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... Pretreatment of culture solution

... Hydrophobic interaction chromatography
... Diafiltration

... Size exclusion chromatography

(57) Abstract: The present invention relates to a method for purifying a protein belonging to the TGF-f superfamily, preferably
BMP, and more preferably BMP2. In particular, a method for puritying BMP2 according to the present invention reduces and
simplifies the steps as compared to conventional methods for purifying BMP2, and thus may bring about a reduction in the cost
and time required for purification. In addition, the method for purifying BMP2 according to the present invention increases the fi-
nal recovery ratio of BMP2 by solving the problems of taking a long time to purify BMP2 and of the final recovery ratio of BMP2
being lowered due to decomposition by protease in the intermediate steps and loss during the purification process as BMP2 is sub-
jected to more and more purification steps. Furthermore, although the purification steps are reduced in the method for purifying
BMP?2 according to the present invention, the purity of recovered BMP2 is greatly improved using a filtration method, a chro-
matography method, columns, a buffer solution, and types and concentrations of compounds that are different from those of con-
ventional methods for puritying BMP2, and optimizing the fractionation size of a thin film used in diafiltration.
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- 2142 TGF-B(Transforming growth factor-B, & 2 A -4 4-Q1 2} E})
- (superfamily) ol <3} @l 2| nl-5+2] 3} Al = BMP(Bone Morphogenetic
Protein, & &4 w4, 1] v}34] 3} 7] = BMP2(Bone Morphogenetic Protein 2,
=34 w2 o] AA el Bk Zlofu, B9k, Eodg 2 4] R ol ukef
deie B sl g R AAE, TGE-p Aol ok il A, upeh 2] 817 = BMP,
] nh5A &A= BMP2ol #3E A o]t}

w73 7=

BMP(Bone Morphogenetic Protein, = &4 @ 2) = &0] A7 = -8} Q129
TGF-B 7 #ol| <3 A o] th. TGF-B 7472 BMP ©} 2k (subfamily)©ll = 1571
o] 4ol vl o] gk n, o] 7] ol = BMP2, BMP3, BMP3b, BMP4, BMP5,
BMP6, BMP7, BMP8, BMP9, BMP10, BMP11, BMP12, BMP13, BMP-14, &
BMP-157} £: 5},

BMP =34 Aol 22 o] Aol A 2 ishE 2ddrta

8

Ei’ﬂ 01 Hﬂ E—fﬂ BMP2,4,5,6,7 %
e}

ol%—o]%kxﬂ (heterodlmer)—: )¢ o] AN A fri ol Ak Ao] B v (A.
Suzuki, E. Kaneko, J. Maeda and N. Ueno, "Mesoderm induction by BMP-4 and -7
heterodimers," Biochem. Biophys. Res. Commun., vol. 232, pp. 153-156, March 1997
Z+2).

Hgh, BMP @ BMP o] ©EA 2 A e ol F A
7ol gk BMP 3] dFA| 2 P o] FolFAE AT o on, o]+
3| =-5- ¢l 2 (head-to-tail) W] Dol A t] 5] = Aol o] &l A} (K. Azari, B.
A. Doll, C. Steir, Y. Mu and J. O. Hollinger, "Therapeutic potential of bone
morphogenetic proteins,"” Expert Opinion on Investigational Drugs, vol. 10, pp.
1677-1686, September 2001 %), B3 BMP2 5%0] 24 & BMP2/7
o] o] A ek 2 BMP o] FA = YA ol A A olel= Ao] Wik At (D.
L. Israel, J. Nove, K. M. Kerns, I. K. Moutsatsos and R. J. Kaufman, "Expression and
Characterization of Bone Morphogenetic Protein-2 in Chinese Hamster Ovary Cells,"
Growth Factors, vol. 7, pp. 139-150, 1992; M. F. Mehler, P. C. Mabie, D. M. Zhang
and J. A. Kessler, "Bone morphogenetic proteins in the nervous system," Trends
Neurosci., vol. 20, pp. 309-317, 1997; T. K. Sampath, J. E. Coughlin and R. M.
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Whetstone, "Bovine osteogenic protein is composed of dimers of OP-1 and BMP-2A,
two members of the transforming growth factor-b superfamily," J. Biol. Chem., vol.
265, pp. 13198-13205, August 1990; D. 1. Israel, J. Nove, K. M. Kerns, R. J. Kaufman,
V. Rosen, K. A. Cox and J. M. Wozney, "Heterodimeric bone morphogenetic proteins
show enhanced activity in vitro and in vivo," Growth Factors, vol. 13, pp. 291-300,
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53], BMP2+= @A o TGF-B “d Y (superfamily)dl] &3f= A 024, & 4

