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1) LT Er (fusmn expression partner)i*ﬂ E]% 'C}EL @2 (Glutathione synthetase; GshB)<]
N
3) 7] BAAZIAESE wgete] Az dwlAo] S FEsla o]F FESE dAR TANEE AR o
)

AT 2

A 13 QlolAl, GshB: AGME 12 Z1AEE A SH0% s Axd v Az,

AT 3
zﬂ 18l oM, og dde ), A, AEFEA, 84, 72 9d, 83 2 AL Gdz o] Fox
2RE AUEE= PESHE S48 zte A8 EA o st A v Az

v Y A A=A (granulocyte colony-stimulating factor; hG-
HuH
)

A 13l QolA, WAMEE GshBel FAAS Sd wHA fAA Aole] B ABEE ANRAS F7HH
o TPHe AL BHOR St AxY wuae] Ar.
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Al 5] ol g AFE A AXFEE= Xa o elARe | <QlEZ7|UA] <1459 (enterokinase
cleavage site), AUlUA(Genenase) 1 UAAF29] 2 F(Furin) IAF-HZ o] Fof Fo2HEH A 5= o
L SRl AS Ao e AT vl Ay,

WEl 24 pT7, pET/Rb, pGEX, pET28a(+), pET-22b(+) = pGEXE o] Foix
o] g3l AL EAOR 3l AR drud ol Az,
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cleavage site). AUl (Genenase) I €1213.¢] 2 el (Furin) <1239 o207l o 2RE Muws o
L 3l RS 5o St fHA AXEYHE
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A 1539 glolAd, FANHE & 2B)2 BAHE AL 5O s wAvY
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A3 19

Al 18] Azl os) Alxd Axd &9 S,

AT 20

A 58Fe] Azl o3 AFE GshB7} AAE 74 o v,
3 Al A

gt o] yAer dg

7l & & of
B oo IREE]e 3 E A (Glutathione synthetase; GshB)E ST EVRE o] &3l AX3 whilz ]
Azwge B3k Aoer Bl AAMeAE 1) U EY (fusion expression partner)?l GshB, 2 & &
Ao fHAE A4S ”el’ dUEE Azxste 9, 2) 7] S@UHE sTAME EYste] FAAFAE A
Zote W, 2 3) 7] FEABAE wigste] AxF dudel HES fsta olE FEIse 9AE XF
St Al dulde] Az, 2 A7) Al o] Az AxY dudd #sk 3o

I

rlo

AA el 74 IHTF+ B w7 didAxze AV dFETE AL F5 23 2] Ads 9 o
ul deom, AR U ol wAE FAPFEE AF3h= §A °1Z}7P AgctE Aol e A th(Pluznik
and Sachs, J. Cell. Physiol. 66(3):319-324, 1965; Bradley and Metcalf, Aust. J. Exp. Bio. Med. Sci.
44(3):287-299, 1996). AT A=1 2 (Colony Stimulating Factor)® ZH &= QAE(QEF71, EPO, M-
CSF, GM-CSF % G-CSF %)< A4 ZtA¥E(progenitor stem cell)ZHE d AMxEe F23 H3IE Zds=
338+S st=d(Nicola, N. A., Annu. Rev. Biochem. 53:45-77, 1989), EolAd uwg tf&3} o] FI 4
ATk 1) M-CSF(AT4 diAAE A=F04h)= 2 o4 di2AxEe] ZAE A7, 2) GM-CSF(HHEAd 9
7 9 A gANE ASAdhE FEAd W8T e O giAAxEe] HEE FA/ B A TAE
A4S A=ska, 3multi-CSF(theid ME A=Axh) & vl std thsid ME Ao 2H83ste thaid Al
xo] FAE AL, HGCSF(HFET oA A=A = AHAE HFF TAE A2 H(Burgess et al.,
J. Biol. Chem. 252(6):1998-2003, 1977; Burgess et al. 1980, Biochem. J. 185(2):301-314, 1980; Nicola
et al., J. Biol. Chem. 258(14):9017-9023, 1983).

ozt Y oA A=A AH(granulocyte colony-stimulating factor; hG-CSF)+& <F 20 KDa«] [ R
A= 179 A A (chromosome) ol EA]gkct. A2 Ml (macrophage), &8 THX, o]"ﬂ:- R B
of o3 F2 AANEY SFF FEY FA, AT AEEFEY EFT AERS] Hﬁ} 9 s 55T AEe]
g 5o dets drfa g A 91f4(Nagata et al., EMBO. J. 5(3):575-581, 1986). A A hG-CSF= A
A QJellA TFTe) wF B AFskar, IL-39F @7 ZFEsA oAE, AL D ALY A FAS
A=l JB wEy nlolA R ul A EF(myleoid leukemic line)E hG-CSFoll &3] A4EE Aow ddlA ¢
t}.

hG-CSFo] 47 &

{

Y
:

E T 2ok 1) W oby 3¢ ARl 537 gadel el 8% dEdow 57
3,2) oM, ATHE, ek, e, 2 7 1
dtaMoz At EEF 44TE AE %A F gonl, )
Fo A& ABATI, 4) A WYY NTY W wg B5 NP T
FALTE AWV, 5) HAY EE S0 4 g

BA7I9, 6) $FF Sstamel o Y =

]
valuations Annual 1993, American Medical Associations p.2232-2333).
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7| AN v ] SASBOE W B H-CFE ko 9] sk o A FAFd Awr
FolAth. T 3 hG-CSF FUAE FRste] uigitold w@AYE Pel F2 AFHo] Srh(isava and
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Kumagai 1999, Biopolymers. 51(4):297-307, 1999).

