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INEETB T PIBK/AKT{E S 1@ R 1BIE A T B IE
T MR IEEF T 5 1L

X R B K& BARFT
(PRAETI A R B LR, £/ 071051)

S 1Z X § AR BEk (berberine)*t AT B 5 F 4m i, (WPDLSCs)3 74 4= ik, B 1L 89 %
o R AR B9 AUE] . ARI1IE IR hPDLSCs, ¥ 544 2 & 4 B8 (Con)4E. PI3K/AKTAZ % i 3447 4| 7
LY294002(LY)4E. /J~5E#k (Ber)4E A /)~ BE 5% +PI3K/AKTAZ 7 8 3439 4 7] LY294002(Ber+LY)4E, 5K /A
28 R HOX A & -8(CCK-8)i& M hPDLSCs #3477 7, AL R, 0 A0S I m JL JB) HA o0 A | BARBR o, B A
AR I B A BR B (ALP) 7 1, 52 B 3% % 2 8 PCR(QRT-PCR) 547 3% 74 4m JLAZ 30 JR (PCNA). 4afieL )
#1& & DI1(Cyclin DI). F45% &G (OCN). &% & (POSTN)F=F #7%& @ (OPN)#) £ LML, & @ ik
FP i % (Western blot)# 7 PCNA. Cyclin DI. OCN. POSTN. OPN#=PI3K/AKT/Z 5 i@ #4548 X & &
9 R AL, 5 ConZBAR bk, Ber2EhPDLSCs38 74 7% /7, ALP#) /&M, SHAF= G/MEA 20 i pb 4], PCNA.
Cyclin D1. OCN. POSTN. OPN. p-PI3KA=p-AKT#) kA K-FHRFF 5, Go/G Hsmitrk ) L &
MAK(P<0.05), LY 4R £ 3£ 4547 248 R T (P<0.05); 5 Ber2848 b, Ber+LY4LhPDLSCs}474.7% 77, ALP
8 7& M, SEIAG,/MER 4 i b5, PCNA. Cyclin DI. OCN. POSTN. OPN. p-PI3K#A=p-AKT#9 %A
K H) B E AR, Go/G 1 afe 5] B H 5 (P<0.05). )N BEART 18 18 3% & PI3K/AK T/Z 5 18 5442
hPDLSCs3§ %4, % $hPDLSCs /B 9L
KB NBERR ACF A A B9, BE 4 PIBK/AKTYE 5l i

Berberine Regulates the Proliferation and Osteogenic Differentiation of Human
Periodontal Ligament Stem Cells through PI3K/AKT Signaling Pathway

LIU Lan, WEI Song, ZHANG Cheng, MA Yongping*
(Department of Stomatology, the No.2 Hospital of Baoding, Baoding 071051, China)

Abstract This study aims to investigate the effect and potential mechanism of berberine on the pro-
liferation and osteogenic differentiation of hPDLSCs (human periodontal ligament stem cells). hPDLSCs were
cultured in vitro, and were divided into blank Con (control) group, LY (PI3K/AKT signaling pathway inhibi-
tor LY294002) group, Ber (berberine) group and Ber+LY (berberine+PI3K/AKT signaling pathway inhibitor
LY?294002) group. CCK-8 (cell counting kit-8) method was used to detect the proliferation activity of hPDLSCs.
Flow cytometry was used to detect cell cycle distribution. Enzyme-linked immunosorbent assay was used to de-
tect ALP (alkaline phosphatase) activity. qRT-PCR (real-time fluorescent quantitative PCR) was used to analysis
the expression of PCNA (proliferating cell nuclear antigen), Cyclin DI, OCN (osteocalcin), POSTN (periostin)
and OPN (osteopontin). Western blot was used to detect the expression of PCNA, Cyclin D1, OCN, POSTN,
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OPN and PI3K/AKT signaling pathway-related proteins. Compared with the Con group, the proliferation activ-
ity of hPDLSCs in the Ber group, ALP activity, S phase and G,/M phase cell ratio, PCNA, Cyclin D1, OCN,
POSTN, OPN, p-PI3K and p-AKT expression levels were significant increased, the proportion of cells in Go/G,
phase was significantly reduced (£<0.05), while the above indicators in the LY group showed opposite changes
(P<0.05). Compared with the Ber group, the proliferation activity of hPDLSCs in the Ber+LY group, the activity
of ALP, the ratio of cells in S phase and G,/M phase, the expression levels of PCNA, Cyclin D1, OCN, POSTN,
OPN, p-PI3K and p-AKT were significantly reduced, and the proportion of cells in G¢/G, phase was significantly

increased (P<0.05). Berberine can promote the proliferation of hPDLSCs and induce the osteogenic differentia-

tion of hPDLSCs by activating the PI3K/AKT signaling pathway.

