
����� 2 

��	
� ������ ���������� 

��	
� 

1. 	������ 

1.1. 	���������
������������ (Analytical grade) 

��������	
� ������������ 
5-Bromo-4-chloro-3-indolyl phosphate, toluidine salt (BCIP) Sigma 
Absolute ethanol BDH 
Acetic acid J.T. Baker 
Acrylamine Fluka 
Ammonium persulfate Fluka 
Bovine serum albumin(BSA) Sigma 
Brilliant blue R Sigma 
Chloroform LAB-SCAN 
Dithiothreitol(DTT) USB 
Ethylenediaminetetraacetic acid(EDTA) Merck 
Glucose Fluka 
Glycerol Fisher 
Glycine BDH 
Hydrochloric acid Merck 
Magnesium chloride Merck 
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	���������
������������ (Analytical grade) ./� 

Methanol LAB-SCAN 
N,NH-methylene-bis-acrylamide Merck 
Nitro blue tetrazolium chloride (NBT) Sigma 
Potassium acetate Merck 
Potassium chloride Fluka 
Sodium acetate Merck 
Sodium azide Fluka 
Sodium chloride LAB-SCAN 
Sodium hydroxide pellets BDH 
Sodium Lauryl sulphate Aps Ajax Finechem 
Tris base Fluka 
Tryptone Himedia 
Tween 20 USB 
Yeast extract USB 

 

1.2. 	���������
��0������1� (Molecular biology grade) 

��������	
� ������������ 
100 bp DNA ladder Promega 
Agarose Promega 
Ampicilin Sigma 
Anti-human IgG conjugated Alkaline Phosphtase Promega 
BamHI Promega 
Deoxynucleotide Triphosphates (dNTP) Promega 
EcoRI Promega 
Ethidium bromide Sigma 
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	���������
��0������1� (Molecular biology grade) ./� 

Glutathione sepharose 4 Fast Flow GE-health care 
Isopropyl β-D-thiogalacto-pyranosi(IPTG) USB 
Lysozyme Sigma 
NotI Promega 
QIAprep® Miniprep Kit Qiagen 
SalI Promega 
T4 DNA Ligase Promega 
Taq DNA polymerase Qiagen 
Thrombin solution  Sigma 
Wizard SV Gel and PCR Clean-Up system Promega 

 

2. ��������1 

Escherichia coli ��WX�YZ[\ Top 10 FH 
���]�^_ Genotype: F' (Tetr), mcrA delta 
(mrr-hsdRMS-mcrBC), phi 80 delta lac delta M15, delta lacX74deoR, recA1, araD139, delta (ara, 
leu) 7697, galU, galK, lambda-, rpSL (strr) endA1, nupG e�]����� Invitrogen f�_��g
�Y�Z��\h�Yi\ 

Escherichia coli ��WX�YZ[\ BL21 
���]�^_ Genotype: F- ompT, hsdSB (rB- , m B-), 
gal, dcm e�]����� Invitrogen f�_��g�Y�Z��\h�Yi\ 

Burkholderia pseudomallei W�jk
l
�]���_[��WX�YZ[\ hW]ki�e�]���fmnWi�nWo�	�
��
��Woip�� qYlnWe[���n��W� 	^_hX�Wg����\ 
q�n��W���W�jr��Y	��Y��\ 

3. 
���7���8��� 

pGEM®-T Easy ����� Promega 
pGEX-4T-1 ����� GE-Health Care 
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4. 
���7���.:����	�1	�;�< (Oligonucleotide primer) 

Primers 
name 

Forverse primer Reverse primer 

Bp7 CGGATCCATGCAACTGATCGAAG GGGTACCACGGCCGGATGCGTT 
bipD CGGATCCATGAACATGCATGTCG GCGGCCGCTCAGATCTGCAG 
Bp3 Sc1 GGATCCATGCGCTAGTGGCTGAT CGAATTCTCACTTCATCAGGCGCT 
Bp3 Sc2 GGATCCATGACGAAAAAATCCGC GTCGACTCACTTCATCTGCACCGA 

