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BT Chronicle has completed its ten year journey and so as the Gujarat State 
Biotechnology Mission –(GSBTM) also. Biotechnology has taken its own stride in 
terms of progress and various stakeholders from different sectors of Biotechnology 
have contributed in bringing it up. Government policies have also given required 
boost. BT Chronicle has remained consistent in bringing the quality information to 
the readers. 

In this attempt of sharing the information, we have tried our level bestto capture, 
the latest happenings in this sector, important people who have contributed, 
important achievements, events and news for the sector of state. 

Alongwith regular columns, this issue brings information about Biotech 
industrialscenario of Gujarat, various research projects, interesting information on 
Swine flu, andalso the details of District level Biotech Carnival. 

BT Chronicle has entered in eleventh year and it has to go long road ahead. It has 
taken its momentum to share more and more information with you. GSBTM is 
confident to do so with supportive approach and enthusiastic participation of all the 
stakeholders. 

Mission Director, 

GSBTM
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Founder, B/G
Established in 2005, India-based SSPL is engaged 

in manufacturing and distributing Active 

Pharmaceutical Ingredient - APIs, with special 

focus on APIs associated with treatments for 

neglected diseases.The company - a subsidiary of 

the 45-year old Euresian-Group (now V-group) - 

has successfully marked its presence in over 60 

countries. SSPL has set up its corporate office in 

India's financial hub - Mumbai - and built a state-

of-the-art manufacturing base in Vapi located in 

Gujarat, which has gained a reputation for being 

the API manufacturing hub of India.

O u r  f o u n d e r  c h a i r m a n  

Mr. Narayan Prasad Jajodia 

started his distribution business 

in 1970 in Mumbai when there 

were hardly any pharmaceutical 

companies. He was the leading 

supplier for new molecules to 

every upcoming company for 3 decades until 

2002, when he passed away. He has closely 

worked with the chairmen of ZydusCadila, Sun 

Pharmaceuticals, Torrent Pharmaceuticals and 

Intas to name a few. He was instrumental in the 

formative years of top-listed companies like IPCA, 

Ajanta, Elder, Panacea and many more.

SSPL has been leading innovation right from the 

inception of our manufacturing business which 

started with our own research platform in 1997. 

The company has developed a molecule 

“PentosanPolysulfate Sodium” (PPS) from scratch 

when there was no information in public domain 

on the molecule and where there was no other 

player in the world other than the originator. The 

entire basket of products aims at global 

leadership at world's best quality as per European 

and American standards at competitive prices.

 

The company has focused on bringing to market 

niche polysaccharides and import substitute. 

SSPL believes in a new business model, where 

new health solutions using old molecules can be a 

successful venture which benefits consumers as 

well as makes profits for the company.

In addition to its star product – PPS- the company 

also has a supporting cast comprising multiple 

other API products which have enabled it to set a 

blistering pace of growth over the past couple of 

years. 

SSPL has geared up for API sales in markets like 

Canada, Australia, South Africa, Russia, Turkey, 

Brazil, Mexico, Korea and will target regulated 

markets like US, Europe and Japan in the near 

future. In order to reach to the market in these 

countries, the company has filed requisite 

registration documentation which is critical, and 

will ensure excellent revenues. 

Although SSPL has been traditionally API driven, it 

is now forward integrating into clinical research 

and launching its own formulations globally.

Product Portfolio

SWATI SPENTOSE PVT. LTD. 
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SSPL has already begun registrations and sales of 

its formulations in countries like Korea, Spain, 

Taiwan, Poland, Turkey, Vietnam, Thailand, 

Singapore, Colombia, Brazil, Mexico, Egypt, 

Kuwait, Jordan and UAE. The company has 

appointed distributors and is also tying up with 

pharmaceutical majors in these countries with a 

good marketing/distribution network to promote 

and push sales of the products in these territories.

Manufacturing facilities

With a focus on bolstering its manufacturing 

capabilities, SSPL has constructed a state-of-the-

art facility having modern equipment and service 

facilities at Vapi, India. The facility, which 

commenced operations in 2010, has been 

certified under WHO Good Manufacturing 

Practices (WHO-GMP) guidelines related to 

manufacturing compliance. It has been audited 

and approved by COFEPRIS (Mexico). Further, the 

facility also adheres to environmental, health and 

safety guidelines provided by global regulatory 

authorities, including FDA, EDQM, MHRA, TGA 

and PMDA.

The company has structured its manufacturing 

facility into three distinct Units, amongst which 

Unit I - which focuses on the regulated markets – 

has emerged as the key driver for value unlocking 

in the near-term, with dedicated finished dosage 

infrastructure as part of its forward integration 

plan. Unit 2 is focused on steroids and hormones, 

with individual finishing blocks build as per WHO-

GMP standards, for which it has received 

environmental permissions from the central 

ministry as well.

Unit 1 is further divided into a Multipurpose Block 

and a dedicated Polysaccharide block. The 

Polysaccharide Block has Asia's largest Ultra 

filtration machine for API's apart from vaccines. 

The products in this block include PPS, Dextran 

and Iron Dextran. The Multipurpose block has 

products like Lidocaine, Meloxicam and 



BioBusinessBioBusiness

BT CHRONICLE Volume X, Issue I, 2015 3

prestigious global hospitals and schools of 

medicine with 20 eminent scientists across the 

world. Ithas delivered a call for innovation to be 

made in India, making not only the medicines, but 

also research which usually is done by 

Multinationals or a handful of billion dollar Indian 

companies. SSPL, as a small company, has 

constantly invested in research withits own 

resources from its own income, thereby creating 

an example and attitude that innovation is also 

possible at small levels.

SSPL hasbrought innovative health solutions to 

the suffering patients where there have been no 

solutions in India for over 20 years, although the 

same was available in US. It has launched the 

treatment for a neglected disease, Interstitial 

Cystitis, in India at a cost of Rs 70,000/year as 

against the price from America at Rs. 7,00,000/- 

year treatment cost. 

SSPL's 10 year horizon plan includes developing 3 

molecules for global markets in neglected and 

limited need diseases like Kidney disease, 

Ophthalmology and Mucopolysaccharidosis. 

The Company has signed MOUs with the Gujarat 

State Government during Vibrant Gujarat 

Summit, 2015. The MOUs signed were on three 

major projects which will be taken forward in 

collaboration with the support of the Gujarat 

Government.

The three projects are Commercialization of 

nancellulose for various human clinical 

conditions, Pentosan for Kidney Disease and 

commercialization of Dextran by Fermentation.

The government has extended its support in 

minimizing the bureaucratic hurdles that are 

faced by companies when embarking on projects, 

thereby reducing the time to reach market and 

faster returns on investments.

CSR – Negligible disease / Rare disease, 
thPRICE 1 / 10

10 years - 3 Molecules for world market in 
limit need dis like DN /Opt / MPS

Vibrant Gujarat 

Melatonin for regulated markets. It also offers 

critical products for blood transfusion as a high 

quality import substitute at competitive prices.

SSPL has had the privilege and honour to claim 

that it  is one of the best managed 

environmentally compliant facilities where it has 

maintained a COD of 250ppm constantly as 

against the industry standard of 1000ppm, which 

too many companies find it difficult to maintain. 

SSPL has delivered proof that in large capacity 

effluent treatment, compliance is possible with 

the right attitude and sincerity. The company had 

challenges to get environmental clearance for the 

facility due to Vapi being in blacklist in 2007 and 

very high environmental standards were set for 

the facility as it was an exception when the license 

was granted. Up to date records of quantitative 

and qualitative data of each ETP tank, from date 

of commencement, have been maintained.

SSPL's vision is to bring an old pharmaceutical 

molecule, PentosanPolysulfate Sodium to new 

markets across the globe & use for new 

ind i ca t ions  l i ke  K idney  D i sease  and  

Mucopolysaccharidosis where it will be an 

innovative product globally.

SSPL's growth has stemmed from its efforts with 

dealing with its core molecule, PPS in global 

opportunities. The product was launched in 1996 

by the originator, but was not commercialized 

other than the US. The product has been off 

patent for the past 5 years, but no one has been 

able to launch a generic because of the 

tremendous challenges associated with the 

product, ranging from analytical, manufacturing, 

characterization and clinical studies. SSPL has 

crossed these barriers and has the reputation of 

being the first company in the world to launch a 

generic version of the product, first in India, and 

then gradually across the world.

SSPL has had the opportunity to sponsor world-

class research in USA for solutions in areas of 

Kidney Disease and Alzheimer's where there are 

hardly any or no solutions available for the 

suffering patients. It has partnered with 

Vision

Key focus – innovation (made in India)
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Techno ReviewTechno ReviewSwine Flu – H1N1 & H3N2vSwine Flu – H1N1 & H3N2v

What is the swine flu?
Swine flu (swine influenza) is a respiratory disease 

caused by viruses (influenza viruses) that infect 

the respiratory tract of pigs, resulting in nasal 

secretions, a barking cough, decreased appetite, 

and listless behavior. Swine flu produces most of 

the same symptoms in pigs as human flu 

produces in people. Swine flu can last about one 

to two weeks in pigs that survive. Swine influenza 

virus was first isolated from pigs in 1930 in the 

U.S. and has been recognized by pork producers 

and veterinarians to cause infections in pigs 

worldwide.

In a number of instances, people have developed 

the swine flu infection when they are closely 

associated with pigs (for example, farmers, pork 

processors), and likewise, pig populations have 

occasionally been infected with the human flu 

infection. In most instances, the cross-species 

infections (swine virus to man; human flu virus to 

pigs) have remained in local areas and have not 

caused national or worldwide infections in either 

pigs or humans. Unfortunately, this cross-species 

situation with influenza viruses has had the 

potential to change. Investigators decided the 

2009 so-called "swine flu" strain, first seen in 

Mexico, should be termed novel H1N1 flu since it 

was mainly found infecting people and exhibits 

two main surface antigens, H1 (hemagglutinin 

type 1) and N1 (neuraminidase type1). The eight 

RNA strands from novel H1N1 flu have one strand 

derived from human flu strains, two from avian 

(bird) strains, and five from swine strains.

Swine flu is transmitted from person to person by 

inhalation or ingestion of droplets containing 

virus from people sneezing or coughing; it is not 

transmitted by eating cooked pork products. The 

newest swine flu virus that has caused swine flu is 

influenza A H3N2v (commonly termed H3N2v) 

that began as an outbreak in 2011. The "v" in the 

name means the virus is a variant that normally 

infects only pigs but has begun to infect humans. 

There have been small outbreaks of H1N1 since 

the pandemic; a recent one is in India where at 

least three people have died.

What is the history of swine flu in 
humans?

In 1976, there was an outbreak of swine flu at Fort 

Dix. This virus was not the same as the 2009 H1N1 

outbreak, but it was similar insofar as it was an 

influenza A virus that had similarities to the swine 

flu virus. There was one death at Fort Dix. The 

government decided to produce a vaccine against 

this virus, but the vaccine was associated with 

rare instances of neurological complications 

(Guillain-Barré syndrome) and was discontinued. 

Some individuals speculate that formalin, used to 

inactivate the virus, may have played a role in the 

development of this complication in 1976. One of 

the reasons it takes a few months to develop a 

new vaccine is to test the vaccine for safety to 

avoid the complications seen in the 1976 vaccine. 

Individuals with active infections or diseases of 

the nervous system are also not recommended to 

get flu vaccines.

Early in the spring of 2009, H1N1 flu virus was first 

detected in Mexico, causing some deaths among 
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a "younger" population. It began increasing 

during the summer 2009 and rapidly spread to 

the U.S. and to Europe and eventually worldwide. 

The WHO declared it first fit their criteria for an 

epidemic and then, in June 2009, the WHO 

declared the first flu pandemic in 41 years. There 

was a worldwide concern and people began to 

improve in hand washing and other prevention 

methods whi le  they awaited vacc ine 

development. The trivalent vaccine made for the 

2009-2010 flu season offered virtually no 

protection from H1N1. New vaccines were 

developed (both live and killed virus) and started 

to become available in Sept. 2009-Oct. 2009. The 

CDC established a protocol guideline for those 

who should get the vaccine first. By late 

December to January, a vaccine against H1N1 was 

available in moderate supply worldwide. The 

numbers of infected patients began to recede and 

the pandemic ended. However, a strain of H1N1 

was incorporated into the yearly trivalent vaccine 

for the 2010-2011 flu season because the virus 

was present in the world populations.

A new strain of swine flu, (H3N2)v, was detected 

in 2011; it has not affected any large numbers of 

people in the current flu season. However, 

another antigenically distinct virus with the same 

H and N components (termed H3N2 (note no "v") 

has caused flu in humans; viral antigens were 

incorporated into the 2013-2014 seasonal flu 

shots and nasal spray vaccines.

Why is swine flu now infecting humans?

avian or bird flu) becoming a major cause for 

influenza illness in humans.

First, the influenza viruses (types A, B, C) are 

enveloped RNA viruses with a segmented 

genome; this means the viral RNA genetic code is 

not a single strand of RNA but exists as eight 

different RNA segments in the influenza viruses. A 

human (or bird) influenza virus can infect a pig 

respiratory cell at the same time as a swine 

influenza virus; some of the replicating RNA 

strands from the human virus can get mistakenly 

enclosed inside the enveloped swine influenza 

virus. For example, one cell could contain eight 

swine flu and eight human flu RNA segments. The 

total number of RNA types in one cell would be 

16; four swine and four human flu RNA segments 

could be incorporated into one particle, making a 

viable eight RNA-segmented flu virus from the 16 

available segment types. Various combinations of 

RNA segments can result in a new subtype of virus 

(this process is known as antigenic shift) that may 

have the ability to preferentially infect humans 

but still show characteristics unique to the swine 

influenza virus (see Figure 1). It is even possible to 

include RNA strands from birds, swine, and 

human influenza viruses into one virus if a single 

cell becomes infected with all three types of 

influenza (for example, two bird flu, three swine 

flu, and three human flu RNA segments to 

produce a viable eight-segment new type of flu 

viral genome). Formation of a new viral type is 

considered to be antigenic shift; small changes 

within an individual RNA segment in flu viruses 

are termed antigenic drift (see figure 1) and result 

in minor changes in the virus. However, these 

small genetic changes can accumulate over time 

to produce enough minor changes that 

cumulatively alter the virus' makeup over time 

(usually years).

Second, pigs can play a unique role as an 

intermediary host to new flu types because pig 

respiratory cells can be infected directly with bird, 

human, and other mammalian flu viruses. 

Consequently, pig respiratory cells are able to be 

infected with many types of flu and can function 

as a "mixing pot" for flu RNA segments (see figure 

1). Bird flu viruses, which usually infect the 

gastrointestinal cells of many bird species, are 

shed in bird feces. Pigs can pick these viruses up 

Many researchers now consider that two main 

series of events can lead to swine flu (and also 



from the environment, and this seems to be the 

major way that bird flu virus RNA segments enter 

the mammalian flu virus population. Figure 1 

shows this process in H1N1, but the figure 

represents the genetic process for all flu viruses, 

including human, swine, and avian strains

Swine flu is presumptively diagnosed clinically by 

the patient's history of association with people 

known to have the disease and their symptoms 

listed above. Usually, a quick test (for example, 

nasopharyngeal swab sample) is done to see if the 

BT CHRONICLE Volume X, Issue I, 2015

How is swine flu diagnosed? patient is infected with influenza A or B virus. 

Most of the tests can distinguish between A and B 

types. The test can be negative (no flu infection) 

or positive for type A and B. If the test is positive 

for type B, the flu is not likely to be swine flu. If it is 

positive for type A, the person could have a 

conventional flu strain or swine flu. However, the 

accuracy of these tests has been challenged, and 

the U.S. Centers for Disease Control and 

Prevention (CDC) has not completed their 

comparative studies of these tests. However, a 

new test developed by the CDC and a commercial 

company reportedly can detect H1N1 reliably in 

about one hour; the test was formerly only 

available to the military. In 2010, the FDA 

approved a commercially available test that could 

detect H1N1 within four hours. Most of these 

rapid tests are based on PCRtechnology.

