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B EEIRECEPBK/AKtE S BRIEHERFEES

TN EHRSET e AEE T v % | O
(WL FE TR A Rl 22 Bt B e e 24 5 AR W0 AR 50 BT, B 310008; 219 32 38 K 24 15 24 B B JB A= B < B,
TR AT, I 200032; SWTERE R UL 25 A A R A L B 310018; WL AE PR AR B, B 310013)

e R B (glutamine, Gln)E 48 i A& K Ao Xt id 42 P A2 T 245 F), 4895 & AR5 BLAL
B% -3-3% B (phosphatidylinositol-3-kinase, PI3K)/%& & #8B(protein kinase B, Akt)"# 3L 44 & tA H &
% & (mammalian target of rapamycin, mTOR)13 5 i3, % A 7 4818 1L PISK/AKUE 5 i 34 4 3 4m
Jo A G A bl m AR T, R AR, A T R TGInfk & ¥ 5 Fx(vaccinia virus strain western
reserve, WR)R F Al J& 4m IR AS491E A2 F 69 B 42 VF A B L A L4, 2 L@ T & G %R P &
(Western blot)# M PI3K/AktfZ 5 18 345 & LB BR ALK T, X 20 e A A M) gm oL PE e 5 28 Fh 5 e &,
A M WRIE &, 5% B £ PCR(quantitative Real-time PCR, qPCR)# M| WRIL F E3L#2446R mRNA K
F. B RIT, GInkkH#FPIBK/AKUE 5834 G MABRALK-F R F I 5. 7 HIPIBK/AktE 5@ 3%
J&, A& B & TEK(P<0.05), WRIE B2 & 41K(P<0.05), WRIL B E3LF2446R mRNAK-F 2 %
MAR(P<0.05). ZAFR 4 R &, Glnid it 33 7% PI3K/Akt{zZ 5 18 J4 A o AL 3t AS49 4m fitr o WR A 5461
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Glutamine Activates PI3K/Akt Signaling Pathway to Promote
Replication of Vaccinia Virus

Xu Wanbin', Wang Jiaojiao'*, Chen Jianhua’, Zhou Xiumei', Wang Ruwei’, Fang Ling®, Yan Hui*
("Xinyuan Institute of Medicine and Biotechnology, School of Life Sciences, Zhejiang Sci-Tech University, Hangzhou 310008, China,
“Shanghai Cancer Institute, Renji Hospital, School of Medicine, Shanghai Jiao Tong University, Shanghai 200032, China;
*Zhejiang Conba Pharmaceutical Co., Ltd, Hangzhou 310018, China;

*Zhejiang Academy of Medical Sciences, Hangzhou 310013, China)

Abstract Glutamine (Gln) plays an important role in cell growth and metabolism. It can activate
phosphatidylinositol-3-kinase (PI3K)/protein kinase B (Akt)/mammalian target of rapamycin (mTOR) signaling
pathway. A variety of viruses can maintain cell survival through the PI3K/Akt signaling pathway, and inhibit cell
apoptosis and maintain the virus infection. This study mainly investigated the role of Gln in the process of vaccinia
virus strain western reserve (WR) infection and its potential mechanism. The protein levels of PI3K/Akt signaling
pathway were measured by Western blot. The cell positive rate was determined by flow cytometry. The WR titer
was assessed by crystal violet dyeing test. The mRNA levels of gene £F3L and A46R were determined by qPCR
(quantitative Real-time PCR). The results showed that Gln significantly promoted the levels of proteins in PI3K/Akt
signaling pathway. Compared with normal Gln group, PI3K/Akt signaling pathway inhibitors significantly reduced
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the cell positive rate, the titer and the mRNA levels of E3L and A46R (P<0.05). The results showed that glutamine

could promote the WR replication by activating PI3K/Akt signaling pathway in A549 cell.