5. .���1/�AB���� 

��n�Wl�jp���
���s��sY]���i��jhlj��]�ftY 2 ]�[l
i�jY�u p���
e�]���fmnWi�nWo�	�

����Woip�� 27 ��n�Wl�j h�_p���
e�]������k
lki��ftYo�	�
����Woip�� 90 ��n�Wl�j hlj�ftY p���
e�]
���fmnW�����i���u�h	�����W���Yv 46 ��W p���
r�j������k
lki�fmnWi�nWo�	��i���u� 24 ��W h�_p���
e�]���
��e�	����i 20 ��W 
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������ 

q��ik
o	��pY���wxne\�y�q���y� PCR rY�i 0.2 
�������� 
q��ik
o	��pY���wxne\ rY�i 1.5 
�������� 
�	����j���j 2 �y�hqYlj �[lY 2200 C SCS (Precisa) 
�	����j���j 4 �y�hqYlj �[lY AB 204 (Mettler Toledo) 
�	����j�rWl�h	n	[
�[^qz�
�ki� (Labline) 
�	����jn�i]��i�i]��Yh�j �[lY Lambda 25 (Perkin Elmer) 
�	����jn�i]��i�i��Yh�j (BIO | RAD) 
�	����jq
[Yh�j�qn��Wjh��ujo�}_ (SORVALL-Pico) 
�	����jq
[Yh�j�qn��Wjh	n	[
�[^qz�
�ki� �[lY RC 5B (SORVALL) 
�	����j�rWl�h��ujo�}_ The Belly Dancer (STOVALL) 
�	����j�rWl���
��� Vortex | 2 GENIE (Scientific Industries) 
�	����jel�W]�_h�kw Power Supply �[lY 1000/500 (BIO | RAD) 
�	����j Horizblot electrophoresis transfer �[lY AE | 6675 & AE | 6675L (ATTO) 
��� Laminar flow �[lY Nu | 425 | 400E (NUAIRE) 
�	����jn�i pH (Cyberscan) 
���l
���u� (Heraeus) 
���h�lhr�j | 70�C (SANYO ULTRA FLOW) 
���h�lhr�j | 20�C (SANYO) 
���h�l�W�Y (SANYO) 
�	����j����	���Y���Wj	n�
�����j (Sonicator) 
q
��Y��j	n�
i�Y�[lY HA | 300MII (Fourday) 
����hq�j (Labline) 
�	����jn�i]��i�i]��Yh�j UV �[lY Ultraspec III (Pramacia) 
�	����j�X��
f��
�^i����Y�� (Gene Amp® PCR System 9700) 
Nitrocellulose membrane (BioTrace®NT) 
]�_i��]��j���\ 3 (Whatman®) 
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���������C�1 

1. ���	��
D��D�DB���
���7���C�� B. pseudomallei  

Yy�o	o�Y��i��Wnv r�j B. pseudomallei (qYlnWe[���n��W� 	^_hX�Wg����\ 

q�n��W���W�jr��Y	��Y��\) e�]��q��n[�Ykf���uWj�X��
ey�YnYsY��q���q�n (LB broth) l
���
�[^qz�
� 37 oC �ftY�n�� 16-18 �
. e�]Y�uYYy�Yuy����uWj�p��\���ki�kfq
[Y�qn��Wj 17,100 g Y�Y 2 Y��� 
�X����]�_]�Y�p��\������j]�� ��Yuy����uWj�p��\��uj Yy��_]�Y�p��\���ki�
��y�sq��p��\h�]  i�nW]��
���
�w�w��\ TE 567 µl, 10% SDS 30 µl, protease K 3 µl ��
sq��r��]�Y l
����[^qz�
� 37 oC Y�Y 1 
�
.  q��jY�uY���
 5 M NaCl 100 µl h�_ CTAB/NaCl 80 µl ��
sq��r��]�Y l
����[^qz�
� 65 oC Y�Y 
10 Y��� �X����]�_]�Yof���Y �
���	��n��Yy�����_��W 
�hW]of���Y��]i�nW]�����
 
phenol/chloroform/isoamyl alcohol �jkf 1 ��l�r�j����_��W (780 µl) e�]Y�uY��
sq��r��]�Y ]l�Y
Yy�kfq
[Y�qn��Wj��� 17,100 g Y�Y 10 Y��� ����_��W���ki�e_hW]��uY i�i����_��Ws��lnYYkf
s�lsYq��isq
l h��n���
 Isopropanol 0.6 ��l�r�j����_��W���i�ir�uY
�ki� Yy�kfq
[Y�qn��Wj���
	n�
���n 17,100 g Y�Y 10 Y��� �� Isopropanol ��uj h��n���j�_]�Y DNA ���ki�i�nW 70% EtOH 500 
µl Yy�kfq
[Y�qn��Wj���	n�
���n 17,100 g Y�Y 10 Y��� �� EtOH ��uj e�]Y�uY�y�sq�hq�j h��n�_��W
�_]�Yi�nW Yuy����k
l
�k���Y (DI water) ��
	n�
���j]�� q�f��
�^ DNA ���ki�i�nW]��n�i O.D. 
��� 260 nm. h�_q�f��
�^of���Y���fY�f���YoiWn�i OD. ��� 280 nm. h�_��ne��	[^z�X DNA ���
ki�oiW]���y� gel electrophoresis 

