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Microsatellite-enriched libraries: applied methodology for the development
of SSR markers in tropical crops.

Abstract — Introduction. Tropical crops are of great interest for developing countries but
can be considered as orphan crops in terms of molecular markers. Microsatellite markers have
many advantages compared to the other main molecular marker techniques such as isozyme,
RFLP and RAPD analyses. Our purpose was to develop a method for building microsatellite-
enriched libraries using DNA from tropical crops as starting material. A quick and simple tech-
nique for the construction of (GA),, microsatellite-enriched libraries of oil palm is described
here. Microsatellite-enriched library building procedure. The hybridization with biotin-
labeled oligoprobe followed by the capture of the selected sequences with streptavidin-coated
magnetic beads are the two principles of the technique. The different steps of the method are
discussed and an optimized protocol is proposed. Characterization of the enriched
libraries. The libraries, of several thousand clones each, exhibit a percentage of positive
clones, effectively having a microsatellite, greater than 70%. The global redundancy rate of
positive clones mainly depends on the DNA shearing method. Redundancy was 20 and 60%
with PstI endonuclease-digested fragments and with sonicated fragments respectively.
Conclusion. This study gives a technical basis for easy microsatellite marker development in
tropical crops, until the international scientific community starts up molecular projects applied
to the genetic improvement of these traditionally orphan crops. (© Elsevier, Paris)
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Banques enrichies en microsatellite : méthode pour isoler des marqueurs SSR
dans les productions tropicales.

Résumé — Introduction. Les productions tropicales, primordiales pour les pays en voie de
développement, peuvent cependant étre considérées comme le parent pauvre des marqueurs
moléculaires. L'utilisation des marqueurs microsatellites a de nombreux avantages par rapport
a d’autres techniques moléculaires comme les analyses d’'isozymes, de RFLP ou de RADP. Notre
objectif a donc été de développer une méthode permettant de constituer des banques enri-
chies en microsatellites en utilisant, comme matériel de départ, de 'ADN de plantes tropicales.
Une construction simple et rapide de banque enrichie en séquences microsatellites (GA),, du
palmier a huile est décrite ici. Procédure de construction de banques enrichies en micro-
satellites. L'hybridation avec une sonde microsatellite biotinylée puis la capture des séquences
ciblées grice a des particules magnétiques recouvertes de streptavidine sont les deux prin-
cipes de la technique utilisée. Les différentes étapes de la méthode sont discutées et un pro-
tocole optimisé est proposé. Caractérisation des banques enrichies. Les banques de plu-
sieurs milliers de clones ont une proportion de clones positifs, contenant un microsatellite,
supérieure a 70 %. Le taux de redondance des clones positifs dépend du mode de prépara-
tion de I'ADN, avec, respectivement, 20 et 60 % pour des fragments obtenus par restriction
par Pstl ou par sonication. Conclusion. L'étude présentée donne une technique pour déve-
lopper facilement des banques de marqueurs microsatellites spécifiques des plantes tropicales
en attendant que la communauté internationale entreprenne des projets moléculaires appli-
qués a 'amélioration génétique de ces cultures traditionnellement oubliées. (© Elsevier, Paris)

France / méthode / biologie moléculaire / marqueur génétique / microsatellite /
banque de données / séquence nucléotidique
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1. introduction

Simple sequence repeat (SSR) length
polymorphism was first used for mam-
malian genome mapping in the early
nineties [1-3]. Since then, it has been
increasingly used in a wide range of genetic
plant studies such as genetic mapping and
QTL detection of agronomic traits in culti-
vated annual or perennial crops [4-9], diver-
sity and pedigree analyses [10-13], phylo-
genetic analyses [8, 14]. Microsatellite markers
have many advantages compared to the
other main molecular marker techniques
such as isozyme, RFLP and RAPD analyses
[15-20]. However, costly and work-inten-
sive development of such markers is a key
obstacle preventing a more generalized use
for many laboratories worldwide. Tropical
crops are of great interest for developing
countries but can be considered as orphan
crops in terms of molecular markers. Our
purpose is to develop a method for build-
ing microsatellite-enriched libraries using
DNA from tropical crops as starting mate-
rial.

