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A P P E N D I X  A

I n s t r u m e n t s ,  m a t e r ia l s ,  c h e m ic a l  r e a g e n t s  a n d  g la s s w a r e

1. Instruments and materials
- Analytical balance: Mettler Toledo model AG204, Switzerland.
- Autoclave: Tomy model SS-325, Japan.
- Centrifuges: Beckman model Avanti J25, บ.S.A; Eppendorf model 5430,

Germany; Sorvall model RC-5C Plus and Sorvall tabletop centrifuge model RC-5C Plus, 
USA.

- Circulating Water Bath: Techre model TE8 A, UK.
- Freeze Dryer: Savant model Super Modulya 233, USA.
- Hot plate and stirrer: Thermolyne model Crimarec2, USA.
- Incubator: Memmert model BE500(30°C, 37°c, 45°c, 50°c, and 55°C), Germany.
- Incubator shaker: New Brunswick Scientific model innova4300, U.S.A
- Magnetic stirrer: Ika model RO-10, Malaysia.
- Microwave: Sanyo model EM-8Î5FW, Japan.
- Oven: Memmert UE 600, Germany.
- pH Meter: Mettler Toledo model CH-8603, Switzerland.
- Pipetteman: Gilson, Villiers-Le-Bel, France.
- Precision balance: Mettler Toledo model PB3002, Switzerland.
- Freezer : Sharp model FC27 (-20°c), Japan and Deep Freezer 
REVCO model ULT1790-7-V12 (-80°c), USA.
- Shaking Water Bath: Memmert, model WB22, Germany.
- Spectrophotometer: Sherwood Scientific model259, Cambridge, UK.
- Vortex mixer: Bamstead/Thermolyne model M37610-26, Iowa, USA.



2. Chemicals
Chemical
Acetone
Bovine serum albumin
Chloroform
Ethanol
Ethylene diamine tetraacetic acid (EDTA)
Ferric sulfate sevenhydrate
Folin-Ciocalteu's phenol
Hydrochloric acid
Magnesium sulfate heptahydrate
Methanol
Phenol
Potassium hydrogen sulfate 
Di-potassium tartate 
Sodium chloride 
Tri-sodium citrate dihydrate 
Sodium dodecyl sulfate 
Sodium hydroxide 
Sodium potassium tartate 
Trichloroacetic acid 
Trisma base 
Tyrosine 
Xylose

Company Grade
Merck Analytical
Sigma Analytical
Mallinckrodt Analytical
Carlo Erba Analytical
Merck Analytical
Carlo Erba Analytical
Merck Analytical
Merck Analytical
Sigma Analytical
Merck Analytical
Carlo Erba Analytical
Merck Analytical
Carlo Erba Analytical
Carlo Erba Analytical
Merck Analytical
Fluka Analytical
Merck Analytical
Merck Analytical
Merck Analytical
Merck Analytical
Sigma Analytical
Merck Analytical
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3. Glassware
- Culture tube 16x150 mm : Pyrex, บ.s .A.
- Culture tube 25x250 mm : Pyrex, U.S.A.
- Petri-dish 90 mm: Millionant, SA.54, France.



A P P E N D I X  B

C u ltu r e  M e d ia

1. E n r ic h m e n t M ed ia

1) G lu c o se -E th a n o l m ed iu m

Glucose 1.5%
Ethanol 0.5%
Peptone 0.3%
Yeast Extract 0.3%
Acetic acid

Adjust pH 3.5 with HC1 
2 ) S o r b ito l m ed iu m

0.35%

Sorbitol 2.0%
Peptone 0.3%
Yeast extract 

Adjust pH 3.5 with HC1
0.3%

3 )  S u c r o se -A c e t ic  a c id  m ed iu m

Sucrose 2.0%
Peptone 0.3%
Yeast extract 0.3%
Acetic acid

Adjust pH 3.5 with HC1
0.35%

4 ) M e th a n o l-P e p to n e -Y e a s t  e x tr a c t  (M P Y ) m ed iu m

Methanol 0.8% (added after autoclaving)
Peptone 0.3%
Yeast extract 0.3%

Adjust pH 4.0 with HC1



2. Glucose-Ethanol-Yeast extract-CaCOj (GEY- CaCOj) agar plate
Glucose 2.0%
Ethanol 0.5%
Peptone 0.3%
Yeast Extract 0.3%
CaCOj 0.7%
Agar 1.5%

3 . C r y o p r o te c ta n t  fo r  p r e se r v a tio n

Glucose 2.5%
Glycerol 20%
Peptone 0.5%
Yeast Extract 0.3%

4 . G r o w th  in  te s t  m ed ia  (4  k in d s)

4 .1  G lu c o se -e th a n o l w ith  0 .3 %  a c e tic  a c id  m ed iu m

Glucose 1.5%
Ethanol 0.5%
Peptone 0.3%
Yeast Extract 0.3%
Acetic acid

Adjust pH 3.5 with HC1
0.3%

4 .2  G lu c o se -e th a n o l w ith o u t  a ce tic  a c id  m ed iu m

Glucose 1.5%
Ethanol 0.5%
Peptone 0.3%
Yeast Extract 

Adjust pH 3.5 with HC1
0.3%



4.3 Sorbitol medium
S o rb ito l 2 .0%

Peptone 0 .3%

Y east ex trac t 

A d ju s t p H  3.5 w ith  HC1

0 .3%

4.4 Sucrose with 0.3% acetic acid medium
Sucrose 2 .0%

Peptone 0 .3%

Y east ex trac t 0 .3%

A c e tic  ac id

A d ju s t p H  3.5 w ith  HC1

0 .3%

5. Oxidation/fermentation medium
G lucose 10%

Peptone 2 .0%

N a C l 5%

K ^H P O , 0 .3%

B ro m th y m o l b lue 0 .03%

A g a r 3%

A d ju s t pH  7.1, au toc lave  at 110°c, 10 m in

6. Acetate/Lactate medium
Peptone 0 .2%

Y east ex trac t 0 .2%

S o d iu m  aceta te /lacta te  0 .2 %

B ro m th y m o l b lue 0 .002%

7. Acid production medium
Y east ex tract 2 .5 %

B ro m o cre so l pu rp le 0 .2%

C arbon  source 1.0%
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8. Glucose-Glycerol-Yeast extract Potato (GGYP) medium
Pota to  10%

G lucose  0 .5 %

G ly c e ro l 1.0%

Y east e x tra c t 1.0%

Peptone 1.0%

9. Glucose-Glycerol-Yeast extract (GGY) medium
G lucose  2 .0%

G ly c e ro l 1.0%

Y east ex trac t 0 .5%

A g a r 1.5%
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APPENDIX c

Reagents and Buffers

1. Determination of protein
T he p ro te in  con ten t was m easured b y  the m e thod  o f  L o w ry  e t  a l. (1 9 5 1 ) w ith  b o v in e  

serum  a lb u m in  as standard.

1.1 Reagents
A : 2%  so d iu m  carbonate  in  0 .1 N  N a O H  

B: 0 .5 %  C u S0 4.5 H 20  in  1% sod ium  c itra te  

C : 1 N  F o lin -C io c a lte u 's  ph e n o l reagent 

(2 N  F o lin  P heno l was d ilu te d  w ith  d is t i lle d  w a te r to  the f in a l co n ce n tra tio n  

in  IN ,  the s o lu tio n  sh o u ld  be fre s h ly  prepared  be fo re  use.)

