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Table 1. The geographic source of the experimental strains

Strains Geographic origins

Strains

Geographic origins

F-790-F-794 Jiangxi Province, China F-971

F-351, F-900-1, F-900-2, F-903 Jiangsu Province, China

F-835, F-1124-1, SDH

\
Il
\
\
\
\
Shandong Province, China :
\
\
\
\
\
\

F-902 Fujian Province, China HBD
F-904-1, F-904-2 Guangdong Province, China
F-882 Japan

TJI, TJJ4, TISD

TIBC15, TIBC17
The others

Zhejiang Province, China

TJA, TJB, TIC, THE, TJF, TJG,

Tianjin, China
Hebei Province, China
Inner Mongolia Autonomous Region, China

Unclear
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Figure 1. Agarose gel electrophoresis of genomic DNA and PCR amplification for the target genes. A: Genomic
DNA. lane 1-4: TIG1, SDH1, SDH2 and TJI1, respectively; M: Lamda DNA EcoR | /Hind Ill Marker. B: PCR
amplification for 16S rRNA gene and ITS region. lane 1-6: TIE1, TIE6, TJE7, TIF1, TJF2 and TJF3, respectively; M:
D2000 plus DNA Ladder. C: PCR amplification for rpoCI gene. lane 1-6: TIB1, TIB2, TIC1, TIC2, HBD1 and
HBD?2, respectively; M: D2000 plus DNA Ladder.
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Table 2. Bioinformatics analysis

Base percentage/%

Genes Effective length/bp sCi?en;s/ived ;{?ersi?%le gettézi/ﬂz-infonnation

T C A G
16S rRNA 1435 79.4 20.6 15.8 19.4 235 249 32.1
rpoCl 948 49.7 50.3 38.7 26.0 19.3 263 28.4
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Figure 2. Phylogenetic NJ tree based on 16S rRNA gene sequence. Bootstrap support values were calculated by 1000
replications. Branches with bootstrap value < 50% are unshown.
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Figure 3. Phylogenetic NJ tree based on rpoCI gene sequence. Bootstrap support values were calculated by 1000
replications. Branches with bootstrap value < 50% are unshown.
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Phylogenetic comparison between Spirulina and Arthrospira
based on 16S rRNA and rpoC1 gene

. . * . .
Yuemei Wu, Suying Wang , Shirui Dong
Tianjin Key Laboratory of Food and Biotechnology, College of Biotechnology and Food Science, Tianjin University of
Commerce, Tianjin 300134, China

Abstract: [Objective] Based on 16S rRNA and rpoCI gene sequences, the phylogenetic relationship between
Spirulina and Arthrospira were studied and compared. [Methods] We amplified, sequenced and analyzed 16S rRNA
and rpoC1 of 84 strains. Then the phylogenetic trees were constructed and compared. [Results] The conserved sites
percentage, average G+C content and sequence identity of rpoCI were 49.7%, 47.7%, 76%—100% respectively,
significantly lower than 79.4%, 55.6% and 91%—-100% of 16S rRNA, and the heterogeneity degree was higher. The
trees generated with two different genes showed similar topologies and thus inferred consistent phylogenetic
relationships. Eighty-four experimental strains were divided into 3 groups belonging to 2 genera: F-351, F-904-2, F-
1070 and TIBC14 were Spirulina and the rest were Arthrospira. Although morphospecies and geographical species
could not be distinguished based on 16S rRNA and rpoCI gene sequences, the bootstrap value of rpoC1 (100%) was
higher than that of 16S rRNA (99%). Moreover, clustering effect of ¥poC1 for Spirulina and Arthrospirai was better
than 16S rRNA. [Conclusion] Spirulina and Arthrospira were different genera, rpoCI gene has more advantage to
distinguish the strains in the same genus than that of 16S rRNA gene.

Keywords: Spirulina, Arthrospira, 16S rRNA, rpoC1, sequence analysis, phylogeny
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