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Culture media

All media were dispensed and sterilized in autoclave for 15 minutes at 15 pound pressure

(121 °c) except for the carbon utilization test medium which was sterilized at 10 pound for 10

minutes

1. Boullion Gelatin broth

Peptone

Meat extract

NaCl

Gelatin

Distilled water
pH 7.0-7.2

Basal Inorganic Nitrogen medium
(NH)2hpo 4

KC1

MgSO47HD

Agar

pH 7.0

Carbon utilization medium (ISP-9)
Basal mineral salt auar
Carbohydrate
(NH42504
KjHPO,, (anhydrous)
KpPOpHp
MgSO4THD
Pridham and Gottlieh trace salt (B)
Agar
Distilled water

pH 6.8-7.0

10¢
059
059
150 ¢
100 m

0.1g
0.02 g
0.02 ¢
15¢

109
0.264 g
0.238 g
0.565 ¢
0.1g
0.1 ml
15¢
100 ml



Pridham and Gottlieb trace salt (B)
CuS0 45H

FeS047HY)

MnCI24H2)

ZnS047THY)

Distilled water

Esculin broth
Esculin

Ferric citrate
Peptone

NaCl

Distilled water

Glyceral-Asparagine agar
L-asparagine (anhydrous hasis)
Glycerol
K2HP04(anthdrous hasis)
Pridham and Gottlieb trace salt (A)
Agar
Distilled water

pH 7.0-7.4

Pridham and Gottlieh trace sait (A)
FeS04THY

MnCI24H2)

ZnS047THY)

Distilled water

Inorganic salt- starch agar (ISP-4)
Soluble starch (Difco)
K,HP04 (anhydrous)

0.64 g
0.11 g
0.79 g
0.15 g
100 ml

01y
0.05¢
15¢
0.5
100 ml

0.1g
10¢
0.1g
0.1 ml
15¢
100 ml

019
01g
01y
100 m

lg
01g

125



10.

MgSO4THD
NaCl
(NH42504
CaCoj
Pridham and Gottlieb trace salt (A)
Agar
Distilled water
pH 7.0-7.4

Muller-Hinton medium (MHM)
Muller-Hinton (Difco)
Distilled water

pH 7.3

Nutrient agar
Nutrient agar (Difco)
Distilled water

Nitrate broth

Peptone

kno3

NaCl

Distilled water
pH 7.0

Oatmeal agar (ISP-3)
Oatmeal
Agar
Distilled water
pH 7.0-7.4

019
019
0.2
0.2¢
0.1 ml
15¢
100 ml

344
100 ml

2.3
100 ml

10¢
0.1g
059
100 ml

20 ¢
189
100 ml
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11. Potato starch agar

Potato Starch 109
Glycerol 109
kZhpod 0.2 9
(hh42504 0.2 ¢
MgS04-TH2) 0.1g
NaCl 0.1g
CaCOQj 029
Agar 129
Distilled water 100 ml
pH 7.0-7.3

12. Production medium

Y east extract 0.4

Glucose 0.4 9

Malt extract 1.0¢

CaCoj 0.1g
pH 7.3

13. Sabouraud dextrose agar (SDA)

Sabouraud dextrose agar 309

Distilled water 100 ml
14. Skim milk

Skim milk (Difco) 10.0 g

Distilled water 100 ml

15. Starch-casein nitrate agar

Starch 109
Sodium caseinate 0.03 g
KNOj 029

Agar 159



16.

17.

18.

Distilled water
pH 7.0-7.4

Seed medium

Y east extract

Glucose

Malt extract

Distilled water
pH 7.3

Tyrosine agar
Glycerol
L-Tyrosine
L-Asparagine
KAHPC™ (anhydrous)
MgS047HD
NaCl
FeS047THD
Pridham and Gottlieb trace salt (A)
Agar
Distilled water

pH 1.2-1A8

Yeast Extract- Malt Extract agar (ISP-2)
Y east extract
Malt extract
Glucose
Agar
Distilled water
pH 7.3

100 ml

0449
049
10¢
100 ml

15¢

0.059¢
0.1g

0.05 ¢
0.05¢
0.05¢
0.01 g
0.1 ml
15¢

100 ml

049
10¢
049
159
100 ml
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Reagent and Buffers

1 6NHC1
Cone. HC1 60 ml
Distilled water 60 ml

Add. Cone. HC1 into the distilled water.

2. Ninhydrin solution

Ninhydrin 039
1-Butanol 100 ml
Glacial acetic acid 3ml

3. Nitrate reduction test reagent

Sulphanilic acid solution
Sulphanilic acid 08¢
5N Acetic acid 100 ml

Dissolve by gentle heating in a fume hood.

N.N- dimethyl-I-naphthylamine solution
N,N- dimethyl-I-naphthylamine solution 059
5N Acetic acid 100 ml
Dissolve by gentle heating in a fume hood.
Two drops of sulphanilic acid solution and three drops of N,N- dimethyl-1-

naphthylamine into peptone nitrate broth inoculing with the test microorganisms.

4. Phenol : Chloroform (1:1 viv)

Crystalline phenol was liquidified in water bath at 65 ¢ and mixed with

chloroform in the ratio of 1:1 (v/v). The solution was stored in a light tight bottle.5

5. 10% Sodium dodecyl sulphate (SDS)

The stock solution of 10% SDS was prepared by dissolved 10 g of sodium
dodecyl sulphate in 100 ml steried distilled water. Sterilization is not required for the
preparation of this stock solution.



6. 20XSSC

3M NaCl

0.1 M Tri-sodiumcitrate

The 20XSSC was adjusted the pH to7.0 with 1N NaOH. The solution was
sterilized by autoclaving for 15 minutes at 15 Ib/in2.

7. RNase A solution
Rnase A 20 mg
0.15 M NaCl 10ml
Dissolved 20 mg Rnase A in 10 ml 0.15 m NaCl and heat at 95 ¢ for 5-10 minutes.
Keep Rnase A solution in -20 c.

