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Preface

What began as a humble activity within the department in the year 2007, supported by the
enthusiasm & contribution of students, has today transformed into a notable knowledge

disseminating initiative.

We at the Department of Zoology take this opportunity to share with you readers a unique
collection of articles under the name “SPIRITUS* meaning ‘life’ in Latin. These articles
are authored by our students from I, 1l and Ill B.Sc. in the form of contributions to the

bulletin board maintained by the department called News “N” Views.

The bulletin board was envisaged as an ideal platform to share recent and intriguing
developments, dialogues and discussions in the stream of life sciences.

Any student of Zoology at the under — graduate level is welcome to contribute to the
bulletin board.

As a small token of appreciation & encouragement, the Department selects the top three

articles at the end of every semester and awards them cash prize.

With this fourth edition of our e-newsletter “SPIRITUS”, we bring to our readers, 41
articles from the month of August 2017 to March 2018.

We hope this small initiative grows into a mutually rewarding experience, for us at the

Department, our students and you, dear readers!
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Release of the Fourth Edition of “SPIRITUS”,
E-newsletter of the Zoology Department

The release of the inaugural edition of “SPIRITUS” the e-newsletter of the Zoology
Department, MES College, was held on 23™ March, 2018. The newsletter is a
consolidation of the contributions featuring on the Department bulletin board, “NEWS ‘N’

VIEWS”.
During the programme, prizes were awarded to the best 3 articles and a consolation prize

for the academic year 2017 - 18.

The winners were —
Anithashree. S II B.Sc ‘H’
Rashmi. R I B.Sc ‘H’
Yoganand. C IB.Sc ‘1’ Il Prize
Panchami. P II B.Sc ‘B’ I11 Prize
Tejaswini. M.D &
Ankita Varshney II B.Sc ‘B’ I11 Prize
Ajay II B.Sc ‘A’ Consolation Prize

This is Fourth edition of “SPIRITUS” has 41 articles, written by students of life sciences
of 1st, 2nd & 3rd year B.Sc.
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INFERTILITY

The inability to conceive children is experienced as a stressful situation by individuals and
couples all around the world. The consequence of infertility is manifold and can include societal
repressions and personnel suffering.
Infertility is a condition of the reproductive system that prevents the conception of children.
It is common assumption that infertility is primarily related to woman. In reality, only
one-third of infertility cases are related to the woman alone. Statistically, one-third of infertility
problems are related to men and the remaining one-third is a combination of fertility factors
involving both partners or unknown causes. Unknown causes account for approximately 20% of
infertility cases.It affects 10-15% of couples throughout the United States.
Conception and pregnancy are complicated process that depend upon a number of factors
including,
1. The production of healthy sperms by the men.
Healthy eggs produced by the woman.

. Unblocked fallopian tubes that allow the sperm to reach the egg.

. The sperm'’s ability to fertilize the egg when they meet.

. The ability of the fertilized egg (embryo) to become implanted in the woman's uterus.

. Sufficient embryo quality.

Finally, for the pregnancy to progress to full term the embryo must be healthy and the woman's
hormonal environment adequate for its development. If just one of these factors is impaired

infertility can be the result.

Lifestyle factors for infertility.

Lifestyle factors have had a dramatic impact on general health and the capacity to reproduce.
Lifestyle issues such as smoking and obesity can affect general health and wellbeing. For
example, smoking increases an individual's risk of cardiovascular disease and adverse
consequence associated with obesity, diabetes and some cancers. There is an increasing body
of evidence that lifestyle factors can impact on reproductive performance. Studies have
demonstrated that smoking in woman significantly decreases the chance of conception.

These factors include female age, smoking, weight, diet, exercise, psychological stress,
caffeine consumption, alcohol consumption and exposure to environmental pollutants.

Treatment
Infertility is not such a condition which can't be cured. These days advanced technology help
couples to gain their fertility and give birth to young ones. The infertile couples can undertake
treatments like IUI treatment, IVF process, ICSI treatment, embryo freezing, Blastocyst transfer
and etc. Such treatments help the couples to become fertile.If you haven't already thought
about adoption, this might be a time to think about it. Some couples decide at this point to
spend their resources on adoption instead of IVF. Where others couples see IVF as the best
option.

Pooja. B

| B. Sc ‘B’ sec
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WHY YOU MUSTN’T STIFLE A SNEEZE

Doctors warn you should never stifle your sneeze. If you have ever tried to stifle a sneeze by
pinching your nose and closing your mouth, doctors are offering a cautionary tale for why you
should stop.

The patients doctor detail the incident in the latest issue of BMJ case reports. “the patient
attempted to suppress a sneeze by clamping his mouth shut and blocking both nostrils, but the
resulting force perforated his pharynx, the part of the throat just above the larynx and
oesophagus”.

[A radiograph shows streaks of air behind the pharynx (black arrow) and air in the layer
below the skin in front of the trachea (white arrow)]

A man in UK reported that the back of his throat during the maneuver, he was left un-able to
swallow and had difficulty speaking for days.

The doctors described their initial confusion when the previously healthy man turned up in the
emergency room at University hospitals of Leicester, complaining of swallowing difficulties and
“popping sensation” in his neck and said the swelling began “after he tried to halt a sneeze by
pinching the nose and holding his mouth closed”, that 34-year-old patient had intense pain in
his throat and spent a week in the hospital, and underwent examinations.

They discovered air bubbles in his neck and his chest and determined that the stifled sneeze
had torn a hole in the lower part of his throat. This patient had no history of trauma and said he
hadn’t eaten anything sharp. Later he was admitted to the hospital and started treatment with
antibiotics. He was also placed on a feeding tube after 7 days, an examination showed the
swelling subsided, then the feeding tube was removed and the patient was put on a soft diet
with no problems.
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At a 2 month follow up, the man did not present any further complications.

