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Introduction

Microtiter Plate Assay/PCR-ELISA™

Combination of two established techniques

Polymerase Chain Reaction (PCR): amplifying the
locus

ELISA: differentiating the allele
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Polymerase Chain Reaction (PCR)
Kary B. Mullis (1993 Nobel Prize for Chemistry)
Primers + Taq polymerase + dNTPs
30-35 cycles of denaturation, annealing, extension
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ELISA
Enzyme-Linked Immunosorbent Assay
Specificity of antibodies
Sensitivity of enzyme assays
Indirect method of detection
Virology and diagnostic medicine
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Principle

ELISA Mechanism (Double Antibody Sandwich)
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Combining the two techniques: PCR-ELISA™
Labeling of products with DIG-11-dUTP during PCR

Digoxigenin (DIG), a steroid only found in the leaves
of Digitalis purpurea or D. lanata (Foxglove)

Hybridization with specific biotin-labeled capture
probe

Detected using anti-DIG antibodies
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(Roche Diagnostics)

Illustration of PCR-ELISA using anti-DIG-POD antibodies
and ABTS for detection

2,2’-azino-di-(3-ethylbenzthiazoline sulfonic acid)
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PCR-ELISA
DIG-11-dUTP: antigen for anti-DIG antibody

Biotin:Streptavidin - allows probe-PCR product
iImmobilization

Anti-DIG antibody is conjugated to peroxidase (or
phosphatase)

Substrate-enzyme complex is indirect indicator
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Workflow
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Lab Work Overview

Use xa5 bacterial blight resistance gene

1. Amplify a segment (~275bp) of xa5 gene (both R and S
alleles amplified); Incorporate DIG-dUTP

2. Hybridize a biotin-labeled allele-specific capture probe
for the S allele

3. Immobilize probe-PCR product complex to streptavidin
coated surface (ELISA plate)

4. Detection of the incorporated DIG using immunoassay
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Xab 5' tcagcccgga gctcgccatt caagttettg tccagtttga taaggtatct 37
Susceptible Allele

xab b' tcagcccgga gctcgccatt caagttecttg agcagtttga taaggtatct 37
Resistant Allele
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For the Lab Work

Four groups
Will not do PCR and dilution (done before hand)
13 samples (+ 2 controls)

Start with Denaturation then
Hybridization/Immobilization

Detection/Immunoassay
« Data acquisition and Analysis
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Data Acquisition & Analysis

Use FLUOStar Optima multiplate reader

Absorbance A,,:nm
Use MS Excel (automatically generated by FLUOStar
software)
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Operation of multiplate reader

Launch the Application: BMG LabTech FLUOStar

Optima

£22 FLUDstar OPTIMA

_EJ_EI l] ‘i-;‘\:‘:.,:—.:‘l.m "_T/

IR E =

EMEtHETECH
---- FLUOstar OPTIMA
n1.32 R2

BMG ILHBTEI:H

Mode: Absorbance User: USER.
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Click SETUP and select ABSORBANCE. Click OK. A
dialogue box will appear telling you to manual turn
the optics to the right position.

£ FLUOstar, OPTIMA
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Click TEST SETU P=> TEST PROTOCOL and select

double-click) protocol from the list.

Resulks

Measure Help

s
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Test Protocols

Protocol Name ] Microplate ] Mode I Config e
| |DSINGH FRET GREINER 781091 UCLEAR 384 Flate Fluorescence
|_|FITC-TMR BMG LABTECHNOLDGIES 96 Plate Flunrescence
| |FRET TOD&Y BMG LABTECHNOLOGIES 96 Flate Fluorescence
| |FRET-JCHEM BMG LABTECHNOLOGIES 96 wel Fluorescence
| |FURA-Z |BMG LABTECHNOLOGIES 36 el Fluorescence
L [IC BMG LABTECHNOLOGIES 96 Flate Fluorescence
|| 260 280 BMG LABTECHNOLOGIES 96 Flate Absorbance
| |260/2804C0 EBMG LABTECHNOLOGIES 36 Flate Fly | Absorbance
| |a84 GHEINEH 781091 UCLEAR 384 Flate Absorbance
AES ac |BMB LABTECHNOLOGIES 9 Plate Absorbance 2
EiaBS TEST 405 [CORNING 2588095 |Plate__|Absorbance |
i BHADFDHDS BMG LABTECHNOLOGIES 96 Flate Absarbance
| |DNAQUANT_ABSORE-EVE BMG LABTECHNOLOGIES 96 Plate Fly  |Absorbance
|_|ICOY ELISA BMG LABTECHNOLOGIES 96 Flate Absorbance el
Hew | Edit | Copy | Ezport 1 |mport I Delete ] Cloge I Help ]




Enter the appropriate microplate and filter.

Plate Mode (Absorbance)

Test namme: EOmme
Microplate: 1CDF\NING 25880 38 _:j
 Gamanal St ~ Falitar S
Pozitioning delay [0.0..1.0 ) ,TS‘ MNa. of multichramatics [..8x |_1‘._J
I Flying mode
N of Kineti windows (14 F_J I ]Ejjtna:m li\tel:A:J Iinljfm filter. Li Gain (0. .423:]:
— Rt Wiy 7 1
No. of cycles 0-2505 [ 1 | s
Measurement start time [0..1200.0 5): m m
Mo. of lashes per well and cycle [0...200]: ,—EEI“ i
Cycle time i.10000s; [ 50
Minimum cycle time: 1 Pause before cycle [0...1] ,_‘D“ tar ,_H SELH

Check timing 0K J Cancel Help
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Click the LAYOUT tab and input your layout.

