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APPENDIX  A 

 

STANDARD CURVE OF SUBSTRATE FOR ENZYME 

AZZAY 

 

Standard Curve of Glucose 

1. Stock solution of glucose was prepared by weighting 0.10 g of glucose to a 100 

mL volumetric flask and diluting it to the volume with deionized water. 

2. To prepare a glucose standard corresponding to a concentration of 0, 0.1, 0.2, 

0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9 and 1.0 mg L-1, exactly pipette 0, 0.1, 0.2, 0.3, 

0.4, 0.5, 0.6, 0.7, 0.8, 0.9 and 1.0 mL of the glucose solution stock to a 1 mL 

volumetric flasks, respectively and dilute to the volume with deionized water. 

3. Add 2.0 mL of DNS-reagent into each tube and then put them in the boiling 

water for 15 min. 

4. Add 1.0 mL of 40 % Na-K tartrate into each tube at once and then they were 

cooled down in room temperature. 

5. The solutions were measured the absorbances at 540 nm. The results were 

shown in Table A1. These results were plotted as a standard curve of glucose 

(Figure A1). 
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Table A1  Concentrations of glucose and absorbance values at 540 nm 

Standard no. 1 2 3 4 5 6 7 8 9 10 11 

Glucose  

(mg L-1) 
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 

OD540 0.000 0.189 0.460 0.745 1.021 1.249 1.510 1.765 1.969 2.160 2.348 
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Figure A1  Glucose standard curve  
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Standard Curve of Protein  

1. Stock solution of bovine serum albumin (BSA) was prepared by weighting 

0.10 g of BSA to a 10 mL volumetric flask and diluting it to the volume with 

deionized water 

2. To prepare a BSA standard corresponding to a concentration of 0, 50, 100, 150, 

200, 250, 300 and 350 mg L-1, exactly pipette 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5 

and 4.0 mL of the BSA solution stock to a 10 mL volumetric flasks, 

respectively and dilute to the volume with deionized water. 

3. The solutions were measured the absorbances at 440 nm. The results were 

shown in Table A2. These results were plotted as standard curve of protein 

(Figure A2). 

 

Table A2  Concentrations of Bovine serum albumin and absorbance values at 440 nm 

Standard no. 1 2 3 4 5 6 7 8 9 

BSA (mg L-1) 0 50 100 150 200 250 300 350 400 

OD440 0 0.110 0.181 0.254 0.341 0.401 0.491 0.552 0.614 
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R2 = 0.9961
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Figure A2  Protein standard curve  
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Standard Curve of Lipid  

1. Stock solution of p-nitrophenol(p-NP) was prepared by weighting 10 mg of p-

nitrophenol to a 100 mL volumetric flask and diluting it to the volume with 0.1 

M Tris-HCl, pH 6.0. 

2. To prepare a p-NP standard corresponding to a concentration of 0, 20, 40, 60, 

80 and 100 mg L-1, exactly pipette and 0.2, 0.4, 0.6, 0.8, and 1.0 mL of the p-

NP solution stock to a 1 mL volumetric flasks, respectively and dilute to the 

volume with 0.1 M Tris-HCl, pH 6.0 

3. Add 800 μL of 1 M Na2CO3 into each tube. 

4. The solutions were measured the absorbances at 410 nm. The results were 

shown in Table A3. These results were plotted as a standard curve of lipid 

(Figure A3). 

 

Table A3  Concentrations of p-nitrophenol and absorbance values at 410 nm 

Standard no. 1 2 3 4 5 6 

p-nitrophenol (mg L-1) 0 20 40 60 80 100 

OD410 0 0.150 0.290 0.431 0.598 0.745 
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R2 = 0.9994
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Figure A3  Lipid standard curve  
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APPENDIX B 

 

DNA SEQUENCING 

  

BIO
TRACE
BioEdit v ersion 5.0.9

Model 3730
KB.bcp
6258000-04 6258002-04 6258003-03 6258005-00

File: 1st_BASE_83994_015_27F.ab1
BIF
83994_015_27F
Lane 16

Signal G:3634 A:3927 T:4252 C:6411
KB_3730_POP7_BDTv3.mob
?? no 'MTXF' field
Points 1731 to 9004

Page 1 of 1
8/20/2007
Spacing: 15.5369348526001

C G MC TGG C G
10
G S TG CC T A TA

20
M T G C A G T C G A

30
G C G G ACA G AT

40
G G G AGC T T G C

50
T C CC T G AT GT

60
TA G C G GCG G A

70
CG G G TG AG T A

80
ACA C G TG G G T

90
A AC C T G C C T G

100
TA AG AC T G G G

110
AT A A C T C

CG G
120
G AA AC CG GG G

130
C TA A TA C C G G

140
AT G G T T G T T T

150
G A AC C G CA TG

160
G T T CAG A CA T

170
A A A AG GT G GC

180
T TC G GC T A C C

190
A C T TA CAG A T

200
G G A C C CG CG G

210
C G C AT T A G C T

220
AG T TG G TG AG

230
G T A A CG G

C T C
240
A C C A AGG C G A

250
CG A TG CG T AG

260
C C G AC C TG AG

270
AGG GT G AT C G

280
G C C A CA C TG G

290
G AC TG AG A CA

300
CG G C C C AG AC

310
T C C T A CG G G A

320
G GC AG CA G T A

330
G GG A AT C T T C

340
C GC A A TG G A C

350
G A A AGT C

TG A
360
C G G AG C A A CG

370
C CG C G TG AG T

380
G AT G A AG GT T

390
T T C GG AT CG T

400
A A AG C T C TG T

410
TG T T AG G G A A

420
G A A C A A G T G C

430
C G T T C A A A TA

440
G G G C G G C A C C

450
T TG A C GG T AC

460
C T A A C C A G A A

470
AG C C AC G

G C T
480
A A C TA CG T G C

490
CA S CG GCCCG

500
C G G T A

 
5’CGMCTGGCGGSTGCCTATAMTGCAGTCGAGCGGACAGATGGGAGCTTGC
TCCCTGATGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGT
AAGACTGGGATAACTCCGGGAAACCGGGGCTAATACCGGATGGTTGTTTG
AACCGCATGGTTCAGACATAAAAGGTGGCTTCGGCTACCACTTACAGATG
GACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGAC
GATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACAC
GGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACG
AAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTA
AAGCTCTGTTGTTAGGGAAGAACAAGTGCCGTTCAAATAGGGCGGCACCT
TGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCASCGGCCC 
GCGGTA3’ 
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Figure B1  The 16S rRNA sequence from primer 27F of bacterium isolate GB 12 