Keywords

B AT % (glutamine, Gln) A2 40 i A= K BT 06 75 1
ZE, REE e kg i AR K02, An A, v FLBh A ER
%% 2 £ [/(mammalian target of rapamycin, mTOR)7%:
RABENACEAFAE Z A R R R, FAL R AR ICE
W FCUE], GInBEHE H0E A W mTOR(E Sl %Y. o By
Jpj B (vaccinia virus strain western reserve, WR)E &
— RAREIRAE T PO R SRR AL, BEE A S 3
2 R £ 13 5 AL A SR G B B R A BT A
FAF, BRI, WRIB G20 B, 975 25 1 = 2L
SHK TGl fEGInSR 2 AT, i 58 5 1 GE
7382 N W, T HL.GInf X 40 1) 771 <> BE A 2 22 1
A . B I I L BE-3- 3 % (phosphatidylinositol-3-
kinase, PI3K)/45 [ B (protein kinase B, Akt){5 5
T ERAEWRIB GG A e s 20 AR, Wi
IEHPIBKR A HmTOR 4 ¥, 2R 16 HAZ Bl A 4h
F4B%5 £ 5 [ 1(eukaryotic translation initiation factor
4E binding protein 1, 4E-BP1), {2 #t MRS & H AW
LA R I TR R, (R BE B PRS0, & RO 75 52 1
PHRIEER.

PI3KA] #¢Ras (i 5 @8 i L J — 28248 K P 5 K 4
MRS BAAREEERAGSE SR, £E5%S
WOEPI3K, 40 B PI3K R A4 B8 s 1 UL gk R A4 1 A=
J%PI1-3,4,5-Ps, 55 FUF I AKEIGH MK . PI-3,4,5-
P 0T Tt I O JUTL RS2 A% 1 3856~ 1 (phosphatidylinositol
kinase-1, PLK-1), £ PLK-2/FELE T, B40F Akt
mTOREPIBK/AKt(F = i i i) H E R 2 —, f&—Fif
22 /75 A PR, e HEME W01, Lt
0 17 B A/ O B IR 3R AR 7 TR I, AR
8 65 K6 RN T RE B9 AS [R], mTORTT LA 43 9 A AN 4] 1)
3, BImTORC1FAImTORC2. i 78 % M, 4 & Bk f
XFmTORCT () 0% 1 FH 0T 4 Jf 1 A= 4, 38 58 A AR
R 6 ZE MY, mTORYEPIBK/AkY 5 18 i H £ T
Akt NI, E BT RE A A T R R R SR R R T
1k ImTORC1 A LA # i % 2 ft.p70S6K JZ4E-BP1K
W mRNAK B R 46 . 75 10 I AKeA] DL B H B R
HemTOREL & 3 o 2% 3% 45 7 A e BE A i 2 &4
2(tuberous sclerosis complex 2, TSC2), FH1EX/NGEH
Rhebf#] 71115, HE58mTOR IS, WAL 40

Gln; WR; PI3K/Akt signaling pathway; mTOR

Jorh, YR I ARTSC2AmTOR [ K714, [R] i,
FETSC25 5 40 A, mTORFN L R 7 250 5 0 1 ik
T, AR A T A R

4E-BP 12 AL 301 SAZ BRI i R 1, 5
BIPEECUG A T-elF-4E(eukaryotic translation initiation
factor-4E) FRImRN AR IR 25 44 A0 25 5 BHL 1 R 18, $]
BIERELAS . mTORCIBERRLAE-BP1, fi H HelF-4E
FImRNAFHAR &, RS S WIE R, (et (IE 45
FA RS ) B P R REE AR1S . A% R K408 /N I 3 2 F1S6
(ribosomal protein S6, RPS6) ] LAfE HEmRNA ) # %,
Mp70S6K 2 S6H H i, Aets iR bSed =, 7
mRNAFH LRI,

AHF T TR B, GInXf WRE H K152 5 PI3K/
Aktf5 538 B A O, Glnid i R PIBK/AKS 5 18 %
HESEWR I E I RE 1. AW ICNPUR AT
AL T R 4 R, A B TR R 5 i
(1 Jie g8 (1 FS) AR 9T o

1 #REREE

1.1 SEEgHRL

L1l @mfefesma NS 40 Ak (AS4941 i) &
N5 4 AR (293 A4H i) 1 35 13 T A DR ek o0
(American type culture collection, ATCC). 475
B EEWRK H A SL50 = LR AT o

112 £2KA  JA4MIEFBSMIGLN DMEME;
F=HE F Gibeo A F]; BSA I AMRESCO A H]; IP4H
[ AN SDS-PAGEHE Jiz e il il 77 & I B L35
TREYBARG R A7) #0177 Akt1/2 kinase inhibitor
4 H Sigma/A 7]; Protease Inhibitor Cocktail)J F Reche
/~#] ; ReverTra Ace Qper RT Kitly [ TOYOBOA #] ;
0177 LY294002(PI3K inhibitor) £l Rapamycin(FRAP/
Mutor inhibitor), /i /4Phospho-eIF4E(Ser209). Phospho-
Akt(Ser473). Phospho-elF20(Ser51). Phospho-4E-
BP1(Thr37/46). Phospho-p70S6 Kinase(Thr389).
Phospho-S6 Ribosomal Protein (Ser235/236). Total
Akt. Actin &% - $1¥ F Cell Signaling &; 2 A i
& BRI B (Lowry i)W H Bio-Rad 2 &) ; I 7 & (K 41
DNA i U 77 8 B b i 43 3 22 ) AR A B A |5
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B -

