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1.0 PURPOSE 

To standardize an ELISA method for quantifying poly (ADP-ribose) (PAR) levels as a 

pharmacodynamic (PD) measure of PAR polymerase (PARP) inhibitors.  An overview of 

the PAR Immunoassay is provided in Appendix 7.  

 

2.0 SCOPE 

This procedure applies to all personnel involved in the use of the PAR Immunoassay 

during clinical trials. 

 

3.0 ABBREVIATIONS 

 

BSA = Bovine Serum Albumin 

C = Control 

DCTD = Division of Cancer Treatment and Diagnosis 

ELISA = Enzyme-Linked ImmunoSorbent Assay 

H = High 

L = Low 

LLD = Low Limit of Detection  

LLQ = Low Limit of Quantitation  

LLQ-c = Low Limit of Quantitative Concentration  

M = Medium 

NCI = National Cancer Institute 

PBMC = Peripheral Blood Mononuclear Cell  

PBS = Phosphate Buffered Saline  

PAR = Poly (ADP-ribose) 

PARP = Poly (ADP-ribose) Polymerase  

PD = Pharmacodynamic 

Std = Standard 

SD = Standard Deviation  

SOP = Standard Operating Procedure 

Temp = Temperature 

UD = Undetectable  

mAb = Monoclonal Antibody 

pAb = Polyclonal Antibody 

RT = Room Temperature 
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4.0 INTRODUCTION 

The PAR Immunoassay has been developed to measure the effect of PARP inhibitors on 

PAR levels in a variety of biospecimen types, including peripheral blood mononuclear 

cells (PBMCs) and tissue/tumor biopsies.  The goal of the SOP and associated training is 

to ensure consistency of PAR measurement between clinical sites. 

 

5.0 RESPONSIBILITIES  

 

5.1 It is the responsibility of the Laboratory Supervisor/Manager to ensure that all 

personnel have documented training and qualification on this SOP prior to the 

actual handling and processing of specimens from clinical trial patients. 

 

5.2 It is the responsibility of each Laboratory Technician to verify that the SOP used 

for the assay is matched to the appropriate reagents in this SOP (Section 6.0).  Be 

sure to check the DCTD Biomarkers Web site 

(http://dctd.cancer.gov/ResearchResources/ResearchResources-biomarkers.htm) 

to verify reagent specifications.  Technicians carrying out the assay are to follow 

each step of the assay protocol, complete the required tasks, and prepare the 

associated documentation.  The Plate Map Design (Appendix 1), Check List 

(Appendix 2), and Batch Record (Appendix 3) must be completed for each 

experimental run, with each step and page dated and initialed. Both the Check 

List (Appendix 2) and Batch Record (Appendix 3) should be completed 

simultaneously, in real-time, while performing the PAR Immunoassay. 

 

6.0  MATERIALS, CRITICAL REAGENTS, AND EQUIPMENT REQUIRED  

6.1 Sorvall Fresco centrifuge (Fisher Scientific)  

6.2 Infinite
®
 200 MicroPlate Reader (Tecan US) 

6.3 Bio-Tek ELx 405 Select Microplate Washer (BioTek Instruments)  

6.4 Pipettors (1000 µL, 200 µL, 20 µL) and tips  

6.5 Multichannel pipettors (300 µL, 50 µL) and tips 

6.6 1.5-mL Sarstedt tubes (Sarstedt, Cat#: 72.692.005) 

6.7 2.0-mL Sarstedt tubes (Sarstedt, Cat#: 72.694.006) 

6.8 15-mL polypropylene tubes (Fisher, Cat#: 14-959-49B or Becton Dickinson, 

Cat#: 352097 or 352095) 

6.9 50-mL polypropylene tubes (Becton Dickinson, Cat#: 352098) 

6.10 Acetate plate sealers (DCTD-provided Qualified Reagent) 

6.11 Reacti-Bind White Opaque 96-well Plate (DCTD-provided Qualified Reagent) 

6.12 PAR monoclonal antibody affinity purified (mouse) (DCTD-provided Qualified 

Reagent) 

6.13 PAR polyclonal antibody affinity purified (rabbit) (DCTD-provided Qualified 

Reagent) 

http://dctd.cancer.gov/ResearchResources/ResearchResources-biomarkers.htm
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6.14 PAR polymer (standard) (DCTD-provided Qualified Reagent) 

6.15 Goat anti-rabbit HRP-conjugated polyclonal antibody (DCTD-provided Qualified 

Reagent) 

6.16 SuperSignal ELISA Pico Chemiluminescent Substrate (DCTD-provided Qualified 

Reagent) 

6.17 Carbonate-bicarbonate buffer, pH 9.6 (Sigma-Aldrich, Cat#: C 3041-50CAP) 

6.18 Tween 20 (Sigma-Aldrich Cat#: P 1379) 

6.19 Premade 1X SuperBlock in PBS (Pierce, Cat#: 37535) 

6.20 Albumin, bovine serum (BSA) (Sigma-Aldrich, Cat#: A 7030) 

6.21 Mouse serum (Sigma-Aldrich, Cat#: M 5905) 

6.22 10X Phosphate Buffered Saline (PBS) (Invitrogen, Cat#: 70013-073) [Dilute 1:10 

in distilled water to prepare 1X PBS for use in assay.]   

6.23 Lab Companion Hotplate (Thermo Fisher Scientific, Model: HP-3000S) 

6.24 Vortex Genie 2 (Daigger, Cat#: 3030A) 

6.25 Ice bucket 

6.26 -80 C freezer  

6.27 Refrigerator 

6.28 SOP340520 (Biopsy Specimen Processing for PAR Immunoassay) or SOP340521 

(PBMC Specimen Processing for PAR Immunoassay) 

6.29 Macro Installation Disc for the Data Analysis Macro can be obtained by request 

through the DCTD Biomarkers Web site 

(http://dctd.cancer.gov/ResearchResources/ResearchResources-biomarkers.htm).  

(Required for Section 10.0 of SOP) 

 

* If instruments and/or reagents differ from those recommended above, the 

Laboratory performing the assay must prove their comparability or equivalence to 

those recommended using calibration plates either provided by Tecan US, or 

developed specifically for the laboratory instrument to prove calibration and 

reliable performance.  The standard curves and the tumor controls must be within 

the ranges specified in Appendix 4. 

 

7.0  OPERATING PROCEDURES 

7.1 Prior to beginning the assay, refer to the description of the PAR Immunoassay, 

the Plate Map Design, the Check List, and the Batch Record to review all actions 

required for successful assay setup (Appendices 7 and 1-3).  Both the Check List 

(Appendix 2) and Batch Record (Appendix 3) should be completed 

simultaneously and in real-time while performing the PAR Immunoassay. 

