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1  Introduction  
 
The coiled-coil structure is a typical hyper-secondary structure formed by the mutual intertwining of multiple 
alpha-helices, and is predicted as the structure of keratin of the intermediate filament by Crick in 1952 [2]. In 
1988, the leucine zipper in the structure of transcription factors was found to be a form of the coiled-coil, and 
in succeeding years, a variety of biological applications of coiled-coils has been discovered: For example, 
structural proteins such as desmosomal proteins, motor proteins such as myosin, and some proteins related to 
the dynamic structure of membranes such as SNAREs. In ordinary case, coiled-coil molecules assemble with 
other coiled-coil molecules, so this may be the simple model of the general case of the receptor-ligand 
binding.  

Before now, several algorithms for prediction of coiled-coils were proposed: The first algorithm 
was proposed by Parry (1982)[6] and by Lupas (1991)[4], using the periodic occurrence of hydrophobic 
amino acids in the sequence of a coiled-coil. After that, pairwise correlation algorithm, which is the 
improvement of the scoring method, was proposed by Berger and Kim (1995)[1], and an another prediction 
method using hidden Markov model was proposed by Delorenzi and Speed (2002)[3]. 

Such a structure as to contribute to the broad range of biological phenomena and as to be predicted 
with fair accuracy is suitable for the comparative genomic analysis, though only few studies were published 
in which the coiled-coil prediction and the analysis was performed against the whole genome [5]. Hence, we 
collected complete genomic sequences of 18 eukaryotic and 147 prokaryotic organisms, and partial genomic 
sequences of 3 eukaryotic organisms, and predicted the coiled-coil molecules. 
 
 

2  Method and Results  
 
2.1  Prediction Method and Genomic Data 
 
1. For the prediction of coiled-coil domains, we used three programs, COILS2.2 [4], Multicoil [7], and 

Marcoil [3], as the implementation of Lupas algorithm, of pairwise-correlation algorithm, and of HMM, 
respectively. We adopted the prediction result of Marcoil (threshold = 0.4), and removing the false 
positives by using COILS (threshold = 0.3, window size = 28, with/without w option) and MultiCoil 
(threshold = 0.1, window size = 21 and 28). 
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2. All the amino acid sequences were obtained from KEGG/GENES and DGENES (Release 29.0). 
 
2.2  Results 
 
Finally, 48,667 sequences from KEGG/GENES and 64,584 sequences from KEGG/DGENES were predicted 
as molecules containing at least one coiled-coil domain. Figure 1 shows the number of coiled-coil protein in 
each organism and the ratio to the whole genome. 
 
3  Discussion 
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Figure 1: The number (line) and the ratio to the genome 

(vertical bars) of the coiled-coil molecules. The 
vertical lines in the background mean the 
boundaries of the taxons. 
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In the eukaryotic organisms, both the
number and the ratio of coiled-coil
molecules show the sudden increase.
Especially in P. falciparum, more than
30% of its proteome are the coiled-coil
proteins, and about a half of them show
the sequence similarities each other. 

In the prokaryotic organisms,
the ratio is different with each taxon,
diverging from 4% to more than 10%.
The numbers also diverge from about 50
to 400. However, no obvious tendency is
observed through the evolution. 

The numbers of coiled-coils
even in the closely related organisms
may be different. For example, each of
the strains of non-pathogenic E.coli has
about 200 coiled-coil molecules, though
two strains of O-157 have about 300
molecules. 
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