Introduction

Lumigen PS-atto and TMA-6 have been devel-
oped for enhanced chemiluminescent detection of
horseradish peroxidase (HRP) conjugates in solu-
tion and solid-phase immunodetection assays.
These substrates permit extended storage of the
working solutions at room temperature. Reaction
of HRP leads to very rapid generation of peak
light intensity. Unlike luminol-based reagents
there is essentially no buildup time to peak emis-
sion. Light intensity was sufficiently intense to
enable detection of HRP conservatively estimated
at 10-20 moles with a linear dynamic range of at
least four logs of HRP concentration.

Lumigen TMA-6, developed for use in blot-
ting applications such as western blotting, enjoys
the advantages of PS-atto in rapid signal genera-
tion and reagent stability and permitted picogram
level detection of proteins in membrane-based
blotting assays. Signal duration is extended on
typical blotting membranes to provide sufficient
time for optimization of imaging parameters. A
western blot assay of B-galactosidase achieved
guantitation of 5 pg to 5 ng of protein at time
points between 10 min and 2 hours.



Reaction of Lumigen PS-atto
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Reaction of Lumigen TMA-6
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Time Profile of HRP-Generated Chemiluminescence
from Lumigen PS-atto and TMA-6
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Linearity of Detection of HRP Using PS-atto
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The relationship of chemiluminescence peak intensity to the
quantity of HRP was measured by reacting triplicate 100 pyL
aliquots of the working solutions of PS-atto with 10 pyL of
HRP solutions in the range 1.4 x 1016 to 1.4 x 10-21 moles.
Light production ensued upon mixing and reached maxi-

mum intensity rapidly. Data points represent light intensity
recorded six minutes after mixing.



Properties of HRP Substrate

Affords subattomole detection sensitivity
At least four log linear dynamic range
Reaction performed at room temperature
Reaction of the substrate with HRP in
homogeneous solution causes intense
chemiluminescence which reaches peak
intensity in under 1 min

Time to maximum light intensity invariant with
amount of enzyme



Chemiluminescent Western Blot with TMA-6
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A western blot analysis using B-galactosidase as antigen
was performed to investigate performance of the reagent.
Blotted antigen was bound to anti-B-gal HRP conjugate
and detected with TMA-6. All quantitites of antigen down
to 5 pg could be imaged after an 11 min incubation of the
membrane in TMA-6 and a 5 s exposure to X-ray film.
hight intensity was essentially constant for at least two
ours.



Stability of HRP Substrate

Lumigen PS-atto is the first chemiluminescent peroxi-
dase substrate in which the working solution can be
mixed once and stored.

Substrate Storage Stability

PS-atto > 3 weeks at room temperature
and 4 months at 4 °C

Competitor A 24 hours at 4 °C
Competitor B Several hours at room temperature
Competitor C 24 hours at room temperature

Competitor D 8 hours at room temperature



Storage Stability of TMA-6 Substrate at 4 °C
Evaluated by Western Blot Assay
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A western blot analysis using B-galactosidase as antigen
was performed to investigate long term storage on the per-
formance of the reagent. Working solutions of the reagent,
either newly prepared or stored at 4 °C for one year, were
used to detect HRP-labeled 2° antibody. Images were
obtained after a 9 min incubation of the membrane in TMA-
6 and a 5 s exposure to X-ray film.

The results show the reagent to have undergone no change
in performance after 1 year.



Chemiluminescent ELISA using PS-atto
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A TSH assay was developed using an antibody-HRP conjugate
using chemiluminescent detection with PS-atto. Standards
were prepared over the range 0 to 25 mlIU/L. The chemilumi-
nescent assay achieved a measurement of 0.0015 mIU/L.



Conclusions

Lumigen PS-atto and TMA-6 are two members of
a new class of substrates for enhanced chemilu-
minescent detection of HRP and HRP conjugates
in solution and solid-phase assays. These sub-
strates permit extended storage of the working
solutions at room temperature. Reaction of HRP
leads to very rapid generation of peak light inten-
sity, with essentially no buildup time to peak
emission.

Light intensity using PS-atto enabled detection of
HRP conservatively estimated at 10-20 moles with
a linear dynamic range of four-five logs of HRP
concentration. The extreme detection sensitivity
allowed the development of highly sensitive
enzyme immunoassays. A commercial colorimet-
ric ELISA kit for TSH using an antibody-HRP con-
jugate was adapted for chemiluminescent detec-
tion and achieved a measurement of 0.003 mIU/L
with a signal/blank of 2.

Lumigen TMA-6, developed for use in blotting
applications such as western blotting, permitted
picogram level detection of proteins in mem-
brane-based blotting assays. Slgnal persists on
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