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RE: VAREXFALMBNELE, ShETTHALGFARBBE RIS EIE LT
H, A EAEMEEET TSR, USARA LG REMEE R ME N LB, ARAR
G EMBEEANMESNHATEAL MRS, BEREBRLHL: XA UL SE
ik, 28°CH F, M-199% 5= 2L & lu NAR AR 2 % 20% 8y 6 4 i v& .« 25 ng/mLk 7 & K
B FEGF#125 ng/mLa M & 4 % 4 K W TbFGF. @i =¥ U S e 228 7 MR
Mk, ST E T E R g FvonKossa ke E M, RPFEARY
MR KB A A EE Y, A FSEELISARA AR MNERER T FEEL
B 9997.25ng/L; %ot EPCRE R L op 8 5 MR B 40 M 2 14 B %% % B F runx2a.
runx2bfoosterix 3k B e B Sk & & A A MM 7 P R KK, Hrunx2bfoosterixty k ik & B %
BmTHLGMR AR R, FAIARTETRBHAEMERT, A KEXWK, HARENF
FMR WA K E AR AMBCs), HHEEXFARKIILHARELZT Hal.
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B S E T B, 2R 2V M3 55
TF 4R T 201H 22 604FA0H), WolfS5 g vy Tt 5t |
55—~ 0 2 41 il R——WL 85 (Oncorhynchus mykiss)
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i (Sparus aurata))E5 L LA ; 55 Rafael &1
IR A0 B A AR B 57 T R VU B (Salmo salar) )
IR T R A EROS 7 SR s s e 1Y ]
FE SR I AH OCHR A

3kl (Megalobrama amblycephala){i Fr ik B
ft, K@ THLE H (Cypriniformes), #1F}(Cyprin-
idae), i3V F}(Culterinae), )& (Megalobrama),
ERESFANEER LT ML -,
BRI R AR EFRMOE S S 5
B RE Ao E AT T AT Sk 65 240 if 355 5% O T R A0 5
WD AUH S LA B 2% R U 20 R
KR B, ARSI DA AL Sk 5 e A B Bl A
B, BT H B AL R Tk, IR R
B 20 M Y A ) 2R R X AR M R AT S o ATk
B S0 i R (Megalobrama bone cells, MBCs)1
7 B a2 4l U KA 0 iR S i o 4
M7 B RORL A

I RPRLS T

1.1 SCIG#t R

VAT K 5 BRI I A8 Al 2K 2 B A
Sk M55 358 42 7 R b C (51 AL B XTI XU RS AR
SH BRSBTS (O T ER L
PR TE SIEE I ) ARAETY . SR BT FIM-199%%
F=3  JB 4 L% (fetal bovine serum, FBS) .
0.25% B 5 I . 1% I BUB 5 . BT . PBSZH
Gibco A H] 7 i 5 3R B 4l g AE 4K A (epidermal
growth factor, EGF). A& BT 4k 4 e A= < P+
(basic fibroblast growth factor, bFGF) A Peprotechs™
mh s RS R ELISAN & A0 &0k BB XU A=
YRR A R A | e @5 52 B8 (alkaline phos-
phates, ALP)IX 5 & (AS1117), #2194 K B i
DU A AR AR A IR A R] ;. —HIELEEK(DMSO)
P5 R 2104 T Sigma/\ 7] 5 PrimeScript'RT reagent
Kit with gDNA Eraser(Perfect Real Time)if 7] & M
SYBR® Premix Ex TaqTMII (TliRNaseH Plus)iz 7
BRHREFEY TREARAA,
12 LWFHE