Since the early nineties, microsatellite
loci have been obtained by screening
plant genomic libraries. Unfortunately, even
good genomic libraries contain only 0.5 to
10% of microsatellite inserts, as reported by
previous authors (5, 16, 17, 21-23). This low
percentage means it is necessary to check
an enormous number of clones for the
development of several hundred micro-
satellite markers. Therefore, the use of
enriched libraries has been proposed [24,
25]. Different methods are available to con-
struct a microsatellite-enriched library, all
based on the hybridization of a synthetic
oligonucleotide microsatellite sequence
onto genomic DNA. These libraries increase
the number of microsatellite sequences
from at least 20 to 90% [24-27] and allow
for cost reduction at the screening stage.
We describe here an improved method for
developing microsatellite-enriched libraries
on oil palm and which can be applied to
any tropical plants.
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2. microsatellite-enriched
library building procedure
(figure 1)

2.1. total genomic DNA extraction

Total genomic oil palm DNA was
extracted from a freeze-dried leaf sample
(28], and then purified on anion exchange
microcolumns.

2.1.1. shearing of DNA

10 ug of genomic DNA was used for
shearing by endonuclease digestion by PstI
using 10 enzyme units per pg of total
genomic DNA in a final volume of 500 puL.
The size of the DNA fragments obtained
was checked by agarose gel electrophore-
sis without size selection.

2.1.2. “polishing” DNA fragment ends

Cohesive ends of DNA fragments were
“polished” by the action of T4 DNA poly-
merase to obtain blunt ends as indicated by
the supplier (Gibco-BRL). The DNA frag-
ments were first treated using the exonu-
clease activity of T4 DNA polymerase
(2.5 units for 1 min at 37 °C in a final vol-
ume of 30 pL) and then, for polymerase
activity, by adding 33 uM of dNTP (30 min
at 37 °C).

2.1.3. adaptator ligation
and PCR preamplification

Blunt end DNA fragments were ligated
by T4 DNA ligase (Gibco-BRL) to M/ul
self-complementary adaptators RSA21
S-CTCTTGCTTACGCGTGGACTA-3" and
RSA25 5-AGTCCACGCGTAAGCAAGAG-
CACA-3" according to Edwards et al. [20]
with the following modifications: 1 pg of
sheared DNA, 0.05 uM of each adaptator,
4 units of T4 DNA ligase, 2 h at 20 °C in a
final volume of 200 uL. The ligation was
checked by PCR amplification. Five ng of
ligated DNA were amplified in a final vol-
ume of 25 uL with 1 uM of RSA21 primer
in a buffer containing 10 mM TrisHCI pH 8,
100 mM KCl, 0.05% w/v gelatin and 1.5 mM
MgCl,, and following the PCR program:
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Figure 1.
Microsatellite-enriched library
building procedure.
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denaturation at 95 °C for 1 min and 28 cycles
of [94 °C for 40 s, 60 °C for 60 s, 72 °C for
120 s]. The size of the amplified ligated frag-
ments was checked by agarose gel elec-
trophoresis of 10 ulL of the PCR product.
The rest of the PCR product was purified
on anion exchange microcolumns, and then
resuspended in 100 pL of sterile water for
the next step.

