
  
 

                                       ��������	
����	 	 �����

����� Acta Microbiologica Sinica 
48(10)�1314~1318; 4 October 2008 

                           

����: �������	
��
(30770074, 30570011) 
*�����Tel/Fax: +86-25-84396645; E-mail: ztzhong @njau.edu.cn 

��	
: ��(1983− ), � , ��� , ����� , ��� !"#$%��&E-mail: quyuan198318@yahoo.com.cn 

��
�: 2008-03-27; ��
�: 2008-05-08 

ISSN 0001-6209; CN11-1995/Q 
http://journals.im.ac.cn 

����� Sinorhizobium sp.1128 ��	
��
 

��������������� 

��������	
���
*��� 
(�������	
������
������������������� 210095) 

������������	 Sinorhizobium sp. 1128�
��
����������������

� Sinorhizobium sp. 1128�
��� ��!"#�$%�&"��'()*+,-./01
��

$%������	 Sinorhizobium sp. 1128�
��
��������2&"345	6*789

C18:;<==>(TLC)�$%������?+2@A�BCDE��$%FG����H@AI

�JK�����- Sinorhizobium sp. 1128 LMNO�PQ#�IR�.STU����	

Sinorhizobium medicae WSM419�
�������� Smed_1560'(VWX��@A PCRYZ�

Sinorhizobium sp. 1128 �[\]^_��
��������`ab traI2#����345	

Escherichia coli DH5α�78cOdLef�
���01#� Sinorhizobium sp.1128�g���F

G��
���h+ij2klmnc��
���h+o]pl�I�JKIR7q���OP

Q��	�I�rs#�It�����	 Sinorhizobium sp. 1128�
��� u^vlw�xy�

 �z-I��LMNO{|^}�PQ# 

���~Sinorhizobium sp. 11282�
��2�
������ 

�	
��~Q78    
����~A   
���~0001-6209 (2008) 10-1314-05 
 
 

����	@AdL�Y���01���01

"���B�@���^����b “�
�� ”

�Quorum sensing�[1,2]#����|�f�L�;��

����01��������3
�0b��~^�

u��� ¡¢�,£¤!"�¥¦§¨+�	�©^�

uª«��¬L��£¤!"�¥¦§­+�	#3�

®(¯°±²)³´� N-µ�¶·��¸¹(AHL)[3]#º�

���01u»¼½¾���� (DKP), ��

Pseudomonas aeruginosa, P. fluorescens, P. alcaligenes, 

Enterobacter agglomerans   Citrobacter freundii ��  

�[4]#�¿����01� AHLs ��À+ÁbÂÃ�

�Ä�Å)��	�ÆÇÈ�LM+ÉÊËÅ;)�

�¿- AHLs �L��?+��ÊÁblw |Ì# 

��	Í���
��� @Îu�=Ï9lw

�9xy�#��-ÐÑ��	�Rhizobium legu-

minosarum bv.viciae��
��� ���ÁbÒ�#

zÓ| 4v�
��� �rai,rhi,cin  tra��dL 6

f AHLs01�ÔÕ^v?Ö� C7-HSL�[5]#×Ø�

�	 CNPAF512	Ù� rai   cin ��}Ú�ÛÜ


Ý�ÞdL 7 f AHLs��� AHLs PQ×Ø��	

�Lß[6]#��×Ø��	�Sinorhizobium meliloti�

Rm1021 ���à'(á�c , ��âã luxR/luxI 

)*�©^à���`ab sinR/sinI� [7]#ä^å

���� , �� æç^�_� AHLs ��� , è

C12-HSL, 3-oxo-C16 1� -HSL , C18-HSLé# 

êëé [9]äì�����	 Sinorhizobium 



�������	
 Sinorhizobium sp.1128��
�������������������./  ��!"(2008) 48(10)     1315 

 

 

sp.1128 �������	
��
�������

��������	
� traI����������

 Sinorhizobium medicaeWSM419 � LuxI !���

����	(autoinducer synthase ) TraI�"#$%&

99%�'()*+��)*,-./012342

56789
�:;"#$<=2>���S. medicae 

WSM419 �?@ 3 ��������	
���A

BCDE���� Sinorhizobium sp.1128�FG.

