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, 21°C , 1.24 NCBI
, 16S rRNA blast ,
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Tab.1 PCR amplification reactions
(uL) 2.2 16SrRNA
10><buffer 5 PCR s 4
e : €2
DNA 5 , P1 883bp, P2 836bp, P3
1Tag 025 886bp, P4 814bp, 3
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Total 50

x2 RNEF

Tab.2 PCR reaction conditions

(°C)
1 94 2min
30 94 30s
57 45s
72 Imin
1 72 10min
1 4

2 PCR
Fig.2 Detection of PCR product
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1101

2.3

NCBI

CTGAGTTTCATTCTTGCGAACGTACTCCCCAGGTGGGATACTTATCACTTTCGCTTAGCCACTCAGATAAAT
CCGAACAGCTAGTATCCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTCGCTCCCCACGCTTT
CGTCCATCAGTGTCAATGTATTGTTAGTAATCTGCCTTCGCAATCGGTATTCTATGTGATATCTATGCATTT
CACCGCTACACCACATATTCTAACTACTTCACAATAATTCAAGACAACCAGTATCAAAGGCAATTCTACAGT
TGAGCTGCAGGATTTCACCTCTGACTTAATCATCCACCTACGGACCCTTTAAACCCAATGATTCCGGATAAC
GCTTGGATCCTCCGTATTACCGCGGCTGCTGGCACGGAGTTAGCCGATCCTTATTCTTACAGTACCGTCAAG
CTCCCTCACGAGGGAGTGTTTCTTCCTGTACAAAAGCAGTTTACAACCCATAGGGCAGTCTTCCTGCACGCG
GCATGGCTGGATCAGGCTCCCGCCCATTGTCCAATATTCCTCACTGCTGCCTCCCGTAGGAGTCTGGTCCGT
GTCTCAGTACCAGTGTGGGGGATCCCCCTCTCAGGGCCCCTATCTATCGTCGCCATGGTAAGCCGTTACCTT
ACCATCCAGCTAATAGAACGCATGCTCATCTTTTACCGATAAATCTTTAATATGGTCCTGATGCCAAGACCA
TATGCTATGAGGTATTAATCCAAATTTCTCTGGGCTATCCCCCTGTAAAAGGTAGATTGCATACGCGTTACG
CACCCGTGCGCCGGTCGTCAGCGGGCGCAAGCGCCCCTGTTACCCCTCGACTTGCATGTGTTAAGCCTGCCG
CTAGCGTTCATCCTGAGCA
CTGAGTTTTAATCTTGCGACCGTACTCCCCAGGCGGATAACTTAATGCGTTAGCTGCGCCACCCAAGCTCCA
TGAGCCCGGACAGCTAGTTATCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCAC
GCTTTCGCACCTCAGCGTCAATAACTGTCCAGTGAGTCGCCTTCGCCACTGGTGTTCTTCCGAATATCTACG
AATTTCACCTCTACACTCGGAATTCCACTCACCTCTCCAGTATTCTAGCCATCCAGTTTCAAGGGCAGTTCC
GGGGTTGAGCCCCGGGATTTCACCCCTGACTTGAAAAGCCGCCTACGTGCGCTTTACGCCCAGTAATTCCGA
ACAACGCTAGCTCCCTCCGTATTACCGCGGCTGCTGGCACGGAGTTAGCCGGAGCTTATTCTCCAGGTACTG
TCATTATCATCCCTGGTAAAAGAGCTTTACAACCCTAAGGCCTTCATCACTCACGCGGCATTGCTGGATCAG
GCTTTCGCCCATTGTCCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTG
TGGCTGATCATCCTCTCAGACCAGCTATGGATCGTCGACTTGGTAGGCCATTACCCCACCAACTATCTAATC
CAACGCGGGCCCATCTAAAGGCAATAAATCTTTGGTCCGAAGACATTATCCGGTATTAGCAGTCATTTCTAA
CTGTTATTCCGAACCTAAAGGCAGGTTCCCACGCGTTACGCACCCGTGCGCCACTAACCCCGAAGGGTTCGT
TCGACTTGCATGTGTTAGGCATGCCGCCAGCGTTCGTTCTGAGC
GAGTTTAACCTTGCGGCCGTACTCCCCAGGCGGTCTACTTAATGCGTTAGCTTGAGAGCCCAGTGTTCAAGA
CACCAAACTCCGAGTAGACATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCT
TTCGTGCATGAGCGTCAGTCTTTGTCCAGGGGGCCGCCTTCGCCACCGGTATTCCTCCAGATCTCTACGCAT
TTCACCGCTACACCTGGAATTCTACCCCCCTCTACAAGACTCTAGTTCGCCAGTTCGAAATGCTATTCCTAG
GTTGAGCCCAGGGCTTTCACATCTCGCTTAACAAACCGCCTGCGCACGCTTTACGCCCAGTAATTCCGATTA
ACGCTCGGACCCTCCGTATTACCGCGGCTGCTGGCACGGAGTTAGCCGGTCCTTCTTCTGTAGGTAACGTCA
CAGATGAGCCGTATTAAGACTCACCCTTTCCTCCCTACTGAAAGTGCTTTACAACCCGAAGGCCTTCTTCAC
ACACGCGGCATGGCTGCATCAGGGTTTCCCCCATTGTGCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCT
GGGCCGTGTCTCAGTCCCAGTGTGGCTGATCATCCTCTCAGAACAGCTAGGGATCGTCGCCTTGGTGAGCCA
TTACCTCACCAACTAGCTAATCCCACCTAGGTTCATCCAATCGCGAGAGGCCCGAAGGTCCCCCTCTTTCCC
CCGTAGGGCGTATGCGGTATTAGCAGTCGTTTCCAACTGTTATCCCCCTCGACTGGGCAGATCCCTAGGCAT
TACTCACCCGTCCGCCGCTCGCCACCTCAGGAGTAAACTCCCTTGTGCTGCCGCTCGACTTGCATGTGTTAG
GCCTGCCGCCAGCGTTCAATCT
TAGTGCGTTAGCTGCGCCACTAAGACTTCAAGAGTCCCAACGGCTAGTTGACATCGTTTACGGCGTGGACTA
CCAGGGTATCTAATCCTGTTTGCTCCCCACGCTTTCGCACCTCAGTGTCAGTGTTGGTCCAGGTAGCCGCCT
TCGCCACTGGTGTTCCTTCCTATATCTACGCATTTCACCGCTACACAGGAAATTCCACTACCCTCTACCACA
CTCTAGTCAGACAGTTCGAAATGCCGTTCCCAGGTTAAGCCCGGGGCTTTCACATCTCGCTTACCTAACCAC
CTACGCGCGCTTTACGCCCAGTAATTCCGATTAACGCTTGCACCCTCCGTATTACCGCGGCTGCTGGCACGG
AGTTAGCCGGTGCTTCTTCTGCGAGTAACGTCAATCCCTGAAGGTATTAACTTCAGAGCCTTCCTCCTCGCT
GAAAGTGCTTTACAACCCGAAAGCCTTCTTCACACACGCGGCATGGCTGGATCAGGGTTGCCCCCATTGTCC
AATATTCCCCACTGCTGCCTCCCGTAGGAGTTCGGGCCGTGTCTCAGTCCCGATGTGGCTGATCATCCTICTC
AGACCAGCTACGGATCGTCGCCTTGGTAGGCCTTTACCCCACCAACTAGCTAATCCGACTTAGGCTCATCCA
GTAGCGCAAGGTCCGAAGATCCCCTGCTTTCTCCCGTAGGACGTATGCGGTATTAATCCGGGTTTCCCCGGG
CTATCCCCCACTACTGGGCAGATTCCTAAGCATTACTCACCCGTCCGCCGCTCGTCAGCGGGGTGCAAGCAC
CCCCTGTTACCGCTCGACTGCA

