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HIV-3 RETROVIRUS AND ITS USE 

[0001] Substantial progress has been made in our under 
standing of the acquired immunode?ciency syndrome or 
AIDS. The prinicipal causative agent has been demonstrated 
to be a non-transforming retrovirus With a tropism for T4 
helper/inducer lymphocytes (1, 2) and it has been estimated 
that millions of people World-Wide have already been 
infected. Infection With this virus leads, at least in a signi? 
cant percentage of cases, to a progressive depletion of the T4 
lymphocyte population With a concomittant increasing sus 
ceptibility to the opportunistic infections Which are charac 
teristic of the disease. 

[0002] Epidemiological studies indicate that human 
immunode?ciency virus type 1 (HIV-1), the etiological 
agent responsible for the majority of AIDS cases and Which 
is currently the most Widely disseminated HIV, probably had 
its origins in Central Africa The discovery of this virus 
did not necessarily imply the existence of other types of 
human immunode?ciency viruses. Nevertheless, a second 
group of human immunode?ciency-associated retroviruses, 
human immunode?ciency virus type 2 (HIV-2),Was identi 
?ed in West Africa (4, 5). An HIV-2 virus is disclosed in 
EP-A-0 239 425. An HIV-1 virus is disclosed in WO 
86/02383. Other similar, but not identical, retroviruses have 
also been isolated from simian sources (simian immunode 
?ciency virus, SIV) such as African green monkeys (6, 7) 
and macaques (8, 9). The simian isolates have been shoWn 
to be genetically more closely related to HIV-2 than HIV-1 
but are nevertheless distinct (10). 

[0003] One characteristic of human immunode?ciency 
viruses Which complicates their comparison is their genetic 
variability; genetic variants arise spontaneously and With 
high frequency. A comparison of various HIV-1 isolates 
revealed that some regions of the genome are highly variable 
While others are reasonably Well conserved (11-16). Similar 
polymorphisms have also been observed for HIV-2 (17). The 
regions With the greatest genetic stability are presumably 
those regions coding for the regions of viral proteins Which 
are structurally or enZymatically essential. The viral genes 
With the greatest overall genetic stability are the gag and pol 
genes, While some regions of the env gene and the genes 
coding for regulatory proteins such as art, tat, sor and 3‘orf 
exhibit a high degree of variability. Some of the major 
structural features of the gag and pol gene products are 
apparently shared not only by all of the variants of a 
particular HIV type, but have, at least to some eXtent, been 
conserved betWeen virus types. Antiserum produced against 
HIV-1 crossreacts With the gag and pol gene products of 
HIV-2, albeit With a loWer af?nity than for the corresponding 
HIV-1 gene products. HoWever, in spite of the demonstrable 
immunological crossreaction, at the nucleic acid level there 
is little sequence homology and no signi?cant hybridiZation 
betWeen these tWo viruses can be detected eXcept under very 
loW stringency conditions (17). 

[0004] Ahigher degree of relatedness can be demonstrated 
betWeen SIVagm (STLV-III agm, nearly or completely iden 
tical to Human Lymphotropic Virus type 4 (15)) and HIV-2. 
Immunological crossreaction is not limited only to the gag 
and pol gene products but eXtends to the env gene products 
as Well. Nevertheless, genomic analysis of SIVagm and 
HIV-2 shoWed them to be genetically distinguishable (19). 
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DNA probes speci?c for HIV-2, although able to hybridiZe 
to SIVagm sequences, hybridiZe preferentially to HIV-2 
(18). 
[0005] We noW report the isolation and characteriZation of 
a novel human immunode?ciency virus from a Camerounian 
Woman and her partner. Geographically, this virus comes 
from a region in Africa located betWeen West Africa Where 
HIV-2 is endemic, and East-Central Africa Where HIV-1 is 
endemic. This isolate is shoWn immunologically to be 
antigenically more closely related to HIV-1 than is HIV-2, 
yet an analysis of partial cleavage products obtained by 
chemical cleavage of the gag and pol gene products dem 
onstrate that this isolate is neither HIV-1 nor HIV-2. This 
novel isolate could represent an evolutionary link betWeen 
HIV-1 and HIV-2. This novel virus Will be referred to as 
HIV-3 hereinafter. 

[0006] Accordingly, the invention relates to an HIV-3 
retrovirus or variants of this virus having the essential 
morphological and immunological properties of the retro 
virus deposited in the European Collection of Animal Cell 
Cultures (ECACC) under V 88060301. 

