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1. Load diagnostic digest from M1D1
2. Prelab Discussion

3. Design mutations for Inverse Pericam and

Create primer sequence
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M1 major assignments

Protein engineering summary (15%)

— in teams, on Stellar

— draft due 03/12, final revision due 03/28

— bullet points, .PPTX

— Abstract + Background & Motivation + Results & Interpretation + Implications
Protein engineering mini-presentation (5%)

— individual, video format

— due 03/16

Lab quizzes (7% total)
— M1D4 (02/19), M1D8 (03/04)
Notebook (3% total)

— one day will be collected and graded by Jing on last day of module 1

Blog: http://be20109s16.blogspot.com/ (participation: 3% total)
— by 03/29, more info later in module



ORSET-IPC was constructed by ligation
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For ligation, mix 1:4 molar backbone : insert

per 10 pL

Kilobases Mass (ng) Assuming
-100 42

backbone ladder insert

-80 42 — 20 plL of ladder loaded,
-60 50
-50 42 — 5 ulL of BamHI-EcoRl
B i double digest loaded,
-30 125 e amount of backbone =
200 ng
=0 e amount of insert =
-15 36 800 ng
10 42 > but mass of DNA # molar

amount of DNA

- 05 42



base pair=660Da=660g/mol

Calculate the 1:4 molar amounts for ligation

1. From recovery gel, estimate
backbone ladder insert — backbone: 200 ng/5uL= 40 ng/uL
— insert: 800 ng/5uL= 160 ng/uL

2. Determine volume of backbone needed
— 50-100 ng, choose 80 ng, i.e. 2 ulL

3. Calculate moles of backbone
2887 by * (660 g / (mol*bp) ) = 1.9 x 106 g/mol MW bkb
— so 80ng/(1.9x 108 g/mol) = 4.2x10=14 o1 mol bkb

4. Determine moles of insert needed (4X bkbn)
— 4x 4.2x10-14~17x10B3 mol Want!
— with 1288 bp * (660 g / (mol*bp) ) = 8.5 x 10°g/mol MW
— souse 1.7 x 1013 mol * 8.5 x 105 g/mol ~ 143 ng isert

T

5. Calculate volume of insert needed
— 143ng/(160ng/uL)= 0.9 uL

ng //(g/mol)=mol



Optimal backbone-to-insert ratio

* ideally, want 1:4 backbone : insert
— molar ratio, not mass or volume
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Separate DNA by gel electrophoresis

* Agarose gel electrophoresis

— driving force: mfig.me:ts‘ = c()) ”5\’6 ,_%—ee|
:\_ N particle
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Visualize DNA
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156 Nnol (1) Con#lrm ation digest

BamHI recog 192..192

192 BamHI (1)
BamHI recog 193..197

Scal (2590) in backbone

3961 Nspl (1) 254 Bglll (1)
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Pericam (and GCaMP family) is a GECI:
genetically engineered calcium indicator

g1 5
>< | cp GFP

pericam gene
[ v

s el

 EYFP: enhanced yellow fluorescent protein
e CaM: calmodulin (calcium-modulated protein)
e M13: CaM-binding peptide from myosin light-chain kinase

* Roger Tsien won the 2008 Nobel Prize for engineering novel forms of GFP



Inverse pericam (IPC) is dimmer with Ca?*
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Protein engineering:
modulate binding affinity and/or cooperativity
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CaM interacts with Ca?* and with target kinase

. E EF hands: 2 at N-terminal + 2 at C-terminal
 EF hand domain = helix-loop-helix

. l DO ,\Q= Ca?* binding pocket, offers electro \/\’LOJ\ environment

exposure of
methyl groups from

apo CaM calcium-bound CaM methionine = bind to target
protein (e.g. M13)

Figure 14.17b
Biochemistry, Seventh Edition
© 2012 W. H. Freeman and Company



Mutate CaM
Ca%*-binding
EF hand domain

. Bmdmg pocket re5|dues

pol &
Charae
\’\ é\(\) \’\b \0\\’3

* |nte aceW|hM13

from “viral calciomics: interplays between Ca2+ and virus”. Zhou Y, Frey TK, Yang JJ. Cell Calcium. 2009 Jul;46(1):1-17.



Which residues might you try to alter?

H HEo HE o
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Site-directed mutagenesis (SDM)

Create specific, targeted changes R
in double-stranded plasmid DNA

B. Deletions

- S s o =
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Primers contain the desired ‘”r\
mutation
Using NEBa Q5 SDM kit §§ S —

— back-to-back primers
— forward primer imposes gg N

mutation

------------



Primer design guidelines

e substitution

— mutation location: \~ J, il €_

— Length: 25 —

— G/C content: —746 '/,

S bps

— start and end with at least one G/C

— melting temperature > 78 °C

P QWampliﬁcation VS.

— sequence match:

- Tw 0D C

mutagenesis primers
pCVEect Vs peci§
vs 0 C 2

— length: I,.l _/L"] v“?g \/g

25450 35

==

A Substitutions

------------

C WA\ ¢ MA




Today in lab:

Load diagnostic digest from M1D1

Image agarose gel
Analyze features of Inverse Pericam protein

= w e

Create primer sequence (start this no later
than 4:30pm)



