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Abstract Three repetitive DNA sequences were iso-
lated from a genomic DNA library of the ornamental
Alstroemeria aurea Graham. Two repeats, A001-I and
A001-II, were quite homologous and highly A. aurea-
specific. A001-I was a 217-bp sequence with several
telomeric TTTAGGG repeats at the 5@ end and
a unique sequence of 98 bp at the other end. The third
repeat, A001-IV, was a 840-bp sequence which con-
tained two sub-sequences of 56 and 74 bp respectively,
previously found in chloroplast (cp) DNA of tobacco
and spinach and to a lesser extent in the cpDNA of
maize and rice. Repeat A001-IV was not species-speci-
fic and its hybridization signal was weaker than the
other repeats. Fluorescence in situ hybridization
(FISH) revealed the A. aurea-specific repeats to be
located in the heterochromatic regions of all A. aurea
chromosomes. The differences in FISH pattern make
them useful tools for karyotype analysis. The non-spe-
cies-specific sequence A001-IV gave a dispersed signal
over all the Alstroemeria chromosomes in an inter-
specific hybrid. The potential use of these repetitive
DNA sequences for the study of phylogenetic relation-
ships within the genus Alstroemeria is discussed.
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Introduction

All higher-plant genomes have repetitive DNA se-
quences, comprising in some species, e.g. cereals, more
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than 90% of their total DNA content (Flavell 1980;
Anamthawat-Jonsson and Heslop-Harrison 1993).
Highly repetitive DNA sequences may be organized as
tandemly repeated elements in the genome such a satel-
lite DNA (Singer 1982; Broun and Tanksley 1993), as
dispersed repeats within the genome (Moore et al.
1991), or as clusters of interspersed repeats (Zhao and
Kochert 1993). In situ hybridization has demonstrated
that satellite DNA sequences are often associated with
heterochromatic regions (Maluszynska and Heslop-
Harrison 1991; Anamthawat-Jonsson and Heslop-
Harrison 1993; Cheung et al. 1994; Irifune et al. 1995).

Besides variation in the amount of repetitive DNA in
plant genomes, its constitution also varies between
species. Species-specific repetitive sequences have been
isolated from several crops, for example, potato (Visser
et al. 1988), Brassica napus (Gupta et al. 1992),
¹hinopyrum elongatum (Bournival et al. 1994), Hordeum
vulgare (Svitashev et al. 1994) and rice (Aswidinnoor et
al. 1991; Mawal 1995). These repetitive sequences
turned out to be very useful as molecular genetic tools
for plant breeding.

Alstroemeria aurea (2n"2x"16) is a monocoty-
ledonous ornamental, taxonomically classified in
the Alstroemeriaceae, order ¸iliales. The family Al-
stroemeriaceae not only includes Alstroemeria but
three other genera: Bomarea Mirbel, the monotype
¸eontochir ovallei Phil. and Schickendantzia Pax (Dahl-
gren and Clifford 1982). Alstroemeria species have
a very large genome with nuclear DNA contents (2C-
values) varying from 36.5 to 78.9 pg (Bharathan et al.
1994; Buitendijk et al. 1997). The genus contains over
60 species growing in South-America, mainly in Chile
and Brazil (Bayer 1987; Ravenna 1988; Aker and Healy
1990). In A. aurea seven of the eight chromosomes have
large constitutive heterochromatic regions as revealed
by the Giemsa C-banding technique (Buitendijk and
Ramanna 1996). Thus, it is expected that, together with
the large size of the genome, the A. aurea genome
contains a mass of highly repetitive DNA.



Table 1 Names, accession
numbers and origin of 21
Alstroemeria species

Species Accession Origin

A. angustifolia ssp. angustifolia Herbert AN5S Chile
A. aurea Graham A001, A002, A003, A004, A005, A006, A011,

A016, A017 Chile
A. diluta Bayer AD4K Chile
A. exserens Meyen AO8Z, AO5S Chile
A. garaventae Bayer AH6Z Chile
A. hookeri ssp. cumminghiana Herbert AQ2S Chile
A. hookeri ssp. hookeri Loddiges AP2S, 332-11 Chile
A. modesta Philippi AK3W Chile
A. ligtu ssp. incarnata Bayer AJ4S Chile
A. ligtu L. ssp. ligtu AL5S, F051-1, J091-1, J091-4 Chile
A. ligtu ssp. simsii Sprengel AM1S, L111, K101-1 Chile
A. mutabilis Kunze AY1K Chile
A. pallida Graham AG2W Chile
A. paupercula Philippi AE2W Chile
A. pelegrina L. AR, C024-4, C025, C031 Chile
A. philippii Baker AS3Z Chile
A. pulchra Sims ssp. pulchra AB8S, AB9Z Chile
A. magnifica ssp. magnifica Herbert Q001-5 Chile
A. brasiliensis Sprengel A6-1, R001 Brazil
A. inodora Herbert P002, P003, P004, P006 Brazil
A. psittacina Lehm D032-1, D9206-2 Brazil