8. RNase T, solution
Rnase T, 80 pi
0.1 MTris-HCI (pH7.5) 10 ml

9. Nuclease p, solution
Nuclease p, 0.1 mg
40 mM CHICOONa+12 mM ZnS04 (pH 5.3)

10.  Alkaline phosphatase solution
Alkaline phosphatase 2.4 units
0.1 MTris-HCI (pH8.1) Iml

11. 0.1 M Tris-HCI buffer, pH 9

Tris 1.21 mg
Distilled water 100 ml

Adjust the pH to 9 with HC1

12. Saline-EDTA
0.1 M NacCl
50 mM EDTA (pH 8)
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13, Ethidium bromide solution (10 mg/ml)
The ethidium bromide solution was prepared by dissolved 1 g of ethidium bromide
in 100 ml of distilled water. The solution was stored in light-tight container at room

temperature.

14, Agarose gel
Agarose 164
LXTBE buffer 200 ml

15. Reagent and buffer for DNA-DNA hybridization
15.1 Prehybridization solution

|00x Denhardt solution 5ml
10 mg/ml Salmon sperm DNA Lml
20x ssc 10 ml
Formamide 50 ml
Distilled water 34 ml
15.2 Hybridization solution

Prehybridization solution 100 ml
Dextran-sulfate 5
15.3 Solution |

Bovine serum albumin 0.25¢
Titron X-100 50 pi
PBS 50 ml
15.4 Solution 11

Streptavidin-POD Lpi
Solution | 4ml

15.5 Solution 111

3,3"5,5 -Tetramethylbenzidine (TMB) 100 pi
(10 mg/ml in DMSO)

0.3% H2 2 100 pi
0.4 M Citric acid-0.2 M NaHP04buffer 100 pi
pH 6.2 in 10% DMSO



Distilled water 178ml

The solution was sterilized by autoclaving
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Primers and Nucleotide sequences of the PCR amplified 165 rDNA

1. List of primer for 165 rDNA PCR amplification and Sequencing
8-27f 5-AGAGTTTGATC(A/IOTGGCTCAG-3’
530f 5’-GTGCCAGC(A/C)GCCGCGG-3’
1114f 5-GCAACGAGCGCAACCC-3’
1392r 5-ACGGGCGGTGTGT(A/G)C-3’

2. Nucleotide sequences of the PCR amplified 165 rDNA

GGCGTGCTTACACATGCAAGTCGAACGATGAACCGGTTTCGGCCGGGGATTAGTGGCGAACGGGTGAGTAACA
CGTGGGCAATCTGCCCTGCACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATATGACTGCCGACCG
CATGGTCTGGTGGTGGAAAGCTCCGGCGGTGCAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTGATG
GCCTACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGA
CTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCGACGCCGCGTGAGGGA
TGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGCAAGTGACGGTACCTGCAGAAGAAGCGCC
GGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAG
CTCGTAGGCGGCTTGTCGCGTCGGATGTGAAAGCCCGGGGCTTAACTCCGGGTCTGCATTCGATACGGGCAGG
CTAGAGTTCGGTAGGGGAGATCGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGT
GGCGAAGGCGGATCTCTGGGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACC
ctggtagtccacgccgtaaacgttgggaactaggtgtgggecgacattecacgttgtccgtgccgcagetaacy

CATTAAGTTCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGC
GGCGGAGCATGTGGCTTAATTCGACGCAACGCGAAGAACCTTACCAAGGCTTGACATACATCGGAAACCTCTG
GAGACAGGGCCCCCTTGTGGTCGGTGTACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGE
TTAAGTCCCGCAACGAGCGCAACCCTTGTCCTGTGTTGCCAGCATGCCCTTTGGGGTGATGGGGAACTCACAG
GAGCACTGCCGGGGATCAACTCGGAGGAAGGTGGGGCACGACGTCAAGTCATCATGCCCCTTATGTCTTGGGC
TGCACACGTGCTACAATGGCCGGTACAATGAGCTGCGAAGCCGTGAGGTGGAGCGAATCTCAAAAAGCCGGTC
TCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCATTGCTG
CGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAACACCCGAAGCCGGTG
GCCCAACCCTTGTGGGGGGAGCCGTCAAGGTGGGACTGGCGATTGGGACAAGTCTAACAAGGTACCGTAAACT

The PCR amplified 165 rDNA nucleotide sequences of SI-2

CGTGCTTACCATGCAAGTCGAACGATGAAGCCCTTCGGGGTGGATTAGTGGCGAACGGGTGAGTAACACGTGG
GCAATCTGCCCTGCACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATATGACACGGGATCGCATGA
TCTTGTGTGGAAAGCTCCGGCGGTGCAGGATGAGCCCGCGGCCTATCAGCTAGTTGGTGAGGTAATGGCTCAC
CAAGGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTA
CGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGG
CCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAA
CTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTA
GGCGGCTTGTCACGTCGGTTGTGAAAGCCCGGGGCTTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTAGAG
TTCGGTAGGGGAGATCGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAA
GGCGGATCTCTGGGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTA
GTCCACGCCGTAAACGGTGGGCACTAGGTGTGGGCGACATTCCACGTCGTCCGTGCCGCAGCTAACGCATTAA
GTGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGA
GCATGTGGCTTAATTCGACGCAACGCGAAGAACCTTACCAAGGCTTGACATACACCGGAAACGGCCAGAGATG
GTCGCCCCCTTGTGGTCGGTGTACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAG
TCCCGCAACGAGCGCAACCCTTGTCCCGTGTTGCCAGCAGGCCCTTGTGGTGCTGGGGACTCACGGGCAGACC
GCCGGGGTTCAACTCGGAGGAAGGTGGGGCACGACGTCAAGTCATCATGCCCCTTATGTCTTGGGCTGCACAC
GTGCTACAATGGCCGGTACAATGAGCTGCGATACCGCGAGGTGGAGCGAATCTCAAAAAGCCGGTCTCAGTTC
GGATTGGGGTCTGCAACTCGACCCCATGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCATTGCTGCGGTGAA
TACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAACACCCGAAGCCGGTGGCCCAAC
CCCTTGTGGGAGGGAGCTGTCGAAGGTGGGACTGGCGATTGGGACGAAGTCGTAACAAGGTAACCGTAAT

