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FROM THE CLASS  

REPRESENTATIVE'S DESK. 

  YOU HAVE BLUE EYES, YOUR DAD HAS GREEN AND 

YOUR MOM HAS BROWN. WHAT NOW? HOW DID THAT 

HAPPEN? WERE YOU ADOPTED? ARE YOU AN ALIEN? OF 

COURSE NOT! IT'S GENETICS! WHAT EXACTLY IS 

GENETICS? DO YOU KNOW?   

 

DURING THE LOCKDOWN PERIOD , WE THE STUDENTS OF 6TH SEMESTER, 

HAVE DONE  SOME RESEARCH ON FEW RECENT INSIGHTS IN GENETICS 

TO ENLIGHTEN EVERYONE.  

 I ALONG WITH PANCHI DUTTA HAD A WONDERFUL EXPERIENCE IN 

COMPILING THESE ARTICLES. I WOULD LIKE TO THANK ALL MY 

CLASSMATES FOR THEIR TREMENDOUS EFFORTS IN SELECTING THE 

TOPICS AND MAKING THE PRESENTATIONS VERY LIVELY AND 

INFORMATIVE.  

 I TAKE THIS OPPORTUNITY TO THANK ALL MY TEACHERS FOR 

ENCOURAGING US TO TAKE UP NEW CHALLENGES AND CONTINUE WITH 

OUR LEARNING PROCESS DURING THIS LOCKDOWN PERIOD. MY 

SPECIAL THANKS GOES TO DR. BANDANA NABIS DAS MA’AM FOR ACTING 

AS THE DRIVING FORCE, MOTIVATING AND GUIDING US THROUGHOUT 

THIS ENTIRE PROCESS.   

 

 

 

 

 

 

                

               ONLINE LEARNING IS ARGUABLY THE GREATEST REVOLUTION IN 

CONTEMPORARY EDUCATION. WE HAD AN INCREDIBLY NEW 

EXPERIENCE IN PRESENTING OUR WORK IN FRONT OF OUR TEACHER 

THROUGH A VIRTUAL PLATFORM STRAIGHT FROM OUR HOMES.     

                A LITTLE MICROSCOPIC HUMAN ENEMY ( COVID-19) WHICH HAS 

INVADED THE WORLD AND BROUGHT LIFE TO A STANDSTILL IS A 

THOUGHT PROVOKING AND A CHALLENGING SITUATION. IN THIS 

COMPILATION WE TRIED TO DISCUSS ON SOME RECENT INSIGHTS IN 

GENETICS INCLUDING THE DREADFUL PANDEMIC AND ALSO TO 

PROMOTE AWARENESS ABOUT HANDLING THE SITUATION.  

              THANK YOU.                                                                                                                                                                                                                                                                              
KRITAGYA GOGOI, CLASS REPRESENTATIVE                                                                                                                                                                           

6TH SEMESTER, BOTANY DEPARTMENT.   
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COVID – 19 : A PANDEMIC 

                                   Kritagya Gogoi 

The COVID-19 Pandemic, also known as the corona virus pandemic is an 
ongoing pandemic of corona virus disease 2019 caused by Severe acute 
respiratory syndrome corona virus 2 (SARS-CoV-2).  

Virus History 

The first such Corona virus was isolated in the year 1937.It was called Corona 
because under electron microscope it looked like having a yellow corona just 
like the Corona we see during the solar eclipse. Later on it was shown that 
this Corona was due to the spike protein layer which is also known as S 
protein.Although it was known as the novel Corona Virus, later on there was 
an agreement among virologists, doctors and epidemiologists that it should 
be named as SARS- COV- 2 and the disease as COVID -19. There are many 
strains of Corona virus which causes flu like symptoms though not very 
virulent accepts SARS Covid, MERS and SARS -COV- 2. 

Corona virusis a large group of viruses that are common among animals. 
Corona virus is a family which consists of RNA viruses such as SARS-CoV-2 , 
which is a positive-sense single-stranded RNA virusenveloped in a 
glycoprotein cell and they usually affect the respiratory epithelial cells. In 
some rare cases, these viruses can be transmitted from animals to human 
beings, such viruses are termed as Zoonotic virus by various scientists.  

What is a zoonotic virus ?  

The term zoonotic is used for such pathogens that can be a virus ,bacteria or a 
fungi that was not initially present in humans but due to mutations the 
pathogen is transmitted from animals to humans. Corona virus is such a 
zoonotic virus which was first present in bats and now is transmitted to 
humans due to mutations. 

   Mutations can either lead to death of an organism or make an organism 
super powerful. The mutations that took place in SARS-CoV-2 made it so 
powerful that it started to affect human beings rather that bats. Zoonotic 
viruses are transmitted from  an animal to human via an intermediate 
organism but There is no evidence yet to link an intermediate animal 
reservoir, such as a pangolin, to its introduction to humans. 

How does it take form as a pandemic? 

According to WHO, a Pandemic is likely to develop by moving through the following steps : 

• First, an influenza virus in birds or animals develops the ability to be 

able to infect humans and cause serious disease. During this initial 

phase, although the virus can cause disease in humans, the virus is 

unable to transmit efficiently between humans. Contact with infected 

animals is needed for human infection to occur. 

• Following further genetic change, the virus may become more efficient 

at passing from human to human, first within small groups or clusters 

(families or community networks) and later over wider but still localised 

areas. 

• Finally, the virus is able to transmit readily between humans. It 

spreads rapidly because of the short incubation period and the 

infectious nature of influenza. Rapid global spread is aided by the 

large amount of international travel that takes place every day 

between virtually every country in the world. 

 

Is SARS-CoV-2 mutating ?  

The new Coronavirus is an RNA virus, a collection of genetic material packed 
inside a protein cell. Once an RNA virus makes contact with a host it starts 
to make new copies of itself that can go on infecting other cells. RNA viruses  

https://en.m.wikipedia.org/wiki/Natural_reservoir
https://en.m.wikipedia.org/wiki/Natural_reservoir
https://en.m.wikipedia.org/wiki/Pangolin


like Flu and Measles are more prone to mutations compared to DNA viruses. 
SARS-CoV-2 is no exception and it has been mutating over the past few 
months.  

    

     Early research from scientists at Los Alamos National Laboratory shows 
that SARS-CoV-2 has mutated into a new form that may be more contagious 
and the new strain is responsible for the vast majority of infection reported 
around the world since mid- March. In total the researchers identified 14 
strains of COVID-19 and released their findings to help those working on 
vaccines.  

         The virus mutations, like what’s going on around in Italy do not seem to 
be any more infectious or fatal than the original strain that appeared in 
Wuhan in late December. There is a very rare chance of a virus to become 
more aggressive after mutations, but the RNA viruses are more likely to 
mutate into a weaker version.  

          The new corona virus SARS-CoV-2 has already mutated a handful times 
and according to the experts, the new mutations are extremely similar to the 
original virus that appeared in Wuhan, China and do not seem to be any 
more aggressive.  

Key Mutation. SARS-CoV-2 is the virus that causes the illness COVID-19. In 

the key mutation, 81 letters inthe virus’s genome had been deleted. Viral 

mutations are a normal part of a virus’s evolution and can alter the severity of 

the disease they cause. 

               These deletion in a very nucleotides were sufficient to change the 
structure of the spike that made it fit into ACE 2 just like a key into a 

lock, ultimately leading to invagination of the cell wall.  

SITUATION IN INDIA.  

India is a part of the worldwide pandemic of corona virus disease caused by 
SARS-CoV-2. As of 7thjune 2020 India stands at 5th position of the World’s 
Worst Hit countries with a total of 2,46,628 cases increasing day by day. 
India's fatality rate is relatively low at 2.80% as of 3rdjune. Six cities account 
for around half of all reported cases in the country – Mumbai, Delhi, 
Ahmedabad, Chennai, Pune and Kolkata.  

               According to theories, the reason of a low mortality rate in India is 
that India has encountered with a relatively weaker strain of SARS-CoV-2. 
The most probable reason is high temperature due to which the spike protein 
layer of the virus is damaged and it’s strength is weakened.  

               One of the most concerned situation in India is “ Asymptomatic 
individuals”.Most of the Indians shows No or Minimal symptoms. 
Asymptomatic individual may show symptoms even after 21 days of  
infection. This situation could enhance the impact of SARS-CoV-2 in India.  

Whereas in Northeast, we can say that the states are in the 2nd stage i.e. Local 
Transmission as northeast has reported cases either with a travel history or 
cases that have come in contact with the patient who have a travel history.  

SITUATION IN ASSAM.  