2. ����8��������1�����	�EC
:�1F�����1��0�DB/  

�y� PCR �X����X��
f��
�^W�Y����Yse oiWs�� Primer �����]hh�ijsY����j��� 4 
oiW��g�W��Ykp
\��iey��X�_���h�ij�W�lY pGEX 4T-1 vector i�j��f��� 7 
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��f��� 7 Expression vector (pGEX-4T-1) ���s��sY]���i��j h�ij�y�hqYlj fusion protein 

(Glutathione S-transferase: GST) h�_�y�hqYlj��Ykp
\��iey��X�_r�j�n	����\ ���s��sY
]��h��]W�Y������j]��
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����j��� 4 h�ij Primers ���s��sY]���X��
ey�YnYW�Y��uj 4 �Y�isY]���i��j 
 
Primers name   Size(bp) 
 

Bp7 

 
Forverse primer 

     BamHI 
CGGATCCATGCAACTGATCGAAG 

 
813 

  
Reverse primer 

EcoRI 
GGGTACCACGGCCGGATGCGTT 

 

 

BipD 

 
Forverse primer 

     BamHI 
CGGATCCATGAACATGCATGTCG 

 
933 

  
Reverse primer 

       NotI 
GCGGCCGCTCAGATCTGCAG 

 

 

Bp3 Sc1 

 
Forverse primer 

  BamHI 
GGATCCATGCGCTAGTGGCTGAT 

 
462 

  
Reverse primer 

      EcoRI 
CGAATTCTCACTTCATCAGGCGCT 

 

 

Bp3 Sc2 

 
Forverse primer 

   BamHI 
GGATCCATGACGAAAAAATCCGC 

 
738 

  
Reverse primer 

     SalI 
GTCGACTCACTTCATCTGCACCGA 
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����_��W���s��f�_]�i�nW DI water 11 µl, 10x PCR buffer 5 µl, 5 mM dNTP 2 
µl, 25 mM MgCl2 3 µl, 50 pmol Forward primer 2 µl, 50 pmol Reverse primer 2 µl, 100 ng/µl 
DNA template 1 µl h�_ 2.5 unit Taq DNA polymerase 1 µl ��
�lnY����_��W��ujq
isq��r��]�Y 
h�_s���z�n_sY]���y�f��]���W�i�jY�u ��� initial denaturation 95 oC 5 Y��� 1 ��, denaturation 95 oC 
15 n�Y���, annealing 45 oC 30 n�Y��� h�_ extension 74 oC 90 n�Y��� 30 �� h�_ extension 74 oC 
15 Y��� 1 �� h�_��ne���� PCR ���ki�oiW]���y� gel electrophoresis �z�n_]���y�f��]���W�
i�j]�l�n s��sY]���X��
ey�YnYW�Y Bp7, bipD, Bp3Sc1 h�_ Bp3Sc2 

3. 	�:�A8��	��
�0�G	�D
1E�:����.��� pGEM T-easy �8M��.��C���N�
����	����10/��	�1 
DNA (�	
AE��0��� 8) 

Yy����������ki�e�] PCR kf�y� gel electrophoresis e�]Y�uYhlj�e��lnYqY��jkf
W��
 EtBr �X���s���f��W���W]��e����k
lki�W��
 oiW��i��j�lnY����ftYW�Y������j]�� �
������W]� 
�e����W��
 EtBr Yy��e������iki�kf�y�sq����[�Z��i�nW Wizard SV Gel (Promega) q�f��
�^ DNA 
���ki�i�nW]��n�i OD. ��� 260 nm. 

