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Description 

The  present  invention  is  related  to  a  virus 
which  causes  acquired  immunodeficiency  syn- 
drome  (AIDS).  More  particularly,  the  present  inven- 
tion  is  related  to  a  cell  line  capable  of  safely 
generating  large  quantities  of  the  AIDS  viral  pro- 
teins  without  concomitant  production  of  AIDS  infec- 
tious  viral  particles. 

AIDS  is  a  fatal  human  disease  that  is  most 
likely  caused  by  a  T  lymphotropic  human  retrovirus 
(Barre-Sinoussi,  et  al.,  Science  220:868,  1983; 
Popovic  et  al.,  Science  224:  497,  1984;  Levy,  et  al. 
Science  225:  840,  1984).  It  is  believed  that  the 
virus  is  spread  when  body  fluids  such  as  semen  or 
blood  from  an  infected  individual,  are  passed  to  an 
uninfected  person.  Because  a  number  of  AIDS 
cases  have  been  reported  to  result  from  the  trans- 
fusion  of  contaminated  blood,  immunochemical 
testing  of  donor  sera  is  being  conducted  to  detect 
potential  carriers.  At  present  two  types  of  screening 
tests  are  employed:  enzyme-linked-immunoadsor- 
bent  (ELISA)  assays  and  immunoblotting  proce- 
dures.  In  both  instances  proteins  isolated  from  puri- 
fied  virus  particles  or  infected  cell  lysates  are  used 
as  antigen  to  detect  serum  antibodies  directed 
against  the  AIDS  virus.  The  preparation  of  these 
viral  antigens  involves  the  handling  of  large  vol- 
umes  (about  50  liters/week)  of  infectious  virus  and 
tissue  cultures.  Presently,  workers  preparing  these 
reagents  cannot  avoid  continually  being  exposed  to 
the  infected  materials  and  run  the  potential  risk  of 
contracting  AIDS. 

It  is,  therefore,  an  object  of  the  present  inven- 
tion  to  provide  a  cell  line  capable  of  efficient  pro- 
duction  of  AIDS  viral  antigens  without  concomitant 
production  of  infectious  AIDS  viral  particles. 

It  is  a  further  object  of  the  present  invention  to 
provide  a  kit  for  the  detection  of  AIDS-antibodies  in 
a  sample  of  the  human  body  fluid  or  tissue,  com- 
prising  containers  containing  AIDS  viral  antigen(s) 
produced  by  the  cell  line  of  the  present  invention 
and  reagents  or  means  for  immunological  deter- 
mination  of  specific  antigen-antibody  reaction. 

Other  objects  and  advantages  of  the  present 
invention  will  become  apparent  as  the  detailed  de- 
scription  of  the  present  invention  proceeds. 

These  and  other  objects,  features  and  many  of 
the  attendant  advantages  of  the  invention  will  be 
better  understood  upon  a  reading  of  the  following 
detailed  description  when  considered  in  connection 
with  the  accompanying  drawings,  wherein: 

Fig.  1  shows  in  situ  hybridization  of  human  T- 
lymphocyte  lines  synthesizing  AIDS  RV  RNA. 
Photomicrographs  of:  8E5  cells  following  (A)  and 
prior  (B)  to  treatment  with  lUdR;  A3.01  cells  3 
days  post-infection  (C)  with  the  AIDS  RV;  unin- 
fected  A3.01  cells  (D);  lUdR  inducible  cells  prior 

to  (E)  or  following  (F)  incubation  with  lUdr.  Mag- 
nifications  are  at  X  400; 
Fig.  2  shows  the  characteristics  of  AIDS  RV 
DNA,  RNA  and  proteins  in  8E5  cells  (A),  u.  5.0  g 

5  of  8E5  DNA  was  digested  with  EcoRI  and  ana- 
lyzed  by  Southern  blot  hybridization  using  the 
pBenn6  probe.  (B)  Polyadenylated  RNA  was 
prepared  from  virus  infected  A3.01  (lane  1)  or 
8E5  (lane  2)  cells  and  subjected  to  Northern 

io  analysis  using  a  viral  LTR  probe.  (C)  Im- 
munoblots  of  infected  A3.01  (lane  1)  or  8E5 
(lane  2)  cell  lysates;  numbers  represent  the  mo- 
lecular  weights  of  the  standard  markers  in  terms 
of  kilodaltons  (kd)  and  the  arrows  indicate  the 

75  position  of  the  markers  when  subjected  to  elec- 
trophoresis  under  the  conditions  described;  and 
Figure  3  shows  electron  micrographs  of  AIDS 
RV  particles  synthesized  from  8E5  (A)  or  virus 
infected  AE.01  (B)  cells.  Magnifications  are  at  X 

20  50,000. 
The  above  and  other  objects  and  advantages 

of  the  present  invention  are  achieved  by  a  unique 
human  T-lymphocyte  cell  line  designated  8E5,  hav- 
ing  the  characteristics  of  the  deposit  made  at  the 

25  American  Type  Culture  Collection,  12301  Parklawn 
Drive,  Rockville,  Maryland,  20852,  U.S.A.,  on  Janu- 
ary  22,  1986,  under  the  accession  number  ATCC 
No.  CRL  8993.  Upon  issuance  of  a  patent  on  the 
present  invention,  this  deposit  will  continue  to  be 

30  viably  maintained  for  30  years  and  made  available 
to  the  public  without  restriction,  of  course,  consis- 
tent  with  the  provisions  of  the  law. 

