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LSDV is closely related to other Capri poxviruses,  including

sheepdog virus and goatpox virus that infect wild ruminants,

suggesting that it may have originated from these hosts and then

jumped to cattle. The exact mechanisms by which the virus evolved

and became capable of causing disease in cattle are not clear, but may

involve mutations or recombination events that allowed the virus to

adapt to a new host and cause disease. This may have occurred

through genetic exchange or recombination events between these

viruses. 

Infection with LSDV can cause a wide range of symptoms, including skin lesions, fever, weight loss, and

decreased milk production. LSD is a significant problem for the cattle industry, as it can lead to significant

economic losses, as well as have negative impacts on animal welfare and food security.

To control LSD, it is important to implement measures to prevent the spread of the virus, such as

vaccinating susceptible animals, implementing strict biosecurity measures, and controlling the movement

of infected animals and contaminated materials between farms. In addition, rapid diagnostic tests and

effective treatments are also important tools for controlling LSD.

The first reported case of lumpy skin disease (LSD) in India was in 2016. The disease was reported in the

state of Gujarat, in the western part of the country. Since then, LSD has been reported in other states in

India, including Maharashtra, Madhya Pradesh, and Rajasthan.  LSD has had a significant impact on the

cattle industry, causing significant economic losses due to decreased productivity and decreased market

value of affected animals. Lumpy skin disease (LSD) is a viral disease that primarily affects cattle.

Lumpy Skin Disease (LSD) is a viral disease that affects cattle and can

cause skin nodules, fever, and reduced milk production. It is a non-

zoonotic disease or contamination as a result of lumpy pores and skin

ailment virus(LSDV).It is a viral ailment that impacts cattle. It’s far

transmitted via blood-feeding bugs consisting of sure species of flies

and mosquitoes and ticks. 

Lumpy Skin Disease (LSD) is caused by the lumpy skin disease virus (LSDV),

a member of the poxvirus family. It is primarily spread through direct contact

between infected and susceptible animals, as well as through insect vectors

such as biting flies.

LUMPY SKIN DISEASE 

IN CATTLE

 

WHAT’S happening IN INDIA?

Infected cow showing skin nodules

Lumpy skin disease 
caused by capripox virus 

Lumpy skin disease caused by
Capripox virus 

https://www.siasat.com/lumpy-skin-disease-test-station-set-up-on-karnataka-telangana-border-2468755/
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Eye discharge: In some cases, LSD can cause conjunctivitis, leading to eye discharge and

inflammation. 

Respiratory signs: LSD can also cause respiratory symptoms such as coughing and nasal discharge. 

Reproductive problems: In severe cases, LSD can cause infertility and reduced fertility in infected

animals. 

 In addition, some infected animals may show no clinical signs but can still shed the virus and spread

the disease to other animals. 

The Indian government has taken steps to control the spread of LSD, including implementing strict

biosecurity measures, improving surveillance and diagnostic capabilities, and vaccinating susceptible

animals.Despite these efforts, LSD continues to be a challenge in India, and ongoing efforts are

needed to improve our understanding of the disease and develop more effective control strategies.

This includes ongoing research into the epidemiology, transmission, and control of LSD, as well as

the development of new diagnostic tests and vaccines.

The symptoms of LSD can vary in severity and duration, but

common clinical signs include:

Swelling: Affected animals may develop swelling

of the face, neck, and other parts of the body.

Fever: Fever is a common symptom of LSD and can

be accompanied by a decrease in appetite and a

decrease in milk production.

Skin nodules: The most distinctive symptom of LSD is

the formation of nodules or lumps on the skin, which are

firm, raised, and irregular in shape

Yes, there is a vaccine against viral infection. The ICAR-countrywide research Centre on Equines (ICAR-

NRCE) in collaboration with ICAR-Indian Veterinary research Institute (IVRI) has evolved a vaccine

against Lumpy skin sickness. Lumpi-ProVacInd. The indigenous vaccine Lumpi-ProVacInd has been

developed to protect livestock from Lumpy Skin disease.

The vaccine has been developed by the National Equine Research Center, Hisar (Haryana) in

collaboration with the Indian Veterinary Research Institute, Izzatnagar (Bareilly). Goat pox , sheep pox

and LSD belong to the same Capripoxvirus genus of Poxviridae family. Lumpi-ProVacInd is a

homologous vaccine made with the same virus as the disease.Ever since the disease came to India in

2019, research institutes have been engaged in developing the vaccine. 

High Minister Narendra Modi, addressing the problem of the viral outbreak amongst animals said, “we

are committed to one hundred consistent with  vaccination of farm animals through 2025, for foot and

mouth sickness. Our scientists have also organized an indigenous vaccine for Lumpy skin disorder.”

-Tanvi ,SZH

IS THERE A VACCINE FOR LUMPY skin disease?

Infected cow showing skin nodules

Lumpy skin disease 
caused by capripox virus 

Lumpy skin disease caused by
Capripox virus 

https://www.siasat.com/lumpy-skin-disease-test-station-set-up-on-karnataka-telangana-border-2468755/
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While the next few steps in their reproductive journey follow the same basic protocol, these animals aren't
as straight as they seem. While they mate with females, their sexual orientation can be regarded as bisexual
with a phase of homosexuality observed in all males. There have been recorded instances of males engaging
in arousing activities, including belly rubbing, genital nuzzling, with visible erections. 

Males separate from pods and form an all male pod where they partake in feverous activities.   Although,
the primary reason associated with the hierarchical structure to promote cooperative feeding, communal
care of offsprings, reproductive success, and non-conceptive sexual interaction is another unique behavior
exhibited by these marine mammals. This behavior has been recorded to last for a few minutes to a few
hours, with preference based interaction as well as multi-individual interactions. There have been
observation of "pedophilic" interactions too wherein adult males and calf engage in activities that help both
reach a point of epiphany.
Further, these non-conceptive sexual interactions have also been observed in the highly researched bottle-
nose dolphins, walruses, apes, manatees, harbor seals etc. Harbor seals express a behavior wherein they
mount and embrace one another, keeping their bodies in contact. Orcas show a delicate dance, followed by
nuzzling and belly rubs which may or may not lead to an erection.

Orcas, or more viciously known as the Killer Whales, fall under a category
of marine mammals that reflects a social structure that is on par with that of
the current sapiens. This exact point has also left humans enamored by
orcas and their behavior, providing an inexcusable and irrational reason for
their exploitation. But, leaving the confinement of human structured walls,
these mammals follow a complex social structure with a hierarchy that
places the oldest female on the top. Both male and female offspring stay
with their mothers even after successfully reproducing. 

