H3THE M B R MR K F 2R A AR = RO Vol. 37 No. 9
2009 49 H Journal of Northwest A&F University(Nat. Sci. Ed.) Sep. 2009

RO FRFMEFRIEBNETSIRE

ERL TR TNE Y

PEIE Tk K2 A= Bl 24 B2 BR P L 5 42, 710072)

[ ZE] [HHY AR KRS THB RS RIE SR HE R Sd e, Uik LR 70
(Dextran 70) \3EW] 70(Ficoll 70) .5 Z — s 2000(PEG 2000)4E 2 43 FHHH 70 00U 9 v BE 1 35 B R B L 198
AR IF 5T A [l K 2 F BT IR0 b A JE 3 B3] 2-5 3 £ M A7 76 I 36 2 IS 3 V4 1T il 25 7 8 o R 1 8 b B L R
Tt R FIHFREXSE AR EZRTZ 020 ., [45R]) Dextran 70, Ficoll 70 #1 PEG 2000 3 F 43 F 30 £F 32 771 X 145 15
B0 LTI R0, ERA FIE A T IR A R RS AN RSB b GRm Ik 0~6.0
mol/L) , M Jo i JF 5] 2-5i K L RS IR T LT & A BT A AR 1A RS M AR AE R R 2-50 FE L
A 20 M e AR A 5 S AR R AR AR AR AT v (B 2S L VA R B T B N KRS A BT &3 . WM E Ko7l
Brik & AR PR SRR AR IR SRR 2-5i Bk S B AR PR R A A U AS BT AR AR 2 A RIS 5 T2 AE AR B R 2-% Sk
SRR MR BN AT A AR, A 1 AR . D458 Y 58 0 0ok 40 7 I 873500 . 19 hn T v R R v R Y
P AT EARRASHEERTEEN SR,

[XEIR] KROTHEIEHEM: X8 SOLHREE 2RI

[FESES] Q518.4 [ @t#RiAEE] A [XEHS] 1671-9387(2009)09-0187-06

Studies on unfolding of lysozyme Induced by guanidine
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Abstract; [Objective] The effect of different macromolecular crowding agents on the unfolding of lyso-
zyme induced by guanidine hydrochloride was studied. [Method] Three nonspecific high molecular mass
crowding agents,dextran 70, Ficoll 70 and poly(ethylene glycol) 2000, were used to mimic a crowded envi-
ronment in vivo. Lysozyme was denatured from native state to unfolded state by GuHCI in this crowded
solutions with or without 2-mercaptoethanol and studied by “phase diagram” method of fluorescence in or-
der to investigate the effect of different macromolecular crowding agents on the unfolding of lysozyme.
[Result] Three crowding agents,dextran 70, Ficoll 70 and poly(ethylene glycol) 2000, had no effect on the
activity of lysozyme. In the range of GuHCI concentration (0—6. 0 mol/L),lysozyme was denatured from
native state to unfolded state. In absence of crowding agents and 2-mercaptoethanol, the denaturation pro-
cedure of lysozyme confromed with the three-state model and one folded intermediate was detected,and in
the presence of 2-mercaptoethanol it conformed with the two-state model and no folded intermediate was
detected. However,in crowded solutions it conformed with the four-state model (having two intermediates)
and the three-state model (having one intermediate) respectively at the same conditions. [Conclusion) Ex-

perimental results showed that the unfolding process of lysozyme was changed obviously by the addition of
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macromolecular crowding agent and increased the folded intermediates.

Key words: macromolecular crowding;lysozyme; unfolding; “phase diagram” method of fluorescence;

guanidine hydrochloride
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Fig. 2 Fluorescence phase diagram for the unfolding of lysozyme induced by an increase in guanidine hydrochloride

concentration in the absence of 2-mercaptoethanol at different macromolecular crowding agent

A. No macromolecular crowding agent;B. Ficoll 70;C. Dextran 70;D. PEG 2000; The data in figure are GuHCI concentration
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concentration with 2-mercaptoethanol at different macromolecular crowding agent

A. No macromolecular crowding agent;B. Ficoll 70;C. Dextran 70;D. PEG 2000; The data in figure are GuHCI concentration

FEARMETELIBREY LARZHRE—D
REZf . HATLIE E . YRR &R A 7E R
O3 TP BE TR I 5 T I ) A e A e A AR A
(D=3 RPN i i 1 E g m Wil PO /= Son - A G LU S R ¢
il i 5 1 — 25T AR AR W I 9 G AH T3 %
A A PR R AT B B0 AP SR 2 R A
i 30 2o A AG I 77 3 HEA T 96T

[ 5% 30k ]

[1] Dogan J,Lendel C, Hard T. Thermodynamics of folding and
binding in an affibody: affibody complex [J]. Journal of Molec-
ular Biology,2006,359(5):1305-1315.

[2] Nasrollah R G,Azadeh E H,Mohsen N G. Effect of polyamines
on the structure, thermal stability and 2,2, 2-trifluoroethanol-
induced aggregation of a-chymotrypsin [J]. International Jour-
nal of Biological Macromolecules,2007,41:597-604.

[3] Salvetti G, Tombari E. The endothermic effects during denatur-
ation of lysozyme by temperature modulated calorimetry and
an intermediate reaction equilibrium [ J]. The Journal of Physi-
cal chemistry B,2002,106(23):6081-6087.