The first case of the COVID-19 pandemic in the Indian state of Assam was 
reported on 31 March 2020. As of 8 June 2020, the Government of Assam has 
confirmed a total of 2,681 positive cases of COVID-19 including 639 
recoveries (inclusive of migrations) and four deaths in the state. 

Assam’s fight against the novel coronavirus has been largely spearheaded by 
the state’s Health Minister Mr. HimantaBiswaSarma. The Government of 
Assam makes compulsory quarantine of 14 days for people coming from 
outside the state or country. 

      



             Several quarantine centres have been set up by the government in 
order to properly quarantine people coming from outside of the state or 
country.  

Nearly 5 lakh people have been screened across Assam, of which 36,818 
passengers have been screened at six airports in the state. 

   

 

 

 

 

EFEECT OF MUTATIONS ON VACCINE.  

The mutations are slow and mild in nature which is a good news for vaccine 
production. The mutations won’t likely interfere with the effectiveness of the 
COVID-19 vaccine. Vaccines in general, tend to target the original strain of 
the virus. When we finally have a COVID-19 vaccine it will most likely 
protect people against the vast majority of circulating COVID-19 strains for 
the foreseeable mutations. Even if random mutations do occur down the 
road, scientists believe that the worst case scenario will be some 
breakthrough infections rather than a life threatening disease.  

                    Because the mutations are so similar, a vaccine would likely 
protect people against not only the original strain but new mutations as well.  

                     Till the vaccine is developed we can protect ourselves from this 
contagious virus by taking some immunity boosters suggested by the 
Ministry of Ayush India and following the preventive measures proposed by 
WHO and the Government of India.  

 

 

 

 

 

 

 

 

 



DO's 

1. Wear a cloth covering on your face at all times when you are not at home. 

This is meant to protect OTHERS from your droplets rather than to protect 

you from others.Be careful about touching your face more with the mask as 

this could increase your risk.  

2. Wash your hands before you wear your mask. 

3. Stay informed of the situation as events and advisories are rapidly 

evolving from credible sources like Ministry Of Health or WHO. 

4. Practice good hand hygiene and wash your hands frequently, especially 

before you eat, after you use the restroom, blow your nose or cough or 

before you touch your face. Good hand hygiene includes washing your hands 

for more than 20 seconds. If you can’t wash your hands, use an alcohol-

based sanitizer with more than 60% alcohol. 

5. Cover your cough or sneeze. The best way to cough or sneeze is into your 

elbow and not your hands. 

 

6. Work from home. Leave your home only for essential reasons, such as 

buying food or medications. 

7.Move away from others who cough or sneeze. 

8.Wipe down all surfaces you come into contact withincluding doorknobs, 

staircase railings, light switches etc. 

9. Call ahead to the doctor/emergency room before you head there if you 

think you may have symptoms concerning for COVID-19. You should also 

wear a facemask to protect others. 

10. Protect your immune system by getting your vaccinations, eating a 

balanced diet, avoiding too much alcohol, getting enough pop sleep and 

maintaining a healthy weight. Considereating food containing Vitamin C to 

boost your immunity. 

11. Participate in “social distancing” to blunt the spread of the virus. Let’s 

NOT be social – the virus doesn’t spread itself… people spread it! Now is the 

time to stay home to “flatten the curve”. 

12. Wash your hands thoroughly after handling cash or credit cards before 

touching your face. 

13. Go outside and get regular exercise but remember to wear that cloth face 

covering! Exercise can even help to boost the immune system. When you go 

out, make sure you continue to maintain social distancing.  Try to use more 

isolated trails or walk in your neighbourhood 

14. Look for red flags, like shortness of breath, fever >102F and worsening 

symptoms. Do seek medical care if you develop any of these symptoms at any 

time. 

15.Self-quarantine yourself for 14 days if you come into contact with 

someone who tests positive for coronavirus. 



 

 

 

DON’ts 

1. Don’t just tie a scarf around your face as that can be loose 

fitting and need more adjustment. Use a Mask that is more 

tight-fitting. 

2. Don’t panic – It is not a ‘panic-demic’ but don’t take this 

lightly either, especially if you are healthy! Emotional 

contagion is the spread of fear or panic and is more contagious 

than the virus itself. 

3. Don’t travel unless it is important. 

4. Don’t touch your eyes, nose, mouth or face without washing 

your handsand don't spit in public. 

5. Don’t put your shoes on surfaces you may touch. Since we 

don’t typically sanitize the bottom of our shoes, we should try 

to avoid or other surfaces we commonly touch. 

6. Don’t interact with your pets if you think you may have 

symptoms concerning for COVID-19. 

7. Don’t treat “social distancing” like a “vacation”. It is 

important to stay home and stay away from others for this to 

work. . 

8. Don’t share utensils or drinking glasses with others, 

including family members. 

9. Don’t shake hands or give hugs as greetings. Use an 

alternative greeting that maintains 6-8 feet of distance. 

10. Don’t visit your older relatives or community members, as 

they are the highest risk group. 

11. Don’t go to public places like gyms, theatres, restaurants. 

12.Don’t call for testing if you don’t have symptoms. 

      

 

 

 

                                                        SITA SARMA 



 

                     Amrita  Das  Lakra      

A gene mutation is a permanent alteration in the DNA sequence that 

makes up a gene, such that the sequence differs from what is found in most 

people.  

Gene mutations can be classified in two major ways: 

• Hereditary mutations are inherited from a parent and are present 

throughout a person’s life in virtually every cell in the body. 

• Acquired (or somatic) mutations occur at some time during a               

person’s life and are present only in certain cells, not in every cell              

in the body. 

• Genetic changes that are described as de novo (new) mutations              

can be either hereditary or somatic. In some cases, the mutation          

occurs in a person’s egg or sperm cell but is not present in any of                  

the person’s other cells. In other cases, the mutation occurs in the 

fertilized egg shortly after the egg and sperm cells unite. As the 

fertilized egg divides, each resulting cell in the growing embryo                  

will have the mutation. De novo mutation explain how a child 

undergoes a mutation but no family history of such kind noticed       

ever. 

 

 

 
 

 

 



 

Some super qualities human possess 
due to gene mutation 

• Unbreakable bones - The LRP5 gene i responsible for many bone 

ailments, including juvenile osteoporosis.  A mutation associated               

with this same gene has bones that are super strong and extremely 

resistant to breaking.  

• Incredible vision - Average human have 3 color receptors whereas  

tetrachromats have 4. This is caused by the mutation of opsin gene. 

Those who carry the mutation can encounter a number of different 

colors, constantly, from a young age on.  

• Super strength – A mutation of the MSTN gene lack the protein 

myostatin   which result in muscle mass double that of the average 

person. In humans, the MSTN gene is located on the long arm of 

chromosome 2.  

• Uncanny flexibility -Marfan syndrome is a condition, caused by             

mutation in FBN1 gene, where a person has less connective tissue             

than they should. Those  who have Marfan syndrome often have                  

long limbs, piano fingers, and  incredible flexibility. 

• Resistance to poison - A mutation of the gene AS3MT, helps push           

potentially dangerous substances out of the system. 

 

 

 

• Super speed – A mutation of the gene ACTN3 allows people to flex faster                            

for running. It is also known as sports gene. 

• Congenital analgesia – Congenital insensitivity to pain is caused by           

mutation in the SCN9A gene. The SCN9A gene helps in production of 

sodium channels, which are found in nerve cells named nociceptors that 

transmit pain signal . The mutation in this gene prohibits pain signal thus   

leading to insensitivity to pain. 

 

 

 

 

 

 

 

 

 

 



GENETIC DISORDERS 

                                                                     Pranita Basumatary 

INTRODUCTION 

A genetic disorder is a disease caused in whole or in part by a change in 

the DNA sequence away from the normal sequence. Genetic disorders 

can be caused by a mutation in one gene (monogenic disorder),by 

mutation in multiple genes (multifactorial inheritance disorder) or by a 

chromosomal abnormality. 

It can be inherited from two parents who are carriers of a faulty gene 

(autosomal recessive inheritance) or from a parent with the disorder. 

• CATEGORIES OF GENETIC DISORDERS: 

Genetic disorders can be classified into three types: 

1. Chromosomal disorders : 

• Are large-scale mutations of the chromosomes. 

• Excess of deficiency of genes, E.g.: Down syndrome(trisomy 

21). 

• No mutation in individual genes. 

2. Single-gene disorder: 

• Localized small-scale mutation. 

• Mutation of individual genes (E.g.: Sickle cell anemia ,cystic 

fibrosis). 

• Follow classic inheritance patterns (autosomal 

recessive/dominant; x-linked). 

3. Multifactorial disorder: 

• Majority of diseases have a genetic component. 

• Does not fit the inheritance patterns expected in single gene 

mutations. 

