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Abstract:The potentials for the use of drug-specific
antibodies or Fab fragments to detoxify patients suffer-
ing from overdoses occurring during therapeutic treat-
ment or from the self-administration of drugs of abuse
have long been recognized. However, the inherent
difficulties resulting from the use of foreign-species
proteins such as sheep polyclonal antibodies (Abs) or
mouse monoclonal antibodies (mAbs) have restricted
their use. Immunization of transgenic mice with “hu-
manized” humoral systems [1,2] with hapten-carrier
conjugates has allowed us to generate hybridoma cell
lines that secrete human sequence mAbs of high affin-
ity and specificity against the low molecular weight
drugs digoxin and cocaine [3,4]. Determination of the
fine-binding specificities of these mAbs has enabled
us to develop 3-dimensional molecular models of their
mechanisms of drug-mAb binding. These models have
the potential to direct the modification of these mAbs to
achieve improved affinities or broadened specificities
as needed for a better clinical product.

Introduction: The use of current technologies that
enable the generation of human sequence mAbs from
transgenic or human PBL-engrafted mice, Ab or Fab
phage display and ScFv libraries rather than foreign
species-derived polyclonal Abs is greatly facilitating
the development of new immunological treatments.
But, the clinical use of anti-drug Abs also requires
a thorough understanding of each Ab and the drug’s

pharmacokinetic (PK) characteristics. In these stud-
ies we report the development and characterization of
the binding properties of human mAbs-directed against
digoxin and cocaine. Since digoxin has a slow rate
of elimination, a very narrow therapeutic index for its
safe usage and undergoes littlein vivo metabolism, its
overdose treatment strategy requires high affinity Fab
fragments that can bind free drug, reverse its toxicity
and remove it through drug-Fab complex excretion in
urine. In contrast, mAbs used for cocaine abuse relapse
treatments require a high-specificity for cocaine versus
its metabolites and a long circulation half-life within
the blood so they are consistently present prior to any
drug administration. They must serve as an alternative
receptor for cocaine binding, thus altering the drug’s
PK and entry to the brain. Further, the rates of drug dis-
tribution (ko), elimination (kel), metabolism, volume
of distribution (Vd), and the extent of its nonspecific
plasma protein binding all influence the requirements
for successful immunotherapy. These issues as well as
our determinationsof the binding properties of our anti-
digoxin and anti-cocaine human mAbs are presented
below.

Methods and materials: Generation of human se-
quence mAbs.The mice [(C57BL/6J)× (CBA/J)F2]
used to generate the human antibody responses have
undergone genetic modifications that produce double-
transgene/double-deletion mice designated by Medarex
as the HuMAb-Mouse� have been previously de-
scribed [1,2]. Drug-directed human IgG responses
were elicited with i.p. injection of digoxin-KLH and
benzoylecgonine-KLH conjugates suspended in CFA,
followed by weekly or biweekly injections in IFA.
Mouse splenic lymphocytes were fused with P3X63-
Ag8.653 nonsecreting mouse myeloma cells with the
hybridomas grown and then selected for secretion of
hapten-specific human sequence immunoglobulins by
ELISA. Isotype analysis of the selected mAbs was
achieved by ELISA using species and H or L chain-
specific immunoreagents. NH2-terminal amino acid
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and genomic DNA sequencing of the mAb variable
regions was also carried out.

Determination of relative binding affinities(RBAs)
and affinity(Kd and Ki) constants.

The relative binding specificies of the mAbs for a
large collection of drug derivatives was accomplished
through the use of a competition binding ELISA that
has been described [3,5]. Affinity constant values for
mAb binding of compoundswere obtained using a radi-
oligand binding assay that employs a double-Ab precip-
itation technique and the collection of the [3H]ligand-
mAb-(Ab)x complexes on glass-fiber filters for quan-
tification.

3D modeling of ligand structures and binding inter-
actions with mAb.The 3D structures of the collections
of digoxin or cocaine-based ligands were first modeled
from x-ray crystal structures of digoxin or cocaine and
then the modified structures were drawn and energy
minimized using Sybyl software from Tripos, Inc. The
3D quantitative structure-activity (3D-QSAR) relation-
ship models that identify those regions of the ligands
contributing to the drug-mAb binding interactions were
generated using the QSAR module of Sybyl.

