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  A government panel has cleared com-
mercial use of what would be India’s 
first genetically modified (GM) food 
crop, but politicians still have to give 
final approvals amid wide-spread public 
opposition. 
  Technical clearance for indigenously 
developed GM mustard seeds was given 
on Aug. 11.  
  The decision to go ahead is likely to be 
made public soon by the environment 
ministry’s Genetic Engineering Approval 
Committee, and is expected eventually to 
move to Prime Minister Narendra 
Modi’s desk via Environment Minister 
Anil Madhav Dave. 

  The environment ministry said in a 
statement on 25th August 2016, that no 
final decision has been taken yet and 
that its Genetic Engineering Approval 
Committee will put up a ‘safety docu-
ment’ on the issue on its website seek-
ing comments from the public. 
  The GM mustard developed by Delhi 
University scientists makes use of three 
genes already incorporated in rapeseed 
hybrids in Canada, the United States 
and Australia. Extensive biosafety 
tests have revealed no cause for con-
cern, according to a field trial report 
submitted to the government and seen 
by Reuters.                            Reuters 
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  A new GMO soybean has been approved 
by the European Food Safety Authority 
(EFSA), with the soybean strand deemed as 
safe as the non-genetically modified soy-
bean varieties. 
  The Panel on Genetically Modified Organ-
isms of the EFSA (GMO panel) announced 
that it did not identify any safety concerns 
after assessing the two single soybean 
strands combined to produce soybean 
305423 × 40-3-2. 
  The newly approved soybean strand is 
herbicide-tolerant and high in oleic-acid, 
says the GMO panel. 
  Risks associated with the unlikely, but the-
oretically possible, horizontal transfer of 
recombinant genes from soybean 305423 × 
40-3-2 to bacteria were not identified during 
the assessment by the GMO panel. 
  This approval by the EFSA follows on 
from the three GMO soybean varieties for 
food and feed uses which were approved 
last month. 
  Monsanto’s soybean MON 87708 x MON 
89788 and soybean MON 87705 x MON 
89788 are two of the GMOs approved, 
while Bayer’s soybean FG 72 has also been 

“ The use of more precise technology and 
the greater regulatory scrutiny probably 
makes GMOs even safer than convention-
al plants and foods”.  
 
The European Commission. 

Editorial 

Welcome to August 2016 edition 
of the Biotechnology Update. In 
this edition, China looks up to 
GM soya to boast its agricultural 
sector as the EU authorizes yet 
another new soya variety. Still in 
Asia, India moves closer to ap-
proving its own GM mustard and 
biofortified rice seen as a grant 
solution to hidden hunger partic-
ularly in Asia. In Africa, the 
biggest economy debates the 
need for GM cotton in the wake 
of low Nigerian cotton produc-
tion. In research, first CRISPR-
edited vegetable cultivated, har-
vested, cooked and eaten as re-
searchers elsewhere show that  
GM bacteria can conduct elec-
tricity and better biofuels can 
come from GM E. coli.   Read on! 

approved by the Commission. 
  The three GMOs went through a 
comprehensive authorisation proce-
dure before being approved, including 
a favourable scientific assessment by 
EFSA. The authorisations on the 
GMOs are valid for 10 years, and any 
products produced from these GMOs 
will be subject to the EU’s strict la-
belling and traceability rules. 
  The Commission’s approval follows 
Monsanto’s February announcement 
of Chinese import approval. 
  With both the EU and Chinese im-
port approvals and the US Environ-
mental Protection Agency (EPA) in 
the final stages of review for over-the
-top use, Monsanto said it can now 
look forward to a full system launch 
in the United States in 2017. 
  A full system launch also is planned 
for Canadian soybean growers in 
2017 given the previous Canadian 
regulatory approval for Roundup 
Xtend with VaporGripTM Technolo-
gy and XtendiMax herbicide with 
VaporGrip Technology, it said. 

