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Comparison of Transfection Effect between rAAVI-EGEFP and rAAV2-EGEFP
into Canine Bone Marrow Mesenchymal Stem Cells

LIU Bin, CAI Dao-zhang*, RONG Li-min, WANG Kun, ZENG Chun, XIE Pei-gen
(Department of Orthopaedics, The Third Affiliated Hospital of Sun Yat-sen University, Guangzhou,510630, China)

Abstract; [Objective] To investigate the influence of enhanced green {luorescent protein gene mediated by recombinant
adeno-associated virus vector with different serotypes on the transfection efficiency and cytotoxicity to canine bone marrow
mesenchymal stem cells in vitro. {Methods] The MSC from canine bone marrow were isolated and cultured in vitro by density
gradient centrifugation and adherence screening method. The morphology of MSC was observed by inverted phase contrast
microscope and Giemsa stain. The ultrastructure of MSC was observed by transmission electron microscope. The flow cytometry was
used to detect surface antigens of MSC. The third passage of MSC were transfected with TAAVI-EGFP and rAAV2-EGFP at the
MOT of 10* ~ 10° v.g./cell. After 3, 7, and 21 days, the transfection efficiency was detected by the fluorescence microscope. MTT
was performed to detect the cytotoxicity of rAAV1-EGFP and rAAV2-EGFP on MSC. [Results] The MSC appeared morphologically
as spindle-shaped and showed active proliferative capacity in primary and passage cultures. It showed that the ratio of cellular
nucleus and cytoplasm was high and chromatin was loosened with TEM. Flow cytometry analysis indicated that MSC were
universally positive for CD29 and CD44, but negative for CD34. With the increase of MOI and the extension of time, the
transfection efficiency of rAAV2-EGFP enhanced, which was higher than that of rAAVI-EGFP into MSC (P < 0.01). After
transfection, the growth of MSC was normal. MTT detection showed that there was no significant difference of the value of OD in

MSC between transgenic and no transgenic group (P > 0.05). [Conclusion] rAAV2 is a better vector of gene fransfection into
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canine MSC than that of rAAV1. rAAV2 has no inhibition effect on the MSC’s growth, therefore, it is a safe and feasible vector

for the seed cells of tissue engineering.
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(0.41 %)FRXAME(AE 3),
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KA A 3k EGFP, 3F HLIE MOL 6 , Hisk
KB M RIR D GIR B Y IEE  rAAV2-EGFP(MOL =
5 x 10°)HFBERRE K (203 + 2.4)%, HEET

rAAV1-EGFP(MOI = 5 x 1054 (P < 0.01), #3
7dJE, HHAMEN K EGFP, A tAAVI-EGFP
(MOI = 2 x 1041 %% rAAV1-EGFP(MOI = 1 x 10°)
HFRBEAIRIRE, T rAAVI-EGFP(MOI = 5 x 10°)
R HAE YL HRGRE T (11.8 + 2.2)%; T rAAV2-EGFP
B L 3k EGFP EFI B AN, B MOT 3%
TNEAEE YR A3 51K (201 + 3.1)% (43.8 + 3.4)% .,
(64.0 £ 5.6)%, BRE & TAHR MOI /Y rAAV1 £
HAM (P <0.05; 8 4), ELLUE K PIFEE R
[ FE+: , 4541 EGFP FHM: 40 I B Wi £ , % e B
W (BIGHEBNE, B 21 d 5,385 EGFP 38568
MEHENRTEABEHEAL, &4 rAAV-
EGFP 5:4% MSC My UL 1,
2.5 YRS

YL 3 d &7 d RS SN RAM L, &
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Table 1 Transfection efficiency of MSC with different
serotypes of TAAV-EGFP (%, x+s, n =6)

Group 3d 7d 21d

rAAV1-EGFP

MOI =2 x 10¢ — 23+0.9 39+08

MOI=1x10° 1204 53x1.6 8.7+23

MOI =5 x 10° 43x14 11.8+22 15925
rAAV2-EGFP

MOI =2 x 10* 56x0.9 20.1+£3.1 288zx24

MOI=1x 10° 10.6£1.6 43.8+34 55347

MOI=5x 10° 203 +24 64056 748=x49

%2 AEIMEE rAAV-EGFP #4: MSC K D(490 nm){&
Table 2 D(490 nm) of transfected MSC with different
serotypes of TAAV-EGFP (x+s,n=06)

Group 3d 7d

rAAV1-EGFP

MOI =2 x 10* 0.072 £0.009°  0.226  0.029%

MOI = 1 x 10° 0.080 £0.009°  0.205 + 0.031?

MOI = 5 x 10° 0.074 £0011" 0226 + 0.025?
rAAV2-EGFP |

MOI =2 x 10* 0.073 £0.010° 0238 + 0.036?

MOI = 1 x 10° 0.082 +0.009"  0.209 + 0.032?

