
APPENDIX E 

Prepara t ion  and Use of Recombinant Molecules 
Involving Animal V i r u s  Genomes 

The construction and study of hybrid DNA molecules offer many 
potential scientific and soc ia l  benefits. 
associated with the work a r e  difficult t o  a s s e s s  and m a y  be r ea l ,  it is 
essent ia l  that investigations be re-init iated only under conditions designed 
to reduce the possible r i sks .  
new and safer vectors  is c l ea r ,  we believe that the study of these recom- 
binant DNAs can  proceed with the application of existing National Cancer  
Institute guidelines for  work involving oncogenic v i ruses .  
that  is likely that cel lular  DNAs contain nucleotide sequences similar t o  
those found in v i r a l  genes, includin'g *genes associated with oncogenic t r a n s -  
formation. 
preparat ion and use  of recombinant DNA molecules derived f rom animal  
v i ruses  and mammal i an  ce l l s .  

Because the possible biohazards 

Although the need for the development of 

W e  point out 

Therefore  the following recommendations a r e  made  for the 

Biohazard Classification and Guidelines 

"The National Cancer  Safety Standards for Resea rch  Involving Onco- 
genic Viruses"  is divided into s tandards for control  of ( I )  low r i sk ,  (2) 
modera te  r i sk ,  and ( 3 )  high r i s k  oncogenic v i ruses  ( see  appendix). W i t h  
the exceptions noted below, we recommend that self-replicating recombinant 
DNA molecules  containing animal  v i rus  genomes o r  genome segments i n  
biological vec tors  be handled according to  guidelines for  moderate  r i s k  
oncogenic v i ruses .  
that  a r e  proven not t o  be  associated with pathogenicity m a y  be c a r r i e d  out 
according to  the guidelines for low r i s k  oncogenic v i ruses .  Qn the other hand, 
genome segments  f r o m  highly pathogenic v i ruses ,  e.  g . ,  smallpox, L a s s a  
v i rus ,  hemorrhagic  fever agents and others  l isted as c l a s s  4 i n  "Classification 
of etiologic agents on the bas i s  of hazard" (Atlanta, Ga. CDC Publication) 
should be handled according to  the guidelines for  high r i s k  oncogenic v i ruses .  
The vas t  major i ty  of experiments ,  however, will fa l l  into the moderate  r i s k  
category. 

Experiments  involving purified segments  of v i r a l  genomes 

Regulation 

We recommend that  facil i t ies and pract ices  in investigations involving 
recombinant DNAs be reviewed and approved by institutional commit tees  which 
would both advise principal investigators and cer t i fy  i n  writing to  granting 
agencies that proposed studies would be done according to  the specified guide- 
line s. 

We a lso  recornmend that  a national and/or  international body review the 
guidelines and classifications periodically. To  facil i tate t h i s  review, additional 
data  should be  acquired; for example, it is important to  a s s e s s  the biological 
activity of DNA injected into animals ,  the t r ans fe r  of plasmids between bac- 
t e r i a l  s t r a ins  in the gut, the pers i s tence  the re  of c a r r i e r  DNAs, and the 
efficacy of the immune response in dealing with new plasmids introduced into 
the gut. 
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I d i sag ree  with cer ta in  aspec ts  of the wri t ten s ta tement  submitted 
by the working group considering problems associated with the development, 
propagation, and study of plasmids containing segm-ents of DNA f rom 
an ima l  v i ruses .  
be a usefu l  development for genetic studies on animal  viruses;  however, 
given the l imited amount of information available at this t ime,  I believe that 
the r i s k s  assoc ia ted  with the wide-spread, semi-contained u s e  of this pro- 
cedure  exceed the r ewards  f rom the information to  be obtained. Because of 
these  r i sks ,  the divers i ty  of opinions among individual scient is ts  that these  
r i sks  haveprovoked, and the m o r a l  and legal i s sues  ra i sed  by the rising 
public concern  about rapid advances in  biomedical technology, I believe that 
application of this procedure  to study animal  virus  genomes r equ i r e s  a 
methodical and carefu l ly  conceived attempt to reduce the r i sks  to m o r e  
acceptable levels .. 

The plasmid recombinant technology cer ta in ly  appears  to  

The init ial  s tep  in  the reduction of these  r i s k s  is the development and 
testing of new and theoret ical ly  safe vectors .  Af te r  such vec tors  have been 
provided, labora tor ies  with adequate containment facil i t ies (equipped to  
handle modera t e  r i s k  organisms a s  defined in the N C I  "Guidelines for work 
with oncogenic v i ruses" )  could begin $0 study recombinants containing DNA 
f r o m  supposedly nonvirulent regions of the genome f rom low to moderate  
r i s k  an imal  v i ruses  while attempting to  a s s e s s  any hazards  associated with 
such recombinants.  
be t te r  understood, m o r e  detailed studies could be undertaken. 
slow, s t epby  s tep  approach, I believe that useful  data  could be obtained, the 
r i s k s  posed by these  recombinants could be adequately evaluated, and most  
importantly,  any untoward problems could be quickly appreciated and con- 
t ained. 

A s  the problems associated with such agents become 
By such a 
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du r 
and 

On the bas i s  oE fu r the r  discussions and addi t ional  information obtained 
ing  the  conference, w e  wish t o  append the  statement on the  preparation 

use of recombinant DNA molecules involving animal virus  genones . 
Two types of mechanisms f o r  controll ing poten t ia l ly  hazardous experiments 

Their combined use provides a margin of sa fe ty  against  po ten t i a l  
are the use of physical  and of biological  ba r r i e r s ,  i .e.  containnent and a 
s a f e  vector. 
biohazards t h a t  i s  grea te r  than e i t h e r  mechanism by i t s e l f .  

We suggest t h a t  experiments involving animal v i rus  genomes be divided 
i n t o  two categories : 

(1) Animal v i ruses  as vectors i n  a n i m a l  cells, 
Experiments i n  t h i s  category can be done with l o w  r i s k  
v i ruses  under the N.C.I. guidelines f o r  moderate r i s k  
viruses. .The use of physical ba r r i e r s  is  considered 
adequate because (a) v i rus  pa r t i c l e s  containing co- 
valently-linked mammalian and v i r a l  DNAs are known t o  
occur na tura l ly ,  (b) the  vectors are l i k e l y  t o  require  
helper  viruses  i n  order t o  rep l ica te ,  (c) the  synthesis 
of v i r a l  capsid protein which occurs i n  infected cells 
would be  expected t o  r e s u l t  i n  an immune response i n  
any individuals  who nay become infected,  and (d) t h e  
recommended level of containment i s  g rea t e r  than that 
required f o r  work with the  unmodified viruses.  

V i r a l  genomes, v i ra l  genome segments, o r  eukaryotic DNA 
recombined with prokaryotic vectors and introduced i n t o  
prokaryotic cells. 
These  experiments involve host range extensions and 
therefore  requi re  the  use of both biological  and physical 
bar r ie rs .  They should proceed only with vectors  t h a t  are 
considered t o  b e  safe .  
t h e  expert ise  t o  judge the sa fe ty  of vectors,  w e  suggest 
t h a t  an appropriate  panel make t h i s  evaluation. Moderate 
r i s k  containment procedures are recommended f o r  a l l  
experiments i n  t h i s  category, except t h a t  should highly 
pathogenic v i ruses  ever be  used for such purposes, then 
high r i s k  containment must be employed. However, w e  can 
see no j u s t i f i c a t i o n  f o r  employing highly pathogenic 
viruses f o r  experiments of t h i s  type a t  the present t i m e .  

Because the  panel does not have 
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