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ith ~36,000 students enrolled, the
University of North Texas is the
fourth largest state university in
Texas. To provide each of the >1800 undergraduate Biology majors the opportunity to
participate in a discovery-based project, we
developed “Worm Mutants,” a worm mutant
screen module for the required genetics laboratory, where students apply approaches
used by geneticists to identify genes that
regulate biological processes.
The genetics lab meets once a week for
4 hours; however, the worm mutant module
requires additional time. Graduate student
teaching assistants instruct the seven genetics lab sections offered each semester; each
has a maximum of 24 students per lab section. Thus, as part of the required coursework
for Biology majors, >300 students per year
take part in the worm mutant screen project.
The module emphasizes scientiﬁc discovery while teaching the challenging
concept of how mutant animals are used
to identify genes that regulate biological
processes [see Supplementary Materials
(SM)]. Through an experimental approach,
students learn the relations among gene,
allele, and phenotype in wild-type and
mutant organisms, by studying the nematode Caenorhabditis elegans, which is a
well-researched model organism with considerable background information on its
genetics and development. Students conduct a “forward” genetic screen, by starting with a predicted phenotype resulting
from disruption of speciﬁc biological processes, and seek to identify, from a mutagenized population, a mutant with that phenotype. As a team of four, students devise a
plan to identify a mutant worm with a phenotype potentially owing to a mutation in a
gene involved with the biological process
of interest to them. For example, students
interested in how neurons regulate muscle
movement look for a worm mutant that does
not move normally.

Lab team. Undergraduate research team and graduate student teaching assistant working on a
C. elegans project.

Recognizing the power of conducting a
genetic screen to identify mechanisms for
biological processes can be a challenge for
undergraduate students, because they need to
understand that model systems can be used
to understand conserved genes, that analysis of a mutant with a specific phenotype
can lead to a greater understanding of normal gene function, and that mutations in different genes involved with different cellular
processes can result in a similar phenotype.
For example, mutations affecting neurological function could also identify mutants that
have muscle dysfunction or have motility
issues for reasons not pertaining to neurological function. In addition to these conceptual challenges, student teams do not know
if they will identify the mutant of interest
and, therefore, there are no “right” answers
to the lesson (see the ﬁrst ﬁgure). Instead, the
worm mutant screen challenges students to
think about observable mutant phenotypes
and biological processes.

The worm mutant screen is modeled
after the pioneering work by the “Father of
C. elegans genetics,” Sydney Brenner, who
demonstrated that induced mutations in C.
elegans could be used to gain a molecular
understanding of animal development (1).
His work, along with that of John Sulston
and Robert Horvitz, led to the elucidation
of genetic pathways that regulate complex
processes, such as organ development and
function. Students are introduced to C. elegans, affectionately referred to as worms,
by examining their anatomy, life cycle, and
husbandry methods. Students also become
familiar with the C. elegans genetic database, WormBase; relevant scientiﬁc papers;
and C. elegans nomenclature. In a prior lab
lesson, students are familiarized with wildtype and common mutant phenotypes (table
S1) (2, 3).
Students discuss the range of biological
processes that intrigue them and which processes can be studied using C. elegans as a
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