They arrange themselves primarily in pods, which differ in numbers
depending on the nature of their drifting, such that resident pods housing
multiple families spanning 3-4 generations, with the offspring's staying
with their mothers for their entire life, while transient pods consist of an
adult female and her offspring. They are further categorized into clans
depending on their acoustic interactions and pods from different clans
interact with each other in a community.
Now, their familial closeness rubs off even when pertaining to their sexual
knowledge, as developing females learn from their mothers and
grandmothers and are given “babysitter” positions to help them grow.
Males also mirror sexual approaches that the older males project, but are
taken seriously by females after they “sprout” and are reproductively
accessible.

Penis erection by male calf PI while he and adult male OV were
swimming belly-to-belly 

The Hidden
Rainbow in
Monochromatic
Orcas 

 

Thus, through these animals we understand that sexual behavior in quite a few animals is a gender-less
activity that is practiced as commonly as in humans, in a more inclusive and open environment. Thus,
we can say that epiphanic blue waters also flutter the rainbow flag.

Penis erection by adult male OV with PI above him 

ANUVRINDA SHARMA, TZH
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Corals Ensnared
Let’s save what we have ruined
because even though we are the

prime destructors but we’re also the
core changers and bring back corals

to their original beauty!  
Tanya Goel, TZH

‘Corals’! Just as this name sounds somewhat pleasing to the ears, their appearance is also magnificent to the eyes. Corals or
Coral Reefs are fabulous type of underwater ecosystem marked by reef-building corals composed of the skeletons of
colonial marine invertebrates. The coral species building reefs are known as ‘herma typic’ or ‘hard’ corals as they extract
calcium carbonate from seawater in order to create a flinty and substantial exoskeleton that helps protect their soft, sac like
bodies. The skeleton of an individual coral is known as corallite. Corallite is secreted by the epidermis of the lower part of
the body and initially forms a cup surrounding this part of the polyp. Radially aligned plates or septa are found in the
inferior of the cup projecting upwards from the base. All modern coral skeletons are composed of calcium carbonate in the
form of crystals. The topmost layer or sclera is the one which is the main victim of Terpios hoshinota, which is the sponge
that encrusts this layer and prevents the corals to breathe and release the symbiotic zooxanthellae. 

The outbreak of the encrusting coral-killing sponge Terpios hoshinota engender
consequential decrease in the population of the living corals in the tropical reefs.
After the first outbreak of T. hoshinota being reported in The Great Barrier Reefs,
the invasion of this species is witnessed to be expanding its geographical range
and causing mortality to many coral genera. The prominent victims of this
pernicious expropriation are American Samoa, the Philippines, Japan, Taiwan,
Indonesia, India, Maldives, Mauritius and the Great Barrier Reef. 

Being an aggressive space competitor and thin encrusting sponge, which overgrows 
on stony corals, Terpios hoshinota when once begins, it expands its reach because of some possible reasons which are – (i)
its rapid blooming behaviour on live corals (two-fold higher growth rate than corals); (ii) its deep-rooted essence in the reef
environment which mitigates coral larvae settlement and (iii) the extent of larvae mass production eases the spread of the
larvae to nearby locations. The sponge has been seen to have a linear growth rate of 11.0-25mm/month which pose serious
threats to the coral reefs on the kilometre scale.
Terpios hoshinota is a photosynthetic sponge which requires sunlight-derived energy for its reproduction, survival and
growth. It has been observed through recent studies that there is high abundance of photosynthetic symbionts in the
mesophilic portion which leads to the progressive growth of the sponge. Herewith, management action to halt the invasion
and outbreak of Terpios hoshinota could be achieved through scraping off the nutritional symbionts (cyanobacteria) that
rely on sunlight for photosynthesis to arrest the outspread of Terpios.  
Although many diverse safeguarding mechanisms against their benthic neighbours are incorporated in corals, still they are
defenseless on encounters with T. hoshinota. In a research paper by P. Byron, it was stated that toxins released by the
sponge and their light-blocking phenomenon are responsible for the killing of the corals. T. hoshinota is considered a
predator and a parasite as it is known to kill the stony corals and suck up the energy or nutrients from them. This sponge is
known to marvelously adopt an encrusting morphology which is adaptive in shallow waters as the low-lying shape of the
sponge allows better resistance to wave actions and for sunlight reception by symbiotic cyanobacteria to access light. 

Cyanobacteria constitute a phylogenetically coherent group of evolutionary ancient,
morphologically diverse and ecologically important phototrophic bacteria. These are demarcated
by their ultimate potential for carrying out photosynthesis. It has been observed that the sponge-
associated bacterial community is mainly 61-98% composed of cyanobacteria, with
approximately 15% of these are alphaproteobacterial and gammaproteobacterial. Prochloron sp.
are hard-fought related with the presiding isolated group of Cyanobacteria. During researches
being done at the Palk Bay, India, it was observed that providing in-situ shading possibly alter
the efficiency of preventing growth through affecting the physiological and biochemical

characteristics of cyanobacterial cells. In-situ shading experiments
conducted in Palk Bay, showed that a dark brown banded mat, was
associated with Terpios progression characterized by cyanobacterial
biomass. These shadings effectively reduced the Chl a content with
disappearance of 1mm thick active brown banded sponge tissue. This
was indicative of the fact stating that T. hoshinota was entirely
dependent on the association with cyanobacteria. Terpios regeneration
was also not noticed suggesting that shading of this sponge is effective
in impairing the nutritional symbiont and irreversibly reducing the
cyanobacterial biomass, thus the growth of  Terpios hoshinota.

More or less, these destructions and the parasitic growth are sheer recklessness on human
part and it is high time to provide an aid to this catastrophic scenario. 

Despite shading not being possible at large geographical scales, 
the shading strategy was been successfully adapted to rescue critically endangered species from an emerging bleaching threat.
The unearthing results of this research were evident that the artificial shading is efficacious in attenuating the sponge growth
on live corals without taking hold of coral homeostasis. 
In recent decades, outbreak of coral killing sponge, Terpios hoshinota is frequently expanding its geographical range and is
emerging as a threat to one of the most important coral reef eco-systems worldwide (30 to 80% mortality in coral reefs of
various geographical locations). During Terpios outbreak, coral mortality increases as the sponge unveil more coherent
photochemical potency compared to under thermal stress corals. For instance, Palk Bay, a reef ecosystem under unprotected
status, is prone to both environmental (climate change-driven coral bleaching) and anthropogenic (nutrient in flow, trap
fishing) stresses. The onset of coral bleaching was due to increased sea surface temperature which would eventually pose
further detrimental effects on corals through outbreak of invasive sponges. 
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dependent on the association with cyanobacteria. Terpios regeneration
was also not noticed suggesting that shading of this sponge is effective
in impairing the nutritional symbiont and irreversibly reducing the
cyanobacterial biomass, thus the growth of  Terpios hoshinota.

More or less, these destructions and the parasitic growth are sheer recklessness on human
part and it is high time to provide an aid to this catastrophic scenario. 

