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* Forward and reverse rate constants (k, and k_,) and association and dissociation constants
TABLE 6-1
- (K, and K) for three ligand-antibody interactions

Antibody Ligand k

1

Anti-DNP €-DNP-L-lysine 8 X 107
Anti-fluorescein Fluorescein 4 % 108 5x 103

Anti-bovine serum albumin (BSA) Dansyl-BSA 3X10° 2X1073

SOURCE: Adapted from H. N. Eisen, 1990, Immunology, 3rd ed., Harper & Row Publishers.




Sensitivity
Assay (g antibody/ml)

Precipitation reaction in fluids 20-200
Precipitation reactions in gels
Mancini radial immunodiffusion
Ouchterlony double immunodiffusion
Immunoelectrophoresis
Rocket electrophoresis
Agglutination reactions
Direct 0.3
Passive agglutination 0.006-0.06
Agglutination inhibition 0.006-0.06
Radioimmunoassay 0.0006-0.006
Enzyme-linked immunosorbent
assay (ELISA) <0.0001-0.01
ELISA using chemiluminescence <0.0001-0.017
Immunofluorescence 1.0

Flow cytometry 0.06-0.006

“The sensitivity depends upon the affinity of the antibody as well as the epi-
tope density and distribution.

TNote that the sensitivity of chemiluminescence-based ELISA assays can be
made to match that of RIA.

SOURCE: Adapted from N. R. Rose et al., eds., 1997, Manual of Clinical
Laboratory Immunology, 5th ed., American Society for Microbiology,
Washington, D.C.
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ABO blood types

Blood type Antigens on RBCs Serum antibodies

A A Anti-B

B B Anti-A

AB A and B Neither

O Neither Anti-A and anti-B
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Fig. 1. Possible development pathways for immunoassays for a protein and hapten.
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How it Works

* Traditional western blotting takes a variety of formats and reagent conditions to
accomplish. It's a passive process!

« SNAP i.d. actively drives reagents through the membrane to increase the quality
of the blots and increase the speed of immunodetection!

* It’'s a combination of reagent flows and concentrations

Standard ‘rocking’ of Actively drive reagents with

reagents vacuum flow ‘



How it Works — reagent flows

Reagents penetrate more of the membrane 3D structure where
the proteins are blotted.
Result = Increase quality of the blot in a SNAP!

Standard SN’;\B
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Standard vs. SNAP i.d. -
concentrations

Concentrations
» Blocking concentrations are limited to prevent clogging of blot holder
« Antibody concentrations are increased to speed up reaction kinetics

Step Standard SNAP i.d.
Protocol

Blocking 5% NFDM 0.5% NFDM

Primary Antibody 1X 3Xin 1/3
volume

(same quantity)

Washing (3x) 1X

Secondary 3Xin 1/3
Antibody volume

(same quantity)
Washing (3x) 1X




Compatible Blocking Reagents and
Recommended Concentrations

Blocker

Compatible

Recommended
Concentration

Non-fat/low fat dry milk

yes, = 0.5%

0.5%

Casein, N-Z-Amine AS (Sigma)

yes, = 5%

1%

Bovine Serum Albumin (BSA)

yes, < 5%

1%

PVP-40 (Polyvinylpyrrolidone)

ves, £ 1%

1%

Immunoblot Blocking Reagent
(Millipore cat. no. 20-200)

yes, € 0.5%

0.5%

BLOT-QuickBlocker™ Reagent
(Millipore cat. no. B2080)

yes, < 0.5%

0.5%, pre-filter

ChemiBLOCKER™ Reagent
(Millipore cat. no. 2170)

yes

< 50%

SEA BLOCK Blocking Buffer (Pierce)

yes

undiluted

SuperBlock® Blocking Buffer (Pierce)

yes

undiluted

Gelatin

not compatible

N/A
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How it Works — reagent flows
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Table 2
Adsorption-Induced Conformational Change