S HAIEY (fusion expression partner)= AREE7] A= #AA vl de] & 7184 ddE, g7
Z P34 2 =2 AN 59 EAS -k sy, v Fx4 bAAd E ALt

A 2 A= Yo, A ] TZA oA %H”ﬂo] 3 25 34
T, 92 pl, =2 AFYE 9 dud Fx A Edo] xshE] v A )AA
4 2 H ] Bag v} oy (Park et al., Appl. Microl. Biotech. 75(2):347-
1 2EH2E Jtehe oz alde] x4 tdAds

R EE FAVINE BRSNS EEREEEE

e &
O
0,
o
o
2
o W

25
ol
_

= R Fol 7hsat HA FH FwIF wEA

o Axg dudS sy 9 dFEA Wel ARRHI vk, dukxow 5“43394 3%}
? v TR A =S Fv uYde d¥F (molecular chaperone)?] E=f¢] Qs o
Al Aol gwlA 3z R FAAA A=

Nlo mﬂ

1 & fh T AUHeR B FxE e v
*3@@ A9 B84 S$HAE Y 7FsAol =9(Ding et al., Acta. Crystallogr. D. Biol.
24 wde) F8EE Folv] As), dgwel o
218 (Hammarstrom et al., Protein Sci. 11:313-321, 2002)3}AY}, tb<F
# 4 38(Qing et al., Nat Biotechnol. 22:877-882, 2004), w2} Aks|&
g o] FAE (de Marco and De Marco, J Biotechnol. 109:45-52, 2004)
714 HAA o2 ALEsts vHe g EY e B4 dhilE S EaA]o dk
i AA R gt HellA g dde] 7HeAd e Bde fieske o
AHEY7E A Fd et Oj?ﬂﬁ HEo] - (Esposito and Chatterjee, Curr. Opin. Biotechnol.
17:353-358, 2006; Kapust and Waugh, Protein Sci. 8:1668-1674, 1999; Sachdev and Chirgwin, Biochem.
Biophys. Res. Commun. 244:933-937, 1998).
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Al & /]“o}~ g &Y (refloding) ¢ HY F FH(post-translational

process)o] HQsRg whuld Wy & F7bAQl IS QTete] AAA HlE&de] 8ds ATsH o
(Marston, F. A., Biochem. J. 240(1):1-12, 1986).

olglgh FAHE FHI7] faEA it el HgAor AiEE Ao dEx 74 viAs g3td
HEUR &8ste] 53 whulzo] N-wvke] §FAA HAstE ZEFE|EE AAeE B EC] AT EH AT
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-0l ~-A 2 a A (Glutathione-S-transferase, GST) o] U}, o]&dt FFAIANEY = 3} A=ZrtE 1
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et al., Biotechnology(NY). 11(2):187-193, 1993). &1} o]#3 FFLHAIEUEL o|n| ofifeldl &3]
2 SFEo] Qlo] 2 29d B Alofe] mET. wEkA FITHAJEUREANS VisE T F UE MEE F
I EV 9 wao] AastH tEo] AEE /de §FLUATEY dlojB g F50] Q7F

o], B WYAEE WFFAA BHAAY ng Ei
A8 AR e SWIRAEY Sl wdsid

=2
<

a.
-

o

=

<

@
=
=
=
w

=

jay
a
ol
1o
[>
[t
o
[>
et
onl
>
k1
_>'i
__)ﬂ‘
BN



[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]
[0019]
[0020]

[0021]

[0022]

[0023]

[0024]

ZIHSd 10-2010-0077683

(Glutathione synthetase; GshB)& r=3}o]

2 99l G-CSFe] §IUAREYR o § )
A9 A, e e hG-CFS LANAL GshBE AV FOIE hG-CSFE 184 AR ol %@ 2
Gow 8 H-CSFe] WARE S FEA LAHE FANY 4+ A8E oA B BHe

ST

¥ oagel 2He wude 4ue A 4EF AEds BPNAE AA PR APAL fAS%E O
U A FREEE PYELE DG BH DA B b WEY FHTAREUER o) atol
DAY} AR pro] AxF WAL /HEH FHE YW PHS Ase Roln

A S ETH
47 BAL GyE] dste], ¥ odge

1) 33 aE (fusion expression partner)®EA ZFFEE]S 3 & A (Glutathione synthetase; GshB)¢] -
Az, D oA o] fARE AAS HHWEHE A|xst= G,

)

3) A7) BAADAES wjgele] Axg dwAde] S fFrla o]E F£EEE wAR FAHE XY v
Aol Az Awgct

g, Bouye ] Azgel glolAl, GshBe] frxAbel oe vl fdx) Apojo] dhulE Adh g QAR
A8 FrHH ez Xgsie dduEe vE AdaihEs A 2 X33 GshB7F AAR 784 99
il o] AW S AFdr