The PCR amplified 165 rDNA nucleotide sequences of S3-1
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GCGTGCTTACACATGCAAGTCGAACGATGAAGCCCTTCGGGGTGGATTAGTGGCGAACGGGTGAGTAACACGTGGG
CAATCTGCCCTGCACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATATGACACGGGATCGCATGATCTT
CGTGTGGAAAGCTCCGGCGGTGCAGGATGAGCCCGCGGCCTATCAGCTAGTTGGTGAGGTAACGGCTCACCAAGGC
GACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCA
GCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGT
AAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGC
CGCGGTAATACGTAGGGCGCGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCACGTCGG
TTGTGAAAGCCCGGGGGCTTAACCCCGGGTCTGCAGTCCATACGGGCAGGCTAGAGTTCGGTAGGGGAGATCGGAA
TTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGGCCGATACTG
ACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGAACCCTGGTAGTCCACGCCGTAAACGGTGGGCACTAG
GTGTGGGCGACATTCCACGTCGTCCGTGCCGCAGCTAACGCATTAAGTGCCCCGCCTGGGAGTACGGCCGCAAGGC
TAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGCATGTGGCTTAATTCGACGCAACGCGAAGAACC
TTACCAAGGCTTGACATACACCGGAAACGGCCAGAGATGGTCGCCCCCTTGGTCGGTGTACAGGTGGTGCATGGCT
GTCATCAGCTCGTGCTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCCCTGTTGCCACAAGGCCCC
TTGTTGGTGCTGGGGACTCACGGGAGACCGCCGGGGTCCAACTCGGAAGGAAGGTGGGGACGACGTCAAGTCATCA
TGCCCCTTATGTCTTGGGCTGCACACGTGCTACAATGGCCGGTACAATGAGCTGCGATACCGCGAGGTGGAGCGAA
TCTCAAAAAGCCGGTCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTCGGAGTCGCTAGTAATCGCAG
ATCAGCATTGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAACACCC
8%&&888%16GCCCAACCCCTTGTGGGAGGGAGCTGTCGAAGGTGGGACTGGCGATTGGGACGAAGTCGTAACAGG

The PCR amplified 165 rDNA nucleotice sequences of SB12-1

TGGCGGCGTGCTTACACATGCAAGTCGAACGGTGAAGCCCTTCGGGGTGGATCAGTGGCGAACGGGTGAGTAACAC
GTGGGCAATCTGCCCTGCACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATATGACCTTCCTCCGCATG
GGGGTTGGTGTAAAGCTCCGGCGGTGCAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTAATGGCCTACCA
AGGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGA
GGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGG
TTGTAAACCTCTTTCAGCAGGGAAGAAGCGCAAGTGACGGTACCTGCAGAAGAAGCACCGGCTAACTACGTGCCAG
CAGCCGCGGTAATACGTAGGGTGCGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCCTGTCACG
TCGGATGTGAAAGCCCGGGGCTTAACCCCGGGTCTGCATTCGATACGGGCAGGCTAGAGTGTGGTAGGGGAGATCG
GAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGGCCATTA
CTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGAATTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGAA
CTAGGTGTTGGCGACATTCCACGTCGTCGGTGCCGCAGCTAACGCATTAAGTTCCCCGCCTGGGGAGTACGGCCGC
AAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCAGCGGAGCATGTGGCTTAATTCGACGCAACGCGAA
GAACCTTACCAAGGCTTGACATATGCCGGAAACATCCAGAGATGGGTGCCCCCTTGTGGTCGGTATACAGGTGGTG
CATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTTCTGTGTTGCC
AGCATGCCTTTCGGGGTGATGGGGACTCACAGGAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGACGACGTCAA
ATCATCATGCCCCTTATGTCTTGGGCTGCACACGTGCTACAATGGTCGGTACAAAGGGCTGCGATGCCGCGAGGCG
GACGAATCCCAAAAAAGCCGGCCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTTGGAGTTGCTAGTA
ATCGCAATCACATGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTC

The PCR amplified 165 rDNA nucleotide sequences of S33-3
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GCGGCGTGCTTAACACATGCAAGTCGAACGGTGAAGCCCTTCGGGGTGGATCAGTGGCGAACGGGTGAGTAACACG
ATGGGCAATCTGCCCTGCACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATATGACCTTCCTCCGCATG
GGGGTTGGTGGAAAGCTCCGGCGGTGCAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTAATGGCCTACCA
AGGCGACACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGAGG
CAGAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCACGACGCCGCGTGAGGGATGACGCCTTCGGTTGTAA
ACCTCTTTCAGCAGGGAAGAAGCGCAAGTGACGGTACCTGCAAAGAACACCGGCTAACTACGTGCCATCAGCCGCG
TAATACTAGGGTGCAGCGTTGTCCGGAATTATTGGACGTAAAGAGCTCGTAGGCGGCCTGTCGCGTCGGATGTGAA
AGCCCCGGGGCTTAACCACGGGTCTGCATTCGATACGGGCAGGCTAGAGTGTGGTAGGGGAGATCGGAATTCCTGG
TGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGGCCATTACTGACGCTGA
GGAGCGAAAGCGTAGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGAACTAGGTGTTG
GCGACATTCCACGTCGTCGGTGCCGCAGCTAACGCATTAAGTTCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAA
CTCAAAGGAATTGACGGGGGCCCGCACAAGCAGCGGAGCATGTGGCTTAATTCGACGCAACGCGAAGAACCTTACC
AAGGCTTGACATATGCCGGAAACACCTGGAGACAGGTGCCCCCTTGTGGTCGTATACAGTGGTGCATGGTTGTCTC
AGCTCGTGTCTGAATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTTCTGTGTTGACAGCAGAGTAATGTCG
GGGACTCACAGGAGACTGCCGGGGGTCAACTCGGAGGAAGGTGGGGACAACGTCAAATCATCAAGCCCCTTATGTA
CTTGGGCTGCACACGTGCTACAATGGTCGGTACAAAGGGCTGCGATGCCGTGAGGCGGAGCGAATCCCAAAAAGCC
GGCCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTTGGAGTTGCTAGTAATCGCAGATCAGCATGCTG
CGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAACACCCGAAGCCGGTGGCC
TAACCCTCTGGGATGGAGCCGTCGAAGGTGGGACCAGCGATTGGGACGAAGTCGTAACAAGGTAAC