Dr. ZIYANG JIANG, a head of neck surgeon at university of Texas Health Science center at
Houston who was not involved in the man’s treatment, told the associated press that injuries
from repressed sneezes are “exceedingly rare” but can happen.

This incident explains us that it is possible to harm ourselves from trying to stifle a sneeze.
Halting sneezing such as blocking nostrils and mouth is a dangerous maneuver [action/activity],
and should be avoided.

Generally, when we sneeze, at a scientific view it is said that the air is pushed out at about 150
miles [80 km’s] per hour; if we retain that much amount of pressure, it could do a lot of damage
to us and we would end up like that patient from UK with air trapped in his body.

The whole point of sneezing is to get rid of germs and bacteria. Instead the safest way to keep
ourselves healthy is to sneeze out loud, and maintain our manners by using a hand kerchief or
a tissue, and avoid shyness or be afraid to sneeze in public, because it's a natural process.

Shravani. R
| B. Sc ‘B’ sec
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THESE SEA CREATURES HAVE A SECRET SUPERPOWER: INVISIBILITY
CLOAKS

Scientists have found that some crustaceans have just the trick for hiding from predator

Being a snack-sized animal in the open ocean is tough. Some have it easier than
others. Creatures on the bottom can blend in with stones and sand. Stands of kelp and coral
provide hiding places in other ocean habitats.

But in midwater, there is no place to hide. There, creatures can get eaten pretty quickly by
something unless they can find a way to disappear. Laura Bagge, a graduate student at Duke
University, thinks she knows how to make that happen—at least in a group of tiny, shrimp-like
crustaceans called hyperiids.

Bagge, along with biologist Sonke Johnsen and Smithsonian zoologist Karen Osborn,
recently published a paper in the journal Current Biology, describing how hyperiids amphipods
use nanotechnology to cloak themselves with invisibility.

The discovery was made by Bagge, the paper’s lead author, who worked with Osborn at the
Smithsonian’s National Museum of Natural History in Washington, D.C. “She was interested in
the transparency of these animals. Transparency has been looked at in other animals and they
do it in known ways so far but nobody had looked at this in these.

Bagge examined the surfaces of the animal’s exoskeleton to study their structure. “She found
these bumps and thought they were interesting,” says Osborn.

The bumps turned out to be microscopic spheres. In some cases she found a nano-sized shag
carpet and on others, a layer of tightly packed nano-spheres. They were sized just right to
dampen light in a manner similar to the sound-proof foam insulation that decreases noise in a
recording studio. Hyperiids seem to have two possible ways to make their surfaces not reflect
light—nano protuberances on their cuticle (a shag carpet essentially) or a microfilm layer of tiny
spheres. The closer that they looked, the more those little spheres seemed to be bacteria.



http://invertebrates.si.edu/osborn/
http://www.cell.com/current-biology/fulltext/S0960-9822%2816%2931084-3
http://naturalhistory.si.edu/
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“Every indication is that they are bacteria but. . . they are extremely small for bacteria,” says
Osborn. “There is a possibility that these are some strange excretions, but it's a pretty
microscopic chance.” She adds that Bagge is now working on exploring that possibility
with microbiologists.

Animals living in the midwater habitat of the ocean adapt different camouflage methods to
deal with light coming from different directions. Light from the sun becomes dimmer and
changes color as it penetrates deeper water. To deal with this, fish and other sea creatures hide
from predators stalking them from above by adapting dark colors on the top parts of their
bodies as a disguise to blend in with the dark depths below.

At the same time, to hide themselves from predators lurking beneath them, they may be shaded
underneath their bodies with lighter colors, or even glow, in order to blend in with the light from
above. Mirroring on the sides of some fishes is another way to hide.

The hyperiids start out with a big advantage: They are transparent. But that only gets them so
far. A pane of glass is also transparent, but when you shine a light at it from certain angles, it
will flash and become visible.

Bioluminescence is an important part of the strategies of many creatures that are both
predators and prey in the ocean. By flashing lights from various directions, a predator can see
the flash back from its transparent prey. To avoid detection, a free-swimming hyperiids with no
place to hide needs a way of dampening the light and keeping it from flashing back.

This is what the bacteria seem to be doing for their hosts. These cells are small as bacteria go,
ranging from under 100 nanometers to around 300 nanometers (100 nanometers is less than
the diameter of a single strand of hair). The ideal size for dampening flashes is 110 nanometers
in diameter, but anything up to around 300 nanometers can help reduce visibility.

"Hyperiids are really tough little buggers,” says Osborn. They were relatively easy to work with,
she says, because they stay alive in a laboratory setting. “They are happy in a bucket, happy if
you leave them alone.”

The scientists plan to sequence at least parts of the genomes of the bacteria in order to learn
more about them. Do all species of hyperiid host the same species of bacteria? Do the bacteria
also live in the water without a host? Sequencing DNA is an important step towards answering
these and other questions.
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Bagge initially concentrated on only two species of hyperiids, but Osborn encouraged her to
branch out and see if these nanotechnologies were common among more of the 350 known
species in the sub-order. Osborn was able to find her more samples, both living and long dead.

‘It was really interesting to compare the fresh specimens to the things we have in the
collections at the National Museum of Natural History that are over 100 years old,” says
Osborn. “We found the microfilm consistently on the specimens we looked at . . . It gives us the
diversity that you can’t get from anywhere else. Smithsonian’s historical collections come into
play for a lot of studies.”

Chaitra. C. T
| B. Sc ‘B’ sec
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DESERT TORTOISE: RESOURCEFUL REPTILES

Over view: Five eggs the size of Ping-pong balls crack open as the tiny Desert Tortoise inside
breaks through the shells.

