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GGTAGTCATCGG-3"  25uL PCR PF PR
0.5pumol/L. 4 dNTP 1pmol/L. 2.5U Tag DNA 1.4
10 PCR 2.5pL. 50ng DNA BioEdit 7.0
6 94°C Smin 94°C 30s 58°C Imin Clustal X 1.81
72°C 2min 30 72°C 8min Phylip 3.65
16S rRNA 16S-23S rRNA
Internally Transcribed Spacer ITS Willmotte " 2
1 5'-AGAGTTTGATCCTGGCTCAG-3' 18 2.1 GC
5'-TTTGCGGCCGCTCTGTGTGCCTAGGTATCC-3’ Sp-10 Sp-2 Sp-9 Sp-1 Sp-11 Sp-3  Sp-5
cpcHID DNA cpcHID 16S rfRNA  ITS
94°C Smin 94°C 30s 55°C 1.5min 72°C 3min 30 PCR cpcHID

72°C 8min

GenBank DQ279774 DQ279775

1.3 PCR DQ279776 DQ279777 DQ279778 DQ279779 DQ279780 16S
DNA PCR rRNA  ITS GenBank DQ279767
pMD18-T E. coli TG1 DQ279768  DQ279769  DQ279770  DQ279771  DQ279772
DQ279773
1 7 GC
Table 1 The number of base and GC content in seven strains
Strains Sequences of cpcHID Sequences of 16S rRNA and ITS region
Size bp G+ C content mol% Size bp G+ C content mol%
Sp-10 1492 48.06 1958 53.78
Sp-2 1492 47.99 1957 53.76
Sp-9 1492 48.12 1959 53.75
Sp-1 1492 47.99 1957 53.76
Sp-11 1492 48.39 1958 53.67
Sp-3 1492 47.65 1960 53.88
Sp-5 1492 47.65 1961 53.80
cpcHID Sp-3 Sp5
1492bp cpcH epel  cpeD 1 ~46 165 rRNA  1ITS Sp-1
2 IGS1 1GS2 Sp-2 1
cpcH-1GS1-cpel-1GS2-cpeD 16S rRNA 1TSS ~56
1957bp~ 1961bp 16S rRNA 165 rRNA
ITS tRNA™  {RNA™ tRNA 7 16
16S rRNA-ITSI-tRNA"™ -tRNA*"*-ITS2 ITS 7
TS 7 46 16S rRNA ITS
16S rRNA-ITS1-
tRNA™-ITS2 ! 7 16S rRNA ITS
GC 1 7 cpcHID GC 7 16S rRNA ITS
47.65mol% ~48.12mol% 16S tRNA  ITS GC 62 3.2% 7 cpcHID
53.75mol% ~ 53.88mol % 72
0.1877 0.0261 cpcHID 4.8% cpcHID
16S rRNA  ITS
2.3 cpcHID  16S rRNA  ITS
2.2 cpcHID 16S rRNA  ITS
BioEdit 7.0 7 cpcHID 7 cpcHID
16S rRNA ITS 16S rRNA  ITS
2 cpcHID  Sp-1  Sp-2 Phylip 3.65 dnadist F84
1~63 16S 2 Phylip 3.65
rRNA Sp-1  Sp-2 dnaml 7 1
1~12 ITS Sp-1 Sp-2 Sp-9 Sp-10 bootstrap 100
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2 7 cpcHID 16S rRNA  ITS
Table 2 The number of different sites below the diagonal and genetic distance matrix above the diagonal of cpcHID
16S rRNA and ITS region among seven strains