Swine flu is definitively diagnosed by identifying 

the particular antigens (surface proteins) 

associated with the virus type. In general, this test 

is done in a specialized laboratory and is not done 

by many doctors' offices or hospital laboratories. 

Techno ReviewTechno Review
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However, doctors' offices are able to send 

specimens to specialized laboratories if necessary. 

Because of the large number of novel H1N1 swine 

flu cases that occurred in the 2009-2010 flu 

season (the vast majority of flu cases [about 95%-

99%] were due to novel H1N1 flu viruses), the 

CDC recommended only hospitalized patients' flu 

virus strains be sent to reference labs to be 

identified. H3N2v flu strains and other flu virus 

strains are diagnosed by similar methods.

What is the treatment for swine flu ?

The best treatment for influenza infections in 

humans is prevention by vaccination. Work by 

several laboratories has produced vaccines. The 

first H1N1 vaccine released in early October 2009 

was a nasal spray vaccine that was approved for 

use in healthy individuals ages 2-49. The 

injectable vaccine, made from killed H1N1, 

became available in the second week of Oct. 

2009. This vaccine was approved for use in ages 6 

months to the elderly, including pregnant 

females. Both of these vaccines were approved by 

the CDC only after they had conducted clinical 

trials to prove that the vaccines were safe and 

effective. A new influenza vaccine preparation is 

the intradermal (trivalent) vaccine is available; it 

works like the shot except the administration is 

less painful. It is approved for ages 18-64 years.

Almost all vaccines have some side effects. 

Common side effects of H1N1 vaccines (alone or 

in combination with other flu viral strains) are 

typical of flu vaccines used over many years and 

are as follows:

Ÿ Flu shot: Soreness, redness, minor swelling at 

the shot site, muscle aches, low-grade fever, 

and nausea do not usually last more than 

about 24 hours.

Ÿ Nasal spray: runny nose, low-grade fever, 

vomiting, headache, wheezing, cough, and 

sore throat

Ÿ Intradermal shot: redness, swelling, pain, 

headache, muscle aches, fatigue

The flu shot (vaccine) is made from killed virus 

particles so a person cannot get the flu from a flu 

shot. However, the nasal spray vaccine contains 

live virus that have been altered to hinder its 

ability to replicate in human tissue. People with a 

suppressed immune system should not get 

vaccinated with the nasal spray. Also, most 

vaccines that contain flu viral particles are 

cultivated in eggs, so individuals with an allergy 

to eggs should not get the vaccine unless tested 

and advised by their doctor that they are cleared 

to obtain it. Like all vaccines, rare events may 

occur in some rare cases (for example, swelling, 

weakness, or shortness of breath). If any 

symptoms like these develop, the person should 

see a physician immediately.

Two antiviral agents have been reported to help 

prevent or reduce the effects of swine flu. They 

are zanamivir (Relenza) and oseltamivir (Tamiflu), 

both of which are also used to prevent or reduce 

influenza A and B symptoms. These drugs should 

not be used indiscriminately, because viral 

resistance to them can and has occurred. Also, 

they are not recommended if the flu symptoms 

already have been present for 48 hours or more, 

although hospitalized patients may still be 

treated past the 48-hour guideline. Severe 

infections in some patients may require 

additional supportive measures such as 

ventilation support and treatment of other 

infections like pneumonia that can occur in 

patients with a severe flu infection. The CDC has 

suggested in their guidelines that pregnant 

females can be treated with the two antiviral 

agents.

On Dec. 22, 2014, the FDA approved the first new 

anti-influenza drug (for H1N1 and other influenza 

virus types) in 15 years, peramivir injection 

(Rapivab). It is approved for use in the following 

settings:

Techno ReviewTechno Review
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Diarrhea, skin infections, hallucinations, and/or 

altered behavior may occur as side effects of this 

drug.

Adult patients for whom therapy with an 

intravenous (IV) medication is clinically 

appropriate, based upon one or more of the 

following reasons:

The patient is not responding to either oral or 

inhaled antiviral therapy, or

Drug delivery by a route other than IV is not 

expected to be dependable or is not feasible, 

or

The physician decides that IV therapy is 

appropriate due to other circumstances.

Pediatric patients for whom an intravenous 

medication clinically appropriate because:

The patient is not responding to either oral or 

inhaled antiviral therapy, or

Drug delivery by a route other than IV is not 

expected to be dependable or is not feasible.

Ÿ Swine flu is a respiratory disease caused by 
influenza viruses that infect the respiratory 

Ÿ

Ÿ

Ÿ

Ÿ

Ÿ

Ÿ

Swine flu (H1N1 and H3N2v influenza 
virus) facts

tract of pigs and result in a barking 
cough,decreased appetite, nasal secretions, 
and listless behavior; the virus can be 
transmitted to humans.

Ÿ Swine flu viruses may mutate (change) so that 
they are easily transmissible among humans.

Ÿ The 2009 swine flu outbreak (pandemic) was 
due to infection with the H1N1 virus and was 
first observed in Mexico.

Ÿ Symptoms of swine flu in humans are similar 
to most influenza infections: fever (100 F or 
greater), cough, nasal secretions, fatigue, and 
headache.

Ÿ Vaccination is the best way to prevent or 
reduce the chances of becoming infected with 
influenza viruses.

Ÿ Two antiviral agents, zanamivir (Relenza) and 
oseltamivir (Tamiflu), have been reported to 
help prevent or reduce the effects of swine flu 
if taken within 48 hours of the onset of 
symptoms.

Ÿ There are various methods listed in this article 
to help individuals from getting the flu.
The most serious complication of the flu is 
pneumonia.

Ÿ
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DEPARTMENT OF BIOTECHNOLOGY 
Ministry of Science & Technology 

Government of India 
Department of Biotechnology supports programmes in the area of Aquaculture  &  Marine Biotechnology, both 

of strategic and applied nature. It is proposed  to  invite  concept  notes  from  the  Scientists  /  Researchers,  

who  have  visible  and potential  leads  identified  from  the  marine  sources in  collaboration  through  a  

team  or institutions. It is desirable that the concept should focus on shrimp health as a broad area under which 

marine based and other compounds can be screened and developed as anti-viral against. The concept note 

received will  be  examined  by  the  Departmental  Committee  constituted  for  the  purpose.  The  theme 

based concept proposals should be submitted by giving emphasis on shrimp health as a broad area under which 

marine based and other compounds can be screened and developed as anti-viral against WSSV including 

phenoloxidase as target, immunostimulants and micro-biome in shrimp  and  modification,  improvement  and  

production of  all  these  products  attempting through Synthetic Biology approach.  The Department would 

also like to focus on Capacity Building in Marine Synthetic Biology for which separate concept notes are 

requested from the Scientists / Researchers. 

The concept note can be submitted in both soft and hard copies to Dr. S. U. Ahmed, Scientist “D”. Programme 

Scientist, (shahaj.ahmed@nic.in), with a copy to Dr. A. S. Ninawe, Advisor, DBT (ninawe.dbt@nic.in) on or 

before 30th June, 2015 in the prescribed format (attached). 

for more details you can subscribe on: http://www.dbtindia.nic.in
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Research CentreResearch Centre Genetic Diagnostic Center (GenDice)Genetic Diagnostic Center (GenDice)

Human diseases and suffering are as old as 

humanity. Genetic disorders, affecting successive 

generations are class of diseases that not only 

causes physical misery but also psychological 

trauma to the patient and his family. The 

distressing and disturbing truth in this sad saga is 

that in most of the cases there is no cure available 

for these diseases and hence prevention of the 

inheritance of such diseases becomes absolutely 

essential. More than 10, 000 genetic disorders 

prevail in Human population whose diagnosis, 

study and analysis is important to overcome the 

major challenges into healthcare and allied areas. 

Molecular Medico-genetics is a new, emerging 

discipline which is clinical application of nucleic 

acid technologies to elucidate, diagnose and 

monitor disease state.

Gujarat Genetic Diagnostic Center - GenDiCe is a 

joint init iative between Gujarat State 

Biotechnology Mission (GSBTM) and Zoology 

Department of Gujarat University. GenDiCe is a 

unique center dedicated to extend diagnostic and 

research activities in the areas of Human Genetics 

and it is in operation since 2009. GenDiCe is 

functional in the campus of Gujarat University.

The main objectives of the center are, 

i. To provide scientific infrastructure for 

facilitating genetic testing, 

ii. To reduce burden of genetic disorders 

and birth defects to the individual, the 

family and society in general, 

Introduction

iii. To screen affected population on basis of 

genetic abnormalities, 

iv. To create awareness of the psychosocial 

and physical impact of genetic disorders 

and birth defects in general population as 

well as in health professionals, 

v. To provide genetic diagnostics services to 

wider section of society, using 

“Cytogenetics and Molecular genetic 

Methods”, creating network of genetic 

diagnostic facilities in the state, 

vi. To provide training in the field of 

diagnosis of genetic disorders and 

develop skilled manpower. 

The Centre has been undertaking and will further 

focus on following activities, 

Ÿ Genetic counseling for various genetic 

disorders,

Ÿ Molecular Diagnosis of Infectious diseases 

and predisposition, 

Ÿ Chromosomal analysis for various genetic 

disorders,

Ÿ DNA profiling and related services

Ÿ Phenotype Genotype co-relation and 

phylogenetic studies in human population

Ÿ Population Screening Programs

Ÿ Training, Awareness and networking

Diagnostic services of Center
Patients from all over the Gujarat with different 

queries are referred to the center for diagnosis. 

Activities

9
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Research CentreResearch Centre
Various diagnostic tests are available at center and in collaboration with private institutes. They are 

mentioned below:

Cytogenetics: Karyotype, FISH

Molecular cytogenetics: PCR/RFLP/Sequence based diagnosis

Biochemical: G-6-PD, Creatinine Kinase, Myoglobin, 
Phenylketonuria and Complete Blood Count

Hormonal assay: Thyroid function tests, FSH, LH, E1, E2, 
testosterone, progesterone & prolactin

Physiological assay/other: Male infertility (Semen analysis) & 
female infertility (cervical mucus)

Supported research studies

S k i l l  D e v e l o p m e n t  i n  G e n e t i c  
Diagnostics: GenDioT

Various awareness programmes are being 

organized by the in terms of lecture series for 

students and doctor's meet for clinicians from 

various fields of medicine. Beside diagnosis of 

genetic disorders, center is also involved in 

providing technical support to the students for 

completion of their degree. More than 15 Ph.D., 

M.Phil. and M.Sc. students have finished their 

degree and some are pursuing from the center.

To generate skilled manpower in genetic 

diagnostic capabilities, training program is 

conducted by GSBTM in collaboration with other 

institutes. It is imparted to practicing government 

doctors, researchers etc.wherein government 

doctors, researchers have taken training on the 

subject of genetics and molecular diagnostics Till 

date, 4 GenDioT programs have been organized 

in which over 60 participants including doctors, 

tutors, lecturers, research fellows & Ph.D. 

students have taken hands on training. 

Department of Zoology – School of Science 

(Gujarat University) and Gujarat Cancer Research 

Institute - Ahmedabad are the training centers for 

this specialized program.

The center owns facilities like doctor's counseling 

room, blood collection and patients examination 

room, cell biology lab, culture lab, molecular 

biology lab, endocrine lab, biochemical 

pathology lab. Karyotype analysis room, 

microscopy room, HPLC and Semen analysis 

room, instrument room.

Scientific Infrastructure

10

The center has various equipments listed below:

Sr. No. Equipment List 

1 Electron Microscope (Zeiss EM 900) 

2 Image Analysis system (IBAS 2000) 
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Sr. No. Equipment List 

3 Zeiss Axiophot Dual (Zeiss) 

4 LeitzWetzlar Fluorescence Microscopes 

5 IKAROS Semi automated Karyotyping system (Metasystem) 

6 Thermal Cycler (Biorad) 

7 Computer Assisted Semen Analyzer (CASA) 

8 Gamma Counter (Beckman) 

9 Microfuge (Sigma 113) 

10 UV-transilluminator (Consort) 

11 Cold Centrifuge (Sigma Laborzentrifugen) 

12 Electrophoresis unit (Biorad) 

13 Inverted Microscope (Micro Star) 

14 Gel Dryer (Biorad -583) 

15 PAGE Unit (Biorad) 

16 Vacuum Blotter (Biorad - 785) 

17 Hybridization Oven  (WTB binder) 

18 CO2 Incubator (Napco) 

19 BOD Incubator – (SEW) 

20 Ultra Low Freezer -850 C (RUA Instruments) 

21 Sequi – Gen GT Nucleic acid Electrophoresis (Biorad) 

22 Semi autoanalyser 

23 Blood Cell counter  (Sysmax KX21) 

24 ELISA (Merck) 

25 Lyophilizer 

 

Database of Genetic Disorders of Gujarat
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Sr.No. MOUs Name and address of the institute 

1 Dr. Gaurang Banker 
(Pediatrics and Genetic 
disorders) 

Aditya Clinic 
P.K. House, Second floor, Ellisbridge, Ahmedabad 

2 Dr. Sujal 
Munshi(Gynecologist) 

Munshi Hospital 
50, Pritamnagar, Elisbridge, Ahmedabad-06 

3 Dr. Chitanya 
Nagori(Gynecologist) 

Dr. Nagori’s Institute for Infertility and IVF, 
Kedar Building, 2nd Floor, Ambawadi, Ahmedabad-06 

4 Mr. Ashok Patel(Infertility) Indian Spermtech, Sperm Bank & Research Institute 
2nd floor, Agrawal Chambers,opp, Townhall, Ellisbridge, Ahmedabad-06 

5 Dr. Himanshu 
Bavishi(Gynecologist) 

Bavishi Fertility Institute 
Next to Adani CNG Station, Paldi cross roads, Paldi, Ahmedabad-07 

6 Dr.J.J Mehta (Muscular 
Dystrophy) 

Indian Muscular Dystrophy Society,(IMDS) 
16, TolaK nagar, Nr, Mahalaxmi Cross Road, Paldi, Ahmedabad-07 

7 Dr.Banshi Saboo 
(Diabetologist) 

DIA CARE Clinic 
2,Gandhi park,Nr. Nehrunagar crossroad, 
Ambawadi,Ahmedabad-15. 

8 Dr.Manish Banker 
(Infertility and other gynaec  
problems) 

Nova Pulse IVF Pvt. Ltd. 
108, Swastik Society, B/h. St. Xavier’s Ladies Hostel, Navarangpura, 
Ahmedabad-09  

9 Dr.Madhuben R.Naik Indian Red Cross Society (IRCS),  
Ashram  Road, Old Wadaj, Ahmedabad-380013. 

10 Dr.Sandip Shah 
(Pathologist and 
Immunologist) 

Supratech Micropath,  
Near Parimal Garden, Ahmedabad. 

11 Dr.P.L. Sachapara Samarpan Hospital, Madhavjyot, Kalubha road, Bhavnagar, Gujarat, India 

 

Networking (Memorandum of Understandings - MOUs)
Networking and collaborations were done with the known institutions and hospitals. Collaborations 
were done, in terms of Memorandum of Understanding (MOU) as following:
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Mr. Priyank Shah
Greenfield Biotech

(Plant Tissue Culture Unit)
1243, Nr. Toll Plaza, Adalaj-Kalol Highway,

At.Post. Shertha, Dist.Gandhinagar.382423.

Contact No.-09924184406

Email-priyankshah@greenfieldbiotech.com; 

Web-www.greenfieldbiotech.com

Greenfield Biotech 

“As the name suggests Biotechnology combines 

biology and modern technology for human 

welfare” –With inspiration from this statement, 

He started his career in the field of Biotechnology 

and done graduation in 2009 and Masters from 

Department of Biosciences, Sardar Patel 

University in 2011.

