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1 Introduction.

We present a strategy and results of an automatic classification of DNA methyltransferases
into their types and subtypes using profile hidden Markov models (HMMs) [1, 2] for each
conserved sequence motif. The profiles were built based on hand-curated multiple sequence
alignments of all currently in [5] available annotated DNA amino-methyltransferases.

2 Biological Background and Previous Work.

DNA methyltransferases are enzymes that specifically recognize a target sequence (typically
four to six bases long) on a DNA double strand. They transfer a methyl group from S-
adenosyl-L-methionine to a specific position on a specific base of their target sequence. These
enzymes can be divided into two major classes, according to the position methylated. Either
the methyl group is transfered onto a pyrimidine ring carbon yielding C5-methylcytosine
(5mC) or onto exocyclic amino nitrogens, forming either N6-methyladeneine (N6mA) or
N4-methylcytosine (N4mC). With the help of structure-guided analysis T. Malone et al. [3]
were able to detect nine conserved motifs, corresponding to motifs I to VIII and X previously
defined in C5-cytosine methyltransferases. Based on the sequential order of these motifs it
was possible to divide the amino methyltransferases into three groups (α, β, and γ), see
Fig. 1.

3 Materials and Methods, Program, and Results.

We have compiled an up-to-date set of annotated methyltransferases based on REBASE
data [5] and aligned the sequences with ClustalW [6] and T-Coffee[4] and manually checked
that the motifs given by T. Malone et al. [3] aligned correctly. For each motif of each subset
we have built profile hidden Markov models (HMM) [2, 1] with the program hmmbuild and
hmmcalibrate of the HMMER package [2, 1]. We developed a Java program that detects
these motifs in a given unknown methyltransferase and gives a prediction for the type and
subtype based on the scores and order of the detected motifs. With the help of this program
we are able to give predictions for unannotated methyltransferases in the protein sequence
databases and to detect erroneous annotations in REBASE [5].
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Figure 1: Possible arrangements of the three major regions found in DNA methyltransferases.
The number of the currently annotated instances in REBASE is given. The asterisk (*) indicates
that 5mC methyl transferases differ because they have the motif X near the C-terminus. (Graphic
redrawn from [3].)

4 Availability of the Program.

The program will be freely usable through the webinterface at:
http://www-ab.informatik.uni-tuebingen.de/software.
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