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191bp 3’ (UTR) ploy A , (Zea mays)  46%, (Aloe arbores-
846 3’ (UTR) cens) 46%, (Oryza sativa Japonica Group)
AAUAAA , 47%, (Escherichia coli)  35%,

, Porphyra yezoensis  B-tubulin carbonic 35% 50% , Cy PEPC C
anhydrase 2021} Gracilaria gracilis 774 (S),
galactosel-phosphate uridyl transferase [22] C; CAM PEPC

BLASTx (A4 2324 PEPC
(phosphoenolpyruvate carboxylase, (A), Cy PEPC( 1)
%2 HERFHAMETAFT
Tab.2 PEPC isoforms used for phylogenetic analysis
Chlamydomonas reinhardtii Chlorophyta (C3) AY517644 Mamedov et al. (2005)
Micromonas sp. Chlorophyta (C3) XM 002499372 Worden et al. (2009)
Phaeodactylum tricornutum diatom XM 002180991 Bowler et al. (2008)
Thalassiosira pseudonana diatom XM_002288976 Bowler et al. (2008)
Anacystis nidulans Cyanobacteria M11198 Katagiri et al. (1985)
Escherichia coli Bacteria X05903 Fujita et al. (1984)
Flaveria trinervia Dicot (C4) X64143 Hermans & Westhoff (1992)
Flaveria australasica Dicot (C4) 725853 Bauwe (unpublished 1993)
Glycine max Dicot (C3) D10717 Sugimoto et al. (1992)
Solanum tuberosum Dicot (C3) X67053 Merkelbach et al. (1993)
Aloe arborescens Monocot CAM D83052 Honda et al. (1996)
Zea mays Monocot (C3) X61489 Kawamura et al. (1992)
Saccharum hybrid Monocot (C3) M86661 Henrik et al. (1992)
Zea mays Monocot (C4) X15239 Hudspeth and Grula (1989)
Sorghum vulgare Monocot (C4) X63756 Crétin et al. (1990)
F. trinervia(Cy): 756 -KRKPSGGIESLRAIPWIF S WTQTRFHLPVWLGFGAAF
F. australasica(Cy): 756 -KRKPSGGIESLRAIPWIF S WTQTRFHLPVWLGFGAAF
F. pringlei(Cs): 756 -KRKPSGGIESLRAIPWIF A WTQTRFHLPVWLGFGAAF
S. tuberosum(Cs): 757 -KRKPSGGIESLRAIPWIF A WTQTRFHLPVWLGFGAAF
Z. mays(Cs): 758 -KRKPSGGIDSLRAIPWIF A WTQTRFHLPVWLGFGAAF
S. vulgare(Cs): 751 -KRKPSGGIESLRAIPWIF A WTQTRFHLPVWLGFGGAF
A. arborescens(CAM): 755 -KRKPSGGIESLRAIPWIF A WTQTRFHLPVWLGFGAAF
W. mirabilis(CAM): 743 -KRKPSGGIESLRAIPWIF A WTQTRFHLPVWLGFGAAF
Z. mays(Cs): 762 -KRRPGGGITTLRAIPWIF S WTQTRFHLPVWLGVGAAF
S. vulgare(Cy): 753 -KRRPGGGITTLRAIPWIF S WTQTRFHLPVWLGVGAAF
C. reinhardtii(Cs): 760  -SRK-SGGIETLRAIPWIF A WTQQRLHLPVWLGIGEAL
P. haitanensis: 796 -KRKAGGVETLRAIPWIF A WTQTRLHLPVWLGLGTAL
1 Cs, Cy PEPC
Fig. 1 Partial sequence alignment of amino acid residues of PEPC from some C; and C,4 plants
Pfam HMM PROSITE ,
130 841 PEP ; PEP , PS00781
SignalP TMHMM (VLTAHPTQAVRR) PS00393(VMVGYSDSGKDGG),
b 4 2
72 /2011 /35 / 4



B3RS REPOATS

TCCAGCATGTCGAATGTAGCGAACATTGCCGAGTACGTGCATCGCATCCGGCGGCGTCGCTCTTATGAGCGTGGGGAAGGTGCTATGCTC
SSMSNVANIAEYVHRIRRRRSYERGEGA AWML
ACCCATACGTCGGTGGACGAGGTGTTGCGTGACCTTGTCAAGAAGGGGCACTCCCOGGAGGAGATTCACGCGGTCCTTAAGTCGCAGACA
THTSVDEVLRDLVEKEKGHSPEETILHAVLEKSQ QT

GTGGAGATGGTGCTTACGGCTCACCCGACGCAGGCTGTCAGGCGGTCGCTCCTGTCTAAGCTGCATCACATTGCGGACATCCTGTTGGAC
VEM[V LTAHPTQAVRESLLSEKLHHIADTILLD

CTCCACGATAAGGCGCTGACGCCCAACGAGCGCGATGACCTCATCCTTCGACTGEGCGCCCACCTCCGCTCCCTGTGGCGCACGGACGAA
LHD KALTPNERDDLTILRLGAHLERSLWRTDE

