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G
e
n
e
t
i
c
s
 
a
nd
 
<INSERT>
 
D
i
s
e
a
s
e
:
 
W
h
a
t
’
s
 
t
h
e
 
C
o
n
n
e
c
t
i
o
n
?
) (
W
hat
 
Is
 
a
 
Gene
 
and
 
W
hat
 
Are
 
Genetic
 
M
ut
a
tions
?
G
e
n
es
 
are
 
t
h
e
 
m
ateria
l
 
of
 
here
d
ity
,
 
passe
d
 
do
w
n
 
t
h
r
ou
g
h
 
ge
n
erati
on
s
 
f
r
om
 
p
are
n
ts
 
t
o
 
ch
i
ld
re
n.
 
T
hese
 
i
nh
erite
d
 
bits
 
of
 
DN
A
 
d
eter
m
i
n
e
 
many
 
of
 
t
h
e
 
b
od
y
’
s
 
traits
 
—
 
visib
l
e
 
f
eat
u
res
 
s
uch
 
as
 
eye
 
co
l
o
r
 
as
 
we
ll
 
as
 
i
n
visib
l
e
 
o
nes
,
 
like
 
an
 
i
nd
ivi
du
a
l’
s
 
risk
 
of
 
d
isease
.
 
Wh
i
l
e
 
we
 
all
 
h
ave
 
t
h
e
 
sa
m
e
 
types
 
of
 
ge
n
es
,
 
s
om
e
 
pe
o
ple
 
h
ave
 
ch
a
n
ges
 
in
 
a
 
gene
’
s
 
sequen
c
e
,
 
w
h
i
ch
 
are
 
c
a
ll
e
d
 
ge
n
eti
c
 
m
utati
o
ns
.
) (
C
a
n
 
I
 
G
e
t
 
T
e
s
t
e
d
 
f
o
r
 
<INSERT>
 
Genetic
 
M
ut
a
tions
?
G
e
n
eti
c
 
testi
n
g
 
m
ay
 
be
 
avai
l
ab
l
e
 
as
 
part
 
of
 
a
 
resear
ch
 
stu
d
y
,
 
o
r
 
t
h
r
ou
g
h
 
y
ou
r
 
doc
t
o
r
’
s
 
offi
c
e
 
 
o
r
 
an
 
onl
i
n
e
 
service.
 
Wh
i
ch
 
ge
n
es
 
are
 
teste
d
 
and
t
h
e
 
co
sts
 
will
 
vary.
 
If
 
y
o
u
 
are
 
i
n
tereste
d
 
in
 
ge
n
eti
c
 
testi
n
g
,
 
speak
 
with
 
y
ou
r
 
doc
t
o
r
 
and
 
a
 
ge
n
eti
c
 
co
unsel
o
r
,
 
an
 
expert
 
w
ho
 
c
an
 
pr
o
vi
d
e
 
guidance
 
o
n
 
t
h
e
 
testi
n
g
 
pr
oc
ess
 
and
 
help
 
y
o
u
 
und
ersta
nd
 
w
h
at
 
y
ou
r
 
res
ul
ts
 
m
ea
n
 
fo
r
 
y
o
u
 
and
 
y
ou
r
 
f
a
m
i
l
y
.
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A
re
 
T
here
 
G
ene
t
i
c
 
Mu
t
a
t
i
o
n
s
 
Re
l
ate
d
 
to
 
<INSERT>
 
D
isease
?
Sc
i
en
tists
 
have
 
i
d
e
n
tifie
d
 
several
 
geneti
c
 
m
utati
o
ns
 
that
 
are
 
ass
oc
iate
d
 
with
 
an
 
i
nc
rease
d
 
risk
 
of
 d
evel
o
ping
<INSERT>
 
d
isease
.
 
Still,
 
onl
y
 
ab
o
ut
 
XX 
 
per
c
e
n
t
 
of
 
XX 
 
c
ases
 
are
 
directly
 
relate
d
 
t
o
 
a
 
ge
n
eti
c
 
m
utati
o
n
,
 
and
 
mo
st
 
m
utati
o
ns
 
ass
oc
iate
d
 
with
 
<INSERT>
onl
y
 
raise
 
risk
 
a
 
small
 
a
moun
t
.
 