The two-inch-long babies immediately crawl, off in search of flowers and grass to eat. These
animals may be newly hatched but they already have survival skills that will allow them thrive in
their harsh, sizzling -hot habitats.

Burrow Builders:

Desert Tortoise live in the desert of the southwestern United states and Northwestern Mexico.
During the summer ground temperature in parts of their range can hit 140°F. To beat the heat,
desert tortoise uses their strong forearms and tough nails to dig underground burrows where
they can hide from the sun. Some of these tortoise tunnels are up to 32feet in length. And the
burrows can get pretty crowded. As many as 25 desert tortoise might bunk together in one
shelter.

The animals also dig grooves into on the grounds surface to catch rainwater. After a storm, they
will return to these holes to slurp up the water that's collected inside. Once it's had a good drink.
A desert tortoise can go up to a year without requiring fresh water again. The Reptile stores the
water it has consumed in its bladder and can later absorb the liquid when it needs to hydrate.

Tortoise Tussle:

Despite sometimes hanging out in burrows, they together are pretty solitary and sometimes
when males come across each other, they will fight to establish dominance. The dueling duo
may use horns on their chests to try and knock each other over. The contest ends when one
animal flips the other on its back.

The losing tortoise can turn right side up by wiggling its body back and forth until it flips over.
But after that the tortoise knows who's the boss.

Sounds like a Tortoise's shell isn't the only thing about it that's taught!

Shridhar. M. N and
Sumukh Babu. V
| B. Sc ‘B’ sec
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STICK INSECT: TRICKSTER LOOKS LIKE A TWIG!!!

A tree stands in a forest under a cloudy sky. Suddenly it appears as if a twig is crawling down
the trunk. The object isn't actually a twig that's a spring legs- It's a Stick Insect. The Stick like
trickster uses its appearance to protect itself from enemies so it doesn't end up in, well a sticky
situation.

FOOLING MECHANISM:

Stick insect also known as Walking Sticks live in tropical and temperature forests all over the
world. These are alike of grasshoppers, crickets and mantises but their creepy crawlies are
usually brown, green or black. They are also world's longest insect. The largest one was ever
found stretched 22 inches with the legs extended.

This bug spends much of its time in trees, marching on leaves. When predators such as birds
approach, the insects try to remain completely still in order to blend with the branches. If a
predictor isn't fooled and grabs the bug by the leg, it's no big issue at all. The insect can detach
the leg and scuttle away.It will late regenerate or grow back the last limb

About 3000 species of stick insects exist and some are master mimies even before they hatch.
The females from that species lay eggs that look like plant seeds and this presents carnivore’s
insects from eating the eggs and hence cralwer really known for their undercover business and
marketing.

Shridhar. M. N and
Sumukh Babu. V
| B. Sc ‘B’ sec
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NERVOUS SYSTEM PUTS THE BRAKES ON INFLAMMATION

Date: March 2,2018
Source: Weill Cornell Medicine

Cells in the nervous system can "put the brakes" on the immune response to infections in the
gut and lungs to prevent excessive inflammation, according to research by Weill Cornell
Medicine scientists. This insight may one day lead to new ways to treat diseases caused by
unchecked inflammation such as asthma and inflammatory bowel disease.

The study, published March 1 in science provides some clues about what might be going wrong
in these diseases, which have become more common in industrialized countries and in helminth
infections, which are still a major public health problem in less industrialized countries. It also
may explain how some existing countries. It also may explain how some existing countries
treatment for diseases like asthma work and point to new treatment strategies.

"There is a crosstalk between the nervous system and the immune system, and that plays an
important role in regulating acute and chronic inflammation”, said Dr. David Artist." Those two
organ systems are closely interacting and play an important role in human health and disease."

For their study Dr. Artis and his colleagues examined communication between the nervous
system and immune system during the kind of inflammatory response that is trigged by
allergens or infections with parasites called helminths. Exposure to these agents causes a class
of immune cells called group 2 innate lymphoid cells (ILC2) to release inflammatory molecules
called cytokines that can promote increased mucus production and muscle contractions all of
which help to expel the parasite or allergen from the body.

//’v“q.*"w\. ‘5 hz ‘3“&&_
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ILC2s have receptors on their surface called beta2 adrenergic receptors (beta2AR) that interact
with a chemical called norepinephrine that nerve cells release. These receptors give nerve cells
the ability to interact with each other and influence the immune response. To determine the role
of beta2AR in communication between two systems, Dr. Artis and his colleagues employed
mice that lack the receptor and then infected them with helminthes.

If these results are confirmed in humans it could have very important implications for patients
with asthma, allergies and other type of inflammatory diseases.

The most commonly used drugs to treat asthma also stimulate beta2AR, which may explain
why they are so effective at controlling allergy symptoms. “We must have given tens of millions
of doses of these drugs to shut down the acute symptoms of asthma”, Dr. Artis said “hobody
could agree on how these drugs work, but it may be that they are working in part through
targeting the innate immune system.”

In this, the scientists discovering a new way to treat diseases. “If we understand more
mechanistically how this class of drugs works” he added. “It might give us new avenues to
develop additional therapies built around the biology.”

Dheeraj. S
| B. Sc ‘B’ sec
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RECENT IDENTIFICATION OF AN ERK SIGNAL GRADIENT GOVERNING

PLANARIAN REGENERATION
Abstract:

Planarians have strong regenerative abilities derived from their adult pluripotent stem cell
(neoblast) system. However, the molecular mechanisms involved in planarian regeneration
have long remained a mystery. In particular, no anterior-specifying factor(s) could be found,
although Wnt family proteins had been successfully identified as posterior-specifying factors
during planarian regeneration That is, planarian regeneration was supposed to be explained by
a single decreasing gradient of the B-catenin signal from tail to head. However, recently we
succeeded in demonstrating that in fact the extracellular-signal regulated kinases (ERK) form a
decreasing gradient from head to tail to direct the reorganization of planarian body regionality
after amputation.