3 P1 P2 P3 P4
Fig.3 P1, P2, P3 and P4 sequence

Formosa Erythrobacter Shewanella

s Marinobacter 16S rRNA
s 99%

99%,

16S rRNA (Hentschel et al, 2001) P1, P2 P3

3 P4 99%,
. 4 4 ,
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16S rRNA sequence comparison of four strains of heterotrophic bacteria from K. mikimotoi

P1 Formosa sp.
HE653972.1
P2 Erythrobacter sp.
AM990788.1
P3 Shewanella sp.
FJ589031.1
P4 Marinobacter sp.

AB758589.1

100%

100%

99%

99%

Formosa aqariphila 95%
HG315671.1
Erythrobacter piscidermidis 100%
EU127294.1
Shewanella putrefaciens Hac411 99%
DQ307731.1
Marinobacter hydrocarbonoclasticus 99%

JQ799112.1

24

28
, 4,
Formosa
Shewanella  Marinobacter

s Bizionia

NCBI
16S rRNA

28
Erythrobacter

, Formosa

( ,2002; ,2012)

3.1

>

Marinobacter sp. LNM-5
P4

1

17

74

Marinobacter alkaliphilus 2PR5

59

Marinobacter hydrocarbonoclast

99

Staphylococcus sp. ljh-33

Marinobacter sp. 10050
— Marinobacter vinifirmus VBW026
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96 L Marinobacter sp. P4B1
Gamma proteobacterium JF2-3

83

99

Shewanella sp. ALL-2
Shewanella sp. Hac326

99

52

Shewanella xiamenensis BCO1

70

Shewanella putrefacens Hac411
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P2

—sil__

100

Erythrobacter citreus 107

84

Erythrobacter sp. MOLA-12

53

Erythrobacter-like sp. V4.BO.0
Erythrobacter citreus HY-6

Erythrobacter PR52-9
Erythrobacter piscidermidis

—ol__

0.1

4
Fig.4

99

92

99

66|:

Yeosuana yeosuensis
Formosa sp. SS15.5
Bizionia sp. KJF12-3
Flavobacteriaceae MT-1755
Flavobacteriaceae MT-1698

16S rRNA

50

Formosa sp. AK20
P1

—l

Phylogenetic tree of heterotrophic bacteria from K. mikimotoi based on 16S rRNA sequence comparison
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MOLECULAR IDENTIFICATION OF FOUR STRAINS OF HETEROTROPHIC
BACTERIA ISOLATED FROM KARENIA MIKIMOTOI

GONG Shi-Yan, TU Yan-Ping, XIE Zhi-Hao

(School of Marine Science, Ningbo University, Ningbo 315211, China; Key Laboratory of Applied Marine Biotechnology, Ministry of
Education, Ningbo University, Ningbo 315211, China)

Abstract

carried out. Four cultivable strains, ie., P1 to P4 that selected from these isolates were identified and classified based on

Molecular identification and functional analysis on heterotrophic bacteria from Kareoia mikimotoi were

analysis of 16S rRNA sequence. The results show that they belong to four genera including, Erythrobacter, Shewanella,
and Marinobacter. Similarity search in 16S rRNA sequence indicated that Strain P1 could be identified Formosa to genus
level, and other three strains P2 to P4 to species level for sharing more than 99% sequence homology with some strains of
Erythrobacter, Shewanella, and Marinobacter, respectively. Phylogenetic tree between the four strains and their 24
homologies could be divided into four branches, which is consistent with homology analysis.

Key words 16S rRNA; molecular identification

Karenia mikimotoi; heterotrophic bacteria;
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