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Editor's Note
Dr Gargi Roy Goswami

Whenever we look around, there are  so many
things to see - animals, trees, sky, waterbodies,
innumerable colors and much more! It seems that
someone has planned this place named Earth and
has beautifully arranged diversity in one place to
give  a treat to our eyes. If we  go back to the
history of life, perhaps we will find that life started
as a  single chemical molecule! With the passing
time, there were changes  - changes in the
environment, changes in the molecule itself  and
more. This is what we named as Evolution. If you
just close your eyes and start thinking, you will see
that life started from the ocean, moved to land and
now is trying to expand even beyond!. What I mean
to say is that - “Life is universal”. And like you I
also believe that this orchestration of diversity
under the heading “Life” certainly has a disciplined
mechanism of action.

So, if we want to understand about the Science of
Life, we need to know various aspects of the
mechanisms that it involves. For example,
knowledge about cells and their structures or
functions (cell biology) gives us insight of the
morphology of living organisms, physical and
chemical functions of tissues and organs
(physiology), chemistry of living organisms
(biochemistry), How various organisms interact
with their environments (ecology), Distribution of
living organisms (biogeography), Growth and
development of plants and animals (developmental
biology and embryology) Mechanisms inside
organisms that protect them from disease and
infection (immunology) and more.

Just for our better understanding, we have divided
Science in to different branches such as natural
sciences (e.g physics, chemistry , biology), social
sciences (e.g. economics, sociology, psychology,
etc.), formal sciences to

understand abstract concepts (e.g. maths,
computer science,logic,etc.) and applied sciences
like medicine and engineering.Thus, it is a
obvious fact that Science is not discrete but
interdisciplinary. 

With a vision to foster and a mission to spread
awareness of the importance of interdisciplinary
science, we initiated a first of its kind
interdisciplinary online monthly e-magazine,
GENOMEDEN in 2018. 

Science ( Latin ” Scientia”) means “Knowledge”.
GENOMEDEN focuses to organize explanations
towards this systematic Knowledge about : 
a) Dental Genetics b) Saliva Diagnostics, Research
and Therapeutics, c) Healthcare Research and
Innovations, and d) Life Style disorders.
We are a passionate and enthusiastic team
welcoming articles, essays , and creative write-
ups from students, interns, freshers, faculties,
professionals and practitioners.

GENOMEDEN has different sections of
information e.g.a) Expert's Speak b) Student's
Corner c) Faculty's Corner d) Genomeden Quiz
Contest e) Pen-A-Page Contest ( monthly essay
competition) f) Free Webinar information e)
Insights of an Industry-expert f) Career Reviews
and more! Check them to satiet your scienctific
hunger!

Let us join hands together and start this journey
to develop
right attitude (A), 
right skills (S), and 
gain right knowledge (K) 
and keep ASK-ing about Science and its
interdisciplinary nature!
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5 Common
Misconceptions
About Scholarships
And Grants

Only Gifted people get it 1.

The most commonly mistaken myth
about scholarships and grants is the
misbelief that only gifted people
receive them. Gifted people getting
grants and scholarships is not valid.
Although many organizations are
offering scholarships, the number
of organizations providing are
limited for the number of applicants
in the research field. Anyhow,
scholarship applications have
specific criteria varying between
each other. The varied selection
criteria is often mistaken as a
limitation with a myth about only
gifted people getting grants and
scholarships. 
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Scholarship or Grant is the most
significant achievement for any
researcher, as it lays the foundation
for a dream career. Many research
institutes, organizations, and
universities offer scholarships and
grants across various subject areas.
Despite increased awareness about
research, scholarships, and grants, a
few myths keep everyone in doubt.
Let's look into the most 5 common
myths surrounding grants and
scholarships which are being heard
mostly from many upcoming
researchers in the scientific
community:

www.genomeden.com
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It is suggested to check with the 'How
to' information before applying for any
scholarship or grants. This makes your
application procedure smoother and
faster.

4. Living costs only covered 

Again, it all makes for good research to
conclude that only "Living Costs are
covered" through the Scholarships and
grant programs. Some institutions
cover all expenses, including tuition
fees, books and printing costs. All it
needs is a bit of additional research
and information about institutes that
offer to fund internships, learning
language courses, research trips, study
visits and much more beneficial
expenses. Each Institute covers
different aspects for funding which
need to be understood carefully while
applying. 