He was selected as a Joint General Secretary of 

Sardar Patel University Biological Society for the 

year 2010-2011. During this period he carried 

out, 6 months research work on the Isolation And 

Functional Characterization Of Efflux Pump 

Genes From Vibrio Isolates at Molecular Biology 

Of Diseases Lab, Dept. of Human Health & 

Diseases, IIAR, Koba, Gandhinagar From 

December 2010 to April 2011, Attended National 

Symposium on TRENDS IN BIOLOGICAL SCIENCES 

at B.R.Doshi School of Biosciences, Sardar Patel 

University in Jan2011, Summer training in DNA 

Division, Forensic Science Laboratory (FSL), Govt. 

Of Gujarat, Gandhinagar in May, 2010, also 

worked as a trainee in two projects of Gujarat 

State Biotechnology Mission, Govt. Of Gujarat in 

the year 2010 namely –

(1) “ Establishing Gene bank Of Plants and Study 

the Genetic Diversity According to Habitat in the 

Same Species Of plant” at Forest Research 

Institute, Gandhinagar, 

(2)Isolation & Identification of New Bacterial 

Species & Production Of Bacterial Gene Bank at 

GGI Lab, FSL, Gandhinagar,

Ÿ Agriculture is the backbone of India's 

economic activity and our experience during 

the last 50 years has demonstrated the strong 

correlation between agricultural growth and 

economic prosperity. The present agricultural 

scenario is a mix of outstanding achievements 

and missed opportunities. If India has to 

emerge as an economic power in the world, 

our agricultural productivity should equal 

those countries, which are currently rated as 

economic power of the world. We need a new 

and effective technology which can improve 

continuously the productivity, profitability, 

sustainability of our major farming systems. 

One such technology is the Plant Tissue 

Culture technology.

Ÿ India stood first in Banana production and 

contributes almost 25% of total banana 

production in the world and also according to 

recent survey on banana productivity Gujarat 

stood first among all the larger banana 

producing states in India like Maharashtra.

Attended National Level Seminar On 'Mission To 

Molecular Biology' and also participated in poster 

presentation on Genetically modified Foods at 

N.V. Patel Science College, Sardar Patel University, 

Gujarat in the year 2009, Attended National Level 

Science Symposium On 'Recent Development In 

Sciences' & Participated in Poster Presentation at 

Christ College, Rajkot in the year 2008.So, as a 

Master in Biotechnology he wants to use his 

knowledge for human welfare and wants to build 

his career in plant tissue culture with following 

thoughts in his mind.

12



The objective of this project is the large scale 

commercial propagation and distribution of high 

quality, disease-free, uniform, reliable and cost 

effective banana plant material based on plant 

tissue culture which can be multiplied under a 

controlled environment, anywhere, irrespective 
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of the season and weather, on a year-round basis 

and to create new opportunities in global trading 

for producers, farmers, and nursery owners, and 

for rural employment without compromising on 

quality.

Plant Tissue Culture

History of Plant Tissue Culture

Plant Tissue Culture is culturing of any part of the 

plant in a specially defined growth media under 

aseptic laboratory condition in Petri dishes, test 

tubes or in any other suitable glass containers.

Ÿ The large scale commercial propagation of 

plant material based on plant tissue culture 

was pioneered in the USA. 

Ÿ During the last thirty years, tissue culture-

based plant propagation has emerged as one 

of the leading global agro-technologies. 

Ÿ Between 1986 and 1993, the worldwide 

production of tissue cultured plants increased 

50%. 

Ÿ In 1993, the production was 663 million 

plants. By 1997, production had risen to 800 

million plants. During 1990–1994, the 

micropropagation industry declined in 

Europe, mainly due to production shifting to 

developing countries, but since then because 

of the demand for high quality and number, 

production in European countries has 

increased. 

Ÿ Since 1995, production has increased by 14% 

in Asian countries, mainly due to the market 

entry of China, while the increase in South and 

Central America was from production in Cuba

Ÿ More recently, some companies from Israel, 

the USA and UK have shifted their production 

requirements to Costa Rica and India.

Ÿ Tissue cultured plants have as yet to reach 

many growers and farmers in the developing 

countries.

-75% Shed Net House

Govt. Approved 
Hitech Biotech Laboratory Fan &Pad System Green House  

13
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Stages of Tissue Culture Process
Preparation of nutrient medium

Media Preparation Media Sterilization

Explants Preparation and Disinfection
Inoculation

Development of plants in a Growth Room

14



Hardening of micro plants
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Hardened Plants

 

-
 

Fan & pad System 
Green House   

Acclimatization
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Farmer Awareness Programs

Company Profile
As the name suggests “Biotechnology -combines 

biology and modern technology for human 

welfare” 

 

With inspiration from this statement, we have 

started Greenfield Biotech in the green and the 

capital city of Garvi Gujarat in the year 2012 with 

very strong Biotechnology background and with 

initial production capicity of 2.5 million plants per 

anum. The objective of this project is the large 

scale commercial propagation and distribution of 

high quality, disease-free, uniform, reliable and 

cost effective banana plant material based on 

plant tissue culture which can be multiplied under 

a controlled environment, anywhere, irrespective 

of the season and weather, on a year-round basis 

and to create new opportunities in global trading 

for producers, farmers, and nursery owners, and 

for rural employment without compromising on 

quality.

The partners of M/S Greenfield Biotech have more 

than 15 wigha of land at the post Shertha which is 

about 8 km far from Gandhinagar, which includes 

1000 sq.mtrs of fan&pad system greenhouse, 

4500Sq.mtrs of nethouse and 600Sq.mtrs of 

laboratory building. It is very benificial for plants 

that these three are best examined at a single 

place by scientists of Greenfield Biotech and that 

ensures the best quality of our plants.

Product Profile
Main product of Greenfield Biotech is tissue 

cultured planting material of G9, Robusta, 

Williums, Mahalakshmi Banana Plants and have 

the following characteristics. 

 

Rapid multiplication :
Micro-propagation offers rapid multiplication of 

desired plant species. 

Requirement of only limited number of explants :
Small pieces of plant (explants)/tissue can be used 

to produce a large number of plants in a relatively 

small space.

Uniform or true to type plants :
Micro-propagation provides a high degree of 

phenotypic/physical uniformity. Since the 

production cycle takes place under controlled 

conditions, proper planning and scheduling 

based on the market demand is possible. The 

resulting product has very high degree of 

uniformity compared with traditionally 

propagated plants.

Germplasm storage: 
Plants can be stored in vitro in a small space and 

less labour is required for maintenance of stock 

plants.
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Disease free planting material:
Plantlets produced by tissue culture are usually 

disease free with proper diagnosis and 

treatments, elimination of fungus, bacteria and 

virus prior to large scale propagation is possible. 

With the help of serological and molecular 

technique it is possible to index virus of mother 

plant/explant which is to be used for mass 

multiplication.

Growth manipulation:
Nutrient levels, light, temperature and other 

factors can be more effectively controlled to 

manipulate the growth, multiplication and 

regeneration.

Round the year production:
Micro-propagation is independent of season. As 

micro - propagation could be carried out 

throughout the year; production cycle can be 

scheduled to meet peak demands.

 

For species that have long generation time, low 

levels of seed production, or seeds that do not 

readily germinate, rapid propagation is possible 

through tissue culture.
 

The time required is much shortened, no need to 

wait for the whole life cycle of seed development.

Greenfield Biotech has developed its market and 

has been giving good quality of banana planting 

material to farmers in following banana 

producing areas since last three years.

Gujarat
-Dholka, kheda, Anand, Baroda, Bharuch, 

Ankleshwar, surat, Narmada, Bhavnagar, Amreli 

Districts.

Uttarpradesh
-Barabanki(Lucknow)

Madhyapradesh And Maharashtra

Corporate Office ....
A- 142, First floor, Infocity Supermall – I

Infocity - Gandhinagar – 382002

Gujarat India

Phone - 079-40327487

 

Plant Tissue Culture Unit ....
1243,  Near Toll booth

AdalajKalol Highway

Shertha Village

Dist. Gandhinagar – 382423

Gujarat.India

Contact
Priyank Shah
MSc. (Biotechnology)

Mobile- 09924184406

Once upon a time in biotech
1994
Ÿ First FDA approval for a whole food produced 

through biotechnology: FLAVRSAVR™ 

tomato.

Ÿ Dr. Mary-Claire King at the University of 

California, Berkeley, discovers the first breast 

cancer gene, BRCA1.

Ÿ The FDA approves a genetically engineered 

version of human DNase, which breaks 

downprotein accumulation in the lungs of 

cystic fibrosis patients. 

Ÿ BST commercialized as POSILAC bovine 

somatotropin.

1995
Ÿ The first baboon-to-human bone marrow 

transplant is performed on an AIDS patient.

Ÿ The first full gene sequence of a living 

organism other than a virus is completed, for 

the bacterium Hemophilusinfluenzae.

Ÿ The first vaccine for hepatitis A is developed

Ÿ Gene therapy, immune system modulation 

and recombinantly produced antibodies 

enter the clinic in the war against cancer.

Ÿ A European research team identifies a genetic 

defect that appears to be the most common 

cause of deafness.

17
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An article based upon data accumulated and 
analyzed by team of Gujarat State Biotechnology 
Mission, Department of Science and Technology, 
Government of Gujarat, Gandhinagar.

Industries play vital role in development and 

progress of any region and respective sector. 

Industrial development of a particular sector puts 

regional development in motion by product 

research and development revenue generation, 

employment generation and supports small scale 

industrial development too. Industry also provide 

scope of innovation and new product discoveries. 

Biotechnology possess potential to answer bigger 

challenges against mankind like feeding, 

healthcare, agriculture and environment.  

Realizing this potential lots of growth in 

Biotechnology sector industry. Gujarat State has 

shown remarkable growth in Biotech industry. 

State has attracted many industries and 

investments in Biotech sector due to its friendly 

policies and convenience. Today Gujarat has 

taken its place in top 5 Biotech destination in 

India. This article provides a bird eye view of 

Biotech Industry scenario of Gujarat.

   

Today, the Biotech Industrial sector of Gujarat is 

having around 151 industries. Present analysis is 

done on the bases of dividing industries on the 

bases of different sectors of Biotechnology 

inc lud ing  Agr i cu l tu re  B io techno logy,  

Pharmaceutical and Healthcare Biotechnology, 

Bio-serv ices,  Industr ia l  B iotechnology,  

Environmental Biotechnology, Bioinformatics and 

Food Biotechnology. 

Agriculture plays major role in economy of State 

and Nation. Biotechnology has made its mark in 

bringing revolution in Agriculture sector in terms 

of products and applications. It is apparent by 

maximum (64) industries in Agriculture 

Biotechnology sector that it is the most preferred 

one followed by Pharma and Healthcare 

industries (38). Agriculture as well as Pharma and 

Healthcare sector has many publically established 

products and still lots of innovation in sector is 

taking place. Lots of research and innovation is 

taking place in Industrial and Environmental 

Biotechnology sectors and has attracted 

venturers. Presently there are 14 companies 

working in Industrial sector and 6 companies are 

working in the direction of Environmental 

Biotechnology sector. Bioinformatics and Food 

Biotechnology is newly emerging and rapidly 

growing sectors of Biotechnology. Currently there 

are 2 companies working in Bioinformatics and 

one in Food Biotechnology sector.
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School of Life Sciences, Central University of Gujarat, Gandhinagar

The Central University of Gujarat - CUG has been 

started at Gandhinagar, Gujarat. The mission of 

CUG is to provide access to quality education and 

create opportunities for encouraging students to 

effectively engage with emerging innovations 

and technological challenges, international 

competitiveness and leadership in thought as 

well as in action. CUG is also conscious of the 

importance of developing entrepreneurial and 

scholastic abilities for creation of knowledge, 

wealth and prosperity for the country as well as 

peace and happiness for human beings.

The vision of CUG is to establish itself as a centre 

of excellence with social commitment by 

integrating modern, scientific and technological 

knowledge and skills with the basic human ethos 

and values. The University shall set forth a model 

in teaching, research and personality 

development and create skilled human resource 

with a sense of responsiveness towards society, 

the country and the world at large.

The motto of the University is to provide a Global 

Platform for Knowledge and Employability to the 

students along with society and industry 

interface. Core objectives of CUG includes 

dissemination and advancement of knowledge by 

providing instructional and research facilities in 

various branches of learning. Making special 

provisions for integrated courses in humanities, 

social sciences, science and technology in 

educational programmes. Taking appropriate 

measures for promoting innovations in teaching-

learning methods and interdisciplinary training 

and research. Educating and training human 

resource for the country's development. 

Establishing academic-industries partnership to 

promote advancements in science and 

technology. Paying special attention to the 

improvement of social and economic conditions 

and welfare of the people, especially pertaining 

to their intellectual, academic and cultural 

development.

With a global scale vision as well as to provide 

global opportunities and exposure CUG has 

started School of Life Sciences. The School of Life 

Sciences offers programs of study leading to the 

award of M.Sc. and M.Phil.-Ph.D. degrees in Life 

Sciences. The students are offered two semesters 

of pre- M.Phil./Ph.D. courses work covering 

various aspects of advances in research in Life 

Sciences. The nature of courses is of 

interdisciplinary where in courses work intricately 

incorporate subjects like chemistry, physics, basic 

mathematics and computer science in view of 

close interface between biology and other 

streams of sciences. The School has well equipped 

Central Instrumentation Facility (CIF) to support 

the experimentation and ensure high quality of 

research. Additionally, our laboratories are well 

equipped to perform advanced research on 

inflammatory pathologies, Cancer Biology, Plant 

virology, Tissue Engineering and Nano-

Biomaterials.

Faculty members of School of Life Sciences are 

well experienced and having dynamic vision. 

Dr.Rana P Singh is the Adjunct Professor and Dean 

of School of Life Sciences. His research interest is 

in Carcinogenesis, Tumor Micro environment, 

Cancer Prevention and Therapeutics. Dr.Umesh C. 

S. Yadav, serves as an Assistant Professor. His 

research interest is in understanding the 

molecular mechanisms of cytotoxicity leading to 

chronic inflammatory diseases including diabetic 

and cardiovascular disorders, and asthma and 

COPD. Dr.Achuit K. Singh is an Assistant Professor 

(on contract). His research interest in in the fields 

of Molecular biology of plant-virus interactions; 

genetically engineered viral resistance in plants; 

analysis of genes of plant viruses and the use of 

viral vectors for gene silencing in plants.

The current research activities that are going on in 

the SLS include:

1) Carcinogenesis, Tumor Micro environment, 

Cancer Prevention and Therapeutics

2) Understanding the molecular mechanisms of 
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cytotoxicity leading to chronic inflammatory 

diseases including diabetic and cardiovascular 

disorders, and asthma and COPD.

3)  Molecular biology of plant-virus interactions; 

genetically engineered viral resistance in 

plants; analysis of genes of plant viruses and 

the use of viral vectors for gene silencing in 

plants.

4)   Tissue Engineering and Nano-Biomaterials.

Laboratory facility of department is well equipped 

to carry out Molecular level work. Key features of 

the laboratory includes laminar room for sterile 

preparations during experiments. Plant Tissue 

Culture facility also has been developed with all 

necessary major and minor instruments. The 

laboratory is facilitated with required preparative, 

measuring and assessment instruments.