Plate Mode (Absorbance)

Basic Parameters  Layout 1 Concentrations / Yalumes / Shaking ] Injection Timing ]

Content:
Woompe =] | 96 | 1 2‘3 4]5}5‘?]3]9}10‘11|12
— GRwg 7 A
K16 | X7 X8
I On -
B N N H X139 H20 ®21
Jrartay
ST el C P P P ®22 | X23 KM
™ Constant
* Increase | D X1 X2 X3 XIB | X268 K27
Faliatas
) | E ¥4 ¥ X6  M2B X289  X30
Mumber: 1 =1
" Harizantal F X7 X8 X9 X3 | X322 K33
™ Vertical |
Fiaading diaction: ED G KD K11 | X12 X34 XI5 K36
H W13 K14 | XI5 | X37 K38 K39

Check timing 0K Cancel Help
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Click OK. Click MEASURE and select PLATE OUT.
Place microplate on tray and click MEASURE =>
PLATE IN. Click MEASURE => MEASURE.

Y| £ FLUOstar OPTIMA

£ FLUOstar OPTIMA
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Select (double click) protocol from list.

Test Protocols

Protocol Name Microplate I Mode ] Config ~
| |260280 |BMG LABTECHNOLOGIES 56 Flate Absorbance
| _|=260/280-CaY BMG LABTECHNOLOGIES 96 Flate Fly  Absorbance
| |ame GREINER 781091 UCLEAR 384 Plate Absorbance
ABSOC BMG LABTECHNOLOGIES 96 Flate Absorbance

[IABS TEST-405 _ [CORNING 2588096 |Plate |Absoibance |

| |BrRapFoRDS BMG LABTECHNOLOGIES 95 Plate Absorbance

| |DNAQUANT_aBSORE-EVE BMG LABTECHNOLOGIES 96 Flate Fly  Absorbance =
| |ICOY ELISA BMG LABTECHNOLOGIES 96 Flate Absortbance
M |BMG LABTECHNOLOGIES 9 Plate | Absotbance
| |NEW TEST GREINER 781091 UCLEAR 384 Flate Abzortbance
| |WEW TEST-260 OMLY BMG LABTECHNOLOGIES 96 Flate Absortbance
| |PCRELISA | CORNING 25880 95 Plate Absorbance

|

ak Cancel Help
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Enter name for experiment. Click GAIN ADJUSTMENT tab. Click
GAIN ADJUSTMENT BUTTON at the bottom of the window.

Start Test Run

Flate IDs ] Gain Adjustment 1 Sample IDs /7 Dilution Factors 1
Selected protocol |ABS TEST- 405
1 Pl ot =i
Clear 1Dz ]
GLP Workshop| -
11 l —J Getlast IDs
| |
o3 | E
W Automatically enter previous plate ID's when using same test protocol
Mo, of executed (uns since program start: IU Total no. of erecuted runs: :452 Run statisti
Flease ensure a microplate is inserted! Stattestrun | Save & Closs Canicel ] Help

Start Test Run

Plate IDg  Gain Adjustment ] Sample [D's / Dilution Factars 1

Required value: Meas

B

Lremernt value

Filter setting:

for 0% absorption [100% transmission]:

Gain adjustmenl

t

|

X

l

Please ensure a microplate is inserted!

Starttestun | Save & EInsE]

Canc

=

Help

Click START TEST RUN. Software will acquire data and will
produce an MS Excel file.
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Analysis

From the MS Excel file generated, compute threshold
value using the formula below:

Threshold value, TV = (mean of negative controls) +
(3 SD of negative controls)

Consider samples:
a. negative if OD reading < TV
b. positive if OD reading >2 TV

c. indeterminate if OD reading falls between the
values of TV and 2TV
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Negative Control

Susf = = = = Blank

Positive Control

Sus

Sus

Sus
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Advantages & Disadvantages

Advantages

1. PCR step is not allele-specific (only one pair used for both alleles).

2. Needed: PCR machine, hybridization oven (incubator-shaker), commercially
labeled primers, ELISA plate reader

3. Allows SNP markers to be used in low tech labs.

4. Assay time: PCR duration + ~3.5hr

Disadvantages

1. Sample handling: liquid transfers too tedious/source of contamination

2. Cost of antibodies and or kit (can be reduced by increasing 96 samples to 384)

S) Automation only in hub labs (auto-loader/gripper, plate washer, etc.)
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Cost

Roche kit: 192 samples (2x96) ~$240
Excludes cost of primers and probes

Primers: ~$1 per base
Probe: ~$40 biotin labeling

Investigate use of home made buffers and washes (and
even home made strep coating)

Increase Ab dilutions
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Trouble Shooting

Instruction manual
PCR ELISA (DIG Detection)
Roche Cat. No. 11636111910
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