2.1.4. selection of DNA fragments contai-
ning (GA) microsatellite sequences

The selection of microsatellite sequences
was performed using biotin-labeled micro-
satellite oligoprobe and streptavidin-coated
magnetic beads, following a hybridization-
based capture methodology adapted from
Kijas et al. [27]. Magnetic bead-based selec-
tion was performed using the Magnetos-
phere Magnetic Separation Products kit
(Promega Madison, USA). Our oligoprobe
includes one biotynilated inosine (I¥) at the
5" end followed by 4 inosines (I) and by
eight repetitions of a TC dinucleotide:
SEEINTGICTETCTEC TCICIC-3

Purified PCR product was denaturated at
95 °C for 15 min in 500 pL before adding
3 1L of 50 uM biotynilated oligoprobe and
13 1L of 20X SSC. Hybridization was per-
formed 20 min at room temperature. A
quantity of 600 g of pre-washed strepta-
vidin-coated magnetic particles, according
to the manufacturer’s specifications, was
resuspended in 100 pl of 0.5X SSC and
addedtothe hybridization mix. After 10 min
at room temperature, the magnetic beads
were washed 4 times with 300 uL of 0.1X SSC,
then eluted twice with 100 puL and 150 yL
respectively. The 250 pL final elution frac-
tion can be stored at =20 °C before further
use.

2.1.5. PCR amplification
of the selected fragments

One twenty-fifth of the eluted fraction was
PCR-amplified in a final volume of 100 pL
reaction mix with primer RSA21, as previ-
ously described for the ligation step. The
sizes of the amplified fragments were
checked by running a 10 uL aliquot of PCR
products on agarose gels. The quality of the
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amplification was evaluated by comparison
with an amplification of unselected frag-
ments. The rest of the PCR product was
purified by anion exchange column prior to
the cloning step.

2.1.6. cloning of selected fragments

The purified PCR products were cloned
into pGEM-T Easy vector, as indicated by
the supplier (Promega, Madison, USA), in a
final volume of 20 L.

2.1.7. transformation by cloned fragments

A 2 uL aliquot fraction of the ligation mix
was used to transform 100 UL of competent
DH>So Escherichia coli strain [29]. Trans-
formed bacteria were plated onto 2YT, Xgal,
Ampicillin media and incubated overnight
at 37 °C [301.

2.1.8. characterization
of the enriched libraries

The size of the selected inserts was esti-
mated by agarose gel electrophoresis of
PCR amplification products using standard
M13 and reverse primers flanking each
pGEM-T Easy plasmid polylinker. Elec-
trophoresis gels were stained with ethidium
bromide and photographed. The electro-
phoresed PCR products were then alkaline-
Southern transferred onto Hybond N+
nylon membranes (Amersham). RFLP hybri-
dization was performed with a 32P radiola-
beled (GA),5 synthetic microsatellite probe
according to Cregan et al. [31].

2.1.9. sequencing template preparation
and data gathering

Plasmids from positive clones containing
a microsatellite sequence were extracted by
plasmid DNA minipreparation using the
High Pure Plasmid DNA Extraction kit
(Roche). Sequencing was performed using
the universal T7 and M13 reverse sequenc-
ing primers and the dideoxy dye termina-
tor method. Sequence data analysis was per-
formed on a random sample of 30 sequences
per enriched library.



2. 2. modifications

2.2.1. alternative method for shearing
DNA: sonication

Step 2. A quantity of 10 g of total genomic
DNA was treated for 2 h in a 500 uL vol-
ume of 3X SSC in a sonicator (Bransonic
B52). The length of the sonication step was
adapted to obtain DNA fragments below
600 bp in length. The 3’ and 5’ phosphate
groups of sonicated DNA fragments were
eliminated by the action of Shrimp Alcaline
Phosphatase (SAP). Reaction was performed
on 1 ug of DNA at 37 °C for 1 h. The SAP
was inactivated at 65 °C for 15 min. DNA
fragments were precipitated, resuspended
in 20 uL of sterile water and treated accord-
ing to the standard protocol starting at step 3.

Step 3. This step is ended by supple-
mentary phosphorylation of the 5’ fragment
ends by the T4 polynucleotide kinase
(Gibco-BRL).

