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Undergraduate biology majors must memorize basic aspects of gene
structure and function. However, students often have a shallow
understanding of basic gene and protein features. | developed
activities in which students analyze DNA and protein sequences to
look for patterns. Students use NCBI' and The Arabidopsis
Inlormanon Resource2 (TAIR) to saarch for sequences. Students
gene to look for
patterns. In their own words, s(uden(s wrl(e an apparent rule for
intron/exon boundary sequences based on data from one large gene.
Then, they examine other genes from Arabidopsis and other
creatures to determine whether their rule seems generally correct.
Next, students read about snRNP complexes to learn how the
splicing process relates to the sequence rule they devised. In a
related protein module, students align protein sequences and make
hypotheses about active-site and mutant amino acids. Finally, they
observe the three-dimensional shape of the protein using UCSF
Chimera3 software, and they evaluate the accuracy of their
hypotheses. Through data collection, hypothesis development, and
model refinement, these in silico activities offer students a deeper
experience of gene structure and function than is often possible in the

classroom.

In the first phase of the activity, students analyze the alpha-amylase
gene that encodes an enzyme we have already discussed during
lecture. Students collect data to identify a pattern in the intron/exon
boundaries:

Navigate to the UMHB Library website.
Under “Research,” choose “Databases A-Z”
Choose o chcose e Ik TAR - o Aratidopss informaton Resource.:

campus.
Hover ver Tools" and choose ‘Saq\l'm

Await verbal instruction to proceed.

In of the three

genes, “At1g69830" and click “Submit.”

Click the red location marker on Chromosome 1.

Navigate left and rig Y i inthe
“Gene" portion of the viewer.

fwait verbalinstucton o proceed.
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12. e You are viewing ing
gene rather than the template strand.
1;Aw-nwmumumm proceed.
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. Google ‘Pubmed” and follow the link to the Pubmed Home site.
In the drop-down box next to the. seamh bur the defaultis PubMed. Switch to Protein.
term *PEX4" and click
ink to investigate the P rom Saccharomyces cerevisiae (bread

1)
2. A great deal ofinformation is show. Scroll o the bottom of the page to glance at
the protein seqt the

memorized!).
. Sarol back 0 the top and chck the ik o sccams the protsin sanuance n ‘FASTA®

. Now ek “Send 0 (top right of the screen), select File," and click “Create file.”
Save the file to the desktop using  code for the genus and species: “ScPEX4”
 Follow steps 3-6 above for each of the following organisms (it would be fastest to use
1o crgi name and PEXA asearch s, Eac five bo sueo to folow carehd
fle naming,using the genus and specis etars before
ph fophora carioni (a ungus hal cals dscaymg plant material)

o
. Candida albicans (a fungus, a yeast hatves i the human mouth)
d. Nicotiana attenuata (a wild tobacco
. Before comparing these sequences, which otgamsm on the st do you expect to have
the most similar PEX4 protein sequence to Arabidopsis, and why?