In order to test if species-specific repetitive se-
quences, used as probes in fluorescence in situ hybrid-
ization, might be useful molecular tools for genome and
chromosome identification in introgression studies in
Alstroemeria the present work was carried out. Repeti-
tive DNA sequences of the Chilean species A. aurea
were isolated, characterized and localized. The species-
specificity was studied in dot blots and Southern blots
with 21 Chilean and Brazilian Alstroemeria species and
representatives of nine other genera.

Materials and methods

Plant material

Different accessions of A. aurea were used in this study. In Table 1
the accession numbers and the origin of all 21 diploid (2n"2x"16)
Alstroemeria species used for testing species-specificity are listed.
The Chilean species were described by Bayer (1987), the Brazilian
species by Uphof (1952). To test the genus-specificity, genomic DNA
of ¸ilium and ¹ulipa was received from CPRO-DLO, Wageningen,
NL, and of Bomarea and ¸eontochir from the Jodrell Laboratory,
Kew, UK. For FISH root tips of A. aurea A003 and of the hybrid
A. aurea A001]A. inodora accession P002 was employed.

Genomic DNA isolation and cloning

Genomic DNA of the Alstroemeria species, as well as of Hordeum,
Manihot, Solanum, ¸ycopersicon and Petunia, was isolated from 2 g
of young leaves from greenhouse-grown plants according to
Dellaporta et al. (1983). Prior to DNA isolation, the material was
frozen in liquid nitrogen and stored at !80°. DNA of A. aurea
accession A001 was digested with Sau3A and ligated into BamHI-
digested pUC19, which was used to transform competent cells of
E. coli DH5a. Plasmid-containing colonies were selected on LB

plates (Sambrook et al. 1989) with 0.008% X-gal, 1 mM of IPTG
and 100 lg/l of ampicillin, grown at 37°C.

Blotting and hybridization

Colony hybridization was performed according to Grunstein and
Hogness (1975). Southern blots were made on Hybond-N` mem-
brane (Amersham) according to the manufacturer’s recommen-
dations. Slot blots were produced as described by Kuipers et al.
(1996).

Hybridization probes were made from either Sau3A-digested
genomic A. aurea DNA or A. aurea repeats isolated from pUC19 by
EcoRI-HindIII digestion, agarose-gel electrophoresis and purifica-
tion with QIAEX (Qiagen). 32P dCTP was incorporated through
random primed DNA labelling by using the Megaprime DNA
labelling system (Amersham). Hybridizations were performed as
recommended by Amersham. After autoradiography, membranes
were de-probed by incubating in 0.4 N NaOH at 45 °C for 30 min
and in 0.1]SSC, 0.1% SDS, 0.2 M Tris pH 7.5 at 45 °C for 30 min.

Sequencing

Sequence analysis was performed on 1 lg of plasmid DNA with
standard forward or reverse M13 sequencing primers using the
ABIPRISM Dye Terminator Cycle Sequencing Ready Reaction Kit
(Perkin Elmer) and an automated sequencer (Applied Biosystems).
All sequences were analysed for homology to known sequences
using the BLAST programs (Altschul et al. 1990) at the WWW site of
the NCBI (http://www.ncb-i.nlm.nih.gov/Recipon/bs/seq.html). In
all cases BLASTN was used in combination with the database ‘nr’.
PCgene (IntelliGenetics) was used for all other sequence analyses.

Fluorescence in situ hybridization

In situ hybridization on mitotic metaphase chromosomes was per-
formed according to Kuipers et al. (1996). Repetitive sequences were
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Fig. 1 Sequences of the isolated
repeats A001-I and A001-II.
Homology between the two
sequences is shown by the
connection of identical bp. The
internal Sau3A and HaeIII
restriction sites are marked.
The telomeric repeats are
marked as shaded blocks. The
EMBL accession number for
A001-I is Y10977, and for
A001-II is Y10978

labelled with digoxigenine-11-dUTP using a nick translation mix
(Boehringer Mannheim) or with biotin-16-dUTP (Boehringer Man-
nheim) by PCR-labelling. The PCR mix contained 200 ng of the
plasmid containing the repetitive sequence, 50 pmol of the M13
forward and the M13 reverse primer, 1 unit Ampli¹aq (Perkin
Elmer), labelling mix (200 lM of each dNTP; 1 : 20 biotin-16-
dUTP : dT-TP), 1]Perkin Elmer PCR buffer. The PCR-profile was
1]7 min 95°C, 1 min 60°C, 2 min 72°C, then 29]times 45 s 95°C,
1 min 60°C, 2 min 72°C, followed by a 10-min final extension at
72°C.