The  invention  is  thus  directed  to  a  cell  line 
characterized  by  its  capability  of  producing  AIDS 

35  viral  antigens  without  producing  infectious  viral  par- 
ticles,  said  cell  line  having  the  characteristics  of 
ATCC-CRL  8993,  and  to  a  noninfectious  AIDS  virus 
assembled  from  antigenic  viral  proteins  having  mo- 
lecular  weight  in  kilodaltons  of  160,  120,  90,  55,  46, 

40  43,  41,  24  and  17  but  not  of  64  and  34,  as 
determined  by  immuno-blot  analysis  in  3%  -  27% 
polyacrylamide  gel  electrophoresis  in  the  presence 
of  mercaptoethanol,  particularly  wherein  at  least 
one  of  said  antigenic  viral  proteins  is  capable  of 

45  specifically  binding  with  AIDS  virus  antibodies.  The 
invention  is  further  directed  to  a  method  of  detect- 
ing  AIDS  virus  antibodies  in  a  sample  characterized 
by  reacting  the  sample  with  the  aforesaid  antigenic 
viral  protein  and  immunologically  determining  the 

50  occurrence  of  antigen-antibody  reaction,  and  to  a 
kit  for  carrying  out  such  a  method  comprising  con- 
tainers  containing  the  aforesaid  antigenic  viral  pro- 
tein  and  reagents  or  means  for  immunological  de- 
termination  of  the  occurrence  of  antigen-antibody 

55  reaction. 
Although  any  methods  and  materials  similar  or 

equivalent  to  those  described  herein  can  be  used 
in  the  practice  or  testing  of  the  present  invention, 
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the  preferred  methods  and  materials  are  now  de- 
scribed.  All  publications  mentioned  hereunder  are 
incorporated  herein  by  reference.  Unless  defined 
otherwise,  all  technical  or  scientific  terms  used 
herein  have  the  same  meaning  as  commonly  un- 
derstood  by  one  of  ordinary  skill  in  the  art  to  which 
this  invention  belongs. 

A  unique  human  retrovirus  (RV)  has  been  con- 
sistently  isolated  from  patients  with  the  acquired 
immunodeficiency  syndrome  (AIDS)  and  is  be- 
lieved  to  be  the  cause  of  AIDS.  Infection  of  human 
T-lymphocytes  or  T-lymphocyte  lines  with  the 
AIDS  RV  can  result  in  a  variety  of  outcomes  rang- 
ing  from  rapid  cell  death  to  the  integration  of  func- 
tionally  inert  proviral  DNAs.  A  typical  AIDS  RV 
infection  is  characterized  by  the  appearance  of 
multinucleated  cells,  a  burst  of  reverse  transcrip- 
tase  (RT)  activity,  and  profound  cellular  degener- 
ation  that  extends  over  a  5  to  20  day  period.  A 
recent  report  describes  non-cytotoxic  effects  of  the 
AIDS  RV  on  human  lymphocytes.  In  this  report, 
phytohemagglutinin  stimulated,  interleukin-2  depen- 
dent  cultures  of  helper-inducer  human  T  cells  ex- 
hibited  the  characteristic  cytopathic  effects  of  acute 
viral  infection,  but  nonetheless,  sufficient  numbers 
of  cells  survived  to  continue  to  produce  infectious 
virus  during  the  four  months  they  were  maintained 
in  culture  (Hoxie  et  al.,  Science,  229:1400  (1985)). 

Described  herein  is  the  discovery  of  Leu-3- 
non-virus  producing  cell,  derived  from  a  Leu-3  T 
cell  line,  that  survived  infection  with  the  AIDS  RV 
which  constitutively  produces  all  of  the  major  viral 
proteins  except  p64  and  p34  but  not  infectious 
virus.  This  discovery  is  now  presented  in  detail. 

A  cellular  clone  was  isolated  from  a  mass 
culture  of  survivor  cells  that  contained  a  single 
copy  of  the  AIDS  RV  provirus.  The  integrated  pro- 
viral  DNA  was  constitutively  expressed  but  gen- 
erated  defective  virus  particles  that  failed  to  syn- 
thesize  detectable  reverse  transcriptase.  The  meth- 
ods  and  materials  used  in  producing  the  cellular 
clone  and  in  performing  several  tests  and  the  like 
are  described  hereunder. 