Results and discussion: Antibody generation.Seven
hybridoma cell lines secreting anti-digoxin mAbs were
successfully cloned from the spleenocytes of two of
six animals immunized with a digoxin-KLH conjugate
and undergoing cell fusion. The generation of anti-
cocaine mAbs was more problematic with benzoylec-
gonine (BE) being coupled to four different proteins
that were tried as immunogens. Following immuniza-
tion with these conjugations, a number of unsuccessful
cell fusions were performed. However, a cell fusion
using spleenocytes from an animal immunized with a
BE-KLH conjugate produced five hybridoma cell lines
that secreted anti-cocaine mAbs. Amongst these, the
hybridomacell designated, 2E2 was selected for further
cloning and characterization of its anti-cocaine mAb.

Characterization of mAb binding avidities, affinities
and specificities. Hybridoma cell lines were condi-
tioned to grow as T-flask cultures and mAb present in
spent medium was used for initial mAb specificity test-
ing. mAb concentrations were determined by captur-
ing mAbs from solution with plate adsorbed human-
specific IgGs. Ab dilution-binding curves then gave
avidity values of about 1–5 nM for all mAbs. The mAbs
were also found to bind to their appropriate hapten as
conjugated to several different proteins while showing
no binding to carrier proteins.

mAbs produced from mouse ascites fluid were pu-
rified using proteinA-column chromato-graphy for de-

Fig. 1. Inhibition curves, cocaine (•) and derivatives (mAb 2E2).

Table 1
Cardiac glycoside affinities

Drugs 7F2 1B3 11E6

Digoxin∗ 2.5 nM 3.1 nM 3.1 nM
Digitoxin∗ 7 0.6 8
Digitoxigenin 78 4,039 34
Neriifolin 215 126 33
Bufalin 19,623 717 2,990
Oleandrin 10,879 252 73,461
Digitoxigenin(mono) 205 22 23
Thevetin B 189 280 16
Evomonoside 172 32 23

tailed characterization. Radioligand binding exper-
iments indicated that anti-digoxin mAbs designated,
1B3, 7F2, 11E6 and 5C2 had Kd values for digoxin of
3.1, 2.5, 4.5 and 22 nM, respectively. The anti-cocaine
mAb 2E2 bound cocaine with a Kd value of 4 nM. In-
terestingly, while in most cases compounds closely re-
lated to the original immunogen bound well although,
as expected, with somewhat poorer nM affinities, anti-
digoxin mAb 1B3 was found to bind digitoxin (Kd,
0.6 nM) better than digoxin, and anti-cocaine mAb 2E2
binds both cocaethylene (3 nM) and cocaine propylester
(1 nM) better than cocaine (Fig. 1).

Development of 3-dimensional quantitative structure-
activity relationship(3D-QSAR) models for mAb bind-
ing. The fine-binding specificities or relative binding
affinities (RBAs) of the mAbs for a large collection
(56 cardiotonic and hormonal steroids; 38 cocaine ana-
logues) of ligands were determined with a competition
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Fig. 2. 3D structure-activity contour models of drug:mAb interactions. A) Steric, B) Electrostatic interactions of digoxin with mAb 1B3; C)
Steric, D) Electrostatic interactions of cocaine with mAb 2E2.

ELISA that used digoxin or cocaine as the IC50 standard
for inhibition of mAb binding to a hapten-protein con-
jugate [4,6]. Simple inspection of the IC50 ratios for the
anti-digoxin mAbs (Table 1, mAbs, 1B3, 7F2, 11E6)
demonstrated that: cardiac glycoside sugars generally
play little role in binding, only mAb 1B3 required an a-
sugar attached to the steroid moiety; the conformation
of the steroid rings was not critical but the addition of
multiple hydroxyl groups to the ring (ouabain) dramat-
ically lowers binding; the five-membered, unsaturated
lactone ring is also critical for mAb recognition. For
anti-cocaine mAb 2E2 the ELISAs indicated that it is
highly sensitive to stereochemistry of cocaine, further
the removal of the C2 methyl-ester’s methyl group re-
duces binding 10-fold while the phenyl group plays a
pivotal role. Its removal decreases binding more than
2,000-fold.