W�Y���ki�e�]]���y� PCR oiWs����Ykp
\ Taq polymerase f��W��W DNA e_
��� 
A W��Y��]
� p��j��
��������
�l��r��]��n	����\ pGEM T-easy p��j
��� T W��Y��]
����f��W��W 
DNA i�nW��Ykp
\ ligase ki���Y�� oiW����_��W
��lnY��
 i�jY�u DI water 10.5 µl, 10x ligation 
buffer 1 µl, �n	����\ pGEM T-easy  0.5 µl, DNA 7 µl h�_ T4 DNA ligase 1 µl ��
sq��r��]�Y 
l
�[^qz�
���� 4 oC �ftY�n�� 16-24 �
. 

e�]Y�uYi�i����_��W���
�X���
�i��]��
r��j��Y s�l�jsY����_��W competent 
cell ��
sq��r��]�Y��v h�lsYYuy�hr�j 30 Y��� h��nYy�kfl
����[^qz�
� 42 oC Y�Y 90 n�Y��� 	�
�n��Yy���]
�h�lsYYuy�hr�j��Y�� 5 Y��� e�]Y�uY���
Yuy����uWj LB broth 800 µl Yy�kfl
 oiW]���rWl�
����[^qz�
� 37 oC Y�Y 2 �
. 	��n��Yy�����_��W�p��\���ki� 50-150 µl kf�]���W�jY��q��hr�j 
LB agar ������
 80 µg/ml ampicillin l
��� 37 oC Y�Y 16-18 �
. 

Yy�o	o�Y�����e���Ye�Y�X�_���uWji�j]�l�n 
��X��
f��
�^�p��\sY��q�� LB broth 
������
 80 µg/ml ampicillin l
��� 37 oC Y�Y 16-18 �
. Yy�Yuy����uWj�p��\kfq
[Y�qn��Wj�X����]�_]�Y
���	n�
���n 9,500 g 1 Y��� ��Yuy����uWj�p��\��uj ���
����_��W I (50mM glucose, 25mM Tris-HCl pH 
8.0 h�_ 10mM EDTA) �jkf 100 µl ��uj��ujkn� 5 Y��� ����[^qz�
�q��j ���
����_��W II (0.2N 
NaOH, 1% SDS) 200 µl ��
sq��r��]�Yh�lsYYuy�hr�j 5 Y��� ���
����_��W III (5 M Potassium 
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acetate, glacial acetic acid) 300 µl ��
sq��r��]�Yh�lsYYuy�hr�j 30 Y��� Yy�q
[Y�qn��Wj�X���
�]�_]�Yof���Y���	n�
���n 14,000 g 15 Y��� i�i�lnYs�lsYq��isq
l ���
 Isopropanol 1 ��l�r�j
f��
��� ��uj��ujsq��]�_]�Y   ��� -20 oC Y�Y 30 Y��� q
[Y�qn��Wj���	n�
���n 14,000 g 15 Y��� ��
�lnYs�l��uj  h��n���j�_]�Y DNA ���ki�i�nW 70% EtOH 500 µl Yy�kfq
[Y�qn��Wj���	n�
���n 14,000 
g Y�Y 5 Y��� �� EtOH ��uj e�]Y�uY�y�sq�hq�j �_��W�_]�Yi�nW Yuy�f��ge�]����Y ��
	n�

���j]�� h�_��ne��X���
�i ���ki�oiW]���y� gel electrophoresis �f��W���W]��n	����\���k
l
�
��uYW�Y �n
kf��j��ne��X���
�i��]��
 oiW]����ii�nW��Ykp
\��iey��X�_ p��j��uYW�Y���
��ih��]�r��kfsY�n	����\ pGEM T-easy e_�����
�l�]�Y��j�y�i��� EcoRl 
�����_��Wi�jY�u 
X���
�i 2 µl, 10x buffer H 2 µl, EcoRl 0.5 µl, DI water 15.5 µl ��
sq��r��]�Y l
����[^qz�
� 37 
oC r��
	�Y ��ne���� oiW]���y� gel electrophoresis 

Yy�X���
�i����]�iki��ljkf��ne���y�i���i����Y��sYW�Y i�nW�	����j ABI 
PRISM 377 DNA sequencer (Applied Biosystems) Yy���]��q��y�i������ki� kfn��	��_q\i�nW
of�h]�
 Blastx h�_���W]���WW�Y���
i�nWof�h]�
 ClutalX h�_Gendoc 

4. 	�:�A8��	��
 (pGEX 4T-1) �0�G	� �8M���	
A���D�.��C��1�����	�EC (�	
AE��0��� 8) 

