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INTRODUCTION TO
AUTOSOMAL
PEDIGREES
WORKSHEET

I n  t h e  s t u d y  o f
genetics, few tools are
as visually intuitive and
educationally  valuable
as the pedigree chart.
When  investigators
wish  to  understand
how a particular trait or
cond i t i on  passes
through generations of
a family, they turn to a
structured  diagram
that maps relationships
a n d  p h e n o t y p i c
o u t c o m e s .  A n

autosomal pedigrees
w o r k s h e e t  i s  a
dedicated  learning
resource  designed  to
h e l p  s t u d e n t s ,
clinicians,  and  genetic
counselors  practice
interpret ing  such
charts—specifically  for
traits  carried  on  the
a u t o s o m e s
(chromosomes  1–22)
rather  than  on  sex
c h r o m o s o m e s .
M a s t e r i n g  t h i s
worksheet  builds  a
f o u n d a t i o n  f o r
recognizing patterns of
inheritance,  predicting
risk  in  offspring,  and
app rec i a t i ng  the
complexity  of  human
genetics.
Whether you are a high
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school  biology student
e n c o u n t e r i n g
Mendelian  inheritance
for  the  first  time  or  a
medical  professional
refreshing  your  skills,
working  through  an
autosomal  pedigrees
worksheet  sharpens
your ability  to  deduce
g e n o t y p e s  f r o m
phenotypes .  Th i s
article  explores  every
f a c e t  o f  t h e s e
worksheets—from  the
underlying  genetic
principles  to  step-by-
step  problem-solving
strategies—so that you
can  approach  any
p e d i g r e e  w i t h
confidence.

UNDERSTANDING
AUTOSOMAL
INHERITANCE

B e f o r e  y o u  c a n
complete an autosomal
pedigrees  worksheet,
you  must  first
unde r s tand  wha t
“ a u t o s o m a l

inheritance”  means.
Every  human  inherits
two  copies  of  each
autosome—one  from
the  mother  and  one
from the father. Traits
determined  by  genes
on these chromosomes
are  called  autosomal
traits. They follow two
main  inher i tance
modes:

Autosomal
dominant: Only
one dominant
allele is needed
to express the
trait. If an
individual
inherits the
dominant allele
from either
parent, they will
show the trait. In
pedigrees,
dominant traits
appear in every
generation and
are passed from
an affected
parent to roughly
half of their
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children.
Autosomal
recessive: Two
copies of the
recessive allele
are required for
the trait to be
expressed.
Carriers
(heterozygotes)
do not show the
trait but can pass
it to offspring.
Recessive traits
often skip
generations and
may appear
when two
carriers have
children.

Distinguishing between
these two modes is the
primary  objective  of
a n y  a u t o s o m a l
pedigrees  worksheet.
O n c e  a  s t u d e n t
r e c o g n i z e s  t h e
h a l l m a r k
patterns—such  as
equal  occurrence  in
males and females, no
sex  linkage,  and  the

presence  of  affected
individuals  in  both
s e x e s — t h e y  c a n
confidently  label  the
inheritance  pattern.

PURPOSE OF
AUTOSOMAL
PEDIGREES
WORKSHEETS

A n  a u t o s o m a l
pedigrees worksheet
s e r v e s  m u l t i p l e
e d u c a t i o n a l  a n d
practical  purposes.  At
its  core,  it  transforms
theoretical  genetic
ru les  into  appl ied
reasoning.  Here  are
the key reasons these
worksheets  are  widely
used:

Visual pattern1.
recognition:
Repeating
exercises with
pedigree charts
trains the eye to
spot dominant
vs. recessive
patterns quickly.
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Genotype2.
deduction:
Students learn to
infer whether an
individual is
homozygous
dominant,
heterozygous, or
homozygous
recessive based
on their position
in the family tree
and the
phenotypes of
relatives.
Probability3.
calculation:
Many worksheets
include questions
like “What is the
chance that the
next child will be
affected?” which
require applying
Mendelian ratios.
Understanding4.
carrier status:
Recessive allele
carriers are
invisible in the
phenotype, but
worksheets force

students to
deduce their
presence from
the appearance
of affected
offspring.
Preparation for5.
genetic
counseling:
Real-world
counselors use
pedigree analysis
to advise families
about recurrence
risks, making
worksheet
practice
invaluable.

By  comple t ing  an
autosomal  pedigrees
worksheet,  a  learner
t r a n s i t i o n s  f r o m
passive  reading  to
active problem-solving,
solidifying  concepts
that  are  otherwise
abstract.