India about to approve locally made GM mustard 

Working Towards Sustainable Development 



  But analysts say boosting soybean pro-
duction could be difficult without higher 
subsidies. China is expected to produce 
12.5 million tonnes of soy in 2016/17 but 
will import a record 86 million tonnes, ac-
cording to a forecast by U.S. agriculture 
officials. China permits the import of 
GMO soybeans for use in animal feed. 
  Herbicide-resistant soybeans are already 
planted by most growers in the United 
States, the world's top soy producer. 
  "You can't manually kill weeds on the 
large farms in the north-east," said an exec-
utive at a seed company in China. "If 
you're going to rotate between soy and 
corn, herbicide-tolerant soybeans are need-
ed for mechanization," he added, referring 
to the need for crops to be able to tolerate 
repeated exposure to weed killers applied 
by tractors. 

  China will push for the commercializa-
tion of GM soybeans over the next five 
years as it seeks to raise the efficiency of 
its agriculture sector, potentially boost-
ing output of the crop by the world's top 
soy importer and consumer. 
  China, which has spent billions of dol-
lars researching GMO crops, has already 
embraced the technology for cotton but 
has not yet permitted the cultivation of 
any biotech food crops amid fears from 
some consumers over perceived health 
risks.  
  In its latest five-year plan for science 
and technology to 2020, China for the 
first time outlined specific GMO crops to 
be developed, including soybeans, used 
in food products such as tofu and soy 
sauce and for animal feed, and corn. 
  The blueprint, published on the govern-

ment's website on 8th August 2016, 
recommended "pushing forward the 
commercialization of new pest-
resistant cotton, pest-resistant corn 
and herbicide-resistant soybeans". 
  The use of the technology for corn 
was flagged in April when an agri-
culture official said that Beijing 
could greenlight GMO crops in the 
next five years. Corn is used mostly 
for animal feed and industrial prod-
ucts like starch and sweeteners and a 
move to biotech crops could be less 
contentious than with soybeans. 
  Support for new soybean varieties 
comes as China seeks to overhaul its 
crop structure. Farmers are being 
encouraged to switch from growing 
corn to soybeans and to rotate be-
tween crops. 

  Activities have commenced in the 
country that would cumulate in the 
production of the first set of GM cotton 
also known as Bt cotton in 2019. 
  The decision to deploy the technology 
in spite of the long age controversy that 
has dogged it was taken after a careful 
and extensive examination of the sorry 
state of cotton production in the 
country. 
  About 40 years ago, Nigeria was rated 
as one of the cotton destinations in the 
world where quality cotton of high 
value was available but that reputation 
has been replaced with an abysmal 
record that has even made the Nigerian 
cotton on the global market a laughing 
stock. 
  Cotton from Nigeria are said to be 
contaminated, of low yield and at best 
farmers can only get less than half a ton 
per hectare while their counterparts 
from other parts of the world are 
experiencing bumper yields. 
  Textile industries which used to be one 
of the largest employers of labour in 
both northern and southern Nigeria are 
today under lock and key due to lack of 
raw materials and this has made Nigeria 
the dumping ground for substandard 
textile materials. 
  As scientists and government agencies 
collaborate to solve the challenges that 
had plagued the crop in the country, 
civil society organisations and media 

practitioners led a campaign calling 
for a complete halt to moves aimed 
at allowing Monstanto, one of the 
leading companies propagating 
genetic engineering globally from 
entering Nigeria. 
The company was recently granted 
the approval to participate in the 
country’s agricultural scene. The 
approval will see it leading the 
efforts to introduce genetically 
modified cotton into the country. 
The outcry was as a result of the 
release permit granted to the 
company by the Nigeria Biosafety 
Management Agency, the agency 
charged with the responsibility of 
regulating issues of genetic 
modification in the country. 
The intention and content of the 
permit was completely 
misunderstood by the campaigners 
for obvious reasons but it is 
necessary to state that the release 
permit granted means that the 
company can go to work with 
collaborating research institutions 
in the country to research for the 
development of cotton seeds that 
can resist insects and confront the 
challenges that made our local 
cotton unproductive but not to trade 
in GM seeds or products. 
World all over, people and 
authorities raise concern over 
Genetic Modified Organisms 

