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O E B Rt AE P 2 (gracillin) - FAGE D 20 AT % A549 2 b B w09V A BALA ., FTIE VA AB49 tu i A
3t %, KA CCK-8 A8 R B # . (0.25.,0.5.1,2 .4 pmol/L ) gracillin 78 A 7R F) B 7] (12,24 .48 h) st tm 3§ s e e, 5 R mzh 4y
49 3¢ B AL HEAT HO AR, R A M iE 4 b F R AR gracillin(2 wmol/L) 4E ) 24 h & 4a it B #&)N KT #8849 % v ; i i GFP-LC3 fi
2R3 52 B b gracillin(0.25.0.5.1.2 wmol/L)4E A 24 h & GFP-LC3 /& 2m it & sk it L e JE 454 0L RO\ S0 2 R A 84k X R
2 % = Western blot 3 # il gracillin (0.25.0.5., 1.2 wmol/L) £ JAl 24 h /& A549 % it & /5 5 A8 il b 5 3% 102 p% i A (FAMI102A)
mRNA F= % G 69 & A KT, VAR B *4 48 5% % & [p62 . Beclin-1 . f% & 48 % & & 1 %44 3B(LC3B) A=k g BLLES 3 33 5% (PI3K ) /%% &
B B( X% Akt) 15 5@ 3440 2 B G 09 Rk KF . G5R gracillin &7 A549 a fo B A — Z 69 ¥ g8 33\ VR A, B 23R 5 Fo it MR BiAL 3
HAE P 24 h #h F H AR R Ay 2.55 wmol/L, gracillin 4 A 24 hJ& , 4a BRI PO =T JUA- S 2 R 45 A 64 B oAk 5 B o MR BT L
Y] 249 GFP-LC3 &L & R A5t &, A A M A MR JE IS Mg 5 g4, 5 ad B4 A, gracillin R B 3K JE 20 49 8 7 FAM102A
mRNA Fo & & 6 % 1% KF(0.5.1,2 wmol/L 20 ) \Beclin-1%& & # & ik K- (1.2 pmol/L 28 ) 4= LC3B- Il /LC3B- I ¥Af (2 pumol/L 28.)
¥ R EHE ,p62 & & 69 Kk AT (1.2 wmol/L 28 ) F= Akt & & (1.2 wmol/L 28) \PI3K & & (2 wmol/L 21 ) & BB A K P 39 B Z IR A%
(P<<0.05 % P<0.01), %58 gracillin 7T 488 it 8 FAM102A mRNA Fo & & # &k | #74] PISK/Akt 12 5 18 %4 kAT 3t A549 2m i &
& B T K AR IR da R FE e 4 R

KR FTHE; MmEH Lk mieEaie; A FAM102A ; PI3BK/Akt 13 5 i@ #%-

Effect and mechanism of gracillin-induced autophagy in lung cancer A549 cells

LI Yan', LI Yamei®, LEI Geyan', KANG Jialan’, LIU Mingxuan', ZHANG Minhong’, YANG Jiangiong® (1. Dept.
of Pharmacy, the First Affiliated Hospital of Gannan Medical University, Jiangxi Ganzhou 341000, China;
2. Clinical Medicine Research Center, the First Affiliated Hospital of Gannan Medical University, Jiangxi
Ganzhou 341000, China;3. Dept. of Pharmacy, Taihe People’s Hospital, Jiangxi Ji’an 343700, China)

ABSTRACT OBJECTIVE To investigate the effect and mechanism of gracillin from Reineckia carnea on autophagy in non-
small cell lung cancer A549 cells. METHODS Using A549 cells as subjects, the effects of different concentrations of gracillin
(0.25, 0.5, 1, 2, 4 umol/L) on the proliferation of cells were detected by CCK-8 after being treated for different time (12, 24,
48 h). Compared with the control group without medication, the effect of gracillin (2 wmol/L) on the formation of autophagosomes
in cells was observed by transmission electron microscope after 24 h of exposure. The aggregation of GFP-LC3 on autophagosome
membrane was detected by GFP-LC3 plasmid transfection after being treated with gracillin (0.25, 0.5, 1, 2 wmol/L) for 24 h.
Quantitative real-time PCR and Western blot assay were used to detect the mRNA and protein expressions of family with sequence

similarity 102 member A (FAM102A) , the expressions of
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autophagy-related proteins [p62, Beclin-1, microtubule-
associated protein 1 light chain 3B (LC3B)], and the
expressions of phosphoinositide 3-kinase (PI3K)/protein kinase
B (Akt) signaling pathway-related proteins in A549 cells after
being treated with gracillin (0.25, 0.5, 1 and 2 pwmol/L) for
24 h. RESULTS Gracillin significantly inhibited the

proliferation of A549 cells in a concentration- and time-
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dependent manner. The ICs» was 2.55 pmol/L at 24 h. After 24 h of gracillin treatment, autophagosomes with bilayer membrane

structure were found in the cell cytoplasm, and GFP-LC3 green fluorescent spots on autophagosome membrane were obvious,

representing an increasing trend as drug concentration. Compared with the control group, mRNA and protein expressions of