Protein

Albumin

IeG

IeG

e
Monoclonal Ab
Tryptophan synthase
Lactic dehydrogenase
Monoclonal Ab

IgG, IgA

Ferritin
Antifluorescein

Antifluorescein
Antitheophylline
Antiferritin
Bovine IgG1

Bovine IgG1
Myoglobin

Phenomenon

Conformational change after adsorption on glass
Concentration-dependent allosteric conformers after adsorption
on polvstyrene
Molecule unfolding and changes in antigenicity when adsorbed
on polvstyrens
Thermodynamic evidence for conformational change
Altered specificity after adsorption
Altered enzymic and antigenic activity after adsorption
Conformational alteration after dehvdrogenase adsorption on polystyrens
Lozs of activity after adsorption on polystyrene
Loss of antigenicity after adsorption to polystyrene
Cluster formation on silica wafers
Functional monoclonal antifloorescein adsorbed on polystyrene
iz clustered
Adsorbed MADs lose 90% of their activity on polystyrene
MAD adsorbed on polystyrene loses 90% of its activity
Adsorbed functional antiferritin is clusterad on the surface of polystyrens
Antigenicity of IgG1 or Gu-HCI denatured IgGl is similar
and much less than IgG 1 immobilized through a streptavidin linkage
Superficial layver of IgGl adsorbed in multilayers is most antigenic
Adsorption of myoglobin effects reactivity of conformation-specific
monoclonal antibody

Anthors

Bull, 1956 {32)

Oreskes and Singer, 1961 (38)

Kochwa et al.. 1967 {39}

Nyilas et al., 1974 {40)
Kennel, 1982 (41)
Friquet et al., 1984 (42)

Holland and Eatchalski-Eatzir, 1986 (43)
sSuter and Butler, 1986 {44)

Drierks et al.. 1986 (12)
Nygren, 1988 (19)
Butler et al.. 1992 (7)

Butler et al., 1993 715)
Plant et al., 1991 (37)
Davis et al., 1994 {8)
Butler et al., 1977 {1&)

Butler et al.. 1977 i I'a)
Darst et al., 1988 (45)
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Biotinyltyramide

Multiple
lecally-bound
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Fig. 1. ELISA microarray immuncchemical assay using the reaction of horse
raclish percocidass (HREF) with tyramide for signal amplification.




Bead:
Sepharose 4B with
streptavidin (SA)
functionalizaiton

Botulinum
toxin Alexa

fragment 633 Dye

Fig. 2. Sandwich assay developed for the renewable microcolumn sensor detec-
tion of botulinum toxin. It consists of a streptavidin-coated Sepharose 4B bead
that is functionalized with a biotinylated AR I, This material is used to pack a
microliter-sized column capable of binding the surrogate botulinum toxin frag-
ment. Once bound to the column the toxin fragment binds a secondary antibody
(312} labeled with a Aluorescent reporter.
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Fig. 5. Detection of BoNT/A-He fragment in plasma with the ELISA microar-
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Fig. 4. Calibration curves for the detection of BoNT/A-He fragment in buffer
using an ELISA protein microarray. Assays were performed as described in
Section 2 with the four capture antibodies used as shown in the figure legends.
Each point represents the average of five microamay spots. (A) Standard assay
ncubation times were used. (B) Decreased detection antibody incubation time.
{C) Decreased antigen incubation time. as indicated in the text.
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Table 1

Comparison of reported limits of detection (LOD) of HRP with fluorescent substrates

Reference

Substrate

Reported LOD

LOD (moles of HRP)

L e DD S D D e
o et e et e {15
ot —

—_— i

Tyramine

Homovanillic acid

MHPMC
p-Hydroxyphenylpropionic acid
Tyrosol

Tyramine

Homovanillic acid
a-Phenvlenediamine

Amino aluminum phthalocvanine
DCM-0PA

Lumigen PS-1

Compound 4

0.1 mU

0.5 mU

0.5 pmol

T8 pU

15.6 Ul

0.5 mU

1 mU

0.56 U ml =" (2 ml)
0.6 pM (10 ml)y
~ 20 pM (5 ml)
10 M

46 %107 M

2.3 % 10" mol
1.1 % 107" mol
Sx 101 r_nol
6.5 x 10 “_' maol
1.3 5 107" mol
425 107" mol
8.3 % 107" mol
1.1 10" mol
6% 10" mol
1% 107" mol
<10 " mol
4.6 10" mol

MHPMC, N -methyl-N-(4-hydroxyphenvlimethyl carbamate; DCM-0OP A, N N -dicvanomethyl o -phenylenediamine.