Comparative molecular field analysis (CoMFA) was
then used to correlate steric (van der Waals) and elec-
trostatic (Coulombic) energies between the test com-
pounds and a carbon atom probe representing the mAb
environment about the ligands and their affinities in
order to develop the 3D-contour plots such as shown
in Figs 2(A)–(D), that identify the regions about the
ligands where a change in the steric or electrostatic
field parameters (ligand structure) affects ligand affin-
ity. These analyses indicated that for digitalis binding
to the mAbs [4], electrostatic interactions (60%) pre-
dominate while for cocaine binding [4,6] steric interac-
tions (77%) dominate. In the 3D-models (Fig. 2, mAbs;
1B3 & 2E2), the green and yellow regions (Figs 3(A)
and (C)) indicate areas where increased steric bulk of
either ligand or receptor increases or decreases, re-
spectively, binding affinity. In Figs 3(B) and (D) the
red and blue areas indicate regions about ligand where

increased negative or positive partial charges, respec-
tively, in the ligand increases binding affinity. These
3D-QSAR maps not only indicate the structural regions
or locations of important drug-mAb interactions but can
map out the size and shape of mAb binding sites and
when coupled with computer-aided protein structure
modeling of the mAbs’ Fv regions facilitate the identi-
fication of amino acid residues critical for the binding
affinity and specificity. Modification of these residues
has the protential for producing mAbs with improved
affinities and specificities or broadened specificities as
needed for a better clinical product.

Finally, we should point that the efficacy of detox-
ification for any Ab will not depend solely upon the
mAb’s binding affinity and specificity but also upon the
in vivo pharmacokinetics of the drug being targeted as
they affect drug-mAb interactions.
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[11.10–11.30]
PER.C6TM as production platform for human
monoclonal antibodies
Bram Bout
Crucell, Leiden, The Netherlands

PER.C6TM, an immortalized human cell line, was
developed as a production platform for human mono-
clonal antibodies. In straight batch cultures, more than
1 × 107 viable cells per ml and 0.6–1.0 g per L are
obtained. Daily medium exchange results in3 × 107

viable cells per ml and> 0.5 g/L/24 h. The glycans
of monoclonal antibodies produced by PER.C6TM are
comparable to glycans found on human serum IgG. The
high productivity, scalability and glycosylation make
PER.C6TM a cost-effective platform for the production
of monoclonal antibodies with human characteristics.

[11.30–12.00]
Overcoming immunogenicity by identification and
removal of T cell epitopes
Frank Carr
Biovation Ltd, Aberdeen Scince Park, Scotland, UK

Immunogenicity associated with therapeutic anti-
bodies and proteins has been highlighted recently as
a cause of serious complications and deaths. Even
therapeutic antibodies engineered to contain human se-
quence, such as the chimaeric antibody, Infliximab,
or the humanised antibody CAMPATH-1H, have been
shown to be immunogenic.

Therapeutic antibodies may be derived from any
of several sources including phage display, human Ig
transgenic mice, xenotransplanted mice, or others, but
in each case it is possible that these can elicit an immune
response in certain patients. This is due to the process
of affinity maturation during antibody generation that
inevitably results in antibodies to which patients may
not be naturally tolerant. A sustained and limiting anti-
globulin response to therapeutic antibodies is a CD4+

T-cell dependent process typical of any foreign protein.
Underlying this process is the presentation of Th pep-
tide epitopes derived from the intracellular processing
of the therapeutic antibody. We have reasoned that if
the Th peptide were unable to interact with sufficient
avidity or were conformationally barred from binding
within the MHC class II peptide binding cleft, then the
Th signals could not be established and the therapeu-
tic antibody rendered non-immunogenic. This strat-
egy is dependent on identification of the Th epitope

and mutational modification of the protein sequence to
compromise the MHC class II binding interaction.