 

7.2 The critical reagents that have been validated for this SOP will be provided to 

clinical sites trained on the performance of this assay.  Each Qualified Reagent 

Pack will contain enough reagents for testing up to 60 specimens on three 96-well 

ELISA plates.  The reagents provided include 3 vials each of PAR standard (100 

µL per vial), tumor cell line control lysate (20 µL per vial), PAR mouse 

http://dctd.cancer.gov/ResearchResources/ResearchResources-biomarkers.htm
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monoclonal antibody (mAb; 100 µL per vial), and PAR rabbit polyclonal 

antibody (pAb; 10 µL per vial); one vial of HRP-conjugated goat anti-rabbit pAb 

(40 µL in one vial); one box of the Chemiluminescent Substrate; and 3 Reacti-

Bind White Opaque 96-well Plates with 3 acetate plate sealers.  An NCTVL 

Proficiency Panel with known PAR levels is available for laboratory training and 

validation runs upon request. 

 

7.3 Check that the lot numbers of each of these critical reagents match the lot 

numbers cited in the product inserts provided by DCTD as some critical reagent 

dilutions, specifically for the antibodies, may vary from lot to lot.  Lot-specific 

dilution information can also be obtained on the DCTD Biomarkers Web site 

(http://dctd.cancer.gov/ResearchResources/ResearchResources-biomarkers.htm).  

Record the lot numbers and date of receipt in the Batch Record (Appendix 3).  

Store all critical reagents as indicated below.  All reagents are to be labeled with 

date of receipt and stored under the specified conditions for no longer than the 

recommended duration. 

 

7.3.1 PAR Polymer Standard at 10 ng/mL: Store at -80 C for up to 1 year.  

7.3.2 Tumor Lysate Control: Store at -80 C for up to 1 year.  

7.3.3 PAR mAb: Aliquots are prepared so that each is sufficient for one 96-well 

plate; store frozen at -20 C for up to 3 months.   

7.3.4 PAR pAb: Aliquots are prepared so that each is sufficient for one 96-well 

plate; store frozen at -20 C for up to 3 months.   

7.3.5 Goat Anti-Rabbit HRP-Conjugated pAb: Aliquots are prepared so that 

each is sufficient for one 96-well plate; store at 2 C to 8 C for up to 1 

year. 

7.3.6 Chemiluminescent Substrate Solutions: Aliquots are prepared so that 

each is sufficient for three 96-well plates containing  Pico Stable Peroxide 

Solution and Pico Luminol/Enhancer Solution; store at room temperature 

(RT) for up to 3 months. 

7.3.7 Reacti-Bind White Opaque 96-well Plate: Store at RT away from 

volatile chemicals. 

 

7.4 Based on the number of patient samples to be analyzed, generate a Plate Map to 

define the location and replicates of clinical samples, tumor controls, and PAR 

standards for each 96-well plate using the Plate Map example in Appendix 1 and 

Plate Record sheet in Appendix 3, Section 4A.    

 

7.5 Once the number of wells is known, determine the amount of reagents required 

for the assay using the Batch Record in Appendix 3.  Once these calculations are 

http://dctd.cancer.gov/ResearchResources/ResearchResources-biomarkers.htm
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complete, check that sufficient reagents and supplies are on hand to complete the 

assay. 

 

7.6 Reagents are to be made up for use in only one experimental run, and only in the 

amounts required for the specific assay.  All excess reagents are to be discarded 

following appropriate safety procedures.  The buffers to prepare are listed in the 

Batch Record (Appendix 3, Section 1). 

 

7.7 Prepare a sufficient amount of the capture monoclonal (coating) antibody for 

coating the 96-well plate by diluting the PAR mouse mAb to a final concentration 

of  8 µg/mL (1:125 of 1 mg/mL stock) in the Coating Buffer (see Appendix 3, 

Section 2, for calculation).   

 

Each frozen aliquot of antibody is sufficient for one 96-well plate (calculated as 

110 wells).  Thaw antibody immediately prior to dilution (do not allow to sit for 

extended periods of time upon thawing).   

 

If more than one 96-well plate is to be coated, thaw the appropriate number of 

antibody aliquots, pool the aliquots, and then dilute appropriately.  This will 

ensure that all plates are exposed to identical coating antibody.  Discard excess 

diluted antibody.  

 

Note: the titer of the PAR mAb may change from lot to lot; thus, the concentration 

or dilution required for the assay will vary to maximize the dynamic range.  See 

product insert accompanying reagents or check the DCTD Biomarkers Web site 

for a list of antibody lots and optimal dilutions to use.  

 

IMPORTANT: For all following wash and aspiration steps,  

do not let the plate dry out. 

 

7.8 Add 100 µL of the diluted coating antibody per well using a multichannel 

pipettor, cover the plate with an acetate sheet, and incubate at 37 C for 2 h.  

 

Log the coating antibody incubation conditions for each study in the Batch 

Record (Appendix 3, Section 2).   

 

7.9 Following incubation with the coating antibody, aspirate the plate using a plate 

washer (for the BioTek Plate Washer, use the Aspirate program).  After 

aspiration, tap the plate on a paper towel to remove any residual liquid.   

 

7.10 Add 250 µL of SuperBlock to each well.  Cover the plate with an acetate sheet 

and incubate at 37 C for 1 to 1.5 h.  After blocking, move plate to RT until 

washing step (SOP Step 7.14).  Note the exact incubation conditions in the Batch 

Record (Appendix 3, Section 3). 
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7.11 Prepare cell (PBMC) or tissue (tumor biopsy) samples according to the latest 

version of SOP340521 and SOP340520, respectively, obtained from the Web site 

(http://dctd.cancer.gov/ResearchResources/ResearchResources-biomarkers.htm).  

All clinical samples are run in triplicate.  For one 96-well plate, use the 

calculations in the Batch Record (Appendix 3, Section 4A). 

 

7.12 Prepare PAR polymer standards as described in SOP Section 8.0.  Only make 

enough standards for the experiment and discard any excess. 

 

7.13 Prepare cultured tumor cell controls as in described in SOP Section 9.0.  Only 

make enough controls for the experiment and discard any excess. 

 

7.14 Following incubation with SuperBlock (SOP Step 7.10), the plates are aspirated 

and washed once with 350 µL of 1X PBS-0.1% Tween using a plate washer.  For 

the Biotek Plate Washer, the settings are: 

 

METHOD 

 Number of Cycles: 1 

 Soak/Shake: No 

 

DISPENSE 

 Dispense Volume: 350 µL/well   

 Dispense Flow Rate: 06 

 Dispense Height: 120 (15.240 mm) 

 Horizontal DISP POS: 00 (0.000 mm) 

 Bottom Wash First: No 

 Prime Before Start: No 

 

ASPIRATE 

 Aspirate Height: 031 (3.937 mm) 

 Horizontal ASPR POS: -20 (-0.914 mm) 

 Aspiration Rate: 05 (6.4 mm/sec) 

 Aspirate Delay: 0000 MSec 

 Crosswise ASPIR: No 

 Final Aspiration: Yes 

 Final Aspirate Delay: 1000 MSec 

 

 

7.15 After the wash, tap the plate on a paper towel to remove residual buffer.  Proceed 

immediately to the next step; do not allow the plate to dry out. 

