SUPER-SPUD ON ITS WAY

The growing world population is
a threat to food security. One
solution lies in a shift from the
consumption of animal proteins
to plant proteins. Increasing the
protein content of crops such as
potatoes is one option for this,
discovered PhD candidate
Michiel Klaassen.

At the Laboratory of Plant Breed-
ing, Klaassen investigated wheth-
er the protein content of potatoes
is affected by biological mecha-
nisms and whether this is heredi-

tary. An extensive genome analysis
of potato varieties revealed that
the gene StNPF1.11 is associated
with the protein levels in potatoes.
The gene codes for a nitrate trans-
porter. ‘This transporter takes ni-
trate up from the soil and trans-
ports it through the plant,” ex-
plains Klaassen. Given that nitrate
is an important building block for
proteins, this gene was a promis-
ing candidate for further study.

HEREDITARY

Next, Klaassen activated the

selected gene in the entire potato
plant so that the plant

produced more of the nitrate
transporter. That doubled the pro-
tein content in the potato tuber.
‘We saw this increase mainly in
young plants,’ says Klaassen. Al-
though the focus will ultimately be
on fully grown potatoes, the study
outcome still offers new insights.
‘Protein content is a complex
property but we have now shown
that this property is to some extent
hereditary,” says Klaassen. He sus-
pects that protein content in fully
grown potatoes is also regulated at
the genetic level. And that is im-
portant because it means plant
breeding companies can optimize
this property.

‘We have proved that protein
content is partly hereditary’

Potato plants with a higher level of
nitrate transporter turned not only
to contain more protein but also
to be bigger. Moreover, their
leaves contained more chloro-
phyll. That is not so surprising,
says Klaassen. ‘Nitrogen in the
form of nitrate is important for
the formation of chlorophyll. Add-
ing more nitrate transporter prob-
ably means the plant takes up
more nitrate, so there is more ni-
trogen available for the formation
of chloroplasts.’

In his study, Klaassen activated
the StNPF1.11 gene in all parts of
the plant. That obviously led to an
unnatural situation with possible
adverse side effects. That is why
Klaassen advises only activating
the nitrate transporter in specific
parts in follow-up research, for ex-
ample only in the tuber. @ NvtWH