We have focused on this approach in our laboratory to
produce a number of antibody products in which T cell
epitopes have been removed without detriment to their
structure or function. Epitope identification has been
made possible by the combined use ofex vivohuman
T-cell proliferation assays and a software tool termed
Peptide Threading (PT). The PT analysis permits pre-
cise modelling of the effects of amino acid substitu-
tions on the ability of a Th epitope sequence to interact
with multiple different MHC class II allotypes present
in the human population. This provides guidance in the
design of engineered antibodies with a more favourable
immunogenicity profile. One such antibody targets hu-
man TNFα and despite multiple V-region substitutions
we have data demonstrating retention of all functional
capabilities of the molecule with respect to TNFα neu-
tralisation. Assays include competition experiments
with recombinant TNF-receptor and cell surface bound
TNFα; protection of TNFα-induced killing of WEHI
cells and suppression of TNFα-induced expression of
ICAM-1 and IL-6 in HUVEC and human fibroblast
cells respectively. Surface plasmon resonance data and
other pre-clinical efficacy assays are also favourable.
Critically, this modified antibody has been demon-
strated to no longer stimulate the proliferation of human
T cells in ex vivohuman T cell proliferation assays.
This antibody is therefore an attractive candidate for
clinical development and these findings highlight the
promise of this approach as a generalised scheme for
improving the immunogenicity profiles of therapeutic
antibodies and other proteins.

[12.00–12.20]
GENOVAC technology: A breakthrough in
generating functional antibodies against GPCRs
John Thompson and Stefan Lang
GENOVAC AG, Waltershofener Str. 17, D-79111
Freiburg, Germany
URL: www.genovac.com

GENOVAC’s technology has the best potential of
all immunisation methods to produce antibodies that
recognise native proteins and accordinglycan be used in
immunological methods investigating living cells. Its
qualities render antibodies originating from genetic im-
munisation especially suitable as diagnostic and ther-
apeutic agents. Together with the high specificity and
affinity of the antibodies this is a prerequisite for the
identification of the corresponding antigens in complex
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mixtures and environments such as blood or body tis-
sues, where the targets are often present in low concen-
trations. The combination of all these properties ren-
ders it possible to use these antibodiesin vivoas carriers
of toxins, drugs, drug-activating enzymes, radioactive
isotopes and photo-labels to target specific disease sites
in the body.

Membrane-bound and secreted proteins are the most
interesting targets for diagnosis and therapy. Secreted
proteins often serve as target structures for diagnostics
to avoid invasive techniques in acquiring test samples
from patients. Therapeutics, on the other hand, are of-
ten directed against membrane-bound proteins which
are extracellularly accessible from blood or lymph.
Both classes of proteins create problems in the conven-
tional protein and peptide immunisation since they are
subject to pronounced post-translational modifications
and characterised by strong hydrophobicproperties, re-
spectively.

GPCRs constitute the largest family of cell-surface
molecules involved in signal transduction. These
seven-transmembrane-domainreceptors play key phys-
iological roles and their dysfunction results in several
diseases. GPCRs are the target of 50–70% of the
current therapeutic agents on the market with annual
worldwide sales exceeding US $30 billion in 2001. The
human genome project has identified approximately
150 GPCRs as potential new drug targets. Accord-
ingly, members of the GPCR family represent up to
30% of the R&D portfolio of many pharmaceutical
companies. They are the main targets to identify novel
approaches for pharmacological intervention with in-
hibitory or stimulatory agents. Data on the successful
generation of monoclonal antibodies recognising native
GPCRs and blocking their activity will be presented.

[12.20–12.40]
A simple, low cost, high volume and concentration
method for production of hybridoma antibody
V. Mehrotraa, V.L. Lahirib and D.K. Hazrab
aBiochemistry Department, Himalayan Institute of
Medical Sciences, Dehradun, India
aS N Medical Sciences, Agra, India

The hybridoma technology developed 30 years back
known as invitro technology was very expensive with
skilled manpower needed to operate them. Due to the
high maintance, problems in animal house and obtain-
ing for the hybridoma cells generated by an invitro
procedure and selected for the use after screening of
invitro-produced tissue culture supernatants. These su-

pernatants should be of very high purity, free of con-
taminants and of high concentration for directly labeled
with a marker. To fulfill these conditions we develop
an ordinary glass-rolling chamber with dialysis tubes
dipped in DMEM. The hybridoma culture cells between
6 × 105 cells/ml with 5% FCS was added to tubes.
The medium was gassed with 5% CO2 daily and the
apparatus was rolled.

