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DLER NUPR1 SEPI A % % PE43 5698 U266 411 WG
55 W0 B HLT WF

(IR BE R CSA B I 5 — PR B L R SR bty TR 400016)

[ E]BM.HWITTIEZE N 1(nuclear protein 1, NUPRL)X} AL & VEHBER U266 40 H RS20 M nl REFLE] . A%k LIIE
N ERE B AZ AN R X IR SR A SEHT 286 it PCR (quantitative real-time PCR, qRT-PCR) Kzl A 22 & 1B 5698 U266 41 Jifl
NUPR1 1 H WEAHDCHE R (ATGS F1 Beclinl )mRNA 7K R4 8 545 #E ) 4] NUPR1 FE R 223K 19 /N & J& RNA (small hairpin RNA,
shRNA)JFHI1Y NUPR1-shRNA 1255 B4k , 0 ALY N 2 L VB B8 U266 ANAL, S804 M AL YL 2 | B HEFG Ye 2l Al
Yugll ,qRT-PCR Western Blot £l NUPR1 FHiCH (3 441l B W AH ICFEFR (ATGS Beclinl P62 LC3 [1/LC3 1) JAH 0 i A
M1 (p-AKT/T-AKT ,p-mTOR/T— mTOR ) () &35 ; FRFHEREE I 2 (monodansylcadaverine, MDC) Y €4 )5 , %G B ABe T WALE A
FMHRE, R NSRRI U266 JHHIH R A\ BER %4000 X 5% YL 2H 40 Ml NUPR1(F=7.747,P=0.004) Beclinl (F=
5.548,P=0.013)F1 ATG5(F=4.031,P=0.034) mRNA /K- F-H] 3%, #YetH NUPR1(F=9.798,P=0.013) ,ATG5(#=7.017,P=0.027) ,
Beclinl (#=7.213,P=0.025) il LC3 II/LC3 [ (F=7.040,P=0.027 ) & [ & 5 B A< 17 Y 20 R B 1A o) R A L 211 B Ied B AT, 1717 P62 (F=
52.622,P=0.000) ,p—AKT/T-AKT(F=6.584,P=0.031) #l p-mTOR/T—- mTOR (F=7.950, P=0.021) 75 [1 &1k W] . 184 = e e 20 4 i
N A W R AR AR B s/ (F=12.172,P=0.008) . £5i8 . A2 &ME 5 U266 4N NUPR1 ik, H KT8 0 3 A B i
AN . DTSR NUPRI 0] R U266 4 [ WK F-, NUPR1 JEP Al i AKT/mTOR 3 B& Y U266 40 v

[RER N 1, 2R MR ; AW AKT/mTOR 1551l %
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Effect of silencing NUPR1 gene on autophagy in human multiple myeloma