Keywords
PI3K/AKT signaling pathway

B J8 498 51 kD 1) 28 JE SCRF A 43 1) ik 2k o AT
PN sy b A e N PN AN = S o A T
DL ) 2 Jo] 0 3k e, AH TGV A% kb fsl sl 2K F 20
AR, N T4 (human periodontal liga-
ment stem cells, hPDLSCs) & A 434k i) 18] 78 5 41 i
HASEHAENMGEE )], ZF AL HAERA A
kIR — B TR VLEE 3340 (phosphati-
dylinositol 3 kinase, PI3K)/£5 Hi#fi B(protein kinase
B, AKT){5 518 4 2 4% hPDLSCs B 44k 1) 5 %
BAR. WEOE, WS PIBK/AK TS 518 % ] E i s
FLRFR K, (e EhPDLSCs B H 734k, T BH i i
D] 7= A2 A s R B 41, /NBER (berberine, Ber) XK
BOER, A PENEMER Y 2 —, A 2 MR,
BFEPUR . TH AR DU AR I REAE S A
WIEFR, MR RG24 5, AIEARNT 2 5010,
I BAE M 25K FEERBAR MG OL R, 9 BB A
TETES BTN, ANBER AR S S R OO G ] e
I RS JEAL 24721155 5 1) hPDLSCs 1) i 7 AL e
JIU, LE T SR IR T R EE AR . A,
BT H0E P E S O PISK/AK TS 538 % R 9L
PHTAERI B, SR, /NBERIE 15 e 145 PI3K/AKT
{5 5 I8 PR L 2 hPDLSCs 3 58 Al & 701k i AN i 4
B, AW TR T 7 /NBERR N hPDLSCs 3 i Al RS
SRR S AERLE , DU /N BERRAE 2 i 41 23
P A A ) S F 2 it SR B AR AR

1 MR5REE

1.1 #8
1.1.1 #mf.  hPDLSCs¥ H 35 E ATCCHH L 7 .

1.1.2 £&Z2RXH 5N /NEERRIE B HE 25 A

berberine; human periodontal ligament stem cells; proliferation; osteogenic differentiation;

W) K 5 BT PISK/AKTAS 538 5 S 40 41 771
LY294002014 F £ [F Sigma/A & ; CCK-8iR 7 & H
B SR IR A 7 Trizolik 57 &0 B - #
AR A TR A A 10857 S, & FISYBR Green
qRT-PCREs M 77 &% H 5% [ ThermoFisher A wl;
T 14 1 FR % (alkaline phosphatase, ALP)¥H 1446 I
FI &I B AL SRIR A AL DR A BR A 7] ; Western
blotAH SR AR 51 0 B il A TAEY TR
PR A F] ; BAEE A0 B A% Ui (proliferating cell nuclear
antigen, PCNA). 4/l J& #1455 D1(Cyclin D1). &
54 M (osteocalcin, OCN). ‘& 4 F(periostin,
POSTN). ‘& #f# H(osteopontin, OPN). PI3K.
AKT. p-PI3KFp-AKT 55w [ Hi /& AR i 4k
Y (horseradish peroxidase, HRP)Axic i) 1gG —#iT
B H %6 B CSTA A« Multiskan FCEEFR W H 35
[ ThermoFisher/A & ; DY CP-31DN H ik A% [ b 5¢
AN DB R A A ; FACSCaliburiit =41 4%
4 [ 3 [E Becton-Dickinson 2y 7

1.2 753k

12,1 #afedzd ¥ hPDLSCs#EH £S5 DMEME;
FREEWIRE TR R 7R, B R R E N 5% COs.
MFIVREE . 37 °C, RRRG 1R 3 LT RE IR0,
B AN B R R KR 7%, U KOIRES R 471
SR T 525