HOW TO READ AN
AUTOSOMAL
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PEDIGREE

Every  pedigree  chart
follows a  standardized
s e t  o f  s y m b o l s .
Familiarizing  yourself
with  these  symbols  is
essential  before  you
attempt  a  worksheet.

Standard
Symbols

Squares
represent males.
Circles
represent
females.
A shaded
(filled) shape
indicates an
individual
showing the trait
in question.
An unshaded
(empty) shape
indicates an
individual not
showing the trait.
A half-shaded
shape

sometimes
denotes a carrier
(more common
in recessive trait
worksheets).
Horizontal lines
connect mating
pairs.
Vertical lines
connect parents
to children.
Roman
numerals (I, II,
III) label
generations from
oldest to
youngest.
Arabic
numbers (1, 2,
3) label
individuals within
a generation.

Generatio
ns and
Relations
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hips
A  typical  autosomal
pedigrees  worksheet
presents three to four
genera t ions .  The
topmost generation (I)
usually  includes  the
grandparents.  Below
them are their children
( g e n e r a t i o n  I I ) ,
sometimes  with  their
spouses,  and  then
grandchildren  (III).
Some  worksheets
e x t e n d  t o  g r e a t -
grandchildren  (IV).  By
t r a c i n g  t h e  t r a i t
t h r o u g h  t h e s e
generations,  you  can
identify  patterns  such
as vertical transmission
(common  in  dominant
traits)  or  horizontal
clusters  (common  in
recessive  traits  where
siblings  are  affected
but  parents  are  not).

COMMON

PATTERNS IN
AUTOSOMAL
PEDIGREES

R e c o g n i z i n g  t h e
pattern  is  the  most
important skill  that an
autosomal  pedigrees
worksheet  aims  to
develop. Below are the
two  classic  patterns
with  examples.

Autosom
al
Dominant
Pattern
I n  a n  a u t o s o m a l
dominant pedigree, the
t r a i t  a p p e a r s
frequently and in every
generation. Key clues:

Every affected
person has at
least one
affected parent.
Males and
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females are
equally likely to
be affected.
If one parent is
affected,
approximately
half of the
children will be
affected
(assuming the
parent is
heterozygous).
Unaffected
individuals do
not transmit the
trait to their
children.

A n  e x a m p l e :  a
worksheet might show
a grandfather (I-1) with
a  rare  condition.  He
passes it to two of his
three children (II-2 and
II-3), and one of those
children  passes  it  to
their  son  (III-1).  The
pattern  is  clear  and
follows  a  vertical  line
th rough  mu l t i p l e
generations.

Autosom
al
Recessive
Pattern
Autosomal  recessive
traits  often  appear  in
s i b l i n g s  w i t h o u t
a p p e a r i n g  i n  t h e
parents.  Important
clues:

The trait often
skips
generations.
li>Affected
individuals may
have two
unaffected
carrier parents.

Males and
females are
equally affected.
Consanguinity
(related parents)
increases the
chance of
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expression.
If both parents
are carriers,
roughly 25% of
children are
affected, 50%
are carriers, and
25% are
unaffected non-
carriers.

In a typical worksheet,
y o u  m i g h t  s e e
unaffected parents (II-3
and II-4) who have one
affected  daughter
(III-2). This implies both
parents  are  carriers.
T h e  m a t e r n a l
grandparents  (I-1  and
I-2) might include one
c a r r i e r  a n d  o n e
homozygous  normal,
depend ing  on  the
pattern.

STEP-BY-STEP
GUIDE TO
COMPLETING AN
AUTOSOMAL
PEDIGREES

WORKSHEET

Here  is  a  systematic
approach  that  works
f o r  a l m o s t  a n y
autosomal  pedigrees
worksheet.  Fol low
these  steps  for  each
p r o b l e m  y o u
encounter.

Step 1:
Identify
the Trait
as
Dominant
or
Recessive
Look  for  affected
indiv iduals  whose
p a r e n t s  a r e  b o t h
unaffected.  If  you  see
such a  case,  the trait
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must  be  recessive
(because  a  dominant
allele  would  have  to
come from at least one
parent).  Conversely,  if
you  see  that  every
affected person has an
affected  parent,  the
trait is likely dominant.
Also check if  the trait
a p p e a r s  i n  e v e r y
generation  (dominant)
or  skips  generations
(recessive).

Step 2:
Assign
Genotype
s to
Known
Individual

s
Start  with  individuals
whose  genotypes  are
immediately obvious:

Affected
recessive
individuals:
They must be
homozygous
recessive (aa).
Unaffected
individuals
with an
affected child
(recessive):
They must be
carriers (Aa) if
the trait is
recessive,
because they
contributed a
recessive allele
to the child.
Affected
dominant
individuals: If
they are children
of an unaffected
parent, they
must be
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heterozygous
(Aa) because
they could not
receive a
dominant allele
from the
unaffected
parent (who is
aa). If both
parents are
affected, the
child could be AA
or Aa—but for
worksheet
problems,
assume simple
dominance
unless stated
otherwise.

