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Abstract: [Objective] The study was done to establish a stable method for isolation, purification and
gene transfection of Qinchuan fetal bovine skeletal muscle satellite cells. [Method] Fetal cattle muscle sat-
ellite cells were isolated from Semimembranosus muscle by digesting with collagenase [ ,collagenase |
combined with trypsin (two-step methods) or pronase. The differences in cells number and survival rate
were compared. The cells were purified by Percoll density gradient centrifugation combined with different
adherent methods. The cells were characterized by RT-PCR for myostatin gene and immunocytochemistry
for Desmin. Then EGFP gene was introduced by electric transfection method. [Result] The results showed
that the cells number isolated by pronase was higher than that by other methods (P<C0. 05),but the sur-

vival rate of cells was lower (P<C0. 05). The cells number and survival rate were higher by two-step meth-
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ods. Purified skeletal muscle satellite cells were obtained by Percoll density gradient centrifugation com-

bined with different adherent methods. Furthermore, the cells were successfully transfected by electric

transfection method. [Conclusion] We established the methods for isolation,culture, purification, character-

ization and gene transfection for Qinchuan fetal bovine skeletal muscle satellite cells and laid the foundation

for the study of improving Qinchuan bovine meat production performance by transgenic methods.
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1.1.2 E£24&X% DMEM 734 G4 175 FBS,
Gibco A Hl s T A A . 2 R i R , Sigma /A A 5
JiE & M B . Serva 2\ W) ; 5% % M 1§, Roche 24 H];
Percoll 4 ] 73 # ¥ . Pharmacy A w); 7 %5 % /4 %
AL, [ 7 Z BB Desmin B 5L FEHi K . SABC
R &M DAB 5 & U A4 ) TR A BRA
Al s RNAprep 5 3% 40 ifg & RNA 2 BUR 7] & . DNA
Marker D2000, K H 2 & ; )2 7 3 i 57 &, Fermen-
tas 2\ A 5 JORL i 4R HR A 246 KR & Promega 2
Al
1.2 ERABEMIBEESR

FEZ ) A 8 57 i 5t BD JC R FE BB L R T 37
°CJG B A B R K OB o Py [ 5056 % . H
6 2 T A 2 AR 7K 78 40 0 Uk . 15 A PBS (il L
POWBE 1~2 W IFE LW &M T &AL, &
PBS W%V 3~4 ¥, 2 B 7 I s iy 2822 1 A8 iy
B BRI LT 3 Mok i R s DA
YA M R TR BRI R 10 g,
1.2.1 1 RAKREELE KU A1 mm’

LEAWMAL Y, B A &AL DMEM 1) 85 5% i)
L EE 5 min J5 . R BRI IO G I T
DMEM #5550 SR G INA LBt B 1 g/ L i 1 &Y
Jie I IR A1 JE .37 (CHE 3R 24 h, HALZE G H
A RFT .1 000 r/min &0 10 min, 3 _FIE W . UL
VEHOINAGE B S AR 410 %0 FBS A KB 7R 3k,
SR FT TR A e 200 P B v RN R T Ak 8 A I T E L
FLAE 0. 037 mm (1) 4 B 5 328 % o 0Ac 4 08 R . 4 B T4
Ja 55
1.2.2 1RAKRERBEMECH -_F HILE %
fa /NGS5 SR AR B T ) B R 0 L
HA BRI ALK R E 1 g/L A9 T 5 J5 B 1
W, F 37 CHEFEW AL 60 mins1 000 r/min B> 5~
7 min, KU AE LR TUTE T EINAGE S 192, 5
g/ L RZE (I AL, IR 29,37 °C i 4k 30 min,
5~10 min HIWAE AT 1 U, I i 4 1l v B 9% W 4%
1E3H 4k -1 000 r/min B0 10 min, K88 _FIER  7EUT
VE O AR R R O R AT B RS 40 s, 1000
r/min 8.0 5 min, WEETIVE , BIE . EE 2 K. ¥T
A WS 1) A T BRI T AR o8 A R TLTE L AL AR
0. 037 mm [ 4 L7 3o U Uhe 4 08 A - 4 L 3 2805 1
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575 R WP B IR IG5 L A0 ) B GO T 0L 2% 4 i
S ERAGEN . R A5 5 2 1T B0
5B IRALE B A0 IS B3R 12 h R A TR 40 L OR
Ut B 2 B ) K5, 1153 20 AR 15 26 (S