Despite shading not being possible at large geographical scales, 
the shading strategy was been successfully adapted to rescue critically endangered species from an emerging bleaching threat.
The unearthing results of this research were evident that the artificial shading is efficacious in attenuating the sponge growth
on live corals without taking hold of coral homeostasis. 
In recent decades, outbreak of coral killing sponge, Terpios hoshinota is frequently expanding its geographical range and is
emerging as a threat to one of the most important coral reef eco-systems worldwide (30 to 80% mortality in coral reefs of
various geographical locations). During Terpios outbreak, coral mortality increases as the sponge unveil more coherent
photochemical potency compared to under thermal stress corals. For instance, Palk Bay, a reef ecosystem under unprotected
status, is prone to both environmental (climate change-driven coral bleaching) and anthropogenic (nutrient in flow, trap
fishing) stresses. The onset of coral bleaching was due to increased sea surface temperature which would eventually pose
further detrimental effects on corals through outbreak of invasive sponges. 
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Despite being evolutionarily distinct, both hammerhead sharks and platypus have evolved the same
mechanism of electroreception. Displaying a degree of convergent evolution, the platypus and sharks in
addition have incremental modifications to enhance the said ability according to their prey requirements,
habitats, geographical locations, etc. Besides the prevalent morphological differences between the two
animals of study, there are alterations in the ampullae structure of those found in platypuses and those in
hammerhead sharks. For example, due to the head morphology of the hammerhead shark, the ampulla
tubule is longer as compared to that of platypus. Along with electroreceptors, mechanoreceptors also
offer assistance in a more fine-tuned determination of prey’s location in the case of platypuses.
Platypuses also hunt solely relying on electroreceptors as their primary sense organ, whereas sharks also
rely on other senses such as smell, sight and sound. Sharks have been known to be able to detect Earth’s
magnetic field and use it during migration. No such indication for platypuses perceiving the Earth’s
magnetic field has been provided.

Sharks have been on the planet for more than 450 million years now, on the contrary, the platypus has
been present for 120 million years 1,2 . Irrespective of their vast evolutionary gap, both organisms
evolved electroreception as a sensing mechanism independently. This article provides a comparative
analysis between hammerhead sharks and the platypus concerning their electroreception as a sixth sense.
By gaining an insight into the differences and similarities between these contrasting organisms, a deeper
comprehension of evolution as a process can be made. Besides this better tactics for conservation
techniques and policies can be equipped and implemented. 

Electrical fields are present in both terrestrial and aquatic surroundings. Animals have targeted evolved
mechanisms with which they detect these electrical impulses. The ability of an organism to detect and
identify these stimuli in its nearby environment is called electroreception. Electroreception can be
categorized into two fundamental divisions, namely, passive electroreception and active electroreception.
Passive electroreception principally is the organisms’ capability of detecting ecologically prevalent
electrical fields already present in the surrounding environment. The electrical signals identified also
include those which originate from abiotic sources and situational fields generated by other organisms.
Active electroreception is the detection of distortions of the organisms; self- generated electrical fields.
These electrical fields are generated by nearby organisms and objects. Detection of signals from other
active organisms that are looking for communication are also a part of this. 

Electroreception as a sense is an extremely capable and useful sense mechanism, which rids the organism
of their dependency on external environment conditions such as light. Even in the presence or absence of
other sensory systems such as vision, touch or sound, the organism is still capable of pinpointing the
location of its target with remarkable precision. Despite its discovery in fishes and its well known
popularity in fishes, electroreception is present across vertebrates and in some invertebrates. 
To understand a comparative account of such a sense mechanism across two animals belonging to
different classes displays the beauty and marvel of evolution as a theory. Understanding such aspects of
evolution could provide a foresight into the futuristic path of evolution as a working system and instill
insight into the past and current state of affairs with respect to these animals and their needs, helping in
better policy making and conservation efforts.

A Comparative Account of
Electroreception as a Sixth Sense
between Hammerhead Sharks
and Platypus

RANJANEE ARON TZH 
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Despite being evolutionarily distinct, both hammerhead sharks and platypus have evolved the same
mechanism of electroreception. Displaying a degree of convergent evolution, the platypus and sharks in
addition have incremental modifications to enhance the said ability according to their prey requirements,
habitats, geographical locations, etc. Besides the prevalent morphological differences between the two
animals of study, there are alterations in the ampullae structure of those found in platypuses and those in
hammerhead sharks. For example, due to the head morphology of the hammerhead shark, the ampulla
tubule is longer as compared to that of platypus. Along with electroreceptors, mechanoreceptors also
offer assistance in a more fine-tuned determination of prey’s location in the case of platypuses.
Platypuses also hunt solely relying on electroreceptors as their primary sense organ, whereas sharks also
rely on other senses such as smell, sight and sound. Sharks have been known to be able to detect Earth’s
magnetic field and use it during migration. No such indication for platypuses perceiving the Earth’s
magnetic field has been provided.

Sharks have been on the planet for more than 450 million years now, on the contrary, the platypus has
been present for 120 million years 1,2 . Irrespective of their vast evolutionary gap, both organisms
evolved electroreception as a sensing mechanism independently. This article provides a comparative
analysis between hammerhead sharks and the platypus concerning their electroreception as a sixth sense.
By gaining an insight into the differences and similarities between these contrasting organisms, a deeper
comprehension of evolution as a process can be made. Besides this better tactics for conservation
techniques and policies can be equipped and implemented. 

Electrical fields are present in both terrestrial and aquatic surroundings. Animals have targeted evolved
mechanisms with which they detect these electrical impulses. The ability of an organism to detect and
identify these stimuli in its nearby environment is called electroreception. Electroreception can be
categorized into two fundamental divisions, namely, passive electroreception and active electroreception.
Passive electroreception principally is the organisms’ capability of detecting ecologically prevalent
electrical fields already present in the surrounding environment. The electrical signals identified also
include those which originate from abiotic sources and situational fields generated by other organisms.
Active electroreception is the detection of distortions of the organisms; self- generated electrical fields.
These electrical fields are generated by nearby organisms and objects. Detection of signals from other
active organisms that are looking for communication are also a part of this. 

