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Delhi University’s transgenic mustard crop trials may hit roadblock
Aruna Rodrigues and others [which includes Deccan Development Society, a co petitioner] in their
affidavit have said that barnase-barstar mutations in DHM-11 mustard may be genetic use restriction

technologies (GURTs.)

The Delhi University (DU)'s
transgenic mustard crop under
limited field trials may have to
face difficult times ahead. The
petitioners, Aruna Rodrigues
and others which includes
Deccan Development Society,
a co petitioner] in the ongoing
public interest litigation (PIL)
have drawn the attention of the
Supreme  Court  suspecting
application of genetic use
restriction technologies
(GURTS) in the development of
the crop.

GURTs, otherwise known as
terminator technology,
produces terminator seeds
which do not germinate when
saved for the next crop season.
The Plant Varieties Protection &
Farmers’ Rights Act has

banned the registration and use
of terminator seeds.

The Supreme Court had earlier
imposed a ban on fresh
approval of any genetically
modified (GM) crops for field
trials il further  orders.
However, on October 13, 2006
it made a case of exception by
allowing contained field trials of
GM mustard, DMH-11
developed by the Delhi
University. The Delhi University
had assured to follow all
biosafety norms and agreed to
uproot the crop if the apex court
passes such a ruling in future
on account of failure to adhere
to necessary precautions

Aruna Rodrigues and others,
who had earlier filed a PIL

urging for a moratorium on GM
crops, have now drawn the
attention of the apex court citing
health and  environmental
hazards relating to the GM
mustard crop.

They cited expert evidences put
forth by three leading
international specialists namely,
Doug Gurian-Sherman of the
Centre for Food Safety,
Washington; Jack Heinemann,
director, Centre for Integrated
Research in Biosafety in the
University of Canterbury and
Joe  Cummins, professor-
emeritus of genetics in the
University of Western Ontario.

The petitioners have claimed
that the Delhi University has
suppressed facts about its GM



mustard crop, DMH-11. They
have said that DMH-11 is not
identical to the developed and
trial tested Ms8/Rf3 (GM canola
crops) in Europe, the US,
Canada and Australia as
claimed by the Delhi University.

Aruna Rodrigues and others in
their affidavit have said that
barnase-barstar mutations in
DHM-11 mustard may be
GURTs. “The data in the IA is
incomplete. It is not known
whether this particular Barnase-
Barstar system in the

GM mustard is intended to be
used as a GURT, which forces
the farmer to buy new seed in
every planting season or as a
tool for making hybrids.”

Mustard or Brassica juncea is
an open pollinating crop which
out-crosses pretty well and
hence there is a danger of
pollen flow from DMH-11 to
other crops or wild relatives.

The regulator, Genetic
Engineering Approval
Committee (GEAC), is deeply

http://www.financialexpress.com/fe_full story.php?content id=146298

concerned over the
developments.  There are
reports of local farmers under
the leadership of Bharatiya
Kissan Union (BKU) burning Bt
rice under field trials in Karnal,
Haryana.

The BKU has said that the field
trial was conducted without the
prior knowledge of the state
government, district authorities
and panchayats.

Exporters seek ban on field trials of GM rice

“Rice is the staple food for a majority of people and if GM rice enters the food chain, the
implications on health are unthinkable.

Alarmed at the rejection by the
European Union and the
Middle-East of American rice
reportedly contaminated with
traces of genetically modified
(GM) rice, the All-India Rice
Exporters' Association
(AIREA) have called for a ban
on open field trials of GM rice
in India.

The Government had recently
allowed  Monsanto-Mahyco
company to conduct limited
field trials of GM paddy at 12
centres in seven States
including basmati  growing
States.

The exporters joined hands
with the Bhartiya Kisan Union
and the Greenpeace-India to
demand that India remain GM
rice-free so that it could retain

its supremacy in basmati rice
exports and its position as
number three non-basmati rice
exporter in the world. India's
rice export market is said to be
in the range of Rs 7,500 crore.

