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Improved Large-Scale Refolding Techniques for Inclusion Body Proteins

Az A BE!
‘Fodstm BeEe, WY EATL v4eFaTA
In Ho Kim" and Beng Hyun Chung'
Dept. CHem. Eng., Chungnam National University Kungdong 220, Yusong, Taejon, 305-764

'Microbial & Bioprocess Eng. Lab. Korea Reszarch Institute of Bioscience and Biotechnology,
P.O. Box 115, Yusong, Taejon, 305-600

1

X

dufe] 12 MA2EE dwAe] 3
(Protein Folding) &% 1970%
% dude 3537 93

324 ARATFEE F2 AL dl o]F= 9N HI
d ol 25FH d7€ 013}]2 B2 AR7E AU, TEE A
b A &5 AXJe EAAE 2edtes TAFH ALAH
Q37 YATFEE 2= @NdE A He AP o2 AL gu . THY AL
Anst7] AsiMs FAFTAL) F&o] FastAsEd, 58 AHY FAFY o 3 @
E AN 24 $)7F AHEEY & 9FE VY JF AA £&& BASA
R oaolde gude) ¥y diiuEs gud Frds a22n 199040 A AT
BE Wgsto] PP A FAL Fxd Aestnz Ao,

i} to ro
T
rlo
1
(]
off & ok

e 1
= gL
©
rﬁ.f

e
i

:
=

AHY & o 47 FHIAHE AT F Aok AFHI
= Glutathion A+3}/391% %3 Mercaptoetanol, Arginine Z<&
343 FAFAHE g APY &4 o2 3y, IF9Y
g whd Aoa mZvlEadey, 28a 2uNERE Jd253 /M
AbgE 4 gt old JidS £4815HY Figure 13 o] %8
ISR o2 AF3o NI Ee Ades 49 F+ Ao
AHIREE 29338513 Figure 233 wSaAE 44 &
X M8 FUA, Y= do] BHe & FA, D
@, Ie v7tgF ez 2843 @ B2, A S$AYNAL guddg. WAl
%Z}-L}é% 717 A43HNe )7t Hdx] BRE P& 2 Hol 1 AHE
Ht. o] E‘_ﬁ“ﬂl ZA3to o7 79 mEWAN o2 FHHE U5 £
S A ZAREe] AjZHRste] @& N, D, X, 19 W3E =83 &
B4 FeutgFete] FAoln Aststse] A28 ojH L AFY F
o] gt} olEA 9 FNRA A AFPHoz FYsy] YA AT
‘.‘iﬂr% THE 87t don olF 98 ®#eA W (Circular dichreism
Scattering ¥, TAX S AFEFEAY)0] o] o] &5 1 i}

?.1“4 ’S%”’J ﬂ%"?i‘.&! HIHE ol A7 Aok oA TepE S A £ A

ofo
2
2
i)
= T
ofo
o 3. oj
)
o
¥
rir

ok
Oh" i m!o i:]
ol

22

mL

mloobo;

o
=
lo ox K |o rz
ku mlo rx kU ¥
b oo 10

2 & 9 dn
rr &
2

b

i
fr 2k 2 o
2
i)
ol
S
It m‘o
e
lo
104

..,...
14
=
Y
O
- [

i
oy
=Z
Lo
)
1=
a8

{0 r0

I
|

N P o

X x

Z M
e

»0
o

=
de @

o,

Y !
o

B U5

Moo o g 2

o
2 r
&

O Y oo
ol
o
4 >
>0
|
L
1%
o

-

p o)

o

ox
=N
4y
ol
ok
i

o

W o2

&
g
n

=
)
lo
t 4l

o
o
EE

= T03i—



of Bad vANsFE 4oz ARSI/t ¢ @R M o] AMFHo=T <&
47 7] dFelct 2YA FReA HH AHY HezPo] AAHA 2ALAAFL 4¥
Zolo| ¥ke7] ¥uZ WY ¢ud e P o} =dsA Dot AR AHY FHAA
AHE whg7) o ola)7t Am wrgAFe] BAE oJYf7] Wi HFH wgy] AAs FYel
o] &% #utel| ¢k 3747 o224 GDF-59 AAME A 2A4Ld #AS 1A EF
3l Figure 33 2.

obA =98 WE&E In vitro refolding?1 8l Al EUol A Chaperonino] ©¥de] vl 3
S E9FE AL WA o]F o]F AHY FAUn vivo refolding) 2.2 =HT A7 Aot
(3). Chaperonin® ATPase 977} 913 Heat-shock @A 24 w9 doe| gl FAH
W Pz7} HAES £oFe] ©e £ wud o5 e AW A U P 1
oA zetes v Ee 2 274 748t Ssocpn chaperoning €& F ¥AE AAY
o] WYY #Ao| S839o A18Y Chaperonine WA Y @Az Agsta ATPY 7+
2ol o) duAn Fss #Ad o) A F Uk O WA o= GNALE
271 AHY BAAel =8¢ £ wr Qed B2 " CPYY AHY @S FIF
o pro-CPY7} 848 CPYE wt=t1d) o}F A2 YL 23 H 3, pro-CPY?t Chaperonine
I} 2L RS k= Ao] QlFHAG

. 4

Az SuAY GRS 938 euAe W aYn AT HH AT A
Axel o} #olth o] & s AMY Wer1e) AHA 2o Bastch AWY A=A
o HA3, W] AW (HEA, VAL, AFH) AT, By} 2ZvkEady FAH =Y
$ A2 478 FA7 dgscin s

V. 3x%3d
L 3 9% (1993), @¥He HY, AEFH H2F3, p79-8], AT HATFAH.
2. Vicik, S. and E. Bernandez-Clark (1991), An Engineering Approach to Achieving High  Protein

Refolding Yield, in Protein Refolding, p. 180-196, ACS Symp. Series 470.
3. Cerchia, L., M. Rossi and A. Guagliardi (2000), An Archaeal Chaperonin-based Reactor for
Renaturation of Denatured Proteins, Extremophils, 4, 1-7.

S1ang O Mot - oFs . ad
188 Pf:::::an Small scale Large scale
1L 40L
I i l—] N XY~ D Salsbilizatin (80 Uea, DTT) (814 Ures. DTT)
¥ i 1501
OFS P membxane $ Pefoldmg, (200UL CHAPS, 234 U, (3w as the
Module © R HafY, G990, Agiaing) smmall scals)
Hic|
Shimer Riofiiate fon Exchange 2
—— I$ oty | et 0L luent
Reversed phase
E o 2 on A e | 02LEOH lution | 13L BIOH eluton
CsTR fed Batch

Figure 2. Protein status in Figure 3. Scale-up of refolding
Figure 1. Refolding reactors refolding modeling process
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