D: 1 m l R eagent B  +  50 m l Reagent A  (o r s im ila r  ra tio ) , M a ke  up 

im m e d ia te ly  b e fo re  use.

1.2 Procedure
1. P lace 0.1 m l o f  p ro p e r d ilu t io n  o f  cu ltu re  b ro th  ( fo r  p ro te in  d e te rm in a tio n ) o r 

c le a r superna tan t o f  re a c tio n  m ix tu re  ( fo r  so lub le  pep tide  d e te rm in a tio n )

2. A d d  1 m l o f  R eagent D  in to  the tube  and vo rte x  im m e d ia te ly . Incuba te  at ro o m  

tem perature  fo r  10 m in .

3. A f te r  the 10 m in  in cu b a tio n , add 0.1 m l o f  Reagent c  to  sam ple and vo rte x  

im m e d ia te ly . Incuba te  30 m in  at ro o m  tem perature .

4. A bso rbance  (O D ) o f  sam ples was m easured at 750 nm . C o n cen tra tions  o f  the 

sam ples w ere  com pared  to  the standard cu rve  fo r  d e te rm in a tio n  o f  va lues. D is t i l le d  w a te r 

was used instead o f  sam ple as a b lank .

1.3 Preparation of standard curve of protein
Standards o f  0, 0 .1 , 0 .2 , 0 .3 , 0 .5 , 0 .7  an<  ̂ 1.0 m g /m l w ere  p repared  fro m  b o v in e  

serum  a lb u m in . T he  reac tions  w ere  ca rr ie d  ou t w ith  the same p rocedure  as described 

p re v io u s ly . A bsorbances w ere  p lo tte d  aga inst concen tra tions  o f  standards.
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Standards o f  0 , 0 .1 , 0 .2 , 0 .3 , 0 .4 , 0 .5 , 0 .6 , 0 .7 , 0 .8 , 0 .9  and 1.0 j j-g /m l w ere  

p repa red  fro m  xy lo se . T he  re a c tio n  w ere  ca rr ie d  o u t w ith  the same p rocedure  as described  b y  

S o m o g y i and N e ls o n  m e th o d  (1952 ).

2. Reducing sugar

3. 6 N HCI
C one. H C I 60 m l

D is t i l le r  w a te r 60 m l

A d d  cone. H C I in to  the d is t i lle d  w ate r.

4. 2NH 2SO4
C one. H 2S 0 4 

D is t il le d  w a te r

A d d  cone. H 2S 0 4 in to  the d is t i lle d  w a te r

5. PhenohChloroform (1:1 v/v)
C ry s ta llin e  ph e n o l was l iq u id if ie d  in  w a te r ba th  at 65°c and m ix e d  w ith  c h lo ro fo rm  in  

the ra tio  o f  1 :1 (v /v ) . The s o lu tio n  was stored in  a l ig h t  t ig h t b o ttle .

2 m l

34 m l

6. 0.5M EDTA (pH 8.0)
800 m l o f  d is t i lle d  w a te r, 186.1 g o f  d is o d iu m  e thy lened iam ine te traace ta te .2H 20  was 

added and s tirre d  v ig o ro u s ly  on a m a g n e tic  s tirre r. T he  p H  was ad justed to  8.0 w ith  N a O H  (20  g 

o f  N a O H  pe lle ts ). T he  v o lu m e  w as ad justed  to  1 litre . T he  so lu tio n  was dispensed in to  a liq u o ts  

and s te r iliz e d  b y  a u to c la v in g  fo r  15 m inu tes  at 15 lb / in 2.
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8 m M  N a 2H P 0 4

1.5 m M  K H 2P O 4 

137 m M  N a C l 

2 .7  m M  KC1

T he 2xP B S  was ad justed  the p H  to  7 .0 w ith  IN  N a O H  o r IN  H C L . T he  s o lu tio n  was 

s te r iliz e d  b y  a u to c la v in g  fo r  15 m in u te s  at 15 lb / in 2.

7. 2xPBS

8. 3 M Sodium acetate pH 5.2
T o  800 m l o f  d is t i lle d  w a te r, 408.1 g o f  sod ium  acetate was added and ad justed  the 

p H  to  5.2 w ith  g la c ia l ace tic  ac id . T he  vo lu m e  was ad justed  to  1 litre . T he  s o lu tio n  was s te r ilize d  

b y  a u to c la v in g  fo r  15 m in u te s  at 15 lb / in 2.

9. 10% Sodium dodecyl sulphate (SDS)
T he  s tock  s o lu tio n  o f  10%  SDS was prepared b y  d isso lve d  10 g o f  so d iu m  dodecy l 

su lphate  in  100 m l s te r iliz e d  d is t i lle d  w a te r. S tre iliz a tio n  is n o t re q u ire d  fo r  the  p re p a ra tio n  o f  th is

s to ck  so lu tion .

10. 1 M Tris-HCI pH 8.0
T he I M  T r is  was p repa red  b y  d is s o lv in g  121.1 g o f  T r is  base in  800 m l o f  d is tille d  

w a te r. The p H  w as ad justed  to  the desired  va lue  b y  a d d ing  cone. H C L  (p H  8 .0 , 42  m l o f  HC1). 

T he  so lu tio n  was coo led  to  ro o m  tem pera tu re  be fo re  m a k in g  f in a l a d jus tm en t to  the desired pH . 

T he  vo lu m e  o f  the s o lu tio n  was ad justed  to  1 l it te r  w ith  w ith  d is t i lle d  w a te r and s te r iliz e d  by  

a u to c la v in g .
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11. RNase A solution
RNase A 20 m g

0.15 M N a C l 10 m l

D is s o lv e  20 m g o f  RNase A  in  10 m l 0 .15 M  N a C l and heat at 95° 

RNase A  s o lu tio n  in  -20°c.
c  fo r  5 -10  m inu tes. K eep

12. Proteinase K
Prote inase K  (S ig m a ) 4 m g

50 m M  T r is -H C l (p H  7 .5 ) 1 m l

Use fre s h ly  p repared so lu tio n .

13. Nuclease p, solution
N uclease  P I 0.1 m g

40  m M  C H 3C O O N a + 1 2  m M  Z n S 0 4 (p H 5 .3 ) 1 m l

Store at 4°c.

14. Alkaline phosphatase solution
A lk a lin e  phosphatase 2.4 un its

0.1 M  T r is -H C l (p H  8 .1) 1 m l

15. 0.1 M Tris-HCl buffer, pH 9
T ris 1.21 m g

D is t il le d  w a te r 100 m l

A d ju s t the p H  to  9 w ith  HC1.



123

10 m M  T r is  H C l (p H  8 .0 )

1 m  M  N a 2-E D T A  (p H  8 .0 )

16. TE buffer

17. TE buffer + RNase A
T E  b u ffe r 960 m l

RNase A  (2  m g /m l) 100 El

18. Saline-Na2 EDTA
0.1 M N a C l

50 m M  E D T A .2 N a  (p H  8 .0 )

19. Fehling’s solution
C oppersu lfa te 34 .64  g

S od ium po tass ium ta rta te 173 g

S o d iu m h y d ro x id e 50 g

S o lve n t was com posed o f  a m ix tu re  500  m l o f  coppe rsu lfa te  and 500 m l o f  m ix tu re  sod ium ta ta re  

and so d iu m h yd ro x id e .

