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Green light for
going green

and conventional (ie, chemically supported)
farming in 2007, reported in the journal,
Renewable Agriculture and Food Systems
( formerly, American Journal of Alternative
Agriculture, found that, yes, organic farming was
comparable, even superior, to conventional
farming. But the study was contested, as having
used data from sources that could not qualify as
fully organic and also that comparisons made
were inappropriate. The study now reported, by
Verena Seufert and Navin Ramankutty of McGill
University, Montreal, and Jonathan A Foley of the
University of Minnesotta, has used formal
techniques of data analysis, which is appropriate
because the data comes from different studies.
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E n d u r i n g ex t r e m e s f o r a p u r p o s e
sanchez manning reports on 14
researchers who are undergoing four
months of freezing darkness ~ all in aid of
space travel

LAST

Saturday night, Alexander
Kumar watched the sun set over
Antarcticas dazzling white horizon.
The next time he will see it will be
in August. The accident and
emergency doctor will spend the
next four months without as much
as a glimmer of natural light in the
most inhospitable environment on
earth, braving temperatures of -80°
Celsius as part of a 14-strong
European Space Agency mission
that is conducting scientific
investigations in preparation for the
first manned mission to Mars.
He and his mainly French and
Italian colleagues have committed
to pushing themselves to the limit
of human endurance by remaining
on the Concordia Research Station,
high on a plateau of Antarctica, for
eight months. Shortly before their
blackout, Dr Kumar spoke to Jon
Spooner, from Unlimited Space
Agency. Were away from friends,
family, McDonalds Happy Meals
and life as you know it, a heavily

bearded Dr Kumar explained via
satellite phone. It really is like
living life on Planet Concordia. We
suffer from low oxygen levels as
well as isolation.
Were about to enter into the
harshest winter the world has to
offer. Its an Antarctic winter and
temperatures will drop below -80°
Celsius  not that it makes that
much difference below -20° Celsius
for me. On top of that, we have four
months of complete darkness.
The extreme conditions being
experienced in the name of science
by the medic and his crew are said
to be the closest human beings have
come to living on another planet. As
the southernmost point on the
globe, Antarctica has no indigenous
population and there are few
natural resources aside from ice.
Dr Kumar admitted that the
impact of the harsh environment on
the Concordia researchers minds
and bodies has already been
considerable. Your life cycle that

