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Autosomal Pedigrees Worksheet Answers

Introduction: Decoding the Language of Inheritance

Genetics can sometimes feel like a foreign language, filled with symbols, abbreviations, and diagrams
that seem daunting at first glance. Among the most common tools used to visualize how traits pass
through  generations  is  the  pedigree  chart.  When  these  charts  focus  on  traits  located  on
autosomes—the  non-sex  chromosomes—they  become  autosomal  pedigrees.  For  many  biology
students, the task of analyzing such charts is a rite of passage, often accompanied by a worksheet
that asks them to determine inheritance patterns, assign genotypes, and predict outcomes. The
phrase  "Autosomal  Pedigrees  Worksheet  Answers"  represents  more  than  just  a  set  of  correct
solutions;  it  signifies  the  bridge  between  confusion  and  clarity  in  understanding  basic  genetic
principles.

This article is designed to be your comprehensive guide to mastering autosomal pedigree analysis.
We will explore everything from the fundamental symbols and rules to the step-by-step process of
interpreting a chart, all while keeping the language natural and engaging. Whether you are a student
looking for clarity on your homework or a teacher seeking a resource to explain the concepts, this
material will help you internalize the logic behind every pedigree. By the end, you will not only know
how  to  produce  Autosomal  Pedigrees  Worksheet  Answers  but  also  understand  the  biological
reasoning that makes those answers correct.

What Is an Autosomal Pedigree?

Before diving into the answers, it is essential to understand the tools of the trade. An autosomal
pedigree is a diagram that maps the inheritance of a genetic trait through multiple generations of a
family,  specifically  for  genes  located  on  autosomes  (chromosomes  1–22).  Unlike  sex-linked  traits,
autosomal  traits  affect  both  males  and  females  equally,  and  the  inheritance  patterns  follow
predictable  rules.

The Essential Symbols

Every pedigree chart uses a simple, universal set of symbols:

Squares represent males.
Circles represent females.
Filled (shaded) symbols indicate individuals who express the trait (affected).
Unfilled (open) symbols indicate individuals who do not express the trait (unaffected).
Half-filled symbols sometimes indicate carriers—especially in recessive inheritance.
Horizontal lines connecting a square and a circle represent a mating pair.
Vertical lines descending from a mating pair lead to their offspring.
Roman numerals (I, II, III) label generations.
Arabic numerals (1, 2, 3…) label individuals within a generation.

Understanding  these  symbols  is  the  first  step  in  producing  accurate  Autosomal  Pedigrees
Worksheet Answers. Many mistakes on worksheets stem from misreading the chart, so take time
to memorize these conventions.

Two Major Inheritance Patterns: Dominant vs.
Recessive

Autosomal traits can be either dominant or recessive. The entire analysis of a pedigree hinges on
determining which pattern is at play. Most worksheets will present you with a chart and ask, "Is the
trait  autosomal  dominant  or  autosomal  recessive?"  Getting  that  distinction  right  is  the  key  to
answering all subsequent questions.

Autosomal Dominant Inheritance

In autosomal dominant inheritance, only one copy of the mutant allele (gene variant) is needed for an
individual to show the trait. Key clues include:

Every affected individual has at least one affected parent. (The trait does not skip
generations.)
Affected individuals appear in every generation.
When one parent is affected (heterozygous) and the other is unaffected, about half
of the children will be affected. (A classic 1:1 ratio in offspring.)
Males and females are equally likely to be affected.
Unaffected individuals do not transmit the trait. (If both parents are unaffected, none of
their children are affected.)

If the worksheet shows a pedigree where the trait appears in a vertical pattern—from grandparent to
parent to child—autosomal dominant is a strong candidate. However, there is a catch: sometimes the
trait seems to skip a generation due to incomplete penetrance, but for introductory worksheets, the
rule of "no skipping" usually stands.

Autosomal Recessive Inheritance

Autosomal recessive inheritance requires two copies of the mutant allele (one from each parent) for
an individual to be affected. Key clues include:

The trait often appears to skip generations. (Unaffected parents can have an affected
child if both are carriers.)
Affected individuals may have unaffected siblings.
When both parents are carriers (heterozygous), about one-quarter of their children
will be affected. (A classic 3:1 ratio of unaffected to affected in large families.)
Males and females are equally likely to be affected.
If an affected individual mates with an unaffected person, all children will be either
carriers or unaffected (if the unaffected person is homozygous normal).

Recessive traits often show a horizontal pattern—a cluster of affected siblings in one generation, with
unaffected parents and possibly unaffected children later. Many classic genetic disorders like cystic
fibrosis and phenylketonuria (PKU) follow autosomal recessive inheritance.

Step-by-Step Approach to Solving Autosomal
Pedigrees

When you open a worksheet with an autosomal pedigree,  do not just  start  guessing.  Follow a

systematic approach. This method will  serve as a foundation for generating reliable Autosomal
Pedigrees Worksheet Answers.
Step 1: Identify the Trait’s Pattern

Look  at  the  filled  (affected)  individuals.  Are  they  present  in  every  generation?  If  yes,  suspect
dominant. If they appear only in one generation or after a gap, suspect recessive. Also check if any
two unaffected parents produced an affected child—that is a clear sign of recessive inheritance (since
dominant would require at least one affected parent).

