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 gyrB 

/

Bacillus

Bacillus subtilis

B .  s u b t i l i s B a c i l l u s
l i c h e n i f o r m i s B a c i l l u s
amyloliquefaciens

Bacil lus
subtilis

B. subtilis 1999
DNA

Bacillus subtilis subsp.
subtilis Bacillus subtilis subsp.
spizizenii B. licheniformis B.
amylol iquefaciens Baci l lus
atrophaeus Bacillus mojavensis
Bacillus vallismortis Bacillus
sonorensis Bacillus tequilensis

Bacillus subtilis group

 B. atrophaeus 

B. mojavensis B. vallismortis

 16S rRNA 

 16S rRNA 
1 6 S

rRNA 
98.1-99.8 % DNA-DNA

11-67%

protein-coding genes
housekeeping genes

g y r B
DNA 

DNA DNA
gyrase  B

gyrB
 protein-coding gene

transferred horizontally
 16S rRNA

 16S rRNA 

 gyrB
 Aeromonas Mycobacte-

rium Pseudomonas Bacil-
lus anthracis-cereus-thuringiensis
group 
gyrB 

phylogenetic marker

1  gyrB  DNA-DNA
95% gyrB 70% DNA

93% gyrB 60% DNA

  



strain
gyrB 

 gyrB 
75.4-95.0%  DNA-DNA 

11-67%

 DNA 

 (1) Bacillus axarquiensis
Bacillus malacitensis  Bacillus
velezensis 

16S rRNA  gyrB 
 DNA-DNA 

 B. axarquiensis  B.
malacitensis  B. mojavensis

synonym B. velezensis
 B. amyloliquefaciens 

 (2,3)

1. L. T. Wang, F. L. Lee, C. J. Tai, H.
Kasai, Int. J. Syst. Evol. Microbiol.
57, 1846 (2007).

2. L. T. Wang, F. L. Lee, C. J. Tai, A.
Yokota, H. P. Kuo, Int. J. Syst. Evol.
Microbiol. 57, 1663 (2007).

3. L. T. Wang, F. L. Lee, C. J. Tai, H.
P. Kuo, Int. J. Syst. Evol. Microbiol.
58, 671 (2008).

203 74 167

128 63 http://strain.bcrc.firdi.org.tw/BSAS/

菌    名 BCRC編號 
Acetobacter cibinongensis 17735 T 
Acetobacter indonesiensis 17736 T 
Acetobacter orientalis 17737 T 
Acetobacter syzygii 17738 T 
Acetobacter tropicalis 17739 T 
Aeromonas hydrophila subsp. ranae 17768 T 
Alkalibacterium iburiense 17791 T 
Alkalibacterium psychrotolerans 17792 T 
Alkalibacterium olivapovliticus 17779 T 
Alteromonas simiduii 17572 T* 
Alteromonas tagae 17571 T* 
Asaia bogorensis 17740 T 
Asaia krungthepensis 17741 T 
Azospirillum doebereinerae 17732 T 
Bacillus isabeliae 17837 T 
Bacillus amyloliquefaciens 17710 T 
Bacillus niabensis 17829 T 
Brachybacterium phenoliresistens 17589 T* 
Brevibacillus reuszeri 17828 T 
Brevundimonas aurantiaca 17763 T 
Brevundimonas intermedia 17761 T 
Brevundimonas nasdae 17762 T 
Chryseobacterium taiwanense 17412 T* 
Clostridium carboxidivorans 17798 T 
Clostridium ljungdahlii 17797 T 
Comamonas odontotermitis 17576 T* 
Delftia tsuruhatensis 17758 T 
Dietzia kunjamensis 16871 T 
Enterobacter ludwigii 17716 T 
Flavobacterium denitrificans 17767 T 
Geobacillus caldoxylosilyticus 17780 T 
Gluconacetobacter saccharivorans 17743 T 
Gluconacetobacter nataicola 17742 T 
Halomonas aquamarina 17781 T 
Halomonas gomseomensis 17795 T 
Halomonas halodurans 17782 T 

