CLASSIFICATION OF HUMAN ETIOLOGIC AGENTS ON THE BASIS OF HAZARD
Basis for the Classification of Biohazardous Agents by Risk Group (RG)
Risk Group 1 (RG1)

Agents that are not associated with disease in healthy adult humans

Risk Group 2 (RG2)

Agents that are associated with human disease which is rarely serious and for
which preventive or therapeutic interventions are often available

Risk Group 3 (RG3)

Agents that are associated with serious or lethal human disease for which
preventive or therapeutic interventions may be available (high individual risk
but low community risk)

Risk Group 4 (RG4)

Agents that are likely to cause serious or lethal human disease for which
preventive or therapeutic interventions are not usually available (high individual
risk and high community risk)

Risk Group 1 (RG1) Agents
RG1 agents are not associated with disease in healthy adult humans. Examples of RG1 agents include
asporogenic Bacillus subtilis or Bacillus licheniformis (see Appendix C-IV-A, Bacillus subtilis or Bacillus
licheniformis Host-Vector Systems, Exceptions); adeno- associated virus (AAV) types 1 through 4; and
recombinant AAV constructs, in which the transgene does not encode either a potentially tumorigenic
gene product or a toxin molecule and are produced in the absence of a helper virus. A strain of
Escherichia coli is an RG1 agent if it (1) does not possess a complete lipopolysaccharide (i.e., lacks the O
antigen); and (2) does not carry any active virulence factor (e.g., toxins) or colonization factors and does
not carry any genes encoding these factors. Page 38 - NIH Guidelines for Research Involving
Recombinant DNA Molecules (September 2009)
Those agents not listed in Risk Groups (RGs) 2, 3 and 4 are not automatically or implicitly classified in
RG1; a risk assessment must be conducted based on the known and potential properties of the agents
and their relationship to agents that are listed.
Experiments involving Saccharomyces cerevisiae and Saccharomyces uvarum host-vector systems, with
the exception of experiments listed in Appendix C-III-A, are exempt from the NIH Guidelines. For these
exempt experiments, BL1 physical containment is recommended. For large-scale fermentation
experiments, the appropriate physical containment conditions need be no greater than those for the
host organism unmodified by recombinant DNA techniques; the Institutional Biosafety Committee can
specify higher containment if deemed necessary.

Animal Viral Etiologic Agents in Common Use
The following list of animal etiologic agents is appended to the list of human etiologic agents. None of
these agents is associated with disease in healthy adult humans; they are commonly used in laboratory
experimental work. A containment level appropriate for RG1 human agents is recommended for their
use. For agents that are infectious to human cells, e.g., amphotropic and xenotropic strains of murine
leukemia virus, a containment level appropriate for RG2 human agents is recommended.
Baculoviruses
Herpesviruses
--Herpesvirus ateles
--Herpesvirus saimiri
--Marek's disease virus
--Murine cytomegalovirus
Papovaviruses
--Bovine papilloma virus
--Polyoma virus
--Shope papilloma virus
--Simian virus 40 (SV40)
Retroviruses
--Avian leukosis virus
--Avian sarcoma virus
--Bovine leukemia virus
--Feline leukemia virus
--Feline sarcoma virus
--Gibbon leukemia virus
--Mason-Pfizer monkey virus
--Mouse mammary tumor virus
--Murine leukemia virus
--Murine sarcoma virus
--Rat leukemia virus
Murine Retroviral Vectors
Murine retroviral vectors to be used for human transfer experiments (less than 10 liters) that contain
less than 50% of their respective parental viral genome and that have been demonstrated to be free of
detectable replication competent retrovirus can be maintained, handled, and administered, under BL1
containment.