T, 2 dge FILAREURA GshBe FdxF 2 9l @A FHxE et A AXEHEES
A &3k},

T3, B oAl ) AR AXEYES ¥dets HIAHE A3

T, B Ui ] dddEr dAEdE FAAIAE AFet

obel, E whie ] Az g3 dilde] Fri¥om whild AREAES 2dte] AZE GshB7F AAE

z ¥

2 dye AEe 2Eds AHNAE F2A AP E FAS ddPe] FUiEE SFEHR FdEax
(Glutathione synthetase; GshB)E §FTHIEYR o] &3lo] Ax3 dwlds& Aibste WHoR 7|&E9 §3
HATAEY7F 72 s 784 Heol #g AE FET 4 9Jornz uRIIIA 9858 Ee 4GS
ANz Gl Ag ALkske] 9lo] F HA ol&d F rt

ool glojA, 8o "] @A (heterologous protein)" FEXE "EZA il (target protein)"S @R
7F diEo R AAtstaal s oA EA, Az ddUE ] gids It FYwEUEHEE A
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Eodbdo)] glojA, o] "AxF wilA (recombinant protein)" HEXE "S- (fusion protien)"S ¢
Qefjctuigde] Mgl N-Uo e C-Ude thE o] AAHAY tE ol A do] Hrtd dAES
oujgit}, B dtyo] FIUHATEV S 4 wildoe] dFAE A §F 9Ud FEH £=E oid ddgsh
off 93] §FHAIGEYI AMxF §F SN ZREH AAE 574 dujde] AQxd dids ofu|sit,

2 o] Qloja], fof "IdHAWME "= HFHE ] AAlel AFHE F7) | Zs7besstAl AdE B &
FRAHEE doslsie dHoR S A8 e 489 DNA £t a9 e FUidde T2 EE 9
TEYE AEs xsstty. HAYEE S o] EHAl MAIAE, s olde] AdEintA, Elotuldst &
oo Tk ¥, HEYEE dud oz ZEauE EE dlolgls DNARYEH fFEIAY, e & U9
225 shisin

olal, ¥ IS AbAs] Hct

¥oulhg e

1) 3433 E1 (fusion expression partner)®EA] =+ Bl &4 & (Glutathione synthetase; GshB)e]
Az, 4 o dulde] §HAAE A4S HHANHE ]7‘3%';— A

2) A7) HEHEE M2 EYste] FEAHEAE Axdte @Al 2

3) 37 FAAZAE vt A3 dide] HdES fFEsta olE F5Ihe |2 A= J =3 o

271 Aol oA, 9@Al D] GshBE AEMS 12 7|AlE = ofv| =it Ad&
o wpeAsht ol FAEA dom, AVl MAF} 90% oo =& FEdE M
o

Mol ol wAl Dol e wuae g4, A
Tolzl woEHH AE¥i ABH BYL e wMAS g
= =]

A7) Az QelA, WA 29 FRATE AAE(E. col NS AgEHE Aol migAE ool @HA o
e,
ER, B OIEe ] Azl geld, w FAsh sle WA AR Aol

—
T
T
L
o
=
, T
o
[op]
w
D“

42 el B<] L]
"4 JAARLE FrHHoR EIAA A A2 §F G 9 ASdaAE Agste ©
= GshB7} AAE 7H&2d o) dilde] Az Hs AlF st

A7) Azl dojA, A Adtas QAAHEYE Xa AR <129 Qe R7]UA 259 (enterokinase
cleavage site), AUIUA(Genenase) I AAF-9] 2 F&(Furin) AAF-HZ o] Fof Fo2HE A5 = of

L 3kl Aol wigbAatar, M ZIIVA Q1A RS Aol Y& vigtA s oo @A et

2 dHAESE g Gl @A (proteome) T AFSHAIQ] 2-HEDS(2-hydroxyethyldisulfide)dl widste] =2 7}
S I5E HdEHE g do] EAsta, 1 wmEe A HY Ty 55t Ao 5 gwAe] Jhe
TE Foln TAYS FANAE § Ju §HLAREYUR ALEE § S Aolghe 71 sholl, digwe o
W ol Aol whul el 2-HEDS AE s AdEjolAe] d@iAE 22k M7]gs B MALDI-TOFS& o]-&3ato] £4135}31
o a2 Z¥, SE 72 A4S Asfste 2EdE 4 ddA 7HE8A AuE o] 3u) o Frhe o
Al GshBE AU THE 1 #Fx). e duldo] B84 SHPAE o|FAY HdZFo] o= 34 3}
o A GshB @A 7}8A4 o] RiR Tt ZAE FalA GshB g AL FxHo g w9 AT
Bk ofygt 2o Yol 2Ed 2o tiEgsts wrtUFed #AEFHUSS & 7 AT wEbA 2Ed 2o
e g A 248 e 123 GshBrl §FLAREYRA o)L 5 9SS & 5 9l

P AYAELS GshB @A S FHAHAAGEVRA Y a848 AT $8l, GshBE hG-CSFe] ofr ko
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EE, B ouge 4] HEUME SR FAEgE FAA8AE AT,

47) BN E $PTAREULA GehB] fH14 % sld Bude] FAAE EPSHE HA4 AsEGES
S ME o] MFAsht oo BN Wtk Y] GehBE MDWE 12 A AEE opr it HdS
Bk A2 AHSsE Aol wgashl ool @AHA @or, 47 Ads 00k o149l £ FEAS AAE
Ade B A ST A7) S wude g9, BA, ALFEA, 5h, Tx 9w, 94 2 Ax o
WAR oFolxl FomH AUt ARehd $4L 2t wAe Asshs do] ugkala, hG-CSFE A}
§3h= Aol Y% mpgAsh o] HEA gt 7] SFAEE WIF(E col)S AEFE Ho] My
st olol @A) st