“We are committed to
maintaining the robust and
growing market for Indian rice
including basmati. Any doubt
on the GM-free status of
Indian rice (because of
permission to  Monsanto-
Mayhco to conduct open field
trials in GM paddy) will have
disastrous consequences for
the country, industry and the
farmers,” said the exporters
here on Tuesday.

“Rice is the staple food for a
majority of people and if GM
rice enters the food chain, the

implications on health are
unthinkable.

India being the Centre of
Origin and Centre of Diversity
of rice, any contamination can
also affect our invaluable gene
pool and have a major impact
on future development of rice
varieties," pointed out Rajesh
Krishnan of GM-free India.
Justifying the burning down of
a paddy field in Karnal in
which Mahyco had cultivated
GM paddy, Yudhvir Singh of
BKU said neither the
“pradhan” of the village nor
the  farmer was  told
categorically that GM paddy
had been planted in that field.

“This is a question of farmers
livelihood and the health of the
consumers.”



http://www.thehindu.com/2006/11/02/stories/2006110210190300.htm

Make research on modified seeds public: Supreme Court

A Bench comprising Justices A R Lakshmanan and Tarun Chatterjee issued notice to the Centre

Supreme Court's poser on
Wednesday to the Centre on
an NGO's plea to make agri-
multinationals ~ a  public
research data on the effects —
both positive and negative —
of genetically modified (GM)
seeds is sure to ruffle many
feathers.

For, while the multinationals
focus on the high yield and
pest-resistance qualities of the
GM seeds, they rarely tell
unsuspecting farmers,
especially in third  world
countries like India, about the
harmful side-effects on their
long term use in traditional
farming.

A Bench comprising Justices
A R Lakshmanan and Tarun

Chatterjee issued notice to the
Centre asking it to respond to
an application filed by NGO
Gene  Campaign,  which
through  advocate  Sanjay
Parikh alleged that
transparency in research data
is a must for farmers to make
an informed choice.

Counsel said the NGO has
been seeking data about trials
of GM seeds before their
approval  for  commercial
cultivation, but the standard
reply is that as the data sought
for forms part of the
intellectual property of the
concerned firm, it cannot be
made public.

"It is shocking that information
that has a bearing on public

http://timesofindia.indiatimes.com/articleshow/374507.cms

health and safety can be kept
confidential under the present
rules,” the NGO said and
alleged that this lack of
transparency makes the GM
seeds  regulatory  regime
extremely weak and
completely  inadequate to
protect public from possible
health hazards.

It has requested the court to
direct the concerned
authorities to make public all
data that is relevant to
determining environment and
health safety, including toxicity
and allerginicity data, of a
genetically engineered plan.

Andhra Pradesh Government holds Mahyco from sale of Bollgard-II

cotton seed

Sources informed that the state had written last month to the GEAC (Genetic Engineering

Approval Committee) asking it to send the economic viability report.

Mahyco Monsanto Biotech-
India Ltd has been put on hold
by the Andhra Pradesh
government  for  selling
Bollgard-II (Bt-II) cottonseed in
the state to examine the
economic viability report first,
industry sources said here on
November 08.

Sources informed that the
state had written last month to
the GEAC (Genetic
Engineering Approval
Committee) asking it to send
the economic viability report.

Unlike Bollgard that protects
the plant from bollworm,

Bollgard Il is a double-strained
insect-protected cotton
technology and also offers in-
built  protection  against
heliothis pests, yet another
deadly pest that affects cotton.

However, Mahyco are arguing
that it is beneficial to the



farmers and that it helps cut
down on input costs on no
base and so state government
asked the officials of the
Agriculture University to go
through it and see what
economic benefits the farmers
would get.

The price of Bt-Il cottonseed
seemed to be a cause of

concern  for the state
government as  company
quoted Rs 1,350 for a packet
(450 gm) of seed and if they
come forward to sell the seed
at Rs 750 (the present rate of
Bt cottonseed), state
government will give the
permission right away.

