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WHO.3 At present, official figures for malaria in India, available at 
NVBDCP, indicate 0.7–1.6 million confirmed cases and 400-1,000 
deaths annually.4

History of malarial parasite
In 1870 the discoveries of Pasteur and Koch had precipitated a 

search for a bacterial cause for many diseases including malaria. In 
1880, Laveran meticulously examined the blood of 200patients and in 
148 observed the crescentic bodies in all cases of malaria but never in 
those without malaria. He also noted that quinine removed these stages 
from the blood. Laveran quickly realized that he had found a parasitic 
protozoan which he called Oscillariamalariae.5 In initial 19th century, it 
was known that malaria was caused by a protozoan parasite that invaded 
and multiplied in red blood cells and, after a lot of confusion, that there 
were three species with specific periodicities and other characteristics 
responsible for benign tertian (Haemamoebavivax), malignant tertian 
(Laveraniamalariae) and quartan (Haemamoebamalariae) malaria 
now respectively Plasmodium vivax, P. falciparum and P. malariae.6

Genetically modified mosquitoes
A malaria-free mosquito has been created by scientists using a 

genetic technology that causes the disease-free trait to be inherited 
by virtually all its offspring – raising the possibility of eradicating 
malaria within a single breeding season. The genetically-engineered 
mosquito is incapable of transmitting malaria to humans and can pass 
on its disease immunity to 99.5per cent of its progeny, according to a 
study. Previous experiments on fruit flies have shown that gene drives 
can caused the rapid spread of genes within a breeding population 
of captive flying insects. Now scientists have demonstrated that 
gene drives combined with a powerful gene-editing technique called 
Crispr/Cas9 can cause the rapid spread of genes for malaria resistance 
in a laboratory population of the Anopheles stephensi mosquito, one 
of the principal carriers of malaria in Asia. Together, they created a 
“cassette” of genes that including an antimalarial antibody gene and 
the Cas9 enzyme for cutting and splicing DNA so that the antibody 
gene was transmitted from one chromosome to another in the same 
mosquito embryo.7 The genetically modified mosquito carries extra 
genes for antibodies that block the development of the malaria parasite 
within the insect and so prevent the disease from being transmitted to 
people when mosquitoes feed on human blood. The level of mosquito 

suppression that’s needed to stop disease transmission depends on 
a wide variety of factors, including the mosquito population, the 
human population, the amount of disease already circulating, and the 
proportion of people previously infected, and therefore immune.8

Modification at genetic level
The A. gambiae Rel2S was PCR-amplified and separately ligated to 

the A. gambiae carboxypeptidase A (AgCp) and vitellogenin 1 (AgVg) 
promoters in independent constructs, and the terminator sequence of 
the A. gambiae trypsin gene (TryT) was ligated downstream of Rel2. 
These two cassettes, AgCp-Rel2-TryT and AgCp-Rel2-TryT, were 
separately cloned into the piggy Bac-based plasmids pBac [3xP3-
EGFPafm] and pBac [3xP3-DsRedafm] containing the eye-specific 
3xP3 promoter-driven GFP or DsRed as selection markers for the 
screening of transgenic mosquitoes.9

Transformation of vector
For the mosquito germ-line transformation, they used the pBac 

[3xP3-EGFPafm] and pBac [3xP3-DsRedafm] transformation vectors 
containing an eye-specific promoter (3xP3) in front of the TATA 
box. The active form (1840 bp) of the A. gambiae Rel2 (Rel2S) 
lacking the ankyrin repeats and death domains was first cloned 
into the pBluescript vector at the EcoRI site (Stratagene). The Rel2 
primers used for amplifying the PCR product from A. gambiae cDNA 
were: 5′-GCAGTGGTCAGTGTTGGAGAG-3′ (forward primer) 
and 5′-TTCCGAGTTACAGGGGAA GTC-3′ (reverse primer). 
putative terminator region of trypsin was obtained by PCR from the 
vector pENTR-carboxypeptidase P-antryp1T.10

Success stories
There is success story in agriculture—sterility by genetic 

modification helped wipe out the New World screwworm in the 1960s, 
which once devastated livestock in the United States. Similar methods 
have been used to successfully fight fruit flies in the United States. 
Sterility as the end-result of genetic modification has other benefits. 
For one, it basically makes a species breed itself out of existence—
rather than introducing a new kind of pest that continues to pass along 
its altered genes for generations. “There’s an inherent safety aspect to 
what we’re doing,” McKemey said. “The very thing we’re releasing is 
designed to disappear from the environment without a trace.”11
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Burden of disease on population
Malaria has been a problem in India for centuries. Details of this 

disease can be found even in the ancient Indian medical literature like 
the Atharva Veda and Charaka Samhita. Globally, malaria kills up to 
a million people each year, mostly children. Between 300million and 
500million cases of malaria occur annually and an estimated 40 per 
cent of the world’s population live in malaria areas.1 According to 
the World Malaria Report 2014, 22% (275.5m) of India’s population 
live in high transmission (> 1 case per 1000 population) areas, 67% 
(838.9m) live in low transmission (0–1 cases per 1000 population) 
areas and 11% (137.7m) live in malaria-free (0 cases) areas.2 In 2013, 
0.88million cases have been recorded, with 128million tests being 
conducted on the suspected cases, with P. falciparum causing 53% 
and P. vivax causing 47% of the infections. The incidence of malaria 
in India accounted for 58% of cases in the South East Asia Region of 
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Unknown fear
You need to be concerned about what you don’t know,” said 

Ravi Durvasula, a professor of Medicine and Infectious Diseases 
at University of New Mexico School of Medicine. The researchers 
who are against this technology states that what if the desired gene 
mutation doesn’t take, and people end up releasing mass quantities 
of new mosquitoes that end up making the other viral infections like 
HIV, Zikaetc problem worse? It’s also unlikely that this mutant is 
going to somehow mutate again and give you something undesirable. 
What if, for example, the gene modification ends up altering a 
mosquito’s behavior—making it more aggressive, or changing its host 
preference? You can start to fantasize about every possible fate of that 
gene, but it’s impossible to test all of that in a lab,” he said. “And once 
you’ve released a trait into a population, there cannot be a recall. This 
is what scares researchers. They get creeped out by these things.8
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