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MASTERING GENETICS PRACTICE
PROBLEMS 2: WRITING ALLELES
WITH CONFIDENCE

Genetics can often feel like learning a
new language. The vocabulary, the
symbols, and the logic all need to come
together before you can solve even the
simplest inheritance problem. For many
students, the turning point comes when

they move from reading about genes to
actually writing them down. This is
where Genetics Practice Problems 2:
Writing Alleles becomes essential. This
set of problems bridges the gap between
theory and application, forcing you to
represent genetic information clearly
and consistently. Whether you are
preparing for an exam, tutoring a peer,
or simply trying to understand how your
own traits are determined, mastering
allele notation is the foundation of all
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Punnett squares, pedigree charts, and
inheritance predictions. In this article, we
will explore what alleles are, how to
write them correctly, and work through
several practice problems to solidify your
skills.

What Are Alleles
and Why Does
Notation Matter?

An allele is a variant form of a gene. For
example, the gene that determines pea
seed shape in garden peas has two
common alleles: one for round seeds and
one for wrinkled seeds. In diploid
organisms, each individual inherits two

alleles for every gene — one from each
parent. These two alleles may be
identical (homozygous) or different
(heterozygous). When you write alleles,
you are creating a shorthand that
communicates the specific genetic
makeup of an individual, known as the
genotype.

Without a standardized way to write
alleles, geneticists would have no clear
way to predict outcomes. That is why the
rules for writing alleles are strict:
dominant alleles are represented by
uppercase letters, and recessive alleles
by lowercase letters. However, things
can get more complicated when genes
have multiple alleles, codominance, or
incomplete dominance. Genetics
Practice Problems 2: Writing Alleles
typically focuses on the simplest case —
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complete dominance — but also
introduces variations to test your
understanding.

The Basic Rules
for Writing
Alleles

Before diving into practice problems, let
us review the key conventions:

e Use a single letter to represent
the gene. Usually, the first letter
of the dominant trait is chosen. For
example, if tall stem is dominant
over short stem, use "T" for tall
and "t" for short.

* The dominant allele is always

written as an uppercase letter.
Example: T for tall.

The recessive allele is always
written as the same letter but
lowercase. Example: t for short.
When writing a genotype, list
the two alleles together, with
the dominant allele first if
possible. Example: Tt
(heterozygous tall) or tt
(homozygous short).

If the gene symbol is two or
more letters, only the first
letter is capitalized. For
instance, if the gene is called "PTC
tasting" and the dominant allele is
"taster", you might use "T" and "t".
If the gene symbol is something
like "CFTR", the dominant could be
"C" and recessive "c".



These simple rules form the backbone of
almost every genetics problem you will
encounter. The challenge in Genetics
Practice Problems 2: Writing Alleles
is applying them accurately in different
scenarios, especially when multiple
genes or sex linkage is involved.

Common
Mistakes When
Writing Alleles

Even advanced students can slip up.
Here are the most frequent errors:

1. Using different letters for the
same gene. For example, writing
"T" for tall and "S" for short. This is

incorrect because both alleles
belong to the same gene and must
be represented by the same letter
base.

. Reversing the case. Writing "t"

for dominant and "T" for recessive
will cause all your Punnett square
predictions to be wrong.

. Forgetting to write both

alleles. A genotype should always
have two letters for a diploid
organism. Writing just "T" is
incomplete.

. Mixing up symbols when

multiple genes are involved. If
the problem involves two traits,
each gene needs its own letter
(e.g., T for height, Y for seed
color). Do not use the same letter
for different genes.
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By working through targeted practice,
you can train yourself to avoid these
pitfalls. Let us now look at some sample
problems from the realm of Genetics
Practice Problems 2: Writing Alleles.

Sample Problem
1: Simple
Monohybrid
Cross

Problem: In pea plants, purple flower
color is dominant over white flower
color. A homozygous dominant plant is
crossed with a homozygous recessive
plant. Write the alleles for each parent

and then write the genotype(s) of the
offspring.

Solution: First, choose the letter: use
"P" for purple (dominant) and "p" for
white (recessive). The homozygous
dominant parent has the genotype PP.
The homozygous recessive parent has
the genotype pp. To write the offspring,
we combine one allele from each parent:
all offspring will receive a P from the
dominant parent and a p from the
recessive parent, so the offspring
genotype is Pp. This is written as Pp
(dominant allele first). The phenotype
will be purple flowers because the
dominant allele masks the recessive.

This straightforward problem reinforces
the basic notation. However, in
Genetics Practice Problems 2:
Writing Alleles, you will often



encounter more nuanced situations,
such as when the dominant allele is not
completely dominant or when alleles
have multiple forms.

Sample Problem
2: Incomplete
Dominance

Problem: In snapdragons, flower color
shows incomplete dominance. The allele
for red flowers (R) and the allele for
white flowers (W) produce pink flowers
when heterozygous. A red flowered plant
is crossed with a white flowered plant.
Write the alleles for the parents and
predict the offspring genotypes and

phenotypes.

