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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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deposited their genome
sequences. 

Imagine what more happened,
the man’s genome sequence
revealed he had Alzheimer’s
disease and hailed from
another city. Due to his
dementia, he might have left
home and forgotten to return
and ended with a heart attack.
His family had filed a missing
complaint in their city,
unaware the man had
travelled to another town and
died.
Surprised! Yes, there are such
types of banks also.

They could revolutionise
modern medicine. It can be
used to customise drug
therapy for rare genetic
diseases and provide the gift
of a child to childless parents. 

Also, the information can be
used to apprehend the regular
offenders and find the missing
persons using the deposited
gene sequences. Few
countries have a national DNA
data bank with gene
sequences of habitual crime
offenders. They are not used
for the study and research of
medicine.
But why are these kinds of
banks not so popular and 

A dead body was found by the
local police near a lake in a
city in the United Kingdom.
According to an autopsy
report, the body was
approximately an old man of
60-70 years of age who died
of a heart attack. Nobody
came to claim the body for
days. 

The city had a genome bank: a
bank that had a collection of
genome sequences and maps
of many persons who
voluntarily deposited their
gene sequences to be used as
a treatment modality if they
suffered from any cancer or
genetic diseases in the future.
The added advantage of this
bank was it usually had
sequences of complete
families so that it could be
used as a search option for
missing persons.

Police thought to inquire
about the dead body's
relatives using the data from
the genome bank. Through
proper channels and legal
documents, police got
permission to run the
person’s DNA against the
bank’s genome database. 

Bingo! a match was found.
Luckily the man’s family had 

 GENOME BANKING: CHALLENGES 

A ‘genome bank’ collects
and stores biological
data such as the
genome, protein and
RNA sequences, and
biomaterials like sperm
cells, oocytes, and
pluripotent stem cells.
People can deposit and
retrieve their biological
belongings in such types
of banks. 

Dr Mayuri Ganguly
BDS,MSc (Forensic Odontology)
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mostly unheard of? It is
because of some of the
constraints that make the
development of such banks
challenging.
How will my data be stored?

The amazing fact about the
genome sequences is that it
is stored as bytes, just as
computer data. A single
human genome is
approximately 100 GB. So
imagine the space needed to
store the millions of genome
sequences of a constantly
increasing population. A bank
is expected to have a large
storage capacity, and if it's a
genome bank, then the
storage capacity usually
exceeds beyond easy
calculation.



Is my data safe and confidential?

This is, again, challenging. Because the biological information is most personal and hence
priceless. We must be convinced that our data is secured before depositing. 

The next question is, who can retrieve the data? Is there any pin or password to
secure it?

A highly encrypted security system is required to ensure such kind of data. 

Again such tight security can be a roadblock to research. Big pharma and life science
companies would not get access to these data making the deposition of genomes
useless. The aim is not just to collect the data but to use them for technology
development and the invention of drug therapies for incurable diseases. 

A proper and legal draft is required to deposit, retrieve, and share the
data with the third party. 

If acknowledged by the researchers, therapists, and lawmakers, all these
challenges can be overcome and lead to a solid foundation on which the
genome banks will stand firmly, giving rise to a new era of personalised
medicine.
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Disclaimer: “All the characters and events depicted are fictitious. Any resemblance to a
person living or dead is purely coincidental.”

Four years ago, Elizabeth
Smith went to the Duncan’s
Dental Spa and Cosmetic
Centre at Winchester for a
general dental check-up.
Elizabeth’s family noticed that
her health was not keeping
well for some time then. She
did not have her food
properly. There was nothing
specific. She was unable to
shake off minor ailments
quickly.
It was the primary reason
Peter Smith, her husband,
took Elizabeth to Dr Duncan’s
dental clinic for a check-up.
Dr Tony Duncan found that
she had lost some of her
teeth in the upper and lower
jaws. After examination and
diagnostic preview, Dr
Duncan decided to place five
dental implants.

Causes of tumors
· Tobacco
· Alcohol
· Poor oral hygiene
· Microbiome alteration
Genetic susceptibility 

Peter was confident about Dr.
Duncan. The problem was
with a tooth in the center of
his upper teeth. Dr. Duncan
treated him a couple of years
ago. Peter had an implant
fitted and had no further
problems. 