AceQqPCR SYBR Green Master Mix/lJ H TIANGEN
~F]; Alexa Fluor™ 488 Protein Labeling Kit(A-10235)
I H Thermo Fisher Scientific/A ]; TRLzon Reagent/l4
H Cwbiotech’/A 7]; WR#i/ARabbit anti Vaccinia Virus
Antibody(1 mL)J F Aviva Systems Biology 2 7] .
113 Z2M/E  HHPCRAUYHMI Research
]y %6 E EmPCRAUE H Bio-Rad A &5 A KOk
21847 BT AW EFUNIFILM A &5 3R A5 e (8 &
2 5UBE 19 H Olympus 2y &5 68 3 A R 5 0 AL B
Beckman/A ) .

1.2 7%

1.2.1 Western blot  AS494H 4l 6FLHR, ML EE 5 hn
10/ 4% 5 #(multiplicity of infection, MOI)[{JWRFE,
R4 hiG KR IR M . AR & AT B
JE B, ARG IMNS> & B i ERESZ iR, 100 °Cln#i
5 min, f10% SDS-PAGE %) 2 25 [ Ji R i, 1 %02
#PVDFfE. 5% BSAZ i £ 4130 min, —$i4 °CHF
Bk, el e BRI S A B (HRP) bRid i —ht
TEREMEL h, BRSNS, R IR
ARG LHE I

1.2.2 %8} Z PCR(quantitative Real-time PCR, qPCR)
FEELAH L S RN A JF 1005 e licDNA, 581 € B PCRES
TS FWR AL R EIL . E3L % 1 1 3 Rl A46R
FisM, EIL FiEGIMIF 4 5'-ATG GAT GTT CGG
TGC ATT AA-3', Tl 51 ¥ 7 #1]: 5'-GCA TTA AAT
GGA GGA GGA GA-3'. E3L Ey#5|¥5%1: 5-GCA
GAG ATT GTG TGT GCG GCT ATT-3', Fiii5| 4%
5: 5'-GGT GAC AGG GTT AGC ATC TTT CCA-3'.
A46R 5 51 W) ¥ 51): 5'-CAG GGA AAC GGA TGT
ATA-3', FiE5I¥1F%1): 5'- TGT GTT ACA GAA TCA
TAT AAG G-3'.

123 Emasghifeitimnadmi (G
WRAREZH: ASINGIn A ITWRAREE; (GIn"WR")SE4:
#H: GInYJL 2 hi AS494H iy £ WRIEK 4 Ff #h 72 Gln;
(WR")SEEGAH: GlnlE 55 7% I AS49 20 il 22 WRIEK 4,
(GIn"WR'LY, GIn"WRRap)5L 56 2H: GInlE & £5 7% 1)
AS49Y1 B 2 WRIE JL6~7 h)5 FE N H0 175 AL 2. WR
L4 I BUR TR, JFA 106580 R N 6 FLbR 4l
IFHI293 A4, F37 °C. 5% CO,%6 4 T 155748 h
i, 4 mE g, s B E I B TR
(93 530 P =203 1 2 BEHO 2R AREAS 20 o

124 H£REHZFZEAIMEEN  ASAOYIIEER

FIeH B, F124EFL10AAS4941 i) H 5 77 . BE
TG B Ji5 S G50 MOI WRYR 7, 4 °CI E 1 ho 41
TEH BT IR AL AR IR, 4 °CHIA FIVKPBSHE
Ha, 4% 2 5% B = 2, 0.5% Triton X-1001
71 78 7% 40 110 min. 5% BSA'Z I 3f 30 min. ¥
JREEPULAR(1:200)4 °CBENIFEIE R . SRETEE I
Goat anti-rabbit IgG(H&L)(1:200) = iR #EEHEH 1 he
0.1% Tween X PBSIH ¥t &, i R Je e —HLAI 4L (5
WOt HibRICCDI47/E B 1. B DAPIY A% H G
VeJa, eGSR NI 26K e . HILE
AT WM M ST .