U266 cells and its mechanism
Li Xingxin,Zeng Chensi,Yang Zesong,Li Anmao,Chen Jianbin
(Department of Hematology , Central Laboratory,The First Affiliated Hospital of Chongqing Medical University)
[ Abstract]Objective : To investigate the effect of silencing NUPR1 on autophagy in human multiple myeloma(MM) U266 cells and its
possible mechanism. Methods ; Normal human bone marrow mononuclear cells were taken as control,and quantitative real-time PCR
(qRT-PCR) was used to detect the mRNA level of NUPR1 and autophagy-related genes(ATGS and Beclinl) in MM U266 cells. The
NUPR1 shRNA lentiviral vector containing the small hairpin RNA (shRNA) targeting NUPR1 gene was constructed and transfected
into MM U266 cells. The experiment was divided into parental group,control shRNA-transfected group and NUPR1 shRNA—trans—
fected group. The interference effects of NUPR1,the expression of autophagy related genes(ATG5,Beclinl,P62,L.C3 [[/LC3 I) and
related pathway proteins (p—AKT/T-AKT,p-mTOR/T-mTOR) were detected by qRT-PCR and Western blot. Autophagy was mea—
sured by monodansylcadaverine(MDC) under fluorescence microscope. Results; The mRNA level of NUPR1(F=7.747,P=0.004) ,Be—
clinl (F=5.548,P=0.013) and ATG5 (F=4.031,P=0.034) in MM U266 cells were significantly higher than those in normal human
bone marrow mononuclear cells and NUPR1 shRNA-transfected group cells. The expression of NUPR1(F=9.798,P=0.013),ATGS
(F=7.017,P=0.027) ,Beclinl (F=7.213,P=0.025) and LC3 [I/LC3 I (¥F=7.040,P=0.027) at protein level in NUPR1 shRNA —trans—
fected group was significantly lower than that in parental group and control shRNA —transfected group,while the expression of P62
(F=52.622,P=0.000) ,p—AKT/T-AKT (F=6.584,P=0.031) and p-mTOR/T-mTOR (F=7.950,P=0.021) was the opposite. Moreover,
the downregulation of NUPR1 suppressed autophagy in U266 cells(F=12.172,P=0.008). Conclusion : The expression of NUPRI in MM

U266 cells is higher than that in normal human bone marrow mononuclear cells. Silencing NUPR1 can down-regulate the autophagy

of U266 cells. The NUPR1 gene may regulate autophagy in
U266 cells through the AKT/mTOR signaling pathway.
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Z RN B89 (multiple myeloma, MM) Jg&—
AR AN R R | T I AN S A R
Bee A BR AR [ ok FaRAF, I AE kK AR BEA DI A
K R BE e A5 HTIR T T 25 ) R0 AR T A A A A
FHZRH S 1w A M AR A (H R
LA T MRS AN 12 2R TR A TR
AR MM IR AL AT B F40 R HAR 7 18

ZIEEXE MM AR AL IR 2 T 755 40 i
W2 MM 20 A 4 52 5 B3 B 2 L BUR AT & R
FLRYAL 3 TRl A2 B B R f A0 7 oK i — b i 2L
HLHIP,  H W AT LATEBR MM 40 B B A i) — 26
FEBREE 1, W 4ERF N RS Ra e , LAY MM i,
WG, MM 20 it LAl K S () 3 st T HA A7
A R ey AR EATE 7/ VR RPN i i s N N S
PEdt MM 4ifaser=, 55 —J7 i, o BT A k2
il MM 4= A7 RE T T R, S8 A RS LT,

¥ 1 (nuclear protein 1,Nuprl) X FK Coml
5 p8, &I ZINRER)/ N T HE T, NUPRT AT
NI 16 SHAR p11.2 4b, b 82 4%
B 2 K TR FRPE Y427 A4 2 AN A ca F b, A a
BA 18 MEAMY R ER , I RE R LM AN AT
WF5E % B NUPR1 FEFURREE BRI | AR MR RE 25 2

AGPE IR Gk B, ASTREZH A IR S
NUPR1 #£ MM 4fi jfd & 2 3k, H @ IR NUPR1 7]
i U266 4 i ry3EAE B BARHLH MR, A
A Z IR BT MM 203 5 WK T R AR
Jighon T AT LR MM 4 pY e T
U, ASERAURE A RNA THLEARAT ST NUPRI X
THETed 2 AL 19 WP 2 e B AT REAILAR

1 #MREFE

1.1 SR

L11 A MM ZHfakk U266 4 h il BF BE B fd g i
=

L12 NEBESAAAZAN SRR T T TAE bR
A i 8 IR B B R RS, O 4R IR A AN M R A T
-80 CUK4E

1130 SEgeilin] Al S A% 20 0 B (R R A
) MG EE G ULIE R ) ; RPMI1640(Sigma Aldrich 23 ) ; &
2 1M17E (PAN-Biotech GmbH 23 H) ; TR Lzol \PCR A7 £ X PCR
5197 (Takara 23 7] ) ; 85 FIEREGA ] & BCA H 1 =i &
HI Western blot % HUGH G = RAEVHE ARG AT ; PVDF
JIE% (Milipore 23 7)) 5 NUPR1 $T{& (Novus Biologicals 23 7] ) ; 1

