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R E4 K EF-1(1IGF-1)iEE PI3K/AKE 1§
HH & dEE] 7t R T 4Hpa(BMSCs) A1

R kip* EHA BN EEE meP
(BERERKZME I LEER, JLER B SRR AT E AL E,
LW PR R B 5T R 5 A sL %, EER 400014)

HE ZA R A I B R A MR B & A K B F-1(insulin-like growth factor-1, IGF-1)89 5% fr%‘v'“

PR S AL R AR T IGF-14F - 85 18] R T 48 2 (bone mesenchymal stem cells, BMSCs) 78 = #9 % #f)
T it 69 4E A AU, A BMSCstE A BAR A Fe. ) 76 77 I 9 1842 o 09 20 1 A SRABE AT HA 52 3 J o Ew\

B 4k 69 K ABMSCs, A A X 200 K % T BMSCs & & 47&, ¥ E 3o H440: BMSCsE & A FE 48,
IGF-1#) %40 . IGF-1+LY294002F8 ¥ 7| 20 A= 1GF-1+MK2206 8L W7 %] 20, Ao 2h 4L 322 B /&, CCK-87%
Ho ) 2m L3 74 4% 77 ; Hoechst 333424 & UL 2l i0AZ T 25 B B T2 Bo A3 LR 28 e R AS ) 48 it )8 1= A= 2m
FOL R AL 4% T AL RT-qPCRAS W 48 filAkt. Bad. Bel-xl. c-Myc. STAT3#mRNAZK-F; Western
blot#> | 4m b Akt. p-Akt. Bad. p-Bad. Bel-xl. c-Myc. STAT3. p-STAT3#)& @ K-F. £REF:
IGF-1#) %28 40 i 5 BMSCs = & *f AR L3 78 5+ 3, AT F MK, IGF-141 4 Bad. Belxl. c-
Myc.STAT3#JmRNA#) £ 32 ¥ 2 % 3 FTBMSCs = @ 2 BB 28 (P<0.05); IGF-14]:% 48 p-Akt. Bad. p-Bad.
Bel-xl. c-Myc. STAT3. p-STAT3#9%& @ & iX/K-F 2% & TBMSCsE & & BB 48(P<0.05). m FALEf
7] 20 28 J(IGF-1+LY 294002 FELEF #] 28 . IGF-1+MK2206 FEL I 7 28) 5 IGF-1 4] 80 40 tbiii“ﬁ ﬁﬁz‘é ¥R,
AT HEE G, X5 TmRNAF & G £ A K-FH 0 R A L4 R &, IGF-148:8 1L 7% LPI3K/
AKGE R & T 38 s Fa Bl T A8 K 5, MLt BMSCs34 74, 37 4| BMSCs A .
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Insulin Growth Factor-1 (IGF-1) Inhibits Apoptosis of Bone Marrow
Mesenchymal Stem Cells (BMSCs) through PI3K/Akt Pathway
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Abstract This study investigated the effect of insulin-like growth factor-1 (IGF-1) on apoptosis of bone

marrow mesenchymal stem cells (BMSCs) by constructing an abnormal microenvironment model with high expression
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of IGF-1 and the possible mechanism, which provided a preliminary experimental basis for the safe application of
BMSC:s as a carrier for the targeted treatment of tumors. BMSCs were isolated and purified. The surface markers of
BMSCs were identified by flow cytometry. The cells were divided into four groups: BMSCs blank control group,
IGF-1 stimulation group, IGF-1+LY294002 blocker group and IGF-1+MK2206 blocker group. The morphological
changes of the cells were observed under an inverted phase contrast microscope after 2 weeks of drug treatment.
The cell proliferation was detected by CCK-8 assay. The morphology and apoptotic ratio of nuclei were observed by
Hoechst 33342 staining. The apoptosis and the mitochondria were detected by flow cytometry. The levels of Akt, Bad,
Bel-xI, c-Myc and STAT3 were detected by RT-qPCR. The expressions of Akt, p-Akt, Bad, p-Bad, Bcl-xl, p-STAT3
protein levels were investigated by Western blot. The results showed that compared with blank control group, the
proliferation rate of IGF-1 stimulated cells increased and the apoptosis rate decreased; the mRNA levels of Bad,
Bcel-xl, c-Myc, STAT3 and the protein expressions of p-Akt, Bad, p-Bad, Bcl-xI, c-Myc, STAT3 and p-STAT3 in
BMSCs were significantly higher than that in BMSCs (P<0.05) control group (P<0.05). Compared with IGF-1
stimulated group, the proliferation rate and the apoptosis rate of the cells in the blocking group (IGF-1+LY294002
blocker group and IGF-1+MK2206 blocker group) were lower than those in the IGF-1 stimulated group, and the
mRNA and protein expression levels of related molecules were significantly decreased. The results showed that