2.2.2. biotin-labeled microsatellite
oligoprobe

Step 5. Other microsatellite motives can
be selected using the same primer design.
For (CA) repeats the primer S-I*IIIITGT-
GTGTGTGTGTGTG-3’ can be used.

3. characterization
of the enriched libraries

3.1. Pstl enriched library

A total of 254 tested clones contained
inserts with a fragment length ranging from
300 pb to 1200 pb. About 74% of them were
positive by RFLP hybridization with the
microsatellite probe. The sequencing data
confirmed that all of the latter included a
perfect (GA/TC),, microsatellite locus, some-
times directly flanked by a (CA/GT),, or a
(CAT/GTA),, microsatellite sequence (in 6
and 1 cases, respectively). Only 20% of
redundant clones were detected. Non-redun-
dant sequences had an average length of
605 pb. Up to 87.5% of these sequences had
two flanking regions exceeding 50 pb. The
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number of (GA) repeats of non-redundant
sequences ranged from 8 to 28 with an
average of 17.

3.2. sonicated library

Analysis of 486 white colonies shows an
average insert size of 450 pb, and 345 of
them (71%) gave a positive signal by
hybridization with the (GA)5 radiolabeled
microsatellite probe. Sequence analyses
confirmed that 100% of the positive clones
contain a microsatellite sequence. One
chimeric sequence was detected with one
microsatellite flanking region from one
clone and the other flanking region from
another clone. Normal non-redundant
sequences (40%) have an average total size
of 288 pb. All microsatellite loci have a per-
fect (GA/TC),, locus except one which is a
(GGA/CCT)g repetitive sequence. Both
flanking regions of the microsatellite locus
have a size of more than 50 pb for 76% of
the non-redundant sequences. The average
repetition number of the (GA) dinucleotide
is 20 with a rather “small” standard deviation
of 4, translating a range varying between 15
and 31 repetitions.

3.3. choice of the nature of SSR
for library enrichment

A higher abundance of (GA),, microsatel-
lites compared to other dinucleotide SSR is
currently observed in plant genomes as in
rice (4, 6, 106], Arabidopsis [32], Norway
spruce [17], rapeseed [23] or banana [22].
The choice of a (GA) enrichment was pre-
ferred for a first library of fragments, on the
basis of comparisons with other plants and
because of the technically easier hybridiza-
tion with GA or GT probes compared to AT
or GC probes due to self-complementarity
and probe annealing temperature. More-
over, previous studies on plant GA
microsatellite show that they are often well-
distributed throughout the genome, ensur-
ing good coverage [15, 33]. In fact, the
choice of microsatellite types mainly
depends on the application wanted for the
marker. Good coverage of the genome and
high abundance are interesting for genetic
mapping and diversity studies. On the other
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hand, high abundance may not always be
the right choice for development of finger-
printing [11].

3.4. design of the oligonucleotide
probe and enrichment step

Actually, only two systems of interaction
between magnetic beads and oligonu-
cleotide probes are commercially available,
both of them involving protein / protein or
protein / ligand interactions (digoxigenin /
anti-digoxigenin or biotin / streptavidin). As
the size of the protein coated onto the mag-
netic beads is quite high compared to the
size of the probe, we added an inosine tail
at the 5 end of our probe to separate the
repeated sequence from the bead in order
to favor better hybridization with DNA
fragments by decreasing steric hindrance.
The size of the tail was empirically fixed to
S inosine units. For the sonicated fragment
library, the average size of the microsatel-
lite flanking region selected on the biotin
side of the probe is half the size of the
opposite flanking region (data not shown).
A possible explanation of this observation
may be that the proximity of the strepta-
vidin / biotin complex as well as the mag-
netic bead itself introduce a strong bias in
the selected fragments through steric inter-
actions. If this hypothesis is to be verified,
the size of the inosine tail will have to be
increased in order to decrease this effect
against the flanking region length. In con-
trast, the PstI fragment library shows no
measurable difference between the length
of the 5 and 3 flanking regions. Problems
of short flanking regions depend partly on
the DNA preparation technique and may
not be totally avoidable.