S=(A—B)/AX100%.
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Percoll % FE 06 BE 70 B W . T 1k 240 25 3 U BE 4l 4k 5
(40 400 K 40 LB T Percoll %5 JE B BE 43 25 W
Fr,4 °C.1 800 X g B> 45 min J5. W HL 40% 5
90 Y0 %% B BR B 43 B W Z IR I A0 M AT 8 R, 2~3 d
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NA [ 5% cDNAL & H .

ZH 4 1) myostatin 7 [N F %) (GenBank % 5%
5 AY160688) , | Fil Premier 5. 0 # F & 11514
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W 1 s UL T A B O Ak S AR E TS TE A R
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1.5 pEGFP-NI BR#i RN KR B AL E A

THBEVOLE N EGFP 3 H ) # /& pEGFP-
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UL . $2 B pEGFP-NT J5ki » B i 458 2 F 9k
R4y 5606 BE TR e B — 20 CARAE A .
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I £ 1 TR T 1A A T AT L 5 VA BB AT S Y A Y e 2
2X10° mL™'),1 000 r/min &.0» 5 min, JJJGIfi. & 3%
FMWE, Optim-MEM H &L 8.0, 58 B . IR
B 75 V0 L B W CHL e WIS 7 o KCL 120 mmol /1L,
CaCl, « 2H,0 0. 15 mmol/L,K,HPO, 10 mmol/L,
MgCl, » 6H,0 5 mmol/L,pH7. 6 & FL 4% 25 %
Optim-MEM 272401, A 10 pg 4ifk 5 ) pEG-
FP-N1 Jfiki, iR 5] .4 ‘CH & 10 min, 5 58 2 L 5 40
A 0.4 cm), FE 1 275 V/em Al 2 ms £ F H
Al 2 k. mdisghe . T 37 TCHLE 10 min, # R 7E
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CAR U BE 248 D 550 JF S B B AP s 8 45 R LR 1. H
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Fig. 1 Morphology of Qinchuan fetal bovine satellite cells
A. Satellite cells before purification;B. Cells fuse and form myotube in day 7 before purification; C. Satellite cells were
purified by different adherent method;D. Cells form into beads isolated by Percol density gradient centrifugation purification
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Table 1 Comparison of cell number and cell survival rate of
Qinchuan fetal bovine satellite cells isolated

by different methods

VE% /0
BEIE AN/ OO0 mL  RETR
Different methods Cell number ate o
cell survival
e et il ek 0.001 740,000 23 a  92.6743.79 a 822 bp Hatiorg
Collagenase method
Ak 0.543 04+0.1357 b 89.33%2.52 a
Two-step methods
%%Eamﬁ d 8.180 040.7950 ¢ 62.6743.06 b
rotease metho B2 %0 L L TR 40 myostatin
T AV EE 5 AR R R /NG SRk 7R 25 7 35 (P<C0. 05) F A ) RT-PCR % 5%E
Note: Different lowercase letters marked in the same column da- 122, B TSR AN 5 3 4. A R T 4 A
ta indicate significant differences (P<C0.05). M. DNA Marker D2000
L B . 2hos W
2.3.2 mERafAmeFREET SEAR Fig. 2 Electrophoresis of myostatin gene from Qinchuan
PEA MLl 24 e 25 5 (R 3 BoR . glifef5 i H 4 fetal bovine skeletal muscle satellite cells was
JHO 200 i A 52 R 0 L Sy B AN T 00 BT R A identified by RT-PCR method
ML Z MKW, HA B T 87 4k s % Bl 21 1.2. Skeletal muscle satellite cells;3,4. Bovine

g& éﬂf[ H@ QEHH@ Ei‘]:% @ ﬁ?ﬁgg s ﬂ é&]ﬂ@&ﬁ/;?{& _IIJ E E"J fibroblasts; M. DNA Marker D2000
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Fig. 3 Desmin of Qinchuan fetal bovine skeletal muscle satellite cells was identified by

Immunocytochemistry method (100X)

