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Appendix L Preparation for polyacrylamide gel electrophoresis
1. Stock reagents
30% Acrylamide, 0.8% bis-acrylamide, 100 m
acrylamide 29.2 ¢
N,N’-methylene-bis-acrylameid 08¢
Adjusted volume to 100 ml with distilled water
15 Mtris-HCI pH 8.8
Tris (hydroxymethyl)-aminomethane 18.17¢

Adjusted pH to 8.8 with 1 M HCI and adjusted volume to 100 ml with distilled water

2.0 M Tris-HCI pH 88
Tris (hydroxymethyl)-aminomethane 24.2¢

Adjusted pH to 8.8 with 1 M HCI and adjusted volume to 100 ml with distilled water

0.5 M Tris-HCI pH 6.8
Tris (hydroxymethyl)-aminomethane 6.069

Adjusted pH to 6.8 with 1 M HCI and adjusted volume to 100 ml with distilled water

1.0 M Tris-HCI pH 6.8
Tris (hydroxymethyl)-aminomethane 1219

Adjusted pH to 6.8 with L M HCI and adjusted volume to 100 ml with distilled water

2. Stock reagents for SDS-PAGE

Solution B
20 M Tris-HCI pH 838 Bl
10 % SDS Aml

distilled water 21 ml
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Solution C
1.0 M Tris-HCl pH 6.8 50 ml
10 % SDS 4ml
distilled water 46 m|
3. Non-denaturing PAGE
1.5% Separating gel
30% acrylamide solution 25l
15 M Tris-HCl pH 838 25|
distilled water 5.0 ml
10% (NH4)25208 50 pi
TEMED 10 pi
5.0% stacking gel
30% acrylamide solution 0.67 ml
0.5 M Tris-HCl pH 6.8 10 ml
distilled water 2.3 ml
10% (NH425208 30 pi
TEMED 5pi
bx Sample buffer
1.0 M Tris-HCI pH 6.8 31 ml
Glycerol 5.0 ml
1% Bromophenol blue 0.5 ml
Distilled water L4ml

One part of sample buffer was added to four parts of sample
Electrophoresis buffer, 1 litre
(25 mM Tris, 192 mM glycine)



Tris (hydroxymethyl)-aminomethane
Glycine

303 g

1440 g

13

Dissolve in distilled water to 1 litre. Do not adjust pH with acid or base (final

pH should be 8.3)
4. SDS-PAGE
1.5% Separating gel
30% acrylamide solution
Solution B
distilled water
10% (NHA25208
TEMED
5.0% stacking gel
30% acrylamide solution
Solution ¢
distilled water
10% (nh 425208
TEMED
bx Sample buffer
1.0 M Tris-HCl pH 6.8
Glycerol
10% SDS
2-Mercaptoethanol
1% Bromophenol blue
Distilled water

25 ml
25 ml

5.0 ml
50 pi
10 pi

0.67 ml

10 ml
2.3l
30 pi
5pi

31ml
5.0 ml
20 ml
0.5 ml
0.5 ml
0.9 ml
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One part of sample buffer was added to four parts of sample. The mixture was
heated 5 min. in boiling water before loading to the gel.

Electrophoresis buffer, 1 litre
(25 mM Tris, 192 mM glycine)

Tris (hydroxymethyl)-aminomethane 3.03 ¢

Glycine 1440

SDS 109

Dissolve in distilled water to 1 litre. Do not adjust pH with acid or base (final
pH should be 8.3).

Appendix 2: Preparation for isoelectric focusing gel electrophoresis
Monomer-ampholyte solution

30% acrylamide solution 0.9 ml
1% Bis-acrylamide solution 125 ml
Ampholyte pH 3-10 0.243 ml
distilled water 139 ml
50% Sucrose 1.186 ml
TEMED 2 pi
0.02 M (NH4252)g 39 pi
Fixative solution, 100 m|
Sulfosalicylic acid 4ml
Trichloroacetic acid 125 ml
Methanol 30 ml

Immerse gels in this solution for 30 minutes.
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Staining solution, 100 ml

Ethanol 27 ml
Acetic acid 10 ml
Coomassie brilliant blue R-250 0.04 ml
CuS04 0.5 ml
Distilled water 63 ml

Dissolve the CuSUs in water before adding the alcohol. Either dissolve the dye in

alcohol or add it to the solution at the end. Immerse the gel in stain for approximately 1-2
hours.

