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: (M. laminosus, UTEX 1931)  PecE[ PecE(UTEX
1931)] (M. laminosus,. PCC 7603)  PecE[  PecE(PCC 7603)] 81% PecE(UTEX
1931)/ PecF(PCC 7603) PecE(PCC 7603)/ PeckF( PCC 7603) PecE(UTEX 1931) N
22 20% ;N 36 56 ,C
3 Peck (PCC 7603) 27
1 (78 A : 1000 3207( 2003) 060614 05
, PEC( , phycoerythr ( Perkirr Elmer)
rocyanin) EF Peck 1.2 PCR pBlr pecE ,
Peck PEC «a ( a PEC) 95 C, 300s; 95C, s;
PeckE/ PecF PCB( , phycyano- 50C, 90s; 72 C, 90s 30 72°C 30s
bilin) PVB( , phycoviolobilin) , ax 1: §-TA CCC GGG ACT GCTI' GCT TGT TGI
PEC Cys & , GCT-3
«PEC " Peck/ 2:5°-CG CTC GAG TTA AAG TTG AAT TAA
PecF , TAA ATC GTC AA-3’
3:5-AG CCC GGG CGC ATT CCA TCA GGA
GGG
1 4: 5 -TCI' CCC GGG AAA CAT CAA GTIG
CAA GCA GGTI+3
1.1 TG1 BL21 (DE3) 5: 5°-GTA CCC GGG GAA GAT AAT CAA
pBluescript SK(+ )  Stratagene ATT CGI' TAT-3’
, pEl'30a Novagen , DNA 6: 5°-GCG CIC GAG TTA GIT ATC TAA
CLONTECH , TAA GGC TTC CAA AAT-3’
Taq T4 DNA IPTG X-gal = SABC 13 [4] , PCR
Amersham Pharmacia Smal Xhol ,
PCB Hugo Scheer pBluescript ,
TG1, IPTG  X-gal ,
Lambda 25 Sma [ Xho I
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EcoRV Xho |
, BL21 (DE3),
IPTG

pEIl'30a

14 DS PAGE
BI21( DE3)
37°C ODsp= 0.5—0.7,
PTG, 6h , 1mL )
(91, Smin, 5%
12% SDS PAGE [ 4]
1.5 pET

Immol/L

Histag,

BL21( DE3) IL
LB ,37C
ImmoJ/LL

30He/mL
ODgo= 0. 5—0.7,
IPTG, 6h
,—20TC
0. 5mo/ L NaCl 20mmo)/ L
(pH7.2) 30min, ,
0. Smol/LL NaCl 20mmol/L
(pH 7.2), 100mmol/L. EDTA
0. 5Smol/L. NaCl 20mmo}/ L (pH 7.2)
4ml., 3 —4mg
) 0. Smo}/ L. NaCl
(pH 7.2) ,

mL( Bradford
50mmol/L
Ni*
1.6 s 0. 5mol/L. NaCl
50mmol/L Imol/L. Tris*HCl
PecE/ Ped’ PCB
B Mn2+ ,
1.0mL Tris® HCl NaCl
100mmol/L.  166mmol/L.  16mmol/L, pH =
7.0—7.5 377C 3h
1.7
300 —800mm,
1. Onm

) [6]

960nny min,

2.1 PCR ,

211 PecE(UTEX 1931)
N 22 , 36 , 56
cC 23 ,
Peckn22 Peckn36 PecEn56 Peckc23
a ,
PecE( PCC 7603) 2 Hindll
, 81 , 81
PeckEm?27
212 N C PecE( UTEX 1931)
PCR 2 3 PecE
N 56 , 2
4 PecE N 36
, 2 5 PecE N
2 , 1 6
PecE C 23
5 Xhol Smal
23 , PCR 606bp
666bp 708bp  705bp ( la,
DNA
pBluscHpt  , Xhol Smal ,
( 1b
2.13 PecE(PCC 7603)
pBlirpecE peck 2 Hindll ,
81bp,  Hindlll 4h ,
DNA , T4
DNA , 8lbp pBhr
peckm, Xhol Smal s
726bp, ( 1b),
2.2
pBlir pecE
2.3
Smal Xho I
EcoRV Xhol pET 30a ,
BL21 (DE3), SDS PAGE (2
: pET-pedEn, pEl-pecEm  pEI* pecEc
PTG