1.2.5 AKX AR ASAOYN R TefLAR
(FFFL3x10° 1 AS494H fi )b 15 7% . B9 10U B 5 i 24
A PR, 1 hJg B 450 MOIZ: Alexa Fluor® 488 Protein
Labeling Kit (A-10235)45ic [FIWRIF 7, 4 °Cili il
Elh, ZFFREZEREE1S minjg HPBSHE, 4
Ja A MG EEAR Y, A SR IRAT, BT RGN A
o, ELEIEE O BTE WHEL. E, TR sk
8 300 T AN 44T S 5 T 7 B

12,6 %its42®  RASPSS 19.0% 47401t
oMo SIS S bR UE 22RO, IR A B
b A5R AR 56, P<0.054 7 7+ 2. 3%, P<0.01 8 2 57
ETER

2 #R
2.1 GInifiT5AS49F Akt{5 S BB AYIRIX

KI145 R BoR, WR K GIn 41 F, FBS*AL B 41
A2 33k B 128 762 4R 1 2R I p70S 6K M2 RPS6 i iR 1k 7K °F %
SORBA R, Ui FBSASRE LA B A B A B T AN BE
BB A E M. HR, WR MR, Gin"Ab 34 Akt
Jp70S6K. RPSOM IR 14 7K - B & Tt w1, 1 & Y Akt
KPR UL BH 2 AR Ak, R B GInBE 8 05 Akt/mTOR (5
Fo 74h, Gln KFBS % T, WR'ZHAkt &p70S6K .
RPS6fi B2 A4 7K - F+ i, 2 B WRH, 8 6 3 58 PI3K/
Akt(E 5. GIn"AbH 4 5WR 4L L ¢, GInXiPI3K/
A5 5 38 6 B TR A ) 3 R TR B R, 1T
WR'GIn"4b P 45 #H EE 22 ¢ A B 2, 3R I GInXJ PI3K/
AktfE SR EEBRE EFEH.
2.2 HNHIFIBEIREE RS WRKITAKE 5 18 88
REEIER

T T WR 5PIBK/AKYE Sl ik % &,
FAT % FEmTORK 1] 71 75 A1 7 2 (rapamycin, Rap).
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Fig.1 Gln altered the levels of phosphorylated proteins in Akt signaling pathway in A549

WR

Gh — + +
Ly — — +
Rap —_ - —
Akt-i - — —
p-4E-BP1
p-elF-2a

p-p70S6K

p-Akt
p-RPS6

Actin

E2 A EHIFIFS WRAIF T
Fig.2 Effect of different inhibitions on WR

PI3K 4% S P04 (LY 294002, LY) KAkt 7
(Akt-inhibitor, Akt-i)2 #ll fil| PIBK/Akt(E 5 18 #% . &
25N, WR A H, #IHIFILY . Rap X Akt-idbEE4H 5
Gln" 5 Ab HE 41 41 EE 48, Akt K p70S6K. RPS6Hi iR
KT 525 B . AN, GIn"AbHE 5, 5SWR 41AH L
B, WR A T Akt M p70S6K.. RPSOM B2 1k /K ~F i
ZTbE, T AHIFILY & Raphb B4 Akt K2 p70S6K
RPS6E H R AL /K~ 2 25 PR AR, X Ul B, WRIK G
AE 18 WOE PI3K/AKE 5 18 #%, 1 PI3K/AKt(F 5 i #%
{30 1) 7510 D0 2 k1) X Foh B A, 3R 7R PIBKV/AKY S
5 38 % 7EWRIH T 4 i B G o R R A AR
H
2.3 HMEIFILY. RapxtWRIKHMIE jJ A
2 Fls 75 A5 18 I PI3K/AKYE 5 i 1% 4 15 40 i

TP, EFF IR Y. A T I PIBK/AKYE 58
P T WRIF 5 VR FH, FRATTR) P 9 X 200 it A A ) 40
HIIPI3K/AK(E 5 18 % AT 5 WRIK Bt 11 200 Jfd B 4 26 AR
o LT AR RG5O &5 R IR, 2 h
J5 WRI it FEAS494H f 22 T E(EI3A).  [R R, Ik
JL2 b/ i A AR U 45 SRR I, Gln™ 2548 T #i i
74k B AT F5 U B WR T2 M L 4] & A2 203, LY Ab 3
4 (46.50%+2.52%) F RapAbHL41(50.23%+1.35%) 4]
it BH P 2 8 2 (K T WRAL R 21 (54.10%+2.42%), 257

