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PecE/PecF a o-PEC 4
PecE/PecF PecE/PecF PCB
a-PEC 128 Trp Phe a-PEC
PecE/Peck  PCB a a-CPC a-PEC
Triton X-100 Triton X-100 PCB  o-CPC
Q814 A 1000-3061 2002 06-0703-06
Phycobiliprotein Triton X-100
PecE/PecF
1
1.1
E . coli TGl E.coli BL21 DE3
pBluescript SK + Stratagene
" pET 30a Novagen pET 30a-
PEC phycoerythrocyanin « pecE  pET 30a-pecF DNA
CLONTECH Taq
Zhao ' T4 DNA IPTG X-gal  SABC
PEC EF PecE Amersham Pharmacia PCB
PecF  PEC a a-PEC Hugo Scheer
PecE/PecF PCB phycocyanobi- Lambda 25 Perkin-Elmer F-
lin PVB phycoviolobilin a- 4500
PEC Cys-84 1.2
a-PEC L~ 10 PCR DNA
PecE/PeckF 1
g PCB
Sma 1 Xho 1
4 pBluescript E . coli TG1 IPTG  X-
PecE/PecF gal
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TmL 10mg/mL
Sma 1 Xho 1 Bradford 0.5mol/L. NaCl
EcoRV  Xho | 50mmol/L pH 7.2 3
pET30a E . coliBIL21 Ni** I ~IV  PecE PecF 12
IPTG
DNA
v i} 3
1

PCR

Table 1 Genes and proteins used in the experiments

and their corresponding PCR templates

24 — -
Number Gene Protein Source of template 20—
1 pecA apo-a-PEC Munich*
Il cpcA apo-a-CPC? Munich®
It pecA apo-a-PEC Wuhan® 2 V VI SDS-PAGE
v pecA apo-a-PEC Wuhan® Fig.2 SDS-PAGE of protein V VI after purification.
\ pecE PecE Munich® 1. Protein molecular weight standard 2.Protein V 3. Protein VI .
Vi pecF PecF Munich®
a Template of M. laminosus PCC 7603 is a gift from Prof. Hugo Scheer 1.4
Munich University Germany. b apoprotein of phycocyanin o-subunit. ¢
Template of M . laminosus UTEX 1931 is extracted in our lab.
1.3 PecE/PecF
pET 30a  T7 6
Triton X-100 1
N 6 166mmol/L. NaCl 16mmol/L
100mmol/L. Tris-HCl 1mg/mL Img/
E coli BI21 1L 30pug/ml mL PecE  1mg/mL PecF  10pmol/L PCB 2
IB 37°C ODgy = 0.4 ~0.7 Smmol/L §- 3mmol/L. Mn
lmmol/Il. PTG 5h 1.OmL pH ~ 7.0~8.0
) a0 37°C 2~3h
0.5mol/L. NaCl 20mmol/L pH
: I~ 1
7.2 30min _ _
0.5mol/L NaCl 20mmol/L 1% Triton X-100 I Triton X-100
pH7.2 100mmol/L. EDTA
0.5mol/L. NaCl 20mmol/L pH 7.2
1.5
300 ~ 800nm 960nm/min
1.0nm 1200nm/min
5.0nm/5.0nm
1 I ~IV  SDS-PAGE 4
Fig.1 SDS-PAGE of protein [ ~ IV after purification.
1. Protein | 2. Protein Il 3. Protein [l 4. Protein IV 5. Protein o-PEC
AA a-PEC A

molecular weight standard
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a-PEC
12
1.6
8mol/L. pH2
2
2.1
X ¥ a-PEC 128
Trp 84  Cys Tp 84
PCR
1l| I\
I\ 1 128 Trp
Phe
Il PPy PP
DNA 12
P, P,
PCR Sma |
Xho 1 pBluescript
E . coli TG1 IPTG ~ X-gal
P, ~ P, P, AP,
T
P, 57 AACCCGGGAAGACCACGTTAACCGAAGC
3’

P, 5 CGCTCGAGCAAAGGACATTCGCTGTTTA 3’
P; 5° GCTACATAAAAGCTGGGAGACAAGCC 3’
P, 5° TCCCAGCTTTTATGTAGCGGCTCTAG 3'

pBluescript Poull
pecA Pou 1l
Sma 1 380bp
pecA Pou 1l CAGCTG
CAGCTT P; P, Pou
I Pou ll
pBlu-pecA
910bp  270bp 640bp 3

3 Pull
Fig.3  Agarose gel electrophoresis of recombinant plasmids
digested by Pou 11 .
1. pBlu-pecA not mutated 2. pBlu-pecA site-directed mutated 3.
DNA molecular weight standard.

