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HELET,

Tk
1. BEEEH
- HEHb 7.35?1?‘4’7 I*.U7°I\V“*“\7%3Ei%ﬂﬁ ik (Shimadzu
Diagnostics Corporation, Japan)
- Hr AR 30°C
* R AR RF E] 24 Ikpfi]
- T DS IR
2. TREEE
7T LYt 7 A /3—G = AA | (Nissui Pharmaceutical, Japan)
I B ER BX50F4 (Olympus, Japan)
EXUNTT § SMZ800N (Nikon, Japan)
3. 16S rDNA i& Ao 5 fiZ #r
DNA i v 71 ¥ —=7 A DNA fili |73 ST (Kanto Chemical, Japan)
PCR H§ib Tks Gflex DNA Polymerase (Takara Bio, Japan)

P A TN R BigDye Terminator v3.1 Cycle Sequencing Kit
(Applied Biosystems, USA)

7T A ~—=D PCR Hii: 9F, 1406R
=74 A (%500 bp): 9F, 536R
V= A ABI PRISM 3500xL Genetic Analyzer System (Applied Biosystems)
Ha B AR E ChromasPro 2.1 (Technelysium, AUS)
BLAST fH[FEIMERMSE 2 f##7 > 7 & 7 = 7 : ENKI v3.3 (TechnoSuruga Laboratory, Japan)
T=H N

DB-BA18.0 (TechnoSuruga Laboratory)
[E| B FEld 415 — & ~X— 2 (DDBJ/ENA/GenBank)
Mg H:202x 4 xx H xx B
i 2 53~ SR AL FRAT R OHEE: ITBERE AL D
YEHE #LE 7 /L Kimura-2-parameter?)
B O 7 — 2 b T v 779 (1,000 KiE)
* BRI, =T oY —D5oDET—42 (TLY FEJ7OT5L) ZHEUBRENBRICKVERL., BE
ETORITRELTUVET,
* A, BRAFT—RICBHOBRS LI UVEETOEEL-FERHETT .,
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% 1-2. S11D00000 0> DB-BA IZxt9 % BLAST #& %R
HRIMR 37 TLEAL 30 [THFES - 16S rDNA IBEFESIT—4
Bk = Accession No. EIER S BSL
1 Bacillus licheniformis DSM13 AE017333 443/443 (100.0%)
2 |Bacillus haynesii NRRLB-41327 MRBL01000076 436/440 (99.1%)
3 |Bacillus aerius 24K AJ831843 429/431 (99.5%)
4 Bacillus paralicheniformis KJ-16 KY 694465 432/440 (98.2%)
S |Bacillus swezeyi CCUG70177 MRBK01000096 428/440 (97.3%)
6 Bacillus sonorensis BCRC17416 EF433411 414/418 (99.0%)
7 Bacillus nakamurai CCUG68786 KU836854 428/440 (97.3%)
8 |Bacillus cabrialesii TE3 MK462260 429/442 (97.1%)
9 Bacillus stercoris D7XPN1 MN536904 427/440 (97.0%)
10 Bacillus inaquosorum DSM22148 AMXNO01000021 427/440 (97.0%)
11 Bacillus spizizenii DSM15029 MN536905 426/440 (96.8%)
12 \Bacillus siamensis PD-A10 GQ281299 425/439 (96.8%)
13 |Bacillus halotolerans DSM8802 AM7T47812 423/437 (96.8%)
14 Bacillus vallismortis DSM11031 AB021198 421/435 (96.8%)
15 \Bacillus mojavensis IFO15718 AB021191 418/431 (97.0%)
16 |Bacillus subtilis DSM10 AJ276351 416/430 (96.7%)
17 Bacillus atrophaeus JCM9070 AB021181 407/420 (96.9%)
18 \Bacillus amyloliquefaciens NBRC15535 AB255669 407/420 (96.9%)
19 Bacillus tequilensis 10b HQ223107 410/426 (96.2%)
20 Bacillus xiamenensis MCCC1A00008 JX680066 417/440 (94.8%)
21 Bacillus stratosphericus 41KF2a AJ831841 416/439 (94.8%)
22 \Bacillus aerophilus 28K AJ831844 416/439 (94.8%)
23 Bacillus zhangzhouensis MCCC1A08372 JX680133 415/440 (94.3%)
24 Bacillus australimaris MCCC1A05787 JX680098 415/440 (94.3%)
25 |Bacillus velezensis CR-502 AY 603658 398/413 (96.4%)
26 Bacillus altitudinis 41KF2b AJ831842 403/426 (94.6%)
27 |Bacillus acidicola 105-2 AF547209 415/445 (93.3%)
28 \Bacillus capparidis EGI6500252 KY003162 412/442 (93.2%)
29 Bacillus aquimaris TF-12 AF483625 396/420 (94.3%)
30 |Cytobacillus firmus NCIMB9366 X60616 409/442 (92.5%)