GTCCGECGCACCAAGCCGACTCCGACTGATGAGGCTCGCAACATCCTCCAGGTTATTGAGCACACTGTGTGGGACGCGGTTCCCGTCTTT
VRRTKPTPTDEARNTILQVIEHWNTVWDAVPVFE

GTGCGTGACACGAACAAGGCCCTGCAGCGACACAATGCCGAGGTGCTGCCGCTCOACGCGCGCCTCTTCCTCTTTTCTTCETGG6CCE6C
VRDTNKALGQRHNAEVLPLDARLTFLTFSSTWASGEG

GGTGACCGCGACGGCAACCCGTTTGTGACGCCGCAGGTGACACGCGAAGCGGTGGOGGTCAACCGGTACCGCGCGGCGGTGTTGTACCTG
GDRDGNPFVTPQVTREAVAVNRYRAAVLYL

ATGGAGATTGAACACCTACTCTTTGACATGTCGGTGCACTATGGATCAGATGAGCTCCGGGCGTACAACGCGGCACTGCAGAAGGCAGAG
METEHLLFDMSVHYGSDELRAYNAALG® QEKAE

GATGCCAAGACCAAGACGGCTGACGCGGGGAAGGCCAACCTCAAGTACAAGGAGTTTTGGAACCACGTGCCCCCCACGGAGCCGTACCGG
DAKTKTADAGEKANLEKYEKEFWNHVPPTEPYVYR

GTGCTGCTGTCTCACCTGCGCGACCGCATGGCCECCACCCGCGACCACTGTGAGGCGCAACTGTCGGEGTCTCCGCCACCATCGACGACG
VLLSHLRDRMAATRDIHCEAQLSGSPPPSTT

GCTGCGCCGTTTGTTGAGGCGTCTGAGCTTCTCGAGCCGCTGATGGTGATGCACCGCTCTTTGGTTGACCAGGGCGATGACCTGCTTGCT
AAPFVEASELLEPLMYMHRSLVDQGDDLLA

GGCCCTATCATGGACCTGGTTGCGAGGGTGCACGCGTTTGGGCTGACACTAGTGAAGCTGGACATTCGCCAGGAGGGGGAGCAGCACACG
GP I MDLVARVHAFGLTLVKLDTIR QEGEG QHT

CAGGCCATGTCAGCCATCACTGAATTTGTCGGTCTGGGCTCGTACGCGGACTGGATGAGGCCAAGCGGATGGAGTACCTGACGTCCCTG
QAMSAITEFVYGLGSYADWDEAEKERMEYLTS.L

CTCTCTTCCAAGCGGCCACTCATCCCACGCGGTTTTGTGCCCGAGTCGECCAAGGCGGCGGACGTGCTGGACACGTTTGAGACCATTGCG
LS SKRPLIPRGFVPESAKAADVLDTEFETTIA

GACATGGGCCGCGAGGCCCTCGEOGCGTATGTGGTGTCGATGTGCTTCACCCCATCCGACGTGCTGTTGETCGCCTTCCTGCAGAGGGAG
DM GREALGAYVVSMCFTPSDVLLVYAFL® QRE

TACGCTACCTCTGTTGACAGCCAGCCCCTCCGTGTCGTGCOGCTGCTTGAGACAATCGGCGCTCTGCAGTCGTGCTCCACGACGCTGAAC
YAT SVDSQPLRVYVPLLETIGALGS QSCSTTLN

ACGCTCTTTGCGCACCCGTGGTATCGCCAGTACCTGTCCGACCACTTTGACAATGTGCAGGAGGTGATGGTGGGCTACTCGGACTCGGGC
TLFAHPWYRQYLSDHFDNYQENMVGYSDSG

AAGGACGGTGGCCGCCTGACGTCTGCATGGGAGCTTTACAAGGCACAGGAG. GCGATGGTGGCGATTGCCGAGGAACATGGCGTTTGCCTC
k D6 g RL TS AWELYEKAQEAMYVATIAEEHGVCL

CGCTTCTTCCACGGCCGTOGTGECACCGTCGGCCGTGETGGTGECCCGCAGCACCTTGCCATTCTGTCGCAGCCGCCCAAGACTATCAAT
RFFHGRGGTVGRGGGPQHLATILSG QPPEKTTIN

GGGTACCTCCGGGTGACCATCCAGGGGGAAGTGATGGAGCAGGACTTTGGTCTGECGGGCCTGECEACCCGCACCCTTGAGACGTACACG

GYLRVTIQGEVMEQDFGLAGLATRTLETYT

ACGGCTGTGCTCAAGGCGGACCTGEOGTCOGTGETGTCOGTCAAGCCCGAGTGGCGGACAGTCATGGACGGGCTCTCTACCGCTTCGTAC
TAVLKADLASYVSVKPEWRTVMDGLS TASY

ACCCACTACCGACGGATAGTGCATGAGGAGCCCCGATTTGTCGAGTACTTCCGCTTTGCAACACCGGAGCAGGAGCTGGGGCTGCTCAAC
THYRRIVHEEPRFVEYFRFATPEGQEL GLLN