Qo] kol F99 o3k B0, o)z heel ME FHol A FobHE ok
FA A o2 FEse A o2 2 4] 2T} ("Regulation of human cranial osteoblast
phenotype by FGF-2, FGFR-2 and BMP2 signaling", Marie PJ, Debiais F, Hay E,
2002 ). T3, BMP2& & A4S % }1;}—5 285 st BMP2E #2471
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d) 7] o) DA A F5E & 7] v A ﬂiu};zau—g— ) 2 5=
A

o upgA A =, 47 a) Gl ol A &8 vk AEE o] &3t s5H
Lol NaCl & TrisE H7}8}3l pHE 5-92 243 5, o] I EH & 0] -&35}o]
o 38} Al FUFE ESHS

Wk ukghA 8k A =, A7) a) A ol A 3 71ekE NaCle] 5527} 0.2-5M©] At

Tris 2] ¥ 57} 5-500mM ©] t}-.
ek w4 s, 47 a) Bl A o] &4 18] uhe) WEl 7} 30kDa -8
bk A Efo] a1, o] - E 7} 0.1-1.0um 7+ 7] 0
nehuk A s, 47 b B el 254 4548 AReEaY vl ve
M2~ F R v E g s o]t
Er/} aheb A &4 A 1=, ) - Aﬂﬂri* ARt o A e Ak 4
2~ E Z 2 -9-(butyl sepharose 4 fast flow) 52| & A}k,
wo} updA Al =, A7) b) @Al o] AR etE Y 9= A9 Tris, NaCl 2
O| A 2 A5 Shfrali= gkl o 2 W& 3}a)al, a) @A A F=5H ,Q_oﬂ.%
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m:f;]_ Hoar ﬂg lj—ﬂﬂ;d of] &3k 7/3011“4-

% =)
A R AR Y = TGF-f 7ol £8)+=
A3k Al= BMP7 9kl 8-eloln, 53]
.97 A, BMP2E A4 o= Al E 2]
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ol & 5o, BMP27} U2 @il A w s By o g5 gl
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Wil W E % B ahan
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Interaction Chromatography)" = Wl d o] A<pA) 5245 o] &8lof 2] A=
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e W 82 AA) A A ol AR, o % B

Autad ArvtED ), fr U2 dRetE 0], Al 2 2 v E e 0
T o] vkt 8k, 53] Al 5212 (sephacryl) S-100 4] & Al-&-3}=
b2 9] vheb e,

ARvtEII I Qo A, pHe T o] oby glol] &= gk ¢l A}o]rf,

PE TS (flow rate)> =2 T A I} A A5 ko] 2k HA il of
RS Hooi 228 Aol

7 &2 5 (conductivity) v &1 U] A s EE YERH, Al o] w X uhe}k
ﬁaﬂ Ex4 lj—ﬂﬂ?ﬂ/] ﬁsLBEt 3&7}3} %1—4_

CV(column volume, Z & H-3])= 3| 7] (packing)d A H o] F-3| & L} ER| 1Y,
Cvell upet G A &4 o] A4},

9 & 3} (equilibration) T A A| L1 A} 3} = Tl A o] A of] 1w 7] %o
2702] Walol oja) whuldo] 36 71n o) Balo] £AH = A8 $AF
Aolol 99 U GEAL BN @3 2004 S o el
A d o] % 150 5)0] A8 5] = 9591 0] 24 o] kol gl

E%(load) FH oﬂ P 4% Z,ACQ o]_ J/].;G o]lj- 74 FH ,Q_x4 9] ok 3() LH;q 0%
293 Aol & A E ARt E g 9] o] Al F-Ael 21E
cxsho] el &49] o 200% o S LR AE Aol P HUr

