagy via the PERK-ATF4-CHOP pathway
[J]. PeerJ, 2022, 10: e12759.

Wei Y M, Luan Z H, Liu B W, ef al. Autophagy in
triptolide-mediated cytotoxicity in hepatic cells [J]. Int J
Toxicol, 2019, 38(5): 436-444.

Huo J T, Yu Q W, Zhang Y, et al. Triptolide-induced
hepatotoxicity via apoptosis and autophagy in zebrafish
[J]. J Appl Toxicol, 2019, 39(11): 1532-1540.

VPR3, TKORWE, ik, 5. MRAWNS SR BT R
FEIS MM (7. WAREME R, 2016,
16(26): 5012-5014.

Menon A, Abd-Aziz N, Khalid K, et al. miRNA: A
promising therapeutic target in cancer [J]. Int J Mol Sci,
2022,23(19): 11502.

Zhou K, Chang Y X, Han B, ef al. MicroRNAs as crucial
mediators in the pharmacological activities of triptolide
(Review) [J]. Exp Ther Med, 2021, 21(5): 499.

BAALM, 530, BHiM, 55 MicroRNA-21 @i 5 g
LW R AR R [J]. R R E R KA,
2022, 47(7): 936-941.

Li Y, Zhou D M, Ren Y H, et al. Mir223 restrains
autophagy and promotes CNS inflammation by targeting
ATGI16L1 [J]. Autophagy, 2019, 15(3): 478-492.

B, AR, R, S5 2R GHMT i R X
HWEFR L) LC3I J p62 B [J]. PEZHRR
2R, 2018, 49(3): 341-347.

Mizushima N, Yoshimori T. How to interpret LC3
immunoblotting [J]. Autophagy, 2007, 3(6): 542-545.
B, A, BRI NTTE [J]. 25k,
2016, 51(1): 45-51.

Wang Z, Wu Q, Li CY, ef al. Quantitative determination of
autophagy flux by probes [J]. Methods Cell Biol, 2021,
164: 157-165.

REE, FIEM, F55, 5. RIS REE S M
IR 21 XKL UL R R L] (7], o iR 2
PRI & 2020, 36(1): 61-64.

Kimura T, Takabatake Y, Takahashi A, et al. Chloroquine
in cancer therapy: A double-edged sword of autophagy [J].
Cancer Res, 2013, 73(1): 3-7.

Feng Y, Zheng C Y, Zhang Y J, et al. Triptolide inhibits
preformed fibril-induced microglial activation by targeting
the microRNA155-5p/SHIP1 pathway [J]. Oxid Med Cell
Longev, 2019, 2019: 6527638.

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

(32]

[33]

[34]

Xue M, Cheng Y, Han F, ef al. Triptolide attenuates renal
tubular epithelial-mesenchymal transition via the miR-
188-5p-mediated PI3K/AKT pathway in diabetic kidney
disease [J]. Int J Biol Sci, 2018, 14(11): 1545-1557.
Zhang H, Liang J L, Chen N. The potential role of miRNA-
regulated autophagy in Alzheimer’s disease [J]. Int J Mol
Sci, 2022, 23(14): 7789.

Korkmaz G, le Sage C, Tekirdag K A, et al. MiR-376b
controls and mTOR
autophagy by targeting ATG4C and BECNI1 [J].
Autophagy, 2012, 8(2): 165-176.

Zhang J, Wang P Y, Wan L, et al. The emergence of

starvation inhibition-related

noncoding RNAs as Heracles in autophagy [J]. Autophagy,
2017, 13(6): 1004-1024.
D'Adamo S, Cetrullo S, Minguzzi M, et al. MicroRNAs
and autophagy: Fine players in the control of chondrocyte
homeostatic activities in osteoarthritis [J]. Oxid Med Cell
Longev, 2017, 2017: 3720128.
Che J, Wang W S, Huang Y, et al. MiR-20a inhibits
hypoxia-induced autophagy by targeting ATG5/FIP200 in
colorectal cancer [J]. Mol Carcinog, 2019, 58(7): 1234-
1247.
Yu Y B, Zhang J, Jin Y Q, et al. MiR-20a-5p suppresses
tumor proliferation by targeting autophagy-related gene 7
in neuroblastoma [J]. Cancer Cell Int, 2018, 18: 5.
Hamaoui D, Subtil A. ATG16L1 functions in cell
homeostasis beyond autophagy [J]. FEBS J, 2022, 289(7):
1779-1800.
Guo L, Zhao J, Qu Y L, et al. MicroRNA-20a inhibits
autophagic process by targeting ATG7 and ATG16L1 and
favors mycobacterial survival in macrophage cells [J].
Front Cell Infect Microbiol, 2016, 6: 134.
Sun K T, Chen M Y, Tu M G, et al. MicroRNA-20a
regulates autophagy related protein-ATG16L1 in hypoxia-
induced osteoclast differentiation [J]. Bone, 2015, 73: 145-
153.
Yang Q Q, Sun M J, Chen Y, et al. Triptolide protects
podocytes from TGF-B-induced injury by preventing miR-
30 downregulation [J]. Am J Transl Res, 2017, 9(11): 5150-
5159.
Li S G, Shi Q W, Yuan L Y, et al. C-Myc-dependent
repression of two oncogenic miRNA clusters contributes to
triptolide-induced cell death in hepatocellular carcinoma
cells [I]. J Exp Clin Cancer Res, 2018, 37(1): 51.
Napoletano F, Baron O, Vandenabeele P, et al
Intersections between regulated cell death and autophagy
[1]. Trends Cell Biol, 2019, 29(4): 323-338.
Gao Q. Oxidative stress and autophagy [J]. Adv Exp Med
Biol, 2019, 12(6): 179-198.

[Frietmis F ]



