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RASHERBGASNAENCBIR P /AMubk, B35 amd 8 RY Halomonas variabilis strain
DSM 3051 #Aafa e ey, 4 97% & 2 AF L R MW & . i 4 i # 16S rDNA A 5] &8 # X GenBank, A

Fllk & 5 % EU124745,
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ZRNMEDFIREERBYTETERNA
BRAOTE A2 A 2 A b R R AE DA B R R 2 R I
DT, BEXHEHRNFTEFE-ERUZRYE
M REEMEYDRERAT HFEWERR, AN
EEFARBUKREES R LS RERET
MARESEEHRSERKFEGTFREE BEEEX
B EE—ENRABRAEIMEYNILELER
oA 1 eiEE",

B A%k 16S rRNA(16S rDNA) &,
ERENATHEESHRANERS T, B £ BRI
AEREWMFEF., Woese %1987 £ 3l it 16S
rRNA/rDNA B35 A R A TR R R
RESXRHBT TR FHEBREFEEYN 2
NEMBEEYS . EEYR R EZEY S, Pace M
Stahl® R M@ AT U EE S B FEAEH 16S
rRNA/DNA ke MR, ETELHFE
I 3F 20 EMBFSE R PN 16S rRNA/fDNA X E A
HERNORA - R REBERANEREY T
e, FAHEEHBNEERTRENTERRR
EERMOXR, TUBRBEARKFEHIERET
PCRE|Y , REFFMIT LT UAERATEEDHZ
EMEELER SR TFETMEZLRY.

LN ERFLE2BT TSN EYRENBERT
P42 P2 (4N GenBank, EMBL,DDB] %) A # 4 Y
HRLEERB®TAEFERHNSRAR . EL
%t 5k 40 8 Bk 3 17 16S rRNA/rDNA B ¢ 71 L 8 4
WA B AR EEEMER, THERHRE R
MM 16S rRNA/rDNA F 5 5 B M7 7§ 8
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WENSLREETELYPRETRANERCE
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WRKE RENHE

MFEEEKPAEBE,E 2EEFELEEE
o RTEAL. FAERK AERASER, E2R
BERE.
1.1 12N B&4E

Himac CR21 # 1% i B .U # (Hitachi 24 & ,
H);DK sD s B R A (L EERERR&
7);CE2021 2000 &%) PCR {Y (Stratagene A, %
E);PAC 3000 H 3k {X (Bio Rad 28], X E) 5 B 1B B
BEG(RELR,FE).
1.2 FBREMNARFARS

Primer A : 5-AGAGTTTGATCCTGGCT-
CAG-3' (b4 # THRA ) ; Primer B : 5"-TTA-
AGGATGGTGATGCCGCA-3' (L HEYM TR A
7); Taq DNA X4 8 .dNTP {84 %, PCR Buffer
(X 10) .Loading Buffer (X 6) (TaKaRa A &) ; TR
B EB(EZ &R, P E); M EXHIREEK DNA
B W # & .DNA Marker(H X MB B AR AE,
FE);2216E B E - EAKS ¢ MK 1 g, BR
B 8k0.01 g, BE¥/K 1 000 mL,pHT7.6~7. 8,
1.3 £BFx
1.3.1 RMEEX

¥ &I IEFE M MZ0306A1 R B &4 2216EM
Wik e d,25°C,120 r/min BIREFH. 3dFW
£ 19,5 000 r/min, 10 min B.LL, F LEH.
1.3.2 B/ DNA RN

KREVELOUIER 0.01 mol/L , pH7.0 # PBS &
MBS 3 I,5 000 r/min, B.0> 10 min, ¥ EF, ULl
A 100 pL EEAK, % EZ 10 min,12 000 r/min,
.0 10 min, EIFERE KA DNA MR, T HE
f& % PCR B4,
1.3.3 16S rDNA X} ¥

yHElY. REANEEERS I YV #1T PCR Y
W . FB4Y Primer AR F Escherichia coli B
16S rDNA 5' ¥ 8 ~ 27f fii B): 5'-AGAGTTT-
GATCCTGGCTCAG-3'; R 1 8| ¥ Primer B (X} i
F E. coli i) 16S rDNA 5’3 1523~1504r fy B):5'-
TTAAGGATGGTGATGCCGCA-3',