[0007] A virus isolation Was performed from blood from 
an asymptomatic Camerounian Woman Who is the partner of 
an HIV-seropositive man With generaliZed lymphadenopa 
thy. Serum from the Woman Was moderately positive (ratio 
O.D./cut-off of 4.5) in the enZyme-linked immunosorbent 
assay (EIA, Organon Teknika) and had a loW titer (1/40) in 
the immuno?uorescent antibody assay for HIV-1 but gave 
ambiguous results in the HIV-1 Western blot assay With clear 
bands at p33, P53/55 and p64 but very Weak bands at p24, 
gp41 and gp120. The virus Was isolated by co-cultivation of 
the Woman’s lymphocytes With PHA-stimulated lympho 
cytes from healthy uninfected donors in a medium consist 
ing of RPMI 1640 buffered With 20 mM HEPES (hydroXy 
ethylpiperaZine ethanesulfonate) and supplemented With 
15% fetal calf serum, 5 g/ml hydrocortisone, 75 u/ml 
interleukin-2 (IL-2) and 2 g/ml polybrene. 

[0008] After 52 days in culture, virus Was detected in the 
culture as judged by the presence of syncytia and on the 
basis of positive immuno?uorescence observed When a 
laboratory reference anti-HIV antiserum Was incubated With 
acetone-?xed cells from the culture. The presence of reverse 
transcriptase Was also detected in the culture supernatant 
(10A 4 cpm/ml, 27 X background). Cell-free culture super 
natant Was used to passage the virus on fresh lymphocytes. 
After 15 days, CPE Was again observed and reverse tran 
scriptase detected in the supernatant. The virus Was further 
propagated in PHA-stimulated lymphocytes from healthy 
blood donors and Was transferred to continuous cell lines of 
leukemic origin. Virus-containing supernatant Was tested in 
parallel With culture supernatants knoWn to contain HIV-1 in 
the differential antigen capturing test Which is described in 
detail beloW. The results of this comparison indicated that 
the neW isolate Was not HIV-1. 

[0009] The neW virus Was then characteriZed With respect 
to its protein antigens and nucleic acids. The cell lines used 
for propagating the virus can be, depending on the case, lines 
of the CEM, HUT, Molt-4, or MT4 type, or any other 
immortaliZed cell line Which bears the T4 receptor on its cell 
surface. 

[0010] Apreferred cell line for the continuous propagation 
of HIV-3 is Molt-4. Molt-4 cells infected With HIV-3 Were 
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deposited With the ECACC on Jun. 3, 1988 under number V 
88060301. Establishment of a chronically-infected cell line 
can, for example, be carried out as follows: 

[0011] Molt-4 cells (10A 8/ml) and preferably Molt-4 
clone 8 cells (obtained from N. Yamamoto, Yamaguchi, 
Japan) are cocultured With infected human lymphocytes 
(10A 6/ml) in RPMI 1640 culture medium buffered With 20 
mM HEPES and containing 10% fetal calf serum. Within 
one to tWo Weeks, a cytopathic effect is observed in the 
culture Which is folloWed by cell death. A fraction of the 
cells in the culture survive the infection and produce virus 
continuously. With continued culturing, these cells increase 
in number and can be passaged. Supernatants from these 
cells can be used a a source of virus. 

[0012] Furthermore, the invention relates to a puri?ed 
retrovirus having the essential morphological and immuno 
logical properties described beloW. In many cases, the 
unique characteristics of HIV-3 can best be appreciated by 
comparison With the same type of characteristics relating to 
the other human immunide?ciency viruses, HIV-1 and HIV 
2. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] In FIGS. 1 to 16 the designations HIV-3 (ANT 70) 
and HIV-3 (ANT 70 NA) refer to tWo strains of a neW HIV-3 
virus isolated from a Camerounian Woman and her partner 
from Which HIV-3 (ANT 70) has been deposited under 
ECACC V88060301. 

[0014] FIG. 1 shoWs a procedure for preparing cleavage 
maps of viral proteins. 

[0015] FIG. 2 shoWs differential antigen capturing on 
virus-containing culture supernatants. 

[0016] Differential antigen capturing is performed as 
described hereinafter. The solid line represents the results 
obtained using a broad-spectrum anti-HIV-1 IgG While the 
broken line depicts the results obtained using an IgG Which 
Was rather speci?c for HIV-1. The titrations shoWn in panels 
A-E are typical for HIV-1. Panel F shoWs the result obtained 
With HIV-3 (ANT 70) containing supernatant. 

[0017] FIG. 3 shoWs differential antigen capturing on 
HIV-1 and HIV-3 (ANT 70 NA) supernatants. 

