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PCB B-CPC B-PEC Cys-155 pCDFDuet pETDuet-cpcS2 R
EcoRV. Xho I ,
7, , pCDFDuet
p PCB , 1.3 B-CPC  Cys-155
1 9
1.1 pET30a-cpcB(C84S) pCDFDuet-cpcTl
TG1 BL21(DE3) pACYCDuet-hol-pcyA
, pBluescriptSK(+)  Stratagene . pET30a-cpcB(C84S)  pCDFDuet-cpcT2
, pACYCDuet-1 pCDFDuet-1 pACYCDuet-hol-pcyA
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pecB(C84A) pCDFDuet-cpcS1 pCDFDuet-cpcT2

Novagen

pETDuet-cpeS2 DNA

T4 DNA Sma |
XhoI EcoRV Bgl I MBI , Taq
Biostar , IPTG SABC s

Amersham Pharmacia
1.2

(Anabaena PCC7120) ,

cpcTl s pCDFDuet R

1: 5'-GAG CCC GGG ATG ACT CAC TCT

ACA GAC ATA G-3'
2: 5'-CAG CTC GAG ACC TTA CTC GGC

ACT TAT TTT G-3'

PCR DNA
DNA Smal .
Xho I pBluescriptKS(+)
pBlue-cpcTl pBlue-cpcT1 EcoRV .
Xho | pET30a(+) ,
pET-cpcT1 Bglll .

. pET30a-cpcB(C84S)
pACYCDuet-hol-pcyA

. pET30a-cpcB(C84S)
pACYCDuet-hol-pcyA
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,—20°C
pET30a T7
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N
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mmol/L KPP, 500 mmol/LNaCl, pH 7.2) ,



2 B Cys-155 355
S5min, 4°C 15min, ,
mmo A uet-cpcll,
50 /L KPP, 500 pCDFD pcT1 ( 1
mmol/L. NaCl, pH7.2) 3, s
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1.4 mp sy Sima | Sma I%,mu I
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R Perkin Elmer Lambda 25 pUC ori
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LS-45 (Perkin- Elmer), pBlue-5339 ”'q\;,,’,? pET-30a(+)
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25C,
1.5
FEcoR
s Belll Jae |
(8 mol/L, pH=2) , PET-5330  \|lac | pCDFDuet-1
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1.6 SDS-PAGE lac 1 all 5'3"'9
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Kodak Gel Logic 200 > > Fig.1 The construction of cpcT1 gene cloning vector pBlue-cpcT1
100 mL and expression vector pCDFDuet-cpcT1
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(2
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1.2 pET30a-cpcB(C84S),
I v pCDFDuet ( 3),
1.3 14 15 1.6 ’ 248
bp, ( 2
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Fig. 2 Agarose gel electrophoresis of cpcT1 and cpcS2
1. pCDFDuet-cpcT1 ; 2. pCDFDuet-cpcS2 ;
3. DNA

1. pCDFDuet-cpcT1 digested by BglIland Xho I ; 2. DNA ladder;
3. pCDFDuet-cpcS2 digested by ECORV and Xho |

lac |
pETDuet-5292

pCDFDuet-1

5933 bp 3781 bp

CDF ori

| - |

lac |

pCDFDuet-5292

4294 bp
\.

CDF ori

3 cpcS2 pCDFDuet-cpcS2

Fig. 3 The construction of expression vector pCDFDuet-cpcS2 of
cpcS2 gene

4 pCDFDuet-cpcT1
PAGE
Fig. 4 SDS-PAGE of pCDFDuet-cpcT1 and pCDFDuet-cpcS2
Expression in E. coli
M. ;1.
pCDFDuet-cpcT1
M. Protein Marker; 1. Protein from pCDFDuet-cpcS2 expressed

in E. coli; 2. Protein from pCDFDuet-cpcT1 expressed in E.
coli

pCDFDuet-cpcS2 SDS-

pCDFDuet-cpcS2 ;2.

2.2
[- ,
, (
0.1
) 5
(20 mmol/L KPP, 500 mmol/L
NaCl, pH 7.2) (1 2
, cpcB (C84S)
pecB (C84A) hol pcyA
BL21(DE3) , ,
Bradford ¥ ,
(101 580 nm
> CpcTl
Cys-155 PCB

%1 B-CPC (C84S)ZE B MAEN A S T HYE M LB (580 nm )
Tab. 1 Compare of lyase activity of B-CPC (C84S)
C ) :
Reconstitution Lyase Data of the Fluorescence Activity percent (%) The right site of the wavelength

CpcTl 1544.1+49.4 100 627
CpcT2 27.7£5.0 1.8+0.3 627
CpcSl 27.5+1.0 1.8+0.1 627
CpcS2 15. 8+0.2 1.0+0.0 627
None 13.940.1 0.9+0.0 627

o 1.

