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DOCKI1 ifiit AMPK/mTOR i i %} 25 ¢ P15 156 9 0 ML 394 %
O8] 7270 5 s (v PR 4 pILR W oS
Z JF, kN, E04E, 4R CHIRGABEHE EReERL, mHN 423000)

i E: BE ®iTR A5 2E4EA B F 1 (dedicator of cytokinesis 1, DOCK1 ) £ % % M8 %% (multiple myeloma,
MM ) ki BRI 3R @AIGIE . A TA Qe n i A Ahl. FiE IR MM &5 R A58 A MM % fi ik
U266 #= RPMI 8266 #tAT#F %, KA 56t 3 k2 & PCR (real time-quantitative PCR, RT-qPCR ) &4t MM BB 28 47
e DOCKI1 Aasd A& ik ; M 8i4k DOCKI &k e %, KN CCK-8 #kAmif X 4 fiL R4 DOCKI *F MM 4a feL3g 7 55
MW %5ee; Western blot 52 Batb-inl 4 38 748 % % & (c-Myc, cyclin D1) | AT#8%% &g (Bax, Bcl-2) . A#A8%
%% (LC3-I/LC3-1, P62) % AMPK/mTOR il %648 % & & o9 3k R-F . 58R  LV-DOCKI1-shRNA2 284 U266 F= RPMI
8266 LMMLIG A F AL 24, 48 A T2h A B XK T = xR A AT B, £33 H % FE L (Fue=21.130 ~ 100.108,
Fromiszss=35.067 ~ 95.677, 34 P<0.001 ) , LV-DOCKI1-shRNA2 #1 #5 U266 F= RPMI 8266 %1 g, 3§ 74 48 % & & c-Myc,
cyclin DI £ A KF3 B 4K T XTI Fo 2 G STIBLE ( Fpe=56.061, 71.584; Frpwine=93.248, 62.146, 35 P<0.001) .
LV-DOCK1-shRNA2 #8#5 U266, RPMI 8266 #0 2 24h, 48h 4 =& B % & T ML B4 fo = & 3F BRI ( Fe=77.051,
61.533; Froniszes—60.868, 68.306, 3 P<0.001) . 5% & xFRLLA= P LT FRLE LA, LV-DOCK1-shRNA2 41 U266 F= RPMI
8266 2m AL T 48 % & & Bax £ L KT R I &, Bel-2 Ak K FH BB (Fuue=92.588, 21.940; Frowiss=82.736,
14.511, 3 P<0.05) ; A %A48% % & LC3-I/LC3-1 &£ K-F oA 253, P62 & ik K-F U B HAK (Fie=147.1, 26.342;
Frmmigass=173.300, 31.477, 34 P<0.05 ), LV-DOCK 1-shRNA2 28 U266, RPMI 8266 8 i, AMPK/mTOR & %48 % & & p-AMPK
FOARTHARZ T AR BAF G5B (Flps=40.542, Feomsne=40.892, 3) P<0.05) ; p-mTOR % ik K-F 8 ZAKT
st B2 An % 6 ST B ((Flup66=38.707, Frpmisnee=43.002, ¥ P<0.05) . /& LV-DOCKI1-shRNA2 21k #: 4 DOCKI it
FOA ke R A WA JE, p-AMPK A= p-mTOR & ik K-Fduikif 2643 2| B, 2518 DOCKI f& % K PB4 55 sa e o A
HAICSEAE R, HAuh) 7T 4k L5 i it 7] AMPK/mTOR 8%, 4736 % 2 M B 4098 40 Med A e B 2R £

KW ZRVETHERE; BB RERET; AMPK/mTOR f%; HigH; M1 AN

FES%ES: R733.3; R730.43 XEAFRIAAED: A XEHS :1671-7414 (2022) 03-062-07
doi:10.3969/j.issn.1671-7414.2022.03.013

Regulation Mechanism of DOCKI1 on Proliferation, Apoptosis and Autophagy
of Multiple Myeloma Cells Through AMPK/mTOR Pathway
LI Dan, ZHANG Zhong-shan, LI Xun-ting, CAO Su-juan

