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olgstel olE HNT & 9l

4 Al o
osh, ¥ Wwg 3] Aol s HA3 LI
©, 3] Ads Bouge dasis A9 B, @ oyl gl sy A g8 gEE e ohth,

<AA 1> 37 GRAA 4

<I-1> A 714 @A 3

2 Ay AEL o BL21(DE3) T8 AEste] dlAA A8 ARSIt 8AIZE o) Af wigE F Wl
Hol JF-E LB wiAd HFS b wgrIel A 37T 130 rpme 2w gt (=), %H”élg] ke 4
& Adlste] afre] 33} 725 o] FA KA sk & 2-HEDS(10 mM)
< xgele LB WA Fab wgAe] dF-E HETE E%). NS BT
ODeoo”F 0.5 Z=2atls @l IPTG(1 mDol o3 F1= &AL 4Tl 6,000 rpme
2 A4 ety FARAES 59 5 40 mM Ed FEA(Tris buffer)(pH 8.0) 2.2 23] AlH3A}t. Al
e P FHAES 500 w2 3 FNlysis buffer; 8M $-dlot(urea), 4%(w/v) HZ~(CHAPS), 40 mM E
22 (Tris), @4 Fafaih Zﬂ?ﬂ- E3tE (protease inhibitor cocktail)]ol #E3 & %23 FJif7]E o]&
atol spafstqict. A 3 F 12,000 rpm, 4TolA 60E3F A4le] sto] A =S AAT FH FeAs
w2 B3Rk, mlo]o-gl= vz BA J]E(Bio-Rad protein assay kit)E o]g3dte] Hul® AFH o
WA s SASAT. 45 ] 7H8AE diES xFeta e Aeds B85t A4t & [rehydration
solution; 2M #o] @ 9-#o}(thiourea), 8M $-EloF(urea), 4% w/v FZ(CHAPS), 1% w/v DIT, 1% w/v °]&A <
e

elec

|

O

A& A (carrier ampholyte), pH 4.7]o] &Esl] 2219 A 77]9d%5(2-dimmensional polyacrylamide gel
trophoresis; 2D-PAGE)& A|Z =2 -80TCe| Y5 A3AT.

<1-2> 23t A A7|9ES B AT SuIA 24
2291 7 A7) QEL o] gale] AAd] <1-1>9] PHOoE F5F v AP DA AE B

A7) dEsrdE auAs pIHE BEdr] A 12 5 = il JEF cell A7)
%72 (Bio-Rad Protein IEF cell electrophoresis system)= ©o]-&3}om, A& pH 4-7 HYQ IPG A ~E
H(17 cm, ReadyStrip)< o]-&3te] A3t &oe] x3te]o] e ddS stF W &<t 53 stk 500 V
o Al 2A17F, 1000 VellA] 304, 2000 Vel Al 304, 4000 Vol A1 304, 8000 Voll4 70000 VHr(Volt-hours) &<t %l
gk, ey 1P A 2EHLS 1% DITS Eshsla = HA3) &A[epuilibration solution; 50 mM E
2] ~(Tris), pH 8.6, 6 M $-#@°}(urea), 30% v/v ST A|=(glycerol), 2% SDS, °kzte] BEEE EF
(bromophenol blue)]oll A 1587F WHEA|Z1 5 2.5% o}o] kol Eolnto] = (jodoacetamide)”} ¥ & 33}
S Ao A 1587 WEAZY. HYstE A 2EYLS 19 vg WS Expgke] o3 syl ¢l PROTEAN
IT Xi cell system(Bio-Rad)S o]&ste]l F WAl A795S A dFstedtt.  Rabilloud H(Rabilloud T.,
Methods Mol Biol, 1999)¢] wa} &-3M(silver staining)S E3|A ©@wlzd ~A3S A&, Az AL
S 3lal Image Master software v 4.01 (Amersham Biosciences)< ©|-83}
of Aol Hole Zp vl Agbo] oy Ww ®SE FA Y EAste] 2E2TF FolA A 2 oA}
2-HEDS 2=Eg 27} 7heixl 7oA dujde] @S wa 24§, Ik gz Ae-wv 23 $-9)7)
3u o)k FUbek Al ~%E HASUTHE 1).