Viral  Infection,  lUdR  Induction,  and  Cell  Clon- 
ing:  Beginning  with  a  variant  of  the  CEM  T  cell  line 
(A3.01)  which  has  been  described  by  Folks  et  al., 
Proc.  Natl.  Acad.  Sci.  USA.,  82:4539  (1985),  ap- 
proximately  2  X  10G  A3.01  cells  were  infected  with 
a  1  X  10-3  dilution  of  an  LAV  strain  of  the  AIDS  RV 
stock  in  accordance  with  the  procedure  of  Folks  et 
al.,  supra.  Following  adsorption  for  1  hour  at  37  °C, 
cells  were  washed  and  maintained  (1  X  10G 
cells/ml)  in  RPMI-1640  medium  supplemented  with 
10%  fetal  calf  serum.  When  the  RT  activity  of  the 
Leu-3-  cultures  which  had  survived  infection  be- 
came  undetectable  (7  to  10  days  after  the  peak  of 
RT),  cells  (1  X  10G/ml)  were  exposed  to  lUdR  (100 
M.g/ml)  for  24  hours  and  then  cocultivated  with  Leu- 

3+  A3.01  cells,  following  standard  techniques  well 
known  in  the  art.  The  induction  of  virus  was  in- 
dicated  by  a  second  wave  of  RT  activity  in  the 
cocultured  cells;  when  RT  was  no  longer  detect- 

5  able,  the  survivor  cells  were  subjected  to  a  second 
cycle  of  lUdR  induction/cocultivation.  The  RT  nega- 
tive,  Leu-3-  cells  surviving  these  treatments  were 
cloned  by  the  standard  limiting  dilution  technique 
in  96  well  microtiter  plates.  One  hundred  eleven 

io  single  cell  clones  were  obtained,  pooled  into 
groups  of  10,  expanded  to  a  total  of  1  X  10G  cells, 
exposed  to  lUdR  for  24  hours,  cocultivated  with 
Leu-3  A3.01  cells,  and  examined  daily  for  expres- 
sion  of  AIDS  RV  by  monitoring  syncytia  formation. 

is  A  single  clone  (8E5)  was  thus  obtained. 
Nucleic  Acid  Hybridization:  DNA  and  RNA  were 

prepared  from  AIDS  RV  infected  cells  or  8E5  cells 
and  analyzed  for  the  presence  of  virus-related  se- 
quences  by  Southern  or  Northern  blot  hybridization 

20  utilizing  cloned  LTR  (long  terminal  repeat)  or  repre- 
sentative  gag-pol-env  probes  as  described  by 
Folks  et  al.,  Proc.  Natl.  Acad.  Sci.  USA,  82:4539 
(1985);  Rabson  et  al.,  Science,  229:1388  (1985); 
Benn  et  al.,  Science,  230:949  (1985).  For  in  situ 

25  hybridization,  cultured  cells  were  sedimented  onto 
polylysine  coated  glass  slides,  fixed  in 
periodatelysine-paraformaldehyde-glutaraldehyde 
(PLPG),  and  pretreated  with  HCI  and  proteinase  K 
to  allow  the  labeled  probe  to  enter  the  cells  as 

30  described  by  Gendelman  et  al.,  J.  Immun.  Meth., 
65:137  (1983);  Gendelman  et  al.,  Proc.  Natl.  Acad. 
Sci.  USA,  82:7086.  Cells  were  prehybridized  in  10 
mM  Tris  pH  7.4,  2X  standard  saline  citrate  (SSC) 
(1X  SSC  is  0.15M  NaCI,  0.015M  sodium  citrate,  pH 

35  7.4),  50%  formamide,  1X  Denhardt's  solution 
(0.02%  polyvinylpyrrolidone,  0.02%  Ficoll,  0.02% 
bovine  serum  albumin)  and  200  u.g/ml  yeast  tRNA 
at  45  °  C  for  2  hours  and  hybridized  in  this  solution 
containing  10%  dextran  sulfate,  5m.  M  dithiothreitol 

40  and  10G  counts/min  of  35S-labeled  AIDS  RV  RNA  in 
10  u.  I  of  reaction  mixture.  Subgenomic  viral  DNA 
fragments  present  in  pB1  (Benn  et  al,  supra), 
pBenn6  (Folks  et  al.,  supra),  pB11  (Benn  et  al, 
supra),  and  a  recombinant  plasmid  (pRG-B),  which 

45  contains  a  1.35  kb  Hindlll  fragment  mapping  be- 
tween  8.25  and  9.6  kb  on  the  proviral  DNA,  were 
subcloned  into  SP6/T7  vectors  (Promega  Biotec, 
Madison,  Wl)  and  the  pooled  DNAs  transcribed 
using  35S-UTP  (Amersham  Corp.,  Arlington  Hgts., 

50  IL).  The  labeled  RNAs  were  incubated  with  40  u  M 
NaHC03,  60  M  Na2C03,  pH  10.2  prior  to  hybridiza- 
tion  to  facilitate  their  entry  into  cells. 

In  situ  hybridization  was  performed  at  45  °  C  for 
8  hours.  The  samples  where  then  washed  in:  2X 

55  SSC  at  22  °C  for  10  min  X  2  changes;  2X  SSC, 
0.1%  Triton  X-100  at  60  °C  for  30  min;  2X  SSC 
with  RNase  A  (40  u  g/ml)  and  RNase  Ti  (10  U/ml) 
at  37  °C  for  30  min;  and  2X  SSC  at  60  °C  for  10 

3 
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min.  All  solutions  excluding  those  with  RNase  con- 
tained  5  U.M  DTT  and  1  u.  M  EDTA.  Autoradiog- 
raphy  was  performed  for  1-2  days  following  stan- 
dard  procedures  well  known  in  the  art. 