• Multifactorial disorders include heart disease and diabetes. 

•  Example of multifactorial disorders  include inflammatory 

bowel diseases, multiple sclerosis. 

• CONCLUSION:Not all genetic disorders directly result in death; 

however, there are no known cures for genetic disorders. Many 

genetic disorders affect stages of development such as down 

syndrome, while others result in purely physical symptoms, 

such as muscular dystrophy.  

The treatment of genetic disorders is an ongoing battle, with 

over 1800 gene therapy clinical trials have been completed, are 

ongoing or have been approved worldwide. Despite this, most 

treatment options revolve around treating the symptoms of the 

disorder in an attempt to improve patient’s quality of life.  

                  



EPIDERMOLYSIS BULLOSA (EB) 
                                                         Bharnali Narzary 

 

 

WHAT IS EPIDERMOLYSIS BULLOSA (EB) ?                                                                     

• Epidermolysis bullosa (EB) is a rare genetic characterized by the 
presence of extremely fragile skin and recurrent blister formation, 
resulting from minor mechanical friction or trauma.  

 

• There are many genetic and symptom forms of EB. Internal organs 
and bodily systems can also be seriously affected by the disease. 

 

• The disorder occurs in every racial and ethnic group throughout the 
world. The disorder affects both sexes equally. 

 

• Children also suffer from this disease because being inherited can 
get it from birth, so it is called ‘Butterfly Skin’ because the skin 
appears to be just as delicate as the wings of a butterfly. 

 

• Mostly effects children when they are first born or when they are 
very young. People with less severe cases show symptoms during 
early adulthood, and mild cases can improve with time. 
 
 

• EB is always painful, is often pervasive and debilitating and is in 
some cases before the age of 30. 
 

• There is no cure but there’s treatment to help the pain. It affects 1 
out of 50,000 births. 

     

        TYPES OF EB 

1. Epidermolysis bullosa simplex- Most common form with least severe 
symptoms that begins at birth or early childhood. 
 

2. Junctional epidermolysis bullosa – One of the most severe cases that 
causes dehydration due to fluid loss and complicated infections. It also 
severely affects the intestines, esophagus and stomach. 
 

3. Dystrophic epidermolysis bulla skin causing  blisters over a large 
surface area of skin that is inherited in the autosomal dominant and 
recessive manners. Severe forms may cause tooth decay, eye problems 
involving the cornea, and blistering and scarring of the inside of the 
mouth. 
 
Causes of EB :-All forms of EB are inherited through family so having 
a family history or an affected parent is a risk factor. The pattern may 
be inherited dominantly or recessively. In the dominant form a child 
can inherit the disease if only one parent is infected. However in the 
recessive form, children can only inherit the disease if both parents 
have an infected gene. EB is more severe when it’s inherited 
recessively.  
 
SIGNS AND SYMPTOMS :Blistering of the skin, tooth decay, deformed 
or lack of finger/toe nails, internal blistering in the throat, stomach 
and intestines, scalp blistering and loss of hair, excessive sweating, 
hardening of the skin on the feet or hands, thin skin appearance and 
white bumps, difficulty swallowing.   
 
                
 



COMPLICATIONS FROM EB: 
Complications include : Malnutrition and anaemia, infection of the 
blisters, problems involving the internal organs, blindness, cell skin 
cancer, loss of limb function, the death rate is 87% for the first year of 
infants. 
Surgery to fix the blisters is usually out of the question due to the 
many risk factors of infection. 
 
TREATMENT: 
There really is no treatment to cure it but there are ways to make it 
easier on those who have it and to prevent it. Some of those ways 
involve: 
• Tissue engineering techniques such as stem cell transplant are also 

treatment options. Stem cells can obtain from bone marrow, 
peripheral blood, umbilical cord, placenta, and etc. transplanted 
stem cells from a healthy individual regenerate skin tissue and 
accelerate healing of skin lesions. 

• To prevent infection excellent skin care is necessary and the use of 
ointments.  

• Steroids may be used to help people swallow their food without 
pain. 

• People may also seek help from a physical therapist to help them 
function and get used to the pain. 

• Other procedures that are under investigation include protein and 
gene therapy 
 
CONCLUSION : 

• Tissue engineering and gene therapy together are novel 
suggested treatment options for EB patients, but there is 
some obstacle to obtain a certain treatment by gene 
therapy over stem cells in EB.  
 

• Application of viral vectors in human species are among 
restrictions of gene therapy due to ethical issues in EB 
patients because of risk of spread and infection by viruses 

or unknown complications. Usage of non viral vectors 
leading to higher applicability of gene therapy in EB 
patients.  

 

                     

                             Image of little girl living with  EB 

             

                                         Baby Battling with EB 

 



SEVERE COMBINED 

IMMUNODEFICIENCY ( SCID)  

Kritagya gogoi 

What is SCID?  

• SCID stands for severe combined immunodeficiency. It is a rare 

genetic disorder characterized by the disturbed development of 

functional T cells and B cells caused by numerous gene mutations.  

• It involves defective antibody response due to either direct 

involvement with B lymphocytes activation due to non function T 

helper cells.  

• SCID is the most severe form of Primary Immunodeficiency and 

there are now at least 9 different known genes in which mutation 

leads to a form of SCID.  

• It is also known as BUBBLE BABY DISEASE because it’s victims are 

extremely vulnerable to infections.  

• SCID is a result of an immune system so highly compromised that it 

is considered almost absent.  

• SCID patients are usually affected by several bacterial, viral or fungal 

infection early in life and if untreated the infants usually die within a 

year.  

• SCID is one of the 10 most unusual genetic mutation in human 

beings 

 

• Interestingly SCID was the First human illness treated by Human 

Gene Therapy in 1990. 

                    

                     

                     

                           First known bubble baby, David Vetter 

 

 

          

 



SYMPTOMS. The classic symptoms of SCID include an increased 

susceptibility to a variety of infections, including ear infections (acute otitis 

media), pneumonia or bronchitis, oral thrush (a type of yeast that multiplies 

rapidly, creating white, sore areas in the mouth), and diarrhea. 

DIAGNOSIS. Early diagnosis of SCID is usually difficult due to the need for 

advanced screening techniques. Several symptoms may indicate a possibility 

of SCID in a child, such as a family history of infant death, chronic coughs, 

hyperinflated lungs, and persistent infections. A full blood lymphocyte count 

is often considered a reliable manner of diagnosing SCID, but higher 

lymphocyte counts in childhood may influence results. 

  

TREATMENT. 

• The most common treatment for SCID is bone marrow 

transplantation, which has been very successful using either a 

matched related or unrelated donor, or a half-matched donor, who 

would be either parent. The half-matched type of transplant is called 

haploidentical. 

•  Physicians have also had some success with in utero transplants 

done before the child is born and also by using cord blood which is 

rich in stem cells. In utero transplants allow for the fetus to develop 

a functional immune system in the sterile environment of the uterus. 

• More recently gene therapy has been attempted as an alternative to 

the bone marrow transplant. Transduction of the missing gene to 

hematopoietic stem cells using viral vectors is being tested in X-

linked SCID. 

 

EPIDEMIOLOGY.  

The most commonly quoted figure for the prevalence of SCID is around 1 in 

100,000 births, although this is regarded by some to be an underestimate of 

the true prevalence; some estimates predict that the prevalence rate is as 

high as 1 in 50,000 live births. A figure of about 1 in 65,000 live births has 

been reported for Australia. 

Due to the genetic nature of SCID, a higher prevalence is found in areas and 

cultures among which there is a higher rate of consanguineous mating. 

 

SCID in Animals.  

SCID mice were and still are used in disease, vaccine, and transplant 

research; especially as animal models for testing the safety of new vaccines 

or therapeutic agents in people with weakened immune system recessive 

gene with clinical signs similar to the human condition, also affects the 

Arabian horse. In horses, the condition remains a fatal disease, as the animal 

inevitably succumbs to an opportunistic infection within the first four to six 

months of life.However, carriers, who themselves are not affected by the 

disease, can be detected with a DNA test. Thus careful breeding practices 

can avoid the risk of an affected foal being produced. 

Another animal with well-characterized SCID pathology is the dog. There are 

two known forms, an X-linked SCID in Basset Hounds that has similar 

ontology to X-SCID in humans, and an autosomal recessive form seen in one 

line of Jack Russell Terriers that is similar to SCID in Arabian horses and 

mice.SCID mice also serve as a useful animal model in the study of the 

human immune system and its interactions with disease, infections, and 

cancer. 

 



         

DESIGNER 
BABIES 
           Sriparna Datta Gupta 

 

 

 

INTRODUCTION 
➢ Genetics is a branch of biology concerned with the study of 

genes, genetic variation and heredity in organisms. 

