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BIOTECHNOLOGY 

 

GENE EDITED 
BABIES AT RISK  
 

Study says First gene-edited babies at early death risk  
What is genome editing?  

 Gene editing (or genome editing) is the insertion, deletion or 
replacement of DNA at a specific site in the genome of an 
organism or cell.  

 It is usually achieved in the lab using engineered nucleases also 
known as molecular scissors  

 These technologies allow genetic material to be added, removed, 
or altered at particular locations in the genome.  

 
What are the gene-editing techniques available?  

 Editing the genome can be achieved using engineered nucleases 
such as CRISPR-Cas9, ZFNs or TALENs, viral systems such as rAAV 
(Recombinant Adeno-Associated Virus) and also transposons.  

 A recent one is known as CRISPR-Cas9, which is short for clustered 
regularly interspaced short palindromic repeats and CRISPR-
associated protein 9.  

 
What are the Applications of gene editing?  

 Targeted gene modification in plants  

 Gene therapy  

 Eradicating diseases 

FOOD 
FORTIFICATION  
 

Department of Food and Public Distribution under the Ministry of 
Consumer Affairs recently approved a centrally-sponsored pilot scheme 
on fortification of rice and its dispersal through Public Distribution 
System (PDS).  
 
More on news  

 Financial assistance of up to 90 per cent in case of North-Eastern, 
Hilly and Island States and up to 75 per cent in case of rest of the 
States has been extended by GOI.  

 Government of India has also advised all states and UTs especially 
those states and UTs, which are distributing wheat flour through 
PDS, to distribute fortified wheat flour through PDS. 

 
What is food fortification?  

 Food fortification is the deliberate addition of one or more 
micronutrients to food so as to correct or prevent a deficiency 
and provide a health benefit.  
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 These nutrients may or may not have been originally present in 
the food before processing.  

 Food fortification is a “complementary strategy” and not a 
replacement of a balanced & diversified diet to address 
malnutrition.  

 

Food fortification:  

 Can improve the health of a large section of the population, all at 
once since the nutrients are added to staple foods that are widely 
consumed.  

 is safe method of improving nutrition among people as the 
quantity added is very small and well-regulated as per prescribed 
standards.  

 is a socio-culturally acceptable way to deliver nutrients to people 
as it does not require any changes in food habits and patterns of 
people and does not alter the characteristics of the food—the 
taste, the feel, the look.  

 is cost effective and delivers quick results. The Copenhagen 
Consensus estimates that every 1 Rupee spent on fortification 
results in 9 Rupees in benefits to the economy.  

 
Challenges to food fortification  

 Voluntary nature: Fortification continues to be voluntary rather 
than mandatory leading to limited efforts to fortify by state 
governments and private sector.  

 Poor implementation by states: Although some states have 
adopted fortification in ICDS, MDMS and PDS, but due to lack of 
definitive policy guidelines, budgetary constraints, technical 
knowledge and logistic support, states have not adopted 
fortification in a holistic manner.  

 Weaknesses of FSSAI: It lacks resources and manpower to 
effectively carry out its mandate.  

 Lack of awareness: There is a lot of misinformation and ignorance 
about the usage and benefits of fortified food as of now.  

 
Way forward  

 Nationwide Implementation: Pan-India implementation of 
fortification via government schemes would amount to only an 
increment of 1 percent of the total budget allocated annually.  

 Support to states: Merely issuing orders and notifications from 
Government of India will not suffice as state governments require 
hand-holding support and should be sensitised about the benefits 
fortification and must be enabled to procure fortified staples in 
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various programs.  

 Ensure Standards: Compliance with FSSAI standards w.r.t 
macronutrient content and quality must be strictly enforced.  

 Awareness: A mass awareness campaign about food fortification 
is needed to scale up demand from consumers in the open 
market.  

 Promote food processing industry: It will go a long way in 
improving the nutritional value of staple food.  

 
Why the need for food fortification?  

 Nearly 70% of people in India consume less than half of their 
recommended dietary allowance (RDA) of micronutrients. The 
deficiency of micronutrients is also known as “hidden hunger” 
and leads to various diseases like Night Blindness, Goitre, 
Anaemia and various birth defects.  

 According to the National Family Health Survey (NFHS-4):  

 58.4 percent of children (6-59 months) are anaemic.  

 53.1 percent women in the reproductive age gro up are anaemic.  

 35.7 percent of children under 5 are underweight.  

 Around 50-70% of these birth defects are preventable, caused 
due to deficiency of Folic Acid.  

 
Food Safety and Standards (Fortification of Foods) Regulations, 2018.  

 It has prescribed standards for fortification of various food 
products such as All fortified foods must not fall below the 
minimum level of micro-nutrients.  

 Quality assurance: o Every manufacturer and packer of fortified 
food shall give an undertaking on quality assurance random 
testing of fortificants and fortified food  

 Every package of fortified food shall carry name of the fortificant 
and the logo to indicate. FSSAI has recently introduced +F logo for 
fortified staple food products.  

