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JBC B e B 3R B BMISCs & R i X 20 1L R 4l BMSCs & @ 40 8 ;¥ 10 mg/mL 44 £ Be-H £ B X 4 £ B (RGD) 31 7 # MR E ik
AN R A DMEM/F12 32 R R KAV 5 A 5 = IR, B 4 & 48 2 Bt (TEMD T L8R = 4 Bk i 25 451 X 10° cells/mL BM-
SCs & ik b5 RGD 3R M b 3 IR A A = 435 74k % . 1X10° cells/mL BMSCs &2 5 $ RM AR RO H A B HAK . L 0K
B AGCCK-8 MR M A KN BHGEF CBAL TEs /st Arg (PDRAF L &, &b B HEN K RGD 3R 1 3% Ik 5F BMSCs
B Hn, BR 5 BRXFmILEH AL CD29.CDYO0. R A& RAKK & CD34.CDA5; TEM 2 Ry § = 43 K ¢F e 4 R, 44
KU AR 2~5 nm, K F100~1 000 nm; T & R AF 4% 5 AR & F R F A 1 256. 37, 5 B 46— 5 ; & 2k A0 & 3% 5 A7 7 1k
FARLEEH 95. 880045 K S K LRI T B /PL AR & 2%, Z 433 /R 4k & F .30 min 5 " 4 BMSCs L5t .12 h J5 fm i IF
I AR R RER . EF A% F E L (P<0.05);CCK-8 it B 7. B RIKA MBI AE N & F g IEHRAK
R, EFA G FENL(P<0.05), i RGD B E KL BMSCs A R 49 AW A8 A 1, T ik R A 2128 TAE X R A H,
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Study on compatibility of self-assembled gel containing RGD amphipathic peptide
with bone marrow mesenchymal stem cells”
Xiao Renshun sRuan Hong , Jiang Xinghati sWu Kai \Wang Xiaomei ,Song Yulin”
(Department of Orthopedics sthe Second Af filiated Hospital of Nanchang University  Nanchang.Jiangzi 330006 ,China)

[Abstract] Objective To analyze the compatibility of bone marrow mesenchymal stem cells (BMSCs) with amphiphilic pep-
tide three-dimensional gel. Methods Three healthy 3-week-old SD rats were taken for separating femur and tibia to obtain BMSCs,
the BMSCs surface antigen was detected by flow cytometry;the 10 mg/ml RGD-cyclic amphiphilic peptide solution was added into
the same volume of DMEM/F12 culture medium,after a few seconds, which was self assemble into three-dimensional gel. Three di-
mensional gel structure was observed by transmission electron microscope (TEM). 1X10° cells/ml. BMSCs suspension and RGD-
cyclic amphiphilic peptide were mixed to form a 3D culture system,1X10° cells/ml. BMSCs suspension was mixed with polylysine
to form a 2D culture system,the serum-free culture was conducted; the CCK-8 method was used to observe the cell growth situa-
tion, calcein acetoxy methyl ester/propidium iodide (PI) double standard staining was performed. The effect of RGD-cyclic am-
phiphilic peptide on the proliferation of BMSCs was observed by fluorescence microscopy. Results The separated and cultured BM-
SCs highly expressed CD29 and CD90,but lowly expressed or did not express CD34 and CD45; TEM showed that the gel was com-
posed of multiple empty nanofibers with the nanofiber diameter of 2—5 nm and length of 100—1 000 nm;the molecular weight of
synthetic peptides detected by mass spectrometry (MS) was 1 256. 37, which was consistent with the theoretical value;the HPLC
analysis showed that RGD-amphiphilic peptide purity was 95. 88 % ; the calcein acetoxyl methyl ester/PI double staining showed that
in the 3D culture system,a few BMSCs died after 30 min and the cells began to proliferate after 12 h, the proliferation was more ac-
tive than that of 2D culture,and the difference was statistically significant (P<C0. 05) ; CCK-8 cell count showed that the prolifera-
tion activity of 3D culture system was higher than that of 2D culture system,and the difference was statistically significant (P<0.
05). Conclusion RGD amphiphilic peptide has a good biocompatibility with BMSCs,and may become the tissue engineering scaffold
material.
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1.1.2 FEMBSAH RCD HAMtEE®REHW S TR N
C16H310A3GAD2RGD, 246 L if I K2 71 A B » T i 55 i AH
6335 SRS T A4S AT 2l Ak R 43 AT . AR X i b 1 256. 37,
4lifF 2 95.88% ., DMEM/F12 R34k ([ Gibeo AR Wi
R 4 20 Ml AR K B F (bDFGE) (3R 2 AR K B (EGF) (B27 (£ [H
Gibco-BRL 2 &) , Ak P B (PD) , 45 8% 4% 25 £ 1k 480 5k H g (%
Invitrogen 23 ] , CCK-8 4l i i1 %03k 7 & ( H 4 DOjindo 2
FD . 0.1 mol/L A%k &1 (NaOH) 0. 1 mol/L ;8 (HCL, E
2 AR 250 A BR A JD et K R CD29,CD45,CDY0 £ 5
REBT A (BEE Abcam 24w . 55 A0 25 B 5B L 28 6 31 B B 1
B (H A% Olymous A 1), JEM-1230 #3% & i 7 5 1 85 (H A&
JEOL 2 m]) .y U4 J A (35 [ BD 28 w)) , 48 it s 57 0% 1% 77 44
Z I ReEE PR (& E Thermo A #]).