Electroreception as a sense is an extremely capable and useful sense mechanism, which rids the organism
of their dependency on external environment conditions such as light. Even in the presence or absence of
other sensory systems such as vision, touch or sound, the organism is still capable of pinpointing the
location of its target with remarkable precision. Despite its discovery in fishes and its well known
popularity in fishes, electroreception is present across vertebrates and in some invertebrates. 
To understand a comparative account of such a sense mechanism across two animals belonging to
different classes displays the beauty and marvel of evolution as a theory. Understanding such aspects of
evolution could provide a foresight into the futuristic path of evolution as a working system and instill
insight into the past and current state of affairs with respect to these animals and their needs, helping in
better policy making and conservation efforts.
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Colour pattern changes in Stegostoma fasciatum: (a) 40.5 cm total length (TL) newborn
from Bahrain (photo: J. Randall); (b) 58 cm TL from Bahrain (photo: J. Randall); (c) ,220 cm TL

adult from northern Australia (photo: CSIRO). (d) Newborn Stegostoma fasciatum swimming at the
surface in shallow inshore, turbid waters off the Kimberley coastline of north-western Australia
(photo: M. Pember); (e) a sea snake on the swimming on the surface in Shark Bay, north-western

Australia (photo: W. White)

A banded sea snake Laticauda colubrina fromWakatobi, Indonesia,
Highlighting the distinctive banded pattern (photo: K. Knezick).

 

B A T E S I A N
M IM I C R Y

i n  b a n d e d  s e a  s n a k e s  a n d
z e b r a  s h a r k s

This is likely to be connected to a shift in habitat preferences from extremely shallow waters, often over sea grass or close
to mangrove stands, to deeper sandy areas near coral or rocky reefs (subadults and adults). But compared to these other
species, this alteration in S. fasciatum is certainly far more extreme. S.fasciatum juveniles have generally been seen
swimming around the surface in these shallow coastal locations. They swim in a way similar to sea snakes by propulsion
with their flattened tails, which results in an undulating movement of the body. 
The majority of the at least 65 recognised species of sea snakes are found in the central Indo-Pacific region, which closely
intervenes with the concentration of the population of S. fasciatum. The majority of sea snakes are extremely poisonous,
an adaptation that is thought to have developed mostly in reaction to prey acquisition but also provides defence from
predators. Banding colouration is believed to function as a warning sign to predators. It is likely this feature that S.
fasciatum mimic to increase their chance of survival during the vulnerable juvenile stages. 

 to them all. One such trait is that of mimicry. It enhances the existence
of an individual by granting them the luxury of avoiding challenging
acts like predation or increased reproductive output by resembling
another species through colouration and patterning, body form,
behaviour and scent. A type mimicry known as "Batesian mimicry"
occurs when a species develops the ability to duplicate the warning
signs of a harmful species that are intended for a mutually exclusive
predator. 
In elasmobranchs, Batesian mimicry was first observed in juvenile
zebra shark (Stegostoma fasciatum) which seems to micmic a banded
sea snake (family Elapidae) in colour, basic morphology and
swimming behaviour. S. fasciatum is a medium-sized member of the
order Orectolobiformes (carpet sharks) and is found throughout
shallow coastal waters of the tropical and subtropical Indo-West
Pacific. S. fasciatum undergoes a strong ontogenetic shift in colour
pattern. 

Firstly, according to the Batesian mimicry theory, the model species, whose activity is being mimicked is quite
undesirable to the potential predators due to various kinds of obnoxious traits, like in this case it is that the banded sea
snakes are highly venomous in nature. Hence, the result in being unfit for consumption for many predator fishes.
Secondly, the mimic species make quite a desirable sustenance for other predators, but due to this mimicry adaptation of
the species, the predators are deceived and do not hinder the lives of mimic species by making them prey. Thirdly, it is
found that the mimic species are less abundant as that of the model species, as in this case, albeit the limited information
on this, it has been recorded that in areas where the population of sea snakes is found in high number, the zebra sharks
are found to be sparsely populated.
The next criteria is rather obvious, as it states that the mimic species is present the same time and location as that of the
model species, while exhibition this mimicry. S. fasciatum is currently found in the Indo-West Pacific Ocean's tropical
and subtropical seas. These waters are also home to almost all of the about 65 species of sea snakes, with the waters of
the Coral Triangle being thought to be the region with the greatest variety. As obligate air-breathers, several species of
sea snakes favour shallow waters and are frequently seen in inshore areas of moderate to high turbidity over soft substrate
such as sea grass, mud, and sand substrates, for example, in the Gulf of Carpentaria, as well as over coral reefs. 
The fifth aspect states that both model and mimic species are conspicuous and their presence is known to the predators.
The sae snakes are obligate air breathers and are hence always found on the surfaces, however reason for the zebra sharks
to be found in shallow is unknown.
 

 Batesian models typically exhibit warning coloration, like
as bright colours and black banding, which likely makes
them noticeable to their predators and acts as an
association of unpalatability. Juvenile S. fasciatum and
banded sea snakes both have strikingly distinct black
banding patterns. Several species of banded sea snakes
also feature yellow colouring, including S. fasciatum,
which has yellow-tinged stripes between its black bands.
Finally, as a matter of fact, it is observed that the predators
associate the undesirability in the model species to that of
the mimic species, which solves the purpose of this very
adaptation. Despite the strength of these arguments, it is
imperative to acknowledge that this theory has to be
empirically tested. The first step is to identify which
species of banded sea snakes is/are the model species and
which potential predators the deception is intended to fool.
Then, in addition to focusing on the collecting of
ecological and evolutionary data, tests can be created to
assess the predators' behavioural and physiological
responses to model and mimic species.

There are six criterion that justify the Batesian mimicry adaptation in any species. This
observation in S.fasciatum seems to. 

Shalini Raman
TZH

M ost of us are well acquainted with the concept of 
natural selection, this adaptation has brought about various
kinds of notable traits in different species which are unique
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A banded sea snake Laticauda colubrina fromWakatobi, Indonesia,
Highlighting the distinctive banded pattern (photo: K. Knezick).
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species, this alteration in S. fasciatum is certainly far more extreme. S.fasciatum juveniles have generally been seen
swimming around the surface in these shallow coastal locations. They swim in a way similar to sea snakes by propulsion
with their flattened tails, which results in an undulating movement of the body. 
The majority of the at least 65 recognised species of sea snakes are found in the central Indo-Pacific region, which closely
intervenes with the concentration of the population of S. fasciatum. The majority of sea snakes are extremely poisonous,
an adaptation that is thought to have developed mostly in reaction to prey acquisition but also provides defence from
predators. Banding colouration is believed to function as a warning sign to predators. It is likely this feature that S.
fasciatum mimic to increase their chance of survival during the vulnerable juvenile stages. 
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acts like predation or increased reproductive output by resembling
another species through colouration and patterning, body form,
behaviour and scent. A type mimicry known as "Batesian mimicry"
occurs when a species develops the ability to duplicate the warning
signs of a harmful species that are intended for a mutually exclusive
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zebra shark (Stegostoma fasciatum) which seems to micmic a banded
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the species, the predators are deceived and do not hinder the lives of mimic species by making them prey. Thirdly, it is
found that the mimic species are less abundant as that of the model species, as in this case, albeit the limited information
on this, it has been recorded that in areas where the population of sea snakes is found in high number, the zebra sharks
are found to be sparsely populated.
The next criteria is rather obvious, as it states that the mimic species is present the same time and location as that of the
model species, while exhibition this mimicry. S. fasciatum is currently found in the Indo-West Pacific Ocean's tropical
and subtropical seas. These waters are also home to almost all of the about 65 species of sea snakes, with the waters of
the Coral Triangle being thought to be the region with the greatest variety. As obligate air-breathers, several species of
sea snakes favour shallow waters and are frequently seen in inshore areas of moderate to high turbidity over soft substrate
such as sea grass, mud, and sand substrates, for example, in the Gulf of Carpentaria, as well as over coral reefs. 
The fifth aspect states that both model and mimic species are conspicuous and their presence is known to the predators.
The sae snakes are obligate air breathers and are hence always found on the surfaces, however reason for the zebra sharks
to be found in shallow is unknown.
 