FAM102A (0.5, 1, 2 wmol/L groups), protein expression of Beclin-1 (1, 2 wmol/L groups) and LC3B- I /LC3B- 1 ratio (2 wmol/L

group) were significantly increased in different concentrations of gracillin groups, while the protein expression of p62 (1, 2 pwmol/L

groups) , and the protein phosphorylations of Akt (1, 2 pmol/L groups) and PI3K (2 pmol/L group) were all decreased
significantly (P<<0.05 or P<<0.01). CONCLUSIONS Gracillin can promote excessive autophagy in A549 cells by up-regulating

mRNA and protein expressions of FAM102A and inhibiting PISK/Akt signaling pathway, thus inhibiting cell proliferation.

KEYWORDS Reineckia carnea; gracillin; non-small cell lung cancer cells; autophagy; FAM102A; PISK/Akt signaling pathway

T O A A B Y)W B Reineckia carnea
(Andr.) Kunth % -8 4 550, ELAG W 6 | 1k 0% B0 55 )
B, BRSBTS
g7, BA PO PUE A PR 2 EE MY, AR
HI T #E AR B rh o B A5 8 — A B AR BT 2R &
W) ——2F 412 5 8 AT (gracillin) |, X i 985 20 it B A 4 4
PSS BRI I 5 AN BIFSE S A 30, gracillin X AT
I H7402 . HepG2 4 i 45 22 F v Je8 40 it B A5 240 it 75 1%
PER AT 2 A BT 0 Ty . B, gracillin 5 4
HMHOCHT ST SR P e A M s P A S A AL 0 1 A
S Re AT O R VR FHBILTR N B

A VR ZH T I 300 o g 3 e SR I e | R R AR
(gene ontology, GO) & 4 . 5% #l K& PR A1 3 [H 41 %5 4 2
(Kyoto Encyclopedia of Genes and Genomes, KEGG ) iffi
PR AR R B, X HE X B, FAM 1024 R[N 7E gracillin
ZH ABA9 2 0 B9 2R 3 T, HUE AR T A A O
% . FAM1024 J2 M 3 & o 32 1K (estrogen receptor o,
ERo) 1Y #5617 ERoc A2 W I Bk AL 52 3 3% 1 (phos-
phoinositide 3-kinase, PI3K)/#E [ # i B (protein kinase
B, X4 Akt) {5538 [ A R R AL A0 3™ FE R 20 A 1 e
D7 B AR, BT A SR AN FAM1024 B
FPISK/Akt {7 5 % 11 & , % %¢ gracillin X AJE/NH
L fii i AS49 240 JEL K 5 RN 1 5 1) S e SO AEBILRL , B AR
i gracillin ST VR IR AT TR IS
1 &8
L1 EEMHE

AT T H = ZAL AR5 Varioskan Flash B £51
& Z I HERFPR Y \NanoDrop One AU il 24N E L
1. 331 B 40 it 5% 3% 46 ( 35 [E Thermo Fisher Scientific 23
), CFX Connect™ A% 5 54 B % X K i (PCR)
1 Chemi Doc XRS+RI Ak Kl i f5 % &t (5% [ Bio-
Rad A7) , HT7800 B A= )i 5 v 1 {2 3B ( H AR Hitachi
A H]), LSM880 B 't 4k 2R £k B R BT (7 5] Zeiss 2>
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CIDE
1.2 FEHRBSAF

gracillin ARSI BT M 75 #E 5 R. carnea( Andr.)
Kunth (% T-44 R s SR HU 2515 2100, 28 i RO €35 12
R 2022 T 98%