Elizabeth got five dental
implants installed; this
process was very successful.
Elizabeth Smith was quite
happy with her new smile!
She said: “I feel and look
better than I have for years!”.

She was healthy, active and
confident.

A few months later, 2-3
implant units tipped off
Elizabeth’s mouth. She was
about to swallow them during 

The Alarming Story Of Elizabeth’s
Implant Tooth At Duncans And Beyond: 
Secrets Updated
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her sleep. 

It choked; Elizabeth was
almost breathless. She
rushed to the local hospital
immediately. 

On-time attendance saved
Elizabeth’s life!

Peter was surprised by this
event. His dental implants
were steady and doing well
for many years then. 

Dr. Duncan was quite upset
with these recurrent failures.
He performed a plethora of
diagnostic tests and blood
tests. Still, there was no clue
as to the root cause of this
problem. He was unable to
come to a specific conclusion
about this problem.



Image source: www.atlantaperiodontics.com

In due course of time, Dr
Duncan went on a holiday to
meet his niece, Samaya, in
Washington, D.C.

Samaya was a scientist
working in the field of bone
disorders. She was
performing some genetic
studies with a local hospital.
Samaya was studying to find
and compare genetic
polymorphisms for the bone
morphogenetic protein
(BMP) gene in the local
population.

Dr Tony shared the case of
Elizabeth Smith’s recurrent
dental implant failures. He
explained to Samaya that all
initial clinical and diagnostic
tests were positive for
taking up the dental implant
treatment procedure. 

He said that parameters like
bone density showed
promising attributes for
Elizabeth Smith. Clinically,
everything was fine. Dr Tony
mentioned that he followed
the same protocol for
placing dental implants for
Elizabeth as was used for
her husband, Peter Smith. 

He said to Samaya that
despite many investigations,
he was unable to figure out
the actual reason for failing
implants in the case of
Elizabeth Smith.

Samaya proposed to Dr
Tony that she wished to
perform a BMP gene
genomic test for Peter and
Elizabeth. She explained
that genetic polymorphisms
in this gene might be the
root cause. 

Dr Duncan was not aware of
this aspect. He learnt from
Samaya about genetic
polymorphisms. 
Samaya explained:
“Genetic polymorphism means
the presence of two or more
different forms of a specific
DNA sequence or a gene that
can occur among different
individuals or populations”.

She further explained about
BMP. Bone morphogenetic
proteins (BMP) are a group of
growth factors that help bone
formation (osteogenesis) in the
human body. She mentioned to
Dr Duncan that it was the
reason she wished to analyse
Peter and Elizabeth for BMP
gene polymorphisms.

Dr Duncan was not convinced
by what Samaya said. Though
he was skeptic, Dr Duncan
wanted to try for one last time.
He contacted Peter and
Elizabeth; requested them to
participate in the genetic test.
Peter and Elizabeth were
skeptic as well.
Dr Tony mentioned that
Samaya needed only 2 ml of
saliva samples from them.
Knowing this, finally both of 

www.genomeden.com
06

them agreed to participate.

Samaya sent special saliva
collection tubes through post
to Peter and Elizabeth. In a
weeks time the samples
reached her laboratory.
Samaya pulled out the DNA
from both the saliva
samples; studied and
analysed them.

Image source: www.4saliva.com

Dental Genetics

As Samaya was already
working in this area of BMP
gene polymorphisms, she had
some prior interesting data in
hand. 

By this time, Dr. Duncan was
back in Winchester. Peter and
Elizabeth were eagerly awaiting
the test results. She knew that
BMP-4 influenced marginal
bone loss around implants
before implant loading. After a
few weeks, the report of the
genetic test 

http://www.atlantaperiodontics.com/dental-
http://www.atlantaperiodontics.com/dental-
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Dr. Duncan started looking
for alternative strategies to
treat Elizabeth Smith. 

Peter used to laugh aloud
and say to Elizabeth: “See! I
have strong and good genes
that protect my implants!”

Dental Genetics

arrived. This test was
specific for finding BMP-4
genetic polymorphisms.

Peter was found positive
for the TT genotype of
BMP-4. People with this
genotype contributed to
healthy tissue surrounding
the implant. 

Elizabeth was found
positive for the Tt genotype
of BMP-4. This genetic
combination was
associated with causing
exaggerated tissue
inflammation surrounding
a dental implant (peri-
implantitis). 

