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Summary
Reverse breeding (RB) is a novel plant breeding technique designed to directly pro-

duce parental lines for any heterozygous piant, one of the most sought after goals
in plant breeding: RB generates perfectly complementing homozygous parental lines
through engineered meiosis. The method is based on reducing genetic recombina-
tion in the selected heterozygote by eliminating meiotic crossing over. Male or
female spores obtained from such plants contain combinations of non-recombinant
parental chromosomes which can be cultured in vitro to generate homozygous dou-
bled haploid plants (DHs). From these DHs, complementary parents can be selected
and used to reconstitute the heterozygote in perpetuity. Since the fixation of
unknown heterozygous genotypes is impossible in traditional plant breeding, R8
could fundamentally change future plant breeding. In this review, we discuss various
other applications of RB, including breeding per chromosome.

Introduction

unknown alleles). The hit-or-miss nature of this approach
makes it difficult to optimize the effects of heterosis. Here,

One of the most important insights in plant breeding was
the observation that hybrid (F1) progeny typically are supe-
rior in size, growth characteristics and yield in cormparison
to their homozygous parents, a phenomenon known as
heterosis, Its underlying driving mechanisms may be multi-
ple ana are unfortunately poorly ungerstood (Springer and
Stupar, 2007; Stupar et al, 2008, Fernandez-Silva et al.,

we propose an alternative strategy based on the reversal
of crop selection: the generation of defined populations
with high levels of heterozygosity and random variation.
These populations are then assessed in a variety of envi-
ronmental conditions (latitude, salinity, humidity, etc) and
the best performing heterozygous germplasm is selected
for further breeding.
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Dirks, R. et al. Reverse
breeding: a novel breeding
approach based on
engineered meiosis.

Plant Biotechnol. J. 7, 837—-
845 (2009).
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Tanaka (2010) Transgenic Male Sterility Permits Efficient Recurrent
Selection in Autogamous Crops. Crop Science50. 1124-1127.
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Genome shuffling method for autogamous plants utilizing dominant
male sterility obtained by gene engineering technique, and recurrent
selection breeding system based on the genome shuffling method
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