)
o o
S
AC)
i)
ol
rlo
o
=)
S
to
|
B

(e
=
=
=3
=]
(e}
=
(¢}
-
o
(@]
=3
—_
o
o
o
(2]
(@]
o
=
=
[}
-
[>
)
o
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[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

ZIH=d 10-2010-0077680

<A 2> NALDI-TOF-MS 24 2 ©jd 53

oy zl5o Ay) <AAd 130 93] AAE wiA A3 2E o] 3wy ekl il 7| E5ke] | MALDI-
TOF(Matrix-Assisted Laser Desorption/Ionization-Time Of Flight)-MS#21& o] &3l &

TFAH o2, MALDI-TOF-MS #41& flaiA A7) <dAld 1> o3 AAd dujd A~ &-dNg ARRE F
%3} th(Gharahdaghi F, et al., Electrophoresis, 20:601-605, 1999). FZ% oz A3S by ~3b

25 mM ¢EF ulo]7}H dlo] E(ammonium bicarbonate, pH 8.0) &lo|x E&A(trypsin, 10.15 mg/ml) 3}
AL 37ColA a7 W Fek X 836}034 Bagl Felol =% 5% v/v TFA, 50% v/v ACN &< o]g3lo] F&3}
Fom, o] HAge Al WM g 7 Iy AHEVE ol&ste] AxAZT. AdxE PEre]=E 50% ACN/0.1%
TFA & &A1 =, %%7]iﬁr§ﬁ:ﬁi] 718r8}e] MALDI-TOF-MS A]2~¥l(Voyager DE-STR instrument;
Biosystems, USA)S ©o]&3dte] EAFS FAsHAH. 4% Hetol=o] A A& (peptide mass
fingerprints)< Prospector AAFo] E 9 MS-
FIT(http://prospector.ucsf.edu/prospector/4.0.8/html/msfit.htm)S o] &3sle] g on wamza 4o
23k MS-FIT HlolEjHlo]~2 = Swiss—Protg o]&3l3tt. Wiz FAHS 433 Ay, 2-HEDS ~E 2 3ol A
bl gko] 3uj) o] F71sk A e F3k4 ol CheZ(Chemotaxis protein cheZ: CheZ)2 QU= JATH(E 1)

¥ 1
2-HEDS ~Ed 2~ ZZAA T&Fo] 3 oA F713 vildo] 54 A}

A=} ol & AR A oy o] & SAA D /EA A awmop’ A3 W)

A %]:(kDa) 1 = "1 0 UH
HE
cheZ POA9SH9 Chemotaxis 4.44/23.98 30 3.02%+0.38
protein cheZ

ai A A WE = ExPASy Proteomics Server(http://www.expasy.org/)olA 42 AKX AL AHH 5ol
=
b: A& 9= "ALDENTE:PEPTIDE MASS FINGERPRINTING TOOL"(http://au.expasy.org/tools/aldente/)S 9]
&3] 3kt

<A Ao 3> hG-CSFo] G5 W+ WE|(pET-hGCSF) & CheZ &3 & W] (pET-CheZ-hGCSF) &) A=

B OagAEe 7] <A 1> R <AAd 209 WHos H4E 83 sEdx sl Hey wdZel S
AT DA ChelE SRRAREIR TP BANEE Ax

hG-CSFo] 5'-=hell Xhol, 3'-Dedell Hindll AFFad JAAFHE EEF3FES hG-CSFE cDNA AES 7HA&= ¥

BE 902 o] QI3 7 G-CSFo| cDNA MAS ek MEHS FPOoE sfo] hG-CSF Fd4e] 9471 A<
< Zte 7 79 ¥4 DNA[Z2tel I: 5'-CTCGAGGACGATGACGA TAAAACCCCCCTGGGCCCTGCC-3(AMEME: 2)'9F =
Z}o] © 5'-AAGCTTTCAGGGCTGGGCAA GGTGGCG-3(AME¥&: 3)']E AH&3to] PCRoﬂ ol& AxF hGCSFE Y