➢ The importance of genetics is increasing rapidly. One such 

application of genetics in today’s world is found in the 

creation of  “Designer babies”. 

➢ A designer baby is a baby genetically engineered in vitro for 
specially selected traits ,which can vary from lowered disease-risk 
to gender selection. 

 

➢ The genetic makeup of the baby is selected or altered,often 

to include a particular gene or to remove genes associated 

with a disease resulting in a genetic makeup that has been 

engineered through gene therapy. 

PROCEDURE 

➢ Pre-implantation genetic diagnosis (PGD or PIGD) . 
➢ In vitro fertilisation . 
➢ Embryo culture. 
➢ Embryo biopsy. 
➢ Polymerase chain reaction(PCR). 
➢  Fluorescent in situ hybridization(FISH). 
➢ Finally the embryos with desired traits are transferred into the 

mother’s uterus and then allowed to develop naturally. 
 



 

Fig-Processes involved in the creation of Designer babies 
 

PROS AND CONS OF DESIGNER BABIES 

PROs 

➢ Genetic screening reduces the baby’s chances of being born with a 
serious genetic disease. 
 

➢ Allows couple to balance gender  in their families. 
 

➢ Reduces the risk of inherited medical conditions such as 
diabetes,cancer etc. 

 

cons 

➢ Unskilled lab technology could damage embryo during biopsy. 
 

➢ These genetic techniques are very expensive. 
 

➢ The baby has no choice in this matter.  
 
 

CONCLUSION 

Thus it can be concluded that using the technique of designer baby 

we can help prevent certain genetic diseases among the babies, as 

the diseases will be screened beforehand. But this technique needs 

to develop in different folds as many people are still unaware and 

unknown about the process.  

 



 

“GETTING THE BLUES”- 

CHRYSANTHEMUM 

“Roses are red but science can 

turn it blue”       

                                                             

    

 

                                           DARSHITA SARKAR                                                                                        

               
               Picture- butterfly pea(left) and Canterbury bells(right) 

 

             

  

 

 

 

 Naonobu Noda, a plant researcher  in 

National Agriculture and Food Research 

Organisation at Tsukuba, Japan was the 

first person who successfully produced 

artificial; blue chrysanthemum. 

The Experiment— 

In 2013, Noda and his 

colleagues combined genes 

from naturally Canterbury 

bells (Campanula medium) 

and butterfly pea plant 

(Clitoria ternatea) and 

introduced the combination 

into the DNA of 

Chrysanthemum 

(Chrysanthemum 

morifolium). 

Pigment Action— 

Key pigment- Anthocyanin 

Due to the combination of 

genes the molecular 

structure of anthocyanin of 

chrysanthemum gets altered. 

When this altered compound 

reacts with flavin glucoside, 

the resulting chrysanthemum 

were blue. 

Conclusion— 

• This is a three parental plant. 

• Scientist reffered that this technique 

could be applied to other plants not 

possessing ble flower cultivars e.g- 

roses and dahlias. 



CRISPR-Cas9 TECHNOLOGY  

                       ARPITA PAUL AND PRIYAKSHEE BHATTACHARYYA 

WHAT IS CRISPR-Cas9? 

CRISPR stands for "Clusters of regularly interspaced short palindromic 

repeats”. CRISPRs are specialized stretches of DNA and the protein Cas9 is an 

enzyme that acts like a pair of molecular scissors, capable of cutting strands 

of DNA.  

CRISPR is a specialized region of DNA with two distinct characteristics: the 

presence of nucleotide repeats: the building blocks of DNA, distributed 

throughout a CRISPR region; and spacers: bits of DNA that are interspersed 

among these repeated sequences. In case of bacteria, the spacers are taken 

from viruses that previously attacked the organism. It serves as a bank of 

memories, helping them to recognize the viruses and fight off future attacks. 

CRISPR technology was adapted from the natural defence mechanisms of 

bacteria and archaea. These organisms use CRISPR-derived RNA and Cas9, to 

foil attacks by viruses and other foreign bodies. They do so primarily by 

chopping up and destroying the DNA of a foreign invader. When these 

components are transferred into other organisms, it allows for the 

manipulation of genes, or editing. 

MECHANISM OF CRISPR-Cas9 

When a virus attacks a bacterium, it injects its nucleic acid into the 

bacterium, which responds by producing Cas enzymes to snip out pieces of 

the viral nucleic  acid and incorporate them into its own genome at CRISPR 

location. This provides useful acquired immunity for the bacterium so the 

next time the same species of virus attacks, the CRISPR location along with 

the viral nucleic acid are transcribed into short RNA called crRNA. The crRNA 

consists of a nucleotide repeat and a spacer portion. The crRNA along with 

another RNA called the tracrRNA attach to the Cas9 enzyme and then guide 

the resulting complex to the invading nucleic acid, identifying it by its 

matching sequence. Cas9 then cuts the targeted nucleic acid thus disabling 

the virus’s ability to hijack the bacterium for its own replication. 

CRISPR-Cas9 TECHNOLOGY 

CRISPR-Cas9 Technology allows scientists to manipulate the sequence of 

DNA in a precise manner. CRISPR-Cas9 system in a remarkable tool for 

greatly simplifying gene manipulation such as insertions, deletions, 

development of knock in and knock out of gene. A versatile genome editing 

technology that is widely used for studying the functionality of genetic 

elements, creating genetically modified organisms and research for genetic 

disorders. CRISPR technology is like a software for genome, the Cas9 

complex is programmable, scientists program the complex to recognize 

particular DNA sequence and cut the DNA at that site and later inserting a 

new DNA of interest, or cutting out a gene. 

APPLICATIONS OF CRISPR-Cas9 TECHNOLOGY 

1. FOOD AND CROPS- 

CRISPR-Cas9 technology has been applied in the food and farming 

industries to engineer probiotic cultures. 

It is also used in crops to enhance yield drought tolerance and 

nutritional properties. 

2. GENE EDITING AND ELIMINATING DISEASES- 

CRISPR-Cas9 technology is used to alter the genetic makeup, often 

to include a particular gene or to remove genes associated with a 

disease. It can be used in correcting genetic defects such as Cystic 

fibrosis, Cataracts, Fanconi anemia. 

 



3. CREATING GENE DRIVES- 

It can be used to create gene drives. These are genetic systems 

which increase the chances of a particular trait passing on from 

parent to offspring. 

4. CREATING TRANSGENIC ANIMALS- 

It is being used to create transgenic animals to produce organs for 

transplants in human patients. 

ADVANTAGES OF CRISPR-Cas9 TECHNOLOGY 

1. It is simple, easy, cheap and efficient genome editing technology 

with high degree of flexibility and accuracy. 

2. It can be directly applied to embryos, thus reducing the time 

required to modify targets genes compared to gene targeting 

technologies based on the use of embryonic stem cells. 

3. It allows introduction or removal of more than one gene at a time, 

thus reducing the time taken for editing genomes from years to 

weeks. 

DISADVANTAGES OF CRISPR-Cas9 TECHNOLOGY 

1. It can create ethical dilemma. 

2. Since this technology is still in its infancy, and knowledge about the 

genome remains very limited; it can cause safety issues. 

3. A lot of work is still to be done to bring about more accuracy. 

CONCLUSION 

CRISPR-Cas9 technology has its advantages and disadvantages ranging from 

ethical concerns to being known as the fastest, cheapest, and most precise 

way of editing genes. This scientific breakthrough has the ability to eliminate 

diseases, solve world hunger, provide unlimited clean energy but at the 

same time can easily get out of hands. It has potentially given us direct 

access to source code of life and at the same time given a great amount of 

hope to billions of people. This technology’s promising ability to deliver is a 

major reason why so many investors are spending millions of dollars. 

Millions of people in the world do not have enough food to lead a healthy 

life, adding on about large number of rare diseases are caused by faulty 

gene. These figures alone show what a huge impact this technology would 

have in our lives if used appropriately and for right reasons.  

 

 

IMAGES DEPICTING THE MECHANISM OF CRISPR-CAS9 TECHNOLOGY 



 

TRANSGENESIS 

                                         

                                         Monalisha Hasda 

Transgenesis is the process of introducing an exogenous gene called 

transgene into a living organism so that the organism will exhibit a new 

property and transmit that property to its offspring. Transgenic organisms 

are able to express foreign gene because the genetic code is similar for all 

organisms. This means that a specific DNA sequence will code for the same 

protein in all organisms. Due to this similarity in protein sequence, scientists 

can cut DNA at this common protein points and add other genes. 