1.2 J5¥k

1.2.1 BMSCs Zr B3R HC I8 1 8 G bR B e A 6 0 1 4k 38 K
LR 75% 2R 30 min, TR T EBEE . RE L
L PR 20 20, B B B R R B FH W TR 5k % P VR (PBS) ik 2
W BT T BY 5 BB KRB T B, S mL TR AE A
20 pg/L bFGF.20 pg/L EGF, 2% B27 [y i i DMEM/F12
RSP e BRI E BB A L R R RS A 25 em® A
MaEFE M BT 37 C 5% R AL R (COL) 4 il 15 3746 v 1%
F%. 48 h 5 UK Hh 8% S v ) Y B T A 5 R W R A PBS
TV . 25 B I 2 K J0 o fif 5% 5% . o 40 B B 6 B 9RO
JIE 9026 LA b, I A BB AR T AL B AR 3R, A 3 AR kAT
2 it 0 =X 43 AT

1.2.2 BMSCs FmiyiEm A% w WEEHZES 3 U BM-
SCs, I 0. 25 6 Ji# 25 11 it 7 0 05 A 26 0 B i 4F i v 355 97 3
ZL 4L ,1 000 r/min B0 5 min J§ EBREEFHE R, AL E
PBS J5 R B AT K 4l K P & 1X10° cells/L,
B 1 mL 1X107 cells/L 21 il B 43 B8 A 4 3048 o, PBS
T VR4 MR TR 2 L A MR . R BN BE AT

AL AL 6 K BMSCs; B: 45 2 48 BMSCs; C: 45 3 f£ BMSCs
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HH(PEARIC K H i BB 5 pL, M T 3R 55 5P 1gG-PE 9]
P B REOG E IR N 30 min, T 2 A0 AL A,

1.2.3 RGD PR35 A A2 H 4 B 10 mg RGD B 44
LKA 2 mL /M A 0. 1 mol/L NaOH #9400 pL 354>
PRGN 400 pL JC T MK K, B LA AR im0 1
mol/L HCI 10 pL {7 :XE 18 817 2 KIS W & pH 8, 4k 427
ATCH W ZE K BRIy 1 ml, i 2 K& B4 10 mg/mL, £
BRI R R PPIRAS . B 200 pL ZEBHAR 22 IRV VR0 A S5 IR
5B T (Ca™ )% M BH B F L 40 1 DMEM/F12 H 41 2 %,
BERS . B 10 p L T 2 KO S W A 4 ) A o, DK BT L
e JE AT S L B I R (TEMD W% .

1.2.4 RGD FHMEEKERK S BMSCs IR AR # ¥
PN 24 FLAR AT B 10 mg/mL RGD Wi 5% KA ) 200 pL
Bl Hg A Es A R EE 3 REEN 1X10°
cells/mL [ BMSCs S & FUE 0 F RGD 4 4 3 BK A 1 1) 55
WA b BORD IR TE B = 4 T A0 R AR R BE IR &R pH (A
735 MBI AN SRR R T 37 °C 5% CO, WEAE PG I I
B35 200 pL 851 R 1X10° cells/mL ) BMSCs 2 i 75
ZRBEROP N T A £.37 °C 5% CO, WA v JG L 75 15
FOHERFIRER) . Hi3F 6.12.24 h i35 3% A L PBS 3 ¥k 3
W AE 36 3 AT I AW 2 pmol /L A5 B G K 2
T 4 3 B B, Rl 4 pmol/L Y P1L,37 CHFH 15 min, ¢
AR N SR A 1 E A0 L £ Y AR AT

