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LETTER FROM EDITORS
Dear Readers,
Welcome to our inaugural issue of The DNA Decoder. We are
incredibly excited to have this magazine officially off the
ground and available to everyone. From its inception, The DNA
Decoder was created as a platform for students to connect
over a shared interest in genetics. This magazine is created by
students, for students.
Our team of students has been working hard over the past few months to create content that will
be engaging, educational, and fun to read. One of our central goals is to feature stories that are
relevant and speak to the hot topics that are current in the field of genetics today. We hope that
each of our issues will reflect the questions and issues that are on the minds of students across the
nation. We strive to make this magazine reflect the diverse perspectives, experiences, and stories
that every single one of us has to share.
One thing that readers might not know is that our team works together from different parts of the
country. We have team members from California, Connecticut, Iowa, Maryland, Minnesota, and
Texas. With the help of technology, we’ve been able to come together on a weekly basis using
video chats. Our meetings are an opportunity for us to share our ideas and give voice to what’s
happening in our respective campuses and communities.
Just as technology has allowed our team collaborate, we hope that we can extend this magazine as
a platform to connect with you, our readers. Genetics has the unique ability to remind us that we
are all connected to one another, and have more in common than we often realize. This goes far
beyond our shared genetic material. Embracing this spirit of connection, we invite you, our readers,
to share your stories with us. Whether you’d like to tell us about a community event, campus-based
gatherings, or research that you’re doing in your own labs, we want to hear from you!
We truly hope that The DNA Decoder will become a point of connection between our team and
you, our readers. We hope that our articles will motivate students to carry on conversations about
genetics that go beyond the classroom to include peers, friends, colleagues, families, and
community members. Finally, we hope that our magazine will be a reliable source of information
and inspiration for students across the country.
Sincerely,
Rita and Ana

THE DNA DECODER
INSPIRATION
I was chatting with my advisor, Esther Wojcicki,
at a coffee shop over a toasted croissant.
Esther is my role model in education - she is
passionate about teaching and she loves her
students dearly. She wrote the book
Moonshots in Education: Launching Blended
Learning in the Classroom and is a
world-renowned public speaker who champions
the idea of student-driven learning (Learn more
at www.moonshots.org).
She was excitedly showing me all the
magazines, newspapers, websites, and videos
that her high school students from Palo Alto
High School have created. “The students are
amazing! We need to show them trust and
respect and give them the space to create!” she often exclaimed.

Esther Wojcicki (L) and Thao Do (R)

At that time, I was trying to figure out
how we can raise the genetic literacy in
America. Why not let the students teach
each other? I started inviting students
from across the nation to co-create the
DNA Decoder magazine together. My
goal was to create a platform for
students to connect and share their
experiences and knowledge about
genetics with each other. I hope that
students will become inspired by these
stories and ideas to launch Genetics
Clubs at their own universities.
Thao Do, Ph.D.
23andMe Education and
Academia Program Manager

GENETICS CLUBS
The mission of the Genetics Clubs is to
empower college students to cultivate a
deeper appreciation for their genetic
information and learn about the latest
insights in genetics research. Students
become more aware of how their DNA
may impact their health and proactively
develop positive lifelong habits. Students
share their discoveries through a range of
interdisciplinary perspectives, including
language, music, art, history, engineering,
and science. Finally, students are
encouraged to engage with their campus
communities by facilitating conversations
on how genetics and the latest genetics
research can be used to drive positive
social change.

SPECIAL THANKS
We thank Esther Wojcicki for inspiring the creation of the DNA Decoder
magazine.
We also thank James Ashenhurst, Kayla Capper, Kevin Cranfill, Stacey Detweiler,
Pierre Fontanillas, Pooja Gandhi, Jacquie Haggarty, Ethan Jewett, Tracy Keim,
Andy Kill, Cindy Kosinski, Becca Krock, Sarah Laskey, Hoang Nhan, Joanne
Pelaschier, Jeffrey Pollard, Chelsea Robertson, Anjali Shastri, Desi Wiese, and
Ruth Tennen for their invaluable feedback and support.
Finally, we thank the team at Ruxly for their brilliant creative designs.
We are incredibly grateful for everyone’s guidance and support.
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NEW RESEARCH
INITIATIVE, ALL OF US
Written by: Trenton Beckendorff
Edited by: Ruth Tennen

THE HEADLINE
The U.S. National Institutes of Health (NIH), one
of the largest biomedical research agencies in
the world, announced the expansion of the
beta program for the All of Us research
program [1].

WHAT IS ALL OF US ?
As part of the Precision Medicine Initiative
(PMI), All of Us aims to create a platform for
one million volunteers from across the U.S. to
contribute their health data, with the goal of
helping scientists develop new ways of
preventing and treating disease [2]. The
program is currently in its beta testing phase,
but is set to launch in Spring 2018 [3].

REMIND ME,
WHAT IS PRECISION MEDICINE?
Precision medicine seeks to provide every
individual with personalized prevention
strategies and treatments that account for their
“lifestyle, environment, and biology” [2]. For
example, next generation sequencing
(NGS)-based genomic tests can help scientists
and doctors develop personalized treatments
that account for the specific genetic variations
of each individual.

HOW DOES THIS DATA HELP
SCIENTISTS?
All of Us will provide scientists with long-term
medical histories, blood samples, lifestyle
descriptions, and physical measurements of a
million participants [3]. By analyzing these
sources of data together on a large scale,
scientists hope to identify new correlations
that were missed due to the relatively small
sample sizes of many previous studies. For
example, scientists may be able to combine
lifestyle, genetic, and environmental factors
to determine how these influence the risk of
certain diseases. In addition, the PMI hopes
to gather data from populations that are
often underrepresented in medical and
public health research. With this new source
of data, even small research teams will have
access to health-related information from a
diverse participant pool that was difficult to
gather before.

THOUGHT QUESTION FOR
STUDENTS
What scientific opportunities resulting from
the availability of data provided by All of Us
do you believe will have the biggest impact
on healthcare in the next decade?
THE DNA DECODER 7

VIRTUAL REALITY,
MEET GENETICS
Written by: Trenton Beckendorff
Edited by: James Ashenhurst

THE HEADLINE
Researchers at the University of Oxford have
developed a virtual reality software that allows
them to visualize how certain genes are
regulated [4].

WHAT IS GENE REGULATION?
In your body, there are trillions of cells, all
containing the same genetic code, which we
call your DNA.
You may be wondering, “Wait, if all of my cells
contain the same genetic code, what
differentiates a heart cell from a lung cell?”
The answer is: gene expression.
While different types of cells all share the
same DNA, they express (turn “on”) only a
certain subset of the genes in your genome,
and ignore the rest. Genes that are expressed
can lead to the creation of proteins, such as
hormones and enzymes. In each of these cells,
your long, stranded DNA is compressed by
tightly coiling around itself.
In this form, different regions of the DNA can
fold onto each other, causing interactions that
can turn genes “on” or “off”. The genes that a
particular type of cell expresses can have a big
impact on its function.