 Batesian models typically exhibit warning coloration, like
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them noticeable to their predators and acts as an
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banded sea snakes both have strikingly distinct black
banding patterns. Several species of banded sea snakes
also feature yellow colouring, including S. fasciatum,
which has yellow-tinged stripes between its black bands.
Finally, as a matter of fact, it is observed that the predators
associate the undesirability in the model species to that of
the mimic species, which solves the purpose of this very
adaptation. Despite the strength of these arguments, it is
imperative to acknowledge that this theory has to be
empirically tested. The first step is to identify which
species of banded sea snakes is/are the model species and
which potential predators the deception is intended to fool.
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Sexual Parasitism in
Angler fishes 
"MAKE ME A PART OF YOU"

Sexual parasitism refers to an evolutionary adapted version of reproduction that functions as a cross between sexual
and asexual reproduction. As termed, it is a form of reproduction that propagates a particular genetic lineage, thus,
providing evidence on selfish genetic elements, degradation of clonal genomes and various other parasitic-
interaction based phenomena. Sexual parasites have evolved to be clonal, sexual or asexual in nature depending on
the process of reproduction they follow.

Hybridogenesis is one such process, wherein the males and females undergo copulation and the embryo expresses the
genetic material of both the parasite and the host, but this inheritance is transient as the host genome is lost in the
subsequent meiotic cycle. Another such phenomena is Gynogenesis, wherein the female requires the male to fertilize
her egg, but discards the male genome in the offspring (Poecilia formosa) also termed as pseudo fertilization. Thus,
it functions as a form of sexual reproduction that promotes asexuality. Androgenesis or male cloning is a form of
reproduction, wherein the offspring houses only the male genome while utilizing the female host for her resources,
while males maintain an aclonal or hemiclonal mode of reproduction, thus, justifying the term parasitism. 
Again, overexploitation, being synonymous with parasitism, plays a major role in organisms displaying sexual
parasitism as it could lead to the eventual death of both host and parasite owing to lack off resources. The sex of the
host is a species-specific feature, with both male and female as potential targets, with their main role to provide a
suitable environment and gametes to the parasite. 

In Anglerfishes, the males and females can be easily differentiated in most species, owing to their size alterations.
Females are larger and plumper when compared to the dwarfed males, which is a developmental feature when
observing their parasitic reproductive ability. Angler fishes reproduce through sexual parasitism wherein the male
parasite attaches to the female host and becomes a part of her system, depending on the nature of attachment.
Ceratias holboelli, housing the most extreme size dimorphism, has been recorded with female specimens 60 times
the size of males, along with being a million times the weight of a male. Males of this species lack the luring
apparatus but instead are equipped with well-developed eyes and nostrils that function to detect pheromones
expressed by the conspecific females. As discussed earlier, attachment of males to host females can be either
temporary or permanent, with tissue fusion being a result of this. Fusion is also concordant with merging of the male
circulatory system with the female, thus, defining a functional transfusion. Males undergoing permanent fusion show
the presence of an extra structure present under the snout and tip of the lower jaw, which eventually fuses with the
female body. Further, in few species the female papilla extends into the mouth of the male, completely obstructing
the pharynx. Owing to their parasitic form of life, males are sustained for as long as the female survives.
Subsequently, the number of parasitizing males are generally one, but various species show presence of more than
one male attaching to the female, with a record of up to 8 male parasites found attached to a single host.  
       
Experimental research carried out on the physiological aspects of attachment rendered results that include tissue
transfusion. Observation of the longitudinal section from the general area of attachment showed continuous
vascularized fibrous tissue outgrowths along with a complete fusion of the tissues from the female to the male.
Further, a longitudinal flow was detected in the transfused couple, with the female host nourishing the parasitic
male. Surrounding the fused area, there is also development of intercommunicating thin-walled blood-sinuses that
are histologically similar to the ones supplying the skin and tissues of snout and jaws in males. Another feature
observed in transfused males was the presence of gills and lateral mouth-openings which concluded that the parasitic
males only depend on the host for nourishment and 0not for gaseous requirements. The enlarged liver present in
males, contrary to the reduced alimentary canal functions to store the same nourishment it extracts from the female,
thus, causing a terminology switch.

It was observed that Angler fishes depend on
olfactory and visual cues to identify potential mates.
This observation was synonymous with the presence
of large,well-developed eyes and nostrils in free-
living males and the same degenerate on the offset of
parasitic attachment. The well-developed eyes and
nostrils primarily detect bioluminescent and olfactory
cues released by the conspecific females.
A lot of studies state that males show presence of
either well-developed, highly sensitive olfactory
senses or sensitive eyesight, expressing a combination
of developed nostrils and under-developed eyes or
visa versa.
 
Thus, on identification of a potential female mate, the
free-living male parasitizes the host, by biting onto
the female body. Over-time, on attachment, the
epidermal tissues of both the organisms fuse along
with a subsequent fusion of the circulatory systems.
Thus, the male functions as a conventional parasite,
feeding on the host's nutritional cycle. The female, in
turn, functions as a self-fertilizing hermaphrodite host
to the parasitic male whose internal organs
deteriorate, except for the testes that assist
fertilization. Anatomical shifts are also observed in
attached males, with darker and spiny skin being one
such characteristic. 

In anglerfishes expressing obligate sexual parasitism,
(Caulophrynidae, Lyniphrynidae and Neoceratiidae
families) reproduction is initiated only after
attachment of male to female. It was also observed
that upon metamorphosis, free-living males depend
upon the female hosts for reproduction and survival,
through a parasitic dependence and hence, have an
under-developed dentary structure and alimentary
canal. This led to the understanding that after
metamorphosis, males are incapable of sustaining
themselves and thus, are entirely dependent on
females for their survival. 