1.2.5 RGD IFJikx BMSCs 458 /F PEMEH I 96 fLAR,
# 1X10° cells/mL BMSCs & 100 pL 51 F 96 fLAR H 510
mg/mL IR 100 wL A 40 FLCE R 405 1k &) . 43
20 8 ¥l ;10 mg/mL IR RV 100 pL i AAY T Y 40 FLCZE40
MIBEFIEF) A 8 fL. B R M m =B SRR R 140 8
LA A s SRR R 1 4l 8 FLh i A 10 pL CCK-8 35 ,
HEF 37 °C.5% CO, W4 2 h, AR F] 460 nm AL &0 S
FEEA A ESME 5 d, I ESREA A ERFH% LU
B 1) S i Bl L A (S A 2 ) BMSCs 2B Kt £k

1.3 Siil2fabd SR SPSS19. 0 Gi it 44 i 17 5 3 4 #r
TR s o, SRR S 400K & 3R T 6 A
A K, Ll P<<0.05 HESAHGIH¥E XL,

2 & 7

2.1 {3AE Bs WS BMSCs IEA M AEK BN whikE
T R A A i L 7E S 2.3 K BMSCs JF 46 W5 BE , 40 fifd 195 i J 422
TE - 41 M A% B B0 R 40 i A 4 S e e oK 40 2 R /NS — il
ARV TR A 18 L 2 8 A A A Ml 5 3 3500 90 %0 LA I
A1 i 2 G 2L AR HES L T AL S ARG BE Y S A KBS
T KR ALRIG 3 d 2245 20 BRBE W 35 R0, WL 1.

1 BMSCs R R AR EFRH 48R (< 100)
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2 BMSCs it = 20 A 4

2.2 BMSCs A% e  #HEE 3 18 BMSCs 5 CD29.
CD34,CDA45 ,CD0 Hifk %A 5 F ALK , 45 5 i 78 BMSCs 5 %
ik CD29(PHME g 99. 88 %) .CDIO(BHPEH Jy 99. 88%) , A3k
AR CD34(FHMEZ R 1. 64%) .CD45 (PHMHE R K1, 59%) iiF
W T K5 37 B 41 S BMSCs, WL 2,

2.3 WPEE R RGD 35K B 41 % B BE I 48 ok 348
RGD W 55 k% F 400 pL 0.1 mol/L NAOH, il A 400 pL
WZEIK, A 0.1 mol/L HCL 815 & pH 8. 4k &2 M AMZEK = 1
mL, i K PR A A S 7R FUR) JC B 41 DEME/
F12. 50 R0 5 A BE IR 25 . TEM W 258 1 40 K £F 45 46 5. 40
K4 EHIE 2~5 nm, K F 100~1 000 nm, 44 k2

s ATEL Ty IR

10 mg

A2 L /N R L R I N R TS » V5 N A R ) B B 7 5 B
TEM T Jig phy ) K27 YK T 4 2 ] 477 il R
M 35 BK RGD IR Bk B 48 & Ak i5E s 40 oK 37 282

2.4 RGD PR KR I 25 7 7% 45 R 88, RGD 3
P 2 KRR X 40 7 T 0,5 H Fr KA X 2 F B 4 1Y
PR BT — BB 4AA) 5 = SORAE B 3% 2 8 Bon . & U RGD
PR 2 Mk 4l i o 95. 88 % (] 4B.C) . & B & M RGD ¥
P 2 KR AR AR 5T B9 H AR

A R A5 1R FBR IR G 3 R R 1256, 03 B.C 2 20 A
€0, 3 A8 0 A B B B IR B 46 BE Sk 95. 8800 . B A FI H b A vk BE
B 4 RGD A A FE KB & R

2.5 RGD AF WM KK BE K 5 BMSCs & 41 15 77 45 5%
AR IAE e R R R S =M R R PR IE 6,12,
24 h 54y M HEAT B5 B AR R £ W AU R R PO 5, 40 Ml 3
B00E 4N 5 5 A0 A B 40 0 B 3 )R] B0 = 4k 40 it s 3R R R
WA E b R R R 2. ZRAEGRITFE X
L05), S HEAN LR SRR R A 6.12.24 h i A0 M, WL
S5AB.C; EAM MG IR R P 6.12.24 h G 40 Lk . WKl 5D,
E.F; Z4e 4 M35 52 1R R 40 I (B 6A . B.C) 55 — 4E 41 Jilg 1% 3%
R ZFEAE (E 6D.E.F) K i,
2.6 CCK-8 & W5 Pk Jik %F BMSCs HA5H (952  BMSCs 7€ = 4
2 I 5% 55 A 7R P R T Y A A A 5 5 R e B T i e UL ]
TE=AEA R R A R T B i A LA 2 A L A
Z of BMSCs 3670 ot i e 25 52 5 G125 2 L (P<C0. 05) ,
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SIEER T AN B A . X RO TE AN R B SR AR R R AT [ 413
RN A LT A B L S0 TR S A TR BR L 5 AR R A B R
A H R b 25 2H 2 T R AT 1 B B SR R