3.5. shearing of DNA

The first step for selecting microsatellite-
containing inserts is the shearing of the
genomic DNA. DNA molecules can be frag-
mented by enzymatic or physical proce-
dures: hydrolysis or repeated pipetting
through a thin nozzle, repeated thawing,
thermal agitation, sonication, ionizing or
UV radiation, or chemical disruption. Pre-
vious works have shown that microsatellite
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contents in partial genomic libraries depend
on the choice of the endonuclease. For
example, in banana, partial genomic libraries
contain (GA) microsatellite sequences at a
frequency of less than 1% for Sau3A1, 1.2%
for Tagql [22], 1.3% for EcoRI (J.L. Noyer,
personal communication) and 7% for Pstl
[22]. The Pstl enzyme is very sensitive to
methylation and is a frequent cutter in HTF
(Hpall Tiny Fragments) “methylation-free
islands” corresponding in great majority to
transcriptionally active sequences [34].
These results suggest that microsatellites
are preferentially located close to genes or
sequences involved in transcription modu-
lation [35]. Thus the choice of a restriction
enzyme sensitive to methylation is pre-
ferred to increase the abundance of micro-
satellite sequences in the starting material
and to fall within or near coding regions of
the genome.

The choice of an endonuclease is not
made at random. In fact, the use of restric-
tion endonucleases of different recognition
site sizes (4 bp, 6 bp or other) will statisti-
cally lead to DNA fragments differing in size
average. As best results for cloning are
obtained with relatively small fragments,
between 300 and 2 500 bp (data notshown),
exploratory assays should be performed to
evaluate an adequate fragment size distri-
bution per plant species. On the other hand,
depending on available information on the
nucleotidic composition of the studied
genome, the GC content of the recognition
site of the restriction endonuclease should
be taken into account in the definition of
the endonucleases to be tested in the
exploratory assay. Forexample, for the 4 bp
cutters, Msel (TTAA) could be considered
as targeting “AT-rich regions”; Tagl (TCGA),
Sau3Al (GATC) and Rsal (GTAC) could be
considered as “intermediate”, and Haelll
(GGCO) could be considered as targeting
“GC-rich regions”.

The objective of physical methods, son-
ication in particular, is to generate DNA
fragments which are well-distributed throug-
hout the whole genome as has been shown
in rice [16]. Shearing of DNA by sonication
is a safe physical method compared to ion-
izing radiation. DNA from all tropical crop
species we studied were sheared to a few



hundred bp fragments in less than 2 h (data
not shown). In order to allow for a good
ligation step, the fragment ends need to be
treated by phosphatase / kinase.

Restriction endonucleases are not one
hundred percent efficient due to hidden
partial DNA segments [30]. On the other
hand, our data of PstI restriction indicate
that the sonication could introduce differ-
ences not only with regard to the average
location of the (GA) SSR region (closer to
the 5" sequence end ), but also to microsatel-
lite flanking region length variability.
Indeed, the 5’ flanking region of sonicated
fragments appears smaller than the 3 flank-
ing region (average of 83 pb against
165 pb). The total length of the sequence is
not significantly correlated to the 5’ flank-
ing region length (p = —-0.26 with 18 df),
while it is positively correlated to the 3’
flanking region length (p = 0.88** with 18 df).
On the other hand, correlation is signifi-
cantly positive for Pstl restricted fragments
(p =0.73** or 0.31* respectively with 39 df).
This means that, statistically, selecting for
longer sonicated fragments would not give
a better internal microsatellite location start-
ing from the 5" end as can be expected for
Pstl restricted fragments. But such assump-
tions require complementary sequence data
for confirmation.

