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Immunoassay: a complementary
technology
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Immunoassay

Advantages Disadvantages

Sensitive e Some targets are difficult

Selective Cross reactivity/Interferences

Rapid sample preparation Reagent availability

Cost-effective New technology

Simple to use Difficult to apply to multianalyte

Adaptable to various analysis
formats




Sandwich immunoassay
for protein analysis
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Antibody binding to a small
molecule




Small molecule immunoassay
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Immunoassay formats for detection of
small molecules

A. Direct Competitive ELISA




Calibration curve for competitive
Immunoassay
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Antibody differences

tetramer

mammalian —
doubles every day

mgs in weeks

chemically

size
structure

culture

yield
labeling

Camelids

15-20 kDa

monomer %

bacterial —
doubles every 20
mins
mgs in a day
chemically or
genetically




RNA x
SN TN NN AARA

3'-end adapter
TTTT —
SN NS AR

A
First strand cDNA synthesis

Easyclone [lT




Library screening

Anti-phage antilbndy HRP

selection of individual clones




Nanobodies developed or under
development to date in the Hammock

Laboratory
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Nanobody production to a target
analyte




Nanobody production to BDE-47
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Nanobody characterization
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Antibody characterization

Thermal stability
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Nanobody® (sdAb) summary

Single-domain
antibody (sdAb)

e Ease of genetic manipulation
« Labeled constructs

Normal IgG Heavy chain IgG

e Well-expressed products

« Easy to scale up/improved costs

e High chemical/temperature stability and solubility
* Decreased matrix effects
« Ease of storage, efficient refolding

Employs phage-display technology...




Competitive vs noncompetitive assays

Non
competitive

competitive ‘ ‘ ‘ O O

Analyte concentration Increase in analyte concentration

® Non competitive assays provide clear difference in signals at low
concentrations of analyte from signals at zero concentrations




Phage displayed peptide selection

Phagemid containing phage particle

-— Peptide
@ Analyte Trivalent
complex
\ <— Antibody

Phage displayed peptides effectively result in sandwich type assays for small molecules.




PHAIAs improve assay sensitivity




Phage peptide-based dipstick assay
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Bead-based PHAIA
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Phage peptide mediated real time
quantitative PCR

Target sequence (peptide

6 Kb ssDNA encoding sequence)

DNA release <é>

Real time qPCR

PCR product




PHAITA-gPCR 1s more sensitive than PHAITA

3-PBA, ng/ml
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PCR cycles
molinate

n
o

1

3-PBA, ng/ml

PCR cycles

L
2
<+
Q
2
L
o]
(B
e
-
S
Q
az
QO
al
>
<
et
<
aw
Ay

.001  0.01 0.1

10 aAljE|dYy

w©

-

@aouaossaton|4




Assay validation

aExpected Run 1 Run 2

Spiking detection

(ng/ml) after Detection
dilution

Recovery : Recovery
(%) Detection (%)

Recovery of 3-PBA

5 5.0 £ 0.2 100 5101
2 22101 110 2.3 £ 0.06
0.5 0.4 £ 0.05 80 0.5 + 0.04
2 0.2 0.18 £ 0.02 90 0.2 + 0.01

adetection level by the PHAIA-gPCR from diluted samples




Magnetic bead-based PHAIA-qPCR

Bead-based qPCR PHAIA
Ab coating Not necessary 1hat37°C

Not necessary when beads are stored
in PBS containing 1% BSA

Interaction 1 hatRT 1 hatRT
Secondary Ab Not necessary 1hatRT

Blocking 1hat37°C

Detection 30 min 15 min

Assay time 1h and 30 min 4 h and 15 min

3-PBA, ng/ml
. 2
[T 0.25
1 0.03
0

Relative Ct

é 5 10 . 1
Amount of beads (ul) 3-PBA, ng/ml




Phage displayed peptide assays

All the advantages of

‘sandwich-type’ assays ,:5:;;:&

Often improves
sensitivity compared to ")
competitive assay

Easy to produce, but

requires an antibody 22
Multiple assay formats /ﬂ /

possible

Dipstick assay Phage FRET
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