A A (wash)2 5 2] @bl o] of el A 2 A A sh= 34 o A, G A shar )
SHE S1S] 5700 mhe A oh 481 3900 T ) 2

Al

—_—

O

31
5&
o

A 8o Ih(diafiltration) = 72 (dialysis) = +2] o F}(ultrafiltration) & A A 71
WH o = A, Ak o 2 g W P2} H7]7F & 27H4] o] de] 8- o] 323le

FAZRE AR AR A A 8= A F-oll AE-E T

g-ojatol Qlo) M, 5 H E(feed pump) FE 1= HHF L Ejof] AL
FQl8t= e £ 25 YER Y, BMP2Y 3]0l 523 olx 2 285t}

&3 §F9 (feed pressure)< &5 3o 2] g WA &= =] 212 (injection
line)| V&= vER AT

B 5 9} ¥ (retentate pressure)<= W4 D H & F33}X] 58l ¥ Emolo &
&l o] oF == Ve H, BMP29] 3]Eol 88 Q1A= 2F8ghr

3} St (permeate pressure)= W AE S F sk &) o) b & e,

BMP29] 350l 2.3 ol 283k},
mpebd, B 54 02 A SH5A SHs BMP2E S5 d S f 1 SR 58]
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7140l th. o] A, e BAT] Gl & o) % A w7k vl el hekibe,
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Hm N
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WL S BMP29] A Wil vl @A E 54 H dedslal o, o]
e} BMP2E B A oF =] & Q¥ = AR dSA1Z 4= oS Rt ol el A A
A715 Agbst 5=k B8 BMP2E A A S Alke] 28 28945 e
AA &= G A E Bo] A 52 BMP27| 7F WA ol A ZEH oA o 9] &
el H oL AASA Foll A4 o i Qldl BMP29] HF & fo] wolA| =
AR S Ao =M, dhg o] = BMP29] A -2 BMP29] #H %
3| EE F7HA AT

U Sro], & dbof] mkE BMP29| AA| W2 AA GV 5 A Sl
Etekal, S BMP29] A W = Aol gk of 3, AR R E e 9, A,
o] T B w5, 8o el A& ukeke] 8 A7) 5 H 4 5he)o]
o] &gt o B A AT BMP2E A& HF A o2 5T 5 QI
THe sl A

W12 E o] A o] 7 2 & vERd Aol

E2e

Y Ao JReE 8] A 2R S 53 BMP2 &5 ) 9
SDS-PAGE 415 WERdIt, o714, 7] 5 Mo 8 g8 Wl == 54
e o) Habge S8 8H7] 93 vk A E vEhlie, 71 & Bl & Fele e
P Ak 22 AR E g 9] E B5ko] 3923 BMP2 &% )2 L eI

B33 Aad ARvtE gy G 2R 353 BMP2 &5 9 0
SDS-PAGE 41 YERIITE o 7]l A, 7] & Mol 8 F8h= il == 5]
A o] fLagS 5457 9 g vbA E vERie, 71 & Bl ddeke e
Aot d AR ED 9 S Fako] 3543 BMP2 &5 S Uit

T4 By o] wh ol whet A Al E BMP29F R&D systemsAF2] BMP29]
AN=d 53 A5 YEbdth of 710014, 7] & Mol 8 Gk = vl
A S YER Y, 7] & Koll 838l M 2 oavyg o] i o] whel Al H
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[55] g of] whel TGF-B 7 #ell 38k " 25 A A sl W 5, BMP2E
AA k= A A QL A Ao & B17] UrE]r‘ﬂi‘:} o,y o] P 9= 84 9
Al ool o] &) A ghs]#] g o, G A et g o] o n] ol A vl
M-S o 9l& Flo|n, o]of ufe} B g ol X @At} e g E IS
T A Aol

