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Abstract

The relationship of structure to function in the superantigens of Srap hylococcus aureus

1 Enterotoxins were isolated from expression in E. coli using the pGeX vecror. Yields of up to 20

mg/litre of culture of purified roxin were achieved.

2 Recombinant SEA, SEB, SED and SEE produced by this system were identical to the wild
type enterotoxins by several biological and biochemical criteria.

3 The unique T-cell receptor binding site of SEA and SEE was identified by the use of a panel of
hybrids between these two toxins. Four different assays showed that the different VB specificity
of these toxins was determined by G200, 5206 and N207 in SEA and at P206 and D207 in SEE.

4 Residues on both SEA and HLA-DR were identified that directly interact upon binding, thus

defining the MHC class II binding site of SEA. The requiremenr of zinc for SEA binding to HLA-
DR allowed the identitlcation of the MHC class II binding site on SEA. This requiremenr was

shown to be due to zinc bridging between these proteins. The zinc binding residues in SEA were
demonstrated to be H187, H225 andDZZT.

5 Histidine 8l in the p-chain of HLA-DRl was shown to be the fourth residue in the tetravalent
coordination of zinc.

6 This investigation in conjunction with the crystal structure of SEB and other mutarional studies

has collectively identified the T-cell rcceptor binding site of the enrerotoxins. This study also
located the MHC class II binding site of SEA and on the crystal strucrure of SEB rhe zinc
coordinating residues cluster together, well separated ti'om the T-cell rccepror binding site. Thus
proving that these superundgens cross link the T-cell recepror and MHC class II antigen.

7 The location of the zinc coordinating residues together with the crystal srructures of SEB and
HLA-DRl allowed the construction of a srructural model of how SEA binds to HLA-DRI. This
model predicts that SEA binds across the end of the peptide groove and significantly that the
odentation of the T-cell rcceptor in the recognition of the SEA-MHC class II complex is differ.gnt
to the orientation used to recognise peptide-MHC. This non conventional recognition of
superandgen is compatible with the influence of polymorphism in both the T-cell receptor and

MHC class II on superuntigen recognirion.
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Sag sup-emntigen

SDS sodium dodecyl sulphate

SDS-PAGE SDS-polyacrylamide gel elecu-ophor,esis

SE saphylococcalenterotoiins:

SEA Staphylooocc,al entero:oxin A
SEB Staphylococcal enreroloxin B

SEC StaphylococcalenterotoxinC

SED Staphylococeal enrcroroxin D
SEE StaphylococcalenteroroxinE

soPCR singleoligonuc,leotidePCR

t tqpsin

TBE Tris borate EDTA
TCA trichloroacetie acid

TCR T-cell rec€pror

Temed N N, N,, N'-teramethyJe*rylenediarnine

TNF tumournecrosisfaercr

toxin superantigens secrercd by S. aurew or
S. pyogenes

Tris 2-arnino-2(hy_,roxymethyl)propane-1,3-diol

TSS Toxicshockslmdrome

TSST Toxic shock syndlone toxin
V rrolt

Vp TCR p.chain v,ariabte region

v$ag viral superantigen

W watt

wtSEA SEA derived fronr 8. aureus