( Department of Oncology, the Affiliated Hospital of Xiangnan College, Hunan Chenzhou 423000, China )

Abstract: Objective To investigate the expression of dedicator of cytokinesis 1 (DOCK1) in multiple myeloma (MM) and its
effects on proliferation, apoptosis and autophagy of cancer cells and related mechanisms. Methods Bone marrow tissue of MM
patients and human MM cell line U266 and RPMI 8266 were selected for the study. Real time-quantitative PCR (RT-qPCR) was
used to detect the relative expression of DOCK1 in MM bone marrow tissues and cells. Knockdown DOCK1 expression cell lines
were constructed, and the effects of DOCK1 on MM cell proliferation and apoptosis were detected by CCK-8 method and flow
cytometry. Western blot assay was used to detect the expression levels of proliferation-related proteins (C-MYC, cyclin D1),
apoptosis-related proteins (Bax, Bcl-2), autophagy related proteins (LC3-1I/LC3-1, P62) and AMPK/mTOR pathway related
proteins. Results The proliferation rates of U266 and RPMI8266 cells in LV-DOCK1-shRNA2 group were significantly lower
than those in blank control group and negative control group at 24, 48 and 72h, the differences were statistically
significant(F,,=21.130 ~ 100.108, Frpyuses=35.067 ~ 95.677, all P << 0.001). The expression levels of proliferation-related
proteins C-myc and Cyclin D1 in LV-DOCK1-shRNA2 group were significantly lower than those in negative control group and
blank control group (Fy,6=56.061, 71.584, Frpwis:66=93.248, 62.146, all P < 0.001). Apoptosis rates of
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U266 and RPMI8266 cells in LV-DOCK1-shRNA2 group were significantly higher than those in negative control group and
blank control group at 24h and 48h (Fy,,=77.051, 61.533, Frpnisrec—60.868, 68.306, all P < 0.001). Compared with blank
control group and negative control group, the expression level of apoptosis-related protein Bax in U266 and RPMI 8266 cells in
LV-DOCK1-shRNA2 group was significantly increased, and the expression level of Bcl-2 was significantly decreased
(Fua66=92.588, 21.940, respectively. Frpyvisrss=82.736, 14.511, all P < 0.05). The expression level of autophagy related protein
LC3-II/LC3-I was significantly increased, and the expression level of P62 was significantly decreased (F,,=147.178, 26.342,
Fromisass=173.300, 31.477, all P < 0.05). The expression level of AMPK/mTOR pathway related protein p-AMPK in U266 and
RPMI8266 cells in LV-DOCK1-shRNA2 group was significantly higher than that in negative control group and blank control
group (Fu,66=40.542, Fromises—=40.892, all P < 0.05). The expression level of p-mTOR was significantly lower than that of
negative control group and blank control group (Fy,=38.707, Fipmisss=43.002, all P < 0.05). In the LV-DOCK1-shrNA2
group, the expression of DOCK1-overexpressed plasmid was recovered by transfection, and the expression levels of P-~AMPK
and P-MTOR were also reversed and recovered. Conclusion DOCKI has a carcinogenic effect in multiple myeloma cells, and

the mechanism may be related to inhibiting apoptosis and autophagy of multiple myeloma cells by inhibiting AMPK/mTOR

pathway.

Keywords: multiple myeloma; DOCK1;AMPK/mTOR pathway; proliferation; apoptosis; autophagy