H s 2058 & @ ad s J 275, 3 BB R E )
RE A REBETT , AT AR 3003 55 40 M BT 7 B2 10 2 77 PR BT L o 3 ok A7 Jik
B 1K S P 8 B MR R E pHL 7. 35~7. 45 KA B A%
22 K9 A B IS 45 4« I 4 A B TS 5 A A R A 2R . T 2
JOR ¥ Mz 5 K R A T ELAT A 35 TR) R A 3% 40 I 4 i kSt 4 )
BRI T . 2K R AR A R S RN R S AT
HE R B RN 46 1 BT« 58 Je A AR P T P P RS A S 25 40 4R
BEA 17 8. RGD 3k F 51 4 C16H310A3GAD2RGD, 3 fik
FA MM (D CI6H310 J3 41 $2 5 4 BR 14 08 | [ B 4
FERE AT DL T A Ok A 4 2 R I T (2) A3GY
(AAAGGGG) 5 C16H310 ekt B A b A 7 ™ . A i) fg ik 3%
P RGD BF 3 82 5% 13k 5 (3) D2(DD) H.A7 ¥ 35 45 i B T 1E
F >34 RGD BRI AE [ 4125 A 56 5 Bt B I A9 pH JE B2 7. 35~
7,45 Z ), IE B 0E A A0 AR G VI B L AT s (O RGD 5 41 fE
12 398 40 o 35 M 4 R B L A B ARt

AR TR 5 38 2o P 0 R SO R B A AR AT A Ak 0 43 AT
S5 RUE W BT A A RGD SR ECH IR 69 H k. A 0.1 mol/L
NaOH ¥ .0. 1 mol/L HCI ¥ i K JG B WL /K K 22 ik 8 % vk
B 10 mg/mL, BLE 4 22 0 5 V0 A AROIR S A S IR R
Ca’ 4~ & T LB 40 19 DMEM/F12., 584 5 2 ik nl st
TR S /N L 11 450 L R M W RS A R R B . &2
T 5 1R LB e % PR S FH B A% 2~5 nm, K & 100~1 000
nm [ 40 K £F 444 B, 40 K 4F 4 M AR 2L = 4k M 4 A5 . b
FEAEE I & KB 95. 000 XA A R A1 B R L E 8
Wy 5 R A0 I T R L T DR i e g M T 5k 4
P« 40 P T A T S ) B AR A . A S SR 4 B i
2T 0 22 S5 U B 1 AR B A R T T R A e T A
2N L i 2 40 SRS Y0 40 i 3 P, 5 3R 2 S A A0
weim L fOR HE S L 40 M 2 | CD29, CD90 & £ ik, i CD34,
CD45 26 3% . B1iF 7 A% 40 Jfa > -1 6 18] 7 5 1 40 i«

BMSCs A ¥ 2t o - 45 SR U5 2 & 8 0 o M A e SR
AT RER 2> W3R 4 AE B A B S P E AR 2 By
BMSCs 1] LA 233 22 Fh a4k D 7 LS e 38 35 D97~ 2R I 7 5 X
S0 ] 7] gk — A 5 A H b A R e M D L A T G 5
.S H5HYUEE BRI KL, BMSCs M4 T
T A5 42 i 22 08 40 ¢ BHLAEL A R 7 400 G

RGD 25  ¥: 55 K4 K 5 ik 5 BMSCs IR A 6 AL = 4 41 i
R R B = e 5 0 B R 0 SR S5 R O Al Y R
KR A SRR T 5 Rl i RGD B3 24 26 {07 42 B 20 Jif %) 58 i 11 6
B AR K B ok . ABIFGT CCK-8 45 31 W, 78 = 4k 21 i 55 5% 14
Zrh BMSCs 4% ¥ B LG 7E — 4E 40 i 1 JR K & eh e, ol 45
1 % 4R WP S R PT A R DEAD/LIVE 32 %) A 5 i 2¢ 5%
OB B LSS R R AE 4 % = A AR R SR R R Y I ) R
BTG O 5 AN e R € AN ML e A 0™ . ARG R
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