¥ 3ol GshBE §EMAREUE o]§8 AxPRoE Az AXF DS Fo uE Heyon Bl
Ha, HAY 5AF wud pa2 gsne, B84 $UA aTHAd WAL BAAe o EY
(refolding) #4< Akd & 9tk Wi HAe] oRg Ei A9l Axd Bude B4 Gudw ol g3
o o] AAE % glth,

4 Al o
oleh, ® WEe 57] Aol ols) Aals) At
o, 8] A B e dass A9 %, B uye] yigol a7 Axd os #AHE e otk

<AAd 1> dFE SRR B
A-1> AR 7HeH waAe 85

B oEASe gAE BL2LDES) FEE Auelel wmAa BAe AN, 8A7 ol wkE F7 W
oo lng LB WjAe] HEF T MPNA 37CAA 130 rpno WS dulge] gupe 4
Qe Adelel weel 33 T2E o|RA Ta b 2Edx ahoA 2

& T@es 1B WX T uPe] AnE AEe FAF x4 MFIAAHAED). OFBL BE
ODsoo”F 0.5 Z==&3FS wl IPTG(1 mDol 98] F%=(induction) AT, AME8IFAS 4TAA 6,000 rpmS

2 A Beete] dARIAES 35 H 40 nM E s 5 N(Tris buffer)(pH 8.0) 22 23] AlAskqlct. Al
g gt JAES 500 wel T FM[lysis buffer; &M F-#loHurea), 4%(w/v) 2=(CHAPS), 40 mM E
Y(Tris), @M Bads #Alet £FE(protease inhibitor cocktail)]oll @Ed & &3 7|5 o
skef whafstalvt. Al S F 12,000 rpm, 4TAlA 60w7F AAEe] sto] A s AAR H e
w2 BEelgict. wlolo-#t= wwld ¥4 J]E(Bio-Rad protein assay kit)E o]&3lo] E2E A5
WA T8 AR, 30 mgd] 7HEA WA S 23t e AedE FY5te] Agst & (rehydration
solution; 2M Aol & 9-#ol(thiourea), 8M S-@loF(urea), 4% w/v F2=(CHAPS), 1% w/v DIT, 1% w/v °l&A <&
A8 A (carrier ampholyte), pH 4.7]9] #Esle] 2291 A 7|95 (2-dimmensional polyacrylamide gel
electrophoresis; 2D-PAGE)® Al & -80Col &1 #3ttt.

S s

<1-2> 2319 A AZGE S 53 AT g9ds] B4

22kl A 7195 e o8kl AAlel <1-1>¢] WHo R 53 txaty dgae] ddAE B4kl

A7) WERdd duds piEE EEsy] 9 1Y s1dd E2YAA L viole-g= dE [EF cell #7149
%% (Bio—Rad Protein IEF cell electrophoresis system)< ©]-&3}5 o, A3 pH 4-7 H9le IPG A ~E
H(17 cm, ReadyStrip)& o]&3te] A3} §dof x3x o] Q= SHAS oF ¥ ¢ A3 k. 500 V
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ol Al 2AI1ZF, 1000 VellAl 30%, 2000 VellA] 30%, 4000 VoA 30+, 8000 VoA 70000 VHr(Volt-hours) &<F %
gk, ASskE PG A 2EYLS 1% DITE 238t dx BP3t &9 [epuilibration solution; 50 mil E
Y 2(Tris), pH 8.6, 6 M -#lok(urea), 30% v/v ZE|AlE(glycerol), 2% SDS, °ftre] HEw#lis EF
(bromophenol blue)]ollA] 1587F ¥+3A71 F 2.5% ofo]Q Lol Eolulo]=(jodoacetamide) 7} E3+d B33}
Solo A 15%7F vESAIZTE. BEPstE A ~EYS O v dwWAS ExpF o3 E838h7] 93] PROTEAN
IT Xi cell system(Bio-Rad)& o]&3te] F+ WA HA7195E& Aldstdtt.  Rabilloud ®(Rabilloud T.,
Methods Mol Biol, 1999)°] whe} &-AM(silver staining)S Fa|4 vz A8 A=, dAd AL
UMAX powerlook 1100 scanner @ 271-& &}il Image Master software v 4.01 (Amersham Biosciences)= ©]-&3}
of Ao Hole 7} whild Agte] ofdd WL WslE F4 9 BAste] REH AT FoAA S oA ¢}
2-HEDS ~E#| 27t 71zl oA o] ddsks v £A4¢ 5, dit sz Fe-Rno ~3 237t
30 o] FUkek A A%k HAEGITHE 1).