These results were eye-
opening for Dr. Duncan! He
concluded: “Dental implant
loss in some patients, like
Elizabeth, cannot be
explained by clinical
factors; the possibility of a
genetic predisposition was
responsible for recurrent
failures.

A Last Note For You:
Dental implants often fail.
Recurrences of these
failures are common in
many. Several phenomena
imply the existence of
genetic risk factors for
implant failure. For the last
two decades, quite a lot of
research studies have
happened in this area. 

There are lot of
discrepancies in results. It
may be due to small sample
sizes and the potential
limitations of data gathered
from specific geographic
populations. To determine
the effect of genetic
polymorphisms in true
sense, large sample sizes in 

various ethnicities would be
ideal. 

Currently available data
appear to support the
existence of genetic
susceptibility behind dental
implant failures, but this
remains unresolved. 

To detect specific
susceptibility genes, a
genome-wide screening or
studies using genomics,
transcriptomics, proteomics,
and metabolomics will be
useful. The results will be
helpful for the identification
of proper candidates for
dental implants in clinical
practice.

https://www.thoughtco.com/genetic-polymorphism-what-is-it-375594


scientific footprint since 1505, various
programs & memberships, suitable price
range and it included the scientific
enhancement I needed. Without hesitation, I
prepared for the exam and I completed part 1
at the end of my internship year, and part 2
after I completed my Military service.

2) Can you tell our audience about the
various memberships? 
There are 4 Royal Colleges that have a Faculty
of Dental surgery / Dentistry: 2 in Scotland
(Edinburgh & Glasgow), England and Ireland.
They offer various memberships - General:
MFDS (Membership of the Faculty of Dental
Surgery RESEd /RCSEng/RCPSG) MFD
(Membership of the Faculty of Dentistry -
RCSI) which are equivalent and if you have a
membership of one royal college you can
apply for another membership and enjoy
more benefits.  

Career Talks

1) Share your journey in dentistry, and
why did you choose MFDS? 

Being the 1st doctor in the family, I had no
past reference/guidance of what to do in
college to achieve my best potential, so I
felt lost most of the time and I had no
idea what I was doing there, but
somehow, I made it through. 

Starting being involved in clinical practice
I noticed that I missed a lot and my
current scientific knowledge can use some
improvements.
  
I considered applying for a post-graduate
education program for a master’s degree,
but there was a limited capacity each year
and it was very Expensive for a fresh
graduate. Then I considered joining the
Royal College of Surgeons, considering its 

Dr. Ayman Anis
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BDS, Tri-collegiate member of the Royal
College
MFD RCSI, MFDS RCSEd, MFDS RCPS(Glasg)
Egypt

An interview with 

MFDS: Diploma of Membership of the Faculty of
Dental Surgery

Topic Highlight 



Worldwide Recognized Certificate
CPD (Continuous Professional
Development),Courses/workshops/sym
posia/online library.
Discounts on services or facilities.
Network of worldwide like-minded
colleagues. 
Support (Research grants – Awards –
VISA application supporting letter …
etc.) 
Positions & Opportunities (Board –
Examiner - Speaker …etc.)

4) What are the benefits of joining The
Royal college of surgeons? 

5) Can you highlight the other areas
beside practicing conventional
dentistry? 

Many Fresh graduates often be confused
and don’t know where to start and that’s
totally normal as they didn’t experience
much to develop a personal preference,
but many can be trapped in the box of an
academic career or clinical practice their
whole life, but there’s a lot more you can
do beside that out of the box: 
- Rare Specialties (OMFS-OMF Pathology-
Forensics-Public health & Management-
Special Care ...etc.) - Research, small Ideas
change the world.  
- Imaging (X-ray/Radiology-Digital
workflow-Exocad Design-Photography) 
- Create / Develop a product - Sales
(Dental/Pharmaceutical) - Media &
Marketing - Join the Military. – Travel &
Practice abroad - Online Freelance

6-How satisfied are you with your
achievements so far? any failures or
hardships would you like to share with
our audience for it to be their learning
lessons? 
 I have mixed feelings of being surprised &
Proud of how far I’ve gone considering
how I started / many pumps along the
road / Joining the Military and Having the 

Specialty: MRD (Membership in Restorative
Dentistry) ( Endodontics - Prosthodontics –
Periodontics ) M.Ortho ( Membership in
Orthodontics) - MOMS ( Membership of Oral
and Maxillofacial Surgery) Diploma in
Implant Dentistry - Membership in Oral
Surgery - Membership in Oral Medicine
Membership in Paediatric Dentistry -
Membership in Public Health - Membership
in Special Care Dentistry and if you’re
interested in teaching & Education you can
join The Faculty of Dental Trainers. 