F12K 55573k R4 M . 0.25% BREHA R (L5435
k1 2444952 . 2556132P . 25200-056 ) ¥4 1 [ 2 [ Gibeo 4%
Al 5 BT AR U 5% 102 A B A (family with se-
quence similarity 102 member A, FAM102A) $T {A | Opti-
MEM TG IfiL 1% 45 F% 4k | Lipofectamine 2000 %% 417 (41t 5
4% 311 2h PA5-70892 ., 31985062, 11668030) ¥4 1t [ % [=
Thermo Fisher Scientific 23 &) ; %4t A\ p62 . Beclin-1  fif &
A 5% % M 1 % 4% 3B (microtubule-associated protein 1
light chain 3B, LC3B) . PI3K ., # i2 1k PI3K (phosphory-
lated PI3K, p-PI3K) . Akt. i it ft. Akt (phosphorylated
Akt, p-Akt) B4 (4it 55351y 5114-6 . 3738S-3 ., 2775S-
13,4249T-11, 4428T-5,9272S ., 9271T) ¥ iy [ 3£ [# Cell
Signaling Technology 7% ] ; CCK-8 i 7| & (it 5
GK10001)1 FI 3% [E GlpBio 22 Al 5 AT H i -3- B i
Jiit ZHE (GAPDH) HL iR (b5 C1312) I [ Jb 5038 F S 3
PRI AR A BRA B 5 BRAR ot A AL b i 19 B SR R4
B e 3K AR G Bk (AL 5 43 il RGAMOO1
RGARO001) #Jg [ #7 = & A= ) 8 AR B/ W] 5 GFP-
LC3 kLI F iUk R AE R A B A A
1.3 4pa

/IS4 i i g 200 O bk A549 (5 SCSP-503) 11 [
T ERRERE ARG IR 0
2 FHik
2.1 ZHREESE

B AB49 4, B0 T F12K S84 15 32 35 (BRI 5 10%
Jif A L5 R 1% 75 -85 8 25 0TI F12K 35 3% 3%, R [A))
W1, 7 37 °C \5%CO. 4541 T i 3% , IFAUCHE 40 i A= KR A
YOGS .
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2.2 gracillin T E Fn4E A B (8] 5 15

B B4 K 9 AB49 4, 4% 3 000 N/AFLEEFP T
96 fLAR H, 5555 24 h )5 B 3 R gracillin A [A] v B2 20
(0.25.0.5.1.2.4 pmol/L, ¥ B 2 %5 A 5C SCHR™ B ) Al
TEH R R CRINZ54)) | T A 259 A 4 i iy
A, B E 3N E L AU BT 37 °C,
5%CO. 5 FRi 3% 12,24 48 h i , FF R R, A
CCK-8 VA 10 pL A F12K 58215 37 5 100 WL, 4k 5
722 ho HLESOLIEZDIRERFHR T 450 nm P AN
25 FLIK 6% (optical density , OD ) {E I 40 iU A77%
A AF G = (L5 4744 OD fH — 25 4P OD
{B)/CIE 5 X B2 °F- 34 OD i — 25 41 °F- 3 OD ) X
100%]. Lk gracillin ¥ B MR AR BR A0 AEATE 16 Pk bR
gz il A e AR A 2, O PR TR B T B (half
maximal inhibitory concentration, ICs) .
2.3 gracillin X A549 20 A8 B B/ M B I 20

WO B4 K B RY AB49 4, 42 8 X 10"/ ILEEFI T
10 em B5 3R ML B H 0 Ry ok BRZH CASin 2449 ) #1 gracillin
ZH (2 pmol/L, Mk BE S5 “2. 2" W SL I 45 AL B ), i 5% 24
ho WCER ARG, PRIV A IR 6 22 v Uk 1 ~2 s %
¥ZE1.5mLEPE P, L1000 r/min 5.0 5 min, HE
T, AT 2% 1% % 1 mL vh b, 2185 A
Jei A A= 92 0 L - S BB AR 1 W IR A s -
KA
2.4  gracillin Xt A549 40 g B & /MM BR £ GFP-LC3 8
3031

HOS B0 K IR AB49 A, 4% 2 X 10"/ IIL4EFD T
WO R /NI L, REA AR Rl A 2 80% B, AT 5T
R BEYLIE, 56 ] Opti-MEM JG I8 15 37 549 B Li-
pofectamine 2000 % 44i 57 F1 GFP-LC3 ik , il J5 K5 1%
US40, % Gk 6~8 h 5 T4 Y F12K
SEAREIRAL BT R . o LR
X BRZH (A28 F gracillin A7)k 2520 (0.25.,0.5. 1.2
pmol/L, VS5 2 2" Wi SIS 45 AR B ) 5557 24 ho IR
LA, FH 4% Z2 R WRE [, A 4", 6- Z PKAk-2- 2
W51 (DAPL) YL ¥k, T2 B 254 T U4 €4 10 min, JH#E
MR AR 7 pPIRVE R IS B TR0 SR AR 10 U T WL %¢ GFP-
LC3TE H Mg/ IMA TR | SR AEE L
2.5 gracillin X A549 2 ffl FF FAM102A mRNA &% i)
M