[56] 1 koS A e sl v

[57] BMP27} &hf-5 o Ql+= CHO(Chinese hamster ovary, &= 31 2~F WA4) Al 3E

Hj F el 30LE 30kDa 28] HFH AE & 0] §38F0] of L2 & 5331t o] oA,
7] wieFolo] A F s % IM2 NaCl 2 & £5 5% 50mM 2| TrisS H 718 5 pHE
°F 7002 28kt 21 5, A7) Wl NS 0.2um - (pore) 171 2]

o] It B & o] &sfo] o] 3kl

[58] Z el BMP22] GA| &g 3} &e], L g ol M= BMP27} o - %k@ﬁ ol
el ALrkE D)) 2 DA S Aol A7) mi g elS A oF 100 g5
FEA N, E3HE = 315 E o] FE 17102 A AT o] o] *1

A H = 2 FEAE AR EIY IO AL = AR dEA A
AA =T g o]—t— A AJ7ko] Al A= = 49 BMP27} -8 H = =)

FoldvtE HAHE A AE °‘7ﬂ &=, o] o] upe} E g of| A =
HAEAoR FEH BMPM 3lg& o] ﬂﬂﬂ ATt

[59] =9 2] BMP22] A A| &4l 1{— o4 O 2 BMP27) &9 vl el &
o] Tl A| gk, 2 kg o] A7) of 3} 74101] = BMP27} &3 vl ol ¢f] NaCl 2
TrisE 7 7}38}al pHE °k700i5§é}§r o] 1} & A Akt

[60] 2. aFAl e Aa ELEH}E:LH]JJ% M—t— |

[61] A7) o atd &Nl tial FE A= 3] 2~ E %= 9-(butyl sepharose 4 fast
flow) <+ 41 & *F%M e RIS H}ElﬂM AL AT
50mM 2] Tris, 850mM 2] NaCl 2 3-4 5% 0/9] ]/\Jiﬂrgg UL%O}L pH &F
7.09] ¢hE N 3CVE 8T} o]0 A, 7] o b B HE AR ]
Fylo] U F2CV AHARER 25T 13- 50mM 2] Tris, 850mM«] NaCl %
3-4 TF%e] o) AL 2 P23 TSk pH of 7.09] ghE & A H A7 99 3
CVE A#EE A H 3t oo A, 50mM 2] Tris, 600mM 2] NaCl, 2 10-15

SR o) AL R FHSE 3= pH 9F 7.09 ¢ENS2CV %347‘01 BMP2

o 89S g&kS

[62] o] 7)ol A, e A upE 2 G2 eE 18] ) = w9kl ) BMP2E A 9] 3

o] e A S A 8] e S olvk AR E Y 9] E 98t

22 @ o] F 5o upe Aol sFA| i, By & L AR

oo

E
Snb ol AL E gEole] 24 W B g 245150 2K, BMP2E

_>,:_l

(1

)



WO 2011/142490 PCT/KR2010/003021

S 858 D SRR GA S,
1

[63] 27 BE A g2t E w98 A A A el 2719 8] 3 19
L ER AT
[64] 1
e Aoz 5 2ubE 219 9] o] 24 9}ebv] € (operating parameter)
st ) EREL
B el = <10 psi
pH 7.0+0.2
LAt 4 60cm/h
9] 3CV
GRS 89-90 mS/cm
=5 i 30cm/h
-] 2CV
GRS 80-90 mS/cm
A= 7 60cm/h
-] 3CV
GRS 65-66 mS/cm
&= 45 30cm/h
-9 2CV
GRS 45-46 mS/em
[65] Eox= RE AR g2uE a8y G 25 E 395 BMP2 8591 9]

SDS-PAGE 418 YEFIT, o] 7] el 4], 7] 5 Mol| 3| F 3= ME= 54
il o] RS S 817] 9 ¢ vhAE UER T, 7] S Bl dl el ML
T Ao R A2 E YY) E 5k 358 BMP2 §& S e T 75
Boll a el M= ol A, AT R FAE Fio] Bk o A 4 A 3) a1}
3= BMP2E 71e] 7] += A o)t}

A7) BE A ue s FEeE Y] WA 25 3578 BMP2 £ 98
A8 Ak BMP29] 8582 9F 95% %1 01, S 9F 85% % o] 2l
[67] 3. Aol Hal+= v
[68] S A A AL g EntE 1 v o &5 BMP2 SFF £91S