IGF-1 can activate the PI3K/Akt pathway and activate the downstream proliferation and apoptosis-related molecules,

thereby promoting the proliferation of BMSCs and inhibiting the apoptosis of BMSCs.

Keywords = BMSCs; IGF-1; p-Akt; apoptosis
8] 78 Ji T 4H ffd (mesenchymal stem cells, MSCs)
LR RIE 2 ARSI R, Sk
BN 3G S5 5 T R A D A )V 9 TR 1) B i T
H, HATHFHMSCsHEAT 4R TT 2 N FEAb AT 7T
Al RS ) F s H G T-MSCrslf R B H 1 %2
VR R, 2 TSI FUR I, 1 T4 A
EAREE A VE T R R R b, 2R ) R T A B
Al BE 2 fEMSCs A AR PR AL AR A Rl 1] 5
BOAIE S, K K B il 1] 78 52 -4 ffd (bone marrow mes-
enchymal stem cells, BMSCs) & T C6fi [ i 72 41 iy
TR B 3L RE IR IS, bR 4 i 55 433 I TL-6FIS 100B
SR 7 RT BL g R FUR AR SRR AL T IR R L
I A TE R B IIGE-1, IGF-1/2 R 8 B AE K A
FHREFR— 0, @i 5IGF-1R45 &, oG T ilEH ¢
B, SRRtk A, T AR R K
AR R BT E- . BEFUIESE, MIFIGF-17K
T E AT A5 E . M. BT S0R
R U, HLOR B FRURLAT o 2 0 90 R I, L3 P sk
HIIGF-1AMY 5 A 2 I i & AR 2 B IEA R, I8 5 b
FNER . 16T TURSFH VIR, PI3K/AKtS
51 B A N LS S SR AR, s
BOEE A SE . BT, e R B AR
SR BRI RR, (R AL IR T A R . AT AR

IGF-17E % 18 i PI3K/Akt(Z 5 18 % (¢ 3k e 36 Joii vp
STt ) 48 A O L AR JE TR R AR, ST, ARSE
0¥ AR FUBMSCSTEIGF-1/E F T 8 T2 4 50 LE ) 2
PEARAE J FET RE 11 4 L, 4 M 1 22 42 B
PR SZI6 T Atk K BB A o

1 MRSk

1.1 #%

1.1.1 4% K bR By i 1] 78 5 1410 Jfg (BMSCs) H
SPFZSDK B AT IR A7 B 85 7%, SDOR BRI H PR
SNSRI/ i SRV N TS DU YN LY SN
SIS SERE FUAR B A L

.12 2EZ2M/E TEAKIE B A B e
Mo, AR E B 0L, —80 °CYKAH I [ Thermo A 7 ;
PCRAY. HEHKAL, EEBEA BREB S
{3518 F Bio-Rad A w1; {8 B AH % & 14084 ) F Nikon
Ti-S2 w5 B bR H BioTek 2 7; 4 H 3041 fi it
X H Count-Star A 7]; it X 20 i 4% &) H Becton
Dickinson\ ®]; #4114 H EppdorfA ] ; 8 2 7K ffil]
A F Millipore 2y w5 BT 73 #r K F Il H Sartotius
AT 4 °C/8 CCUKFEI H /R AT .

