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Interaction between PVA and Lysozyme and Its Influence on the
Conformation of Lysozyme
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Abstract Gel filtration chromatography, fluorescence spectrophotometry, differential scanning calorimetry
(DSC) and Fourier transform infrared spectrophotometry (FT-IR) were used to investigate the interaction
between polyvinyl alcohol (PVA) and lysozyme under physiological conditions. The results showed that ly-
sozyme formed complex with PVA. During lysozyme interaction with PVA, emission fluorescence derived
from tryptophan of lysozyme was partially quenched upon binding to PVA. However, microenvironment of
tryptophan was not changed during the binding processs. The results of DSC showed that the interaction of
PV A with lysozyme did not destroy advanced structures of lysozyme. Fourier transform infrared spectrome-
try was combined with resolution enhancement technique Fourier deconvolution and Gaussian curve-fitting
procedures to quantitate the spectral information from the amide | bands of lysozyme within the freeze-dried
mixture of PVA and lysozyme. The results showed that the interaction of PVA with lysozyme affected only
the f-sheet content rather than a-helix , which was usually used as an indicator of the protein structura in-
tegrity in lyophilized state. Analysis of activity of the lysozyme showed that interaction of PVA with the ly-
sozyme did not destroy the tertiary structure of the lysozyme.

Keywords polyvinyl acohol; lysozyme; Fourier transform infrared spectrometry; gel chromatography;

* E-mail: he_jintian@sina.com; Tel.: 0311-85895276.
Received September 26, 2007; revised November 19, 2007; accepted January 7, 2008.
T AL TS A2 1 - 4 (No. L2005B23) % Bh 17 H .



No. 9 TS A I L5V TR N A ELAR P LRV v A 2 £ S 1043

fluorescence spectrometry

ROIHIE(PVA)E— P FIRAN )2 IR P v 23
TEREY), LA T Y98 frih @A, It
T PVA BPEARAG. JERIBbE . eabkly, Cgepl
AR % [ ik A FH T B 2 R et T, Sl i 5 &
BL, PVA ARG IR IR AT AR ik 8 AR K — S e
TR A VED, 425 0 V25 (AR o A O 9 48 1 K3BR
VRILRFIE OB IR RE T, KL PVA LA
SECORAP B 11 AR AR e A e B S
Wr PVA FIREL B 2 WA AEAT EAE I, SRR AR AT
HITREGRS T R STRGEDE, fF PYA WIRECA
PR RS E . (E, ABAN S SCERBE R, KL
PVA L AR A AT D, Rk, JRATTiIE S
WA B R A, A B IE (A0 . 961k
ZERTA A A M A B AR LD SRR VA TR T T
WS PVA IIANEAE ], ROLPVA 5wl T 2
8, AT AR F T BT W S 5 B 5 i A
Fe), A R (0 45 A0 AT T S SR R AR 1

1 #RifAE

1.1 NE5IRHT
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Figure 1 Elution profiles of lysozyme (A) and the mixture of

lysozyme and PVA (B) from Sephadex G-150
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Figure 2 The change of emmision fluorescence intensity with
time during interaction of PVA with lysozeme
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Figure 3 DSC thermograms of PVA (A), lysozyme (B) and the
freeze-dried mixture of PVA and lysozyme (C)
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Figure 4 FT-IR spectra of PVA in the 1500~2000 cm * re-
gion
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Figure5 FT-IR spectra of the freeze-dried mixture of PVA and
lysozyme after PVA absorbance was subtracted (A) and lysozyme
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Figure 6 Deconvoluted amide | band and Gaussian curve-fit-

ting of lysozyme (A) and lysozyme within the freeze-dried mix-

ture of PVA and lysozyme (B)
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Tablel Infrared band position and band assignments of lysozme
Sample Band position/cm ! Band area/% Assignment
Lyophilized power 1617.6 — Side-chain vibrations

1631.9 11.47 [-Sheet
1644.2 26.7 Unordered
1661.6 28.2 a-Helix
1675.2 191 p-Turn
1690.3 145 p-Turn

Lyophilized mixture of PVA and lysozme 1614.3 — Side-chain vibrations
1628.7 7.6 S-Sheet
1646.4 27.8 Unordered
1662.7 28.0 oa-Helix
1677.8 21.1 p-Turn
1691.9 155 p-Turn

3 4 Chinese).
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AT BE A T AR B SRR . AN SC LA R A D AR
A, AT RSO AT T N R
LIGHEPVAYAELAER], KL PVA 5 w45 6 T Ak
1:1 26, WHlES PVA {ERIRE T, ¥ e B i i
PRI DO ILREIN R FEAR, KW PVA 53R+
Ml R KL T AR S 80T YO K, HZm14H
EHIHTIIIT PVA I BTSN ST 1k
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