regarding its impact on human and the 
environment and Nigeria cannot be an 
exception. 
Although there have not been any scientific 
evidence or study to show that GMOs are 
harmful to either humans or the 
environment, the fear of possible impacts 
has continued to be peddled by those 
against the technology. 
The President of NACOTAN, Anibe 
Achimugu, said recently that Nigerian 
cotton farmers are not only discouraged 
from farming the crop but gain nothing 
after months of investments and sufferings. 
According to him, “We have seen the 
benefits of genetically modified cotton 
around the world and it is our desire that 
our farmers too enjoy improved yields by 
planting cotton varieties that are of high 
grade and resistant to insects. 
The Director General, Nigerian Textile 
Manufacturers Association, Alhaji H.A. 
Kwajaffa, also noted recently at a 
stakeholders meeting on the Bt cotton that: 
“We have a lot of opportunities to explore 
in cotton but we import almost 50 per cent 
of our seeds. If Bt cotton was good for 
Burkina Faso farmers for over six years, 
then why can’t we have it here? Farmers 
overtime have been spraying a lot and that 
has affected them generally in terms of cost 
and health. 
“I was in India recently and I saw the Bt 
farm side by side with organic cotton. The 
Bt cotton as grown in India produced about 
five tonnes per hectare while our farmers 
here in Nigeria produce about 8kg per 

Does Nigeria need GM cotton?         Punch Newspapers 
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China to raise agriculture sector efficiency through GM soya Reuters 

practitioners led a campaign calling 
for a complete halt to moves aimed 
at allowing Monstanto, one of the 
leading companies propagating ge-
netic engineering globally from en-
tering Nigeria. 
  The company was recently granted 
the approval to participate in the 
country’s agricultural scene. The 
approval will see it leading the ef-
forts to introduce genetically modi-
fied cotton into the country. 
  The outcry was as a result of the 
release permit granted to the compa-
ny by the Nigeria Biosafety Manage-
ment Agency, the agency charged 
with the responsibility of regulating 
issues of genetic modification in the 
country. 
  The intention and content of the 
permit was completely misunder-
stood by the campaigners for obvi-
ous reasons but it is necessary to 
state that the release permit granted 
means that the company can go to 
work with collaborating research 
institutions in the country to research 
for the development of cotton seeds 
that can resist insects and confront 
the challenges that made our local 
cotton unproductive but not to trade 
in GM seeds or products. 
  World all over, people and authori-
ties raise concern over GMOs re-
garding its impact on human and the 

environment and Nigeria cannot be an ex-
ception. 
  Although there have not been any scien-
tific evidence or study to show that GMOs 
are harmful to either humans or the environ-
ment, the fear of possible impacts has con-
tinued to be peddled by those against the 
technology. The President of NACOTAN, 
Anibe Achimugu, said recently that Nigeri-
an cotton farmers are not only discouraged 
from farming the crop but gain nothing after 
months of investments and sufferings. 
  According to him, “We have seen the ben-
efits of genetically modified cotton around 
the world and it is our desire that our farm-
ers too enjoy improved yields by planting 
cotton varieties that are of high grade and 
resistant to insects. 
  The Director General, Nigerian Textile 
Manufacturers Association, Alhaji H.A. 
Kwajaffa, also noted recently at a stakehold-
ers meeting on the Bt cotton that: “We have 
a lot of opportunities to explore in cotton 
but we import almost 50% of our seeds. If 
Bt cotton was good for Burkina Faso farm-
ers for over six years, then why can’t we 
have it here? Farmers overtime have been 
spraying a lot and that has affected them 
generally in terms of cost and health. 
  “I was in India recently and I saw the Bt 
farm side by side with organic cotton. The 
Bt cotton as grown in India produced about 
five tonnes per hectare while our farmers 
here in Nigeria produce about 8kg per hec-
tare or less than one tonne.  