Step 3:
Deduce
Unknown
Genotype

s from
Family
Relations
hips
U s i n g  t h e  k n o w n
genotypes, deduce the
genotypes  of  other
i n d i v i d u a l s .  F o r
example,  if  you  have
an  affected  recessive
child  (aa)  and  both
parents are unaffected,
both  parents  must  be
A a .  I f  a  p a r e n t  i s
affected by a dominant
trait  and  the  child  is
unaffected,  the  parent
must  be  heterozygous
(Aa) because the child
received an a from the
affected parent.

Step 4:
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Answer
the
Workshee
t

Questions
Most  worksheets  ask
specific  questions  such
as:

“What is the
mode of
inheritance?”
(dominant or
recessive)
“Provide the
genotype for
individual II-3.”
“If individual III-1
marries a
homozygous
normal person,
what is the
probability their
first child will be
affected?”

F o r  p r o b a b i l i t y
quest ions,  draw  a
Punnett  square  based
on the genotypes you
d e t e r m i n e d .  F o r
example, if  an affected
dominant  individual
(Aa) marries a normal
(aa), the chance of an
affected child is 50%. If
two  car r ie rs  fo r  a
recessive  trait  (Aa  x
Aa) have children, the
chance  of  an  affected
child  is  25%.

Step 5:
Check for
Consisten
cy
After  you  fill  in  all
genotypes,  verify  that
t h e  p a t t e r n  y o u
assigned makes sense
for  every individual.  If
you  find  a
contradiction  (e.g.,  a
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child  with  a  genotype
that cannot come from
the  pa ren t s ) ,  r e -
evaluate your mode of
inheritance  or  your
genotype assignments.

TIPS FOR
TEACHERS AND
STUDENTS USING
AUTOSOMAL
PEDIGREES
WORKSHEETS

W h e t h e r  y o u  a r e
teaching  a  genetics
unit  or  studying  on
y o u r  o w n ,  t h e s e
s t r a t e g i e s  w i l l
maximize  learning
from  an  autosomal
pedigrees worksheet.

For
Teachers

Start with
simple three-
generation
charts that
clearly illustrate

either dominant
or recessive
patterns before
mixing both in
advanced
worksheets.
Use color
coding: Having
students shade
affected
individuals with a
specific color
helps with visual
pattern
recognition.
Incorporate
real-life
examples such
as albinism
(recessive),
Huntington’s
disease
(dominant), or
cystic fibrosis
(recessive) to
make the
content relevant.
Include
questions that
require
justification:
Instead of just
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asking for a
genotype, ask
“Why do you
think individual
II-4 is a carrier?”
This promotes
deeper
reasoning.
Gradually
introduce
uncertainty:
Some
worksheets can
include
individuals with
unknown
phenotypes (e.g.,
deceased or
untested) to
simulate real
genetic
counseling
scenarios.

For
Students

Memorize the
key axioms: “If
two unaffected

parents have an
affected child,
the trait is
recessive” and
“If an affected
parent has an
unaffected child,
the parent must
be heterozygous
for a dominant
trait.”
Label each
individual as
you go: Write
tentative
genotypes in
pencil until you
are sure of the
pattern.
Practice with
multiple
worksheets:
Repetition is the
fastest way to
internalize
pattern
recognition.
Many free
resources are
available online.
Work in pairs:
Discussing
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reasoning with a
classmate helps
catch errors and
clarifies thought
processes.

REAL-WORLD
APPLICATIONS OF
AUTOSOMAL
PEDIGREE
ANALYSIS

The skills you develop
from  an  autosomal
pedigrees  worksheet
extend far beyond the
classroom.  Genetic
c o u n s e l o r s ,  f o r
example,  spend  much
o f  t h e i r  t i m e
cons t ruc t ing  and
interpreting  pedigrees.

A  couple  planning  a
pregnancy may consult
a counselor because a
rare  genetic  disorder
runs in the family. The
c o u n s e l o r  u s e s
pedigree  analysis  to
determine the mode of
inheritance,  estimate
the  couple’s  carrier
status,  and  calculate
the  probability  that
the i r  ch i ld  wi l l  be
affected.
In  medical  genetics,
clinicians use pedigree
charts  to  diagnose
hereditary  syndromes.
For  instance,  a  family
h i s t o ry  o f  b reas t
cancer  may