[4] Minton A P. Holobiochemistry: The effect of local environment

(6]

[7]

[8]

(9]

[10]

[11]

upon the equilibria and rates of biochemical reactions [J]. In-
ternational Journal of Biochemistry,1990,22(10):1063-1067.
Wu H. Studies on denaturation of proteins XIIL a theory of de-
naturation [J]. Chinese Journal of Physiology,1931,5:321-
344.
Baker T A. Protein unfolding. trapped in the act [J]. Nature,
1999,401.29-30.
Makhatadze G 1. Thermodynamics of protein interactions with
urea and guanidinium hydrochloride [J]. The Journal of Physi-
cal chemistry B,1999,103 (23):4781-4785.
Kuznetova I M, Turoverov K K, Uversky V N. Use of the
phase diagram method to analyze the protein unfolding-refold-
ing reactions; fishing out the “Invisible” intermediates [J].
Journal of Proteome Research,2004,3(3) :485-494.
Bushmarina N A, Kuznetsova I M, Biktashev A G, et al. Par-
tially folded conformations in the folding pathway of bovine
carbonic anhydrase Il : a fluorescence spectroscopic analysis
[J]. Chem Bio Chem,2001,2(11) :813-821.
Kuznetsova I M, Stepanenko O V, Turoverov K K, et al. Un-
raveling multistate unfolding of rabbit muscle creatine kinase
[J7]. Biochimica et Biophysica Acta,2002,1596(1):138-155.
Kuznetsova I M, Turoverov K K, Verkhusha V V, et al. Ki-



192 P AR K 7 A AR

537 &

netics of actin unfolding induced by guanidine hydrochloride
[1]. Biochemistry,2002,41(3):1014-1019.
[12] & 25.% %% 35 WA SR LI &%
JEAH 2w 5E [T, A2, 2003,61(6) :803-807.
Yang F,Liang Y, Yang F. Unfolding of lysozyme induced by
urea and guanidine hydrochloride studied by “phase diagram”
method of fluorescence [ J]. Acta Chimica Sinica,2003,61(6) :
803-807. (in Chinese)
£ OBOR R ZINE, & RIS ST S0k AR R
Pr & miFoT 1], 254k .2003,61(9) :1362-1368.
Jiao M, Liang Y,Li H T,et al. Studies on the unfolding of cat-

[13]

alase induced by urea and guanidine hydrochloride [J]. Acta
Chimica Sinica,2003,61(9):1362-1368. (in Chinese)

UYL 375 5 #E R W 926 AH B 1 BF 50 48 TR o E 3 63 7E
O iR i IV W B 25 A & B LT DL 43 BT AR 2 F Y AR
2007,35(5):707-710.

Shi J B, Bian L J, Dong F X. Unfolding procedure of porcine

[14]

pancreatic a-Amylase by phase diagram method of fluores-

cence [ J]. Chinese Journal of Analytical Chemistry, 2007, 35

[15]

[16]

[17]

(5): 707-710. (in Chinese)

AW HE R WT L 7N 38 96 AH TR I B 9 IR0 5 4 i 3 1 7R
I 2T 2 1] 40t 44 . 2006, 25(6) : 19-22.

Fu R Z,Dong F X, Bian L J. Studies on unfolding of bovine
serum albumins induced by urea in the presence of denaturant
by fluorescence phase diagram [ J]. Journal of Instrumental A-
nalysis,2006,25(6):19-22, (in Chinese)

X R RN R A SO LA B R oY B R R &
Pra B [T]. AbRMRR K2 W A SRR, 2007, 35
(11) :187-190.

Liu L,Dong F X, Xu Y P,et al. Unfolding of pepsin induced
by urea or guanidine hydrochloride with fluorescence phase di-
agram [J]. Journal of Northwest A&.F University; Natural
Sicence Editian,2007,35(11):187-190. (in Chinese)
Tachibana H, Oka T, Akasaka K. Native-like tertiary struc-
ture formation in the a-domain of a hen lysozyme two-disul-
fide variant [J]. Journal of Molecular Biology,2001,314 (2):
311-320.

(&% 186)

[5] bk, AERE WA, 5. Jeok 25000 200 M b B D SR AR A
LI]. PHAEARARBE B K% 2 4. B SRR 24 i, 2001, 29 (5) : 131~
133.
Yuan Z F.Zhou J Y,Guo M C,et al. Decision coefficient --the
decision index of path analysis [ J]. Journal of Northwest A&.F
University: Natural Science Edition,2001,29(5):131-133. (in

Chinese)
[6] &R JAHE Zogitsrdr (ML dbat Bl it 2001
128-133.

Yuan Z F ,Zhou J Y. Multivariate statistical analysis [ M]. Bei-
jing; Science Press,2001:128-133. (in Chinese)
[7] #HZR.wEE. HRYL . KABME SRR WL ESE

[8]

L WS (1], AR Y24, 2007, 22(4) 1 679-684.

Qin H R,Yuan Z F, Ji J L,ect. Canonical selection index and
its path analysis in landrance pigs [J]. Journal of Biomathemat-
ics,2007,22(4) :679-684. (in Chinese)

JEIRATR R AR . 46 S T K AR B WA R A5 R
ARG BT [T ] AR AR AR 2 2 4. B SRR 22 L, 2005, 34
(1):11-17.

Zhou Y F,Zhou D Y. Canonical correlation analysis of growing
period,agronomic character, yield and quality character in the
spring vegetable soybean [ J]. Journal of Fujian Agriculture and
Forestry University; Natural Science Edition 2005,34(1):11-
17. (in Chinese)