122 NEERRARLY 2940028 A% 25 M VE R IRE T i
H hPDLSCs A 1104 /mLF) % FE #5021 96 LA
FEFLERAN100 pL, 4 3E A4 K 1 5 29 9] BAASTR]
WPE (0. 1. 2.5. 5. 10, 20 umol/L)/NEERR B A [F]
WREE(O. 0.5+ 1. 2. 4. 8 umol/L) LY2940024:Fhp-
DLSCs, 0 pmol/L/NEER, (51, LY 294002) 4t ¥ hPDLSCs
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BRI

SHMOAERT R, RN AR A 2 1L, 48 hiG
FFFLIIAT0 uL CCK-8ik5fI37 °CiFE2 he 1490 nm
WA ARG &S OGE (DYE, TS 1, AR
YIRS 17 (%)=[(DZi ¥ AR Z —D7S (A FL)/(DX HEZH
D7 F4L)]1¥100%.

123 @iess®  hPDLSCsbA1x10*4/mL
() 55 P FeFh 21 96 FLAR H, BEFL#EFN 100 pL, MAA
DMEM ¥ FR IS I 7, SEEG 43 25 L RE (Con)
“H (hPDLSCs VA IE % B 7R 85 %) #ifil 7) (LY )41
(hPDLSCsHl %5 1 umol/L LY294002 [ 77 15 % )«
/NEETH (Ber)ZH [WPDLSCs LA 5 pmol/L/NEERK (AR H5
TSI U6 5 SR 328 HE 1R 0 259 B ) IR s R R IR TR0 /1
BERS A+ 7] (Ber+LY)4L(hPDLSCs PL% 5 pmol/L/)
BERFAT] pmol/L LY 294002 ) 1% 72 i 55 5%) .

1.2.4 fmfpdgsasen  FhPDLSCsHE: 396 5Lk
X104 /AL)H, et e BE f5 o 2l AL 2, BR2H 1 6
2L, 4 AL EEA8 hiG, 4T CCK-8HGM, 7E & 1L 1 7% /i
2 hA 40 i Ao A CCK-81 71 (10 pL/AL), T-490 nmi
KA 25 F LB FEAE, S B 3K,

125 AX@mpRbn ey xS fhp-
DLSCs/ 2HAbEE 48 h, 73 WU AR & 2H A, I NIE &
A 70% L%, 754 *CUKAE it %, LAPBSHEZ:
W, TN PISL (A 4 °CH4(%,30 min, PBSHE 2 4
T, A5 I A B ASCE AT RS, 3 B 400 i el 9 2 A 1
L, SEE6 R 3K

1.2.6 ALPEHAM  #hPDLSCsZAHAE(1x10*1~/mL)
PABESL 200 pL I AFR e Fh 3 96-FLAR | fir il A K
TCA IR 80% 20 AT I F2 8 1.2. 13EA T /0 2L AN AREE | FF8%
DMEME; FE R 0o R 135 S, 7597 14 K5, R
ALPYE AT G008 15, o FH BRI S 2 Ao IS Aer
MIALPYE T, LG H 3R

1.2.7 qRT-PCREMARE KX WEMUREIES
W% % 14K J5 1% 2LhPDLSCs, % FH Trizolifk 7| &4
HUS RNA, Frill RNA 26 FI B Ja AT W 4 e i
HcDNA, %R 547 qRT-PCRY 1 . K LA &A%
1 95 °CHIEHAEMES min; SR J595 °CAZHES s, 56 °Cilk
K10 s, 72 °CIEfH60 s, JEHA40IK . K2 4L 1T
PCNA. Cyclin DI. OCN. POSTNF1 OPNZ:H (4
X RIEE . LhB-actin NS . qRT-PCRFTH 51 ¥t
N PCNA_L¥751%°8 5'-CAA GAA GGT GTT GGA
GGC A-3', FiF51#%1°H5"-TCG CAG CGG TAG GTG
TC-3'; Cyclin D1 3 511°85'-GCG AGG AAC AGA