Information  

• Plant transformation methods: Transfer of DNA viaa vector 

(Agrobacterium) Direct transfer of DNA – gene guns, electroprotein, 

microinjection.  

• Transgenic organism: It is defined as living organism containing genetic 

material into which DNA from a different organism has been artificially 

introduced.  

• Genetically Modified Organism (GMO): It has been developed for 

commercial purposes and has been genetically modified for pest and 

herbicide resistance. 

 • Gene Therapy: It is an experimental technique that uses genes to treat or 

prevent diseases. In future, this technique may allow medical professionals to 

treat a disorder by inserting a gene into a patient’s cells instead of using 

drugs or surgery. 

• Three basic methods of transgenesis:  

DNA microinjection, Retrovirus - mediated gene transfer, Embryo stem cell – 

mediated gene transfer 

                        Advantages                       Disadvantages 

1. Increased growth rate. 1. Inserted gene has multiple 
functions. 

2. Improved nutritional value. 2. Breeding problems. 

3. Improved disease resistance.
  

3. Low survival rate of transgenic 
animals. 

4. Improved food conversion 
rate. 

4. Sometime leads to mutagenesis 
and functional disorder. 

5. Increased muscle mass. 5. Adverse effects on the immune 
system.  

 

Conclusion 

• In the last few years, targeted genome editing has captivated the 

attention of research community. The applications of this technology 

have gained significant attraction in field of science, including 

agriculture, medicine and industry. 

• It will surely improve the quality of life of ourselves and future 

generations. 

                                                                                                                                                           



GENETICALLY MODIFIED BACTERIA                             

                                                                           MONALI GOGOI  

 

 

 

 

 

 

 



GENETICALLY ENGINEERED FOODS 
AND ITS PROS AND CONS 
                                                                       Sweety Das 
                                                                                    

INTRODUCTION   : 

▪ Genetically engineered (GE) foods have had their DNA changed using 

genes from other plants or animals. Scientists take the gene for a 

desired trait in one plant or animal, and they insert that gene into a 

cell of another plant or animal. These genetically modified organisms 

are often called GMOs for short. 

▪ Genetic engineering is the process of manipulating an organism’s 

genes directly — by, for example, transplanting DNA from other 

organisms. . Genetically modified foods have been on the US 

market since 1994, ever since the introduction of”Flavr Savr” 

tomatoes that had been engineered to ripen more slowly. 

▪ Genetic engineering is a tool that can be used for a variety of 

purposes. 

INFORMATION:        

▪ Agricultural plants are one of the most frequently cited examples 

of genetically modified organisms (GMOs). Some benefits of 

genetic engineering in agriculture are increased crop yields, reduced 

costs for food or drug production, reduced need for pesticides, 

enhanced nutrient composition, medical benefits etc. to the world's 

growing population. 

▪ Advances have also been made in developing crops that mature 

faster and tolerate aluminum, boron, salt, drought, frost, and other 

environmental stressors, allowing plants to grow in conditions 

where they might not otherwise flourish. 

▪ Other applications include the production of nonprotein (bioplastic) 

or nonindustrial (ornamental plant) products. 

▪ Many industries stand to benefit from additional GMO research. For 

instance, a number of microorganisms are being considered as 

future clean fuel producers and biodegraders. 

▪ Genetically modified plants may someday be used to produce 

recombinant vaccines. . Work is currently underway to develop 

plant-derived vaccine candidates in potatoes and lettuce for 

hepatitis B virus (HBV), enterotoxigenic Escherichia coli (ETEC), and 

Norwalk virus. 

▪ Scientists are also looking into the production of other 

commercially valuable proteins in plants, such as spider silk protein 

and polymers that are used in surgery or tissue replacement (Ma et 

al., 2003).  
Some of the genetically modified foods are- 
 

    

                           1. FLAVR SAVR TOMATO                    2. MILK 

http://www.vox.com/cards/genetically-modified-foods/how-do-you-genetically-modify-food-exactly
http://www.vox.com/cards/genetically-modified-foods/how-do-you-genetically-modify-food-exactly
http://californiaagriculture.ucanr.edu/landingpage.cfm?article=ca.v054n04p6&fulltext=yes
http://californiaagriculture.ucanr.edu/landingpage.cfm?article=ca.v054n04p6&fulltext=yes
http://www.vox.com/cards/genetically-modified-foods/why-would-anyone-want-to-make-gmo-food
http://www.vox.com/cards/genetically-modified-foods/why-would-anyone-want-to-make-gmo-food


 

             

    3. PAPAYA                                       4.SQUASH AND ZUCCHINI 

 

➢ FOODS THAT ARE SUPPOSE TO BE GENETICALLY MODIFIED BUT 

ARE NOT GOOD FOR HUMAN HEALTH ARE- 

1. Potatoes: In 1995, Monsanto introduced genetically modified 

potatoes for human consumption, but after pressure from 

consumers, McDonald’s and several other major fast food 

chains told their French fry suppliers to stop growing GE potatoes. 

The crop has since been removed from the market. 

2. Seedless watermelon: While it would seem plausible that a fruit 

that produces no seeds has been bioengineered, the seedless 

watermelon is a hybrid of two separate breeds. It has been 

nicknamed the “mule of the watermelon world.” 

3. Salmon: Currently no meat, fish, or egg products are genetically 

engineered, though a company called Aqua Bounty has an 

application in with the FDA to approve its GE salmon. 

4. Soy milk: While 93 percent of soy grown in the United States is 

genetically engineered, most major brands of soy milk are GMO-

free. Silk, the best-selling soy milk brand in the country, joined the 

Non-GMO Project in 2010. 

5. Rice: A staple food for nearly half the world’s population, there 

are currently no varieties of GM rice approved for human 

consumption. However, that could soon change. A genetically 

modified variety called golden rice being developed in the 

Philippines has been altered to include beta-carotene, a source of 

vitamin A. 

 

CONCLUSION: 
 

• First off, not everyone agrees that GMOs are safe to eat, especially 

over the long term.  

• The European Union remains decidedly skeptical, with very few 

approved GE crops grown on the continent and mandatory labeling 

in place for products that contain GMOs. 

•  Some scientists fear that GMOs could cause allergies in humans. 

•  Others point to the environmental consequences of the farming of 

GE crops.   

                      

                  So, GMOs or Genetically engineered foods have it both 

advantages and disadvantages in matter of human health along with 

the food that they eat. 

 

 

 

 

                                            

http://www.monsanto.com/newsviews/Pages/new-leaf-potato.aspx
http://www.monsanto.com/newsviews/Pages/new-leaf-potato.aspx
http://www.organicconsumers.org/ge/gepotatoban.cfm
http://www.organicconsumers.org/ge/gepotatoban.cfm
http://www.washingtonpost.com/wp-dyn/content/article/2010/08/31/AR2010083102643.html
http://www.centerforfoodsafety.org/issues/309/ge-fish
http://www.ers.usda.gov/datafiles/Adoption_of_Genetically_Engineered_Crops_in_the_US/alltables.xls
http://silk.com/our-story/non-gmo
http://www.nongmoproject.org/2010/08/20/silk%C2%AE-soymilk-announces-enrollment-in-the-non-gmo-project/
http://www.nongmoproject.org/2010/08/20/silk%C2%AE-soymilk-announces-enrollment-in-the-non-gmo-project/
http://www.fao.org/docrep/u8480e/u8480e07.htm
http://irri.org/index.php?option=com_k2&view=item&id=12438&lang=en
http://www.irri.org/index.php?option=com_k2&view=itemlist&task=category&id=764:golden-rice-at-irri&lang=en
http://www.npr.org/blogs/thesalt/2013/03/07/173611461/in-a-grain-of-golden-rice-a-world-of-controversy-over-gmo-foods
http://rt.com/news/court-overturns-french-monsanto-ban-930/
http://rt.com/news/court-overturns-french-monsanto-ban-930/
http://grist.org/food/genetically-engineered-food-allergic-to-regulations/
http://www.righttoknow-gmo.org/content/about
http://www.righttoknow-gmo.org/content/about


APPLICATION OF GENETIC 
ENGINEERING IN MEDICINE 
AND AGRICULTURE 

                                   

                                         Kinnari Deka and Rashmi Bajaj 
 
 

WHAT IS GENETIC ENGINEERING? 
• Genetic Engineering, sometimes also called genetic 

modification is the process of altering the DNA in organism’s 
genome. This may means changing one base pair (A-T or C-
G), deleting a whole region of DNA, or introducing an additional 
copy of a gene. 

 

• Genetic Engineering was first used by a Science-fiction 
novelist, not by any scientist. In the year 1951. Jack Williamson 
used the term Genetic Engineering in his novel "Dragon’s 
Island". 