<A Ae] 2> MALDI-TOF-MS &4 & ©¥d 53

B Ay EL AV <AAd 1ol o] AAE " Agg FEFFY] |2 A 4ol 7| Este], MALDI-
TOF (Matrix-Assisted Laser Desorption/Ionization-Time Of Flight)-MS#41& o] &3le] =

TFA A%, MALDI-TOF-MS #41-& 9184 471 <&Ald 1>e o) AA| oz 235 -4
%33 tH(Gharahdaghi F, et al., Electrophoresis, 20:601-605, 1999). FZ&¥ wald ~3g
25 mM $EF Hle]7hR o] E (ammonium bicarbonate, pH 8.0) &l EfAI(trypsin, 10.15 mg/ml) #3f]
A& 37CoA a7 7 st ATt ¥ HElo|== 5% v/v TFA, 50% v/v ACN &-& o] &3te] F%3
Rouw, o] AL Al W v F W AR E ol &t AT, AxH HE)|=E 50% ACN/0.1%
TFA g9o] &A1 5, 7| Z9std 4o 7|E38Fo] MALDI-TOF-MS A] ¥l (Voyager DE-STR instrument;

Biosystems, USA)& o]&3te] EAZFS 43Ut S4¥ Hetol=eo]  HA7F A (peptide mass
fingerprints)< Prospector Aol E 9 MS-

FIT(http://prospector.ucsf.edu/prospector/4.0.8/html/msfit.htm)S o] &) FPstPon vz 4o
Q% MS-FIT dlo]EjHjo]2~= = Swiss-ProtS ]85ttt wwlzad A4S 33 A3}, 2-HEDS 2Ed X 3l A
k& 2ko] 3uf ol ZF7)ek vmlA e FEEE]L 34 G4 (Glutathione synthetase; GshB)E EHQIEATHE 1).

F 1
2-HEDS 2=E A& 7oA wa ko] 3u o] F713 dujde] 54 A
2 ol & FEA FE chul g o] & THAAGD /A el A g o)’ A3 ws)
» %k(kDa) =710 1
HE
gshB P04425 Glutathione 5.11/35.56 23 3.18%+0.29
synthetase

A2 = W3 = ExPASy Proteomics Server(http://www.expasy.org/)olA 4% AR AL 2]HHD o

281 Q]+= "ALDENTE:PEPTIDE MASS FINGERPRINTING TOOL"(http://au.expasy.org/tools/aldente/)ZE ©]

Q.

oo &
ol
2 e
4

<HAAld 3> hG-CSFY @5 v+& A E](pET-hGCSF) ¥ GshB &% @& ¥ €] (pET-GshB-hGCSF) 2] A=
B EEAEL 3] <AAld 1> @ <A 2>9] 1) 37 ~EY s sl 7FeA dd=o] FUsk
g+t ©ilA GshBE §HTAAEVE X st TAWEE A

hG-CSF¢] 5'-wrtell Xnol, 3'-getol| Hindll Aetas JAX|FE LS ES hG-CSFQ cDNA M ES 7HA&= )
HE F¥o2 3t A3F Fdl G-CSF cDNA MES& ¥3sle HEE FHo2 st hG-CSF Fxte] 7] M4
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Szt T E2H A DNA[ZFolw [: 5'-CTCGAGGACGATGACGA TAAAACCCCCCTGGGCCCTGCC-3(AM G E: 2)' ¢ =
gholn] II: 5'-AAGCTTTCAGGGCTGGGCAA GGTGGCG-3(MEWZ: 3)' 15 Apg3&}o] PCRoﬂ o8] AzF hG-CSFE =9
st FrAAE FESIAT. hGCSFE A& EEo] AAHIL AAFE=S 2= F 175719 oAt AdS 7Y

SE39 o hG-CSFel N-Tet F9oli= Xnol #AlFras E—Hoﬂ HlE2 o]oj A slH Z 7| oA
(enterokinase)oll 2|3+ AHE-9](DDDDK; MEHZ: 6)F Z=s AA5% Y. PCRE DNA SHaEALNHSE 43
[0.25 mM dNTPs, 50 mM KCI, 10 mM (NH,).S0;, 20 mM Tris-HCI1(pH8.8), 2 mM MgSO,, 0.1% Triton X-100]¢]

(template) DNA 100 ng, ZFzte] xglolm 50 pmolS YW v}, Tag DNA SdaAE o] &3} =33} vt
ZHo2E 95TClA 30%(denaturation), 52°ColA 30%(annealing), 72ColA] 60%(elongation)@ %3}
Z 303 Fasrgiti(elst, Vs e EE PR 5¥He dAFe] gle o 479 =1d& & 3oty). PCRO] &
291 g TEZE DNAE 1% ol7F= 2 A(agarose gel)S o|43te] Relsta TZH DNAS] 4% TS Xhol
Hindll & Hgste] pET-28a(+)(Novagen) LEWE Q] At ai Xhol¥ Hindll Ape]el] AHQ)shalar, ole} o] nk
Eolx Fn =g 'pET-hGCSF' 2tar 4 atqict.

ot 12

oo

w3, AT o GshBe SAzE EE317] 98, E. coli strain BL21(DE3)[F ompl hsdSy(rBmB )19 7%=

(genomic) DNAS FZ35l3 o]E FHo=Z 3t AR IE=S AL 3167] olr| M AEHE: 1oz FA4H
GshBZ PR W o & ZZsigict. ol 5 wobo] Ndel AFFas 912 DS 3" deko] Yhol A|TEA <14
S do] PR Fastomyn ZZ g DNAEH ] 5'2ehe] Ndel, 3'Zehol] Xnol AdF G4 B9I8 e 3}
Ak, A7) PCRES 918 Zelolm= b3k 2t} 1) 5'-CAT ATG ATC AAG CIT GGC ATC GIG-3(MEWs: 4)' &