B 5% 3 (microtubule—associated protein lightchain3,
LC3) ., & AKT (total -AKT) , i 2 /. AKT (phospho—-AKT,p—
AKT) ATGS HiMk O BE YL ; A EAH G Beclinl (B
WLEh#E [ (B-actin) . & mTOR (total-mTOR , T-mTOR) | W fi2
At mTOR (phospho—mTOR , p—mTOR ) . P62 HT 1A (Proteintech
T . BPHEBE L TR (MDC) Y ik & (AR AR
PR,

1.2 gk

1.2.1 shRNA P84 M AL F R it S 4 0
it GenBank KR NUPR1 JE K 4w 751, #4% shRNA 7
G JE N, @ BLAST Arif)J5 , #2 NUPR1 2K 1455
P shRNA THEFE5 4 5° ~CCAAGCTGCAGAATTCAGA -3 ;
[EIRF T TEERES ] Hg 5° ~TTCTCCGAACGTGTCACGT-3" KL
I RNA JPAEA IS8, A8 T4 NUPR1 ZGANUPR -
shRNA 1855 R4 FIT K F 51 shRNA 1805 TR0 MK, 18555
FRARMIR T 2 B 02 AR 35 el L0 L Ak
HAARA AT

122 4HARAE Y RORRE MR IE  CHE AL T X EUE R BT
U266 4L, #55AL Sx10* MERRAIAE T 24 FLAR T, 14 525640
WL 43 S Bt e B P o) MR B Y 2E RN e 2 B TGO 4
shRNA 1l NUPR1-shRNA 1855 8 53 1)k [ 11 % HR 2 G 2
G Ye 4 40 B [ J8% Y &2 2 (multiplicity of infection, MOI) Ay
100], [AIEF A Polybrene (5 g/mL) 42482 15 5% 12 h J5 &#
el TR, FEY% 72 b Ja, WEE R TP SR DO LR (WA
TE LI TG ASTRUEZ FiTHH O 5632 80960, %¢
6k IE , H 0.5 mg/L EMS R R IR T 1 , 55 1~2 d e
B IR B R VA W, DO MR AT RIA L, Tk
2 JHJE AR e S YL A

123 ANEHERMZANESE KRR B4R 4 EDTA
PUBEE AR, Hie N BB S A% 200 43 B vt S i D R
WA RZ AL

1.2.4 qRT-PCR WUEAFI A A0AEHREL RNA, 538 5% ik
FIEULH , BAR 20 wL 5% 5% 135441 cDNA, PCR Jh
25414:95 °C 30 5,95 °C 55,60 °C 30 s, k4T 50 PMEH
AEEARBEE 3 AL, LR ERE 3 IR, HIEHEI 5 Y741
W1,

F1 ZMEKEE PCRIIMFI . F=MKE

A 5191F51(5°—3) PR
(bp)

NUPRI  Fi#:AGGACTTATTCCCGCTGACTGA 194
N : TGCCGTGCGTGTCTATTTATTG

Beclinl  Fii%:TTGGCACAATCAATAACTTCAGGC 157
T : CCGTAAGGAACAAGTCGGTATCTC

ATG5 3 : CACAAGCAACTCTGGATGGGA 175
Fii#: CAGCCACAGGACGAAACAGC

B —actin  |{i#: CCACGAACTACCTTCAACTCC 132

FU#: GTGATCTCCTTCTGCATCCTGT

1.2.5 Western blot A5l W AEAN [R] 4b B AL 20 fd , 1574 PBS
Yk 3 W, Fa AR BRGNS B A5 5 R R I 1, BCA T



— 148 —

BERERKZFIR 2019 £5 44 55 2 H5 ( Journal of Chongging Medical University 2019.Vol.44 No.2 )