 
Tools used in Genetic Engineering are: 
(a) RESTRICTION ENZYME- it is a special enzyme used to cut the 
DNA at specific places. Different enzymes cut DNA at specific base 
sequence known as Recognition site. 
(b) DNA LIGASE-  Enzyme which act like a glue sticking foreign DNA 
to DNS of the clonic vector. 
 

• Host organism- The organism that is modified in Genetic 
Engineering experiment is termed as Host. Depending on the 

goal of Genetic Engineering the host could range from a 
bacterial cell, plant cell to a human cell. 

• Vector - The Vector used to transfer genetic material into a 
host organism is called Vector. 

 
APPLICATION OF GENETIC ENGINEERING IN MEDICINE 

• Genetic Engineering has many applications to medicine that 
includes the manufacturing of drugs, Creation of model animals 
that mimic human condition, gene therapy etc. 

• Germ line gene therapy is the Genetic Engineering of Humans. 
It means changing the genes of embryo used in IVF before 
they are implanted. 

• These babies are designed to achieve more desired looks, 
skills or talents and the baby will be free of the disease under 
consideration. 

• Clinical research using somatic gene therapy has been 
concluded with several diseases including *X-linked SCID, 
Chronic Lymphocytic Leulamia (CLL), and Parkinson’s 
diseases. 

• Right now scientists are working in designing Foods that 
contains vaccines. Instead of getting Injections. Which can be 
tough to transport and Administer to remote countries where 
disease Is most prevalent. Scientist wants to put it into their 
food.     

                      
                       



APPLICATION OF GENETIC ENGINEERING IN 
AGRICULTURE 

• One of the  best own controversial application of genetic 
engineering is the creation and use of Genetically Modified 
crops or Genetically Modified Livestock to produce genetically 
modified foods 

 

• GMO's have been developed that modify the quality of produce 
food by increasing the nutritional value or providing more 
industrially useful qualities or quantities Soyabean and Canola 
have been genetically modified to produce more healthy oils. 

 

• Golden Rice is a variety of Oryza sativa rice produced from 
genetic engineering. It is a GM crop which intended 
to  increase dietary Vitamin A. 

 

• Golden rice yield a 1.6-2 micro gram beta-carotene per gram of 
dry rice  

                Similarly the Goldfish is a genetically modified 
fluorescent fish, it is done by bio luminescent, which are found in 
fireflies and lightening bugs. An enzyme called as luciferase is 
taken from firefly and is inserted in fish which make them glow. 

             
         
            

CONCLUSION: GENETIC ENGINEERING is a scientific breakthrough 
that has led to developments in biotechnology. Growth and human 
consumption of GM crops has been in the increase dispute less 
regards to the consequences. Thus ethical issues arise as they try to 
determine if  GM crops are good or bad for humans.    
  *Genetic Engineering can have many dangers but such fears will 
reduce once it is realised that everything has the potential to be 
dangerous or harmful.                      
 Thus the issues arising due to GM crops can be related to the ethical 
issues resulting from science. 
 

               
 



          

BIOTECHNOLOGICAL APPROACHES IN 
BANANA AND PLANTAIN 

                                                              Juli Thakuria 

 

INTRODUCTION  

▪ Banana is the common name used for the herbaceous 

plants of the genus Musa which is cultivated in more 

than 100 countries throughout the tropics and sub-

tropics. 

▪ Banana and plantains belong to the family Musaceae 

and order Zingiberales 

▪ According to health and nutrition Banana has 

increased its crop value  by Genetic modification.  

▪ Genetically modified organism bananas have been 

advocated as carrier for vaccines and as a source of 

carotenoids that can counteract debilitating Vitamin 

A deficiency.   

 

APPLICATIONS – 

▪ Mutation breeding could also contribute to 

genetic improvement of banana plants.  

▪ Somaclonal variation is an important tool for 

the improvement of banana germplasm 

(Knayat et al).  

▪ The Agrobacterium-mediated transformation 

method may be more widely applicable as it 

offers several advantages over direct gene 

transfer methodologies like particle 

bombardment and electroporation. 

▪ AMPs which are stable, cysteine-rich small 

peptides have a broad spectrum antimicrobial 

activity against fungi as well as bacteria and 

most are non-toxic to plant and mammalian 

cells.  

 

DISEASE AND RESISTANCE 

▪ One AMP gene is also expressed in the fruit thereby 

providing the opportunity to enhance the resistance 

against pre-harvest and postharvest diseases such 

as cigar-end rot and crown rot. 

▪ Banana bunchy top , caused by Banana bunchy top 

virus  (BBTV) , genus Nanavirus is one of the most  

▪  

▪ threatening diseases in the world as infected plants 

do not produce fruit.  

▪ Fusarium wilt caused by Fuasrium oxysporum f.sp 

cubense and Black sigatoka , by the fungus  



▪ Mycosphaerella  fijensis f.sp cubense ,which are the 

most devastating fungal diseases of Musa.  

▪ Atkinson et al. (2004) were the first to report 

transgenic resistance against the nematode 

Radopholus similis a major pest of banana. 

                                BANANA                     

PLANTAIN (Kaas Kol) 

 

 

 

CONCLUSION 

▪ Plant Biotechnology has the potential to play a key 

role in the sustainable production of Musa. 

▪  However, there is enormous potential for genetic 

manipulation of Musa species in order to improve 

their disease and pest resistance. 

 

 

 

 

 

 

 

 

 

 

 



FISH TECHNOLOGY IN CANCER 

TREATMENT 

                             Sita Sarma 

 

Fluorescence in situ hybridisation (FISH)is a cytogenetic 

technique developed in the early 1980s. 

➢ It uses fluorescent DNA probes to target specific chromosomal 

locations within the nucleus, resulting in coloured signals 

that can be detected using a fluorescent microscope. 

➢ In biology, a probe is a single strand of DNA or RNA that is 

complementary to a nucleotide sequence of interest. 

➢ Compared to conventional cytogenetic(CC) metaphase 

karyotype analysis FISH does not require cell culturing and 

can directly use fresh or paraffin embedded interphase nuclei 

for rapid evaluation. 

➢ FISH is applied for both de novo discovery and routine 

detection of chromosomal rearrangements, amplifications, 

and deletions that are associated with the pathogenesis of 

various hematopoietic and non hematopoietic malignancies. 

STEPS IN FISH TECHNIQUE 

➢ Construction of probe: First a probe is 

constructed.The probe must be of appropriate size. 

➢ Tagging of probe: The probe is tagged directly 

with fluorophores with targets for antibodies or with 

biotinusing techniques like PCR. 

➢ Extraction of chromosome:Then an interphase 

or metaphase chromosome preparation is produced and 

firmly attached to a substrate like glass. 

➢ Denaturisation and hybridisation: The 

probe is then applied to the chromosome DNA and 

incubated for approx. 12 hrs while hybridizing 

➢ Observation Under microscope: The results 

are then visualized and then quantified using a 

microscope that is capable of exciting the dye 

and recording images. 



EXAMPLES OF APPLICATION OF FISH TECHNOLOGY IN 
TREATMENT OF CANCERS: 

➢ HEMATOPOIETIC MALIGNANCY:Myelodysplasia Syndromes (MDS)\ 

MDS is a heterogeneous group of clonal hematopoietic disorders 

characterized by blood cytopenias resulting from ineffective 

haematopoiesis. 

The clinical outcome of MDS is variable and approximately 

20-30% of the patients will progress to AML (Acute Myeloid 

Leukaemia) within a few years or months . Recurrent 

chromosomal abnormalities are found in half of the de novo 

cases of MDS 

➢  Being a more sensitive test, FISH can be utilized to identify 

minor abnormal clones and cryptic chromosomal aberrations 

that are undetectable using CC and to provide additional 

information for patients with a normal karyotype of 

unsuccessful culture. 

➢ NON-HEMATOPOIETIC MALIGNANCY :Breast Cancer 

Breast Cancer is a fairly heterogeneous malignancy that 

involves large numbers of genomic aberrations that are 

inherited or are acquired during the initiation and 

progression of the disease. 

➢ To date , the most successful application of FISH  as a 

companion diagnostic test for selecting a targeted tumour may 

be the FISH evaluation of the HER -2 amplification of breast 

cancer. FISH test is more preferred over IHC since IHC is 

affected by various factors       and  

➢ the staining result could be ambiguous. 

  PROGRESS IN FISH METHODOLOGY 

➢ Fish Automation 

➢ Manual evaluation of large number of clinical FISH samples is 

no doubt a time-consuming, exhausting and error prone 

procedure. Thus an automated system would greatly reduce 

such errors. 

