
     

 
 

 

 
 

 
 

 
  

 
 

 

 

The Gu del nes Expla ned: Recomb nant DNA research 
Source of documentation: Harvard Institutional Biosafety Committee 

This d cument was prepared t  capture the essence  f the NIH guideline requirements and put them int  
readable f rm.  Many details are  mitted, the actual guidelines sh uld be c nsulted when in d ubt.  The NIH 
rec mbinant DNA guidelines are an intimidating publicati n.  They are l ng, full  f legalese, and have l ts 
 f cr ss references, excepti ns, lists, secti ns, appendices and tables.  The NIH rDNA guidelines are legally 
binding  n any instituti n using NIH funds. 

Regist ation 

The NIH requires all labs w rking with rec mbinant DNA t  register the w rk with their l cal Instituti nal 
Bi safety C mmittee (IBC).  The guidelines distinguish am ng five kinds  f registrati ns.  The type depends 
 n the p tential hazard  f the w rk.  M re hazard us means m re appr vals are needed. The five types are: 

- W rk that cann t begin until there is NIH and IBC appr val (Secti ns IIIA- and III-B) this is the 
m st danger us level and it is [Taboo] (page 2) 

- W rk that cann t begin until there is a RAC review and then IBC appr val (Secti n III-C).  This 
tends t  inv lve sensitive and p tentially danger us agents [Wa t and Wa t] (page 2).  

- All  ther rec mbinant DNA w rk cann t begin until there is IBC appr val (Secti n III-D), there is 
usually a sh rt [Wa t] (page 2).  Human Xen transplantati n Studies are in this categ ry (this 
requirement c mes fr m the FDA). 

- The NIH Guidelines describe tw   ther classes: th se that require IBC n tificati n (Secti n III-E) 
and th se that are c mpletely exempt fr m NIH requirements (Secti n III-F) 

What is  ecombinant DNA? 

It is either a) DNA c nstructed in vitro fr m separate DNA segments that can replicate and/ r express a 
bi l gically active p lynucle tide  r p lypeptide in vivo,  r b) synthetic DNA that has the p tential  f 
generating a hazard us pr duct in vivo. 

What a e the RAC and the OBA? 

The NIH OBA (Office  f Bi techn l gy Activities) is an administrative arm resp nsible f r carrying  ut 
the  rders  f the NIH Direct r with regard t  rec mbinant DNA, genetic testing and xen transplantati n. 
An advis ry c mmittee is inv lved in establishing p licies f r each  f these fields.  

1 



    
     

         
       

   
   

              
                 

                  

   
  

              
          

           
  

 
          

   
           

           

           

         

           

 

       
          

 
          

  
        

‘Taboo’ 
(NIH approval and IBC permission required) 
From NIH Guidelines Sections IIIA and IIIB 

• Making drug resistant c nstructs  f micr  rganisms if they c mpr mise the drug’s therapeutic p tential, 
• Making c nstructs that synthesize vertebrate t xins with an LD50  f 100ng/mg and 100µg/mg 

‘Wa t and Wa t’ 
(NIH Review and IBC permission required) 

From NIH Guidelines Section III-C 

• Studies in which genes are transferred int  human must be submitted t  the NIH OBA f r review. If the OBA 
finds the study t  be “n vel” it will place the study  n the next RAC meeting agenda. IBC appr val must wait 
f r the RAC’s review. If,  n the  ther hand, OBA d es n t deem the study t  be “n vel”, IBC can act 
immediately. 

‘Wa t’ 
(IBC Review Needed Before Starting) 

From Section III-D and III-E 

T  date, all studies carried  ut at USA are in this gr up. They are examined by the IBC with an eye t  rec mmending 
safe pr cedures and c ntainment. T  reach a c nclusi n it is  ften useful t  classify the risk ass ciated with a 
pr p sed study acc rding t  the risk ass ciated with the  rganisms t  be used. A c nvenient classificati n t  l is the 
c ncept  f “risk gr up.” 

R sk Groups 
The NIH classifies bi l gical agents int  f ur risk gr ups acc rding t  their human path genicity (NIH guidelines, 
Secti n II-A-1) 

• Risk Gr up 1: n t ass ciated with disease in healthy adults 
• Risk Gr up 2: ass ciated with disease that is rarely seri us and f r which therapeutic  r preventive  pti ns are 

 ften available. 
• Risk Gr up 3 : ass ciated with seri us  r lethal disease f r which therapeutic  r preventive  pti ns may be 

available. 
• Risk Gr up 4: ass ciated with seri us  r lethal disease f r which therapeutic  r preventive  pti ns n t usually 

available. 

** Appendix B in the NIH Guidelines list bi l gical agents acc rding t  their Risk Gr up ** 

In general, the Risk Gr up determines the Bi safety level needed: f r instance a Risk Gr up 3 is usually studied in a 
BL-3 lab. 

‘Low-Hazard’ Recomb nant DNA (Secti n III-E) 

 N n-path genic pr kary tes  r n n-path genic l wer eukary tes (use BSL-1) 
 Rec mbinant DNA with less than 2/3  f a eukary tic viral gen me (and n  helper) used exclusively in tissue 

culture (BL1 rec mmended) 
 S me h sts Plants carrying rec mbinant DNA. BL1 c ntainment is rec mmended when the h st is: 

o A n n-n nxi us weed 
o A plant  r micr  rganism th ught n t t  damage the ec system 
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 S me  ther h st Plants carrying rec mbinant DNA. BL2  r BL1 plus level c ntainment is rec mmended 
when: 

o The h st is a n xi us weed 
o The intr duced DNA is the c mplete gen me  f an infecti us agent kn wn t  n rmally exist in the 

US, 
o The h st is a plant  r micr  rganism that may damage ec systems, 
o The h st is a plant with a rec mbinant DNA fr m f reign micr  rganisms that are th ught t  be safe 

f r the ec sysytem 

‘No Wa t ng’ 
(Just notify) 

From Section III-D 

Exempt Recomb nant DNA – (Secti n III-F and Appendix C) 
“Exempt” fr m NIH guidelines means that w rk with these c nstructs need t  be submitted t  the IBC f r 
n tificati n. The IBC will f rward a exempti n letter f r the rDNA being used in the research. It is USA p licy f r all 
registered “exempt” DNA rec mbinant research t  be c nducted at BSL-1. 

Exempt experiments include: 

• Th se that are n t in  rganisms  r viruses; 
• Th se that c nsist entirely  f DNA segments fr m a single n nchr m s mal  r viral DNA s urce, th ugh  ne  r m re  f 

the segments may be a synthetic equivalent; 
• Th se that c nsist entirely  f DNA fr m a pr kary tic h st including its indigen us plasmids  r viruses when pr pagated 

 nly in that h st ( r a cl sely related strain  f the same species),  r when transferred t  an ther h st by well established 
physi l gical means; 

• Th se that c nsist entirely  f DNA fr m an eukary tic h st including its chl r plasts, mit ch ndria,  r plasmids (but 
excluding viruses) when pr pagated  nly in the h st ( r a cl sely related strain  f the same species); 

• Th se that c nsist entirely  f DNA segments fr m different species that exchange DNA by kn wn physi l gical 
pr cesses, th ugh  ne  r m re  f the segments may be a synthetic equivalent. See Appendices A-I thr ugh A-VI, 
Exempti ns Under Secti n III-F-5 – Sublists  f Natural Exchangers, f r a list  f natural exchangers that are exempt fr m 
the NIH Guidelines;  r 

• Th se that d  n t present a significant risk t  health  r the envir nment (see section IV-C-1-b-(1)-(c), Major Actions) 
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