 

7.16 Immediately, add 50 µL of SuperBlock to each well using a multichannel 

pipettor. 

http://dctd.cancer.gov/ResearchResources/ResearchResources-biomarkers.htm
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7.17 To set up the ELISA for incubation with samples, PAR polymer standards (SOP 

Step 7.12), and tumor cell controls (SOP Step 7.13), use the Plate Map example in 

Appendix 1 as a guide and record sample information on the Plate Record in 

Appendix 3 Section 4A.  

 

Pipette reagents in the following order; do not deviate from order of addition: 

WELLS REAGENT 

A3 to A7 25 µL of SuperBlock into each of the Background Control A 

wells 

A1 to H2 25 µL of specified concentrations of PAR polymer standards  

into designated duplicate wells 

H3 to H11 25 µL each of low, medium, and high tumor controls into 

designated triplicate wells 

B3 to G12 25 µL of each clinical sample, PBMC or tumor biopsy, into 

designated triplicate wells 

A8 to A12 25 µL of SuperBlock into each of the Background Control B 

wells 

 

7.18 Cover the plate with an acetate sheet and incubate at 2 C to 8 C for 16  1 h. 

Record the date, start and finish times, and incubation temperature in the Batch 

Record (Appendix 3, Section 4D).  

 

7.19 One hour before washing the plate that has been incubating with samples, tumor 

controls, and PAR standards, prepare a dilution of the detection antibody, the 

PAR rabbit pAb, at a volume required for the assay calculated from the Batch 

Record (Appendix 3, Section 5A) to use in SOP Step 7.21.  

 

7.20 After the 16-h incubation of the plates with the samples, aspirate and wash the 

wells 4 times with 350 µL of 1X PBS-0.1% Tween (Biotek settings - PAR-W2 

Wash Program 4x350).  This Washing Program is the same as in SOP Step 7.14, 

except with 4 cycles.  Tap plate on a paper towel to remove residual liquid and 

proceed immediately to the next step. 

 

7.21 Add 100 µL of the PAR pAb (1:2000 final dilution) prepared in SOP Step 7.19 to 

each well, cover the plate with an acetate sheet, and incubate for 2 to 2.5 h at RT.  

Discard residual antibody.  Record the date and start and finish times in the Batch 

Record (Appendix 3, Section 5B). 

 

7.22 One hour before washing the plate that has been incubating with PAR pAb, 

prepare the HRP-conjugated goat anti-rabbit IgG.  Calculate the volume required 
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for the assay, dilute the goat anti-rabbit HRP conjugate, and store in the dark at 

RT for 1 h as outlined in Appendix 3, Section 6.  Note the date, time, duration, 

and temperature of incubation for the HRP conjugate in the Batch Record 

(Appendix 3, Section 6). 

 

7.23 Following incubation with the rabbit anti-PAR pAb, aspirate, and wash the wells 

of the plate 4 times with 350 µL of 1X PBS-0.1% Tween (BioTek PAR-W2: 

Wash Program 4x350).  Tap plate on a paper towel to remove residual liquid and 

proceed immediately to the next step. 

 

7.24 Add 100 µL of the diluted goat anti-rabbit HRP conjugate (1:1000 final dilution) 

to each well prepared in SOP Step 7.22.  Cover the plate with an acetate sheet and 

incubate in the dark for 1 to 1.5 h at RT.  Record the date, start and finish times, 

and incubation temperature in the Batch Record (Appendix 3, Section 6). 

 

7.25 Turn on the Tecan Infinite M200 Plate Reader at least 30 min before use.  Just 

before the HRP conjugate incubation is finished and at the beginning of the wash 

step (SOP Step 7.26), prepare a sufficient amount of SuperSignal ELISA Pico 

Chemiluminescent Substrate (Appendix 3, Section 7).  This must be made up 

immediately before use and at a sufficient volume for the assay.  Note the time of 

substrate preparation. 

 

7.26 Following the incubation with the HRP conjugate, aspirate and wash the wells 

4 times with 350 µL of 1X PBS-0.1% Tween (Aspirate and Wash Program 

4x350).  Tap plate on a paper towel to remove excess buffer and proceed 

immediately to the next step. 

 

7.27 Following the wash step (SOP Step 7.26), add 100 µL of the freshly made 

Chemiluminescent Substrate solution (SOP Step 7.25) to each well, noting the 

time of addition to wells, and immediately read the resulting signal by placing the 

plate on the luminescence plate reader.  Set the Tecan Infinite M200 Plate Reader 

to the following reading parameters: 

 Shaking duration: 5 sec 

 Mode: linear 

 Amplitude: 1 mm 

 Attenuation: OD1 

 Integration Time: 100 ms 

 

Record the date and start and finish times in the Batch Record (Appendix 3, 

Section 7). 

 

7.28 If the signal is too high for the first read, wait 5 min, and read the intensity of the 

plate again at the same instrument setting.  Continue reading until the signal is on 
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scale.  Refer to Appendix 4 for examples of acceptable readout ranges for tumor 

controls.  

 

7.29 Save the resulting readings in an Excel file, label the electronic file appropriately, 

and save it to a secure server until data analysis.  Print a paper copy of the raw 

data for placement into laboratory notebooks. 

 

 

8.0  PREPARATION OF PAR POLYMER STANDARDS  

8.1 Refer to the Batch Record for the calculated volume of PAR standards required 

for each assay and the dilution scheme (Appendix 3, Section 4B).  Retrieve the 

required number of tubes containing the 10 ng/mL working PAR standard stock 

from the -80 C freezer and thaw on ice.  Vortex before use.  

 

8.2 Prepare the PAR polymer standards with final concentrations of 1000, 500, 250, 

125, 62.5, 31.3, 15.6, and 7.8 pg/mL in SuperBlock as outlined in Section 4B of 

Appendix 3.   

 

 

9.0  PREPARATION OF TUMOR CELL CONTROLS 

9.1 The tumor cell lysate controls are derived from a well-characterized, cultured 

breast tumor cell line and are provided at 10
7
 cells/mL lysis buffer.  The lysate 

can be stored at -80 C for up to 1 year.  The date on each tumor control tube 

represents the original date of cell harvesting, lysis, and freezing, and this is 

considered the „Lot Identification Code.‟   

 

9.2 Calculate the volume of tumor lysate controls needed using the template in 

Section 4C of the Batch Record (Appendix 3).  Remove the required number of 

frozen tumor cell lysates from the -80 C freezer, thaw, and vortex to mix.  If more 

than one tube of tumor cell lysate is used in an experimental run, pool the lysates 

from the same lot prior to dilution.   