PCR R MR E . 4 DNA(1~3 pg),1.0 uL;
10 X buffer (& Mg** ), 5. 0 pL; dNTP (each
2.5 pmol/L), 5. 0 pL; Primer A (20 pmol/L),
1.0 pL;Primer B(20 ymol/L),1.0 pL;Taq §,1.0
pL;ddH, 0,36 uL;Total,50 uL.,

PCR ¥ ¥ %14 :

95°C BAEtE 5 min

95°C A 60 s

55°C Bk 60s };t 30~35 MEFF
72°C JE/d 2 min

72°C J& %8 10 min

1.3.4 $1pY 16S rDNA =B E ik

B 4 wL PCR ZRIMA 1.5 AR BERL 80 V
B4 30 min, $AMIT FTRBERHNE, HE
1.5 kbbb MR &4, B E R P, B 40 pL
BRIk PCR =y Rk ik, &S E T R EH
TEGES AEAALEELEDRBEARLA
TR R R BUISEE B DNA Wi ) & i 7 e i
1.3.5 FANFE

FFINERE L BERTRAARZA.
1.3.6 GenBank Blast #ifi#: R B LEH AR RY

Hyz

¥ BT 78 64 ¥ 51 82 3% GenBank, 3 7 NCBI M
¥ (http://www. ncbi. nlm, nih. gov) v # 17 H £
WE. ARHEUESERG 19 NMRBFINS
MZ0306A1 # 16S rDNA 7 #17 3, B R4
HAER e AR E.

2 ERER

2.1 PCR &AL R

B 4 »L PCR =91 F 1. 5% 9 3R 9 BE A o 3
M, kS RmE L, B BAN 1.5 kb, 1AL
BRIy 1.

1 2 M

B 1 @ik MZ0306A1 ft) 16S rDNA PCR ¥ i~ &
*H

Fig.1 PCR product of 16S rDNA of strain MZ0306A1

M. DNA Marker;1,2. 16S rDNA PCR ™ #7=#

M. DL2000 Marker;1,2. PCR product of 16S rDNA
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2.2 AFAMEER

BHEE 16S (DNA 5% 1 416 bp, AR H R
FHIRE 2,
2.3 BAoHER

¥ 0B R BB MZ0306A1 i) 16S rDNA K52
% GenBank, BB F5|# 25K EU124745. BHF

15 48 E b SR # 4T BLAST, 5 Halomonas
variabilis strain DSM 3051 WHUERE X 97%,
ALUAAZERRE THARER. %7 19 1MH
BHERRPRAERFS, A Clustal X #17EF
Fl et , A MEGA 4.0 2% e M@ 3 Fim.

TTAACACATGCAAGTCGAGCGGTAACAGGTCTAGCTTGCTAGACGCTGACGAGCGGCG
GACGGGTGAGTAATGCATAGGAATCTGCCCGGTAGTGGGGGATAACCTGGGGAAACCC
AGGCTAATACCGCATACGTCCTACGGGAGAAAGGGGGCTTCGGCTCGCGCTATCGGAT
GAGCCTATGTCGGATTAGCTAGTTGGTGGGGTAAAGGCCCACCAAGGCGACGATCCGT
AGCTGGTCTGAGAGGATGATCAGCCACATCGGGACTGAGACACGGCCCGAACTCCTAC
GGGAGGCAGCAGTGGGGAATATTGGACAATGGGGGCAACCCTGATCCAGCCATGCCG
CGTGTGTGAAGAAGGCCTTCGGGTTGTAAAGCACTTTCAGCGAGGAAGAACGCCTGG
CGGTTAATACCCGCCAGGAAAGACATCACTCGCAGAAGAAGCACCGGCTAACTCCGTG
CCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAG
CGCGCGTAGGTGGCTTGATAAGCCGGTTGTGAAAGCCCCGGGCTCAACCTGGGAACG
GCATCCGGAACTGTCAGGCTAGAGTGCAGGAGAGGAAGGTAGAATTCCCGGTGTAGC
GGTGAAATGCGTAGAGATCGGGAGGAATACCAGTGGCGAAGGCGGCCTTCTGGACTG
ACACTGACACTGAGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGT
CCACGCCGTAAACGATGTCGACCAGCCGTTGGGTGCCTAGCGCACTTTGTGGCGAAGT
TAACGCGATAAGTCGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCAAATGAAT
TGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGA
ACCTTACCTACCCTTGACATCCTGCGAACCCGGAAGAGATTCCGGGGTGCCTTCGGGA
ACGCAGAGACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTTGTGAAATGTTGGGTTAA
GTCCCGTAACGAGCGCAACCCTTGTCCTTATTTGCCAGCGAGTAATGTTGGGAACTCTA
AGGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGACGACGTCAAGTCATCATGGCC
CTTACGGGTAGGGCTACACACGTGCTACAATGGCCGGTACAAAGGGTTGCGAACTCGC
GAGAGCAAGCCAATCCCAGAAAGCCGGTCTCAGTCCGGATCGGAGTCTGCAACTCGA
CTCCGTGAAGTCGGAATCGCTAGTAATCGTGAATCAGAATGTCACGGTGAATACGTTCC
CGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGACTGCACCAGAAGTGGTTA
GCAAACGCAAGAGGGCGTCACCACGGGCGG