SR SR R 2 PCREA . BV AE K Y A549
Y, 4% 2 X 10" ALEERN T 6 FLAR b, T Al 2 KRl 5
I T0% I H 4y Rt B CR 259 ) f gracillin A
[V B 20 (0.25.0.5. 1.2 umol/L , ¥ i £ 3% 2,27 1 52 1y
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GOLRE) AR E 3R AL, B R 24 he WRER4HM, LA
Trizol VAR HUE RNA, £ it 24Nt BT e i)
FEAH R 120 2 1 B A5 07 2 H S S il e DN, DLl i
cDNA A0 #E 47 PCR ¥ 34 o S 1R R 46 1 pg
cDNA .1 nLFEHLE ) 1 WL 33055 S50 (10 WL 2 X i ik
B, INTCAZ B K 22 20 wLo A5 95 °CTIAEM: 5
min; 95 °CAE 145 5,60 °CiR K 30 s, 72 °CHEfH 30 s, 31 40
A, LLFAM102A 5 2 (GAPDH) i 31 & LU {H
78 FAM102A mRNA [ Rk K1, 45 5 LI B2y 2
FEYEAT I — AL AL 3 . FAMI02A (9 1E [ 598 5" -TCA-
GGCGGAAGAAGGACTC-3" , 2 [f] 5| #) N 5'-GTGT-
TGCTGCCATCTGTGAAC-3' , = ¥ K /I i 121 bp;
GAPDH I iF ] 51 ¥ 4 5' -ACGGATTTGGTCGTATTG-
GG-3", a5 4} 5' -TGATTTTGGAGGGATCTCGC-
3 PRI/ R 171 bp.
2.6 gracillin 3t A549 #fEHH FAM102A & H . &1 Xx
EAME PIBK/AKt 5 SEBHEXEARIENZMN

K Western blot PERa . O 04 K19 A549 41
JifL, 452,57 WU R ik Al A 2 AR . WA, A
B 1% 25 FY S8 T 60N 1% W5 T2 ity 10 41 391 1) RIPA 24 figt
W, B O ARBURE (5 DL BCA W I M (e ¥ T, 3%
FEBIINA _ERELE o, T3 K o 10 min 281 . HUAE
PR FARE IS B, LUK B R HE R, 1T 5% 28 I 1 2R
T FEH 1 h; A FAM102A EH . A WA EEH
(p62 . Beclin-1,LC3B) | PI3K/Akt i i #H 5 2 1 (PI3K
p-PI3K Akt .p-Akt) \INZ4E [ (GAPDH) —4 (Fi B LL 5]
¥ 1:1000), F4 °C F & % s F TBST 28 b vk
JEE, IAAH B, B (s B L 35928 1:2 000) , T2 36 T 07
A 1 h; I TBST 2 e, i i ECL BBtk , TR T
CE 1 minJ5, B T OGN R TR . R
FH Image J 5053 B 46 25 LB A5 R BEAHL, DL B R 1
5NBE 4 K EEE HE s B A ARy kK
(G R LINT BRA S 2 BT — b3, DL p-PI3K 5
PI3K . p-Akt 5 Akt (&K 7KF LU (H 7R PISK Akt 45 [
MR AL AT
2.7 HFitFEFHE

{8 Ff] GraphPad Prism 8.0 #X {4 % £ 48 £ 17 G2 i1
Bro Bl x s R, Z 4R R B R O 255
BT, 32F— 25 9 0 2 [ LL 35 R B LSD-¢ A 0 o 4G 36 7K o
a=0.05,
3 &
3.1 gracillin THUREFIE AR EFELE R

gracillin X A549 20 s BA G5 RIEH], Bk
ARG S (K1) o BT 12 h/EHIE K%, 48 h
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I HRAS 32 52 M RO, WO 7 T 24 h (% 40 B A7 105 %
T84 1Cx, 45 H 1 7% , gracillin /E I 24 h 19 1Cs 4 2.55
pmol/L, ASHFFEHIYE [ 3A 1Cs 18, ZERAAR: K43 40 i A%
WA B I S ML 5T 0 gracillin B B ¥ BEAR K
P4 0.25.0.5.1.2 wmol/L, VEFHIA] A 24 h.,