3-What about the exam? (format/
difficulty / how to prepare / financial
aspects) 
One word to I’ll use to describe the Exam
and it’s “Fair” it’s not too difficult & tricky but
also not too easy it evaluates your basic
knowledge and assess your competency to
provide primary dental care. 

it’s divided into two parts: 

Part 1: Assessment of Basic Knowledge 
Single best answer (England: 150 – Scotland:
180)  
In case of Ireland exam (Single best answer
+ True of False MCQ) in 3 hours (available
online) 

Fees: £535 (England) - £540 (Scotland) - €800
(Ireland) 

Part 2: Assessment of Clinical Skills 
10 – 15 OSCE (Objective Structured Clinical
Exam) in Average of 2 Hours 

Fees: £672 (England)-£730 (Scotland)-€900
(Ireland) 

Dates & Locations and more information
about exams are available online on their
sites: 
www.rcsed.ac.uk 
www.rcpsg.ac.uk 
www.facultyofdentistry.ie 
www.rcseng.ac.uk 
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chance to give lectures & assist in the ER
beside the Dental work / Traveling to the
UK for the 1st Time, It was quite a
wholesome experience.” 
I have 3 pieces of advice to give every
young dentist: 
1- Avoid Overconfidence 
2- Empty your cup, there’s always a room
for improvement. No one knows
everything, but everyone has something
to offer, seek it.  
3- Find a Mentor. 

Click  Below To Watch The
Video Interview

7) What are your future plans? 

Currently, I’m working on my specialty in Implant
Dentistry to be able to get the Diploma offered
by the Royal college in the next 2 years, also
helping young Dentists & colleagues along the
way and maybe in the future I’ll join The Faculty
of Dental Trainers. 

For more Information & Updates you can follow
me on Instagram @aymananis.dds 
I’ll be happy to answer your further questions &
Case discussions. 

Career Growth Tips

https://youtu.be/8cxmM_rR22U
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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
start proliferating and
invaginating in certain
positions to form the
placodes. After this step,
further epithelial
invagination and convolution
form the bud, cap and bell
stages of tooth
morphogenesis. During these
stages, the constant interplay

www.genomeden.com
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Image source: Molecular Genetics of Tooth Development. Marianna Bei.2009.

Student's Corner 

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 for
tooth organ regeneration.

Teeth, form via a sequential
and reciprocal series of
inductive signals 

GENETICS OF EARLY TOOTH DEVELOPMENT
Mrudula Santosh Chaukaskar
3rd year BDS, Bharati Vidyapeeth Dental College, Pune

of inductive signals between
the epithelium and
ectomesenchyme gives rise
to distinct anatomical and
functional parts of the tooth,
and 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.
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Image source: Molecular Genetics of Tooth Development. Marianna Bei.2009.
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Gene
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Supernumerary teeth

Student's Corner 

Image source: Molecular Genetics of Tooth Development. Marianna Bei.2009.



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 signalling
networks are indispensable
for early and late tooth
development as well.

The studies have mentioned
the importance of keeping a
balance between signalling
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
favoured certain
pathways versus others in
promoting changes in the
dentition of vertebrate
species.

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
offers the possibility to
produce pluripotent stem cells
from a patient’s own tissue.

www.genomeden.com
17

Student's Corner 

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 signalling leads to a
small, posterior bud, with
invagination presumably at
the site of early structures.

FOUR MAJOR SIGNALING
PATHWAYS AND THEIR
INHIBITORS:

The signalling 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 signalling
pathways results in severe
aberrations of tooth
development, for example-
complete tooth agenesis or
arrest of tooth development
at the early stages of
development leading to
anodontia. It was also
realized that the inhibitors
of these signalling pathways
also contribute to
controlling tooth
development.

It is seen, when the
inhibitors or mediators of
these signalling pathways
are perturbed, more teeth
are formed with abnormal
shapes, and ameloblast or
odontoblast differentiation 
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