Further, it was because of the
state's complaint with the
MRTPC  (Monopolies and
Restrictive Trade Practices
Commission) that the price of
Bt cottonseed was reduced to
Rs 750 this season.

http://www.bharattextile.com/new
sitems/2002027

Andhra Pradesh Government seeks say in field trials

"We should be kept informed. After all it is the primary duty of the GEAC; they cannot take all
decisions on their own. We can ask our own agriculture officers and scientists to monitor and find
out how it is working,'" said Raghuveera Reddy, Agriculture Minister, AP.

After its mixed experience with
Bt cotton and field trials of
genetically engineered food
crops, the Andhra Pradesh
government wants a say in
what new crop is allowed and
what is not.

It is also seeking
representation in the Genetic
Engineering Approval
Committee (GEAC).

"We should be kept informed.
After all it is the primary duty
of the GEAC; they cannot take
all decisions on their own. We
can ask our own agriculture
officers and scientists to
monitor and find out how it is
working,” said Raghuveera
Reddy, Agriculture Minister,
AP.

Human consumption

The state government has
often found itself kept in the
dark about field trials in the
state.

NDTV ~ brought to the
government's notice bio safety
violations in Bt bhindi, which
was cultivated in the open as
part of field trials in Guntur.

The farmer who gave the land
on lease had consumed it and
even sold some in the market
even though Bt bhindi has not
been cleared for human
consumption.

"l sold some in the Guntur
market but | didn't get much
for it. We ate some but did not
find it tasty, so stopped eating

it," said Koteswara Rao,
farmer.

The state government has
also found itself in an
embarrassing position when
certain commercially approved
Mahyco Bt cotton varieties
failed and the farmers had to
be paid compensation of upto
Rs 3 crore.

While wider representation in
a body like the GEAC is
welcome, activists say it is
naive of the state government
to assume it will get better
control over GM crops simply
by being represented.

The GEAC itself is often in the
dark about the exact locations
where field trials are being
carried out.

http://www.ndtv.com/morenews/showmorestory.asp?slug=AP+govt+seeks+say+in+field+trials&id=96051&category=National#




India on fast track to top slot in organic cotton farming
India’s production of organic cotton in '06 is pegged at 10,000 tonnes and expected to touch

14,000 tonnes next year.

India is all set to be a world
leader in the production of
organic cotton. “The organic
farming movement is gaining
ground in India.

We expect that the country will
be the leader in '06-07, with
record production of organic
cotton,” says Simon Ferrigno,
director ~ of the  farm
development programme  of
Organic Exchange, an NGO
specialising in organic
agriculture for natural fibres
like cotton.

India’s production of organic
cotton in '06 is pegged at
10,000 tonnes and expected
to touch 14,000 tonnes next
year. Although India ranks
among the top five cotton
producers, the output of
organic cotton is pegged at

less than 3% of the nation’s
overall cotton production.

Mr Ferrigno’s optimism is
borne out by the fact that the
gap between India and Turkey
(the leader till date) has been
shrinking rapidly. It was as
much as 750 tonnes in '01
(when Turkey produced 1,750
tonnes out of the global output
of 6,400 tonnes).

“While the operating cost of
conventional agriculture has
rapidly increased, the returns
have been declining.
Conventional agriculture is
becoming extremely risky,”
says Mr CS Pawar, a former
ICRISAT scientist and organic
farming advisor.

It is believed that there are
about 30,000 organic cotton
growers in the country, the

http://economictimes.indiatimes.com/articleshow/421476.cms

majority ~ of  them in
Maharashtra and Gujarat. Ms
Rebecca  Calahan  Klein,
president of the California-
based Organic Exchange,
says the West is looking with
keenness at India’s organic
farming movement.

Ms Klein says that even large
department stores and retail
chains in the US and Europe
are keen to promote organic
products, including apparel
made from organic cotton.

British  retailer Marks &
Spencer is expected to
announce an autumn
collection made from organic
cotton. And the likes of
Timberland and Nike are also
making a beeline to India to
source apparel made from
organic cotton.

