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Using Mini-Tn10 Transposon System to Research the 
Genes Involved in Biofilm Formation in Bacillus 
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Abstract: Biofilm has great influence for bacteria to resist the harm from outer environment. Its form-

ing and development are controlled by many different genes. In this research, an insertional mutagene-

sis library of a wide type Bacillus amyloliquefaciens NK10.BAhjaWT was built via mini-Tn10 trans-

poson system to find out genes involved in biofilm formation. Four such genes have been screened, in 

which, citB, citG, gpsA are all related to the energy metabolism. The function of another gene of yvfB is 

unknown. In a word, mini-Tn10 transposon system was proved to be efficient and stable in Bacillus. 
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Fig. 1  Insertion of pIC333 into chromosome 
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1.1.1  ������}�
���� (Bacillus 

amyloliquefaciens)NK10.BAhjaWT� ð�� DH5α

�ô	��� ?0pIC333'µô!	"#$%t
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1.1.2  �	
��
��T4 DNAíîë�ê¥�b

�ë�DNA Marker�/½0���W( í)Aê1

2; &[è34567�8!9:12ï%; ÈÉ

ÊË, ÍÊË/½ Sigma 12; ;<=�=>12

ï% , )?56��"ï�@Aï%0EP BC  

(0.625 mol/L D5, 1 mmol/L MgCl2)0 

1.1.3  ���������M9-YE ØÙ&EFG3

4�(Oxoid 12) 3 g/L, =H}IJË(Sigma 1

2)10 g/L, l0×M9KBC 10%, 200 g/L,LM5BC

1%, 1 mo1/L , MgSO4 0.2%, 1 mol/L , CaCl2 

0.01%0LBØÙ&EFG34�(Oxoid12) 5 g/L, 

67N 10 g/L, NaCl 10 g/L0����O�ØÙ&E

LB C�ØÙ&ePQ 1 mmol/L , MgSO4j 0.1%

LM50P�����³�Ã,äåjØÙ, @ LB

ØÙ&ePQRSÑ�T�ÍÊË (Ery)1 μg/mL, 

jÈÉÊË(Spc)100 μg/mL, ØÙÐÑ� 30°C0@

âãUVVWe, WPQÈÉÊË(Spc)100 μg/mL0

�è'µ@ ð��e,äåPQÈÉÊË     

100 μg/mL, ØÙÐÑ� 37°C0 
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P1E5′-GCCGCGTTGGCCGATTC-3′ 
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ØÙ&e, � 30°C�200 r/mincdVeØÙ; fg
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1/3 �lmn, EP BCop�" , � 4°C�     
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4 100 μL����ÓX��"� l μL pIC333

'µ(v 10 ng)wZìQºmn,x³�y(0.2 cm
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eØÙ, ��³��.,���äå0 
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g 1:100³î� 5 mL LBC�ØÙ&, ��ØÙ 3 h

��âãUV, ¡ì³�h 42°C ØÙ 4 h, Ú��

�¹ºâã,'µÝÄ0çØÙ��� 103��ì, 
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150 μL SÑ� 1%,���P§¨�"j&'��

��, 25 min ì�¥¦H©o 2 {, Qº 150 μL 

DMSO B}ª������û,���, �ìX


)@ 570 nma,ª«Ñ0 
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Fig. 2  Colony morphology of the mutants 
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Fig. 3  Comparison of biofilm formation ability between 
the wide type strain and the mutants 
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Table 1  Transposon integration sites 
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Strain 

�� 
Gene 

�� 
Function 
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Insertion site 

1# citB 
�
��

��� 
ACGTA-Tn10-TACTTTA 

2# citG 
����

��� 
TGAAG-Tn10-ATGCGTG 

3# yvfB 

����

����

���� 

CAAAG-Tn10-CATGCAA 

4# gpsA 
3-�� !

"#� 
AAAGA-Tn10-GGCTGTT 
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