[0018] Differential antigen capturing Was performed as 
described hereinafter. The solid line depicts the results 
obtained on plates coated With the broad spectrum anti-HIV 
IgG While the broken line represents the results obtained on 
plates coated With IgG Which shoWs less crossreactivity With 
HIV types other then HIV-1. 

[0019] FIG. 4 shoWs the reactivity of anti-HIV sera on 
HIV-1 and HIV-2 Western Blot strips. 

[0020] The reactivities of 3 different sera on HIV-1 and 
HIV-2 Western blot strips are shoWn. Sera: 1. anti-HIV-1, 2. 
anti-HIV-3 (ANT 70), 3. anti-HIV-2 (isolate 53). The 
molecular Weights indicated are those given by the manu 
facturer (Dupont Biotech). 

[0021] FIG. 5 relates to the comparison of gag and pol 
proteins of several HIV-1 isolates, HIV-2rod and HIV-3 
(ANT 70). 

Feb. 27, 2003 

[0022] Proteins Were separated electrophoretically and 
blotted as described later. The blot Was incubated With a 
broad-spectrum anti-HIV antiserum folloWed by (anti-hu 
man IgG)/alkaline phosphatase-labeled conjugate to visual 
iZe the proteins. 

[0023] A. HIV-2rod, B. an HIV-1 laboratory isolate, C. 
HIV-3 (ANT 70), D. an HIV-1 laboratory isolate, E. HIV-1 
(SF4). 
[0024] FIG. 6 shoWs a comparison of HIV-3 (ANT 70) 
and HIV-3 (ANT 70 NA) proteins. 

[0025] Proteins Were separated electrophoretically and 
blotted as described later The blot Was incubated With the 
BSR antiserum folloWed by (alkaline phosphatase)/anti 
human IgG conjugate to visualiZe the proteins. Lane 1: 
HIV-3 (ANT 70 NA), lane 2: HIV-3 (ANT 70), lane 3: HIV-1 
(SF4). The apparent intensity difference betWeen lanes 1 and 
2 is caused by the difference in the amount of material 
loaded. 

[0026] FIG. 7 relates to the ability of various human 
anti-HIV-1 sera to capture viral antigens. 

[0027] A number of human sera Were diluted 1:1000 and 
coated directly on microWell plates. Detergent-treated cul 
ture supernatants containing HIV-1 (SF4), HIV-3 (ANT 70), 
HIV-2rod or HIV-2 (isolate 53) Were incubated and the 
bound antigen Was detected using a broadspectrum (anti 
HIV)/horseradish peroxidase conjugate. Sera 1-7 Were of 
African origin While sera 8-11 Were from Europeans. The 
greater ability of African sera to capture non-HIV-1 antigen 
can, in part, be explained by their higher anti-p24 titers (data 
not shoWn). 

[0028] FIG. 8 shoWs the effect of coating IgG dilution on 
the binding of HIV isolates. 

[0029] Succesive 2-fold dilutions Were made of four dif 
ferent sera, beginning at a dilution of 111000 and Were used 
to coat microWell plates. Detergent-treated supernatants of 
HIV-1 (SF4), HIV-3 (ANT 70), HIV-2rod and HIV-2 (isolate 
53) Were diluted to give approximately the same optical 
density on plates coated With the antiserum shoWn in panel 
B at a dilution of 1:1000. Bound antigen Was detected using 
the broad-spectrum (anti-HIV IgG) /horseradish peroxidase 
conjugate. 

[0030] FIG. 9 shoWs antigen capturing of virus isolates 
using human polyclonal and mouse anti-HIV-1 monoclonal 
antibodies. 

[0031] Wells Were coated and incubated as described in 
the text. The IgGs used are as folloWs: 

[0032] 1. human polyclonal anti-HIV IgG , 2. MAb CLB 
59, 3. MAb CLB 21, 4. MAb CLB 64, 5. MAb CLB 14, 6. 
MAb CLB 16, 7. MAb CLB 47, S. MAh CLB 13.6 (anti 
p18), 9. MAb CLB 19.7, 10. Mab CLB 13.4 (anti-p18). 

[0033] FIG. 10 is a comparison of the reactivity of human 
anti-HIV antisera to different HIV types. 

[0034] Lysates of HIV-1 (SF4), HIV-3 (ANT 70), HIV 
2rod and HIV-2 (isolate 53) Were separated electrophoreti 
cally on SDS-polyacrylamide gels, blotted onto nitrocellu 
lose, and incubated With a high titer anti-HIV-1 antiserum 
(panel A), a loWer titer anti-HIV-1 antiserum (panel B), 
serum from the Woman from Whom HIV-3 (ANT 70) Was 
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