The PCR amplified 165 rDNA nucleotice sequences of S38-2

GCTTACACATGCAAGTCGAACGATGAACCGGCTTCGGCCGGGGATTAGTGGCGAACGGGTGAGTAACACGTGGGCA
ATCTGCCCTTCACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATACGACGCGCGACCGCATGGTCTGTG
CGTGGAAAGCTCCGGCGGTGAAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTAATGGCCTACCAAGGCGA
CGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGC
AGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAA
ACCTCTTTCAGCAGGGAAGAAGCGAGAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCG
CGGTAATACGTAGGGCGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCACGTCGGAT
GTGAAAGCCCGGGGCTTAACCCCGGGTCTGCATTCGATACGGGCAGGCTAGAGTTCGGTAGGGGAGATCGGAATTC
CTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGGCCGATACTGACG
CTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGAACTAGGT
GTGGGCGACATTCCACGTCGTCCGTGCCGCAGCTAACGCATTAAGTTCCCCGCCTGGGGAGTACGGCCGCAAGGCT
AAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCAGCGGAGCATGTGGCTTAATTCGACGCAACGCGAAGAACCT
TACCAAGGCTTGACATACACCGGAAAACCCTGGAGACAGGTCCCCCTTGTGGTCGGTGTACAGGTGGTGCATGGCT
GTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTTCTGTGTTGCCAGCATGC
CCTTCGGGGTGATGGGGACTCACAGGAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGACGACGTCAAGTCATCA
TGCCCCTTATGTCTTGGGCTGCACACGTGCTACAATGGCCGGTACAATGAGCTGCGATACCGCGAGGTGGAGCGAA
TCTCAAAAAGCCGGTCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTCGGAGTTGCTAGTAATCGCAG
atcagcattgctgcggtgaatacgttcccgggcecttgtacacaccgcccgtcacgtcacgaaagtcggtaacacce
8%&&8&%% GGCCCAACCCCTTG%GGGAG %AATCG CGAAGGTGGGA&%GGCGATTGGGACG%A@%%GTAACAAG

The PCR amplified 165 rDNA nucleotide sequences of Sb5-4



TGGCGGCGTGCTTAACACATGCAAGTCGAACGGATGAAGCCCTTCGGGGTGGATTAGTGGCGAACGGGTGAGTAAC
ACGTGGGTCAATCTGCCCTGCACTCTGGGACAAGCCCTGGCAAACGGGGTCTAATACCGGATACGACCTGCCGAGG
CATCTCGGCGGGTGGAAAGCTCCGGCGGTGCAGATGAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTAATGGCCTA
CCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACG
GGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCACGACGCCGCGTGAGGGATGACGGCCTTCG
GGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACCTGCAAAGAAGCGCCGGCTAACTACGTGCAG
CAGCCGCGGTAATACGTAGGGCGCAAGCGTTGTCCAGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGCTCG
CGTCAGATGTGAAAGCCCGGGGCTTAACCCCGGGATCTGCATTCGATACGGGCAGGCTAGAGTTCGGTAGGGGAGA
TCGGAATTCCTGGGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGGCCGA
TACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATAAGATACCTGTAGTCCACGCCGTAAAGTTGGAACT
AGGTGTGGGCGACATTCCACGTCGTCCGTGCCGCAGCTAACGCATTAAGTTCCCCGCCTGGGGAGTACGGCCGCAA
GGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCAGCGGAGCATGTGGCTTAATTCGACGCAACGCGAAAA
CCTTACCAAGGCTTGACATACACCGGAAACACCTAGAGATAGGTGCCCCCTTGTGGTCGGTGTACAGGTGGTGCAT
GGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCCAACGAGCGCAACCCTTGTCCTGTGTTGCCACAT
GCCCTTCGGGGTGATGGGGACTCACAGGAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGACGACGTCAGTCATC
ATGCCCCTTATGTCTTGGGCTGCACACGTGCTACAATGGCCGGTACAATGAGCTGCCATACCGCAAGGTTGGAGCG
AATCTCAAAAAGCCGGTCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTTGGAGTTGCTAGTAATCGC
AGATCAGCATTGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAACAC
%&gé@g%ggGTGGCCCAACCCTTGTGGAGGGAGCCGTCGAAGGTGGGACTGGCGATTGGGACAAGTCGTAACAAGG

The PCR amplified 165 rDNA nucleotide sequences of S49-1

CGTGCTTACACATGCAAGTCGAACGATGAACCGGCTTCGGTCGGGGATTAGTGGCGAACGGGTGAGTAACACGTGG
GCAATCTGCCCTTCACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATATGACACGGGGTCGCATGATCT
CCGTGTGGAAAGCTCCGGCGGTGAAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGAGGTATGGCTCACCAAGGC
GACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCA
GCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGT
AAACCTCTTTCAGCAGGGAAGAAGCGAGAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGC
CGCGGTAATACGTAGGGCGCGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCGCGTCGG
ATGTGAAAGCCCGGGGCTTAACCCCGGGTCTGCATTCGATACGGGCAGGCTAGAGTTCGGTAGGGGAGATCGGAAT
TCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGGCCGATACTGA
CGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGAACTAG
GTGTGGGCGACATTCCACGTCGTCCGTGCCGCAGCTAACGCATTAAGTTCCCCGCCTGGGGAGTACGGCCGCAAGG
CTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCAGCGGAGCATGTGGCTTAATTCGACGCAACGCGAAGAAC
CTTACCAAGGCTTGACATACACCGGAAAACCGTGGAGACACGGTCCCCCTTGTGGTCGGTGTACAGGTGGTGCATG
GCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTTCTGTGTTGCCAGCA
TGCCTTTCGGGGTGATGGGGGACTCACAGGAGACTGTCCGGGGTCAACTCGGAGGAAGGTGGGGACGACGTCAAGT
CATCATGCCCCTTATGTCTTGGGCTGCACACGTGCTACAATGGCCGGTACAATGAGCTGCGATACCGCGAGGTGGA
GCGAATCTCAAAAAGCCGGTCTCAGTTCGGATTAGGGTCTGCAACTCGACCCCATGAAGTCGGAGTTGCTAGTAAT
CGCAGATCAGCATTGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAA

