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Management of Disease Through DNA Repair

DNA Repair Pathways

Base Excision Repair
Homologous Recombination
Nonhomolgous Recombination
Nucleotide Excision Repair
Mismatch Repair
Transcription Mediated Repair
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Targeted Pathways

 Base excision repair (BER) Excision of an incorrect
base followed the creation of a nicked DNA strand. The
nicked DNA strand serves as template for Polf3 to
replace the excised base.

Homologous recombination , is a type of genetic
recombination in which genetic material is exchanged
between two similar or identical strands of DNA. The
process involves several cycles of breaking and rejoining
of DNA. The process is used to accurately repair double-
strand breaks in DNA,
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Cancer Genes

 Hundreds of Cancer Genes have been
identified

« BRCA1/2: Two proteins in the homologous
recombination pathway. Mutations in these
genes result in defective recombination.
Mutations in these genes can be acquired
or inherited.
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Regulators of Base Excision Repair

« PARP: Poly (ADP-Ribose) Polymerase
* PARG: Poly (ADP-Ribose) Glycohydrolase
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Action of PARP and PARG
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Figure 1.
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The Role of PARP and PARG Iin Base Excision Repair

STEP 1. PARP associated with DNA .
Poly (ADP) ribose (PAR) ADP Ribose

STEP 2. DNA is damaged PARP
v Repair Enzym

STEP 3. PARP binds to broken strands PARG

TTTTIITT PARP Inhibitor

STEP 3A. PAR is not made
and BER is stopped.

STEP 4. PARP synthesizes PAR. At the same tiRARG
hydrolyzes PAR to control polymer size.

STEP 4A. Reduced PARG activity
Redgé:t(ie\%ﬁRG results in excessive PAR synthesis
STEP 5. Repair enzymes bind to PAR.
Polymer continues to grow

STEP 6. Repair enzymes recruited to

DNA break
STEP 4B. Due excessive PAR and charge
repulsion PAR/PARP complex dissociate
) from DNA prior to recruitment
STEP 7. DNA strand repaired of repair enzymes

ITTTTTT

STEP 4C. DNA damage is not repaired
STEP 8. PARP dissociates from DNA as a by BER pathway
result of charge repulsion

STEP 9. PARG digests PAR

Figure 2.
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Cells Deficient in Homologous Recombination
are Sensitive to PARP Inhibitors
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Figure 3.
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What Is a Pharmacodynamic
Assay?

 Pharmacodynamic Assays:

— Provide evidence of drug action on molecular
target as shown in figure 4.

— Guide drug development process.

— Base line values may be used to stratify
patient response to therapy.
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PARP Pharmacodynamic Assay

J

+ PARP
Inhibitor

PARylated
Protein

Determine if inhibitor changed PARP activity in vivo
using a Pharmacodynamic Assay

Figure 4.,
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The PARP Pharmacodynamic
Assay Is a Capture ELISA

o Lysates were prepared from lymphocytes,
tissues or cultured cells.

 Free PAR and PAR bound to proteins is
captured by anti-PAR monoclonal antibody
attached to microtiter plates.

o Subsequently, captured PAR is quantified
using a PAR directed rabbit polyclonal
antibody.




Management of Disease Through DNA Repair

Assay Principle: Capture ELISA

Trevigen's PAR ELISA Assay

Colorimetric or

Chemiluminescent
Detection Average of 3 PAR Standard Curves
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Figure 5.
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PAR Is Stable During lysis
Procedure

e Using Trevigen regents and procedure
PAR levels are stabilized in cell lysates.

 The improper preparation of lysates can

result in degradation of PAR or
alternatively a burst of PARP activity can
be seen If the cells undergo stress prior to
the actual lysis.
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PAR Is Stable During Lysis
Procedure

Trevigen Standard Lysate Preparation

1 2 3 4 5 6 . : :
1-3: Trevigen Kit Reagent
4-6. Standard Procedures

Cell Treatment

1,4: No treatment
25:15 min, 1.5 mM MMS
3,6: 30 min, 1.5 mM MMS

Figure 6.
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PAR Is Stable During lysis
Procedure (cont.)

Summary

* Note that in the untreated lanes 1,4 that
there Is an increased PAR level In trypsin
treated sample lane 4, compared the
sample directly harvested into lysis buffer

e Trypsin treatment induced PAR synthesis
Increasing base line PAR levels

Samples need to be handled appropriately
to avoid PAR synthesis during preparation
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PARP Pharmacodynamic Assay IS
Specific for PAR

« Jurkat cells were treated with the PARP
iInhibitor PJ34 prior to lysate preparation.

e Alternatively, lysates were treated with

poly-ADP-ribose glycohydrolase (PARG)
to degrade PAR.
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PARP “PDA” Is specific for PAR

Figure 7.
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81%-102% recovery
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Ihroughn DNA Repair
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Corr

troproresis systerr

> 2120 well Tray
Ten 2well slides
o Flve 26well slices
> 96 well Tray

o 3 slides 288 samoles

96 Well
Tray

Figure. 18
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Comet
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Are Different DINA resporises due io
different PAR levels?

Figure 21. PAR measured by Pharmacodynamic assay
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