➢ QM-FISH 

➢ With the rapid progress in disease gene discoveries there is a 

need to simultaneously detect multiple genes. 

➢ Thus a FISH method that employs multiple probes called 

quantitative multi-geneFISH (QM-FISH) has recently become 

popular. 

 FIG: MICROPHOTOGRAPH SHOWING FLUORESCENT 

PROBES FOR  HER-2 FACTORIN HUMAN BREAST CELLS 

(Positive and negative) 

 



A COMBO OF FASTING PLUS 
VITAMIN C IS EFFECTIVE FOR 
HARD-TO-TREAT CANCERS (CASE 
STUDY) 

                                                             Manalisa Kumar 

• Scientists from USC and the IFOM Cancer 
Institute in Milan have found that a fast 
mimicking diet could be more effective at 
treating some types of cancer when 
combined with Vitamin C. 

 

•  Fast mimicking diet or vitamin C together 
had a dramatic effect, killing almost all 
cancerous cells. 

• Longo and his colleagues detected this 
strong effect only in cancer cell that had a 
mutation in KRAS gene. 

• Fast mimicking diet cycles are able to 
increase the effect of pharmacologicaldoses 
of Vitamin C against KRAS mutated cancers. 

• It occurs through regulation of iron levels 

and of molecular mechanisms involved in 

oxidative stress that results particularly 

pointed to a gene i.e., heme-oxygenase-1. 

CONCLUSION 

• Scientists believe that cancer will eventually 
be treated with low-toxicity drugs in a manner 
how antibiotics are used to treat infections 
that kill particular bacteria, but which can be 
substituted by other drugs if the first is not 
effective.  

• To move toward that goal, they needed totest 
two hypotheses: non-toxic combination 
interventions that would work inmice and it 
would look promising for human clinical trials.  

 

 



GENETIC CODE  

                                                                                                      Jyotishna Das         

 INTRODUCTION                                  

▪ IT IS GENETIC INFORMATION PRESENT IN THE NUCLEOTIDES 

FUNCTIONING AS A CODON IN A NON-OVERLAPPING FASHION. 

▪ ALL GENETIC INFORMATION IS STORED IN THE NUCLEIC ACID 

(DNA OR RNA). 

▪ GENETIC INFORMATION IN THE NUCLEIC ACIDS IS EXPRESSED 

THROUGH SYNTHESIS OF PROTEINS. 

▪ THE GENETIC VOCABULARY CONSISTS OF 64CODONS.EACH 

CODON HAS A MESSAGE FOR CONSTRUCTION OF POLYPEPTIDE 

CHAIN. 

▪ GENETIC CODE IS THEREFORE ALSO DEFINED AS A 

CORRESPONDENCE BETWEEN THE SEQUENCE OF AMINO 

ACIDS IN POLYPEPTIDES AND THE NUCLEOTIDE SEQUENCE IN 

DNA. 

INFORMATION 

▪ GENETIC CODE WAS PROPOSED BY GEORGE GAMOW. AND 

THE POINTS WHICH HE USED TO COMEUP WITH THE TABULAR 

GENETIC CODE WAS – 

1)THERE ARE 4 N2 BASES 

2)THERE ARE ONLY 20 AMINO ACIDS 

▪ SO HE PROPOSED THERE SHOULD BE SOME PERMUTATION 

COMBINATION WHICH WOULD CODE FOR THESE 20 AMINO 

ACIDS. 

▪  HIS IDEA WAS SUPPORTED BY THE EXPERIMENTS PERFORMED 

BY 3 OTHER SCIENTISTS- 

▪ *DR. H. KHURRANA 

▪ *MARSHAL NIERENBERD 

▪ *SEVERO OCHOA 

▪ FIG (I) SHOWS ABOUT THE TABLE HOW 

▪  THE 64 CODES WERE OBTAINED                                                                                                                                        

                                                        FIG (I)                      

  



 SALIENT FEATURES 

1.THE CODE IS TRIPLET :GENETIC  CODE IS 3 ADJACENT 

NITROGEN BASES SPECIPY ONE AMINO ACID; EX AUG FOR 

METHIONINE 

2.THERE ARE 64 CODES: 61 CODES FOR AMINO ACID AND 3 

ARE NONSENSE CODON. 

3.EACH CODE IS NON-AMBIGUOUS: A CODON HAS A CODE 

FOR ONLY ONE AMINO ACID. FOR EX - AUG ALWAYS CODES FOR 

METHIONINE. 

4.THE CODES ARE UNIVERSAL: SAME CODON SPECIFIES THE 

SAME AMINO ACID FROM BACTERIA TO HUMAN BEINGS . EX- UUU 

CODES FOR PHENYLALANINE WHETHER IT IS BACTERIUM OR HUMAN 

CELL. 

5.THE CODES ARE COMALESS: GENETIC CODE DOES NOT 

POSSES PUNCTUATIONS .READING OF THE GENETIC CODE WHEN ONE 

STARTED IS CONTINUOUS TILL THE END. 

6.THE CODES ARE NON-OVERLAPPING: 3 SUCCESSIVE 

NUCLEOTIDES OR NITROGEN CODE FOR ONLY 1 AMINO ACID. NONE 

OF THESE NITROGEN BASES BECOME PART OF ANY OTHER CODON. 

7.THE CODE IS DEGENERATE: MORE THAN 1 CODON SPECIFY 

THE SAME AMINO ACID. 

 

            CONCLUSION 

THE FOLLOWING CONCLUSIONS WERE REACHED  IN THE 

EXPERIMENTS TO UNRAVEL THE GENETIC CODE BY H.G 

KHURRANA: 

*DNA SPECIFIES THE SEQUENCE OF AMINO ACIDS  IN  

PROTEINS AND THE INFORMATION  IS RELAYED THROUGH A 

RNA  MOLECULE. THIS ENABLED DIRECT CORRELATION 

BETWEEN DNA AND A PROTEIN TO BE ACCOMPLISHED. 

*AN AMINO ACID IS TRANSLATED FROM 3-LETTER,NON-

OVERLAPPING NUCLEOTIDE SEQUENCE AS OPPOSED TO A 2-

OR 1-LETTER CODE FROM MESSENGER RNA. 

-THE PROOF OF THIS IS PRESENT IN THE NATURE OF THE 

GENETIC CODE 

-THE ABOVE STATEMENT IS VALID,HOWEVER, IT DOESNOT 

RULE OUT THE FACT THAT A SINGLE   mRNA (messenger RNA) 

MAY HAVE MULTIPLE INITIATION POINTS FOR TRANSLATION.  

THEREFORE THERE WILL BE DIFFERENT READING FRAMES 

WITHIN THE SAME mRNA, AND HENCE SPECIFICATION FOR 

MORE THAN ONE POLYPEPTIDE CHAIN.  



 

 

 

   



 

 

 

 



 

 

 

 



DNA SEQUENCING 

                                             Mridula Devi

 

WHAT IS DNA SEQUENCING? 

• The term DNA SEQUENCING refers to the process of determining 
the precise order of nucleotide bases-adenine,guanine,thymine and 
cytosine within a DNA molecule. 

• No technique can determine the sequence of bases in an entire 
gene,so it is necessary to cut the whole gene into fragments of 
manageable size(few 100 base pair long)and purify each fragment. 

 

INFORMATION: 

There are 2 different methods which are  now used for determination 

of DNA SEQUENCING .These are- 

1.Maxam and Gilbert’s chemical degradation method- 

In this method,the following steps are involved- 

(a)The 3´ends of DNA fragment are labelled. 

(b)The labelled strands are then separated. 

(c)The mixture is divided into 4 samples,each treated with a different 

reagent having the property of destroying either only G or only C or A 

and G , T and C. 

(d)Fragments of different sizes are produced. 

(e)Electrophoresis is done using each of the 4 samples in 4 different 

lanes of the gel . 

(f)The gel is then autoradiographed.It helps to determine the sequence 

2.Sanger and Coulson’s Di-Deoxynucleotide synthetic method- 

This method involves the following steps- 

(a)Four reaction tubes are set up each containing single stranded DNA 

sample to be sequenced,all 4 dNTPs(deoxyribonucleotide 

triphosphate)and an enzyme for DNA synthesis. 

(b)Each tube also contains a small amount of one of the 

ddNTP(dideoxynucleotide triphosphate). 

(c)The fragments generated by random incorporation of ddNTP leads 

to termination of reaction. 

(d)The gel is then autoradiographed.Position of different bands can be 

visualized and based on the position ,the DNA sequence can be read 

out very easily. 

        CONCLUSION: 

• DNA SEQUENCING is an important problem . 

• Sequencing of human genome led to the identification of 
molecular basis of several disorders,while many still are  hold 
to be discovered.  