Solution: Note that with incomplete
dominance, we still use letters, but we
often use uppercase for both alleles to
indicate they are equally expressed in
the heterozygote. However, the more
common convention is to use a single
letter base with superscripts, such as C°
and C" (where C stands for color). In
many introductory textbooks, they
simplify by using R and W as distinct
capital letters. The red parent is
homozygous, so its genotype is RR. The
white parent is homozygous WW. Each
offspring will get one R and one W,
resulting in RW genotype. Since neither
allele is dominant, the phenotype is pink.
When writing the alleles, be consistent: if
you use superscripts, you would write
C'C* and C"C", and the offspring as
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ctc”.

This type of problem is common in
Genetics Practice Problems 2:
Writing Alleles because it tests
whether you can adapt to non-Mendelian
patterns while still using clear notation.

Sample Problem
3: Multiple
Alleles (Blood
Types)

Problem: Human ABO blood type is
determined by three alleles: I*, I°, and i.
I* and I® are codominant, and both are
dominant over i. A woman with genotype

I*i has a child with a man who has
genotype I%i. Write the possible alleles in
the gametes of each parent and then list
all possible genotype combinations for
their offspring.

Solution: The woman (I%) can produce
two types of eggs: one carrying 1* and
one carrying i. The man (I°%) can produce
two types of sperm: one carrying I° and
one carrying i. Combine them in a
Punnett square: the offspring genotypes
are I"I° (type AB), Ii (type A), I% (type B),
and ii (type O). Here, the allele notation
uses superscripts to distinguish multiple
alleles at the same gene locus. This is a
classic example from Genetics Practice
Problems 2: Writing Alleles that
pushes you beyond simple two-allele
systems.



Sample Problem
4: Sex-Linked
Traits

Problem: In fruit flies, eye color is X-
linked. The dominant allele for red eyes
is denoted X?, and the recessive allele
for white eyes is X". A homozygous red-
eyed female is crossed with a white-
eyed male. Write the genotypes for the
parents and then write the possible
genotypes of the F1 generation.

Solution: The female is XX and has two
X chromosomes, each carrying the
dominant allele: she is X*X*. The male is
XY and his single X chromosome carries

the recessive allele: he is X'Y. When
crossing, the female gives one X" to all
offspring. The male gives either his X" or
his Y. Therefore, female offspring (XX)
receive X® from mom and X" from dad,
giving X"X" (heterozygous red-eyed
females). Male offspring receive X* from
mom and Y from dad, giving XY (red-
eyed males). Note the use of
superscripts to indicate the specific
allele on the X chromosome. This
notation is critical for sex-linked
problems, which are a staple of
Genetics Practice Problems 2:
Writing Alleles.
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Tips for Solving
Writing Alleles
Problems

Efficiently

Here are strategies that will help you
tackle any problem in this category:

e Always define your symbols
first. Write down which letter you
are using for the gene and which
variations represent dominant and
recessive. For multiple alleles, use
superscripts.

e Check the problem for clues
about dominance. Look for

words like "dominant", "recessive",
"incomplete dominance"”,
"codominant", or "sex-linked".
Draw a small table or Punnett
square. Even if not required,
visualizing the cross helps avoid
errors in allele writing.
Double-check your genotype
order. Typically, the dominant
allele is written first in
heterozygotes, but in some cases
(like codominance) it does not
matter as long as both alleles are
present.

Use consistent notation across
the entire problem. If you start
with "T" and "t", do not switch to
"D" and "d" halfway through.



Why Practice
Problems Like
These Are
Crucial

The ability to write alleles correctly may
seem like a small mechanical skill, but it
is the gateway to understanding
inheritance patterns. When you sit for a
test, you will not have time to second-
guess whether the dominant allele is
uppercase or lowercase. Genetics
Practice Problems 2: Writing Alleles
drills this automaticity into you.
Moreover, by practicing different types

10

of inheritance — monohybrid, dihybrid,
incomplete dominance, multiple alleles,
sex linkage — you learn to recognize
patterns and adapt your notation
accordingly.

Furthermore, these problems train you
to communicate genetic information
precisely. In professional settings, such
as research labs or medical genetic
counseling, a single misplaced letter can
change the interpretation of a patient's
genotype. Therefore, mastering allele
writing is not just an academic exercise;
it is a real-world skill.

Conclusion

Whether you are a high school biology
student or an undergraduate genetics
major, Genetics Practice Problems 2:

10
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Writing Alleles provides the repetition
and depth needed to become fluent in
genetic notation. From simple dominant-
recessive pairs to complex codominant
and sex-linked systems, the ability to
accurately represent alleles s
indispensable. Remember to define your
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symbols, follow the case conventions,
and practice regularly. With each
problem you solve, the language of
inheritance becomes more intuitive.
Keep practicing, and soon you will be
writing alleles as naturally as you read
words on this page.