 

9.3 Dilute the lysate or pooled cell lysates by 1:150, 1:750, and 1:3750 in SuperBlock 

to represent the high control (High-C), Medium-C, and Low-C tumor controls, 

respectively.  Label the tubes accordingly.   
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10.0 DATA ANALYSIS  

10.1 Review the step-by-step screen shots and instructions for the use of the Data 

Analysis Macro (obtained by request through the DCTD Biomarkers Web site) in 

Appendix 5. 

 

The analysis system uses a smoothed spline function to describe the standards 

portion of data from the assay.  This spline system can react to “somewhat 

warped” assay reads effectively without user intervention.  An iterative numerical 

system reads unknown patient data from the assay and estimates values for 

concentration in the samples.  Uncertainty in this estimate is calculated by looking 

at replicate reads of the patient data, considering the scatter in the standards data, 

and examining predefined quality controls. 

 

10.2 Open the Data Analysis Macro template, “PAR-Data Analysis Macro” and save 

as a new file labeled with identifiers of the specific experiment such as date of 

analysis and sample type. 

 

10.3 Follow the screen shot instructions in Appendix 5 for importing the raw data, 

calculating sample PAR concentrations, and generating the final report.  Be sure 

to save the analysis results in electronic format in a secure server location. 

 

10.4 Print the calculated data and final report, and combine with the Check List, Plate 

Record, Batch Record, raw absorbance readings, and other relevant experimental 

information for placement into laboratory notebooks.  

 

11.0 ASSAY QUALITY CONTROL 

11.1 Check the relative light unit (RLU) of the 8 standards and background to assess 

differential over background and the linearity of the standard curve.  The RLU of 

the lowest standard (7.8 pg/mL) must be higher than the background.  The RLU 

of the highest standard (1000 pg/mL) must be at least 10-fold higher than the 

background.  If not, rerun the assay. 

 

11.2 Check the standard curve in graphics from the data analysis macro to make sure 

the R
2
 value is greater than 0.97.  If the R

2
 value is less than 0.97, the quantitative 

assay has failed and should be repeated.  

 

11.3 Ensure that the PAR values obtained for the tumor controls are within the 

acceptable ranges listed in Appendix 4. 

 

11.4  If 2 of 3 controls are out of acceptable range, the assay has failed (see 

Appendix 4).  The entire assay must be repeated.  If 2 controls are within 
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acceptable range, the values of unknown specimens within this control range can 

be considered valid.  Any specimens outside of these ranges must be re-assayed. 

 

11.5 The Macro will determine the lower limit of detection (LLD) and lower limit of 

quantitation (LLQ) of the assay. LLD and LLQ are defined as 2 and 6 standard 

deviations (SD), respectively, above background divided by the slope.   

 

11.5.1 If the LLQ is less than the 7.8 pg/mL standard, then 7.8 pg/mL will be 

assigned as low limit of quantitative concentration (LLQ-c).   

11.5.2 If the signal readout from a specimen is below the LLD, the concentration 

will be assigned as undetectable (UD).   

11.5.3 If the signal readout from a specimen is between the LLD and LLQ, the 

specimen concentration will be assigned as unquantifiable (UQ).  

 

11.6 Determine the signal-to-noise ratio of the 1000 pg/mL standard and the 7.8 pg/mL 

standard by dividing the mean RLU obtained for the standard by the mean RLU 

obtained for the background. 

 

11.6.1 In order to use the 7.8 to 15.6 pg/mL range of the standard curve, the mean 

value of the 7.8 pg/mL standard must be >2 SD above the mean of the 

zero; use the greater of the SDs from either the zero or the 7.8 pg/mL 

standard for this determination.   

11.6.2 If the ratio of the 1000 pg/mL standard to background is less than 10, the 

assay should be rerun with fresh reagents and performance of the 

luminometer should be checked. 

 

12.0 DATA REPORT – INCLUSION/EXCLUSION CRITERIA 

12.1 Evaluate the percent CV for the specimen readings to determine the acceptability 

of the run.  If the percent CV is greater than 20%, the specimen must be re-

assayed. 

 

12.2 If specimens were run in triplicate and one repetition is discrepant from the other 

two, apply Dixon‟s test to determine if that repetition should be reported in the 

data.  The 20% CV rule of SOP Step 12.1 still applies. 

 

12.2.1 The Dixon‟s test is outlined in United States Pharmacopeia (USP) General 

Chapter <111> “Design and Analysis of Biological Assays" under the 

"Rejection of Outlying or Aberrant Observations" section.  The Dixon‟s 

test is a test for the detection of outliers from a normally distributed set of 

data.  It determines if one (and only one) value from a small set of values 

can be legitimately rejected.  The Dixon‟s test can be applied by first 
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arranging the values from the smallest to the largest: triplicate repetitions 

X1 < X2 < X3.   

X3 is an outlier if 
(X3-X2) 

> 0.941 
( X3-X1) 

X1 is an outlier if 
(X2-X1) 

> 0.941 
(X3-X1) 

This calculation has a confidence level of 95%. 

12.2.2 The cutoff in USP <111> for rejection of outliers from three values is p > 

0.976 which gives a 98% confidence level for a one-sided test and a 96% 

confidence level for a two-sided test.  Because an outlier can be either 

high or low in the triplicate samples a two-sided approach is suggested.  

Either the 0.976 or 0.941 confidence limit can be selected as the decision 

criterion as long as the confidence level is indicated and applied 

objectively to the data set. 

 

12.3 For tumor specimens, report data as the average of 2 of 3 dilutions showing the 

best linear fit.  Repeat the assay if 2 data points are in less than 85% agreement.  

Additional concentrations may have to be tested for tumors with high or low 

PAR levels. 

 

12.4 Calculate specimen and control sample concentrations at pg/10
7
 cells for PBMCs 

and pg/mL/100 µg protein for tumor specimens by multiplying the readout result 

and dilution factor. 

 

12.5 The results are compiled into the Sample Data Report Template as shown in 

Appendix 6.  
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APPENDIX 1: PLATE MAP FOR THE PAR IMMUNOASSAY 

 

 

  1 2 3 4 5 6 7 8 9 10 11 12 

A 7.8 7.8 SuperBlock (no sample) – Background Control A SuperBlock (no sample) -  Background Control B 

B 15.6 15.6 

S1 S3 S5 S7 S9 S11 S13 S15 S17 S19 C 31.3 31.3 

D 62.5 62.5 

E 125 125 

S2 S4 S6 S8 S10 S12 S14 S16 S18 S20 F 250 250 

G 500 500 

H 1000 1000 Low tumor cell control Medium tumor cell control High tumor cell control blank 

 

 

 

 

S1 through S20 are sample wells in triplicate.  