Photo by Samuel Zeller on Unsplash
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WAIT, WHAT IS VIRTUAL REALITY?
Do you remember going to the movies and
being offered 3D glasses? Virtual reality (VR) is
similar to that, but much more immersive.
VR is an emerging technology that allows users
to wear specialized headsets to interact with and
experience an artificial sense of space.
With VR, you can turn your head and see the
world before you change, and use physical
motion or a controller to interact with the
objects that you see.

WHERE DO THESE IDEAS INTERSECT?
As a collaborative effort between the University
of Oxford, the Universita' di Napoli, and the
University of London, a new software package
has been developed called CSyth [6].
CSyth enables researchers to create new,
interactive models by merging information from
currently available sources of genomic
sequencing, microscopy, and DNA interaction
[6].
The team aims to use the software to model the
3D interactions between different areas of the
genome as it folds together to better
understand how these interactions affect which
genes are expressed [4].
By using virtual reality, scientists now have an
intuitive platform for discovering more about
these complex interactions [4]. This
visually-stunning display allows scientists to take
a section of neighboring genes that are

VR is an emerging
technology that allows
users to wear
specialized headsets to
interact with and
experience an artificial
sense of space.

stretched completely out on each end into a
line, and then watch as the genes coil onto
each other and interleave into a jumbled
mass. In the future, the researchers believe
that this newfound understanding may
enable more advanced treatment of
damaged cells, potentially alleviating the
effects of certain types of human diseases
[4].

THOUGHT QUESTION FOR
STUDENTS
What other new, emerging technologies do
you think could be applied to the field of
genetics to spur discovery?
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SAVE THE REDWOODS
Written by: Trenton Beckendorff
Edited by: Kayla Capper

Photo by Susan Yin on Unsplash

THE HEADLINE

WHAT’S THE GOAL OF THE PROJECT?

On September 25th, the Save the Redwoods
League announced the launch of the Redwood
Genome Project [7].

After decades of industrial logging, the current
generation of redwoods isn’t as genetically
diverse as its ancestors [7]. This is largely due
to the practice of selectively breeding the trees
to maximize growth, rather than selecting for
resistance to disease and drought [7]. As a
result, the trees of today are less resilient to
environmental stressors than past generations.
[7]. The Redwood Genome Project is a five year
effort that will spend $2.6 million to sequence
the entire genomes of the Coastal Redwood
(Sequoia sempervirens) and Giant Sequoia
(Sequoiadendron giganteum) [7]. Armed with
this information, the team then aims to
selectively breed redwoods to restore their
genetic diversity [7].

SAVE THE REDWOODS LEAGUE, WHO
ARE THEY?
Founded in 1918, the Save the Redwoods
League serves to promote the conservation of
California’s redwood forests. The organization
promotes the cause through established
partnerships with government agencies,
support of research initiatives, forest land
acquisition and restoration, and education
efforts aimed at promoting engagement with
the public [8].

THOUGHT QUESTION FOR STUDENTS
What alternative questions could be explored
with this data?
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SEQUENCING THE
WHITE GUINEA YAM
Written by: Trenton Beckendorff
Edited by: Sarah Laskey

THE HEADLINE
An international collaboration between
various research institutes led to the
discovery of a sex-linked biomarker for the
white Guinea yam [9].

HOLD ON. WHAT IS A BIOMARKER?
Simply put, a biomarker is a measurable
property of a biological organism. In
genetics, we often analyze a particular
sequence of DNA to make inferences about
the organism that it came from. A
well-known biomarker is a mutation in the
BRCA1 gene, which medical professionals
can use to infer an increased risk of
developing breast cancer.

OK, BUT WHY YAMS?
The white Guinea yam, a tuberous root
vegetable, is a key part of the economy and
culture of Central and West Africa — so
much so, in fact, that the region is referred
to as the “civilization of the yam” [9].
However, growing this crop isn’t easy.
Traditional crops in the United States, such
as wheat or corn, have been bred selectively
over generations to have favorable traits for
production. Unlike these Western crops, the
yam is undomesticated.

As a result, it is very susceptible to
diseases and pests. Yams are also dioecy,
which means that male and female plants
are entirely separate [9]. By domesticating
the crop, researchers hope to increase the
plant’s yields and to improve food security
for the region [9]. As a first step toward
domestication, researchers analyzed the
yam’s genome and found a biomarker
that can be used to determine the sex of
the yam in its seedling stage [9].

WHAT’S THE IMPACT?
In the short term, researchers believe that
the ability to determine the sex of
seedling yams will lead to direct savings
on the labor and space required for
cross-breeding the crop [9]. In the long
term, this research opens the door to
future discoveries of biomarkers that can
strengthen the crop and eventually lead to
its domestication, providing additional
food security to the region [9].

THOUGHT QUESTION FOR
STUDENTS
What are the social, economic, and health
implications of applying genetics to the
field of agriculture in developing nations?
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THE HUMAN
MICROBIOME PROJECT
Written by: Trenton Beckendorff
Edited by: Ethan Jewett

THE HEADLINE
On September 20th, the Human Microbiome
Project released its second-wave of data [10].

WHAT IS THE HUMAN MICROBIOME?
The human microbiome refers to the genomes
of all of the microorganisms, like eukaryotes
(organisms with cells containing a nucleus),
viruses, and bacteria, that live inside all of us
[11]. Don’t freak out! Recent studies suggest that
for every one of your trillions of cells, there’s a
corresponding bacterial cell inside of you [12].
The Human Microbiome Project aims to identify
these microbiota, i.e. microorganisms that reside
within and interact with the human body, and
determine how they affect human health.

WHAT’S NEW?
The second-wave of data includes 1,631 new
metagenomes [10]. A metagenome is just the
combined genomes of all of the microbiota
sampled. You can explore the updated dataset
by visiting the following link:
https://aws.amazon.com/datasets/human-microb
iome-project/
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THE DNA INTEREST GROUP
AT THE UNIVERSITY OF IOWA
Written by: Hannah Ericson
Edited by: Pooja Gandhi

On the fourth Tuesday of each month,
members of the DNA Interest Group
gather at the Iowa Public Library to discuss
personalized genetics testing.
Started by Dr. Bryant McAllister, a
professor of genetics and evolution at the
University of Iowa, the DNA Interest Group
meets to help educate members of the
Iowa City community about personalized
DNA testing.
Members of the interest group come from
a wide range of ages and backgrounds,
intermixing university students, and
people from the general community.
The group’s mission is to “provide a forum
to explore heredity and humanity through
personal genomics.”
Since its creation early last year, the DNA
Interest Group works to connect people
interested in learning more about
direct-to-consumer DNA tests, such as
those offered by 23andMe, ancestry.com,
and other companies.

