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Abstract ally, this is similar to the alignment of 2 sequences to each
Summary: MIAH is a WWW server for the automatic Other and uses scores for matching and mismatching residues

alignment of new eukaryotic SSU rRNA sequences to @&hd gap opening and extension penalties. Using a profile,

existing alignment of 1500 sequences. also allows the use of sequence weighting (e.g. Thongison
Availability: http://chah.ucc.ie/MIAH al.,, 1994) and position specific gap penalties.
Contact:des@chah.ucc.ie The MIAH package consists of 2 parts, the client and the

server. The server software is written in Java 1.14 with some

Fgg%soénl\i\RNA s%qtfencez,_es%emally tthe tsrg@ll ?Uburﬂﬁtive functions written in C to minimize the time taken for
( r ), are widely used in phyogenetic studies to eSlhe large calculations necessary for the alignment calcula-

mate the relatedness of groups of organisms (e.g. 8igin tion. The client software is written entirely in Java 1.02. The

198.6)' The SSU. rRNA has been sequenced from thousanc &nt software consists of 3 Java applets; the MIAH applet,
of different species and large alignments of these sequences

are maintained at several sites (Maidakl, 1997; Van de ansdethl:aeﬁrcze :23 SEIr:L,J:gfere\ \g?xzi algzla?:ssbn and Lioman
Peeret al, 1998). The addition of new sequences to thes N y ’ P §

alignments is very demanding. At present it must be done Sﬁ)ais V'Z thoe Zlnlﬁ;H Zﬂzle;x\flehneriir?“g:rg‘latg pﬁ{:mgfrset
a combination of manual and automatic means. Taking t 'S 9 rﬁ’ op ffg sion pht. Sh y ; tsh :
eukaryotic subsection of a large reference alignment fro €re is a choice of four sequence weighting schemes for the

the rRNA WWW server of the De Wachter group in Ant_construction of the profile; no weights; tree weights (Thomp-

werp, Belgium (http://rrna.uia.ac.be/ssu/), we have recent net alh’ 1994(11) V}'h.iCh crcirrlect for.unequal fsr;]read of taxa )
empirically optimised parameters for the addition of new se2cr0SS the underlying phylogenetic tree of the sequences;

quences to a profile (Gribsket al, 1987) of this alignment 'dentity weights which give most weight to sequences in the
through the use of sequence weighting and careful choice @fgnment which are similar to the test sequence and com-
parameters (O'Brieret al, 1998). Here we describe the Pination weights (O'Brieet al., 1998) which are a combina-
provision of a JAVA-based WWW server for the automatidion of the last two. Combination weights were previously
alignment of new sequences to the reference alignment usi#geWn o work best for alignment of rRNA sequences. For
these optimised weighting schemes. convenience, the large reference alignment has been subdi-
An alignment (updated Jan 6 1998) of eukaryotic nucledfided into its 4 kingdoms: Animalia, Fungi, Plantae and Pro-
SSU rRNAs was obtained from the rRNA WWW serverloctista and therefore a choice of 5 profiles (4 kingdoms or
After removal of the unaligned Sequen@)esia bovis 4 all tOgether) is presented for the calculation of the alignment.
andPolytoma oviformethe incomplete sequenBaitomus ~ The sequence is returned in a second window with gaps in-
umbellatusand 8 other sequences with ambiguous secondapgrted relative to the large alignment. These gaps specify an
structure annotation such as unequal numbers of bases in @ignment between the sequence and the reference collec-
two halves of a stem_épidocyrtus paradoxyg®mphisco- tion.
lops sp, Dekkera custerianaNitella axillaris, Nitellopsis The newly aligned sequence may be approximately placed
obtusa Coccoid haptophyte 2, Dientamoeba fragéisd  in one of four existing phylogenetic trees; one for each of the
Echinodorus cordifolis from the alignment and the re- 4 eukaryotic kingdoms. Trees are calculated for the reference
moval of columns containing only gaps, the alignment corglignment in advance by the neighbour-joining method of
tains 1570 sequences and is 5568 characters long. The ali§aitou and Nei (1987) with Kimura’s two parameter distance
ment method we then provide is based on the construction@drrection (Kimura, 1980) using the DNADIST and
a profile (Gribskowet al, 1987) from the existing alignment NEIGHBOR programs of the PHYLIP package (Felsens-
to which the new sequence is aligned by dynamic progrartein, 1993). The position of the new sequence is estimated
ming using Gotoh’s algorithm (Gotoh, 1982). Computationusing a least squares procedure based on the distance be-
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the retrieved sequences are displayed using matching blocks
of colour. Information about the start and end points of spe-
cific structural elements can be gained by mouse actions.
Features are provided for manipulating the appearance of the
graphical display by changing the colour scheme or the se-
guence order. The selected sequences can also be output in
an alignment viewer in a choice of output formats. The re-
sulting alignment may also be mailed to the user as a text file
for use in other programs. Figure 1.
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