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Purification of Cytochrome ¢-551 from Photosynthetic Bacterium,
Rhodopseudomonas gelatinosa ATCC 17013
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ABSTRACT: The soluble cytochrome c¢-551 of photosynthetic bacterium, Rhodopseudomonas
gelatinosa ATCC 17013 was purified through a sequence of four step chromatography including
CM-cellulose ion-exchange chromatography, DEAE-Sephacel chromatography, Sephacryl s-200
gel permeation chromatography, and HPLC (SP-5PW). The molecular weight of the purified
cytochrome c-551 was 14,600 Da, and this protein shows the absorption peak at 551 nm, 522
nm, and 417 nm as the reduced form, and at 412 nm as the oxidized form. The cytochrome c-
551 seems to be a substrate for the terminal oxidase in the electron transport chain.
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Fig. 1. Elution profile of CM-cellulose column chroma-
tography of the purification procedure for
Cytochrome ¢-651 from Rhodopseudomonas
gelatinosa. The column (2.8 crmX22 cm) was
equilibrated and eluted with 10 mM Na-acetate
buffer at pH 5.2 at 1.8 ml/min with linear salt
gradient from O to 03 M NaCl. The crude
extract (200 ml) was applied and 15 ml fraction
was collected.
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Fig. 2. Elution profile of DEAE-sephacel column chro-
matography of the purffication procedure for
Cytochrome c¢-561 from Rhodopseudomonas
gelatinosa. Samples eluted from CM-cellulose
were applied (o the column (1 emX2.5 cm)
precisely equilibrated with 20 mM  Tris-HC/
buffer pH 7.2. The uftrafiltration concentrated
sample was applied and 1.6 mi fraction was
collected. The DEAE-sgphace! bound sample
was eluted with 0.5 N NaC/l in above buffer
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Fig. 3. Elution profile of Sephacry! s-200 ge! filration
chromatogrphy. The sample eluted from DEAE-
sephacel column were concentrated and 2 mi
were applied to Sephacryl s-200 column (1.8
cmX 25 cm) equilibrated with 20 mM Tris-HC/
buffer (pH 7.2) containing 0.1 N NaC/. Fractions
of 2 ml were collected at a flow rate of 20
mi/hrs.
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Fig. 4. HPLC ion exchange chromatography on SP-5
PW column. The sample eluted from Sephacry!
§-200 column were concentrated and 4 ml
were applied to a SP-5PW HPLC column 8.0
mmX7.5 cm) equilibrated with 10 mM Na-
acetate buffer pH 5.2 and eluted at flow rate of
1 ml/min by successive application of KC/
gradient

Table 1. Purification step of Cytochrome c-561 from
Rhodopseudomonas gelationosa

Purification step Protein Purity index*
(mg)

Crude etract 3.840 -
Soluble proteins 1.112 -
CM-cellulose 78 0.82
DEAE-Sephacet 32 1.04
Sephacryl s-200 13 1.55
HPLC sp 7.2 223

*Purity index weve assayed as absorbance of reduced
cytochromes at its soret peak/absorbance of 280 nm.
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Fig. 5. UV-vis spectrum of cytochrome c-551 purified
from  Rhodopseudomos gelatinosa.  Na,S,0,
Reduced form { ). K-ferricyanide Oxidized
form {---—--, .
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Fig. 6. SDS-polyacrylamide gel electrophoresis of sam-
ples from each purification steps. Lane AB.C.D.E
and F are sample from Crude extract, Soluble
proteins, CM-cellulose chromatography, DEAE-
sephacel chromatography, Sephacryl s-200 ge/

filtration  chromatography,  HPLC ~ SP-ion
exchange chromatography. Lane R, Reference
proteins.

74zt vebdet (Fig. S).
A &%

Sephacryl s-200 A i3} ZZvle 739} SDS-
polyacrylamide gel electrophoresis& %3] cyto-
chrome c&= subunit®] £x}gko] <k 14,600 Dagl o

Cytochrome ¢-551 from Rhodopseudomonas gelatinosa 95

05¢-

tlime : 30sec

1 Interval

e T R T

B,

ABSORBANCE

|
500 600 nm

Fig. 7. Oxiwvation of reduced cytochrome c-551 from
Rhodopseudomonas gelatinosa. The UV-vis spec-
trum was obtained in 50 mM Tris-HC! buffer.
pH 7.5, containing about 30 pM Cytochrome
c-651, 25 mM KCl 756 mM Choline chioride,
05% Tween 80 and 15 unit Cytochrome ¢
oxidase.
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