 Photocorynus spiniceps, 46-mm female, with a 6.2-mm parasitic male, SIO 70-326

(A) Centrophrynidae: Centrophryne spinulosa Regan and Trewavas, 136 mm SL, LACM 30379-1; (B)
Ceratiidae: Cryptopsaras couesii Gill, 34.5 mm SL, BMNH 2006.10.19.1 (photo by E. A. Widder); (C)
Himantolophidae: Himantolophus appelii (Clarke), 124 mm SL, CSIRO H.5652-01; (D) Diceratiidae:
Diceratias trilobus Balushkin and Fedorov, 86 mm SL, AMS I.31144-004; (E) Diceratiidae: Bufoceratias
wedli (Pietschmann), 96 mm SL, CSIRO H.2285-02; (F) Diceratiidae: Bufoceratias shaoi Pietsch, Ho, and
Chen, 101 mm SL, ASIZP 61796 (photo by H.-C. Ho); (G) Melanocetidae: Melanocetus eustales Pietsch
and Van Duzer, 93 mm SL, SIO 55-229; (H) Thaumatichthyidae: Lasiognathus amphirhamphus Pietsch,
157 mm SL, BMNH 2003.11.16.12; (I) Thaumatichthyidae: Thaumatichthys binghami Parr, 83 mm SL, UW
47537 (photo by C. Kenaley); (J) Oneirodidae: Chaenophryne quasiramifera Pietsch, 157 mm SL, SIO 72-
180. Courtesy of the American Society of Ichthyologists and Herpetologists.
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Sexual Parasitism in
Angler fishes 
"MAKE ME A PART OF YOU"

Sexual parasitism refers to an evolutionary adapted version of reproduction that functions as a cross between sexual
and asexual reproduction. As termed, it is a form of reproduction that propagates a particular genetic lineage, thus,
providing evidence on selfish genetic elements, degradation of clonal genomes and various other parasitic-
interaction based phenomena. Sexual parasites have evolved to be clonal, sexual or asexual in nature depending on
the process of reproduction they follow.

Hybridogenesis is one such process, wherein the males and females undergo copulation and the embryo expresses the
genetic material of both the parasite and the host, but this inheritance is transient as the host genome is lost in the
subsequent meiotic cycle. Another such phenomena is Gynogenesis, wherein the female requires the male to fertilize
her egg, but discards the male genome in the offspring (Poecilia formosa) also termed as pseudo fertilization. Thus,
it functions as a form of sexual reproduction that promotes asexuality. Androgenesis or male cloning is a form of
reproduction, wherein the offspring houses only the male genome while utilizing the female host for her resources,
while males maintain an aclonal or hemiclonal mode of reproduction, thus, justifying the term parasitism. 
Again, overexploitation, being synonymous with parasitism, plays a major role in organisms displaying sexual
parasitism as it could lead to the eventual death of both host and parasite owing to lack off resources. The sex of the
host is a species-specific feature, with both male and female as potential targets, with their main role to provide a
suitable environment and gametes to the parasite. 

In Anglerfishes, the males and females can be easily differentiated in most species, owing to their size alterations.
Females are larger and plumper when compared to the dwarfed males, which is a developmental feature when
observing their parasitic reproductive ability. Angler fishes reproduce through sexual parasitism wherein the male
parasite attaches to the female host and becomes a part of her system, depending on the nature of attachment.
Ceratias holboelli, housing the most extreme size dimorphism, has been recorded with female specimens 60 times
the size of males, along with being a million times the weight of a male. Males of this species lack the luring
apparatus but instead are equipped with well-developed eyes and nostrils that function to detect pheromones
expressed by the conspecific females. As discussed earlier, attachment of males to host females can be either
temporary or permanent, with tissue fusion being a result of this. Fusion is also concordant with merging of the male
circulatory system with the female, thus, defining a functional transfusion. Males undergoing permanent fusion show
the presence of an extra structure present under the snout and tip of the lower jaw, which eventually fuses with the
female body. Further, in few species the female papilla extends into the mouth of the male, completely obstructing
the pharynx. Owing to their parasitic form of life, males are sustained for as long as the female survives.
Subsequently, the number of parasitizing males are generally one, but various species show presence of more than
one male attaching to the female, with a record of up to 8 male parasites found attached to a single host.  
       
Experimental research carried out on the physiological aspects of attachment rendered results that include tissue
transfusion. Observation of the longitudinal section from the general area of attachment showed continuous
vascularized fibrous tissue outgrowths along with a complete fusion of the tissues from the female to the male.
Further, a longitudinal flow was detected in the transfused couple, with the female host nourishing the parasitic
male. Surrounding the fused area, there is also development of intercommunicating thin-walled blood-sinuses that
are histologically similar to the ones supplying the skin and tissues of snout and jaws in males. Another feature
observed in transfused males was the presence of gills and lateral mouth-openings which concluded that the parasitic
males only depend on the host for nourishment and 0not for gaseous requirements. The enlarged liver present in
males, contrary to the reduced alimentary canal functions to store the same nourishment it extracts from the female,
thus, causing a terminology switch.

It was observed that Angler fishes depend on
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This observation was synonymous with the presence
of large,well-developed eyes and nostrils in free-
living males and the same degenerate on the offset of
parasitic attachment. The well-developed eyes and
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Thus, on identification of a potential female mate, the
free-living male parasitizes the host, by biting onto
the female body. Over-time, on attachment, the
epidermal tissues of both the organisms fuse along
with a subsequent fusion of the circulatory systems.
Thus, the male functions as a conventional parasite,
feeding on the host's nutritional cycle. The female, in
turn, functions as a self-fertilizing hermaphrodite host
to the parasitic male whose internal organs
deteriorate, except for the testes that assist
fertilization. Anatomical shifts are also observed in
attached males, with darker and spiny skin being one
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In anglerfishes expressing obligate sexual parasitism,
(Caulophrynidae, Lyniphrynidae and Neoceratiidae
families) reproduction is initiated only after
attachment of male to female. It was also observed
that upon metamorphosis, free-living males depend
upon the female hosts for reproduction and survival,
through a parasitic dependence and hence, have an
under-developed dentary structure and alimentary
canal. This led to the understanding that after
metamorphosis, males are incapable of sustaining
themselves and thus, are entirely dependent on
females for their survival. 

