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Abstract

Elution behaviors of guanidine denatured proteins on ceramimhiyepatite column with 2 M guanidineataining phosphate buffer system
were investigated. In phosphate buffer system, the retention timeotdips was increased with the positive charge of the proteins. On the
other hand, in guanidine containing phosphatfdsisystem, the retention time of the proteins decreased with the positive charge of the pro-
teins. Guanidine denatured acidic and neutral proteins were retaintie: @olumn, however the most of the basic proteins were not retained
on the column, except cytochrome—c. In sulfonate type cation—excl@mgematography as comparison, showed no retention of cytochrome
—c with 2 M guanidine buffer system.
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Table 1. A list of proteins subjected to the hydroxyapatite chromatography.

Protein Source Supplier
(a) Ovalbumin avium SIGMA Chemicals Co. (USA)
(b) Serum albumin bovine SIGMA Chemicals Co. (USA)
(c) y—Globlin bovine ICN Biomedicals, Inc. (USA)

(d) Myoglobin

(e) a—Chymotrypsinogen-A
(f) a—Chymotrypsin

(9) Trypsin

(h) Lysozyme

() Cytochrome-c

(j) Histone

avium

equine heart

bovin pancreas
bovin pancreas
swine pancreas

equine heart
calf thymus nuclei

SIGMA Chemicals Co. (USA)
SIGMA Chemicals Co. (USA)
SIGMA Chemicals Co. (USA)
Gibco BRL (USA)

SIGMA Chemicals Co. (USA)
SIGMA Chemicals Co. (USA)
ICN Biomedicals, Inc. (USA)
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Figure 1. Chromatogram of proteins on HAp column with 2 M guanidine containing buffer system.
Proteins were loaded on the HAp column and eluted by stamglstem (eluent A : 1 mM Sodium phosphate buffer, eluent B : 400
mM Sodium phosphate buffer pH 6.8, 0% to 100% B in 15 minutes flow rate : 1.0 nilli{an}1~i—1) and guanidine containing
system (eluent C : 1 mM Sodium phosphate-2 M guanidine bugfaent D : 400 mM Sodium phosphate-2 M guanidine buffer pH
6.8, 0% to 100% D in 15 minutes ; flow rate : 1.0 ml/minja—2~i—4). The effluent was monitored at 280 nm. (a-1~i-1) Chroma-
togram of proteins with standard system. (a—2~i—2) Chromatograrotéins with guanidine containing system. (b—3~i-3) Chroma-
togram of 2 M guanidine treated protein with guanidine contgjréystem. (a—4~i-4) Chromatogram of 4 M guanidine treated pro-
tein with guanidine containing system. (a) ovalbumin, (b) serum albumin;-@pblin, (d) myoglobin, (ep—chymotrypsinogen-A,
(f) a—chymotrypsin, (g) trypsin, (h) lysozyme and (i) cytochrome-c.
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Table 2. Recovery of proteins subjected to the hydroxyapatite 00O 000000000000 OOOOOOOOOODOO

chromatography.

Recovery [%]
oM 2M 4M
(Guanidine concentration)

Protein

(&) Ovalbumin 90 O 86
(b) Serum albumin 59 63 67
(c) y—Giloblin 100 100 83
(d) Myoglobin 89 100 100
(e) a—Chymotrypsinogen—-A 100 100 100
(f) a—Chymotrypsin 96 91 94
(g) Trypsin 100 100 100
(h) Lysozyme 100 99 100
() Cytochrome-c 95 100 100
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Figure 2. Chromatogram of histone on HAp column with 2 M guanidine containing buffer system.

Histone was loaded on the HAp column and eluted by stansigstém (eluent E : 10 mM Sodium phosphate buffer, eluent F: 600
mM Sodium phosphate buffer pH 6.8 , 0% to 100% F in 15 minutes ; flow rate : 1.0 miltgjal) and (eluent G : 10 mM Sodium
phosphate-2 M guanidine buffer, eluent H: 600 mM Sodium phate-2 M guanidine buffer pH 6.8, 0% to 100% H in 15 min-
utes ; flow rate : 1.0 mli/mif)J(j—2~j—4). The effluent was monitored at 215 nm. (j—1) Chromatogram of histone with standard sys-
tem. (j—2) Chromatogram of histone with guanidine containingtesy. (j—3) Chromatogram of 2 M guanidine treated histone with
guanidine containing system. (j—4) Chromatogram of 4 Mrigiae treated histone with guanidine containing system.
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Figure 4. Rechromatography of denatured cytochrome—c on HAp column.
Cytochrome-c was fractionated by HAp column with guanidiaetaining system. The each fraction was rechromatographed on HAp
column with guanidine containing system and standard system. (@@togram of cytochrome—c with guanidine containing system.
(b) Fraction A, B, C and buffer. (c) Chromatogram of fraction A, B, C ()0with guanidine containing system. (d) Chromatogram
of fraction A B, C (300ul) with standard system.