AGT GC-3', M54 5'-GAG TTG TCG GTG
TAG ATG C-3'; OCN L5144 5'-TCA CAC TCC
TCG CCC TAT T-3', M58 5-GAT GAG GTC
AGC CAA CTC G-3'; POSTN Ei# 51 %N 5'-TGT
TGC CCT GGT TAT ATG AG-3', Fiif514%N5"-ACT
CGG TGC AAA GTA AGT GA-3'; OPN L5k
5'-ATG ATG GCC GAG GTG ATA GT-3', FifF51%
N5'-ACC ATT CAA CTC CTC GCT TT-3'; f-actin
L3514 5'-GGA GAT TAC TGC CCT GGC TCC
TA-3', R 51%°H5"-GAC TCA TCG TAC TCC TGC
TTG CTG-3'.
1.2.8 Western blotA& | & & &A1 5L FRH LLRY,
HiERWIE TR 14X 5 &4 hPDLSCs 2 8 H , BCA
EE R AWK E J5 F SDS-PAGE /) B 25 i 1 1 IF 4%
B, T IR R E M2 hG, 4 °C N 5 —HI(PCNA.
Cyclin D1. OCN. POSTN. OPN. PI3K.AKT. p-PI3K
Mip-AKT, 1:1 00088 & ik &, 5 FH —$Hi(1:3 000)
R T E 2 h, ALY R G, FHImagel ¥
X} 2kt AT K BEEAE 43 BT, GAPDH AN 2
1.3 SGitEaH

SPSS 21.08 M4 H T 4eit/r#r, th = 5dE Ly
H PR AE 22 (xks) R, R 2L 8] DU AR FH ST R AS 146
B, BLDR 27 25 70 H F SNK-g 4656 ] 1 P 4 DA _E )
FL#. P<0.05 8% 7A S5 E o

2 H#R
2.1 BerF1LY294002%thPDLSCsZMAtl5E 11808200
1. 2.5, 5. 10, 20 pumol/L Ber4:# 21 hP-
DLSCs#H 1% 775 0 umol/L BerZdAH bb 15 & 35 T &
(P<0.05), H:15 umol/L Berkb ¥4 hPDLSCs4H il
i 1 iE (B1A), RIGIESE S pmol/L Berifh 47 5 45
SEEy . 50 pmol/L LY2940024H L, 0.5, 1. 2. 4.
8 pumol/L LY2940024b 22 hPDLSCs4H il /7 & 2%
A% (P<0.05), H:rf 1 umol/L LY2940024b ¥ 41 hP-
DLSCsl i 71#1550%(E1B), Ktk #E1 pmol/L
LY2940023F 17 J5 25256
2.2 LY294002%thPDLSCsIEFE RN & 4 1L ISR
LY#L hPDLSCs34%H % 71 ALPiEME. SHAAI
Go/M HA4H i bb 451 {2 25 /K T~ Con4H (P<0.05); LY 4
Go/G 41 it B 471 8 2 /& T~ Con4 (P<0.05); LY
hPDLSCsH' PCNA. Cyclin DI. OCN. POSTN.
OPNHmRNAFI & H 7K PA & p-PI3K Ml p-AK T
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(A) 180~ (B) 150+
*
_ 160 T R
£ 1404 2
3 x 8
Z 1201 Z
S S
1004
80 T T T T 1 0
0 5 0 15 20 25

Ber concentration /pumol-L™!

or 0 pmol/L LY294002.

LY294002 concentration /umol-L!

A: BertthPDLSCsZI MG /7154 1; B: LY294002%hPDLSCsZH LIS 1 HI5EMA . *P<0.05, 50 umol/L Berat0 umol/L LY2940024H Ht »
A: the effect of Ber on the viability of hPDLSCs cells; B: the effect of LY294002 on the viability of hPDLSCs. *P<0.05 compared with 0 umol/L Ber

El1 BerFILY294002%thPDLSCs4RAE 1R E2 0
Fig.1 Effects of Ber and LY294002 on hPDLSCs cell viability
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PCNA CyclinDI OCN POSTN OPN

A: P2 hPDLSCsH B /1 L% ; B: P4 hPDLSCsH ALPIE P4 LA ; C: LY2940025%F hPDLSCs 3 4341 (52 (i AU A ); D: P21 hPDLSCs
W1 PCNA. Cyclin DI. OCN. POSTNAI OPN mRNAJKF-HL#E ; E: PiZL hPDLSCsH' PCNA. Cyclin DI. OCN. POSTNAIOPN (4 %Kik LL#.

*P<0.05, 5 ConZL A L .

A: comparison of proliferation activity of hPDLSCs between the two groups; B: comparison of ALP activity in hPDLSCs between the two groups; C:
the effect of LY294002 on the cycle distribution of hPDLSCs (flow cytometry); D: comparison of mRNA levels of PCNA, Cyclin DI, OCN, POSTN
and OPN in hPDLSCs of the two groups; E: comparison of protein expressions of PCNA, Cyclin D1, OCN, POSTN and OPN in hPDLSCs of the two

groups. *P<0.05 compared with Con group.