菌    名 BCRC編號 
Halomonas janggokensis 17796 T 
Halomonas magadiensis 17783 T 
Halomonas meridiana 17784 T 
Halomonas variabilis 17786 T 
Halomonas venusta 17787 T 
Isoptericola dokdonensi 16880 T 
Isoptericola halotolerans 16878 T 
Isoptericola hypogeus 16879 T 
Isoptericola variabilis 16877 T 
Jonesia quinghaiensis 17756 T 
Kocuria carniphila 17764 T 
Kocuria marina 17766 T 
Kocuria rhizophila 17765 T 
Kozakia baliensis 17744 T 
Labrys neptuniae 17578 T* 
Lactobacillus ultunensis 17714 T 
Lactobacillus acetotolerans 17709 T 
Lactobacillus kalixensis 17713 T 
Lactobacillus mucosae 17827 T 
Lactobacillus sp. 17753* 
Lactobacillus sp. 17754* 
Lactobacillus buchneri 17759* 
Lactobacillus buchneri 17760* 
Luteimonas composti 17598 T* 
Marinobacter gudaonensis 17799 T 
Marinobacter lipolyticus 17800 T 
Marinobacter maritimus 17801 T 
Marinobacter salicampi 17794 T 
Marinobacter vinifirmus 17802 T 
Methylobacterium aquaticum 17746 T 
Methylobacterium isbiliense 17748 T 
Methylobacterium suomiense 17745 T 
Methylobacterium variabile 17747 T 
Methylobacterium thiocyanatum 17720 T 
Nocardioides fonticola 16874 T 
Nocardiopsis exhalans 16881 T  
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菌    名 BCRC 編號 
Nocardiopsis synnemataformans 16882 T 
Nocardiopsis halophila 16264 T 
Oceanobacillus oncorhynchi 17790 T 
Oceanobacillus iheyensis 17775 T 
Oceanobacillus oncorhynchi subsp. incaldanensis 17776 T 
Oceanobacillus picturae 17777 T 
Oceanobacillus profundus 17778 T 
Oceanobacillus chironomi 17774 T 
Paenibacillus cookii 17816 T 
Paenibacillus taiwanensis 17411 T* 
Pediococcus pentosaceus 17804 
Pediococcus pentosaceus 17803 
Planococcus maritimus 17825 T 
Planococcus rifietoensis 17826 T 
Pontibacillus chungwhensis 17734 T 
Pontibacillus marinus 17733 T 
Pseudoalteromonas agarivorans 17819 T 
Pseudoalteromonas aliena 17820 T 
Pseudoalteromonas elyakovii 17838 T 
Pseudoalteromonas haloplanktis 17821 T 
Pseudoalteromonas issachenkonii 17847 T 
Pseudoalteromonas marina 17818 T 
Pseudoalteromonas paragorgicola 17822 T 
Pseudoalteromonas undina 17824 T 
Pseudoalteromonas translucida 17823 T 
Pseudomonas argentinensis 17807 T 
Pseudomonas jessenii 17813 T 
Pseudomonas moraviensis 17808 T 
Pseudomonas putida 17721 
Pseudomonas sp. 17722 
Rothia terrae 17588 T* 
Salmonella bongori 17715 T 
Sphingomonas yabuuchiae 17703* 
Thiobacillus thioparus 17723 
Thiobacillus thioparus 17724 
Thiobacillus thioparus 17725 
Thiobacillus thioparus 17726 
Thiobacillus thioparus 17717 
Trabulsiella odontotermitis 17577 T* 
Virgibacillus halophilus 17773 T 
  
Bullera globispora 23128 T 
Bullera pseudoalba 23123 T 
Bullera unica 23124 T 
Cryptococcus carnescens 23127 T 
Cryptococcus dimennae 23129 T 
Cryptococcus flavescens 23101 T 
Cryptococcus laurentii 23122 T 
Cryptococcus nemorosus 23119 T 
Cryptococcus peneaus 23126 T 
Cryptococcus zeae 23117 T 
Kazachstania jiainicus 23098 T* 
Malassezia slooffiae 23115 T 
Malassezia globosa 23114 T 
Malassezia obtusa 23116 T 
Malassezia sympodialis 23113 T 
Mrakia frigida 23103 T 
Pichia anomala 23112 
Pichia anomala 23111 
Rhodotorula yarrowii 23120 T 
Rhodotorula mucilaginosa 23130 T 
Sporobolomyces yunnanensis 23102 T 
Tetrapisispora namnaonensis 23121 T 
  
