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AIDS virus and scrapie

protein genes

Sir—Haseltine and Patarca' have sug-
gested regions of sequence similarity
between the 3'-end of the polymerase gene
of HIV (human immunodeficiency virus,
type HTLV-II1)* and the hamster gene for
PrP 27-30, a protein associated with scra-
pie infectivity™, but Braun and Gonda
have since shown that the protein sequ-
ence alignments are unconvincing’. Com-
piling scores by the Needleman-
Wunsch—Sellars  algorithm (program
ALIGN %) of sequence matches between
the PrP gene and available lentiviral
genes, including that of HTLV-III, we
show here that the alignment of the DNA
sequences is also without merit.

The regions of supposed nucleotide
sequence similarity between PrP and
HTLV-III are largely different from those
for amino-acid sequences. Numerous gaps
introduced into the DNA sequences for
the purpose of alignment do not corres-
pond to gaps in the protein sequence.
Haseltine and Patarca’s nucleic-acid align-
ment has four colinear regions of homolo-
gy separated by regions of poor homology
and different length. As in the case of
protein alignment’, the number of gaps
introduced lessens the alignment scores to
the point where its significance is ques-
tionable. For example, alignment of the
sequences of Fig. la of Haseltine and
Patarca (PrP residues 207-631 and
HTLV-III residues 4,632-5,123) with a
low gap penalty of 2 (using the unitary
scoring matrix of the PIR) and 100 rando-
mizations, yields a score of 2.20 standard
deviations (o). PrP aligned with the ana-
logous visna virus’ and equine infectious
anaemia virus (EIAV)" regions gives
0.87¢ and —0.220, respectively. For
comparison, alignments of the HTLV-III
region with the analogous {and evolutio-
narily related) regions of the visna virus
and EIAV genomes gives scores of 8.91
and 9.740 at the same break penalty.

Using the program FASTN ° to screen
the GENBANIK files, scores similar to, or
in excess of those raised by the lentiviral-
PrP alignments are frequent. For exam-
ple, a section of the rat cytochrome P-450c
gene' (residues 4,723-5,203) matches
HTLV-III (residues 4,637-5,123) with a
score of 3.61c. Finally, regions other
than the polymerase gene in lentiviral
genomes give high ALIGN scores when
compared with the PrP gene sequence.
Thus, residues 5,277—5,751 of HTLV-III
score 3.270 when aligned to PrP.

Haseltine and Patarca justify many of
the gaps by the existence of small local
(imperfect) repeats in the HTLV-III or
PrP sequences. One of these ‘repeats’ is
broken by the omission of the hexanuc-
leotide GTGGAA following residue 261,
an error which further extends a gap in the

HTLV-III sequence. Overall, the best
patches of similarity occur in G-C rich
parts of the amino-terminal halves of the
genes.

Thus, any relationships between the
amino-acid or nucleic-acid sequences of
HTLV-III and PrP are probably for-
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Quantum jump

Sik—Mention of our paper' in a recent
News and Views article’ leads me to
emphasize that our experiments merely
demonstrate a jumping time as short as
about one second for the electron to com-
plete the jump from the higher to the lower
level. This is considerably shorter than the
approximately 30 second dwell time in the
upper electronic level, and the phenome-
non therefore may legitimately be descri-
bed as a ‘jump’. It is not significantly shor-
ter than our earlier example of a quantum
jump’ although our later experiments
have employed a different technique’ to
observe the jump, namely a new con-
tinuous type of Stern—Gerlach effect.
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Interferon-f3, living up

to its name

Sir—The B-cell differentiation factor
BSF-2 (or BCDF), whose complementary
DNA was recently cloned from T cells by
Hirano eral.', turned out to be identical to
interferon-f, (IFN-B,, 26K), which we
had cloned from human fibroblasts by
means of its interferon activity’ *. Billiau’®,
in pointing out this identity, questions the
interferon-like function of the substance.
We wish to recall the evidence which led
us to classify this protein as an interferon
and to consider the implications of these
multiple activities.

Recombinant IFN-f, produced in
CHO celis’* shows the following typical
IFN activities. First, it inhibits vesicular
stomatitis virus, Mengo virus, and herpes
simplex virus-2 in human fibroblasts and
amniotic cells™. Second, it efficiently
induces specific interferon-activated
genes™, such as (2'-5")-oligo (A) synth-
etase and induces their messenger RNAs
in the presence of cycloheximide, showing
the action to be direct’. Third, it has anti-
mitogenic effects on fibroblasts’. Fourth,
there is species specificity *. And finally,
IFN-B, displays activity on mouse—
human hybrid cells containing human
chromosome 21, which carries the type 1
interferon receptor, and the activity is in-
hibited by antibodies to this receptor*®’.
Both the antiviral activity of IFN-B, and
its ability to induce (2-5") -oligo (A)
synthetase are neutralized by several
polyclonal and monoclonal antibodies to
IFN-f,*" (J. Vilcek and P.B. Sehgal, per-
sonal communication), but not by anti-

bodies to IFN-« or IFN-y, hence its de-
signation as a f-type interferon. Structu-
rally, IFN-f, has conserved half of the
amino-acid residues common to all type I
interferons’. But by its gene structure and
localization, IFN-B is only distantly re-
lated to the other interferons.

The finding of BSF-2 activity in an inter-
feron molecule active on non-lymphoid
cells, is not surprising in view of the known
involvement of interferons in terminal
differentiation’. With respect to B cells,
IFN-«, -f and -y have been shown to
induce chronic lymphocytic leukaemia
(CLL) cells to acquire plasmacytoid char-
acters with increased cytoplasmic
immunoglobulin®. The growth of some
CLL B cells is strongly stimulated by IFN-
¢, a finding that may be related to the
plasmacytoma growth stimulation men-
tioned by Billiaw®. IFN-y has been identi-
fied as a B-cell maturation lymphokine for
normal murine B cells’ and, in the pre-
sence of interleukin-2, for human B cells"”,
producing strong increases in immunoglo-
bulin secretion. Thus, interferons have B-
cell differentiation effects.

IFN-B,, like IFN-y, is produced by T
cells, and both may exert lymphokine
activity at concentrations lower than those
giving antiviral effects". Indeed, IFN-y
induces HLA and anti-NK cell effects 100
times more efficiently than it inhibits vi-
ruses. IFN-f3, has a specific activity 50—-100
times lower than IFN-B, against vesicular
stomatitis virus™ but its antimitogenic
activity on fibroblasts is 10 times higher
than IFN-B, (unpublished data}, support-
ing the proposed role” of IFN-B, in fib-
roblast growth-control in response to
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