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( ) PCR
Ex Taqg DNA
pMDI18-T Escherichia coli DH5a. DL2000
DNA marker DL15000 DNA marker TaKaRa
DNA
DNA ( ) PCR
Zymoclean DNA (Gel DNA Recovery
Kit, Zymo)
1.2
1.2.1 DNA 4°C
2216E ,37°C 180r/min
16h 6ml 10000g (HITACHI Centrifuge
CTI15E) 2min, s
DNA
DNA , PCR DNA
1.2.2 16S rDNA
16S rDNA , 27F: 5" AGA GTT

TGA TC(C/A) TGG CTC AG 3/,
5' TAC GG(C/T) TAC CTT GTT ACG ACT T 3’

1492R:

PCR PCR
16S rDNA NCBI (http://www.
ncbi.nlm.nih.gov/)  GenBank
16S rDNA , Clustal X (1.83)

MEGA 4
, (neighbor joining methods)

(multiple alignments),

1.2.3 16S—23S rDNA Jensen
(1993) 16S 23S rRNA

, 16S Gl 5" GAA GTC
GTA ACA AGG 3" 23S L1 5" CAA
GGC ATC CAC CGT 3" 25ul PCR 2.5ul
10xEx Taq buffer ( Mg®"), 2ul dNTP Mixture (
2.5mmol/L), (10pumol/L) Ipl, 0.125ul
Ex Tag DNA (5U/p), DNA  30ng

(Veriti 96-well Thermal Cycler, ABI)
s : 94°C 10min; 94°C 1min, 55°C

7min, 72°C 2min, 25 ; 72°C 7min
4ul 2% ,
( JS-680B)
1.2.4 PCR PCR 2%
Zymoclean DNA

, NanoDrop 2000c (Thermo Scien-

TaKaRa
DNA=1:2—10
DNA,
S5ul SolutionI 16°C
40ul E. coli DH5a
50pug/ml)
14—16h
pMDI18-T
10pumol/L) PCR
PCR 25ul (
1 94°C
; 72°C

tific) DNA
DNA:
pMDI18-T
dH,O0 (Solarbio) Sul,
40min 10ul
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, 37°C

M13-47/RV-M (

1.2.3) PCR
50s,55°C 30s,72°C 30s, 30
2% ,
PCR
125 DNAstar
MegAlign 16S—23S rDNA
Accelrys Gene

S5min; 94°C

10min

tRNA

2.1 16S rDNA
PC004 PC024
16S rDNA ,
18 16S rDNA
PC004

GenBank

PC024
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16S—23S rDNA 16S/23S rDNA
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2
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, 85[ B. firmus GQ903393.1
0.005 A PC024
2.3 165—23S rDNA ISRs g1| 5 frmus F1641054.1
B. firmus HQ285922.1
2 ISR 99 B. firmus GU397391.1
1 A PC004
’ B. firmus FJ613603.1
ISR >’ B. firmus JN210569.1
74 . 1rmus .
3 168 238 2 A
B. firmus AJ717384.1
IDNA ’ B. subtilis AB701293.1
PCR 168 —238 499‘: B. licheniformis JQ408393.1
rDNA 16S 97 B. licheniformis JN998760.1
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23SDNA 5" (5" GGTTA3") 99 | | B. licheniformis AB680931.1
ISR 73\— B. subtilis JQ362358.1
rDNA R — B. baekryungensis AY505502.1
R ISR Cr) E—Y baekryungensis HQ625427.1
2.4 ISRs r B. cereus JN934390.1
DNAstar MegAllgn QQI-T B. cereus JQ435723.1
11 82l B cereus JQ362357.1
ISR 1 PC004 PC024 16S rDNA
(D 5 Fig.1 Phylogenic tree based on 16S rDNA sequences of B. firmus strains PC004 and PC024
ISR : <A PC004  PC024
, (PCO04/PC024) 698bp ISR’ tRNA ,
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0 G 1A
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ISR ISR (
3), ISR’ 161bp 223bp 322bp 221bp 292bp Fig.2 Agarose gel electrophoresis of amplified PCR products of
316bp ISR; ISRS 445bp; ISR 16S—23S rDNA intergenic fs-pacer regions of two strains of B.
Irmus
523bp 522bp ; ; M DL2000 DNA marker  DL15000 DNA
PC024-600  PC004-600 359 T; ISR marker, 1—3 PC004 PCO024
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F1 RBHFWITE 165—23S rDNA ISR FFIHEELE