Akgdmpmio bR  LHRXR
FH A 23 Y 1 5 1 Rt 28 10 9 6 125 40 0l %F AT Sk 5
LM AT SR . OHLHIEFRE: AR
VK 605 87 5% 24 h, S AT 1T 0.01 % i 4 R 81 7%
Wi 20 min, S R WK 52 55 0 RS min)5
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A TCRERVE G P, FPSRS X R AT 55
TN FARIIVLEEE, AL 7Y
TEANRM. BTN BRI, TE# TR
TR B M R B NLA, AL T EEE ik
FEAE RN B 1 45 4 4121, PBSHPk 4 41 3~43K
Je, FHERAR B H BT 222 mm* /e, f 4141
TE G A I W O, R R A K 3R
W, H25 e BEFRHRAHER20 N H L, T A28 °C
Wi R B I3~ 0, R, #4850
P 8 R A M- 199485 7 L (B 1% WL . 20% FBS,
25 ng/mL EGF. 25 ng/mL bFGF)fh, [FIRf, X &
KU MEGFMbFGFA: K T iy sc g dl , Hofth 5L
B 5 A M ] . % H WSR2 56 4 A 41 4L B
WU B9 0 S A0 L A A 0 . A 2~3 R L,
WA A 1/3, QR PR IO 7 ik R 41 41
kiR, MALHY E2 mm’ /NS, A
0.25% R &E [, 28 °CHR%HIL30 min, 1 000
r/min.010 min, 5% VW IA0.1% IR 5
fiti28 *CHR G IH A1 hF , IAH B 15 37 JL 28 1k
1£, 1000 r/min®.L>10 min, Al AM-199%% 37 3t
(& 1%3PT . 20% FBS. 25 ng/mL EGF. 25 ng/mL
bFGF)H &5, HFMER M. RN E LB
EGFMIbFGFAE K A F 1 S0 2, oAb 52 50 55 1
FJ7 AR

A sk & B a4 dm fo e A5 R3S A A it & 84
3 RN A I A IR 3 70%~80%HT FF
I 0 B I A AL AR, SR TT0.25% 8 2 1 i Ak
1 minJ5 , JIAHTEERE FRFELEE AL 1000 r/min
BOSminfFEE, 1 HER T2 B 380
kL IR, M-19935 FR B H 1% AP . 10%
FBS. 25ng/mL EGFHI25 ng/mL bFGF,

Ak&aagmiesiiis FHl520%
F L W AR (DMSO) . 20%FBSHI160% M-199 ) 2 iy
HAEW . BOOC G A K RE RS A 4, T 26 1 T 014
fEE B, A2 mLgr 85520, i Hrhoim A
MR AFW, A N LR RRITHS RSB E
A o R AR TN A 5 T B Y o U
JE LRI E F-80 °C, 24 him, W34 40 0 R AT
BB AN

A sk & B 40 4 m e J &4k 5 A s
10101k &5 i dH 2 A0, (6402 dJs, HE455 mL
BEEEE IR, INA0.1 mLEKKAIZE (1 pg/mL)#E 37
12~15h, BREAMEARESS, S RALHE"
M) AT e R e, R OB T SIS
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K H , 33 B Levans I 43 2 b o 1E
115 R R 34T

B Kk &5 B 4R 47 b % 4 A ks 772
J& . B H R E A 22 WU (Nikon, TS100)WE %8
FORE AR, M,

@Giemsafe i . 755240 40 i I & ) 15 3
80%A A, R B 6oL AN M1 FEAR N, BEFLEE
2 mL; ff 40 MIE A Bk #80% M, PBS
(pH=7.4)¥E31K , W BE[E 2 10 min; Giemsaid il 4L
43 min, ZEMKIPVEIUC, W

B e ol T T ARG 00 < 35 24 40 R 42 6 4L
S M 5 R A, ol R el Rl R S A T R

DFF RSt AR TR L,
PBSYE3WK ; IRFM$095% 2 BE [ € 30 min, 7%
TRK PR3 s 0.1%P5 LG4 {5, 28 °C, 30 min,
FHZEAR K P ) I T o

Gvon KossalC ™ fb 4547 e (0.7 41 A 4
Tk b, 4% BB E A, PBSUER
3K SYME IR A W I B 45 min/5,  H OGHRENY
15 min, ZEIR/KPES; B QM S5 min, 7§
KM, BT R WEE . FRERE SRR TS, 1
{88 A T WSS e (.55 R I H IROR AT .