To  control  the  specificity  of  in  situ  hybridiza- 
tion,  probes  synthesized  in  the  sense  orientation 
(same  polarity  as  viral  mRNA)  were  incubated  with 
duplicate  cell  preparations;  in  addition,  uninfected 
cells  were  hybridized  with  antisense  probes  (such 
as  complementary  to  viral  mRNA).  Infected  cell 
preparations  were  also  treated  with  RNase  prior  to 
addition  of  the  probe. 

Immunoblotting:  Total  cell  lysates  prepared 
from  AIDS  RV  infected  A3.01  or  8E5  (1  x  108)  cells 
were  boiled  in  2%  SDS  and  2-mercaptoethanol  and 
electrophoresced  through  3-27%  gradient 
polyacrylamide  gels  at  about  100  volts  for  about  18 
hours.  (Integration  Separation  Sciences)  by  the 
method  of  Laemmli,  Nature  227:680  (1970),  and 
transferred  to  nitrocellulose  membranes  (Towbin  et 
al.,  Proc.  Natl.  Acad.  Sci.  USA,  76:4350  (1979)). 
The  filters  were  then  treated  with  5%  nonfat  dry 
milk  in  10uM  NaCI  (TN)  for  30  min  and  further 
rinsed  in  TN  buffer  containing  0.3%  Tween-20, 
0.5%  NP40  (TN-TN)  and  1%  BSA.  Pooled  AIDS 
patient  sera  (1:1000),  diluted  in  TN-TN  containing 
3%  BSA,  were  incubated  with  the  nitro-cellulose 
filters  overnight  at  room  temperature.  The  mem- 
branes  were  then  washed  3X  in  TN-TN  buffer, 
incubated  for  2  hours  with  125l-protein  A  (200,000 
dpm/ml),  washed,  air  dried,  and  exposed  to  x-ray 
film  in  accordance  with  techniques  well  known  in 
the  art. 

Electronmicroscopy:  A3.01  cells  infected  with 
the  AIDS  retrovirus,  or  8E5  cells,  were  centrifuged 
at  650  X  g  in  standard  Beem  capsules.  The  pellets 
were  then  gently  washed  in  serum-free  RPMI  1640 
medium  and  fixed  in  situ  for  1-2  hours  in  2.5% 
gluteraldehyde  in  the  presence  of  0.1  M  sodium 
cacodylate  buffer,  pH  7.2.  Following  three  5  min 
washes  in  0.1  M  sodium  cacodylate  buffer  contain- 
ing  4%  sucrose,  the  pellets  were  treated  with  1% 
osmium  tetroxide  for  1-2  hours.  They  were  then 
washed  three  times  in  0.1  M  sodium  cacodylate 
buffer  and  dehydrated  in  30  to  100%  ethanol,  fol- 
lowed  by  a  final  dehydration  using  propylene  oxide. 
The  samples  were  then  embedded  in  epon-Araldite 
LX-112  (Ladd  Research  Industries,  Burlington,  VT, 
USA)  and  thin  sections  were  prepared.  After  se- 
quential  staining  with  lead  acetate  and  uranyl  ace- 
tate,  the  preparations  were  examined  in  a  JEOL 
100B  electronmicroscope  at  80  KV. 

By  the  methods  described  herein,  a  single 
clone  (8E5)  was  isolated  that  produced  syncytia 
with  cocultured  Leu-3  A3.01  cells  following  expo- 
sure  to  lUdR.  When  8E5  cells  were  expanded  and 
characterized  in  greater  detail,  an  unanticipated 
result  was  obtained.  Despite  repeated  treatments 

with  lUdR,  no  RT  activity  could  be  detected  in  the 
cocultures  of  8E5  and  the  Leu-3  A3.01  cells  that 
were  maintained  for  more  than  30  days.  This  was 
surprising  in  view  of  the  readily  demonstrable  syn- 

5  cytia  that  appeared  24  hours  following  lUdR  treat- 
ment  of  the  8E5  cells. 

Detection  of  viral  RNA,  DNA,  and  protein  in 
8E5  cells.  Since  it  was  unclear  which,  if  any,  AIDS 
RV  gene  products  were  being  expressed  in  in- 

io  duced  8E5  cells,  in  situ  hybridization  was  em- 
ployed  to  monitor  the  lUdR  effect.  As  shown  in  Fig. 
1A,  virtually  all  of  the  lUdR  treated  8E5  cells  syn- 
thesized  viral  RNA.  Of  interest  was  the  fact  that 
8E5  cells,  growing  in  the  absence  of  lUdR,  also 

15  expressed  high  levels  of  AIDS  RV  RNA  (Fig.  1B). 
The  in  situ  hybridization  results  shown  in  Fig.  1 
also  indicated  that  cloned  8E5  cells  contained  com- 
parable  amounts  of  viral  mRNA  relative  to  those 
present  in  a  cell  infected  with  virus  (Fig.  1C).  To 

20  more  fully  evaluate  the  RNA  present  in  the  8E5 
clone,  polyadenylated  RNA  was  isolated  and  exam- 
ined  by  Northern  blot  hybridization  using  an  LTR 
probe  as  mentioned  above.  Fig.  2B  shows  that, 
similar  to  A3.01  cells  which  actively  produce  virus, 

25  uninduced  8E5  cells  also  contain  substantial 
amounts  of  9.1  (genomic/gag-pol),  5.0,  4.3  (env), 
and  1.8-2.0  kb  viral  RNAs.  Although  this  Northern 
analysis  suggested  that  the  expression  of  the  5.5 
kb  species  of  viral  RNA  might  be  reduced  in  8E5 

30  cells,  S1  nuclease  protection  experiments  (data  not 
shown)  indicated  that  RNAs  processed  at  the  pu- 
tative  splice  acceptor  for  5.5  kb  viral  RNA  were 
readily  identified. 