ME R R EE , AL 30 g 8 BIREAS A TEEIC LT, SR
Jo i B 4 4 CIFRE R, Y H TBST PEE 10 min x 3
WK, 4T 37 CHFE 60 min, TBST LM 10 min x 3 ¥, fb2¥ %
e (ECL) W5% , ME KB, Lh B-actin fE A NS IR 5050
R 3K,
1.2.6 MDC Ztff 800 g 2.0 5 min WCHE [F) 21 40, H
1 x Wash Buffer {iR40A 1 ¥, IFTEEANM, THEOTF 5 40
WEEZ 10°1/mL, M 90 wL 4R = EP 49 A 10 pL
MDC Stain, Z5 IR BEG YL 8 45 min, MM I 1 x Wash
Buffer W PEAIIE 2 ¥, A 100 pL Collection Buffer H 24
RT3 0 - RT3 6 W U 2 )
T, AN P B SR G o P B,
1.3 it

SKH SPSS 19.0 HAFGEIH 43T, T BB AR + Aifi
2 (x £5) TR, ZH R EECR BN R T 225007, 25 349 %8K
[RIP L AR ) LSD— %, K98 7K #E 0=0.05,

2.1 EHAFHEANE ALY U266 4086 NUPR1, Beclinl
F2 ATG5 mRNA F At

qRT-PCR %55 & 8, IF % N8 #0140 0 NUPRI |
Beclinl #l ATGS mRNA /K- F-#587 AT U266 4fll, AZ %k
PEBBER U266 4K EH N BSR40 1.2.3 4 %
NUPR1 mRNA #H %} 2 ik & 43 7 1.000 +0.190,0.157 +
0.076.,0.245 + 0.141 ,0.429 + 0.284 .0.186 + 0.122(F=7.747,P=
0.004) ;Beclinl mRNA #H X} % ik £ 43 Jill 4 1.000 +0.090,
0.282 +0.213.,0.292 + 0.176 ,0.386 = 0.078 .0.373 + 0.273 (F=
5.548,P=0.013); ATGS mRNA AH X 3 35 1 4 51 A 1.000 =
0.611.0.142 + 0.059.0.064 +0.032.0.067 = 0.054.0.171 +0.129
(F=4.031,P=0.034) (K 1),

O A MMU 266 4ilff1
B IEH AR (2 5 )
W OEH ANE RN (4 5)

2.0 7

IR B BERZANE (1 5)
B EWAHREAZAE (3 5)

mRNAAGS ek ik
=

Beclinl ATGS
a: 5 MM U266 4RI He#, P=0.001(1 5), P=0.002(25) , P=0.009(3
5),P=0.001(4 5); b: 5 AZKNEH R U266 41 L, P=0.003
(1%5),P=0.003(2 %),P=0.007(3 5),P=0.006(4 ) ;c. 5 AZ K
AR U266 1AL, P=0.012(1 5),P=0.008(2'5) , P=0.008(35),
P=0.015(43)

E1 EEABREENZYEM.A MM U266 1A NUPR1,
Beclin1 % ATG5 mRNA 8 &ki& 2

2.2 NUPRI1-shRNA 12 5% #18 U266 20 e ¥ 49 4% e 30 R JoiE

NUPR1-shRNA 1245 2 54 Ut U266 415 , 4l ze e
IRBER (B 2) , AEEYA] BT GG Ye g AL e 2l NUPR1
mRNA A% FER 84354 1.000 +0.026,1.078 +0.298 .0.057 +
0.039(F=21.269,P=0.002), P LLEL, 55440 mRNA ik
I L 20 RN BR 2 e 28 W] 4l T 9] (P<0.05 ) 5 1y A
20 5 BRI X B e 21 2 R JE B 2R 0 L (P=0.669) , AHE e
20 Bk %o A A e 20 AL Y 4 NUPR1 & (1 2k 12000 R
1.497 +0.251 1337 +0.298 ,0.483 + 0.173(F=9.798, P=0.013) ,
PR LA, i L 2 AR 1 3R R e Y 2 W T 9 (P=0.006)
B X A e 20 L R 3R (P=0.013 ) 5 171 A 5% YL £ 55 B o
WG 2H 22 F TC T 38 L (P=0.540) (] 3)

