Solving molecular
puzzles of RNA structure
and function
Eichhorn research group at UNL

What is RNA? Fhosphate

RNA, or ribonucleic acid, is an essential molecule of life. RNA
is made up of nucleotides that are linked to each other
through a phosphate backbone to form a polymer. RNA is
most commonly known as a messenger, or template, to
make proteins. However, over 90% of the human genome
makes RNA that does NOT go on to make proteins! These
"non-coding” RNAs have many important functions in cellular

processes.
nucleobase

How are RNA and DNA different?
DNA RNA

DNA is "double-stranded” meaning it has two
separate strands that interact. RNA is "single-
stranded” - it has one strand that folds on itself.
Both have a phosphate backbone, sugar, and
nt DNA has nu A G Cand T
while RNA has nucleobases A, G, C, and U.

RNA and DNA have different names because of a
difference in the sugar groups. DNA (deoxy-)
has one less oxygen in its sugar and this
contributes to differences in 3D structure and
biclogical function.

.
How does RNA fold up into
3D structures? L)

Nucleobases can hydrogen bond to each other to form
base pair interactions. Canonical base pairs are A-U w w
and G-C, although many nencanonical base pairs also

occur. Consecutive base pairs lead to formation of an
RNA helix.

RNA in the news:

| ;
COVID-19 Want to learn more?

* DNA vs RNA by the Amoeba Sisters
https:/ /www.youtube.com/watch?
* The SARS-CoV-2 coronavirus has an v=JQByjprj_mA
RNA genome - all it's genetic
information is stored as RNA, not DNA.

What is the RNA world hypothesis? by
Stated Clearly

The Moderna and Pfizer-BioNTech https:/ [www.youtube.com/watch?
vaccines are made up of messenger v=KIxnYFCZ9Yg

RNA that makes the COVID-19 "Spike"
protein. This protein is on the outside

Understanding mRNA COVID-19

of the virus and gives coronavirus its Vaccines
name (coronu=clown) https:,'fwww.cdc.gov/ccronuvirus[QGlQ
-ncov/vaccines/different-
* When these vaccines rwkg_tw spike vaccines/mrna.htmil

protein in our bodies our immune
system creates antibodies, protecting

Video of RNA folding process from NWU

us from infection. ) https:/ /news.northwestern.edu/stories/
[ F] 2021/01/new-videos-show-rna-as-its-
b never-been-seen/
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INFORMATION SOURCES

HTTPS: [ [WWW AMOEBASISTERS . COM/PARAMECIUMPARLORCOMICS/DNA-VS-RNA
HTTPS://MICROBENOTES.COM/RNA-PROPERTIES-STRUCTURE-TYPES-AND-FUNCTIONS/
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Let's Play!

Before the workshop

Go to:
https://www.pbs.org/wgbh/nova/labs/lab/rna/
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Click here
and play
"The Basics”

VIDEQ INTRO ABOUT THIS LAB EDUCATOR GUIDE

Think about:
+ How do the 4 bases of RNA pair up?
+ What are some important structures
that RNA adopt?
* Which base pair is the strongest?

After the workshop
¢ Keep playing!
© Go through trials 1-3
© Register and play at
eternagame.org
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