5. Financial Status 

There is some extent of truth in
developing this myth and being
circulated among everyone.
Scholarships are closely scrutinized in
some aspects, but that does not mean
only financially underpowered people
will be considered eligible for grants
and scholarships. It depends on the
application submitted and the purpose
of the application by the researcher.
Few institutes consider applicants
looking to build expertise in a specific
profession or help a section of
students in their area of expertise. 

2. Competition 

Competition is another big myth
many people mention as an excuse
for not being able to achieve
scholarships or grants. But in
reality, smaller organizations and
smaller group institutes said they
did not receive enough applications
for scholarships. It is all about
finding the most suitable research
organization for your expertise that
can review your application.
Alternatively, you can explore a
smaller group of organizations that
offer scholarships where
competition is comparatively lesser. 

3. Lengthy process

The level of effort to search for a
scholarship or grant leads to this
misconception. To some extent, it is
true upto some extent, with
common difficulties in searching
for the proper funding
organization. Here the researchers
need to do an intelligent search
with various inputs with a surplus
of resources available these days.
Applying for scholarships is even
easier than applying for a job, as it
needs minimal and essential details.
Each organization and institute
follow specific procedures.  

www.genomeden.com 03

Funds And Grants



Grants and Scholarships look at the
applicant's potential and goal-driven
approach presented in the application. So,
the myth about financial eligibility is no
longer to be believed. 

There are many inhibitions, hurdles and
misconceptions that come in the way before
applying for funding. It is pretty common
and not unusual to have such doubts and
take a back step towards the scholarship.
These common myths have to be
encountered with the help of information
and exchanging ideas between peers and
other researchers. As research results come
with a great deal of patience, so does your
grant or scholarship funding. These myth-
busters clear your hurdles and improve
confidence about your strengths.
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To know more details
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Grants are offered
to the students
based on their
financial needs

Grants Scholarships

 Differences Between Grants And
Scholarships

The scholarship is merit-
based and is awarded to
students based on their
merit by a concerned
institute or university

Grants come from
state or federal

financial aid offered
to the college or

university

Scholars' funding
resources come from

community organizations,
businesses, religious
groups, alumni, and

college organizations
www.genomeden.com 06
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Proof from Researches

Various researches were done on saliva for
the specific diagnosis and are considered to
be the biomarker of various oral diseases.
Oral diseases are of many kinds but the
majors are dental caries or cavities, and
periodontal or severe gum diseases known as
gingivitis and periodontitis. These diseases
result when some imbalance arises between
microbial activities and the mouth cavity.
The reason behind this imbalance many,
some of them are high sugar intake, fewer
fruits and vegetable intake, use of fluoride
less toothpaste, no proper flossing of teeth,
etc. As a result of which microorganisms
start doing their work inside the mouth
because of laziness or unawareness of proper
cleaning of the oral cavity.

Salivary pH: A Boon to Biomarker
Diagnostics

Everyone in this universe very well
understands the role of saliva inside the
mouth. Of course, saliva helps to chew and
digest food. This is a fact that saliva is made
up of 99% of water and the rest 1 % of this
fluid consists of various biochemical
components. The secrets of saliva are hidden
under these 1% parts, which results in the
diagnosis of various health diagnoses. The
basic environment of the mouth cavity is
protected by saliva only. Another amazing
fact is that our old doctors called saliva the
sibling of blood because of their same origin.
As blood test reveals a various diagnosis of
diseases in the same way saliva is also
considered as the indicator of diseases. Also,
the sample collection process of saliva is less
painful and easier than blood tests.

Dr. Sanchita Shrivastavaa (PhD)
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Value of Salivary pH

Scientific studies show that salivary pH
contributes a key role as a biomarker for the
diagnosis of diseases. Under normal
standards, pH is the term that is used to
denote a solution, whether it is acidic or
alkaline. 7 is considered as the neutral value
of pH. If the pH value is less than 7 then the
solution falls under an acidic environment
and if the value is more than 7 then the
solution is alkaline. Now, understand these
pH values with saliva solubility. When the
salivary pH value is neutral then there is no
risk of teeth decay or plaque. Also, a healthy
environment is developed inside the oral
cavity. But when pH is not neutral or not
near to pH 7, then there rings an alarm of
worried condition. As discussed earlier that
blood and saliva are sharing the same
diagnostic biomarkers, it is being concluded
that pH imbalance is an indicative symptom
of many diseases, affecting the body. Various
scientific experiments resulted in the fact
that the pH value is alkaline in the patients of
gingivitis and acidic in the patients of
periodontitis when compared with the
neutral salivary pH, patients.