@B R OT)K PR . A FHALIE (X
05 VR RO IR 55 S AR 2H 4R A0 M, R A i 9
A% o AP A0 5 R ELIS AR ) 40 X 52 56 40 i 15 45
REHmETIE . iR —PiE—BE bR bR R A
YERY WA s , o EEAR {XAE450 nmi T il
FEWOGRE, 38 i b ofE il 2R B AT AR A B R A
BRI,

runx2a. runx2b#eosterix i B 49 £ L& 5 A
O ARNARFEIL: BUL A B A 2 80% 1) 55 S

HAUML, PBSUEMR2IK)G, &125 e’ FRil AN
JiIM A1 mL Trizol (Invitrogen, Life Technologies,
Carlsbad, USA), R G =R ES min; FHE®
TTH M A2 A E 2%, BB EEPE, A
0.2 mLEMi, #HE 10 min; 4 °CF12 000 r/minZ;
15 ming WIRCEZIEBCEBEPE T, A0.5 mL
SRR, 7EEIR FEE 10min, F4°C 12000 r/min
B 10 ming FF RIE, AL mL 75%7% £ B
BEWE2YK, 4°C T 12000 t/minE0>5 min, & [
W FFRERT A T110~20 min, ST A20 uL
RNase Free Wateri#& f# ; {# i NanoDrop 2000(Ther-
mo Fisher Scientific, Wilmington, DE, USA)X} %5 fi#
JE BYRNAW BE AT AE , 8] IF 1 1% 09 B i Ao
MIRNARYSERE M o 1 5ok ATk 5 3% 4K 1 2H 20
SRS G B A A M R Rk iy — Bk, A
JH Trizolfli $2 15 42 W 1AT 3k )5 75 1B 2 ZIRNA . Iy
Ah, SRS B 20240 M A [R] ) J7 2k B B 5 =
C 2835 72 4045 1 11 Sk 5 JIL PR 248 LS RINA

@ [ ¥ 5t B 7€ i 43 M . A PrimeScript™RT
reagent Kit with gDNA Eraser /& % 5% 32 7| & %
RNAMEATHEE 5 DhB-actinh NS, 3T P13k 5
runx2a. runx2bMosterix 3~ F K 1 cDNAJF I ,
F|H Primer Premier 5.0 1T HEE514, kil
EA5G A G GER). 1 PCRY 1 4414794 °C
WA PES min, 94 °CZEVE20s, runx2a. runx2bAl
osterixf)IR KL 711260, 527160 °C, 72 °CHE
ff30s, fEF40K, AR E2DN AT, BN
2 pLH T B BE f Dk A, AR 454 5 BE R A0
Wigeik it . 986 REPCR{E FISYBR” Premix Ex
TaqTM II (TIiRNaseH Plus)is 7l &, LA Sk )5 7% 44
B B UM B LA AR A i R AR AR

®1 AW FTAPCRS)
Tab.1 PCR primers in this study

5194 % PCR3I ¥/ 511(5"-3") BRI/ PC I 18 Fr BUK B op
primer name primer sequences annealing temperature amplified length

runx2a-F GTTGTGGCTCTGGGAGATGTT 60 247

runx2a-R GTCCGTCCACTGTGACCTTT

runx2b-F AGGAATGCCTCAGGGGTTATG 52 124

runx2b-R CTTGCGGTGGGTTTGTGAAT

osterix-F GCACCCCTATGGCTCATGGT 60 214

osterix-R AGGCGTGAAATCGGGAGTGT

p-actin-F CGTGCTGTTTTCCCTTCCATT 60 204

p-actin-R CAATACCGTGCTCAAAGGATACTT

http://www.scxuebao.cn
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PCRZ W B A& FH20 uL, £24510 pL SYBR®™ Premix
Ex TaqTM II, 1EJZ [ 5]4)450.8 uL, ddH,O 6 pL,
0.4 uL ROX Reference Dye IT, cDNAMIHR2 L, %
AR 94 °CHAE1E30's, 94°C105s, 60 °C (B-actin)/
60 °C (runx2a)/52 °C (runx2b)/60 °C (osterix) 514 F
B k30s, 72 °CH#EfH45 s, QuantStudio™6 Flexik
%€ 7 PCRA 4 (Applied Biosystems, Waltham,
MA, USA) T HEAT 40 G R . 78— 16 21 SE fh Ik
JE IS B DG AT S I o R T UURR v ith £k
WA T VA, R A2 AACT IR AR5 H Y JE
PRI TE P Sk 801 ZH 2L A B L UL PR 0 L 0 K R A
ZUN R AR R k5 o 1l H SPSSH A v 4 i 57 K
AR 6 30 A LA A% ke DR T AN [) 40 5 2H 2 v A X
FRIR KV 1Y I 3 25 571 (P<0.05).

