EXPERIMENTAL GENETICS
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The gene of the surface glycoprote in (envelope) is the most variable component of the genome of the HIV-I retrovirus.
The hypervariable region of this germ contains several short straight DNA repeating sequences, organized into small clusters
(not more than three copies), which are characterized by variation in the number of copies in different strains of the HIV-I virus
[8, 10]. Families of tandem repeats of DNA characterized by allelic hypervariability for number of copies also have been found
in the human genome [1, 2, 4-6, 9].

The question accordingly has arisen: is there a genome "parasite” in the HIV-I retrovirus genome, and in its host, the
human genome, are there DNA elements with similar structure, namely recombination "hot" spots, inducing rapid changes in
segments of the genome.

To examine this problem several varying repeating regions of the envelope gene of HIV-I were synthesized chemically.
These regions were used as probes in blot-hybridization with human genome DNA. One probe unexpectedly showed intensive
hybridization with many regions of the human genome, characterized by extraordinarily high interindividual variability of the
DNA restriction fragments.

EXPERIMENTAL METIIOD

Blot-Hybridization of DNA. Human nuclear DNA was isolated from cellular tissues as described in [7]. The DNA (10
u#g) was hydrolyzed with Haelll restriction endonuclease, fractionated by electrophoresis in 0.7% agarose gel (16 cm), and
transferred to a nylon filier (HyBond) by Southern’s method. 32P-labeling of the DNA probes was carried out as described in [3].
Hybridization took place in a solution of 0.5 M sodium phosphate, 8% sarcosyl, 10 mM EDTA, and 0.1% polyvinylpyrrolicione
(60°C, 16-18 h). The material was washed in a solution of 1 x SSC, 0.1 SDS (60°C, 3 h).

Cloning of the elements of DNA of the env-gene of HIV. Chemically synthesized complementary strands of the red site
of the env-gene, 24 base pairs long, were annealed ard ligated and the fraction was applied to 15% polyacrylamide gel. The
fraction corresponding to fragments more than 60 base pairs long was elated from the gel, denatured, annealed, again ligated,
and cloned into plasmid pUC-13.

Transformation was carried out in recA cells of strain Jm109 of E. coli.

EXPERIMENTAL RESULTS
One region at the beginning of the env-gene of HIV-1, 24 base pairs long, which we called red-1 (repeat envelope

deletion), consists of two short tandem monomers, one of which was deleted in several strains of HIV-L This region we ampli-
fied in vitro to 10 DNA copies in the fragment and cloned it in pUC-19.
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Fig. 1. Identification of discrete fragments of human chromosomal DNA, hybridized with
elements of DNA of the HIV-l-env-gene in the human genome. Hybridization of Haelll-re-
striction fragments of human DNA: a) with HIV-red-1 double-stranded insert, labeled with the
aid of a Klenow fragment and scattered priming, b) with HIV-red-1 single-stranded insert,
labeled with Klenow fragment and sequenced primer. DNA from different individuals is repre-
sented on all lanes.

The HIV-red-1-insert was labeled with 32P and blot-hybridized with Haelll-digests of DNA of unrelated individuals. The
result was the discovery of a set of discrete hypervariable fragments of human DNA hybridized with the HIV-red-1 DNA probe
(Fig. 1). The number of polymorphic fragments discovered was not less than 15 per person. Analysis of about 20 individuals
shows that the probability (p) of random coincidence of the sets of polymorphic DNA fragments in unrelated individuals is close
00 (p < 10—190),

Analysis of one family and different tissues of two individuals showed that polymorphic fragments, inherited by Mendel’s
laws, are identical in monozygotic twins and in different tissues of the same individual.

The HIV-red-1 probe, like Jeffreys’ "minisatellites” [4], is thus an effective marker for human genotyping: for the
identification of individuals ail analysis of paternity in forensic medicine, for upping the genome, establishing the zygosity of
twins, and for human population and medical-genetic research.

The authors are grateful to A. Ya. Spunde for synthesizing the oligonucleotides and to M. E. Vartanyan for support with
the work.
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