Before detection the slides were washed for 5 min in buffer
1 (0.1 M Tris HCl, 0.15 M NaCl, pH 7.5). Detection of digoxigenine-
11-dUTP was performed with 20 lg/ml of anti-dig-FITC (Boehrin-
ger Mannheim) and 20 lg/ml of Rabbit-anti-sheep-FITC (Vector
Laboratories). Biotin-16-dUTP was detected with 4 lg/ml of strep-
tavidin-CY3 (Jackson Immuno Research Laboratories), 10 lg/ml of
biotionylated-anti-streptavidin (Vector Laboratories) and 4 lg/ml
of streptavidin-CY3. For each detection or amplification step,
slides were incubated for 5 min with 100 ll of blockbuffer [1%
Blocking reagent (Boehringer Mannheim) in buffer 1], followed by
detection with the appropriate antibody in 100 ll of blockbuffer and
3 washes of 5 min each in buffer 1 at 37 °C. Chromosome prepara-
tions were counterstained with 1 lg/ml of DAPI (4,6-diamidine-2-
phenylindole) and mounted in 5 ll of Vectashield (Vector Laborat-
ories). Slides were examined with a Zeiss Axiophot fluorescence
microscope with appropriate filters for DAPI, FITC and CY3.
Photographs were taken on 400 ASA colour negative film. All
double exposures were made with a Chromatec triple band filter
with single excitation filters (Dan Pinkel System, Zeiss) for each
fluorochrome.

Results

Isolation and characterization of repetitive sequences

After transformation of E. coli DH5a with Sau3A-
digested DNA from A. aurea A001 and ligation into

pUC19, 180 colonies were selected for the experiments.
Following two cycles of colony hybridization with
labelled total genomic A. aurea DNA, four colonies
designated as A001-I, A001-II, A001-III and A001-IV
were found to give strong hybridization signals in both
cycles, indicating the possible presence of repetitive
sequences.

Sequence analysis (PCgene)

In Figs. 1 and 2 the sequences of the isolated repeats are
represented. A001-I and A001-III (both 217 bp) were
completely identical. Hence, the results of all other
analyses are only described for A001-I. A001-II was
90.53% identical to A001-I; two subfragments present
in A001-I were lacking from A001-II, whereas some
bases differed (Fig. 1). Both sequences were slightly A-T
rich (A001-I: 54.4%; A001-II: 59.2%). A001-IV was
a differently organized, slightly A-T rich (56.2%), se-
quence of 840 bp (Fig. 2).

A001-I possessed an internal Sau3A-site, which was
absent from A001-II, although regions flanking this site
were well conserved in all two sequences. A001-I con-
tained several unique restriction sites, including an
internal HaeIII-site which was absent from A001-II.
Several telomeric direct repeats were found in A001-I
and A001-II. These are shown in Fig. 1 as shaded
blocks. In addition, eight inverted repeats (of 6 bp or
more) were found in A001-I, of which two were palin-
dromic and one was a triple inverted repeat. A001-II
contained only one inverted repeat of 6 bp. In A001-IV
several direct repeats of 7—9 bp were found. Fifteen
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Fig. 2 Sequence of A001-IV. The
internal Sau3A and HaeIII
restriction sites are marked. The
shaded blocks represent the two
sub-sequences of 74 and 56 bp
respectively, which show
homology with chloroplast
DNA. The EMBL accession
number is Y10979

inverted repeats were present with a minimum
repeat length of 7 bp, of which one was palindromic
(8 bp). Five internal Sau3A sites and three HaeIII sites
were found among several other restriction sites
(Fig. 2).

Sequence analysis (BLASTN)

A001-I and A001-II showed homology with telomeric
and subtelomeric repeats from varying species origin.
No complete homologies with known sequences were
found. A001-IV contained subfragments of 74 and
56 bp (see Fig. 2, shaded blocks) which were 85—91%
homologous with sequences of the chloroplast genome
of tobacco, spinach and, to a lesser extent, rice and
maize. No complete homologies with known sequences
were found.