Destaining solution
First destaining solution
Ethanol 2ml
Acetic acid 7ml
CuS04 0.5 ml
distilled water 8L ml

Dissolved the cupric sulfate in water before adding the alcohol. Immerse the gel
in two of three changes of this solution until the background is nearly clear.
Second destaining solution

Ethanol 12 ml
Acetic acid mi
Distilled water 8L ml

Immerse the gel in this solution to remove the last traces of stain and CuS(4
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Appendix 3: Preparation for buffer solution

0.2 M Potassium Acetate pH 3.0, 4.0 and 5.0
CHsCOOK 1% g

Adjusted to pH 3, 4 or 5 by 0.2 M acetic acid and adjusted volume to 100 ml
with distilled water.

0.2 M Phosphate pH 6.0
KH2Po4 2.21(
K2HPo4 058 ¢
Distilled water 100 mi
0.2 M Phosphate pH 7.0
KH2PO4 091 ¢g
khpod 232
Distilled water 100 mi

0.2 M Tris-HCI pH 8.0 and 9.0
Tris (hydorxymethyl)-aminomethane 24.2 ¢

Adjusted pH to 8.0 or 9.0 by 1 M HCI and adjusted volume to 100 ml with distilled water

0.2 M Tris-Glycine NaOH pH 10.0 and 11.0
Glycine 159

... Adjusted pH to 10.0 or 11.0 by 1M NaOH and adjusted volume to 1000 ml with
distilled water
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Universal pH buffer

Citric acid 6.008 g
KH2P04 3893 ¢
H3B03 1769 g
Diethylbarbituric acid 5.266 ¢

Dissolve these mixtures to 100 ml with distilled water, then titrated with 0.2 M
NaOH to give the appropriated pH (4.0-10.0).
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Appendix 4: Standard curve for protein determination by Bradford’s
method

0.6‘1* B e ————

protein (|4g)
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Appendix 5: Standard curve of (3-cyclodextrin by phenolpthalein method
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Appendix 6 Standard curve of glucose by dinitrosalicylic acid method

[Glucose](mM)
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Aﬁ#endiX] Nucleotide sequence of Paenibacillus sp. Al Land annealing site of
primer A, primer B and sequencing primers 1-5.

GGATAACGGGCATTGAATTGGCGGATAAAATCTTTAACATTCATGGCGTCGATCCCCCTATAAGGTAGTCTTCCTGATCCGTCTCGACT

CCTTAATCCCACTCCCTCGATCATACTATATATCTGAGAATATTGTTATATATTGACATTTGAATTCGCTTTCATATAAAATGAACAAG

Primer A

AACACATCACTATACTTACATACAAGCTAAGGGCTATGCATTCCTTACCTTACCCCGGTATGGAACAACCCCGGTATCTCTATTAGAGA
Primer 1

CGCCGGGGTTTTTTATGTAGCCGAGATGAAGGAGGTGATCCCCAAAGCGACGGACAGGCCTGTTATCCCCAAGCATTGTATACGATGAG
gaggtatagt" E aaaagatttatgaaactaacagccgtatggacactctggttatccctcacgetgggectettgageccggtecacy
CAGCCCCGGATACCTCGGTATCCAACAAGCAGAATTTCAGCACGGATGTCATATATCAGATCTTCACCGACCGGTTCTCGGACGGCAAT
CCGGCCAACAATCCGACCGGCGCGGCATTTGACGGATCATGTACGAATCTTCGCTTATACTGCGGCGGCGACTGGCAAGGCATCATCAA
CAAAATCAACGACGGTTATTTGACCGGCATGGGCATTACGGCCATCTGGATTTCACAGCCTGTCGAGAATATCTACAGCGTGATCAACT

Primer 2
ACTCCGGCGTCCATAATACGGCTTATCACGGCTACTGGGCGCGGGACTTCAAGAAGACCAATCCGGCCTACGGAACGATGCAGGACTTC

AAAAACCTGATCGACACCGCGCATGCGCATAACATAAAAGTCACATCGACTTTGCACCGAACCATACATCTCCGGCTTCTTCGGATGAT
CCTTCCTTTGCAGAGAACGGCCGCTTGTACGATAACGGCAACCTGCTCGGCGGATACACCAACGATACCCAAAATCTGTTCCACCATTA
TGGCGGCACGGATTTCTCCACCATTGAGAACGGCATTTATAAAAACCTGTACGATCTGGCTGACCTGAATCATAACAACAGCAGCGTCG
ATGTGTATCTGAAGGATGCCATCAAAATGTGGCTCGACCTCGGGGTTGACGGCATTCGCCTGGACGCGGTCAAGCATATGCCATTCGGC