In
 
o
t
h
er
 
w
o
r
d
s
,
 
n
o
 
known
 
m
utati
o
n
 
c
arries
 
a
 
100
 
per
c
e
n
t
 
ch
a
nc
e
 
of
 
c
a
u
si
n
g
 
Parki
n
s
on’
s
.
) (
Ho
w
 
C
an
 
I
 
He
l
p
 
Advan
c
e
 
<INSERT>
 
G
ene
t
i
c
 
Resear
c
h
?
No
 
m
atter
 
w
h
et
h
er
 
y
o
u
 
h
ave
 
<INSERT
>
 
 
a
 
family
 
m
e
m
ber
 
with
 
<INSERT>
o
r
 
a
 
<INSERT>
 
 
ass
oc
iate
d
 
ge
n
eti
c
 
m
utati
o
n
,
 
y
o
u
 
c
an
 help
 
p
u
s
h
 
breakt
h
r
ou
g
h
s
 
in
 
<INSERT>
 
ge
n
eti
c
s
 
fo
rwar
d.
 
Clinical
 
st
ud
ies
 
n
ee
d
 
v
o
lunteers
,
 
b
o
t
h
 
with
 
and
 
wit
hou
t
 
<INSERT>
 
t
o
 
help
 
resear
ch
ers
 
learn
 
ab
o
ut
 
t
h
e
 
ge
n
es
 
linked
 
t
o
 
<INSERT>
 
 
h
o
w
 
t
h
ey
 
i
n
ter
ac
t
 
with
 
o
t
h
er
 
ge
n
es
 
and
 
e
n
vir
onm
e
n
ta
l
 
fac
t
o
rs
 
t
o
 
c
a
u
se
 
d
isease
,
 
and
 
h
o
w
 
t
h
ey
 
could
 
be
 
targete
d
 
t
o
 
treat
 
d
isease
.
) (
Ho
w
 
C
an
 
Geneti
c
s
 
He
l
p
 
Advan
c
e
 
<INSERT>
 
D
i
se
a
se
 
Rese
a
r
c
h
?
G
e
n
es
 
dire
c
t
 
cells’
 
activities
 
and
 
the
 
pr
oduc
ti
on
 
of
 
p
r
o
tei
n
s
,
 
w
h
i
ch
 
are
 
the
 
b
od
y
’
s
 
w
o
rker
 
mol
e
cul
es
.
 
B
u
t
 
ge
n
es
 
also
 
c
an
 
guide
 
resear
ch
ers
 
t
o
 
new
 
understandings
 
of
 
<INSERT>
and
 
treat
m
e
n
ts
 
t
o
 
s
lo
w
 
o
r
 
st
o
p
 
disease
 
p
r
o
gressi
on.
 
G
e
n
eti
c
 
resear
ch
 
is
 
like
 
d
ete
c
tive
 
w
o
rk
:
 
find
 
a
 
mu
tati
on,
 
figure
 
out
 
how
 
it
 
leads
 
to
 
<INSERT>
 
and
 
then
 
develop
 
a
 
t
h
era
p
y
 
t
o
 
correct
 
o
r
 
off
set
 
that
 
change.
 
Such
 
treat
m
e
n
ts
 
could
 
potentially
 
s
lo
w
 
o
r
 
st
o
p
 
disease
 
p
r
o
gressi
on
 
in
 
all
 
pe
o
ple
 
with
 
<INSERT>
no
t
 
j
u
st
 
t
ho
se
 
with
 
ge
n
eti
c
 
mu
tati
on
s
.
) (
H
o
w
 
C
a
n
 
I
 
F
i
n
d
 
Cl
i
n
i
c
a
l
 
T
r
i
a
l
s
 
and
 
S
tud
i
es
 
t
o
 
He
l
p
 
Advan
c
e
 
<INSERT>
 
G
ene
t
i
c
 
Resear
c
h
?
Register
 
for
 
<INSERT>
T
he
 
<INSERT>
onl
i
n
e
 
clinical
 
m
at
ch
i
n
g
 t
oo
l 
and
 
i
nc
lude
 
y
ou
r
 
geneti
c
 
i
nfo
r
m
ati
on.
  
Visit
 
www
.
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to
 
r
e
g
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