A. Fibroblasts were used as negative control; B. Skeletal muscle satellite cells were positive

2.4 BRINIEAMEERER

XoF Al A SR B s UL T A0 R, 20 i A v e
pEGFP-N1 KL 48 h 5 . 720 WA B T AT KL%
B s (9O R (B ), DU LR L 19 J7 %
T M A UL TR 0 i ) R DR e

B4 ZRJI A i LA i UL T2 20 e % Y pEGFP-NI
FkL 48 h J5 EGFP B iR ik
Fig.4 EGFP gene expression of Qinchuan fetal bovine
skeletal muscle satellite cells which were

transfected by pEGFP-N1 plasmid after 48 h later
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7105 SR A0 . 2 A 2R ST R SO BF 9
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(L SCEAE HF 58 348 J 3 3 0 it 4 Ak 32 i 45 440 i 1
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Tit P 325 JUT A A0 1 7 39 3R I T M D 9 b Bk
g it ik R e 2k 1 g 20 T Ak 1 (P<C0. 05) , 43 B H:
Ji PR A] 8 2 Hh T AN [R5 v BT 00 0 i 5 2 1 i Ak
JE R T 3 B o

UL TR 40 R 7R 1 G B 2 40 4t Ak )
R, B2 R A LIS B 40 G e dE A AE . H R
SR 1 &l Ak Jy v 0 AT 25 O R v L B 0
U A A A3 1 A e 48 R B 0 W R
A0 B AN 43 8 % 14 2k AR B A, Al 4l B T Gk
99261 . (H i T2 AU AR 4 9 R AR R 22
BN BEVE 5 Percoll %5 B2 B6 FE 85 0 AR SS 6 10 J5 1 i
15 135 20 A Ak 455 SR 52 mT A5 3 4 A v Y



P A e MR K i AR

5 40 &

LT A0 M 3 O P — APl e B S N T ik e
ZNA1 7 PEREDF S PR B T — Bl oA i i 4% .

[ 5% 30k ]

(1]

2]

(3]

[4]

(5]

(6]

(7]

(8]

9]

[10]

[11]

[12]

Sherwood R I, Christensen J L, Conboy I M, et al. Isolation of
adult mouse myogenic progenitors: Functional heterogeneity of
cells within and engrafting skeletal muscle [J]. Cell,2004,119
(4):543-554.
Collins C A,Olsen I,Zammit P S,et al. Stem cell function, self-
renewal, and behavioral heterogeneity of cells from the adult
muscle satellite cell niche [J]. Cell,2005,122(2) :289-301.
Montarras D, Morgan J,Collins C,et al. Direct isolation of sat-
ellite cells for skeletal muscle regeneration [ J]. Science, 2005,
309(5743) :2064-2067.
Mauro A. Satellite cell of skeletal muscle fibers [J]. ] Biophys
Biochem Cytol,1961,9(2) :493-495.
Burton N M, Vierck J, Krabbenhoft L, et al. Methods for ani-
mal satellite cell culture under a variety of conditions []].
Methods Cell Sci,2000,22(1) :51-61.
Mesires N T, Doumit M E. Satellite cell proliferation and dif-
ferentiation during postnatal growth of porcine skeletal muscle
[JJ. Am J Physiol Cell Physiol,2002,282(4) :899-906.
Rehfeldt C,Walther K, Albrecht E,et al. Intrinsic properties of
muscle satellite cells are changed in response to long-term se-
lection of mice for different growth traits [J]. Cell Tissue Res.,
2002,310(3) :339-348.
Mau M, Oksbjerg N, Rehfeldt C. Establishment and conditions
for growth and differentiation of a myoblast cell line derived
from the semimembranosus muscle of newborn piglets [J]. In
Vitro Cell Dev Biol Anim,2008,44(1/2):1-5.
AP AR T O A L T UL TR AN Y 4
KR s RO S s Ak g B g LT, RO RS, 2010,
43(22):4725-4731.
Li F H,Hou L. L,Ma Y H,et al. Isolation, culture, identifica-
tion and muscle differentiation of skeletal muscle satellite cells
in Beijing fatty chicken [J]. Scientia Agricultura Sinica, 2010,
43(22):4725-4731. (in Chinese)
wOE R BRI AR RE R R UL TL AR A0 SRR B 3R
s (1. Sl B, 2011,25(2) : 110-117.
Xu Q,Xu M, Zhang J J,et al. Primary cultivation and identifi-
cation of satellite cells of Gekko japonicus skeletal muscles
[J]. Med J of Communications,2011,25(2) :110-117. (in Chi-
nese)
AR B S, AR R, S R BUNLIA T AL 40 i 1 43 B L 30
S5HESb [T R0 A AR %, 2011,19(2) :302-307.
Jiao Z H,Wei Z Y,Bai C L,et al. Isolation,identification and
differentiation of rat muscle satellite cell [J]. Journal of Agri-
cultural Biotechnology,2011,19(2) :302-307. (in Chinese)
Kamanga-Sollo E, White M E,Chung K Y, et al. Potential role