The central facility of CUG including School of Life 

Sciences, provides an opportunity for student 

placement, for which dedicated Placement Cell 

has been developed. It provides facility for both 

recruiters and students on campus. Students who 

expect to graduate from the University by the end 

of the academic year and are seeking 

employment may register for campus placements 

with this office. The registration is valid for one 

academic year. Generally this registration is done 

during the month of August. Each registered 

student gets 'Placement Registration (PR) 

Number' to access the placement notices, 

company announcements and to upload 

resumes. University provides Campus placement 

facility too.
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Transcriptome Profiling of Horn Cancer in 
Kankrej Bullock

A research project carried out by a team of 
Department of Animal Biotechnology, 
College of Veterinary Science and Animal 
Husbandry Anand Agricultural University, 
Anand.

Bullocks are a part of human life and used for 

different purposes in India, where it affects 

approximately 1% of the cattle population. It is 

generally unilateral and is encountered in cattle 

between 5-10 years of age. The castrated bullocks 

appear to be very susceptible than bulls and cows. 

In India two third of the total energy input in 

farming is derived from by bullocks. The condition 

is mostly seen in working bullocks at the prime of 

their life and adversely affects the health of the 

animals by reducing the working capacity and 

proves ultimately fatal. Incidence of squamous 

cell carcinoma of the horn is highest amongst the 

reported tumors. Kankrej bullocks are found to be 

most susceptible to cancer of horn.

A research work has been carried out on 

Transcriptome Profiling of Horn Cancer in Kankrej 

Bullockby Dr. Chaitanya G. Joshi, Professor and 

Head and Project co-ordinator along with Dr. 

Prakash G. Koringa, Assistant Professorand 

Project Investigator; Dr. Subhash J. Jakhesara, 

Assistant Professor and Co Project Investigator; 

Mr. Ketan B. Padiya, Research Associate and Dr. 

Chandra Prakash Meshram, Research Associate; 

Department of Animal Biotechnology, College of 

Veterinary Science and Animal Husbandry Anand 

Agricultural University, Anand of Gujarat. 
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Mid part of the horn filled with Tumorous Mass, 
Loss of bony Sinusoidal Structure

Mid part of the horn filled with Tumorous Mass, 
Loss of bony Sinusoidal Structure

Histopathology of Cancerous Horn Tissue

Cancer tissue confirms considerably different 

expression patterns when compared to a normal 

stage. This includes not only up/down regulation, 

but also, the aberrant gene expression, the 

presence of different non-coding RNAs (ncRNAs), 
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pseudogenes expression and genes involved in 

unusual pathways. Microarray based expression 

analysis is limited to expression differences, and 

lacks important information on transcript 

sequence. They employ Roche 454 next 

generation sequencing platform to sequence 

Bosindicus cancerous and normal horn tissue 

transcripts.

High-throughput sequencing is a noteworthy 

technology, which allows direct and cost-

effective sequencing of DNA in a remarkable 

speed. The practical value of these technologies is 

unlimited. One of the applications is RNA-

Sequencing; also called RNA-Seq. RNA-Seq is a 

method to analyze the transcriptome in many 

different ways. The analysis of the transcriptome 

also includes the analysis of the messenger RNA 

(mRNA). The mRNA is the blueprint for our 

molecular machinery, and the analysis of it, is the 

basic component of gene expression profiling.

A collection of total 12 samples were made of 

horn normal (6) and horn cancer (6) in RNAlater® 

(Sigma) from a clinically affected Kankrej bullock, 

respectively from Rajkot, Gujarat, India and 

stored in liquid nitrogen. 

As per the objective 2 samples of horn normal (1) 

and horn cancer (1) are used for RNA-sequencing, 

10 samples of horn normal (5) and horn cancer (5) 

are used for real-time PCR validation 

.Transcriptome profiling is carried by using 

Genome Sequence r  F LX  Sys tem and  

bioinformatics analysis is done by using 

bioinformatics tools/software l ike CLC 

workbench, DNAstar and other software provide 

by the GS-FLX. Expression of gene is validated by 

using Real-Time PCR.

To find out biomarkers for HC for enabling 

diagnosis of HC at early age following steps needs 

to be followed.; Gene expression pattern will be 

validated on large number of samples of HC and 

HN using GenChip. 

SNPs will be validated on animals having horn 

cancer / operated for horn cancer against horn 

normal old animals in larger population. 

Future  Approach
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In simplified terms, 'Epigenetics' is the study of 

biological mechanisms that will switch genes on 

and off.Cells are fundamental working units of 

every human being. All the instructions required 

to direct their activities are contained within the 

chemical deoxyribonucleic acid, also known as 

DNA.DNA from humans is made up of 

approximately 3 billion nucleotide bases. There 

are four fundamental types of bases that 

comprise DNA – adenine, cytosine, guanine, and 

thymine, commonly abbreviated as A, C, G, and T, 

respectively.The sequence, or the order, of the 

bases is what determines our life instructions. 

Within the 3 billion bases, there are about 

20,000+ genes. Genes are specific sequences of 

bases that provide instructions on how to make 

important proteins – complex molecules that 

trigger various biological actions to carry out life 

functions.

Think of the human life span as a very long movie. 

The cells would be the actors and actresses, 

essential units that make up the movie. DNA, in 

turn, would be the script — instructions for all the 

participants of the movie to perform their roles. 

Subsequently, the DNA sequence would be the 

words on the script, and certain blocks of these 

words that instruct key actions or events to take 

place would be the genes. The concept of 

genetics would be like screenwriting. Follow the 

analogy so far? Good. The concept of epigenetics, 

then, would be like 'Directing'. The script can be 

the same, but the director can choose to eliminate 

certain scenes or dialogue, altering the movie for 

better or worse.

Ÿ Epigenetics Controls Genes. Certain 

circumstances in life can cause genes to be 

silenced or expressed over time. In other 

words, they can be turned off (becoming 

dormant) or turned on (becoming active).

Ÿ Epigenetics Is Everywhere. What you eat, 

where you live, who you interact with, when 

you sleep, how you exercise, even aging – all 

of these can eventually cause chemical 

modifications around the genes that will turn 

those genes on or off over time. Additionally, 

in certain diseases such as cancer or 

Alzheimer's, various genes will be switched 
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into the opposite state, away from the 

normal/healthy state.

Ÿ Epigenetics Makes Us Unique. Even though 

we are all human, why do some of us have 

blonde hair or darker skin? Why do some of us 

hate the taste of mushrooms or eggplants? 

Why are some of us more sociable than 

others? The different combinations of genes 

that are turned on or off are what makes each 

one of us unique. Furthermore, these 

epigenetic changes can be inherited.

Ÿ Epigenetics Is Reversible. With 20,000+ 

genes, what will be the result of the different 

combinations of genes being turned on or 

off? The possible permutations are 

enormous! But if we could map every single 

cause and effect of the different 

combinations, and if we could reverse the 

gene's state to keep the good while 

eliminating the bad… then we could 

theoretically cure cancer, slow aging, stop 

obesity, and so much more.

Nutrition and the Epigenome

Figure: Nutrients from our food are funneled into 

a biochemical pathway that extracts methyl 

groups and then attaches them to our DNA.

Following is the table showing nutrients that 

effect our epigenome and the food they come 

from.

Nutrient Food Origin Epigenetic Role 
Methionine Sesame seeds, brazil nuts, fish, peppers, spinach SAM synthesis 

Folic Acid Leafy vegetables, sunflower seeds, baker's yeast, 

liver 

Methionine synthesis 

Vitamin B12 Meat, liver, shellfish, milk Methionine synthesis 

Vitamin B6 Meats, whole grain products, vegetables, nuts Methionine synthesis 

SAM-e (SAM) Popular dietary supplement pill; unstable in food Enzymes transfer methyl groups from SAM 
directly to the DNA 

Choline Egg yolks, liver, soy, cooked beef, chicken, veal 

and turkey 

Methyl donor to SAM 

Betaine Wheat, spinach, shellfish, and sugar beets Break down the toxic byproducts of SAM 

synthesis 

Resveratrol Red wine Removes acetyl groups from histones, 
improving health (shown in lab mice) 

Genistein  Soy, soy products Increased methylation, cancer prevention, 
unknown mechanism 

Sulforaphane Broccoli Increased histone acetylation turning on anti-

cancer genes 

Butyrate A compound produced in the intestine when 
dietary fiber is fermented 

Increased histone acetylation turning on 
'protective' genes, increased lifespan (shown in 

the lab in flies) 

Diallyl sulphide 
(DADS) 

Garlic Increased histone acetylation turning on anti-
cancer genes 

 

C o u r t e s y :  h t t p : / / l e a r n . g e n e t i c s . u t a h . e d u / c o n t e n t / e p i g e n e t i c s / n u t r i t i o n / ;  

http://www.whatisepigenetics.com/what-is-epigenetics/
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STATE NEWS

ZYDUS ROLLS OUT NEW BIOSIMILAR 
DRUG

ECOLI MAY HAVE CURE FOR DIABETES, 
SAYS STUDY

AHMEDABAD: Drug firm ZydusCadila launched 

biosimilar of Adalimumab, used for treatment of 

Autoimmune disorders, at a price much lower 

than the innovator drug in India. Developed by 

Zydus Research Centre, the biosimilar has been 

approved by the Drug Controller General of India 

and will be marketed under the brand name 

'Exemptia' at a cost that will be one-fifth of the 

innovator product Humira by AbbVie.The 

company has got approval for the product for 

four areas at present -rheumatoid arthritis, 

juvenile idiopathic arthritis, psoriatic arthritis and 

ankylosing spondylitis. The cost of the innovator 

product by AbbVie is USD 1,000 per vial. Our 

Exemptia will be available at one-fifth of its cost in 

India. It is the first biosimilar of Adalimumab," 

ZydusCadila Deputy Managing Director Sharvil P 

Patel told PTI. The company is also looking for 

approvals for three large indications - Crohn's 

disease, ulcerative colitis and plaque psoriasis. 

This therapy will offer a new lease of life to 

millions in India who did not have access to it so 

far.Nearly 12 million people suffer from 

Autoimmune disorders in India, out of which 10 

million suffer from rheumatoid arthritis, he 

added.The company is also looking at marketing 

its product globally.Biosimilars are biological 

products that are similar or highly similar to the 

originator products and have similar level of 

efficacy and safety.ZydusCadila currently employs 

over 16,000 people across the world and is 

targeting to achieve sales of over Rs 10,000 crore 

by 2015. 

The Times of India 10 December, 2015

VADODARA: Escherichia coli (E-coli) bacteria that 

are commonly found in the lower intestine could 

well be a potential cure for obesity. Researchers at 

M S University's (MSU) Department of 

Biochemistry have identified the role of E-coli in 

producing an antioxidant that reduces the 

damage caused by diabetes and regulates the 

levels of fructose and sucrose in the body. The 

strain of E-coli isolated by researchers is a subset 

of a bacterial species differing from other bacteria 

of the same species by some minor but 

identifiable differences. Using genetic 

modifications, this strain was made to produce 

the antioxidant Pyrroloquinolinequinone (PQQ) 

which is 5,000 times more potent than Vitamin C. 

PQQ also facilitates the growth of E-coli and has 

neuro-protective characteristics. To address the 

challenge of obesity, they had modified E-coli to 

convert dietary sucrose and fructose into 

prebiotic that helps in reducing the absorption of 

sucrose and fructose in the body thus helping in 

regulating type 2 diabetes and reducing obesity. 

Prebiotics are a special form of dietary fibre that 

helps in nourishing the good bacteria in the 

body,” said professorNaresh Kumar, principal 

investigator of the study. The modified strain of E-

coli can continuously secrete PQQ in the intestine 

for many weeks. The antioxidant also helps in 

reducing the impact of toxicants and pollutants. 

The strain could also fight a variety of bacterial 

infections. The researchers carried out 

experiments of rats and found regulated levels of 

fructose and sucrose after intake of the strain. 

They orally administered the E-coli mixed with 

water to obese rats. The Ecoli stayed in the 

intestine and consistently produced PPQ that 

converted the sucrose into prebiotic that 

regulated the sucrose level in the rats bodies 

along with reducing the impact of pollutants and 

facilitating damaged cell repair. It thus 

substantially reduced obesity. They will further 
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experiment on other animals before testing the 

same on humans. The E-coli bacteria can be 

administered in a capsule form for human 

consumption and will have a considerable effect 

on reducing obesity.” 

The Times of India, 5 December, 2014

AHMEDABAD: The world's first kidney transplant 

university in Ahmedabad, being built by Institute 

of Kidney Diseases and Research Centre (IKDRC) at 

the cost of Rs 50 crore, will prepare documentary-

based science evidence on transplants and new-

age techniques. IKDRC director Dr HL Trivedi said: 

"Transplantation is a 50-year-old science, but still 

there is no documentary-based evidence on 

procedures. Therefore, we'll conduct research 

programs in diabetic nephropathy, immunology, 

cell infusion, cell development and other key 

areas."  Dr Trivedi will be university's chancellor for 

five years and IKDRC deputy director Veena Shah 

will be the vice-chancellor. He said that the 

university, expected to come up on more than 25-

acre land near IKDRC, will offer courses on dialysis 

technology, anesthesia, clinical nursing, nurse 

technicians, immunology, biochemistry and other 

vital organs that are affected due to chronic 

kidney disease.

The Times of India 13 March, 2015

AHMEDABAD: City doctors have gifted a new life 

to five-year-old Moel Moses from Tanzania, who 

was diagnosed with Acute Myeloid Leukemia 

(AML), a type of aggressive blood cell cancer. 

Moses had recurring fever and fatigue and 

doctors in Tanzania asked his parents to consult 

doctors in Ahmedabad — as bone marrow 

transplant was the only cure.

The boy's stem cells did not match with his sister. 

There is only 25% chance of a sibling's stem cells 

matching that of the patient. Therefore, doctors 

at Apollo hospital decided to perform a 

haploidentical bone marrow transplant on the 

boy. This procedure involves taking transplant - 

with a 50% matching donor who could be either 

of his parent, in Moses case it was his mother.

RENAL TRANSPLANT  VARSITY TO 
RESEARCH ON NEW TECHNIQUES

AFRICAN BOY GETS RARE BONE 
MARROW TRANSPLANT IN CITY

“Only 1 in 1 lakh person suffers from acute 

leukemia, of which 40% people don't have a 

matching donor. Similarly, in this case, we had to 

opt for haploidentical transplant. The challenge 

was to make the 50% match work and fetch 

100% results," said Dr Arun Karanwal, medical 

oncologist and hematologist.

The Times of India March 16, 2015

Use of olive pomace or canola oil, instead of your 

commonly used refined cooking oils, can 

significantly decrease chances of type 2 

diabetesand cardiovascular diseases, a latest and 

first of its kind clinical study conducted on Indians 

showed. The study was conducted by Diabetes 

Foundation of India (DFI) and National Diabetes, 

Obesity & Cholesterol Foundation (N-DOC) along 

with Fortis C-DOC Centre of Excellence for 

Diabetes, Metabolic Diseases and Endocrinology. 

Around 90 people with fatty liver were enrolled 

into the study.The results of the trial, conducted 

over six months, demonstrated multiple health 

benefits, along with the possibility of averting 

several chronic and often lethal diseases, just by 

replacing commonly used refined oils with canola 

or olive pomace oils.  Estimates show that around 

one-third of the Indian urban population suffers 

from fatty liver, considered a major cause for 

multiple abnormalities such as clustering of 

abdominal obesity, high lipids, blood pressure, 

diabetes and inaction of insulin. Around 25-30% 

people in the national capital are found to be 

suffering from such syndromes.

The Times of India December 19, 2014

NEW DELHI: The government is set to come out 

with policies to introduce clean fuels such as 

biodiesel, bioethanol and electricity for public 

transport vehicles and school buses in big cities to 

tackle air pollution, road transport minister 

NitinGadkari said in the LokSabha on Thursday. 

Gadkari said his ministry had published a draft 

notification for allowing vehicles to run on 

biofuels, which will be finalized in one month. 

