Bl 221: PRINCIPLES OF BIOLOGY - CELLS

Course-based Undergraduate
2%, Intro to Microscopy

Intro to the scientific method
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What is a CURE project? A Course-based * Intreshuctionte microscopy stfle

Undergraduate Research Experience provides all
undergraduates with the opportunity to participate é,’éc%-

Research Experience (CURE) .&??

Intro to Nematodes
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in real §C|ent|f|c research, |.nc|ud|ng designing and P p———

executing their own experiment over the course of « Apply microscopy skills to practice

the term. The entire BI22X series is constructed finding and identifying nematodes

Pipetting workshop

around CURE projects, each term with focusing on a <
o

SpeCIfIC scientific project. « Intraduction to pipetting skills

<>, Experimental Setup

+ Collect, ID, and document gastropods
* Set up nematode extraction plates

Lab Skills Developed through TOZ
CURE: ?

By learning about biology through %, Data collection & DNA extraction

* Introduction to the parts and process of
the scientific method

—~ Experimental design
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+ Design an experiment following the
scientific method

* Combine individual ideas into a
collaborative group design

Scientific reading
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+ Use microscopy to collect data and
nematodes for your projects
* Use precise pipetting to prepare nematodes
for DNA extraction

PCR and the Cell cycle

direct research experience, every

term students will continue to real
world develop skills in: v
*  Experimental design )

* Introduction to the components of
scientific papers
Interpret graphs and figures

Annotated bibliography

*  Scientific writing and various
forms of communication

* Prepare extracted DNA for replication
* Review the stages of the cell cycle
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Q%C“'f@ Gel electrophoresis & Sequencing
S

*  Group collaboration

* Practice conveying complex scientific
concepts as an easily understood
summary

+ Collect relevant sources for science
communication project

Project rough draft

e Statistical Analysis

* Determine if DNA is present using gel
electrophoresis

Submit the DNA from lab 5 for Sanger
sequencing

| Foot Traffic
VS.
Nematodes

Data Analysis

Compare the genome sequence from
Sanger sequencing with the genomes
of known samples to identify species
Build a phylogenetic tree of

®
The Clathing Brand. nematodes

* Summarize and communicate your
research for a general audience

« Creatively convey scientific concepts

through engaging visuals

Peer review to improve your work and

assure all requirements are met

Biological Frontiers
Group Presentations

A octi,  Science Communication Project and Presentations  sign,,
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Build a presentation on a socially
relevant topic in modern biology

your instructor
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+ Individually create something that communicates the results of your
nematode experiment to a general (non-scientific) audience
« Present your Biological Frontiers Group Presentation to your peers and

Biology Lab Skills

Development for Fall Term:

*  Microscopy

*  Precision pipetting

*  Field collection and
identification of target
organisms

*  DNA extraction, gel
electrophoresis, and PCR

UNDERGRADUATE RESEARCH
PROJECT: NEMATODE SPECIES
AND ABUNDANCE

What is a nematode? These microscopic
roundworms are some of the most abundant
organisms on the planet! Some nematodes are
parasites of gastropods (slugs and snails) and can
be used as a biological control to protect crops
from damage by slugs. This control method is
already being used in other countries, but its use
here depends on knowing more about the existing
local nematode population.

| INematode under
microscope
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What does the nematode CURE involve? As
depicted in the lab outline diagram, students will
design a collaborative experiment that investigates
the prevalence of nematodes in local gastropod
populations. Lab groups will extract DNA from
nematodes and analyze it using real-world
microbiology techniques like PCR (polymerase
chain-reaction) and Sanger sequencing.