 

Use the Sample Plate Record in Appendix 3, Section 4A to document the sample names/IDs and 

other pertinent information. 

 

 

  

PAR Standards, 

Duplicate 
Triplicate Triplicate Triplicate 
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APPENDIX 2: CHECK LIST       PAGE 1 

 

Step-by-step list of actions required for successful performance of the PAR Immunoassay (date 

and initial each step and each page). 

 

 

Check 

List # 

Date 

Completed 
Deviations Initials Description of Activity 

Check 

List # 

Date 

Completed 
Deviations Initials 

Verify SOPs, develop Plate Map, and start the 

Check List and Batch Record for the 

experimental run 

1    Match SOP (Section 6.0; Appendix 3) with batch 

of critical reagents and SOP/reagent chart at 

http://dctd.cancer.gov/ResearchResources/Res

earchResources-biomarkers.htm.  Download 

current SOP version(s). 

2    Prepare Plate Map of sample, control, and 

standards using the Plate Map Example in 

Appendix 1 and the Plate Record in Appendix 

3, Section 4A (SOP Step 7.4). 

3    Fill out the Batch Record (Appendix 3) to 

determine amount of reagents and supplies 

required for the assay  (SOP Step 7.5). 

4    Check that sufficient supplies and reagents are on-

hand to perform the assay (SOP Step 7.5). 

 

 

 

 

 

 

 

 

 

 

 

 

 

INITIALS      DATE:     

  

http://dctd.cancer.gov/ResearchResources/ResearchResources-biomarkers.htm
http://dctd.cancer.gov/ResearchResources/ResearchResources-biomarkers.htm
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CHECK LIST         PAGE 2 
 

 

 

Check 

List # 

Date 

Completed 
Deviations Initials Preparation of 96-well plate 

5    Prepare PAR coating mAb (SOP Step 7.7; 

Appendix 3, Section 2). 

6    Add 100 µL of coating antibody per well, cover, 

and incubate at 2 C to 8 C for 16  1 h (SOP 

Step 7.8). 

7    Aspirate coating antibody, blot wells on paper 

towel, add 250 µL of SuperBlock into each well, 

cover, and incubate at 37 C for 1 to 1.5 h (SOP 

Steps 7.9 and 7.10). 

8    Prepare cell and tumor samples sufficient for 

triplicate wells (SOP Step 7.11; Appendix 3, 

Section 4A). 

9    Prepare serial diluted PAR polymer standards 

(SOP Step 7.12 and Section 8.0; Appendix 3, 

Section 4B). 

10    Prepare High-C, Medium-C, and Low-C dilutions 

of the tumor cell controls (SOP Step 7.13 and 

Section 9.0; Appendix 3, Section 4C). 

11    Aspirate and wash plate then pipette 50 µL 

SuperBlock into all wells (SOP Steps 7.14 –7.16). 

12    Following the Plate Map (Appendix 1), add 25 µL 

of clinical sample, tumor control, PAR standard, 

or SuperBlock (for 0 pg/mL standard) into the 

appropriate wells (SOP Step 7.17). 

13    Cover the plate and incubate at 2 C to 8 C for 

16  1 h (SOP Step 7.18). 

 

 

 

 

 

 

 

INITIALS      DATE:     
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CHECK LIST         PAGE 3 

 

 
 

Check 

List # 

Date 

Completed 
Deviations Initials 

2
nd

 PAR antibody sandwich and HRP-

secondary antibody steps 

14    Prepare PAR rabbit pAb 1 h before needed; 

incubate at RT (SOP Step 7.19; Appendix 3, 

Section 5). 

15    Aspirate, wash 4 times, and blot the plate wells on 

a paper towel (SOP Step 7.20). 

16    Add 100 µL of the PAR pAb, cover plate, and 

incubate for 2 to 2.5 h at RT (SOP Step 7.21). 

17    Prepare HRP-conjugated goat anti-rabbit pAb 1 h 

before needed; incubate in the dark at RT (SOP 

Step 7.22; Appendix 3, Section 6). 

18    Aspirate, wash 4 times, and blot the plate wells on 

a paper towel (SOP Step 7.23). 

19    Add 100 µL of goat anti-rabbit HRP conjugate, 

cover, and incubate in the dark for 1 to 1.5 h at RT 

(SOP Step 7.24). 

Check 

List # 

Date 

Completed 
Deviations Initials Substrate addition and plate reading 

20 
   Just before washing the plate, prepare the 

SuperSignal ELISA Pico Chemiluminescent 

Substrate (SOP Step 7.26: Appendix 3, Section 7). 

21    Aspirate, wash the wells 4 times with 350 µL of 

1X PBS-0.1% Tween, and blot the plate wells on a 

paper towel (SOP Step 7.25). 

22    Add 100 µL of the Chemiluminescent Substrate to 

each well and immediately read, keep reading until 

values are acceptable (SOP Steps 7.27 and 7.28). 

23    Save the resulting readings as an Excel File, name 

appropriately, and store on a secure server (SOP 

Step 7.29). 

 

 

 

 

INITIALS      DATE:     
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APPENDIX 3: BATCH RECORD       PAGE 1 

Record of Reagents and Sample Preparation 

Each experimental run must be accompanied by a completed Check List (Appendix 2) and Batch 

Record with each step and page dated and initialed. 

 

Lab Technician (Certification number): ________________________________  

Start Date: _________ End Date: _________ 

Project Name: ___________________________           Plate ID (optional): ________________ 

 

Critical Reagents 

The Qualified Reagent Pack containing the critical reagents validated for this SOP is provided to 

the clinical sites upon request.  The critical reagents included in the Pack are PAR standard, 

tumor cell line control lysate, PAR mouse mAb, PAR rabbit pAb, HRP-conjugated goat anti-

rabbit pAb, Chemiluminescent Substrate, and Reacti-Bind 96-well plates and acetate plate 

sealers.  Make sure that the lot numbers on each of these critical reagents match those cited in the 

product insert accompanying the reagents.  Record all lot numbers in the table below.  

 

Date 
Received 

Reagent Name Lot Number 
Date of Use in 

Experiment 
Number of Vials 

Used in Experiment 

 
_____________ 

Qualified Reagent Pack with 

all critical reagents 
 

_____________ 
 

____________ 
 

______NA_______ 
 

_____________ 
PAR Polymer Standard 

 
_____________ 

 
____________ 

 
_______________ 

 
_____________ 

Tumor Lysate Control 
 

_____________ 
 

____________ 
 

_______________ 
 

_____________ 
PAR mAb 

 
_____________ 

 
____________ 

 
_______________ 

 
_____________ 

PAR pAb 
 

_____________ 
 

____________ 
 

_______________ 
 

_____________ 

Goat Anti-Rabbit HRP-

Conjugated pAb 
 

_____________ 
 

____________ 
 

_______________ 

 
_____________ 

Chemiluminescent Substrate 
Pico Stable Peroxide & 

Luminol/Enhancer Solutions  

 
_____________ 

 
____________ 

 
_______________ 

_____________ 

 

NCTVL Proficiency Panel 

with known PAR levels 

(available upon request for 

laboratory training and 

validation runs). 