NATIONAL NEWS
OLIVE, CANOLA OIL USE CAN PREVENT 
DIABETES 

GOVERNMENT PLANS BIOFUEL BUSES IN 

BIG CITIES TO CURB POLLUTION
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Ministry sources said the final notification will 

help the introduction of the new and cleaners 

technologies. While it's not clear how the 

increased demand for biofuels would be met, the 

minister has earlier spoken about using solid 

waste from cities to produce biodiesel and 

sugarcane grown in northern states for making 

bioethanol.

The Times of India, 19 December, 2014

NEW DELHI: Now, consumers can call to directly 

report adverse reactions or their bad experiences 

from any medicine. The health ministry has 

launched a toll-free number where people can call 

and report the side-effects and problems faced by 

them along with details of the medicine, 

suspected to have caused the adverse reaction.  

The information received would be then screened 

and assessed by the Adverse Drug Reaction 

Monitoring Centers by using international 

parameters set  by the World Health 

Organisation(WHO), a senior official said. 

Thereafter, the analyzed information would be 

forwarded to the national coordinating centre, 

which maintains a database for adverse drug 

reactions (ADRs). The health ministry has also set 

up a steering committee which will periodically 

review the data and suggest any intervention that 

may be required, the official said.

The Times of India December 19, 2014

With the first successful double hand transplant, 

Indian doctors have registered a rare feat of 

carrying out the world's first hand transplant of a 

coloured skin and the first hand transplant in any 

developing country.So far, only 110 successful 

hand transplants have been done, since the first 

one in France 13 years ago, in USA, European 

countries, China and Australia. The honour for the 

rare feat goes to a team of surgeons at the Kochi-

based Amrita Institute of Medical Sciences. The 

transplant was carried out on January 12 and 13 

to a train accident victim – 30-year-old Manu, 

who received both the hands of a 24-year-old 

road accident victim. After 14 days post-surgery, 

both the hands have been accepted by the 

TOLL FREE NUMBER TO REPORT 
MEDICINES REACTION

I N D I A S  F I R S T  D O U B L E  H A N D  
TRANSPLANT SUCCESSFUL

recipient's body and he started regaining 

movements.Manu will be able to move his hands 

since his own muscles of the forearm are working 

to move the fingers. The sensations will return 

only slowly and is expected in three to four 

months. His immunosuppressant drugs (to 

prevent rejection of the transplanted hands) will 

have to be continued indefinitely, but at a 

reduced rate from three months. The entire 

expense for the transplant was borne by Mata 

Amritanandamayiu Math.This transplant has put 

the Indian scientific community among the 

league of a few developed nations in the field of 

composite tissue allotransplant.

DNA February 2, 2015

WASHINGTON: A new study has revealed that 

latent HIV may stay hidden in "quiet" immune 

cells, suggesting it may become possible to cure 

and not just control HIV. Researchers at 

Rockefeller University showed that drugs for HIV 

have become adept at suppressing infection, but 

they still can't eliminate it because the medication 

in these pills doesn't touch the virus' hidden 

reserves, which lie dormant within infected white 

blood cells. Author Lillian Cohn said that it has 

recently been shown that infected white blood 

cells can proliferate over time, producing many 

clones, all containing HIV's genetic code. Cohn 

added that however, they found that these clones 

do not appear to harbor the latent reservoir of 

virus, instead their analysis points to cells that 

have never divided as the source of the latent 

reservoir.HIV mostly targets CD4 T lymphocytes, a 

type of T cell involved in initiating an immune 

response, and when it does, it may produce an 

active infection, hijacking the cell to produce 

more copies of itself in order infect other cells, 

and killing it in the process. Antiretroviral drugs 

that suppress HIV infection work by disrupting 

this hijacking, but the virus may also fail to 

produce an active infection, remaining a quiet, 

tiny fragment of DNA tucked within the host cell's 

genome. If so, the drugs have nothing to disrupt, 

and the infection remains latent. If a patient stops 

taking antiretrovirals, the infection rebounds and 

it is truly amazing that the virus can give rise to 

AIDS 20 years after the initial infection, Cohn 

INTERNATIONAL NEWS
CURE FOR HIV ON CARDS AS HIDDEN 
VIRUS FOUND
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says.Cohn added that while they cannot rule out 

the possibility that a rare clone of cells may 

contain an active virus, it appears most likely that 

latent reservoir and the potential target for 

therapies meant to cure HIV resides in the more 

rare single cells containing unique integrations. 

The study is published in Cell. (ANI)

ANI February 1, 2015

AUSTRALIA:Australian researchers have 

developed the world's first bionic heart that 

pumps blood without a pulse and it could be 

ready for human trials within three years. If 

everything goes according to plan, the device 

could provide a real alternative to organ donation 

for the hundreds of people who are diagnosed 

with heart disease every year.In January, a 

combined surgical team from Brisbane, Texas, 

Sydney and Melbourne removed a sheep's heart, 

chosen for its similarity in chest size to women 

and children, and replaced it with the device.Dr 

DanielTimms, engineer fromBrisbanewho started 

the project in 2001 while studying at the 

Queensland University of Technology, said the 

device, known as BiVACOR, could last 10 years 

longer than previous artificial heart designs 

because of lack of wear and tear on parts. The 

bionic heart has a small bladed disk spins in the 

heart at 2,000 revolutions per minute to pump 

blood around the body without a pulse, a 

significant departure from traditional pulse-

based designs, which included balloon-like sacs 

to pump blood. 

The new device addressed the problem of wear 

and tear by using magnetic levitation technology 

to keep the components from touching. It means 

there's no wear and that's the key of the device - it 

WORLD'S FIRST ARTIFICIAL HEART 
WHICH WORKS WITHOUT BEATING

can actually last for up to 10 years or longer 

without wearing out. The time frame is three to 

five years before it could be ready for humans. 

Scientists need to test it for a year to confirm its 

safety and regulatory properties before 

implanting it to patients. According to 

researchers, at least $5 million is needed to take 

the device to clinical trials and Brisbane's Prince 

Charles Hospital has started a campaign to help. 

Professor John Fraser hopes similar collaborations 

between researchers from Australia and other 

parts of the world could develop other 

breakthroughs in artificial lungs or even improve 

upon on bionic heart design.

The team of specialists were recently awarded a 

coveted Centre of Research Excellence (CRE) grant 

by the National Health and Medical Research 

Council.

NDTV Food March 16, 2015

Women have been doing it for years, but now 

scientists have developed a birth control pill made 

from an Indonesian shrub that claims to be 99 per 

cent effective.The pill, which originally comes 

from the gendarussa plant weakens enzymes in 

sperm so a woman can't become pregnant from 

it.The shrub that the small tablet is made from, 

has already been used for years used by tribesmen 

on the island of Papua to prevent their wives from 

conceiving. The men would boil the plant in tea 

and use it as birth control to prevent 

conception.The drug was developed by Professor 

Prajogo or Airlangga University after he heard 

rumours of its outstanding, successful 

effects.Professor Prajogo has carried out 30 years 

of research, isolating the active ingredient, 

putting it into a tablet form, and carrying out 

clinical trials to prove its contraceptive effects.He 

is currently working on the dosage and thinks he 

will be able create a pill men can take just one 

hour before having sex. He conducted a few 

small, clinical trials on 350 men and found it to be 

effective 99 per cent of the time.It was also found 

that male fertility would return back to normal 

within a month of taking the pill. The only side 

effect experienced by some men was weight gain 

whilst on the pill and at least one participant saw 

an increase in two enzymes that indicate poor 

CONTRACEPTIVE PILL FOR MEN MADE 
FROM PLANT
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heart or liver functioning, although it was unclear 

whether this was due to the pill or another health 

issue.But overall, researchers found no obvious 

side effects and certainly none that rival those 

associated with female hormone-based 

contraceptive pills.

DNA, 6 December, 2014

ANI , 1:33 pm

POISONOUS MUSHROOMS MAY HELP 
TACKLE DEADLY DISEASE

WASHINGTON: In a new study, scientists have 

discovered that poisonous mushrooms could 

help batting deadly diseases.According to the 

Michigan State University scientists, toxic fungi 

contains an enzyme that is the key to its lethal 

potency. The results reveal the enzyme's ability to 

create the mushroom's molecules that harbor 

missile-like proficiency in attacking and 

annihilating a single vulnerable target in the 

human liver.The team revealed how the enzyme 

contributes to the manufacture of chemical 

compounds known as cyclic peptides, a favourite 

type of molecule that pharmaceutical companies 

use to create new drugs. Co-lead author Jonathan 

Walton said that these toxins survive the high 

temperatures of cooking and the acids of 

digestion, and yet they're readily absorbed by the 

bloodstream and go directly to their intended 

target. Hence, the findings could lead to single-

minded medicines with zero side effects.The 

enzyme the team discovered is called POPB, and it 

converts toxins from their initial linear shape into 

cyclic peptides, fortress-like molecular circles 

comprising eight amino acids.Harnessing the 

distinct properties of POPB would allow scientist 

to create billions of variant molecules, which can 

be tested against many different medical targets 

such as pathogenic bacteria and cancer.

The study is published in the journal Chemistry 

and Biology. 

December 5 ( )

A PROTEIN IS WHAT MAKES YOU 
SENSITIVE TO TOUCH

CHICKENS WERE FIRST DOMESTICATED 
IN CHINA

WASHINGTON: Scientists have revealed that they 

have identified the "mechanoreceptor" protein 

that mediates the sense of touch in mammals. 

Researchers at The Scripps Research Institute 

(TSRI) found that mice that lack the 

in their skin cells and nerve 

endings lose nearly all their sensitivity to ordinary 

light touch, but retain a mostly normal sensitivity 

t o  p a i n f u l  m e c h a n i c a l  s t i m u l i .  

ArdemPatapoutian, professor at TSRI and 

investigator with Howard Hughes Medical 

Institute, said that they can say with certainty that 

Piezo2 is the principal touch sensor in 

 ( )

Piezo2 ion-

channel protein 

mammals. 

Of the two newly identified ion-channel proteins, 

only Piezo2 was expressed significantly in the 

touch-sensing neurons that are based in the 

dorsal root ganglia of the spine and extend their 

nerve processes into the skin. That led 

Patapoutian to focus on it as the likely transducer 

for the mammalian sense of touch. The finding 

suggests that the detection of light, innocuous 

touch--which we commonly think of as the "sense 

of touch"--is mediated principally by one set of 

nerve ends using piezo2 ion channels. By 

contrast, stronger, pain-causing touch sensations 

appear to be mediated by a less force-sensitive set 

of nerve ends with their own ion channel 

proteins, which have yet to be discovered. The 

study was published in the journal Nature. 

December 4, 2014, 12:43 pm ANI

It might not answer the age-old question of 
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whether the chicken or the egg came first, but 

biologists have located the spot where they think 

the first domestic chickens appeared. Researchers 

claim to have found the earliest evidence for 

chicken domestication in an area around the 

Yellow River in northern China. They obtained 

DNA from 10,500 year old fossilised bones that 

confirmed they belonged to the same lineage as 

modern domestic chickens. The results show that 

the animals, found buried beneath a peat bog in 

China's Xushiui County, Hebei, are the oldest 

examples of domesticated chicken by several 

thousand years and traces of their genomes are 

still found in the birds sold in supermarkets today. 

It is thought that these birds spread out around 

Asia but later were bred with other ancient 

species of fowl to produce the modern 

domesticated birds that appear on our 

supermarket shelves today. The bones found in 

northern China were closely related to the red 

jungle fowl, Gallus gallusgallus. These are really 

exciting results as they suggest that societies with 

mixed agriculture developed in northern China 

around the same time they did so in the Near 

East.Our results these early domesticated 

chickens contributed to the gene pool of modern 

chicken populations. The scientists, whose results 

are published in the journal Proceedings of the 

National Academy of Science, sequenced the 

mitochondrial DNA from 39 chicken bones found 

at four different sites scattered around northern 

and east-central China. These ranged from being 

between 2,300 years old and 10,500 years old. 

The  re sea rche r s  then  compared  the  

mitochondrial DNA sequences with those from six 

different related fowl species along with ancient 

specimens found in Spain, Hawaii, Chile and 

Easter Island. Using phylogentic analysis, where 

the DNA was used to trace the evolutionary 

relationship between the species, the scientists 

found that the bones from the Chinese sites 

belonged to domestic birds.They were also closely 

related to taxonomic genus that includes modern 

domesticated chickens and wild red jungle fowl. 

The DNA sequences found in the oldest bones 

from northern China were found to represent 

three major groups of mitochondrial DNA that are 

present in the modern chicken gene pool. This 

suggests that there has been a continuous 

genetic line from these oldest domestic chickens 

and modern populations. 

The Economic Times, 1 December, 2014

london: Eternal youth could be one step closer 

following the successful transformation of old 

human cells into young ones.The process 

increases the length of the 'telomeres', which are 

the protective caps on the end of chromosomes 

that impact ageing and disease.Researchers in the 

US say the technique could extend human life and 

provide new hope for battling diseases that arise 

from old age. Telomeres - often described as 

being like the plastic caps on the end of shoelaces 

– help keep DNA healthy.These protective end 

caps become shorter with each DNA replication, 

and eventually are no longer able to protect DNA 

from sustaining damage and mutations, causing 

people to age.In young people, telomeres are 

about 8,000-10,000 organic molecules, or 

nucleotides, long.'Now we have found a way to 

lengthen human telomeres by as much as 1,000 

nucleotides, turning back the internal clock in 

these cells by the equivalent of many years of 

human life,' said Helen Blau of Stanford 

University.

The Times of India, 3 February, 2015

NEW YORK (AP) — A 1962 Nobel Prize for the 

discovery of the structure of DNA has sold at 

auction for $4.7 million, a world auction record 

for any Nobel Prize.Christie's says the gold medal 

won by James Watson was purchased Thursday 

by a buyer who wished to remain anonymous. 

HAVE RESEARCHERS FOUND THE KEY TO 
ETERNAL YOUTH?

NOBEL FOR DNA FETCHES $ 4.7 MILLION 
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The New York City auction house says it's the first 

Nobel medal to be offered at auction by a living 

recipient.Watson made the 1953 discovery with 

Francis Crick and Maurice Wilkins.He says part of 

the proceeds will go to the University of Chicago, 

Clare College Cambridge, Cold Spring Harbor 

Laboratory, Long Island Land Trust and other 

charities.Crick's Nobel Prize sold last year at 

Heritage Auctions for $2.2 million. He died in 

2004.Copyright 2014 the Associated Press. All 

rights reserved. This material may not be 

published, broadcast, rewritten or redistributed.

ANI – Sun 1 Feb, 2015

Scientists have discovered Microscopic fossils in 

Western Australia identical to bacteria living in 

deep sea mud off the west coast of South 

America. That may be the oldest species on the 

planet - a deep sea organism that has remained 

unchanged for more than two billion 

years.Scientists say the bacteria lived off 

sulphurous compounds in the mud. The fossils 

date from the Proterozoic eon before oxygen 

appeared in the air. Researchers believe the 

filament-like microorganisms have survived 

unchanged by living off the sulphurous 

compounds in sediments that were first laid 

down around 2.3 billion years ago.It seems 

astounding that life has not evolved for more 

than 2 billion years—nearly half the history of the 

Is this the oldest living species on Earth? 
Scientists discover organism that hasn't 
evolved for more than 2 BILLION years

Earth.