2.2
a-PEC
PVB a-PEC
500«>570nm
a-PEC
2.2.1 PecE/PecF 1
1 1 570nm
590nm 4
4
a-PEC
0.15
;f 0.10
<
0.05
300 400 500 6(I)0 700 800
A/mm
4 1 I PCB
Fig.4  Absorption spectrum of reconstituted products of
proiein I in the presence dashed line and absence
solid line of PecE/PecF in system [ .
5 6 I
640nm 660nm
a-CPC
I a-
CPC m N
1 a-PEC
5d IV PCB
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a-PEC I 7b
mesobiliverdin MBV
I ~N 640nm MBV 8c PCB
660nm PCB 2 H
I 2.2.2 PecE/PecF I
660nm 595nm 7Ta I I M N
PCB®  PVB* 1
I M N 1
PVB a-PEC I I
I v 632nm 9
PCB PCB 7b
690nm 1
0.15[ b ) 0.15 0.15
g‘ ‘ :g 0.10 %0.10 go'
<0 < ] < £,
. o 0.05 . T 0.05 e X1} e
500 600 700 800 300 400 500 600 700 800 300 400 500 600 700 800 300 400 500 600 700 800
A/mm A/mm A/fom A/mm
5 1 PCB

Fig.5 Absorption spectrum of PCB-reconstituted products of three apophycobiliproteins from Mastigocladus laminosus
in the presence dashed line and absence solid line of PecE/PecF in system [
a Protein [ b Protein [l ¢ Protein [V and d Is the absorption spectrum the top of ¢ under 500nm solid line and 570nm irradiation dashed

line the curve the bottom is its corresponding difference spectrum.

a b c
:"H
iy N
3 y 60F o A00F Y
51 < 54 i \
5 8 8 i Y
2 2 2 i 5\
o o 2 ;
g g 30t 2 200
= .. [ o /
________ .
e 0 . e, N
640 660 680 700 600 650 700 600 650 700
A/mm A/mm A/mm
6 1 PCB

Fig.6  Fluorescence spectrum of PCB-reconstituted products of three apophycobiliproteins from Mastigocladus laminosus
in the presence dashed line and absence solid line of PecE/PecF in system [

a Protein [[ b Protein [ ¢ Protein [V

0.04
0.02
& g
B £ 002
Z 00 2
< <
0.00 A 0.00 e e
300 400 500 600 700 800 300 400 500 600 700 800
A/mm A/mm
7 8mol/L pH2

Fig.7  Absorption spectrum of reconstituted products denatured by 8mol/L urea pH2 .

a. protein [l in the presence dashed line and absence solid line of PecE/PecF in system [ b. protein I in the absence of PecE/PecF in sys-

tem | solid line and system [l dashed line .
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8
Fig.8 Structures of several bilins bonded to proteins
a. phycocyanobilin  b. phycoviolobilin ¢. mesobiliverdin.
0151 Sa 9 PecE/PecF
£0.10 I pcB
g apo-a-CPC PVB
<005

600 700 800
A /nm

9 Il I PCB

200 500
PecE/PecF
PCB
Fig.9  Absorption spectrum of reconstituted products of protein
[T in the presence dashed line and absence solid line PCB PVB? PecE/PecF
of PecE/PecF in system [[ .

3 3.2
3.1 PecE/PecF I ' IV PcB
m 1 Triton X-100
a PecE/PecF  o-PEC
PecE/PeckF m 1 Triton X-100
a-PEC Il
PecE/PecF 1l I 1
Triton X-100
Il Trp-128  Cys- Il I 1
84 MBV  PCB
Trp  Phe Triton X-100 PCB MBV Il
Trp  Phe I 1w
Trp Phe Triton X-100
PecE/PecF
I\
1 PecE/PecF
Trp a-PEC
a-PEC
Trp a-PEC
Triton X-100 PecE/PecF
L o-CPC
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Catalysis of Lyase-isomerase PecE/PecF for Several Apophycobiliproteins

ZHU Jing-Ping' ZHOU Ming®  ZHAO Kai-Hong® ZENG Zhi-Xiong® ZHOU Yi-Kai'

! School of Public Health Tongji Medcical College Huazhong University of Science and Technology Wuhan 430022 China

2 College of Environmental Science and Engineering Huazhong University of Science and Technology Wuhan 430074 China
Abstract  Phycoerythrocyanin PEC  lyase-isomerase PecE/PecF from Mastigocladus laminosus is the specific enzyme for bio-
synthesis of PEC a-subunit o-PEC .1In this work the specificity of PecE/PecF on substrate apoproteins was reported . PecE/PecF
could catalyse the reconstitution of phycocyanobilin PCB  with apoproteins of a-PEC from two different subspecies of Mastigocla-
dus laminosus as well the site-directed mutated apoprotein of a-PEC with Trp at 128 to Phe in vitro  but could not catalyse the
reconstitution of PCB with apoprotein of phycocyanin a-subunit o-CPC  from Mastigocladus laminosus . The surfactant Triton X-

100 had no effect for the reconstitution of o-PEC while it could improve the reconstitution of PCB with apoprotein of a-CPC.

Key words lyase-isomerase phycobiliprotein reconstitution
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