HI(���������	
�6J��K S. 

medicae WSM419 ����������	
�

Smed_1560 :;LMNOPQ��89 PCR RST

U����� Sinorhizobium sp.1128�V����

����	
� traI2�89=W
��)*���

I���� Sinorhizobium sp.1128X�YZ[\9

]��^�_`�=a�b�c���� 

Sinorhizobium sp.1128�X�YZdefg
h6 

1  ����� 

1.1  �� 

1.1.1   ,ijk: l 1LJmno` ,ijk6 

 
� 1 � �����	
��
�� 

Table 1 � Bacterial strains and plasmids used in this study 
Strains or plasmids Characteristics Reference or source 

Bacteria strains   

Sinorhizobium sp.1128           Wild type                             This laboratory 

Sinorhizobium sp. YW0 Derivative of 1128,Spontaneous SmR       This laboratory 

Sinorhizobium sp. YW1           AI mutant of YW0 with a transponon inserted in traI  This laboratory 

Sinorhizobium sp.QY1 Derivative of YW0 carrying a traI2-lacZ, �traI2 This study 

Sinorhizobium sp.QY2 Derivative of YW1 carrying a traI2-lacZ, �traI,�traI2 This study 

Sinorhizobium sp.QY3 Derivative of QY1 carrying pQY1 This study 

Agrobacterium tumefaciens  A.tumefaciens R10;Ti-, autoindcer bioassay strain This laboratory  
   

KYC55(pJZ372)(pJZ384)(pJZ410)  
A.tumefaciens R10(pCF218)  

Produces autoinducer 3-O-C8-HSL, as a positive control     This laboratory 

   

Escherichia coli DH5α   Standard cloning host, host of pYC12          This laboratory 

Plasmids   

pYW1   pYC12 derivative carrying intact traI gene, Gm R This laboratory 

pQY1 pYC12 derivative carrying intact traI2 gene, GmR This study 

pQY3 pVIK112 derivative carrying internal traI2 fragment, KmR This study 
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Fig. 1  Assay for AHL activity (A) and AHL content (B) of the 
cell-free supernatants of E. coli recombinant strain. 1: E.coli 
(pQY1), 2: R10. 
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Fig. 2  Assay for AHL activity (A) and AHL content (B) of the 
cell-free supernatants of different mutant strains. 1: YW0, 2: 
R10, 3: QY1, 4: QY2, 5: YW1. 
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Table 2  nodulation result of inoculating different Sinorhizobium sp. mutants into Melilotus suaveolens Ledeb 

Inoculated Relevant phenotypes Average No. of nodules⁄plant (% of plants nodulated) 

Sinorhizobium sp. YW0 Wild type 8.3(100%) 

Sinorhizobium sp. QY1 �traI2 3.4(100%*) 

Sinorhizobium sp. YW1 �traI 9.2(100%) 

Sinorhizobium sp. QY2 �traI2, �traI 7.9(100%) 

CK  0(0%) 
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Fig. 3  Assay for AHL activity of the cell-free supernatants of 
different bacterial strains. 
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Recombinant expression of an autoinducer synthase of  
Sinorhizobium sp.1128 in Escherichia coli   

Yuan Qu, Menghua Yang, Huiming Zheng, Zengtao Zhong*, Jun Zhu  

(Key Lab of Microbiological Engineering Agricultural Environment, Ministry of Agriculture, College of Life Science, 

Nanjing Agricultural University, Nanjing 210095, China) 

Abstract: [Objective] To explore the roles of quorum sensing system in establishing symbiosis between bacterium Si-
norhizobium sp.1128 and its plant host Melilotus suaveolens Ledeb. [Methods] According to homologous analysis, we 
designed primers to amplify the autoinducer synthase encoding genes in Sinorhizobium sp.1128 according to Sinorhizo-
bium medicae WSM419 genome sequences. The autoinducer synthase encoding genes were cloned into the expression 
vector of pYC12 and expressed in E. coli DH5α. Thin-layer chromatography ( TLC) assay was used to study their roles in 
autoinducer production. A duplicated inactivation of the gene was used to explore its function in plant nodulation. [Re-
sults]Homologous analysis showed that at least three annotated acylated homoserine lactone (AHL) synthase genes ex-
isted in Sinorhizobium medicae WSM419 genome. We cloned these three autoinducer synthase genes in Sinorhizobium 
sp.1128. One of these genes named traI2 was over expressed in E. coli DH5α. At least two different AHLs were produced 
by the recombinant strain. Disruption of traI2 reduced both the autoinducers (AI) activities and AHL production by TLC 
detection. Furthermore, the complementation of traI2 reverted the phenotype of AI activities. These findings demonstrate 
that traI2 was responsible for AI synthesis in Sinorhizobium sp.1128. More important, the traI2 deficient strains were 
defective in nodule formation on their host plant. [Conclusion] The quorum sensing circuits in Sinorhizobium sp.1128 
may play an important role in symbiosis between plant and bacterium. 

Keywords: Sinorhizobium sp. 1128; quorum sensing; autioinducer synthetase 
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