BIO
TRACE
BioEdit v ersion 5.0.9

Model 3730
KB.bcp
6258000-04 6258002-04 6258003-03 6258005-00

File: 1st_BASE_83995_015_520R.ab1
BIF
83995_015_520R
Lane 15

Signal G:3599 A:2354 T:3831 C:5804
KB_3730_POP7_BDTv3.mob
?? no 'MTXF' field
Points 1715 to 8980

Page 1 of 2
8/20/2007
Spacing: 15.5484952926636

GT AM G G C T T
10
T G T A G TA C G T

20
C A G T G CC G C C

30
C T AT T T G AA C

40
G G CAC T T G T T

50
CT T CCC T AA C

60
A A CA G AG C T T

70
TAC G AT C C G A

80
A A AC C T T CA T

90
CA C T CA CG C G

100
G CG T TG C T C C

110
G T C

AG AC T T T
120
C GT C CA T TG C

130
G G A AG AT T C C

140
C T A C TG C TG C

150
C T CC CG T AG G

160
AG T C TG G G C C

170
G TG T C T C AG T

180
C C CAG TG TGG

190
C C G A T C A C C C

200
T C T CAG G T CG

210
G C T A CG C A T C

220
G T CG C C T TG G

230
T G A

G C CG T T A
240
C C T C A C C A A C

250
T A G C T A A T G C

260
G C CG C GG G T C

270
CA T C T G T A AG

280
T G G T AG C C G A

290
AG C C AC C T T T

300
TA TG T C T G A A

310
C CA TG C G G T T

320
CA A AC A A C C A

330
T C C G G T AT TA

340
G C C C CG G T T T

350
C C C

G G AG T T A
360
T C C C A G T C T T

370
A C AG G C AG G T

380
T A C C C A CG TG

390
T TA C T CA C C C

400
G T C C GC CG C T

410
A A C A T C AG GG

420
AG C A AG C T C C

430
C A T C T G T C CG

440
C T CG A C T TG C

450
A T G T A T T AG G

460
C A C G C CG C CA

470
G C

5’GTAMGGCTTTGTAGTACGTCAGTGCCGCCCTATTTGAACGGCACTTGTTCT
TCCCTAACAACAGAGCTTTACGATCCGAAAACCTTCATCACTCACGCGGCGT
TGCTCCGTCAGACTTTCGTCCATTGCGGAAGATTCCCTACTGCTGCCTCCCGT
AGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGATCACCCTCTCAGGTC
GGCTACGCATCGTCGCCTTGGTGAGCCGTTACCTCACCAACTAGCTAATGCG
CCGCGGGTCCATCTGTAAGTGGTAGCCGAAGCCACCTTTTATGTCTGAACCA
TGCGGTTCAAACAACCATCCGGTATTAGCCCCGGTTTCCCGGAGTTATCCCA
GTCTTACAGGCAGGTTACCCACGTGTTACTCACCCGTCCGCCGCTAACATCA
GGGAGCAAGCTCCCATCTGTCCGCTCGACTTGCATGTATTAGGCACGCCGCC 
AGCGTTCGTCCTGAGCCAGGTYCCAAACTCWSA3’ 
 
Figure B2  The 16S rRNA sequence from primer 520R of bacterium isolate GB 12  
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BIO
TRACE
BioEdit v ersion 5.0.9

Model 3730
KB.bcp
6258000-04 6258002-04 6258003-03 6258005-00

File: 1st_BASE_83988_016_27F.ab1
BIF
83988_016_27F
Lane 6

Signal G:2605 A:2792 T:3334 C:4399
KB_3730_POP7_BDTv3.mob
?? no 'MTXF' field
Points 1690 to 8852

Page 1 of 2
8/20/2007
Spacing: 15.2957534790039

CT G C T G C G C
10
TT C C T A TA C T

20
G CAA G T C G AG

30
C G G ACA G AT G

40
G G AG C T T G C T

50
CC C T G AT GT T

60
A G C G G CG G AC

70
G G G T G AG T A A

80
CAC G T G G G T A

90
AC C T G C C T G T

100
A AG AC TG G G A

110
T A AC T

C CG G G
120
A A AC C G G GG C

130
T A AT AC C G G A

140
TG G T TG T T TG

150
A AC C G CA TG G

160
T TC A G AC A T A

170
A A A GG T G G C T

180
T CG G C TA C CA

190
C T T A C AG A TG

200
G AC C C G CG G C

210
G C AT T A G C T A

220
G T TG G TG AG G

230
T A A CG

G C T C A
240
C C A AGG C G A C

250
G A TG CG T AG C

260
CG AC C TG AG A

270
G G GT G AT C G G

280
C C A C A C TG GG

290
AC T G AG A CA C

300
GG C C CAG A C T

310
C C T A CG G G AG

320
G C A G C AG T A G

330
GG A AT C T T C C

340
G C A A TG G A C G

350
A A AG T

C TG A C
360
G G AG CA A CG C

370
C G C G TG AG T G

380
AT G A AG G T T T

390
T C G G AT C G TA

400
A A G C T C T G T T

410
G T T AG G G A AG

420
A AC A AG T G C C

430
G T T CA A A T A G

440
G G CG G C A C C T

450
T G ACG G T A C C

460
T A A C CA G A A A

470
G C C A

 
5’CTGCTGCGCTTCCTATACTGCAAGTCGAGCGGACAGATGGGAGCTTGCTC
CCTGATGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTA
AGACTGGGATAACTCCGGGAAACCGGGGCTAATACCGGATGGTTGTTTGA
ACCGCATGGTTCAGACATAAAAGGTGGCTTCGGCTACCACTTACAGATGG
ACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGACG
ATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACG
GCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGA
AAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAA
AGCTCTGTTGTTAGGGAAGAACAAGTGCCGTTCAAATAGGGCGGCACCTT
GACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCMGCCGCG 
GTA3’ 
 
Figure B3  The 16S rRNA sequence from primer 27F of isolate LPC 2    
 
 



 159

BIO
TRACE
BioEdit v ersion 5.0.9

Model 3730
KB.bcp
6258000-04 6258002-04 6258003-03 6258005-00

File: 1st_BASE_83989_016_520R.ab1
BIF
83989_016_520R
Lane 5

Signal G:110 A:93 T:135 C:178
KB_3730_POP7_BDTv3.mob
?? no 'MTXF' field
Points 1699 to 15961