The group aims to
appeal to anyone who
has taken a personalized
DNA test and wants help
understanding their
results.
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During the meetings, a wide range of topics are discussed. Conversations have
dealt with debunking the common myths about genetics, ways to use
personalized DNA testing as a teaching tool in the classroom, as well as security
concerns arising from using genetic testing services.
The group also sponsors a “Festival of Genetics” on National DNA Day. National
DNA Day, held on April 25th every year, celebrates the completion of the Human
Genome Project in 2003 along with Watson, Crick, Wilkins, and Franklin’s
discovery of the DNA double helix in 1953.
During the festival, members of the University of Iowa’s Personal Genome
Learning Center set up different stations to teach community members about
genetics, and they also offer support to anyone with questions about their DNA
test results.

Dr. Bryant McAllister, above, explains genetic concepts to Iowa City community members
during a DNA Interest Group meeting, at a local public library. Photo courtesy of Hannah
Ericson.
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PROFESSOR’S PERSPECTIVE
During an interview for an episode of the
Talk of Iowa radio program, Dr. McAllister
got his first stroke of inspiration to start the
DNA Interest Group.

After that, he said it’s mostly about trying
to connect to other community members
or resources, in an effort to reach more
people and to grow the group.

While on the air, a community member
called into the program to ask for help on
how to understand his DNA test results.
This experience opened Dr. McAllister’s eyes
to the need for resources for community
members to help them interpret their
genetic test results, and deepen their
understanding of genetics.
In the future, Dr. McAllister says, “I would
like to expand outside of Iowa City.
One of the things I would like to do is to
motivate people in other biology
departments in other colleges and
universities to do a similar thing in their
communities, building the infrastructure and
the interest outside of Iowa City so that
other biology departments can support
similar things in their own communities.”

One of the things I would
like to do is to motivate
people in other biology
departments in other
colleges and universities to
do a similar thing in their
communities.

For students thinking of starting a DNA
Interest Group of their own, Dr. McAllister
has some advice.
He recommends, “I would try to get some
kind of faculty buy-in. A faculty member
would be essentially a sponsor that helps
with some of the organization and making
contacts,”as many students may not have
the support network needed to start a
project of this size.

Professor Bryant McAllister is the
founder of the DNA Interest Group
and a professor of biology at the
University of Iowa. Photo courtesy of
Bryant McAllister.
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STUDENT’S PERSPECTIVE
Abagail McKernan is a sophomore studying
genetics and biotechnology at the University of
Iowa and is a member of the DNA Interest
Group. She first joined the DNA Interest Group
through her involvement with another group at
the University of Iowa, the Personal Genome
Learning Center.
Abagail especially enjoys being able to interact
with members of the community, with whom she
normally would not have a chance to
communicate with.
“You wouldn’t think people, especially people
from older generation, would be as interested in
it [personalized genomics] as you are seeing at
these meetings,” she says.
Abagail likes that everyone who comes to the
meetings shares common interests, and she
enjoys educating community members on
genetics topics that they may not be completely
familiar with.

This would include putting up posters
throughout the community. As a result, this
group would help educate many community
members, which helps foster a greater
understanding of scientific topics in the
community and beyond.

This group would help
educate many
community members,
which helps foster a
greater understanding of
scientific topics in the
community and beyond.

For example, on DNA day, Abagail held
demonstrations on the processes of mitosis and
meiosis (different ways that cells undergo
division) using gummy worms—which
participants were able to eat afterwards.
Abagail plans on continuing her involvement
with the group in the future as she thinks that
communicating with the public about science
topics is important.
For students thinking about starting a similar
group, Abagail recommends advertising the
group in as many places throughout the
community as possible.

Abagail McKernan, a sophomore at
the University of Iowa, is an active
member of the DNA Interest Group.
Photo courtesy of Abagail McKernan.
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LEARN GENETICS:
WHAT IS A GENE?
Written by: Ana Lyons
Edited by: Cindy Kosinski

One of the most important concepts in genetics is the concept of a “gene.” What is a
gene, and why are genes important? Likewise, why is the term “gene” difficult to precisely
define? Let’s have a look about the history of our understanding of genetic inheritance to
learn why.

Charles Darwin, 1869,
Wikimedia Commons

Augustinian Monastery and Basilica of the Assumption of
Our Lady, Brno, Czech Republic., Wikimedia Commons.

HISTORY LEADING TO THE DISCOVERY OF GENES
Over 200 years ago, Gregor Mendel was among the first scientists to get a hunch about
how genetic “information” is passed down from one generation to the next. After
breeding different types of pea plants to one another (short vs. tall, yellow vs. green) in his
monastery’s vast 4.8 acre garden, the Austrian monk noticed that physical characteristics of
these plants could be passed down, or inherited, in mathematically predictable patterns [5,
10].
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Several decades later, British scientist Charles
Darwin also noticed patterns of inheritance,
when he famously published his seminal book
On the Origins of Species. In this book, Darwin
first described the theory of evolution and
suggested the importance of “fit” individuals
passing down their traits to their offspring.
Amazingly, Darwin never stumbled across
Mendel’s writings about patterns of inheritance
during his lifetime, but he instead arrived at his
ideas by observing how traits of farm animals
and pigeons could be influenced through
patterns of guided breeding [2].
Neither Darwin nor Mendel had any idea of
what biochemical mechanisms or molecules
might cause these patterns of inheritance from
one generation to the next. In fact, Darwin
incorrectly tried to popularize the theory of
“pangenesis,” whereby non-existent cells called
“gemmules” circulate through the blood and
congregate in the reproductive organs,
facilitating the inheritance of traits between
generations [2].
It wasn’t until the early twentieth century that
scientists could link the inheritance of “genes”
(e.g. those responsible for the different traits
observed in Mendel’s pea plant experiments) to
a molecule known as deoxyribonucleic acid, or
DNA.

All scientists seem to agree that
genes are sections of DNA that
encode information that is
important for heredity.