The  number  and  state  of  proviral  DNA  copies 
35  in  8E5  cells  were  analyzed  by  Southern  blot  hy- 

bridization  of  EcoRi  digested  cellular  DNA.  Since 
the  parental  LAV  provirus  contains  two  internal 
EcoRi  restriction  sites  defining  a  1.1  kb  viral  DNA 
segment,  the  presence  of  only  three  reactive 

40  cleavage  products  (Fig.  2A)  is  consistent  with  the 
clonality  of  the  8E5  line  and  the  existence  of  a 
single  integrated  copy  of  viral  DNA. 

These  results  clearly  indicate  that  the  one  copy 
of  the  LAV  provirus  in  8E5  cells  is  constitutively 

45  expressed  as  viral  RNA  but  provides  no  explana- 
tion  for  the  absence  of  RT  activity  subsequent  to 
lUdR  treatment.  As  a  first  step  toward  identifying 
this  abnormality,  the  viral  proteins  present  in  8E5 
cells  were  analyzed  by  immunoblotting  using 

50  pooled  AIDS  sera.  A  side-by-side  comparison  with 
the  immunoreactive  polypeptides  present  in  virus- 
producing  A3.01  cells  (Fig.  2C)  evidences  the  pres- 
ence  of  major  viral  encoded  glycoprotein  gp120, 
and  polypeptides  p55,  p41,  and  p25  (as  well  as 

55  others  not  shown)  and  the  absence  of  the  promi- 
nent  64  kd  and  fainter  34  kd  (kilodalton)  viral  poly- 
peptides  in  8E5  cells.  A  similar  immunoblot  was 
obtained  when  a  lysate,  prepared  from  8E5  cells 

4 
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treated  with  lUdR,  was  examined  (data  not  shown). 
When  8E5  cells  were  examined  elec- 

tromicroscopically,  innumerable  retrovirus-like 
structures  were  visualized  budding  from  their  sur- 
face  (Fig.  3).  These  particles  are  readily  distin- 
guished  from  infectious  virions  produced  in  A3.01 
cells  because  they  lacked  the  condensed  rod- 
shaped  nucleoid  characteristic  of  the  AID  RV. 

The  tissue  culture  medium  from  untreated  or 
lUdR  treated  8E5  cells  was  also  examined  for  the 
presence  of  infectious  virus  particles.  Supernatants, 
concentrated  from  1  X  10s  8E5  cells,  were  in- 
cubated  with  2  X  10G  Leu-3+  A3.01  cells  as  de- 
scribed  by  Folks  et  al,  supra,  in  an  attempt  to 
amplify  any  released  viral  particles.  In  repeated 
experiments,  the  synthesis  of  infectious  progeny 
virions,  as  monitored  by  RT  assays,  was  invariably 
negative.  Nonetheless,  A3.01  cells,  exposed  to 
concentrated  8E5  tissue  culture  supernatants,  did 
exhibit  minimal  syncytia  formation.  However,  the 
development  of  syncytia  could  not  be  demonstrat- 
ed  following  the  serial  (and  blind)  passage  of  the 
8E5  supernatant  through  A3.01  cells. 

In  situ  hybridization  of  lUdR  inducible  cells. 
Since  the  characterization  of  the  cloned  8E5  survi- 
vor  cell  indicated  the  presence  of  a  single  copy  of 
proviral  DNA  that  directed  the  synthesis  of  defec- 
tive  virus  particles,  an  effort  was  made  to  deter- 
mine  how  and  when  this  cell  arose.  Accordingly,  in 
situ  hybridization  was  used  to  evaluate  the  lUdR 
inducible  cells  which  survived  the  initial  infection 
with  LAV.  As  shown  in  Fig.  1E,  cells  constitutively 
expressing  AIDS  RV  mRNA  could  be  identified  in 
the  mass  culture  of  lUdR  inducible  cells.  These 
cells  existed  at  a  frequency  of  k  1/1000  at  least  two 
lUdR/cocultivation  cycles  prior  to  the  isolation  of 
the  8E5  clone.  In  the  presence  of  lUdR,  the  level  of 
viral  RNA  synthesis  in  the  survivor  cells  did  not 
appreciably  change  (Fig.  1F). 