Specificity analysis

The three repeats were tested on a Southern blot with
Sau3A-digested DNA of different A. aurea accessions,

all of which gave identical hybridization patterns. For
A001-I and A001-II a tandemly repeated hybridization
was present (Fig. 3A).

The three repeats were tested for species-specificity
on a Southern blot with Sau3A-digested DNA of
various Chilean Alstroemeria species. The repeats
A001-I and A001-II gave strong hybridization with the
DNA of A. aurea A001 and A. mutabilis. There was
a faint hybridization signal with the DNA of A. angus-
tifolia spp. angustifolia, A. exserens, A. hookeri spp.
hookeri and A. cumminghiana (Fig. 3 B). Probe A001-IV
gave hybridization with the DNA of all species, al-
though the reactions with A. pulchra spp. pulchra, A.
exserens and A. hookeri spp. hookeri accession (AP2S)
were faint (Fig. 3C).

In addition, slot-blot analysis performed on slot
blots with genomic DNA from different Alstroemeria
species, hybridized with the probes A001-I and A001-
II, with an exposure time of 1 day, and A001-IV, with
an exposure time of 10 days, revealed the following
results (Table 2):

(1) A001-I gave very strong hybridization signals with
all three A. aurea accessions and a clear signal with the
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A B C

Fig. 3A,B, C Southern-blot analyses for a specificity test. A South-
ern blot analysis of different Sau3A-digested A. aurea accessions
with probe A001-I. All A. aurea accessions give the same hybridiza-
tion pattern. ¸ane 1"A001, lane 2"A004, lane 3"A005, lane
4"A006, lane 5"A011, lane 6"A016, lane 7"A017. B South-
ern-blot analysis of total Sau3A-restricted genomic DNA of Al-
stroemeria species with probe A001-I. Note a clear hybridization
signal with A. aurea and A. mutabilis and a faint signal with A.
angustifolia spp. angustifolia, A. exserens, A. hookeri spp. cummin-
ghiana and A. hookeri spp. hookeri. ¸"kb ladder, lane 1"A. aurea,
lane 2"A. pulchra spp. pulchra, lane 3"A. angustifolia spp. angus-
tifolia, lane 4"A. exserens, lane 5"A. hookeri spp. hookeri (AP2S),
lane 6"A. hookeri spp. cumminghiana, lane 7"A. mutabilis, lane
8"A. hookeri spp. hookeri (332-11). C Same blot as in B probed
with A001-IV. This probe hybridizes with the DNA of all species
although there is some difference in intensity of the signal

following species: A. ligtu simsii (K101-1), A. pallida
(AG) A. garaventae (AH), A. hookeri spp. hookeri (AP),
A. hookeri spp. cumminghiana (AQ), A. angustifolia spp.
angustifolia (AN), A. exserens (AO).
(2) A001-IV gave a signal which was less specific. All
species hybridized a little after 10 days of exposure
time. Hybridization was strongest with A. aurea, and
somewhat less strong with A. garaventae (AH), A.
hookeri spp. hookeri (AP), A. hookeri spp. cumminghiana
(AQ), A. angustifolia spp. angustifolia (AN), A. exserens
(AO), A. psittacina (D), Bomarea and ¸eontochir
(Table 2).

The three repeats were tested for genus-specificity on
a Southern blot with Sau-digested DNA of different
genera. The repeats A001-I and A001-II did not hybrid-
ize with digested genomic DNA of ¸ilium (Liliaceae),
¹ulipa (Liliaceae), Bomarea (Alstroemeriaceae), Hor-

deum (Gramineae), Manihot (Euphorbiaceae), Solanum
(Solanaceae) and ¸ycopersicon (Solanaceae) under con-
ditions that yielded a strong signal with A. aurea DNA
(Fig. 4). Hybridization with repeat A001-IV gave
a weak hybridization signal with A. aurea and no signal
with other genera (data not shown).

Genomic organization

Southern blots with total genomic DNA of six Al-
stroemeria species, digested with Sau3A, HaeIII or
MseI, were hybridized with the repeats A001-I, A001-II
and A001-IV. Identical hybridization patterns as tan-
demly repeated arrays were obtained with the A001-I
and A001-II repeats as probes only in the lanes of
A. aurea digested by all three enzymes. No hybridiza-
tion with the total genomic DNA of the other species
was found. Hybridization with A001-IV resulted in
a faint smear with all Alstroemeria species digested with
Sau3A and MseI. In the HaeIII digestion the lanes with
A. ligtu spp. ligtu, A. pelegrina, A. sierrae and A. psitta-
cina showed two clear bands, one of approximately 800
and one of 1600 bp (data not shown).

