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HBYV immunocomplexes for response prediction and therapy monitoring of chronic HBV
patients

The present invention relates to the field of diagnostics. In particular, it relates to a method for
identifying a subject suffering from hepatitis B virus (HBV) infection as being susceptible to
interferon treatment, said method comprising the steps of a) determining, in a sample of said
subject, the amount of HBV immune complexes, b) comparing the amount of HBV immune
complexes obtained in step a) to a reference value, and ¢) identifying a subject suffering from
HBYV infection as being susceptible to interferon treatment based on the result of the comparison
made in step b). The present invention further relates to the use of the determination of the
amount of HBV immune complexes in a sample from a subject suffering from HBV infection
and of a detection agent for HBV immune complexes for identifying a subject suffering from
HBYV infection as being susceptible to interferon treatment. Furthermore, the present invention
relates to a device and a kit allowing identifying a subject suffering from HBV infection as being
susceptible to interferon treatment.

Hepatitis B is an infectious inflammatory disease of the liver caused by the hepatitis B virus
(HBV). The virus is transmitted by exposure to body fluids, transmission by transfusions,
dialysis, common use of needles by drug-addicted persons, and perinatal infection being the

major modes of transmission.

Acute Hepatitis B virus infection is characterized by liver inflammation, vomiting, and jaundice.
Symptoms typically last for a few weeks and then gradually improve while the immune system
clears the infection. The probability of full recovery and establishment of protective immunity
increases with age: While only 5% adults will suffer from a persistent infection lasting for more
than a few weeks, i.e. chronic HBV infection, this rate rises to 70% for young children, and to
95% for newborns infected perinatally.

Chronic HBV is associated with a severe risk of developing cirrhosis and liver cancer, which is
why HBYV has been classified as a class I carcinogen, i.e. an agent carcinogenic to humans, by
WHO's International Agency for the Research on Cancer (IARC). It is thus of outmost
importance for the patient to receive a treatment allowing the patient's immune system to clear
the infection. Typical treatment schemes include nucleoside or nucleotide analogs inhibiting the
viral DNA polymerase, along with Interferon alpha. An important improvement was the
introduction of PEGylated interferon (e.g. Pegasys®), providing prolonged half-life of
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interferon, into therapy. For review of epidemiology and therapy of HBV infection see J.L.
Dienstag N Engl J Med 2008, 359; 1486-1500.

The serology of chronic HBV infection is complex, since on the one hand high anti-HBV titers
are directly correlated with the severity of disease, but on the other hand anti-HBV e antigen
antibodies were found to be present in patients years before spontancous seroconversion, i.e.
clearance of the HBV ¢ antigen from serum (Maruyama et al. (1993), J. Clin. Invest. 91, 2586-
2595). Despite improved therapy, still only a portion of patients will clear the infection under
treatment, while others will not. Members of the second group of patients, the non-responders,
can frequently clear the infection under a more aggressive therapy regimen, like e.g. increased
doses, prolonged treatment, or additional medication. It would, thus, be desirable to be able to
predict a patient's response to standard interferon therapy, in order to possibly adjust treatment
right from the beginning. In a recent improvement, it was found that determination of a change
in HBV soluble antigen (HBsAg) in patient samples after 12 weeks of therapy allows the use of
cutoff values for the prediction of therapy outcome. However, cutoff values are only valid for
patients being also HBV e antigen (HBeAg) positive, which is the case mainly in patients in the
Asian-Pacific area. In HBeAg negative patients, which are the majority e.g. in Europe, cutoff
values are much more difficult to define and a decrease of at least 10% between therapy start and
week 12 is used as a makeshift.

Recently, it was reported that in HBeAg positive patients, a high amount of HBV complexes
comprising HBSAG and anti-HBsAg-IgG before the start of therapy was correlated with a good
response to standard interferon therapy. However, this does not allow prediction for HBeAg
negative patients. At any rate, at present no method is available that would allow to predict
therapy outcome before the therapy is started for all patient groups regardless of their HBeAg
status.

Accordingly, the technical problem underlying the present invention can be seen as the provision
of means and methods for complying with the aforementioned needs. The technical problem is
solved by the embodiments characterized in the claims and herein below.

Therefore, the present invention relates to a method for identifying a subject suffering from
hepatitis B virus (HBV) infection as being susceptible to interferon treatment, said method
comprising the steps of

a) determining, in a sample of said subject, the amount of HBV immune complexes,

b) comparing the amount of HBV immune complexes obtained in step a) to a reference
value; and
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) identifying a subject suffering from HBV infection as being susceptible to interferon
treatment based on the result of the comparison made in step b).

The method of the present invention, preferably, is an in vitro method. Moreover, it may
comprise steps in addition to those explicitly mentioned above. For example, further steps may
relate, e.g., to pre-treatment of the sample of step a) or evaluation of the results obtained by the
method. Additionally, internal controls, such as sample quality controls or performance controls
may be used. The method may be carried out manually or assisted by automation. Preferably,
steps (a) to (c) may in total or in part be assisted by automation, e.g. by suitable robotic and

sensory equipment for the determining of HBV immune complexes in step (a).