2) 5'-CIC GAG CTG CTG CTG TAA ACG TGC-3(ME¥lE: 5)'. 7] Ax3 pET-hGCSF Zet2m| =2 Ndel 3 Xhol
o2 AHeste] WME ] Ndel¥} Xhol A&]ell PCRE 3l TFH % GshBe] fAE Ndel % Xhol ©.2 Z7F A ]34
AF1Etar, o] 2 'pET-GshB-hGCSF' kil v &ttt

<AA 4> AxF SlAe] 7184 Bd 9 SDS-PAGEE o] &3 g

<4-1> YZA FAAGA ] A=

B aryg2E8 &vbgk(Hanahan) o] 7]<:3F ¥H (Hanahan D, DNA Cloning vol.1 109-135, IRS press 1985)¢] <]
3 A7) <AAlo 3>o A A3 w3 E]Q]l pET-hGCSF % pET-GshB-hGCSFZE  th#++ BL21(DE3)(Studier and
Moffatt, J. Mol. Biol. 189(1):113-130, 1986)e] ®%7 Wyloz FAAAZ FAADAS Az ohe,
Fhatolale] 2 3HE LBHIA] (+100 mg/L Fhbule]i) ol A wjekste] Fhnfeldldl AdAdS Yeidle F2YE A
ko=

<4-2> i FRAAEAY W H FAA 2E

A7) Az 2d Wz 34 HAdd gy d2AIAAE o] &te] dEol hG-CSF, 2 GshBY §FE hG-
CSFE Atatolek.  8AIRE o4k wikd *ﬁL Wgee] S o LBHHXKHOO mg/L Zhmkelal)e] %
i H

[e}
(1%)3F o 37ColA 250 rpme= &3k fFHel  ODgo’t 0.59]1 o]23& wo] 1 mM
[PTG(isopropylthio-B-D-galactoside)E H7}3to] AZxF F4A#e TS F=3FT. IPIG H7F & 543
Z7o2 3-4A7F 9 WSS thg AEAGNE 4T A 6,000 rpme 2 53 AAEE S 7A HAHAES 5

SFaL, S #A HHAES 5 ml HA SN[10 mM Tris-HCl <& (pH 7.5), 10 mM EDTA]el| & EF3SH ,
%23 92 7](Branson Sonifier)E& o]&3te] st ich.  =ha o] QAR (13,000 rpm X 108)she] A=
%”ﬁr gd SRAE Lesta, T FFAd =84 SHAE 47 5 < SDS(0.156 M E]2-HCl, pH 6.8,
2.5% SDS, 37.5% =¢]AlE, 37.5 mM DTT)9k 1:4=2 41o] 100TelA 1023 #Atk. & A8 12% SDS-PAGE
Al (sodium dodecyl sulfate-polyacrylamide gel electrophoresis)(12% Tris—-Glycine gel)ol 23} 120 Vel
A BAIE ERF AlRE ARG the, FubA] A o dAgk & gAlgto R Zbzbe] Az o]
%S 5= (Densitometer, Bio-Rad, USA)® 2Helstar, =82 19| wle} &= (%) S A4etict.
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74 1
AL Hﬂ 1_#1?1:
F3 E(%)- i (’“‘g)"loo

1

EO('
i3

1 A3, GshB §lo] hG-CSF7l &= Hde 39 7HA HAEE 4-5%0) =33 v, GshBeF hG-CSF7F &
dAE A Sol= 8092 A3 T7HE A Q E

<A e 5> GshB7l B HE AZF h6-CSFY A Z ol B4

B 5o A7) <aAd 4o A Axzd §38E W E (pET-GshB-hGCSF) 2 ng st= &4+ BL21(DE3)E
o] &3t AxF dMAS At & o]E A 2 BT, V] EASA = p 283(+)E AHS-87] o

woll e §5 G N2 F9jol= 6709 s|~E|d(histidine)o] AL %léEl‘aJ TEAEH R
st ARvEaRaE F3 ZA7F 7bsstEE Ni-NTA of7b= 2 H|E=(Agarose bead) (QIAGEN) &

Agatel Ni© B4 A3 ARuEaE S8 2 gAsA).

0
:Czljl
=
BN
4
9

TFAFeZ, AEE I $ 13,000 rpmol| Al 1027 GAEE S b5, £28E F59S a5K3E o] &% 4
A2 81M Ni-NTA o}7b=2= H|=(QIAGEN) 500 mL¥k ZAFAIZATH  Ni-NTA o7k nl=s} wkeA7]7] Aol 2