Illustration Pisum sativum. Wikimedia
Commons.
In 1952, scientist Alfred Hershey and
Martha Chase were able to demonstrate
that it was DNA and not other compounds
in living organisms that were responsible
for patterns of genetic inheritance through
a series of clever experiments and
radioactive labeling in bacteriophages [7].
In 1953 with the structure of DNA solved by
James Watson, Rosalind Franklin, Francis
Crick, and Maurice Wilkins, scientists finally
had a clear target of which biochemical
molecule to study to better understand the
mysteries of genetics [9, 13].
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SO REALLY, WHAT IS A GENE?
Today, we know much more about the
molecule that is responsible for genetic
inheritance and how units of DNA called
“genes” are responsible for making
individuals and species of organisms unique.
All humans have ~20,000-30,000 genes in
nearly all cells in their bodies, and these
genes provide instructions for biological
processes and physical characteristics. Subtle
variations in genes can result in functional
(ex: the ability to process caffeine) and
physical (ex: hair texture) differences
between individuals [4].
All living organisms have their own set of
genes. Modern day sequencing
technologies, used to “read” DNA and
genes, tell us that the number of genes can
vary between 100’s to 10,000’s of genes
across different types of organisms [6].
Simply speaking, genes are stretches of DNA
that provide the instructions for making
important gene products, like proteins and
ribonucleic acid (RNA) inside your body.
Proteins are an important gene product
because they can provide the structure and
function for your cells and tissues.
More recently, scientists noticed that RNA,
the intermediate molecule between DNA
and proteins, also has many important
biological functions, aside from aiding in the
production of individual proteins [1].

Template from Crick and Watson’s DNA
molecular model, 1953. Wikimedia commons.
For example, some RNAs can act as
enzymes (called ribozymes) to catalyze
chemical reactions. RNAs are important in
regulating other gene products, and
sometimes can regulate the production of
more than one gene product at a time.
To make things even more complex,
scientists have noticed that stretches of
DNA thought to be “genes” can have
more than one set of activators, called
promoters or enhancers, so it’s difficult to
define where a gene begins and ends.
The “gene” for one gene product can
overlap with the “gene” for another gene
product. Some gene products need
multiple DNA sequences to make the final
product - these sections are not always
continuous and can be separated by large
gaps of “unrelated”DNA [12].
Taken together, all of these details can
complicate the way we conceptualize and
define a “gene.”
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DEFINING A GENE
With the ever-expanding complexities of the
gene structure, it is no surprise that scientists
have trouble agreeing on a single simplified
definition of what is a gene [15].
All scientists seem to agree that genes are
sections of DNA that encode information that is
important for heredity.
Beyond that, however, scientists struggle to
define the bare minimum of what it takes to
explain a gene. From a handful of textbooks
used in college biology courses, here are a few
definitions of “genes” that one may come
across:
● “A gene is a region of DNA that can be
expressed to produce a final functional product
that is either a polypeptide or an RNA
molecule.” [11]

have come a very long way from Mendel and
his pea plants & Darwin and his gemmules.
Having a working concept of genes and their
role in heredity has allowed us to discover
stretches of DNA that are responsible for
countless traits and disease in humans with
much left to be discovered!
Do you have a favorite definition of a gene?
Write to us and explain why at
educators@23andme.com
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An Undergraduate's Guide to
Gaining Research Experience
Written by: Ava Daniel
Edited by: Hoang Nhan

In this article, we’ve highlighted some useful tips for how undergraduates can become more
involved in genetics and academic research, both at their home institutions and around the
country. Knowing how to join a laboratory as a research assistant can be a confusing task, so
we’ve provided a comprehensive summary of advantageous steps to take that can make the
process easier. Joining a research laboratory is a both a fun and extremely rewarding
experience, and we’d love to explain why.

WHAT CAN UNDERGRADUATES GAIN FROM
PARTICIPATING IN LABORATORY RESEARCH?
Exposure to the field of laboratory
research. This is a great way to find out if
research could be a suitable career choice
for you, especially in this era of scientific
and technological innovation. Even if you
may not foresee yourself working in a lab
as a career, many areas of science (ex:
medicine, biomedical engineering,
technology) may call on you to engage in
a lab environment at some point; so, it
could only benefit you to get acquainted
with even the most basic kinds of research.

Having a mentor can be extremely
beneficial for guidance, advice, and even
letters of recommendation for your future
learning and career opportunities as you
progress through university and
employment.

Mentorship. A formative mentoring
experience will help you to learn hands-on
skills that you may not have the
opportunity to gain otherwise.

A chance to be involved in groundbreaking
research, either by witnessing it firsthand or
even participating in it. This gives you the
chance to potentially be included as an
author on a publication or symposium
presentation.
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Advantages in your different academic
science courses. You will be able to
personally see the applications of
experimental techniques as they pertain to
real-life laboratory and clinical uses.

HOW CAN I PARTICIPATE IN LABORATORY RESEARCH?
WHERE DO I EVEN START?
STEP 1 Try to think about what field of science interests you. Ex: genetics, cell
biology, developmental biology, evolutionary biology, endocrinology (hormones),
oncology (cancer), immunology (immune system), pathology (diseases), etc.

STEP 2 Try to gain a foundational set of practical skills relevant to laboratory work, if
possible. Take a lab course in the type of research you’re interested in (molecular
biology, genetics, biochemistry, etc.) or find out if your university offers any “Lab
Fundamentals Bootcamps.” While not required, having a set of basic skills and
familiarity with lab work will set you apart from other applicants.

STEP 3 Approach instructors and graduate teaching assistants (TAs) in classes that
you are especially excited about and ask if there are any research opportunities for
undergraduates in their labs (or in other labs they may know of). If you perform well in
the course or go out of your way to be especially thoughtful and curious, your
teachers will likely be excited to welcome you into their labs.

STEP 4 Look into the labs that are
thriving at your university. You can find
labs by attending undergraduate journal
clubs and/or research talks, doing online
research, or talking to professors or TAs
that are in the field of study you’re
interested in.
You can then see what labs are run under
which principal investigators (PIs) (via
Google Scholar).
●
●
●
Ava Daniel (L) and Anna Serbin (R) are working
in the Tjian Lab at University of California,
Berkeley during the summer of 2016. Photo
courtesy of Ava Daniel.

How many articles have been
published?
How many citations?
How recent?

If any of those PIs stick out to you, try to
read some of their papers to familiarize
yourself with the work.
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HOW TO CHOOSE A LAB
Look for a lab with a strong record of
welcoming undergraduate students in their
research. You can find this out by exploring
the lab’s website.
Search for labs who have graduate students
or post-doctoral researchers, as they may be
able to answer questions and offer help
while you work, or potentially act as mentors
to you.
Consider talking to other students further
along in the major you want to pursue and
see if they have any research experience or
recommendations, either in a lab you want
to work in or labs similar to it.
Asking your peers for advice can be a great
first step in identifying what you want to do.
Keep in mind that any kind of exposure can
be beneficial to you. Although your lab of
interest may not have openings for research
positions right away, ask if you can do some
periodic shadowing.
Continue to check in with the lab to see if
anything opens up over time.
Don’t concern yourself too much about
finding the perfect experience, especially
right away.