Z K VEE BE R (multiple myeloma, MM) ;i &
TR B M ALY, SR A e 3 A A T S G
B, ZKT 40 ~ 60 % PAEF . TiE MM &
S BIL T Ao AR X e R A A T e A R
o AR R, MBT2ERIRF 1 (dedicator
of cytokinesis 1, DOCK1 ) FEFLAME . . misl
P 5 22 Aol g vh AR B e iR L T S M, A
WP AR A . 1REE . R AR R
H 550 B3 A R HUGAHE P Ais
&3, DOCKI1 A4 {1 Il 55 SKM-1 4 il A= K
WM T, EB BN AE R LRGN 2R
Z IR A Ak i 4 AR AR T Y PAN 48 U F
FMGE, WA R DOCK ik &b &
B IL AT Akt 005, AT /DN e it s 0o+ A%
JEBUEE RS I, #1278 DOCK1 7] BEJ&— A~ i i
AR IT AR, PR IKAE 9T DOCKI 7E MM Hi (14 1
ST g MM I R IG ST S B8 i 7 1) . AR
2 15 4k 25 H 34 B8 ( 5°-AMP activated protein kinase,
AMPK ) / I ZL 20 %) & A% Z f4E H ( mammalian
target of rapamycin, mTOR ) {55 1% Fll 48 Ak N 4
R A T AR R R EAE A Y R
KB, MM 40 bR A7 7 AMPK ) % FR L i3 0% , 7E
LRI 1R 97 AT 43 F AMPK 14 771 Compound C 3
PP AT 5 S MM 4T . LT REAI T IR
1H DOCK1 HyJFEHE I Jm v, AWFFE ML T DOCK
TE MM H i R I8 RO A i G . 8 T K A W
FIVERT, IR T DOCKI 275 Al i id 4% AMPK/
mTOR i #2555 MM 20 A3 58 . 10 [ 0,
DI MM 6T T S AL A
1 #MREFE
L1 AR % N2 RV HE T 40 i Bk U266,
RPMI 8266 Jz A\ 1E H i 46 it MNC #1 5 vh

BlABe g, 280 T & 10g/dl i 4R 1fL 35 A9 RPMI
1640 B350, 75 37°C, Sml/dl CO, H G403 37
R EESE, BRRE 24 ~ 48 h LS IEEE 1R, R
A X BUE R AT IR 2580 . T iR U B
WA 0 22 VB g S0 3 S ) I T 2 O
B RE DI RETC R B AR e (e e AR B A 2, &
20 4], Fal-E-HEL 21T DOCK FikE
12 ELRXA a4, RPMI 1640 55753 56
E Gibco 23] ) 5 Trizol k7|, Lipfetamine2000 ( 3¢
[ Invitrogen A7) )5 W54 5% & ( H A Takara 23] )
CCK-8 it &, Annexin V/PI T X7 & (T EMN
A=Y ) 5 RIPA 24 f# 7, PMSF & [ g 41 il 551,
BCA G ER £, SDS-PAGE HBENE # Btz 7]
& CGERREYPHEATF ) ; GAPDH HLyd P,
Bax HLog FEHLIA, Bel-2 HLripEBTLR ( 92 [H Abcam
ZNF] D) 5 e-Mye B BEBUIR, cyclin D1 HL 5 BT
&, LC3I HrepEdiik, P62 M Ediik, AMPK/
p-AMPK i 57 [ Bt /& & mTOR/p-mTOR . 5¢ [ $t
& (£ CST A H) ) 5 DOCKI LR85 7 (LV-
DOCKI1-shRNA ) , FAPEXT IS8 (LV-NC ) K&
21 A DOCK1 i 3 ik i B hDOCK1-pCXN2-Flag
( B IAEEARARAH )
1.3 7k
1.3.1 4t gy PO BUE R IR 4, L 50
p I/ FLEEFR T 24 fLAR, 4351 A 3 4> LV-DOCK1-
shRNA, LV-NC 125 8 & & 241 A\ DOCK1 iif % ik
JFki hDOCK 1-pCXN2-Flag, =& E 15 min J5 0
A 500 W EEREFRIE, BFF 24 h, B.OF L,
JIA 500 w1 Hr 3 R gk e 1 3%, TR RE LSS
6 K, A 03 wg/ml EESEZ, %4:453: 72 h,
e B B RS R 3 AT R R AL AR 2 K 7R
B O WAEE T S Yy 22 e M B AN i i
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JE, BEYE S 70%, NTTH TR 22508, %
B LV-DOCK 1-shRNA %% YL 350 5% iz i 25 1) — 2 364 7
JR I, R d . FEB A AXT RG], Lv-
DOCK 1-shRNA #: 4t , LV-NC ( BT R4 ) K
LV-DOCK1-shRNA+DOCK] i ik (hDOCK1 4 )
ey