2 gEH

2.1 Bk FHAMBRERRIERRERER
“RREI R

JEARKE R4 dE, AR T RS54
21 A S BB JF LG A A0 AN 2 R OB
ZMmit, 8dEfA M AEKEE1-a), ERF,
o1t A R AR, 2920 dJE LA E IR F]80%
(E1-b); 1A MAA K H F 254120 dE 4578
9 M . R FH B Ak ) B B R B A 2L
JHL,0.1% U7 it Ji i Ak I B0, R O B I8 4 i
DUBE, HER B FEM2 dJS A JC s BEAN I

22 BSkEFARMBARBET
BN AL LS, 55 10A0 1 42U I 2 65

T R 5 X Y AR R AT, R 2H 4 A0 i 3
A3 ZUAH 0 Gt 4 K80 H 20=48([&12-2), 5 HIE 1
VA 3k 6017 (K 40 i G (/R 80 H 2n=48AH 7511, et fAk
B g o Pk 51 41 2L A0 g 48 4 Y £
PR 13X R 22k e R (m), ORI S
24 57 e A0 AR (sm) Ko 2568 30 355 358 2 22 KL e (1K (st)
AN A 2n=26m+18sm+4st (K12-b), 56 Ak
55 119 G A AR R AE

23 Ak BEABBREDNFEE

Giemsa¥t {4 2% 5 g 7R F Sk 55 2 U il &2
AR, MR o g ORI 5, AR,
TAn g (1813-a) BEBERREE Y ()5, T ULEH
P 4 R PR3 9 A R B DT TE (1813-b) . P 2R 2185 1k 4h
TR R RS HS WM ES R, TR
BEARIE S A 2597, PR AT b e
(E13-c)o von Kossal[G# 145 75 4 (415 21 21 241 fifg
Ja, AREMT AR, BB aN
PE(K3-d). 10555 ZELISAK I 4347 b, AR 4 Al
FRAXAE450 nmd KT e AR S RO EE TS, HIERS
e S, AR bR o i 2 I LD A0 R RE A rh £
5 2 Wk V- 241 997.25 ng/L

24 ERERESH

Z BRI, runx2a. runx2b M os-
terix/E B ALV h A Rk, HIARHE Ik 5%
AL (El4), Real-time PCREE R B, 3K
i runx2alf) Rk BB, runx2b X osterixik Z. o
5O AR Sk e A SUAH L, B A 20 M g 3 3
R R W Z R TIEIR AT o 5Bk 5

B EkEHEAAMMERERERRERER
(a) K8 dJF 1 P Sk 7 AL U D (<100), FFAA tHBLAE KR, AL Wi s (b) DSk B AL S A 4R 20 U, 400U 45 18 T 5 £180% (<100)

Fig. 1 M. amblycephala bone cells primary culture and subculture

(a) the bone cells were obtained after 8 days that began to display growth halo (x100) and A indicates rib; (b) bone cells were passaged for 20 days and

cell convergence could reach 80%(x100)

http://www.scxuebao.cn
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smofK K8 KB Ak &R AR ¥
B X &3 XX A3 &x

m X888 &% M A5 an %
d& R4

NV %1

10 pm

e

(a) (b)

2 B10REKEEHRMIMIE SR TS HBEFREFIEE(x1000)
(a) 121 9 2L 2 440 0 I 5 e 0 b J0 0 24 A0 5 (b) 181 Sk 97 4L 2 44 24 € P A Y
Fig.2 Chromosome metaphase and karyotype of M. amblycephala bone cells at 10th passage (x1000)
(a) chromosome metaphase of M. amblycephala bone cells; (b) chromosome karyotype of M. amblycephala bone cells

(© (d)

