Tracing the Past to Prevent Disease in the Future




[K]utations in hundreds of genes are associated
with high risk for disease. Genes such as APC, ATM,
BRCA1, BRCA2, MLH 1, PALB2, TP53, and many others
play a role in cancer. Genes such as LDLR, LMNA,

MYH?7, and many others play a role in heart conditions.
For every gene, hundreds to thousands of possible
mutations can cause malfunctions, increasing disease
risk.

When people know they have a mutation, they can
often reduce their risk. They can work with doctors or
make lifestyle changes to prevent disease or catch it early.
But many people don’t have that chance. They don’t find
out they have a mutation until they already have the
disease.

People can find out about genetic risk before disease
develops if family members who already know tell them
about it. Once a person learns that a disease runs in their
family, they can get genetic testing and choose
preventative steps that are right for them.

This story illustrates how connecting with genetic
relatives when there’s a known mutation in the family
can help reduce disease risk. And save lives.



Connecting the Dots
W [ don't like emailing strangers!
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Must be important.
Sis never calls me

at work.

Oh, Wendy, |

V' just learned | have
cancer! We need to
talk in person.




I’'m so sorry you
have cancer, sis! Thank you, Wendy. But
the cancer doesn’t just

involve me.

| have a mutation in a gene called PALBZ. | know because my doctor
ordered genetic testing.

The gene’s job is to protect against tumors. We have two versions of the
gene, one inherited from our father and one from our mother. A copy of
each version works in every cell in our bodies. The copies protect their
own cell. They back each other up.

But one of my versions is mutated, so it can’t do its job. My whole life,
the other version was doing all the work. Then somehow, in a cell

in my breast, the copy of the working version
got damaged. And it had no backup! A tumor
was able to grow. | got the mutated version
from Mom or Dad. It’s hereditary.
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How can that be? Neither
of them had cancer.




| didn’t inherit the disease. | inherited a broken backup system,
which made it more likely I'd get the disease. Whichever parent | got
it from, their working copies were never badly damaged.

!/ Mom’s dad had pancreatic cancer.
Maybe he had the mutation?

Grandpa i
That would make sense! People only ;22? e
pass one version to each of their WJ@é &~
children—and it's a random, 50-50 @I‘%’M
chance which one each child gets. If one pilsz |\ Cokz
of Grandpa’s versions was mutated, Mom g @4@@
had a 50-50 chance to get it. And if she / \

? ?
inherited the broken version ... -
Wendy o
...Then you had a 50%
chance of getting it from her
That means there’s a
50% chance | have it, too.

Sure does. Millions of people have a mutated
version that raises cancer risk. Most don’t know
they have it. | think you should get tested ASAP.
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And | did.




A week later. ..

You're probably a little
overwhelmed by all this.

I’m not sure of
what | should do.

I'll try to help.
Knowledge is
power.

Let’s start with
your family
history.

| have a list of known
cancers in the family.
And my sister’s genetic
test results.
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Thank you! Those are so helpful S
in determining if there’s a risk -
for inherited cancer.

-—e e
- —

Z
td
L




[t's a simple swab of the cheeks. And
results should be to you in a couple
of weeks. Then we can discuss
results after that back here.

Looking over
your family
history, |
would suggest
gehetic
testing.

Sounds like
a good plan
to me.

contacting

Sdise uss results.

Those numbers and
letters are code for
exactly where the
gehe mutated, and
how. It’s what
makes our family's
version different.
That’s our unique
variant of the gene.

Liz, | got my
gehetic test
back. Not the
result | was
hoping for!
What do all the
humbers after
the gene mean?




[ can’t believe | tested positive for that mutation! Will | get cancer? What
will happen to them if | do get cancer? And what if they have the
mutation, too? Will they get cancer?

And | wonder if there are others out there with this mutation besides us.

| want to help my family, but | don't know how! | hope when | meet with
the genetic counselor | can get some answers.

Now that you know you have a pathogenic variant of PALBZ, you can
take steps to prevent cancer.

You can get
mammograms more
frequently to catch
cancer early. You can
think about surgery to
remove your breasts
and ovaries.

[t’s possible to
significantly reduce
your risk.




You can protect your family, too. It’s called cascade testing.

When one person -
Tested positive for

finds out they mutation after
. getting a cancer H
have the variant, agnole Those relaﬂves. get ‘
they tell other tested. If they inherited
relatives. \' the variant, they can
prevent cancer with
Tested positive gcreehing or surgeries.
for mutation. tel
e ATt S Then those peprle ell
Tested cancer early. more relatives, and
negative
for S0 Oh.
mutation.
Tested positive
for mutation.
Tested positive for Mastectomy
mutation. Screening lowered cancer
now, planned surgery risk.
later. So far cancer-

Liz told you. You can tell your brother
and your cousins. And you can tell your
children when they are old enough.

[ don't like calling people with bad
news, but I'll do it if it helps my family.




Connecting the Family

I’'m so sorry you are going through this, Liz! I'm going to start
telling our family about the mutation risk.

| want to help, but | don't have
the energy now. | hope people
listen so they won't have to go
through this too!

" Yeah, | kind
of dread it.
But I'm
determined

ll start
with our
brother!

Leon, as you know, Liz has breast cancer. But what you
don’t know is, it is because she has an inherited mutation
in a PALBZ gene. | got tested and | also inherited the
mutation. You might just have inherited it too.

I’'m really sorry Liz has cancer. But maybe I'll worry
about the mutation if | have a daughter someday. |
really don’t want to think about it right now.




Ugh. I'm not sure | explained the risk very well.
Maybe from now on | should just send emails? Would
it be better to spell out the risk in black and white?

She hasn’t

replied. Should

| call her? Was she

offended by the email?
Maybe | phrased it all

wrong. Now what?!

| hate sending emails like this! This
is weird—I barely know my aunt.
But she should know about the
mutation.
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A week later. ..




Q/baf’s up, dear? 1\

I’m frustrated! Q

| tried reaching
out, but nobody
wants to listen!
| don’t know
what to do
now!

Maybe there’s
a group or an
organization
online that can
help? Worth a

try.

Relatives. Reduce
Inherited Disease
Risk.”

8 ) Connecep 1y
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Sign me up!




Alright! ConnectMyVariant found
someone with the same PALBZ
variant as me! And she

wants to chat with me online.

A few days later. ..

Hi, I'm Wendy.

Hi, I'm Alyssa. Great to meet you!

You know, your last hame is the
same as my mom’s maiden hame.

ST ——

There’s a good possibility we are related!

Somebody in the past was the first person with this specific
variant. They started the chain of passing it to their children.
We're likely both descendants of that person.

Let me share my family tree and we’ll see.




Hey, my great-grandparents are on your
tree! And their son—that’s my grandfather.

We're second cousins! Since we have the same variant, and we
have the same great-grandparents ... we must have both inherited
the variant from the same person. One of the ancestors we have
ih common.

| wonder
which of our great-
grandparents
passed it on
to us?
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