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Objectives

To assess the gene flow from non-transgenic or transgenic rice into wild/weedy
relatives, and its effect(s) on the population genetic structure of the recipient
species. To assess the potential changes due to introgression, it is necessary to
determine the genetic structure of the donor and recipient populations prior
gene flow in order to select the best crop Vs wild/weedy combinations. Crop
and wild/weedy specific molecular markers will be used to facilitate tracing
gene flow of at least 1% hybridization rate in the field.

Materials and Methods
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Figure 2. Polymorphic segregation pattern noted between different red rice
populations derived from different field plots, using RM 222 microsatellite marker.
Cimarron (Cim); Coprosem 1 (Cop); Fedearroz 50 (Fed 50); Oryzica 1 (Ory 1);

Oryza barthii (Bar); Oryza glaberrima (Glab); Oryza glumaepatula (Glum); Oryza rufipogon
(Ruf)

Tracing gene flow with microsatellite molecular markers

Clearly distinct combinations of crop, red rice, and wild species had been
selected for gene flow and introgression follow up, based on the
morphological, phenological, and molecular genetic characterization using
microsatellite markers. Conditions had already been standardized for
detection of 2% out-cross using genotype specific markers (Figure 3).
Conditions are being optimized to detect 1% of out-crossing rate.
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morphologically and phenologically. One accession each of O. barthii, O.
glaberrima, O. glumaepatula, and O.rufipogon. All these genotypes were
included in order to select the microsatellites detecting the highest level of
polymorphisms among genotypes, and the most polymorphic pairs from each
class to conduct gene flow analysis.

Genetic Analysis using Microsatellite Markers
A set of 50 microsatellite markers (at least 4 per each chromosome) were
screened. The microsatellite selection was based on their location in the
chromosome (McCouch et al., 1997). At least two markers located distal from
the centromere per each chromosome arm were chosen to increase the likelihood
of finding recombination between the experimental genotypes. The markers
were amplified at different annealing temperatures according to the estimated
melting temperatures of the primers. The PCR products were resolved on silverr
stained polyacrylamide gels and microsatellite alleles were sized by comparison
to the 10 and 25 bp molecular weight standards (Promega). The genetic distance
between samples was calculated using the Dice algorithm, and a dendogram was
constructed using the Unweighted Pair-Group Mean Average (UPGMA). Th
genetic distances and dendogram were built using NTSYS-PC software version
2.02 (Rohlf, 1997).
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Results and Discussion

Genetic diversity of rice varieties

Results suggest that the average rate of polymorphism between Cica 8 and the
different varieties ranged from 48% respect to the variety Iniap 12, to 96%
respect to the variety Palmar (Table 1). Between 85% and 92% of the
microsatellite markers analyzed were polymorphic between Cica 8 and O.
rufipogon, O. glaberrima, and O. barthii, respectively (Table 1). O. barthii and
O. glaberrima were also included in this study to generate baseline information
that may be useful for Africa. As expected, results indicated that no
polymorphism is detected between non-transgenic Cica 8 variety and transgenic
Cica 8 lines. Results suggest that the transgenic lines are true-type Cica 8 with
the exception of the transgenes introgressed in the rice genome. In contrast,
polymorphism from 30% to 39% is detected in hand made crosses between
either Cica 8 or transgenic Cica 8 and the selected varieties. Crop-specific
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Figure 3. Microsatellite amplification of various DNA Cica 8 : Oryzica Llanos 5 ratio.

Conclusions

- Specific microsatellite alleles were identified in different commercial
varieties, red rice accessions and wild species, which can be used to
trace gene flow and introgression. As expected, wild species O.
glaberrima with O. barthii clustered together in a group, and in a
separate cluster with O. glumaepatula of low similarity with the rest of
the individuals. According to this cluster analysis, some red rice
accessions showed high genetic similarity to the varieties and others to
the wild species O. rufipogon. This genetic similarity coincide with the
morphological and phenological characterization as well. The red rice-
O.rufipogon biotypes will be subject of taxonomic classification to
elucidate if they are introduced accessions of the wild species from
Asia. The red rice-variety biotypes might be indicators of hybridization
between red rice and the crop, and thus better candidates as receptors
of gene flow. These materials could be ideal materials to trace
transgene(s) flow. Clearly distinguishable red rice biotypes are
recommended to trace gene flow from non-transgenic rice, in order to
provide a broad understanding of the hybridization and introgression
dynamic on this population over time.
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microsatellite markers segregated in a co-dominant fashion in the hybrids as
expected. Therefore, Cica 8 specific microsatellite could be used to trace gene
flow from transgenic Cica 8 into other rice varieties and wild/weedy relatives.

Figure 1. Genetic similarity coefficient based pn microsatellite polymorphism among
red rice accessions, 4 commercial varieties, and 4 wild Oryza species.