4.1. D���8��	��
�0�G	��S:��B����C:��:�� 

Yy�X���
�i��]��
����]�iki�e�]r�� 3 p��j�l�Y]����ne��h��nnl��ftYX��� 

�i��]��
 pGEM T-easy 
���ii�nW��Ykp
\��iey��X�_�����]hkn�sY primer r�jW�Yh�l�_W�Y 
(i�j����j��� 4) h�_X���
�i pGEX 4T-1 e_��]��ii�nW��Ykp
\��iey��X�_�q
��Y]������isYX
���
�i ��]��
 pGEM T-easy e�]Y�uY��ne����]����iey��X�_ i�nW gel electrophoresis oiW
���W]� X���
�i pGEX 4T-1 ���k
lki���ii�nW��Ykp
\ h�_100 base pair marker 

�y����[�Z������_��W DNA(��uYW�Y h�_/q���X���
�i������j]��) i�nW Wizard 
SV Gel (Promega) q�����eYy�X���
�i������j]��
��]�_]�Y DNA i�nW�]���op�i�W
�_p����
oiW���
 3 M sodium acetate �jkf 0.1 ��l�r�j����_��W DNA e�]Y�uY���
 absolute EtOH 2.5 ��l�
r�j����_��W Yy�kf�]�_]�Y��� |70oC Y�Y 30 Y��� e�]Y�uYf��Y�]�_]�Y��� 10,000 g 10 Y��� 
h��n���j�_]�Yi�nW 70% EtOH 500 µl  f��Y�]�_]�Y��� 10,000 g 10 Y���  h��n�y�sq��_]�Yhq�j  

��uYW�Y h�_�n	����\ (pGEX 4T-1) e_��]Yy�
������
�l�]�Y i�nW��Ykp
\k��]� 
(ligase) oiWs���lnYf�_]���lY�i�Wn]����]�l�nkn�sYr�� 3 h�_Yy�����_��W���
�X���
�i��]��
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�r����l�p��\�e����Y E. coli: BL-21 i�nW�z�n_�i�Wn]�Y]����]�l�nkn�sYr�� 3 h�_	�i����]�p��\���
�X
���
�i��]��
 pGEX i�nW 100 µg/ml ampicillin sY��q�� LB agar 

4.2. .��C	��8��	��
�0�G	�����10/E��B����C:��:�� 

]����ne���p��\�e����Y E. coli: BL-21 nl�
���uYW�YsYX���
�i��]��
 e_s��n�Z� 
PCR oiWs���z�n_�i�Wn]�r�� 2 oiW
�r�uY��Yi�jY�u  

���uWj�X��
ey�YnY�p��\oiW�r��Wo	o�Y�e�]r�� 4.1 �jsY��q�� LB-broth 1 ml ������
 
100 µg/ml ampicillin l
��� 37 oC Y�Y 16-18 �
. Yy�Yuy����uWj�p��\kfq
[Y�qn��Wj�X����]�_]�Y
�p��\���	n�
���n 9,500 g 1 Y��� ��Yuy����uWj�p��\��uj �_��W�_]�Y�p��\i�nWYuy�f��ge�]����Y 100 
µl ��
sYYuy��i��i 10 Y��� �y�sq��W�Y e�]Y�uYf��Y�]�_]�Y]�]�p��\ h��ni�i����_��Ws�kfs���y� 
PCR �l�kf oiWs���j	\f�_]�r�j PCR ��lY�i�Wn]�r�� 2 X���
��uj�y� PCR ]��p��\�e����Y���
�
h�l X���
�i�f�l�v �X���	n	[
]���y� PCR kfi�nW 
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��f��� 8 h�ijr�uY��Y ]������jX���
�i��]��
 pGEM T-easy h�_ pGEX-4T-1 �Z��W��[fsY

q�nr�� 3 h�_ 4 
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5. ����	
A���S�AD�.���0�G	� (Fusion protein) E���������1�������N����	����U 