Primer 3
TGGCAGAAGAGCTTTATGTCCACCATTAACAACTACAAGCCGGTCTTCACCTTCGGCGAATGGTTCCTTGGCGTCAATGAGATTAGTCC

GGAATACCATCAATTCGCTAACGAGTCCGGGATGAGCCTGCTCGATTTCCGCTTTGCCCAGAAGGCCCGGCAAGTGTTCAGGGACAACA
CCGACAATATGTACGGCCTGAAAGCGATGCTGGAGGGCTCTGAAGTAGACTATGCCCAGGTGAATGACCAGGTGACCTTCATCGACAAT
CATGACATGGAGCGTTTCCACACCAGCAATGGCGACAGACGGAAGCTGGAGCAGGCGCTGGCCTTTACCCTGACTTCACGCGGTGTGCC
TGCCATCTATTACGGCAGCGAGCAGTATATGTCTGGCGGGAATGATCCGGACAACCGTGCTCGGATTCCTTCCTTCTCCACGACGACGA

Primer 4
CCGCATATCAAGTCATCCAAAAGCTCGCTCCGCTCCGCAAATCCAACCCGGCCATCGCTTACGGTTCCACACAGGAGCGCTGGATCAAC

AACGATGTGATCATCTATGAACGCAAATTCGGCAATAACGTGGCCGTTGTTGCCATTAACCGCAATATGAACACACCGGCTTCGATTAC
CGGCCTTGTCACTTCCCTCCCGCAGGGCAGCTATAACGATGTGCTCGGCGGAATTCTGAACGGCAATACGCTAACCGTGGGTGCTGGCG
GTGCAGCTTCCAACTTTACTTTGGCTCCTGGCGGCACTGCTGTATGGCAGTACACAACCGATGCCACAGCTCCGATCATCGGCAATGTC
GGCCCGATGATGGCCAAGCCAGGGGTCACGATTACGATTGACGGCCGCGGCTTCGGCTCCGGCAAGGGAACGGTTTACTTCGGTACAAC
GGCAGTCACTGGCGCGGACATCGTAGCTTGGGAAGATACACAAATCCAGGTGAAAATCCCTGCGGTCCCTGGCGGCATCTATGATATCA
GAGTTGCCAACGCAGCCGGAGCAGCCAGCAACATCTACGACAATTTCGAGGTGCTGACCGGAGACCAGGTCACCGTTCGGTTCGTAATC
AACAATGCCACAACGGCGCTGGGACAGAATGTGTTCCTCACGGGCAATGTCAGCGAGCTGGGCAACTGGGATCCGAACAACGCGATCGG
CCCGATGTATAATCAGGTCGTCTACCAATACCCGACTTGGTATTATGATGTCAGCGTTCCGGCAGGCCAAACGATTGAATTTAAATTCC
TGAAAAAGCAAGGCTCCACCGTCACATGGGAAGGCGGCGCGAATCGCACCTTCACCACCCCAACCAGCGGCACGGCAACGATGAATGTG

Primer 5 Primer B
AACTGGCAGCCTQ"TAGGCACTTGCAAGGTAAGCAAGCGGCTCCGGGTAGAGGCTCGGGGCCGCTTGTTACGTTATGTGGGGGAAAGG

TGCTATAGGGTCTTGCCTCCACACGCACGATTCTTAAGGTGTATTCACTGACCATAAAAGTACCCCAAGGATTTATCGATAAAACAAAT
GGAAACTCCTGCATTTCATCCCTTATAATTGATTAGAAAGGCCCGTTTTTAAGTGTGTATATATTTTATCGTGACGGCAATGGTTCTTT

AGATGACTACACATTAGACATCAATGAAGAAGGAGAACTT
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Appendix 8 DNA alignment of CGTase from Paenibacillus sp RIBOL, T16 and Al 1
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ndix 9: Deduced amino acid alignment of CGTase frompaenibacitius $p

éggf T16 and Al'1

Score
96
97
99

Len(aa)

SeqB Name

Len(aa)

SeqA Name

pT 713
713
713

Ail
Ail

2
3
3

732
732
713

PRB
PRB
pT

(1.83) multiple sequence alignment
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