/

>

Note: 1. Activity percent: The average fluorescence data of every reconstitution / The average fluorescence data of reconstitution ;

The same as follows
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% 2 B-PEC(C84A)ERMELA S T BIE 4 LA (580 nm )
Tab.2 Compare of lyase activity of B-PEC (C84A)

«C )
Reconstitution Lyase Data of the Fluorescence Activity percent (%) The right site of the wavelength
CpcTl 1175.4£73.6 100 625
CpcT2 5.5+0.0 0.5+£0.0 625
CpcSl1 3.6+0.0 0.3+0.0 625
CpcS2 6.1£0.1 0.5+0.0 625
None 6.4+0.0 0.6+0.0 625
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Fig. 5 Fluorescence and absorption spectra of reconstitution and
A. CpcB (C84S) ( ); B. PecB(C84A)
( ); : ( ) ; :

A. Fluorescence(diluted) and Absorption spectra of reconstitution and with CpcB(C84S); B. Fluorescence (diluted) and Absorption
spectra of reconstitution and with PecB(C84A); Solid line: Fluorescence(diluted) and Absorption spectra of reconstitution ; Broken line:

fluorescence and Absorption spectra of reconstitution
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Fig. 6 Absorption spectrum of chromoprotein after denaturation
by urea in the presence of hydrochloric acid
A. PCB-CpcB (C84S)

(C84A)

(pH=2); B. PCB-PecB
(pH=2);
A. Absorption spectra of PCB-CpcB (C84S)(pH=2); B. Absorption
spectra of PCB-PecB (C84A)(pH=2); Solid line: absorption
spectrum of reconstituted product before denaturation by urea
in the presence of hydrochloric acid; Broken line: absorption
spectrum of reconstituted product after denaturation by urea
in the presence of hydrochloric acid

Fig. 7 SDS-PAGE of reconstituted PCB-CpcB(C84S) and PCB-
PecB(C84A) stained for the chromophore with zinc acetate and for
protein with Coomassie blue
1. PCB-PecB(C84A)

; 3. PCB-PecB(C84A)SDS
CpcB(C84S)SDS s M.
1. SDS-PAGE of reconstituted PCB-PecB(C84A) stained for the
chromophore with zinc acetate ; 2. SDS-PAGE of reconstituted
PCB-CpcB(C84S) stained for the chromophore with zinc acetate ; 3.
SDS-PAGE of reconstituted PCB-PecB(C84A) stained for protein
with Coomassie blue; 4. SDS-PAGE of reconstituted PCB-CpcB
(C84S) stained for protein with Coomassie blue; M. Protein
molecular weight marker

3

; 2. PCB-CpcB(C84S)
; 4. PCB-

100%,
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PHYCOBILIN COVALENT COUPLED TO B SUBUNIT CYS-155 OF PHYCOCYANIN
AND PHYCOERYTHROCYANIN FROM MASTIGOCLADUS LAMINOSUS PCC 7603

ZHANG Juan', ZHOU Ke-Cheng', XIA Kun' and ZHOU Ming?
(1. Huazhong University of Science and Technology, Wuhan 430074; 2. Huazhong Agricultural University, Wuhan 430070)

Abstract: Phycobiliproteins, as a homologous family of light-harvesting proteins present in cyanobacteria, red algae
and cryptophytes, are the function composition of light-harvesting complexes in the algae photosynthesis. The
phycobiliprotein biosynthesis is the phycobilin addition to the apophycobiliproteins. So far, the correct attachments of
most chromophores are catalyzed by lyases, of which only few have been characterized in vivo. In Mastigocladus
laminosus PCC7603, phycocyanin and phycoerythrocyanin have two subunits, the coupling sites of phycobilin addition
to the apophycobiliprotein of B subunits are Cys-84 and Cys-155. The protein CpcS1 encoded by gene alr0617 was
proved to be the lyase of Cys-84. To search the lyase of Cys-155, four genes were filtrated by BLAST comparison. They
were cpcT1, cpcT2, cpcS1 and cpcS2, in which genes cpcT1 and cpcS2 had to be transformed to the vector pCDFDuet
for the experiments need by molecular cloning technique, and the correct clones could be selected by agarose gel
electrophoresis and SDS-PAGE. The entire pathway of a fluorescent  subunit was synthesized from combinational
expression of four genes in three compatible pACY CDuet-hol-pcyA, pET30a-cpcB (C84S) or pET30a-pecB (C84A) and
one of the filtrated four genes in E. coli, in LB culture medium at 20°C for 12h. After mechanical disruption, the
reconstitution protein were purified by metal chelating affinity chromatography, and dialysed in buffer overnight to
leach the medical irons. At last, they were confirmed by lyase activity comparisons, SDS-PAGE, chromoprotein
denaturation, absorbance and fluorescence spectrum. As a result, compared to the related literatures of PCB spectrum,
the protein CpcT1 encoded by gene all5339 was the lyase of Cys-155. At the same time, it proved that the other three
genes have no effects to the Cys-155. Up to now, the two lyases which could catalyze the coupled reaction of the
apophycobiliprotein’s two sites of § subunits and PCB were all found. This result will be signality for researching the
phycobiliprotein biosynthesis, light-harvesting principle in photosynthesis, assembling phycobilisome and so on.

Key words: B-CPC; B-PEC; Lyase CpcT1; Reconstitution in vivo



