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Abstract. PstI-genomic and cDNA clones revealing mapped restriction fragment-length 
polymorphisms (RFLP) in cucumber (Cucumis sativus L.) were sequenced in order to ensure 
that these clones remain available and to determine if any clones showing genetic linkage 
in cucumber are physically linked in Arabidopsis thaliana. Sequence comparisons using 
translated searches revealed that 80% of the cucumber cDNA clones showed signifi cant 
(≤e-20) similarities to Arabidopsis expressed sequence tags (ESTs) or genomic sequences, 
as opposed to relatively few (32%) of the cucumber genomic clones. Two clones revealing 
RFLPs linked at 2 cM in cucumber showed signifi cant (≤e-20) similarities to sequences 
separated by 347,616 basepairs on chromosome 4 of Arabidopsis. 

The development of a reasonably dense 
cucumber (Cucumis sativus L.) map in any 
given cross is challenging due to its extremely 
narrow genetic background (Dijkhuizen et al., 
1996; Knerr et al., 1989). Nevertheless, many 
morphological (Fanourakis and Simon, 1987; 
Pierce and Wehner, 1990), isozyme (Meglic and 
Staub, 1996), and molecular markers (Danin-
Poleg et al., 2000; Kennard et al., 1994; Park 
et al., 2000; Serquen et al., 1997) have been 
mapped in cucumber. Segregation analyses of 
these molecular markers have been carried out 
using different crosses and the development of a 
consensus map of cucumber initiated (Bradeen 
et al., 2001). Because various molecular markers 
were identifi ed and mapped by different labo-
ratories using different crosses, it is imperative 
that all previously developed molecular markers 
are available to the cucumber research com-
munity. We completed over 700 hybridizations 
of random cDNA and genomic clones to reveal 
89 restriction fragment-length polymorphisms 
(RFLPs) segregating in cucumber (Kennard 
et al., 1994; Park et al., 2000). Because these 
probes reveal polymorphic regions of the 
cucumber genome and may eventually be 
lost, deposition of their sequences into public 
databases will allow future researchers to isolate 
these genomic regions directly from cucumber 
DNA. Cucumber has a relatively small nuclear 
genome at 882 megabasepairs (mbp) per 1C 
(Ramachandran and Narayan 1985), about fi ve 
times bigger than Arabidopsis thaliana at 172 
mbp per 1C (Bennett and Smith 1991), and 

any future sequencing of the cucumber nuclear 
genome will allow these RFLPs and adjacent 
quantitative trait loci (Kennard and Havey, 1995) 
to be placed on the physical map. 

Materials and Methods

The origins of cDNA and PstI-genomic 
clones revealing RFLPs in cucumber were re-
ported by Kennard et al. (1994). Growth of bac-
teria, purifi cation of plasmids, cycle sequencing 
reactions, and sequence editing were carried out 
as described by Lilly and Havey (2001). In some 
cases sequencing the ends of specifi c clones did 
not overlap and two end sequences for a single 
clone were deposited in Genbank. Comparisons 
of cucumber sequences to Genbank EST and 
genomic databases were completed using the 
TBLASTX algorithm (Altschul et al., 1997) with 
a score less than or equal to e-20 was considered 
as signifi cant similarity. Relative positions of 
linked cucumber RFLPs and homologous 
Arabidopsis regions were compared using the 
highest signifi cant hits to the Arabidopsis gene 
index at The Institute for Genomic Research 
(http://www.tigr.org/tdb/tgi/agi/). 

Results and Discussion

The sequences of PstI-genomic (accession 
numbers 5175136 to 5175217) and cDNA 
(accession numbers CF542133 to CF542179) 

clones revealing mapped RFLPs in cucumber 
were deposited into Genbank. Comparisons 
using translated sequences (TBLASTX) 
revealed that 80% of the cucumber cDNA 
clones showed signifi cant (≤e-20) similarities 
to Arabidopsis ESTs. Some of the cucumber 
cDNAs were similar to highly expressed genes, 
such as RuBISCO (CsC010), chlorophyll AB 
binding protein (CsC095), or polyubiquitin 
(CsC560). Relatively few (32%) of the genomic 
clones showed signifi cant (≤e-20) similarities 
to Arabidopsis sequences. 

Preliminary comparisons were made 
between genetic linkages in cucumber with 
physical positions in the Arabidopsis genome 
by requiring similarities of at least e-20 to an 
Arabidopsis EST or genomic region. Although 
there are relatively few RFLP markers in 
cucumber, a preliminary relationship was 
revealed between genetic linkage in cucum-
ber and physical linkage in Arabidopsis. The 
sequences of two probes revealing RFLPs 
linked at 2 cM in cucumber showed signifi cant 
(≤e-20) similarities to sequences separated 
by 347,616 basepairs on chromosome 4 of 
Arabidopsis (Table 1). Other researchers have 
reported synteny across short recombinational 
distances between Arabidopsis and plants of 
families outside of the rosid II dicots (Chase 
et al., 1993), such as the Solanaceae (asterid 
I) (Fulton et al., 2002), and Fabaceae (rosid I) 
(Grant et al., 2000). For cucumber and other 
cucurbits (members of the rosid I group of 
dicots), there may exist regions of synteny 
with Arabidopsis over short recombinational 
distances that may aid in the identifi cation of 
candidate genes. 
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