20. Flagella staining
B asic fu c h is in 0.5 g

T a n n ic  ac id 0.2 g

A lu m in iu m  su lfa te 0.5 g

S o lve n t was com posed o f  a m ix tu re  o f  2 .0  o f  9 5%  e thano l, 0.5 m l o f  g ly c e ro l, and 7.5 m l o f  T r is  

(h y d ro x y m e th y l)  am inom ethane  (T r is )  b u ffe r.
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APPENDIX D

16S rDNA nucleotide sequences

1. The 16S rDNA nucleotide sequence of strain PA3-3

CGCACGAAGGTTTCGGCCTTAGTGGCGGACGGGTGAGTAACGCGTAGGTATCTATCCATGGGTGGGG
GATA AC ACTGGG AA ACTGGCT AT ACCGCATG ACACCTG AGGGTCAA AGGCGT AAGTCGCCTGTGGA
GGAGCCTGCGTTrGATTAGCTAGTTGGTGGGGTAAAGGCCTACCAGGCGATGATCAATAGCTGGTTT
GAGAGGATGATCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGG
AATATTGGACAATGGGGGCAACCCTGATCCAGCAATGACGCGTGTGTGAAGAAGGTCTTCGGATTGT
AAAGCACTTTCGACGGGGACGATGATGACGGTACCCGTAGAAGAAGCCCCGGCTAACTTCGTGCCA
GCAGCCGCGGTAATACGAAGGGGGCTAGCGTTGCTCGGAATGACTGGGCGTAAAGGGCGTGTAGGC
GGTTTGTACAGTCAGATGTGAAATCCCCGGGCTTAACCTGGGAGCTGCATTTGATACGTCAGACTAG
AGTGTGAGAGAGGGTTGTGGAATTCCCAGTGTAGAGGTGAAATTCGTAGATATTGGGAAGAACACC
GGTGGCGAAGGCGGCAACCTGGCTCATTATCTGAGGCGCGAAAGCGTGGGGAGCAAACAGGATTAG
ATACCCTGGTAGTCCACGCTGTAAACGATGTGGCTAGATGTTGGGTGACTTAGTCATTCAGTGTCGCA
GTTAACGCGTTAAGCACCCGCCTSGGGAGTACCACCGCAAGGTTGAAACTCAAAGGAATTGACGGGG
GCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGCAGAACCTTACCAGGGCTTGAA
TGTAGAGGCTGCAAGCAGAGATGTTTGTTTCCCGGGACCTCTAACACAGGTGCTGCATGGCTGTCGT
CAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCCCAACGAGCGCAACCCCTATCTTTAGTTGCCATCA
GGTTGGGCTGGGCACTCTAAAGAGACTGCCGGTGACAAGCCCGAGGAAGGTGGGGATGACGTCAAG
TCCCCTTGGCCCTTATGTTCTGGGCTTCCCACGTGCTACAATGGCGGTGACAGTGGGAAGCTAGGTGG
TGACCCCCTGCTGATCTCTAAAAGCCGTCTCAGTTCGGATTGCACTCTGCCAATCCAGTGCATTAAAA
GAATCCCTAGTAATCCCGG GCCACATTCCCCGG TG AATACCm TCG GG CCTTTTTCACACCCCCCG T
CACACCATGGGAGTTGGTTTGACCTTAAGCCGGTGAGTAAGGCAAG

2. The 16S rDNA nucleotide sequence of strains MHM10-1

TTTGAGTTTGATCCCTGGCTCAGAGCGAACGCTGGCGGCATGCTTAACACATGCAAGTCGCACGAAG
GTTTCGGCCTTAGTGGCGGACGGGTGAGTAACGCGTAGGAATCTATCCATGGGTGGGGGATAACTCT
GGGAAACTGGAGCTAATACCGCATGATACCTGAGGGTCAAAGGCGCAAGTCGCCTGTGGAGGAGCC
TGCGTTTGATTAGCTTGTTGGTGGGGTAATGGCCTACCAAGGCGATGATCAATAGCTGGTCTGAGAG
GATGATCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATAT
TGGACAATGGGGGCAACCCTGATCCAGCAATGCCGCGTGTGTGAAGAAGGTTTTCGGATTGTAAAGC
ACTTTCGACGGGGACGATGATGACGGTACCCGTAGAAGAAGCCCCGGCTAACTTCGTGCCAGCAGCC
GCGGTAATACGAAGGGGGCTAGCGTTGCTCGGAATGACTGGGCGTAÀAGGGCGTGTAGGCGGTTTG
TACAGTCAGATGTGAAATCCCCGGGCTTAACCTGGGAGCTGCATTTGATACGTGCAGACTAGAGTGT
GAGAGAGGGTTGTGGAATTCCCAGTGTAGAGGTGAAATTCGTAGATATTGGGAAGAACACCGGTGG
CGAAGGCGGCAACCTGGCTCATAACTGACGCTGAGGCGCGAAAGCGTGGGGAGCAAACAGGATTAG
ATACCCTGGTAGTCCACGCTGTAAACGATGTGTGCTAGATGTTGGGTAACTTAGTTATTCAGTGTCGC
AGTTAACGCGTTAAGCACACCGCCTGGGGAGTACGGCCGCAAGGTTGAAACTCAAAGGAATTGACG
GGGGCCCGCACAAGCGGTGGAGCATGTGGTTTATTCGAAGCACGCGCAGAACCTTACCAGGGCTTGT
ATGGGTAGGCTGTGTCCAGAGATGGGCATTTCCCGCAAGGGACCTGCCGCACAGGTGCTGCATGGCT
GTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTATCTTTAGTTGC
CAGCATGTTTGGGTGGGCACTCTAGAGAGACTGCCGGTGACAAGCCGGAGGAAGGTGGGGATGACG
TCAAGTCCTCATGGCCCTTATGTCCTGGGCTACACACGTGCTACAATGGCGGTGACAGTGGGAAGC
T/.jATiGCGACATCGTGCTGATCTCTAAAAACCGTCTCAGTTCGGATTGTACTCTGCAACTCGAGTAC
ATGAAGGTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTAC
ACACCGCCCGTCACACCATGGGAGTTGGTTTGACCTTAAGCCGGTGAGCGAACCCGCAAGGGG
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3. The 16S rDNA nucleotide sequence of strain KLM13-1