3.6. microsatellite locus sampling

The number of microsatellite loci sam-
pled amongst their global population is
estimated from the genome copy number
represented in our starting material. Basi-
cally, we estimate that the DNA restriction
and “polishing” steps were completed with
a maximum efficacy of 1. The ligation of
restricted fragments to adaptators is the first
factor reducing the DNA quantity. The blunt
end ligation efficacy was estimated by com-
parison of DNA quantities before and after
ligation of DNA linkers in the AFLP tech-
nique (37] which was found to be 10-4. The
other reducing factor is sampling of the
starting material at step 4 (0.05%). Thus, the
final number of loci present in the library
can be calculated by knowing the size of
the oil palm genome which is 4 pg / 2C [38].
The quantity of the starting DNA material rep-
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resents up to 2.5-10° copies of the oil palm
genome and decreases to about 0.1 copies at
the first PCR amplification. Because the
next steps of our protocol are no longer
limiting in terms of the genome copy num-
ber, the enriched library samples about 10%
of the total number of the genome micro-
satellite loci. The oil palm (GA) microsatellite
content can be estimated approximately at
10,000 to 40,000 different loci, based on
other monocotyledons (banana genome
microsatellite content data and review in
[22D. Our enriched library may represent
between 1,000 to 4,000 different microsatel-
lite loci.

3.7. PCR preamplifications

3.7.1. redundancy of a given clone

Two PCR amplification steps were added
to our protocol to allow for low DNA start-
ing quantities. Pragmatically, we chose to
amplify the DNA because the most critical
step of this protocol is the DNA quantity
prior to cloning. However, PCR amplifica-
tions raise the question of clone redun-
dancy. Redundancy (R) of a given clone is
calculated by multiplying the efficacy of
each different step of our protocol starting
from the first PCR amplification in step 4.
The PCR efficacy (E) is evaluated at 0.47
according to Siebert and Larrick [39] and to
molecular data from Baurens et al. [40].
Capture and purification efficacy (E. and
Ep) is fixed at 1 and 0.75, respectively. The
one base sticky end ligation efficacy (Ep,
measured by ligating a standard insert into
the pGEM-T Easy vector, was 8107,

Knowing that the DNA template of the
first PCR amplification is lower than one
genome equivalent, the redundancy of a
given clone is:

R=(1+ E* X E; X E. x 1/25 x (1+ E* X E, X E),

where n is the number of PCR cycles and
1/25 is the initial dilution in step 1.

We assumed that clone redundancy is
homogeneous in the library and that it
depends mainly on the technical steps of
our protocol, i.e., the number of PCR cycles,
the PCR efficacy and ligation efficacy. Opti-
mizing one of these parameters would dras-
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tically enhance redundancy. According to
our computing model and data, about
400 redundant sequences per clone have
been generated just prior to the bacteria
transformation step.

Our model for redundancy computing
predicts that decreasing the number of PCR
amplification cycles from 28 to 20 reduces
the redundancy to single sequences in the
library. In this case, DNA quantity prior to
bacteria transformation decreases from 2 pg
to 4 fg. Thus, poor bacteria transformation
efficacy that does not exceed 1073 transfor-
mants per molecule of plasmid should be
improved by no less than 2 orders of mag-
nitude.

3.7.2. relative sizes and global
redundancy rates of Pstl and sonicated
enriched libraries

The global redundancy percentage of
the Pstl enriched library is 20%. The global
frequency of redundant clones (60%) for
the sonicated enriched library is signifi-
cantly higher than that observed for the PstI
enriched library (3% = 20.8** with df = 1).
But nearly half (47%) of the redundant son-
icated fragments concerned one particular
locus only. Despite this fact, different global
redundancies should reflect a real differ-
ence between the two libraries, in terms of
total number of microsatellite loci repre-
sented per library, assuming that equivalent
experimental conditions ensure the same
copy number for any given locus. Thus, the
Pst] library should sample more loci of the
genome than the sonicated enriched library
does. This is in accordance with previously
exposed data suggesting that clonable DNA
fragments issuing from a PstI restriction
contain larger amounts of microsatellite loci
compared to those obtained by sonication
or by restriction with other enzymes.