48-72 hr

The beginning of our quest to find such an anterior-specifying factor started from our
comprehensive screening of Dugesia japonicafor anterior-blastema-specific genes. However,
we could not identify any such genes. Instead, our screening revealed genes that showed
extensive activation in both the anterior and posterior blastema within 12—-24 h after amputation
(Tasaki et al., 2011a). One of them was the mkp (MAP kinase phosphatase) gene. It is known
that its expression is activated by active MAP kinase to form a feedback loop, suggesting that
MAP kinase may be activated during a very early stage of regeneration, just before the
formation of either an anterior and or a posterior blastema. We next succeeded in
demonstrating that signaling by ERK, one of the MAP kinases, is required not only for blastema
formation but also for the transition of neoblasts from the stem cell state to the differentiating
state (Tasaki et al., 2011a,b).

Next we focused on possible additional function(s) of MAP kinase, since the ERK signal was
suppressed in the posterior blastema, but enhanced in the anterior blastema, from 48 hto 72 h
after amputation. We therefore investigated how the ERK signal is suppressed at the posterior
end, and found that the [-catenin signal has the ability to suppress the ERK signal at the
posterior end. B-catenin-RNAi planarians maintained the ERK activity in their posterior
blastema, resulting in ectopic head formation from the posterior blastema (Gurley et al., 2008;
Petersen and Reddien, 2008; Hayashi et al., 2011). Interestingly, B-catenin-RNAi planarians
also showed up-regulation of the ERK signal in the anterior blastema, suggesting that 3-catenin



https://www.sciencedirect.com/science/article/pii/S0944200614000373#bib0035
https://www.sciencedirect.com/science/article/pii/S0944200614000373#bib0035
https://www.sciencedirect.com/science/article/pii/S0944200614000373#bib0010
https://www.sciencedirect.com/science/article/pii/S0944200614000373#bib0010
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has the ability to suppress the ERK signal in general (Umesono et al., 2013). That is, the [3-
catenin signal may contribute to forming the decreasing ERK signal gradient from head to tail
by forming a decreasing gradient in the opposite direction. This point is the most important
finding of our research. Based on these findings, we proposed a default model as follows: the
neoblasts can enter into the differentiating state after activation of the ERK signal and then start
to differentiate into brain neurons as a default fate, but the B-catenin signal modulates their fate
by suppressing the ERK signal (Umesono et al., 2013). This is one reason why no anterior
gradient molecule(s) could be identified for a long time, although many researchers tried to do
SO.

The next question we addressed was how [(B-catenin is activated only in the posterior part of the
body. Incidentally, we had already obtained the answer to this question (Yazawa et al., 2009).
That is, we detected constitutive and ubiquitous expression throughout the body of the
Hedgehog (Hh) receptor gene, patched (ptc), which is known to suppress wnt gene expression.
Thus, wnt expression is normally suppressed in all regions of the planarian body through a ptc-
mediated signal. When Hh binds to ptc, this suppression is reversed and the expression
of wnt is activated. Interestingly, we found that the hh gene is transcribed in the central nervous
system in planarians. Thus, if Hh-containing vesicles are normally transported from the (-) to
the (+) ends of tubulin along the microtubules in the axons, Hh might be released at the
posterior end of the axons when the body is transected, and then Hh would bind to ptc to
activate wnt expression at the posterior end of the fragments after amputation. We speculate
that this is the mechanism of the asymmetric activation of wnt genes in the posterior blastema.

As a next step, we are interested in the extent to which a similar system is used in other
animals. When we inhibit planarian ERK signaling by inhibitor treatment or RNAI, the neoblasts
cannot differentiate into any type of cells, even though they maintain their proliferative ability.
Consequently, inhibitor-treated planarians cannot form a blastema, and thus lose regenerative
ability (Tasaki et al.,, 2011a). Interestingly, this property can also be observed in mouse
embryonic stem (ES) cells. That is, mouse ES cells treated with ERK inhibitors cannot
differentiate into any type of cell and can be maintained in a pluripotent state when
simultaneously treated with a GSK3 inhibitor (the so-called “2i condition”) (Ying et al., 2008).
Now it has become popular to culture ES cells under the “2i condition” in order to prepare a
homogeneous population of pluripotent-state cells. Therefore, it is possible to speculate that
ERK signaling might have an important, conserved role in exiting from the pluripotent state of
cells in various animals (Nakanoh et al., 2013). ERK inhibitor-treated hydra also show
regeneration arrest (Manuel et al., 2006).

However, the reason for this regeneration defect is not so clear. Hydra has three distinct stem
cell lineages, but we do not know whether all three lineages are affected by ERK inhibition.
Further research on the function of ERK signaling in hydra regeneration will be necessary in
order to clarify the generality of the role of ERK signaling in multicellular organisms.

Shridhar. M
| B. Sc ‘B’ sec
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RESEARCH TEAM FINDS MOLLUSCS CHANGES AS IT AGES

Researchers from Britain's national oceanography center, South Ampton, working in the
Antartic have discovered that a species of molluscs Lissarca miliaris, changes from male to
female as it grows older. As the team describes in their paper published in the journal polar
biology, the males harbour eggs when they are young then grow female sex organs as they
grow older to allow for brooding.

Previous studies of the reproductive process of the mollusc had focused almost exclusively on
the adult female and because of that had missed the hermaphrodite traits this team had
discovered.