Article: Genetic Engineering and Omitted Health Research: Still No

Answers to Ageing Questions - Terje Traavik and Jack Heinemann
In the present paper we will mainly confine ourselves to putative health hazards related to GE

plants (GEPs) used as food or feed.

Some of the most crucial
scientific questions concerning
the health effects of genetic
engineering (GE) and
genetically engineered
organisms  (GEOs)  were
raised up to twenty years ago .

Most of them have still not
been answered at all, or have
found unsatisfactory answers.
We believe, as Mayer and
Stirling said, “in the end it is
often the case that those who

choose the questions
determine the answers”. Will
another twenty years pass
before societies realize the
urgent need for public funding
of genuinely independent risk-
and hazard-related research?



The time for such investment
is now, so that a new scientific
culture with working
hypotheses rooted in the
Precautionary Principle (PP)
can discover other, possibly
even more important
questions of safety.

In the present paper we will
mainly confine ourselves to
putative health hazards related
to GE plants (GEPs) used as
food or feed, with some brief
notes on GE vaccines as well
as the novel RNAi- and
nanobio-technologies. Our
focus is not because we do
not recognize the paramount,
indirect threats to public health
posed by social, cultural,
ethical and economic issues,
as well as the complexities
posed by the relevant legal
and regulatory environments,
but for reasons of space.

In the specific context of food
or feed safety assessment,
"hazard” may be defined as a
biological, chemical or
physical agent in, or condition
of, food with the potential to
cause an adverse health
effect. ~ The  hypothetical
hazards of whole GM foods,
i.e. those hazards that have
been realized so far, fall into a
few broad categories.

First, there are those either
related to the random and
inaccurate integration  of
transgenes into recipient plant
genomes, uncertainty  with
regard to direct or indirect
effects of the polypeptide
product of the transgene, or
uncertainty with regard to DNA
types and circumstances

promoting uptake and organ
establishment of foreign DNA
from  mammalian  gastro-
intestinal tracts . The second
are those that might come
from the purposeful production
of potential hazards such as
allergens or powerful
pharmaceutical products.

A number of scientific
concerns have been raised in
connection with public and
animal health. In the following
sections we will discuss, in
some detail, a few of these.
Some of them have been
thoroughly  discussed in
excellent, very recent reviews .

Our contribution is based on
“gene ecology”; a new, cross-
disciplinary  scientific ~ field
intended to provide holistic
knowledge based on the
Precautionary Principle.

Some of the concermns we
raise will also be relevant for
environmental risk
assessments of GEOs due to
the fact that the processes
discussed can take place in an
ecosystem at large as well as
in the ecosystems at the scale
of the human being.

Do we know that any GE
food/feed is safe for
consumption?

For a composite material like
food/feed, reductionist
approaches testing single
components in vitro are highly
unsatisfactory and  cannot
clarify important safety issues.
In spite of the obvious need,
very few studies designed to
investigate putative effects of

GE nucleic acids or food/feed
on potential animal or human
consumers  have  been
published in peer-reviewed
journals. A consensus has
emerged that the effects
observed in some published
studie must be experimentally
followed up. To this day, this
has not been  done.

Most of the animal feeding
studies conducted so far have
been designed exclusively to
reveal hushandry production
differences between GEOs

and their unmodified
counterparts. Studies
designed to reveal

physiological or pathological
effects are extremely few, and
they demonstrate a quite
worrisome  trend:  Studies
performed by the industry find
no problems, while studies
from independent research
groups often reveal effects
that should have merited
immediate follow-up,
confirmation and extension.
Such follow-up studies have
not been performed. There are
two main factors accounting
for this situation: The lack of
funds for independent
research, and the reluctance
of producers to deliver GE
materials for  analysis.

Can we rely on the
transgenic DNA sequences
given by GE food/feed
producers?

If the transgenic DNA
sequences given in the
notifications differ from the
inserted sequences found in
the GEPs, the risk
assessments made prior to



approval of the GEPs for
marketing do not necessarily
cover the potential risks
associated with the GEPs.