Strains Sp-10 Sp-2 Sp-9 Sp-1 Sp-11 Sp-3 Sp-5
Sp-10 0.00067 0.00336 0.00067 0.01013 0.04084 0.04156
0.00000 0.00102 0.00000 0.00771 0.02826 0.02611
Sp-2 1 0.00268 0.00000 0.00944 0.04012 0.04084
10 0.00102 0.00000 0.00771 0.02827 0.02613
$p-9 5 4 0.00268 0.01216 0.04295 0.04367
30 40 0.00102 0.00874 0.02933 0.02717
Sp-1 1 0 4 0.00944 0.04012 0.04084
10 00 40 0.00771 0.02827 0.02613
Sp-11 14 13 17 13 0.04007 0.04079
510 6 10 8 10 6 10 0.02555 0.02342
$p-3 59 58 62 58 58 0.00269
7 46 8 46 10 46 8 46 12 36 0.00204
Sp-5 60 59 63 59 59 4
6 46 5 46 5 46 5 46 9 36 50

Below the diagonal the figures outside brackets were the number of different sites based on multiple pair-wise comparison of cpcHID and the figures inside
brackets were the number of different sites based on multiple pair-wise comparison of 16S rRNA and ITS region respectively. Above the diagonal the figures
outside brackets were the genetic distance coefficients based on cpcHID and the figures inside brackets were the genetic distance coefficients based on 16S rRNA
and ITS region.

Sp-1 16S tRNA  ITS GC
A 61
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77 —— Sp-2 16S tfRNA  ITS bootstrap
7 3 Sp-11 Sp-3
100 L Sp-10 Sp-5 Sp-1 Sp-2 Sp-9  Sp-10
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Sp-9 Sp-10 Sp-9
¢ RAPD
Sp-3
100 16S rRNA
Sp-5
" 165 rRNA TS
Sp-11 1716
1418
s 35
B 100 7 epcHID 16S tRNA  ITS
Sp-3 GC
cpcHID
Sp-9 16S tRNA  ITS
100 — 52
83
Sp-1 Sp-2
] 73 — Sp-1 6 cpcHID
16S rRNA  ITS
Sp-10
Sp-11
1
Fig.1 Phylogenetic dendrogram constructed by the maximum likelihood 1 . 16S tRNA 165-23S tRNA

method. A Based on cpcHID B Based on 16S rRNA and ITS region.
Numbers at branch point were bootstrap support values obtained from 100
replicates. . 2001 6 12-18.
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cpcHID operon as a new tool for classification and identification
of Arthrospira platensis strains

YANG Ling-yong WANG Zhi-ping”~ CAO Xue-cheng CHEN Xiao-yan XU Bu-jin
Zhejiang University  Institute of Nuclear Agricultural Sciences Hangzhou 310029  China

Abstract Arthrospira is a photoautotrophic filamentous cyanobacterium belonging to the family Oscillatoriaceae phylum
Cyanophyta. Morphological criteria alone were inadequate for classification of Arthrospira. To develop new molecular
markers in this study the cpcHID operon 16S rRNA and 16S-23S rRNA internally transcribed spacer ITS of seven
Arthrospira platensis strains  Sp-10 Sp-2 Sp-9 Sp-1 Sp-11 Sp-3 and Sp-5 were cloned and sequenced. And the
results of bioinformatics and molecular phylogenetics analyses with BioEdit 7.0 Clustal X 1.81 and Phylip 3.65 were as
follows 1 The sequences of cpcHID operon 16S rRNA and ITS from the seven strains were highly homologous to the
each corresponding gene based on multiple pair-wise comparison. 2 The mean absolute deviation of the G + C content

the ratio of different sites and the genetic distance coefficient based on the sequences of c¢pcHID operon in the seven
strains were generally greater than that based on 16S TRNA and ITS region. 3 The phylogenetic dendrogram based on
the sequences of cpcHID operon was almost same with that based on the sequences of 16S rRNA and ITS region.
Therefore it revealed that cpcHID operon could be applied as a new molecular marker to classification and identification
of cyanobacterium and more appropriate for species or strains determination due to its abundant information.

Keywords  Arthrospira  cpcHID operon 16S rRNA 16S-23S rRNA ITS  Classification
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