B3 FEIKALGHEHLMMENFLEE
(a) ‘B 412 4 id GiemsaZft £,.(x100);  (b) H ZH 2340 L ALPHE £.(x100): (c) ‘B 4L 240 i % 38 40 4L £4.(x100);  (d) 5 20 23 4H i von Kossa G 4 £,
(x100). ] 2 6 555 3k BT 4 D Y 68 B P X 3

Fig. 3 Biological identification of bone cells from third passage

(a) Giemsa staining (x100); (b) alkaline phosphatase staining (x100); (c) alizarin red staining (x100); (d) von Kossa's staining (x100). The black arrow in
the figure marked the positive region

WA LY, B A S0P runx2b Ml osterix 3 K 3 e
() A X 2% 36 1 I 2 R T LA 40 (P<0.05),  runx-
2aFE RN BA B E M2 R (P>0.05, KE5), i1 2 2 24 MY B9 1% R 0 T 2l

http://www.scxuebao.cn
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bp

500
400
300
200

150
100

B4 ERYEEHEIKE

1. Marker; 2. f-actin; 3. runx2a; 4. runx2b; 5. osterix
Fig. 4 The electropherogram of
PCR amplifications for the genes

250

, 200 2

2

L - T E LR
] ,5 150 intravital bone tissue
3% A
iy 2 bone cell
' X
Z , 100 2 WP A0

> a

B muscle cell

<

= 50 b

a a b
0 B c be
1 2 3
NGRS

different genes

E5 EREFAXGFHRAMAPNABBREAR
EEBAEAPPENRIEE
1. 2R3 SR E runx2a, runx2bMlosterix BB . 8 — 5 B AR R 4H
L ERRA 7R RN B A B3 % 7 (P<0.05)
Fig. 5 The relative expression of genes in bone cells,
muscle cells and intravital bone tissue of
M. amblycephala

1. runx2a; 2.runx2b; 3.osterix. Different letters represent significant dif-

ferences for each gene (P<0.05)

ZURY A ROAAE R B B AR . 0 TS R 4R
Mk HAREABMEMM M, HIRHET
W, MR IR A A BT R T . A AUV IR 1k
BRI PR | R, SO A Y T
AR OE T KA AR R A E, O HLA 40 g il e 5
INRRRE , AT PR H R A AR A
YO T R O A B AS AA ,EER  A2
PSRRI o ] G i A 45 2 2 {E D O ALk
IF, 73 BB BT 20 0 ) 2K 25 200 i b ik T AN
PR AR, R LI RERY R SR hBE , AT

http://www.scxuebao.cn

SEANM TG R, R RE Y, RS
L SR FH AL 28 R 0 G B 1 ARk A A
A TCA AR B F 1SN K% A 3k 5 B 2 440
SRR, AR G S SR T T T R A
B 4 e 1) 25 G Ah v AR T AT TG Tk 0 S RS
LAV, DK b 45 SR T BE 5 A 2 B S A
BEBYVINER, Ao, KmAEKHE TR, A28
B ds % 0 MG AR LI ARk E AT R AR B 3R 2 T A
MA K, b, A K T O Sk R g 21
20 B () 3 5 BT 251, Zellin 2. 5iF B bFGF AJ LAl
WA E s A ks ER, A4
T35 08 BRI A B A . A, ARSE S
i R BLEGF I % M 2 00T 2B /N BRUA 145 1) 1
Az, X RCE A MY S AR VR AT BB AR A
LR < (1 R s 1 e e 0 A S T R D
I ) 0 O o O