g ¢+=N(binding buffer)[pH 8.0, 50 mM &% ¥ 9] E(sodium phosphate), 300 mM 93} YEF(NaCl), 10
mi olvt}E(imidazole) | & ARE3lo] AFSFTE.  GshBSY §@FTAE FRENA[(His X 6)GshB-(dHZ7]}
ofA] H-91)hGCSFlo] EFrE|o] Q= A HF} Ni-NTA o}7f2 = Hl=e] AL 4ToA WAL 243 o &
w3 AgA ¥, 8 mLe AlFE 5N (washing buffer)[pH 8.0, 50 mM AF X3 o]E(sodium phosphate),
300 mM @3} YEHNaCl), 50 mM o]v|ZF(imidazole) ]S ©]§3t] F+ WA AF3Y. v @AZ PBS &5
S N[PBS buffer; 137 mM €3 YEFNaCl), 2.7 mM d3} Z-HKCI), 10 mM A 192G EF (NasiP0,y, 2 mM A
1425 (KH,P0,), pH 7.4]18& o]&3te] dHH © F7t2 AlFsGAT. op7tE= Hjzo] £o Qe (His X
6)GshB-( M B 27| fobA]l F-9)hGCSFoll e 27| bolA] 89 (enterokinase solution)[ANEIZ7]WpolA] 5 ul, 10
< QlE| 27| vhobAl F89 50 ub, PBS 445 p(Invitrogen)] 500 we F74sle] 227Co| A 12412k WH-gA]7] a1
47 H&(elution fraction)2 ¥ro} 13,000 rpmell A 15% FoF AR sl 71y B84 A4S & R
o}, B3 MEE SDS-PAGE EAS E3) GshB7F AA® Fol= hG-CSF7F o143 7Hg4 AH=z ol S-S
gl o2 A AAE hG-CSF= w2~ &-217F G-CSF ©@d &2 &A(mouse anti-human G-CSF monoclonal
ant ibody) (Clone 3D1, Santa Cruz Biotechnology Inc, CA)E o] &3+ ¢l~8 E3H(Vestern blot) #4& E3d}

A% 5 UATHCE 5

_[ﬁ
tlo

<ANd 6> 9WF olAY BH(C) BHL @ 9ud 23 7= g

Wy A5 S EK-Away resin(Invitrogen, Germany, Cat. No. R180-01)< o]-&3}e] A7 A4l % AL&EH
H 27 YolA| & A AstaL, Mez7)YolA7F AAE &N microcon YM-10(Millipore, Ireland) 22 CD ¥4
S 9d "Bas SR 5504167 pg/p0)st] A4S $% AES SV, Y] S¥1E A 23 hG-CSF A
& B 2R AATA (Aol ke JASCO J-710 ¥FH=A| (spectropolarimeter)o] 23] UF 4 o]
A B3(D)S AT, A7) WHowr AHAlw Az hG-CSFeF @A Augoz FuEir Qe hG-
F[Grasin Prefilled-Syringe(Filgrastim), Kirin, Japan)]2] ©@¥ld 2z} F2E Hlx ¥A3 Ay, FAdI
o 22 725 7S ERlEk (= 6).

o@rm

% &l'

2 e

Al 27 2 2-HEDS 2~Ew#|2x @Al -+ (E. coli) BL21(DE3) w1 A A (proteome) & W] xL
[e]

(W A4 87 R 2D 2Eelz 87 selA ojga wuAAe) 2l A 47195 olvAg vhehy

_13_



[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

ZIHSd 10-2010-0077683

= 2oy

B)E A442 37 2 2-HEDS ~E4#| Aol A2l GshBY] FdlA] 2% ZFLE H|agh 1gxo|th

T 2% A FYHF FA AFAAHWG-CSF) ] w5 ddug | 2 g GshBe FAAE §EIEAGEYR o
L3t SR Ee] RAEE YeEhs 2Ho|t),

(B Hisy tag @ AelZ7vbobdl g 2918 Fae 16-CFe 3 2 99 Tepav= Weg vehys
EEDIES

38 hG-CSFe] B W@, 9 GshBE SUUANEUR o] 89 §3 WAL SISPAGR BA ARE e
ool B4 v S Alxd dE S AE SaEe 84 v D 1S Az ddw e A
E gAE) B84 2.

(A)¥= hG-CSF w5 &) SDS-PAGE 4 A& Yehl= 13 ot}
(B)&= hG-CSFo} GshB &3 Tde] SDS-PAGE #4 A& Yetdl= 3ol
4= hG-CSFo] &35 e, 3l GshBo} hG-CSFe| &5 2d Aol 7HA (9) & Hehls g e,

5+ AAIS hG-CSFe] SDS-PAGE 43} 19] 92~¥ EZ(Western blot) 4] A¥E Yehil= Z1Holoh(M:
2w 10 AZRSE AE g8 7HeA E3; 20 AAY hG-CSFel 7184 &3 2 3: AAH hG-CSFe &
A B3 (s EE A h6-CSFE e,

(A)—t— Ae =2 MO}xﬂ Aol 23] GshBE A|AZ &, A AZF hG-CSFe 71848 SDS-PAGE #2413k 2}
UelllE agolt}.