CACCCGAAGCCGGTGGCCCAACCCCTTGTGGAAGGGAATCGTCAAGGTGGGACTGGCGATTGGGACAAGTCTAACA
AGGAACCGTAATAACCAA

The PCR amplified 165 rDNA nucleotide sequences of S71-1



GCGTGCTTACCATGCAAGTCGAACGATGAAGCCCTTCGGGGTGGATTAGTGGCGAACGGGTGAGTAACACGTGGGC
AATCTGCCCTTCACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATACGACCCGCCGAGGCATCTCGGTG
GGTGGAAAGCTCCGGCGGTGAAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTAACGGCCCACCAAGGCGA
CGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGC
AGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAA
ACCTCTTTCAGCAGGGAAGAAGCGCAAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCG
CGGTAATACGTAGGGCGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCACGTTCGGG
TGTGAAAGCCCGGGGCTTAACCCCGGGTCTGCATCCGATACGGGCAGGCTAGAGTGTGGTAGGGGAGATCGGAATT
CCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGGCCATTACTGAC
GCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGAACTAGG
TGTTGGCGACATTCCACGTCGTCGGTGCCGCAGCTAACGCATTAAGTTCCCCGCCTGGGGAGTACGGCCGCAAGGC
TAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCAGCGGAGCATGTGGCTTAATTCGACGCAACGCGAAGAACC
TTACCAAGGCTTGACATATACCGGAAACATCCAGAGATGGGTGCCCCCTTGTGGTCGGTATACAGGTGGTGCATGG
CTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCCTGTGTTGCCAGCAT
GCCCTTCGGGGTGATGGGGACTCACAGGAGACCGCCGGGGTCAACTGGAGGAAGGTGGGGACGACGTCAAGTCATC
ATGCCCCTTATGTCTTGGGCTGCACACGTGCTACAATGGCCGGTACAAAGAGCTGCGATGCCGTGAGGCGGAGCGA
ATCTCAAAAAGCCGGTCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTCGGAGTTGCTAGTAATCGCA
GATCAGCATTGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAACACC
88%&&88%%&2GCCCAACCCCTTGTGGGAGGGAGCTGTCGAAGGTGGGACCAGCGATTGGGACGAAGTCGTAACAA

The PCR amplified 165 rDNA nucleotide sequences of S72-10

CGTGCTTACACATGCAAGTCGAACGATGAAACTTCCTTCGGGAGGGGTATTAGTGGCGAACGGGTGAGTAACACGT
GGGCAATCTGCCCTTCACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATATGACACGGGGTCGCATGAT
CTTCGTGTGGAAAGCTCCGGCGGTGAAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTGATGGCCTACCAA
GGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAG
GCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGT
TGTAAACCTCTTTCAGCAGGGAAGAAGCGAGAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGC
AGCCGCGGTAATACGTAGGGCGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCGCGT
CGGATGTGAAAGCCCGGGGCTTAACCCCGGGTCTGCATTCGATACGGGCAGGCTAGAGTTCGGTAGGGGAGATCGG
AATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGGCCGATAC
TGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGAAC
TAGGTGTGGGCGACATTCCACGTCGTCCGTGCCGCAGCTAACGCATTAAGTTCCCCGCCTGGGGAGTACGGCCGCA
AGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCAGCGGAGCATGTGGCTTAATTCGACGCAACGCGAAG
AACCTTACCAAGGCTTGACATACACCGGAAAACCGTGGAGACACTCCCCCTTGTGGTCGGTGTACAGGTGGTGCAT
GGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTTCTGTGTTGCCAGC
ACGTCCTTTCGGGGATGGTGGGGACTCACAGGAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGACGACGTCAAG
TCATCATGCCCCTTATGTCTTGGGCTGCACACGTGCTACAATGGCCGGTACAATGAGCTGCGATACCGTGAGGTGG
AGCGAATCTCAAAAAGCCGGTCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTCGGAGTTGCTAGTAA
TCGCAGATCAGCATTGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTA
ﬁ%ég%%%%ﬁgggg?&@GCCCAACCCCTTGTGGGAGGGAATCGTCGAAGGTGGGACTGGCGATTGGGACGAAGTCGT

