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SCIENTIFIC CORRESPONDENCE 

Infiltration of 
mariner elements 
SIR - Robertson reports 1 the presence of 
different families of mariner transposon 
elements2 in many insects using a 
polymerase chain reaction (PCR) strategy 
and degenerated oligonucleotides from 
conserved sequences of the mariner cen
tral region. The presence of different 
subfamilies in the same species, together 
with the description of closely related 
mariner elements in distant species, sug
gests that the phylogenetic distribution of 
mariner in insects was due both to hori
zontal transfer and to an early divergence 
with stochastic loss in some branches3•4 . 

Robertson failed, however, to amplify any 
sequence in 18 vertebrate-representative 
species, and he presented no data on the 
presence of mariner elements in lower 
invertebrates. 

While analysing the 5' region of the 
planarian Dugesia (Girardia) tigrina 
(Platyhelminthes) homeobox gene Dth-2 
(ref. 5), we found an incomplete open 
reading frame (ORF) which bore a re
markable similarity to the transposase 
coded by the Drosophila mariner el
ement6. We then isolated a genomic 
DNA fragment which included a complete 
transposon referred to as planarian 
mariner-} owing to its high similarity to 
the mariner transposon structure (see 
figure) . It contains a single ORF of 
339 amino acids, which shows, respect
ively, 35 and 55 per cent similarity to the 
Mos-1 D. mauritiana ORF (ref. 7) and 
the putative ORF of Hyalophora cecro
pia mariner-like element3. It also shows 
a significant similarity (31 per cent) to 
a recently available sequence of Caeno
rhabditis elegans element (GenBank 
accession number M98552). 

This mariner element is present in about 

8,000 copies in the D. tigrina genome and 
it is very conserved at the restriction level, 
as determined by genomic Southern 
analysis (data not shown). This high copy 
number, the presence of an uninterrupted 
ORF whose codon bias resembles that of 
other planarian genes8 and the existence 
of most standard signals of active genes, 
all point to an active role of the mariner 
element in planarians. 

Kidwell points out in News and Views9 

that mariner probably arose before the 
diversification of insects. Nevertheless, 
inter-specific horizontal transfer cannot 
be ruled out as it may explain mariner 
sequence similarities between some dis
tantly related insect species. In plana
rians, both arguments are reinforced: we 
have not detected mariner-like sequences 
in the genome of the planarian Dugesia 
(Schmidtea) mediterranea, which suggests 
either horizontal transfer to D. tigrina or 
loss of the mariner element in D. medi
terranea lineage. The former hypothesis 
may imply that horizontal transfer could 
involve not only species of the same class, 
but also species of different phyla: the 
latter, that mariner ought to be considered 
ancient as it may have existed before the 
radiation of Platyhelminthes from the 
branch leading to higher metazoans10• 
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a, Schematic structure of the Ougesia tigrina mariner-1 element. 
Black box. ORF encoding the presumptive transposase; triangles, 
terminal short inverted repeats. b , Comparison of the planarian a 

The wide host distribution in insects and 
the ability of integration in another Dro
sophila species11 have suggested the 
mariner element as a vector for the stable 
transformation in arthropods1•3•9 . The 
presence of apparently active mariner 
transposons in planarians opens a novel 
perspective as these elements could be 
developed as an integrative system for a 
wide range of animal species or phyla. 
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ROBERTSON REPLIES - The mariner dis
covered by Garcia-Fernandez et al. in 
D. tigrina is remarkably similar to those of 
insects. Indeed, it clusters phylo
genetically within the cecropia subfamily 
of insect mariners, having 75 per cent 
amino acid identity with certain ant 
elements1. This similarity must result 
from horizontal transfer from an insect 
lineage. Other mariners have recently 
been found beyond insects. Within arthro
pods, they occur in a centipede and 
an ascaid mite1, and A. Jeyaprakash, 
M. A. Hoy and I have obtained mariner 
sequences from a phytoseiid mite. 
These elements cluster within the mauri
tiana subfamily of insect mariners1• 

P. Capy (personal communication) has 
detected mariner elements in two iso
pod crustaceans. 

Beyond arthropods, two distinct mari
ners have been found in the nematode 
C. elegans. There are two copies of the 
element mentioned by Garcia-Fernandez 
et al. in GenBank, in separate cosmids 

mariner-1 ORF with the transposase of the active 0. mauritiana Mos-1 -----------
mariner, and the reconstructed ORFs of the H. cecropia mariner-like 
element (MLE) and of the C. e/egans element. Dashes, identical 
residues (gaps have been introduced for optimal alignment); aster- 34 hpIR 

isks, stop codons in the aligned reading frames; hash sign, positions 
where a frameshift has to be considered to maintain the alignment. 
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Planarian mariner- I 
H .cecropia MLE 
D .mauritiana Mos-1 
C.elegans 
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Planarian mariner- I 
H.ucropia MLE 
D.mauritiana Mos-1 
C.elegans 
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