FERGT. MG-CSFE ARIEC] AANT FARES 2= F 17509 opveal NAS 3

e

FEZ3}F o hG-CSFe] N-Zd F9lol= Xhol Agtah H9o ufz o]ojA ﬂEi]i?]L}ow
(enterokinase)ol| 93+ A3 9(DDDDK; A EHZ: 6)2 2t A7 8 %ct. P(RE DNA SFa4A0e8 9
[0.25 mM dNTPs, 50 mM KCl, 10 mM (NH,),SO;, 20 mM Tris-HCI(pH8.8), 2 mM MgSO,;, 0.1% Triton X-100]¢|

(template) DNA 100 ng, ZHzte] Zzloln 50 pmolS ¥ U2, Taq DNA TFEAE o] &dlo] 3313
Zﬁgi—‘: 95Tl A 30%(denaturation), 52Cel|A 30%(annealing), 72TCol|A 60%(elongation)® /SXJOP@

% 308 FasIGitH(olsl, 7l BE PR 593 o] gl ¢ 479 21d& mE Fojth). P(Rel &
EQ thE S%E DNAE 1% ob7k=2 A(agarose gel)S o]&3te] FElatal S3E DNAO] 4% 23 Xhol 3}
HindllZ A3}o] pET-28a(+) (Novagen) LAME| Q] AFE A Xhol¥ Hindll AHelol] A9etdar, o|e} o] wt
Eolx Fyan =g 'pET-hGCSF' 2tar Hrgatqict.

N ow
oft 1%

o[o
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[0068]
[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]
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w3, AT o Cheze] FAAE 85317 98, E. coli strain BL21(DE3)[F ompl hsdSy(rBmB )19 7%

il

(genomic) DNAE FE3lal o|& FPo2 3lo] AA I=E A 2147 opvik(Agds: Doz FA4%
CheZE PCR W oz FXalgict. olu] 5 ddel] Ndel Algtai 14 AEE, 3" ddol Xaol Algtai 14
AEE Yol PCRE T =M SH¥ DNAEH O 5 deko] Ndel, 3''2thol] Xaol A &4 F-95 =S 3t

<
i

SATF. 7] PRE A% Zebolwi= vh&3t 2tk 1) 5'-CAT ATG ATG CAA CCA TCA ATC AAA-3(MEWZ: 4)' 4
2) 5'-CTIC GAG AAA TCC AAG ACT ATC CAA-3(MEW=: 5)'. “47] Alx=8 pET-hGCSF Zet=v| =5 Ndel 3} Xhol
o A ste] WE 9] Ndel3} Xhol Ae]ol PRE S FFd CheZo] FHAAE Ndel#t Xhol ©.& 74z} A 25t

A3k i, ©]E 'pET-CheZ-hGCSF'gka g shgltt.

<A 4> A2 giAe] 784 dE D SDS-PAGEE o] &3
<4-1> AT FAASA Az

B 21258 &33k(Hanahan) o] 7]43F ®¥ (Hanahan D, DVA Cloning vol.1 109-135, IRS press 1985)¢l] <]
3 A7l <A 3>oA A xE W@ E Q] pET-hGCSF % pET-CheZ-hGCSFE ™4+ BL21(DE3)(Studier and
Moffatt, J. Mol. Biol. 189(1):113-130, 1986)011 Az7A Woz FAHIAA7 FAAIAANE A2 TS,
FhetolAle] E3E LBEiA] (4100 mg/L Fhtutol i) el A s kste] Fhnfolile A4S vetdle F2YE A
Halgith.

il

<4-2> A FAAEA Y WF £ /AR 2d

A7 Azd 2d wEHz g4 d3d ddy dAARAE o]&ste] @9 hG-CSF, ¥ CheZ9t §3d hG-
CSF= *ﬁﬁo}%iﬁk 8AIZE o)Ak mikEl Tt wigde] ARE I wlek LBuIA(+100 mg/L Fhueelal)el %
(%) v 37CelA 250 rpmo WiFR Ol ODgo7t  0.5¢1  olZRE wo] 1 m
IPTG(isopropylthio-B-D-galactoside) & #H7Fste] AxF FAAY BHE FEstitt. PG 37 & 54
ZA0 2 3-4X7F o wge b A EEERS 4TA 6,000 rpn S E 5E7F QAR S 7A AAES 3
3}"3"7 3lE A AAES 5wl Ha £N[10 mM Tris-HCl =N (pH 7.5), 10 mM EDTA]e] &EFsE )L
=29 #27](Branson Sonifier)E& ©]-&3ato] gt ivk.  dhal] o] A4 (13,000 rpm X 1035:) tel A