Table 2. Nanostructures for diagnostic applications

Nanochannel
Glass DMNA sequencing

Nanocrystal

CdS, Cu§, PbS Single
nucleotide
polymorphism

Fluorescein diacetate lgG

— Experiment Nanoparticle
— Theory

Eulll-chelate-doped PsSA
polystyrens
Au Prion protein
2-methacryl oyloxyathyl C-reactive protein
phospharylcholine
Polystyrene Single-base
mutation
[f1 "2' = i Calf thymus DNA
[57, 70] nm IgG
Tris (2,2"-bipyridyl) 1gG, DNA
dichlaroRu {Il}
hexahydrate-doped silica

Nanopore
Silicon nitride DNA sequencing

=

Nanoprism

Absorbance

1gG

Nanotube
Carbon DNA

Influenza A
E. coli
Polypyrrole DNA

In vivo diagnostic

800 Liposome
Wavelength Gadolinium imagi [65,66]

TRENDS in Biotechnoiogy Du‘al fluorescence or iron [67]

oxide

Figure 1. Gold-silica nanoshalls tuned to MIR wavelangths. Gold nanoshalls are synthasized using Si0, cores (~114 nm diamater) with surface seading using 1-3 nm gold Dendrimer

particles on cores, followad by controlled surface fill-in with gold by reductive deposition from a gold salt sclution. (al The axperimeantal and theoratical axtinction spectra of Gadalinium MRl imaging [41.42]

nanoshalls with [rq 57,70] nm (insat). The radii defina the inner and outer diamaters of the shell and hence its thickness, leading to the ganeration of gold nanoshells Nanoparticle

with an absorption maximum in the MIR {(~780 nmj. (b} Scanning electron micrograph of synthesizad gold nanoshells. Bar= 100 nm. Dextran-coated iron oxide MRl imaging [45]

Quantum dots Near-infrared [46,47,68]
imaging

Gold Optical [69]
detection

Nanoshell

Gold Optical [70]
detection

Nanotube
Ultrashort Gd packed MRl imaging [71]
nanotubes
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Fig. 1 (a) Size<dependent PL color and (b} schematic presentation of
siee, color, and PL wavelength of CdSe-ZnS QDs. (¢) Absomption (solid
lines) and PL (broken lines) spectra of CdSe QDs with vanous sises.
Feprnted with pemission from Bef. (7] (a) and [30] (b). Copyright
(1997, 2001) American Chemical Socety
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Fig. 1. Schematic view of a surface plasmon resonance (SPR) detector as utilized in a
Biacore system. SPR arises when light is totally internally reflected from a metal-coated inter-
face between two media of different refractive index (a glass prism and solution). If the inci-
dent light is focused on the surface in a wedge. the drop in intensity at the resonance angle
appears as a “shadow” in the reflected light wedge, which is detected by a position-sensitive
diode array detector. When an interaction between an immobilized ligand (e.g.. an antibody, Y)
and an analyte in solution (filled circles) occurs, the “shadow™ is shifted on the detector,

i.e.. the angle B changes.
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Fig. 2. Immobilization of proteins to a gold sorface using 3.3'-dithiodipropionic acid-
di(N-succinimidvlester) (DSP).
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Detector

%

source
Figure 1. Schematic illustration of the principle of the one-step,

noncompetitive FRET immunoassay for morphine. Eu-labelad anti-
morphine and Cy5-labaled anti-IC Fab fragments are added into a

saliva sample. FRET occurs only when two fluocrophores are close
to each other; i.e., anti-IC Fab is specifically bound to 1C. The star
reprasents the analyte, and dotted patterns represent variable regions
of the Fab fragment.
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Figure 3. Cross-reactivity of the anti-morphine M1 Fab to codeine
and heroin in a competitive ELISA. M1 Fab with various amounts of
marphine, codeine, or heroin in PBS was added into morphine—BSA
coated wells. After washings the bound Fab was detected with alkaline
phosphatase conjugated anti-Fab antibody.
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Table 2
Adsorption-Induced Conformational Change