The most thoroughly studied
transgenic events are:

Bt-transgenic maize Mon810
Bt- and glufosinate-transgenic
maize Bt176

Glyphosate-transgenic  maize
GA21

Glufosinate-transgenic  maize
T25 (Liberty Link)

Glyphosate-transgenic
soybean GTS 40-3-2

Even amongst the most
thoroughly studied and some
of the oldest commercial
GEPs, recent independent
work has revealed that
rearrangements  occur in
transgene inserts and the
nature of the rearrangements
varies. Deletions (Mon810,
GA21, Bt176), recombination
(T25, GTS 40-3-2, Bt176),
tandem or inverted repeats
(T25, GA21, Bt176) as well as
rearranged transgenic
fragments scattered through
the genome (Mon810) have
been reported.

The transgenic modification
techniques are prone to
introduce such
rearrangements because
exogenous DNA transfer in
plants elicits a “wound”
response, which activates
nucleases and DNA repair
enzymes. This may result in
either degradation of the
incoming DNA, or insertion of

rearranged copies into the
plant DNA. In addition, the
nature of the DNA constructs
used to make transgenic
plants may influence the
rearrangement tendencies for
a given transgenic event.
Some genetic elements in the
constructs may act as
“hotspots” and elicit
recombination at high
frequencies.

While it was earlier assumed
that integration of transgenic
constructs took place at
random locations in the
recipient plant genome, it has
now become apparent that
integration sites are often
concentrated in or near
elements such as
retrotransposons (T25,
Mon810, GA21) and repeated
sequences (Bt11 maize) , and
this poses additional risks.
Firstly, by introducing a new
promoter or new enhancer
motifs, transgenic insertions
into, or close to, such
elements may lead to altered
spatial and temporal
expression patterns of plant
genes located close to and
even far from, the insert.
Secondly, a strong
retrotransposon LTR promoter
may upregulate the transgene
expression  level.  Thirdly,
defective retrotransposons
may start “jumping” under the
influence of transacting factors
recruited by the insert. All
these events may have
unpredictable effects on the
long-term genetic stability of
the GEOs, as well as on their
nutritional value, allergenicity
and toxicant contents. These
putative processes represent

areas of omitted research with
regard to health effects of
GEOs.

Are transgenic DNA and
proteins taken up from the
mammalian GIT (gastro-
intestinal tract)?

If DNA and proteins from
GEOs persist in, and are taken
up from the mammalian GIT,
this could theoretically, as will
be further explained below,
ultimately lead to development
of chronic disease conditions.
The fate and consequences of
DNA persistence and uptake
is, however, not extensively
studied, and therefore
represents yet another area of
uncertainty  connected to
GEPs.

It has generally been claimed
that DNA and proteins are
effectively ~ degraded  in
mammalian GITs. This has
been based on assumptions
that have never been
systematically examined. A
restricted number of recent
publications have
demonstrated that foreign
DNA and also proteins may
escape degradation, to persist
in the GIT and even to be
taken up from the intestines
and transported by the blood
to internal  organs in
biologically meaningful
versions.  These  findings
should not have come as such
a surprise, since scientific
articles  from the 1990s
strongly indicated that this was
an area of omitted research,
as stated by a number of
reports.



Briefly summarised, there is
evidence that relatively long
fragments of DNA survive for
extended  periods  after
ingestion. DNA may be
detected in the faeces, the
intestinal wall, peripheral white
blood cells, liver, spleen and
kidney, and the foreign DNA
may be found integrated in the
recipient genome.  When
pregnant animals are fed
foreign DNA, fragments may
be traced to small cell clusters
in foetuses and newborns. The
state of GIT filling, and the
feed composition may
influence  DNA  persistence
and uptake. Complexing of
DNA with proteins or other
macromolecules may protect
against degradation.

So far only two published
reports have investigated the
fate of foreign/transgenic DNA
in humans. The consequences
of DNA persistence and
uptake thus represent vyet
another area of omitted
research. Extrapolating from a
number of experiments in
mammalian cell cultures and
in experimental animals, it is
conceivable that in some
instances insertion of foreign
DNA may lead to alterations in
the methylation and
transcription patterns of the
recipient  cell genome,
resulting in  unpredictable
levels of gene expression
levels and products.
Furthermore, even  small
inserts may result in a so-
called “destabilisation”
process, the end-point of
which may be malignant
cancer cells.