Albonectria albida 34278* 
Albonectria rigidiuscula 34279* 
Ascocoryne cyclichnium 33668* 
Bionectria compactiuscula 34280* 

菌    名 BCRC 編號 
Bionectria compactiuscula 34281* 
Bionectria ochroleuca 34282* 
Bionectria pseudostriata 34283* 
Biscogniauxia albosticta var. orientalis 33715 T* 
Biscogniauxia ambiens 33716 T* 
Biscogniauxia cylindrospora 33717 T* 
Biscogniauxia formosana 33718 T* 
Biscogniauxia formosana var. kentingensis 33719 T* 
Biscogniauxia philippinensis var. microspora 33720* 
Calonectria kyotensis 34284* 
Clonostachys rosea 34195 
Coemansia aciculifera 34203 
Coemansia aciculifera 34203 
Coemansia aciculifera 34229 
Coemansia erecta 34199 
Coemansia erecta 34228 
Coemansia linderi 34192* 
Coemansia nantahalensis 34200 
Coemansia nantahalensis 34200 
Coemansia reversa 34201 
Coemansia spiralis 34204 
Coemansia spiralis 34230 
Coemansia spiralis 34231 
Coemansia aciculifera 34181* 
Coemansia furcata 34182* 
Coemansia furcata 34183* 
Coemansia furcata 34184* 
Coemansia furcata 34185* 
Coemansia furcata 34186* 
Coemansia furcata 34187* 
Coemansia furcata 34188* 
Coemansia furcata 34189* 
Coemansia furcata 34190* 
Coemansia linderi 34191* 
Coemansia linderi 34193* 
Coemansia mojavensis 34202 T 
Cordyceps militaris 34194 
Cosmospora obscura 34285* 
Cosmospora vilior 34286* 
Haematonectria haematococca 34287* 
Lanatonectria flocculenta 34288* 
Nalanthamala psidii 34322 T* 
Nectria balsamea 34289* 
Nemania chrysoconia 33710 
Nemania macrocarpa 33712 
Nemania maritima 33711 T* 
Neonectria coronata 34290* 
Neonectria discophora 34291* 
Neonectria jungneri 34292* 
Neonectria rugulosa 34293* 
Ophionectria trichospora 34295* 
Penicilliopsis clavariaeformis 33731 T* 
Penicilliopsis pseudocordyceps 33730 T* 
Phytophthora avicenniae 34306 
Phytophthora avicenniae 34307 
Podospora anserina 33669* 
Podospora fimiseda 33666* 
Podospora formosana 33664* 
Ramicandelaber brevisporus 34197 
Ramicandelaber longisporus 34196 
Sordaria fimicola 33665* 
Stilbocrea gracilipes 34296* 
Xylaria papulis 33667* 
  
CAM 41818 
  
Escherichia coli phage MS2 70235 

T: 標準菌種;  *: 本土菌種 
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Woese 1987
16S rRNA

(1) 16S rRNA
"

"

 (nonprotein-coding
gene) 16S rRNA

(protein-
coding gene) 16S
rRNA

1%

 (codon degeneracy) 

0.8%

housekeeping

DNA gyrase
DNA

(replication fork)
DNA

topoisomerase

DNA gyrase topoisomerase
II

DNA
DNA

DNA
DNA gyrase 2

subunit GyrA GyrB
(BA) 2

subunit

gyrB 16S rRNA

Yamamoto Escheri-
chia coli Psuedomonas putida
Bacillus subtilis gyrB

gyrB
(2)

gyrB
P. putida E. coli 16S

rRNA gyrB
( ) gyrB

 ( b a s e  s u b s t i t u t i o n
frequency) 16S rRNA

gyrB

( s y n o n y m o u s
substitution)

