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Summary. — Recombinant vaccinia strains vC5 and vE234L 
expressing t h e  rp50 and rgpl60/rgpl20 recombinant proteins 
were used in immunoblot and immunofluorescence assays.  No 
false reactions were found, although 30 sera giving false reac­
t iv i ty  wi th  gag or  env encoded proteins i n  a commercial im­
munoblot  assay were included in to  t h e  t e s t  panel.  W e  recom­
mend  t h e  recombinant  protein-based assay fo r  confirmation a n d  
discrimination of H I V  seropositivity. 
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W i t h  t h e  beginning of mass blood screening for  H I V  seropositivity t h e  
urgent  need fo r  a reliable confirmation tes t  h a s  become evident .  Al though 
t h e  immunoblot  (IB) wi th  na tu ra l  virus antigens is very  informative a n d  
widely used, i t  m a y  occasionally give false positive results  which are  ve ry  
difficult t o  differentiate f r o m  t r u e  positives (Tersmette  et al., 1988; Bukrin-
sky  et al., 1988). These false positive reactions a re  usually caused b y  H L A  
proteins present in  viral lysáte (Henderson et al., 1987) or b y  cioss reactions 
of partially denatured HIV antigens with HIV-unrelated antibodies (Resnick 
and Shapshak, 1987). 

To eliminate the  false reactions we have  used recombinant vaccinia-pro­
duced antigens instead of t h e  na tu ra l  ones. As  previously shown (Bukrinski 
et al., 1989) t h e  use of recombinant  protein rp50  endoced b y  H I V  gag a n d  
carried b y  vaccinia s train vC5 allows t o  discriminate between real a n d  false 
reactions wi th  gwgr-endoced proteins. I n  th i s  paper  we fu r the r  characterize 
t h e  recombinant  proteins a n d  demonstra te  t h a t  I B  wi th  recombinant  gag 
(produced b y  vC5) a n d  env (produced b y  vE234L) antigens gives n o  false 
reactions retaining diagnostic properties of na tu ra l  antigen-based I B .  The  
tecombinant  vaccinia strains m a y  be  also used fo r  preparat ion of cells for  
indirect immunofluorescence assay. 

Construction of vC5 was  previously described (Bukrinsky  et al., 1989). T o  
construct  t h e  vE234L  EcoRl-XhoI f r agmen t  containing t h e  whole  env gene 
of t h e  B H 1 0  strain (Ratner  et al., 1985) was digested wi th  Bal31 exonuclease 
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•; j Characterization of recombinant vac-

cinia-produced antigens b y  I B  assay  
s q .  C V l  cells infected with vSC8 (control 

I > strain, lane 1), vCo (HIV  gag carrying 
strain, lane 2), and vE234L (HIV env 
carrying strain, lanes 4, 5) a t  multiplic-

Y * i ty  of 30 PFU/cell (lanes 2, 4) or 2 PFU/ 
\ % í ÉHÉp cell (lane 5) were lysed a f t e r  6 hr  (lanes 2 

j - v '  4) or 24 hr  (lane 5) and fractionated in 
1 0 %  SDS-PAGE, HIV-specific proteins 
were revealed b y  incubation wi th  serum 

/ of infected patient.  Mixture of vC5 and 
1 ' vE234L infected cells w a s  fractionated 

3 0  in lane 3. This  lane represents I B  strips 
used a s  recombinant I B  assay.  H 9  cells 

U ; • j j infected with HTLV-IIIB H I V  strain 
f a , i * ! • z .. í were fractionated in lane 6. Molecular 
JjT' '  '. '*»» . ^ • *'-j masses  of protein s tandards  are shown 

1 2 3 4 5 6 a t  the lef t .  
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Detention of recombinant antigens in ('V-1 cells b y  indirect immunofluorescence 
Subeonfluont monolayer of (JV-1 colls infected with  5 PFU/cell of one of vaccinia strains f o r  
24 lir was  fixed with 9 0 %  othanol and incubated with 1 : 20 dilution of AIDS patient serum 
f o r  I hr, 37 °C. Reac t ion  was  detected b y  incubat ion wi th  fluorescein isothiocyanate  (FITC)-
con juga t ed  g o a t  an t i - human  IgCJ a n d  examined  b y  fluorescence microscopy. 
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Fig.  3 
Intracellular localization of recombinant 

antigens ^ 
CV-1 cells infected w i t h  vC5 (lanes 3, 4) 
or v E 2 3 4 L  (1, 2) ivere fractionated a s  
described in the  t e x t  a n d  proteins were 
revealed b y  I B  a s s a y  wi th  A I D S  patient  
serum. Lanes  1 , 3  — membrane fraction, 
2, 4 — cytosol fraction. 
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from the AVvjRI site. The resulting fragment carrying the  env gene with 
a 110 b p  leader (devoid of initiation codons other than  env gene's own ATG) 
was  cloned into the  Smal site of the p S C l l  (Chakrabarti et al., 1985) and 
used for  vE234L construction b y  recombination with W R  strain of vaccinia 
virus. CV-1 cells infected with vE234L produced HIV-specific proteins with 
molecular masses of 160kD and 120kD, specifically recognized b y  sera of 
HIV-infected patients (Fig. 1). These proteins had the same mobility in 
SDS-PAGE as  native HIV-specific glycoproteins g p l 6 0  and gp l20 .  Pro­
cessing of t h e  160kD protein in  CV-1 cells was  ra the r  efficient a n d  a f te r  
24 h r  we could n o t  detect  th is  protein b y  I B  assay (Fig. 1, lane 5). W e  
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Table 1. Comparative sturly of i m m u n o b l o t  assays based o n  natural and recombinant 
HIV antigens 

Positive sera Negative sera 

100 samples 
False positive 

30 samples 
Negative 

100 samples 

Natural  I B  
(DuPont) 

Reactive 
Nonreactive 

100 
0 

30 
0 

0 
100 

Recombinant 
I B  

Reactive 
Nonreactive 

100 
0 

0 
30 

0 
100 

designated the recombinant proteins produced b y  vE234L as r g p l 6 0  and 
rgpl20.  