ATTGGCTCCCGTCTCCAGAAGCGCAAGGCTGGCGGTGTCGAGACGCTCCGCGCCATCCCCTGGATCTTTGCATGGACGCAGACGCGGCTG
I GSRLQKREKAGGVETLRAILIPWIFAWTQTRL

CATCTGCCCGTGTGGCTTEGCCTGEGCACCGCCCTCGCOGGCGCGAGTCCOGACGAGATGGGCACGATCCGCGACATGTACAAGGAGTGG
HLPVWLGLGTALAGASADEMGTIRDIMYKE./W

CCCTTCTTCAAGTCCTTCTTTGACCTGATTGAGATGGTGCTGGCCAAGGCGGACGCCCAGACGTCGGCGCACTACGACTCGGAGCTGGTG
PFFKSFFDLTIE MVLAKADAQTSAHYDSETLYV

CCTGAGGAGCTGCAGTCGTTTGETGCCGAGCTGCGEGAGCTGCTGTGTCGCGTCATCTCGGCGETGCTCRACACGACGEGCGCGCGGCAG
PEELQSFGAELRELLCGVISAVLDTT GARDQ

CTGCTCGACAAGGACCCGGTGCAGAAGCGGGCGATCAACACGCGGCOGEAGTGGACGCTGCCGCTCAACCTGGTGCAGGTGGAGGCCCTC
LLDKDPVQKRAINTRREWTLPLNLVQVEA AL

C6CCGCAAGCGCGAGCTACTCACCAAGGGCGACACGGTGCOGACGGCGCTCGTGEACGCGCTCGTCATTTCGATGAAGGGGATTAGCAGC
RRKRELLTEKGDTVPTALVDALVISMEKGTISS

GCGCCCCAGAACACGGGCTAGGGCGGCGTCCCCCCECCCCCCTCCCCCACTCTTCTCCTTTCCCACAGCCCCACATCACGGGETGTGCGC
AP QNT G ¥

GCGCTGTGAGAACTCTTTTTCTTTTTCTCGCTTGTCCTGCOCGTGTTCCGETCTGOGTTTCOGGTTGACCACGTCTACCATAGGCTTTTA

CCATTGTTTCTGTTAAAAAAAAAAAAAAAAAA

2 PEPC
Fig. 2 The nucleotide sequence and deduced amino acid sequence of PEPC from Porphyra haitanensis
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Cloning and analysis of the phosphoenolpyruvate carboxylase
gene of Porphyra haitanesis (Rhodophyta)

ZHANG Xiao-juan® 2, WANG Guang-ce' *, HE Lin-wen® %, CHEN Chang-sheng®

(1. Key Laboratory of Experimental Marine Biology, Institute of Oceanology, Chinese Academy of Sciences,
Qingdao 266071, China; 2. Graduate School, Chinese Academy of Sciences, Beijing 100049, China; 3. College
of Oceanology, Tianjin University of Science Technologys, Tianjin 100039, China; 4. Fisheries College, Jimei
University, Xiamen 361020, China)

Received: Apr., 10, 2010
Key words: Porphyra haitanensis; phosphoenolpyruvate carboxylase gene; sequence analysis; phylogenetic tree analysis

Abstract: Phosphoenolpyruvate carboxylase (PEPC; EC 4.1.1.31) plays an important role in photosynthesis. To get
a deeper insight into the PEPC gene of Porphyra haitanensis T. J. Chang et B. F. Zheng (Bangiales, Rhodophyta),
we cloned a partial-length cDNA by homology cloning and RACE. This sequence includes 2538bp encoding a
propetide of 846 amino acid residues. The deduced polypeptide shows high identities with the PEPC genes ranging
from bacteria and unicellular algae to green plant. Phylogenetic tree analysis shows that he PEPC gene from the
Porphyra haitanensis is a C;- like PEPC and more closely related to the ancestral type.
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Synthesis and bioactivity of 3-carbonyl-benzo|d]isothiazol-
3(2H)-methyl Benzoates Derivatives

XU Feng-ling!, LIN Cun-guo?, LIU Xiu-li?, XU Wei®

(1. Key Laboratory for Marine Corrosion and Protection, Science and Technology for National Defense; Qing-
dao Branch of Luoyang Ship Material Research Institute, Qingdao 266071, China; 2. Qingdao Petro China
Kunlun Natural Gas Utilization Company Limited, Qingdao 266071, China; 3. The Administrative Committee
of Qingdao Free Trade Port Zone, Qingdao 266071, China)

Received: Mar., 23, 2010
Key words: antifoulant; benzisothiazolone; synthesize; bioactivity

Abstract: Novel antifoulants were synthesized and their structures were confirmed by means of MS, elemental
analysis, and "H NMR. The antimicrobial activity of the compounds on five bacteria, including Escherichia coli,
Staphyloccus aurueus, Vibrio alginolyticus, Aeromonas hydrophila, and Bacillus subtilis were tested. These com-
pounds showed good antimicrobial activity, especially to Escherichia coli. When the compounds concentration were
reached 107 g/L the viable cell were reduced by more than 90%. The novel synthesized compounds might be po-

tential microbial inhibitors.
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