TTTGAGTTTGATCCCTGGCTCAGAGCGAACGCTGGCGGCATGCTTAACACATGCAAGTCGCACGAAG
GTTTCGGCCTTAGTGGCGGACGGGTGAGTAACGCGTAGGAATCTATCCATGGGTGGGGGATAACTCT
GGGAAACTGGAGCTAATACCGCATGATACCTGAGGGTCAAAGGCGCAAGTCGCCTGTGGAGGAGCC
TGCGTTTG ATT AGCTTGTTGGTGGGGT A ATGGCCT ACCA AGGCGATG ATC A AT AGCTGGTCTG AG AG
GATGATCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATAT
TGGACAATGGGGGCAACCCTGATCCAGCAATGCCGCGTGTGTGAAGAAGGTTTTCGGATTGTAAAGC
ACTTTCGACGGGGACGATGATGACGGTACCCGTAGAAGAAGCCCCGGCTGACGATGATGACGGTAC
CCGTAG A AG A AGCCCCGGCT A ACTTCGTGCC AGCAGCCGCGGT AAT ACG A AGGGGGCT AGCGTTGCT
CGGAATGACTGGGCGTAAAGGGCGTGTAGGCGGTTTGTACAGTCAGATGTGAAATCCCCGGGCTTAA
CCTGGGAGCTGCATTTGATACGTCAGACTAGAGTGTGAGAGAGGGTTGTGGAATTCCCAGTGTAGAG
GTGAAATTCGTAGATATTGGGAAGAACACCGGTGGCGAAGGCGGCAACCTGGCTCATTATCTGAGGC
GCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCTGTAAACGATGTGGCTAG
ATGTTGGGTGACTTAGTCATTCAGTGTCGCAGTTAACGCGTTAAGCACCCGCCTSGGGAGTACCACCG
CAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGA
AGCAACGCGCAGAACCTTACCAGGGCTTGAATGTAGAGGCTGCAAGCAGAGATGTTTGTTTCCCGGG
ACCTCAGTCCCGCAACGAGCGCAACCCCTATCTTTAGTTGCCAGCATGTTTGGGTGGGCACTCTAGA
GAGACTGCCGGTGACAAGCCGGAGGAAGGTGGGGATGACGTCAAGTCCTCATGGCCCTTATGTCCTG
GGCTACACACGTGCTACAATGGCGGTGACAGTGGGAAGCTAGATGGCGACATCGTGCTGATCTCTAA
AAACCGTCTCAGTTCGGATTGTACTCTGCAACTCGAGTACATGAAGGTGGAATCGCTAGTAATCGCG
GATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTTG
GTTTGACCTTAAGCCGGTGAGCGAACCCGCAAGGGG

4. The 16S rDNA nucleotide sequence of strain BBM91-1

TGAGTTTGATCCCTGGCTCAGAGCGAACGCTGGCGGCATGCTTAACACATGCAAGTCGCACGAAGGT
TTCGGCCTTAGTGGCGGACGGGTGAGTAACGCGTAGGAATCTATCCATGGGTGGGGGATAACTCTGG
GAAACTGGAGCTAATACCGCATGATACCTGAGGGTCAAAGGCGCAAGTCGCCTGTGGAGGAGCCTG
CGTTTGATTAGCTTGTTGGTGGGGTAATGGCCTACCAAGGCGATGATCAATAGCTGGTCTGAGAGGA
TGATCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTG
GACAATGGGGGCAACCCTGATCCAGCAATGCCGCGTGTGTGAAGAAGGTTTTCGGATTGTAAAGCAC
TTTCGACGGGGACGATGATGACGGTACCCGTAGAAGAAGCCCCGGCTGACGATGATGACGGTACCC
GTAGAAGAAGCCCCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGGGGCTAGCGTTGCTC
GGAATG ACTGGGCGT AA AGGGCGTGT AGGCGGTTTGT ACAGTCAGATGTG AA ATCCCCGGGCTT AAC
CTGGGAGCTGCATTTGATACGTCAGACTAGAGTGTGAGAGAGGGTTGTGGAATTCCCAGTGTAGAGG
TGAAATTCGTAGATATTGGGAAGAACACCGGTGGCGAAGGCGGCAACCTGGCTCATTATCTGAGGCG
CGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCTGTAAACGATGTGGCTAGA
TGTTGGGTGACTTAGTCATTCAGTGTCGCAGTTAACGCGTTAAGCACCCGCCTSGGGAGTACCACCGC
AAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAA
GCAACGCGCAGAACCTTACCAGGGCTTGAATGTAGAGGGTGACTTAGTCATTCAGTGTCGCAGTTAA
CGCGTTAAGCACCCGCCTSGGGAGTACCACCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCC
GCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGCAGAACCTTACCAGGGCTTGAATGTA
GAGGCTGCAAGCAGAGATGTTTGTTTCCCGGGACCTCAGTCCCGCAACGAGCGCAACCCCTATCTTT
TACACACCGCCCGTCACACCATGGGAGTTGGTTTGACCTTAAGCCGGTGAGCGAACCCGCAAGGGGG
CTTGAATGTAGAGGCTGCAAGCAGAGATGTTTGTTTCCCGGGACCTCAGTCCCGCAACGAGCGCAAC
CCCTATCTTTAGTTGCCAGCATGTTTGGGTGGGCACTCTAGAG
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5. The 16S rDNA nucleotide sequence of strain FBM4-3

TGATCCCTGGCTCAGAGCGAACGCTGGCGGCATGCTTAACACATGCAAGTCGCACGAAGGTTTCGGC
CTTAGTGGCGGACGGGTGAGTAACGCGTAGGAATCTATCCATGGGTGGGGGATAACTCTGGGAAACT
GGAGCTAATACCGCATGATACCTGAGGGTCAAAGGCGCAAGTCGCCTGTGGAGGAGCCTGCGTTTGA
TTAGCTTGTTGGTGGGGTAATGGCCTACCAAGGCGATGATCAATAGCTGGTCTGAGAGGATGATCAG
CCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATG
g g g g c a a c c c t g a t c c a g c a a t g c c g c g t g t g t g a a g a a g g t t t t c g g a t t g t a a a g c a c t t t c g a c
GGGGACGATGATGACGGTACCCGTAGAAGAAGCCCCGGCTGACGATGATGACGGTACCCGTAGAAG
AAGCCCCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGGGGCTAGCGTTGCTCGGAATGAC
TGGGCGTAAAGGGCGTGTAGGCGGTTTGTACAGTCAGATGTGAAATCCCCGGGCTTAACCTGGGAGC
TGCATTTGATACGTCAGACTAGAGTGTGAGAGAGGGTTGTGGAATTCCCAGTGTAGAGGTGAAATTC
GTAGATATTGGGAAGAACACCGGTGGGTACCCGTAGAAGAAGCCCCGGCTAACTTCGTGCCAGCAG
CCGCGGTAATACGAAGGGGGCTAGCGTTGCTCGGAATGACTGGGCGTAAAGGGCGTGTAGGCGGTT
TGTACAGTCAGATGTGAAATCCCCGGGCTTAACCTGGGAGCTGCATTTGATACGTGCAGACTAGAGT
GTGAGAGAGGGTTGTGGAATTCCCAGTGTAGAGGTGAAATTCGTAGATATTGGGAAGAACACCGGT
GGCGAAGGCGGCAACCTGGCTCATAACTGACGCTGAGGCGCGAAAGCGTGGGGAGCAAACAGGATT
AGATACCCTGGTAGTCCACGCTGTAAACGATGTGTGCTAGATGTTGGGTAACTTAGTTATTCAGTGTC
GC AGTT AACGCGTT AAGCACACCGCCTGGGGAGT ACGGCCGCAAGGTTGAAACTCAAAGGAATTGA
CGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTATTCGAAGCACGCGCAGAACCTTACCAGGGCTT
GTATGGGTTAGAGAGACTGCCGGTGACAAGCCGGAGGAAGGTGGGGATGACGTCAAGTCCTCATGG
CCCTTATTTCCCGGGACCTCAGTCCCGCAACGAGCGCAACCCCTATCTTTAGTTGCCAGCATGTTTGG
GTGGGCACTCTAGAG