We feel the PstI enriched library should
be conserved and extensively used for
microsatellite marker construction. On the
other hand, the sonicated library should be
trashed and the building of a new one start-
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ing from step 6 reconsidered. In fact, the
extensive use of a library and the total num-
ber of sequences needed for obtaining a
given number of different microsatellite loci
depend on the global redundancy rate that
modulates cost-effectiveness when identi-
fying previously characterized clones. Sta-
tistical investigations must be taken into
account to optimize such choices.

3.7.3. presence of chimeric clones

Moreover, preamplification could lead to
chimeric probes by PCR jumping [41]. In the
first cycles of PCR amplification, as all
sequences contain the same microsatellite
repeat, it is possible that two different newly
produced, but partially synthesized, frag-
ments hybridize onto this complementary
microsatellite repeat and produce a new
double-stranded DNA molecule containing
the left flanking region of one microsatel-
lite locus and the right flanking region of
another unrelated one. Due to the quite
high annealing temperature of the RSA21
primer (60 °C) in the preamplification step,
PCR jumping should not appear with (GA),,
microsatellites below 10 repeats. The risk
increases for higher numbers of repeats,
butthis phenomenon should not be of major
concern, as we only found one chimeric
probe in 100 loci analyzed.

4. conclusion

Our method described here should be
suitable for enrichment of all types of micros-
atellite. The technical steps should not be
affected by switching microsatellite types.
We used dinucleotide repeats (GA), but we
assume that other dinucleotide, trinu-
cleotide or tetranucleotide repeat types are
also of interest. This study gives a technical
basis for easy microsatellite marker devel-
opment in tropical crops, until the interna-
tional scientific community starts up molec-
ular projects applied to the genetic improv-
ement of these traditionally orphan crops.
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Genotecas enriquecidas en microsatelites: metodologia aplicada para
el desarrollo de marcadores SSR en cultivos tropicales.

Resumén — Introduccion. Los cultivos tropicales son de gran importancia para los paises
en desarrollo pero pueden ser considerados como cultivos huérfanos en terminos de su abun-
dancia en marcadores moleculares. Los marcadores microsatelites presentan muchas ventajas
comparados a otros marcadores de uso corriente (isoenzimas, RFLP y RAPD). Nuestro obje-
tivo fué el de desarrollar un método para construir genotecas enriquecidas en microsatelites a
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partir del ADN de cultivos tropicales. Se describe una técnica simple y rapida para la cons-
truccion de genotecas enriquecidas en microsatelites (GA) en la palma aceitera. Procedi-
miento para la obtencion de genotecas enriquecidas en microsatelites. Los dos princi-
pios de la técnica utilizada son la hibridacién con sondas oligonucleotidicas biotinadas vy la
captura de las secuencias seleccionadas mediante particulas magnéticas cubiertas de strepta-
vidina. Caracterizacion de las genotecas enriquecidas. Las genotecas con miles de clones
tienen una proporcién de clones positivos (conteniendo un microsatelite) superior al 70%. La
tasa de clones redudantes dependié del método de preparacion del ADN fué de 20 % cuando
se obtuvieron los fragmentos de ADN mediante restriccion por Pstl y de 60% para el método
de fragmentacion del ADN por sonicacion. Conclusion. Este estudio aporta las bases técni-
cas para un método facil de desarrollo de marcadores microsatelites en plantas tropicales, este
meétodo puede ser de importancia hasta que la comunidad cientifica internacional se decida a
desarrollar proyectos en biologia molecular aplicados al mejoramiento genetico de estos cul-
tivos tradicionalmente abandonados. (© Elsevier, Paris)

Francia / métodos / biologia molecular / marcadores genéticos / microsatelites / bases
de datos / secuencia nucleotidica
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