The scientists say the discovery also helps to 

support a central tenet in Charles Darwin's theory 

of evolution - that if there is no change in the 

physical environment of a well-adapted 

o r g a n i s m ,  i t s  b i o l o g y  w i l l  r e m a i n  

unchanged.'These microorganisms are well-

adapted to their simple, very stable physical and 

biological environment.'The international team of 

researchers, whose work is published in the 

Proceedings of the National Academy of Science, 

examined preserved fossils of ancient deep-sea 

bacteria that lived in the ocean mud off that now 

forms part of Western Australia around 1,800 

million years ago.These fossils, found in an area 

now known as Duck Creek, close to Nanutarra, 

Western Australia, were found to be identical to 

another fossilised bacterial community that lived 

500 million years earlier in what is now Turee 

Creek, in Karijini National Park, Western 

Australia.These were compared to modern 

microbes found living in mud off the coasts of 

Chile, Peru, the Galapagos Archipielago, Ecuador, 

Panama and Costa Rica by researchers from the 

University of Concepción in Chile.The scientists 

concluded that the modern bacteria were 

identical to the fossilised organisms found off the 

coast of Australia.This suggests the species was 

hugely successful around two billion years ago, 

flourishing in the sulphur rich environments that 

emerged before oxygen levels increased around 

the globe.

3 February 2015 GMT
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BioACorn was inaugurated at Manthan 
Narmada Lok-Vigyan Kendra, Rajpipla of 
District Narmada on December 15, 2014.

Development of Biotech Awareness Corners in 

different Community Science Centers established 

in different Districts of Gujarat by GUJCOST, is one 

of the key work under Biotechnology Awareness 

Cell of Gujarat State Biotechnology Mission - 

GSBTM, Gandhinagar. These BioACorns are being 

developed to spread awareness about 

Biotechnology and its diversified applications as 

well as to sensitize children and common people 

about the subject. BioACorn, GSBTM has 

developed 13 such centers so far. BioACorn, 
thRajpipla is 11  developed among them. 

Inauguration program was organized by team of 

ManthanLok-Vigyan Kendra. Dr. R. Sreedher, 

Media expert and Community Radio Practitioner, 

Ex. Director – All India Radio, Bhopal and Ex. 

Scientist E – DST, Government of India was 

present at Chief Guest of the program, Chair 

person of the Program was Shri A. K. Saxena, IFS, 

Mission Director, Gujarat State Biotehnology 

Mission, Department of Science and Technology, 

Government of Gujarat, Gandhinagar and Dr. 

Madhvi Joshi, Sector Specialist, Pharma and 

Healthcare, Gujarat State Biotehnology Mission, 

Department of Science and Technology, 

Government of Gujarat, Gandhinagar remained 

present as Guest of Honour along with Dr. Sumit 

Vyas, Research Associate, Biotechnology 

Awareness Cell of GSBTM. Other guests from 

Government and academic fraternity remained 

present. Around 60 students from different 

schools also remained present at the program. 

introduced center to students and other present 

guests. Dr. Madhvi Joshi, explained about 

Biotechnology and its applications in daily life, 

Goal and purpose of developing BioACorn as well 

as appealed to students and other present local 

authorities to take maximum advantage of the 

facility. Corner was inaugurated by Chief Guest of 

the program Dr. R. Sreedher. Present dignitaries 

and students visited the center. Everyone 

appreciated the approach and center.

Biotech Carnival 2015 and BioACorn, Palanpur 
inauguration was organized at District 
Community Science Center, Palanpur of 
Banaskantha District on January 3, 2015 

With an aim to spread awareness and 

sensitization of students and civilians, 

Biotechnology Awareness & Information 

Dissemination (BAID) Cell of Gujarat State 

Biotechnology Mission is developing Biotech 

Awareness Corner – BioACorn at different District 

Community Science Centers of GUJCOST. 
thBioACorn, Palanpur is the 12  such center which 

District level 'Biotech Carnival 2015' and 
Inauguration of Biotech Awareness Corner - 
BioACorn was held at District Community 
Science Center of Palanpur, Banaskantha 
District.

Inauguration of Biotech Awareness Corner 
– BioACorn at Rajpipla, District Narmada
Inauguration of Biotech Awareness Corner 
– BioACorn at Rajpipla, District Narmada
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The program started by welcoming the guests by 

offering bunch of flower and were honored 

traditionally by offering shawl. Dr. Sumit Vyas 

gave primary understanding of BioACorn and 

Student Interaction During Rajpipla BioACorn 
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was inaugurated on January 3, 2015 as a part of 

District level 'Biotech Carnival 2015', organized at 

Shri N. B. School of Science. Around 300 students 
th thincluding 150, 11  and 12  Biology students.  

to viewers. All present dignitaries and students 

appreciated the approach. After the completion 

of the parade formal welcoming and honoring of 

the guests was done by gifting showls. Mr. 

Science teachers from different schools also 

remained present on the occasion. BAID Cell team 

of GSBTM conducted various activities in the 

carnival. 

Shri HaribhaiChaudhri, State Home Minister of 

Central Government remained present as a Chief 

Guest of the program. Dr. Madhvi Joshi, Sector 

Specialist, Pharma and Healthcare and Project Co-

Ordinator BioACorn, GSBTM remained present as 

a Guest of Honor along with Dr. Sumit Vyas, 

Research Associate, BAID Cell. Other dignitaries 

i n c l u d e d  S h r i  S o m s i n h Z a l a ,  S h r i  

BharatbhaiThakor, Shri Hareshbhai, Formar BJP 

Vice President, Shri Gajendrabhai, Vice President; 

Shri AnkitbhaiThaker, City President; Shri 

BhagubhaiFugachhiya and Dr. Surendra Gupta 

remained present.

Carnival started with formal welcome speech. 

'Biotech Parade' – A March Past was organized. 

Five teams performed Biotech Parade. First team 

was representing structure of DNA by wearing 

Proms of four bases of DNA namely A, T, G and C. 

Other four teams represented four main sectors 

of Biotechnology including Agriculture, Marine, 

Industrial and Pharma. Team members of each 

team were wearing proms showcasing different 

products of each sector with respective banners 

and team leaders were walking with models of 

key products from each sector. It was an 

innovative approach to introduce Biotechnology 

BharatbhaiThakor, in his speech, welcomed the 

guests and students and asked every schools to 

take benefit of the facility. Dr. Madhvi Joshi gave 

introduction to Biotechnology subject by giving 

known and daily used examples like curd and 

banana. She also told that how Biotechnology 

can give answers to challenges faced by mankind. 

Chief Guest, Shri HaribhaiChaudhri, insisted on 

the importance of Biotechnology and 

appreciated the approach of BioACorn. He asked 

all the students and teachers to utilize the facility 

provided. After the formal speeches inauguration 

of the BioACorn was done by the hands of Shri 

HaribhaiChaudhri. He carefully looked at all the 

display and appreciated a lot. He also expressed 

his wish to visit GSBTM facility at Gandhinagar.

After the inauguration another activity named 

'Thread N DNA' and 'Click N Learn' were carried out 
th thwith 11  and 12  Biology students. Where 

students got clarity about DNA and tools and 

techniques used in Biotechnology research. 

Students felt happy and satisfied by getting more 

knowledge about Biotechnology and expressed 

joy to have such facility.

Biotechnology Awareness & Information 
Dissemination (BAID) Cell participation in 
State level Science Carnival 2015 (Festival of 
Science)
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Biotech Awareness team of Gujarat State 
Biotechnology Mission – GSBTM participated in 
Science Carnival 2015 from February 26 to March 
6, 2015.

Gujarat Council of Science City (GCSC) and 

Gujarat Council on Science & Technology 

(GUJCOST), working under the ages of 

Department of Science & Technology, 

Government of Gujarat had organized State level 

'Science Carnival 2005': An exposition for Science, 

Technology and society interface at Science City, 

Ahmedabad. This week long festival was started 

on February 26 and ended on March 6, 2015. This 

carnival was a prestigious scientific event with a 

series of scientific activities and programs 
thincluding 29  Gujarat Science Congress involving 

scientific organizations, schools and college 

students, eminent scientists and faculties of the 

State and country. GSBTM was invited to 

participate in this humble effort. Biotechnology 

Awareness & Information Dissemination (BAID) 

Cell, GSBTM participated in Science Carnival and 

displayed various cartoon based inforgraphic 

panels as well as models of various Biotechnology 

products and games. Students from different 

schools across Gujarat visited the carnival and 

were benefited.

Team of BAID Cell, GSBTM explained different 

concepts of Biotechnology and displayed 

products to coming visitors as well as conducted 

different activities with students. Key activities 

were 'Thread 'N' DNA – Explaining DNA by means 

of thread', 'Pass the Gene' game – A board game, 

which explains about Genetic Inheritance, 

Dominant-Recessive characteristics of gene 

expression. Different concepts and applications 

of Biotechnology were exhibited in the form of 

cartoon based stories. 

Different students, teachers from schools and 

colleges as well as from Biotechnology field 

visited the stall. Everyone appreciated the effort 

of GSBTM.

GSBTM has established Gujarat Institute of 

Bioinformatics [BITVirtual], a Multi-institutional 

E-Initiative to utilize the network infrastructure as 

a strategy to initiate Bioinformatics Research and 

Education in the state. Next generation 

s e q u e n c i n g  ( N G S )  t e c h n o l o g i e s  h a s  

revolutionized the field of genomics, enabling 

fast and cost-effective generation of genome-

scale sequence data with exquisite resolution and 

accuracy. However, the ever-increasing pace of 

NGS adoption presents enormous challenges in 

terms of data processing, storage, management 

and interpretation as well as sequencing quality 

control.

GSBTM facilities have been undertaking 

pioneering work in this modern area of science. 

Till now, NGS analysis of 5 prokaryotic genomes, 1 

mitochondrial genome, 1 eukaryotic genome, 8 

metagenomes, and 4 cancer samples has been 

performed or is in process. NGS has numerous 

applications if the data is analysed properly. It is 

visualized to develop skills and capabilities in 

Gujarat. As state agency for promoting 

Next Generation Sequencing - NGS 
Workshop
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biotechnology, GSBTM plans to take specific step 

for the same by making use of existing 

infrastructure of GSBTM. 

NGS data analysis poses a great challenge to 

researcher's due to lack of infrastructure and 

skills. It is important that requisite skills and 

techniques are developed by faculties and 

researchers of the state.  As an aim to develop 

these skills in the state players so that they start 

using it and develop the same among students, 

GSBTM conducted a workshop “NGS Data 

ana l y s i s  o f  M i c rob ia l  Genomes  and  
thMetagenomes” in two batches from 24  

th thNovember,2014 to 29  November, 2014 and 19  
rdJanuary,2015 to 23  January, 2015.

Total 35 participants including faculties, Ph.D. 

students and researchers were selected for the 

workshop. The workshop was visualized by Shri 

A. K. Saxena, IFS, Former Mission Director and Dr. 

SnehalBagatharia, Sector Specialist and 

Coord inator  -  B i tV i r tua l ,  Agr i cu l ture  

Biotechnology. The workshop was designed to 

provide hands-on training to participants and it 

was developed by team of BitVirtual including 

ZuberSaiyed, Research Associate, Inayat Shaikh, 

Senior Research Fellow, GarimaAyachit, Senior 

Research Fellow, AnkitaSoni, Junior Research 

Fellow and Abha Patel, Project Assistant (Research 

Cell). This program provided emphasis on 

teaching to work on linux systems. The workshop 

included sessions on converting File Formats, 

using Linux and scripting for NGS, Read Pre-

processing, Assembly of NGS Data, Annotation 

and Metagenomics.

Gujarat Integrated Bio Network [GIBioN]

Objectives
GIBioN aims towards 

generation of awareness 

related to Biotechnology 

Issues, honing the skills 

of students, generate 

enthus iasm in  the  

students of the state 

pursuing pure aspects of 

life sciences and create 

a n  i n s t i n c t  o f  

competitive excellence as also the higher virtue of 

knowledge sharing, co-operation & collaboration 

and Networking.

The State Level Event – 26th State level 
ndintercollegiate competitions was held on 22  

February, 2015 at P. S. Science & H. D. Patel Arts 
College, Kadi.

The programme commenced with an Inaugural 

session and was followed by Parallel Technical 

Sessions consisting of various competitions as 

elaborated here-below:

1. Seminar Presentation Competition for Second 

year B.Sc. Students [Topic: The Technique that 
changed scenario in Biological Sciences]

2. Seminar Presentation Competition for Third 

year B.Sc. Students [Topic: My Project Plan as a 
Future Biotechnopreneur]

3. Scientific Article Writing Competition for 

Third Year B.Sc. Students [Topic: “Health 
Related Banks: Future Needs”]
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4. Extempore Speech/Elocution for Third Year 

B.Sc. Students

5. Scientific Cartoon [BT toon] Competition for 

First or Second or Third Year B.Sc. Students on 

t h e  To p i c :  [ R o l e  o f  M i c r o b e s  i n  
SwachhataAbhiyan]

6. F.Y. B.Sc. Poster Presentation: [“KNOW” 
Ebola to “NO” Ebola]

7. Quiz on Biosciences

The day's programme concluded with a 

EVENT WINNERS NAME OF THE WINNER NAME OF COLLEGE 

T. Y. B. SC. 
SEMINAR 

PRESENTATION 

1st Chaitali Rahulkumar Patel J. and J. College of Science, Nadiad 

2nd Hemani Joshi Tolani Science College, Adipur, Kutch 

3rd Lavanya G Bhatt M. G. Science Institute, Ahmedabad 

S. Y. B. SC. 
SEMINAR 

PRESENTATION 

1st Hita Kamleshbhai Shah M. G. Science Institute, Ahmedabad 

2nd Vijayashri Iyer Govt. Science College, Khokhara, Ahmedabad 

3rd Vyoma R. Mistry 
Naranlala College of Professional & 

Applied Sciences, Navsari 

T. Y. B. SC. 
SCIENTIFIC 

ARTICLE 
WRITING 

1st Charmi K. Mehta M. G. Science Institute, Ahmedabad 

2nd Pooja Y. Shinde Pramukh Swami Science &H.D.Patel Arts College, Kadi 

3rd Mala G. Savalika 
Naranlala College of Professional & 

Applied Sciences, Navsari 

BIOQUIZ 

1st team 
Nisha Desai N.V. Patel College of Pure and Applied Sciences, 

VallabhVidyanagar Rajvee Shah 

2nd team 
Abdulkhalik Md. Y. Mansuri 

St. Xavier’s College, Ahmedabad 
Kinjal Shah 

3rd team 
Twinkle R. Patel Naranlala College of Professional & 

Applied Sciences, Navsari Rohan S. Sachan 

Scientoon 
[BTtoon] 

1st Aarti P. Chauhan H. N. S. B. Science College, Himmatnagar 

2nd Hemali Dineshbhai Patel J. and J. College of Science, Nadiad 

3rd Mrunali Thokdiwala Dept. of Biotechnology, VNSGU, Surat 

Poster 
Presentation] 

1st Abhishek B. Patel 
Naranlala College of Professional & 

Applied Sciences, Navsari 

2nd Niket Dasadiya Govt. Science College, Khokhara, Ahmedabad 
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Valedictory function where the results were 

announced admist a lot of enthusiasm and 

curiosity.

The Winners At 26th State Level Inter-Collegiate 

Competitions For Seminar Presentations, 

Scientific Article Writing, Extempore Elocutions, 

Bioquiz, Poster Presentation And Scientoon 

[Bttoon] Under The Aegis Of Gujarat Integrate Bio 

Network [Gibion] Conducted At P. S. Science & H. 
ndD. Patel Arts College, Kadi on 22  February, 2015.

Gujarat Integrated Bio Network [GIBioN]:26th State level intercollegiate competition   
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EVENT WINNE RS  NAME O F THE W INNER NAM E OF COLLE GE 

 3 rd Shiksha H. Sharma 
N.V . Patel College of Pure and Applied Sciences, 

VallabhVidyanagar 

Extempore 
Elocution/Speech 

1 st Darshak K. Bhatt M. G. Science Institute, Ahmedabad 

2nd RiteshriSoni Tolani science college , Adipur, Kutch 

3 rd RathaurPooja  Govt. Science College, Khokhara, Ahmedabad 

 

These competitions were judged by eminent 

scientists & academicians (senior teachers mostly 

for Post Graduate Courses) of the State. The 

judges were requested to also act as mentors to 

the participants & suggest corrective & 

constructive measures for the candidates to 

improve their abilities.