, PecEn22 PecEn36 PeckEn56 PecEm27 PecEc23
30kD 29%D 27kD 31kD 30kD,
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1 a: PCR 1 DNA : 15343hp
9%Ubp 695bp 515bp 377bp; 2 pecke23; 3 pecEnS6; 4 peckn36; 5

pecEn22; b: Smal Xhol

1 DNA : 1543bp 994bp 695bp 515bp 377bp; 2

pBlr pecEc23; 3 pBhr pecEm27; 4  pBhr pecEn56;
5 pBlu pecEn36; 6  pBlu peckEn22
Fig. 1 a: Agawse gel electophoresis of PCR product; 1 DNA marker from
the top to the bottom: 1543bp 94bp @O5Shp 515bp 377bp; 2 pedic23; 3
pedin56; 4 pecEn36;5 pecEc23; b: Agarose gel electrophoress of reconr
birant plasmids digested by Smal Xhol; 1 ~ DNA marker from the top to the
bottom: 1543bp 994bp @M5bp 515bp 377bp; 2 pBhr peckc23; 3 pBlr
pecEm27;4  pBlu pecEn56; 5 pBlur pedin36; 6  pBlu peckn22
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SDSPAGE  a: 1 ;2 PecEn22 ;3
PecE ;4 PecEn22 ;5
pET ;b 1 ;2 PecEm27
;3 PecEc23 ;4 PecEn36 05
PecEm27

Fig 2 SD&PAGE of the overexpressed PecEn22 PecEm27 PecEc23 Pe
ckn36 Pedin56 a: 1
duced with IPTG;3 PecE inducedwith IPI'G; 4 PecEn22 not induced with
IPTG;5 pET induced with IPIG; b: 1
2 PecEm27 induced with IPTG;3  PecEc23 induced with IPT'G;
4 PecEn36 induced with IPTG; 5 PecEn56 induced with IPTG

Protein molecular weight marker, 2 PecEn22 i

Prot ein mole cular weight marker;

PecE/ PecF
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Cys 84 ,
o PEC,

0.10
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.00
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Fig. 3 Alsorption spectra of reconstituted products of PCB after catalytical reaction with Ped?/ Peck a: Absorption spectra after iradiation with 500nm
light (sold line) and afier subsequent irradiation with 570nm light ( broken line) b Difference absorption of 500nm irradiation minus 570nm irradiation
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PecE/PecF
PVB,
585nm
PecE(UTEX 1931)  Peck( PCC 7603)
, 81%,
PecE( UTEX 1931)/PecF( PCC 7603)
PecE(PCC 7603)/Ped" ( PCC

, PCB
o PEC,

oPEC
7603) a PEC

PecE (UTEX 1931)  PecF(PCC 7603)

PecE
PCB R a

PecF PecA

PeckEn22 (UTEX

1931) /PecF( PCC 7603) ,

o PEC, PecE
(PCC 7603)/ PecF ( PCC 7603) 20% (
1, PecEn36 (UTEX 1931)/Ped ( PCC 7603) Pe
cEn56( UTEX 1931)/Ped"( PCC 7603) PecEc23( UTEX
1931)/Ped” (PCC 7603)  Peckm?27( PCC 7603)/PecF
(PCC 7603) ,

aPEC

1 PecE

Tab 1 Comparson of the emzymatic adivity of PecE and its mutants

PecE(PCC 7603) 100%
PecE(UTEX 1931) 80%
PecEm27( PCC 7603) 0
PecEn56( UTEX 1931) 0
PecEn36( UTEX 1931) 0
PecEn22( UTEX 1931) 20%
PecEn23 UTEX 1931) 0
: PecA+ Pecl/ PecF+ PCB 37C 3h
Peck N 22 s
,
)
N 36 56
27 C
23 PecE
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CLONING, EXPRESSING AND ACTIVITIES STUDY OF MASTIGOCLADUS LAMINOSUS
PECE MUTATED GENES