1.1.3 E£&KF  IGF-1Jl [ ProSpec/A m]; LY294002
FIMK2206 H Selleck A 7; DMEM/F1255 773, fify
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BRI -

i FEER ARG H Gibco A 7, RNABLIE FZ UK
A B A6 5 A 2 AR o 30 R
i H TaKaRaA 75 4=t R BGAA & g0 T2k
7 A JES B A7 G 0 8 75 #5(JC-1)« Annexin V-FITC/PI
LG A L ) A R & R LR AR R R
J& A IRA W] ECLAG 2% & O% iR ) & W 5 Millipore A
]; SDS-PAGE#E Ji e 1] X 771 £« Hoechst 33342
Y H G 35 = R AEH R A F]; CCK-83IE H
ATGene~#l; 5I¥0 A T A TR R GE
PR ]; Pk Aktl . p-Akt. p-STAT3. STAT3. c-Myc.
Bel-xl. Bad. p-Badlld H Abcam’A ] .

1.2 XWHE

12.1 > BEFBEABMSCs  HUaBEMEMESD KB
(55~65 g), 10%7K & S B4 mL/kgli 5 7 55 Rk,
WREIRISD RS min, 257, K&, 52 BEUF KR
BUR e AR 22 A pE R B oy B LA 2R, A
ST R AR R . T T S AR TR 10%
JiE 2= I35 1 5 4 i 7 i I i e e BB, % e B TR
PL1 000 r/minf3 -Cr H &S min, %80 T T255% 78,
5% CO,. 37 °CH; 7748 hJa B IRHIR, 2 ) WA R 4t
T, ASF A G B A K 2 il B S80%~90% T LA 1:24%
(AR R

122 BMSCs%Z K =AKBMSCs(P3)K;iF £
il B BE60%~T70%I ¥ A6 B &, SR 5 437 il ACD29.
CD73. CD90. CD34. CD45Ji{k, 4 °Cii¥ &30 min,
s w1 o N 1 iU B e v N E R e

123 ¥t CBEHAERKIANBMSCsHL
AL, 965U A I 100 pLAH L B (3% 10%/mL), 5%
CO,. 37 °CHFFE12 hJa IIAAS [RIF B (4] 771 (PI3K
FHIFILY294002: 04 1. 5. 10, 20, 40, 60 umol/L;
AKtBERR AL I AI 7 MK2206: 0. 0.1, 0.5, 1. 2. 5.
10 pmol/L). BN WS R AL, 4k8ER57724 hfai
FEEFRELIFMIN10% CCK-8 TAEW100 pL, 15246
55 B2 hjig H A bR ACEL B 450 nm N DE FF 1T
ST AR R A7 2R, BT AR R A7 2R K T 85% I 2454
WREER T JE S5258 . A FRUAR X A5 2 Y= (LI 4HDAA -
7 FLDAR)/ G REZH DA~ EH FLDE) x100%.

124 @mfe3Eibom  ArisLIe sl H Coi ik
5 5 40 it 8% 5% i R IGF-136 B £ 4300 ng/mL, A
5256 FH300 ng/mLIKIGF- 1R Il #BMSCs. 4l 43 1%,
4240 ARINGF-1FIBMSCs =% XL . INIGF-1411¥4
. JNGF-1H1BEWrFILY 29400240 JITGF- 1A BEL I

FIMK22062H . 2~3 R4 — Vi, it 2, ¥ 8T
FHIF A T RG24

1.2.5 CCK-87& | 4m flen 38 78 6% WG FR2 8 Ja
1) %% 2040 13> 10%/mL, $Fh T-96FLAR, BEFL100 pL,
SN, &AM R I 4k S N 2, &Sk
MSK . BF24 W FFREFREIFFMA10% CCK-8 TAEM
100 pL, B5FRF 0% B2 hJa B AR B 2 20
W K450 nm FIDME . B MR FLDE k2 2 LD
18, 22 1) H 45 2L 4T B 2525 K IR M B3t 77 il 2%

