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Inoassays are sensitive, quantitative, rapid and economic tools, widely used in environmental analytical measurements. To date, there are few technologies for the development of noncompetitive
s for small molecules (haptens), the most common of which relies on the use of anti-immunocomplex antibodies. This approach is laborious, case specific, relies upon monoclonal
nology for its implementation and often exhibits high cross-reactivity with the unligated primary antibody. We recently have developed a new technology, PHAIA (phage anti-
where short peptide loops isolated from phage display libraries can be used as substitutes of anti-immunocomplex antibodies for noncompetitive immunodetection of small
erivel

nmunocomplex assay?.
molecules. The aim of this work is to use of this kind of peptides
contribute to diminish the amount of chemical synthesis needed.
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from phage display libraries as haptens substitutes to allow the development of potentially more sensitive assays and

Phage Display and PHAIA Technology
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unique epitope and can be
obtained in ilimited
quantities with the same
characteristics

Postadsorption step

The hibridoma cell producing the

Each hibridoma cell will produce a

desired antibody are then

single type of antibody producing
the desired antibody against a
single epitope.

The addition of polyethylene glycol cause the

of cells to fuse together to form
cells called hibridomas.

Figure 2. Scheme of the procedure for the selection of anti-immune complex phage and setup of phage anti-
immune complex assay (PHAIA). A possible scheme of the antibody-hapten-peptide trivalent interaction that

allows development of PHAIA is shown in the lower right part of the figure. Note that the overall affinity of the
peptide for the immune complex is postulated to be the result of their interaction with the analyte and the

Figure 1. Production of the monoclonal antibodies for the development of the Immunoassay for Clomazone. M
antibody.

METHODS: Phage display peptide libraries provides billions of different peptides expressed as fusion partners with the bacteriophage coat proteins plll or pVIIl. Phage that display a suitable
ligand are retained by the target, (immunocomplex formed by a monoclonal antibody against the herbicide Clomazone (mAb5.6) and the Clomazone molecule) while non adherent particles are washed
away. Bound phages are detached from the surface by acid elution, used to reinfect bacteria and reproduced for a new round of selection (Figure 2). After three rounds of selection, phages obtained
as supernatants of bacterial cultures were tested for binding to the immunocomplex by ELISA. DNA from positives phages clones was extracted and sequenced to deduce the amino acid composition
of the displayed peptide. Four different sequences with a share consensus motif were titulated and employed in an noncompetition assay with clomazone and aminoclomazone to test the specificity of

that union (see fig. 5).

RESULTS:
Four different sequences were isolated from phage library

Clomazone-PHAIA has a good correlation with HPLC and show
almost null matrix effect.

against the mAb5.6/Clomazone Immunocomplex. wo- eeElEEe ol B SiiEeWaETs
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Figure 3. Screening of phage eluate. Forty eight phage clones were selected for screening 08 08 100
by phage ELISA in the presence of clomazone or absence of analyte. Most of them bound ELISA (ng/ml of Clomazone)
specifically to the immunocomplex, showing negligible signal with the uncombined Figure 5. Ten samples of water was used to evaluate the The effect of the matrix effect was evaluated by monitoring the
antibody. correlation between the reference technique, HPLC (LD = recovery of spiked clomazone in surface waters measured by
. ~ . 0.5 ng/ml) with our assay (LD = 0.33 ng/ml). Different noncompetitive ELISA. To obtain a good correlation is necessary
Immunodetection of Clomazone and effect of the peptide sequence in the waters were analyzed by Clomazone-PHAIA ELISA in only two a two-fold dilution of the sample.
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Figure 4. Noncompetitive  ELISA Detection by simple visual inspection of 0.4 ng/ml
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Figure 6. Clomazone PHAIA adaptated into a Dipstick Assay (A) and ImmunoTubes assay.

of zero analite concentration plus five standard g L 2 :
We can detect by simple inspection as low as 0.4 ng/ml, 7-fold lower to the recommended maximum

desviation. LD = 0.33 ng/ml