@M il SHAE FEsta, g A B SHAE 242 5 X SDS(0.156 M E@]2-HC1, pH 6.8,
2.5% SDS, 37.5% =@M, 37.5 mM DIT)9} 1:4= 4] 100TCoAl 107 #3vh.  # AIE+ 12% SDS-PAGE
7 (sodium dodecyl sulfate-polyacrylamide gel electrophoresis)(12% Tris—-Glycine gel)ol]l ZW3}ar 120 Vo
A 3AIZE B ARE AN v, FERAl G4 BRe R e & gagto v Ztzte] Axy T v
2S5 A (Densitometer, Bio—Rad, USA)Z &Q1&ta, =8k 1o wie} &= (%) S AASE .

=

e

ol
ol

T84 1
2% A5 AT A 58 (ug)< 100
rs) A 0)— — = I
- N A ST (ug) + B A B O AT T (ue)
I A3, CheZ §lo] hG-CSF7} &5 HdeE 49 7184 HAEE 4-5%0 33 v, CheZet hG-CSF7F &3 &
dAE Aol 98%2 dA3] S7FE AL FASSTHE 3).

<AAld 5> CheZ7} EElH+ AXF hG-CSFe HA & o] &4

= I AES Y] <Al oA Alxzd §ILA WE (pET-CheZ-hGCSF) = Bax ke o+t BL2L(DE3) &
ojg3te] A= dMAS A F oolE AAl % Z4sH. A7 %@@%xﬂ—c pET-28a(+)E AHE-37] o

4
g 29 6719 3] 2E W (histidine)o] YA 3t 3| ~EHY F&FsH oz
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[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]
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ol 3 NiZ 4 3} aEnEagyE 53 AA7} 7bssEE Ni-NTA o}7FE = H]=(Agarose bead)(QIAGEN)Z
Akl NiT 4 ek ARvENAE #3 2 Ak

TAHeR, AEE AT F 13,000 rpmol A 107 AAFE R e, SElE S 5538E o8 A
A& A Ni-NTA op7b=22= W =(QIAGEN) 500 mL¥ AZAIZATE.  Ni-NTA o}7pz= Hl=9f Hhg-A|

3+ 5N (binding buffer)[pH 8.0, 50 mM A%F ¥ ©]E(sodium phosphate), 300 mM 3} YEFH(NaCl), 10
mM o] thE(imidazole) ]S AM&3le]l A AR, Chezet §3Ldd S MA[(His X 6)CheZ-(AE 27|}
ofA] H-91)hGCSFlo] E3FrE|o] Q= A HF} Ni-NTA o}7f2 2= nl=eo] AL 4ToA WAL 247 o &
B3] A2gA71 & 8 mLel AlE 4F N (washing buffer)[pH 8.0, 50 mM AF X2#Ho]E(sodium phosphate),
300 mM 938t HEFHFNaCl), 50 mM oJw|t}E(imidazole)] S ©]&3te] F W AZsATE. o @A PBS ¢35
SN [PBS buffer; 137 mM €3} YEFNaCl), 2.7 mM F8 Z-HKCL), 10 md Al 12PFEF (NaHPO,y, 2 mM A

1425 (KH,P0y), pH 7.418 o]&3te] s o F7t=2 AT, op7tR2 = vz 2o &= (His X
6)CheZ- (e Z 7] oAl F-9])hGCSFol| e 27 folA] &M (enterokinase solution)[NE]Z7|vpolA]l 5 pl, 10
A

X Qe 27| oAl =M 50 ul, PBS 445 pb(Invitrogen)] 500 wS F7}ato] 22TColA 12X7F W& 7] a1
&2 ¥ (elution fraction)& ®rol 13,000 rpmoll A 154 &< Al stel 7 B84 |95 8313

o, 2Eek AES SDS-PAGE #AES F3 CheZZ7b A|AR FAAE hG-CSF7} o1d38] 7184 FH= ol A5S
golstda o]ZE A AAE hG-CSF= w2~ 3-<17F G-CSF @Y & &4 (mouse anti-human G-CSF monoclonal
antibody) (Clone 3D1, Santa Cruz Biotechnology Inc, CA)E o] &3 ¢ 28l E2F(festern blot) #2418 E3d}o]