Safety Rules

In the concluding remarks, salivary pH is
considered a quick biomarker diagnostics as
it is easy and painlessly, collected as a
sample in comparison with the blood test.
The significant changes in salivary pH will
indicate the severity of periodontal diseases.
This article states that there is a strong
relationship between periodontal diseases
and salivary pH and the imbalance will lead
to the suffering of patients and nothing else.
So, patients have to take care of their mouth
cavity as needed by taking precautionary
measures discussed earlier, for healthy oral
care.  

Always remember, a healthy mind is achieved
by a healthy body and a healthy body is
gained by a healthy oral cavity. The secret to
keeping a healthy oral cavity is hidden inside
saliva. So, praise the boon of Salivary pH to
make yourself healthy by taking all the
precautionary measures. As we all know that,
Health is Wealth. So, follow and enjoy the
boon of life.
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COVID19
Detection
Strategies
Swab To Saliva
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Introduction:

Organogenesis takes place
by a common,
developmentally conserved
pattern of inductive tissue
interactions between two
tissues. The developing
tooth germ is a prototype
for such inductive tissue
interactions and provides a
powerful experimental
system for elucidation of
the genetic pathways in
organ formation.
Therefore, the
fundamental
understanding of the
control mechanisms
responsible for normal
tooth patterning in the
embryo will help us
understand cell fate
specificity as well as
provide valuable
information towards tooth
organ regeneration.

Teeth, form via a sequential
and reciprocal series of
inductive signals
transmitted between the
epithelium and
ectomesenchyme. Each
tissue layer instructs to
differentiate in a determined
manner leading to the
formation of highly
specialized structures like
incisors, canines, premolars
and molars.
Morphologically, tooth
development starts with a
thickening of the dental
epithelium to form a
structure which is known as
the dental lamina. Within
this band of thickened
epithelium, the cells starts
proliferating and
invaginating in certain
positions to form the
placodes. After this step,
further epithelial
invagination and 

Genetics Of Early Tooth Development

convolution form the bud,
cap and bell stages of tooth
morphogenesis. During these
stages, the constant interplay
of inductive signals between
the epithelium and
ectomesenchyme gives rise to
distinct anatomical and
functional parts of the tooth,
mediates the differentiation
of the epithelium into
ameloblasts and that of the
mesenchyme into
odontoblasts.

Studies have identified a
number of Genes that act at
specific stages of tooth
development and regulate its
patterning and differentiation
process . 

Mrudula Chaukaskar
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Among these Fgf8 is
expressed at the earliest
stage of tooth
development. Molar tooth
germ is comprised of
descendants of early Fgf8-
cells, which are required
for molar development. 
The initial migration of
cells is regulated by Shh
and Fgf8. 

Inhibition of Shh signaling
results in failure of molar
epithelial cells to
concentrate, and inhibition
of Fgf signaling leads to a
small, posterior bud, with
invagination presumably at
the site of early structures.

(Molecular Genetics of Tooth Development. Marianna Bei.2009.)
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(Molecular Genetics of Tooth Development. Marianna Bei.2009.)

Abnormalities caused by mutation in transgenic mice affecting tooth
matrix deposition and root formation:



Four Major Signaling
Pathways                           
 And Their Inhibitors:

The signaling pathways of
BMP, FGF, SHH and WNT
ligands and their receptors
constitute the key
pathways in tooth
development and mediate
the epithelial–
mesenchymal interactions.
Disruption of genes that
are part of these signaling
pathways results in severe
aberrations of tooth
development, example-
complete tooth agenesis or
arrest of tooth
development at early
stages of development
leading to anodontia.it was
also realized that the
inhibitors of these
signaling pathways also
contribute to control tooth
development. It is seen,
when the inhibitors or
mediators of these
signaling pathways are
perturbed, more teeth are
formed with abnormal
shape, ameloblast or
odontoblast differentation
defects and reduced
matrix deposition. 

Tooth formation takes place
due to tight control between
networks of activators and
inhibitors. Thus, any
modification of these
networks leads to
abnormalities in either
number or patterning. The
transcription factors such as
Msx1, 2, Dlx1, 2, 5, Runx2,
Pax9, Pitx2, Lef1, Gli1, 2, 3,
Lhx6, 7, 8, Prx1, 2, etc.
mediate the signaling
networks are indispensable
for early and late tooth
development as well. 