In studying young males, the team found out that they held within them, multiple eggs, more
than they could very possibly brood as they are still quite small at that age. In looking at other
specimens they found out that as the males grow older they grow female organs that allow for
proper development of eggs and brooding.

The team suspects that the molluscs reproduce as the males, then switch over to being female
when they are large enough to brood the huge numbers (upto 70) of young that have been
produced. they also found that the male organs appear to hang around for some time after the
female organs developed.

Mollusc part of a group of bivalves, hold their young inside their shells while brooding, a
technique the researchers say in common in cold antartic climate, and other mollusc have been

known to exhibit hermaphrodite features as well. Keeping the young inside requires less energy
and souces to keep offspring alive while growing. The eggs are described as quiet yolky and
the young develop quiet slowly.

The team theorizes that having the males produce eggs allows for the long time span, up to 18
months, it takes for the offspring to mature. Under such an arrangement, mating can occur
when the mollusks are still very young, and then have room to develop as the male sex organs
give way to female and the amount of room inside the shell grows. They also note that their
findings show just how little is known about invertebrates living in the Antarctic and how much
there still is to discover.

Srinivas P. M
| B. Sc ‘B’ sec
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NEW INSIGHTS INTO HOW A VIRUS- BLOCKING BACTERIUM OPERATES
IN MOSQUITOES

Wolbachia is associated with reduced replication of dengue, west Nile viruses and breakdown
of their RNA.

Date: March 1, 2018
Source: PLOS

Summary: New research reveals details of the mechanism by which the bacterium wolbachia
blocks viruses in mosquito cells, suggestion that it reduces viral replication inside cells and that
rapid degradation of viral RNA is involved.

Professor Scott O’Neill, program director of the world mosquito program, led by Australia’s
Monash University, and colleagues report their findings in PLOS Pathogens.

Wolbachia is known to lower mosquito’s ability to transmit viral diseases, such as dengue,
chikungunya and Zika, to humans, and scientists are testing whether deliberately infecting
mosquito populations with Wolbachia can stop the spread of these diseases. However, the
precise mechanism by which wolbachia blocks viruses in mosquitoes in unclear. Most
investigations into virus blocking by wolbachia have focused on mosquito’s response to the
bacterium; instead, O’Neill and colleagues studied the effects of wolbachia on dengue and west
Nile viruses themselves. They performed a series of each stage of viral infection in wolbachia-
infected mosquito cells.

The researchers found no evidence that wolbachia inhibits the earlier stages of virus infection,
which includes binding to the outside of a cell, followed by entry into the cell. Instead, the
results suggest that the bacterium inhibits replication once dengue or west Nile virus is inside a
mosquito cell.

The researchers found no evidence that wolbachia inhibits the earlier stages of virus infection,
which include binding to the outside of a cell, followed by entry into the cell. Instead, the results
suggest that the bacterium inhibits replication once dengue or west Nile virus is inside a
mosquito cell. Reduced replication was associated with rapid degradation of viral RNA, and
evidence suggested that a mosquito cellular protein called XRN1 may play a key role in this
process.

Further evidence showed that the virus- blocking ability of wolbachia also depends on the initial
dose of the virus and how fast it replicates; slowly replicating viruses like dengue are blocked
more effectively than faster ones, such as west Nile. Dengue infection is increasing worldwide,
with an estimated 400 million people infected every year.




SPIRITUS 2017-18 DEPARTMENT OF ZOOLOGY

While further research is needed to tease out more of the molecular details behind virus
blocking by wolbachia, these new findings could help inform efforts to use the bacterium to
prevent spread of disease.

“‘We now have a better understanding of the mechanism by which wolbachia inhibits replication
of the dengue virus and leads to the degradation of viral RNA in the mosquito cell’, O’ Neill
explains “This is an important step forward in deepening our understanding of the mechanistic
basis of our approach to tackling the increasing global arbovirus burden”.

Chaithra. N
Kavya. N
Deekshitha. V
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THE MOLECULE BEHIND EVOLUTION

Evolution is the basic answer to all the questions we ask. The reason of why humans are
different from other species or how life has arisen in this world. Great wanderers like Charles
Darwin who initially believed in the existence of almighty later realizing the genetic difference
between each and every individual came to a conclusion, that there is an external factor which
is the reason for this and when he went on his voyage to the Galapagos Islands, he could see
the variations among species. This he termed as genetic drift; where once the same species
individuals have been separated due to natural conditions and now their progeny are so
genetically apart that they cannot reproduce with each other.

Example: Marsupials of Australia. They all share a common ancestor, but now due to various
biotic and abiotic stress/ factors have become apart.

So, this makes us wonder, if a single species due to various reasons can give rise to various
other interspecies which cannot reproduce with each other, then there might be a common
ancestor for all of us. So we come back to the origin of life, thus we come to understand the
chemical evolution. Thus we come back to coacervates: macromolecules synthesized
abiotically in primitive oceans. Later protobionts found by oparin and proteinoids by fox talk
about a polymer amino acid molecule which can be said as the first form of life.

The first cell which arose from the primitive ocean is a protocell, which had the properties of
self-replication and nucleoproteins. Thus which can be called the actual first cell. The virus can
be explained by this, how wheb few nucleoproteins are absent they become inactive. Thus
started the biggest debate of the century, which is, what is the main molecule which gives rise
to life. From Rna world to now confirming it as DNA, with this new self-replicating protein
changes the whole equation. Making this the predecessor of the molecule which might be the
reason of origin of life.

Amyloids: Which were first considered as a threat protein as its observed in a dangerous
disease like Parkinson and Alzheimer, Now the discovery by ETH Zurich talks how it plays the
role of building blocks of life.