Tab.l Similarities of 16S—23S rDNA ISR sequences of B. firmus
PC004-25 PC004-30 PC004-40 PC004-50 PC004-60 PC024-300 PC024-350 PC024-400 PC024-500 PC024-600 PC024-750
OISR® O0ISR® O0ISR® OISR® OISR™" ISR® ISR® ISR® ISR¢ ISR* ISR
534 52.8 14.9 39.8 522 10.6 53.4 10.6 39.8 18.0  PC004-250 ISR’
67.7 3.6 32.3 96.4 18.4 74.0 27.8 32.3 112 PC004-300 ISR’
4.0 71.1 66.5 4.8 98.7 43 71.1 7.5 PC004-400 ISR’
1.3 45 72.9 2.5 100.0 1.3 932 PC004-500 ISR®
32.6 7.5 73.4 10.6 100.0 22.5  PC004-600 ISR™
8.1 72.9 8.1 32.6 8.1 PC024-300 ISR’
6.2 72.9 7.5 723 PC024-350 ISR®
19.6 73.4 7.9 PC024-400 ISR®
10.6 22.6  PC024-500 ISR®
95.5 PC024-600 ISR**
PC024-750 ISR
Cl1esxiy  ElBESRTXC B REfRTXC REBHRTFXCu  REBRTXC:
M BEHRTXC: B BREHIRSFXC, B tRNASYER B RNACER o] (RNAEEF
CRNAER B RNAYER  Bresviesxes - seorsxcs [ 23sxsm
FHIER £l KE(bp) 7t
PC004-250  ISR® 161
PC004-300  ISR° 223
PC004-400  ISR° 322
PC004-500  ISR® 445
PC004-600  ISR* 523
PC024-300  ISR° 221
PC024-350  ISR° 292
PC024-400  ISR° 316
PC024-500  ISR® 445
PC024-600 ISR 522
PC024-750  ISRS 698

V. parahaemolyticus AY531068

B. subtilis M10606

[

3 PC004
Structural analysis of the conserved domains in the 16S—23S rDNA ISRs of B. firmus strains PC004 and PC024
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CLONING AND ANALYSIS OF THE POLYMORPHISM OF THE 165—23S rDNA
INTERGENIC SPACER REGIONS OF BACILLUS FIRMUS

WANG Hai-Liang"?, LI Yun', DONG Ping-Ping', SONG Xiao-Ling?, HUANG Jie
(1. Fishery College, Ocean University of China, Qingdao, 266003; 2. Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Qingdao, 266071)

Abstract
rDNAs, the 16S—23S rDNA intergenic spacer regions (ISRs) of two strains of Bacillus firmus were amplified with poly-

Using the primers targeting the conserved regions flanking the 3’ end of the 16S and the 5’ end of the 23S

merase chain reaction (PCR). The amplified products were cloned into pMD18-T vector and sequenced, subsequently. The
sequences and their contained tRNA genes were analyzed by bioinformatics methods. The sequences of 11 typical bands of
ISRs (the length including 300bp, 400bp, 500bp, and 600bp, etc.) were obtained from the 2 strains of B. firmus. Analyses
suggested that these sequences contain 4 types of polymorphic ISRs, namely, ISR’, ISRY, ISR" and ISR®™Y. The types ISR’,
ISR, and ISR may widely exist in B. firmus. Furthermore, the comparative analysis showed the sequences of the same
type of ISRs have higher identity percentage (varying from 52.2% to 100.0%), while the sequences of different ISR types
differentiate greatly. Additionally, the hypothetical conserved domains different in length flanking the 16S and the 23S
rDNAs may be candidates for the targets, according to which the species-specific PCR primer set and/or detection probes

are possibly designed, and will lay a foundation for developing a novel diagnostic method for B. firmus. To date, the 16S—

23S rDNA sequences and their polymorphism of B. firmus are first reported.

Key words Bacillus firmus, 16S—23S rDNA intergenic spacer region; tRNA gene; polymorphic analysis



