15 4 Vol 15 No. 4
1997 7 CHINESE JOURNAL OF CHROMATOGRAPHY July 1997
-
I *
( 710069)
7.0mol/L 8.0mol/L o
[Vl >
o«
s o s
0658/Q55
1 2
2.1
Tanford " ?! 7.0mol/L 8.0mol/L o- ( )
x-Amy 2.0mg 5. Omg
, , 7.0mol/L GuHCIl 8. 0mol/L . o-
Amy X-Amy 2.0 5.0g/L.
[3~ 5] ®-Amy  20C 24h , o-
o (o- Amy) Amy(pH 6.4) 20C s
. Geng!®! - Amy
(HPHIC) o 2.2
Amy Shim adzu LC-6A s
) ; 100m m %
, , 4m m s ( , Chem ico
) XDF-GM XDF-
SGM
s 2.3
, A 3.0mol/L (NH4),SO4 +
0.050m ol/L KH.PO4, pH 7.0; B 0. 050m ol/L
HPHIC KH.PO4, pH 7.0. 100% A 100% B
s , HPHIC 25 50m in, 100% B
s s x-Amy, HPH IC 10m in. 0.8mL/m in, 280nm ,
5 HPH IC 0.08AUFS. , [7]
HPH IC ®-Amy
¥
:1996-08-17, :1996-11-02



4 : o I . HPHIC * 285

3 HPHIC
3.1 s
s ) HPHIC GuHCl1
HPHIC s 1
HPHIC . X-Amy
3.2 HPHIC
XDF-GM ( )  XDF-SGM ( > a-Amy
) HPHIC o- X-Amy , ®-Amy
Amy . L8] 1-a, .
c d, f 20C - X-Amy XDF-SGM
Amy XDF-GM XDF-SGM HPHIC X-Amy XDF-GM s
H 1-b e( ) X-Amy >
X-Amy . 1-a , 3.5%, 13.2%. ,
X-Amy 10 R s X-Amy
a-Amy( 1-¢) X-Amy ,
15 o-Amy . XDF-SGM o a-Amy HPHIC ,
“Amy 1-a . 1-f , ®-Amy
I-c X-Amy R , s
s . X-Amy
X-Amy 0 % Y BF Absorbance (280 nm)
( l-c 14 K-Amyis
s f X-Amyii-i2),
X-Amy s
X-Amy . 1 , ®-Amy
s X-Amy o=
Amy
X-Amy
, . 1 HPHIC
\CD , o (20C)
Fig. 1 Effects of the different types of packings on the
| separation of the refolded interm ediates of x-amylase
’ | denatured by GuHC1 and urea(20C )
H bbard?! a-c. XDF-GM, d-f. XDF-SGM.
) 3.3
wChym Otrypsm. ’ 0, 10, 20, 30, 40, 50C ,
®Chymotrypsin ’ HPH IC o-Amy .2
3 ®-Amy XDF-GM
’ XDF-SGM HPHIC 30C(  2-a, 3-a)

40C ( 2-¢, 3-¢) s 2-b
d 30C  40C [



* 286" 15
“Amy . s R , HPH IC
s X-Amy 1-f 14
3-c 24 X-Amy %W Absorbance (280 nm)
0
30C 8 40C 5
1 X-Amy 10
15
’ 20
, HPHIC X-Amy 25
30
> min
s 5 o
X-Amy s 10
5 5 20
, X-Amy . s 30
0
3-a 3-¢ s X-Amy 4
50
®-Amy, min
(o] , o-Amy 2( ) XDF-GM
s X-Amy «-Amy
, Fig. 2(above) Effects of column temperature
on the separations of the refolded interm ediates
of «-amylase denatured with GuHC1 using
XDF-GM colunn in HPHIC
, . ' a. 30C, ¢ 40C.
Weissman

(bovine pancreatic trypsin inhibitor, BPTI)
8 , X~Amy

x-Amy (%)
Table 1 Effects of temperature on the bioactivity
recovery of &-amylase renatured with two types
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Tem perature(C) 0 10 20 30 40 50

XDF-GM (GuHCI) 2.8 13.313.2 3.7 0.8 0.2
XDF-SGM (urea) 0.7 3.3 3.5 1.2 0.4 ~*
* (no activity) .
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Fig. 3( below) Effects of colunn temperature on the
separations of the refolded interm ediates of x-amylase
denatured with urea by XDF-SGM column in HPHIC

a. 30C, c. 40C.
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Investigation of x-Amylase Denatured
by Urea and Guanidine Hydrochloride
I. Studies on Denaturation M echanism and Renaturation Efficiency
by H igh-Performance Hydrophobic Interaction Chromatography

BaiQuan, WeiYinmao and Geng Xindu
(Institute of Modern Separation Science, N orthwest University, X i'an, 710069)

Abstract The varieties of ®-am ylase denatured w ith 8. Om 0ol/L urea and 7. Om ol/L guanidine hydrochloride
(GuHC]) solutions and their refolded intermediates were separated and renatured through high performance
hydrophobic interaction chromatography (HPHIC). W ith investigating and com paring the num bers of the re-
folded intermediates and the bioactivity recovery of renaturation by means of HPHIC, it was found that these
are quite different. The results can be attributed to the different denaturation mechanism of & -amylase w ith
the two denaturing agents. The num bers of the refolded intermediates of urea-unfolded ® -am ylase were found
to be more than that denatured by GuHCL, because GuHClmay make the changes in the surface of X -am ylase
molecules, by contrast, urea may do the changes not only in the surface of the protein, but also in the hy-
drophobic packet interior of the molecules. The HPHIC packings with weak hydrophobicity was found to
have good separation efficiency and to have alm ost continuous and m any peaks denoting these intermediates,
while that with strong hydrophobicity was found to have higher bioactivity recovery. The num bers of the in-
termediates of urea-unfolded ® -am ylase were much more than that of bovine pancreatic trypsin inhibitor(BP-
TI) separated by Weissmanetal. The effect of tem perature on the separations and the renaturations were in-
vestigated too. The result showed that the higher the column tem perature, the m ore the refolded intermedi
ates of unfolded & -am ylase separated and the lower bioactivity recovery were obtained from HPHIC.

Key words high-perform ance hydrophobic interaction chromatography, protein refolding, ®-amylase, de-

naturation mechanism
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