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INTRODUCTION jl . '  

.DNA polymorphisms are being applied on an increasingly wider scale in the field of 
biotechnology, as for example in variety characterisation, agronomic traits identification and marker 
assisted breeding programs. Some DNA polymorphisms havé zalsb been found in Cofea arabica - . ,  . 

.. through different-technical approaches such as ' RFCP (Lashemes s:et*3al 996a); RAPD (Orozco- 
Castillo, 1994; Lashermes et al, 1996b) and AFLP (Lasher¡ie3%ft al;.' 1999)+HÕwever; it has' been 
reported that the degree of polymorphism of this species is relätiVelj?~low {Paillärd: et.-al.; 1993; Paillard 
et al., 1996). C.a. is an autogamous species and this reproductiqe sffategylhii&bfedly leads t0.a. high 
degree of homozygosity. Furthermore, the genetic tiase ,ofj.rm 

, .  1 .  , . ' Microsatellites are highly polymorphic DNA ,repetitiv,e :se *have been' found in all 
animal and vegetal species so far analysed and are therefore :ex$édtë&to'be.present in C. arabica too. 
Moreover, they have a relatively high mutation rate which. shoQla';itTcrease the.heterozygosity of coffee, 
thus compensating for the restricted genetic base. We..carriet+ 6ut"screenïng and selection of two 
genomic libraries enriched in Simple Sequence Repeats (SSR:)?33déntify polymorphic microsatellites, 
in view of constructing a low density genetic map of Cofea arabibari :.'. 

is is. rather narrow . 
. .  (Bertraud J:and Charrier A,' 1988) thus reducing ,~e"¿legree of!$a " .  

! '  ' 
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MATERIAL AND METHODS. 
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.:.> 
.i...:_ ; 2; . ...? . -:.. 
! -.. . .+: 
! . . ~  

. 1, .:. 
._I. 

. _  .. .<.. . % .  

,.' . .  
.:. . .. . 

. .  .. .. _.. .. . .  . .  
_.:: 

:I' ... . .... 
. .  
., . .k 

. .  

. .  
. 

... I 

. I j .  _ .  . . i .  . 
' ' ,  " ~ I  i- ' %  , > "  ,. 

I 

- - 1 The genomic libraries were constructed from DNA of a Caturra plant of the IRD collection. The 
were assessed on a F2 population (Caturra x Ethipia ET30, IRD) and on a limited 

I .  

1 Particular care was taken in DNA extraction and purification when preparing the genomic 
L 

. : > ' I  

a _- 
c e  -__ 1 :-$z - iñ- rg libraqes. The methods reported by Murray and Thompson (1980) and- Orozco-Castillo et al (1994) 
c- 
0-hl I 5 khl were /modified as reported by Vascotto et al, 1999). 

i g=- c- ' 1 Two genomic libraries were prepared, one enriched in (TC)" and the other in (ATC)". The basic - - I approach adopted for the enrichment in SSRs has, already been reported by Rafalski et al. (1996), 

1 1 Preparation of the genome libraries. , *  
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Morgante et al. (1998). The relevant selection steps were a first enrichment through magnetic beads 
conjugated with biotin-strepavidin oligonucleotides complementary to TG and ATC and a second 

, degree selection performed on the clones by colony hybridisation with TG or ATC oligonucleotides. The 
DNA fragments obtained following the .magnetic beads step were cloned into the €COR/ site of %-ZAPII 

Sequencing and prime?. design. 
The positive clones were sequenced using a Thermo Sequenase dye terminator cycle pre-mix kit 

(Amersham PharmaGa:. Biotec) following the producer's instructions. The reaction products were 
analysed on an ABI 373A sequenc,er. The sequences were screened for presence of SSRs and primers 

ences using the on-line programs Primer3 (Whitehead Institute for 
Massachusetts, USA) or Primers! ( 

' .  

(Stratagene, La Jolla, cal if.):^ - ,  

. 

GGTATC-3') was added to one of the 

of the' microsatellites. 

..,, . . 
. ,  . .  ~ . 1 ! i., . . .  RESULTS; !i :. +;,:. :,...: I ,; ., . . . .. 

, ,.: ,$ , Both ,genomic nesentained, a large numb 
procedures proved to; been:.vet$'pffective. Table I 
various successive steps of select¡on..The clones presently screened constitute approximately 20% of 
the libraries. 

Table I 
N. % .  

Clones screened 7.800 
Positive clones 692 9% 
Clones sequenced 349 50% 
Clones containing SSRs ' 249 71 % 
.Primer designed 46 18% 
Clones containing polymorphic microsatellites 13 25% 

Some of the 249 SSR containing clones are,still being analysed for primer design, hopefully 
they will 'provide more polymorphisms. The 46 primér'analyséd So far gave the following results: 14 
gave no amplification product, 5 were aspecific, 2 gave an unexpected product, 12were monomorphic 
and the remaining 13 showed polymorphic bands: 

The screening for polymorphism was carried out on a limited number of cultivars and on a Fp 
population (12 plants) and accordingly a large number of different alleles was not expected. 
Nevertheless in our screening population we found from 2 to 5 different alleles. Normally, each single 
plant tested had either one or two alleles, presumably they were either homo or heterozygotes. Only 
locus E123CTG showed 3 4  alleles in the same plant. The result for the locus C2-2CATC can be seen 
in fig.1 where the parental plant Caturra is heterozygote, plants F r l  is apparently homozygote for the 
209 bp allele and plant F ~ 1 8  carries two alleles one of which is common to the Caturra progenitor. 

DISCUSSION 
As clearly shown by the sequencing, the approaches adopted here to generate two genomic 

libraries enriched in microsatellites were very effective. On the bases of the polymorphisms so far 
identified we can'estimatethat the two libraries contain at least 200 polymorphic microsatellites. 

The secbnd point of interest is the number'of alleles found in each plant. As C. arabica is 
tetraploid andwe could expect our primers to recognise the homologous locus on both the two pairs of 
ancestral homologous chromosomes. This is most probably the case for the locus El23CTG, as we 
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obtained 3- 4 alleles in the same plant and the E12-3CTG primer definitely amplifies multiple loci. The 
remaining primer pairs are apparently specific for only one of the ancestral genomes. 

easily traced through a family together with possible useful associated traits. 

i 
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SUMMARY. 
We are currently screening two genomic libraries enriched for the sequences (TG),, and 

(ATC)". The identification of microsatellites is based on the following strategy: a) sequencing of the DNA 
inserts; b) design of specific primers for those clones containing Simple Sequence Repeats (SSRs); c) 
primer test on a panel of cultivars and on an F2 population. Until now we sequenced about 350'dones, 
71% contained a microsatellite. Of the 46 primer pairs designed,l3 gave polymorphic bands. As .far as 
the allele distribution is concemed, we found loci with 2, 3 or 4 alleles. Each single plant cairied onIQ 
one or two alleles, presumably they were either homozygotes or heterozygotes. One single, locus 
showed a peculiar behaviour: all the samples so far analysed carried either 3 or 4 alleles. 
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Fig. 1 Electropherograms of the amplification products of locus C2-2CATC: Pane (A) Caturra 
progenitor plant. Two examples of the F2 segregating population are reported in the panes (B) and (C). 
The numbers close to the peaks refer to the allele expressed in bp. 
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