It was observed that after 10 days the cell numbers
increased without excessive degradation of the dead
cells and the concentration was very high when com-
pared with the ordinary cell culture method. The rolling
motion caused the air bubble inside the tube to oscil-
late, which was to be an advantageous and impurities
were effectively lower. The chambers were reusable
and hold more than two different hybridoma cell lines.
Therefore, this culture method is a useful alternative
production of antibody with simple, low cost and high
volume and concentration. This production can be eas-
ily adaptable to tissues culture laboratory routine and
without the need of animals.

[12.40–13.00]
Amylolytic activity and catalytic properties of IgM
and IgG antibodies from patients with systemic
lupus erithromatosis
Kirill N. Neustroeva, Dina R. Ivanena, Anna A.
Kulminskayaa, Harry Brumer IIIb, Andrew N.
Savelievc and Georgy A. Nevinskyd
aMolecular and Radiation Biophysics Division,
Petersburg Nuclear Physics Institute of Russsian
Academy of Sciences, Gatchina, Russia
bBiophysics Department, St. Petersburg Technical
University, St. Petersburg, Russia
cDepartment of Biotechnology, Royal Insitute of
Technology(KTH), Stockholm Center for Physics,
Astronomy, & Biotechnology, Stockholm, Sweden
dNovosibirsk Institute of Bioorganic Chemistry,
Siberian Division of Russian Academy of Sciences,
Novosibirsk, Russia

Introduction: Natural human autoantibodies capa-
ble of catalyzing a variety of hydrolytic reactions were
found and characterized in the last decade. Catalyt-
ically active antibodies (abzymes) that can hydrolyze
peptides (vasoactive intestinal peptide) and proteins
were detected in the sera of patients with bronchial
asthma and rheumatoid arthritis [1,2]. The pres-
ence of DNA and RNA hydrolyzing IgGs was proved
for such autoimmunity diseases like systemic lupus
erithromatosis (SLE) [3,4] and multiple sclerosis [5].
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One more type of hydrolytic activity that had been
detected in fractions of human antibodies was amy-
lolytic, which was expressed in ability of hydrolyz-
ing α1 → 4-glucosydic linkages in maltooligosaccha-
rides and polymeric substrates, starch and glycogen.
Abzymes with amylolytic activity hydrolyzeα1 → 4-
glucosydic bonds in different oligomericand polymeric
substrates yielding generally maltose and maltotriose as
major products of the reaction. Previously, we showed
the presence of amylolytic activity in IgG and sIgA
fractions from human milk of healthy women [6] and
in immunoglobulins G isolated from the sera of pa-
tients suffering from cancer [7]. Further investigations
revealed significantly higher level of the considered
activity in IgM and IgG samples of MS patients [8].
Exo-amylolytic and a-glucosidase activities were also
detected in IgM and IgG fractions isolated from the
sera of patients with clinically confirmed diagnosis of
SLE. Usage of oligomeric substrates modified with flu-
orogenic and chomatophoric groups enabled to study
kinetic properties of SLE abzymes and detect differ-
ences in modes of action of IgM and IgG samples from
different donors.

Purification of IgM and IgG fractions with amylolytic
activity: Since autoantibodies can form complexes with
other proteins, and Ab-mediated catalysis is sometimes
characterized by relatively low reaction rates, it is es-
sential to prove that the catalytic activities of Ig frac-
tions was not due to contaminating enzymes. There-
fore, it was important to apply such a method of IgG and
IgM purification, which allows separation of any minor
admixture of human a-amylases and a-glucosidases.
Subsequent chromatographies on a Mono Q, Superose
12, and Protein-A Sepharose or Protein-G Sepharose
were optimal first steps of catalytic Ab purification. In
a final step we used immunoaffinity chromatography
of purified IgG and IgM preparations on adsorbents
bearing antibodies to human IgG and IgM, respectively
as an additional effective tool for abzyme purification.
Resulted IgM and IgG samples were homogenous ac-
cording to SDS PAGE data, obtained using visualiza-
tion with silver or Coumassi Brilliant Blue staining.