A Fegedd U266 M (2R, 100 )

B. # L2l U266 Azt ik (26 BB, 100 x )

2 NUPR1-shRNA 2% &3 U266 4k

14
T@ 1.2 I
% 10
=
Z
= 08
Z 06
Z 0.
Z 04
(=%
Z 02 a
0.0 -+ —
R BWERERA Bhl
KA WM IR sl
NUPR1(20kD) ’ o -
B-actin (43 kD) S— S

a: AR HUHR, P=0.002 5 55 BT B YL 2 LR, P=0.001
3 QgRT-PCR.Western blot #:ill& 240 NUPR1 mRNA
REARIE
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2.3 NUPR1-shRNA#% 4 U266 %8 M J& ATG5F2Beclinl mRNA
Fik

qRT-PCR £55 7R, AHE YL | B X B A Yy 20 el e
2l Beclinl mRNA FXJ 21k 5 535124 1.000 + 0.098 ,0.889 =
0.028.0.591 + 0.092(F=13.911,P=0.006) ., P F32, e i
mRNA 3R e 2R [ 4 xe) JB A e 4 35 B B R 9] (P<
0.05) ; A e 4] 5 BT IR e gl 22 7 E4e 124 8 L (P=
0.208); ATGS mRNA FHXT &5 5535128 1.000 +0.245.0.965 =
0.174 .0.335 £ 0.118 (F=8.153,P=0.019) , Wi P [b.4&% , 55 YL 20
mRNA &3R5 A Y 28 1B M X B e 2 1) B B 9 (P<
0.05) , M A 420 5 BAPEXT R Yu 2l 22 F oS T2 2 L (P=
0.865) (&1 4),

O R N PItkxl iR ey m ey

1.2
1.0
0.8
0.6

mRNAMIA A

0.4
0.2

Beclinl ATG5
a: GRFLYL HEE, P=0.002; 55 I MEXT BEFE YL e Ho R, P=0.0105b: 55
AREYLU U, P=0.012; 5B REAL YL 2 b4, P=0.014
B4 T NUPR1 Xt U266 48AE Beclin1 #1 ATG5 mRNA
FRIEHF MM

2.4 NUPR1-shRNA %3 U266 #mftjs LC3M/LC3 1, Beclinl ,
ATGS #= P62 & & & ik

Western blot 5530 R Yol | [ BRFE Ye 4] Fnfs
Jed] LC3M/LC3 T H AR E 50 2.503 +0.550,2.183 +
0.113.1.173 + 0.309( F=7.040, P=0.027) . Wi HLA%, 4 Y20 4
H IR BRI YL W] 10 T 9 (P=0.011) , B 1M %o B A% e 2
T (P=0.034) , 1 A% Y 21 5 B PE X B4 L 21 25 5+ o 50
P28 X (P=0420) ;Beclinl AR50 2.087 +0.453
1.787 £0.105,1.093 + 0.005 ( F=7.213, P=0.025) , P LU 4%, %
Yedf] 25 F IR B R Ye 41 T (P=0.010) , $5¢BH PE X 8
L2 T I (P=0.042) , T AHS e 2H 5 [T 1 0 BR % L 20 2%
SIS L (P=0.306) ; ATGS5 M [ K554 4150.938 +
0.132.0.961 +0.178 ,0.468 + 0.129 (F=7.017,P=0.027) . Wi
A e e R R AR L Y 4 A iR 9 (P=0.019) , 5 FH
X B e 2, I (P=0.016)) , T A< 75 Y 41 15 97 4 %) 1R s
YL 25 R IG B L (P=0.884); P62 HEHFE K5
0.750 £ 0.163,1.01 +0.184 2.140 + 0.042 (F=52.622, P=0.000) .
PR LA, e L 20 AR 1 TR R e e W J -9 (P=0.000)