Chromosomal localization

Figure 5 depicts the localization of the repeats on
mitotic metaphase chromosomes. A001-I and A001-II
were localized on the interstitial and telomeric bands of
seven of the eight A. aurea chromosomes (Fig. 5A). The
hybridization pattern of both repeats coincided with
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Table 2 Slot-blot analysis of
species-specificity of repeats
A001-I and A001-IV

Species Probe A001-I! Probe A001-IV"

A. angustifolia ssp. angustifolia # #

A aurea (A001, A002, A003) ### ##

A. diluta 0 !

A. exserens # #

A. garaventae # #

A. hookeri ssp. cumminghiana # #

A. hookeri ssp. hookeri # #

A. modesta 0 !

A. ligtu ssp. incarnata 0 !

A. ligtu ssp. ligtu (AL5S, F051-1, J091-1, J091-4) 0 !

A. ligtu ssp. simsii (AM1S, L111) 0 !

(K101-1) # !

A. pallida # !

A. paupercula 0 !

A. pelegrina 0 !

A. philippii 0 !

A. magnifica 0 !

A. inodora 0 !

A. psittacina 0 #

Bomarea 0 #

¸eontochir 0 #

potato 0 0
petunia 0 0

0, no hybridization
!, faint hybridization
#, hybridization
##, clear hybridization
###, strong hybridization
! Exposure time 1 day
"Exposure time 10 days

Fig. 4 Southern-blot analysis of total genomic Sau3A-restricted
DNA of different genera tested with probe A001-I. Only A. aurea
gives a strong hybridization signal. ¸"kb ladder, lane 1"A.
aurea, lane 2"¸ilium, lane 3"¹ulipa, lane 4"Bomarea, lane 5"
Hordeum, lane 6"Manihot, lane 7"Solanum, lane 8"
¸ycopersicon

known Giemsa C-bands according to Buitendijk and
Ramanna (1996), so that individual chromosomes
could be recognized (numbers 1—8). Repeat A001-IV
was dispersed on all chromosomes in and between the
C-bands. In Fig. 5 B the chromosomes of the hybrid A.
aurea]A. inodora showed a dispersed hybridization
pattern of A001-IV without any difference between the
two genomes.

Discussion

In this study, sequences were isolated with the constitu-
tion of repetitive DNA, having several internal and
inverted repeats. The presence or absence of an internal
HaeIII-site in A001-I can be linked with the occurrence
of a ladder pattern in the Southern-blot hybridization.
The internal Sau3A-site was absent from A001-II al-
though regions flanking this site were well conserved.
The internal Sau3A-site is most likely due to incom-
plete Sau3A digestion, since A001-I was picked up
twice. We could speak of a family of tandemly arranged
A-T rich repeats of 169—217 bp long. The third repeat
had also a constitution of repetitive DNA with several
internal and inverted repeats and a high number of
internal restriction sites, which may be due to the
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Fig. 5A, B Fluorescence in situ hybridization of mitotic metaphase
chromosomes. A FISH of A. aurea accession A003 using A001-I as
a probe (CY3 fluorescence, DAPI counterstain). The hybridization
pattern coincides with the Giemsa C-bands resulting in the charac-
terization of the chromosomes according to Buitendijk and
Ramanna (1996) with the numbers 1—8. Bar"10 lm. B FISH of the
hybrid A. aurea]A. inodora with the probe A001-IV (FITC fluores-
cence, DAPI counterstain). This probe gives a dispersed signal on all
chromosomes without any discrimination between A. aurea and A.
inodora chromosomes. Bar"10 lm

length of 840 bp. This could also be caused by incom-
plete digestion.