Take advantage of the resources already
available to students who are looking for
research opportunities.
Many educational programs and
departments have staff members who
are dedicated to helping students find
on-campus research opportunities.
Take time to identify if there are such
staff members in your program and set
up an appointment to meet with them
to discuss your interests.

Don’t concern yourself
too much about finding
the perfect experience,
especially right away.
You will learn over time,
and you never know
where or when a perfect
opportunity may arise.

You will learn over time, and you never
know where or when a perfect opportunity
may arise.
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HOW DO I CONTACT A LAB THAT I’M
REALLY INTERESTED IN?
Once you've narrowed down a lab you are very
interested in, reach out to the Principal
Investigator (PI) of the lab via email and attach
your CV (see below).
If you choose to reach out by email, make sure
to show them that you are interested in the
specific work that they do by familiarizing
yourself with their research, but not repeating
the exact wordings from their lab website.
Express interest in what you would hope to gain
from working in their lab, and in what ways you
could contribute to the work they do.

GUIDELINES FOR A GOOD CV
Break up your CV into sections:
●

Name and contact information

●

Experience Summary - brief overview of
who you are

●

Education - list your institutions, GPA
and activities done at each institution

●

Experience - describe each relevant work
experience, the duration of the work
experience, and whether you have a
letter of recommendation available

●

Honors and Awards - list your awards,
prestigious positions, fellowships, etc.

●

Skills Summary - list any of your best
skills not highlighted in the previous
sections

RESEARCH SPOTLIGHT

Come off as knowledgeable, informed, and
professional. Feel free to reach out to a
trusted professor, advisor, or TA to look
over the email before you send it.
If at first you don’t succeed, try again! PIs
are often very busy traveling and running
their lab.
Try to reach out to multiple labs at once
and wait to see who contacts you back.
This way, you have more options in case
something does not work out.
You can try to reach out to individual
researchers (graduate students and
postdoctoral researchers) within the lab
that are not the PI that you may want to
personally work with. You can find the
contact information of these researchers on
the lab’s website, and you can reach out by
sending them an introductory email similar
to what you sent the PI.
Remember, it is okay to reach out to a PI
even if you have no lab experience. Labs
are encouraged to be educational spaces,
so do not feel intimidated if you have
never had prior lab or hands-on science
exposure.
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WHAT IF YOU DO NOT HAVE ACCESS
TO RESEARCH OPPORTUNITIES
AT YOUR UNIVERSITY?
At some universities, undergraduate research
positions may be few and far between, or you
may not find a research lab that peaks your exact
interests. Also, it may be possible that your
university may not have a strong laboratory
science presence.
There are other options for how you can get
exposed to laboratory research. For example, you
can look into paid summer internship
opportunities at the National Institute of Health
(NIH), The Broad Summer Research Program
(BSRP), Amgen Research Scholars, National
Science Foundation (NSF) funded Research
Experiences for Undergraduates (REUs), Cold
Springs Harbor Undergraduate Research
Program, and other similar programs at other
universities. These programs may offer you with
funding for summer lab internship opportunities,
or with alternative ways to apply to separate
fellowships or grants that could provide you with
funding.
You should start applying to these opportunities
as soon as you can, even in your freshman or
sophomore years. By experiencing research early,
you can make the decision for yourself if you want
to continue to pursue it, or spend your time
exploring something else. Always remember that
you can and should reach out for help! Never be
afraid of asking for guidance, recommendations,
or general advice from professors, advisors, TAs,
and peers in whatever area of study appeals to
you. Your undergraduate years are meant for
exploration and inquiry, so take advantage of as
many resources and opportunities as you can.

Ava Daniel presented her research findings
at the California Institute for Regenerative
Medicine (CIRM) Annual Conference in
Berkeley, California in the summer of 2016.
Photo Courtesy of Ava Daniel

USEFUL LINKS
NIH Summer Internship Program (SIP):
https://www.training.nih.gov/programs/sip
The Broad Summer Research Program (BSRP):
https://www.broadinstitute.org/bsrp/broad-summ
er-research-program-bsrp
Amgen Research Scholars:
http://www.amgenscholars.com/
NSF Research Experience for Undergraduates:
https://www.nsf.gov/crssprgm/reu/reu_search.jsp
Cold Springs Harbor Undergraduate Research:
https://www.cshl.edu/education/undergraduate-r
esearch-program/
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Genetic Researcher Feature:
Dr. Heather C. Mefford
Written by: Ava Daniel
Edited by: Anjali Shastri

On a given week, Dr. Heather Mefford, M.D.,
Ph.D. can be found juggling a busy schedule
that is split between seeing patients, who
include children who suffer from epilepsy
caused by abnormalities in their genetic codes,
and conducting research to find a cure for
genetic disorders.
As a physician and principal investigator at the
University of Washington-Seattle, Dr. Mefford
hopes that her research will help to create
better diagnostic tools and treatments for
patients who have health conditions with an
underlying genetic cause. In this interview, Dr.
Mefford shares some of her thoughts and
experiences about her work as a physician and
researcher.
When did you first become interested in
science?
Growing up, I always enjoyed math and
science. In high school, I was lucky to have
really great science teachers. I was good at it
and I really enjoyed it, so I tried to figure out
how I could make it into a career.
What is it about genetics that particularly
interests you?
My interest in genetics came a bit later. In
college, I actually majored in chemical
engineering. For me, that was a great way to

Dr. Heather Mefford is a physician and
principal investigator of the Mefford lab, at
the University of Washington-Seattle. Photo
courtesy of Dr. Mefford.

apply high levels of math and science
together. But I realized along the way that I
didn't want to pursue the particular type of
work that chemical engineers generally do. I
began to explore more biology courses. I took
a genetics course, and from that point I started
to really enjoy the human aspects of biology.
Looking back, I probably would have pursued
a biomedical engineering degree if that was
available at the time.
I then decided to pursue a MD/PhD program,
since I knew that I really liked both medicine
and science research. I originally thought that I
would study bioengineering for my PhD, but I
ended up working in a genetics lab for a year,
which—along with meeting great people
along the way—really led me to fall in love
with genetics.
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How do you balance your clinical work with
your scientific research?
My clinical work accounts for about 20% of my
time and my research accounts for the other
80%. I'm in the clinic seeing patients with
genetic conditions about one day every other
week, on average. The rest of the time I am in
my lab.
Your lab’s areas of interest are epilepsy,
pediatric disorders, and novel genetic disorder
discovery. How did you become interested in
these areas of genetic exploration?
I started with pediatric training after medical
and graduate school. I was really interested in
what exactly goes wrong in a genetic condition
or syndrome, such as the specific gene or
pathway that has gone awry.
I really enjoyed learning about gene discovery
and how it can teach us both about these
conditions and also about normal development.
After my residency, I returned to working in a
lab and studied chromosome disorders and
how chromosome structure can determine
chromosomal disorders.
My initial research was based on finding small
deletions and duplications in chromosomes that
cause birth defects and other disorders. My
interest in epilepsy grew as it was one of the
disorders we were investigating in our research.
I was lucky enough to collaborate with a
fantastic group who had been collecting
patients with epilepsy for years and was
interested in finding a genetic connection. They
had the patients and the families, and I had the
genetic tools and expertise. We've been
working together ever since.