1.2.6 Hoechst 33342 % &0 R tm oAz A B AT b
B CBREFR13R A IS A LA < 10>/ mLEEF T
1294, L1 mL, FRH3NE AL, dhenzist s, fF
I i Fh & E70%~80%K (£91°K), 10 uL Hoechst
3334275 40 I Y (2900 (100%), 37 °CH¥ F 15 min, PBS¥E
BR2~3IK, H9 0 A M 4 & AH 4B A% K TR A - 4t
TR LA o 2440 P il L3 B9 AT (3% 3/ Il L)
TR AT 2 =0 T 0 R A R B4 100%
127 & REdatbn IR AR &
2 24 (4 R 5 B M 80%~90%) T I il 11 4k T ke,
PBSIE#:21K, IIAN0.2% JC-1 TAE#500 pL, 5% CO,-
37 °CH & 20 min, 250 55k i FH I Q4 i AR I 20
JH £ A A 5 AT AR A, A AT R T

1.2.8 Annexin V-FITC/PIR ikt e Bl = ¥
B2 G 1) & 40 A S EDTAR) FREG 1L~
K, PBSIE21K, 500 uL buffer® &, IIAS uL FITChr
1E A Annexin V&2, NS pL PL, =8 M 15 min,
it 2 PR RS W) 5 2 40 R T (AR SR S R
WAV D).

1.2.9 RT-qPCR#& M| &2 40 /& Akt. Bad. Bcl-xI.
c-Myc. STAT3# mRNAK 5 IERNAFE B iR
U B S b 1 20 BRI HL A5 A A1 FRRNA, R % 5%
FicDNA(42 °C 15 min, 85 °C 5 s), LAH AR 4T
PCRY™ (1451495 °C 30's; 95 °C 5's, 60 °C 30 s, 4t
40MEIR) . B IR 514 AR AR AR (B
A PR A 7 G Rk, I RS, Php-actiny N Z,
R FImRNAFR IS =R A, THE % 4AmRNA
[RAE X R IA &, S0 H R 3R

1.2.10 Western blot#s ] &40 4 JzAkt. p-Akt. Bad.
p-Bad. Bcl-xl. ¢-Myc. STAT3. p-STAT3#9% & 7K
B AR ARG ST I PR ZH A A
M, BCAVEH H & & 5 IASDS EFE i, &
Wh3~5 minffi H 78 A . SR ANE SR FL Ik 5 1
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FEREER10 h, HLEN14 V, 5%/ 4 03 412 b, in—
Pid CRERI B i R (— PR AKEA1:5 000; p-
Akt. Bad. p-Bad’A1:1 000; c-Myc. p-STAT3 41:6 000;
STAT3 9 1:2 000; Bel-x1 4 1:500; B-actin A 1:8 000),
TBSTHEE f5 IAAH . — Hu(HRPHRIE L £ H1/N BRIgG
1:6 000, HRPARicILEHHRIgG 1:4 000), = FF &
1 h, TBSTiH e /G ECLIS = 52, (kI % 2% i
BRI HT. LhB-actin h N2, 25 XTI R AR IA
BN, IME &S HE QAN RIS E, LR EE3R.
1.3 GitEoH

K FISPSS 17.0HE 4T Gu i 2% 43 Mt v & %8 k)
“HPBUEARE 22 (k) "R, 5 A 1) EUACR P PR DR 3

J7 2253, AR REAS A 2 8] 1 PL R LS D- A5
Ue PAPRSLREA I 2 (8] B L B8R FH e 562, P<0.05
NESBHG 5 L.

2 FR
2.1 SRR L EBMSCsRAEFRE]
BMSCs& £ IR t6 35 77 Ja, B aifh, 4 2
PRI, DA s, HEBE F, B4R A
Ao GRS E L, 5 —=4EBMSCs CD29
(12215 %6H99.8%, CD73 1 F 14 % H98.3%, CDIOHI
15 % N97.6%, CD34FICDA5 LA M 45 (4 %F HE 5 R 2 ik
(B, PLEGREY], ZSDA R FLBMSCs

