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Molecular Analysis of Staphylococcal Superantigens

Patrick M. Schlievert and Laura C. Case

Summary

Staphylococcal superantigcns (SAgs) comprise a large farnily of exotoxins produccd

by Stuphybcoccu,t uureus strains. These exoto\ins are important in a l 'aricty of serrous
human diseases, including menstrual and nonmenstrual toxic shock syndrome (TSS),

staphylococcal pneumonias, and a reccntly described staphylococcal purpura fulminans. ln

addition, these SAg exotoxins are being incrcasingly lecognized tor their possible roles in
many other human diseases, such as atopic dermatitis, Kawasaki syndrome, nasal polyposis.

and certain autoimmune disorders. To clarify the full spectrum of human diseases caused

by staphylococcal SAgs, it is necessary to have assays for them. At present there are l7

well-characterized, serologicerlly distinct SAgs nrade by S. uureu.r: TSS toxin-l: staphylo-

coccal enterotoxins (SEs) A, B, C (multiple minor variant torms exist), D, E, and I; and

SE-like G, H, J, K, t,, M, N, O, P, and Q. In addition, SE-like pnrteins R, S, T. and U have

been identified but remain poorly characterized. The rnost straightforward rvay to analyze

S. aureus strains fbrthe well-characterized SAgs is through polymerase chain reaction for

their genes; rve provide here our method fbr this analysis. Although it rvould be ideal to

confrrm that all of the sarne SAgs are produced by S. oureus strains that have the genes,

antibody reagents for SAg detecticln are only available fbr TSS toxin-l; SEs A-E; and

enterotoxin-like proteins G, H, and Q. We provide a Westenr immunoblot procedurc that
allows in vitro quantification of these SAgs.

Key Words: Superantigens; Stuphylot'occus durcus; toxic shock syndrome; necrotizing
pneumonia; purpura fulminans.

1. Introduct ion

Staphylctcoccus oureus causes a large number of hurnan diseases. rangirìg
from benign pimples and boils to lif-e-threatening toxic shock syndrorne (TSS),
necrotizing pneumonia, ancl purpura fulminans (I-7). The organism has an array
of cell-surface and secreted virulence factors that allow it to cause illnesses ló).
The surf'ace viruleuce factors allow the organism to colonize the host, through
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