132 SERF9OEE & PCR (RT-qPCR ) A1l DOCK 1
mRNA %t ik . % 18 Trizol 2 77 ¥t B 45 $2 Bt
i S RNA, i 386 4% 5 357 & & 1l cDNA,
S A T AR A R /TS R,
DOCK1 51#¥1%%} Forward: 5’-GGATGACCTGGA
GAAGGAG-3’, Reverse: 5’-CGCAGGGGACTTA
TCGT-3; GAPDH 5|4#)J¥%1} Forward: 5°- ACGG
ATTTGGTCGTATTGG-3’, Reverse: 5’- TCCCGTT
CTCAGCCTTG-3’, BtHE 20 w1 PCR FWIKR, X
AR 95 °C 30 s, 95 °C 5s, 60 °C 30s, fEH 40 7K .
DLt AT AR R IA R, ACt=Ct amer — Ct ws,
Ct BT U BRIV NI DOUE 5 Rk e
B SaRAEL B T 22 D13 AR B 3B

1.3.3  CCK-8 WA 4 iy b5 v 1 . ORI
i, B0JE EEAMUIE, LS x 104/ ml §940
Ji0 %% B 2R T 96 FLbl, BEFL S0 pl 4iiEE, 7
BIREFE 24,48, 72 h 1, BEFLMA 10 w1 CCK-8 2,
37 CHRLEREFE 2 h, [l BRI 450 nm 4b 451
WOGEEE (AH) -

1.3.4 i dn AR A0 T AL AL R I 20
Mo, MKEEE.C 5 min, JH PBS BEE4M 2 %, A
ZE PR AN B, EIRIR AT A, B 200 ol 4l
Ji B 2 A A, e R S B A5 U it
FA R HEMANA 5 w1 Annexin V-FITC }2 5 w1
PIJGHEERIRA), TR TEOEIFE 15 min, RANR
A LA T 4 R TR

1.3.5 Western blot &l #HICEE 1A WAETF I 4N
JH9, TGS £ RIPA ARS8 i, 2500 J5 P if
WAEZEH, RA BCA LRI EAWE. H 10 g/dl
SDS-PAGE MK E AR H, HEE
PVDF & |, =il FHEREA 1 h, 2000 A BG 5E

MIHEH c-Myc, cyclin D1; #1-# 5% H Bax,
Bel-2; HMEEAHEME H LC3-1I/LC3-1, P62 & AMPK/
mTOR i #% #1 5¢ #& H AMPK, p-AMPK, mTOR,
p-mTOR F1 N 2 GAPDH W% & i % . i TBST ¥
VeSS, TEERTFHPME 1 h, RIS HRA
TBST i e 3 n R Ak &0k (ECL ) (4,
WEE H AR UK (L5

1.4 %itE o4 KA SPSS 20.0 4bHUEE, i
TR R IR + b2 (x+s5) FoR, Z41REIEL
BRI R I 22500, AL HL R ] LSD-1
Kol s 2 R a5 1 Al 20 Rk 25 57 FL R
BOXS ¢ KB, P < 0.05 WA G THFE XL,

2 R

2.1 MM 414 % 2m Je % DOCKI 48 3+ & 2 RT-
qPCR £ Wl & 75, MM 4fi ffl U266, RPMI 8266 H?
DOCK 1 AHXF k43510 9.84 + 2.56 F1 8.67 +2.42,
M & T A E R S840 MNC1.32 +0.56, 2574
it L (F=15.088, P < 0.05); [AIEHAG & 3E
MM H 5862021 h DOCK 1 AHX %34 (0.57 £0.16)
W e TR R (284073 ) , ZRA41T
7 YU (=13.458, P < 0.001) . % ] DOCKI 7&
Z RN B R b B SRR