MA Cong, ZHOU Ming, ZHANG FuTie and ZHAO Kar Hong
( Gollege of Emvironmental Science and Teachrology, Huahong Uhersity o Science and Technology, Wuhan — 430074)

Abstract: Phycoerythrocyanin(PEC) is an intergral compent of the Phycobilisanes( PBS) . Unlike other phy cbiliproteins, isolat-
ed PEC shows a remarkable photochemistry. It is photoreversibly photodhromic, and the readivity has been related to the unusual
chromophore —PVB bound to Cys 84 on the subunit via a thioether linkage. For PVB, the problem has recently been clarified by
the identificatin of a new enzymatic activity of the two lyase subunis ( PecE, PecF), which genes are located in the pec-operon
downstream from the strudural( pecB, A)and linker genes(pecC) .

Peck and PecF, the product of two phywerythrocyanin lyase genes(pecE and pecF) of Mastigocladus laminosus ( fischerel-
la), catalyze two readtions: (1) the regiospecific addition of phycyanobilin ( PCB) to Cys 84 of the phycoerythrocyanir subunit
(PecA), and (2) the isamerization of the PCB to the phycoviolobilin ( PV B)- chromophore. In the present study, we have used
deletion and mutagenesis to produce a seires of mutated forms of PecE.

The mutated PecE ( PecEn22, PecEn36, Pedin56; PecEc23, PecEm27)which means losing 22, 36, 56 amino acid in IV
end; 23, amino acid in G end; and 27 amino acid in middle, were got wih molecular design.

First, the PCR products were purified and dgested with Smal and Xhol, then recombined with pBluescript vector and
transfomed into the E. coli TG1 strain. The mutated fragments were inserted into pBluescript vector and were confimed with se-
quencing. Meanwhile the mutated fragments were subcloned into another expression vector pET'30. After induction of IPT'G, the
mutated recombinants of Peck and the PeckF are highly expressed n £. Cdi BL21.

In vitro, when we combined the mutated Peck and PecF with PCB and PecA together, we got a series of spectra character
izing the enzymat ic reconstitutions. Compared to the highly reversible photochemistry of the natural ® PEC, the variaions in rela
tive reconstitution adivity were confirmed.

Incubation of PecE, Ped" with PCB resulted in an absorption increase at 570 nm which has the characteristic absorption
properties, the same as the native & PEC. The absorption blue shiffed to 500nm after irradiation with 570nm light, and the re
markable different absorption were measured and used to denote the native abilities.

Compared to Peck between UTEX1931 and PCC7603, we can find that they displayed high hamology ( 81%) in level of
amino acid. Based on this reason, the enzymatic adivities were measured and Peck (UTEX1931) exhibited 80% activity conr
pared to PecE( PCC7603) which exhibited 100% activity.

The mutated Peck (UTEX 1931) which lost 36, 56 amino acid in Nend, 23 amino acid in G end lost the enzymatic activi-
ties, which means that there must exist the important residue in these lost amino acid. The mutated PecE( PCC 7603) which lost
27 amino acid in the middle lost the enzymatic adivity, which means that the lost of these 27 amino acid had destroyed the origi-
nal strudure of PecE mevitablely. However, the mutated Peckl (UTEX 1931)which lost 22 amino acid in N-end had enzymatic
adtivity of 20% . We can conclude that maybe the lost of 1 —22 amino acid had not destroyed the structure as a whole, but ir
duced the change on local strudure.

The results provide the important information on active center and space structure of enzyme PecE, and the relationship be-

tween the strudure and enzymatic adivity of this enzyme was arisen fran the results.

Key words: PecE; Ped'; PCB; PVB; Mastigodadus laminosus; Reconstitution