16S rRNA 

相似度 (%) (16S rRNA/gyrB) with: 
菌  株 P. putida 

JCM 6156 
P. putida 

PB4 
E. coli K-12 

P. putida 
IFO 14164 

98.9/92.1 99.1/91.6 84.7/74.3 

P. putida 
JCM 6156 

 99.8/97.6 84.5/74.2 

P. putida 
PB4 

  84.7/74.3 
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gyrB

D N A ( D N A - D N A
hybridization)

( 3 )

DNA
DNA DNA

DNA
DNA 16S rRNA

16S rRNA

DNA

Yamamoto
g y r B

Acinetobacter

 (4)

Acinetobacter

Acinetobacter -lactams
aminoglycosides

Acinetobacter

Y a m a m o t o 1 6 S
r R N A D N A
Acinetobacter

DNA
14 genomic spe-

cies (5)

genomic species 
 (6)

Yamamoto 49
Acinetobacter gyrB

DNA
( )(4)

Yamamoto gyrB
Acinetobacter

 (genetic distances)

0.041
DNA genomic spe-
cies genomic species

D N A
DNA 70%

gyrB

0.041 (4)

DNA
DNA

DNA
pro-

tein-coding
protein-coding

protein-coding

housekeeping
g e n o m i c

species DNA

h o u s e k e e p i n g
DNA

DNA

DNA

DNA
Janssen

AFLP Acinetobacter
18 genomic species (7)

DNA
Yamamoto

g y r B

gyrB
genomic species

gyrB DNA

Acinetobacter 



gyrB

(mycobacteria) 
M y c o b a c t e r i u m

tuberculosis M. bovis M. leprae
M. ulcerans

(nontuberculous mycobacteria) 

16S rRNA
16S-23S rRNA internal transcribed

spacer (ITS) 

1 6 S  r R N A M .
kansasii/M. gastri M. malmoense/
M. szulgai M. marinum /M.
ulcerans M. tuberculosis complex
(M. tuberculosis M. bovis M.
africanum M. microti)(8) 16S-
23S rRNA ITS M.
kansasii/M. gastri
M. tuberculosis complex 16S-
23S rRNA ITS (9)

Kasai 1257~1263
bp gyrB

82~99% M.
kansasii M. gastri
94% M. avium M. intracellulare

91% M. tuberculosis
complex 4 99%

15

M. kansasii M.
g a s t r i M .  a v i u m M .

intracellulare M. tuberculosis
complex (10)

M. kansasii M. gastri
gyrB

94.7% Kasai
8 gyrB
DNA

DNA
6 M. kansasii

2 M. gastri gyrB

M. kansasii M. gastri
gyrB

M .
tubercdulosis  gyrB
613~632 bp 962~981 bp

M .
kansasii M. gastri ( )(10)

M. tuberculosis complex
Kasai PCR-
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RFLP 4

M .  t u b e r c u l o s i s
complex 4

M. tuberculosis com-
plex  (MTUB-f
MTUB-r) PCR
4 1,020 bp

1,020 bp RsaI
T a q I

M. bovis (lane 2) M. microti
(lane 5) RsaI

500 bp 700 bp
M. tuberculosis

M. africanum 600 bp

TaqI M. tubercu-
losis 300 bp

150 bp
RFLP gyrB

M. tuberculo-
sis complex (10)

M. tuberculosis
complex 4 gyrB

4
M. tuberculosis com-

plex 4 pirmer 756-G
1410-C M. tuberculosis

gyrB 756-A 1410-
A M. bovis gyrB

756-G 1410-A
M. africanum gyrB

756-G 1450-A 675-T 1410-
G M. microti gyrB

 ( )(10)

( s l o w l y  g r o w i n g
mycobacteria) PCR
PCR-RFLP gyrB

gyrB

gyrB
Aeromonas(11) Enterobacte-

riaceae (12) Helicobacter (13)

Vibrio(14) Bcillus(15,16)

gyrB

1. housekeeping
DNA

2.  (single copy
gene)

3. 2
PCR primer

gyrB

16S rRNA gyrB
16S rRNA

PCR PCR-RFLP



1. C. R. Woese,  Microbiol. Rev. 51,
221 (1987).

2.Harayama,  Appl .   Environ .
Microbiol.  61, 1104 (1995).

