NEW FRONTIERS
IN PLANT
GENETICS
THINK MACRO, UNDERSTAND THE MICRO

E

verything started with the
czech abbott Gregor Mendel,
more than a century ago.
The affable and dedicated researcher ante
litteram was working for years with
something like 28.000 pea’s plants and he
managed to formulate the three famous
Genetics Laws.
The importance of his findings are
outstanding: it was demonstrated the
existence of inheritable traits, which will
be known as genes.

OMICS

T

he basis of the omics disciplines
was set. It is now possible to move
from the observation of one single gene to
the entire set of plant genes, also known as
genome. In a similar way we are now able
to study all of the products of gene
transcription: this is the transcriptomics,
a set of technologies which is telling us
which are the active genes in a plant, and
in which tissues, and when during plant’s

life. We are also able to study all of the
metabolites (i.e. the compounds deriving
from the further translation of the
information provided by the genes), and
this is called metabolomics. It is also
possible to study the flux of metabolites
(fluxomics) and the resulting phenotypes
(phenomics). The number or omics
sciences seems to be limited just by the
researcher’s fantasy...

The progress since then has been amazing,
and plant genetics did progress at the
same pace as informatics. Just few years
ago our computers had a memory of few
kilo bytes, and today we can use billions of
bytes. Similarly, 20 years ago we could
study only one or few genes at the time,
while now we can analyze thousands of
them simultaneously. Sometimes even the
entire set of genes of a plant.

remember
« The take home message is
that the frontier of plant
genetics is olistic, i.e. we
are now studying the
entire system, including
hyper-complex interactions among the different
components. »

Scent of a peach

H

ow can we benefit from the analysis
of so many data? let’s make an
example. We are interested in improving
the development of the fruit flavor in
peach (wouldn’t it be amazing to find on
the shelves perfumed and juicy peaches?).
Our lab did contribute to the elucidation
of peach genome.

We then analyzed all the “messages”
produced by the genes, and we found the
ones responsible for some important
aromatic notes. We could be able now to
select for more aromatic fruits!

DROUGHT

H

ere you are with a further example.
Drought will be more and more of
a serious problem worldwide. We are
looking for solutions stemming from...the
roots. Together with other research
groups we are looking for the genome’s
regions which are responsible for the
capacity to cope with the stress caused by
water deficit. For this we are using plants
naturally tolerant to the stress, such as
barley and sorghum, and we are
especially interested in understanding
which are the genetic basis for the
improved capacity of the roots to uptake
water. This may allow us to select, in a
faster and better way, plants capable of
producing in droughty environments.

To summarize
« Modern plant breeding is faster and more precise than the traditional

one, because it is now possible to “translate” the information embedded
in the genome into their contribution to the final result in the field.
Do you want yet another example? then find us at the Department of
Agricultural and Environmental Sciences, in via Celoria, Milano. »
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