5.1. ����	
A���D�.���0�G	� E� E. coli BL-21 

Yy�o	o�Y������ne��nl�
���uYW�Ye�]r�� 4.2 kf���uWj�X��
ey�YnYsY LB broth ������
 
100 µg/ml ampicillin l
��� 37 oC Y�Y 16-18 �
. e�]Y�uY�l�W���u��jsY LB broth (oiWs��f��
��� 
1:10) ���uWj�l�kfeYki�	l�]��i�i]��Yh�j��� 600 nm �W�lsY�lnj 0.5-0.7 (f�_
�^ 1-1.5 �
.) h��n
hljYuy����uWj�p��\��]�ftY 2 �lnY i�jY�u ��n�Wl�j���k
l���
 1mM IPTG h�_��n�Wl�j������
 1mM IPTG 
X���
]�YY�u]�ki��y��[i	n	[
��]�[i	�� �p��\ E. coli: BL-21 ���
��n	����\ pGEX h�lk
l
���uYW�YoiW
hlj�ftY��j�[i��lY]�Y	�� ��n�Wl�j���k
l���
 IPTG h�_��n�Wl�j������
 IPTG Yy�kfl
f�_
�^ 3-4 
�
. �X����qY��WnYy�sq�����jof���Y h�_Yy�Yuy����uWj�p��\���ki�kfq
[Y�qn��Wj���	n�
���n 13,000 g Y�Y 
10 Y��� e�]Y�uY��Yuy����uWj��uj Yy��_]�Y�p��\���ki� 
����
 lysis buffer 200 µl �l�Yuy����uWj�p��\ 1 ml 
h�_ lysozyme sq�
�	n�
�r�
r�Y�[i���W�ftY 1 mg/ml l
sYYuy�hr�jY�Y 30 Y��� e�]Y�uYYy�kf�y�sq�
�p��\h�]i�nW	���Y���Wj (sonicator) 6 	��ujv �_ 10 n�Y��� (250 W) (����_��W�p��\e_���j�W�Y
���i�n��) Yy�����_��W���ki�kff��Y�]�_]�Y���	n�
���n 13,000 g ��� 4oC Y�Y 20 Y��� i�i
����_��Wof���Y�lnY����_��WsY lysis buffer �]�kn� (�lnY����_��W; soluble) h�_�_��W�_]�Y
of���Y���ki�i�nW phosphate buffer (PBS) ��
	n�
���j]�� (�]��lnY���k
l�_��W; insoluble) �]�
����_��Wof���Y���ki�sY��� |20o C �X�����ne��of���Y���ki�i�nW]���y� SDS-PAGE h�_q�
f��
�^of���Yi�nWn�Z� lowry (Lowry et al., 1951) 

5.2. ����N����	����UD�.���0�G	� (Fusion protein)  

5.2.1. �N����	����U
:�1 Glutathione-s-transferase bead (GST-bead)  

l
of���Y�p��\ ]� GST-bead sY������lnY 1:1 ����[^qz�
�q��j  �ftY�n�� 1 
���no
j  �
���	��n��  q
[Y�qn��Wji�nW	n�
���n 180 g 10 Y���  i�iof���Y���k
lki�e�]��
�i bead 
��]  e�]Y�uY���j�
�i bead i�nW  PBS buffer ��ujq
i 10 	��ujoiWh�l�_	��ujs��f��
�^�w�w��\ 10 ml 
�l�f��
�^�
�i bead 1 ml q
[Y�qn��Wj���	n�
���n 180 g �ftY�n�� 10 Y��� �_of���Y��]��
���e�]� 
bead ��]oiWs�� elution buffer ( 20 mM reduced glutathione + 50 mM Tris-HCl, pH 8.0 ) 1 ml l
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kn�����[^qz�
�q��j 30 Y��� �
���	��n��q
[Y�qn��Wj�
�i bead �j i�nW	n�
���n 180 g s���n�� 5 Y��� 
i�i�lnYs��]�kn� �y�]���_of���Ypuy���] 2 	��uj  ��ne����]���y����[�Z��i�nW 12% SDS-PAGE   

�X���q�f��
�^of���Y��]��
����y����[�Z�� e_���j]y�e�i glutathione ��]oiWn�Z� 
dialysis i�nW 25 mM Tris buffer pH 7.5 Yy�of���Y��]��
���ki� e�]]���y����[�Z��s�lsY�[j dialysis 
���
�rY�i��i
n�o
��][� 12,000 kDa oiWs��f��
���r�j buffer �ftY 4000 ��l�r�jf��
���of���Y
r�uYkf  s���n�� dialysis �Wl�jY��W 24 ���no
j����[^qz�
� 4o C oiW�f���WY buffer �[]v 12 ���no
j  
q��je�]Y�uYe�jf��
�^of���YoiWn�Z� Lowry 