The BSE/new variant
Creutzfeld-Jacob’s  Disease
epidemics caused by prion
proteins  painfully illustrated
the phenomenon of protein
persistence,  uptake  and
biological effects. Two recent
publications indicate that this
phenomenon may be more
general that realized. A
hallmark of prion diseases and
a number of other debilitating,
degenerative diseases, e.g.
Alzheimer's and Huntington’s
diseases, is deposition of
‘amyloid  fibrils”.  Recent
studies indicate that any
protein  can  adopt a
confirmation known as
“amyloid” upon exposure to
appropriate environmental
conditions. Whether those
conditions are more likely
when proteins are expressed
in different species and at very
different concentrations, as is
often the case for GE
food/feed that are already in
the marketplace, is unknown.

The consequences of protein
persistence and uptake will
vary with the given situation.
Generally speaking, there is a
possibility that toxic,
immunogenic/allergenic or
carcinogenic molecules may
gain entry to the organism via
cells in the gastrointestinal
walls. The persistence of the
Bt-toxin CrylAb in faeces
means a potential for spread
on the fields through manure.
The ecological effects, e.g. on
insect larvae and earthworms ,
are at the moment an issue of
sheer speculation.

Have the protein contents of
GE food been altered in
unpredictable ways?

Transgenes or upregulated
plant genes may give rise to
toxicants, anti-nutrients,
allergens and, putatively, also
carcinogenic or co-
carcinogenic substances. The
concentration of a given
transgenic protein may vary
according to the location(s) in
the recipient host cell genome
of inserted GE construct DNA,
and to environmental factors
influencing the activity of the
transgenic regulatory
elements, e.g. the 35S CaMV
promoter.  The  biological
effects of a given transgenic
protein, e.g. the CrylAb Bt-
toxin or the ?-amylase inhibitor
from beans when expressed in
peas, may be unpredictably
influenced by post-
translational modifications,
alternative splicing, alternative
start codons for transcription,
chimeric  reading  frames
resulting from integration into
the reading frame of a plant
gene, and complex formation
with  endogenous  plant
proteins.

The influence of foreign DNA
insertion on endogenous plant
gene expression patterns may
vary with local environmental
factors, the actual insertion
site(s), the number and
stability —of the inserts,
transgenic promoter effects,
methylation patterns of the
insert(s), and post-
transformational mutations in
the transgenic protein coding
as well as in regulatory
sequences. Even a single



nucleotide change may affect
the properties of a protein, or it
may create a new transcription
factor-binding motif. Detailed
studies of these phenomena
under authentic conditions are
lacking, and hence we are
confronted with yet another
area of omitted research.

Could GE food/feed cause
allergies?

One of the major health
concerns related to GEPs is
that the transgenic product
itself, e.g. a Bt toxin, changed
expression of endogenous
plant genes, or chemical
reactions that occur during the
cooking of novel foods, may
result in exposure to allergenic
compounds. The risk
assessment of allergens often
follows  an  allergenicity
decision tree. These “trees”
are based on in vitro tests
comparing a limited number of
structures, usually only one, of
the transgenic protein with
known allergens. Hence, these
comparisons are hopeful that
the protein isolated for the test
matches all proteins produced
from the same gene in the
GEP. But in fact, this is
unlikely because allergenicity
tests are usually carried out
with bacteria-, not in planta-
produced versions of the
transgenic protein.
Glycosylation invariably takes
place in plants, but not in
bacteria, so this form of post-
translational modification  of
both the transgenic protein
and endogenous  proteins
would not be tested. Allergenic
characteristics of proteins, and
also their resistance to

degradation in the organism,
can  be  affected by
glycosylation. Other protein
modifications may also take
place, adding to the
unpredictability of transgenic
products.