Page 1 of 2
8/20/2007
Spacing: 15.2848739624023

G G G GCC TT T
10
S T CT GC T A TG

20
TA C G T C A G G T

30
G CC GC CC T AT

40
T T GAA C G G CA

50
C T T G T T C T T C

60
CC TA A CA A CA

70
G A G C T T TA C G

80
AT C CG A AA AC

90
C T T CA T CA C T

100
CA SG CG G CG T

110
TG C T C C G T C

A
120
G AC T T T C G T C

130
CA T T G C G G A A

140
G AT T C C C TA C

150
TG C TG C C T C C

160
C G T AG G AG T C

170
T G G GC C G KG T

180
C T CA ST C C CA

190
G TG TGG C C R A

200
T C A C C C T C TC

210
R GG TC GG C TA

220
C S CA T C K Y C S

230
C C T TGG KG AG

240
C C YTT ACCYY

250
CM CM A A TTA S

260
M T AK S C C R C C

270
YG GG KY C TMT

280
T TG T A R K T YW

290
MA C CC A AM CC

300
C WW T T T T TR Y

310
Y K K GG A R SWY

320
G G G R MKM A A A

330
SRM A Y G Y SR G

340
WTT S M RC CC S

350
GG G TT T Y GY S

360
A

WGTM Y C C C W
370
C WT WW S M YG G

380
RWK WARG A Y S

390
T S T MMWMWAC

400
C WMA WCG K C K

410
KGTWWAA AAG

420
M R A RG A YC A W

430
K K Y TC TT T C S

440
WC S SGWG C R K

450
T A A ATG GAAA

460
AWA SC KM A CC

470
CCCC R C C K TC

  
5’GGGGCCTTTSTCTGCTATGTACGTCAGGTGCCGCCCTATTTGAACGGCAC
TTGTTCTTCCCTAACAACAGAGCTTTACGATCCGAAAACCTTCATCACTCAS
GCGGCGTTGCTCCGTCAGACTTTCGTCCATTGCGGAAGATTCCCTACTGCT
GCCTCCCGTAGGAGTCTGGGCCGKGTCTCASTCCCAGTGTGGCCRATCACC
CTCTCRGGTCGGCTACSCATCKYCSCCTTGGKGAGCCYTTACCYYCMCMAA
TTASMTAKSCCRCCYGGGKYCTMTTTGTARKTYWMACCCAAMCCCWWTT
TTTRYYKKGGARSWYGGGRMKMAAASRMAYGYSRGWTTSMRCCCSGGGT
TTYGYSAWGTMYCCCWCWTWWSMYGGRWKWARGAYSTSTMMWMWAC
CWMAWCGKCKKGTWWAAAAGMRARGAYCAWKKYTCTTTCSWCSSGWG
CRKTAAATGGAAAAWASCKMACCCCCCRCCKTCWYMKCMWSTTAKW 
KAASKAKGRSYAASWGWKGGGGGGGGGA3’ 
 
Figure B4  The 16S rRNA sequence from primer 520R of isolate LPC 2  
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BIO
TRACE
BioEdit v ersion 5.0.9

Model 3730
KB.bcp
6258000-04 6258002-04 6258003-03 6258005-00

File: 1st_BASE_83990_033_27F.ab1
BIF
83990_033_27F
Lane 4

Signal G:4115 A:2591 T:2600 C:3725
KB_3730_POP7_BDTv3.mob
?? no 'MTXF' field
Points 1699 to 8880

Page 1 of 1
8/20/2007
Spacing: 15.3538265228271

GT G C GGG CG
10
G S TG C T AA TA

20
M T G CAA G T C G

30
AG C G G ACAG A

40
T G G G AGC T T G

50
C T C CC T G AT G

60
T TA G C G GC G G

70
AC G G G TG AGT

80
A ACAC G T G G G

90
T A AC C T G C C T

100
G T A AG AC TG G

110
G ATA AC T

C C G
120
G G AAAC C G G G

130
G C TA A T A C C G

140
G A TG G T TG T T

150
T G A AC C G C A T

160
G G T T CA A A C A

170
T A A A AG GT G G

180
C T T CG G C T AC

190
C A C T T A C A R A

200
TG G AC C CG C G

210
G C G C A T TA G C

220
T AG T TG G TG A

230
G G T A A CG

G C T
240
C A C C A AGG C A

250
AC G AT G CG T A

260
G C C G A C C T G A

270
G AG GG TG AT C

280
G G C CA C A C TG

290
G G AC T G AG AC

300
A CG G C C C AG A

310
C T C C TA CG GG

320
AG G C AG C AG T

330
AG G G A AT C T T

340
C CG CA AT G G A

350
CG A A A GT C

T G
360
A CG G AG C A A C

370
G C CG CG T G AG

380
TG AT G A AG G T

390
T T T C G G A T C G

400
T A A A G C T C T G

410
T T GT TA GG G A

420
AG A AC A AG T A

430
C CG T T CG A A T

440
A G GG CG G T A C

450
C T T G AC GG T A

460
C C T A A C C A G A

470
A A G C CA C

G G C
480
T A A C T A CG TG

490
C CAG MG CCCG

500
CG G T YA

 
5’GTGCGGGCGGSTGCTAATAMTGCAAGTCGAGCGGACAGATGGGAGCTTG
CTCCCTGATGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCT
GTAAGACTGGGATAACTCCGGGAAACCGGGGCTAATACCGGATGGTTGTT
TGAACCGCATGGTTCAAACATAAAAGGTGGCTTCGGCTACCACTTACARAT
GGACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCAA
CGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACA
CGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGAC
GAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGT
AAAGCTCTGTTGTTAGGGAAGAACAAGTACCGTTCGAATAGGGCGGTACC
TTGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGMGCCC 
GCGGTYA3’ 
 
Figure B5  The 16S rRNA sequence from primer 27F of isolate BS 1 
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BIO
TRACE
BioEdit v ersion 5.0.9

Model 3730
KB.bcp
6258000-04 6258002-04 6258003-03 6258005-00

File: 1st_BASE_83991_033_520R.ab1
BIF
83991_033_520R
Lane 3

Signal G:372 A:214 T:295 C:425
KB_3730_POP7_BDTv3.mob
?? no 'MTXF' field
Points 1690 to 8868