The PCR amplified 165 rDNA nucleotide sequences of S75-3
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GGCGTGCTTACACATGCAAGTCGAACGATGAACCGGTTTCGGCCGGGGATTAGTGGCGAACGGGTGAGTAACACGT
GGGCAATCTGCCCTGCACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATATGACTGCCGACCGCATGGT
CTGGTGGTGGAAAGCTCCGGCGGTGCAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTGATGGCCTACCAA
GGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAG
GCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGT
TGTAAACCTCTTTCAGCAGGGAAGAAGCGCAAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGC
AGCCGCGGTAATACGTAGGGCGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCGCGT
CGGATGTGAAAGCCCGGGGCTTAACTCCGGGTCTGCATTCGATACGGGCAGGCTAGAGTTCGGTAGGGGAGATCGG
AATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGGCCGATAC
TGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGAAC
TAGGTGTGGGCGACATTCCACGTTGTCCGTGCCGCAGCTAACGCATTAAGTTCCCCGCCTGGGGAGTACGGCCGCA
AGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGCATGTGGCTTAATTCGACGCAACGCGAAG
AACCTTACCAAGGCTTGACATACATCGGAAACCTCTGGAGACAGGGCCCCCTTGTGGTCGGTGTACAGGTGGTGCA
TGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCCTGTGTTGCCAG
CATGCCCTTTGGGGTGATGGGGAACTCACAGGAGCACTGCCGGGGATCAACTCGGAGGAAGGTGGGGCACGACGTC
AAGTCATCATGCCCCTTATGTCTTGGGCTGCACACGTGCTACAATGGCCGGTACAATGAGCTGCGAAGCCGTGAGG
TGGAGCGAATCTCAAAAAGCCGGTCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTCGGAGTCGCTAG
TAATCGCAGATCAGCATTGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCG
81%%%%2888%&&&8?GTGGCCCAACCCTTGTGGGGGGAGCCGTCAAGGTGGGACTGGCGATTGGGACAAGTCTAA

The PCR amplified 165 rDNA nucleotide sequences of S75-5

CGGCGTGCTTACCATGCAAGTCGAACGATGAAGCCCTTCGGGGTGGATTAGTGGCGAACGGGTGAGTAACACGTGG
GCAATCTGCCCTTCACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATACGACCCGCCGAGGCATCTCGG
TGGGTGGAAAGCTCCGGCGGTGAAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTAACGGCCCACCAAGGC
GACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCA
GCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGT
AAACCTCTTTCAGCAGGGAAGAAGCGCAAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGC
CGCGGTAATACGTAGGGCGCAAGCGTTGTCCGGACATTATTGGGCGTAAAGAGCTCGCTAGGCGGCTTGTCACGTC
GGGTGTGAAAGCCCGGGGCTTAACCCCGGGTCTGCATCCGATACGGGCAGGCTAGAGTGTGGTAGGGGAGATCGGA
ATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGGCCATTACT
GACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGAACT
AGGTGTTGGCGACATTCCACGTCGTCGGTGCCGCAGCTAACGCATTAAGTTCCCCGCCTGGGGAGTACGGCCGCAA
GGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCAGCGGAGCATGTGGCTTAATTCGACGCAACGCGAAGA
ACCTTACCAAGGCTTGACATATACCGGAAACATCCAGAGATGGGTGCCCCCTTGTGGTCGGTATACAGGTGGTGCA
TGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCCTGTGTTGCCAG
CATGCCCTTCGGGGTGATGGGGACTCACAGGAGACCGCCGGGGTCAACTCGTGAGGAAGGTGGGGAACGCACGTCA
AGTCATCATGCCCCTTATGTCTTGGGCTGCACACGTGCTACAATGGCCGGTACAAAGAGCTGCGATGCCGTGAGGC
GGAGCGAATCTCAAAAAGCCGGTCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTCGGAGTTGCTAGC
AATCCGCAGATCAGCATTGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGCGG
TAACACCCGAAGCCGGTGGCCCAACCCCTTGTGGGAGGGAGTGTCAAGGTGGACCAGCGATTGGGACAAA

The PCR amplified 165 rDNA nucleotide sequences of S76-1



i

CGGCGGGCTTACACATGCAAGTCGAACGGTGAAGCCCTTCGGGTGGTATCATGGCGAACGGGTGAGTAACACGTGG
GCAATCTGCCCTGCACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATATGACCTGGGACCGCATGGTCT
GGGTGTAAAGCTCCGGCGGTGCAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTAATGGCCTACCAAGGCG
ACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAG
CAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTA
AACCTCTTTCAGCAGGGAAGAAGCGCAAGTGACGGTACCTGCAGAAGAAGCACCGGCTAACTACGTGCCAGCAGCC
GCGGTAATACATAGGGTGCGAGCGTTATCCGGAATTATTGGGCGTAAAGAGCTCGCTAGGCGGCCTGTCGCGTCGG
ATGTGAAAGCCCGGGGCTTAACCCCGGGTCTGCATTCGATACGGGCAGGCTAGAGTGTGGTAGGGGAGATCGGAAT
TCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGGCCATTACTGA
CGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGAACTAG
GTGTTGGTCACATTCCACGTGATCGGTGCCGCAGCTAACGCATTAAGTTCCCCGCCTGGGGAGTACGGCCGCAAGG
CTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCAGCGGAGCATGTGGCTTAATTCGACGCAACGCGAAGAAC
CTTACCAAGGCTTGACATATGCCGGAAACACCTGGAGACAGGTGCCCCCTTGTGGTCGGTATACAGGTGGTGCATG
GTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTTCTGTGTTGCCAGCA
TGCCTTTCGGGGCTGATGGGGATCTCACAGGCACACTGAAGGGGATCAACACGAGAGGAAGGTGGGGCACGACGTC
AAATCATCATGCCCCTTATGTCTTGGGCTGCACACGTGCTACAATGGTCGGTACAAAGGGCTGCGATGCCGTGAGG
CGGAGCGAATCCCAAAAAGCCGGCCTACAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTTGGAGTTGCTA
GTAATCGCAGATCAGCATGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCG
EXéﬁgég%gﬁéég%gGGTGGCCTAACCCTCTGGGATGGAGCCGTCAAGGTGGGACCAGCGATTGGGACGAAGTCGT