Application of strict criteria worked out previ-
ously in several studies concerning human hydrolytic
abzymes [1–8] led us to conclusion that the observed
amylolytic activity is an intrinsic property of human
IgMs and IgGs and is not due to co-purifying human
amylolytic enzymes. Firstly, the amylolytic activity co-
incided with the IgG or IgM protein peaks after Super-
ose 12 chromatography in 6 M guanidine chloride fol-
lowed by renaturation by dialysis against neutral buffer

(Fig. 3(A)). Secondly, the amylolytic activity of the
IgM and IgG fractions was totally suppressed by addi-
tion of immobilized antibodies to human IgM and IgG,
respectively, and was recovered by elution with a low
pH buffer. Thirdly, the amylolytic activity was not sup-
pressed by incubation in 1 M acetic acid for 2 h, 20◦C
(so-called “acid shock”) and coincided with the IgM
and IgG fractions after their subsequent gel-filtration
on a Superose 12 column. Fourthly, after SDS-PAGE
of a preparation of native IgG and IgM preparations and
following renaturation, an in-gel assay showed amy-
lolytic activity only in single protein bands correspond-
ing to the complete IgG and IgM, respectively. Finally,
Fab fragments obtained by papain digestion of corre-
sponding IgGs showed practically the same level of
the amylolytic activity than intreated IgGs. As shown
on Fig. 3(B), a profile of the a-amylolytic activity ob-
tained after gel-filtration of Fab fragments absolutely
coincided with chromatography peak of the eluted Fab
fraction.

Substrate specificity and hydrolytic properties:Frac-
tions of IgMs from 42 patients with SLE were analyzed
in this study. In all investigated cases, the specific amy-
lolytic activity of isolated IgMs in the hydrolysis of p-
nitrophenyl maltohexaoside (PNPG6) was in the range
from 4 to 30× 10−2 U/mg (data for 20 of these patients
were shown in Fig. 4), whereas polyclonal IgMs from
healthy donors demonstrated specific a-amylolytic ac-
tivity less than 0.1× 10−4 U/mg. The levels of the
a-amylolytic activity of IgG samples isolated from the
sera of the same SLE patients were significantly lower
except six samples (Fig. 4). It should be noted that av-
erage specific amylolytic activity of IgMs from SLE pa-
tients was about 2.5 times higher than that from MS pa-
tients. In comparison, average specific activity towards
PNPG6 of IgG and sIgA samples from milk of healthy
women was about 0.5× 10−3 U/mg and of IgGs from
the sera of pregnant women was 0.1× 10−3 U/mg.
Therefore, fractions of IgMs isolated from blood of pa-
tients with definite SLE diagnosis appeared to be the
most active among all other tested abzymes. Both IgM
and IgG fractions from SLE patients are capable of hy-
drolyzing glycogen, starch and maltooligosaccharides
of various lengths.

Analysis of kinetic properties of some IgGs and IgMs
was performed on a reverse-phase HPLC column us-
ing p-nitrophenyl maltopentaose (PNPG5) as a sub-
strate in assays of the a-amylolytic activity. The val-
ues of Michaelis-Menten constant (KM ) andkcat de-
termined from Lineweaver-Burk plots for several most
active Abs are presented in Table 2. It should be men-
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Fig. 3. Analytical gel-filtration of the amylolytic activity of an IgM fraction isolated from SLE patient number 2 (A) and the amylolytic activity
of Fab fragment of the same IgM (B) performed on a Superose 12 column in a 6 Mguanidine chloride:•, activity; −, absorbance at 280 nm.

tioned that the transition from untreated IgG3 and IgG7

(KM = 0.02 and0.12 mM, respectively) to its Fab
fragments (KM = 0.03 and0.14 mM, respectively)
does not practically change theKM andkcat values for
the hydrolysis of PNPG5. In contrast to human amy-
lases, the amylolytic activity of IgG and IgM fractions
of catalytic Abs from all donors were not depended on
Cl− ions. Values for pH optima of the PNPG5 hydrol-
ysis for various SLE amylolytic abzymes were in the
range of 6.0–8.0.

