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Study on Thermal and Thermal Chemical Denaturation of
Bovine Immunoglobulin G
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Abstract The thermal denaturation, isothermal chemical denaturation and thermal chemical denaturation
of bovine immunoglobulin G (bIgG) at pH 7.4 were studied by differential scanning calorimetry (DSC) and
fluorescence spectroscopy adopting guanidine hydrochloride (GuHCI) and urea as denaturant. The
thermodynamic parameters of thermal and chemical denaturation were determined for bIgG using both
methods. The experimental results of DSC and fluorescence spectroscopy showed that the thermal
denaturation and thermal chemical denaturation of bIgG were both a complex irreversible process, and might
follow a three-state mechanism. Isothermal chemical denaturation studies of bIgG were carried out in the
presence of GuHCI or urea to observe that denaturant induced isothermal chemical denaturation of blgG also
followed a multistate process. The thermal denaturation measured in the presence of the denaturant
displayed that the transition temperature and enthalpy change on denaturation of blgG strongly depended on
denaturant concentration, and GuHCI and urea interacted with bIgG primarily by hydrogen bonds, yielding a
randomly coiled conformation in its unfolded state, while thermal denaturation produced an incompletely
unfolded aggregation of blgG. Therefore, both chemical denaturation methods can yield different
structurally unfolded states of the blgG.
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Heating rate was 5 K/min, (A) fraction of irreversibly denatured protein for

the denaturation of blgG
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Figure 2 DSC thermogram of thermal denaturation of bIgG in
different heating rate
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Figure 3 DSC thermogram of thermal denaturation of blgG in
the presence of different concentrations of Urea (A) and GuHCI (B)
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Figure 4 DSC thermogram of thermal denaturation of bIgG in
5 mol/L urea or 1.5 mol/L GuHCl at different scanning rate
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mol/L, heating rate 10 K/min; 3—GuHCI 1.5 mol/L, heating rate 5 K/min
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Figure5 Fluorescence spectra of isothermal chemical denaturation of bIgG in 298 K
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Figure 7 Thermal denaturation curves of bIgG in the presence
of various concentrations of urea (A) and GuHCI (B) at pH 7.4

Fluorescence Ex=295 nm, E;,=/An.. The concentrations of GuHCI and urea

are shown in the figure

£ blgG RN IARYE, SRR AR TER AL 224
PELRE Y, bleG FEFOLHAR I 295 1280 nm |, 7£
300~400 nm [X BRI B IRA LB 1 /Mg, (HIX
AN RS 0B 7 B (D) PEAN [R5 AN [ AR (i
R 4 JR).

R4 ARFKMET blgG RIHE RSB R T ()
Table 4 Fluorescence E,, (Ap.) of blgG in different denatura-
tion condition

T/K  c/(moleL ™) E/nm Em (lnax)/nm
303 0 280, 295 330
358 0 280, 295 338
303  Urea=8.0 280, 295 347
303 GuHCI=3.5 280, 295 351
358  Urea=8.0 280, 295 349
358 GuHCI=3.5 280, 295 352

blIgG AEAN R AR I e (1 25 2 28 (10 5 S 35 06 ) 7
A ) 2252, FE22 )1 T ARG blgG %

P2 AR M SRR ), LA SRR SN REE 1)
AN ZE EUR. HHEE 4 4N, bleG fEHVPERTRE i 2
B AEEARSN, KEdHT blgG fEHREELFE T
KL 2 75 oK S, bIgG 2 I8) Y57 7K ik A1 H A B,
i bleG 7785 KT B il R AL eI 7. AT
SEEG O EE R blgG MRV FE T, blgG 7F il B IA H)
— PRI T S B AR O A, ARG TR R B
FIEZDIRUTTE. EAEAER WS T 2 mol/L s #h BRI
WEERT 0.5 mol/L 45 F T (R EHAE 0.1 mg/mL)EP A
7 358 K NEU/IN, blgG i th e (1 (78 ik ml i R 52
B KAEH TN TR blgG 8t fEh 25 H
KK IE RS A, BHIET blgG MIEEE, 1§ blgG fig
FEOHIRIEH LR, BT blgG BB R G L HK
AR AR M KO B4 57, DG bIgG 5 IR FE M ERIR
WICHR &5 & 0 A2 2 S8, 0 VAR FH ) o bk el B8 1
FAPSPL (S5 RIS, B R ik FE AL AR 7R )
PAb AR, IR FEFERRRATET 51 blgG Ik
2 PRI AR AR AN e A R 1, SRS & RE D)
TR SRR £ S8 blgG W 58 4t £ 5.
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3 4
XM TG Bk 22 AR PERFF 745 H DL R 45

1. blgG [HAEYERIL A AN REAR R R 2% KA
A S A RE, IXAN R AT DA IRy — A = A i
FE, FEIRXANIERE A AE— A B blgG (KA RIS bIgG
E AR 22 A I e R Y R AR UL R A A 5 AR R
WSS A O

2. blgG HIAFIERM AT R 2 RO 2 2
RERE, H AR bt n] BEAEAE A P ] s

3. fi ] DSC MIFGHEFARIE T blgG HIFAZTE,
SR A E AN AP S AR P IR (0 T BT 2 2L
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