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142 Human
Genetic

Disorders
Worksheet
Answers

Understan
ding the
Fundament
als of
Human
Genetic
Disorders

Genetics  is  the
blueprint of life. It
dictates everything
from  the  color  of
our  eyes  to  our

predisposition  for
certain  diseases.
When  students
e n c o u n t e r  a
resource  t i t led
" 1 4 2  H u m a n
Genetic  Disorders
W o r k s h e e t
Answers , "  the
i m m e d i a t e
reaction is often to
look  for  qu ick ,
correct  responses.
However,  the  true
value  of  such  an
educational  tool



l i e s  no t  i n  t he
a n s w e r s
themselves, but in
the  j ou rney  o f
understanding  the
u n d e r l y i n g
b i o l o g i c a l
m e c h a n i s m s .
Human  genetic
d i s o r d e r s  a r e
c a u s e d  b y
abnormalities in an
i n d i v i d u a l ' s
genome.  These
abnormalities  can
r a n g e  f r o m  a
single  mutation  in
one  gene  to  the
a d d i t i o n  o r
subtraction  of  an
e n t i r e
chromosome.  To
m a s t e r  t h i s
subject,  one  must
m o v e  b e y o n d
memorization  and
into  the  realm  of
application.  This
article serves as a
c o m p r e h e n s i v e
companion to that

worksheet, offering
deep  insights  into
the most  common
d i s o r d e r s ,
expla in ing  the
p a t t e r n s  o f
inheritance,  and
p r o v i d i n g  t h e
c o n c e p t u a l
answers  that  will
help  you  succeed
in your studies.

The
Spectrum
of Genetic
Disorders

Genetic  disorders
a r e  b r o a d l y
categorized  based
o n  t h e  t y p e  o f
g e n e  o r
c h r o m o s o m e
affected.  When
working through a
w o r k s h e e t
c o v e r i n g  1 4 2
different
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conditions,  it  is
helpful  to  group
t h e m  i n t o
m a n a g e a b l e
categories.  The
th ree  p r imary
classifications
include  single-
gene  disorders,
c h r o m o s o m a l
disorders,  and
mult i fac tor ia l
d i s o r d e r s .
U n d e r s t a n d i n g
these categories is
the  first  step
toward  answering
any  question  on
the  worksheet.

Single-Gene
Disorders
(Mendelian
Inheritance)

These  disorders
a r e  c a u s e d  b y
mutat ions  in  a
single  gene  and
are  inherited  in
r e c o g n i z a b l e

patterns. The most
common  patterns
are  autosomal
d o m i n a n t ,
a u t o s o m a l
recessive, and X-
linked .  A  sol id
grasp  of  Punnett
s q u a r e s  a n d
pedigree  analysis
is  essential  for
t a c k l i n g  t h e
questions  related
t o  t h e s e
conditions.  The
" 1 4 2  H u m a n
Genetic  Disorders
W o r k s h e e t
Answers"  typically
requires  students
t o  p r e d i c t  t h e
p robab i l i t y  o f
offspring  inheriting
a  disorder  based
on  the  parents'
genotypes.

Autosomal
Dominant



Disorders

I n  a u t o s o m a l
d o m i n a n t
inheritance,  only
one  copy  of  the
mutant  allele  is
r e q u i r e d  t o
e x p r e s s  t h e
d i s o r d e r .  I f  a
parent  has  the
disorder, there is a
50%  chance  o f
passing it  to each
child, regardless of
s e x .  C o m m o n
examples  include
H u n t i n g t o n ' s
disease,  Marfan
syndrome,  and
F a m i l i a l
hypercholesterol
emia.  When  the
worksheet  asks
about Huntington's
disease,  the  key
answer  is  often
that  it  manifests
l a t e r  i n  l i f e ,
typically  after  the
r e p r o d u c t i v e

years, which allows
the  gene  to  be
passed  on  before
symptoms appear.