The family of tandemly arranged repeats contained
several copies of the telomere-like repeats as were also
isolated by Richards and Ausubel (1988) in Arabidopsis
thaliana. These telomeric repeats are highly conserved
in most plants ranging from the unicellular green alga
Chlorella vulgaris (Higashiyama et al. 1995) to wheat
(Cheung et al. 1994) and ¸ycopersicon esculentum
(Ganal et al. 1991), which implies that these motifs
cannot be responsible for the species-specificity. Pre-
sumably the other part of the sequence accounts for the

A. aurea-specificity that was found for the repeats
A001-I and A001-II which were similarly organized in
all tested A. aurea accessions. Of the other species that
were examined, only one (A. mutabilis) hybridized
strongly with the A. aurea-specific probes. This species
seems to be closely related to A. aurea according to
Bayer (1987). The slot-blot analyses revealed that Al-
stroemeria species with large chromosomal heterochro-
matic regions, like A. ligtu spp. simsii (K101-1), A.
angustifolia spp. angustifolia, A. exserens, A. garaventae,
A. hookeri spp. cumminghiana and A. hookeri spp.
hookeri (Buitendijk et al. 1996; Ramanna personal com-
munication), gave a faint hybridization with the A.
aurea-specific probes. This may indicate that the A.
aurea-specific sequences have similarities with se-
quences located in the heterochromatic regions of other
species as well. However, A. ligtu spp. ligtu, the A. ligtu
spp. incarnata and A. ligtu spp. simsii (AM1S and L111)
gave no hybridization, although they too possess het-
erochromatic bands. In this respect, Kuipers et al.
(1997) found a clear distinction between the hetero-
chromatic bands (and the chromosomes) of A. aurea
and A. ligtu spp. ligtu in genomic in situ hybridization
of the interspecific hybrid. This finding is further con-
firmed by our conclusion that the heterochromatic
bands of certain A. ligtu species do not contain the
repeats A001-I and A001-II which are highly repetitive
in A. aurea. An exception is A. ligtu spp. simsii K101-1
which needs to be studied in more detail.

The two A. aurea-specific repeats were tandemly
arranged and the hybridization pattern was similar to
the GISH-banding pattern shown by Kuipers et al.
(1997) and the Giemsa C-banding pattern (Buitendijk
and Ramanna 1996). Apparently a family of A001-I-II-
like repeats constitutes a major part of the highly re-
petitive, species-specific, fraction in the genomic DNA
of A. aurea. In several other studies the repetitive se-
quences have been found to be located near to, or
associated with, heterochromatic regions. Mukai et al.
(1992) localized highly repetitive rye DNA sequences in
dark C-banded regions of wheat chromosomes, al-
though not all C-bands showed hybridization sites. In
Allium, Irifune et al. (1995) found the repetitive DNA
sequences associated with the major C-banding ter-
minal regions of all chromosomes. Cheung et al. (1994)
isolated TTTAGGG repeats in wheat which were
located in interstitial regions. So localization of repeti-
tive repeats on the chromosomes varies and seems
frequently to be associated with C-banded hetero-
chromatin. Also, in the present study, it was found that
the A. aurea-specific probes were closely related to the
heterochromatic (C-banded) regions. This is in agree-
ment with the A-T richness of the isolated sequences.

The non-species-specific probe A001-IV gave a disper-
sed signal all over the Alstroemeria chromosomes. In
the slot-blot analysis it hybridized also with ¸eontochir
and Bomarea, although in the Southern blot no hy-
bridization with Bomarea was found. An explanation
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for this difference could be the 10-day exposure time for
the dot-blot analyses as compared with the 1-day expo-
sure time in the Southern blot. The 840-bp-long repeat
contained small parts of sequences homologous with
chloroplast DNA. Since it was located on all meta-
phase chromosomes in the FISH, we can conclude that
this sequence was part of the nuclear DNA. Because of
the variation in hybridization signal in the dot blots,
this repeat might be useful in phylogenetic studies,
especially in the field, of the relatedness between genera
within the family Alstroemeriaceae.

Repetitive DNA sequences, and especially species-
specific repeats, have proved to be useful tools in
studies on the relatedness of species and genera in both
dicots, for example Arabidopsis (Kamm et al. 1995),
Brassica (Gupta et al. 1992) and Cucumis (Zentgraf
et al. 1992), and monocots, for example in cereals (As-
widinnoor et al. 1991; Tsujimoto and Gill 1991; Ver-
shinin et al. 1994; Cabrera et al. 1995) and Allium
(Irifune et al. 1995). Our study generated repetitive
DNA sequences in a monocotyledonous ornamental
which are potentially very important for phylogenetic
studies in the genus Alstroemeria. The A. aurea-specific
probes are indispensable for determining the related-
ness between species with large heterochromatic bands.
These probes are also useful for analysing interspecific
hybrids in early stages of development (De Jeu et al.
1995). They can also be employed for introgression
studies, the determination of recombinant chromo-
somes and the characterization of addition lines. Fur-
thermore, with the use of the isolated repetitive probes
more information can be generated concerning the
chromosome structure of Alstroemeria.
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