POLYMERASE CHAIN REACTION 
(PCR)                                       Klirbon Englengpi  and  Manisha Rai    

 
WHAT IS POLYMERASE CHAIN REACTION? 

❖ Polymerase chain reaction is a technique used in molecular biology to amplify 
(copy) a single or a few copies of apiece of DNA generating thousands to a 
millions of copies of a particular DNA sequences used for further testing. 

❖ In vitro technique. 

BASIC REQUIREMENT FOR PCR 

❖ DNA Template, Primers, Taq polymerase,  Deoxynucleotide 
triphosphate(dNTPs), Buffer solution ,DNA thermal cylinder. 

STEPS INVOLVE IN  PCR 

It involves 3 steps/cycle. These steps are repeated 20-40 times doubling the 
number of DNA copies each time. 

❖ DENATURATION   --when the double- stranded template DNA is heated(95-
96C) to separate it into two single strands 

❖ ANNEALING—when the temperature is lowered (55C)to enable the DNA 
primers to attach to the template DNA. 

❖ EXTENSION –when the temperature is raised (72C) and a new strand of DNA is 

made by taq polymerase. 

                                   

         APPLICATIONS OF PCR  

❖ MOLECULAR BIOLOGICAL RESEARCH- genetic screening analysis 

(looking for a gene) and DNA cloning(cloning particular DNA 

sequences). 

❖ GENETC MAPPING STUDIES- e.g. human genome project, 

sequence tagging on genome sites . 

❖ CLINICAL & DIAGNOSIS USES- screening and diagnosis of HIV, 

cancer(detects mutations of oncogenes) ;genetic disorders e.g. 

sickle cell anemia, hemophilia etc . 

❖ GENETIC IDENTIFICATION&DNA TYPING- forensic and parenting, 

testing; sex determination of pre-natal cells; classification of 

species. 

❖ IDENTIFICATION of TRACE AMOUNTS of DNA- detection of 

contamination of food stuff by: food-borne pathogens 

,genetically modified organisms in food products, presence of 

pork in beef etc. 

 

             CONCLUSION 

❖ PCR has been a useful tool in research and diagnosis . 

❖ Its used has also brought a new challenges to research in term of 

interpreting and results due to its  sensitivity and quantitative 

measurement. 

❖ In medicine ,PCR are widely used  because of the  increase cost –

effectiveness of the newer assays. 

❖ It is very efficient technique  in the sense that it only takes a few 

hours –usually within 1 day. 

 



 

DNA FINGERPRINTING     
                                                                                                                                                                   

Panchi Dutta, Yeshmin Choudhury, Bhanita Deka 

 

WHAT IS DNA FINGERPRINTING? 

❑ DNA Fingerprinting is a forensic technique used to establish a link 

between biological evidence and a suspect in a criminal 

investigation.  

❑ It is also used in Parentage testing, in genealogical and medical 

research. 

❑  DNA fingerprinting was developed in 1984 by Sir Alec Jeffreys at 

the University of Leicester, England.  

TYPES OF DNA FINGERPRINTING METHODS-  

❑ *Electrophoresis 

❑ *Polymerase chain reaction (PCR) 

❑ *Restriction fragment length polymorphism (RELP) 

❑ *Random Amplified Polymorphism DNA(RAPD) 

❑ *Amplified fragment length polymorphism(AFLP) 

 

PROCEDURE OF DNA FINGERPRINTING- 

• ISOLATION: DNA must be recovered from cells or tissue. Only a 

small amount of blood skin or hair is needed to isolate DNA. 

•  DIGESTION OF DNA BY RESTRICTION ENDONUCLEASES: The DNA is 

cut into fragments using restriction enzymes. Each restriction 

enzyme cuts DNA at a specific base sequence.  

•  ELECTROPHORETIC SEPERATION OF DIFFERENT FRAGMENT: 

Fragments are separated on the basis of size using a process called 

gel electrophoresis. DNA fragments are injected into wells and an 

electric current is applied along the gel. The shorter DNA moves 

faster than the longer fragments.  

•  TRANFER DNA ON NYLON /NITROCELLULOSE: The DNA fragments 

are transferred to a nylon sheet on the gel and by the process of 

southern blot. 

• PROBING / PROBE LABELLING: Adding radioactive or colored 

probes to the nylon sheet which is complementary to target 

sequences. Each probe sticks to one or two specific places on the 

sheet. 

• HYBRIDIZATION: Labeled probe DNA should be hybridized with the 

complementary sequences located on nylon membrane for the 

detection of position of later. Membrane is washed to remove non 

specific binding and clearing of the background. 



•  AUTORADIOGRAPHY: It is then exposed to X-rays film. The X-ray 

film alters its development shows multiple no. of bands that looks 

like bar codes and known as DNA fingerprints. 

APPLICATIONS-                                                                   

• Paternity and Maternity: A person accedes to his or her VNTRs 

from his or her parents. Parent-child VNTR prototype analysis has 

been used to solve disputed cases. 

• Criminal Identification and Forensics: Biological materials used for 

DNA fingerprinting are : Blood, Hair, Saliva, Semen, Body tissue 

cells etc.DNA isolated from the evidence sample can be compared 

through VNTR(variable number of tandem repeats)prototypes. 

• Personal Identification: It utilizes the concept of using DNA 

fingerprints as a sort of genetic bar code to pinpoint individuals. 

• Diagnosis of inherited Disorders: It is useful in diagnosing inherited 

disorders in both parental and newborn babies. These disorders 

may include cystic fibrosis, hemophilia, sickle cell anemia and 

many others.  

CONCLUSION- 

❑ DNA Fingerprinting remains the key to linking suspects to 

biological evidence and to identifying individuals in crimes and 

disasters.  

❑ The DNA Fingerprint Initiative will allow law enforcement to 

utilize DNA to its fullest potential. 

❑  It will revolutionize the way violent crime is fought and dangerous 

criminals identified.  

                         
Dr.ALEC JEFFREYS                              DNA FINGERPRINTING PROCEDURE  

      

              GEL ELECTROPHORESIS                  DNA FINGERPRINTS 

 



 DNA LIBRARY  
                                                                                                                  

                                                                                                 Smita Deka 

          DNA library is a collection of different DNA sequences 

from an organism , which has been cloned into a vector for 

ease of purification  , storage and analysis . DNA library is a 

collection of cloned DNA desired so that there is a high 

probability of finding any particular piece of the source DNA 

in the collection  . There are two types of DNA library that 

can be made depending upon the source of the DNA used –

1. Genomic library and 2. C-DNA library . 

A)Genomic library : Genomic library are made from total 

nuclearDNA of an organism or species  . Genomic libraries 

contain whole genomic fragments including gene exons and 

introns , gene promoters  , origin of replication etc.  

Construction : There are following main steps of gene 

cloning  - 

1. Isolation of genomic DNA and vector . 

2. Cleavage of genomic DNA and vector by restriction 

endonucleases . 

3. Ligation of fragmented DNA with the vector  . 

4. Transformation of r-DNA in the bacterial cell . 

5. Amplification of the r-DNA in the bacterial cells . 

Screening  : Once the genomic library has been created  , it is 

screened to identify the genes of interest  . One of the most 

common technique of screening is colony hybridization . In 

the proof library construction  , phage vectors are used then 

the process of identification of genes of interest involved in 

the plaques hybridization . 



Applications  : 1. Genomic library helps us in understanding 

the complexity of genomes . 2. Genomic library construction 

is the first step in any DNA sequencing projects.  3. It helps in 

identification of new genes which were silent in the host . 

B) c-DNA library  : c-DNA library is a collection of clones 

containing c-DNA and represents the genes that are 

expressed within a given cell or tissue type at a particular 

period  . c-DNA represents collection of m-RNA complements 

of single type of cell . 

Construction  : These include 4 steps – 

1. Isolation of m-RNA from cell and synthesis of c-DNA 

from this functional eukaryotic m-RNA  . 

2. Cloning of synthesized c-DNA is suitable vector like 

plasmid  . 

3. Introduction to suitable host like bacterium  . 

4. Screening &maintenance of set of closes containing c-

DNA  . 

Applications  : 1. c-DNA can be directly expressed in 

prokaryotic organisms   2. It is useful for isolating genethat 

codes for particular m-RNA . 

Conclusion  : In conclusion  , genomic libraries offer more 

information about the organism but in turn are more 

laborious to create and are much larger in size when 

compared to c-DNA libraries. The present study was 

undertaken with a view to isolate and characterizes the c-

DNA clones encoding lectins from c-DNA library of moth 

bean with the aim to transfer them into brassica juncea for 

conferring resistance against sap sucking insects like aphi
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