To produce haploids of the two genotypes, a line that produces
high frequencies of haploids, RWS, was employed.
Rad51A1/rad51A1; rad51A2/ rad51A2 female parents were
crossed with pollen from RWS male parents. The F1s were field
planted, and the haploids selected by their distinctive phenotype.
Part of the F1 kernels were pre-selected using the r1-nj marker
allele. Because RWS is r1-nj/r1-nj and the pollen parent is r1/r1,
kernels with colorless embryos can be selected as maternal hap-
loids.

66 haploids were recovered. Each haploid was genotyped to
determine if it was Rad51A1/rad51A2 or rad51A1/rad51A2. The
number of mutant sectors on leaf 5 of each of the haploid plants
was then determined. The leaf sectors were typically chlorotic or
necrotic sectors. 46 of the haploids were Rad51A1/rad51A2 and
20 were rad51A1/rad51A2. The reason for the greater frequency
of Rad51A1/rad51A2 plants is not known; perhaps the double
mutant ovules function with a reduced frequency. Unfortunately, 2
of the double mutant plants broke off during development and one
had half of each leaf missing, and therefore was not evaluated.

The frequency of mutant leaf sectors on the fifth leaf of the 46
Rad51A1/rad51A2 plants was 1.41+£1.26 and the frequency of
mutant leaf sectors on the fifth leaf of the 17 rad51A1/rad51A2
plants was 2.29+2.37. Thus, the frequency of leaf sectors on the
two plant types appears to be similar, and we can conclude that
the spontaneous mutation frequency is not elevated in somatic
cells of double-mutant plants. Also, the two plant types appeared
to be indistinguishable from each other, so the double mutants do
not appear to have an altered leaf morphology.
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Characterization of maize and teosinte using the variation in
their knob sequences
--Gonzalez, GE; Fourastié, MF; Poggio, L

In maize, the wide variation in nuclear DNA content is mainly
caused by differences in heterochromatin amounts (Tito et al.,
Theor. App. Genet. 83:58-64, 1991; Poggio et al., Ann. J. Bot.
82:115-117, 1998). Knob heterochromatin of maize and teosinte
differs from all other classes of heterochromatin due to its cytologi-
cal appearance and DNA sequence composition (Peacock et al., J.
Mol. Evol. 20:341-350, 1981). It is a useful cytological marker
because it is polymorphic and was found at 22 different positions
within the maize karyotype (Kato, Mass. Agric. Exp. Stn. Bull.
635:1-185, 1976). Knobs consist of thousands to millions of tan-
dem 180- and 350-bp (TR-1) repeats which are present in cy-
tologically detectable knobs in different proportions relative to one
another (Ananiev et al., Proc. Natl. Acad. Sci. 95:10785-10790,
1998). Maize knob heterochromatin is also visible in interphase or
nondividing somatic cells using a simple DAPI-banding method.

The aim of this work is to analyze the variation in the number of
knobs and its sequence composition from different Northwest Ar-
gentinean strains of maize and some Mexican teosintes. DAPI
banding and fluorescent in situ hybridization (FISH) on interphase
cells, using TR-1 and 180-bp repeats as labelled probes, were
performed.

Maize materials were kindly provided by Ing. Cdmara Hermnén-
dez from the Vavilov Laboratory of the Facultad de Agronomia
(FA) of the Universidad de Buenos Aires (UBA). Mexican teosin-
tes were obtained from the following locations: Zea diploperennis
from Las Joyas, Jalisco; Zea luxurians from Guadalajara; Zea
mays ssp. parviglumis from Mesa Central and Zea mays ssp.
mexicana from Balsas River valley. Plants were cultivated in the
greenhouse of FA-UBA. DAPI banding and FISH techniques were
done according to the methods of Gonzélez et al., 2006 (Chrom.
Res. 14:629-635).

The experiments showed variations in number and sequence
composition of DAPI+ knobs in five maize strains. However, the
pattern was recurrent for each race (Table 1).

Table 1. Number and sequence composition of maize knobs by DAPI banding and FISH
experiments. Ref: VAV: accession; a.s.l.: about sea level; n/d: no data available.

Maize strain Cultivation DAPI+ | 180 pb TR-1 180 pb + TR-1
altitude knobs knobs knobs knobs

Race Amarillo Chico 2000 mt a.s.l. 9 5 2 2

(VAV6451)

Race Orgullo Cuaren- | 910 mta.s.l. 18 16 n/d n/d

ton (VAV6482)

Race Amarillo Chico 1690 mt a.s.l. 10 4 0 6

(VAV6476)

Race Blanco y ocho 1250 mt a.s.l. 13 9 0 4

rayas (VAV6483)

Imbreed Line IFSC 00 mta.s.l. 10 6 0 4

13043

Actually, we are studying the knob sequence composition of
different teosintes. We found that the FISH experiments, using the
180 bp repeat as probe, show strong hybridization signals on al-
most all the DAPI + knobs of Z. m. ssp. parviglumis and Z. luxuri-
ans, but on Z. m. ssp. mexicana knobs these signals are weaker.
FISH experiments on Z. diploperennis chromosomes using 180-pb
and TR-1 probes simultaneously revealed that the two sequences
were localized on all DAPI + knobs. These results need to be
confirmed for other teosinte accessions.

These experiments demonstrate that the variants of the pat-
terns for number and sequence composition of the heterochro-
matic knobs, along with their subsequent localization within chro-
mosomes, are useful markers for a proper cytogenetic characteri-
zation of maize races and teosintes. The knowledge of these
variations will allow further research on the correlation described
previously for the presence of knobs and crop altitude (Rosato et
al., Am. J. Bot. 85:168-174, 1998). This methodology could then
be extrapolated to the cytogenetic characterization of commercial
inbreds and maize hybrids.

On the other hand, the cytogenetic characterization of different
Argentinean races of maize will contribute to the information about
the availability of genetic variability within native materials, useful
for its integration in future breeding plans and biodiversity conser-
vation.