22 DOCKI ##z R ¥4E W3 1. RT-gPCR K
MR, #Y LV-DOCK1-shRNA2 41 1 LV-DOCK 1-
shRNA3 2H U266 4 il ' DOCK1 mRNA il H %
IR Y52 O R AL BF S B A, Horp LV-DOCK 1 -
shRNA2 41 [& i b 3, 2R AR L tpa=
8.499,6.455; t4:,=9.712,6.475, ¥J P < 0.05) ; LV-
DOCK 1-shRNA1 ZH F1 B] # * B 20 U266 41 f
DOCK1 mRNA Fl# 1235 575 FIX 2 25 7 e s
T2 X (P> 0.05) . RPMI 8266 4ilfifi i DOCK1
mRNA 7RI IR AR S U266 Aiil—2L,
DAL LV-DOCK 1-shRNA2 ZH [R5 A 35 ( 1na=
8.312,6.672; ¢4, =10.114,8.141, ¥J P < 0.05) .
FWIEAIL DOCK1 FIRF YLy, Jeaksim b kst
LV-DOCK1-shRNA2 #4757 .

*1 DOCKI 7£ U266, RPMI 8266 fHRIFREIRIE (x+5,n=3)
W FRKE SEMIBE BAPEIR4 LV-DOCKI-shRNAT 4 LV-DOCK1-shRNA2 A LV-DOCKI-shRNA3ZE ~ F P
0266 mRNA 101010  126£0.19 123£0.19 0.22+0.05 041009 535712 < 0,001
B 100£010  1.2240.15 120£0.14 0.16+0.02 044 +0.06 61.198 < 0.001
RPMI8266  mRNA  098+0.09  1.16+0.15 113£0.16 0.22+0.04 0.37+0.07 47.146 < 0.001
B 102:011  125+0.13 123+0.13 020+0.03 0.36 £ 0.05 75204 < 0.001

23 &4k DOCKI #p4) 2m o eg ¥g 2t 48 H UL 32 2,
CCK-8 A 2 715, LV-DOCK 1-shRNA2 £H ) U266,
RPMI 8266 IG5 % 7E 24, 48 F1 72 h ¥ Z (LT

23 XT IR (£06=11.840, 5.466, 5.360; fepsoes =
10.788, 6.802, 6.617, ¥ P < 0.05) F1B 4 %) 1
4, ZREAHESITEEXL (#hwefd) , X
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REZH RN 2 IR R LA 22 SR I g2 L (1
P>0.05) . UL 3. Western blot £ ] 2% Jf i 75,

LV-DOCK 1-shRNA2 #H ff) U266, RPMI 8266 4H fifl
HFEA S c-Mye, cyclin D1 357K Pt i 1%

Fz2

TAAX A, ZRARITEE L (1,,=8.212,
10.2715 tupur soes s =11.676, 8.135, ¥ P < 0.05)
BT BRZ (#h7E fE ), BAMEXT BRZ A2 X
MA S IFEITFEL (B P>005) .

{ DOCK 1 XJZBAIEFEAI RN (X +5, n=3)

gl it (h) 75 X AR [fileRopliEl LV-DOCK1-shRNA2 41 F P
U266 24 0.71+0.05 0.74 +0.06 0.26 +0.02 100.108 < 0.001
48 113£0.10 121£0.13 0.68 +0.06 24.089 < 0.001
7 14520.12 1.50+0.14 0.92£0.10 21.130 0.002
RPMI 8266 24 0.65 +0.05 0.73 +0.06 0.24+0.02 95.677 < 0.001
48 1.18£0.10 130£0.13 0.62+0.06 38872 < 0.001
7 151£0.12 1.62+0.14 0.87+0.09 35.067 < 0.001
=3 B DOCK 1 X4 pa R iEsEE X E H c-Myc, cyclin D1 IS (x +5,17=3)
gl HH 2 HAIRA B LV-DOCK1shRNA2 4 F P
U266 e-Mye 1.00 £0.09 116 +0.18 0.22+0.01% 56.061 <0001
eyelin D1 1.01£0.10 1.05£0.10 0.31 +0.03* 71.584 <0001
RPMI 8266 e-Mye 1.04£0.11 1.06 +0.09 0.25 +0.02% 93.248 < 0.001
eyelin D1 1.02£0.10 121£0.12 0.41 +0.03* 62.146 < 0.001
24 EUKDOCKI ARt sm bty A =H B WK 4 1) U266, RPMI 8266 41 fitd # T~ #H 5¢ & H Bax

