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thBMP2 4k & @ R L 69 %0m; AW T iZ @AM AE L b 7 3 70 K F T A% 48 £ 8 thBMP2 69 5 18] A & 3 R 38 & thBMP2
RSB ESF . ZHR A it —F KRR S m AR AR A & thBMP2 5% T AAak,
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Abstract: Bone morphogenetic protein 2 (BMP2), which belongs to the transforming growth factor-p (TGF-B) superfamily, is a
multifunctional molecule with distinct abilities to induce bone formation. BMP2 has been identified to have eminent pharmaceutical
importance for clinical application. We previously constructed stable cell line in Chinese hamster ovary cells (CHO) that highly
expressed recombinant human BMP2 (thBMP2). For large-scale production of the recombinant protein used in clinical application, it
is critical to have both high expression and stability of the protein. In the present study, the stability of the cell line
(rCHO(hBMP2)-C8) with the highest expression, as well as the stability of thBMP2 protein were investigated systematically. We
cultured the rCHO (hBMP2)-CS8 cell line in the presence or absence of MTX for two months, the cell growth and rhBMP2 production
characteristics were examined during the culture; we found the duration that the rCHO(hBMP2)-CS8 cell line could secret hBMP2
continually into the serum-free medium. Moreover, we detected the temperature sensitivity of thBMP2 in culture medium. This study
will contribute to our understanding for further producing rhBMP2 by large-scale culture technology.
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AR £ BMP2 1] DL 2 a5 15 AR BT
o2 o ARSI AR R TAEH R DHFR/MTX fifi i
P R G T R IR thBMP2 A E 4 CHO 41 i
PRV, A S 06 T2 S o — e 2 e 0 40 i
rCHO(hBMP2)-C8 7ERKIAKRSNG F 1 f & 1 0 i
Fa e Mk S = Ra e VR T IR AR SE, ik — A
RIBL™ kA6 A: 7 thBMP2 25 7¢ Jedith

1 HHE7E

1.1 #pa%k

Fa e YL A ik rCHO(C)A rCHO(hBMP2)-C8!
A S B 2 A, Hidh rCHO(C)/2#EY: pSV2-dhfr 1)
Xif BE AL, rCHO(hBMP2)-C8 J&-Fa & 7 4% hBMP2 HZH
Jikk, C2C12 4HMI A ZRAFE. rCHO(C)FI C2C12 4
Jfg 10% FBS [ DMEM 5%, rCHO (hBMP2)-C8 #iifffd
J5%5 10% FBS. 1 pmol/L MTX ., 0.7 mg/mL ™" G418 £
DMEM }i5: . 4ffIEFRAEIS 5 100 u/mL HEE-100
pg/mL BEFE R, HiFR k2 37°C, 5% CO,.
1.2 TERMRERF

Trizol Reagent W [ At 57 5l [ A= W He ARAT BR 2w,

WikE S MMLV I H Promega /A rl, Tag DNA 4
filg e B K& R A A RLE AR KA A FigAE TAEY
o], ekl EvaGreen I A € [F BIOTIUM 2 v,
i35 323508 A Invitrogen 23 1 . hBMP-2 ELISA
Kit 1 B &3 7847, Cell Counting Kit-8
S E H A FEA A 2= W5, B R I I
KA. A H S (MTX)I [ Sigma 23 .
1.3 Rtk —1E o

) FHA PR BT 4 ig bk rCHO(hBMP2)-C8 i
P Teke . AMAE 25 em® Jy PR e BB EE I 1k,
TR LA TS ALEEFD T 96 FLERFRAR P . F 45
sl B NAUMRE, W 24 hiG SR 3, ELISA K
3K K
1.4 HRaKIEE D

R Fa E P rCHO(hBMP2)-C8 4t Jifl & 5 )5 15
FIEANFLEE R, B 3~4 KAEIR 1R, ARSI 7
FEORAEAE=T0°C, [RI0) & Wy W THE0E 4 i 2. e
AT MTX P51 R o0 BlE SR A 20 K, 15
R AR R A O B A A

HAFE IR REE: IR E W AR 3 ML,
N TERINESAE 5 R, HENEAFRT G Bk

K- Tioh, MM R AR 75 3 s, Kl
R IBKEA A
15 RHAEE PCR

4 hBMP2 () mRNA F4)i%it514, EiEs]
YIF%: 5-GTATCACGCCTTTTACTGC-3', Fiif5l
Y ¥ % 5'-CAACCTTTTCATTCTCGTC-3 ', LA
GAPDH fE A INZ, LiiE514): 5-TGAAGGTCGGTG
TGAACGGAT-3', Ti#514: 5'-CATGTAGGCCA
TGAGGTCCACCAC-3', 25 uL [z W AK 2 o & A B
100 ng, 10 x PCR buffer 2.5 uL, dNTPs 100 umol/L,
FF#BI#4 0.2 pmol/L, Taq DNA R4 1 u, 2%
644kt EvaGreen 0.4 pL, JZKZ 25 puLo W 5544
94°C 3 min, 94°C 30 s, 60°C 1 min, 1t 40 PMEFF,
1.6  WIEHEELEGE 1N E