Another important question
related to allergenicity is
whether ~ post  marketing
surveillance can provide useful
information about allergens in
GE foods. For a number of
reasons this is not likely to
happen . Treatment of allergy
is symptomatic, whatever the
cause may be. The allergic
case is often isolated, and the
potential allergen is rarely
identified. The number of
allergy-related medical visits is
not tabulated. Even repeated
visits due to well-known
allergens are not counted as
part of any established
surveillance  system. Thus,
during the October 2000
Starlink episode, it proved very
difficult to evaluate Starlink
(containing Bt-toxin Cry9C) as
a human allergen. An
additional reason for this was
that the ELISA tests, used by
FDA, that found no anti-Cry9C
antibodies  in  suspected
human cases, were dubious
because bacterial,
recombinant antigens were
used instead of the Cry9C
maize versions that the
individuals had been exposed
to.

Case: Bt toxins in Bt-
transgenic GEPs

It is very important to be aware
of the fact that the Bt-toxins
expressed in GEPs have

never been carefully analysed,
and accordingly, their
characteristics and properties
are not known. What is clear
from the starting point,
however, is that they are
vastly different from the
bacterial Bacillus thuringiensis
protoxins, used in organic and
traditional farming and forestry
for decennia. The difference is
evident already at the gene
level, since the versions found
in GEOs are engineered to
produce active Bt toxins. By
extrapolation, these have a
number of potentially
unwanted biological
characteristics, ranging from
solubilization of the protein
under natural conditions and
effects on insect and
mammalian cells, to
persistence and non-target
effects in the environment . In
addition, the post-translational
modifications ~ that  may
influence conformations,
cellular targets and biological
effects of GEP-expressed Bt-
toxins are unknown, and
hence we once more identify
an area of omitted research.

During the last few years a
number of observations that
may be conceived of as “early
warnings” of potential health
and environmental risks, have
appeared in the literature.
Most of them have, however,
not been followed up by
extended studies.

Case: Transgenic, glyphosate-
tolerant (Roundup Ready)
GEPs

Glyphosate kills plants by
inhibiting  the enzyme 5-



enolpyruvoyl-shikimate-3-
phosphate synthase (EPSPS),
necessary for production of
important amino acids. Some
microorganisms ~ have a
version of EPSPS that is
resistant  to  glyphosate
inhibition. The transgene, cp4
epsps, used in genetically
modified crops was isolated
from an Agrobacterium strain.
The whole idea is of course
the combined use of the GEP
and the herbicide. Recent
studies indicate that in some
cases such GEPs are
associated with greater usage
of glyphosate than the
conventional counterparts [34].
A very restricted number of
experimental  studies have
been devoted to health or
environmental effects of the
GEPs or the herbicide itself.
Some of these may be
considered “early warnings” of
potential health and
environmental risks, and they
should be rapidly followed up
to confirm and extend the
findings [35]. Consequently:
yet another area of omitted
research.

Is the 35S CaMV promoter
inactive in  mammalian
cells?

Caulifower ~ mosaic  virus
(CaMV) is a DNA-containing
para-retrovirus replicating by
means of reverse transcription
(Poogin et al., 2001). One of
the viral promoters, called
35S, is a general, strong plant
promoter. It has been used to
secure expression of the
transgenes in most of the
GEOs commercialized so far.

Industry  proponents  have
claimed unconditionally that
the 35S is an exclusive plant
promoter, and hence cannot,
even theoretically, represent a
food/feed  safety  issue.

In addition to studies in yeast
and in Schizosaccharomyces
pombe, there are published
studies indicating that the 35S
CaMV promoter might have
potential for transcriptional
activation in mammalian
systems. And the final proof
has become available during
the last couple of years. First,
35S promoter activity was
demonstrated  in human
fibroblast  cell cultures,
thereafter in hamster cells ,
and very recently one of us
(TT) has  demonstrated
substantial 35S promoter
activity in human enterocyte-
like cell cultures. Such cells
line the surface of human
intestines.  However,  no
published  studies  have
investigated 35S  CaMV
activity in vivo, and this is
hence an obvious area of
omitted research.