Protein

Albumin

120
IgG

IgG
Monoclonal Ab
Tryptophan synthase
Lactic dehydrogenase
Monoclonal Ab

IgG, IgA

Ferritin
Antifluorescein

Antifluorescein
Antitheophylline
Antiferritin
Bovine IgG1

Bovine IgG1
Myoglobin

Phenomenon

Conformational change after adsorption on glass
Concentration-dependent allosteric conformers after adsorption
on polyvstyrens
Maolecule unfolding and changes in antigenicity when adsorbed
on polystyrens
Thermodynamic evidence for conformational change
Altered specificity after adsorption
Altered enzymic and antigenic activity after adsorption
Conformational alteration after dehvdrogenase adsorption on polystyrens
Lozs of activity after adsorption on polystyrene
Loss of antigenicity after adsorption to polystyrene
Cluster formation on silica wafers
Functional monoclonal antifluorescein adsorbed on polystyrene
iz clustered
Adsorbed MAbs lose 90% of their activity on polystyrene
MAb adsorbed on polvstyrene loses 90% of its activity
Adsorbed functional antiferritin is clustered on the surface of polystyrens
Antigenicity of IgG1 or Gu-HCI denatured IgGl is similar
and much less than IgG 1 immobilized through a streptavidin linkage
Superficial layer of IgGl adsorbed in multilayers is most antigenic
Adsorption of myoglobin effects reactivity of conformation-specific
monoclonal antibody

Authors

Bull, 1956 (32)

Oreskes and Singer, 1961 {3§8)

Kochwa et al.. 1967 (3%}

Myilas et al., 1974 (40)
Kennel, 1982 (41}
Friquet et al., 1984 (42)

Holland and Eatchalski-Eatzir, 1986 (43)
Suter and Butler, 1986 {44)

Drierks et al., 1986 (12)
Mygren, 1988 (19)
Butler et al., 1992 (7)

Butler et al., 1993 (15}
Plant et al., 1991 (37)
Davis et al., 1994 ({8)
Butler et al., 1977 (1&)

Butler et al.. 1977 ¢ Ia6)
Darst et al., 1988 (45)
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Table 1. Cooperative Index (n) and Dissociation Constant
(K4) of Antigen—Antibody Reaction

cooperative dissociation constant

index (n) (K,) (mol/L)

without SpA 0.99 20 x 1077

with SpA only 1.01 12 x 10~

with SpA and tyrosinase 1.23 86 x 1071




Conjugated to the amino group carrying platform using tyrosinase.

To assess the orientation of immobilized antibodies, antigen binding capacity was
measured with four di ere antantigen shaving molecular weight sranging from 66 to
330kDa. Forsmall antigens like albumin and CRP, highly oriented antibodies recorded as
much as 1.8 ( 0.1 antigens per each immobilized antibody suggesting that at least 80% of
immobilized antibodies reacted with two antigens. The multivalent binding analysis

revealed that the oriented antibodies showed exceptionally strong a?nity for -10 antigens
(Kd =8.6 10 mol/L). This value was than values for the partially

oriented and randomly oriented antibodies and is comparable to the reported Kd values of
the active antibodies. Bystrictlycontrolling orientation on an Antibiofoulingphospholipid
platform, we have demonstrated that antibodyorientation improves the binding a?nity and

the binding capacity of immobilized antibodies.
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The evolution of immuno-PCR (IPCR): (A) the set-up of ELISA
and IPCR is similar.

Instead of an enzyme marker, such as alkaline phosphatase (left),
IPCR uses amplification of attached DNA for signal generation
(right). (B) Different strategies for coupling antibodies and DNA:
in the initial version of IPCR2 a Streptavidin (STV)—protein A
chimeric fusion protein was used for tagging the detection

