APPLICATIONS OF SURFACE PLASMON RESONANCE
IMAGING FOR DETECTION OF BACTERIA

CHOKCHAI PUTTHARUGSA

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF DOCTOR OF PHILOSOPHY (PHYSICS)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2011

COPYRIGHT OF MAHIDOL UNIVERSITY



Fac. of Grad. Studies, Mahidol Univ. Thesis / iv

APPLICATIONS OF SURFACE PLASMON RESONANCE IMAGING FOR
DETECTION OF BACTERIA

CHOKCHAI PUTTHARUGSA 4937277 SCPY/D
Ph.D. (PHYSICS)

THESIS ADVISORY COMMITTEE : TOEMSAK SRIKHIRIN, Ph.D.,
BOONSONG SUTAPUN, Ph.D., ORAPRAPAI GAJANANDANA, Ph.D.

ABSTRACT

The aim of this Ph.D. thesis was to develop the surface plasmon resonance
imaging (SPR imaging) for applications in hybridoma screening, detection of
Acidovorax avenae subsp. citrulli (Aac), and characterization of the antibody in a
pairwise binding study. In the application of hybridoma screening, the monolayer of]
Aac antigen was physically adsorbed on the 95:5 polystyrene-co-poly acrylic acid
(95PSMA) surface. The specific binding response was found to depend on the surface
density of immobilized 4Aac on the sensor surface and the antibody concentration. The
limit of detection (LOD) was 5 pg/ml, which was higher than the required
concentration for the normal production of the antibody at 10-100 pg/ml. This
suggests a possible use of the surface for the hybridoma screening. In the application
of Aac detection, SPR imaging was developed by using a specific monoclonal
antibody (MAb) and comparing it to the conventional ELISA technique. The 1:40
mixed self-assembled monolayers surface was used for immobilized MAb for

detection of Aac. The LOD using SPR imaging was 10° cfu/ml for direct detection,
and increased to 5x10° cfiu/ml for sandwich assay. The LOD for the ELISA technique

was 5x10* cfu/ml, which was slightly better than that for the SPR technique.
However, the sensor surface based on SPR imaging offered a major advantage in
terms of surface regeneration, allowing at least five cycles with a shorter assay time,
multi-channel analysis with an application on multiplex detection, and ease of surface
usage for the detection of Aac in the naturally infected plant.

Application in pairwise binding of MAb against Listeria monocytogenes
(L. monocytogenes) was studied using SPR imaging to further select the suitable MAb
pair for development of an immunosensor. Both formalin-killed and heat-killed L.
monocytogenes were compared for determining pairwise binding of each MAb (3C3,
3E4, and 7E6) using the MAb 3E4 as the second MAb. The results show that the
second MAD 3E4 bind was at a different epitope to the first MAb (3C3, 3E4, and 7E6)
except for the MAb 3E4/3E4 pair in binding to the heat-killed sample. The main
advantage of the SPR imaging offers the labeling-free, and provides real-time
monitoring. Moreover, it makes for significant time saving in the elimination of the
purified sample and label reactant.
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