6. The 16S rDNA nucleotide sequence of strain LBM3-1

AGCGAACGCTGGCGGCATGCTTAACACATGCAAGTCGCACGAACCTTTCGGGGTTAGTGGCGGACGG
GTGAGTAACGCGTAGGAATCTGTCCACGGGTGGGGGATAACTCTGGGAAACTGGAGCTAATACCGA
TGATACCTGAGGGTCAAAGGCTGGAGCATGTGGTTAATTCGGCAAGTCGCCTGTGGAGGAGCCTGCG
TTCGATTAGCTAGTTGGTGGGTAAAGGCCTACCAAGGCGATGATCGATAGCTGGTTTGAGAGGATGA
TCAGCCACACTGGGACTGGACACGGCCCAGACTCCTACGGGGCAACCCTGATCAGCAATGCCGCGTG
TGTGAAGAAGGTCTTCGGATTGTAAAGCACTTTCGACGGGGACGATGATGACGTACCCGTAGAAGAA
GCCCCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGGGGCTAGCGTGCTCGGAATGACTGG
GCGT AAAGGGCGTGT AGGCGGTTT ACACAGTCAGATGTG AAATCCCCGGGCTAACCTGGGAGCTGCA
TTTGATACGTGTAGACTAGAGTGTGAGAGAGGGTTGTGGAATTCCCAGTGTAAGGTGAAATTCGTAG
ATATTGGGAAGAACACCGGTGGCGAAGGCGGCAACCTGGCTCATGACTGACCTGAGGCGCGAAAGC
GTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCTGTAAACGATGGTGCTAGATGTTGGGT
A ACTTTGTT ATTCAGTGTCGCAGTT AACGCGTT A AGCACACCGCCTGGGG AG ACGGCCGC AAGGTTG
AAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTAATTCGAAGCAACGCG
CAG AACCTTACCAGGGCTTGAATGT AG AGGCTGT ATTCAGAGATGG AT ATTCCCGCAAGGGACCTCT
AACACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAGTCCCGCAACGAGCG
CAACCCCTATCTTTAGTTGCCAGCATGTTTGGGTGGGCACTCTAGAGAGACGCCGGTGACAAGCCGG
AGGAAGGTGGGGATGACGTCAAGTCCTCATGGCCCTTATGTCCTGGGCTACACGTGCTACAATGGCG
GTGACAGTGGGAAGCTAGATGGTGACATCATGCTGATCTCTAAAAGCCGTCAGTTCGGATTGCACTC
TGCAACTCGAGTGCATGAAGGTGGAATCGCTAGTAATCGCGGATCAGCATGGCGGTGAATACGTTCC
CGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTTGGTTTGACCTTAACCGGTGAGCGAACCCG
CAAGGGGCGCAGCCGACCACGGTCGGGTCAGCGACTGGGGTGAAGTCGTAAAAGGTAGCCGTAGGG
GAACC
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7. The 16S rDNA nucleotide sequence of strain JR70-1

GAGTTTGATTCTGGCTCAGATTCGAGGGGACGATGATGACGGTGCACGAAGGTTGCCTTAGTGGCGG
ACGGGTGAGTAACGCGTAGGGATCTATCCACGGGTGGGGGACAACTTCGGGAACTGGAGCTAATAC
CGCATGATACCTGAGGGTCAAAGGCGCAAGTCGCCTGTGGAGGAACCTGCGTCGATTAGCTAGTTGG
TGGGGT A A AGGCCT ACC AAGGCG ATG ATCG AT AGCTGGTTTG AG AGG ATGAT AGCCACACTGGG AC
TGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAAGGGCGAAAGCCTGA
TCCAGCAATGCCGCGTGTGTGAAGAAGGTCTTCGGATTGTAAAGCACTTTCGAGGGGACGATGATGA
CGGTACCCGTAGAAGAAGCCCCGGCTAACTTCGTGCCAGCAGCCGCGGTAATCGAAGGGGGCTAGC
GTTGCTCGGAATGACTGGGCGTAAAGGGCGCGTAGGCGGTTGTTACAGTCAGTGTGAAATCCCCGGG
CTTAACCTGGGAACTGCATTTGATACGTGACGACTAGAGTTCGAGAGAGGGTGTGGAATTCCCAGTG
TAGAGGTGAAATTCGTAGATATTGGGAAGAACACCGGTGGCGAAGGCGGCACCTGGCTCGATACTG
ACGCTGAGGCGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGCCACGCTGTAAACGA
TGTGTGCTGGATGTTGGGAAACTTAGTTTCTCAGTGTCGAAGCTAACGCGCTAGCACACCGCCTGGG
GAGTACGGCCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAACGGTGGAGCATGTGG
TTTAATTCGAAGCAACGCGCAGAACCTTACCAGGGCTTGCATGGGGAGGACGGTTCAGAGATGGACC
TTTCTTCGGACCTCCCGCACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGGAGATGTTGGGTTAAG
TCCCGCAACGAGCGCAACCCTTGTCTTTAGTTGCCAGCACTTTCAGGTGGGACTCTAGAGAGACTGC
CGGTGACAAGCCGGAGGAAGGTGGGGATGACGTCAAGTCCTCATGGCCCTATGTCCTGGGCTACACA
CGTGCTACAATGGCGGTGACAGTGGGAAGCTACATGGTGACATGGTGCTGCTCTAAAAGCCGTCTCA
GTTCGGATTGTACTCTGCAACTCGAGTACATGAAGGTGGAATCGCTAGTATCGCGGATCAGCATGCC
GCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGGTTGGTTCGACCTTAAG
CCGGTGAGCGAACCGCAAGGACGCAGCCGACCACGGACGGGTCAGCGACGGGGTGAAGTCGTAACA
AGGTAGCCGTAGGGGAACCTGCGGCTGGATCACCTCCTTT

8. The 16S rDNA nucleotide sequence of strain AK32-2

TGGCTCAGAGCGAACGCTGGCGGCATGCTTAACACATGCAAGTCGCACGGATCTTTCGGGATCAGTG
CGGACGGGTCTATACGCGAAAGCGTGGGGAGCAACCGCATGATACCTGAGGGTCAAAGGCGCAAGT
CGCCTGTGGAGGAACCTGCGTTCGATTAGCTATGGTGGGGTAAAGGCCTACCAAGGCGATGATCGAT
AGCTGGTTTGAGAGGATGATCAGCCACACTGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAG
CAGTGGGGAATATTGGACAATGGGCGAAAGCGATCCAGCAATGCCGCGTGTGTGAAGAAGGTCTTC
GGATTGTAAAGCACTTTCGACGGGGACGATGAGACGGTACCCGTAGAAGAAGCCCCGGCTAACTTC
GTGCCAGCAGCCGCGGTAATACGAAGGGGGCTGCGTTGCTCGGAATGACTGGGCGTAAAGGGCGCG
TAGGCGGTTTATGCAGTCAGATGTGAAATCCCCGGCTTAACCTGGGAACTGCATTTGAGACGCATAG
ACT AGAGGTCGAGAG AGGGTTGTGGAATTCCCATGTAG AGGTGAAATTCGT AGAT ATTGGGAAGAA
CACCGGTGGCGAAGGCGGCAACCTGGCTCGATATGACGCTGAGGCGCGAAAGCGTGGGGAGCAAAC
AGGATTAGATACCCTGGTAGTCCACGCTGTAAAGATGTGTGCTGGATGTTGGGTAACTTAGTTACTC
AGTGTCGAAGCTAACGCGCTAAGCACACCGCCTGGGAGTACGGCCGCAAGGTTGAAACTCAAAGGA
ATTGACGGGGGCCCGCACAAGCGGTGGAGCATGGTTTAATTCGAAGCAACGCGCAGAACCTTACCA
g g a c t t g c a t g g g g a g g a c g t a c t c a g a g a t g g a t t t c t t c g g a ç c t c c c g c a c a g g t g c t g c a t g g
CTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAATCCCGCAACGAGCGCAACCCTTGTCTTTAGTTG
CCAGCACTTTCAGGTGGGCACTCTAGAGAGACTGGGTGACAAGCCGGAGGAAGGTGGGGATGACGT
CAAGTCCTCATGGCCCTTATGTCCTGGGCTACACAGTGCTACAATGGCGGTGACAGTGGGAAGCTAC
ATGGCGACATGGTGCTGATCTCTAAAAGCCGTCTCTTCGGATTGTACTCTGCAACTCGAGTACATGAA
GGTGG A ATCGCT AGTA ATCGCGG ATCAGCATGCCCGGTG A AT ACGTTCCCGGGCCTTGT ACACACCG
CCCGTCACACCATGGGAGTTGGTTCGACCTTAAGCGGTGAGCGAACCGCAAGGACGCAGCCGACC
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9. The 16S rDNA nucleotide sequence of strain LD51-1