 

 

  Scientists sponsored by the Office 
of Naval Research (ONR) have 
genetically modified a common 
soil bacteria to create electrical 
wires that not only conduct elec-
tricity, but are thousands of times 
thinner than a human hair. 
  As electronic devices increasingly 
touch all facets of people's lives, 
there is growing appetite for tech-
nology that is smaller, faster and 
more mobile and powerful than 
ever before. Thanks to advances in 
nanotechnology (manipulating mat-
ter on an atomic or molecular 
scale), industry can manufacture 
materials only billionths of a meter 
in thickness. The ONR sponsored 
researchers, led by microbiologist  

The ONR-sponsored researchers -- led 
by microbiologist Dr. Derek Lovley at 
the University of Massachusetts Am-
herst -- say their engineered wires can 
be produced using renewable "green" 
energy resources like solar energy, 
carbon dioxide or plant waste; are 

made of non-toxic, natural proteins; 
and avoid harsh chemical processes 
typically used to create nanoelectronic 
materials. 
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conventionally bred rice. 
  In results recently published in Scien-
tific Reports, an open access journal 
from prestigious scientific publishers 
Nature, Dr Johnson and colleagues de-
scribe how they were able to grow iron 
and zinc biofortified rice plants in the 
field. Rice grains usually contain just 2-
5 parts per million (ppm) of iron. The 
researchers were aiming to increase that 
to at least 13 ppm to address iron defi-
ciencies in rice-based diets. They man-
aged to get to 15 ppm. Similarly, they 
had been targeting to increase the 
amount of zinc from 16 ppm to 28 ppm, 
but they managed to get to 45 ppm. 
  "The results shows that this technolo-
gy actually works in the field, not just 
in the glasshouse," says Dr Johnson, 
from the School of BioSciences. "We 
exceeded our biofortification targets 
and the rice was just as high yielding as 
existing rice varieties.'' 
  Crucially, the field-testing also 
showed that while the genetic modifica-
tion had enabled the biofortified rice to 
take up more iron and zinc from the 
soil, it didn't increase the take up of 
harmful heavy metals such as cadmium. 
  Finally, nutritional testing of grain 
produced in the field trials showed that 
if we were to eat this rice, our bodies 
would readily absorb the increased 
quantities of iron and zinc. The scien-
tists were able to determine this by 
"feeding" the rice to so-called Caco-2 

cells, which are a human cell line that 
can be grown in the lab to resemble 
cells of the small intestine. The bioforti-
fied rice was "fed" to the Caco-2 cells 
by first artificially "digesting" it using 
enzymes that mimic our own digestive 
process. "There are no deal breakers in 
these results. We have proven our con-
cept in a major variety of rice, and we 
are now ready to move this into a devel-
oping country," says Dr Johnson. 
  Rice is the staple food for billions of 
people today and that isn't going to 
change anytime soon, so rice biofortifi-
cation is a tool that we can use to ad-
dress hidden hunger in a huge number 
of people. 
  Over time that should lead to healthier 
and more productive populations in the 
developing world, boosting local eco-
nomics and eventually supporting more 
diverse and balanced diets. The country 
could be the first where iron biofortified 
rice is released.  
  We can and do use vitamin and miner-
al supplements and food processing to 
help people suffering from micronutri-
ent deficiencies, but those interventions 
are recurrent costs and need industrial 
processing that may not be readily 
available in developing countries. Bio-
fortification is a sustainable solution 
because once it's in the seeds you've 
increased the nutritional quality of the 
crop itself. The farmer simply needs to 
plant biofortified seeds. 