The studies have mentioned
the importance of keeping a
balance between signaling
ligands, their receptors,
inhibitors and transcription
factors in regulating all
aspects of tooth
development, including the
patterning, the size, the
number and the shape. Since
perturbations of these
pathways lead to changes in
patterning and number, one
could hypothesize that
evolution favored certain
pathways versus others in
promoting changes in the
dentition of vertebrate
species.
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Recent Advances:

·Researchers are
concentrating to discover
adult stem cells in human or
mouse teeth that are
capable to direct tooth
morphogenesis.
·Recent advances in adult
cell reprogramming
through the creation of
induced pluripotent stem
cell lines from adult
differentiated cells offer the
possibility to produce
pluripotent stem cells from
patient’s own tissue.

References: 
1.Molecular Genetics of Tooth
Development. Marianna Bei.
Curr Opin Genet Dev. 2009
Oct; 19(5): 504–510.

2.Migration of Founder
Epithelial Cells Drives Proper
Molar Tooth Positioning and
Morphogenesis. Prochazka J,
et al. Dev Cell. 2015 Dec
21;35(6):713-24. doi:
10.1016/j.devcel.2015.11.025.
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The inventor, Dr Muy-Teck Teh, named the
test the Quantitative Malignant Index
Diagnosis System (qMIDS). The test is quick
and easy. It only needs the PCR machine
used in COVID testing and a technician to
operate it. It could be rapidly rolled out
around the world at very little extra cost. A
tiny sample (the size of half-a-grain of rice)
is taken from the suspicious area in the
patient’s mouth and the test only takes 90
minutes after reaching the technician –
similar to a COVID PCR test.

There are 8,300 cases of mouth cancer in the
UK every year. 7 in 10 of these cancer cases
start with white or red patches in the mouth.
These are called pre-malignant lesions, but
only 1 in 10 of these will turn into cancer. 

qMIDS: New PCR Test For Oral
Cancer

New PCR test for oral cancer set to
revolutionise diagnosis and treatment

qMIDS, the world’s first rapid oral cancer
test, has been developed by Queen Mary
University of London and an international
team of researchers. It has the potential to
relieve burden in hospitals and may improve
the early detection of oral cancer.

London, March 2022 – Researchers at Queen
Mary University of London have developed
the world’s first PCR test for mouth cancer.
The test has now been proved with patients
from China, India and the UK, with the
results published in the international
journal, Cancers. 

Dr. Muy-Teck Teh (PhD FHEA)
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The test process is largely automated,
removing the need for expensive
pathologists. There’s also no need for
invasive biopsies. The tests can be carried
out on multiple sites when patients have
lesions affecting large areas throughout the
mouth. 

Co-study lead, Professor Iain Hutchison,
stated: “qMIDS dramatically improves our
management of mouth cancer and its pre-
cancerous state, saving lives and healthcare
costs. Surgeons and dentists anywhere in the
world can use this test for minimally invasive
tissue samples because all it needs is a PCR
machine and the technician who operates it. 

“qMIDS will help us identify patients with
pre-malignancies that will never transform
to cancer, so they can be reassured and
discharged from hospital review. Patients
with high-risk premalignancy can have
minor surgery to remove the lesion before it
has transformed to cancer, thereby curing
the patient and saving them major surgery,
which in turn reduces health service costs. It
is a powerful tool especially when used in
conjunction with conventional
histopathology assessment.”

Until now there hasn’t been a perfect way to
identify the lesions likely to develop into
cancer. There is a grading system which
highly skilled consultant oral pathologists
use to assess the tissue samples through a
microscope. However, this grading system
does not always accurately predict or capture
the lesions that will or have become
cancerous. This is because early changes -
from pre-malignant to cancerous - are
happening at a genetic and chemical level,
which can’t be picked up by a microscope. 

Pre-malignancies usually occur at a single
location but can also affect the whole mouth.
This can make it difficult for a clinician to
decide where to take samples. In these cases,
the surgeon may need to do multiple
biopsies. Even then, they may not capture the
area that will become cancerous. 

Without knowing definitively whether a
lesion is cancerous, patients with pre-
malignancy must be reviewed regularly over
a long period of time, even if they’re at low
risk, creating anxiety and disruption for the
patient, as well as cost for the NHS. On the
other hand, if a “mild” case develops into
cancer, the patient may have already been
discharged from hospital, so they often delay
seeking treatment because they don’t think
they have cancer. As a result of this delay,
treatment is more aggressive, costly and less
likely to succeed. 

qMIDS diagnostic accuracy would mean that
90% of low-risk patients could be discharged
from hospital to go back to their dentist or
GP for review. Or they might be tested in the
dentist’s surgery and only referred to
secondary care if they were high risk. High-
risk cases could also be detected in the pre-
cancer period and treated definitively,
thereby saving the patient’s life with minor
surgery, better cure rates and quality of life,
as well as a huge reduction in health service
costs.
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