The term “identifying”, as used herein, means to allocate a subject into the group of subjects
being susceptible to interferon treatment (so-called "responder™) or into the group of subjects not
being susceptible to interferon treatment (so-called "non-responders"). As will be understood by
those skilled in the art, the aforementioned identification is usually not intended to be correct for
100% of the subjects to be analyzed. The term, however, requires that the assessment will be
valid for a statistically significant portion of the subjects to be analyzed. Whether a portion is
statistically significant can be determined without further ado by the person skilled in the art
using various well known statistic evaluation tools, e.g., determination of confidence intervals, p-
value determination, Student’s t-test, Mann-Whitney test etc.. Details are found in Dowdy and
Wearden, Statistics for Research, John Wiley & Sons, New York 1983. Preferred confidence
intervals are at least 90%, at least 95%, at least 97%, at least 98% or at least 99 %. The p-values
are, preferably, 0.1, 0.05, 0.01, 0.005, or 0.0001. Preferably, the probability envisaged by the
present invention allows that the differentiation will be correct for at least 60%, at least 70%, at

least 80%, or at least 90% of the subjects of a given cohort or population.

Preferably, identifying according to the method of the invention can be accomplished in the
absence of knowledge about the HBV e antigen status of the subject, i.e. the identifying leads to
a correct allocation to the group of subjects being susceptible to interferon treatment or to the
group of subjects not being susceptible to interferon treatment for subjects regardless of the
HBeAg status of the investigated subject. Thus, the method can be applied for subjects with
detectable amounts of HBeAg in serum samples as well as for subjects lacking detectable
amounts of HBeAg in serum samples.

The term "hepatitis B virus (HBV)" refers to a virus species from the family hepadnaviridae
which is the causative agent of hepatitis B. HBV virus particles consist of an outer membrane
(also called lipid envelope), an icosahedral nucleocapsid and DNA genome. HBV is well known

and characterized in the art.
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The terms "hepatitis B virus infection” or "HBV infection" relate to the detectable presence of
HBYV in a subject. Preferably, HBV presence is diagnosed by the detection of at least one viral
polypeptide in a sample from a subject, more preferably, at least one of the viral antigens HBs
(HBsAg, Genbank Acc. No.: AAL66340.1 GI:18252577, SEQ ID NO: 1), HBc (HBcAg,
Genbank Acc. No.: CAAS51257.1 GI:288930, SEQ ID NO: 2), and HBe (HBeAg, Genbank Acc.
No.: AAM96930.1 GI:22530876, SEQ ID NO: 3) is detected. It is understood by the skilled
person that the HBV polypeptides are referenced as biomarkers, not as specific polypeptides, and
that the term HBV encompasses various strains of HBV which may comprise sequence variants
of the aforementioned HBV polypeptides. Accordingly, the aforementioned polypeptides having
the specific sequences deposited under the Genbank accession numbers are to be understood as
exemplary sequences representing a biomarker. Encompassed according to the present invention
are also variant polypeptides which vary due to at least one amino acid addition, substitution
and/or deletion form the polypeptide having the specific sequence as long as they are also
suitable as biomarkers for a HBV infection as discussed above. Preferably, the variant
polypeptides are at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%,
at least 98% or at least 99% identical to the specific polypeptides. The term "identical” as used
herein refers to sequence identity characterized by determining the number of identical amino
acids between two nucleic acid sequences or amino acid sequences wherein the sequences are
aligned so that the highest order match is obtained. It can be calculated using published
techniques or methods codified in computer programs such as, for example, BLASTP, BLASTN
or FASTA (Altschul 1990, J Mol Biol 215, 403). The percent identity values are, in one aspect,
calculated over the entire amino acid sequence. A serics of programs based on a variety of
algorithms is available to the skilled worker for comparing different sequences. In this context,
the algorithms of Needleman and Wunsch or Smith and Waterman give particularly reliable
results. To carry out the sequence alignments, the program PileUp (Higgins 1989, CABIOS 5,
151) or the programs Gap and BestFit (Needleman 1970, J Mol Biol 48; 443; Smith 1981, Adv
Appl Math 2, 482), which are part of the GCG software packet (Genetics Computer Group 1991,
575 Science Drive, Madison, Wisconsin, USA 53711), may be used. The sequence identity
values recited above in percent (%) are to be determined, in another aspect of the invention,
using the program GAP over the entire sequence region with the following settings: Gap Weight:
50, Length Weight: 3, Average Match: 10.000 and Average Mismatch: 0.000, which, unless
otherwise specified, shall always be used as standard settings for sequence alignments.