Page 1 of 2
8/20/2007
Spacing: 15.4261360168457

G G A MY T G T C
10
TT C T GG T TAG

20
GTA C G T C AT G

30
T ACC G C C C TA

40
T T CG AA CG G T

50
AC T T G T T CT T

60
CC C TAA CA A C

70
A G AG CT T TAC

80
GA T C C G A AAA

90
C C T T CAT CA C

100
T CA C G CG G CG

110
T TG C T C CG T C

120
A

G AC T T T CG T
130
C CA T TG C G G A

140
AG AT T C C C T A

150
C TG C TG C C T C

160
C CG T AG G AG T

170
C T G G G C C G TG

180
T C T CA G T C CC

190
A G TG T G GC CG

200
A T C A C C C T C T

210
CAGG T CG G C T

220
ACG CA T CG T T

230
G C C T TG G TG A

240
G

C CG T TA C C T
250
C A C CA A C TA G

260
C T AA T G CG C C

270
G CG G G T C CA T

280
C TG T A AG T GG

290
T A G C C G A AG C

300
C AC C T T T TA T

310
G T T TG A A C CA

320
T G C GG T T CA A

330
A CA A C CA T C C

340
G G T AT T A G C C

350
C CG G T T T C C C

360
G G

AG T TA T C C
370
C AG T C T T AC A

380
G G C A G G T T A C

390
C C A C G TG T TA

400
C T C A C C C G T C

410
C GC CG C T A A C

420
AT C AG GG AG C

430
A AG C T C C CA T

440
C T G T C CG C T C

450
G AC T TG C A TG

460
T A T T A K G C A C

470
G C CG C CA G CG

480
T

 
5’GGAMYTGTCTTCTGGTTAGGTACGTCATGTACCGCCCTATTCGAACGGTA
CTTGTTCTTCCCTAACAACAGAGCTTTACGATCCGAAAACCTTCATCACTC
ACGCGGCGTTGCTCCGTCAGACTTTCGTCCATTGCGGAAGATTCCCTACTG
CTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGATCA
CCCTCTCAGGTCGGCTACGCATCGTTGCCTTGGTGAGCCGTTACCTCACCA
ACTAGCTAATGCGCCGCGGGTCCATCTGTAAGTGGTAGCCGAAGCCACCTT
TTATGTTTGAACCATGCGGTTCAAACAACCATCCGGTATTAGCCCCGGTTT
CCCGGAGTTATCCCAGTCTTACAGGCAGGTTACCCACGTGTTACTCACCCG
TCCGCCGCTAACATCAGGGAGCAAGCTCCCATCTGTCCGCTCGACTTGCAT
GTATTAKGCACGCCGCCAGCGTTCGTCCTGAGCCAGGATCAAACTMAC 
A3’ 
 
Figure B6   The 16S rRNA sequence from primer 520R of isolate BS 1 
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BIO
TRACE
BioEdit v ersion 5.0.9

Model 3730
KB.bcp
6258000-04 6258002-04 6258003-03 6258005-00

File: 1st_BASE_83992_054_27F.ab1
BIF
83992_054_27F
Lane 2

Signal G:4139 A:4732 T:5378 C:7819
KB_3730_POP7_BDTv3.mob
?? no 'MTXF' field
Points 1748 to 9040

Page 1 of 1
8/20/2007
Spacing: 15.6106805801392

G G C T GG C G C
10
TT C C TA TA M T

20
G C A G T C G A G C

30
G G ACA G AT G G

40
G AGC T T G C T C

50
C C T G AT GT TA

60
G C G GCG G AC G

70
GG TG AG TA AC

80
AC G T G G G TA A

90
C C T G C C T G T A

100
AG AC T G G G AT

110
AA C T C

CG GG A
120
AACC G G GG C T

130
AA T A C C G G AT

140
G G T T GT T TG A

150
A C C G C A TG G T

160
T CAG A C AT A A

170
A AG GT G GC T T

180
C G G C T AC C A C

190
T T A C AG A TG G

200
AC C C G C G G CG

210
C AT T AG C T AG

220
T TG G TG AG G T

230
A A CG G

C T C A C
240
C A AGG C R ACG

250
A TG C G T AG C C

260
G AC C TG AG AG

270
G GT G AT C G G C

280
C A CA C TG G G A

290
C TG AG AC AC G

300
G C C CA G A C T C

310
C T AC G GG AG G

320
C A G C AG T AG G

330
G A AT C T T C CG

340
C A A TG G A CG A

350
A AG T C

T G A CG
360
G AG CA AC G C C

370
G CG TG AG T G A

380
T G A AGG T T T T

390
C G G AT C G T A A

400
AG C T C T G T TG

410
T TA G GG A A G A

420
A C A A G TG C C G

430
T T C A A AT A GG

440
G CG G C A C C T T

450
G A CGG T A C C T

460
A A C C AG A A AG

470
C C A C

G G C T A A
480
C T A C G T GC CA

490
S CG C C CG C G G

500
T A

 
5’GGCTGGCGCTTCCTATAMTGCAGTCGAGCGGACAGATGGGAGCTTGCTC
CCTGATGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTA
AGACTGGGATAACTCCGGGAAACCGGGGCTAATACCGGATGGTTGTTTGA
ACCGCATGGTTCAGACATAAAAGGTGGCTTCGGCTACCACTTACAGATGG
ACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCRACG
ATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACG
GCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGA
AAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAA
AGCTCTGTTGTTAGGGAAGAACAAGTGCCGTTCAAATAGGGCGGCACCTT
GACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCASCGCCCGCGG 
TA3’ 
Figure B7  The 16S rRNA sequence from primer 27F of isolate LHE 3 
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G G CC G G C T C
10
T GA T A G TA C G