FED BSL (INAFE—T T4 LARL) BLALT (BRMERRE) UEZEREL. ZRIEILALIZERLET (B

B A#ED,
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# 1-3. SIID00000 DEFIEREELSI T — 2 N—R(ZxT 5 BLAST REHER
FMRIMER 37 TLEAL 30 [THEFE S - 16S rDNA BRI T—4
B s Accession No. IS
Bacillus licheniformis P8 B2 CP045814 443/443 (100.0%)
Bacillus licheniformis ATCC 14580 CP034569 443/443 (100.0%)
Bacillus licheniformis PB3 CP025226 443/443 (100.0%)
Bacillus licheniformis MT-B06 CP032538 443/443 (100.0%)
Bacillus licheniformis TAB7 CP027789 443/443 (100.0%)
Bacillus licheniformis SRCM103583 CP035404 443/443 (100.0%)
Bacillus licheniformis SRCM103608 CP035405 443/443 (100.0%)
Bacillus licheniformis SRCM103529 CP035228 443/443 (100.0%)
Bacillus licheniformis NCTC10341 LR134392 443/443 (100.0%)
Bacillus licheniformis 0DA23-1 CP031126 443/443 (100.0%)
Bacillus licheniformis - LR698983 443/443 (100.0%)
Bacillus licheniformis 14ADL4 CP026673 443/443 (100.0%)
Bacillus licheniformis ATCC 9789 CP023729 443/443 (100.0%)
Bacillus sp. Is-1 CP022874 443/443 (100.0%)
Bacillus licheniformis BL-010 CP022477 443/443 (100.0%)
Bacillus licheniformis SRCM100027 CP021677 443/443 (100.0%)
Bacillus licheniformis SRCM100141 CP021669 443/443 (100.0%)
Bacillus licheniformis SCCB 37 CP014794 443/443 (100.0%)
Bacillus licheniformis SCDB 34 CP014793 443/443 (100.0%)
Bacillus licheniformis SCDB 14 CP014842 443/443 (100.0%)
Bacillus licheniformis SCK B11 CP014795 443/443 (100.0%)
Bacillus sp. HI15-1 CP018249 443/443 (100.0%)
Bacillus licheniformis CP6 CP049330 443/443 (100.0%)
Bacillus licheniformis LBMAE-JZ-B3 MK373278 443/443 (100.0%)
Bacillus licheniformis H2 CP065943 443/443 (100.0%)
Bacillus licheniformis FDAARGOS 923 CP065647 443/443 (100.0%)
Bacillus licheniformis LCDD6 CP065029 443/443 (100.0%)
Bacillus licheniformis OK12 CP060498 443/443 (100.0%)
Bacillus licheniformis KS28 CP043490 443/443 (100.0%)
Bacillus sp. PAMC28748 CP060192 443/443 (100.0%)
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KA - 7T st - MR on=—@3F
R T CEBERT VT LG W
BLAST #R5RIC & U e b @RI 2 7R L7z FEHERR OAR RS % 1-2, 1-3 KA ==
G o ed 4 Accession No. (%)
Bacillus licheniformis DSM 13 AE017333 100

% %

DB-BA (25t % AH[R PE M 3R T & M 72 i L RC A1 2 JL T AT L 72 o0+ Rt i2 d T
SIID00000 X Bacillus J& D3R T 5 27 7 A % —WNIZ & £ 4L Bacillus licheniformis DSM 137
(AE017333) & [Rl—Do R FHINEZ R LE L7z (K1),

