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Smmol/ L , (TaKaRa),
, : 1.4 LacZ Miller L1l
E. oli DH5a GM48 37 CIB PCCO8M3: & @ Poetk — lacZ
( ,
50Mg/ mL) pRL57'% pKw1188' 7 (OD7p 1.4 1. Snl. .
DOE Peter Wolk Inl. 7 Buffer(60mmol/ L Na2HPO:, 40mmol/ L
, pHB 1180 pKW1188 Bg @© NaH>PO4, 10mmol/L KCI, Imnol/ L MgSOs, 40mmol/ L
B ) R S0HL 0. 1% SDS 50HL
1.2 PCC6803 200ML ONPG (4mg/mL), 30T 20min
171 OD7 0.8 , S00HL  1mol/ L. NaxCO3
DNA . Ak 12000r/ min Imin, 0D ,
BG11 R ’
10Mg/ml. S5mmol/ L Miller= 1000 X OD42o/ (1. SmL X 20min X OD73)
BG11 , LacZ,
PCR 2
" DNI;ACC6803 DNA'  DNA =1 > fpettlact
) (9] E. coli GM48 DNA lacZ 3 lack4
Molecular Cloning PCR (1 PCR
10mmol/ L. Trise CI( pH8. 3). S0mmol/ LKCL = PCCESER DNA —
1. Smmol/ L MeCl, (1) 100pmol, 200tmol/ L. Pole2( 1) PCR Ppett:
dNTPs, SOng ~ DNA, 2.5U DNA (Taq / DNA , MDIST |
Plu =171, U/U, MBI)  PCR : pHBISOS ~ pHBINI7  Draiv  pRLS7 Q
94°C  Smin, 30 (94C Y iv JHBIS05
Imin, 60C  Imin,72C  Imin), 72°C , JIBISM  Saliv  BamMH iv
10min  PCR (MBI) pHB 1524 Q Petll ,
, “A” 50U Bl pHB1117
10mmol/ L, Tris* CI ( pHS8. 3), 50mmol/ L. KCI, pHB1536 Hind @ Kpn iv
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10min PCR pMD18T , pHB1567, 1
1 PCR (5>3)
Tab. 1 Nudleotide sequences of gene specific primers used for PCR(5 > 3)
Primers (5> 3) Nucleotide sequence
lacZ-3 CTCGAGCAGATCTGACT AACT GAGGAGGATT GC AT ATGACCATGATT ACGGATT CACTG
lack-4 TTACITCTGACACCAAACCAACT GGTAATGGTAGCGACC
Ppetf- 1 AAGGATT CATAGCGGTTGCC
Ppet-2 GACATA CITCTTGGCGATTGTATC
£p267-9 ACCTCTCCACGCTGAATTAG

gp26710

TT CCAGGCCACATTGTTGI C
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pHB1567

(10.8kb)

1 PHB1567
Fig. 1 Srudure of plasmid pHB 1567

The stem-loop structures bracketing the Q
cassette represent short inverted sequences that

terminate transcriptions
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Fig. 4 Copperinduced expression of lacZ in Synechocystis PCC6803
(a) (W) PCCEB03 PCCE303: : Q-
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(A) and ( W) represent Synechocystis PCCO803 and Synechocysiis
PCCEBO3: : X Ppak-lacZ respectively. All of the data

are means of triplicate deteminations



2 : PCC6803 243
LacZ 6nmol/ L ( )
, LacZ )
(Miller 4); ,
6 —400nmol/ L , LacZ DNA
, Miller 60 , ,
, lacZ , R
400nmol/ L., LacZ

C 4

3
lacZ, cat, gp,
lwAB lacZ ,
ATP o,
PCC6803 petls
-16 -38 Nt
L 440bp
pkwiigg ! PCC6803
ORF
sirol68  ( , )
Ppek ,
Q , slr0168
PCCO68M3: : Q Ppek-lacZ
LacZ (Miller 8),
, LacZ
lacZ R
0 —6nmol/ L 400nmol/ L s
lacZ
, 6nmol/L. 400nmol/ L lacZ
, 1992 Zhang L Western blot
300mmol/ L. petkl
[12]
lacZ , LacZ ( Miller

10).