Autosomal
Recessive
Disorders

R e c e s s i v e
disorders  require
two  copies  of  the
mutant  gene  for
the  d i sease  to
manifest.  Carriers,
who have only one
copy, are typically
healthy.  The most
frequently  tested
disorders  in  this
category  include
Cystic  fibrosis,
S i c k l e  c e l l
disease ,  Tay-
Sachs  disease,
a n d
Phenylketonuria
(PKU). One of the
critical concepts in
the  worksheet
answers  i s  the
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carrier  frequency.
For  example,  in
the case of Cystic
fibrosis,  the
answer  regarding
i n h e r i t a n c e
patterns  of ten
revolves  around
the  fact  that  two
carr iers  have  a
25%  chance  o f
having  an  affected
child.  Additionally,
the worksheet may
a s k  a b o u t  t h e
specific  molecular
mechanism—such
as  the  defective
CFTR  protein  in
Cystic  fibrosis  or
t h e  a b n o r m a l
hemog lob in  in
Sickle cell disease.

X-Linked
Recessive
Disorders

These  disorders
a r e  c a u s e d  b y
mutations on the X

c h r o m o s o m e .
Because  males
have  only  one  X
chromosome,  they
a r e  m o r e
f r e q u e n t l y
affected.  Classic
examples  include
Hemophilia A and
D u c h e n n e
M u s c u l a r
Dystrophy .  A
typical question on
the  worksheet
might  ask  why
f e m a l e s  a r e
usually  carriers
r a t h e r  t h a n
affected.  The
correct  answer
revolves  around
the  concept  of  X-
c h r o m o s o m e
inactivation  and
the presence of  a
second,  healthy  X
chromosome  in
females.  When
p r o v i d i n g  t h e
a n s w e r  f o r
D u c h e n n e



M u s c u l a r
Dystrophy,  it  is
e s s e n t i a l  t o
mention  that  the
gene  codes  for
d y s t r o p h i n ,  a
protein  critical  for
muscle integrity.

Chromosomal
Disorders

C h r o m o s o m a l
disorders  result
from an alteration
in  the  number  or
s t r u c t u r e  o f
c h r o m o s o m e s .
These  are  often
vis ib le  under  a
microscope  and
are not inherited in
t h e  s a m e
p r e d i c t a b l e
manner  as  single-
gene  disorders.
The  "142  Human
Genetic  Disorders
W o r k s h e e t
Answers" will likely
c o v e r

nondisjunction,
which is the failure
of chromosomes to
separate  properly
during  meiosis.

Aneuploidy

This  refers  to  an
abnormal  number
of  chromosomes.
The most common
a n e u p l o i d y  i n
humans  is  Down
s y n d r o m e
(Trisomy 21). The
worksheet may ask
fo r  t he  cause ,
w h i c h  i s  t h e
presence  of  an
e x t r a  c o p y  o f
chromosome  21.
O t h e r  k e y
a n e u p l o i d i e s
include  Turner
syndrome  (45,
X),  Klinefelter
syndrome  (47,
X X Y ) ,  a n d
T r i s o m y  1 8
( E d w a r d s
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syndrome) .  A
c o m m o n  t e s t
question  involves
understanding why
the  incidence  of
Down  syndrome
increases  wi th
maternal age. The
answer  relates  to
the  p ro longed
arrest of oocytes in
prophase  I,  which
increases  the  risk
of  nondisjunction
a s  t h e  m o t h e r
ages.

Structural
Chromosome
Abnormalities

These  i nc lude
d e l e t i o n s ,
d u p l i c a t i o n s ,
inversions,  and
translocations. Cri-
d u - c h a t
syndrome  i s  a
classic example of
a  d e l e t i o n ,
specifically  on  the

s h o r t  a r m  o f
chromosome  5.
The answer on the
worksheet  should
highlight  that  the
characteristic high-
pitched cry is due
t o  l a r y n g e a l
m a l f o r m a t i o n .
U n d e r s t a n d i n g
t r a n s l o c a t i o n s ,
s u c h  a s  t h e
P h i l a d e l p h i a
c h r o m o s o m e
found  in  Chronic
M y e l o g e n o u s
Leukemia,  is  also
c r i t i c a l  f o r
a d v a n c e d
questions.

Multifactorial
and
Mitochondrial
Disorders

Not  a l l  genet ic
disorders  follow
simple  Mendelian
r u l e s .
Mul t i fac to r ia l



disorders,  such
as  Cleft  palate,
N e u r a l  t u b e
defects, and Type
2  diabetes,  are
c a u s e d  b y  a
combination  of
g e n e t i c
predisposition  and
e n v i r o n m e n t a l
f a c t o r s .  T h e
worksheet answers
for  these types of
questions  should
emphas ize  the
c o m p l e x i t y  o f
inheritance  and
the role of lifestyle
and  exposure .
A d d i t i o n a l l y ,
Mitochondr ia l
disorders  a re
i n h e r i t e d
exclusively  from
the  mother ,  as
mitochondria  are
passed on through
the egg cytoplasm.
Leber's  hereditary
optic  neuropathy
( L H O N )  i s  a

common  example
tested in advanced
g e n e t i c s
worksheets.