Step 2: Assign Genotypes Methodically

Use letters: typically A for the dominant allele and a for the recessive allele. For a dominant trait:

Affected individuals: at least one A (could be AA or Aa).
Unaffected individuals: aa.

For a recessive trait:

Affected individuals: aa.
Unaffected individuals: at least one A (could be AA or Aa).

Step 3: Use the Family Connections

Start  with  individuals  whose genotypes are  certain.  For  example,  in  recessive inheritance,  any
affected person must be aa. Then work backward: their  parents must each carry at least one a, so
they  are  at  least  Aa  if  they  are  unaffected.  Similarly,  any  child  born  to  two  affected  parents  in  a
recessive  scenario  must  be  aa,  but  if  the  child  is  unaffected,  that  is  impossible—so  that  scenario
would  force  a  dominant  pattern.  Use  logical  deduction  to  fill  in  carriers  (heterozygotes)  where
needed.

Step 4: Check for Consistency

Once you have assigned possible genotypes, test them. Does the pattern hold for all matings? For a
dominant trait, ask: Can an unaffected parent pass on the trait? No, because they lack the dominant
allele.  For  a  recessive  trait,  ask:  Can  two  affected  parents  have  an  unaffected  child?  No,  because
both  only  have  recessive  alleles.  If  you  find  a  contradiction,  reconsider  your  assumption  about
whether  the  trait  is  dominant  or  recessive.

Common Problem Types on Worksheets

Most "Autosomal Pedigrees Worksheet Answers" revolve around a few standard question formats.
Mastering these will make any future assignment straightforward.

Determining the Pattern

The simplest question asks: "Is the pattern autosomal dominant or autosomal recessive?" Usually,
the pedigree is designed so that one pattern fits perfectly and the other leads to contradictions. Look
for the telltale signs we discussed. If unsure, test the recessive hypothesis first (because recessive is
often the default in many textbook pedigrees).

Assigning Genotypes to Specific Individuals

Typically, the worksheet will ask: "What are the genotypes of individuals I-1, II-3, and III-2?" Use the
steps above. Label each person with a possible genotype (e.g., Aa, aa, or AA). For uncertain cases,
you may need to  write  "AA or  Aa"  for  a  dominant-affected individual  if  you cannot  distinguish.  But
remember,  if  that  person  has  an  affected  child  with  an  unaffected  partner,  they  must  be
heterozygous  (Aa)  to  pass  on  the  dominant  allele.

Predicting Offspring Probabilities

Another  common request:  "If  individuals  III-1  and III-2  marry,  what  is  the  probability  that  their  first
child  will  be  affected?"  Here  you  need  to  determine  the  genotypes  of  the  parents  based  on  the
pedigree. Then set up a Punnett square or simple probability calculation. For example, if both are
carriers  for  a  recessive trait  (Aa × Aa),  the chance of  an affected child  (aa)  is  1/4.  If  one parent  is
affected (aa) and the other is a carrier (Aa), the chance is 1/2.

Identifying Carriers

In recessive pedigrees, you will often be asked to circle or list all known carriers (heterozygotes).
Carriers are unaffected individuals who have at least one affected parent or who have given birth to
an affected child. For dominant pedigrees, carriers do not exist because the trait is expressed when
present. However, in some worksheets, you might be asked to identify "obligate carriers"—unaffected
individuals who must carry the recessive allele because one of their parents or children is affected.

Real-World Example: Analyzing a Sample Pedigree

Let us construct a hypothetical pedigree. Consider a family with a rare condition. In generation I, the
grandfather (I-1) is affected, and the grandmother (I-2) is unaffected. They have three children: II-1
(female,  unaffected),  II-2  (male,  unaffected),  and  II-3  (female,  affected).  II-3  marries  an  unaffected
man (II-4), and they have two children: III-1 (female, unaffected) and III-2 (male, affected).

Our task: Determine the pattern and assign genotypes.

Analysis

Step 1: The affected grandfather (I-1) passes the trait to one of his daughters (II-3), who then
passes it to a son (III-2). The trait appears in every generation (I, II, III), so it is likely autosomal
dominant. Could it be recessive? If it were recessive, I-1 (affected, aa) and I-2 (unaffected)
would need to be aa and Aa. Their children: II-1 (unaffected) could be Aa, II-2 (unaffected) could
be Aa, II-3 (affected) must be aa. That works so far. But then II-3 (aa) marries II-4 (unaffected,
?). For them to have an affected child (III-2, aa), II-4 must be a carrier (Aa). That is possible.
However, if the trait were dominant, I-1 could be Aa, I-2 aa; II-1 and II-2 are aa, II-3 is Aa; II-3
(Aa) marries II-4 (aa) gives III-1 (aa) and III-2 (Aa). Both patterns are plausible initially. But we
need more clues. If the trait were recessive, two unaffected parents (II-1 and her partner, not
shown) could have affected children? Not in this simple tree. However, notice that if the trait
were dominant, there is a clear vertical transmission and no skipping—consistent. If it were
recessive, note that I-1 is affected and I-2 is unaffected—they had an affected daughter. That is
fine. But also, the unaffected son II-2 could have an affected child if he marries a


