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Alright, class! Once 1

T hand back your |
graded biology
fests, you can

%3 leave for the day!

Why should I stress about
understanding chromosomes
anyways? Let alone telomeres!




.telomeres.. / |

failure.GPA. I

TH's me. Your clock.

I cannot but

this is a dream!




Avni, you're good kid.
Punctual and studious.

But you are a little
too stubborn. Maybe
you didn't do well on
your biology test but

that doesn't mean that
the material isn't

impertant.

T've accepted
the fact that I

am just not a

I don't believe in such
a thing. You can be
good at whatever you

T's a matter of how hard you
work at what you are
passionate about.

You might appreciate biology a
bit more if you understood the
interdisciplinary nature of .

human health.

Now, look in
the mirror.




Look again. Do you
notice anything different?

I'm old..
these
wrinkles and

gray hair...

T will. But I hope \

that looking at your

older self reminds

you of the brevily of |

life.

" Thisis a heavy }

lesson fo be

\ learning at SAM. f

What I will teach you
now may help you
appreciate your
biclegy class more.
But first, T will change
you bu(k

Yes, indeed. But
there is so
much you must |
learn!

/. So Avni, you had asked your
teacher yesterday what is the |
peint in learning about A\
telomeres? Think of felomeres |
as a biological clock in each cell. |
They can tell us a lot about our
aging process, and our most
prevalent health inequities in
< society.




Our bedies are
roughly made up of 30
o 40 trillion cells of

human tissue.

The DNA for each of those
cells is tightly coiled up

into chromosomes, which

are housed in the nucleus

of the cell.

.y

While we're just living
our lives, our cells are

replicating all the fime!

Our cells are constantly undergoing mitosis! In
this cellular divison, the chromosomes have to
be copied as well and our felomeres act as
protective caps on the end of chromosomes.

Think of
telomeres
as the
plastic tips
i of shoelaces
that keep
them from

fraying.

short arm

centromere

long arm
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In egq and sperm cells, the
enzyme felomerase repeatedly
adds this nuclectide sequence

onto the end of DNA strands so

that the elomeres don't shorten.

But in other cells, telomerase is
not as active, and thus

telomeres shorten over time.

copy of DNA strand

copy of copy §F DNA strand

But felomeres come
o the rescue! They
counter the shorfening
of the DNA, and make
sure the strand gets
copied properly.

So here we are
looking at DNA
replication. The
primer serves as
the starting point
for the DNA

synthesis.

But the copy of
the DNA strand
is missing a bit
of DNA because
the primer
doesn't attach
itself 4o the very
end of the strand.

Thus, the DNA
gets shortfer and
shorter with each




7Wi+h each cell replication, the

telomeres get shorter until
the cells can no longer divide.
When the cells no lenger divide,
the fissues age.

So our felomeres
naturally shorten with
each cell division. This

trend is called aHrition.

B;4+ it's enly natural that
~ your felomeres are

shorter now than they

were when you were \K

As we age, our chromosomes
are less profected from
damage which scientists

suggest as the reasen behind

+he decreased function and
wellness of the human body
) which can enset degenerate

diseases such as Alzherimer's.
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But there
are some
things under

our control!

"~ Sothereis
nothing I can do
to keep my
felomeres from
shortening as I
age?

‘ Through our lifestyle
Well, there may not be o choices we can impad our

much you can do. There ’ ' g
are many factors that : telomere en9+ .

influence your felomere

health that are simply é r [ \ \
outside of your control. ! 3 ; I \

Genetics is one
example. So your
telomere length, Avni,
can be influenced by
your parent's age
when they conceived
you, and their own

\, health habits. )

S




Even moderate
consumption of
aleohol is not
risk—free! Excessive
drinking can increase
the risk of serious

health problems.

Stress and severe trauma

are associated with
accelerated felomere

shortening.

Poor mental health, including
depression dnd anxiely, can alse

impact our telomere health.




So you must
always set aside
time in your day

{o de-stress!

By increasing physical activity and decreaf‘i’r?sedenhry behavier you can

Practice yoga and reduce felomere aHrition. In fact, some professional athletes are found o

meditate! Realize
that mastering your
inner self will allow
you to face any
external challenge
calmly and bravely!

have lenger telomeres than nen-athletes who are of the same age.

/ As exercise can lead fo less
) 2 i - . telomere aHrition, exercise
Social interaction has its i ! 3 can also diminish the risk of

health benefits as well! ! 19 e 12 1 i cancer and other chrenic
People who spend fime it A (i i8] ‘ ) diseases.

with friends and family ; T B /
offentimes find it easier

o cope with siress.




So which foeds

are beneficial o i ;

telomere health? /  foods that benefit
felomere health are

fruits and fruit juice!

Prioritize |
nutrient-rich %
Seaweed! ‘_‘ foods that are |
‘ ‘ high in /

antioxidants! 4




So now you know why our
telomeres are important!

And also how to properly
care for your felomeres so
you can live a wonderful life!

Great! T am ™
tired. Thanks
for everything,
Clock.

Avni, this is
already a dream.
Also, I have one

more thing o
show you. Close
your eyes.

Per(ec-l-. Now
open them|




| Welcome to Life

Nom here isa bidech company
working to improve peoples' health
worldwide through telomere
measurement and diagnostics!

Wait, where
exactly are we?
Clearly I must be
dreaming because
there's no way
that we are in..

Now, this is
a dream but

Life Length

[ Life Length uses felomere analysis |
" technology to measure the percentage
1 of short felomeres in cells to

determine a persen's biological age.




Now T understand
why I am learning
this lesson

+hrou9h my clock. v

So are there
other companies
like Life Length

around the world?

;Tha-l»'s the problem.
Life Length is one of |

the few companies
that provide
telomere festing.

,Is 'l'here any’”’\ing \
'H'\Cl+ we can do
abou-]. that?

> e", one of.l_he
/ most imPOr‘l-an-l-
“ “ﬁngs we can do is
; sPreOd Word Gbou'l-

the utility of

' ‘ felomere testing, :

" But dlso, expensive healthcare

costs can prevent people from

getting the tests and treatment
that they need.




~ That's true. Certfain populations are more
advantageous for higher paying jobs and
simply better lives. Institutional racism -
prevents black people from accessing the

opportunities that white people have in the US.

Yes! Do share what
you know!

So basically, if a health outcome is seen
between populations to a greater or lesser
extent, there is a disparily. Race, ethnicity,
gender and sexual identity, age, disability can
impact a persen'’s ability fo achieve good health.

d Exactly! The people who are

most likely able o get
telomere festing and take

care of their health are
those who have the money

and low sccial stress!

I¥'s the reasen why in the
US. black people have
worse cancer incidence and

mortality than white people.

What exactly would
you say are the
psychosecial
stressors that
cause these health 4
disparities? [




Vic+ims of racial
discrimination will
internalize the negative
racial bias in their lives,
and this can cause

accelerated biological £

aging. p

——

¥ T like felomers

/ analysis is a ool that

can measure racism in
a person’s body.

" Wow. This has been
quite the night. I can't
believe it was only
yesterday that I was

complaining about a /
stupid grade that I got J.
on a test about this.

I am happy that
you had this

. revelation, Avni!




* While this has been quite the \
adventure, you now have
permission to dream about
something else.

Thanks, Clock. I will, but
also know that I have a
deeper appreciation for
what I am learning about
in my biclogy class right
- now. I redlize that it is
L relevant fo some of the
\ most important social :
issues. i




