This article was downloaded by: [University of Haifa Library]

On: 17 August 2012, At: 10:35

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,
UK

Molecular Crystals and

Liquid Crystals Science

and Technology. Section A.

e Molecular Crystals and Liquid
Crystals

Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/gmcl19

Direct Assessment of
HBsAb-HBsAg Interaction by
Interferometry

Deyu Wang ? & Chunwei Yuan #

& National Laboratory of Molecular and Biomolecular
Electronics, Southeast University, Nanjing, 210096,
P. R. China

Version of record first published: 24 Sep 2006

To cite this article: Deyu Wang & Chunwei Yuan (1999): Direct Assessment of HBsAb-
HBsAg Interaction by Interferometry, Molecular Crystals and Liquid Crystals Science
and Technology. Section A. Molecular Crystals and Liquid Crystals, 337:1, 401-404

To link to this article: http://dx.doi.org/10.1080/10587259908023462

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-
and-conditions

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden.



http://www.tandfonline.com/loi/gmcl19
http://dx.doi.org/10.1080/10587259908023462
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [University of Haifa Library] at 10:35 17 August 2012

The publisher does not give any warranty express or implied or make any
representation that the contents will be complete or accurate or up to

date. The accuracy of any instructions, formulae, and drug doses should be
independently verified with primary sources. The publisher shall not be liable
for any loss, actions, claims, proceedings, demand, or costs or damages
whatsoever or howsoever caused arising directly or indirectly in connection
with or arising out of the use of this material.




Downloaded by [University of Haifa Library] at 10:35 17 August 2012

Mol. Cryst, and Lig. Cryst., 1999, Vol. 337, pp. 401-404 © 1999 OPA (Overseas Publishers Association) N.V.
Reprints available directly from the publisher Published by license under the
Photocopying permitted by license only Gordon and Breach Science Publishers imprint.

Printed in Malaysia

Direct Assessment of HBsAb-HBsAg Interaction
by Interferometry

DEYU WANG and CHUNWEI YUAN

National Laboratory of Molecular and Biomolecular Electronics, Southeast
University, Nanjing, 210096, P. R. China

In this paper we report attempts to directly detect the different binding property between
monoclonal hepatitis B virus surface antibody (Mab) and multiclonal hepatitis B virus sur-
face antibody (Multiab) with hepatitis B virus surface antigen, which was coated on a pre-
treated glass slide. In the procedure, an optical transducer based transimittance interferometry
was used to detect this interaction in real time. At the end of the interaction, an increase in
protein layer thickness of about 7nm and 4.1nm for Mab as well as 6nm and 2nm for Multiab
were obtained at the concentrations of 10ug/ml and ipg/ml, respectively. The dynamic daia
derived from the film thickness change were evaluated with bimolecular model. Compared
with the interaction between Multiab and antigen. higher kinetic constant between Mab and
its corresponded antigen was obtained.

Keywords: biosensor; antigen; antibody; bimolecular model
INTRODUCTION
The strong and specitic binding of target molecules to the binding sites of an
antibody plays an important role in several fields. The assessment of aflinity

constants is of fundamental importance, in particular for the characterization of

monoclonal antibodies (Mabs) with respect to their analytical performance and
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cross reactivity ", Methods for this task are usually based on the determination
of the equilibrium concentrations of the reactions. Equilibrium concentrations
are classically determined by dialysis, by quenching or transfer of fluorescence,
by immuno-precipitation of radio-labeled analyses, or by centrifugation and
filtration techniques . All these methods required specific properties of the
analyses and are not practical when fast and efficient screening is demanded.
Recently, a new concept for characterizing affinity interactions by real-time
monitoring of the binding event at a transducer surface has become popular
since Pharmacia introduced a commercial system for this technique in surface
plasmon resonance (SPR). The association and dissociation rate constants of
the interaction can be derived from the binding curve. And the affinity constant
is determined from the ratio of the rate constants or the equilibrium coverage.
In the procedure, immobilization of one of the interacting compounds is one of
the most important requirements.

In this paper, the interaction between immobilized antigen and antibodies
was performed and a transmittance interferometry was utilized to monitor the
event on line * *!. The changes of optical constants of protein layers on the slide
were monitored by the instrument. Neither immobilized ligand nor analyte was
labeled. To compare the different binding character between Mab and
multiclonal antibody (Multiab), simple bimotecular model was used according

to the film thickness change.

EXPERIMENT

Purified hepatitis B virus surface antigen (HBsAg) was diluted to 100ug/ml
with buffer and immobilized on a cleaned glass slide through self-assembled
thin film of silane coupling agent. After coating with the HBsAg film, the chip
was washed several times with PBS. Both Mab and Multiab were diluted to

10pg/ml, 1pg/ml, respectively and antibody was added. Thirty minutes after



Downloaded by [University of Haifa Library] at 10:35 17 August 2012

ASSESSMENT OF HBSAB-HBSAG INTERACTION 403

addition of protein, the chip was rinsed three times in | M PBS. Goat anti-
human 1gG was applied as control. For dissociation steps, PBS-Tween was
added. The procedure was monitored by a transmittance interferometry, where
grating CCD camera recorded the spectra information transmitted from
transducer surface. To computer the binding/dissociation constants, a simple

bimolecular model was used.

RESULTS AND DISCUSSION
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FIGURE | The thickness change of the antigen-antibody

components film. Curve a, ¢ and curve b, d represented the dynamic
interaction procedure of Mab and Multiab respectively. And curve a, b
and curve ¢, d derive from difierent antibody concentration of 10pg/m}
and Tug/ml, respectively.
Figure 1 present our experimental results for antibody binding on the antigen
film. At the incubation end, the addition of HBsAb resulted an increasing in the

film thickness by about 7nm for Mab and 6nm for Multiab at the concentration

of 10 ug/mi, respectively. When the 1 pg/ml antibody were added, the thickness
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increased 4.1nm for Mab and 2nm for Multiab, respectively. For the control,
there was 0.5nm film thickness increasing at the end. Simple bimolecular model
was used to study the kinetic analysis according to the in real time detected
thickness change of the film. Data analysis indicates that the binding constants
are 9.93e+0SM's"' for the interaction between Mab and antigen as well as
6.81e+05M"'s* between Multiab and antigen. The dissociation constants are
0.0fs" for both Mab and Multiab. In this figure, it is visible that the thickness of
bound protein layers is different even the concentrations of Mab and Multiab
are the same. Several factors effect the measured result: the concentration of
analyte, the adsorption capacity of ligand, and incubation time. It is generally
agreed that there is positive relationship between protein concentration and their
corresponded film thickness ¥ * In this paper, the concentration is measured
based on the solid state sensitive layer and the measured concentrations of
ligand represent the effect concentration of bound antibody. This solid state
based method is fairly different with the traditional methods and its measured
concentration is generally less than that derived from the traditional methods.
Compared with Multiab, the component of Mab is more homogenous and it
shows higher solid state based concentration on the same concentration.
Therefore, the thickness of bound Mab is higher than the Multiab on the same
concentration. The different concentration based on the solid state film can also
be utilized to explain why the binding constant between Mab and antigen is

larger.
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