For further characterization of recombinant proteins we studied them b y  
indirect immunofluorescence assay using pooled sera of HIV-infected per­
sons. Both v(J5 a n d  vE234L infected cells showed positive fluorescence in  
t h e  perinuclear zone indicating t h a t  recombinant  HIV-specific proteins were 
bound t o  cell membranes (Fig. 2). This  was  confirmed b y  cell fract ionation 
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False-posit ive rottctions detected b y  commercial  (DuPont )  113 assay  

I — HO — serum samples  f rom lioalthy uninfec ted  sub jec t s  demons t ra t ing  false reac t iv i ty ;  
31 — D u l ' o n t  negat ive  control  sample ;  32 — D u P o n t  positive control  sample.  
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and subsequent I B  analysis. CV-1 cells infected with recombinant vaccinia 
strains were suspended in the buffer containing 10 mmol/1 Tris-HCl, p H  7.4, 
10 mmol/1 NaCl, 30 mmol/1 MgCla, and 5 mmol/1 PMSF and broken b y  
homogenization. The nuclei were removed b y  centrifugation and the cyto­
plasmic fraction was overlaid onto 41% sucrose prepared on t h e  same buffer 
and centrifuged for 2 h r  a t  21 000 rev/min in SW27.1 bucket rotor. Proteins 
f rom t h e  cytosol (upper layer) and  membrane (found between cytosol 
and sucrose) fractions were precipitated b y  acetone and  analysed b y  I B .  
One can see f rom Fig. 3 t h a t  membrane fraction was heavily enriched in  
recombinant proteins. As fa r  as t h e  rp50 gene includes t h e  intact  H I V  p i 7  
coding sequence (Bukrinsky  et al., 1989) we believe t h a t  rp50 is myristoi-
lated a t  i ts  NH2 terminus, as i t  was described for p l 7  (Mervis et al., 1988). 
This anchors rp50 t o  t h e  membrane. The rp50' natural  counterpart  —HIV 
p55 — is also known to be membrane-bound and such localization favours 
the correct processing of this protein. 

The vC5 and vE234L infected cells were lysed and used for production 
of I B  strips. The sensitivity of this I B  assay was compared t o  DuPont I B  
b y  titrating positive control serum. Up to 10~4 dilution, the serum could 
be detected b y  our IB, while DuPont test was about 5 times more sensitive. 
We tested a panel of pooled sera using recombinant and commercial I B  
assays. This panel included confirmed seropositive and negative samples, as  
well as 30 false positive sera (Table 1). These false positive sera were col­
lected f rom healthy persons without known risk factors. The reaction pa t ­
tern in DuPon t  I B  was unchanged for  over 6 months. 

Results of testing positive and  negative samples in recombinant and  na tu­
ral I B  assays were quite similar. Dramatic  differences were found when 
false positive samples were tested. As previously shown the  majori ty of false 
reaction in I B  was directed against t he  gragr-encoded proteins (Resnick and  
Shapshak, 1987). However, sometimes such reactions occur against proteins 
comigrating with ewt'-encoded products (Bukrinsky et al., 1988). The most 
common type  of false reactions seen in this s tudy was ant i -p l7  a n d  anti-p24. 
Some samples demonstrated reactivity to  p66 (samples 2, 7, 19, 26, 27 on  
Fig. 4), gp41 (9, 14, 23), p31 (9, 13, 23). The majori ty of samples reacted 
with a protein of M r  51/55 k l ) .  

None of these sera interacted with t h e  recombinant proteins. They were 
also negative in the  Abbot recombinant ELISA confirming t he  false na ture  
of reactivity in I B .  Some of these sera were tested b y  immunofluorescence 
assay using either H 9  cells infected with HTLV-I I IB  strain or CV-1 cells 
infected with vC5 or vE234L. These assays gave similar results (not shown) 
also demonstrating t he  negativity of t h e  samples. 

Our da ta  indicate t h a t  recombinant H I V  proteins obtained in heterolog­
ous systems m a y  help discriminate between real and  false positive results. 
We think t h a t  introduction of recombinant antigen-based I B  will be a step 
towards a reliable confirmation test .  
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Erratum: T h e  e d i t o r s  d e e p l y  r e g r e t  t h e  m i s t a k e s  w h i c h  occured in vol .  34 of A c t a  
v i ro logica .  In No. 1, Fig. 4 on p a g e  47 w a s  i n t e r c h a n g e d  w i t h  Fig.  2 on p a g e  46. 
In No. 3, Fig.  4 on p a g e  259 w a s  i n t e r c h a n g e d  w i t h  Fig.  3 on p a g e  258. W e  apolog i se  
to t h e  a u t h o r s  a s  w e l l  a s  t o  o u r  r e a d e r s .  