Folks  et  al,  Science,  231:600-602  (1986),  (in- 
corporated  herein  by  reference)  reported  that  lUdR 
treatment  of  virus-free,  Leu-3-  lymphocytes  surviv- 
ing  infection  with  the  AIDS  RV  induced  infectious 
virus  as  monitored  by  RT  assays.  The  lUdR  in- 
duced  progeny  virions  as  described  by  Folks  et  al. 
were  indistinguishable  from  their  LAV  parent  in 
terms  of  tropism  for  Leu-3+  lymphocytes,  the 
cytopathic  effect  that  occurred  during  their  replica- 
tion  in  human  T  cells,  and  in  their  kinetics  of 
infection.  Although,  prior  to  analysis,  one  would 
generally  expect  to  have  cloned  in  the  8E5  cell  an 
lUdR  inducible  survivor  cell  that  contained  a  "wild- 
type"  provirus,  it  was  indeed  surprising  when  the 
analysis  revealed  that  8E5  cells  in  fact  harbored  a 
defective  copy  of  the  AIDS  viral  DNA. 

It  should  also  be  noted  that  the  presence  of  the 
AIDS  RV  proviral  DNA  and  the  synthesis  of  all 
major  viral  proteins  except  p64  and  p34  have  no 

effect  on  cell  viability.  Thus,  if  a  viral  encoded 
protein,  rather  than  the  complex  process  of  virus 
replication,  is  responsible  for  viral  CPE  and  cell 
death,  such  a  protein  is,  of  course,  not  synthesized 

5  in  8E5  cells  and  the  characterization  of  such  a 
protein  would  offer  an  important  clue  as  to  the 
factor  responsible  for  the  deadly  infectivity  of  the 
AIDS  virus. 

Some  examples  of  the  useful  applications  of 
io  the  present  invention  are  now  described. 

1.  8E5  cells  are  maintained  in  RPMI-1640  plus 
10%  fetal  calf  serum  at  approximately  1-5  X  10G 
cells/ml.  Both  supernatants  and  whole  cells  are 
used  for  extraction/purification  of  viral  parti- 

es  cles/protein  for  biochemical  analysis  such  as 
protein  sequencing.  This  is  accomplished  by 
large  scale  purification  (greater  than  10  liters  of 
culture  material). 
2.  Supernatant  material  containing  8E5  virus 

20  particles  is  harvested  and  purified  for  use  in 
ELISA  and  immunoblotting  kits  for  antibody  de- 
tection  (blood  screening). 
3.  Cellular  material  from  8E5  cells  is  harvested 
and  used  as  viral  antigen  for  detection  of  anti- 

25  bodies  in  immunoblotting  kits  (blood  screening). 
4.  8E5  cells  are  harvested  and  used  as  viral 
antigen  source  for  antibody  detection  in  im- 
munofluorescent  diagnostic  kits  or  in  flow 
cytometric  analytical  assays. 

30  5.  Monoclonal  antibodies  are  made  against  8E5 
viral  antigens  which  react  against  HTLV-III/LAV 
antigens.  8E5  viral  antigens  are  inoculated  into 
mice  or  rats,  and  lymphoid  cells  from  these 
animals  are  fused  with  tumor  cells  to  form  stable 

35  monoclonal  antibody  producing  hybridomas  fol- 
lowing  standard  techniques. 
6.  8E5  proviral  DNA  is  isolated  and  molecularly 
cloned  for  use  in  transforming  lymphoid  and 
non-lymphoid  cells  of  different  mammalian  spe- 

40  cies  for  the  constitutive  production  of  viral  pro- 
teins. 
7.  Purified  8E5  cells  or  particles  are  used  for 
inoculation  of  non-human  primates,  other  ani- 
mals,  and  humans,  for  vaccine  development. 

45  8.  8E5  cells  are  used  for  target  cells  in  cell 
mediated  and  complement  mediated  cytotoxicity 
assay  systems. 
9.  8E5  particles  are  used  to  biologically  modify 
HLA  matched  target  cells  for  use  in  cell  me- 

50  diated  cytotoxicity  assays. 
10.  8E5  cells  are  used  as  a  safe  standard  of 
cloned  HTLV-III/LAV  antigen  source  for  nucleic 
acid  in  situ  hybridization  and  immuno-fluores- 
cent  antibody  assays. 

55  It  is  understood  that  the  examples  and  embodi- 
ments  described  herein  are  for  illustrative  purposes 
only  and  that  various  modifications  or  changes  in 
light  thereof  will  be  suggested  to  persons  skilled  in 
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the  art  and  are  to  be  included  within  the  spirit  and 
purview  of  this  application  and  the  scope  of  the 
appended  claims. 

Claims 

1.  A  cell  line  characterised  in  that  it  is  capable  of 
producing  AIDS  viral  antigens  without  produc- 
ing  infectious  viral  particles  and  in  that  it  is 
represented  by  deposited  cell  line  ATCC  CRL 
8993. 

2.  A  non-infectious  AIDS  virus,  characterised  in 
that  it  is  assembled  from  antigenic  viral  pro- 
teins  having  molecular  weight  in  kilodaltons  of 
160,  120,  90,  55,  46,  43,  41,  24  and  17  but  not 
64  and  34,  as  determined  by  immo-blot  analy- 
sis  in  3%-27%  polyarcylamide  gel  elec- 
trophoresis  in  the  presence  of  mercaptoethanol 
whereby  it  does  not  have  the  ability  to  infect 
cells. 