] antibody with biotinylated DNA (l). In the universal IPCR protocol,
A ( the signal generating complex is assembled in situ by

subsequent incubation steps of biotinylated detection antibody,
g
A

%

wr

(strept-)avidin and biotinylated DNA; either using a
y non-biotinylated primary and a species specific secondary
V4 f y “ v antibody (ll) or a directly biotinylated primary antibody (lll). The
X ( A 78 introduction of pre-assembled antibody—DNA conjugates takes
- advantage of either species- or marker-specific secondary
conjugates92 (IV) or direct conjugation of target-specific
antibodies and DNA14 (V). Approaches such as phage display
mediated IPCR,44 tadpoles of antibodies and DNA,38 or native
chemical ligation introduce elegant ways of coupling antibodies
f and DNA by circumventing artificial modifications such as biotin
and complex crosslinking chemistries (VI). The linkage of
H multiple antibodies and DNA molecules with particles, as used in
sandwich  sandwich the bio-barcode technology92 has led to polyvalent reagents,
which allow one to connect single antibody—-antigen binding
events to a larger number of DNA markers (VIl). (C) Comparison
of the multiple steps required for the in situ stepwise reagent
assembly of the classical universal IPCR approach with the
simplicity of specific antibody—DNA conjugates. Note that each
coupling step requires optimization of reaction paramet

leads to a loss in sensitivity.

} n v vi




Typical results of immuno-PCR (IPCR)
experiments. (A) Comparison of IPCR,
the
analogous conventional ELISA for the
detection of Rotavirus antigens.108
Note the high linearity and broad
dynamic range of IPCR. (B) Comparison
Y ) , of different IPCR assay techniques for
an . e e e the detection of human TNFa: the use of
Viruspertcies | ol target-specific antibody—DNA
conjugates enables an increased
sensitivity. The dark and light blue bars

ELISA (OD)

PCR freperacer ™ cwita CY

- ro -.'Jl(_-'

-t PR ' represent signals obtained by
[ sequential IPCR (see Fig. 3B lll) and

direct IPCR with pre-assembled
' antibody—
B DNA conjugates (see Fig. 3B V),
I respectively. The red curve represents
‘ ‘ 5% signals obtained in the analogous

frgnd 108pp'w Yy v g --’. - ELISA-

T
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Statistical analysis of references reporting
DNA-enhanced immunoassays: (A) summary of
detection limits reported. The majority of examples
revealed a maximum sensitivity in the 0.016 amol-16
amol range (1000-100 000 molecules, respectively),
thus

defining the standard performance of the method.
Note that the broad detection range of about <10
molecules2,74,102 or single cells18 up to 1010
molecules in all cases involves a significant
improvement of the analogous ELISA.137,138 A
typical LOD is found at approx. 1000 olecules/sample,
which is in accordance with the expected theoretical
kinetics of immunoassays.13 (B) Overview of the
N-fold improvement of conventional ELISA by the
analogous IPCR. The sensitivity enhancement varies
from 5-fold31 to up to 1 000 000 000- fold82,86
depending on the design and optimization state of
the assay as well as the performance of the
antibodies. The majority of studies reported a
100-1000-fold improvement in LOD. (C) Overview of
the linear dynamic range of IPCR applications. While
conventional ELISA typically reveals a dynamic range
of two orders of magnitude in antigen oncentration,
IPCR shows a significantly broader dynamic range

_ " " : : (see also Fig. 5). In the majority of IPCR applications,
Oynarric range [srder of magrvtucin) the dynamic range comprised about four orders of

magnitude.
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Comparison of the most prominent methods for the
detection and quantification of DNA amplicons
generated in DNA-enhanced immunoassays. (A)
Intercalation fluorescence markers with increased
specificity for double-stranded DNA, such as
ethidiumbromide or SYBR greenTM, are used in
gel-electrophoresis or real-time PCR analyses. Note
that for multiplex IPCR, it is necessary to separate
amplicons of different length by gel-ectrophoresis
while multiplex real-time detection can not be
performed using intercalation marks. (B) Different
types of sequence-specific fluorophore-labeled nucleic
acid probes, e.g. TagManTM or ScorpionTM are
typically used for real-time quantitative PCR. During
elongation of primers, the probes are modified and
thereby, a fluorescent signal is generated. (C & D)
Hybridization assays for sequence-specific
DNA-detection. Sensitivity can be increased by
binding of multiple fluorophores to the amplified DNA
by means of hybridization of fluorophore-labeled
probes to

products of RCA (C) or PCR (D) processes. In the case
of immuno-RCA, the antibody—DNA—conjugate
remains intact during DNA amplification and thus, a
multitude of hybridization probes can bind to spots of
microarrays, containing the immobilized antigen. In
PCR-ELOSA