A PR ok B2 YL 2H A, | 3R (P=0.000) , T A5 YL 20 55 919 %
MR 22 R RS L (P=0.121) (] 5),

AREEYA  BITEXIREE e Feedl

SRR
- eeen

LC3 T (19 kD)

LC3M (17kD)

Beclinl (60 kD )

ATG5 (24 kD)

B-actin (43 kD)

P62(62kD)

B-actin (43 kD ) l ' 3 ”. ;

5 Bk NUPR1 Xf U266 4HAf LC3 Il /LC3 | \ATG5.Beclin1
P62 EARFRIZHIRMM

2.5 MDC #&MR A EaRksE

MDC Y (e 45 e R, A el BT B A% YL 20 Fn s e
20 BH Pk 44 245 90 A 0.022 +0.003,0.014 + 0.005.,0.004 +
0.003(#=12.172,P=0.008), PEIG LLAEE, %% 21 P 1 A i ke
REG YL B s/ (P=0.003 ), e B  HEEG e 2l il /b (P=
0.043) , I A% Yo 4 55 BF 1 X HRG e 4 25 5 G 1124 78 X
(P=0.056) (/1 6),

03
=

AL RIE YA

B. X B Y

S

H

C. g

BE6 A MM U266 48 MDC £ (400 x )
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2.6 NUPRI-shRNA # 3 U266 28 L) 35 AKT/mTOR & %
R

Western blot 55 B} | AR AL YLl | [ PEXT RE AL YL 2l A
YUt p-AKT/T-AKT RN S3 5 1.284 +0.189,1.223 +
0.107 ,1.750 + 0.167 (F=6.584 ,P=0.031) . " FbA% , i L4 76
P &R A AT e 21 I 8 18411 (P=0.026) , %58 934 %o IR Y 2
WIEIN (P=0.016) , T AT Ye 2 55 [P X HR 5 e 2] 2% 5 o 40
e L (P=0.711) ; p-mTOR/T-mTOR 4K [ 6354535 A
1.587 +0.070,1.491 + 0.042 2.014 + 0.228 (F=7.950,P=0.021).,
PR LUAE B e 20 B TR AR L A W) Wb 4 (P=0.022)
A B o B 2 e £t B8 i (P=0.010) , T AR5 Y 41 5 B Ik ok
ReAG YL 22 oG T2 5 L (P=0.530) (&1 7).,

REEY] VXS IR YL et

p—AKT(60kD)

B-actin (43 kD) W W— ——
I)_AKT( 60kD) w
p-mTOR (289 kD ) m v ——
B-actin (43 kD ) - — _

B 7 T2 NUPR1 X AKT.mTOR ZERFRiZHFMm

303 i

H Wi —Fh i B AR ST B oA R . FR
T A A e A BORAR Tl e = DL SR o
R & S 30U R 40 A A A T R A G
JENZF, B WERCN R A 44y B 5 IR B R e
PR ZEIRAS . IR A T AR AR s B ™ AR AR
YAty B B gE, IRZ 50 A 1 EAA XA
P, BE T LAl s 00 % A= SORT IR S fifogeg 1 A=
K, AuEEEA ZFERAEA RS 5, LC3 2
NS N EER S OE vy o = i 0 O I WA= v s (1 = 310
A WE R T, 24 Wk 2R Le3 T i T %4k
i LC3 1L, IF454 8 AW/ MR R I, 78 AmER A
B B, Beclinl =5 38 o P45 HuAth (1 W 2 1 2
AL ZITHT F W/ MARE E A6 3w MARIE e, 2
5 AW E SR ATGS Al 5 ATG12 454, B