3] vhulk H | 2 AFE3Fo] 50mMe] Tris, 600mM2] NaCl, 0.5M 2]
L- O}Eﬂ U255 SYAES $H8l pH 2F 7.09] hEd o g wEk
20mL2] &8 4533t}
[69] 047] of| X, 4 -8-o] I (diafiltration) = A5 228 A2 vtE 1] 7} ¢

[66]

14
i
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Fol| A7 A AR EIH I E X
BMP2E GA|317] Y3l AMEe] S5 24 F
[70] 2] BMP22] A A &7 ol A 1

s o 1= = 1= =
AME-3F8] o1}, o] 9F o] 10kDa &8 Wil A E| S AL-8SF 7 9-o] = 8- o]
A A 3} = BMP22} 37| 10kDa ©]7d-2] ©@hila o] E-5=E-0] 3 glE o] 317
ol o] & F7F= GA sk dell @A 2 A fko] S B

1
AR ] gl o] ol wka), Bk of 4 -8-o) 7 d A of| A = 30kDa -] W
B2 AM8-3 0.2 4 BMP2 3 49 0 2 L E] 30kDa ©]8he] H-A S 74 3=

[71] ChRE, - i ol A A A 8k ak = BMP2 W 2 of 28~32kDa®] At FS
O =]

Zk51 91 0 M E 30kDa 12 Bht AE S A 4 9-0] 23] vhFe] BMP27)
Al 2 Sl o] 2 gk o] 4 wjoll L8 V)% oll A += 30kDa -8 HheF A E 4l
10kDa - 8] WF} A B & AFE-gF slo] A vk, 1L Wrgxb= ehg ol o] T4 B w I,
T HI SR, T 4YA 2L g HE HAo 20w 2T O RMA,
30kDa &3] vhu} A E] S AFE3}o] 30kDa ©]3}9] H-AHES 2= BEaES
A A sHHA 2 BMP2E &M A 7] 4] 5 = AT 2 g o] A-8of )
Aol A AL-E-S e v Bl & B 7] 3% 200 YER AT

[72] ¥2
7381 #H(30kDa - 2]) 2] 2} v}ehv E
T} B2 1
g EHM &TE 20mL/%-
G 0.8-1.2psi
LER 0.1-0.2psi
T 0.1-0.2psi
TMP(trans-membrane pressure, 2} 7F31 = 2} 0.4-0.6psi1

[73] 4, A7 WA FRvtEe ]S A A S v

[74] A7) 3 E BMP2 & & ol t 8] A3} = (sephacryl) S-100 4] =

AREEFo] A7) WAl A2 v E e d] A8 A A]E T 50mM 2] Tris = 0.6M 2]
NaClS ¢-7-3}+= pH 9 7.09] 5 ICVE HE g3k 1 5, 7] 554
BMP2 -+ &2 9 7] @ A7l F39) 9] ] 0.04% 7F4] =3}t o] o A,
50mM 9] Tris 2 0.6M¢] NaClZ 3F-3}+= pH oF 7.09] €= 1ICVE &3t}
[75] A7) WA AR E2H Y E A sE 2108 vl A o] £ 5o uke} Ao) s,
w3 AP FJE = NS dFN 24 W &5 5 2A o wEl A ¥ =
il o] 1o v) Aol d [, L kg o] Aluf A g 2= etE vl A AL8-gk
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[76]

[77]

[78]

[79]

[80]

[81]
[82]

=5 n}4 @ s EE a7 % 30 Ve 2.

PEEEECITEEE PR At

EERE EREE
rE A Sig= <15 psi

pH 7.0£0.2

ST 10-30cm/h
EE! 7] Lcv

AEE 65-66 mS/cm
P 3] 1cv

AEE 65-66 mS/cm

E3& A aE gRvtE gy dA 2 5E 399 BMP2 £
SDS-PAGE #2415 U Egldit}, of 7)ol A, 7] & Mol & 3&}+= uﬂc%
WA o] B 54a] 99 v & b, 7] ol 8%s
i A &ﬂﬂTdBwu%ﬁﬁé%ﬂ%%ﬂiBﬂ
Fal= s oA B E R TA Y HEo] Boaw o A A A & arx
BMP2E 718 7]+ A o]t}