You definitely learn
perseverance. This
persistence will encourage
you to keep trying at
something until it goes
right.

For someone who doesn't have an extensive
background in science, which may be the case
for some of our readers, how would you explain
your research and the findings of your work?
We try to identify genetic changes—changes in
DNA—that cause kids to have seizures, and
often along with that, have poor development.
We try to understand what goes wrong in their
DNA to cause them to have such seizures,
along with other disorders.
Additionally, that helps us understand, on the
clinical side, how likely it is to happen again in
that same family. Sometimes, identifying the
specific gene that causes epilepsy can help us
identify the right medication to prescribe a
patient, or which medication to avoid (this is
less often the case, but can be extremely
helpful).
By doing this, we gain a better understanding
of the biology behind epilepsy with the goal of
one day developing even better treatments for
patients with these disorders. But for now, in
the short term, we are able to have better
diagnostics for our patients.
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Scientific research is defined by continuous
trial and error. What lessons have you
learned from experiments or research
approaches that have not gone the way you
expected?
You definitely learn perseverance. This
persistence will encourage you to keep trying
at something until it goes right. Sometimes
an outcome can really surprise you, and you
learn something new in addition to an
outcome you may have been
expecting—which could lead your work in a
different, maybe even more exciting
direction.
You also learn when to take a step back from
your work and look at the bigger picture
when things may not be going as planned.
What impact do you hope your research may
have in the context of medicine and our
understanding of the genetic contributions
to disease?
I'm really excited about the contributions we
have made and are currently making in the
field of genetics. I hope to contribute to
identifying the majority of genetic causes of
pediatric epilepsy. I hope that this work will
help families understand what is going on
with their children, which I hope can help
them make the best possible decisions for
their child's care and for family planning, and
so forth. We really hope to help in either
preventing the disorder or identifying the
best ways to treat it.
Overall, I am optimistic that our contributions
can pave the way for future research, whether
it is for our group or other groups.

Photo by Drew Hays on Unsplash

I hope to contribute to
identifying the majority of
genetic causes of pediatric
epilepsy. We really hope to
help in either preventing the
disorder or identifying the
best ways to treat it.
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Does having a clinical background impact
your scientific research, and vice versa?
I think it's beneficial to have the
connection of being able to see the kids
and understand what life is like for their
families; I think it is a reminder of why we
do the research that we do, and it
definitely keeps us going. Having the
connection for me is incredibly nice, and it
gives me a great variation in what I do on
a day-to-day basis.
As a successful woman in the STEM field,
do you have any advice for young women
who wish to pursue a career in STEM?
My first piece of advice is if you love to do
something, go for it! Don't be daunted by
anything.
My second piece of advice is to seek out
successful women in the field of work you
would like to pursue so that you surround
yourself with mentors that are doing the
things that you want to do, who can give
you guidance and advice and show you
that it is possible.

My first piece of advice is if
you love to do something,
go for it! Don't be daunted
by anything.

Do you have any undergraduate
researchers in your lab? If so, how are they
involved in the research your lab
conducts?
I have lots! We love to have
undergraduates. They contribute to various
projects in the lab depending on their skills
and experience. We start undergraduates
as volunteers so that they can get
acquainted with the lab environment and
decide if they like it here.
If they find their place, we try to find a
small project for them. Sometimes their
projects are contributing to a larger project
that requires lots of hands. Other times,
their projects are things that we would like
to do but haven't had the time to pursue
yet; this allows them to have a more
independent project. We give our
undergraduates course credit for the
research that they do, and we also include
them on publications for the projects that
they do.
For more information about Dr. Mefford's
lab and research, please visit:
http://www.washington.edu/medicine/pedi
atrics/meflab/about
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Machine Learning
and Genetics
Written by: Mahir Jethanandani
Edited by: Pierre Fontanillas

The human genome contains nearly three
billion base pairs of genetic material, which
if written out, would fill over 200 New York
City telephone books (averaging 1000
pages each) [1].
Working with such huge datasets, as in the
case of the human genome, requires
scientists to use the most cutting-edge
technology, to both sequence and analyze
what makes these data so interesting.
The human genome is not only extremely
large in size, but it is also remarkably
complex: there are roughly ~20,000 genes
and even more regions that control how
these genes are expressed.
Small variations in these genes and
regulatory regions are ultimately what
makes each of us unique (and,
unfortunately, sometimes results in
disease).
The effects of these small variations,
especially when they occur in combination
with one another, are often difficult to
identify.

While the Human Genome Project
provided a wealth of information
surrounding the genetic material that
makes up humans, even over a decade
later, scientists are still working to identify
the connections between genotypic and
phenotypic traits.
WHAT IS MACHINE LEARNING?
Machine learning is a modern day tool that
has been increasingly popular to identify
patterns and connections in large datasets.
Broadly speaking, machine learning is a
type of artificial intelligence where
computers are programmed to improve
their performance on a general task, or to
“learn” on their own—given a starting
dataset, which they can use to recognize
important patterns.
One popular example of machine learning
is IBM laboratory’s computer Watson, that
was able to outperform even the best
human contestants on Jeopardy [2].
Machine learning has many applications to
the modern-day world, and one very
exciting application is to find patterns in
personal genomic data.
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HOW CAN MACHINE LEARNING BE
APPLIED TO EXPLORING THE HUMAN
GENOME?
In the context of personal genomics (the
study of an individual’s unique human set
of DNA), machine learning can be used to
help find patterns in how small variations in
genes and regulatory regions result in
phenotypic changes (traits, wellness, and
health) in a more automated fashion.
For example, knowing which genetic
variants are commonly shared in individuals
with traits of interest, like diabetes or
hemophilia, allows computer scientists to
leverage machine learning to more
efficiently pinpoint where in the genome
(and potentially why) these disorders may
occur.

Machine learning has
many applications to
the modern-day world,
and one very exciting
application is to find
patterns in personal
genomic data.