GM soil bacteria work as electrical wires   Science Daily 

Dr. Derek Lovley at the University of 
Massachusetts Amherst, say their engi-
neered wires can be produced using 
renewable "green" energy resources 
like solar energy, carbon dioxide or 
plant waste; are made of non-toxic, 
natural proteins; and avoid harsh 

chemical processes typically used to 
create nanoelectronic materials. 
  "Research like Dr. Lovley's could 
lead to the development of new elec-
tronic materials to meet the increasing 
demand for smaller, more powerful 
computing devices," said Dr. Linda 
Chrisey, a program officer in ONR's 
Warfighter Performance Department, 
which sponsors the research. "Being 
able to produce extremely thin wires 
with sustainable materials has enor-

  Rice is the staple food for billions 
of people throughout the develop-
ing world. But beyond easing hun-
ger pains and providing carbohy-
drates for energy, it has little nutri-
tional value.  
  It means many people who de-
pend on rice as a staple food are 
effectively being starved of essen-
tial micronutrients such as iron, 
zinc and pro-vitamin A. Nutrition-
ists call it "hidden hunger." 
  The World Health Organisation 
estimates two billion people, or 30 
per cent of the world's population, 
are anaemic, in many cases due to 
iron deficiency. This condition 
leaves people weak and lethargic 
and poses a significant and even 
fatal health risk to pregnant women 
and their children. Equal numbers 
are at risk of zinc deficiency with 
severe health consequences includ-
ing stunted growth and impaired 
immune function. 
  But researchers are now on the 
cusp of making a real difference. 
University of Melbourne plant ge-
neticist Dr Alex Johnson and col-
leagues have created a genetically 
modified (GM) rice that produces 
grain with significantly more iron 
and zinc through a process called 
biofortification. And field trials 
have now shown that the bioforti-
fied rice is just as high yielding as 

mous potential application as compo-
nents of electronic devices such as sen-
sors, transistors and capacitors." 
  The centerpiece of Lovley's work is 
Geobacter, a bacteria that produces mi-
crobial nanowires, hair-like protein fila-
ments protruding from the organism -- 
enabling it to make electrical connec-
tions with the iron oxides that support its 
growth in the ground. Although Geobac-
ter naturally carries enough electricity 
for its own survival, the current is too 
weak for human use, but is enough to be 
measured with electrodes. 
  Lovley's team tweaked the bacteria's 
genetic makeup to replace two amino 
acids naturally present in the wires with 
tryptophan, which is very good at trans-
porting electrons in the nanoscale. 

Biofortified rice to combat hidden hunger  Science X Network 



this problem," Zhang said. 
  Branched-chain fatty acids 
(BCFA) are important precursors 
to the production of freeze-
resistant or improved cold-flow 
biofuels. However, making it in 
bacterial hosts is difficult. It's co-
produced with different com-
pounds called straight-chain fatty 
acids (SCFA), which have inferior 
fuel properties. Past attempts to 
engineer E. coli that churned out 
BCFA also made a large amount 
of SCFA, and made it difficult to 
isolate the BCFA for future use. 
  "From the process aspect, com-
mon bacteria produce mostly 
SCFA," Zhang said. "That is really 
not the best fuel to use. Previous-
ly, the best you could do was a 20 
percent BCFA concentration.   
Then you needed to use some ad-
ditional chemical processes to sep-
arate the BCFA from the SCFA 
and enrich it. It consumes so much 
energy that it's not cost-effective. 
  "Instead, our approach engineers 
this organism so it can produce 

Engineering better biofuels    Engineering better biofuels    Engineering better biofuels    Engineering better biofuels    Washington University 

something as close to 100 percent BCFA as 
possible," he said. 
  Zhang's lab has previously researched 
methods to reduce SCFA concentrations in 
E. coli. This newest paper further improves 
upon that work. By developing two differ-
ent protein pathways that chemically affect 
the bacteria, Zhang's team fixed what it 
called a bottleneck in the BCFA production 
line. The protein pathways enabled the E. 
coli to boost its BCFA manufacture to 80 
percent of all fuel products. "It's a higher 
quality," said Gayle Bentley, a doctoral stu-
dent in Zhang's lab, and the paper's lead 
author. "A lot of people have been making 
these SCFA fuels, and while that's im-
portant work, they don't have the improved 
qualities like we're generating. The differ-
ence is quite significant." Now that the 
chemical workaround has been discovered, 
Zhang and Bentley said the applications for 
their work have potential for other products. 
derived from fatty acid compounds. 