Could the use of antibiotic
resistance marker genes
(e.g. nptll) present health
hazards?

The antibiotic kanamycin is
used extensively in crop
genetic engineering as a
selectable marker, inter alia in
GE oilseed rape event lines
like MS1Bn x RF1Bn and
Topas 19/2.

A selectable marker is a gene
inserted into a cell or organism

to allow the modified form to
be selectively amplified while
unmodified  organisms  are
eliminated. In crop genetic
engineering, the selectable
marker is used in the
laboratory to identify cells or
embryos that carry the genetic
modifications that the engineer
wishes to commercialize. The
selection gene is used once
briefly in the laboratory, but
thereafter the  genetically
modified crop has the unused
marker gene in each and
every one of its cells.

There are multiple well-known
mechanisms ~ for  cross-
resistance to antibiotics of a
particular type. Kanamycin is a
member of the family
aminoglycoside  antibiotics.
There are approximately 17
different classes of
aminoglycoside-modifying
enzymes. Some of these
inactivate up to four different
aminoglycosides. Cross-
resistance between kanamycin
and other aminoglycosides,
e.g. gentamycin and
tobramycin, was found to vary
markedly between isolates. All
of the antibiotics mentioned
are used to treat human
diseases.

In spite of the belief of many
genetic  engineers  that
kanamycin is no longer
employed in medical
applications, there is evidence
that the antibiotic is used
extensively for some
applications.

Concluding remarks: Where
do we go from here?
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We have discussed in some
detail a handful of selected,
unanswered risk questions
related to the first generation
of transgenic GEOs. There are
many more risk issues. Among
them are issues of Horizontal
Gene Transfer (HGT), the new
generations of multitransgenic
GEOs for pharmaceutical and
industrial ~ purposes, safety
questions related to GE
vaccines, the new
nanobiotechnology pproaches
and the applications of small
double-stranded  (ds)RNAs
(which can cause RNAI) for a
number of medical purposes .
Furthermore, we have the
“questions not yet asked”, and
we have the problem of
whether available methods
and regulatory frameworks will
be able to pick up and manage
the conceived risks once they
become reality.

In recent publications it has
been demonstrated that the
presently used sampling and
detection methods may fail to
detect GE materials in food
and feed . In another article it
was demonstrated that HGT
events, that potentially carry
very serious public health
consequences, would not be
detected in time for any
meaningful preventive actions.
And it has been illustrated that
the dsRNA techniques are not
as ‘“surgically targeted” as
initially indicated.

We are therefore left with a
high number of risk issues
lacking answers, adding up to
a vast area of omitted
research, and this falls
together in time with a strong
tendency towards corporate
take-over of publicly funded
research institutions  and
scientists.

We must as citizens and
professionals join together to
reverse the present situation.
Publicly funded, independent
research grants need to
become a hot political issue.
That would be the most
efficient remedy for chronically
unanswered questions and the
corporate take-over of
science. In conclusion, we
once more quote Mayer and
Stirling : “Deciding on the
questions to be asked and the
comparisons to be made has
to be an inclusive process and
not the provenance of experts
alone”. But then again, whom
should society rely on for
answers and advice should
the time come when all
science  resource  persons
work directly or indirectly for
the GE producers?

www.biosafety-info.net

New regulatory body likely for GM crops

India is likely to have a new regulatory body for genetically modified (GM) crops. While addressing the
conference of economic editors here on Wednesday agriculture minister Sharad Pawar said, “The setting up
of a National Biotechnology Regulatory Authority (NBRA) for promotion and regulation of application of
biotechnology in agriculture is at an advanced stage.”

Setting up of a NBRA was suggested by two separate expert panels headed respectively by MS

Swaminathan and RA Mashelkar.

However, both the panels suggested a common regulatory authority for all biotechnological applications,
including GM crops and food, recombinant pharmaceuticals, transgenic in livestock.

.http://www.financialexpress.com/fe_full_story.php?content id=145941
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