3. E. Stackebrandt, W. Liesack, in
Handbook of New Bacterial
Systematics, M. Goodfellow, A. G.
O'Donnell, Ed. (Academic Press,
London, 1993), pp. 151-194.

4. S. Yamamoto,  P. J. M. Bouvet, S.
Harayama, Int. J. Syst. Envl.
Microbiol. 49, 87 (1999).

5. S. Yamamoto, S. Harayama, Int. J.
Syst. Bacteriol. 46, 506 (1996).

6. A. Ibrahim, P. Gerner-Smidt, W.
Liesack, Int. J. Syst. Bacteriol. 47,
837 (1997).

7. P. Janssen et al., Int. J. Syst.
Bacteriol. 47, 179 (1997).

8. A. Telenti et al., J. Clin. Microbiol.
31, 175 (1993).

9. A. Roth, et al., J. Clin. Microbiol.
36, 139 (1998).

10. H. Kasai, T. Ezaki, S. Harayama,
J. Clin. Microbiol. 38, 301 (2000).

11.M. A. Yáñez, V. Catalán, D.
Apráiz, M. J. Figueras, A. J.
Martínez-Murcia., Int. J. Syst.
Evol. Microbiol. 53, 875 (2003).

12.C. Dauga, Int. J. Syst. Evol.
Microbiol. 52, 531 (2002).

13. M. Hannula, M. Häninen, Int. J.
Syst. Envl. Microbiol. 57, 444
(2007).

14. K. Venkateswaran, N. Dohmoto,
S. Harayama, Appl. Environ.
Microbiol. 64, 681 (1998).

15. S. Yamada et al., Appl. Environ.
Microbiol. 65, 1483 (1999).

16. L. T. Wang, F. L. Lee, C. J. Tai,
H. P. Kuo, Int. J. Syst. Evol.
Microbiol. 58, 671 (2008).

Pseudozyma

/

Pseudozyma

(Basidiomycota)
(Ustilagomycetes)

(glycolipid biosurfactant)

Pseudozyma

 (powdery mildew)
( E r y s i p h a c e s a e )

P s e u d o z y m a  f l o c c u l o s a
Pseudozyma rugulosa 24-48

(plasmolysis)
P. flocculosa
pH

P.  rugulosa

Plant Products
2000

Sporodex
Sporodex P. flocculosa

(1)

P.
flocculosa P. rugulosa

P .
flocculosa P. rugulosa

Pseudozyma P. flocculosa
P. fusiformata P. rugulosa

P. rugulosa cis-9-
Heptadecenoic acid (CHDA) 4-
methyl-7,11-heptadecadienal 4-
methyl-7,11- heptadecadienoic acid

(sterol)

F u s a r i u m
oxysporum Botrytis cinerea
Trichoderma viride~~
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( G r a m  ( + )

bacteria)
Pseudozyma

( 2 ) P .
flocculosa P. fusiformata

flocculosin( )

(3) P. fusiformata

(4)

P s e u d o z y m a  a n t a r c t i c a
Pseudozyma aphidis P. rugulosa

(Biosurfactant)

(Mannosylerythritol lipid; MEL)
( ) P. antarctica

(n-alkanes)
MEL

(5)

Pseudozyma
n-alkanes MEL

MEL

(6)

MEL
( h u m a n

promyelocytic leukemia)
H L - 6 0 ( r a t
pheochromocytoma) PC12

(mouse melanoma) B16
B16

(apoptosis) MEL

MEL

 (7)

Pseudozyma
MEL

Pseudozyma MEL

Pseudozyma MEL

  (8, 9)

1/
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70~80

%

Pseudozyma

Pseudozyma

Pseudozyma

- (10) Pseudozyma
j e j u e n s i s
(cutinase)

(Polycaprolactone)

P. jejuensis
cutinase

(11)