In my opinion, this is one of the out breaking and view changing research, as if we break down
any form of life, proteins can he observed thus making it a necessity for terming an organism
living or not. Even the lowest of lowest form have some form of protein in them, this can also
work for virus and viroids, as they also contain proteins.

Unlike the Rna World Hypothesis, this can be very likely, as Rna id highly reactive whereas
proteins are not and are stable in themselves. Thus this amyloids which can be seen with all
criteria needed for replication plays a major role in life replication and sustainability.

Whats the use of knowledge about how evolution has occurred or how life began, well it will
help us find the cure and reasons for our survival and find the origin of life-threatening diseases.

Hurshitha
Vasudevan
| B. Sc ‘I’ sec
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COMPASSION HELPED NEANDERTHALS SURVIVE
NEUROSCIENCE NEWS MARCH 14, 2018

Summary: Compassion and helping care for their injured may have been key to Neanderthal
survival, researchers report.

Source: University of York.
ABSTRACT
Calculated or caring? Neanderthal healthcare in social context

Explanations for patterns of healed trauma in Neanderthals have been a matter of debate for
several decades. Despite widespread evidence for recovery from injuries or survival despite
impairments, apparent evidence for healthcare is given limited attention. Moreover,
interpretations of Neanderthals’ approach to injury and suffering sometimes assume a
calculated or indifferent attitude to others. Here the authors review evidence for Neanderthal
healthcare, drawing on a bioarcheology of care approach and relating healthcare to other
realms of Neanderthal social life. The authors argue that Neanderthal medical treatment and
healthcare was widespread and part of a social context of strong pro-social bonds which was
not distinctively different from healthcare seen in later contexts. They suggest that the time has
come to accept Neanderthal healthcare as a compassionate and knowledgeable response to
injury and illness, and to turn to other questions, such as cultural variation or the wider
significance of healthcare in an evolutionary context.

ARTICLE

They have an unwarranted image as brutish and uncaring, but new research has revealed just
how knowledgeable and effective Neanderthal healthcare was.

The study, by the University of York, reveals that Neanderthal healthcare was uncalculated and
highly effective — challenging our notions that they were brutish compared to modern humans.

The researchers argue that the care provided was widespread and should be seen as a
‘compassionate and knowledgeable response to injury and illness.” It is well known that
Neanderthals sometimes provided care for the injured, but new analysis by the team at York
suggest they were genuinely caring of their peers, regardless of the level of illness or injury,
rather than helping others out of self-interest.

Lead author, Dr. Penny Spikins, senior lecturer in the Archaeology of Human Origin at the
University of York, said: “Our findings suggest Neanderthals didn’t think in terms of whether
others might repay their efforts, they just responded to their feelings about seeing their loved
ones suffering.” Most of the individual’s archaeologists know about had a severe injury of some
kind, with detailed pathologies highlighting a range of debilitating conditions and injuries. In
some cases the injuries occurred long before death and would have required monitoring,
massage, fever management and hygiene care, the study suggests.




SPIRITUS 2017-18 DEPARTMENT OF ZOOLOGY

Analysis of a male aged around 25-40 at time of death revealed a catalogue of poor heath,
including a degenerative disease of the spine and shoulders. His condition would have sapped
his strength over the final 12 months of life and severely restricted his ability to contribute to the

group.

Neanderthals were genuinely caring of their peers. Yet, the authors of the study argue he
remained part of the group as his articulated remains were subsequently carefully buried.

Dr Spikins added: “We argue that the social significance of the broader pattern of healthcare
has been overlooked and interpretations of a limited or calculated response to healthcare have
been influenced by preconceptions of Neanderthals as being ‘different’ and even brutish.
However, a detailed consideration of the evidence in its social and cultural context reveals a
different picture.

“The very similarity of Neanderthal healthcare to that of later periods has important implications.
We argue that organised, knowledgeable and caring healthcare is not unique to our species but
rather has a long evolutionary history.”

ABOUT THIS NEUROSCIENCE RESEARCH ARTICLE

Source: University of York

Publisher: Organized by NeuroscienceNews.com.

Original Research: Open access research in World Archaeology.

https://www.tandfonline.com/doi/full/10.1080/00438243.2018.1433060

ARTICLE REVIEW

Title: The article presents the reader with a simple and evocative title, "Compassion helped
Neanderthals survive", which claims to answer a highly debated question, did the Neanderthal,
our closest non-human relative, process emotions like we do? Did that help in their survival?

Abstract: The abstract of the scientific paper claims to add credibility to a less popular theory,
which states that Neanderthals were capable of offering healthcare, and by extension,
compassion, within their societies. The prevailing thought was that Neanderthals largely sported
an indifferent or uncaring attitude towards their injured or diseased members of society.
However, through extensive research and the application of bioarcheology, the authors seem to
have obtained evidence to the contrary. The abstract is well worded and engages the reader’s
curiosity.

Main Article: Lead author, Dr. Penny Spikins, senior lecturer at the University of York, and her
team of researchers performed a detailed analysis on a Neanderthal male aged around 25-40
at time of death with a degenerative disease of the spine and shoulders, and poor health in
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general. He was found buried carefully and articulately, showing that he remained part of the
group and earned a respectful burial even though his debilitating disease would have prevented
him from contributing to the group.

Thus, the team has concluded that the Neanderthal was taken care of and supported by his
social group all the way up until the time of his death, showing an early form of healthcare.
While it was previously assumed that Neanderthals would not offer help or support when there
was nothing to be gained, this research presents the possibility that they may have acted out of
sheer compassion to a member of their society.