Ko T, ARIOMHTFERIBIL, MBI B. licheniformis \[ZIFET 5 EE 2 £,

F7o. MSEBIEOM R L 168 IDNA HERLSIENT O RIT, —BLTWDH LEZLILE
E
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Colin R. Harwood (1989). Isolation and identification of aerobic endospore-
51 FH STk forming bacteria. In Bacillus / Biotechnology Handbooks, Volume 2, pp27-56,
Plenum Press, New York.
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ABEEICHHETSIEFT—2—E

T—H AR R
BT R A N7 7 AL txt
) P = DA = /A N abl
HFH JPG

2

1.

AEETRTRIRORER RIX, 16S IDNA HILELFIFRATIZ IS EH#EE S o lf B /ol e ¢,
SRR IS AE (7280 RIF OWTE) 121%, BRREIECAE R - AL IRER, DNA
HIEFCINZ FE D < 0 R AFMEAT. ALFRIMEREBR. DNA-DNA A 7' U v RIERGER 72 & Ok
BRAE R DR BRI 5 Z E RN EE T,

M OFRE TIL, DFEOIENE L 70 2 FLUERE (R - FE O M4 HLYE) LT 5 ENEE L XN
TWET, AREETIE, SHEME - fFEOLHEKD 16S rDNA HEEAS & O g X OWENT O &
RN, BIKDIRBIEREAHE L TOET,

APEETRT L (FHRE) ICETERIT. LTFTO V7% A MCTIfERL S0,
LPSN-List of Prokaryotic names with Standing in Nomenclature (http://www.bacterio.net/)

DB-BA (X, ¥t & ENLEBFAIIEAT & OIEFBAFE ST, SRS O RE 21T O BRI
WK & DI AIT) ZENHEETHDHZ b, Y7 —F _X— R [FHEERIZH KT S 16STDNA
HWHEBLSN T — % OB E IR L TV E T,

[E| Bt FEfl 415 — % ~_— A (DDBJ/ENA/GenBank) (%92 FHRIMERR 2R O fE RId. Bk & Fhi L
TR R OEHR T, EEEERYT — 7 XR—2AOBGEERIIF ICEFHINTBY, ks
BT DN, BEMEERRETLIZ 288D LET,

fi1.5 53 F RN IE, MR EDBF AR & L7eT T4 A > FREROMRET & OSRBM O/F
BFAT > TR FHE A,

AREETRI NS A =TT 4 L~UL (BSL) (X, HAHIEZRE AL A —7 7 1 et DiE
HIEE D BSL L) 28V ET, BSLIZL-UL 1 B BENVEOD, LU 1 TH-TH BRI
FBEPRE SN TVWAERH Y TOREMEZRET HHLOTIEH Y THA, T2, RIEDIF
JRFEE 72T D BSL 28 L~V 2 BLETH 256121, MIEIZFERSEORBWEZ I, Z &%
BEIOLET, B, AREETIET, AFMARREAEIZOWNTIE IBSL1*) LR L TWET,
ARWEFICET 2 TEBEICOEE LT, BRASthT 7 2 2T - TR HAH £ TBIES
PELTEIN,
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1D ARG, )IEES-F. B85 FHTE 16S IRNA B8R T O ILE SR EE. B AR E P2 mE.
FCRE D538 & JAlE. WA AARFERER | % —;2001. pp. 88-117.

2) Altschul SF, Madden TF, Schiffer AA, Zhang J, Zhang Z et al. Gapped BLAST and PSI-BLAST: a new
generation of protein database search programs. Nucleic Acids Res 1997;25:3389-3402.

3) Saitou N, Nei M. The neighbor-joining method: a new method for reconstructing phylogenetic trees. Mol
Biol Evol 1987;4:406-425.

4) Kimura M. A simple method for estimating evolutionary rates of base substitutions through comparative
studies of nucleotide sequences. J Mol Evol 1980;16:111-120.

5) Felsenstein J. Confidence limits on phylogenies: an approach using the bootstrap. Evolution 1985;39:783—
791.
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