Pseudozyma

Pseudozyma

1. T. C. Paulitz, R. Belanger, Annu.
Rev. Phytopathol. 39, 103 (2001).

2. T. J. Avis, R. R. Belanger, Appl.
Environ. Microbiol. 67, 956 (2001).

3. B. Mimee, C. Labbe, R. Pelletier,
R. R. Bélanger, Antimicrob. Agents

Chemother. 49, 1597 (2005).
4.T. J. Kulakovskaya, A. S. Shashkov,

E.  V. Kulakovskaya,  W. I .
Golubev, FEMS Yeast Res. 5, 919
(2005).

5. D. Kitamoto et al., Biotechnol. Lett.
23, 1709 (2001).

6. I. M. Banat, R. S. Makkar, S. S.
Cameotra, Appl .  Microbiol .
Biotechnol. 66, 551 (2000).

7. J. H. Im, T. Nakane, H. Yanagishita,
T. Ikegami, D. Kitamoto, BMC
Biotechnol. 1:5(2001).

8. T. Morita, T. Konishi, T. Fukuoka,
H. K. Kitamoto, D. Kitamoto
FEMS Yeast Res. 7, 286 (2007).

9. T. Fukuoka, T. Morita, M. Konishi,
T. Imura, D. Kitamoto, Carbohydr.
Res. 343, 555 (2008).

10. W. J. Middelhoven, Antonie van
Leeuwenhoe, 72, 81 (1997).

11. H.-S. Seo et al., FEMS Yeast Res.
7, 1035 (2007).
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資料範圍自 96 年 12 月至 97 年 4 月 

專利名稱關鍵字/公告號 寄存生物材料名稱 BCRC 編號 專利申請人 

Chlorella sorokiniana NTU-H15 980007 小球藻固定二氧化碳/ I291493 

Chlorella sorokiniana NTU-H25 980008 

楊盛行 

啟動子與其應用/ I293647 pMS-Hsp (於大腸桿菌 DH5α) 940473 財團法人食品工業
發展研究所 

新穎纖維化纖維微細菌及其製
劑與用途/ I294459 

纖維化纖維單胞菌(Cellulosimicrobium 
cellulans) CC-GS16-1 

910242 楊秋忠 

製造牛糞堆肥木黴菌種/I295686 木黴菌(Trichoderma sp.) TCT 301 930073 行政院農業委員會
台中區農業改良場 

新穎之酵母菌及其應用/I295687 Saccharomyces cerevisiae TSRI-210106 920059 台灣糖業股份有限
公司 

說明：1.上述生物材料為申請專利而依有關專利申請之生物材料寄存辦法寄存於食品所，相關專利已審定公告，其
專利名稱之關鍵字、專利公告號及專利申請人資料如上表。 

2.任何人可依有關專利申請之生物材料寄存辦法第十七條向食品所申請提供上述生物材料，作為研究及實驗
用。 

3.洽詢專線：(03)5223191轉 233或 513。 
 

 
 

 

資料範圍至 97 年 4 月 

專利名稱關鍵字/公開號 寄存生物材料名稱 BCRC 編號 專利申請人 

膽固醇合成抑制劑 Monacolin 
K生合成相關基因/200521230 

pMPF 002(於大腸桿菌 EPI 300) 940471 財團法人食品工業
發展研究所 

豬霍亂沙門氏桿菌 phoQ基因缺損株 SCPQ1 910285 豬霍亂沙門氏桿菌標的基因缺
損突變株及減毒疫苗製備
/200630488 豬霍亂沙門氏桿菌 crp基因缺損株 SCRP19 910286 

國立中興大學 

生產 5’-黃嘌呤酸微生物及生
產方法/200634150 

產氨棒狀桿菌CJXSul 0401 (Corynebacterium 
ammoniagenes CJXSul 0401)KCCM-10609 

910307 ＣＪ股份有限公司
(韓國) 

洋菜分解基因之質體及應用
/200808968 

Alcaligenes sp. Strain Yen AY 744384 910332 李炎、楊惠春 

說明：1.上述生物材料為申請專利而依有關專利申請之生物材料寄存辦法寄存於食品所，相關專利已公開但尚未審
定公告，其專利名稱之關鍵字、專利公開號及專利申請人資料如上表。 

2.上述專利申請案因尚未審定公告，生物材料尚無法依有關專利申請之生物材料寄存辦法第十七條向食品所
申請提供。 

3.洽詢專線：(03)5223191轉 233或 513。 
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