FA% 5 ke

AN 6> ABF oY BH(D) L B¢ 994 23 7= B

2ougzise EK—AwayTMresin(Invitrogen, Germany, Cat. No. R180-01)E o] &3}l A7 AA 5 ALFAWA
el

L 27| ol A S AAsI, de|Z7|YolA7E AAE €92 microcon YM-10(Millipore, Ireland) 22 CD #4
)

< 98 28 FIF FF(0.4167 ug/pl)dt FAS A AES FHET. Y] 6" AFF hG-CSF A
Zo 72T ALDATLA( )l 9 F5ke] JASCO J-710 EFA LA (spectropolarimeter)ol] &3 9F G o]
A

A BFD)E BASAT. A7) WHoeR AHAE AR hG-CSFeF dA X580z FvlEI Y= hG-
F[Grasin Prefilled-Syringe(Filgrastim), Kirin, Japan)]el @& 23 Fx& vluw 43 A3, w43
W 22 F2E MRS FASATHE 5).

T 12 A4AEQ 34 4 2-HEDS ~Ed 2~ FAEAAY i (E. coli) BL21(DE3) T A (proteome) & H L
B4 Aahe dehle a9t

(M= AEAR 274 5 2-EDS 2B A 947 st i dhdAe) 229 A d7]1952 ojvAE HERN

(B)= A44Q $7 2 2-HEDS 2E# 2 Sl A 9] Cheze]l AiAQl 23k ZEg wlag e Zelr},

% 2 Az FYT A AFAAMG-CSH) BE wAME, @ hFE Chezo] FA4E §FBAREUL o
$3he SRR RAEE dehls ageld,

(B Hiss tag @ elel2yvobdl Agh 2912 ¥gHa h6-CFel 3 $AS 9% Tehav= We 2 dehys
EEDIES

38 hGCSFe] ©E wE, 9 CheZE SUUANEUR o] 88 §3 WAL SISPAGR BAF ARE )
= oagelni(l ¥Ab m S AZE WAE ol AE SaEel shed BE 9 IS Azd dgd fd A

o= =84 8.

e

(A)¥ hG-CSF ¥+ 23 o] SDS-PAGE #4] 272 VehllE 1ol
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[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

(B)= hG-CSFe} CheZ &3 &
(C)&= hG-CSFe] &5

= 4% AT hG-CSFE] SDS-PAGE #413} 19|
A A 1 AR AE SR JheH B 2
$4 22) (SR E FAF h6-CSFE UEhath).

(A)—E e = MO}zﬂ Aol o8] Chezs A&
& UEhiiE 23l

(B)& <lE|Z7)olA]l Aol s ChezS AAT F,

W oo},

= 5% AAS hG-CSFeb A hG-CSFe] &l 23 %

Aol Aaks yehlis efzolr,

(A)E CheZ::hG-CSFEH-E] el AAT AZx3 hG-CSFS 48F oA (o= +

et
B 498 BF h6-CSFS 998 oA EF(D)o=
=9

=3

" 98
" 64
- 50
" 36

=22
=16
Mw
(kDa)
(B)
H 3
0
EN
<l
b
o -
&r
5
<0 i

H-AEdA 2—-HEDS

5, A A

A A

&l SDS-PAGE 24 A¥E dehlis el
B3, 9 ChezZob hG-CSFO] &3 2@ Alxo) 7F84(0)& Wehls aegzelrt.