#1 RT-qPCR3|#F%)
Table 1 RT-qPCR primer sequence

EE | ESElEY TG
Target gene  Forward primer Reverse primer
Akt] 5-TTT ATT GGC TAC AAG GAA CG-3' 5'-CAG CGG ATG ATG AAG GTC-3'
Bad 5'-CCT GGG GAG CAT CGT TCA G-3' 5'-GGT ACG AAC TGT GGC GAC TC-3'
Bcl-xl 5-TGA CCA CCT AGA GCC TTG GA-3' 5'-TGC CAG GAG ACC AAA AAG GG-3'
STAT3 5-GTG TTT CAT AAC CTC TTG GGC G-3' 5'-GCA GGAACT GCT TGATTC TTC G-3'
c-Mye 5-TGG AAC GTC AGA GGA GAA ACG A-3' 5'-CTT GAA CGG ACA GGA TGT AGG C-3'
P-actin 5-GGA GAT TAC TGC CCT GGC TCC TA-3’ 5'-GAC TCATCG TAC TCC TGC TTG CTG-3'
S
-4 cD29 S3CD73 ‘71 CDY0
S Kake =
vy : P [P
= 2 ~
S < 3
=53 - =t
- o =
cEE 283 273
(@R al= O 3 Vo]
=E 3 &
SE 3 s
= = =
= =3 —
oj o o
100 102 10° 104 10° 103 102 3 10
0 CD29 PE-A 0 CD73 PE-A 0 CDY0 APC-A
[=3
z9cos 0.2%| &3 s "
o =3
g 2 g
Q ik
-3 . =
g n =1 =1
52 P2 E 28 P3
og O o2
(=}
- (=3
o A
b
e e UL |||m'l| LBLRLRLLL
168 0 10° 10 10 10 25 170 0107 103 10* 155
CD34 PE-A CD45 FITC-A Control PE-A

E1 RAAMEARLEEBMSCsREIRES)
Fig.1 Identification of surface markers of BMSCs by flow cytometry
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E2 CCK-8EMM =K EHNHIFAE R R 4AE S1ZE 1L
Fig.2 Cell viability rate of different inhibitor treatment detected by CCK-8 assay

ol PR, T R SR FE AR
2.2 HMEHIFILY94002, MK22065 1= TIERE
NG AFIGF-152 18 i G PI3K/ Akt 5 i 4% 5
WA BMSCs (1386 58 A T2, 43 735 645 7 1 PI3K A 1
FILY 294002 F1 Aktfi [ A4 47 1] 7IMK 2206k 4b 2 41
o I8 CCK-8 i Ao i 5 % B i 751/ FH 24 hJiE (1)
BTG TR AL 45 R E IR, 2MLY294002 T /F ik i
NS5 umol/LET, 4 M AH X A7 % 6 K T-85%, %K Rt
% [ ISR SIE 200 P 3% S NP, OS2 s 56 48
LY 29400234 £ 95 umol/L; FHAH [ J7 ¥ b T 241 fifo,
MK2206 1 ¢ TAEMKEE NS pmol/L(1&2).
2.3 CCK-83EH0MIGF-13BMSCsHE5EAE 1895200
T A ST R I, M INZG 283 R4, IGF- 1
FH A0 A 5 2 % B 40 B AR L, 40 P f) 34 5 e

—o— IGF-1

39 —e- BMSCs

e [GF-1+LY294002

=&~ IGF-1+MK2206 &&

&&

D450

Time (d)
#P<0.05, FBMSCs [ AL LLAL; “P<0.05, ““P<0.01, S51GF-1
AR L
*P<0.05 vs BMSCs blank control group; “P<0.05, *“P<0.01 vs IGF-1
stimulated group.
E3 ZAmpaAYIEERE Tk
Fig.3 Cell proliferation rates of different groups

B R, 22 B GE i R U(P<0.05)(B3); Jin BHT
FZH P A 20 B 5 TGF- 1 RIS AR L, B 58 e T35 1%
K, ZRA G5 2 L(P<0.05)(E3).
2.4 Hoechst 33342 ;E 2 A & /46N 4 RER =

e R N R B, IE A A% I 500k
e, 56T, B O, BT BUE IR G,
[ 45, % 6E o, 2T, LR TR E4
TN IR DI <= A L 8 ez [ R S Pl R
(5.36+0.71)%- IGF-1HI¥2H (0.97+0.06)%~ 1GF-1+
LY 294002 I 71 41.(9.80£0.75)% IGF-1+MK2206
b 771 2H.(8.50 £0.63)%, IGF- 17418k 4H 53¢ 25 1 % 1 4HL 0
TR IR, 2 56 it 2 L(P<0.01); |
FIHBIGF- 1R A BT &, ZERARITFE X
(P<0.05).
2.5 JC-14& M 4HAm L f (A PR EB AL IE 1L