[El2 LY2940023thPDLSCsIE5EE 7. ALPIEM . HREEHA 57 RIS/
Fig.2 Effects of LY294002 on proliferative activity, ALP activity, cell cycle distribution of hPDLSCs

KPR KT ConZH (P<0.05) (K2 A1 E3) 0
2.3 BerXthPDLSCsi&%E IS0

BerZHhPDLSCsHi 58 7E 77 SHAFNG/MEAZH Al bt
151 55 3% =5 T ConZH. (P<0.05), Go/G 3141 i b 451 2 B4
T ConZH (P<0.05); Ber+LYZH hPDLSCs#5ii% /1. S

HHAN G/ MEH AT B LY 451 32 2K T Ber2H.(P<0

HHZM B LA 2 2 v T Ber4.(P<0.05)(K14) -
2.4 BerXfhPDLSCs® ALPEM LK PCNA, Cy-

M

05), Gy/G,

clin D1, OCN. POSTN. OPNEEFEAFTKIAMN

Ber4l ALP3E 4 L X PCNA. Cyclin D1. OCN,
POSTNAHTOPN ) mRNAM K (4 F ik & 53 5 T Con
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*P<0.05, 5ConZH A LL
*P<0.05 compared with Con group.
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T = Ly
i :
NI []
T T T
PI3K p-PI3K AKT p-AKT

&3 LY294002%fhPDLSCsHPI3K. AKT. p-PI3KFIp-AKTZEH/KFHIS M
Fig.3 Effects of LY294002 on the levels of PI3K, AKT, p-PI3K and p-AKT in hPDLSCs

(A) (B) 80 Con
- * N #
1.5 i\: @ Ber
L Con Ber Ber+LY 2604
# 1000 g I BertLY
1000 B
1.04 5 800 8 600 g g
. ] o S 800 2404
ERl El o 5
g = 400 240 = oo E : #
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0200 400 600 800 1 000 0”200 400 600 800 1 000 07200 400 600 800 1000 =5
FL2-H FL2-H FL2-H &} 04
T T T
0- G/G, S G/M

T T
Con  Ber BertLY

A: #ZHhPDLSCsHIE 5 ) LU B: & 2HhPDLSCs #1704 (i R4 R A) L #% . *P<0.05, S5 ConA LE; "P<0.05, S5Berdi A L.
A: comparison of proliferative activity of hPDLSCs in each group; B: comparison of hPDLSCs cycle distribution (flow cytometry) in each group.

*P<0.05 compared with Con group; “P<0.05 compared with Ber group.

El4 BerxthPDLSCsHE5E RIS
Fig.4 Effect of Ber on the proliferation of hPDLSCs

1 (P<0.05); Ber+LYZH /1 ALPYE LA S PCNA. Cy-
clin DI. OCN. POSTNFIOPN[{JmRNAFIZ 4 %Kik
B RZEICTBerdl(P<0.05)(E5).
2.5 BerXfhPDLSCsHPI3K/AKTIE S i I 18 5%
ERRIEHIFN

Ber41 hPDLSCsH p-PI3K Al p-AK T IE /KT
85T Con4l (P<0.05); Ber+LY 41 hPDLSCsH p-
PI3K A p-AK TR IA K &K T Berdl (P<0.05);
X4 hPDLSCsH PI3K A AK TR IA K2 7 A
F(P>0.05)(1%16).

3 iTig

I JE R AN S 7 S B 1 s, T L5 S
TR, 2 9575 5 AR 290 ks 3 BB A k0 I 5 505 25 D114
e, 7 A B A BEC D), 25 5 T F A 1
GEARIRIT F R — R TR 0 09, M

JEEH 3 B8 BhPDLSCs H AT H 3 9 Al 2 [m] L AE
RS B AR T A AR R AR F FA S ) s B v 7 BT
hPDLSCs#i A A& o Ji 41 24 F A i ml SERb 41 i
INBET R —Fh R, A AR, NEE
Rl T B 00 R, A R A PR, R B B OR Y
FERIIS, AR FEERBT 1 /NEEBRAT hPDLS Cs 3 58 AT A,
A BRI o TR TS 58 SR A )9 B 1 /N BE
Bl hPDLSCs, fiiiifk i 5 pmol/LoA/INBERR 1) 5 &
YERWREE . ASZIG K S umol/L ¥ /NEEfR AL #E hP-
DLSCs, 443 % n/NEERR AL 2 f5 hPDLSCs 4 5 i /)
T, H SHAR GyM 40 it b7 757 . 40 o34k i
41 i B AR AT DG U0 R L 7R SRS 58 A o AEtR
B ATARE 2, T R o Al 5 3G B A5 R
T 20 L B3R H A O, X TE 2 e AT i RN 1 B AR
O 40 R A BIAE S8 PO G — TR A A W 5% 21 4
(A 384 5 RT3 A TR A 8 1 3 3 I 4 i B A E 434k
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©
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—— — 1.5 . * Con
*
. l * O Ber
Cyclin D1 s ST e T * 4
1.04 # # [ Bert+LY