BMP2 G753 UL R C2C12 ] BB 4
Je 5 i AR P, PR o AR ARG I C2C 12 A A
thBMP2 9355, i E 4 M 45 AiE P Ak s 42 ol
PRG54 4k, Skl thBMP2 19815 S:4E
Flo LA 3 x 10° 44/ fLEERN C2C12 F 96 FLANM kS
Fth, 24 h)E, BmE 20%55F 55353 . 5% FBS
9 DMEM, JfLLH & 5% FBS () DMEM #; %%
C2C12 4UMfE ] xf a, A 2 Ko 1 IR HIEEs 7%
5d, JcH CCK-8 A 4% fL7E 450 nm 4bi) OD
B A BRI Y = Y E 30 min, A
Microplate Reader 7£ 405 nm < E OD 1A, Ayos
BRLL Agso ABRHESL ALP 2530 BEAIFE AL S AR AL
1P BRI

2 HR

2.1 ABEKRES—1E S

SR FEAT PR 8 308 X 240 R AR e — 25 WP e e 25 7
AT 12 MW FERE R, 205 E H thBMP2 £k 7K
o WE 1R, 12 AW SR R thBMP2 [ k7K
AR K, A R AR — B R oR), 1
W] *CHO(hBMP2)-C8 ZH il bk 4l 5 vl 58, [ —.
2.2 HRERIBEME SR

rCHO(hBMP2)-C8 4l it & I 5 (R 71 it 84548 20
W, FEAE ARS8 1 A v G 0 40 A= s R, TRl s il
AR FRF-T70°C 1447 . Elisa il Ho 8 {08353
I B, AR I MTX BiFh 244, thBMP2
B Wh R A T B B AR Ak, (R B AEA  E r Af
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Fig.1 Homogenicity analysis of rCHO(hBMP2)-C8 cell line
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Fig. 2 The stability of rCHO(hBMP2)-C8 cell line cultured
in the presence and absence of MTX

HSMNEEE FI7E CHO 4l rp Y 23k /K 7 5 F 21
DRUPE DB BHEz 9 &, BRI FRATT LA 40 i 2k R 4
DNA YRt )52 098 5 it PCR R A% A4t
AN thBMP2 JEPRIHE DB o8 fk . i TR
5N BMP2 3 K A5 AR 3 49 [a) U5 G BMP2
IV 5 P aed 14 1 B N I8 BMP2 Fr B X
M rCHO(C)h HA — 5 DL NI BMP2 JE[H,
[H I E f PCR @1t rCHO(hBMP2)-C8 4iifiti A Cr 5
rCHO(C) 41 il A Cr B HLERAF H A A Cr T 453
rCHO(hBMP2)-C8 #HiJits )] BMP2 J K] At AR X 4% D1 %5
(5N, g5 1 iR, rCHO(hBMP2)-C8 4 Jif
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N hBMP2 BERAG 2 748 1 72 MTX FiAS
WIMMTX BFESL T, Ll &S RS SR,
rCHO(hBMP2)-C8 41l ifs )y hBMP2 3t [K 5 D1 %5154 B
WAL, P2 UL T I A AR R E

PL cDNA i B4 F 2¢Ot & & PCR il
thBMP2 7546 55 /K B AN 2635, [A]AE LLXT RE 4
Jifl rCHO(C)H NI BMP2 (36 iA1E It e . 45 5t
1R, FEEI MTX FUREI MTX PRSI T,
Zd LA H RSN E SR, rCHO(MBMP2)-C8 4
MIARTE mRNA KR REA ZLY %5 thBMP2,
Fz1 HERKREFRISETHEBRA BMP2 EEENLK S

RKFEHETRIET L

Table 1 Changes of hBMP2 gene copies and relative
expression at transcriptional level during long term culture

Relative copy Relative
Cells Passages Numbers Expression

rCHO(C) - 1 1

[CHO(hBMP2)-c8  'I 391 480645

With MTX P10 418 50360

P20 380 45703

rCHO(hBMP2)-C§ 1} 413 S1a19

Without MTX P10 372 47315

P20 396 48074

2.3 fEXmiFEFEPMME%KS P rhBMP2 BIzh
S

TE— AL AXUE 20 i e 47 282 0 2 3K A [
PR B R S, A A AR 25— R b
rCHO(hBMP2)-C8 4l i #k 28 — IR AL AR 20 Jf A= 4 % 3
iKF 80%~90%)5, HWeICINE B IR A5 TR, & 24 h g
B S B SR AR Ry B B b R L M BRI 7 d SR
H 10%IM0IF HE SR 245 5% 1 d, SRS P40 T s 1y 57
FEFESEICAE 7 do 43I0 5E 41 B K 433 thBMP2 (1)
Bt R AR, SRR 2 R — KA
I35 55 37 FE A=, rCHO(WBMP2)-C8 4 i bk AT LI ¢
ZERUE M4 thBMP2 BJE, RN 43 thBMP2
BB AR A 3)0 X —Rexd KA - 3k
SEY R V/E | S ] 8
2.4 rhBMP2 ZEZRARIES: LiFhpia et