[1]

[2]

[3]

[ 4]

[5]

[6]

[7]

[8]

[9]

[10]

[ 11]

[12]

Ghassemian M, Wong B, Femeira F, et . Cloning, sequencing
and transcriptional studies of the genes for cytochrome €553 and
plastocyanin from Anabaena sp. PCC 7120 [ J].
1994, 140: 1151 —1159

Duran RV, Hervas M, De La Rosa M A, et al. The efficient fune-

Miaobiol ogy ,

tioning of photosynt hesis and respiration in synechocystis sp. PCC 6803
stric ly requires the presence of either cytochrome ¢4 or plastogyanin
[J]. Jownal  Biological Chemistry , 2004, 279: 7229—7233
Buikema W J, Haselkom R. Expression of the Anabaena hetR gene
from a copperregulated promoter leads to heterocyst differentiation
urderrepressing  conditions [ J]. Proc. Nat. Aad. Sci. UA,
2001, 98 729—2734
Yoon H'S, Golden ] W. Heercyd pattern formation controlled by a
diffusible peptide [ J]. Sdence, 1998, 282: 935—938
Hitp: / /www. kazusa. or. jp/ cyanobase/ Synechocystis/ index. html
Elhai J, Wolk C P. A versatile class of positive-seledion vectors
based on the nonviability of palindrome containing plasmids that al-
lows cloning into long polylinkers [ J]. Gene, 1988, 68: 119—138
Williams J G K. Corstruction of specific mutations in photosystem (©)
photosynthetic reation center by gene ic engineering methods in Syne-
chocystis 6803 [ J]. Mehods Enzymol, 1988, 167: 766—778
Xu XD, Wang Y Q, LiS H. Construction of biphasic CAT promoter
probe vector shuttling between Anabaena ( blue green algae) and Es-
cherichia coli [J]. Jownd o Graduate School, Academia Sinica,
1993, 10: 203—209 | s s . -
CAT

, 1993, 10: 203—209 |
Sambrook J, Fritsch E F, Maniatis T. Molecular cloning. A laborate-
1y mamual, 2nd ed [ M]. New Yoik: Cold Spring Harbor Laboratory
Press. 1989
Miller J H. Experiments in molecular genetics [ M]. Cold Spring
Harbor Pres. 1972, 352—355
Briges L M, Pecoraro V L, Mclntosh L. Copperinduced expression,
cbning, and regulatory studies of the plasocyanin gene from the
cyanobad erium Synechocystis sp. PCC6803 [J]. Plant Mol Biol ,
1990, 15 633 —642
Zhang L., Mcspadden B, Pakrasi H B, et al. Coppermediated rege
lation of cytochrome ¢553 and plastoyanin in the cyanobacterium
synechocystis 6803 [ ]]. 1992,
267: 19054 —19059

Journal o Biological Chemistry,



244 31

CONSTRUCTION OF COPPER-INDUCED GENE EXPRESSION PLATFORM IN
SYNECHOCYSTIS SP.PCGC6803

GAO Hong"?, TANG Qing" ?and XU Xu-Dong'
(1. State Key Laboratory o Freshwate Ecology and Biotechrology, Institute o Hydrobiology, the ChineseAcademy o Sciences, Wuhan 430072
2. The Graduate School ¢ the Chinese Academy ¢f Sdences, Bejing 100049)

Abstract: In Synechocystis sp. PCC6803, gene knock out is the most straightforward and efed ive method to reveal the physie-
logical function of a gene. Nevetheless, insertion mutants culd not be generated for those genes essential to survival. In order
to elucidate the function of such genes in Synechocystis sp. PCC6803, a copper mduced gene expression platform was constructed
using the promoter of petE ( PpetE ). PpetE from Synechocystis sp. PCC6803 and the betagalactosidase gene (lacZ) from E.

coli GM48 were cloned respedively by doing polymerase chain readion ( PCR), and the PpetE was positioned upstream of lacZ.

The Ppetb-lacZ construct was integrated into the genome of Synechocystis sp. PCC6803 via homologous recombinations. The ex
pression of beta galactosidase gene was found to be controllable by adjusting the concentration of Cu?* in medium. In a range
from 6 to 400nmol/L, Cu** induced the expression of betagalactosidase in an S-shaped curve, but when the concentration of
Cu** in medium was below 6nmol/L or above 400nmol/ L, the activity of beta- galactosidase was either too low to be detected or
too high to be regulated. This copper induced gene expression platform can be used in the control of some indispensable genes in
Synechocystis sp. PCC6803: cells survived in the presence of Cu® , so that the physiological effect of a gene could be ohserved

when Cu®* is removed.
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