JC-1J& — M T3z Bl A6 28 s 4 i e 457 A8 4k
A ERAR R AR ET o (E SRR N5 Fp o L i, P2 AR AL
R TR LRI H A AR, PR SRt . 28
o7 A s EELASE ) B A PR O L — AR S
o DRI, T PAFITC-1 AL €875 't 31 43 6875 D6 11 %
AAE A M O R A I FE bR . 45 R BOR, IGF-1
T A ) 2 10 R AR T, 200 i Py 82 0 R 65 R A5 38
e, 2 BRLYE T 28 B R R (P<0.01); T in FHL By 771 26 [
IGF- 13 4 AH L, 20 i P 28 R A s Fi A7 B AR, 200 i
T2 BN (P<0.01)(3R2).
2.6 Annexin VFITC/PIX 3 % #6 M| & 2H 20 B )
THE

FH 9 24 A I 5 2H 40 O T . &
SBIRN, A5 ET RE 2 A Z BE E O T ER(10.87+1.30) %,
IGF-13] 3 2H 41 o /0 7 T° 2 4(5.63+0.83)%, IGF-
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100 um

Percentage of positive cells

A: AN R (BMSCs AR F241), A 57k F R T-40; B: IGF-VHIAL; C: IGF-1+LY294002FHL K71 4; D: IGF-1+MK2206FH Wi 71 4H; E: %
AP TR AL, 4 P<0.01, 52 AR LA “P<0.05, “4P<0.01, S1GF- LI B ELEL
A: blank control group (BMSCs group), white arrows indicated apoptotic cells; B: IGF-1 stimulated group; C: IGF-1+LY294002 block group; D: IGF-
1+MK2206 block group; E: quantification of apoptosis rate in each group. **P<0.01 vs BMSCs group; “P<0.05, ““P<0.01 vs IGF-1 stimulated group.
E4 ZLEMERVATIERL
Fig.4 Cell apoptosis rates of different groups

&2 RN AREARAN % LH LR R L R AR EB (L ZE 1L
Table 2 Change of mitochondrial membrane potential in BMSCs detected by FCM

H PHT226(%) PIH
Groups Apoptosis rate (%) P value
Blank control group (25.97%=*3.75)%

IGF-1 stimulate group (10.47%=+3.15)%** 0.005
IGF-1+LY294002 block group (49.77%+5.61)%%* 0.004
IGF-1+MK2206 block group (43.13%+2.60)%** 0.003

#*P<0.01, 57 IR AL LR ““P<0.01, SIGF-1H 34 LA
*#P<().01 vs blank control group; ““P<0.01 vs IGF-1 stimulated group.

1+1Y 29400245 4 i 19 97 T~ 2 S (11.08+1.58)%, IGF-
1+MK 220620 4 i 8 12 J9(11.53+1.53)%. IGF-1]
B 5 A o B2 B, 20 B IR T R PR R(P<0.05)
(F5).  BH W71 2H(LY 294002, MK2206)-51GF-13H3#
AHAHEL, ZHIR)E T30 = (P<0.01)(J&5).
2.7 RT-qPCR#& M & 2H 4 fAkt. Bad. Bcl-xl,
c-Myc, STAT3HImRNA7K

IGF-17l ¥ 41 41 M Bad . Bcl-xI. c-Myc. STAT3
FIMRNA [ AH R 0k 75 25 0] REZEAH LU BH S 3 =,
%5 H Gt & & L (P<0.05); IGF-1+LY2940024H Al
IGF-1+MK22064H 41 ifd Bad. Bcl-xI. c-Myc. STAT3
FIMRNA [ AH 5 32 18 B 5 1GF-1 41 3% 4 40 L 2 3 1%
K, ZRH G %5 X (P<0.05)(K6). &% HYH Akt