Entire companies and research
departments across the globe dive into
machine learning in the hopes of finding
common patterns between people’s
DNA and traits or disease.
Machine learning can help us identify
underlying genetic factors for certain
diseases by looking for genetic patterns
amongst people with similar medical
issues.
Many new insights of the human
genome can be attributed to machine
learning. For example, unsupervised
learning, a type of machine learning
algorithm, can cluster genes by their
expression in cells and tissues and find
the connection between genotypic and
phenotypic patterns.
It can be also applied to improve
sequencing methodologies. One such
project is called DeepVariant.

Photo by Ilya Pavlov on Unsplash
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DEEPVARIANT AS A RISING STAR
As our understanding of genetics grows,
new tasks emerge to be solved.
Next-generation sequencing aims to reduce
the time and resources required to read and
digitize a person’s genomic sequence.
The repetitive task of genome sequencing
can be optimized through the application of
machine learning, especially when used for
next-generation sequencing. The current
genomic sequencing task is very
error-prone, in that it can misread parts of
DNA and make other crucial
mistakes—complicating our ability to
connect genotype to phenotype.

Without getting bogged down in the
technical details, deep learning
frameworks like TensorFlow and PyTorch
allow for companies like Verily Life
Sciences (the creators of DeepVariant) to
improve the speed and accuracy of
sequencing.
DeepVariant uses a subdivision of machine
learning, called deep learning, to optimize
a computer’s ability to find patterns in
data unsupervised.
Such computation is difficult to
understand, and the task of training the
computer systems to learn “properly” is all
the more difficult.

The Food and Drug Administration hosted
the PrecisionFDA Truth Challenge in April
2016, which aimed to curb the error-impact
of human genomic sequencing [3].
Google Research presented DeepVariant,
their solution to next-generation
sequencing.
DeepVariant went on to win the top awards
for the advancement of next-generation
sequencing.
DeepVariant improved the Genome
Analysis Tool Kit (GATK), a popular genomic
tool, by improving machine learning
methodologies used in sequencing [4].

DeepVariant uses a
subdivision of machine
learning, called deep
learning, to optimize a
computer’s ability to find
patterns in data
unsupervised.
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LOOKING FORWARD
DeepVariant and advancements in popularizing
personal genomics come together to expand the
applications of machine learning. More so,
companies are opening an “app store” for other
scientists and genetics enthusiasts to explore
their own genomes, in relationship to health and
livelihood.

Many patterns that help
form genetic traits
remain undiscovered,
and machine learning
specializes in pattern
recognition that push
the boundaries of
human skill and
knowledge.

As a scientific community, we are taking steps
foward to connect genotype to
phenotype—despite many challenges. Many
patterns that help form genetic traits remain
undiscovered, and machine learning specializes
in pattern recognition that push the boundaries
of human skill and knowledge.

DEFINITIONS
REFERENCES
Machine learning - a type of artificial intelligence
that can be used to find patterns in data.
Unsupervised learning - a discipline of machine
learning that learns from data without explicit
labelling.
Genotype - the unique heritable genetic material
of an individual (the usage of this term can refer
to a single base pair all the way up to the entire
genome or the entire set of DNA in a human).
Phenotype - the observable, physical
characteristic(s) of an individual (can be trait,
wellness, or health)
Human Genome Project - an international
genomics project aimed at determining the first
complete sequence of human DNA.
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THE GIFT OF GENE EXPRESSION
Written by Mason LaMarche
We all love giving and getting gifts at this time of the year. Around the world, we
celebrate holidays and the wonderful traditions which come with our unique cultures.
From the team at The DNA Decoder, we hope you have a wonderful holiday season!
We all have received the gift of DNA from our parents, and this gift keeps on giving as
our DNA is read to produce proteins which help make us who we are! Enjoy this
holiday-themed issue with a carol about RNA Polymerase, a brainteaser that lets you
make your very own protein, and a tribute to the famous scientist Rosalind Franklin.

RNA POLYMERASE IS GRAND SONG
(set to the tune of “Santa Claus is Coming to Town”)
You need your genes (You better watch out)
To make proteins (You better not cry)
but DNA alone (You better not pout)
can’t do everything (I’m telling you why)
R-N-A Polymerase, can help (Santa Claus is coming to town)
It copies your code (He’s making a list)
Doesn’t even check it twice (He’s checking it twice)
The transcript that pops out is subject to splice (He’s gonna find out who’s naughty and nice)
R-N-A Polymerase, does that (Santa Claus is coming to town)
It transcribes while you’re sleeping. (He sees you when you’re sleeping)
Assembles RNA making you. (He knows when you’re awake)
It crafts info for your cells to use, (He knows if you’ve been bad or good)
So proteins can be made brand new. (so be good for goodness sake)
O! You better remember! (O, you better watch out)
This concept is confusable (You better not cry)
RNA Polymerase (You better not pout)
makes our DNA usable (I’m telling you why)
R-N-A Polymerase, is grand (Santa Claus is coming to town)
O’ R-N-A Polymerase, is grand
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DNA DECODING GAME
Written by Mason LaMarche

DNA is made up of 4 different base pairs: Adenine (A), Thymine (T), Guanine (G), and
Cytosine (C). Within these bases, the code for life is contained! DNA is transcribed into
RNA which is translated into a protein. A protein is made up of several amino acids that
are linked together. Proteins are critical biological molecules which do numerous
functions in organisms. This month, let’s pretend we are ribosomes reading RNA! Given
a strand of RNA, use the abbreviated codon table to decode the message. NOTE: RNA
does not have Thymine, instead it has a molecule known as Uracil (U).
RNA Sequence

Amino Acid

RNA Sequence

Amino Acid

GCU

A (Alanine)

ACU

T (Threonine)

UGU

C (Cysteine)

UAU

Y (Tyrosine)

GAA

E (Glutamic Acid)

UGA

Stop Codon

AUU

I (Isoleucine)

UAG

Stop Codon

AAG

K (Lysine)

UAA

Stop Codon

CUU

L (Leucine)

AUG

M (Methionine)

Codons are read in groups of 3 starting with a special codon known as the
Start codon (AUG).
For example: 5’-AUG UAU UGU GCU ACU-3’
M
Y
C
A
T
=

my cat

Stop codons signal the end of the protein and, in this game, the end of the message.
The message to decode is below! There are two words in this message.

5’-AUG GAA CUU GAA AAG GCU CUU AUU AAG AUU AUG GCU AAG GCU UGA-3’
Answer: MELE KALIKIMAKA. If you have never heard this phrase, go ahead and listen to Bing
Crosby’s classic holiday carol!
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CAPTURED IN PATTERN
Written by Mason LaMarche
Let the snowflake
fall on your hands,
quickly watch it as it melts.
It is ordered so precisely.

