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Based on the fact that a self-aggregate of hydrophobized pullulan containing 1.7 choles-
terol groups per 100 glucose units (CHP) incorporates water-soluble proteins into its hydrogel
core in aqueous medium!-¥ | the interaction between the CHP self-aggregate and bovine serum
albumin (BSA) was investigated by high-sensitivity differential scanning calorimetry, high-sen-
sitivity isothermal titration calorimetry and circular dichroism spectroscopy. The isothermal
calorimetric technique at 25 C showed that an incorporation of BSA into the CHP aggregate is
exothermic, characterized by the enthalpy change (AH,) of —98kJ-mol! of BSA, the binding
constant of 8.5 X107 M- and the saturation stoichiometry equivalent of I BSA molecule for
every 11 CHP molecules constructing one self-aggregate. Additional techniques indicated that
the incorporated BSA shows a decrease of helix content by about 10% and no thermal N-D
transition on heating up to 100°C. These results suggested that the present reaction is due to
an enthalpic contribution (negative value of AH,) associated with a conformational change of
the CHP aggregate as a host on incorporating the guest BSA, mostly likely in a way such as
a formation of intermolecular hydrogen bonding between the CHP polysaccharide chains and
the hydrophilic protein. As a result, hydrogen bonded BSA was considered to be thermally sta-
bilized at least up to 100°C.
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Fig.1 Structure of cholesterol-bearing pullulan (CHP) .
n indicates the number of a repeated saccharide-

chain unit shown by [ ] .
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Fig.2 Schematic illustration showing a formation of
CHP self-aggregates in aqueous medium.
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When a bath temperature is5°C:
base line noize < 0.07uW
temperature control of water bath = +2x 10*C
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Fig.3 Base-line noise of TAM measured at 5T over
8 hours with stirring at 30 rpm.
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Fig.4 Calorimetric record from the titration of CHP
self-aggregates with BSA. 20 I BSA solution
(3.3 nmol) was injected in each step. The amount

of CHP in the calorimetric cell is 0.21 pmol.

FXRTIBM 2 Y K2 — ¥ —OFI T 17,
2.4 BSEETEEER/EAT
BIRETEAETRENE (DSC) i, Microcal 134
(U.S.A) MCR BB REEERES Y AV (T 72,
COWETOT— 5 O YAL, BB L UBRETORM
&, A/D-converter (Data Translation DT-2801) FE®
IBM-PS2 computer DFlHI T TIT o720 £72, EITHY
THREREIZ45TC - THh D,
25 MAREA=EM (CD) NI MVAIE
FRAETEBMEARY R VRSEIZ B RTHEHR 720 % H
WTRE2S CTTIT- 72,

3. BREEE

Fig.4 (3R 25 CTIT o - B EHIRE BT 0
BRETRT, AEBIZBVTIE, CHPS FESEAT
(CHPIRE : 68.9 UM, £&3 ml) 244 BETLrhE
BoY) » 3 (HAMILTON, 250 ul) %#Hv:7. BSA A
W (BSARAE 1 165.4 uM) ¥ LUFOLEG T I0EEA L
7L EARE D20 ul, EARIRE 2B, GEAERE 0.5 Wls.
Fig.d (41 D5 10 MOEABOREBENL (—g/uwW) % |-
POIEIZRT, BSA ¥ FEAT S L BN (~ | B (o
STDRKY - HFBESRL, BABONERE
Qetypd) 3, EAEBOWKIIE>TRE B L, 8H
HRLO@EATIHZZ—FEEE R LA, £2C, (1) &z

Netsu Sokutei 22 (3) 1995

2.0 T T T T T T T
15 b
-
E ol 1
4
0.5+ 1
F
0.0 1 L ! 3 .
o] 2 4 [ 8 10
[BSAt]/ mM

Fig.5 The sum of experimental heat quantities, Q,, as-
sociated with incorporation of BSA into CHP
self-aggregates as a function of the total. BSA
concentration, [BSA,]. The solid line is the best-

fitted curve to eq (6) .
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Table 1 Thermodynamics of incorporation of BSA in-
to CHP self-aggregates (25 C, phosphate buffer,

pH 7.0) .
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Fig.6 Gel filtration of the CHP-BSA complex by a
Sephacryl S-200HR in phosphate buffer sclution
{pH 7.0) .
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Fig.7 Excess heat capacity, AC,, versus temperature,
1, curves of the CHP-BSA complex (a) and free
BSA (b) in phosphate buffer solution (pH 7.0) .
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Fig.8 CD spectra of free BSA (a) and CHP-BSA com-

plex (b) in phosphate buffer solution (pH 7.0)
at 25°C. Spectrum (c) shows the result at 25
C for a sample of the CHP-BSA complex after
DSC up to 100C.
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