(B)& MElZI|obA]l Xl 23] GshBE Al AT F, AAS A2 hG-CSFY dl2d E3 243 Axs et
W= 2ol

k1

o ML K1

% 62 AT hG-CSPSh AN hG-CSFe] WA 23k Fxo] WP HAS 7 Y oA YD) ¥

Aol AxE YehfEs a8 Zolu,

(M) GshB::hG-CSFEHE E&d AAT A2 hG-CSFS 9% oA B3 ((D)ez A3 AxE Yeye
o)),

(B 448 HFE hG-CSFS A8Y o448 B o2 $AF 202 yehe Iy,
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Mw
(kDa)

® o

'o_HEDS AEHAXA

98
04
50
36

v 22
- 16

Mw
(kDa)
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6xHis | hG-CSF

Xhol Hindlll

pET-hGCSF

Kanr

| Enterokinase cleavage site (DDDDK) ,

6xHis GshB hG-CSF

Ndel Xhol Hindlll

pET-GshB-hGCSF

Kan*
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EH3
("\) (kDa)
148
98
64

50

36

22
16

S B M § B

from wild-type from recombinant
E. coliBL21(DE3)  E. coli BL21(DE3)
[PET28(a)-GCSF)

GshB::hG-CSF

_17_



k
N2
LN

otgd (%)

100

20

80

70

ZIHSd 10-2010-0077683

pET::hG-CSF
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(4) (B)

22
16

M 1 1 3 Mo
GshB::hG-CSF
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<110>
<120>

<130>

<160>

<170>

<210>
<211>
<212>
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o6
A (B)
&K= hG-CSF hG-CSF &&=

=) &

¢ ¢

E o w B

" v

@ 'e

v v

M- o.

’ 1 g 10 ; ‘
v v

] i [ !

= e

- L ~

WY A=Y

- -

o 0

[ - ]

'30lII-I-l-I-I-illlIIIlI-I-IHIIIIIIi '30l-llllllllllllllilllllll-llllll-hlllll-

0 M W 10 n W
& (nm) I (nm)

i

Korea University Industrial & Academic Collaboration Foundation

A preparation method of solubility recombinant protein by use of
Glutathione synthetase as a fusion expression partner

8p—09-10

6

KopatentIn 1.71

1

316

PRT
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<213>

<400> 1
Met Ile Lys
1

Lys Lys Asp

Tyr Glu Leu
35

Glu Ala Arg
50

Glu Trp Phe
65

Asp Val Ile

Tyr Ala Thr

Val Asn Lys

115

Ala Trp Phe

130

Ala
145

Gln Leu

Leu Asp

Pro

Pro Asn

Asp

Cys
195

Arg Tyr

Lys Arg Val

Escherichia coli

Leu Gly Ile Val Met Asp Pro Ile Ala Asn Ile Asn Ile

5

Ser Ser

20

His Tyr

Ala His

Ser Phe

Leu Met
85

Tyr Ile

100

Pro Gln

Ser Asp

Lys Ala

Gly Met
165

Leu Gly
180

Met Ala

Leu Val

10

15

Phe Ala Met Leu Leu Glu Ala Gln Arg Arg Gly

25

Met Glu Met Gly Asp
40

Thr Arg Thr Leu Asn
55

Val Gly Glu Gln Asp
70

Arg Lys Asp Pro Pro
90

Leu Glu Arg Ala Glu
105

Ser Leu Arg Asp Cys
120

Leu Thr Pro Glu Thr
135

Phe Trp Glu Lys His
150

Gly Gly Ala Ser Ile
170

Val Ile Ala Glu Thr
185

Gln Asn Tyr Leu Pro
200

Val Asp Gly Glu Pro

Leu Tyr

Val Lys

60

Leu Pro

75

Phe Asp

Glu

Lys

Asn Glu

Leu Val

140

Ser Asp

155

Phe Arg

Leu Thr

Ala Ile

Val Pro

30

Leu Ile Asn
45

Gln Asn Tyr

Leu Ala Asp

Thr Glu Phe
95

Gly Thr Leu

110

Lys Leu Phe
125

Thr Arg Asn

Leu

Ile Ile

Glu
175

Val Lys

Glu His
190

Gly

Lys Asp Gly
205

Tyr Cys Leu

_21_
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Glu

Leu

80

Ile

Ile

Thr

Lys

Lys

160

Gly

Thr

Asp

Ala
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210 215 220

Arg Ile Pro Gln Gly Gly Glu Thr Arg Gly Asn Leu
225 230 235

Arg Gly Glu Pro Arg Pro Leu Thr Glu Ser Asp Trp
245 250

Gln Ile Gly Pro Thr Leu Lys Glu Lys Gly Leu Ile
260 265

Asp Ile Ile Gly Asp Arg Leu Thr Glu Ile Asn Val
275 280

Cys Ile Arg Glu Ile Glu Ala Glu Phe Pro Val Ser
290 295 300

Leu Met Asp Ala Ile Glu Ala Arg Leu Gln Gln Gln

305 310 315
<210> 2

<211> 39

<212> DNA

<213> Artificial Sequence

<220>
<223> hG-CSF primer I

<400> 2
ctcgaggacg atgacgataa aaccceccctg ggecctgece

<210> 3
<211> 27
<212> DNA

<213> Artificial Sequence

<220>
<223> hG-CSF primer II

<400> 3
aagctttcag ggctgggcaa ggtggeg

Ala Ala Gly Gly
240

Lys Ile Ala Arg
255

Phe Val Gly Leu
270

Thr Ser Pro Thr
285

Ile Thr Gly Met

_22_
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

4

24

DNA

Artificial Sequence

GshB primer I

4

catatgatca agcttggcat cgtg

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

<220>
<223>

<400>

5

24

DNA

Artificial Sequence

GshB primer II

5

ctcgagctge tgctgtaaac gtge

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

<220>
<223>

<400>

6

5

PRT

Artificial Sequence

enterokinase cleavage site

6

Asp Asp Asp Asp Lys

1

5

_23_
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