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

of G-protein-coupled receptor 30 (GPR30) in estradiol-17 be-
ta-stimulated IGF-I mRNA expression in bovine satellite cell
cultures [J]. Domestic Animal Endocrinology. 2008, 35(3)
254-262.

Kamanga-Sollo E, White M E, Hathaway M R, et al. Roles of
IGF-T and the estrogen, androgen and IGF-I receptors in es-
tradiol-17 beta and trenbolone acetate-stimulated proliferation
of cultured bovine satellite cells [J]. Domestic Animal Endo-
crinology,2008,35(1) . 88-97.

Kamanga-Sollo E, White M E, Hathaway M R, et al. Effect of
estradiol-17 beta on protein synthesis and degradation rates in
fused bovine satellite cell cultures [ J]. Domest Anim Endocri-
nol,2010,39(1) :54-62.

FE/NE S ST R Bk P Al R UL TR A AR B R
B SRR AT s (1. s sl e 2 4 3, 2007, 26 (3) - 318-320.
Wei X Y,Shi R F,Zhang P. Primary culture of skeletal satel-
lite cells of infant rat [J]. Chin J Sports Med, 2007,26(3):
318-320. (in Chinese)

ST fE /N T AR LR R R OW K B L 2 A
N Ay L), (R & A2, 2007,27(5) : 74-76.

Shi R F,Wei X Y,Bian Y H. Mechanical strain inducing pro-
liferation of rat skeletal muscle satellite cells in vitro [J]. Chi-
na Sport Science,2007,27(5) ;74-76. (in Chinese)

kAT AU SR B L A T Percoll 43 8 4t fk 20 21 T
JOWUT R A0 [T, o [ B 2 R 2 Be % 4l , 2006, 28 (2) - 182-
185.

Zhang Y S,Li H Z,Zhang R Q,et al. Separation and purifica-
tion of skeletal muscle satellite cells for tissue engineering ap-
plications by percoll [J]. Acta Academiae Medicinae Sinicae,
2006,28(2) :182-185. (in Chinese)

Burton N M, Vierck J,Krabbenhoft L.et al. Methods for ani-
mal satellite cell culture under a variety of conditions [J].
Methods Cell Sci,2000,22(1):51-61.

BHREIY, SO A7 2 FE. % LT AR A0 B B0 o3 S R Rk
[J7. 543 F S e 2 2% 7 . 2006, 22(6) - 823-825.

Luo G F,Wen X H, Yang G S. Isolation and identification of
porcine muscle satellite cells [ J]. Chinese Journal of Cellular
and Molecular Immunology, 2006, 22 (6) : 823-825. (in Chi-
nese)

SCHBWE. % PGC-La, 2 A7 R AH 5 3 IR 41 21 36 3K K Leptin X
PGC-1a,UCPs mRNA £k 520 [ D1, Bk P67 4 « 74 Jb R Ak
BHE R, 2007,

Wen X H. Tissue distribution of PGC-1a, mitochondrial-relat-
ed gene in pig and effects of Leptin on the expression of PGC-
la and UCPs mRNA [ D]. Yangling, Shaanxi: Northwest
A&.F University,2007. (in Chinese)

Webster C,Pavlath G K,Parks D R, et al. Isolation of human
myoblasts with the fluorescence-activated cell sorter [J]. Exp

Cell Res,1988,174(1) :252-265.



