Activity: Design Your Own BioBrick

Introduction:

Gene constructs include multiple subcomponents in addition to the gene itself. A promoter is
located upstream of the gene in order to initiate gene transcription. This is followed by the ribosome
binding site (RBS), a short sequence on mRNA upstream of the start codon to which the ribosome
binds to initiate protein translation. The gene follows, and the construct ends with a terminator.
Promoter, RBS, and terminator sequences exist as BioBricks within the Parts Registry, a repository of
DNA samples for thousands of part submitted by various iGEM teams.

Objective: To develop a gene construct, identifying a gene sequence through NCBI Blast and a
promoter, a RBS, and a terminator through the Parts Registry. Students should become familiar with
and feel comfortable using these powerful databases.

Procedure:

1. Choose a gene to introduce into your BioBrick. Look up the specific gene sequence on NCBI
Blast: http://www.ncbi.nlm.nih.gov/gene.
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specific resources worldwide.
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2. Go to the Registry of Standard Biological Parts website: http://parts.igem.org/Main_Page.
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Registry of Standard Biological Parts

The Registry's Repository = ..

The Registry's Repository contains DNA samples for
thousands of parts, submitted by iGEM teams and labs. Last
¥ year, iGEM teams sent in samples for over 1500 parts.

Be sure to add your parts and send samples to the Registry so
that they can be made available to the community!

+ add your part




3. Hover over the catalog tab in the top left-hand corner. Click on the orange link entitled Browse
the Catalog.
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Browse The Catalog Brow: Other The Registry has many ways
Promoters Backbones to find parts. The Catalog has
RBS Function been improved to allow you to
COd".‘g sequences browse our collection by part
Terminators type, chassis, function or by
several other ways. We made
categories much more
important in terms of
classifying parts to form the
basis of the catalog system.

4. Explore the promoter, ribosome binding site, and terminator catalogs. Choose one of each for
your BioBrick.
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Promoters (?): A promoter is a DNA sequence that tends to recruit transcriptional machinery and lead to transcription
of the downstream DNA sequence.
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Ribosome Binding Site/about (?): A ribosome binding site (RBS) is an RNA sequence found in mRNA to which
. ribosomes can bind and initiate translation.
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Protein domains (?): Protein domains are portions of proteins cloned in frame with other proteins domains to make
up a protein coding sequence. Some protein domains might change the protein's location, alter its degradation rate,
target the protein for cleavage, or enable it to be readily purified.
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: Protein coding sequences (?): Protein coding sequences encode the amino acid sequence of a particular protein.
- Note that some protein coding sequences only encode a protein domain or half a protein. Others encode a full-length
protein from start codon to stop codon. Coding sequences for gene expression reporters such as LacZ and GFP are
also included here.

— Translational units (?): Translational units are composed of a ribosome binding site and a protein coding sequence.
They begin at the site of translational initiation, the RBS, and end at the site of translational termination, the stop
codon.

@ :==| Terminators (?): A terminator is an RNA sequence that usually occurs at the end of a gene or operon mRNA and

. causes transcription to stop.

5. Draw out your three chosen BioBrick parts from step four. Develop a plan to combine the three
together and to insert your gene DNA into the construct.