4, A4 AR A R, LV-DOCK1-shRNA2 41
i) U266, RPMI 8266 4il it #i T- K 24, 48h ¥4 i
EEmTEAMEA, Z2REGEITFEE L (=
11.020, 9.815; fapuisace=9.814, 10.346, 3 P
< 0.05) FIEAMEXT A (#h7e off ), BIEX g
HME A BAKREREGITFEX (B P>
0.05) . .35, Western blot ¥ Il i 7/, H2x

X HE 21 1 BH P X BB 2 b #8, LV-DOCK 1-shRNA2

F kK F B B T, Bel-2 ik Uk O B R T
(tysee =11.616, 5.587; tapyisaes =10.717, 4.236,
¥ P <0.05); FWgEAHCHEH LC3-II/LC3-1 K ik
KB TR, P62 FRak UK WAL, 271
H it %3 X (tyaes =14.697, 6.340; trpy 266 =
15.940, 6.701, ¥ P < 0.05) . BAMEXRA R H

PR 22 R IEg 2 EE L (3P > 0.05) .

x4 RYE DOCK1 X 4HMUE T FEHIRM (x <5, n=3)
g1 it (h) 2 PR [itEFapieeiin LV-DOCK1-shRNA2 41 F P
U266 2% 478+0.62 5.52+0.85 19.35 £ 2.60* 77.051 <0001
48 5012064 5.88+0.89 2487 +4.15* 61.533 <0001
RPMI 8266 2% 426+039 498+0.62 17.32 £ 2.69* 60.868 <0001
48 457+0.60 5382071 22,61 +3.58* 68.306 <0001

2.5 DOCKI *F AMPK/mTOR i % 48 % & & % i&
#%h  UL3E 6., Western blot f Il B, 52514
X R 2H RN BH A X BEZH A EE, LV-DOCK 1-shRNA2 24
Y U266, RPMI 8266 4 g H AMPK/mTOR i [t #f]
KA p-AMPK Kk KB TR (f6 =9.804,
teowtt o6 4 =9-749, 4 P < 0.05) , p-mTOR % ik
7J<¥EU§EF%HEE (tU266= 9.468, Trpmr 8266 ?IHH{JJ:9~959’ ﬂj
P < 0.05) , AMPK Hl mTOR % ik G i & 78 1k.;
R X6 I 2 Al 2s (0 IR B 2 R RS it X
(¥JP>0.05), $28 DOCK1 5 MM %Al fig
5HH# AMPK/mTOR i %4 5. 5 LV-DOCKI-
shRNA2+ hDOCK1 41 4%, LV-DOCKI1-shRNA2 41