3.  The  virus  of  claim  2,  further  characterised  in 
that  at  least  one  of  said  antigenic  viral  proteins 
is  capable  of  specifically  binding  with  AIDS 
virus  antibodies. 

4.  The  virus  of  either  of  claims  2  or  3,  wherein 
said  non-infectious  AIDS  virus  is  produced  by 
a  cell  line  represented  by  deposited  cell  line 
ATCC  CRL  8993. 

5.  The  virus  of  either  of  claims  2  or  3,  wherein 
said  non-infectious  AIDS  virus  is  produced  in  a 
Leu-3-  cell  line. 

6.  A  cell  line  adapted  to  produce  a  non-infectious 
AIDS  virus  of  any  of  claims  2  to  5. 

7.  A  method  of  detecting  AIDS  virus  antibodies 
present  in  a  sample,  characterised  by  reacting 
said  sample  with  a  non-infectious  AIDS  virus 
produced  by  a  cell  line  as  claimed  in  claim  1 
or  claim  6  and  immunologically  determining 
the  occurrence  of  antigen-antibody  reaction. 

8.  A  kit  for  detecting  the  presence  of  AIDS  anti- 
body  in  a  sample,  characterised  in  that  it  com- 
prises  a  non-infectious  AIDS  virus  produced  by 
a  cell  line  as  claimed  in  claim  1  or  claim  6  and 
reagents  or  means  for  immunological  deter- 
mination  of  the  occurrence  of  antigen-antibody 
reaction. 

10.  The  use  of  a  non-infectious  AIDS  virus  pro- 
duced  by  a  cell  line  as  claimed  in  claim  1  or 
claim  6  in  the  manufacture  of  a  medicament 
for  the  treatment  or  prevention  of  Acquired 

5  Immune  Deficiency  Syndrome  (AIDS). 

11.  The  use  of  an  AIDS  virus  as  claimed  in  claim  2 
or  3  in  the  manufacture  of  a  medicament  for 
the  treatment  or  prevention  of  Acquired  Im- 

io  mune  Deficiency  Syndrome  (AIDS). 

Patentanspruche 

1.  Zellinie,  dadurch  gekennzeichnet,  dal3  sie  zur 
is  Erzeugung  von  AIDS-Virus-Antigenen  ohne  Er- 

zeugung  infektioser  Virus-partikel  in  der  Lage 
ist,  und  dal3  sie  durch  die  niedergelegte  Zelli- 
nie  ATCC  CRL  8993  reprasentiert  ist. 

20  2.  Nichtinfektioses  AIDS-Virus,  dadurch  gekenn- 
zeichnet,  dal3  es  aus  Antigenen  Virusproteinen 
zusammengesetzt  ist,  die  Molekulargewichte  in 
Kilodalton  von  160,  120,  90,  55,  46,  43,  41,  24 
und  17,  jedoch  nicht  von  64  und  34  haben, 

25  bestimmt  durch  Immuno-Blotting-Analyse 
durch  Gelelektrophorese  in  3-bis  27-prozenti- 
gem  Polyacrylamidgel  in  Anwesenheit  von 
Mercaptoethanol,  wodurch  es  Zellen  nicht  infi- 
zieren  kann. 

30 
3.  Virus  nach  Anspruch  2,  weiter  dadurch  ge- 

kennzeichnet,  dal3  mindestens  eines  der  anti- 
genen  Virusproteine  zu  einer  spezifischen  Bin- 
dung  mit  AIDS-Virus-Antikorpern  in  der  Lage 

35  ist. 

4.  Virus  nach  Anspruch  2  oder  3,  wobei  das 
nichtinfektiose  AIDS-Virus  durch  eine  Zellinie 
hergestellt  ist,  die  durch  die  niedergelegte  Zel- 

40  linie  ATCC  CRL  8993  reprasentiert  ist. 

5.  Virus  nach  Anspruch  2  oder  3,  wobei  das 
nichtinfektiose  AIDS-Virus  in  einer  Leu-3--Zel- 
linie  produziert  ist. 

45 
6.  Zellinie,  die  fur  die  Produktion  eines  nichtinfek- 

tiosen  AIDS-Virus  nach  einem  der  Anspruche 
2  bis  5  ausgelegt  ist. 

50  7.  Verfahren  zum  Nachweis  von  AIDS-Virus-Anti- 
korpern  in  einer  Probe,  gekennzeichnet  durch 
Reagieren  der  Probe  mit  einem  nichtinfektio- 
sen  AIDS-Virus,  das  durch  eine  Zellinie  nach 
Anspruch  1  oder  Anspruch  6  produziert  ist, 

55  und  immunologisches  Bestimmen  des  Auftre- 
tens  einer  Antigen-Antikorper-Reaktion. 

9.  A  kit  of  claim  8  characterised  in  that  said  AIDS  55 
virus  is  disposed  in  a  container. 

6 
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8.  Ausrustung  zum  Nachweis  des  Vorhanden- 
seins  von  AIDS-Antikorpern  in  einer  Probe,  da- 
durch  gekennzeichnet,  dal3  sie  ein  nichtinfek- 
tioses  AIDS-Virus  enthalt,  das  durch  eine  Zelli- 
nie  nach  Anspruch  1  oder  Anspruch  6  produ- 
ziert  ist,  und  Reagenzien  bzw.  Mittel  zur  immu- 
nologischen  Bestimmung  des  Auftretens  einer 
Antigen-Antikorper-Reaktion  enthalt. 