Photo by Aaron Burden on Unsplash

The cold air awakens me to realize
the beauty of our disorganized world
is in that which is carefully constructed.
Gorgeous crystals fall over the winter landscape.
Toes dug in the sand, fine particles
form the heterogenous mixture of rocks and minerals.
Within this chaos is an organized theme,
and its warmth makes one feel full.
X-ray Crystallography: a technique which elucidates
the perfect pattern surrounded by entropy.
Famously, Rosalind Franklin spent her life pulling
beautiful structures from beyond our view.
Viruses, graphite, coal all examined by
her gifted mind committed to beautiful science.
And never may we forget her contributions to
uncovering the structure of DNA,
our wonderfully organized blueprint.
So as snow falls around you, crystal and pure.
or if you dig your toes into the sand.
Think once of the microscopic order you are experiencing.
Think once of how it makes our experience so grand.
Recall the work of Franklin who
gave her life to study patterns.
For without understanding structure
we fail to appreciate the intricacies of function.
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“I’m here for the class on gene expression!”
Learning concept: gene expression involves a
series of events where the information encoded
in a gene is made available to cells [1]. Genes
encode proteins, and proteins support the
function of a cell [1].

Illustration by Seth Young. Concept and caption by Rita Chakrabarti
1
Brown, T.A. (2007). Genomes 3. New York: Garland Science Publishing
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ANA LYONS

RITA CHAKRABARTI

Ana is a 3rd year PhD student in Integrative
Biology, with an emphasis in Computational
Biology at the University of California, Berkeley. For
her dissertation research, Ana is interested in
unraveling the mechanisms and evolution of cold
tolerance in tardigrades or “water bears”- using a
combination of wet lab techniques, computational
biology, and field work (in California and
Antarctica). Before starting graduate school, Ana
worked as a 7th Grade Science public school
teacher, working in the Bronx for the New York City
Department of Education. She is a first generation
college student from rural Michigan (from a village
of about 300 people), and holds a B.S. in Biology &
Philosophy from MIT (‘12) and a M.A.T. from Relay
Graduate School of Education (‘15). She has a
strong passion for social justice, decolonizing
science, improving science literacy, and making
quality education more accessible for everyone.
Rita is a first-year Master’s of Biological Sciences
student at the University of Minnesota-Twin Cities.
As an undergraduate, she studied philosophy with
an emphasis in applied ethics. Rita has actively
been exploring, analyzing, and writing about her
genome since 2016 and sees this work as a lifelong
endeavor. Rita is particularly interested in
investigating what answers the human genome can
provide about personal identity, evolution, and
ancestry, both in terms of learning what connects us
as a human species but also with respect to what
distinguishes us as unique individuals. As a member
of the Student Genetics Leadership Team, Rita
hopes to inspire individuals to take their curiosity
and interests in genomics beyond the classroom to
foster conversation and engage with broader
communities to increase science literacy.
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TRENTON
BECKENDORFF

AVA DANIEL

Trenton Beckendorff is a third-year student
at The University of Texas at Austin pursuing
a degree in Computer Science with a minor
in Business Foundations. He is a founding
member of Bioinformatics Practicum, a
student organization that promotes
undergraduate involvement in the fields of
bioinformatics and computational biology.
His interest in bioinformatics became
solidified through his participation in the
Freshman Research Initiative’s Big Data in
Biology research stream, wherein he had the
opportunity to analyze datasets generated
via Next Generation Sequencing (NGS). As a
Genetics Education Student Leader, he is
passionate about encouraging more
students to explore the world-changing field
of genetics.

Ava is a sophomore at Yale University majoring
in Molecular, Cellular and Developmental
Biology. She is a Yale Freshman Research
Fellowship recipient and a research assistant at
the Yale School of Medicine. Aside from
academics, Ava is a Community Health
Educator, for which she teaches health
education in New Haven public schools, as
well as an active mentee of neurosurgery at
Yale-New Haven Hospital. She is excited to be
a Genetics Education Student Leader and
create educational content to inspire students
across the country in genetics and other areas
of STEM. She is originally from Millbrae,
California and hopes to attend medical school
after Yale.
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HANNAH ERICSON

MAHIR
JETHANANDANI

Hannah is a sophomore at the University of
Iowa. She is studying genetics and
biotechnology. Outside of class, she is active
in the Iowa Comic Book Club and the fencing
club, as well as the Personal Genome Learning
Center, where she works to help educate
other students as well as the general public
about the world of personalized genomics.
After graduating, Hannah would like to find a
research position in a genetics lab. As part of
the Genetics Education Student Leadership
Team, she hopes to foster a love of genetics
in others, who may not have had a prior
opportunity to be exposed to the topic.

Mahir Jethanandani is a junior studying Computer
Science, Statistics, and Economics at the University
of California, Berkeley. He previously worked at the
University of California, San Francisco Department
of Neurology and Bioinformatics as a Machine
Learning and Bioinformatics Research Intern. Mahir
also interned at 23andMe as an Engineering Intern,
exploring the world of personal genomics and its
application to computer science, machine learning,
and bioinformatics. Mahir graduated from UC
Berkeley where he triple majored in Computer
Science, Statistics and Economics. He is the author
of “The Immaculate Investor” and “The Balance
Sheet of Earth.” Mahir has worked with Benetech
where he did volunteer work with Google for the
United Nations. He is originally from Saratoga,
California, and became inspired to explore genetics
and bioinformatics after the passing of his
grandfather.
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MASON LAMARCHE

DR. THAO DO

Mason LaMarche is a senior Multidisciplinary
Sciences student at the University of Iowa.
He is a founding member of the Personal
Genome Learning Center at Iowa and the
DNA Monthly Interest Group of Iowa City.
Mason has conducted genetics research in
the lab of Dr. John Manak studying how
copy number variations impact genetic
disorders such as cleft lip and palate. His
training as a Latham Science Engagement
Initiative Fellow culminated in a social media
campaign on Twitter (@PHealthU) which
created a community of scientists and
nonscientists interested in keeping
up-to-date on the latest advances in genetic
medicine. When not learning about how
awesome DNA is, Mason enjoys writing and
playing the piano.

Dr. Do is the Education and Academia Program
Manager at 23andMe. She is the advisor for the
Genetics Education Student Leaders team. She has a
Ph.D. in Biomedical Sciences from the U.S. National
Institutes of Health (NIH) and the University of
Oxford, with a fellowship from the U.S. National
Science Foundation and a B.S. in Mechanical
Engineering from Virginia Tech. She is a named
inventor on a patent held by Harvard University and
has co-authored several journal papers and a book
chapter. She earned a Scientists Teaching Science
Certificate from NIH and taught doctors-in-training at
the University of Oxford. She has been teaching,
mentoring and organizing science and engineering
events at universities and museums for more than 10
years. She is an aviation enthusiast and in her free
time, she is training to be a private pilot. Dr. Do's
goal is to make science education fun and exciting
for everyone!
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