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Staphylococcal Enterotoxin B Toxoid, 
Recombinant from Escherichia coli 
 

Catalog No. NR-10049 
This reagent is the tangible property of the U.S. Government. 
 

For research use only.  Not for human use. 
 

Contributor and Manufacturer: 
Alison D. O’Brien, Ph.D., Chairperson, and James F. Sinclair, 
Ph.D., Laboratory Supervisor, Department of Microbiology 
and Immunology, Uniformed Services University of the 
Health Sciences, Bethesda, Maryland, USA 
 

Product Description: 
NR-10049 is a recombinant form of Staphylococcal 
Enterotoxin B (SEB) with genetic mutations which render the 
protein non-toxic.

1
  That is, NR-10049 is a genetically 

engineered toxoid.  The recombinant protein was expressed 
in Escherichia coli and purified by nickel affinity 
chromatography.  NR-10049 contains a hexa-histidine tag 
near the N-terminus, and has a theoretical molecular weight 
of approximately 30 kilodaltons.  The predicted amino acid 
sequence of NR-10049 is shown below in Table 1. 
 
SEB is one of several exotoxins produced by S. aureus 
subsp. aureus.  S. aureus subsp. aureus is a ubiquitous, 
nonmotile, Gram-positive coccus found on the skin and 
mucous membranes of humans and animals.  The 
staphylococcal exotoxins are characterized as enterotoxins, 
because they exert their effect on the intestinal tract when 
ingested.  SEB has a broad spectrum of biological activity, 
and depending on the portal of entry (e.g., gastrointestinal, 
respiratory, or mucosal), the toxin will elicit a different clinical 
syndrome.  The amino acid sequence of SEB from S. aureus 
subsp. aureus, strain COL has been determined (GenPept:  
AAW37877).

2  
The crystal structure of SEB has been solved 

to 1.48 Å (PDB:  3SEB).
3
 

 
Staphylococcal enterotoxins are broadly classified as 
superantigens because they have the ability to directly bind 
both class II major histocompatibility complex (MHC) 
molecules on antigen presenting cells and the variable region 
of the T cell receptor β chains.  This bridging of antigen 
presenting cells and T cells bypasses the normal antigen 
processing and presentation system, leading to stimulation of 
large populations of both CD4 and CD8 T cells.  The massive 
T cell activation in turn, results in rapid overproduction of 
proinflammatory cytokines and chemokines.

4
  Superantigen-

induced inflammation is responsible for many of the effects of 
the staphylococcal enterotoxins.  Syndromes associated with 
SEB exposure range from classic food poisoning to acute 
toxic shock. 
 
The specific amino acid substitutions in NR-10049 completely 

abrogate its ability to bind to class II MHC molecules, thus 
destroying the superantigenic activity of the toxin.

1
 

 

Material Provided: 
Each vial of NR-10049 contains approximately 1 mg of SEB 
toxoid in phosphate buffered saline (pH 7.4).  The 
concentration is shown on the Certificate of Analysis. 
 

Packaging/Storage: 
NR-10049 was packaged aseptically in plastic cryovials.  The 
product is provided frozen on dry ice and should be stored 
at -70°C or colder immediately upon arrival.  Note:  The label 
for NR-10049, lot 58152420, incorrectly indicates that it 
should be stored at -20°C.  Repeated freeze-thaw cycles 
should be avoided. 
 

Functional Activity: 
NR-10049 reacts with rabbit polyclonal antibody to SEB using 
western blot analysis. 
 

Citation: 
Acknowledgment for publications should read “The following 
reagent was obtained through BEI Resources, NIAID, NIH:  
Staphylococcal Enterotoxin B Toxoid, Recombinant from 
Escherichia coli, NR-10049.” 
 

Biosafety Level:  1 
Appropriate safety procedures should always be used with 
this material.  Laboratory safety is discussed in the following 
publication:  U.S. Department of Health and Human Services, 
Public Health Service, Centers for Disease Control and 
Prevention, and National Institutes of Health. Biosafety in 
Microbiological and Biomedical Laboratories. 5th ed. 
Washington, DC: U.S. Government Printing Office, 2009; see 
www.cdc.gov/biosafety/publications/bmbl5/index.htm. 
 

Disclaimers: 
You are authorized to use this product for research use only. 
It is not intended for human use. 
 

Use of this product is subject to the terms and conditions of 
the BEI Resources Material Transfer Agreement (MTA).  The 
MTA is available on our Web site at www.beiresources.org. 
 

While BEI Resources uses reasonable efforts to include 
accurate and up-to-date information on this product sheet, 
neither ATCC

®
 nor the U.S. Government makes any 

warranties or representations as to its accuracy. Citations 
from scientific literature and patents are provided for 
informational purposes only.  Neither ATCC

®
 nor the U.S. 

Government warrants that such information has been 
confirmed to be accurate.  
 

This product is sent with the condition that you are 
responsible for its safe storage, handling, use and disposal.  
ATCC

®
 and the U.S. Government are not liable for any 

damages or injuries arising from receipt and/or use of this 
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product.  While reasonable effort is made to ensure 
authenticity and reliability of materials on deposit, the U.S. 
Government, ATCC

®
, their suppliers and contributors to BEI 

Resources are not liable for damages arising from the 
misidentification or misrepresentation of products. 
 

Use Restrictions: 
This material is distributed for internal research, non-
commercial purposes only.  This material, its product or its 

derivatives may not be distributed to third parties.  Except as 
performed under a U.S. Government contract, individuals 
contemplating commercial use of the material, its products or 
its derivatives must contact the contributor to determine if a 
license is required.  U.S. Government contractors may need 
a license before first commercial sale. 
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Table 1 – Predicted Protein Sequence for SEB Toxoid 

1 MRGSHH HHH H G IRQPD PKP D ELHKSS KFT G LMENMK VLY D DNHVSA INV K 

51 SIDQFR*YFDL  IYSIKD TKL G NYDNVR VEF K NKDLAD KYK D KYVDVFGANA* 

101 YYQCA*FSKKT  NDINSH QTD K RKTCMY GGV T EHNGNQ LDK Y RSITVR VFE D 

151 GKNLLS FDV Q TNKKKV TAQ E LDYLTR HYL V KNKKLY EFN N SPYETG YIK F 

201 IENENS FWY D MMPAPG DKF D QSKYLM MYN D NKMVDS KDV K IEVYLT T LQP 

251 SLIS            

*Mutagenized residues L56R, Y100A, Y105A based on the recombinant sequence (L45R, Y89A, Y94A in the native sequence). 
Non-SEB toxin residues are underlined.  The recombinant protein does not contain signal peptide residues. 
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