adventure, he said, there
have been times when his
commitment to medicine
had been questioned.
Working at the John
Radcliffe emergency
department, before I came
away, people questioned
whether Im a doctor with
the amount of time I
spend exploring and
adventuring across the
world and abroad.
Certainly, I have a curiosity
and interest in the natural
world  but not just the
natural world, also the
different cultures that exist
around the world. Ive
never had a better time
than a day spent with the
If Alexander Kumar and his colleagues can cope with winter in Antarctica, it Inuit in the Arctic, he
will tell scientists more about whether people can be sent to Mars.
said.
you would have back in England
important is that weve shown that
Asked if he had any advice for
changes, he said. The second
humans can live in such extreme
adventurers such as himself, he
thing is your immune system drops. environments, he said. I hope this replied, Never stop dreaming, and
Youre more susceptible to
shows we can make it to Mars one
never stop believing in your
infections.
day.
dreams, because dreams have
On a personal level, the 28-yearDr Kumar, who works in the A&E pushed mankind as far as weve
old said he missed the most simple
department at Oxfords John
gone  whether theyve been
things such as cut grass and more
Radcliffe Hospital and specialises in through the interior of Africa, like
poignant events like family
anaesthetics, left for Antarctica in
Livingstone, or into space, like Neil
birthdays. But he is still certain that January this year. A seasoned
Armstrong, and on to the surface of
the hardships are more than worth
explorer, he cited Captain Scott and the moon.
it if their research paves the way to
Edward Wilson as figures of
sending people to Mars. More
inspiration. Such is his appetite for
The Independent, London
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The marvel of cell
differentiation
tapan kumar maitra explains the
importance of cytoplasmic
localisation in development
HOW do the first differences appear between the cells of
an early embryo? The cytoplasm of oocytes and other
cells contains molecules that influence the activity of the
nucleus. Eggs have such substances in their cytoplasm and,
in some cases, these are localised in specific regions of the
egg. As development proceeds, these substances, called
determinants of development, unequally distributed in
the cytoplasm of certain groups of cells, then become
committed to a particular type of cell differentiation.
Eggs are generally very large cells that stockpile many
of the molecules required for early development. For
example, a Xenopus egg contains about 100,00 times
more RNA polymerases, histones, mitochondria and ribosomes than does a normal adult Xenopus somatic cell.
One reason for accumulating these readymade materials
rather than making them de novo during early embryogenesis is that cell division is extraordinarily rapid during
cleavage. At the mid-blastula stage, one of the first stages of development, Xenopus replicates its DNA every 10
minutes, a process that takes 19 hours in the somatic
cells of adults. Similarly, Drosophila blastulae double
their DNA content in 3.4 minutes.
This rapid pace allows little time for new RNA and protein synthesis, but it is during this period that the first differences between nuclei are established. At least in
some cases, these differences result from the presence
of the determinants mentioned above. The best example
of determinants in development is provided by the germ
plasm. Amphibian cells contain in their so-called vegetal
(yolky) pole a specialised region of cytoplasm which can
be recognised morphologically by the presence of special
granules.
This cytoplasm has the property
of inducing germ cell formation; ie, those cells that
contain the germ plasm
will eventually become
the germs cells of the
new organism. When the
posterior poles of the eggs
are irradiated with ultraviolet light, sterile (but otherwise normal) animals are
obtained. The effect of
During nerve cell
ultraviolet treatment
differentiation in
can be reversed or rescued by injecting cyto- grasshoppers, some divisions
plasm containing pole result in the formation of a
neuron (ganglion cell) and a
plasm determinants stem cell (neuroblast) which
into irradiated eggs.
are always in the same
Although determin- position and morphologically
ants are undoubtedly
recognisable.
very important in establishing early differences between cells, they cannot
entirely explain development. For example, there is no
evidence of cytoplasmic localisation in mammalian
eggs. Furthermore, as development advances, cell interactions become increasingly important. At the stage of
gastrulation, extensive cell movements and migrations
occur and different types of cells interact with each other
in the phenomenon known as embryonic induction. Notochord tissue and the optic vesicles (an outgrowth of the
brain) induce nearby ectoderm to become the eye lens.
These inductions are mediated attempts to isolate them
but their chemical nature remains unknown.
It is possible that the same principles involved in the
action of egg determinants could also apply to adult
cells. At the beginning, we saw that cells contain in their
cytoplasm molecules that can reprogramme gene expression. Cells continually exchange information between the nucleus and cytoplasm so that gene products
accumulated in the cytoplasm can subsequently modify
nuclear activity. If these substances are localised in certain regions of the cytoplasm, upon cell division they can
become unequally distributed between daughter cells,
giving rise to two different cell types.
How might this occur in adult and embryonic cells? In
the differentiation of adult tissues it is frequently observed that only one of the daughter cells becomes specialised; the other remains as a stem cell that is able to divide again. This occurs in red blood cell differentiation and
could occur in skin and intestinal epithelium, in which the
dividing cells are located in certain regions of the tissue
(attached to the basal membrane or at the bottom of the
intestinal crypts).
The hypothetical mechanism is supported by experimental evidence. During nerve cell differentiation in
grasshoppers, some divisions result in the formation of a
neuron (ganglion cell) and a stem cell (neuroblast) which
are always in the same position and morphologically
recognisable. By introducing a needle at mitosis in one
experiment, it was possible to rotate the spindle and
chromosomes by 180 degrees, but in spite of this manipulation the resulting daughter cells had the neuron and
stem cell in the normal position. This shows that the ability to become a neuron does not depend on a particular
chromosome set but rather on the type of cytoplasm inherited by the daughter cell.
The idea that the cytoplasm contains determinants
that can become unequally distributed in the daughter
cells and affect nuclear activity is by no means new. In
the 1896 edition of his classic book, The Cell in Development and Heredity, EB Wilson viewed development as
follows: If chromatin be the idioplasm (ie, an old term
referring to the genes) in which there is the sum total of
hereditary forces, and if it be equally distributed at every
cell division, how can its mode of action so vary in different cells as to cause diversity of structure (ie, differentiation)? Through the influence of this idioplasm (ie, the
genes) the cytoplasm of the egg, or of the blastomeres
derived from it, undergoes specific and progressive changes, each change reacting upon the nucleus and thus
inciting a new change. These changes differ in different
regions of the egg because of pre-existing differences,
chemical and physical, in the cytoplasmic structure; and
these form the conditions under which the nucleus operates.
The writer is associate professor and head, Department
of Botany, Ananda Mohan College, Kolkata