 Photocorynus spiniceps, 46-mm female, with a 6.2-mm parasitic male, SIO 70-326

(A) Centrophrynidae: Centrophryne spinulosa Regan and Trewavas, 136 mm SL, LACM 30379-1; (B)
Ceratiidae: Cryptopsaras couesii Gill, 34.5 mm SL, BMNH 2006.10.19.1 (photo by E. A. Widder); (C)
Himantolophidae: Himantolophus appelii (Clarke), 124 mm SL, CSIRO H.5652-01; (D) Diceratiidae:
Diceratias trilobus Balushkin and Fedorov, 86 mm SL, AMS I.31144-004; (E) Diceratiidae: Bufoceratias
wedli (Pietschmann), 96 mm SL, CSIRO H.2285-02; (F) Diceratiidae: Bufoceratias shaoi Pietsch, Ho, and
Chen, 101 mm SL, ASIZP 61796 (photo by H.-C. Ho); (G) Melanocetidae: Melanocetus eustales Pietsch
and Van Duzer, 93 mm SL, SIO 55-229; (H) Thaumatichthyidae: Lasiognathus amphirhamphus Pietsch,
157 mm SL, BMNH 2003.11.16.12; (I) Thaumatichthyidae: Thaumatichthys binghami Parr, 83 mm SL, UW
47537 (photo by C. Kenaley); (J) Oneirodidae: Chaenophryne quasiramifera Pietsch, 157 mm SL, SIO 72-
180. Courtesy of the American Society of Ichthyologists and Herpetologists.

https://doi.org/10.1643/CI-13-035

-ANUVRINDA SHARMA TZH
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Mytilus trossulus Mytilus

M.trossulus
M. chilensis

 M. eduli
Mytilus

Transmissible
Cancer
THE CAPERING TUMOR 

-ANUVRINDA SHARMA TZH

The wicked nature of cancer has been identified primarily as a contained-malignancy, with all the tumor

cells contained to a single individual&#39;s body, expressing zero transmission. Transmissible cancer

deals with infectious cancer cells that spread and initiate tumorigenesis in the unaffected individuals,

allowing it to spread through a population. The observed transmission pathway in populations is either

through direct contact; eg. biting, sexual interactions in dogs and Tasmanian devils or through medium-

based transfer; eg. through water as seen in bivalves. The parental lineage or these transmissible cancerous

cells can be mapped easily owing to the clonal transmissible nature observed in the population.

Transmissible cancer has been observed primarily in

Tasmanian devils (Devil Facial tumor disease), Dogs

(Canine Transmissible Venereal Tumor) and in Bivalves

(Bivalves Transmissible Neoplasia). The occurrence of

transmissible tumors in these endemic Tasmanian

marsupials caused an 80% decline in numbers, leading to

IUCN declaring them as endangered species. 

Two independent cancers have been recorded, DFT1 and

DFT2, with DFT1 first identified in 1996 and subsequently

DFT2 in 2014. The cancer is restricted to the face, neck and

oral cavity, with characteristic tumor lesions observed on

epidermal and mucosal layers with cell transfer through

direct contact through biting or interaction involving the

facial region. 

Investigatory research on DFT1 was carried out, to

understand its immune- evading capability. Evolutionary

data showed that Tasmanian devils expressed limited

genetic diversity, prominent at the MHC loci, owing to a

founder effect observed in these animals. Further, this

reduced variety in MHC was taken up and MHC-1 was

analyzed revealing that their DFT1 cells did not express

MHC-1 antigens thus, inconspicuously evading the immune

system. Other factors contributing to this mechanism was

the reduction of dendritic cells, under-expression of tumor

suppressing molecules, over- expression of tumor-

stimulating cell surface signaling pathways and

establishment of tumor microenvironment.

A male Tasmanian Devil (R) bites a female

(L) as part of a mating ritual at the Tasmanian

Devil Conservation Parkat in Taranna, 02

May 2007

A Tasmanian Devil is captured

exhibiting advanced signs of the Devil

Facial Tumor Disease 

TASMANIAN DEVIL 
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As observed above, transmissible cancer originates in a parent species and

spreads horizontally, thus defining a lineage. This infectious malignancy

has been identified within two lineages of bivalves, both derived from the

same parent species, Mytilus trossulus. Mytilus bivalve transmissible

neoplasia 2 has been recently recorded in various populations of mussels,

with M. edulis and M. chilensis being a prime example. These two species

found in two opposite ends of the world, namely Europe and South

America were found infected with the same tumor genotype, derived from

M.trossulus. This inter-species infectious ability of the cancer is proved

through phylogenetic research that stated that M. chilensis is closely

related to M. edulis such that it is considered a subspecies, M. edulis
platensis. It is also known that Mytilus complexes are able to hybridize,

thus loweringthe barrier to cross-species transmission.

This characteristic is also primarily responsible for genetic chimerism in

the infected individuals. Genetic chimerism, as the name suggests, refers

to the presence of multiple genomes in the cells of a single organism. This

feature is concordant with the aneuploid nature of the cancer cells.

Further, this feature of the cancer cells is also used as a distinguishing

feature as all differential genes of tumorous cells express 2 sets of alleles-

one owned by the organism and the other expressed/ carried by the cancer

cells. Physiological effects of this infectious neoplasia include tissue

emaciation, pale digestive gland, gonadal atrophy, and mantle recession,

suggesting nutritional stress, reduced energy intake, or a possible

metabolic burden imposed by the neoplastic cells on the host. Further,

owing to its proliferative nature, it often results in the death of the

individual. Highest frequency of neoplastic diseases in bivalves are found

in areas with high levels of heavy metals, polychlorinated biphenyls, and

polycyclic aromatic hydrocarbons.

https://doi.org/10.1038/nature.

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.cbc.ca%2Fradio%2Fquirks%2Fapr-6-2019-the-day-the-dinosaurs-died-soviet-race-to-the-moon-tasmanian-devils-fight-off-cancer-and-more-

1.5084522%2Ftasmanian-devils-are-learning-to-live-with-the-cancer-that-was-pushing-them-to-extinction-

1.5084531&psig=AOvVaw0KAGFX6JyvKGIOYzIrU1zc&ust=1674502376215000&source=images&cd=vfe&ved=0CBEQjhxqFwoTCKCPncz12_wCFQAAAAAdAAAAABAJ

https://www.google.com/url?sa=i&url=https%3A%2F%2Fnypost.com%2F2022%2F07%2F05%2Fdogs-especially-males-can-get-cancer-by-sniffing-

butts%2F&psig=AOvVaw0d6jN228iPfQNNUejgccx3&ust=1674534402892000&source=images&cd=vfe&ved=0CBAQjhxqFwoTCOD6zPPs3PwCFQAAAAAdAAAAABAE

http://www.progressive-charlestown.com/2022/01/cancerous-clams-blame-supply-chain.html

Transmissible
Cancer

Canines transmissible venereal tumor is another prevalent form of

transmissible cancer, and it is also the oldest cell lineage known. Gain

transmission of the clonal tumor cells is through direct contact, with

extra manifestation of tumor lesions on the genitalia as copulatory

motions with infected individuals, exposes the mucosal lining of the

unaffected individual, facilitating transfer. Investigations of these

cells were carried out to identify sub clonal lineages for possible

diversions, though population analysis of these cells revealed no such

sub-branches leading to a conclusion stating that these cells have

survived since 11,000 years with the founder canine being an ancient

breed. This survival capability is attributed to the parasitic nature

adopted by these histiocytic tumor cells allowing them to thrive in

any population. Transfer is directed only into pupation expressing the

same MHC as the infected cell or into immunocompromised cells.

