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Effects of supermolecule additions to the enzyme-linked
immunosorbent assay for the measurements of CEA and PSA

Tomoko Arai” and Toshihiko Tsukada®

Summary To investigate the effects of supermolecules on the enzyme-linked immunosorbent
assay (ELISA), different types of supermolecules (dendrimers, cyclodextrins, crown ethers, surfac-
tants, and polyethylene glycols), and solid-phase sandwich ELISA kits for measurement of carci-
noembryonic antigen (CEA) and prostate specific antigen (PSA) were used in this study.

In the one-step CEA ELISA, each supermolecule was added to the capture antibody immobilized
well. Standard and antibody-enzyme conjugates were then dispensed into the well. The subsequent
procedures were performed as described in the user manual. In the two-step PSA ELISA, each super-
molecule was added to the well either before dispensation of a standard and assay buffer in the first
reaction, or before dispensation of an antibody-enzyme conjugate in the second reaction. Except for
above mentioned process procedures, were performed as described in the user manual. In all exper-
iments, the absorbance of color development by adding an enzymatic substrate in each well was
measured and compared with that of a control prepared with saline instead of supermolecules.

In the CEA measurement, absorbance was enhanced by the addition of Brij 35, Tween 20, PEG
6000, or PEG 4000. In the PSA measurement, absorbance was enhanced by the addition of PEG 6000
or PEG 4000 at the second reaction, whereas useful effects were not observed by the addition of super-
molecules at the first reaction. Our results suggest that those supermolecules contributed to the

enhancement of binding properties of antigen and enzyme-labeled antibody.
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Polyethylene glycol (PEG)
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Table 1  Effects of supermolecules additions on the one-step ELISA for measurement of CEA

Additives (Final conc. 3.0%) Standard (S) Reagent blank (B)  S-B

Abs. Abs. A Abs.
Control Saline 0.751 0.016 0.735
Cationic ~NH-NHz Scale out Scale out -
Dendrimer  Amphoteric -NH-OH 0.752 0.012 0.740
Anionic -COONa 0.670 0.016 0.654
Cyclodextrin a-CD 0.432 0.004 0.428
18-crown-6 0.215 0.040 0.175
Crown ether
15-crown-5 0.448 0.007 0.441
Cationic Quartamin 24P 2.038 1.048 0.990
. Amphitol 24B 0.415 0.037 0.378
Amphoteric
CHAPS  0.183 0,041 0.142
Surfactant  Anionic SDS 0.049 0.041 _0.008
Brij 35 1.200 0.017 1.183
Nonionic NP-40 0.575 0.059 0.516
Tween 20 0.898 0.032 0.866
PEG 6000 1.360 0.038 1.322
Polyetylene glycol
PEG 4000 0.932 0.017 0.915

To investigate the effects of supermolecules, 25 4« L of supermolecules and 25 x« L of standard containing 30 ng/mL of CEA
instead of 50 . L of sample were dispensed into each antibody-coated well. The other procedures were performed as
described in the user manual. Absorbance derived from these samples was compared with that of control prepared with saline

instead of supermolecules. Reagent blank prepared with saline instead of standard was processed for each supermolecule.

Table 2 Effects of supermolecules added at the first reaction on the two-step ELISA for measurement of PSA

Additives (Final conc. 3.0%) Standard (S) Reagent blank (B)  S-B

Abs. Abs. A Abs.
Control Saline 0.786 0.016 0.770
Cationic ~NH-NH2 0.560 0.022 0.538
Dendrimer  Amphoteric -NH-OH 0.624 0.011 0.613
Anionic -COONa 0.587 0.014 0.573
Cyclodextrin a-CD 0.711 0.014 0.697
18-crown-6 0.859 0.016 0.843
Crown ether
15-crown-5 0617 0.014 0.603
Cationic Quartamin 24P 0.135 0.017 0.118
. Amphitol 24B 0.340 0.014 0.326
Amphoteric
CHAPS 0.563 0014 0.549
Surfactant  Anionic sbs 0.025 0.016 0.009
Brij 35 0.533 0.014 0.519
Nonionic NP-40 0.045 0.010 0.035
Tween 20 0.267 0.013 0.254
PEG 6000 0.655 0.011 0.644
Polyetylene glycol
PEG 4000 0.709 0.015 0.694

To investigate the effect of supermolecules, 25 /. L of supermolecules and 25 x« L of standard containing 25 ng/mL of PSA instead
of 50 1 L of sample were dispensed into each antibody-coated well. The other procedures were performed as described in the

user manual. Control and reagent blank were prepared in the same way as CEA measurement.
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Table 3 Effects of supermolecules added at the second reaction on the two-step ELISA for measurement of PSA
Additives (Final conc. 3.0%) Standard () - Reagent blank (B)  S-B
Abs. Abs. A Abs.
Control Saline 1.145 0.010 1.135
Cationic -NH-NH2 Scale out 2.964 -
Dendrimer  Amphoteric -NH-OH 1.158 0.007 1.151
Anionic -COONa 1.167 0.011 1.156
Cyclodextrin a-CD 0.903 0.017 0.886
18-crown-6 0.709 0.013 0.696
Crown ether
15-crown-5 0.786 0.009 0.777
Cationic Quartamin 24P 2.062 0.248 1.814
. Amphitol 24B 0.856 0.007 0.849
Amphoteric
CHAPS 0.478 0.017 0.461
Surfactant  Anionic SDS 0.008 0.015 -0.007
Brij 35 0.642 0.023 0.619
Nonionic NP-40 1.201 0.010 1.191
Tween 20 1.158 0.015 1.143
Polyetylene glycol PEG 6000 1.779 0.026 1.753
PEG 4000 1.319 0.014 1.305

To investigate the effect of supermolecules, 25 .« L of supermolecules were dispensed into each well before dispensing of enzyme
conjugate reagent. The other procedures were performed as described in the user manual. Control and reagent blank were

prepared in the same way as CEA measurement.
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Fig. 1
reduced incubation time.
(A) Incubation time for measurement of CEA
was reduced from 60 minutes to 30 minutes. (B)
Second incubation time for measurement of PSA
was reduced from 60 minutes to 30 minutes.
Each graph shows the absorbance derived from
control with regular incubation time (60 minutes)
as 100%.
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Fig. 2 Standard curve obtained under the conditions of

reduced incubation time.

(A) Each standard for CEA was measured in the
presence or absence of supermolecules under the
conditions of reduced incubation time. (B) Each
standard for PSA was measured in the presence
or absence of supermolecules under the condi-

tions of reduced second incubation time.
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