A28 Eek(Western blot) #4 ZA#E Veh)=
A hG-CSFe] 7184 #3;

o WHelw ol 9

Z3F hG-CSFe] 2%

=

2 3:

=31 10-2010-0077680

ol H(M:

ZAE hG-CSFel &

%3 hG-CSF9) 7H&AS SDS-PAGE ¥-418 Aw}

*> HEDS ﬁEEll

" 98
- 64
" 50
" 36

- 22
- 16

A Mw
(kDa)
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k
:
[\

. 6xHis | hG-CSF Kan*
o M ot
Xhol Hindlll

[PET-hGCSF]

Enterokinase cleavage site (DDDDK)

B) 6His| CheZ I:.c-cspj_w_
[ )

3 4
Ndel Xhol Hindlll

[PET-CheZ-hGCSF]

_15_



k1

ZIH=d 10-2010-0077680

(A)  «pw (B)

148
98
64

50

(kDa)
148

L
dai

98

1)

64

Il

36

36 l"'

S IS M_S IS
from wild-type from recombinant CheZ::hG-CSF
E. coli BL21(DE3) E. coli BL21(DE3)

[PET28(a)-GC'SF]

16

© o

Hes (Yo)

pET::hG-CSF  CheZ::hG-CSF
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k
N2
LN

(4)

(kDa)

M 1 2 3

CheZ::hG-CSF
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k
N2
(%))

"—\F
—
s
—
=
~——
k=

S M=l hG-CSF
A A
: :
0 0
W | ¥
[ 0
g
: ;
- -1
J
& &
L |
W =2 %2
g » g 4
-% e e ] '”|------i---t---i---l
20 0 ] m A W
% (nm) I+ (nm)

P
<110> Korea University Industrial & Academic Collaboration Foundation

<120> A preparation method of solubility recombinant protein by use of
Chemotaxis protein cheZ as a fusion expression partner

<130> 8p—-09-09

<160> 6

<170> KopatentIn 1.71

<210> 1
<211> 214
<212> PRT

<213> Escherichia coli
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<400>
Met Met
1

Arg Glu

Pro Asp

65

Asp Gln

Trp Phe

Asp Thr

Asn Ala

130

Thr Gly

145

Arg Gln

Arg Pro

Thr Ser

Leu Asp
210

1
Gln Pro

Ala Arg
20

Leu Gly
35

Ala Arg

Glu Arg

Met Glu

Ala Asp
100

Arg Gln
115

Gln Leu

Gln Val

Leu Leu

Lys Arg
180

Lys Ala
195

Ser Leu

Ser Ile Lys
5

Ile Gly Ser

Leu Asp Gln

Asp Arg Leu
55

Ala Leu Asn
70

Lys Ser Ala
85

Pro Ile Asp

Phe Leu Ala

Leu Glu Ile
135

Ile Lys Arg
150

Met Val Leu

165

Glu Asn Gln

Gly Val Val

Gly Phe

Pro Ala Asp Glu His Ser Ala Gly Asp

Leu

40

Tyr

Ser

Lys

Leu

Asp

120

Met

Met

Leu

Ser

Ala
200

10

Thr Arg Met
25

Tyr Val Val

Val Glu Ala
75

Ala Leu Thr
90

Ala Asp Ala
105

Val Pro Ala

Met Ala Gln

Met Asp Val
155

Glu Asn Ile
170

Leu Leu Asn
185

Leu Arg Asp
30

Ala Ala Glu
45

Gln Met Thr
60

Ser Gln Pro

Gln Arg Trp

Arg Glu Leu
110

His Thr Ser
125

Asp Phe Gln
140

Ile Gln Glu

Pro Glu GIn

Gly Pro Gln
190

15

Ser

His

Asp

95

Val

Phe

Asp

Glu
175

Val

Leu

80

Asp

Thr

Thr

Leu

Glu

160

Ser

Asp

Ser Gln Asp Gln Val Asp Asp Leu

205
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

ctcgaggacg atgacgataa aacccccectg ggecectgee

<210>
<211>
<212>
<213>

<220>
<223>

<400>

2

39

DNA

Artificial Sequence

hG-CSF primer I

2

3

27

DNA

Artificial Sequence

hG-CSF primer II

3

aagctttcag ggctgggcaa ggtggcg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

4

24

DNA

Artificial Sequence

CheZ primer I

4

catatgatgc aaccatcaat caaa

<210>
<211>
<212>
<213>

<220>
<223>

5

24

DNA

Artificial Sequence

CheZ primer II

39

27

24
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<400> 5

ctcgagaaat ccaagactat ccaa 24
<210> 6

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> enterokinase cleavage site

<400> 6
Asp Asp Asp Asp Lys
1 5
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