Thus, the spread of this cancer extends worldwide, with control

posing difficulty owing to the reservoir-like nature of strays.

Treatment ranges from chemotherapy to radiotherapy, depending upon

the severity of the case.

Thus, this form of infectious tumors has been observed only in selective species, with humans-based occurrences at a

zero. Despite the phylogenetic differences, the commonality remains the extent of destruction this form of cancer

instigates. The smallest of oncogenic cells hold the capacity of infecting a major population, throwing it into a state

of turmoil.

BIVALVE

Infected clam 

CANINE

 

Transmission through

mating 

infected canine 
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Disabled retroviruses—fossils of molecular
battles that raged for generations—make up

eight per cent of the human genome.
JOOST SWARTE

A retrovirus can make a home in our genome it doesn't get passed on to our children. This is because
they don't usually infect the germline cells: the eggs and the sperm but sometimes retroviruses have
ended up infecting our germline cells and have been permanently made part of our genome. These
integrated viruses pass on from generation to generation. This is why our genome has the remains of
ancient viral infections that make up that 8% of our DNA (human endogenous retroviruses). With viral
genes available in us, our cells have made use of one viral gene in a really revolutionary way. The
envelope glycoprotein coded by the env gene gives the retroviruses a way to fuse their outer membrane
with the membrane of the cell they are infecting. The envelope glycoprotein or env protein recognizes a
cellular membrane protein, anchors itself to the protein and slips inside the cell. With the viral env gene
adopted cells gain the ability to fuse together. They can fuse together to make a sheet of cells that have
multiple nuclei and share all cell organelles. Though this only happens if the cells also have 
the membrane protein recognized by env on the cell surface. Both are needed for fusion. This
 sheet of cells opens up completely new possibilities for embryonic development, allowing 
for the formation of the placenta. More and more evidence supports that adopting the env 
gene turned our ancestors from egg-laying mammals to placental mammals! Drastically 
changing the way the embryo develops. With the evolution of the placenta and embryo does
 not need to be in an egg facing the outside world but stay safe inside the mother.

Inside the womb, the foetus’ blood flows through the umbilical cord to the placenta
where only a thin lining of tissue separates the foetus’ blood from the mother's blood
outermost on this very thin tissue layer is the syncytiotrophoblast. A layer of cells
fused together via syncytin 2 protein. Syncytin 2 is the name of the domesticated env
gene in our genome. The fused-together syncytiotrophoblast cell sheet is invasive
and is what implants the embryo to the wall of the mother's womb. Later the
syncytiotrophoblast facilitates the flow of nutrients and oxygen between the mother
and the foetus and it also produces hormones that regulate the immune response and
protect the foetus from pathogens. 

Syncytin was originally a viral protein. Virus used syncytin to fuse with cells so it
can infect them. And sometimes in past during one of those viral infections, a
virus inserted the gene of syncytin into the genome of its host. Once it was
inherited that gene may have remained dormant for generations. But it was
eventually repurposed by evaolution to fuse cells together in the placenta. The
interesting thing is that in some way the developing foetus is a little bit like a
virus. That it exists inside the body of another organism, where it tries to avoid
detection by the immune system. So perhaps its fitting that syncytin, which helps
the placenta to invade the womb, originally helped the virus to invade its host.

We, humans, have two virally derived syncytins: Syncytin 1 and Syncytin 2. Placental mammals are many, 
but most placental mammals don't share our syncytin. Instead, the incorporation of retroviral env gene for 
mammalian placental formation has happened over and over at least 10 times our knowns so far. So far a 

syncytin gene has been found in every mammal studied with different syncytin fusing placental cells in
    different mammalian groups. A model proposed by Thierry Heidmann and colleagues from the Gustave
              Roussy Institute explains the findings like this. The first syncytin gene domesticated came from a

               retrovirus infection around 150 million years ago the syncytin gave rise to all the central mammals.
              The first syncytin has since been replaced by newer syncytin unique to each mammalian group. Each

                new syncytin has given these species an evolutionary advantage. With enough time millions of
                years more rare germline infections leading to virus gene domestication have taken place, giving

                   mammals a variety of syncytin genes. This model is supported by findings like the env v syncytin, 
                        a domesticated env gene that seems to be crucial for placental formation in old world monkeys
                         like Macaques. This gene is found in the human placenta as well but has lost its ability to fuse
                              cells together. The human env v could be a syncytin gene that has been replaced in humans
                                 by syncytin 1 and syncytin 2 but is still functioning in old-world monkeys. Not only have
                                 retrovirus infections likely initiated and shaped the evolution of the placenta of mammals
                                they have done so in non-mammals as well recently the Mabuya lizard that has a placenta
                                     and gives live birth was found to have a syncytin gene of its own.

 

How Viruses Shape Human 
Evolution!
Around 8% of all our genetic information is from viruses infecting us and leaving their genome inside
ours and the really weird thing is that we probably wouldn't be alive without one of these ancient viruses
inside us. In fact, humanity likely wouldn't exist at all without an infection tens of millions of years ago.
Much of the ancient viruses in us have turned to DNA fossils viral genomes that have accumulated so
many mutations that they are not functional and are buried in our DNA. But parts of these viruses are
still very functional and in use. Our cells have taken some of the genes from the virus infecting us and
turned them into our own tools.

In a separate rare event around 25 million years ago another retroviral infection
gave us syncytin 1, another viral env gene that became part of us. The role of
syncytin 1 is not as clear but the two likely work together to fuse cells into the
syncytiotrophoblast. More and more evidence supports the key role of virally
derived syncytin in placental formation. The cells forming the syncytiotrophoblast
can't fuse when syncytin are blocked. Removing mice syncytin completely disrupts
the formation of their placenta. 

We probably wouldn't be here if it wasn't for a rare event around 14
million years ago a retrovirus infected our ancient ancestor and its
genome happened to end up in the germline cells and spread through
the population it inserted itself in chromosome 6
giving us syncytin A2.

BY- BHAVISH SAINI,TZH
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Emoaid Event
 An Interactive online session on “ De-stress

to refresh techniques" was organized on 17th
March 2022 by the Department of Zoology,
Sri Venkateswara College. Phoenix, the
Zoological Society conducted it under the
coordination of Dr. Mansi Verma and Dr.
Anita Verma. The topic was delivered by Ms.
Eti Goel, a Psychologist at CCAW. The event
was held in order to enhance emotional
knowledge and provide a holistic educational
environment with techniques to overcome
stress.
The session discussed various methods of
expression of one’s emotions and feelings.
Allowing a more accepting and open
environment for people to grow themselves.
Through this interactive session, people grew
more confident, expressive, and enlightened.
The collected feedback was highly positive
and encouraging.
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