MOL =5 x 10° 0.075£0.011" 0216 +0.021?
Control 0.080  0.008 0.221 = 0.021

1) compared with control group, P > 0.05; 2) compared with

" control group, P > 0.05
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B 1 RER MSC R B2 KX MSCHEREFREBESRBREN

Fig.1 Cultured primary canine MSC ~ Fig.2 Morphology of passaged canine MSC
A. 5d; B; 10 or 12 d; phase contrast microscope, x 40 A Giemsa, x 40; B: TEM, x 15 000
160 100
.
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Fig.3 Surface antigens of passaged canine MSC by flow cytometry

B4 rAAV1-EGFP .rAAV2-EGFP £ MSC X BRI
Fig.4 The MSC were transfected with rAAV1-EGFP and rAAV2-EGFP on 7 d
A: rAAVI-EGFP (MOI = 2 x 10%); B:; rAAV1-EGFP (MOI = 1 x 10°); C: rAAV1-EGFP (MOI = 5 x 10°); D: rAAV2-EGFP (MOI = 2 x
10%); E: rAAV2-EGFP (MOI = 1 x 10°); F; rAAV2-EGFP (MOI = 5 x 10°) ; fluorescent microscope x 100
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BTCEOR M, B A N A T e A, JT R
IR E B 7R 18 Rz, a3
SRR 7> 24 1 22 Fh 4 B 5 4570 0 P R A 3
Frafe e Rk, Il A B i R E 1
FPLERTR A LA S pi7E DA I B e, B T
ARl R A B FENST R A5 T A
NI R

AAV BAI/NR BRI, JBR H R 18
~ 26 nm, G5 BRI, B AR T — 45
4 DNA H . EFPRRETE2RZ SR IER TR 2

SO EEI 20 AAV FRIERA, B4E AAV 1~

AAV-11 -2 R[] AAV L7 B EA AR B AR
St TR 5 54 Y 4 i 55 1 A2 R Bl
ZARMARR A 25 570,

TV 75 5 A 1 22 5 R0 400 kL 1) e 1 O [R] 3 B
N TR) I T 76 A G ) 40 288 R 0 JRR L B R Al A R
A, AAV-1 1 AAV-7 755 8 WL A 55 e st
B ISl AAV-3 78 B 4 B A % Y B R gA0e),
AAV-5 F1 AAV-6 JRRYR/S TE T0U0 240 B B0 =5 284,
AAV-8 TN 2 [R5 35k b 408 i 4% 526 2 8 B LA
LT AAV-2 AAV-4 FIl AAV-5 0] 5 S rh ik il 2
RGN, (BFERRYRE LA ISR A
EZR7RWI,

AAV SR B4 MSC B3 e s R R A
McMahon SESHIESE AAV 5 KB, MSC 4tk ,
RIV{Bf 38 007 e W B AR S A SR A YR T 4

MSC MIB B @ W Y3, Chng S U0% %k S A
MSC BF5T & B, AAV St B B0 % e R B A A1
B, ANEIMERE AAV 3 FE R MSC BFE JesioR
WAR—HFEAAV2 > AAV5 > AAV3 > AAVL, AAV4,
AAV6 . AAVS, McMahon! ™45 1<t T A i) 1L 75 74
AAV1 ~ AAVS X6 MSC B4 f5 &L, AAV2 H%%
YR R, R AAV2 > AAV5 > AAVL >
AAV3 AAV4,

AT 45 5 B 78, tAAV2-EGFP & 41 MSC
¥/ 35 EGFP, 3 H B MOI 0, KA B Kk
IRTEEIRBERINGR B 21 d J5§ , Fik EGFP 396
AR MR EAN A B BAME, tAAV-EGFP £
ZH MSC H* EGFP MR35 BART rAAV2 &4, R]
rAAV2 XF R MSC (%5 YR B B 5 1AAVL, X5
McMahon ZEU8VH Chng S5 IFFT 45 R —2L, HIR
H AT RE AR AAV K5 R A S E RN, J
TR0 N F B 2R A, BOd 4
SRR TEATR] , ARSEIG H rAAV2 TR MSC %% Gy
RIAEETHREA MSC, HENAESHIRTR
T AN TR) S AAV 50K [R] 38 200 i 2% T A2 1 3 R0

NIRRT 1E 1 MSC HMEVEAFFEZE S+

ASCEAIESE , AAV #4542 MSC )5 , EGFP 7.1
FRBBAR, KR A K EGFP ik ZR Mg b,
HE R R AT RE S T AAV 2 BL5E DNA JREREA
UM , EAR AE DNA A BEdE T AR A E
H o X — i R B HE 7 3 OB 12 2 A Y, G
KT, IE A HER K B B il BLOEE S | R bR
G218, A NBHXFEE —8E G A SRR B A
KRR AR YL i PR AR, X R AT DA
R BEBEEEEA X SRR EEARL
EEYL I T A0 M BT AR A IR IR 5

AN} 3 FORIE MOI{E /) AAV %4 MSC 1)
MW RIS THE AAV B Y8R E  RTA
I BN, IR 2 MO B /& # 1F , 24 MOI {E X
T 107 B, SMREFE B FRIBKT R 8 T,
B2 PRSI ZRIA LI MRS, AT
fB5 AAV IREEA 2 56, ARSI s
RER MOIN 5 x 10° v.g./cell B NIEH,

Wi R AP, R 3 d KT d R
HAR S X RELH AR LG, D (490 nm) TERH B2 5 U
B AAV #ikR—F2e TEEEREE, Kb
PFFAWIESE TiX—4F i, EA AAV TR, R

+ BE OB ™,
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25 L FTR  rAAV2 FEXT R MSC, HoA% Y SR B
ST rAAVL, TR AR #58 ECFP, IF BN 4
M TCEEMEVER, ATAE N 28 41 T F8Fh 7 40 i A0 FRAR
FREE IR AR,
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