The winners of the competitions were awarded 

Gold-plated Silver Medals in addition to cash 

prizes and their colleges were awarded trophies.

A 3 day workshop on “Effect of Bt-transgenic on 

Non Targeted Organism” was conducted at 

Department of Agricultural Biotechnology, 
thAnand Agricultural University from 15  February 

thto 17  February, 2015. This workshop was 

organised to train the state scientists on the tools 

for assessing the Effect of Bt toxin on Non 

Targeted Organisms. The key resource person for 

the workshop was Dr. H. C. Sharma, 

Entomologist, from International Crops Research 

Institute for the Semi-Arid Tropics (ICRISAT).

  

The workshop was inaugurated in the presence of 

Dr. K. B. Kathiria Director of Research (AAU) as the 

Chief Guest, Dr. H. C. Sharma Entomologist and 

Ms. AnasuyaLahiryBhalakar Sector Specialist 

Environment Biotechnology, GSBTM. Dr. Kathiria 

called for the need to rekindle the love for science 

and technology and the relaxing excessive 

regulations and cumbersome procedures for our 

universities to give a boost to research. He added 

that “Such workshop will help scientists in 

upgrading their knowledge”. Speaking about the 

need of the nation he said the progress path of 

the country is linked directly with the progress of 

science and technology. “Scientist should not 

hesitate to test new research as it is fall in their 

duty”, said Dr. Kathiria. 

Nation's progress linked to science: Director 
of Research (AAU) at workshop on Non-
targeted Organism.

The workshop saw imminent speakers from all 

over the nation, delivering on various aspects of 

biosafety trials of GM Crops. In the three day 

workshop the delegates learnt different protocols 

for conducting biosafety studies, through 

different practical and seminar sessions. 

 

The practical sessions included:

The seminar sessions included:

Sr. 
No 

Topic Experts 

1 
Plating for testing

microbial activity 

Dr. A. 

Manjunath 

2 
Parasitization of

Helicoverpa by Campoletis 

Dr. S. P. 

Sharma 

3 
Testing for transgenic in 

food/food products 

Dr. B. Dinesh 

Kumar 

4 
Sampling for Non-target 

Anthropods in the fields  

Dr. G. T. Gujar 

5 
ELISA test for detection of 

Bt toxin in plant tissue 

Dr.Sushel 

Kumar 

6 
Testing Genetic purity of 

GM seed  

Dr. Amar 

Sakure 

 

Sr. 
No. 

Topic Experts 

1 
Biosafety of GM crops to 
Non Targeted Organism 

Dr. H. C. Sharma 

2 

Protocol for evaluation of 
Biosafety of transgenic 
crop to micro flora and 
fauna in the rhizosphere 

Dr. A. 
Manjunath 

3 
Protocol for biosafety 
assessment of transgenic 
crops to parasitoids 

Dr. M. K. Dhillon 

4 

Protocol for biosafety 
assessment of transgenic 
crops to generalist
predators 

Dr. S. J. Rahman 

5 
Pre-market safety
evaluation of GM crop 
and Indian regulations 

Dr. B . Dinesh 
Kumar 

6 
Protocol for biosafety of 
transgenic crops to insect 
pollinators  

Dr. H. C. Sharma 
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The workshop was a residential one, which 

helped the state level agriculture scientists to 

interact and network with national level 

scientists, beyond the regular hours of work. The 

informal meetings and discussions led to 

generation of a new spirit in the scientists of the 

state, and generated an orientation towards 

research in the newer dimensions of biosafety.

A Series of Seminar 
and workshop on

Technology & Research 
Management 
Programme

ndDate: 22  January, 2015; Thursday

Venue: DDIT, Nadiad

In collaboration with: Faculty of Pharmacy, DDIT, 

Nadiad

The seminar was attended by more than 60 

participants ranging from Researchers, M. phil/ 

Ph. D. Students, Faculty Members.

TRMP Seminar – Bhavnagar
rdDate: 23  January, 2015; Friday

Venue: MK Bhavnagar University

In collaboration with: Dept. of Life Sciences, MK 

Bhavnagar University, Bhavnagar

The seminar was attended by more than 120 

participants ranging from Researchers, M. phil/ 

Ph. D. Students, M. Sc. Final Year Students & 

Faculty Members.

TRMP Seminar – Gandhinagar

38

Research Commercialisation is essential to build a 

self-sustaining Research Ecosystem in India. A 

Structured Management of Research Work, 

beginning from labs, would be the solution to 

create innovation leaders. TRMP Seminar aims to 

create awareness amongst Researchers about 

Commercial gains of their Research.

GSBTM along with Savli Bio-Incubator had 

organized series of seminars at different places of 

the state to spread awareness regarding Research 

Commercia l isat ion and Govt.  funding 

opportunities. 

TRMP Seminar – Nadiad

thDate: 04  February, 2015; Wednesday

Venue: IIT, Gandhinagar

In collaboration with: Indian Institute of 

Technology, Gandhinagar

The seminar was attended by more than 50 

participants ranging from Researchers, Ph. D. 

Students & Faculty Members.

TRMP Seminar – Surat
thDate: 05  February, 2015; Thursday

Venue: SVNIT, Surat

In collaboration with: Dept. of Chemical 

Engineering, SardarVallabh National institute of 

Technology,  Surat

Sr . 
No . 

To p ic Ex perts  

7 
Guidel ine for conducting 
GM fields Tr ials    

Dr. K. B . K athir ia 

8  
Mole cula r E valuation of 
safety of BT Protein  

Dr. Raj 
Bhatn aga r 

 

A series of Seminar and workshop on Technology and Research Management  program   
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The seminar was attended by more than 70 

participants ranging from Researchers, Students 

& Faculty Members.

Commercialisation is essential to build a self-

sustaining Research Ecosystem in India. A 

Structured Management of Research Work, 

beginning from labs, would be the solution to 

create innovation leaders. 

To create awareness amongst researchers about 

commercial gains from research, 'Technology & 

Research Management' was designed and 

organized with the hope that the programme 

fulfils its aim of sensitizing the academicians & 

researchers to understand aspects of research 

commercialization and taking it to market.

GSBTM had organized Two days' Workshop at 

Hotel Regenta, Ahmedabad to build a consent 

regarding Research Commercialisation and 
th thTechnology Management on 26 & 27  February, 

2015. 

This workshop had dedicated sessions including 

Essentials of Technology Commercialization, IP 

protection, Strategic Imperatives for Technology 

Transfer & Negotiations, Venture Capital 

p e r s p e c t i v e  t o  f i n a n c e  r e s e a r c h  

commercialization, Technology Valuation and 

case studies of the same aspects. 

The Workshop was attended by more than 30 

participants ranging from Researchers, M. phil/ 

Ph. D. Students, M. Sc. Final Year Students & 

Faculty Members.

The Ramanbhai Foundation 7th International 
Research Symposium

Advances in New Drug Discovery and 
Development gets underway
Ahmedabad, 02 February 2015

The Ramanbhai Foundation 7th International 

Research

Symposium on 'Advances in New Drug Discovery 

and Development' got underway at YMCA today. 

Over the next two days, internationally acclaimed  

cientists, researchers and academicians from 

India and across the globe will be addressing the 

various aspects related to New Drug Discovery - 

with a focus on diabetes, cardiometaboliciseases, 

NASH, inflammation and infectious diseases. 

At the opening session today, the Nobel Laureate 

in Physiology or Medicine for the year 2012 and 

Distinguished Group Leader in the Wellcome Trust 

/ CRUK Gurdon Institute, Cambridge, UK, Sir John 

Gurdon, delivered the keynote address. Sir 

Gurdon's pioneering breakthrough resulted in the 

discovery that mature cells can be converted into 

stem cells. 

Speaking on the occasion, Mr. Pankaj R. Patel, 

Chief Patron of the Ramanbhai Foundation 7th 

International Symposium and Chairman and 

Managing Director, ZydusCadila, said, “We have 

been committed to the path of innovation and 

discovery and this knowledge sharing forum 

forms an important part of this endeavour. Our 

pharma innovation and bioinnovation journey 

has been very heartening in our attempt to look at 

differentiated medicines for the future. From APIs 

to vaccines, biosimilars and niche technologies, 

we have been exploring different ideas and 

concepts that can bridge unmet healthcare 

needs.” New drug discovery and development 

tools  and technologies  der ived from 

biotechnology, genomics, molecular modelling, 

and computational chemistry promise significant 

reductions in costs and development time 

required to bring new drugs to the market. 

The symposium which provided an insight into 

various aspects of drug discovery in the presence 

of eminent panel of speakers. Nearly 500 

delegates from India and abroad participated in 

the symposium which was held under the aegis of 

the Ramanbhai Foundation. The Ramanbhai 

Foundation international symposium has been 

bringing together experts from both the 

academia and industry across the world to share 

their insights on the latest developments in 

pharmaceutical research. The theme of the first 

international symposium in 2003 was Drug 
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Discovery – the journey from Mouse to Man. In 

2005, the focus was on the Role of Genomics and 

Proteomics and in 2007 it was on the Advances in 

Diabetes Therapy. In 2009, the symposium looked 

at new advances in Cardiometabolic disorders. In 

2011, the topic was advances in Translational 

Research and Medicine and in 2013 the theme 

was Advances in New Drug Discovery 

Technologies And Translational Research.

Training

GSBTM conducts dissertation in various areas of 

biotechnology and bioinformatics to students 

across the state as well as outside the state for 

free of cost. More than 50 students of 

Bioinformatics, Biotechnology and allied areas 

have benefited in the past years. Interested 

candidate can mail us on gsbtm@yahoo.com

GSBTM organizes faculty development programs 

to train University Faculties and Researchers of 

Gujarat state. GSBTM has also conducted 

workshop on NGS data analysis for students, 

researchers and faculties. This workshop is 

announced every year. For more details log on to 

http://btm.gujarat.gov.in/btm/

 
Providing training to fresh and/or unemployed 

Biotechnology professionals on 'Live Industrial 

Projects' by placing them in Biotech Industries for 

training on their on-going projects providing 

opportunities for improving their Employability. 

This program is announced every year in the 

month of May. Interested candidate can contact 

on mail: gsbtm.ibtp@gmail.com

GSBTM has developed and operates an Online 

Training Programme on BioSafety – with a 

purpose for developing awareness & Technical 

Understanding regarding the Laws, Technologies 

and Practices in different Countries about ethical 

P.G. Dissertation

Faculty Development Program and workshop

Industrial Biotech Training Programme [IBTP]

Bio-safety Training Program

adoption of Genetic Modification of Biological 

Resources in Health, Agriculture & Foods Sectors 

and socio-economic impacts of the ethical 

applications of Biotechnology. GSBTM also 

conduct seminars for Biosafety awareness. For 

details log on to http://www.biosafety.org.in/

Courses offered by GSBTM
Gujarat State Biotechnology Mission offers M. 

Phil. in Bioinformatics and Biotechnology as well 

as Ph.D. in Biotechnology the announcement is 

done through website. Interested candidates can 

visit following websites for further details. 

h t t p : / / b t m . g u j a r a t . g o v . i n / b t m /  
andhttp://btm.gujarat.gov.in/btm/biogene-
init.htm

GSBTM offers free services in the field of 

molecular biology with a high accuracy and 

within a short period of time. Till date molecular 

identification service for 1700 microbes.

Ÿ Free 16S rDNA and fungal identification 

services 

Ÿ Culture preservation under Bank-A-Bug 

program

F o r  i n q u i r i e s  c o n t a c t  u s  o n  m a i l :  

gsbtm@yahoo.com

M.Phil. and Ph.D. courses for Students

Free Sequencing Services for Students and 
Researchers

GSBTM Services and Training
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MEGA is an integrated tool for conducting 
sequence alignment, inferring phylogenetic trees, 
estimating divergence times, mining online 
databases, estimating rates of molecular 
evolution, inferring ancestral sequences, and 
testing evolutionary hypotheses. MEGA is used by 
biologists in a large number of laboratories for 
reconstructing the evolutionary histories of 
species and inferring the extent and nature of the 
selective forces shaping the evolution of genes 
and species.

Bio BitBio Bit MEGA6: PHYLOGENETIC ANALYSISMEGA6: PHYLOGENETIC ANALYSIS

Creating  Phylogenetic Trees with  MEGA:

The Molecular Evolutionary Genetics Analysis 
(MEGA) software is developed for comparative 
analyses of DNA and protein sequences that are 
aimed at inferring the molecular evolutionary 
patterns of genes, genomes, and species over 
time. MEGA is currently distributed in two 
editions: a graphical user interface (GUI) edition 
with visual tools for exploration of data and 
analysis results and a command line edition 
(MEGA-CC), which is optimized for iterative and 
integrated pipeline analyses. In version 6.0, we 
have now added facilities for building molecular 
evolutionary trees scaled to time (timetrees), 
which are clearly needed by scientists as an 
increasing number of studies are reporting 
divergence times for species, strains, and 
duplicated Genes.

These are some of the important features of 
MEGA.

ü Aligning sequences

ü Estimating evolutionary distances

ü Building trees using several methods

ü Testing tree reliability

ü Marking Genes/Domains

ü Testing for selection

ü Computing sequence statistics

41

Phylogenetics
A phylogenetic tree or evolutionary tree is a 

branching diagram or "tree" showing the inferred 
evolutionary relationships among various 
biological species or other entities—their 
phylogeny—based upon similarities and 
differences in their physical or genetic 
characteristics. The taxa joined together in the 
tree are implied to have descended from a 
common ancestor.

In a rooted phylogenetic tree, each node with 
descendants represents the inferred most recent 
common ancestor of the descendants, and the 
edge lengths in some trees may be interpreted as 
time estimates. Each node is called a taxonomic 
unit. Internal nodes are generally called 
hypothetical taxonomic units, as they cannot be 
directly observed. Trees are useful in fields of 
biology such as bioinformatics, systematics, and 
comparative phylogenetics.
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Phylogenetic trees among a nontrivial number of 
input sequences are constructed using 
computational phylogenetics methods. Distance-
matrix methods such as neighbor-joining or 
UPGMA, which calculate genetic distance from 
multiple sequence alignments, are simplest to 
implement, but do not invoke an evolutionary 
model. Many sequence alignment methods such 
as ClustalW also create trees by using the simpler 
algorithms (i.e. those based on distance) of tree 
construction. Maximum parsimony is another 
simple method of estimating phylogenetic trees, 
but implies an implicit model of evolution (i.e. 
parsimony). More advanced methods use the 
optimality criterion of maximum likelihood, often 
within a Bayesian Framework, and apply an 
explicit model of evolution to phylogenetic tree 
estimation. Identifying the optimal tree using 
many of these techniques is NP-hard, so heuristic 
search and optimization methods are used in 
combination with tree-scoring functions to 
identify a reasonably good tree that fits the data.

System Requirements
MEGA was developed for use on Microsoft 
Windows® operating systems: Windows 95/98, 
NT, ME, 2000, XP or later. We recommend a 
computer with at least 64 MB of RAM, 20 MB of 
available hard disk space, and an entry- level 
Pentium® processor or equivalent. Our tests 
show that MEGA runs well on computers with an 
entry-level Pentium® CPU. However, for quick 
computation of large datasets, you should have a 
faster processor and larger amount of physical 
memory (RAM). MEGA also can be run on other 
operating systems for which Windows emulators 
are available. Platform Software Macintosh 
Windows using Virtual PC Sun Workstation Soft 
Windows 95 Linux Windows using VMWare.