P 3k f77 B 2 20 40 B 7 45 B TR T R R Y
w2 M, HIERS I E A /N BUSC 40 i
TEAS AT, Yoo (RAE R 55 30 A5 11 141 Sk 5
R IEAI A", B F 5T R A 2 i Y &
TR N B A0 B e A, T A A ER
) N R A 15 St v 1 N S R R R )
F BT R A M R R AT AR R R L T
B 2 TR A R, B R T IR R A, A
it 471 5 JoiT 32 W B P, A R A R A A
J&, AR AL TT AR A AR, 2 R i S i A
YA M AR, A M N ALP S &R R, AT
ML B SR . PR R IR B R
T SRR AR A Ry A 6 B A AR A R T
BURFAE . AL 8% 3% A P Sk 5 4 240 i Y
S B A 2 R A 5 R I R L A e
Bty . ESALSE 1T PE R Y0 A fE 4515 von Kossalt
Py B PHME 26 I BT RE IR A0 40 i HL A il Y
BCE A A AT . B R R U
BT 53 WA ) — IR B R A 1, E A R AR 5
WMEMER, BARESWAR, (AERH
TR AR Y, R TR R R A B T A
W, HBLRE RS E R E NN SE e, —8
£ AR P45 K A 35~1 400 ng/L, /NEUARP
41 000~3 992 ng/L, ASAIF 5T i I x4 1A =k 51 41
20 ifg PP A 2 A 1 (997.25 ng/L)TE 1 25 BT 7E VG
B, CAMRENETHEREST RSN EYK.
RN G B REALE —EXRY,

Runx2 & runth #4388 3 P K Gl 1 2 —
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DucyZ: P 5E A BL, runx23& H 55 5 40 i 4 5
Mt =4 F o6 {2F (osteoblast specific cis-acting ele-
ments, OSE)45 & J5 , RS I 1 5 25 1 (osteocal-
cin, OC). ‘i #F & (osteopontin, OPN) . i & 1
(bone sialoprotein, BSP)FI T 7Y i J5E 35k K] %) % 55 A1
Fik, HETWFISIA N, runx2J 18] 78 5 T 40 I 5]
LT 200 A A AR S M 2 SR R T R 20024
Nakashima &5 e /N LUK 9B & 3T 5% 5% R F os-
terix, E = HETHT & BRI B B 40 i 43k ) B
BESRINFZ —, BRRET S HE S ECEIE e
T sE ek, HAL T RE 40 B o Ak B AR D
runx2 N UE, TR BCE A0 AR R, R AS
B, ERESLEF AT, runx2alf) 235 i
HEE, runx2bMosterixiR 2, Hrunx2bFlos-
terix T A1 3k 61 15 2H 220 o b i) Rk o B 3 e L
POAE I, ot SR SR W AR Oy ik i 3% 3% 1Y AT Sk 635
AN B A B S AT . 53 AN SE I v 34 5
PRI 36 A KO- 38 0k 1 1 0 3 o TR M 40 M K-
S5 v i T Sk 5 DR A fa A bR AR AR
BB, 3NN R . 7o, EEER
WRET, AN ERZEZ N HEE. £
P 28 S AE KRR R T, AR RS A SR A
bFGFFIEGFAME A T I 7, {H i AN RE IR #b 5 1k
WM 2Z s, XMWl ERRREEFEK
S 1 D PR B

HHEMRE IS RIPERSGENE
SR, EEAE R AESME, P B A 5E i
HMIE Bz 5, A S5 i i) 4 2P IR R
T T A R A Sk e A A A, HLRE A
RE o . AW RERR e, MHIEREEHA
B IFFEAR S LR PR AL T R AT AR SRR A
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Abstract: In order to study the characteristics of fish bone cells, methods for isolating and culturing bone cells
from caudal vertebrae and rib of blunt snout bream Megalobrama amblycephala were explored in the present
study, and the biological characters of bone cells were identified. The bone cells were cultured with tissue culture
and trypsin digestion respectively by using 3-month-old M. amblycephala caudal vertebrae and ribs from tail part.
The optimal conditions were as follows: 25 ng/mL epidermal growth factor (EGF) and 25 ng/mL basic fibroblast
growth factor (bFGF) were added to the M-199 medium at 28 °C using tissue culture. The results of cell biology
identification showed that the cultured cells had the biological activity of typical osteoblasts, with alkaline phos-
phatase staining, calcium nodules alizarin red staining and mineralized nodules von Kossa staining being positive.
The osteocalcin content was 997.25 ng/L in the bone cells tested by the fish bone osteocalcin ELISA kit. The genes
of runx2a, runx2b and osterix which regulated osteoblast differentiation, were expressed in bone cells, with the
runx2b and osterix expression levels significantly higher than that in muscle cells. Results indicated that bone cells
of fish have good proliferation and faster growth rate as well as stable cell biological characteristics, which is suit-

able for related studies in vitro.
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