5.2.2. ���.�
D�.����M���./� (Glutathione-s-transferase) ���
:�1 thrombin  

l
of���Y�p��\ ]� GST-bead sY������lnY 1:1 ����[^qz�
�q��j �ftY�n�� 1 
���no
j �
���	��n�� q
[Y�qn��Wji�nW	n�
���n 180 g 10 Y���  i�iof���Y���k
lki�e�]��
�ibead ��]  
e�]Y�uY���j�
�ibead i�nW  PBS buffer ��ujq
i 10 	��ujoiWh�l�_	��ujs��f��
�^�w�w��\ 10 ml �l�
f��
�^�
�ibead 1 ml q
[Y�qn��Wj���	n�
���n 180 g �ftY�n�� 10 Y���  q��je�]Y�uY���
 PBS buffer 1 
ml �jkf f��
����n
]�e_�ftY 2 ml e�]Y�uY���
 thrombin 15 µl (1 µg/ml) �jsY beads l
���
�[^qz�
� 25o C Y�Y 12-16 �
. f��Y�]���	n�
���n 180 g �ftY�n�� 10 Y��� e�]Y�uYi�i����_��W�lnY
s��]�kn� h�_���
 PBS buffer 1 ml �jkf��
sq��r��]�Y �y�puy���] 2 	��uj ��ne����]����i
of���Y GST i�nW 12% SDS-PAGE h�_q�f��
�^of���Yi�nWn�Z� Lowry oiWq�]�]�f��
�^ 
thrombin ���
��W�lsY����_��W 

q��je�]�����iof���Y������j]����]kfh��n e_�q���of���Y GST ���W�je�]� bead 
�W�l e�j�_of���Y GST ��]i�nW elution buffer �q
��Yi�j���]�l�n
�h��nr��j��Y �i��of���Y���
����ki� ]���n�Wl�jp���
����i���fmnWi�nWo�	 �
����Woip�� 

5.2.3. �N����	����U
:�1 Gel extraction 

Yy�����_��Wof���Y��]��
 
�hW]i�nW 12% SDS PAGE e�]Y�uY��i�e��lnY
qY��jkfW��
����
f]�� �lnY�e�����q���Yy�kfh�lsY running buffer �
���W��
�e�����eh��n sq�Yy��e����
W��

����W]��e����k
lki�W��
e�]Y�uY��i�e���j�lnY���
�of���Y������j]��oiW���W]��e����W��
�� 
�
�����i�e�����eh��n sq�Yy��e������iki����ji�nW PBS buffer e�]Y�uYs�l�jsY dialysis bag (12 kDa cut-
off) X���
]����
 PBS buffer �jkf 2 ml fxif�]�[jsq��Y��oiWsq�
�w�j��]�g�q���Y��W����[i 
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e�]Y�uYYy�kfhW]of���Y��]e�]�e�i�nWn�Z� gel electrophoresis (120 volt 1 hr) ����eh��nsq�i�i��� 
����_��Wof���YsY�[j��]
� h��nYy�kf dialyze hW]��� SDS i�nW 20 mM Tris pH 7.5 e�]Y�uY
��ne����]���y����[�Z��i�nW 12% SDS-PAGE h�_q�f��
�^of���Yi�nWn�Z� Lowry 

6. �.��1�B�������]0�
0
B��
:�1 	������1�B��� E. coli (BL-21)  

����W
����_��W�p��\ i�nW]���X��
ey�YnY E.coli: BL-21 ���
� vector pGEX sY LB 
broth ������
 100 µg/ml ampicillin l
��� 37 oC Y�Y 16-18 �
. e�]Y�uY�]�_]�Y�p��\oiWq
[Y
�qn��Wji�nW	n�
���n 13,000 g Y�Y 20 Y��� ��Yuy����uWj��uj ���
 TBS buffer pH 7.4 �jkf 3 ml e�]Y�uY
�y�sq��p��\h�]i�nW]��Yy�kfh�l��� |70o C Y�Y 10 Y��� h�_�y�sq��_��W����[^qz�
�q��j �y�puy� 6 
	��uj h�_�l�i�nW]��s�� sonicator 6 	��ujv �_ 10 n�Y��� (250 W) Yy�����_��W�p��\���ki� kf�	���
Y nitrocellulose membrane ��ujsq�hq�j e�]Y�uY l
�

��YsY 2% skim milk sY TBST (TBS + 
0.02% Tween20) ����[^qz�
�q��j Y�Y 1 �
. ���j�

