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eat raw larvae or pupae of wasps.

Kantha suggested insectivory could both
provide a source of animal protein and
remove agricultural pests. But another
possibility is that insects are a source of
salt and minerals. Nanshin is surrounded
by mountains 2,000-3,000 metres high,
and has heavy annual rainfall. These con-
ditions must have made it difficult to bring
in salt from coastal districts when traffic
networks were still poorly developed.

A teacher at a high school in Nanshin
tells me that until about 100 years ago,
when the production of salt was reduced in
coastal districts due to humid weather
conditions, the people of Nanshin fre-
quently either ate more insects to increase
their salt intake or extracted salt by boiling
tatami.

KaTtsuyva IcHINOSE
The Institute of Low Temperature Science,
Hokkaido University,
Sapporo 060, Japan

Superfamily expands

SIR — We report that two proteins of
Epstein—Barr virus (EBV) are members
of the immunoglobulin superfamily. The
proteins were identified as immunoglobu-
lin superfamily members by a program
that can search for immunoglobulin-like
domains in protein sequences. The simi-
larity of the domains is mainly in the
regions around two cysteines which form
the conserved disulphide bond"”.

The algorithm of the program is the
pattern-match method of Harr et al.’.
First, two fragments that consist of the 16
amino-acid residues to the right of the first
disulphide bond-forming cysteines and
the 16 residues to the left of the second
disulphide bond-forming cysteine of
49 representative immunoglobulin-like
domains were tabled (data not shown).
We wrote a statistical program to calculate
the frequencies of 20 residues in each posi-
tion of these fragments.

Based on those data, we wrote another
program that could find immunoglobin-
like domains in Pascal and used it to
search the PIR database (NBRF release
11.0) at a significance value of 107"*. Of
3,606 sequences searched, we identified
279 known members of the immunoglobu-
lin superfamily together with six previ-
ously unrecognized members. Two of
these are EBV proteins.

One is the hypothetical BARF1 protein
(NBRF code QQBE48), which is encoded
by an open reading frame in BamHI-A
fragment of the virus genome’. The other
(QQBEA4L) is a probable glycoprotein.
These proteins have significance values of
9.8 X 107" and 8.9 x 107", respectively.
Local homology searches and secondary
structure prediction with IDEA pro-
grams' confirm that residues 13-124
of QOBE48 and residues 20-135 of
QOBEA4L are similar to immunoglobulin
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Two fragments of QOBE4L and QQBE48
aligned with two immunoglobulin variable
regions (NBRF codes MHHUOU and
L2HUVL). Identical residues (:) and conserva-
tive replacements (.) are highlighted. QOBE48
and QQBE4AL are related to another 18 and
11 members of the superfamily, respectively,
with s.d. values above 3. Top, homology score
= —70, per cent match = 26.3, s.d. = 5.865.
Bottom, homology score = —79, per cent
match = 23.1, s.d. = 6.285.

variable regions and are predicted to have

an immunoglobulin-fold structure (see

figure). Furthermore, A. Williams (per-
sonal communication) has suggested that

QQBEA4S has a second domain (residues

126-221) distantly related to immuno-

globulin constant domains.

The functions of the two proteins are
unknown, and their immunoglobulin-like
domain is unexplained. It is possible that
EBV has at some stage integrated an
immunoglobulin gene from its host B cell
into its genome. Alternatively, one or
both of the proteins may adhere to major
histocompatibility complex molecules (or
other molecules having an immunoglob-
ulin-like domain) on the B-cell surface to
increase the infectivity of the virus. This
would resemble the way that most
members of the superfamily perform their
functions, such as cell recognition and
adhesion, by means of associations of
their immunoglobulin-like domains’.

A case of a boy who suffered from
chronic active EBV infection with Kawa-
saki-like disease was reported recently’.
The patient’s peripheral lymphocytes
were EBV-receptor (CD21) negative, but
could be infected by EBV. It will be inter-
esting to see if QQBE48 or QQBE4L can
bind to the CD4 molecule of the boy’s T
cells and cause the infection.
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Lead contamination

Sir—Markovac and Goldstein (Nature
334, 71-73; 1988) report that picomolar
concentrations of lead stimulate protein
kinase C. This conclusion may not be
justified, as the authors do not seem to
have taken into account the contamina-
tion of biochemical reagents with lead,
and other metals. I have analysed a
sample of MgCl, BDH Analar Grade
(MgCl, was a component of their assay
medium for PKC) by atomic absorption
spectrophotometry and find 2 X 107 M of
lead in a 1 M solution, equivalent to 1 X
10* M in a 5 mM solution. This is within
the manufacturer’s specification. Lead
contamination can also be expected in
other reagents used by Markovac and
Goldstein, yet they report enzyme activa-
tion over a range from 107 to 107" M of
lead. It is hard to believe that the lead
concentration was actually in this range.
T.J.B. Simons
Department of Physiology,
King’s College London,
Strand, London WC2R 2LS, UK
MARKOVAC AND GOLDSTEIN REPLY—
Simon’s concerns about reagent impuri-
ties are valid and, indeed, we did receive
assurancc from Sigma, from whom we
purchased all our reagents except for 1,2-
diolein (P-L Biochemicals), that they
were lead-free at the sensitivity of the
manufacturer’s assay system.

The buffer used for protein kinase C
preparation contained chelating agents to
remove pre-existing cations, including cal-
cium and lead. These chelators, present in
trace amounts in our reaction mixture,
should bind residual lead from reagent
contamination. Because we did not per-
form atomic absorption analysis, we can-
not be certain of the actual concentration
of available lead, but the addition of 107"
M lead to our basal assay system reprodu-
cibly stimulated protein kinase C activity,
suggesting this important regulatory
enzyme is highly sensitive to lead.
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Selective membrane correction

Cd** should have been printed instead of Cu** onlines
3 and 13 of the third paragraph of the reply by Rubin-
stein et al. in Nature 337,217, 1989.
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may raise points of a scientific charac-
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published in Nature. In any case, pri-
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500 words and five references. a