20
T C A G T G CC G C

30
CC T AT T T G A C

40
G G CAC T T G T T

50
CT T CCC TA A C

60
A A CA G A G C T T

70
T AC G A T C C G A

80
AA AC C T T CA T

90
CA C T CA CG C G

100
G CG T TG C T C C

110
G TC

AG A C T T T
120
C G T CCA T TG C

130
G G A AG AT T C C

140
C T A C T G C T G C

150
C T C C CG T AGG

160
AG T C TG G G C C

170
G T G TC T CAG T

180
C C CAG TG TG G

190
C C G A T C A C C C

200
T C T CAG G T CG

210
G C T A CG C A T C

220
G T YG C C T TG G

230
TG

AG C CG T TA
240
C C T C A C CA A C

250
TA G C TA A TG C

260
GC CG C GGG T C

270
CA T C T G T A AG

280
TG G T A G C C G A

290
AG C C AC C T T T

300
T AT G T C TG A A

310
C C A TG C G G T T

320
CA A A C A A C C A

330
T C CG G T AT T A

340
G C C C C G G T T T

350
C C C

GG AG T T A
360
T C C C AG T C T T

370
A CA G G C AGG T

380
T AC C C A CG T G

390
T T AC T C AC C C

400
G T C CG C CG C T

410
A A CA T C AG G G

420
AG C A AG C T C C

430
CA T C T G T C CG

440
C T C G AC T T G C

450
A TG T A T T A G G

460
C A C G C C G C C A

470
G C

G T TC G TC C
480
WG AG C C AG G A

490
CCA A A C AMW S

500
A

 
5’GGCCGGCTCTGATAGTACGTCAGTGCCGCCCTATTTGACGGCACTTGTTC
TTCCCTAACAACAGAGCTTTACGATCCGAAAACCTTCATCACTCACGCGGC
GTTGCTCCGTCAGACTTTCGTCCATTGCGGAAGATTCCCTACTGCTGCCTCC
CGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGATCACCCTCTCA
GGTCGGCTACGCATCGTYGCCTTGGTGAGCCGTTACCTCACCAACTAGCTA
ATGCGCCGCGGGTCCATCTGTAAGTGGTAGCCGAAGCCACCTTTTATGTCT
GAACCATGCGGTTCAAACAACCATCCGGTATTAGCCCCGGTTTCCCGGAGT
TATCCCAGTCTTACAGGCAGGTTACCCACGTGTTACTCACCCGTCCGCCGC
TAACATCAGGGAGCAAGCTCCCATCTGTCCGCTCGACTTGCATGTATTA 
GGCACGCCGCCAGCGTTCGTCCWGAGCCAGGACCAAACAMWSA3’ 
 
Figure B8  The 16S rRNA sequence from primer 520R of isolate LHE 3 
.                             
 



 164

BIO
TRACE
BioEdit v ersion 5.0.9

Model 3730
KB.bcp
6258000-04 6258002-04 6258003-03 6258005-00

File: 1st_BASE_81456_ACT1_27F.ab1
BIF
81456_ACT1_27F
Lane 24

Signal G:6314 A:5301 T:4569 C:8118
KB_3730_POP7_BDTv3.mob
?? no 'MTXF' field
Points 1778 to 8412

Page 1 of 1
7/31/2007
Spacing: 15.2497692108154

G YG SMG MT G
10
S A SG TG C TT A

20
M CA T G CAA G T

30
C G A CG AT G AA

40
C C T C C T T C G G

50
G AG G G G AT T A

60
GT G GC G A AC G

70
G G T G AGT A AC

80
A C G T G G G C AA

90
T C T GC C C T T C

100
AC T C T G G G AC

110
A AG C C C TG G

A
120
A AC GG GG T C T

130
AA T A C C G G AT

140
A CG AG T T T CA

150
C C G G CA T C G G

160
TG AT T C T G G A

170
AAG C T C C G G C

180
GG TG A AG G AT

190
G A G C C C G CG G

200
C C T A T C A G C T

210
T G T T GG TG A G

220
G T A A T G G C T C

230
AC C A AG G C

G A
240
C G AC G GG T A G

250
C C G G C C TG AG

260
AGG GC G AC C G

270
G C C A CA C TG G

280
G AC TG AG A C A

290
C G G C C CAG A C

300
T C C T A CG GG A

310
G G C A G C AG TG

320
G G G A AT A T T G

330
CA CA A T G GG C

340
G A A AG C C TG A

350
TG CA G C G A

CG
360
C CG C G TG AG G

370
G AT G AC G G C C

380
T T CG G G T TG T

390
A A A C C T C T T T

400
C AG CA G GG A A

410
G A A GC G A A AG

420
T G A C G G T A C C

430
TG C AG A AG A A

440
G CG C C G GC TA

450
AC T A CG T GC C

460
AGCGG CCCG C

470
G G T A A

5’GYGSMGMTGSASGTGCTTAMCATGCAAGTCGACGATGAACCTCCTTCGG
GAGGGGATTAGTGGCGAACGGGTGAGTAACACGTGGGCAATCTGCCCTTC
ACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATACGAGTTTCA
CCGGCATCGGTGATTCTGGAAAGCTCCGGCGGTGAAGGATGAGCCCGCGG
CCTATCAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGACGACGGGTAG
CCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGAC
TCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGA
TGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTC
AGCAGGGAAGAAGCGAAAGTGACGGTACCTGCAGAAGAAGCGCCGGC 
TAACTACGTGCCAGCGGCCCGCGGTAA 3’ 
 
Figure B9  The 16S rRNA sequence from primer 27F of isolate bacteria LPA 15  
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GT AM G G C T T
10
T G T A G TA C G T

20
C A G T G CC G C C

30
C T AT T T G AA C

40
G G CAC T T G T T

50
CT T CCC T AA C

60
A A CA G AG C T T

70
TAC G AT C C G A

80
A A AC C T T CA T

90
CA C T CA CG C G

100
G CG T TG C T C C

110
G T C

AG AC T T T
120
C GT C CA T T G C

130
G G A AG AT T C C

140
C T A C TG C T G C

150
C T CC CG T AG G

160
AG T C TG G G C C

170
G TG T C T C AG T

180
C C CAG TG TGG

190
C C G A T C A C C C

200
T C T CAG G T CG

210
G C T A CG C A T C

220
G T CG C C T TG G

230
T G A

G C CG T T A
240
C C T C A C C A A C

250
T A G C T A A T G C

260
G C CG C GG G T C

270
CA T C T G T A AG

280
T G G T AG C C G A

290
AG C C AC C T T T

300
TA TG T C T G A A

310
C CA TG C G G T T

320
CA A AC A A C C A

330
T C C G G T AT TA

340
G C C C CG G T T T

350
C C C

G G AG T T A
360
T C C C A G T C T T

370
A C AG G C AG G T

380
T A C C C A CG TG

390
T TA C T CA C C C

400
G T C C GC CG C T

410
A A C A T C AG GG

420
AG C A AG C T C C

430
C A T C T G T C CG

440
C T CG A C T T G C

450
A T G T A T T AG G

460
C A C G C CG C CA

470
G C

 
5’GTGCCGCCCTATTTGAACGGCACTTGTTCTTCCCTAACAACAGAGCTTTA
CGATCCGAAAACCTTCATCACTCACGCGGCGTTGCTCCGTCAGACTTTCGT
CCATTGCGGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGT
CTCAGTCCCAGTGTGGCCGATCACCCTCTCAGGTCGGCTACGCATCGTCGC
CTTGGTGAGCCGTTACCTCACCAACTAGCTAATGCGCCGCGGGTCCATCTG
TAAGTGGTAGCCGAAGCCACCTTTTATGTCTGAACCATGCGGTTCAAACAA
CCATCCGGTATTAGCCCCGGTTTCCCGGAGTTATCCCAGTCTTACAGGCAG
GTTACCCACGTGTTACTCACCCGTCCGCCGCTAACATCAGGGAGCAAGCTC
CCATCTGTCCGCTCGACTTGCATGTATTAGGCACGCCGCCAGCGTTCGTCC 
TGAGCCAGGTYCCAAACTCWSA3’ 
 
Figure B10  The 16S rRNA sequence from primer 520R of isolate bacteria LPA 15  
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G GA A AWA C K
10
AG YG TG A G TT