Key
Answers to
Common
Worksheet
Questions

To  effectively
navigate  the  "142
Human  Genetic
D i s o r d e r s
W o r k s h e e t
Answers , "  i t  i s
helpful  to  address
the most  common
question  types.
H e r e  i s  a
breakdown  of  the
typical  answers
you would need to
provide for a high-
scoring result.
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Pedigree
Analysis

A  significant
por t i on  o f  any
g e n e t i c s
worksheet involves
interpreting  family
t r e e s .  W h e n
a n a l y z i n g  a
ped ig ree ,  you
must  determine
t h e  m o d e  o f
inheritance.  Key
indicators  for
a u t o s o m a l
dominant  include
the trait appearing
i n  e v e r y
generation  and
affected
individuals  having
a t  l e a s t  o n e
affected  parent.
Key  indicators
for  autosomal
recessive  include
the  trait  skipping
generations  and
appearing  equally
i n  m a l e s  a n d

f e m a l e s .  K e y
indicators for X-
linked  recessive
i n c l u d e  m o r e
m a l e s  b e i n g
affected  than
females,  and  the
trait  being  passed
from  an  affected
male  through  his
carrier  daughters
to  his  grandsons.
The  worksheet
answer  will  often
requ i re  you  to
label  genotypes
(AA,  Aa,  aa)  or
(XAXa, XaY) for each
individual  on  the
pedigree.

Karyotype
Analysis

Another  standard
sec t i on  o f  t he
worksheet involves
a n a l y z i n g  a
k a r y o t y p e — a
p i c t u r e  o f  a
p e r s o n ' s



chromosomes. You
will  be  asked  to
iden t i f y  i f  t he
karyotype  is  male
or  female .  The
answer lies  in  the
sex chromosomes:
XX for  female,  XY
for  male.  You  will
a l s o  n e e d  t o
i d e n t i f y  a n y
c h r o m o s o m a l
abnormalities.  For
instance,  if  there
are three copies of
chromosome  21,
t h e  a n s w e r  i s
T r i s o m y  2 1
( D o w n
syndrome) .  I f
there is a single X
chromosome  with
no  second  sex
chromosome,  the
answer  is  Turner
syndrome  (45,
X).

Genetic

Testing and
Counseling

Modern  genetics
worksheets  often
include ethical and
practical questions
abou t  gene t i c
testing.  Common
answers  include
the  purpose  o f
amniocentesis
and  chorionic
villus  sampling
(CVS) for prenatal
d iagnosis .  The
worksheet may ask
w h y  s o m e o n e
w o u l d  s e e k
g e n e t i c
counseling.  The
c o m p r e h e n s i v e
answer  involves
a s s e s s i n g
recurrence  risks
for families with a
history  of  genetic
d i s o r d e r s ,
d iscuss ing  the
implications of test
r e s u l t s ,  a n d
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p r o v i d i n g
emotional support.
The answer should
also  address  the
l i m i t a t i o n  o f
g e n e t i c
test ing—that  a
posi t ive  result
does  not  always
p r e d i c t  t h e
sever i ty  of  the
disease, a concept
known as variable
expressivity.

Detailed
Insight
into 142
Disorders

While  listing  all
142 disorders here
is  impract ica l ,
understanding  the
common  threads
that connect them
is  the  key  to  the
worksheet.  The
disorders  can  be

grouped  by  the
s y s t e m s  t h e y
affect.

Hematological
and Metabolic
Disorders

This  i s  a  major
category  on  the
worksheet.  Sickle
cell  disease  is  a
hemoglobinopathy
t h a t  p r o v i d e s
r e s i s t a n c e  t o
malaria in carriers,
a  classic  example
of  heterozygote
a d v a n t a g e .
Hemophilia  is  a
bleeding  disorder
c a u s e d  b y  a
deficiency  in
clotting  factors.
Phenylketonuria
( P K U )  i s  a
metabolic  disorder
t h a t  c a n  b e
managed  through
diet—the  answer
on  the  worksheet



must  stress  the
a v o i d a n c e  o f
p h e n y l a l a n i n e .
Gaucher  disease
and  Tay-Sachs
d i s e a s e  a r e
lysosomal  storage
disorders  where
the  body  cannot
break down certain
fats,  leading  to
cellular damage.