GAGTTTGATTCTGGCTAACACATGCAAGTCGCACGGATCTTTCGGGATTAGTGGCGGACGGGTGAGT
AACGCGTAGGGATCTATCCATGGGTGGGGGACAACTCCGGGAAACTGGAGCTAATACCGCATGATA
CCTGAGGGTCAAAGGCGCAAGTCGCCTGTGGAGGAACCTGCGTTCGATTAGCTAGTTGGTGGGGTAA
AGGCCTACCAAGGCGATGATCGATAGCTGGTTTGAGAGGATGATCAGCCACACTGGGACTGAGACA
CGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGATCCAGC
AATGCCGCGTGTGTGAAGAAGGTCTTCGGATTGTAAAGCACTTTCGACGGGGACGATGATGACGGTA
CCCGTAGAAGAAGCCCCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGGGGCTAGCGTTG
CTCGGAATGACTGGGCGTAAAGGGCGCGTAGGCGGTTGATGCAGTCAGATGTGAAATCCCCGGGCTT
AACCTGGGAACTGCATTTGAGACGCATTGACTAGAGTTCGAGAGAGGGTTGTGGAATTCCCAGTGTA
GAGGTGAAATTCGTAGATATTGGGAAGAACACCGGTGGCGAAGGCGGCAACCTGGCTCGATACTGA
CGCTGAGGCGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCTGTAAACGA
TGTGTGCTGGATGTTGGGTAACTTAGTTACTCAGTGTCGAAGCTAACGCGCTAAGCACACCGCCTGG
GGAGTACGGCCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGT
GGTTTAATTCGAAGCAACGCGCAGAACCTTACCAGGGCTTGCATGGGGAGGACGTACTCAGAGATG
GGTATITCTTCCGACCTCCCGCACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGG
TTAAGTCCCGCAACGAGCACAACCCTTGTCTTTAGTTGCCAGCACTTTCAGGTGGGCACTCTAGAGA
GACTGCCGGTGACAAGCCGGAGGAAGGTGGGGATGACGTCAAGTCCTCATGGCCCTTATGTCCTGGG
CTACACACGTGCTACAATGGCGGTGACAGTGGGAAGCTATGTGGTGACACAGTGCTGATCTCTAAAA
GCCGTCTCAGTTCGGATTGTACTCTGCAACTCGAGTACATGAAGGTGGAATCGCTAGTAATCGCGGA
TCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTTGGT
TCGACCTTAAGCCGGTGAGCGAACCGCAAGGACGCAGCCGACCACGGACGGGTCAGCGACTGGGGT
GAAGTCGTAACAAGGTAGCCGTAGGGGAACCTGCGGCTGGATCACCTCCTTT

9. The 16S rDNA nucleotide sequence of strain MG71-2

TTGAGTTTGATCCTGGCTCGCATGCTTAACACATGCAAGTCGCACGGATCTTTCGGGATTAGTGGCGG
ACGGGTGAGTAACGCGTAGGGATCTATCCACGGGTGGGGGACAACTCCGGGAAACTGGAGCTAATA
CCGCATGATACCTGAGGGTCAAAGGCGCAAGTCGCCTGTGGAGGAACCTGCGTTCGATTAGCTAGTT
GGTGGGGTAAAGGCCTACCAAGGCGATGATCGATAGCTGGTTTGAGAGGATGATCAGCCACACTGG
GACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGAAAGC
CTGATCCAGCAATGCCGCGTGTGTGAAGAAGGTCTTCGGATTGTAAAGCACTTTCGACGGGGACGAT
GATGACGGTACCCGTAGAAGAAGCCCCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGGG
GCTAGCGTTGCTCGGAATGACTGGGCGTAAAGGGCGCGTAGGCGGTTGATGCAGTCAGATGTGAAAT
CCCCGGGCTTAACCTGGGAACTGCATTTGAGACGCATTGACTAGAGGTCGAGAGAGGGTTGTGGAAT
TCCCAGTGTAGAGGTGAAATTCGTAGATATTGGGAAGAACACCGGTGGCGAAGACGGCAACCTGGC
TCGATACTGACGCTGAGGCGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACG
CTGTAAACGATGTGTGCTGGATGTTGGGTAACTTAGTTACTCAGTGTCGAAGCTAACGCGCTAAGCA
CACCGCCTGGGGAGTACGGCCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGG
TGGAGCATGTGGTTTAATTCGAAGCAACGCGCAGAACCTTACCAGGGCTTGCATGGGGAGGACGTAC
TCAGAGATGGGTATTTCTTCGGACCTCCCGCACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGA
GATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCTTTAGTTGCCAGCACTTTCAGGTGGGCAC
TCTAGAGAGACTGCCGGTGACAAGCCGGAGGAAGGTGGGGATGACGTCAAGTCCTCATGGCCCTTAT
GTCCTGGGCTACACACGTGCTACAATGGCGGTGACAGTGGGAAGCTATGTGGTGACACAGTGCTGAT
CTCT A A A AGCCGTCTCAGTTCGG ATTGT ACTCTGC A ACTCGAGT AC ATG A AGGTGG AATCGCTAGT A
ATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGG
GAGTTGGTTCGACCTTAAGCCGGTGAGCGAACCGCAAGGACGCAGCCGACCACGGACGGGTCAGCG
AGCTGGGGTGAAGTCGTAACANG
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10. The 16S rDNA nucleotide sequence of strain AN1-1