9.  Ausrustung  nach  Anspruch  8,  dadurch  gekenn- 
zeichnet,  dal3  das  AIDS-Virus  in  einem  Behal- 
ter  untergebracht  ist. 

10.  Verwendung  eines  nichtinfektiosen  AIDS-Virus, 
das  durch  eine  Zellinie  nach  Anspruch  1  oder 
Anspruch  6  produziert  ist,  bei  der  Herstellung 
eines  Medikaments  zur  Behandlung  oder  Ver- 
hinderung  des  erworbenen  Immundefektsyn- 
droms  (AIDS). 

11.  Verwendung  eines  AIDS-Virus  nach  Anspruch 
2  oder  3  bei  der  Herstellung  eines  Medika- 
ments  zur  Behandlung  oder  Verhinderung  des 
erworbenen  Immundefektsyndroms  (AIDS). 

Revendicatlons 

tieux  du  SIDA  est  produit  par  une  lignee  cellu- 
laire  Leu-3-. 

6.  Lignee  cellulaire  adaptee  a  la  production  d'un 
5  virus  non-infectieux  du  SIDA  selon  I'une  quel- 

conque  des  revendications  2  a  5. 

7.  Procede  pour  detecter  des  anticorps  diriges 
contre  le  virus  du  SIDA,  dans  un  echantillon, 

io  caracterise  par  la  mise  en  reaction  dudit 
echantillon  avec  un  virus  non-infectieux  du 
SIDA  produit  par  une  lignee  cellulaire  telle  que 
revendiquee  a  la  revendication  1  ou  la  revendi- 
cation  6,  et  par  la  determination  par  voie  im- 

15  munologique  de  I'existence  de  la  reaction  anti- 
gene-anticorps. 

8.  Dispositif  de  detection  de  la  presence  d'anti- 
corps  diriges  contre  le  virus  du  SIDA,  dans  un 

20  echantillon,  caracterise  en  ce  qu'il  comprend 
un  virus  non-infectieux  du  SIDA  produit  par 
une  lignee  cellulaire  telle  que  revendiquee  a  la 
revendication  1  ou  la  revendication  6  et  les 
reactifs  ou  moyens  necessaires  pour  une  de- 

25  termination  par  voie  immunologique  de  I'exis- 
tence  de  la  reaction  antigene-anticorps. 

1.  Lignee  cellulaire  caracterisee  en  ce  qu'elle  est 
capable  de  produire  des  antigenes  viraux  du 
SIDA  sans  produire  de  particules  virales  infec-  30 
tieuses  et  en  ce  qu'elle  est  representee  par  la 
lignee  cellulaire  deposee  sous  le  n  °  ATCC 
CRL  8993. 

2.  Virus  non-infectieux  du  SIDA,  caracterise  en  ce  35 
qu'il  reunit  les  proteines  virales  antigeniques 
de  160,  120,  90,  59,  46,  43,  41,  21  et  17  a 
I'exception  de  64  et  34,  conformement  a  I'ana- 
lyse  par  immunoempreinte  par  electrophorese 
sur  gel  de  polyacrylamide  a  3  %  -  27  %  en  40 
presence  de  mercaptoethanol,  et  n'a  pas,  par 
leur  intermediate,  la  capacite  d'infecter  les 
cellules. 

9.  Dispositif  selon  la  revendication  8,  caracterise 
en  ce  que  ledit  virus  du  SIDA  est  dispose  dans 
un  recipient. 

10.  Utilisation  d'un  virus  non-infectieux  du  SIDA 
produit  par  une  lignee  cellulaire  telle  que  re- 
vendiquee  a  la  revendication  1  ou  la  revendi- 
cation  6,  pour  fabriquer  un  medicament  desti- 
ne  au  traitement  ou  la  prevention  du  Syndrome 
d'lmmunodeficience  Acquise  (SIDA). 

11.  Utilisation  d'un  virus  du  SIDA  tel  que  revendi- 
que  a  la  revendication  2  ou  3  pour  fabriquer  un 
medicament  destine  au  traitement  ou  la  pre- 
vention  du  Syndrome  d'lmmunodeficience  Ac- 
quise  (SIDA). 

3.  Virus  selon  la  revendication  3,  caracterisee  en  45 
outre  en  ce  qu'au  moins  une  desdites  protei- 
nes  virales  antigeniques  est  capable  de  se  lier 
specifiquement  aux  anticorps  diriges  contre  le 
virus  du  SIDA. 

50 
4.  Virus  selon  I'une  quelconque  des  revendica- 

tions  2  et  3  selon  lequel  ledit  virus  non-infec- 
tieux  du  SIDA  est  produit  par  une  lignee  cellu- 
laire  representee  par  la  lignee  cellulaire  depo- 
see  sous  le  n  0  ATCC  CRL  8993.  55 

5.  Virus  selon  I'une  quelconque  des  revendica- 
tions  2  et  3,  selon  lequel  ledit  virus  non-infec- 
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