B gt 2 = L (P<0.05)(F3BAK3C). WRIK 4L
2T, Gln™Ab 3 4(54.10%+2.42%) 21 g A 1 22 8
Z T GIn AL FRZ(39.90%+2.11%), 257+ ﬁﬁ Gt
B (P<0.01). &5 R HE7R, PIBK/AKtE Sl % 7] g
X WR W 248 e A 1 42 4 H
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(A)

~ Bright field WR DAPI CD147
: 20 pm 20 pm 20 pm 20 pm
(B) :
Negative control WR WR+LY WR+Rap
100 100 100 100°
807 807 8017 807
607 0.60 6071 56.90 607 49.30 607 49.40
i
Gln 4017 407 4017 407
201 207 201 207
T T T T T T T T T 0 T T T
10° 10! 10* 10° 10* 10° 10! 10* 10 10* 10° 10 10? 10° 10 10° 10 10? 10° 10
100 100 100 100
807 8019 80 80 1
0.75 42.10 34.50 34.30
60" 609 60 4 60 =
Gln~
404 40 40 = 40 =
20 204 204 20
‘g 0 T T T 0 T T T 0 T T T 0 T T T
8 10" 10 10? 10° 10* 10" 10 102 10° 10* 10" 10 10? 10° 10* 10 10* 102 10° 10
FITC ©
60 -
3
S 404
2
<
g
o
>
Z -
Z
o
[
04
Gn - - — — + + + +
WR - + + + — + + +
y- - + - - - + -
Rap - - — + — - — +

A JUREE QP IO B BT AT I WR AR ) RE
AR TE R, n=3, *P<0.05, **P<0.01.

, CD147HRC 41 A 5 B: i 2040 B A M GIn S AN [H] 400 75 % WR IR B AS4941 B I 525 C: 48

A: detection of WR absorbability by confocal immunofluorescence microscopy. Cell membrane were labeled by CD147; B: effects of different
inhibitors on WR binding A549 cell by flow cytometry; C: cell positive rate was analysed by statistics, n=3, *P<0.05, **P<0.01.

B3 GInxfWRHIIRFIEE S HIFZAE
Fig.3 Effect of Gln on WR adsorptivity

2.4 GIn¥xfWRTEA5497h & HIHY S0

g SRt s a6 45 LR OR, GInUR &1 FWR
R A B 2 (P<0.001), (GIn"WR)AL B 4L WR
T P A I 3 PR AR (P<0.05), {H 5 % iR 2H(GIn WR)H
Eb 52, WRH FEE #) 2 3 FH =1(P<0.001). 5 (WRO)ALEE
AR b g, $00 57 40 #E ZH(GIn"WR'LY, GIn*WR ‘Rap)
WRIH & 52 PR (P<0.05)(E4ATIE4B). N 1 ik
—3DAIE B Akt(5 538 2% 6 WR HI 5200, DAWR - HAFE 5%
RHEILANZ IR, 4t EEWRITHE, 5 HAh A3
FHECAL, (GIn"WR)AbHE4H 95 #5315 5 2 & T =, 22 57 1
A it 2 (P<0.05), Ui W19 19 2% 2 5 = (B140).
PLGAPDHAE NN 2, qPCRIE EWR . W %5 5 5
RImRNAZKF (e 4R, 2 SR, PN H il 7 b 21 20

tHE3L mRNAJK T 5 (GIn"WR )b 2 20 ¥ i 2 F B#
(P<0.01), FEA™ 41| 75 4b BE 41 1 446R mRNAZK T4
(GIn"WR) AL B 5 2% T BE(P<0.05), K W]AktfE T il
% 01 61 751) B % 52 M WR B 5% ik [RI E3LFIA46R mRNA
K, BEARWRES [K 4 5 K (14D). b 4h 3R 1,
AktfF 538 BT WR I S A W2 1E H, GInth RE8 52
M WRE i, MGInfE % EIE AKHE 5 1EEE, $E7~GInf
% 5 Akt 5 T8 % AT 52 M WR AL il