To the average reader, the article poses some interesting questions and considerations.
Neanderthals are often misattributed to be more related to Apes than Humans. The public belief
is that these early human-like creatures were devoid of intelligence and complex feelings, and
were brutish and instinctual like other animals. This article however, asserts that this viewpoint
should be changed, that humans were not the only species that evolved to be compassionate
and intelligent, and that our distant yet surprisingly close relatives, the Neanderthals, may very
well have exhibited this trait as well.

Conclusions - The article offers a very informative insight into a hotly debated topic of
archaeology, learning more about the sociology, biology, and psychology of Neanderthals could
have broad effects on our understanding of humankind and human history as well. While the
article is lacking in some scientific detail, like elaboration on the research methods used, it
achieves its goal effectively on informing the reader about one of the many surprising new

advancements in zoo archaeology, in this case Dr. Spikins’s research, which seeks to broaden
our knowledge and perception about ourselves and our extinct, but biologically and
sociologically close relatives.

Vignesh. S
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WHY MARINE ANIMALS CAN'T STOP EATING PLASTIC

By Josh Gabbatiss

Plastic doesn’t just look like food, it smells, feels and even sounds like food.

In a recent interview about Blue Planet Il, David Attenborough describes a sequence in which
an albatross arrives at its nest to feed its young.

“‘And what comes out of the mouth?” he says. “Not fish, and not squid — which is what they
mostly eat. Plastic.”

It is, as Attenborough says, heartbreaking. It's also strange. Albatrosses forage over thousands
of kilometers in search of their preferred prey, which they pluck from the water with ease. How
can such capable birds be so easily fooled, and come back from their long voyages with
nothing but a mouthful of plastic?

I's small comfort to discover that albatrosses are not alone. At least 180 species of marine
animals have been documented consuming plastic, from tiny plankton to gigantic whales.
Plastic has been found inside the guts of a third of UK-caught fish, including species that we
regularly consume as food. It has also been found in other mealtime favorites
like mussels and lobsters. In short, animals of all shapes and sizes are eating plastic, and with
12.7 million tons of the stuff entering the oceans every year, there’s plenty to go around.

Even in the most remote areas of the open ocean, plastic flotsam can be found, with far-
reaching consequences for marine life (Credit: BBC 2017)

“‘“Animals have very different sensory, perceptive abilities to us. In some cases they’re
better and in some cases they’re worse, but in all cases they’re different,” says Matthew
Savoca at the NOAA Southwest Fisheries Science Center in Monterey, California.

One explanation is that animals simply mistake plastic for familiar food items — plastic
pellets, for example, are thought to resemble tasty fish eggs. But as humans we are
biased by our own senses.
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To appreciate animals’ love of plastic, scientists must try to view the world as they do.

Humans are visual creatures, but when foraging many marine animals, including albatrosses,
rely primarily on their sense of smell. Savoca and his colleagues have conducted experiments
suggesting that some species of seabirds and fish are attracted to plastic by its odor.
Specifically, they implicated dimethyl sulfide (DMS), a compound known to attract foraging
birds, as the chemical cue emanating from plastic. Essentially, algae grows on floating plastic,
and when that algae is eaten by krill — a major marine food source — it releases DMS, attracting
birds and fish that then munch on the plastic instead of the krill they came for.

Even for vision, we can’t jump to conclusions when considering the appeal of plastic. Like
humans, marine turtles rely primarily on their vision to search for food. However, they are also
thought to possess the capacity to see UV light, making their vision quite different from our own.

Qamar Schuyler at The University of Queensland, Australia, has got into turtles’ heads
by modelling their visual capabilities and then measuring the visual characteristics of plastics as
turtles see them. She has also examined the stomach contents of deceased turtles to get a
sense of their preferred plastics. Her conclusion is that while young turtles are relatively
indiscriminate, older turtles preferentially target soft, translucent plastic. Schuyler thinks her
results confirm a long-held idea that turtles mistake plastic bags for delicious jellyfish.

Color is also thought to factor into plastic consumption, although preference varies between
species. Young turtles prefer white plastic, while Schuyler and her colleagues found that

seabirds called shearwaters opt for red plastic.

Every year, around 8 million metric tons of plastic waste enters the ocean (Credit: BBC 2017)

Besides sight and smell, there are other senses animals use to find food. Many marine animals
hunt by echolocation, notably toothed whales and dolphins. Echolocation is known to be
incredibly sensitive, and yet dozens of sperm whales and other toothed whales have
been found dead with stomachs full of plastic bags, car parts and other human detritus. Savoca
says it’s likely their echolocation misidentifies these objects as food.
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Because plastic has something for everyone. It doesn'’t just look like food, it smells, feels and
even sounds like food. Our rubbish comes in such a range of shapes, sizes and colors that it
appeals to a similarly diverse array of animals, and this is the problem.

© YOWILD CAPTURES

My View about the article

It's been a well-known issue and an existing threat “the Pollution” created by humans and gifted
back to mother earth. | am very familiar with all sorts of pollution created by us on land and
ocean by different means. But when | heard of Plastics eaten by many marine species as food it
was really heart breaking and strange news. | would strongly urge and demand the

government, NGO’s and other policy makers to make strong policies to ban the usage of
plastics all across the world. With this also people should turn against the disposable plastics
and have empathy towards these animals. Ultimately this should help to cut off the supply of
junk food pouring into the oceans.

Yoganand. C
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EARTH IS ON BRINK OF SIXTH MASS EXTINTION

This article was published on June 2, 2017 in ‘The Times of India, Bengaluru.

According to the history and statistical studies scientist estimate that earth has undergone 5
mass extinction

The mass extinction periods

1.