AGCGAACGCTGGCGGCATGCTTAACACATGCAAGTCGCACGGATCTTTCGGGATTAGTGGCGGACGG
GTGAGTAACGCGTAGGGATCTATCCATGGGTGGGGGACAACTCCGGGAAACTGGAGCTAATACCGC
ATGATACCTGAGGGTCAAAGGCGTAAGTCGCCTGTGGAGGAACCTGCGTTCGATTAGCTAGTTGGTG
GGGTAAAGGCCTACCAAGGCGATGATCGATAGCTGGTTTGAGAGGATGATCAGCCACACTGGGACT
GAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGA
TCCAGCAATGCCGCGTGTGTGAAGAAGGTCTTCGGATTGTAAAGCACTTTCGACGGGGACGATGATG
ACGGTACCCGTAGAAGAAGCCCCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGGGGCTA
GCGTTGCTCGGAATGACTGGGCGTAAAGGGCGCGTAGGCGGTTGATGCAGTCAGATGTGAAATCCCC
GGGCTTAACCTGGGAACTGCATTTGAGACGCATTGACTAGAGTTCGAGAGAGGGTTGTGGAATTCCC
AGTGTAGAGGTGAAATTCGTAGATATTGGGAAGAACACCGGTGGCGAAGGCGGCAACCTGGCTCGA
TACTGACGCTGAGGCGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCTGT
AAACGATGTGTGCTGGATGTTGGGTAACTTAGTTACTCAGTGTCGAAGCTAACGCGCTAAGCACACC
GCCTGGGGAGTACGGCCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGA
GCATGTGGTTTAATTCGAAGCAACGCGCAGAACCTTACCAGGGCTTGCATGGGGAGGACGTACTCAG
AGATGGGTATTTCTTCGGACCTCCCGCACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATG
TTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCTTTAGTTGCCAGCACTTTCAGGTGGGCACTCTA
GAGAGACTGCCGGTGACAAGCCGGAGGAAGGTGGGGATGACGTCAAGTCCTCATGGCCCTTATGTC
CTGGGCTACACACGTGCTACAATGGCGGTGACAGTGGGAAGCTATGTGGTGACACAGTGCTGATCTC
TAAAAGCCGTCTCAGTTCGGATTGTACTCTGCAACTCGAGTACATGAAGGTGGAATCGCTAGTAATC
GCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAG
TTGGTTCGACCTTAAGCCGGTGAGCGAACCGCAAGGACGCAGCCGACC

11. The 16S rDNA nucleotide sequence of strain MG71-1

AGCGAACGCTACGGACCCTTCGGGGTGAGTGGCGGACGGGTGAGTATCGCGTAGGGATCTATCCATG
GGTGGGGGATAACATCGGGAAACTGGTGCTAATACCGCATGATACCTGAGGGTCAAAGGCGCAAGT
CGCCTGTGGAGGAGCCTGCGTTCGATTAGCTTGTTGGTGGGGTAAAGGCCTACCAAGGCGATGATCG
ATAGCTGGTCTGAGAGGATGATCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGG
CAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGATCCAGCAATGCCGCGTGTGTGAAGAAGG
TCTTCGGATTGTAAAGCACTTTCGACGGGGACGATGATGACGGTACCCGTAGAAGAAGCCCCGGCTA
ACTTCGTGCCAGCAGCCGCGGTAATACGAAGGGGGCTAGCGTTGCTCGGAATGACTGGGCGTAAAG
GGCGCGTAGGCGGTTTACACAGTCAGATGTGAAATTCCAGGGCTTAACCTTGGGGCTGCATTTGATA
CGTGTAGACTAGAGTGTGAGAGAGGGTTGTGGAATTCCCAGTGTAGAGGTGAAATTCGTAGATATTG
GGAAGAACACCGGTGGCGAAGGCGGCAACCTGGCTCATTACTGACGCTGAGGCGCGAAAGCGTGGG
G AGCA AACAGGATT AG AT ACCCTGGTAGTCC ACGCTGTA A ACGATGTGTGCTGGATGTTGGGTAACT
T AGTT ACTCAGTGTCG AAGCT AACGCGCTAAGCACACCGCCTGGGG AGT ACGGCCGCAAGGTTGAA A
CTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGG AGCATGTGGTTT A ATTCGAAGCAACGCGCA
GAACCTTACCAGGGCTTGACATGGGGAGGCTGTATCCAGAGATGGGTATTTCCCGCAAGGGACCTCC
TGCACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGC
GCAACCCTCGCCTTTAGTTGCCAGCACGTTTGGGTGGGCACTCTAGAGGAACTGCCGGTGACAAGCC
GGAGGAAGGTGGGGATGACGTCAAGTCCTCATGGCCCTTATGTCCTGGGCTACACACGTGCTACAAT
GGCGGTGACAGTGGGAAGCTAGATGGTGACATCGTGCCGATCTCTAAAAGCCGTCTCAGTTCGGATT
GTACTCTGCAACTCGAGTGCATGAAGGTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAA
TACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTTGGTTTGACCCGAAGCCGGTGA
GCGAACCGCAAGGACGCAGCCGACCACGGTCGGGTCAGCGACTGGGGTG
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12. The 16S rDNA nucleotide sequence of strain SIS32-2

CGCACGG ACGAGT AACGCGT AGGT ATCTATCCATGGGTGGGGG AC AACTCTGGGA AACTGG AGCT A
ATACCGCATGACACCTGAGGGTCAAAGGCGCAAGTCGCCTGGGAGGAGCCTGCGTTCGATTAGCTTG
TTGGTGGGGTAATGGCCTACCAAGGCGATGATCGATAGCTGGTCTGAGAGGATGATCAGCCACACTG
GGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGCAAG
CTGATCCAGCAATGCCGCGTGTGTGAAGAAGGTTTTCGGATTGTAAAGCACTTTCGACGGGGACGAT
GATGACGGTATCGTAGATATTGGGAAGAACACCGGTGGCGAAGGCGGCAACCTGGCTCATAACTGA
CGCTGAGGCGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCTGTAAACGA
TGTGTGCTGGATGTTGGGTGACTTAGTCATTCAGTGTCGTAGTTAACGCGATAAGCACACCGCCTGG
GGAGTACGGCCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGT
GGTTTAATTCGAAGCAACGCGCAGAACCTTACCAGGGCTTGACATGGGGAGGCTGTATCCAGAGATG
GGTATTTCCCGCAAGGGACCTCCTGCACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGT
TGGGTTAAGTCATGATGACGGTATCGTAGATATTGGGAAGAACACCGGTGGCGAAGGCGGCAACCT
GGCTCATAACTGACGCTGAGGCGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCC
ACGCTGTAAACGATGTGTGCTCCGCAACGAGCGCAACCCTCGCCTTTAGTTGCCAGCATGATTGGGT
GGGCACTCTAAAGGAACTGCCGGTGACa AGCCGGAGGAAGGTGGGGATGACGTCAAGTCCTCATGG
CCCTTATGTCCTGGGCTACACACGTGCTACAATGGCGGTGACAGTGGGAAGCCAGGCAGCGATGCCG
AGCTGATCTCAAAAAGCCGTCTCAGTTCGGATTGCACTCTGCAACTCGAGTGCATGAAGGTGGAATC
GCTAGT AATCGCGGATCAGCATGCCGCGGTG AAT ACGTTCCCGGGCCTTGT ACACGGCGATG ATCG A
TAGCTGGTCTGAGAGGATGATCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGC
AGCAGTGGGGAATATTGGACAATGGGCGCAAGCTGATCCAGCAATGCCGCGTGTGTGAAGAAGGTC
TTCGGATTGTAAAGCACTTTCGACGGGGACGATGATGACGGTA