Neurological
and Muscular
Disorders

H u n t i n g t o n ' s
d i s e a s e  i s  a
neurodegenerative
disorder with a late
onset.  Fragile  X
syndrome  is  the
m o s t  c o m m o n
inherited  cause  of
i n t e l l e c t u a l
disability  and  is
l i n k e d  t o  a
t r i n u c l e o t i d e
repeat  expansion.
M y o t o n i c

dystrophy  and
D u c h e n n e
M u s c u l a r
Dystrophy  are
muscular disorders
that the worksheet
wi l l  f requent ly
c o n t r a s t .  T h e
crit ical  answer
r e g a r d i n g
Duchenne is its X-
linked  recessive
inheritance  and
the absence of the
dystrophin protein,
leading  to  muscle
degeneration.  For
Spinal  Muscular
Atrophy  (SMA),
t h e  a n s w e r
i n v o l v e s  t h e
delet ion  of  the
SMN1  gene.

Connective
Tissue and
Skeletal
Disorders

M a r f a n
syndrome  is  an
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a u t o s o m a l
dominant  disorder
affecting  the
fibrillin  protein,
lead ing  to  ta l l
stature, long limbs,
a n d  a o r t i c
a n e u r y s m s .
O s t e o g e n e s i s
imperfecta,  also
known  as  brittle
bone  disease,  is
another connective
tissue  disorder
c a u s e d  b y
defective  collagen
production.  The
worksheet may ask
about  the  genetic
heterogeneity  of
these  conditions,
m e a n i n g  t h a t
m u t a t i o n s  i n
different genes can
produce the same
or  similar  clinical
picture.

Mastering
the
Answers:
Beyond
Rote
Memorizati
on

The  "142  Human
Genetic  Disorders
W o r k s h e e t
Answers"  is  not
just a list of facts;
i t  i s  a  m a p  o f
human biology. To
truly  master  the
content,  you must
understand  the
r e l a t i o n s h i p
between  genotype
and  phenotype.
W h e n  t h e
worksheet  asks
about incomplete
dominance  o r
c o d o m i n a n c e ,
y o u  a r e  b e i n g



tested on how the
m o l e c u l a r
i n te rac t i on  o f
alleles  affects  the
physical  outcome.
For  example,  the
codominance  of
the A and B alleles
in  the  ABO  blood
g r o u p  s y s t e m
r e s u l t s  i n  t h e
expression of both
antigens. Similarly,
the  incomplete
dominance seen in
f a m i l i a l
hypercholesterole
m i a  r e s u l t s  i n
i n t e r m e d i a t e
s e v e r i t y  i n
h e t e r o z y g o t e s
c o m p a r e d  t o
homozygotes.

The Role of
Mutations

Eve ry  gene t i c
disorder  begins
with  a  mutation.
The worksheet will

t e s t  y o u r
k n o w l e d g e  o f
mutation  types.
Point  mutations
can  be  missense
(chang ing  one
amino  acid,  as  in
s i c k l e  c e l l ) ,
nonsense (creating
a  stop  codon),  or
silent  (no  effect).
F r a m e s h i f t
m u t a t i o n s ,
c a u s e d  b y
i n s e r t i o n s  o r
deletions, alter the
ent i re  read ing
frame downstream
of  the  mutation.
For  disorders  like
F r a g i l e  X
syndrome  and
H u n t i n g t o n ' s
d i s e a s e ,  t h e
m u t a t i o n  i s  a
t r i n u c l e o t i d e
r e p e a t
expansion.  The
a n s w e r  m u s t
i n c l u d e  t h e
c o n c e p t  o f
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anticipation, where
the severity of the
disorder  increases
and  the  age  o f
onset decreases in
s u c c e s s i v e
generations due to
the  expansion  of
these  repeats.

Conclusion

Navigat ing  the
" 1 4 2  H u m a n

Genetic  Disorders
W o r k s h e e t
A n s w e r s "  i s  a
challenging  but
r e w a r d i n g
academic exercise.
I t  r e q u i r e s  a
synthesis  of  basic
biology,  molecular
g e n e t i c s ,  a n d
clinical  medicine.
By  understanding
the  core  concepts
o f  M e n d e l i a n
inheritance


