M3D2: Identify IPC mutations

TUHEY'RE TOUCHING!
TRANGMIT!

* Prelab discussion

* Align sequences and
identify IPC mutations
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* Induce expression of |IPC ,
mutants CvoN, | A

Do THis!

 Purify IPC protein
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Mod3 experimental overview

Research goal: Perform site-directed mutagenesis to alter the properties of a protein-based fluorescent sensor

Day 1: Day 2: Day 3: Day 4:
examine sequence and identify mutations in examine effects of mutations design new variant IPC
structural features of IPC variant IPC in variant IPC



Mod1 Review: Sanger sequencing allows us to
identify specific IPC mutations

* Di-deoxynucleotides
(ddNTPs) terminate
sequence elongation

e Each ddNTP attached
to a fluorophore for
detection

* ddNTP incorporated
randomly and
terminates elongating
nucleotide chain

1) Reaction mixture
» Primer and DNA template » DNA polymerase
» ddNTPs with flourochromes » dNTPs (dATP, dCTP, dGTP, and dTTP)

2 Primer elongation
and chain termination
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3 Capillary gel electrophoresis
separation of DNA fragments

4 Laser detection of flourochromes
and computational sequence analysis

chromatogram




Sequence alignment: How do our mutants differ
from wild type IPC?

Wild Type Sequence [GTTTCCGGTGGTTCTATTTCTTCTTCATCTTAT

Query Sequence [GTTTCCGGTGGTTCTATCTCTTCTTCATCTTAT

L\(VW e A

140 150

* Think about the effect of sequence alignments into changes at the protein level

* Use your Snapgene file from M3D1 to identify regions of IPC where mutations are located



M2 Review (with a twist): Induce IPC protein
expression

* IPC gene is inducible

e T7 promoter requires the presence of T7
polymerase for expression

* What is special about T7 polymerase?

* How does this differ from a constitutive
promoter (e.g. Amp)?




Lacl repressor blocks expression of T7 polymerase
in the absence of lactose

repressor
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lacl Promoter lac T7 polymerase
operator
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'G sequesters Lacl repressor, allowing

T7
polymerase



Inducing IPC expression: IPTG/Cm = T7 pol =2 IPC

o PTG (inducer) T7 Lysozyme gene
r N * On aseparate
('E. coll ANA ® - T target plasmid carried by
polymerase protein
T7 polymerase

< f the BL21 E. Coli
:‘ e oy
~ac a0 Y17 polymerase = \  Under basal

" promoter y gene promoler

conditions this
plasmid expresses
enough T7 lysozyme

@ DE3 insert

lac
repressor
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M2 Review: Protein purification of IPC via nickel-
agarose resin

* Which protein domain
IPC protein is necessary for protein

M purification?
M13 EYFP

[
1.  What assays can we run
add cell wash away non- elute protein h . h
lysate o His proteins from column “: to characterize the
> > > purity and efficiency of

our purification?



M2 Review: Characterization of protein purification

product

e Check purity using SDS-PAGE

* |dentifies presence of protein during
purification procedure

 Visual detection of other proteins in sample

* Measure concentration using microBCA
assay
e Colorimetric assay

e Calculate concentration from standard
curve

» Used for dilute protein samples
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For Today

* Work through wiki to determine the mutations in the IPC constructs

* Evaluate success of protein purification and determine concentration
of IPC mutants

*** Divide and conquer this work!***

For M3D3...

* Work with your lab partner to write up a short description of your
idea for the research proposal

* Use the guidelines on the homework section of the wiki

* This does not have to be your final idea



