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Proposed Revisions to the NIH 

Guidelines

ÁResearch with Synthetic Nucleic Acids 

Ç What will be covered and what wonôt

Ç Risk Assessment

ÁResearch with Partial Viral Genomes in Tissue 
Culture

ÁUpdates to the Classification of Human Agents 
on the Basis of Hazard (Risk Groups)



National Science Advisory Board for 

Biosecurity (NSABB) Report

http://oba.od.nih.gov/biosecurity/biosecurity_documents.html



NSABB Findings
ÁSome practitioners of synthetic genomics 

are:
Ç Educated in disciplines that do not routinely 

entail formal training in biosafety; and

Ç Uncertain about when to consult an 
Institutional Biosafety Committee (IBC).

ÁThere is a need for biosafety principles 
and practices applicable to synthetic 
genomics.



Current Biosafety Guidelines

ÁNIH Guidelines are limited to synthetic DNA joined by 

recombinant methods

Ç Does not cover synthetic DNA that is synthesized de novo

Ç Does not cover synthesized RNA viruses

ÁBiosafety in Microbiological and Biomedical 

Laboratories Manual (BMBL)

Ç Agent specific, not technology driven

Ç References NIH Guidelines with respect to synthetic 

recombinant molecules



NIH Recombinant DNA Advisory 

Committee (RAC)

ÁConsidered the application of the NIH Guidelines to

synthetic biology

Ç To what degree is this technology covered?

Ç Does the scope need to be modified to capture more 

explicitly synthetic biology research?

ÁDeveloped recommendations regarding principles 

and procedures for risk assessment and 

management of research involving synthetic 

nucleic acids (NAs)



Synthetic Nucleic Acids           

Current Language

ÁNIH Guidelines define Recombinant DNA as:

Ç Molecules that are constructed outside living 

cells by joining natural or synthetic DNA 

segments to DNA molecules that can replicate in 

a living cell, or

Ç Molecules that result from the replication of 

those described above



Approach to Identifying Research with Synthetic 

NAs for Inclusion under the NIH Guidelines

ÁCapture the same products made by synthetic 

techniques that are currently covered under the NIH 

Guidelines for recombinant DNA research, provided 

the same biosafety concerns are raised

Ç Level of review should be based on risk not 

technique



Proposed Definition of Recombinant and

Synthetic Nucleic Acid Molecules

(i) Molecules that are constructed by joining nucleic 

molecules and that can replicate in a living cell, i.e. 

recombinant nucleic acid molecules,  

(ii) Molecules that are chemically, or by other means, 

synthesized or amplified, including those that are 

chemically or otherwise modified but can base pair with 

naturally occurring nucleic acid molecules, i.e. 

synthetic nucleic acids, or 

(iii) Molecules that result from the replication of 

those described in (i) or (ii) above.



What is Covered under the NIH 

Guidelines? 



What is Not Included under the NIH 

Guidelines?

The following research is exempt: 

ÁResearch with NA molecules that 

consist entirely of DNA segments 

from a single nonchromosomal or 

viral DNA source, though one or 

more segments may be a synthetic 

equivalent 

ÁSynthetic reconstruction of existing 

viruses would not be covered 



Replication: A Key Characteristic of 

Recombinant Molecules

ÁRecombinant DNA molecules are those that are 

constructed outside living cells by joining 

natural or synthetic DNA segments to DNA 

molecules that can replicate in a living cell. 

ÁThe ability to replicate was seen by the RAC as 

a key characteristic of recombinant research 

that warranted oversight under the NIH 

Guidelines. 



What is the Biosafety Risk of  Non-

replicating Synthetic NAs?

ÁExposure in the lab to a low dose of non-

replicating synthetic nucleic acid 

sequence is considered low risk
Ç No replication even if the NAs enter a cell 

Ç No ability to spread in the environment if released

Ç NAs are not toxic in and of themselves