A7 A AaE A2 vtE Y] A 255 A A H BMP2 €% X 5}
A7 BMP2°] 8] 58 °f 88% ©f Fo]?iorq,ﬁ—g—t— 2} 95%9) o] 3h2l¥ %},

o] =

2 £ E 87 3 400 ek ‘Rilﬂr.
¥4
g o] Zhzke] A eAoll A B]<rE BMP29] Sl f B m e
A A BMP29] 35£(%) |BMP29] 4=55(%)
A 32 vl o 100 5.7
R b S A e b R 95 85
A 8o 7} 95 85
At H 2 epE 1 5 88 95
% A Y BMP2 88 95

5. o] b o whet g Al BMP2e] w4 W <~

kg o] HbH of] w2k G A F il o] BMP291 4] = a1
g o] w2 BMP29] ==& R&D SYSTEMALO A -1l &k BMP29] =59}
nlaLsky] fsto], kol kel ' B35S A A S

o
| T
=

>,
o
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[83] (1) &% A A ¥ thBMP2 11g2 4X SDS-PAGE A% 1] ¥ ¢} 1:30 2 &3k,

[84] (2) 7] =3+d BEE 70°CAl A 103 5F #3lH

[85] (3) 7] BES 10,000XgH 1047 4] H-2] gk},

[86] @) A7) QARG AZNS 4129 1| A-Eg] 2 Ed]ol g ol = Ao
2y},

[87] (5) o] A1, %4 # ¥ (constant voltage) 100V =2 2A] 7} &-<F = 7] & ‘5 glf,

[88] (6) 37 47195471 @A & pVDE ol 100V R 1A 7F &< o] 5 Al 1T,

[89] (7) PVDF 9tol] ghul o] Y25 %] ok -2 H-9) 3= 5% B 4] Fr(skim milk) S

S8} = TBSTE 304 5 ¢F & 27 (blocking) 3t}

[90] (8) 1% &A1 -2 3000:1 = & A}k 12} A & E g8l TBSTol 24| F &<t
A7) WS w2 A 71T}, o 7)ol A, A7) 13F 8 A= BMPRol| E0] 2 0 2 AdE =
k-2 1gGRA, vF-2= 25 E frelE Aol

[91] (9) 7] 2 TBSTE 212} 155 59t 43] A A gt}

[92] (10) 1% &9} 5000: 1 % 3] 4] 8} 22} 34| & 235
&7 whe Wb A 71T of 7)ol A, A7) 23 A= 13 A of] A 3ta)

‘IZT?’ﬂ O] E] = 94 A (conjugated Goat) & V}-9-2= [gGR A, WA HL-G-S S 8=
AQ1 HRPZF 21w o] glom fAamy fefje slolt.

[93] (11) 2}7) oFS TBSTR ZH2} 155 59 48] A 1 3],
[94] (12) A7) o]l FAFNL 715k 3 o)1) x| 1A 7] 2 KA gk,
951 371 AT Bl whe Aab) i el mA s of gk 1 4004, /) 5 Mo

, 7=
s gats M w vpA S e, 7] 5 Kol 8l 9 et s Bk o]
W el whel g Al H BMP2E Y ER ], 7] & Rol| &) F8F= M=+ R&D
systemsAF2] BMP2E U EFWITE, A7) Aap 2 g Boubyg of] ule} A gl
o] BMP29l o] SR1E o, Hgk L kg of] mhe} A A ¥ BMP27} R&D
systemsA}2] BMP20l| 1] 8] &2 -3k o= 2 A A E Qv
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[A78 1] 317 @A & 58l A 54 02 3+, TGF-f(Transforming
growth factor-f3, & A 7 2] 74 A E}) 2 2} (superfamily)©l]
Za5bie gl o] A .

a) TGF-f 7 3ol ok @i A& h-fsle= &9 A st
A RA, 7] G NS L E] W I E (cut-off membrane filter)E
o]-&3s}o] & FHok= T
b) 7] a) DA el A
ARvtEIH Y E A8k @