¥ rCHO(hBMP2)-C8 4 Jifl 1% 35 b 3% JC I 4024
Iy 9E T 4°C, 25°C, 37°C BB — g ifu), it
TRl Bl T 035 2 40 BT S K rhBMIP2 7E AN [/ 36355 v 1
WAL B R E 4 FroR, AR IR LI AE 4°C,
25°C iltE 48 h i MLl B A8 {1k, 37°C iU & 24 h 5
T JC B B AR Ak, 37°C TCE 48 h R IS PERRAR T
30%LE 0 o
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Fig. 3 rhBMP2 production characteristics of rCHO (hBMP2)-C8
in serum-free medium
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BMP2 J&: BMP Z%k E S — b1, HARERMIE
FRCEETE. KREPIFERY] thBMP2 7] LU TH
AR BB . g L TR
Hr25% . Sandhul FLEE T ER N thBMP2 B4l [ (A
BAEE A AR T ER, &I thBMP2 52
P AA AR (100%) 28 5 T H KB A (33%)
SchimandleP' i9A5% & B, thBMP2 5 S (194 AL Gl & 78
A=) 0 A A b i R A R A O TR OL T AR B A
WFELG . BMP2 0 VSRR TEA KK, &
R — A RAT VR YT I A S APV F

WAV EAERH TAEP R MTX ¥ 245
e 3 T A3k rhBMP2 (9 2H CHO 4 fiutk, 4
SOk e I — R4l rCHO(hBMP2)-C8 &
FETEMR T IRA BB . B 30T TR I T 32 40 M Ak 1
B—dE, AN AR FoRUE, bR — MR e

PERIRTEE o WA A 38—, ek BRI 40 i A=
AR R T AR5 5 0 A0 N T e 3 3R e AR
BTG TR, RECRMWE RN, RAIR
FHA FRFR B %) rCHO(hBMP2)-C8 4 ig bk AT 1 7
SR E, FSEE 12 BRIV v e A0 AR 2 1k K TG
WER, UL L — .

F MTX #irks & ot BxF AR %, FiE ™
AR CHO 40 g A 7 H1 41 48 11 I A b SR 5 s
FEEA MTX. HED TR MTX 5 KRR
T v T 2 A0 AR 0 FRUE M T E e, AR E A
CHO 41 it bk A e MEFE I AN H] . Dyring!®4R & 9 CHO
YRR MTX130 K5, JReRa miak ik Ak
S EFEAE RN F454 %M 1(hIGFBP-1), Fann!45:H
%) CHO WA ARAERIE: MTX50 KN, H1T t-PA 3
DK% DUECR et/ B 77 8RR T 60%. FRATHLER T
rCHO(hBMP2)-C8 2 R 7E %S A MTX Pifh 4%
T, Ll H SRR thBMP2 8 1153
MItREM: . G5 R IAEM AN A5F T, thBMP2 JE[H 45
DR BA FEAR, B R ARRRE . AFRE,
F4] CHO Y itk ryAa e T -5 H ML FE 18 240
o ek DNA b4 A7 s, LA R4 358 B4 110 285 1) A
TEA . HEATEG AR X438 5L KA 1,
AT Y AR X I R L R e e, 7R
B MTX KRR b s g e Ris H & M.

Ohta” 251 58 T 4lifk )5 i rhBMP2 & 4 7£ A [F]
T (50°C~120°C) 4k B i fa 4, {H rhBMP2 7
Bk LR e R A N iRiE . AR
rhBMP2 7£ 4°C FI'E i (25°C) % 4F F e kasE, 18
37°C jit & 24 h J5 G PR A Bl W A8 4k, 37°C &
48 h JEIEPERRAR T 30% . G, RFRATTAT LIS 3] 94>
JaR: (DTEAN IS 7R L F VR 40 46 thBMP2 7E
37°C A=W 0y g HH A 457 BR I5F [ A R A0 B A 1R B
F(2)rhBMP2 B4k T 4E AT LAYE 2= IR iEA T .

ASCXF rCHOhBMP2)-C8 4 bk 19 4 K 5
ST UMFRIEEAT T — RAIWFSY, 45 R 3R IHZ4n otk 2
w - RSN, BRBRCmAESE
rhBMP2 [ TE4IEA K 25 LR 5] 80%~90%HHf AT
DRSO W RPN € F LT 8l
T AT LA SRR 2 J; thBMP2 J5 22 19 ik T4
A DAE S IR T o W98 o F— 25 R FH sh i 2 i A
BEAL I 35 45 AR AR 77 thBMP2 25 T 37
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