_____________ 
 

____________ 
 

_____________ 
 

 

INITIALS      DATE:     
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BATCH RECORD        PAGE 2 
 

Processing Records 

 

1.   Buffers 

Wash buffers and dilution buffers should be prepared based on the volumes required to complete 

all the steps with the number of 96-well plates in the experimental run.  Always prepare at least 

10% excess volume of buffer to ensure adequate volume to complete the study.  Washing Buffer 

is to be stored at RT, and all other buffers should be stored at 4 C to 8 C when not in use.  All 

excess buffers are to be discarded at the end of the experimental run. 

  

a. Coating Buffer:  Make the coating buffer by dissolving one capsule of Carbonate-

Bicarbonate Buffer in 50 mL of distilled water (this gives 0.1M Carbonate-Bicarbonate 

Buffer, pH 9.6).  At 100 µL per well, 50 mL Carbonate-Bicarbonate Buffer is sufficient 

for four 96-well plates.  

 

For one 96-well plate, 11 mL of Coating Buffer is required as calculated below, adding 

10% extra.   

  Coating buffer: (110 wells x 100 µL)/1000 µL/mL = 11 mL 

 

b. SuperBlock: Pipette into a 50-mL tube enough SuperBlock from the stock bottle for the 

experimental run.  The calculation for a one-plate experiment with 10% extra is: 

  

 Blocking Step: (110 wells x 250 µL)/1000 µL/mL  = 27.5 mL  

Dilution of PAR Standards and Tumor Controls   =   1.25 mL 

Assay Set-up: (110 wells x 50 µL)/1000 µL/mL  =   5.5 mL 

 Background Controls: (11 wells x 25 µL)/1000 µL/mL =   0.275 mL  

Total SuperBlock for one-plate study    = 34.525 mL 

 

c. Phosphate Buffers: The table below lists the various phosphate buffers required and 

calculations to prepare 1 L of buffer.   

 

Name 10X PBS Deionized water Tween BSA 

1X PBS- 0.1% Tween 100 mL 899 mL 1 mL none 

1X PBS-2% BSA 100 mL 900 mL none 20 g 

 

For 1X PBS-2% BSA-0.1% mouse serum: Mix 11 mL of 1X PBS-2% BSA with 11 L mouse 

serum (1:000 dilution final) for one 96-well plate.  Add mouse serum just before use. 

 

INITIALS      DATE:     
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BATCH RECORD        PAGE 3 
 

2.   Capture Monoclonal (Coating) Antibody (SOP Step 7.7) 

 

To prepare the PAR mouse mAb solution for coating one 96-well plate, pipette the following 

into a 15-mL polypropylene tube:  

 

10.9 mL  Coating Buffer  

88 µL   PAR mAb (1:125 final): 110 wells x 0.8 µL  

 

Mix by inversion 5 to 8 times, add 100 µL to each well, and incubate at 4 C to 8 C for 16 ± 1 h.  

Record date, times, and temperature below: 

 

Date: ________ Start Time: ________ Stop Time: ________ Incubation Temp: ________ C 

 

 

3.  Block Step  

 

Following the washing step after the capture antibody incubation, place 250 µL SuperBlock in 

each well and incubate at 37 C for 1 to 1.5 h (move to RT if blocking longer).  Record the date, 

times, and temperature below. 

 

Date: ________ Start Time: ________ Stop Time: ________ Incubation Temp: ________ C 

 

 

4.   Preparation of clinical samples (A), PAR polymer standards (B), and tumor cell 

controls (C). 

 

A. Clinical Samples (SOP Step 7.11):  

 

All clinical samples are run in triplicate.  Therefore, number of samples times 3 wells 

equals the number of wells to reserve for samples. 

 

 

Number of sample wells: ______________  
 

(see Plate Record below for name of the sample) 

 

 

INITIALS      DATE:     
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BATCH RECORD        PAGE 4 
 

The table below outlines the preparation of tumor and PBMC samples of various 

dilutions each at a volume sufficient for triplicate wells + 10% extra: 

 

Sample Plate Record 

Sample 

No. 

Sample 

Name/ID 

Sample Type 

(PBMC or 

Tumor) 

Sample Conc. 

PBMC (10E7 cells/mL) or  

Tumor (xx µg/µL protein) 

Lysate Vol. (µL) 

(PBMC = 25 µL, 

Tumor* = ? µL) 

CEB Diluent Vol. (µL) 

(PBMC = 0 µL, Tumor = 

100 µL - ? µL of lysate) 

S1           

S2           

S3           

S4           

S5           

S6           

S7           

S8           

S9           

S10           

S11           

S12           

S13           

S14           

S15           

S16           

S17           

S18           

S19           

S20           

      

* To make 100 µL of tumor sample dilution, enough for a triplicate run at 25 µL/well. 

  ? µL of tumor lysate for 1 µg/well = 4/[xx µg/µL tumor lysate] (4 µg protein in 100 µL). 

  ? µL of tumor lysate for 2 µg/well = 8/[xx µg/µL tumor lysate] (8 µg protein in 100 µL). 

  ? µL of tumor lysate for 4 µg/well = 16/[xx µg/µL tumor lysate] (16 µg protein in 100 µL). 

 

 

INITIALS      DATE:     
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BATCH RECORD        PAGE 5 

 

B. PAR Polymer Standards (SOP Step 7.12 and SOP Section 8.0): 

 

Serial dilutions of the PAR polymer standard, the product of PARP, are used to generate a 

reference curve ranging from 7.8 to 1000 pg/mL upon pipetting into wells containing 50 µL of 

buffer, following the dilution scheme in the table below.   
 

The first standard tube for duplicate wells on one 96-well plate is prepared by pipetting 60 µL of 

the provided PAR polymer standard (10 ng/mL) and 140 µL of SuperBlock into a tube, yielding 

a concentration of 3000 pg/mL.  This standard tube #1 is then serially diluted 1:2 to create a total 

of 8 PAR polymer standards that, with further dilution (when added to the wells), represent the 

7.8 to 1000 pg/mL points on the standard curve.  The final concentration takes into account the 

further dilution of the standards upon addition to liquid residing in each of the wells, as shown in 

table below. 