13. The 16S rDNA nucleotide sequence of strain SI15-1

AGCGAACGCTGGCGGCATGCTTAACACATGCAAGTCGCACGGACCTTTCGGGGTGAGTGGCGGACG
GGTGAGTAACGCGTAGGGATCTATCCACGGGTGGGGGATAACACCGGGAAACTGGTGCTAATACCG
CATGATACCTGAGGGTCAAAGGCGTAAGTCGCCTGTGGAGGAGCCTGCGTTCGATTAGCTTGTTGGT
GGGGTAAAGGCCTACCAAGGCGATGATCGATAGCTGGTCTGAGAGGATGATCAGCCACACTGGGAC
TGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGCAAGCCTG
ATCCAGCAATGCCGCGTGTGTGAAGAAGGTTTTCGGATTGTAAAGCACTTTTAACGGGGACGATGAT
GACGGT ACCCAGAAG A AGCCCCGGCT ACTTCGTGCCAGCAGCCGCGGT AATACGAAGGGGGCT AGC
GTTGCTCGGAATGACTGGGCGTAAGGGCGTGTAGGCGGTTTGCACAGTCAGATGTGAAATTCCAGGG
CTTA ACCTTGGGGCTGCATTTG AT ACGTGT AG ACTAG AGTGTGAG AGAGGGTTGTGG A ATTCCCAGT
GTAGAGGTGAAATTCGTAGATATTGGGAAGAACACCGGTGGCGAAGGCGGCAACCTGGCTCATGAC
TGACGCTGAGGCGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCTGTAAA
CGATGTGTGCTGGATGTTGGGTAACTTGGTTACTCAGTGTCGAAGCTAACGCGCTAAGCACACCGCC
TGGGGAGTACGGCCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCA
TGTGGTTTAATTCGAAGCAACGCGCAGAACCTTACCAGGGCTTGACATGGGGAGGCTGTATCCAGAG
ATGGGTATTTCCCGCAAGGGACCTCCTGCACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAG
ATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTCGCCTTTAGTTGCCAGCACGTTTGGGTGGGCAC
TCTAGAGGAACTGCCGGTGACAAGCCGGAGGAAGGTGGGGATGACGTCAAGTCCTCATGGCCCTTAT
GTCCTGGGCTACACACGTGCTACAATGGCGGTGACAGTGGGAAGCTAGATGGTGACATCGTGCCGAT
CTCTAAAAGCCGTCTCAGTTCGGATTGTACTCTGCAACTCGAGTACATGAAGGTGGAATCGCTAGTA
ATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGG
GAGTTGGTTTGACCCGAAGCCGGTGAGCGAACCGCAAGGACGCAGC



14. The 16S rDNA nucleotide sequence of strain CT8-1

AGCGAACGCTGGCGGCATGCTTAACACATGCAAGTCGCACÜGACCTTTCGGGGTCAGTGGCGGACG
GGTGAGTAACGCGTAGGGATCTATCCATGGGTGGGGGATAACACTGGGAAACTGGTGCTAATACCG
CATGATGCCTGAGGGCCAAAGGCGCAAGTCGCCTGTGGAGGAGCCTGCGTTCGATTAGCTTGTTGGT
GGGGTAAAGGCCTACCAAGGCGATGATCGATAGCTGGTCTGAGAGGATGATCAGCCACWCTGGGAC
TGAGTCACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGCAAGCCTG
ATCCAGCAATGCCGCGTGTGTGAAGAAGGCGCATGATGCCTGAGGGCCAAAGGCGCAAGTCGCCTG
TGGAGGAGCCTGCGTTCGATTAGCTTGTTGGTGGGGTAAAGGCCTACCAAGGCGATGATCGATAGCT
GGTCTGAGAGGATGATCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAG
TGGGGAATATTGGACAATGGGCGCAAGCCTGATCCAGCAATGCCGCGTGTGTGAAGAAGGTCTTCGG
ATTGTAAAGCACTTTCGACGGGGACGATGATGACGGACCCGTAGAAGAAGCCCCGGCTAACTTCGTG
CCAGCAGCCGCGGTAATACGAAGGGGATGACGGACCCGTAGAAGAAGCCCCGGCTAACTTCGTGCA
GCAGCCGCGGTAATACGAAGGGGGCTAGCGTTGCTCGGAATAACTGGGCGTAAAGGGCGCGTAGGC
GGTTTGGACAGTCAGATGTGAAATTCCTGGGCTTAACCTGGGGGCTGCATTTGATACGTACAGACTA
GAGTGTGAGAGAGGGTTGTGGAATTCCCAGTGTAGAGGTGAAATTCGTAGATATTGGGAAGAACAC
CGGTGGCGAAGGCTTTTCGGAAAGTAAAGCACTTTCGACGGGGACGATGATGATCGGCCCGTAGAA
GAAGCCCCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGGGGCTAGCGTTGCTCGGAATA
ACTGGGCGTAAAGGGCGCGTAGGCGGTTTGGACAGTCAGATGTGAAATTCCTGGGCTTAACCTGGGG
GCTGCATTTGATACGTACAGACTAGAGTGTGAGAGAGGGTTGTGGAATTCCCAGTGTAGAGGTGAAA
TTCGTAGATATTGGGAAGAACACCGGTGGCGAAGGCGGCAACCTGGCTCATGACTGACGCTGAGGC
GCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCTGTAAACGATGTGTGCTG
G ATGTTGGGC AACTT AGTTGCTC AGTGTCGT AGCTA ACGCGCT AAGCACACCGCCTGGGG AGT ACGG
CCGC
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APPENDIX E

Standard curve of Bovine serum albumin (BSA) and Total acid

1. Standard curve of Bovine serum albumin (BSA)

0 0.2 0.4 0 .6  0 .8  1 1.2

BSA (mg/rnl)

2. Total acid (Helrich, 1990)

T o ta l ac id  (g /lO O m l) =  N  X  V  X  60.1 X  100

1000X 10

N  =  c o n ce n tra tio n  o f  0. I N  N a O H

v  =  vo lu m e  o f  0 . I N  N a O H
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APPENDIX F

Restriction size of A c e t o b a c t e r  and G l u c o n o b a c t e r  type strains

Restriction of 16S-23S rDNA regions PCR product by digestion with five restriction 
endonucleases in A c e to b a c te r  and G lu c o n o b a c te r  type strains

strains Molecular size of restriction fragments (bp) by digestion with

H p a ll H a e l l l B s p U 8 6 l M b o ll A v a i l
A. indonesiensis 

N B R C  16471T

340, 390 370,570 - - -

A. cibinongensis 

N B R C  16605T

350, 400 370, 590 - - -

A. lovaniensis  

N B R C  13753T

495 325, 570 - - -

A. trop ica lis  

N B R C  164701

390 350, 570 - - -

A. orien talis  
N B R C  166061

400, 500 350, 580 - - -

A. pasteu rianu s  

T IS T R  1056T

350, 530 345, 570 - - -

A. aceti 
N B R C  14818 T

400, 550, 900 340, 575 - - -

G. oxyda/ไร 

N B R C  148191

- - 94, 125,440 610 315

G. alb idus  

N B R C  3250 T

- - 94, 125,440 190,360 315

G. cerinus  
N B R C  3267T

- - 94, 125, 180, 

250

171,356 714

G. thailandicus 
N B R C  100600T

- - 5 1 ,9 2 , 125, 

244

360 714

G. fra te u r ii  
N B R C  3264T

- - 5 1 ,9 2 , 125, 

244

360 610
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