OCN e sy =

0.5-
POSTN s SN enue

Relative protein expression

OPN === THD == 0= T
PCNA Cyclin D1 OCN POSTN OPN

GAPDH s o

A: % 4HhPDLSCsH ALPYE 1% L 5¢; B: % 4LhPDLSCsH'PCNA. Cyclin DI. OCN. POSTNFIOPN mRNA/K L #; C: & 4HhPDLSCs ' PCNA.
Cyclin D1. OCN. POSTNHIOPNZER [1RIE L. *P<0.05, 5 Con4lAH EL; *P<0.05, HBerdl A Lt
A: comparison of ALP activity in hPDLSCs of each group; B: comparison of mRNA levels of PCNA, Cyclin D1, OCN, POSTN and OPN in hPDLSCs
of each group; C: comparison of protein expression of PCNA, Cyclin D1, OCN, POSTN and OPN in hPDLSCs of each group. *P<0.05 compared with
Con group; “P<0.05 compared with Ber group.
[El5 BerXfhPDLSCsHALPEMIUKZPCNA, Cyclin D1, OCN. POSTN. OPNEEFIERFIAHIEN
Fig.5 Effects of Ber on ALP activity, and PCNA, Cyclin D1, OCN, POSTN, OPN gene and protein expression in hPDLSCs

Con Ber  BertLY ; 1.0= = Con
PI3K m é 0.8 B Ber
g T
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AKT S -
<1>) #
AKT ————  © :
cari | M [] |
0= T n T T

PI3K p-PI3K AKT p—AIKT
*P<0.05, 5CondLAfLt; “P<0.05, 5 BerZH A L .
*P<(.05 compared with Con group; “P<0.05 compared with Ber group.
El6 BerxthPDLSCs®PI3K. AKT. p-PI3KHp-AKTZE AKX
Fig.6 The effects of Ber on the expression of PI3K, AKT, p-PI3K and p-AKT in hPDLSCs
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72, A FUR I 2 20 e i HA A Cyclin D13RIE AR 1L A R R R L R = A A O s ARl P N
Al fe 2 5 7 /NBERA S A hPDLSCs il 704 . 4 it WEFR 45 AR B, INBERS AL FE Y hPDLSCs 3 B 41 it
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A K OCN. POSTN AT OPN )35 A Al 2 1 ik /K
P i, R/ NEE R % (2 EhPDLSCs ¥ iy 7044 o
DA BB FE R s /N BEBROGE 28 J ZH 23 P AR T it B A
A

41 a1 2 ) A fE R DUIE I A R B AE
S SR 1% (B3 PI3K/AK TR 5 # §3842) 3H4T M
o PEARIE , 23 R v O PI3K/AK TS Sl
2%, &1 hPDLSCsI#) e 74 M5 T il id GE E i
5244 30(G protein-coupled receptor 30, GPR30) 4
F PI3K/AKTIE 5% S22 7 hPDLSCs[ 34 5 Al
B B B ERE AR, PIBK/AKT(S 5 8% 1
T ACAE hPDLSCs [ R 7040 Hh g B EE A 1 H
LY 2940022 —Fl 45 20 1 PI3K/AK THIH 7], ] BHL W
PI3K/AKT/E il B 0%, ##| hPDLSCs ) i 75
¥, A SZIG KR IN, LY29400240 3 j5, hPDLSCs 1
A AN oAb BE 71 LA K p-PI3K Alp-AK T7K T34 FAAIE,
X5 DT R Fu 45 R — 2, K WILY 294002 7] #1 i hP-
DLSCs 385 A E 734k o /NEEB AL 3 1) hPDLSCs
H PI3K AT AKTRERR A0 7K 235 T, 327 /N BE il
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