(D), hapten-labeled amplicons, generated during PCR,
are immobilized by means of surface-bound capture
oligonucleotides and subsequent detection is car

out by using hapten- specific antibody—enzyme

coniuagates

TLOSA yzdisuatiar
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Table 1. Overview of IPCR applications

Protein
class

Tumor
marker

Viral
proteins

Pathogens,
micro-

organisms
and toxins

Metabolism,
immune
system

Diagnostics,
analysis

Antigen

Human prato-oncogena ETS)

PIVKA-, tumor marker of hepatocellular
carcinoma

Ganghoside GM3

MG7-Ag
Prostate-spacific-antigen (PSA)
VEGF

Carcinoembryonic antigen (CEA)

TNF.a
PSA
CEA

PSA
Hepatitis B surface-antigen |HbsAg)

Bovine herpasvirus |
Recombinant HBsAg
Hepatitis B surface-antigaen |HBsAg)
HIV core protein p24

Fish pathagan from Pasreuralls pi
Beta-glucuronidase from Eschesichia coll
Clastridium Dotulinum neurctoxin type A
Gliadin |food allargen)

Group A Streptococcus

Antigen ta Angiostrongylus cantonansis
circulating fith-stage warms

Clostridium botulinum neurotoxin type A
hTSH, hCG and p-Gal

Soluble murine T cell receptor
Murine major histocompatibility complax
Qa-2 amtigen

Human angiotensinogen
Human interdeukin 18
Qa-2 protein expression

Homodimeric osteaprategernin
Serotonin

Recombinamt mistletoe lectin [fVis)
Mumps-spacific igG in serum

Vis

IgG from several spacies (mouse, rabbir,
goat and human|, Viscumin, research
antibody in ceff culture media

Bovine serum albumin

Mouse antibody against apolipoprotein E
Fluorescain

p185ther2/nau| raceptor from crude lysate
of TE-17 calls

Limit of detection (LOD); IPCR enhancemant
compared with ELISA

100 000-fold; LOD: 9.6x 10 "' mol

1000 000 00O-fald; LOD: 10 '° dilution sample
of PIVEA antigen

Datection level of < 10 cells, melanoma cells
diluted in Z million healthy blood lymphocytes
10 000-fold; LOD: 38x10 " mal

1000-folg; LOD: 0.1 pg/ml

foid; LOD: 0.2 pg/ml
92.3% of patients with high CEA lavels and 50%
of patients with 'normal’ CEA levels ware found
positive
50 000-fold; LOD: 1 1g/mi
100-fold; LOD: 2.4 x 10" moleculas PSA
1000-fold; LOD: 10 pg/ml

1000 000-fold; LOD: 30 amoVL

10010Md {comparad with radicimmunoasayl;
LOD: 0.5 pg/sam ple

1000 D0O-fold lantigen); 10 000-fold |antibody)
700-fold; LOD: Z pg/ml

Spacificity: 14 of 17 liver sam ples positive
25-40id (compared with RT-PCA); LOD: 2 viral
copies'ml

10 000-fold; LOD: 3.4 colamy-forming units/ml
100 000 00O-fald; LOD: 0.01 fgiml

1000-fold; LOD: 3.33x10 "' mol

30.40id; LOD: 160 pg/ml

LOD: ~1x10 * aof a single cell
100-1000-fold; LOD: 0.1 pgiml

100 000-fold; LOD: 50 fg/sample

100-1000-fold; LOD: hTSH 1x 10" " mel, hCG
1x10° " mol 5x10 "%, p-Gal: 110 '" mat
125-104d; LOD: 0.8 pg/ml

10-104d; LOD: one embryo

No comparison carried out, used in addition ta
RT-PCA for the study of blastocysis

250 000-fold; LOD: 0.1 pgiml

16 000-fold; LOD: 2.5 1g/ml

No comparison carried out, used in addition to
RT-PCA for the study of expression in mouse
embeyos

25 000-fold; LOD: S 1g/m!| hamodimer

1000-fold, LOD: 0.4 pg/mi

1000-fold; LOD: 200 1g/ml

Compared with ELISA, IPCR was S8.6% (71/72)
sensitive and 92.9% (13/14) spacific

1000-10 000-fold; LOD: 100 fg/m!