20
C TA G C G AG C C

30
AA C C T C CCA C

40
C CG TG T T TAC

50
T G T A C C T T A G

60
T T GC T T C G GC

70
G G G C C CG C CA

80
T T CA T GG C C G

90
C CG G GG G C T C

100
T CAG C C C CG G

110
G C CCG C

G C C C
120
G C CG G AG ACA

130
C CA CG AA C T C

140
TG T C TG AT C T

150
AG T G AAG T C T

160
G AG T TG AT TG

170
TA T CG C A A T C

180
A G T T AA A A C T

190
T T CA A C A A TG

200
G AT C T C T TG G

210
T T C CG G C A T C

220
G A TG AAG A A C

230
G C AG CG A

 
5’GGAAAWACKAGYGTGAGTTCTAGCGAGCCAACCTCCCACCCGTGTTTAC
TGTACCTTAGTTGCTTCGGCGGGCCCGCCATTCATGGCCGCCGGGGGCTCT
CAGCCCCGGGCCCGCGCCCGCCGGAGACACCACGAACTCTGTCTGATCTA
GTGAAGTCTGAGTTGATTGTATCGCAATCAGTTAAAACTTTCAACAATGGA
TCTCTTGGTTCCGGCATCGATGAAGAACGCAGCGAAATGCGATAACTAGT
GTGAATTGCAGAATTCCGTGAATCATCGAGTCTTTGAACGCACATTGCGCC
CCCTGGTATTCCGGGGGGCATGCCTGTCCGAGCGTCATTGCTGCCCATCAA
GCACGGCTTGTGTGTTGGGTCGTCGTCCCCTCTCCGGGGGGGACGGGCCCC
AAAGGCAGCGGCGGCACCGCGTCCGATCCTCGAGCGTATGGGGCTTTGTC
ACCCGCTCTGTAGGCCCGGCCGGCGCTTGCCGAACGCAAATCAATCTTTTT
CCAGGTTGACCTCGGATCAGGTAGGGATACCCGCTGAACTTAAGCATATC 
AATAAGMGGAGGAA3’ 
 
Figure B11  The ITS1-5.8S rDNA-ITS2 sequence from primer ITS 1 of isolate  

                     LHE 12  
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C A K G G C TA C
10
TG M T G AT CC K

20
A R GT C A C C T G

30
G A AA G AT T G A

40
T T T GC G T T C G

50
G CAAG C G C CG

60
G C C G G G C C T A

70
CA G AG C G GG T

80
G ACA A AG C C C

90
CA T AC G C T C G

100
AG G AT CG G AC

110
G C

G G TG C C G C
120
C G C TG C C T T T

130
G G G G C C CG T C

140
C CC C C CG G AG

150
AG GGG ACG AC

160
G AC C CA A CA C

170
A C A A G C CG TG

180
C T TG A TG G G C

190
AG C A A TG AC G

200
C T C G G AC AGG

210
C ATG C C C C C C

220
G G A AT A CC AG

230
GG

G G CG C A A T
240
G T G CG T T CA A

250
AG A C T CG A T G

260
AT T C A CG G A A

270
T T C T G C A A T T

280
CA CA C T A G T T

290
A T C G CA T T T C

300
G C TG CG T T C T

310
T CA T C G AT G C

320
CG G A AC C A A G

330
AG AT C CA T T G

340
T T G A AA G T T T

350
TA A

C TG AT TG
360
C G A T A C A A T C

370
A A C T CA G A C T

380
T CA C T A G A T C

390
A G A CA G AG T T

400
C G T G G T G T C T

410
C C G G C GG G CG

420
C G GG C C CG GG

430
G C TG AG AG C C

440
C C C G G C GG C C

450
A TG A A TGG C G

460
GG C C CG C CG A

470
AG

C A A C T A AG
480
G T AC AG T A A A

490
C AC G GG TG G G

500
AG G T T G GG C T

510
C G C T AG G A AC

520
C C T A C A C T CG

530
G T A AT G A T C C

540
T T C C GC AGGT

550
T AC C C T A CG G

560
A AGTWY S RG T

570
GWWRGGR T T C

580
RRGCG S C WC Y

590
C C

SGKG T T T M
600
GG WMC TWA W T

610
TG C T TSG G SG

620
S S S C WTT MGG

630
G C S S GG

 
5’CAKGGCTACTGMTGATCCKARGTCACCTGGAAAGATTGATTTGCGTTCG
GCAAGCGCCGGCCGGGCCTACAGAGCGGGTGACAAAGCCCCATACGCTCG
AGGATCGGACGCGGTGCCGCCGCTGCCTTTGGGGCCCGTCCCCCCCGGAG
AGGGGACGACGACCCAACACACAAGCCGTGCTTGATGGGCAGCAATGACG
CTCGGACAGGCATGCCCCCCGGAATACCAGGGGGCGCAATGTGCGTTCAA
AGACTCGATGATTCACGGAATTCTGCAATTCACACTAGTTATCGCATTTCG
CTGCGTTCTTCATCGATGCCGGAACCAAGAGATCCATTGTTGAAAGTTTTA
ACTGATTGCGATACAATCAACTCAGACTTCACTAGATCAGACAGAGTTCGT
GGTGTCTCCGGCGGGCGCGGGCCCGGGGCTGAGAGCCCCCGGCGGCCATG
AATGGCGGGCCCGCCGAAGCAACTAAGGTACAGTAAACACGGGTGGGAG
GTTGGGCTCGCTAGGAACCCTACACTCGGTAATGATCCTTCCGCAGGTTAC
CCTACGGAAGTWYSRGTGWWRGGRTTCRRGCGSCWCYCCSGKGTTTM 
GGWMCTWAWTTGCTTSGGSGSSSCWTTMGGGCSSGG3’ 
 
Figure B12  The ITS1-5.8S rDNA-ITS2 sequence from primer ITS 4 of isolate  

                     LHE 12  
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G G R A A T WT A
10
G MG KCATG C T