100, fEfI12h
= YERI24 h
75 —— fif1]48 h
<
$ b
[
W 50
5
- b
25 -4
b
0 T T T T
OCIEH ) 1 2 3 4

gracillin ¥ &/ (pmol/L)
a: FIEH 0 B A, P<<0.05;b: 5 1F % 6 IB4 He 4k, P<<0.01,

Bl 1 gracillin Xt A549 4 BaTFE R R0

3.2 Ab49 4 fE B R/ IMA T B IR

Xof REZH AB49 A B 2548 5E e , A W] I 5 ; gracillin
2H A549 i 3 P9 AT UL L) Rt R B4 1 /IR T
AT UL 55 22 R A A 1) B Wi LA S A s i Fr o 45
W2,
3.3  A549 4 B fF GFP-LC3 7£ B 1§
&5

iR R E R R &

55X B 2H He A, gracillin AN [R) 46 B2 2 200 it 1 s /N4
JiEE - ] LB Y GFP-LC3 S (08 GBS, ELBE 5 25k

GFP-LC3 %65

DAPI

X HRZH gracillin 0.25 umol/L £

73k : GFP-LC3&R (AP ERE A

gracillin 0.5 pmol/L 41

AN HRZH
STk DUZ LS R /M
B2 &40 A549 HRAE R B IR/ BB R B R E

BE B TH 5, W5 F i) GFP-LC3 SR (58 B A5 1 %2, 6 1%
BT REVE S UM A F I, A — 2 Rk BE AR 35 2
R 3,
3.4 Ab49 B FAM102A mRNA F1E B RIA R

55 5%F PR 2H He 4, gracillin 0.5, 1.2 pmol/L ZH 41 it
FAM102A mRNA Fl#E FH 1 Rk 7KF- 34 2 T m (P<
0.01), Z5HULIE 4,
3.5 AL HpEH BIREXEBHMNRIEFR

5%t MR 4H L %5, gracillin 1,2 wmol/L 2H 41 g i p62
R IA P15 8 2 AL, Beclin-1 25 1 1Y R K 7K
¥y 8 # T B (P<<0.05) ; gracillin 2 pwmol/L 4H 4fi fifg
LC3B- [I/LC3B- 1 L fH & % 7t & (P<<0.01) . 45
L5,

B. gracillin 41

gracillin 2 pmol/L £

gracillin 1 pmol/L £

E3 &2 A549 HRE GFP-LC37E BB /MARE EREMHE LR ERE
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FAM102A mRNA %k 7K P
o - o
L | | |
E
®
=

I i i v A\
A. mRNA FRKFARIRE (X +5,n=3)

FAMI102A

I

k 42 kDa

GAPDH | WS swmiie i s s ( 57 Da

I I il v v
B 1ALk

i_ 2.0 — a T
) a
15—
o 1.5
ksl
§ 1.0 —
Z 5
= 0.5

0 =

I I | v v

C. HARBKAERE (x +5,n=3)
I . %FHR4L; 1 : gracillin 0.25 wmol/L 41 ; III : gracillin 0.5 wmol/L
415 IV : gracillin 1 pmol/L4] ; V : gracillin 2 wmol/L4] ;a: 5%} B4 L
i,P<0.01,
B4 &6 A549 HRE s FAM102A mRNA flE AR &

EIFR

Beclin-1 e — | (0 kDa
LC3B-1 | 14 kDa
LC3B-1I e [ 16 KDa

GAPDH‘_ —_— --‘ 37kDa

1 I n [} v
A HLPK A

. 62
b

mm Beclin-1 2
mm LC3B-1I/LC3B- 1
a

HARBKT

I I I v v
BARRE (X £5,n=3)

I X R4 ; 1T : gracillin 0.25 pmol/L 4 ; III : gracillin 0.5 wmol/L
20 ; IV : gracillin 1 pmol/L#H ; V : gracillin 2 wmol/L4 ;a: 5% B 41 [t
3, P<<0.05;b: xR LA, P<0.01,

E5 &HAH9 WP BREXEENRIERFR
3.6 A549 fifEh PISK/Akt B {5 SEEEXEAN
FRILFR

53%F B4 85, gracillin 2 umol/L £H 41 it ' PISK 75
1 0 B2 Ak K -1 gracillin 1.2 pmol/L ZH 41 it vh Akt &
H BRI K T35 2 BRI (P<<0.05) . 45 R ULIEI 6,
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PI3K | — | 110 kDa

p-PI3K

p-Akt ;