The PCR amplified 165 rDNA nucleotide sequences of SB3-2

GCGTGCTTACACATGCAAGTCGAACGATGATCCCGCTTCGGTGGGGGTATTAGTGGCGCAACGGGTGAGTAACACG
TGGGCAATCTGCCCTGTACTTTGGGATAACCTGGGAAACTGGGTCTAATACCGGATATGACCTTCCTCGCATGGGT
TTGGTGAAACTCCGGCGGTACGGATGACCCGCGGCCTATCACTTGTTGGTGGGGTAATGGCCTACCAAGGCACACG
GGTAGCCGGCTGAGAGGGTGACCGGCCACCTGGGACTGAACACGGCCCAACTCCTACGGGAGGCAGCAGTGGGGAA
TATTGCACAATGGGCGCAAGCCTGATGCAGCGACCCGCGTGAGGGATGACGGCCTTCGGTTGTAAACCTCTTTCCC
AGGGACAAGCGCAAGTGACGGTACCTGGATAAAAGCACCGGCTAACTACGTGCCAGCACCGCGGTAATACTAGGGT
GCGAGCGTTGTCCGAATTATTGGGGGGCGGTAAAGAGCTCGTAAGGCGGTTTGTCGCGTTCGTTCGTGAAAACTCC
ACGCTTAACGTGGAGCGTGCGGGTCGTATACGGGCAGACTTGAGTTCGGTAGGGGAGACTGGAATTCCTGGTGTAG
CGGTGAAATGCGCAGATATCAAGAGGAACACCGGTGGCAAAGGCGGCTCTCTGGGCCGATACTGACGCTGAGGAGC
GAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCTGTAAACGTTGGGCGCTAGGTGTGGGCGAC
ATCCACGTTGTCCGTGCCGTAGCTAACGCATTAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAA
GGAATTGACGGGGGCCCGCACAAGCGGCGGAGCATGTGGATTAATTCGATGCAACGCGAAGAACCTTACCTGGGCT
TGACATGCGCCAGACATCCCTAGAGATAGGGCTTCCCTTGTGGTTGGTGTACAGGTGGTGCATGGCTGTCGTCAGC
TCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTATCCTACGTTGCCAGCGCGTTATGGCGGG
GACTCGTGGGAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGTCCAG
GGCTTCACACATGCTACAATGGCTGGTACAGAGGGCTGCGATACCGCGAGGGTGGAGCGAATCCCTTAAAGCCGGT
CTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCAACGCTGCG
GTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCATGAAAGTCGGTAACACCCGAAGCCCATGGCCCA
ACCCGCAAGGGGGGGAGTGGTCGAAGGTGGGACTGGCGATTGGGACGAAGTCGTAACAAGGTAACCG

The PCR amplified 165 rDNA nucleotide sequences of SB7-3
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GCGTGCTTACACATGCAAGTCGAACGCTGAACCGGTTTCGGCCGGGGATGAGTGGCGAACGGGTGAGTAACACGTG
GGTAATCTGCCCTGTACTCTGGGATAAGCCTGGGAAACTGGGTCTAATACCGGATATGACCGCTACAGGCATCTGT
GGTGGTGGAAAGTTCCGGCGGTATGGGATGAACCCGCGGCCTATCAGCTTGTTGGTGGGGTAATGGCCTACCAAGG
CGACGACGGGTAGCCGGCCTGAGAGGGTGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGC
AGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTG
TAAACCTCTTTCGCCAGGGACGAAGCGAGAGTGACGGTACCTGGATAAGAAGCACCGGCTAACTACGTGCCAGCAG
CCGCGGTAATACGTAGGGTGCGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGTTTGTCGCGTCG
GCCGTGAAATCTCCACGCTTAACGTGGAGCGTGCGGTCGATACGGGCAGACTTGAGTTCGGCAGGGGAGACTGGAA
TTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGGTCTCTGGGCCGATACTG
ACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCTGTAAACGTTGGGCGCTA
GGTGTGGGCGACATTCCACGTTGTCCGTGCCGTAGCTAACGCATTAAGCGCCCCGCCTGGGGAGTACGGCCGCAAG
GCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGCATGTGGATTAATTCGATGCAACGCGAAGAA
CCTTACCTGGGCTTGACATGCGCCAGACATCCCCAGAGATGGGGCTTCCCTTGTGGTTGGTGTACAGGTGTGCATG
GCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTATCCTACGTTGCCAGCG
CGTTCATGGCGGGGGACTCGCTGGGAGACTGACCGGGGTCAACATCGGAGGAAGGTGGGGATGACGTCAAGTCATC
ATGCCCCTTATGTCCAGGGCTTCACACATGCTACAATGGCTGGTACAGAGGGCTGCGATACCGCGAGGTGGAGCGA
ATCCCTTAAAAGCCGGTCTCAGTTCCGGATCGCAGTCTGCAACTCGACTGCGTGAAGTCGGAGTCCCTAGTAATCG
CAGATCAGCAACGCTGCGGAGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCATGAAAGTCGGTAACA
CCCGAAGCCCATGGCCCAACCCGCAAGGGAGGGAGTGGTCAAGGTGGGACTGGCGATTGGGACGAAGTCGTACAAG
GTACCGTAAGTAACACC

The PCR amplified 165 rDNA nucleotide sequences of $39-7

TGCTTACACATGCAAGTCGAACGCTGAACCACTTTCGGGTGGGGATGAGTGGCGAACGGGTGAGTAACACGTGGGT
AATCTGCCCTGCACTCTGGGATAAGCCTTGGAAACGAGGTCTAATACCGGATATCACTCCTTCGCATGGAAGATGT
TGAAAGCTCCGGCGGTGCAGGATGAACCCGCGGCCTATCAGCTTGTTGGTGGGGTAGTGGCCTACCAAGGCGACGA
CGGGTAGCCGGCCTGAGAGGGTGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGT
GGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACC
TCTTTCGCCAGGGACGAAGCGCAAGTGACGGTACCTGGATAAGAAGCACCGGCTAACTACGTGCCAGCAGCCGCGG
TAATACGTAGGGTGCGAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCTCGTAGGCGGTTTGTCGCGTCGGCCGTG
AAAATCTCCACGCTTAACGTGGAGCGTGCGGTCGATACGGGCAGACTTGAGTTCGGTAGGGGAGACTGGAATTCCT
GGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGGTCTCTGGGCCGATACTGACGCT
GAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCTGTAAACGTTGGGCGCTAGGTGT
GGGCGACATCCACGTTGTCCGTGCCGTAGCTAACGCATTAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAA
ACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGCATGTGGATTAATTCGATGCAACGCGAAGAACCTTAC
CTGGGCTTGACATGCGCCAGACATCCCCAGAGATGGGGCTTCCCTTGTGGTTGGTGTACAGGTGGTGCATGGCTGT
CGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTATCCTACGTTGCCAGCGCGTTA
TGGCGGGGACTCGTGGGAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTA
TGTCCAGGGTCTTCACACATGCTACAATGGCTGGTACAGAGGGCTGCGATACCGCGAGGTGGAGCGAATCCCTTAA
AGCCGGTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGAAGTCGGAGTCGCTAGTAATCGCAAATCAGCAA
CGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCATGAAAGTCGGTAACACCCGAAGCCCA
TGGCCCAACCCTAAGGGAGGGAGTGGTCGAAGGTGGGACTGGCGATTGGGACGAAGTCGTAACAAGGTAACCGTAA

