
Bull~ In st. Zool., Academia Sinica 31(3): 169-180 (1992) 

IDENTIFICATION AND MAPPING OF THE SALMONELLA 
ENTEROTOXIN GENE 

MEI-KwEI YANG, HONG-DAR WANG 

and YEN-CHUN YANG 

Department of Biology, Fu-Jen University, 
Taipei, Taiwan 24205, Republic of China 

(Accepted October 28, 1991) 

Mei-Kwei Yang, Hong-Dar Wang and Yen-Chun Yang (1992) Identification 
and mapping of the Salmonella enterotoxin gene. Bull. In st. Zool., Academia Sinica 
31(3): 169-180. Salmonella typhimurium strains were isolated from the feces of 
patients with diarrhea by screening with a DNA hybridization probe encoding 
Escherichia coli enterotoxin (LT). By using LT-A and LT-B as probes, the S. 
typhimurium enterotoxin gene was located on the 5.2-kilobase (kb) pair Hind III 
region of plasmid DNA from strain 22. Recombinant plasmid pST2252 containing 
this DNA fragment was constructed. Nine restriction enzymes-Xba I, BamH I, Hinc 
II, Pvu I, CIa I, Ava II, Puv II, Sac I, and Acc I-were selected, and a detailed 
physical map of the 5.2 kb Hind III fragment was constructed. A Southern blot 
analysis demonstrated that the LT -like enterotoxin gene of S. typhimurium was 
located between the Acc I and Pvu I sites. 

The 2.S-kilobase (kb) Acc I-Pvu I pair fragment of pST2252 was cloned onto 
pBluescript II KS (+) and pBluescript II SK (+) vectors, yielding two recombinant 
plasmids (pST2S01 and pST2S02) with different orientations. Two polypeptides with 
appropriate molecular weights of 26 kD and 15 kD, encoded by the 2.S kb inserted 
sequence, were identified in E. coli minicells. Crude cell lysates of E. coli DHSa 
(pST2S02) containing the cloned Salmonella LT -like toxin gene showed apparent 
fluid secretion in a rabbit ileal loop and increased vascular permeability in a skin 
test. These results clarified the possible role of S. typhimurium enterotoxin in the 
pathogenesis of diarrhea. 
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Salmonella-media ted gastroenteritis 
is a common and important human dis
ease. Ingested organisms adhere to, 
penetrate, and damage the mucosal ceIIs 
of th-e intestine, thereby causing inflam
matory diarrhea. Abnormal fluid secretion 
is produced due to the destruction of 
absorptive cells or alterations in intestin
al functions (Peterson et al., 1984). The 
production of bacterial toxins and the 
invasion of host tissue are the two most 
important events involved in the patho-

genesis of Salmonella gastroenteritis. 
Increases in intracellular concentrations 
of cyclic adenosine monophosphate 
(cAMP) suggest that Salmonella-mediated 
diarrheal disease may be similar to 
symptoms involved by cholera enterotoxin 
(CT) of Vibrio cholerae, or heat-labile 
enterotoxins (LTs) of Escherichia coli 
(Giannella et al., 1973, 1975). Both entero
toxins are closely related in structure, 
mechanism of action, and immunoche
mistry (Clements and Finkelstein, 1978; 
Hank and Kaper, 1983; Hew lett et al., 
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