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M2D2: Western Blot & System
Conditions

Pre-lab discussion
Lyse cells
Measure total protein concentration

Western Blot Analysis: SDS-PAGE & Transfer to
nitrocellulose

Investigate DNA repair sensor — pick your damage
conditions (add to discussion page)



MOD2 Major Assignments

e Journal Club Presentation (10%)
in class March 17t or April 7th

e System Engineering Research Article (25%)
due at 5pm on Monday, April 18t

e M2D3 Homework:

1) Schematic diagram (Figure, title and caption) of the NHEJ reporter
plasmid with all features relevant to the NHEJ assay labeled.

2) Diagnostic digest calculation



Reactivation of UV damaged DNA by
Host cell Reactivation (HCR) ""&ncares oe

Cancer Res. 1991
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assay/foundvariability/in human population in regards to, DNA repair

Interindividual Variation in DNA Repair

Capacity

-a — — Defective — — — », Deficient | <~ Normal - <@ — Super—m=
a ! | |
c ! !
S ! l
o [ |
o | |
- i General
LL —— XPpatients ; sopulation

! 1 ! I
0 25 50 75 100 125 150

Relative repair capacity (%)

Adapted from GROSSMAN and Wei (1995) Clinical Chem 41: 1854-1863

XP frequency = ~1:250,000 giving a theoretical maximum of
~28,000 cases worldwide with 2,000-fold increased risk

Even if just 1% of the population is relatively repair deficient,
could have tens of millions with several-fold increased risk
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Non-Homologous End Joining (NHEJ)
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Module 2 Experimental Goal:

How efficiently does DNA repair via NHEJ act on DNA damage with different topologies?

Repair by NHEJ
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Mod 2 experimental overview

Day2 &3

Day 1
Confirm cell lines ’
¢ ’
&= —

seed WT and mutant cells

Western blot analysis

Day 9

Day3 Day5 =
Assess NHEJ repair *’\ ae f
following DNA damage e . Sk
, el $
prepare damaged DNA transfect cells with damaged DNA g
flow cytometry analysis
Day6 Day9
Assess NHE) repair - ‘ I8
following drug treatment “;_c'_-';

treat cells with drug and irradiate viability analysis



Validation of the experimenta

system:
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break:all membranes
Mammalian Lysis Buffer, RIPA:
-1% NP40 ; 0.1% SDS;

0.5% sodium deoxycholate
strong detergents
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-protease inhibitors
stop, protein degrdation

-Tris-HCl ph7.4: NaCl

phyS|oIog|caI ph and salt.concentration

Cell lysate protein concentration measured using

Precision Red Protein Assay

LI-COR Western blot

imaged in far.red
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Western blot probed
With:  anti-DNApK

*anti-tubulin




Western Blot Analysis (Step 1): SDS-PAGE
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Western blot Analysis (Step 2):
Transfer and Immunoblotting

e Primary Dna dependent: protein kinase
block . ) i
vy » Antibody mouse anti-human
tubulin (loading control)
Electric AAA rabbit.anti-human
current
> s ;
SDS-PAGE  Nitrocellulose Iv
!
| Secondary

4 Antibody goat;anti mouse 800 (pseudo green)

Antigens
- = et VN donkey;anti rabbit:680,(pseudo red)
&%ﬁfemmdmg site é
constant

\"
Antibody ‘//\: D\“E




Restriction Enzymes digestion = DNA damage
5’ Overhang

5" end %' end S' end * end
--.‘AAGC AGGATACG‘# -“GATCCAGGAC AGGTTGG al
TTCGTCCTATGCCTAG GTCCTGTCCAACC
“ end g ernﬂ 3 end 5" end
/
3’ overhang S- CT
ex. Pstl ACGTC
]
5" overhang ¢ G C
ex. ECoR1 CTTAA¢
Blunt GTTTHAAAC

ex. Pmel CAAATTTG



M2 Model of DNA damage:

Potential damage types: Hypothesis for NHEJ Repair capacity:
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Today you will familiarize yourself with pMAX-EGFP-MCS

A4

Kan promoter 4160..4129 QC

Co V\S"“*\"H\/e_

OMAX-EGFP-MCS | @
4184 bp M\/\ YO ‘

C,\D\/\\ ¢ gl"{‘Q

\ ‘nonsense insert 979..1578

'\—/ MCS21579. 1510
SV40 poly A 2360..2560

EGFP 1632..2351 _\r'e(_\o ey

pUC ori 2634..3275




Today in lab:

. Lyse cells on ice, keep lysate cold!

. Measure total protein concentration with
Precision Red

. Load samples on SDS-PAGE

. Transfer protein to nitrocellulose membrane
. Familiarize yourself with the NHEJ reporter

. Add you DNA damage choice to wiki
discussion page