¢) 471 by @A A =5 §9S A Lol ek v
d) A7) ¢) @AM =5 g o] 7] wiA ARvE IS
A &5k v,

[ 7% 2] A 18kl glo] A,

7] TGF-B 733l &3} w12 o] BMP(Bone Morphogenetic
Protein, == &/ W2l A& 54 o2 8= W,
[78 73 3] A28l 9lof A,
*}7] BMP7| BMP2(Bone Morphogenetic Protein 2, 2 3 /]
G2l AS SO Sl WL
(77" 4] A& WA A3F; F of = gk el 9lof A,
e )D}ﬁ] ]7‘1 Pf%] ‘3'1“1} %Eie o]-& 3}

[ 1% 5] A4ako] Qo] A,
Mﬂ a) EA A 3 7F8k= NaCl9] 552 7) 0.2-5M©] 5L, Tris 9
E7F5-500mMS] AlS 57 0= 3= .
[ 1% 6] Xﬂ4?‘501-oﬂ 910y A,

Ago]at, A E 7} 0.1-1
.
[ 73 7] Al1g WA A38 F o] = 3k ol 9lo] A,
71 b) GA L] A e AE ARntEI ] 7 R A2

SPhE L 99l A% 5 0 B

[7d 73 8] A7kl Lo A,
) R A2 AR o] R A 4 o2
= 2 $-(butyl sepharose 4 fast flow) 4| & AL-&3}= A= 5RO 2
&= v

713 9] A1 WA A3 T o= G ol /lofA,
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[7d7-8 10]

[958 11]

7973 12]

[7d7-8+ 13]

(7973} 14]

[7d -8k 15]

[7d7-8k 16]

[958 17]

13

PCT/KR2010/003021
71 0) SAY AR vE a8 9= A 8-S Tris, NaCl 2
qizz%%%@%a%%%JOEﬂﬁﬂ&Laﬂ“ﬂ11
FEY gNG Ay Aol 243131, Tris, NaCl @
O RLRHEE P FN o AL AH L, o]0 A]
Tris, NaCl & O] R XZ 223 sl e o= 47] S0
SE8tE AL B o7 sl iy
A9gel] lof A,
A7) by BAGNA A B skshe 950, A A4 5
FZ ol Wl 82 gk=olo] pH7} 5-90] 31, Tris®] & %7}

5-500mM©] 31, NaCl29] 57} 0.2-5M O] L, 0] A 3 2 3-2-9]
5E710.1-50 F% AS 502 3k .

A& WA A3F; F o] = gk el 9lof A,

A7) o) DA 9] 3-8 = b) DA el A 8 ]

HE & o] 83} Tris, NaCl L-ol=7|d % S8 M E& b8+

Mo w Ul FHo= A 50

A 1180l lo] A,

71 ¢) Ao A 135 = kE o o] pHY| 5-90] AL, Tris2] & =7}

5-500mM©] oL, NaCle] & %7} 0.2-5Mo] aL, L-o} 271 o] 557}

0.2-5Mo] i, ] A F2] F7 1-50 TH% ] 4S54 0= 3=

Ll

Al113ol] 2l o] A,

237) ¢) SAo) A o] 8§ ¥-3] whul A€ 7} 30kDa -3 uhaf
A AS 5 o= k= W

A1 WA A3 5 o] - gt *8&01 101 A,

71 dy @A 9] A7) M A A=ntE e 9] 7} Al 3} (sephacryl)
AZRvtETH I A& 502 3= .

A 143F] Qo] A,

7 Aot A2 etE e g oA Al S-100 4] &
ALE = NS B 07 S

A 13 WA A 33 5 o] = §F gkl QLo A
A7) d) @Al o] A RvtE 1 ¥ = A H S Tris 2 NaClS $Hi-3)+=
et o ﬁﬁﬂfi}é}ﬂ ¢) dAloA 5 &N A7) Ao
2 38}aL, Tris % NaClE $H-8l= ¢ o2 v a5
85 8 SASR s

-

A7) d) DAl A AH 2 HE ok Ssd B &= s o]
pH7| 5-90] 31, Tris®] & =7} 5-500mM©] 31, NaCl2] & =7}
0.05-5M¢%] 31& 574 & 2 3f+= W,
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[ 7% 18] A1 WA A3 T of = 7k ahe] gl uhet Al d,
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[Fig. 1]
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[Fig. 2]
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[Fig. 3]
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A 2 A A0l EIas A9)
one morphogenic protein, TGF, transforming growth factor,
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