   
Standard 

Tube # 

Actual Standard 

Concentration to 

Use for Serial 

Dilutions 

Volume 

Concentrated 

Standard 

Volume 

SuperBlock 

Resulting Diluted 

Concentration  of 

Standard 

Final Concentration of 

Standard (added as 

25 µL to a well 

containing 50 µL 

SuperBlock) 

1 10 ng/mL                60 µL 140 µL 3000 pg/mL 1000 pg/mL 

2 3000 pg/mL 100 µL 100 µL 1500 pg/mL 500 pg/mL 

3 1500 pg/mL 100 µL 100 µL 750 pg/mL 250 pg/mL 

4 750 pg/mL 100 µL 100 µL 375 pg/mL 125 pg/mL 

5 375 pg/mL 100 µL 100 µL 187.5 pg/mL 62.5 pg/mL 

6 187.5 pg/mL 100 µL 100 µL 93.8 pg/mL 31.3 pg/mL 

7 93.8 pg/mL 100 µL 100 µL 46.9 pg/mL 15.6 pg/mL 

8 46.9 pg/mL 100 µL 100 µL 23.4 pg/mL 7.8 pg/mL 

 

 

 

 

 

INITIALS      DATE:     
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BATCH RECORD        PAGE 6 

 

C. Tumor Cell Controls (SOP Step 7.13 and SOP Section 9.0): 

 

The tumor cell controls, High-C, Medium-C, and Low-C, are dilutions prepared from a stock 

lysate of a cultured breast tumor cell line.  The dilution scheme for preparation of the tumor cell 

standards for one 96-well plate is shown below (scale-up appropriately for additional plates). 

 

Dilution Designation 
Number of Tumor 

Cells/Well 
Amount of Tumor Lysate or 

Dilution 
Amount 

SuperBlock 

High-C (1:150): 1667 cells/well 3 µL of tumor cell  stock 147 µL 

Medium-C (1:750): 333
 
cells/well 30 µL of High-C 120 µL 

Low-C (1:3750): 67
 
cells/well 30 µL of Medium-C 120 µL 

Single-use tumor cell lysate stocks are to be stored at -80 C for up to 1 year. Only thaw amounts 

required for a single experiment; do not refreeze.  Discard excess lysate. 

 

D. Plate Incubation: 

 

Add clinical samples, tumor controls, and PAR polymer standards to the 96-well plate according 

to the template in Appendix 1 and as specified in SOP Step 7.17, cover plate, and incubate at 2 C 

to 8 C for 16 + 1 h.  Record the date, times, and incubation temperature below. 

 

Date: ________ Start Time: ________ Stop Time: ________ Incubation Temp: ________ C 

 

 

 

 

 

INITIALS      DATE:     
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BATCH RECORD        PAGE 7 

 

5.  Second anti-PAR (Detection) Antibody (SOP Steps 7.19 and 7.21) 

 

A. Preparation of PAR Rabbit pAb Solution (100 µL/well): 

 

For one 96-well plate, preparing an additional 10%, add the following to a 15-mL polypropylene 

tube: 

 

11 mL  1X PBS-2% BSA: (110 wells x 100 µL)/1000 µL/mL 

11 µL  Mouse serum: 110 wells x 0.1 µL mouse serum  

5.5 µL  PAR rabbit pAb (1:2000 dilution final): 110 wells x 0.05 µL pAb   

 

Mix by inversion 5 to 8 times, and let stand at RT for 1 h before use.  Record the date, times, and 

temperature below. 

 

Date: ________ Start Time: ________ Stop Time: ________ Incubation Temp: ________ C 

 

 

B. Addition of Prepared Second PAR pAb Solution 

 

After the 1-h incubation, add 100 µL pAb to each well of the washed plate, incubate 2 to 2.5 h at 

RT.  Record the date, times, and temperature below. 

 

Date: ________ Start Time: ________ Stop Time: ________ Incubation Temp: _____ 
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BATCH RECORD        PAGE 8 

 

6.   HRP Antibody (SOP Step 7.22) 

 

A. Preparation of Goat Anti-Rabbit HRP Conjugate Solution (100 µL/well):  

 

For one 96-well plate, preparing an additional 10%, add the following to a 15-mL polypropylene 

tube: 

 

11 mL  1X PBS-2% BSA: (110 wells x 100 µL)/1000 µL/mL 

11 µL  Mouse serum: 110 wells x 0.1 µL mouse serum     

11 µL  Goat anti- rabbit HRP Conjugate (1:1000 dilution final):110 wells x 0.1µL  

 Lot#: _______________________ 

 

Mix by inversion 5-8 times, and let stand in the dark at RT for 1 h before use.  Record date, 

times, and temperature below: 

 

 

Date: ________ Start Time: ________ Stop Time: ________ Incubation Temp: ________ C 

 

 

B. Addition of Prepared Goat Anti-Rabbit HRP Conjugate: 

 

Add 100 µL of the prepared HRP conjugate to each of the washed wells and incubated at RT for 

1 to 1.5 h.  Record the date, times, and incubation temperature below. 

 

 

Date: ________ Start Time: ________ Stop Time: ________ Incubation Temp: ________ C 
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BATCH RECORD        PAGE 9 

 

7.   Chemiluminescent Substrate (SOP Step 7.26) 

 

Preparation of Chemiluminescent Substrate Solution (100 µL/well): 

 

Calculate volume of substrate required for the experimental run.  Do not prepare until the 

beginning of the wash step in Step 7.26.  

 

For one 96-well plate, preparing an additional 10%, add the following to a 15-mL polypropylene 

tube wrapped with aluminum foil: 

 

5.5 mL  Pico Stable Peroxide: (110 wells x 50 µL)/1000 µL/mL 

 Lot#: ________________  

 

5.5 mL  Pico Luminol/Enhancer: (110 wells x 50 µL)/1000 µL/mL 

 Lot#: ________________  

 

 

Mix by inversion 5 to 8 times and store at RT in the dark until use. 

 

Record the dates and times as indicated below: 

 

Date: ________     

 

Time Substrate Preparation: ________     

 

Time of substrate addition to wells: ________     

 

Time when the first OD reading is captured: ____________ 

 

Time when the final OD reading is captured: ____________ 
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APPENDIX 4:  PAR STANDARD RANGES 

 

Examples of standard PAR curves and cultured tumor cell control ranges expected are listed in 

the Tables below.  More information to help interpret deviations can be obtained by referring to 

the PAR Immunoassay Quality Control & Trouble Shooting Guide on the DCTD Biomarker 

Web site.  