  Engineers at Washington University 
have found a new way to boost biofuel 
production in E. coli bacteria by altering 
its protein structure.  
  While the bacteria E. coli is often con-
sidered a bad bug, researchers commonly 
use laboratory-adapted E. coli that lacks 
the features that can make humans sick, 
but can grow just as fast. That same qual-
ity allows it to transform into the tiniest 
of factories: when its chemical produc-
tion properties are harnessed, E. coli has 
the potential to crank out biofuels, phar-
maceuticals and other useful products.  
  Now, a team from the School of Engi-
neering & Applied Science at Washing-
ton University in St. Louis has developed 
a way to make the production of certain 
biofuels in E. coli much more efficient. 
Fuzhong Zhang, assistant professor in the 
Department of Energy, Environmental & 
Chemical Engineering, along with re-
searchers in his lab, have discovered a 
new method to cut out a major stumbling 
block to production process. Their find-
ings were recently published in the jour-
nal Metabolic Engineering. "It's a critical 
step that we've figured out how to solve 

to change the world. With CRISPR-Cas9, researchers can either 
replace one of the billions of nucleotides present in an organism's 
genome (i.e. the entire gene pool consisting of DNA) or remove 
short segments, similar to when you edit a written text in a word 
processor. The technology is called "gene or genome editing". 
  In agriculture, the issue is not if researchers can create plants lead-
ing to a more sustainable land management, but rather when they 
will be allowed in farming. Will CRISPR-Cas9-edited plant ge-
nomes fall under GMO legislation or not? If they do, it makes them 
illegal to plant in many parts of the world. If not, they will, just like 
other plants, be allowed to be grown at the farmers own discretion. 
  The EU has avoided answering the question, but in November 
2015, the Swedish Board of Agriculture interpreted the law as if 
only a segment of DNA has been removed and no "foreign DNA" 
has been inserted, it is not to be regarded as a genetically modified 
organism, a GMO. That also means that the plant can be cultivated 
without prior permission. In spring 2016, American authorities stat-
ed that they agreed. The organism in question was a mushroom 
which had lost the part of its DNA that made it go brown. This 
opens up the use of the technology to develop plants of the future. 
  This summer has been the first time that plants that have been 
gene-edited using CRISPR-Cas9 but not classified GMO. 
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First CRISPR-edited food eaten  Umeå University 

  For the first time ever, probably, plants modified 
with the "genetic scissors" CRISPR-Cas9 have been 
cultivated, harvested and cooked. Stefan Jansson, 
professor in Plant Cell and Molecular Biology at 
Umeå University, served pasta with "CRISPRy" 
vegetable fry to a radio reporter. Although the meal 
only fed two people, it was still the first step toward a 
future when science can better provide farmers and 
consumers around the world with healthy, beautiful 
and hardy plants.  
  CRISPR (Clustered regularly interspaced short 
palindromic repeats)-Cas9 is a complicated name for 
an easy, but targeted, way of changing the genes of an 
organism. The decisive discovery was published in 
2012 by researchers at Umeå University, and the 
"Swiss army knife of genetic engineering" is expected 

 Readers comments and contributions should be sent to the following address:  
 Editor 
 Biotechnology Update 
 Biotechnology-Ecology Research & Outreach Consortium (BioEROC) 
 Box 403, Zomba, Malawi Tel.: 265-1-525 682 Cell: 265 888877858/999877858/888643488 
 Fax.: 265-1-525 682, Email: wchanga@cc.ac.mw 
  

BioEROC EVENTS/OTHER NEWS 

There is need for public understanding of  the science to 
gain their confidence, and the importance of media in 
informing the public and the policy makers about the 
new scientific developments.  BioEROC’s outreach 
agenda 


