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Where does
the message begin?

Sir—The remarkable accomplishment of
cloning and sequencing the gene respon-
sible for the X-linked form of the phago-
cytic disorder chronic granulomatous
disease (X-CGD) on the basis of its
chromosomal location alone, without
reference to any protein, has recently
been reported in these pages by Royer—
Pokora et al.’. With the amino acid
sequence predicted from the gene
sequence, it should now be possible to
identify and characterize the previously
unknown protein responsible for this dis-
order. However, it seems possible that the
true amino terminus of the protein has not
been identified.

Royer-Pokora et al. conclude that
translation of the X-CGD messenger
RNA probably initiates at the second in-
frame AUG codon, at position 322,
because it occurs in a sequence that more
closely resembles the consensus sequence
for functional initiator codons, defined by
Kozak’® on the basis of observed sequen-
ces, than does that at the first AUG at
position 208, The primary difference
between the two is that the AUG at
position 322 has an A nucleotide three
positions upstream, as do 79 per cent of
functional initiation codons, whereas at
the first AUG there is a U, which is hardly
ever observed at this position’. On the
other hand, 95 per cent of known messen-
ger RNA molecules have translation initi-
ated at the most proximal AUG codon?,
and the importance of the most proximal
position has been demon-strated directly’.
The basis of the nucleotide preference
observed three nucleotides upstream is
not known. Therefore, the choice of
neither initiation codon is compelling
from just these considerations.

The reason for suggesting that trans-
lation of the X-CGD messenger RNA
initiates at the first AUG is that the 38
extra amino acid residues indicated by the
messenger RNA sequence are not
random. In particular, the first 20 residues
closely resemble the signal peptides that
have been implicated in the co-trans-
lational passage of proteins into the endo-
plasmic reticulum as the first step in tar-
geting the protein for secretion from the
cell, insertion into membranes, or seques-
tration into at least some cytoplasmic
compartments*® . The pertinent proper-
ties are that this sequence;

Met-Leu-Ile-Leu-Leu-Pro-Val-Cys-Arg-
Asn-Leu-Leu-Ser-Phe-Leu-Arg-Gly-Ser-
Ser-Ala-

is positively-charged, has predominantly
hydrophobic amino acids from residues 2
to 15, and ends with five polar residues
typical of signal peptide cleavage sites.
The only unfavourable aspects of the

sequence are the Arg and Asn residues at
positions 9 and 10, respectively, within the
hydrophobic segment, but such residues
are observed at low frequencies in similar
positions in known signal peptides’. The
predictive scheme of Von Heijne’ con-
siders the frequencies with which the 12
amino acids proximal to the signal peptide
cleavage site, plus the two distal, are
observed in known signal sequences. The
relative likelihood of the first 20 residues
constituting a signal peptide, with cleav-
age after Ala 20, was calculated to be
+ 5.6, which is well within the range for
known signal peptides and outside that
found for the terminal amino-acid
sequences of cytoplasmic proteins’. The
first eight residues are not considered in
this calculation but are very like those in
known signal peptides.

The nature of the X-CGD disorder is
consistent with the protein responsible
being situated in granules of phagocytes®.
Proteins designated for such cell sites are
often synthesized with signal sequences
and are directed to the appropriate cell
compartment after entering the endo-
plasmic reticulum’™",
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Sir—We appreciate the comments and
suggestions from Creighton' and from
Ashworth et al.” regarding our predictions
for the protein product encoded by the
gene responsible for X-linked chronic
granulomatous disease’.

Creighton suggests that a non-
consensus ATG at position 208 of our
cDNA sequence might be the correct
translation initiation site (rather than the
consensus ATG at position 322 we
favoured) and that the additional N-
terminal extension encodes a signal pep-
tide based on a predictive scheme of von
Heijne'. As stated in our paper, no certain
choice between these ATGs can be made
from cDNA sequence alone. Our analyses
of the sequence, albeit without the recent
approach of von Heijne, led us to favour
the ATG at 322. Creighton’s proposal
needs to be very carefully considered, but
in light of our recent finding (R. Brown
and S.H.O., unpublished data) that an
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intron interrupts the alanine codon he sug-
gests as a signal peptide cleavage site.
Whatever the final resolution, the
uncertainty in ATG assignment does not
materially affect experimental approaches
to identification of the protein in vitro. For
one, the size difference between the pro-
teins predicted from initiation at either
ATG (minus the signal peptide if ATG
208 were used) is small. In addition, we
are obliged to examine all cellular
fractions to localize the protein to a spe-
cific compartment. Finally, initial results
with antisera directed against a portion of
the predicted amino acid sequences iden-
tify an in vivo protein located in mem-
brane-rich fractions of granulocytes (M.
Dinauer and S.H.O. unpublished data).
Expression of transferred cDNAs will
permit definitive assignment of the init-
iator codon and the possible role of the
signal peptide proposed by Creighton in
the targeting of the protein within the cell.
Although the suggestion of Ashworth et
al.’ that a region near the C-terminus of
the predicted protein resembles a haem-
binding site of a cytochrome P450 is in-
triguing, the significance of the limited
resemblance they note is unclear.
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Occam and mankind’s
genetic bottleneck

Sir—In defending their support for and
amplification of the view' that non-African
human populations are descended from
African populations via an emigrant stock
that was of very small size, Jones and
Rouhani® have exposed the weakness of
their argument. It is true that such a bot-
tleneck is an inevitable implication of their
simple model. However, that model assu-
mes that the B-globin non-coding sequ-
ences of DNA on which their argument is
based are unaffected by selection, either
directly or by linkage (‘hitch-hiking’).
This assumption is defended on two
grounds. The first is that neutrality of non-
coding sequences is implicit in most
hypotheses of molecular evolution. But
there is actually no evidence for this
fashionable assumption. It is adopted
merely because of the prejudices of those
advancing the hypotheses, because it
allows phylogenetic conclusions to be
reached in molecular biology laboratories
rather than at palacontologists’ benches,
and possibly because it makes the models
mathematically easier.
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