20
C C G T A T AC CA

30
C T G T G A T C T T

40
AC CT A C C T T C

50
G T T G C C T CG G

60
CG G ACG C CG C

70
G C C T C C CG C T

80
TG GG GG G CGC

90
CG G G T CCACG

100
T C CG C CG G CG

110
G C CC G

CA T A C
120
T C TG T C T CAG

130
CG C G T TG G CA

140
T C T C CG AG T A

150
C AA T A C AA A C

160
G AG T CA A A A C

170
T T T CA A C A A C

180
G G AT C T C T TG

190
G T T C TG G C A T

200
C G A TG A AG A A

210
CG CA G CG A AA

220
TG C G A T A AG T

230
A AT G T G

A A T T
240
G C AG A AT T CA

250
G TG A A T C A T C

260
G A AT C T T TG A

270
A C G C A CA T TG

280
C G C C CG C C AG

290
C A T C C TG G CG

300
G G C AT G C C TG

310
T T C G AG CG T C

320
AT T T C A A C C C

330
T C A A G C C C C T

340
C G CG G C T TGG

350
T G T T GG

G GG C
360
C T G CG C AC CG

370
C AG C C C C C T A

380
A AG T C A G CG G

390
CG G G C G CG G C

400
C TG G C AC CG A

410
A C G T AG T AG A

420
C T C T C T C T C G

430
T T CG CGG C C C

440
AG GG CG C G C T

450
C CG GC CG G T A

460
A AC A C C CA A A

470
A C T T T

 
5’GGRAATWTAGMGKCATGCTCCGTATACCACTGTGATCTTACCTACCTTC
GTTGCCTCGGCGGACGCCGCGCCTCCCGCTTGGGGGGCGCCGGGTCCACGT
CCGCCGGCGGCCCGCATACTCTGTCTCAGCGCGTTGGCATCTCCGAGTACA
ATACAAACGAGTCAAAACTTTCAACAACGGATCTCTTGGTTCTGGCATCGA
TGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCAGTG
AATCATCGAATCTTTGAACGCACATTGCGCCCGCCAGCATCCTGGCGGGCA
TGCCTGTTCGAGCGTCATTTCAACCCTCAAGCCCCTCGCGGCTTGGTGTTG
GGGGCCTGCGCACCGCAGCCCCCTAAAGTCAGCGGCGGGCGCGGCCTGGC
ACCGAACGTAGTAGACTCTCTCTCGTTCGCGGCCCAGGGCGCGCTCCGGCC
GGTAAACACCCAAAACTTTTCAATGGTTGACCTCGGATCAGGTARG 
AATACCCGCTGAACTTAARCATATMAATAAGCGGAGGAA3’ 
 
Figure B13  The ITS1-5.8S rDNA-ITS2 sequence from primer ITS 1 of isolate  

                     LHE 10  
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C T G G C T C K C
10
C T G AT CC G A G

20
G T C A C CA T T G

30
A AA GT T T T G G

40
GT GT T T AC C G

50
G C CG G AG C GC

60
GC C C TG G G C C

70
G CG A ACG AG A

80
G AG AGT C T AC

90
TA C G T T C G G T

100
G C CAG G C CG C

110
G

C C CG C CG C T
120
G AC T T TAG G G

130
G G C T GC G G TG

140
C G C AG G C C C C

150
CA A CA C CA AG

160
C CG CG AGG GG

170
C T T G AG G GT T

180
G A A AT G AC G C

190
T CG A ACA G G C

200
AT G C C CG C CA

210
GG ATG C TG G C

220
G G G CG C A A TG

230
T

G CG T TC A AA
240
G AT T CG AT G A

250
T T C A C TG A AT

260
T C T G C A A T T C

270
AC A T T A C T T A

280
T C G C A T T T C G

290
C T G CG T T C T T

300
C AT C G A TG C C

310
A G A A C C A AG A

320
G AT C C G T T G T

330
T G A A AG T T T T

340
G AC T C G T T TG

350
T A

T T G T A C T C
360
G G AG AT G C C A

370
A CG C G C TG AG

380
A CA G AG T A T G

390
C G G G C CG C C G

400
G C GG ACG TG G

410
A C C CG G CG C C

420
C C C C A AG C GG

430
G AG G C G CG G C

440
G T C C G C CG AG

450
G C A A CG A AG G

460
T AG GT A AG AT

470
T

CA CA G TG G T
480
AT T A CG G G AG

490
T AT G AC G T C C

500
TG T A A T G AT C

510
C C T C CG C AGG

520
T TCA C C

5’CTGGCTCKCCTGATCCGAGGTCACCATTGAAAGTTTTGGGTGTTTACCGG
CCGGAGCGCGCCCTGGGCCGCGAACGAGAGAGAGTCTACTACGTTCGGTG
CCAGGCCGCGCCCGCCGCTGACTTTAGGGGGCTGCGGTGCGCAGGCCCCC
AACACCAAGCCGCGAGGGGCTTGAGGGTTGAAATGACGCTCGAACAGGCA
TGCCCGCCAGGATGCTGGCGGGCGCAATGTGCGTTCAAAGATTCGATGATT
CACTGAATTCTGCAATTCACATTACTTATCGCATTTCGCTGCGTTCTTCATC
GATGCCAGAACCAAGAGATCCGTTGTTGAAAGTTTTGACTCGTTTGTATTG
TACTCGGAGATGCCAACGCGCTGAGACAGAGTATGCGGGCCGCCGGCGGA
CGTGGACCCGGCGCCCCCCAAGCGGGAGGCGCGGCGTCCGCCGAGGCAAC
GAAGGTAGGTAAGATTCACAGTGGTATTACGGGAGTATGACGTCCTG 
TAATGATCCCTCCGCAGGTTCACC 3’ 
 
Figure B14  The ITS1-5.8S rDNA-ITS2 sequence from primer ITS 4 of isolate  

                     LHE 10  

 
 
 
 
5’GCaAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATGTTAGCGGCGGA
CGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGGGATAACTCCGG
GAAACCGGGGCTAATACCGGATGGTTGTTTGAACCGCATGGTTCAGACAT
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AAAAGGTGGCTTCGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCT
AGTTGGTGAGGTAACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAG
AGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGA
GGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACG
CCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGAAG
AACAAGTGCCGTTCAAATAGGGCGGCACCTTGACGGTACCTAACCAGAAA 
GCCACGGCTAACTACGTGCCASCGGCCCG3’ 
 
Figure B15  DNA sequence of isolate GB 12  
 
 
5’TGCAAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATGTTAGCGGCGG
ACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGGGATAACTCCG
GGAAACCGGGGCTAATACCGGATGGTTGTTTGAACCGCATGGTTCAGACA
TAAAAGGTGGCTTCGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCT
AGTTGGTGAGGTAACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAG
AGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGA
GGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACG
CCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGAAG
AACAAGTGCCGTTCAAATAGGGCGGCACCTTGACGGTACCTAACCAGAAA 
GCCACGGCTAACTACGTGCCAGCMGCCGC3’ 
 
Figure B16  DNA sequence of isolate LPC 2 
 
 