 The Food Authority shall take steps to encourage the production, 
manufacture, distribution, sale, and consumption 

PROTON THERAPY  
 

Vice President of India inaugurated India’s first proton therapy centre in 
Chennai for the treatment of Cancer. The name of the centre is Apollo 
Proton Cancer Centre (APCC) and is launched by Apollo Hospitals Group. 
It is South Asia’s first such centre.  
With this India becomes 16th country in the world to offer the therapy.  

About Proton Therapy  

 It is a type of radiation therapy which uses protons rather than x-
rays to treat cancer.  

 It is considered as one of the most advanced forms of external 
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beam radiation therapy for cancer treatment in the world. It is 
also known as Proton Beam Therapy and offers high levels of 
precision as compared to other treatment options.  

 It is particularly effective for paediatric cancers and tumours 
affecting the brain, eye, colon, breast, gastrointestinal area, pelvis, 
and prostate and those close to the spinal cord, brain stem and 
other vital organs.  

 
Advantages over standard radiation therapy  

 Standard radiation therapy utilises x-rays, which deposits the 
majority of the radiation dose immediately upon entering the 
body.  

 While X-ray beams are effective in controlling many cancers, they 
also deliver an ‘exit dose’ along the path beam. This exposes not 
just the targeted tumour to the radiation, but also the nearby 
healthy tissues.  

 This exit dose is a cause of concern as the damage to the normal 
tissue or organs can affect the patient’s quality of life post-
treatment.  

 In comparison, protons slowly deposit their energy as they travel 
towards the cancerous tumour and then due to a unique physical 
characteristic called the Bragg Peak, deposit the majority of the 
radiation dose directly in the tumor. o Bragg Curve describes 
energy loss of ionizing radiation during travel through matter.  

 Proton beams target the tumour with sub-millimetre accuracy, 
leaving the nearby tissues and organs unharmed.  

 Also there is no ‘exit dose’ in case of proton beam. Protons stop 
after depositing the radiation dose in the tumor.  
 

Challenges with Proton Therapy  

 Proton Therapy is highly specialised and expensive treatment.  

 It is not applicable to all type of cancers.  

 More research and clinical trials are needed to make this 
treatment more affordable and applicable to all types of cancers.  

Proton  

 Atoms are the basic units of matter and the defining structure of 
elements. Atoms are made up of three particles: protons, 
neutrons and electrons  

 The proton has a positive electrical charge, equal and opposite to 
that of the electron.  

 The number of protons in an atom determines the chemical 
behaviour of the element.  
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PARTHENOGENESIS  
 

 Recently, female anaconda has given a birth through the 
phenomenon of Parthenogenesis.  

 Parthenogenesis is a reproductive strategy that involves 
development of a female (rarely a male) gamete (sex cell) 
without fertilisation or development of an embryo from an 
unfertilised egg cell.  

 It is an adaptive strategy when sexual reproduction is not 
possible due to environmental conditions.  

 It occurs commonly among lower plants, pests of agriculture and 
horticulture, invertebrate animals (particularly rotifers, aphids, 
ants, wasps and bees) and rarely among higher vertebrates.  

 Offspring from parthenogenesis tends to be clones of the parent 
because there has been no exchange and rearrangement of 
genetic information with another individual.  

RNA AND COLOUR 
OF FRUITS, LEAVES  
 

A team from the National Centre for Biological Sciences (NCBS), 
Bengaluru, has found that the rich colour in fruits and leaves of plants are 
indirectly controlled by specific micro RNAs — miR828 and miR858.  
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What is RNA?  

 Ribonucleic acid, or RNA is one of the three major biological 
macromolecules that are essential for all known forms of life 
(along with DNA and proteins).  

 Each RNA nucleotide consists of a nitrogenous base, a ribose 
sugar, and a phosphate.  

 Each RNA molecule typically is a single strand, consisting of a 
relatively short chain of nucleotides.  

 RNA can be shaped like a single helix, a straight molecule, or may 
be bet or twisted upon itself.  

 In RNA, the base adenine binds to uracil.  

 There are several types of RNA, including transfer RNA (tRNA), 
messenger RNA (mRNA), and ribosomal RNA (rRNA).  

 
What are miRNAs?  

 miRNAs are a class of endogenous small non-coding RNAs 
(ncRNAs).  

 They are approximately 21 to 24 nucleotides in length found . 

 They are found in plants and animals including humans.  

 MiRNAs have recently emerged as key regulators in many 
biological pathways.  

 MiRNAs function in the post-transcriptional regulation of gene 
expression.  

 miRNA have been shown to regulate their target messenger RNA 
(mRNA) bydestabilizing mRNA molecules and translational 
repression.  

What is transgenesis?  
Transgenesis is the process of introducing an exogenous gene called a 
transgene into a living organism so that the organism will exhibit a new 
property and transmit that property to its offspring.  
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