The PCR amplified 16S rDNA nucleotide sequences of KC19-1
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GCGGGCTTACACATGCAAGTCGAACGCATGTAACCACTATTCGGGGTGGGGTTAATGGTCGAAGGCATGTAGTAAC
ACGTGGGGTAATCTGCCCTGCACTCTGGGGATAACCTTGAAAACGAGGTCTAATACCGGTATATCACTGCTCTCGC
ATGGGGAATGTTGAAAGCTCCGTGCGGCTGCAGGTTGAACCCGCGGCCTATCCTTGTTGGTGGGGTAGTGGCCTAC
CAAGCGACGACGGGTAGCCGCCTGACAGGGTGACCGGCCACACTGGGACTGAACACGGCCCATACTCCTACTGGAG
GCGATGGGGAATATTGCACATGGGGCAAGCCTGATGCAACCACCCCGCGTGAGGGATGACTGCCTTCGGGTTGTAA
ACCTCTTTCCCAGGGACAAGCGAGTGACGGTACCTGGATAAGAAGACCGGCTAACTACGTGCCAGCAGCCGCGGTA
ATACTAGGTGCGAGCGTTGTCCGGATTTATTGGGCGTAAACAGCTCGTAAGCGGTTTGTCGCGTTCGGCCGTGAAA
ATCTCCACGCTTAACGTGGAACGTGCGGTCATACGGGCAGACTTGAGTTCGGTAGGGAGACTGGAATTCCTGGTGT
AGCGGTGAAATGCCAAATATCAGGAGGAACACCGGTGGCAAGGCGGTCTCTGGCCGATACTGACCTAGGACGAAAG
CTGGGGAGCGAACAGGATTAATACCCTGGTATCCACCTGTAAACTTGGGCGCTAGGTGTGGGCGACATCCACTTGT
CCGTGCCGTACTAACGCATTAACGCCCCGCCTGGGAGTACGGCCCAAGGTAAAACTCAAAGGAATTGACGGGGGCC
CGCACAAGCGGCGACATGTGGATTAATTCATGCAACGCGAAGAACCTTACCTGGCTTGACATGCGCCAGACATCCC
CAGAATGGGGCTTCCCTTGTGGTGGTGTACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTT
AAGTCCCGCAACGAGCGCAACCCTTATCCTACGTTGCCAGCGCGTTATGGCGGGGACTCGTGGGAGATCTGCCGGG
ATCAACTCGAAGAAGTTGTGGGGCATGAACATCAAGATCATCATGCCCCATTATGTCCAGGGTCTTCACACATGCT
ACAATGGGCTGGCTACAGAGGGCTGCGATACCCCGAGGTGGAGCGAATCCCTTAAAGCCGGTCTCAGTTCGAATCG
CAGTCTGCACTCCACTGCTGAAGTCGGAGTCCCTAGTAATCGCAAATCAGCACCGCTGCGGTGAATATTCCCGGGC
CTTGTACACACCGCCCGTCACGTCATGAATGAAGTAACACCCGAACCCATGGCCACCCTTAGAGGGAGTGGTCGAA
GGTGGGACTGGCGATTGGACCAAATCGTGCAAGGTATCCGTA

The PCR amplified 165 rDNA nucleotide sequences of KC20-1

ATAGGCGGCGTGCTTACACATGCAAGTCGAACGCTGAACCACTTTCGGGTGGGGATGAGTGGCGAACGGGTGAGTA
ACACGTGGGTAATCTGCCCTGCACTCTGGGATAAGCCTTGGAAACGAGGTCTAATACCGGATATCACTCTTCGCAT
GGAAGATGTTGAAAGCTCCGGCGGTGCAGGATGAACCCGCGGCCTATCAGCTTGTTGGTGGGGTAGTGGCCTACCA
AGGCGACGACGGGTAGCCGGCCTGAGAGGGTGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGA
GGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGG
TTGTAAACCTCTTTCGCCAGGGACGAAGCGCAAGTGACGGTACCTGGATAAGAAGCACCGGCTAACTACGTGCCAG
CAGCCGCGGTAATACTAAGGTGCGAGCGTTGTCCGGATTTATTGGGCGTAAACAGCTCGTAAGTCGGTTTGTCGCG
TCAGGCCGTGAAATCTCCACGCTTAACGTGGAGCAGTGCGGTCGATACGGGCAGACTTGAGTTCGGTAGGGGAGAC
TGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGGTCTCTGGGCCGA
TACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCTGTAAACGTTGGG
CGCTAGGTGTGGGCGACATCCACGTTGTCCGTGCCGTAGCTAACGCATTAAGCGCCCCGCCTGGGGAGTACGGCCC
AAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAACGCGACATGTGATTAATTCATGCACCAAAACCTTACC
TGCTTGACATGCCCAACATCCCCAAATCTTCCCTTG

The PCR amplified 16S rDNA nucleotide sequences of K57-1
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VITA

Miss Piyapat Sripairoj was bom on July 30, 1980 in Khonkaen Province,
Thailand. She received her Bachelor Degree of Science in Pharmacy (second class honors) in

2003 from the faculty of Pharmaceutical Sciences, Chulalongkom University, Thailand.
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