��Y i�nW TBST 3 	��ujv �_ 10 Y��� h��nYy�
h�lY membrane ���ki�kfl
]� p���
���ki� l
����[^qz�
�q��j Y�Y 10 Y��� �X���hW]���h�Y���i� ���
ey��X�_]� E.coli: BL-21 ��]kf �y�puy�ey�YnY 3 	��uj Yy�p���
���ki��e��e�j 1:2000 ]� 0.02% sodium 
azide sY TBST h�_�]���� 4o C eY]nl�e_Yy�kfs��  

7. .��C	������CN��8��S�AD�.���0�G	�  

of���Y��]��
���e_�i��r�uYh�]�l�p���
�n
 (pooled serum) s��f��
�^of���Y
�n
 42 µg/µl �y�q��]��q�	n�
kn h�_	n�
ey��X�_ s��f��
�^of���Y���[�Z�� 6 µg/µl oiWYy�
of���Y
�hW]i�nW 12% SDS-PAGE s��]�_h�kww�� 90 volts Y�Y 2 �
. hlj�e����ki�e�] SDS-
PAGE ��]�ftY 2 �lnY i�jY�u �lnY���qY��jYy�kfW��
i�of���Y h�_�lnY�����jYy�kfW��Wof���Y�jY 
nitrocellulose membrane i�nW�	����j�l�Wof���Y oiWs��]�_h�kww�� 140 mA Y�Y 3 �
. Yy�h�lY
�

h�Y l
sY 2% skim milk sY TBST oiW�rWl�����_��W���i�n������[^qz�
�q��j Y�Y 1 �
. 
���j�

��Y i�nW TBST 3 	��ujv �_ 10 Y��� Yy�h�lY�

��Y kfl
]� primary antibody (p���
) 
�e��e�j 1:2,000 ]� TBST (�y�q��]���i��r�uY��Yh�]�l�p���
�n
) �ftYi�jY�u ��n�Wl�jp���
e_
hlj��]�ftY 4 ]�[l
i�jY�u p���
e�]���fmnW�����i���u� �
����Woip�� ���k
lki�i�ip�i�nW����_��W�p��\ 
E. coli, p���
e�]���fmnW�����i���u� �
����Woip�� ���i�ip�i�nW����_��W�p��\ E. coli, p���
e�]	Y
f]�����i�ip�i�nW����_��W�p��\ E. coli h�_p���
e�]���fmnW�����i���u�h	�����W���Yv ���i�ip�i�nW
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����_��W�p��\ E. coli l
Y�Y 1 �
. l
oiW�rWl�����_��W���i�n������[^qz�
�q��j ���j�

��
Yi�nW TBST 3 	��ujv �_ 10 Y��� Yy�h�lY�

��Y kfl
]� secondary antibody (anti-human IgG 
conjugated alkaline phosphatase)  ����e��e�j 1:25,000 ]� TBST l
oiW�rWl�����_��W���i�n�����
�[^qz�
�q��j Y�Y 1 �
. ���j�

��Yi�nW TBST 3 	��ujv �_ 10 Y��� ���
 substrate ��uj��ujkn�
f�_
�^ 10-15 Y��� h��n��j�]���i�nW���f�l� ����]�ih���ey��X�_ (�f��W���W]� h�lY����i��
]�p���
�
����Woip��) sq����ftYn] h�_k
l�]�ih���sq����ftY� of���Y��]��
���sq���n]
]���n�Wl�jp���
�n
r�j���fmnW����ftYo�	 �
����Woip�� h�_sq����]���n�Wl�jp���
	n	[
p��j
hlj��]�ftY]�[l
i�jY�u ]�[l
��n�Wl�j���
�e�]�����e�	����i h�_]�[l
��n�Wl�jr�j���fmnWi�nWo�	��i
���u����Yv ���k
ls�l���u� B. pseudomallei e_Yy�
���ne�� ]�p���
h�l�_��W �X���q�	n�
kn h�_
	n�
ey��X�_r�jof���Y �l�]��Yy�kfs���X���]����neo�	 �
����Woip�� n�Z�	y�Yn^h�iji�j����j
��� 5 
 
����j��� 5 h�ij]��	y�Yn^	n�
kn h�_	n�
ey��X�_r�jof���Y�l�]����neo�	 (i�ihf�je�] 

Wild, 2001) 
 

�z�X]���ftYo�	 
��]���i�� 

��i���u� k
l��i���u� 
���ftYn] A B 
���ftY� C D 
�n
��ujq
i A+C B+D 

 
	n�
kn = A/(A+C) 

	n�
ey��X�_ = D/(B+D) 
 