Installing MEGA 
The preferred way to install MEGA is directly from 
the website (www.megasoftware.net). A specially 
designed installation program automatically 
downloads MEGA and installs it in the location 
(directory) you specify. If you are unable to install 
MEGA directly from the website, you can 
download it as a single compressed ZIP file. Then 
you must use a program, such as WinZip, to 
uncompress this ZIP file in a temporary directory. 
Click on the MEGASETUP. EXE file to install MEGA 
on your computer automatically. Finally, you may 

Installing MEGA

install MEGA from a CD obtained from the 
authors. In this case, insert the media into the 
computer and then click on MEGASETUP. EXE. We 
recommend that you install MEGA in one of the 
three ways described above. Please do not simply 
copy MEGA-related files from one computer to 
another, as MEGA may not work properly if 
installed in this manner.

Steps to Create Phylogenetic Trees:
ü Download MEGA6 for windows.

ü Run the software and install it as per the given 
instructions.

ü Analyze the file: By analyzing the input 
sequence, we can check whether the 
sequence is protein or nucleotide, 

accordingly software will give result.ü
Then go to align, edit or build alignment:  In 
these options, if one wants to edit the 
sequence, then we will take the option of 
editing the sequence, and if one wants to 
build a new sequence, then there is another 
option of building the new alignment.

ü Select an option: create a new alignment, to 
have a new alignment we will select this 
option.

ü Then go to the data=> open=>retrieve 
sequences from file=>upload file=> 
alignment align them by clustalW, MUSCLE, 
T-coffee

These are the softwares that perform the 
multiple sequence alignment through which 
similarity and dissimilarity and, the conserved 
and divergent regions are mentioned in the 
alignment file. Any of the option we can use 
in alignment option.

ü Select the option export, then export the 
alignment file in MEGA format.

ü Then go to the phylogeny in first window, and 
mark the type of tree you want.

ü Through the help of phylogeny, the 
evolutionary relationships between the 
sequences get determined. There are many 
types of phylogenetic tree are available i.e., 
NJ, Maximum Likelihood, UPGMA, maximum 
parsimony.

ü Set the boostrap value up to 1000, compute 
the process.

And the phylogenetic tree is constructed.
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Multiple sequence alignment file:

Phylogenetic tree:
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SEQUENCHER 5.3

Sequencher's Reference Sequence is a powerful 

feature controlling numbering, features and 

much more. Use it in conjunction with the 

Variance Table and easily determine whether you 

are looking at known or unreported SNPs.

Align sequences directly from Sequencher's 

project desktop using Clustal. You can even use 

Assemble by Name with Clustal when you have 

multiple samples from different sources.

Produce reports from your work. The PDF reports 

from the Variance Table are a great way to share 

your information, keep in your lab notebook or 

use in presentations.
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SEQUENCER FEATURES:
Gene Codes has long been an innovator, investing 

in the R&D to develop powerful features for your 

DNA sequence analysis. Gene Codes developed 

the Assemble to Reference Sequence strategy 

that is widely used to speed up assembly and 

assign base-numbering systems and features to 

new data. The variance table was developed in 

the mid 1990's and became a key element first for 

forensic sequencing of mtDNA, and then for 

virtually all of our collaborators. 

Working with core labs that use structured 

naming conventions to track data for individual 

clients, we developed the Assemble by Name 

strategy that has become such a powerful and 

popular tool for combining multiple sequencing 

projects into a single analysis run.

We have continued our strategy of adding 

functionality to Sequencher that focuses on labs 

doing DNA sequencing. Unlike many companies 

in this field.

GSBTM Services and Training

Entrepreneurship

Capacity Building

 
Biotechnopreneur Programme 
A ten-month long custom-tailored structured 

Capacity Building Programme on week-ends with 

Entrepreneurship Development Institute of India 

[EDII], Gandhinagar. Structured class room 

trainings for initial 4-months and dedicated 

preparation of Techno-Economic Commercial 

Report in the next phase [6 months]. Total 23 

Entrepreneurs had completed training. 

F o r  m o r e  d e t a i l s  v i s i t  w e b s i t e :  
http://biotechnopreneur.in

T e c h n o l o g y  &  R e s e a r c h  M a n a g e m e n t  
Programme [TRMP]
A sensitization programme to create awareness 

amongst Researchers about commercialization 

potentials of technology and good practices of 

Research Management by means of ½ day 

seminars and 2-days structured capacity building 

workshops. More than 1900 beneficiaries 

including M.Sc. Students, Researchers, Ph.D. 

Scholars, etc. Interested candidate can contact 

through mail: research2rupees@gmail.com

Network of Biotech Capacity Building Cells [N-BT-

CBCs] 
The Philosophy of the Programme is to provide an 

integrated Capacity Building Exercise for the 

Undergraduate students (also establishing for 

Post Graduate Students) in different regions of 

the state, undertaking rigorous year-round 

training & orientation programmes towards 

creation of such competitive manpower. 

Interested people can contact through mail:
 gujaratprepares@gmail.com

Gujarat Integrated Bio Network [GIBioN] 
GIBioN is a Network of Academic organizations of 

Gujarat to encourage values of Excellence and a 

sense of positive competition currently, through 

Intra-College Competitions followed by State-

level Inter-Collegiate competitions. The 

Competitions includes various fields such as 

Seminar Presentations, Scientific Article Writing, 

Poster Presentation, BioQuiz, Extempore 

Elocution on Scientific topics, and Drawing 

Biotech Scientific Cartoons/Scientoon [christened 

as BTtoon]. More than 10,000 students 

benefitted to date and More than 1000 

s tudent s / yea r  be ing  bene f i t t ed .  The  

announcement is done once in a year around 

December and January. 

Interested candidate can contact through mail: 
gujaratprepares@gmail.com
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LENVIMA™ (lenvatinib)

LENVIMA is an oral capsule taken once daily, 
indicated for the treatment of locally recurrent or 
metastatic, progressive, radioactive iodine-
refractory differentiated thyroid cancer (RAI-R 
DTC).  that can no longer be treated with 
radioactive iodine and is progressing.

LENVIMA, discovered and developed by Eisai, is a 

receptor tyrosine kinase (RTK) inhibitor that 

inhibits the kinase activities of vascular 

endothelial growth factor (VEGF) receptors 

VEGFR1 (FLT1), VEGFR2 (KDR), and VEGFR3 (FLT4). 

LENVIMA also inhibits other RTKs that have been 

implicated in pathogenic angiogenesis, tumor 

growth, and cancer progression in addition to 

their normal cellular functions, including 

fibroblast growth factor (FGF) receptors FGFR1, 2, 

3, and 4; the platelet derived growth factor 

receptor alpha (PDGFRα), KIT, and RET. It is 

currently under investigation in hepatocellular, 

renal cell carcinoma, endometrial, anaplastic 

thyroid cancer, non-small cell lung cancer and 

other solid tumor types. LENVIMA was granted 

the Priority Review designation by the FDA in 

October 2014. Eisai was granted Orphan Drug 

Designation (ODD) for lenvatinib in various types 

of thyroid cancer in the United States, Japan, and 

Europe.

LENVIMA may cause serious side effects, 

including:High blood pressure (hypertension), 

Heart problems, Problem with blood clots in your 

blood vessels (arteries). LENVIMA also impairs 

exogenous thyroid suppression. Elevation of TSH 

level above 0.5 mU/L was observed post baseline 

in 57% of LENVIMA-treated patients. Monitor 

TSH levels monthly and adjust thyroid 

replacement medication as needed.

LENVIMA can cause fetal harm when 

administered to a pregnant woman, therefore 

effective contraception should be used for at least 

2 weeks following completion of therapy. Women 

are advised not to breastfeed during treatment 

with LENVIMA.

Unituxin (United Therapeutics Corporation), in 

combination with granulocyte-macrophage 

colony-stimulating factor (GM-CSF), interleukin-2 

(IL-2), and 13-cis-retinoic acid (RA), for the 

treatment of pediatric patients with high-risk 

neuroblastoma who achieve at least a partial 

response to prior first-line multiagent, 

multimodality therapy. Dinutuximab is a chimeric 

monoclonal antibody (also known as ch 14.18), 

composed of a combination of mouse and human 

DNA.

The recommended dose and schedule for 

dinutuximab is 17.5 mg/m2/day as a diluted 

intravenous infusion over 10 to 20 hours for 4 

consecutive days for up to 5 cycles. Patients 

require intravenous treatment with opioids prior 

to, during, and for 2 hours following the 

dinutuximab infusion to mitigate neuropathic 

pain. Patients also require prehydration and 

premedication to decrease the risk of 

hypotension and serious infusion reactions with 

dinutuximab.

Unituxin is an antibody that binds to the surface 

of neuroblastoma cells. Unituxin is being 

approved for use as part of a multimodality 

regimen, including surgery, chemotherapy and 

radiation therapy for patients who achieved at 

least a partial response to prior first-line 

multiagent, multimodality therapy.

The most common side effects of Unituxin were 

severe pain, fever, low platelet counts, infusion 

reactions, low blood pressure, low levels of salt in 

UNITUXIN(dinutuximab)

Unituxin (dinutuximab) is approved as part of 
first-line therapy for pediatric patients with high-
risk neuroblastoma, a type of cancer that most 
often occurs in young children.
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the blood (hyponatremia), elevated liver 

enzymes, anemia, vomiting, diarrhea, low 

potassium levels in the blood, capillary leak 

syndrome (which is characterized by a massive 

leakage of plasma and other blood components 

from blood vessels into neighboring body cavities 

and muscles), low numbers of infection-fighting 

wh i te  b lood  ce l l s  (neut ropen ia  and  

lymphopenia), hives, and low blood calcium 

levels.

Unituxin is marketed by Silver Spring, Maryland-

based United Therapeutics.

Biotechnology Services Providing Unit (BTSPU)

Gujarat State Biotechnology Mission has 

constituted Biotechnology Services Providing 

Unit (BTSPU) which has been serving industries 

(Pharma, Biotech, Agri, etc.), Academic & 

researchers throughout Gujarat and other states 

of India for the smooth operation of their 

research/ industrial work.

Bacterial and mammalian cells are widely used as 

host-cell substrates for the manufacture of 

biological products intended for animal and/or 

human therapeutic use. In addition to evaluating 

the purity of a drug substance or drug product, an 

assessment should be made to determine if 

process or product-related impurities are present. 

Process-related impurities that may be derived 

from a manufacturing process include host cell 

DNA, which can be a potential risk factor due to 

Oncogenicity, infectivity or Immunomodulatory 

effects.

Residual DNA or Host Cell DNA can be present as 

contaminants in biologicals that are co-purified 

along with drug substances. Because residual 

RESIDUAL DNA ANALYSIS / HOST-CELL 
DNA ANALYSIS SERVICE

Residual DNA testing ensures your drug's 

final dosage form meets the regulatory 

guidelines as established by the World Health 

Organization (WHO), the European 

Pharmacopeia, the US Food and Drug 

Administration (FDA), and other regulatory 

agencies. 

DNA can have negative effects, manufacturers of 

biologicals must ensure that final products 

derived from continuous mammalian cell lines 

contain acceptable levels of host cell DNA (< 

100pg/therapeutic dose).

Service profile:

· We, with qPCR technology can detect & 

quantify the host cell DNA found in 

biologicals produced in cell types such as 

bacteria and yeast.

Other services:

1. Bacterial and Fungal identification 

services based on 16S/D2 LSU rDNA gene 

sequencing.

2. Detection of transgene in different food 

and crop samples.

3. DNA Based Quality Control and Quality 

Assurance services.

4. Microbiological Analysis of different 

samples.

5. Supply of cultures from our microbial 

repository.

6. Enumeration of total bacteria (aerobic & 

anaerobic) in nutrient agar and other 

specific media.

7. Lyophilization of your cultures.

8. Other customized services

Contact: gsbtm@yahoo.com

Biotechnology Services Providing Unit (BTSPU) of 

GGI, GSBTM will look forward for any services that 

can be offered to your esteemed organisation.
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1. MILE  is the hybrid of

2. All are plant derived elicitors except

3. The first drug produced using recombinant DNA technology was:

4. DNA that is not associated with protein is called:

5. Genetic engineering manipulates gene products at the level of:

6. Which among the following is one of the problems associated with micropropagation?

7. Gynogenic haploids are formed from the ______________

8. The most frequently used osmoticum used in protoplast culture due to its inertness is 
___________.

9. Elicitors are molecules that

a) Dog and Monkey b) Horse and Donkey

c) Horse and Dog d) Donkey and Dog

A) Chitin B) Pectin

C) Cellulose D) Pectic Acid

a) Insulin b) Streptokinase

c) Telomerase d) Not mentioned in the options

a) Recombinant DNA b) Naked DNA

c) CDNA d) Digested DNA

a) Amino acids b) DNA

c) RNA d) Enzymes

a) Speedy international exchange b) Season independent

c) Genetic variability d) Disease free plants

a) Megaspore b) Microspore

c) Anthers d) Somatic cells

a) Maltose b) Cellobiose

c) Mannitol d) Sucrose

a) Induce cell division b) Stimulate production secondary metabolites

c) Stimulate hairy root formation d) None of these

that accumulates secondary 

metabolites
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10. Hairy root cultures for secondary metabolites production are induced by transforming 
plant cells with

11. Which of the following are required for PCR?

12. Restriction enzymes cut DNA at:

13. Artificial seeds are

14. Cybrids are

15. Dye injected into a plant cell might be able to enter an adjacent cell through a

16. The modification of exogenous compounds by plant cells is called

17. Tiny fat bubbles used to deliver genes are:

a) Virus b) Agrobacterium tumefaciens

c) Bacillus thuringiensis d) Agrobacterium rhizogenes

a) Knowing part of the target b) Primers complimentary to opposite

DNA sequence that you ends of the target DNA sequence

want to amplify

c) Taq1 DNA polymerase d) All of these are required for PCR

a) The sequence CTGGTC only b) Specific short methylated sequences

c) Sites that are 10 bases apart d) A site specific for each enzyme

a) Seeds produced in b) Seeds encapsulated in a gel

laboratory condition

c) Somatic embryos d) Zygotic embryos encapsulated in a gel 

encapsulated in a gel

a) Nuclear hybrids b) Hybrid plants derived from cross pollination

c) Cytoplasmic hybrids d) Cytological hybrids

a) Microtubule b) Desmosome

c) Plasmodesma d) Gap junction

a) Biotransformation b) Bioconversion

c) Both a and b d) Biophytomodification

a) Phospholipids b) Cholesterols

c) Liposomes d) Plasmids
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18. Haploid plants are produced in large numbers by

19. Proteins isolated from bacteria that catalyze specific cleavage of DNA are:

20. Bacteriophages can be used as vectors in recombinant DNA experiments because they:

a) Anther culture b) Ovary culture

c) Both a and b d) Embryo culture

a) Methylating enzymes b) Telomerases

c) Restriction enzymes d) Plasmids

a) Are small and made of b) Are circular and easily imported into bacteria or yeast

double-stranded DNA

c) Insert their genetic material d) Are resistant to protective restriction systems

into bacteria

Key: 1(b)2(a)3(a)4(b)5(b)6(c)7(a)8()9(c)10(d)11(d)12(a)13(c)14(c)15(c)16(c)17(c)18(c)19(c)20©
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MovieCorn

The Island (2005 film)

The ISLAND is a science fiction action thriller film directed by Michael Bay, starring Ewan McGregor 

and Scarlett Johansson.

The film's plot revolves around the struggle of Ewan McGregor's character to fit into the highly 

structured world he lives in, isolated in a compound, and the series of events that unfold when he 

questions how truthful that world really is. After he learns that the compound inhabitants are clones 

who are used for organ harvesting and surrogate motherhood for wealthy people in the outside world, 

he escapes.

The core concept of the movie revolves around the Biotechnology concept of CLONING and ORGAN 

TRANSPLANTATION.    

Variety's Justin Chang called the film an "exercise in sensory overkill"

Distributed by DreamWorks Pictures (North America), Warner Bros. Pictures (International)

Release dates : July 22, 2005

Running time : 136 minutes

Country: United States

Language : English
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