) U266, RPMI 8266 4l fifi f* AMPK/mTOR i#i %
K p-AMPK Fih K- B TR (fye =7.749,
Laont so66 4 =6.927, ¥ P < 0.05) , p-mTOR ik 7K
- W] B AR (tyase= 7674, tpwn sass 20 ML =7.215,
¥ P <0.05) . K% IFE DOCKI & 1 A fig 4
AMPK/mTOR i #§ &4, WF9E7E U266, RPMI
8266 4 ifl i) LV-DOCK 1-shRNA2 2H rf % e 40 A\
hDOCK 1-pCXN2-Flag Jii ¥ ffi DOCK1 ik ¥k &,
& B p-AMPK il p-mTOR & ik 7K - b 9 06 5% 15 5
WA, W3 6. iESE DOCKI 52 Al 4 4% AMPK/
mTOR 3 050 22 & B i 1) 2 A
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x5 BYE DOCK! S4HMUAT . BREEXZEARIEMNFM (x+5,n=3)
g} HH SEMEA iR LV-DOCK1-shRNA2 1 F P
U266 Bax 0.72+0.06 0.67 £ 0.06 248031 92588 < 0.001
Bcl-2 1.37+0.14 140£0.15 0.79+0.08 21.940 0.002
LC3-I/LC3-I 0.98 +0.09 0.91£0.09 422+045 147178 < 0.001
P62 2.59+0.42 2.56+0.39 0.84+0.12 26342 0.001
RPMI 8266 Bax 0.80+0.09 0.66+0.08 267035 82.736 < 0.001
Bel-2 119020 130 £0.22 0.58 +0.07 14511 0.005
LC3-TVLC3T 0.94£0.10 0.87£0.09 4.04 £0.39* 173.300 < 0.001
P62 2.28+0.32 2354031 0.85 +0.08* 31477 < 0.001
*6 DOCKI1 3 AMPK/mTOR EEEEARIEMZEM (x+5,1n=3)
gl HH SEAMEH  PIEXIHA LV-DOCKI-hRNA2 41 LV-DOCKI-shRNA2+ hDOCK1 4 F P
U266 pAMPK  1.00£0.12  1.14£0.11 2674030 135024 40542 <0.001
AMPK 102£0.10  1.00£0.09 1.040.12 1.030.11 0.079 0.970
p-mTOR  126+0.17  120£0.15 0.31£0.03 1.08£0.09 38707 <0.001
mTOR 103£0.11 1012011 1.01£0.10 102008 0.027 0.993
RPMI8266  p-AMPK  1.01£0.09  1.08+0.10 291037 1.56+0.27 40892  <0.001
AMPK 1042013 110£0.12 11320.15 111014 0.245 0.862
p-mTOR  134£0.15 131014 0.36 + 0.04 1.070.12 43002 <0.001
mTOR 100£0.10  1.01£0.12 0.96 +0.09 0.99+0.08 0.144 0.931

3 itig

DOCKSs Z % f&— 2 HAT B N A% 1 12 28 4 A
FIGTERE A KR, s AR R M, H
t DOCK 58 2 25 G 5 g 2 i 1) o 8 i ]
WEAEAF 2T 3 DOCK T JE R 1) S5 6k 55 6 g
B KR HLE . RIS A OE 1) DOCK 1 3%
SRR E RS R e RES. BT
FESCARE T AR AE R, A ESE &8, DOCKI 1)
W FA T SR AR AR A RS, HATsE
Sranforett . dnissg . s akatemse . |
Hif DOCK1 %f MM FIfER AR W K& 5. AT E
SetRT T DOCKI X MM 20 MU i PE RS2, %
PRI DOCK 1 335 i 4] T MM 4035
{E3E T I T, #5278 DOCKI 7 MM s (e i
EREME

F I — Al i B R ST ) PR SO S A e ARt
b AR, FE VR A A A A A S PR 4 S5 T A
FRMTAS LAAETG, X 40 M —Fh R drpL i U, (HGE
AERAI G B, AN A R B e A R R v R A RE
PRHE . HISCEAER, —J7 T @ W] LRy —
FRBHAEAILE], B L BT P 2 45 4 25 A I =4 1)
HERR, PPz AnaE; S — i, M4t
JE FH WERS AT AR A g e ALE] SR T IR R
AUAAET O R Al S e R Y s 2 R

W) B AT Z 2R E 5T, LC3 2K A
RO E bR SR, AR IATE A g R
LC3-1 235540 LC3-11, LC3-11 Fikfr 5 &4 [k
FIRREESEIE L U A ik i ok 5 T Ui A
REIBT, #2738 P62 MRIE, A P62 S AR
) A WEIR DY, JF7E A AR N R, 2B P62 Kbk
5 H RS, B P62 AY/K 5 LC3-II/LC3-I
IR INES A RAE T K A iR U AR
WFFE R ZE S R, Bk DOCK ikl AR ot T
MM 40 [ WA G 8 LC3-TT 3R 3k, mifm il 1
P62 Fik /K-, #E78 DOCKI (KA TS MM 41
JLE) I

AR Sk RE 1, XUIGE A L 1) AMPKY/
mTORC1 1 mTORC2 i f# 7] 75 55 #lJ88 4H A [ W
1 GO/G1 3 41 At Ji5] B BH % . AMPK/mTOR il 6 7£
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