2.8 Western blothll =20 2HAHAKt, p-Akt. p-Bad.
Bad. Belxl, c-Mye. p-STAT3. STAT3gYERKF

IGF- 15 4L 41 g p-Akt. p-Bad. Bad. Bcl-
xlv ¢-Myc. p-STAT3. STAT3% & [ AH X R IAF 1Y
W T B A, 2 R A G U(P<0.05,
P<0.01), PI3KAMHIFILY294002F1 Akt ] 71IMK 2206
Y5136 BEL T RIIGF- LR35 | & R ARORIT R 3 T AH 9C 2
FIR IR, 2 55 it 2% = U(P<0.05, P<0.01)(El7F1
18).

3 1ie

] 78 i T4 fi(MSCs) & — K A fF mE A E
AR  EACID AR C R AP R IR = B S
2~ ST RN IGER IR R R R 4 2
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o (11.08+1.58)% (11.53£1.53)%
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S

=
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= =
~ . ~
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o

S

=

(=]
o (=
[=N <t
] T

-4 Frea o 103 010 Frrc-a
A S AXT IR (BMSCs Ll 72 401); B: IGF-14Il3404; C: IGF-1+LY294002BH i 7541; D: IGF-1+MK2206BH W74 .
A: blank control group (BMSCs group); B: IGF-1 stimulated group; C: IGF-1+LY 294002 block group; D: IGF-1+MK2206 block group.
Es5 SRR NIGF-131 & 8818 78 &R+ 4R AR T #5200
Fig.5 Effect of IGF-1 on apoptosis in BMSCs detected by FCM

0 10?

3-1
e
Ky 3
o4 4

&&

Relative expression of mRNA

VI TIIIIIe B

%

N 9

1: BMSCs# FIR fR41; 2: IGF-URIKAL; 3: IGF-1+LY294002BH I 141L; 4: IGF-1+MK2206BLITIAL: *P<0.05, *+P<0.01, 5141 LA “P<0.05,
44p<0.01, 524 AHELEL.

1: blank control group (BMSCs group); 2: IGF-1 stimulated group; 3: IGF-1+LY294002 block group; 4: IGF-1+MK2206 block group. *P<0.05,
*%P<(,01 vs group 1; “P<0.05, ““P<0.01 vs group 2.

El6 RT-qPCRA&MZBEMPRAKt. Bad. Bel-xl, c-Myc. STAT3HImRNAIKF
Fig.6 The mRNA levels of Akt, Bad, Bcl-xI, c-Myc and STAT3 in each group tested by RT-qPCR
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IGF1+MK2206 BHLIi #I4L; *P<0.05, **P<0.01, 5 L4LH] LL#K; “P<0.05, “<P<0.01, 52414 LL#% .
A: protein expression in each group tested by Western blot; B: quantification of protein expression for figure A; 1: blank control group (BMSCs group);
2: IGF-1 stimulated group; 3: IGF-1+LY294002 block group; 4: IGF-1+MK2206 block group. *P<0.05, **P<0.01 vs group 1; ¥P<0.05, ““P<0.01 vs
group 2.
[E7 Western blotil & A 4MAEp-Akt. Akt. p-STAT3FISTAT3ZEH /KT
Fig.7 The protein expression of p-Akt, Akt, p-STAT3 and STAT3 tested by Western blot
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IGF-1+MK2206fH i /141 *P<0.05, **P<0.01, 5 14ARELEL; “P<0.05, ““P<0.01, 5220 A7 ELAL.
A: protein expression in each group tested by Western blot; B: quantification of protein expression for figure A; 1: blank control group (BMSCs group);
2: IGF-1 stimulated group; 3: IGF-1+LY294002 block group; 4: IGF-1+MK2206 block group. *P<0.05, **P<0.01 vs group 1; “P<0.05, ““P<0.01 vs
group 2.
[El8 Western blotA&;| & 4H 4Mffip-Bad. Bad. Bcl-x1Flc-MycZE H K FE
Fig.8 The protein expression of p-Bad, Bad, Bel-xl and c-Myc tested by Western blot
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