B2 Btk MZ0306A1 MBI BFF)
Fig. 2 The nucleotide sequence of the strain MZ0306 A1
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ME ) RNA £ H R 16S rRNA RARERT
i, B B N L BE 0 16 16S TRNA R 5 2 7
RBRABZ MERRSE. 191 EEFHAE K
REXZREHUTCHEFHRE, L HHETT 16S
rRNA F 54 #r80 RNA-DNA & THE. X FH4E
MR AL E, —MIA R 16S tRNA 5 [F] £ /)
F 98%, AT LLAK R F AR KR, FIRE/DF 93% ~
5%, MUANRFARBMAREY ., RLRPEK

MZ0306A1 i) 16S rDNA B S ERBEE+SH
Halomonas variabilis strain DSM 3051 #948 i 4 #&
BT LA ERRE R THRARKR,BEh FHMHE
PUEDTF 8%, AR ATRR T 5# AR T
H— W, G5 DNA-RNA XL R#TH
Ao

BOAERBERET L EALAREEE —~
SR, PEGH K EEES NI HE = 58
ABB KA EIENEERTHEARERY
R—M FEELRINZABNRB=YRE—~
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EMVIEEEMAREBRIR. XSEENRES
REAMN. BUEZRAREREABEE ZF RIE.

EENEYE¥NESERTERTERE SR

——EU277742.1 Halomonas sp. WS3
L———EU277748.1 Halomonas sp. WS|

EU277739.1 Halomonas sp. SY$S
—— AY062217.1 Halomonas sp. BYS-1
——— AJ306894.1Halomonas venusta strain DSM 4743
—— AJ306891.1 Halomonas meridiana strain DSM 5425

L— AJ306888.1 Halomonas aquamarina strain DSM 30161
EU124745.1 Halomonas sp. MZ0306A1

— AJ278781.1 Unidentified bacterium strain R7074

L AJ293827.1 Arctic seawater bacterium R7102
AJ306893.1 Halomonas variabilisstrain DSM 3051

—— AJ293828.1 Arctic seawater bacterium R7103

—— AJ293821.1 Arctic seawater bacterium R7079

AJ276807.1 Halomonas muralis strain LMG-19418
—— EU107755.1 Halomonas sp. N4
EU056581.1 Halomonas sp. N4
AJ306892.1 Halomonas subglaciescola strain DSM 4683
EU277747.1 Halomonas sp. HD3
—— AJ243448.1 Halomonas salina strain DSM 5928
—— AJ243447.1 Halomonas salina strain ATCC 49509

3 MZ0306A1 MRZERFHMM
Fig.3 The evolutionary tree of the strain MZ0306 Al
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The 16S rDNA amplification and sequence analysis of a marine
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Abstract ; PCR technique used in environmental monitoring has the character of rapidity, accuracy, simplicity
and a strong peculiarity, which can be widely used in water, air and soil environmental pollution monito-
ring. This technique was used in marine bacteria monitoring in this paper. A marine bacterium MZ0306A1
was isolated from the surface layer of seawater of the southern Zhejiang province seaboard. The 16S rDNA
sequence was gained by PCR using the general 16S rDNA primers. The 1. 5% agarose electrophoresis
showed the target fragment was about 1. 5 kb. Neighbor-joining phylogenetic trees were drawn by compa-
ring the results of 16S rDNA sequencing with sequences of described species in the BL. AST server of the
National Center for Biotechnology Information (NCBI). The strain MZ0306A1 was 97% similar to the
Halomonas variabilis strain DSM 3051, which was named as Halomonas sp. The 16S rDNA sequence of

MZ0306A1 had been submitted to the GenBank and the accession number was EU124745.
(AL 8 %) ma)



