
© 1990 Nature  Publishing Group

SCIENTIFIC CORRESPONDENCE 

Cleaning up gene databases 
SIR-We have discovered errors in the 
EMBL nucleotide sequence databank in 
the course of training of artificial neural 
networks to recognize pre-messenger 
RNA splicing signals' in human genes. In 
training on thirty-three human genes, the 
seven genes listed in the table appeared to 
disturb the learning process. Further 

randomly lower the degree of regularity, 
which is also a prerequisite for the func
tion of a specific biological recognition 
mechanism. 

The problem of errors in the sequences 
incorporated in databanks could be ampli
fied in the future , as a consequence of the 
increasing rate at which sequences are 

Errors in the EMBL nucleotide sequence database 

Databank 
sequence 
(Accession no.) 

Published Type of error 
sequence 

HSHLIA (X00492) ref. 5 Splice donor cited at base pair (bp) 328 in feature table 
(FT). Correct position: 329 (there is a typographical 
ambiguity in the article) 

HSBGL3(V00499) 
HSERPG (X02158) 

ref. 6 

ref. 7 

Splice donor cited at bp 2971 in FT. Correct position 2981 
Presumed -1 bp error in splicing frame of intron I in article* 
Nucleotides CG missing after bp 578 
All following FT entries -2 bp wrong until last acceptor site 
which is +3 bp wrong 

HSDGL1(V00505) 
HSEGL1(V00510) 
HSHSP27(X03900) 
HSGROW2(V00520) 

ref. 8 
ref. 9 
ref. 10 
ref. 11 

Presumed +1 bp error in splicing frame of intron I in article* 
Presumed + 1 bp error in splicing frame of intron I in article* 
Presumed -1 bp error in splicing frame of intron I in article* 
Splice donor cited at position 1081 in FT. Correct position: 
1091 

Discrepancies between published and databank entered sequences, or presumed errors in the 
published sequences. 

* The occurrence of repeated bases around splice donors and splice acceptors means that the 
splicing frame of an intron cannot always be unambiguously assigned on the basis of the 
messenger RNA sequence and amino-acid sequence. A neural network can, however, point out 
the frame by recognition ofthe splice signals present in the sequence. Splicing always occurs at 
a position that is fixed with respect to the sequence signal 12

. 

investigation revealed discrepancies 
between the databank sequences and the 
original published papers for three of the 
genes. In the other four examples, we 
found wrongly assigned splicing frames of 
introns. 

The subset of thirty-three human genes 
from the EMBL databank carried infor
mation about the location of splicing 
signals. On the basis of the feature table 
information, we assigned each nucleotide 
to one of two categories, splicing donor 
sites or otherwise. We used these data to 
train a neural network of the perceptron 
type' to classify nucleotides, on the basis 
of their context, as belonging to one of the 
two categories. The network was similar 
to that used for predicting secondary 
structures of proteins'·'. 

Neural networks are now being applied 
to many classification tasks; they have 
in common the ability, when trained, of 
dealing with non-linearities in the associa
tion between objects and categories. But 
in the presence of strong non-linearities , 
as when many similar objects must be put 
into widely different categories while 
many dissimilar objects are destined 
for the same category, the classification 
can usually be learned by the network 
only with difficulty. Errors introduced 

NATURE · VOL 343 · 11 JANUARY 1990 

determined and by the initiative to sequ
ence the human genome. We therefore 
propose that computerized proof reading 
should be incorporated in the databanks, 
so as to take advantage of the ability of 
neural networks to reveal non-linearities 
in a dataset, as we have demonstrated. 
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Neutron irradiation 
of superconductors 
SIR- We were interested to see additional 
technical work' concerning the effect of 
neutron irradiation on critical currents in 
high-temperature superconductors. Our 
first paper on single-crystal neutron irra
diation in YBa,Cu,0 7_0 demonstrated the 
improvements that were possible' , and 
suggested additional work needed for the 
technique to reach its full potential"-;. Our 
most recent work6 showed an enhance
ment of the critical current due to neutron 
irradiation which increases strongly with 
temperature and is still effective in mag
netic fields up to 8 T. 

The enhancement factors are compar
able to those reported in ref. 1. However, 
these factors are not in themselves very 
meaningful: if the critical current density 
of a very high-quality (1,=0) single crystal 
is compared to the irradiated state, the 
enhancement factor will be infinity! 

If comparisons of this kind are to be 
made , it is necessary to measure the cri
tical currents before and after neutron 
irradiation on the same single crystal, as 
we have been careful to do in our work. In 
addition, significant flux motion effects 
must be included in the discussion , espe
cially when results obtained by different 
measuring techniques are compared. 
These effects were ignored in ref. 1. 
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