Ordovician- Silurian extinction: The third largest extinction in earth’s history during the
Ordovician, most life was in the sea so it was in the sea, so it was sea creatures such as
trilobites, brachiopods and graptolites that were drastically reduced in number

Late- Devonian mass extinction: Three quarters of all species on earth died life in the
shallow seas were the worst affected

Permian mass extinction: It has been nicknamed The great dying since a staggering 96%
of species died out. All life on earth today is descended from the 4% of species that
survived

. Triassic- Jurassic mass extinction: Climate change, flood basalt, eruptions and an asteroid

impact have all been blamed for this loss of life

Cretaneous- tertiary mass extinction: It is also known as the K/T extinction it is famed for
the death of dinosaurs including the ammonites many flowering plants and the last of the
pterosaurs.

Now humans are bringing about the sixth mass extinction of life on earth mass extinction of
life on earth according to scientists writing in a special edition of the leading journal nature the
growing human population which has increased by 130% in the last 50 years and is set to rise
tomore than 10 billion by 2060 and our increasing demand for resources as we become
wealthier is ramming up the pressure on the natural worlds
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Tens of thousands of species including 25% of all mammals and 13%of birds are now
threatened with extinction because of over hunting poaching, loss of habitat, the arrival of
iInvasive species and other human caused problems

In one of a series of papers in nature a team of international scientists wrote. “Human
influenced extinctions began when modern humans moved out of Africa” it said successive
waves of extinctions in Australia (50,000 years ago), north America and south America (10,000
to 11,000 years ago) and Europe (3000 to 12,000 years ago) were driven largely by a
combination of hunting by humans and natural climate change by 3000 years ago, earth had
lost half of all terrestrial mammalian megafauna species and 15% of all bird species

The researchers said that since 1500AD human destruction of wild life had accelerated. It said
“‘urgent” action was needed to entrust “sufficient habitats will remain to preserve the viability of
species in the long term and to guarantee that such habitats are well managed”

Sahana. J. K
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PROGERIA: A YOUNG OLD MAN
The title is actually an oxymoron.
Can u think of a 12-year-old kid with a body of a 60-70-year-old?

Sounds impossible, but the fact is that it can happen in reality. Progeria is a rare autosomal
dominant genetic disorder in which symptoms resembling ageing are manifested at a very early
age. Progeria is one of several progeroid syndrome. It is also called Hutchinson-Gilford progeria
syndrome (HGPS).

Symptoms of this syndrome appear during the first few months of life. Limited growth, hair loss,
distinctive appearance are all characteristics of progeria. Later, the condition worsens due to
wrinkled skin, atherosclerosis, kidney failure, loss of eyesight and so on. Due to these
complexities those born with progeria typically live to their mid-teens to early twenties.

Speaking about the cause of progeria most children with progeria have a mutation on gene
LMNA that codes for lamin A, a protein that holds nucleus of a cell progerin. In 2003, the cause
of progeria was discovered to be point mutation in position 1824 of LMNA gene in which
cytosine is replaced by thymine. The defective protein is thought to make nucleus unstable.
This instability makes the cells more likely to die younger, leading to the symptoms of progeria.
There is no usual family history, but if there is already one child in the family with progeria, 2-
3% chance are there that the other sibling may acquire it to.

Statistics reveals that around the world, 134 children are thought to have progeria across 46
countries. It is believed to affect one in every 4 million new borns of both sexes and all
ethnicities.

There is no cure for progeria, but occupational and physical therapy can help the child keep
moving if their joints are stiff. Heart health is important for them so doctors prescribe statins,
nitro-glycerine etc.,
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Sun screen is important for protecting the skin. Apart from these eating healthily and getting
regular exercise are must.

The cause of progeria is recently being understood but active research is going on about this
matter. One possible treatment is “farnesyltransferase inhibitors (FIT’s)”. in 2014, a study
indicated the an FTI known as ‘lonafarnib’ may increase the lifespan by an average of 1.6
years. Studies about progeria may also give an insight into ageing process.

To end with a positive note, we expect that very soon treatments to combat this disorder is
discovered so as to stop a child from dying as a 80 year old even though he is just 12 year old.

T. Akhila Rao
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GENETICALLY MODIFIED COWS PRODUCE ‘HUMAN’ MILK

Research at:
e The state key laboratories for Agro Biotechnology at the China Agricultural University.
e Beijing GenProtein Biotechnology Company

Head of the Research: Prof. Ning Li

Bovine
Human Milk (g/1) Milk (g/1)

Casein 2.5 27.3
whey protein 6.4 5.8
a—Lactalbumin 2.6 1.1
Lactoferrin 1.7 trace
B-Lactoglobulin - 3.6
Lysozyme 0.5

Serum albumin 0.5

Immunoglobulin A 1.0

Immunoglobulin G

Immunoglobulin M

Scientists have created genetically modified cattle that produce “Human” Milk in a bid to make
cows’ milk more nutritious.

They have successfully introduced human genes into 300 Dairy cows to produce milk with the
same properties as human breast milk.

Human milk contains high quantities of key nutrients that can help to boost the immune system
of babies and reduce the risk of infections. Prof. Ning Li who leads the research and Director of
State Key Laboratories for Agro Biotechnology at the China Agricultural University insists that
the GM milk will be safe to drink as milk from ordinary cows. He also says the milk tastes
stronger than the milk.

The researchers used cloning technology to introduced human genes into DNA of Holstein
Dairy Cows. Before the genetically modified embryos implanted into surrogated cows.

In the scientific pear — review journal public library of science, one of the researchers said, they
were able to create cows that produced milk containing a human protein called “Lysozyme”
which is an antibacterial protein naturally found in large quantities in human breast milk. It
protects the infants from bacterial infections during their early days of life.

They also created cows that produce the protein ‘lactoferrin (present in human milk), which
helps to boost the number of immune cells in babies. The third human protein Alpha-
lactalbumin which helps in several physiological functions in the neonatal period and it is
discovere