100-1000-fold; LOD: 0.1-0.0% amol IgG, 40 pg/ml
Viscumin in serum, 100 pg/ml research
antibody

100 000-fold; LOD: 9.6 x 10" ** mal

No comparable ELISA data are given; LOD:
0.5 1g/sample
1000-fold; LOD: 300 amolml

1 000 000 00O-fald; LOD: 10 " dilution of cell
solution

Remarks

Univarsal IPCR

mmuno-RCA

Aeal-time IPCR

Aeal-time IPCR
PCR; real-time
PCR
Biobarcode
Sandwich IPCR,
PCR-ELOSA

PCR-ELISA
In situ WPCR

Aeal-time IPCR

Multiplex IPCR

Competitive
WCR

Aeal-time IPCR

Aoutine
application
real-time IPCR
First IPCR
publication

Competitive
PCR
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o=2I"Re= Biotinylated DNA

O streptavidin

i Biotinylated antibody

O Antigen (specimen)

Immobilized antibody

Microtiter plate well

123 456 7 891011712 M

(B)

. 1. Schematic represemation of immunoPCR assay 1A), and

detecton of protein A from S, aweus by immunoPCR (&)




Signal Amplification Detection of SE-toxin
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FABLE 2. IPCR-SA derectlor of SEA and SEB spiked In foods”

ML Cream e Tema xalad Ground lurkey
Spaked conce 12p)ml ar g) Detected . Detecied Cyleyekes) Dekecied Cy (eycles) Deleciced Cy leyckes)

SEA
7.3
.75
DATS
DAUTS
DANXITS
DAKTS
DAOOOIXIT ST

SEB
1.5 13 NA
D75 NA
DATS NA
DAWTS L NA
DAOONTS 2 NA
DA A 2 NA
DO T 87 8 NA

C ;. threshold cycle. The coarol samples tor no annigen, no primary antshody, no secondary antiboddy, no sample, and blank were negative

for all samples tesied (e, € > 4D).

NA, not assayed

" Equivalent to 7.5 pg/ml or g.

" Eqeivalent 1o 7.8 tg/ml or g.




FTABLE 3. Derecrdorn of roxin by the WPCR-SA assav in keated food samples
DPOR-SA foe SEA iIPCR-SA for SEB

Milk” Mk
Ground turkey Ciround turkey

-+

Spsked conca or control type (77°C, 30 min) 100°C. 10 mn 121°C, | C, 30 min) 100°C. 10 min

SEA or SEB (ag/ml or g
1.5
.74
DAVIS
DAOOTS
DTS
DAOOIDTS
0000007 8

Coaol type
No 1oxin
No | anubody
No 2 antibody
No sample (warer)

Hlank

" MK was heated in am autoclave at 1S Pt

Equivalent 1o 7.5 tg/ml or g.




TABLE 4. Comparnison of sensiaviey of IPCR-SA assay with thar

_' teveral commercial Kirs |.“| dedeclion 1~,‘ \} A asd NER didwed

P | \.“

SET VIA®

Spaked cones ELISA lor

ime)ml or SES . SEB SEBR”

5
)
DTS
DAOVS
DANNITS
DO

R UL A

" From TECRA.
From lToxa Technologies.
Equivalent to 7.5 pg/ml or g

tquivalent 1o 7.5 tg/ml or g.
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Figure 4. OS-ELISA using purified MBP—V and HRP—MBP=V}, of D11. Average of three measurements with 1 SD is shown. (A) A representative
dose—response curve. Open and closed cirdes represent values with and without immobilized antihuman kappa chain antibody, respectively. (B) Cross
reactivity with T3. Free T4 and T3 were incubated with HRP=MBP=Vy, in the plate immobilized with MBP=V{. Vi = shows the value without
immobilized antibody. (C) Estimation of total T4 in serum using MBP=V, and HRP—MBP=V,,.
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