GAPDH |—-———' | 37 kDa

I 1 1 I\ v
ALK
0.5 -
1
0.4 LBl
v
% '
< 03 LY
3
®
ﬂ; 0.2
a a a
0.1

p-PISK/PI3K
B FRRIE (X +5,n=3)

I :XFHR4; 1 - gracillin 0.25 pmol/L4H ; 1 : gracillin 0.5 wmol/L
215 IV : gracillin 1 wmol/L4]; V : gracillin 2 wmol/L4] ;a: 5 XF AR 4] Lt
#,P<0.05,

BE6 %4 A549 A PISK/AKktE S @EELXEAL
RIikKFE
4 itig

p-Akt/Akt

A 1 v DA L A R LR AR AR N — Ry
JFE RS I Al i, AT g e e T AT A2 450 A L 2 T H]
A BT AE R ) B A A 2% 5 e Re 1
iy BT B A R A SR IE T, AR R R
7, gracillin BEPH G701 A549 40 Y145 , 3 A —E 1
RN TR Ra B, 53 A0, 8 ek AR s B e T R R
WL & B, 2 wmol/L () gracillin 1 ] F A549 40 /ity 24 h
Je o 40 M A P T L R R R ) F) /IR
] gracillin AJ 155 A549 41l & A= A W . GFP-LC3 25 1
TE I W/ IMARTES | i) 2R A 02 1 0By 1 e 2 AR 18 g — A EE 2
FRFRY, MoKk & A A WERE, GFP-LC3 Bl & 8 1R U A T
JL3 N 5 24 % A [ R, GFP-LC3 S R A &5 2 A
Wi/ IMA R -, T2 1 224~ W] 52 i 4 G 0GB AL, B2
BE AT 1A A/ MVA BT 38 S SO BE R SR
FERVEA 20 H B WK P 1 S I e b, 78 A Wk A e 7R
i, F T LR B LC3- T A AN T LC3- 1 I iz
B W/ MR i LC3- TT/LC3- T HE i K/ N IR Al T
PEAS B WK TR Beclin-1 4 B A W/ MA Y
Vit B PR WGSBS I TR , 2 5 4% [ I
TR BRI F W1 R 21, 5 At R DG 2 R BARE AT,
ELAEE A S W AR B R BRI RIA TR
PRER R 25 S B A MR REZ I p62 AR 2R
I WA A DR, AR W A (S BRI R R R
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i 5 R S A S AR A S RS P E 0 e RS
) [ WRBEL H I T R s RN E (5 5001, p62 1T 2 5
VA9 20 A R | SE R A AR A R R A 22 b A e A
1M p62 FRIKBINRE S H Al AE 2 A T REZR AL 4 A
PR FEPIR AR ZR, DT X Ffr IR 1) 24 A RA Je 7 A 2 i
AWFFEEE R BN LY GFP-LC3 JFki i , gracillin A [A] ik
JEEZH A A /AR IS T AT LB f B GFP-LC3 £ (1. 5¢ 't
BEAL, HLBEE 29 (9 T i, 2k OO BE R 2 5 [F)
i}, Western blot SEH 45 5 i , ZeAN[A] e  gracillin 7
J& , 4 o LC3B- T/LC3B- 1 Fu{H (gracillin 2 wmol/L
2l A1 A W AR 5& 8 H Beclin-1 £ H 35 7K (gracillin 1,
2 wmol/L £H ) ¥ i 2 T+ , p62 2 1 ik /K- (gracillin 1,
2 wmol/L41) B E %Ak, LU L45 R FE M, gracillin GEH
75T A549 AN A W & A

PISK/Akt {5 51 S 2 P P 240 A Wt 19— A 22 LA
FIEEE" . FAM102A Bl B IR R 22K 1, Hod
WL 7E CD4™ . CDS'T 40 Mg LI & B w40 g v ) 2 %
B E A A S5 G O IRMERCR SO R
Yy, I n] M5 E R AR B A WA ARSI R,
0.5.1.2 pmol/L Y gracillin 7] ff FAM102A mRNA F1 £
F 238 28 R, 9 nT 2 2 3 il PI3K 25 1 (gracillin 2
pwmol/L 4 ) \ Akt & H (gracillin 1.2 pmol/L 41 ) @R {k
K-

25 FJTiR , gracillin Af §Eid 1 % FAM102A mRNA
FIER 5 ] PISK/AKt {5538 AL F A549 4
J A= G, AT R A3 i R S SR A
S 3Lk
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