3 g

A FORMPIBKIOE, 1 Akts S I HOB0E,
fEmTORC1 5 5 F4E-BP1 Mp70S6K [ 1= J& i 2 1L,
TR HE T 40 P9 B 0 A R ol 2 A R 46 ]
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(A) ©)
‘” 3X107-
A . 2x107
8
~ 1x107 4
0 4 2 2 2
WR — + + + +
Gln — - + + +
Ly -— - = + —
Rap — — — — +
(B) (D)
108 =7 * * 4 - . ****
Rk B3 E3L
2 BB A46R
— 53'
_ 107 7] — El
2 —_— El
‘i = o 24
= = 2
= - — =
10 — &)1_
Lo —LE vl = , PO = e e e
. x WR + + + + + o+
& & & Xd Q’QQ Gln + o+ o+
: : . . -+ o+ o+
& & & & Ly - — + - - -+ -
(}\\ Q\Q Rap - — — 4+ - - - 4

A GG ORI WREASAOA I th (I BE 70, B: WRIBFEGE 0T, n=3; C: SEIN € PCR LAEILZEAImRN AR KT bR kL0 i FWR
T, n=4; D: 2 8 BEPCRIN & HEILM A46R mRNAJKF, n=3. *P<0.05, **P<0.01, ***P<0.001,
A: detection of WR replication in A549 cell bycrystal violet assay; B: WR virus titer analysis of the statistics, #=3; C: detection of WR titer with £9L
mRNA level using qPCR, n=4; D: detection of £3L and 446R mRNA level using qPCR, n=3. *P<0.05, **P<0.01, ***P<0.001.
El4 GInxfWREHIEESIHIFNT
Fig.4 Effect of Gln on WR replication

“f2(o subunit of eukaryotic initiation factor 2, elF-20)
fe FAZ AL BH AR AR IR 1, BB IR AL 5 2 ol A B
ZOH, MR A PG . FEREEIRYS, B IRk =
WO, MM elF-204x # 0, T E3LIE ) 2 il it
&7 IR ARelF-2afE MR L, AT # Rt an, Bt
HRARZ0 L B & BT HLE . GInfE R Ah FHREEE
B RIEPIBK/AKYE i@ . ALK . N2
BETE RG] 6] RE 06 R PISK/A(S 5 H %, 4E+F
SR A A7, AT A A0 5 AN R S R
B AGINGWRIGTHA K R A7 AW T LAAS4940 i
SIS B, PRT Gl 48 i o WR A il 1R 5210

B 4, Western blotfs: Il 41 iy )W PI3K/Akt(E =
T R A K. S0 85 R B OR, GIndfA(E
INF A5494H i i Akt(S 5 38 % H 5 R AL 7K S T
1, VB T GInfE 5 BUS Akts 5 0l . WRIE i,
ASA9Z0 i AktEE 5 B R A 7K P T i, T X — 3

GG AR 5@ BRI BTG . BRI, 15 58
P AN HFILY kb HE 2> JHI4E-BP 1 K05, i PR elF-4F
FAEMTERT . TATTHI S50 45 KK B, Rapth Ge4T
HIWR 5|2 [J4E-BP 1) 35

B, TATR I U4 H R AR FLPIBK/AKE 5
I 5 WRW 9% 2, & BLPI3K/ Akt 53 14 410 1
T 32 B ARG 40 M BH 1 %6, % BH A 5 38 2 52 214100 1
2 FRARWR IR B BE 770 388 38 995 25 3 P55 4G WU oK 15 B
PI3K/Aktf5 5 8 6 5 WRI Fft & 1l 11 58 &, #h 72 Gln
fF(GIn" WR" )AL H 4 L 1E 5 (WR )AL 19975 5537 3 2%
B ARG 400 At 791 Ak 2R I 9 5 35 P A 0 38 PRI, 27 Gl
S FEAV TR B B, 3 1T S A ) I PISK/AkE
5 10 % A 2 R S WRI Bt B

IS V9 B 2 (R E3L A& B O (1 R L L A
HYgmtSME3LE A& —FEE N E A, 8% 6
i 300 41 i = L U s B S % AT 7 AL ATL 1) 124260, A46R
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BRI -

FTIH G BE R B A SRR R, R BRI R 1 3
[P OCEE, PCRAEZIGEE F IR, Glnfi 2k 4b 2 20 77 75
T4 P ALY M Rap &b 2 28 975 3 1 B 12 3 PRI, Glndi 2k
A PR ALY M RaphbFEZHE3L )2 A46R mRNA/K -t
3 [E{R(P<0.05), Ui W] 1 GInHMITAKt(5 5 i i 41 ]
FRERZ I WR & il B8

gx E TR, AT KN, 1EAS4940 it Glnid ik
WOHAKHE Fm %, AT FEWRE S . AEANE
FGINFIWRIE B 1) 9C &, 537K Al i 25 i
JeHLHIHRAL T35 M .
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