Mode of action of IgM and IgG fractions:The
mode of action of IgM and IgG antibodies from 12
SLE patients was studied using 4-methylumbelliferyl
maltooligosaccharides with d.p. 1–5 and PNP mal-
tooligosaccharides with d.p. up to 12 as substrates with
the following reverse-phase HPLC analysis of the prod-
ucts formed during the reaction. The ability of Abs to
hydrolyze the above substrates was also examined by

spectrophotometric techniques. The most clear differ-
ence is the presence of two main types of action modes
for considered Abs: exo-amylolytic pattern without
release of a free glucose and exo-amylolytic activity
combined with exo-glycosidase one. The presence of
a-glucosidase activity of some IgG and IgM samples
was showed by the liberation of a free glucose from
MeUmb- and PNP-glucosides. The specific activities
of some IgM fractions from SLE patients in hydrol-
ysis of maltohexaose and glycogen differ widely that
indicates a variety of modes of action of these Abs and
serves as an additional evidence for the presence of
a-amylolytic activity in SLE antibodies. Analysis of
IgG and IgM fractions from the sera of different SLE
patients shows quite major differences in the mode of
action in hydrolysis of different substrates. Only few
antibody samples possess a-glucosidase activity giving
a glucose as a product. One could only explain such
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Fig. 4. A selectiv set of values for the specific a-amylolytic activities of IgMs and IgGs isolated from the same SLE patients in the hydrolysis of
PNP maltohexaose.

Table 2
Kinetic parameters of hydrolysis of PNP maltopentaose catalyzed by several
different preparations of IgM

Fraction of immunoglobulin∗ KM , mM kcat kcat/KM

IgM3 0.02± 0.001 290± 3 14500± 3
IgG3 0.22± 0.01 205± 3 930± 3
IgM5 0.44± 0.01 805± 3 1830± 3
IgM6 0.36± 0.01 610± 3 1700± 3
IgM12 0.12± 0.01 890± 3 7420± 3

∗Superscripts correspond to patient numbers.

differences in samples, which were isolated by a stan-
dard procedure, by the presence of contaminating en-
zymes with different types of amylolytic activity, a hy-
pothesis which we believe is very unlikely. The reason
of arising of hydrolytic activity in human autoantibod-
ies in cases of autoimmunity pathologies is unclear for
now. However, a-amylolytic assays of IgM fractions
using fluorogenic substrates might serve as an method
for detection SLE.
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Two systems have been made available for improv-
ing the development process of hybridoma and phage
display-derived antibodies. Utilizing FMAT� system
technology, the Applied Biosystems 8200 Cellular De-
tection System performs homogeneous assays using
fluorescent based confocal imaging to scan the bottom
of each well in a clear-bottom microplate. By scanning
only a 100µm depth at the bottom of the wells, cells

or beads can be clearly detected in relation to unbound
fluorophores, eliminating the need for wash steps. This
system combines the lower cost and higher throughput
of ELISAs, with the functionality of flow cytometry, to
improve the antibody screening process.

The Applied Biosystems 8500 Affinity Chip Ana-
lyzer is a new system that uses SpotMatrix Surface Plas-
mon Resonance technology to provide simultaneous
measurement of real-time binding kinetics between an
unlabeled analyte with up to 400 biomolecular targets
spotted onto an affinity chip. Several antibody-based
applications have been developed, including the char-
acterization of monoclonal antibodies, peptide epitope
mapping, and the identification of matched antibody
pairs. These three applications provide researchers
with valuable tools for biomolecular interaction analy-
sis and antibody characterization.

Together, the 8200 and 8500 systems provide a more
complete workflow solution for antibody screening and
characterization.