 

Acceptable Ranges of RLU and pg/mL Readout for Tumor Controls 

 

Tumor Lysate Control 

Level 

RLU Readout Range           

(using provided critical reagents 

on a Tecan MicroPlate Reader) 

Acceptable Readout Value 

(pg/mL) 

Low-C 4 - 12 x 10
6
 20-60 

Medium-C 12 - 40 x 10
6
 150-300 

High-C 60 - 90 x 10
6
 750--1150 

 

 

Readout Range for PAR Polymer Standards 

PAR Standard Range of RLUs 

1000 pg/mL 80 x 10
6 

± 10% 

500 pg/mL 51 x 10
6 

± 15% 

250 pg/mL 28 x 10
6 

± 20% 

125 pg/mL 15 x 10
6 

± 25% 

62.5 pg/mL 9 x 10
6 

± 30% 

31.3 pg/mL 6 x 10
6 

± 35% 

15.6 pg/mL 4.5 x 10
6 

± 40% 

7.8 pg/mL 4 x 10
6 

± 50% 
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APPENDIX 5: PAR DATA ANALYSIS MACRO 

Screen shots showing step by step data analysis and generation of the final report using the 

macro “PARAnalysisTemplatev11NCTVL.”  SOP Step 10.1 contains a brief description of the 

analysis system used by the Macro. A Macro Installation Disc for the Data Analysis Macro is 

provided as a courtesy and can be obtained by submitting a request using the DCTD Biomarker 

Web site (http://dctd.cancer.gov/ResearchResources/ResearchResources-biomarkers.htm).When 

using the Macro, be sure to load the software on a computer matching the correct software 

version requirements including Microsoft Excel 2003. 

 

1. Open the data analysis macro template “PARAnalysisTemplatev11NCTVL.”  An Excel file 

window will open as shown below.  Save the template as a new file labeled with identifiers 

of the specific experiment such as date of analysis and sample type. 

 

 
 

2. Click the Copy Data button to import the Tecan readout data. The File Open pop-up 

window will open as shown below.  

 

 
 

http://dctd.cancer.gov/ResearchResources/ResearchResources-biomarkers.htm
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3. Browse and open the saved Tecan readout Excel file to import the data for analysis. To run 

the data analysis macro click the Process Duplicate Data or Process Triplicate Data buttons 

depending on whether duplicate or triplicate samples have been loaded.  In this example the 

Triplicate Data button has been selected. 

 

 
 

4. It may take several minutes for the 3 Figure pop-up windows (Figure 1, Figure 2, and 

Figure 3 window) to open (note: Figure 1 and Figure 2 open faster than Figure 3).  
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5. Close each of the 3 windows displaying the figures.  Click the mouse anywhere on the 

spreadsheet to enable a small “Processing Done” pop-up window as shown below. 

 

 
 

6. Click OK to close the pop-up window. 

 

 
 

7. Enter or copy the given sample names from the Plate Map or Plate Record into the data 

template.  Make sure the order of sample names is correct. 

 

8. Check the sample and control data %CV to make sure all data pass the assay quality 

control specifications (SOP Sections 11.0 and 12.0). 

 

9. Save the analysis results in electronic format on a secure server. 
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Importing PAR analysis data into the Data Analysis Macro when using a non-Tecan 

instrument. 

 

The Data Analysis Macro is designed to use data from a Microsoft Excel spreadsheet.  Three 

formatting requirements are needed for the Data Analysis Macro to process the plate data.  

1. The symbol “<>” must be in the top left corner of data set; cell A1.  

2. The Excel sheet must be named “Magellan Sheet 1”.  

3. The data set must be formatted as seen in the figure below plate row information in row 1 

and plate column information in column A; all sample data are contained within cells B2 

to M9.  

For ease of use, save an Excel template with these formatting requirements in place.  Then copy 

the data from any plate reader readout and paste into the yellow highlighted area (cells B2 

through M9) before running the Data Analysis Macro.  

When the Copy Data button is selected in the PAR Analysis Template (SOP Step 10.4 and 

Appendix 5 Step 2) select this file to import into the Macro. 
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APPENDIX 6: SAMPLE DATA REPORT TEMPLATE 

 

XXX Phase I Trial  Patient # PD Data Report (Date) 

 

Trial Site:  

Treatment Cycle:  

Drug Dose: 

Date and Time: 

 

Clinical Center # 

CTEP Protocol # 

1. Patient Number: 

 

 

2. Site of Biopsy: 3. Primary Tumor: 4. Comp Agent 

Name and Dose:   mg 

Date/Time:  _______ 

6. PARP activity in PBMCs 

 Scheduled 

Collection Time 

Actual Collection  

Date             Time 

PAR Assay 

Readout 

(pg/mL) 

pg PAR/107 

PBMCs 

PBMC 

Drug A 

Baseline Day1 

Day +1, 2 hr 

Day +1, 4 hr 

Day +1, 7 hr 

Day +2, 24 hr 

 

PBMC 

Drug B 

Day +2, pre-dose 

Day +2, 2 hr 

Day +2, 4 hr 

Day +2, 7 hr 

Day +3, 24 hr 

LLD = x.x pg PAR/mL 
LLQ = x.x pg PAR/mL 

7. PARP activity in tumor biopsies 

 

 Scheduled 

Collection Day 

Actual Collection  

Date             Time 

PARP Assay Readout 

(pg/mL/100 µg protein) 

 

Baseline 

 

Post-Dose 

 

8. Statement: 

 

 

9. Approval: 

 

 

Approved for distribution to collaborators:                                    _____________________________               
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APPENDIX 7: OVERVIEW OF THE PAR IMMUNOASSAY 

 

 

 
 

 

 

The PAR Immunoassay is an ELISA consisting of 5 steps as shown in the figure above and 

described below: 

 

(1) Plate is coated with a capture antibody (anti-PAR mouse monoclonal);  

(2) Sample is added, and the PAR polymers present bind to the capture antibody;  

(3) The detection antibody (anti-PAR rabbit polyclonal) is added, and binds to the PAR 

antigen, which creates an antibody sandwich bracketing the PAR antigen;  

(4) Enzyme-linked secondary antibody (HRP-goat anti-rabbit polyclonal) is added, and binds 

to the PAR antibody sandwich; and 

(5) Substrate is added, and is converted by enzyme to a detectable quantifiable form 

(SuperSignal ELISA Pico Chemiluminescent Substrate). 

The major advantage of ELISA is the ability to use crude or impure samples and still selectively 

bind any antigen that may be present.  The first layer of “capture” antibody and protein blocking 

step prevents “substances” in the sample from being adsorbed to the plate surface, increasing 

background signal and lowering the limit of detection. 

Below is a step-by-step overview of the PAR Immunoassay. 

 



NCTVL Standard Operating Procedure (SOP) 

Title: Poly (ADP-ribose) (PAR) Immunoassay Page 36 of 38 

Doc. #: SOP340505 Revision:  D Effective Date: 12/01/08 

 

          

 
 

 

 



NCTVL Standard Operating Procedure (SOP) 

Title: Poly (ADP-ribose) (PAR) Immunoassay Page 37 of 38 

Doc. #: SOP340505 Revision:  D Effective Date: 12/01/08 

 

          

 

 

 



NCTVL Standard Operating Procedure (SOP) 

Title: Poly (ADP-ribose) (PAR) Immunoassay Page 38 of 38 

Doc. #: SOP340505 Revision:  D Effective Date: 12/01/08 

 

          

 