 
5’TAcTGCAAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATGTTAGCGGC
GGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGGGATAACTC
CGGGAAACCGGGGCTAATACCGGATGGTTGTTTGAACCGCATGGTTCAAA
CATAAAAGGTGGCTTCGGCTACCACTTACAgATGGACCCGCGGCGCATTAG
CTAGTTGGTGAGGTAACGGCTCACCAAGGCAACGATGCGTAGCCGACCTG
AGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGG
GAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAA
CGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGA
AGAACAAGTACCGTTCGAATAGGGCGGTACCTTGACGGTACCTAACCAGA 
AAGCCACGGCTAACTACGTGCCAGMGCC3’ 
 
Figure B17  DNA sequence of isolate BS 1 

 
5’AcTGCAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATGTTAGCGGCG
GACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGGGATAACTCC
GGGAAACCGGGGCTAATACCGGATGGTTGTTTGAACCGCATGGTTCAGAC
ATAAAAGGTGGCTTCGGCTACCACTTACAGATGGACCCGCGGCGCATTAG
CTAGTTGGTGAGGTAACGGCTCACCAAGGCgACGATGCGTAGCCGACCTG
AGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGG
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GAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAA
CGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGA
AGAACAAGTGCCGTTCAAATAGGGCGGCACCTTGACGGTACCTAACCAGA 
AAGCCACGGCTAACTACGTGCCASCGCCCG3’ 
 
Figure B18  DNA sequence of isolate LHE 3  
 
 
5’TTACCGCGGGCCGCTGGCACGTAGTTAGCCGGCGCTTCTTCTGCAGGTAC
CGTCACTTTCGCTTCTTCCCTGCTGAAAGAGGTTTACAACCCGAAGGCCGT
CATCCCTCACGCGGCGTCGCTGCATCAGGCTTTCGCCCATTGTGCAATATT
CCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTG
GCCGGTCGCCCTCTCAGGCCGGCTACCCGTCGTCGCCTTGGTGAGCCATTA
CCTCACCAACAAGCTGATAGGCCGCGGGCTCATCCTTCACCGCCGGAGCTT
TCCAGAATCACCGATGCCGGTGAAACTCGTATCCGGTATTAGACCCCGTTT
CCAGGGCTTGTCCCAGAGTGAAGGGCAGATTGCCCACGTGTTACTCACCCG
TTCGCCACTAATCCCCTCCCGAAGGAGGTTCATCGTTCGACTTGCATGTGT 
TAAGCAC3’ 
 
Figure B19  DNA sequence of isolate LPA 15  
 
 
5’GGTCAACCTGGAAAAAGATTGATTTGCGTTCGGCAAGCGCCGGCCGGGC
CTACAGAGCGGGTGACAAAGCCCCATACGCTCGAGGATCGGACGCGGTGC
CGCCGCTGCCTTTGGGGCCCGTCCCCCCCGGAGAGGGGACGACGACCCAA
CACACAAGCCGTGCTTGATGGGCAGCAATGACGCTCGGACAGGCATGCCC
CCCGGAATACCAGGGGGCGCAATGTGCGTTCAAAGACTCGATGATTCACG
GAATTCTGCAATTCACACTAGTTATCGCATTTCGCTGCGTTCTTCATCGATG
CCGGAACCAAGAGATCCATTGTTGAAAGTTTTAACTGATTGCGATACAATC
AACTCAGACTTCACTAGATCAGACAGAGTTCGTGGTGTCTCCGGCGGGCGC
GGGCCCGGGGCTGAGAGCCCCCGGCGGCCATGAATGGCGGGCCCGCCGAA
GCAACTAAGGTACAGTAAACACGGGTGGGAGGTTGGGCTCGCTAGGAACC 
CTACACT3’ 
 
Figure B20  DNA sequence of isolate LHE 12  
 
5’GATCCGAGGTCAACCATTGAAAAGTTTTGGGTGTTTACCGGCCGGAGCG
CGCCCTGGGCCGCGAACGAGAGAGAGTCTACTACGTTCGGTGCCAGGCCG
CGCCCGCCGCTGACTTTAGGGGGCTGCGGTGCGCAGGCCCCCAACACCAA
GCCGCGAGGGGCTTGAGGGTTGAAATGACGCTCGAACAGGCATGCCCGCC
AGGATGCTGGCGGGCGCAATGTGCGTTCAAAGATTCGATGATTCACTGAA
TTCTGCAATTCACATTACTTATCGCATTTCGCTGCGTTCTTCATCGATGCCA
GAACCAAGAGATCCGTTGTTGAAAGTTTTGACTCGTTTGTATTGTACTCGG
AGATGCCAACGCGCTGAGACAGAGTATGCGGGCCGCCGGCGGACGTGGAC
CCGGCGCCCCCCAAGCGGGAGGCGCGGCGTCCGCCGAGGCAACGAAGGTA 



 172

GGTAAGATTCACAGTGGTATTACGGGAGCATGACGTCCTGTA3’ 
 
Figure B21  DNA sequence of isolate LHE 10  
 
 

 
 
Figure B22  Species of bacteria which it has DNA sequence closet isolate GB 12 
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Figure B23  Species of bacteria which it has DNA sequence closet  isolate LPC 2 
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Figure B24  Species of bacteria which it has DNA sequence closet  isolate BS 1 
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Figure B25  Species of bacteria which it has DNA sequence closet isolate LHE 3 
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Figure B26  Species of bacteria which it has DNA sequence closet  isolate LPA15 
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Figure B27  Species of fungi which it has DNA sequence closet  isolate LHE 12 
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Figure B28  Species of fungi which it has DNA sequence closet with isolate LHE 10 
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APPENDIX C 

 

PICTURES 

 

Figure C1 The clearing zone around the colonies on medium 

A. CMC agar 

B. Starch agar 

C. Skim milk agar 

D. Tributyrin agar 

         
       
        A 

    
 
          B 

   
D 

 
C 



 180

 

Figure C2  Compost inoculum powder (CMU) 

 

 

Figure C3  Packaging of CMU inoculum 
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Figure C4   

 

 

 

 

 

 

Figure C4  The composting process 

 

 

 

 

 

Figure C5  Turning the pile 



 182

 

Figure C6  The microscopic photo (100×) of  Bacillus subtilis GB12  

 

 

Figure C7  The microscopic photo (100×) of  Bacillus subtilis LPC 2 
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Figure C8  The microscopic photo (100×) of  Bacillus subtilis LHE 3 

 

 

Figure C9  The microscopic photo (100×) of  Bacillus subtilis BS1 
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Figure C10  The microscopic photo (100×) of Aspergillus flavus LHE12 

 

 

Figure C11  The colony characterization of isolate LHE 10 
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Figure C12  The colony characterization of Streptomyces regensis LPA 15 
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