WEA T A BRI R S A, e i [ mE ik
PEAO IR 5K 5 A R E B, A IR R
M Pe2 it 517 ZLMAEE A4S G, S LC3 1
T G A F WS A Th R B A0S, AR S5
KN Z KB BERE U266 411 ATG5 H1 Beclinl
mRNA FRik B i 5 F I 5 BRI A, 14
R A Z KB RE U266 4 H WK T 1
HEBE A2 AL

NUPR1 J&—Fe (o7 T 20 i iy AR 3P dR A, ik
ZROEM G R A 2 M E A, S 5 AR
(A5 5 Bt e f 1017 L 84 A L S B9 T
A, DT ) IR ) A A RN EE RS NUPR1 X
SR B R M, A, NUPRT #A b 2 5{E ik
JER MR A B AN LRI O 2 ML, L e M s
SRR AN NUPR 1 UTERBEAR 1 40 M 378 AN 1= 22 e
Jim, FHR,NUPRT WHEIA N 2 A5 Bdas | 0 S8 A
T B PRI IR DR -, ASSCES DL IE # B BRI
AL R0 B UESE MM 4 NUPR1 (&3R5, SATR
T ST 4 R —3, A CEE ,NUPR1 25
AT A A i TR e IR B, DTS R AR S
JeA AR ML AE T RN AR P g e AR, SR it — 2B RS
NUPR1 J& 755 - 41 L WA F 7EAE DG ME | AR S e
K NUPR1-shRNA 4% U266 411, i NUPR1
235, FEBE NUPRI JIT2R , Beclin—1 . ATG5 mRNA
FEIRBEAR ,LC3 T /LC3 T Beclin—1 il ATGS FEH#
KRR LT P62 HE IFRIAH N, MDC Yy ik I g
ZH 20 B PN 1 7 SR AR B B e e 2 ROR B e 2
B Rk BEBITTER NUPR1 A R U266 41 [ W
KA

A T A4 0 i 32 2 A mTOR AR Y
ARG 2 B mTOR J2& PI3K #1261 22 & R /75
FAPRGT , TR MM (3558 A= 22 FALTT T 245 h
RIFREEAER, 232 ZFh LU {5 5 0y 4%, an
PI3K/AKT NFkB JAK/STAT3 %521 A58 4RI , Gk
AL YU T s S R 40 NUPRT 3Rk
A IFE 0 AKT/mTOR 388 B 2 FB i 4
() B WEPEAE TR [RlE % AR s AKTY
mTOR 155 BE T RES 5 MM U266 4 [ iE 15 .
TFHEARSE FE—AG T AKT/mTOR {55 % H
%P p-AKT/T-AKT & p-mTOR/T-mTOR & 4 %3k
B4, BPUTER NUPRT A b8 AKT#EFR LK | {5
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T mTOR R ALKV B2 3 5 , 1M p—mTOR %
AR WS 2 o B8 67 8 1 DR DLk T L B
U266 il A g ny &4 . SC5 R NUPRT Al gl
i AKT/mTOR 38 F 5+ U266 il FH 15

25 L ik AW 5T 2 B DTER NUPR1 7E AR S1 AT
T2 kPRI U266 40 E WK, IRt
B T HXT AKT/mTOR {5538 [ 1520, S R A5
NUPR1 X 22 & M B #6988 A 4E FA P4 108 i o7
], AAFFEHR B P0H] A WA BT MM 404k 7 3
0, SR AT ST & B B v RER bR R
Y PE A S5 R —2, UIER NUPRI J2& 75 i 41 il
W N T 24 4 U KRS 6 23 VE FE AL RS
SRR T — RN,

2 % X M
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