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disordered phase) around 90-100 dc. In 
contrast, our work indicates that the 
stacking of these sheets (higher order 
self-assembly achieved by water removal) 
results in: (1) the complete suppression of 
the melting transition with the purple­
membrane lattice remaining ordered; and 
(2) the absence of protein denaturation up 
to 140°C. We believe that the high 
temperature stability at 140°C is related 
to the retention of the two-dimensional 
ordered lattice which under hydrated con­
ditions melts away around 70°C. In other 
words the inter-protein interactions com­
ing from the two-dimensional ordered 
lattice appear to prevent the protein de­
naturation. 
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Alu sequences in 
RMSA-1 protein? 

We searched the RMSA-l DNA and 
protein sequences against the US National 
Center for Biotechnology Information's 
non-redundant nucleotide and protein 
sequence databases using the BLAST 
network service. Surprisingly, we found 
that the 418-codon open reading frame 
reported in this paper contains two Alu 
sequences (see figure). The presence of 
these Alu elements is absolutely unambi­
guous, whether protein or DNA sequence 
is used as query in the database search. 
The first Alu element runs from codons 
173 to 278 of the putative RMSA-l open 
reading frame, whereas the second begins 
at codon 364 and extends 112 nuc­
leotides past the translational stop codon. 
The two Alu elements align with more 
than 70 per cent nucleotide identity with 
putatively active Alu elements2 , both con­
tain characteristic poly(A) tails, and the 
second Alu element is flanked by a typical 
target site duplication. Of particular note, 
all three consensus p34cdc2 phosphoryla­
tion sites identified by Yeo et al. are 
contained within these Alu regions. Also, 
the poly-L-lysine sequence reported by 
the authors as a potential nuclear localiza­
tion signal is encoded in the poly(A) tail of 
the first Alu element, which would contri­
bute significantly to a predicted pI of 
greater than 10, rather than a pI of 6.33, as 
stated by Yeo et al. 

Several issues are raised in the light of 
our observations. The presence of two 
translated Alu elements (accounting for 
34 per cent of the encoded protein) calls 
into question whether the cloned cDNA 
encodes the 47K protein recognized on 
immunoblots, or whether, for example, it 
represents the messenger RN A of an 
expressed pseudogene. In fact, given the 
co-migration of a crossreacting 47K spe­
cies on immunoblots of proteins from 
humans, mice and chickens (and the fact 
that Alu elements are not present in the 
last two organisms), it seems unlikely that 
these Alu elements would be represented 
in the true 47K product. Furthermore, 
Yeo et al. used antisense RNA expression 

peer review of papers containing DNA or 
protein sequence data should involve 
direct evaluation by experts in sequence 
analysis. This would require direct 
access of sequence information at 
the time of review, together with the 
submitted manuscript, to allow searches 
to be repeated or performed by a se­
quence specialist before acceptance for 
publication. 
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YEO ET AL. REPLY - We agree that Alu 
elements are present in the RMSA-1 
cDNA sequence that we reported l . 

Tugendreich et al. suggest that one possi­
ble explanation is that we may have cloned 
an expressed pseudogene. However, we 
have reviewed our published and unpub­
lished data and firmly believe this not to 
be the case. We are currently carrying out 
confirmatory, direct experiments to estab­
lish that the RMSA-l coding sequence 
contains Alu elements. 
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Erratum 
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SIR - Yeo et al. 1 report a previously 
undescribed chromosomal protein that 
"regulates mitotic spindle assembly". The 
protein, termed RMSA-l, was identified 
as the antigen recognized by autoimmune 
serum from a patient with discoid lupus 
erythematosus. The antibodies in this 
serum bound to a protein of 47,000 (47K) 
on immunoblots of protein isolated from 
human, mouse, monkey and chicken cells. 
The serum was used to isolate a single 
human complementary DNA clone from a 
lambda zap cDN A expression library. The 
authors searched various sequence data­
bases with the sequence of the putative 
RMSA-l cDNA, but do not report the 
results of these searches in their paper. 

of the entire cloned cDNA (which in­
cludes both elements and a third Alu 
element downstream of the open reading 
frame) for functional studies. Given the 

25 
very large number of Alu insertions within Ci 

ATG 
(1) 521 620 670 823 

introns, 

TGA 
1082 (1257) 1375 

untranslated regions and poss- ~ 20 

ibly, in rare cases, coding :! 
sequences of human 'E 15 "'" ,0· ... ., V 1 l ! _ 

/" ~ 
~IAluelementl(pA)18~ 

The RMSA-1 open reading frame and untranslated regions. 
The open reading frame is shown as a large white box; 5' and 
3' untranslated regions are grey; Alu elements are repre­
sented by black boxes; poly(A) tails by hatched boxes 
and these are shown in more detail underneath, The white 
boxes flanking the second Alu element are 9-bp target-site 
duplications (inset). The filled circles and the triangle are 
the putative p34 cdC2 kinase sites and nuclear localization 
signal, respectively. 
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genes3,4, the results of such ~ 
experiments are difficult to ~ 10 

interpret. Of course, should ~ 
it be the case that translated 

. .\ . .-.. . . , .rr. -. . . .. : . .. -, .. -
Alu elements exist in the 
functional 47K human pro­
tein, this would represent 
the first report of its kind 
and would have important 
evolutionary implications4 . 

In our opinion, this exam­
ple supports the view that 
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IN the Scientific Correspondence by Stephen 
A. Engel et al. of 16 June ("fMRI of human 
visual cortex") the labelling of the graph axes 
were inadvertently omitted from Fig. 2. The 
correct figure is shown above. 
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