Also preferably, HBV presence is detected by detecting at least one viral polynucleotide,
preferably viral DNA, in a sample from a subject. The nucleotide sequences of the wviral
polynucleotides or the entire HBV genome are well known in the art. Preferably, HBV
nucleotide sequences are deposited under Genbank accession numbers NC 003977.1. It is
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understood by the skilled person that the HBV polynucleotides are referenced as biomarkers, not
as specific polynucleotides, and that the term HBV encompasses various strains of HBV
comprising variant nucleotide sequences. Accordingly, the aforementioned polynucleotides
having the specific sequences deposited under the Genbank accession numbers are to be
understood as exemplary sequences representing a biomarker. Encompassed according to the
present invention are also variant polynucleotides which vary due to at least one nucleotide
addition, substitution and/or deletion form the polynucleotides having the specific sequence as
long as they are also suitable as biomarkers for a HBV infection as discussed above. Preferably,
the variant polynucleotides peptides are at least 70%, at least 75%, at least 80%, at least 85%, at
least 90%, at least 95%, at least 98% or at least 99% identical to the specific polynucleotides.
Identity can be calculated as set forth elsewhere herein for amino acid sequences.

Preferably, the HBV infection referred to herein is a chronic HBV infection, wherein said
chronic HBV infection is, preferably, characterized by the detectable presence of HBV in a
subject for more than four weeks, more than five weeks, more than six weeks, more than seven
weeks, more than eight weeks, more than nine weeks, more than ten weeks, more than eleven
weeks, or more than twelve weeks. More preferably, a chronic HBV infection referred to herein
follows the definition published by the Center for Disease Control (CDC), according to which a
chronic HBV infection is characterized by the following laboratory criteria: IgM antibodies to
hepatitis B core antigen (IgM anti-HBc¢) negative AND a positive result on one of the following
tests: hepatitis B surface antigen (HBsAg), hepatitis B ¢ antigen (HBeAg), or hepatitis B virus
(HBV) DNA OR HBsAg positive or HBV DNA positive two times at least 6 months apart (any
combination of these tests performed 6 months apart is acceptable).

The terms "interferon treatment" and "standard treatment”, preferably, relate to a treatment of
HBYV infection with interferon and, preferably, an inhibitor of the viral DNA polymerase. It is,
however, also contemplated by the present invention that interferon treatment preferably is single
treatment with interferon and that standard treatment preferably is single treatment with a viral
DNA polymerase inhibitor. Preferably, interferon as referred to in this context is an interferon
covalently bound to polyethylenglycol (PEG-interferon), more preferably, interferon is interferon
2 alpha, most preferably, interferon is interferon 2 alpha covalently bound to polyethylenglycol
(PEG-interferon 2 alpha, commercially available as PEGasys®). Preferably, an inhibitor of the
viral DNA polymerase is a nucleotide or nucleoside analogon, more preferably {[2-(6-amino-
9H-purin-9-yl)ethoxy]methyl} phosphonic acid (e.g. adefovir®). Thus, standard or interferon
treatment, preferably, is treatment with interferon 2 alpha and a nucleotide analogon. More
preferably, standard or interferon treatment is treatment with PEG-interferon 2 alpha and a
nucleotide analogon and even more preferably standard interferon treatment is treatment with
PEG-interferon 2 alpha (e.g. PEGasys®) and adefovir® for less than one year. Most preferably,
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standard interferon treatment is treatment with PEG-interferon 2 alpha, e.g. PEGasys®, and
adefovir® according to the following therapy plan: Usually, the PEGasys® treatment is carried
out by subcutaneous administration (weekly subcutancous injection) for a duration of 48 weeks
whereas the viral DNA polymerase inhibitors (nucleoside/nucleotide analoga) are administrated
orally for a longer time, i.e. for more than one year in 80% of the patients. For details see also
J.L. Dienstag N Engl J Med 2008, 359; 1486-1500.

The term "being susceptible to interferon treatment" means that a subject can be successfully
treated or can at least be successfully treated with a significantly increased likelihood compared
to the prevalence for a successful treatment. Subjects which can be successfully treated by
interferon treatment as referred to herein are also called responders. Treatment as referred to
herein is successful if the HBV infection, at least one symptom associated therewith or at least
one complication accompanied therewith are ameliorated to a significant extent and/or cured.
Preferably, a successful treatment is also accompanied by a decrease of HBV polypeptide and /or
HBYV polynucleotide detectable in a sample from a subject as described herein above. More
preferably, successful treatment is characterized by the absence of detectable amounts of HBSAG
and / or HBeAG in samples from a subject after at most one year, at most 50 weeks, at most 49
weeks, or at most 48 weeks of treatment as determined 60 to 80 weeks, preferably 65 to 75
weeks, or most preferably 72 weeks after start of the treatment.

A subject which can not successfully treated by interferon treatment is also called non-responder.
In such subjects, no amelioration or cure of the HBV infection, the at least one symptom or at
least one complication associated therewith occurs. Preferably, such a non-responder subject
suffers from a severe form of chronic hepatitis B virus infection wherein HBSAG, but not
HBeAG, is detectable before and after interferon treatment, or wherein HBSAG and HBeAG are
detectable before and after standard interferon treatment. A subject, identified as being not
susceptible to interferon treatment shall be regarded for modified treatment measures, e.g.
increased doses of interferon and/or polymerase inhibitor, and/or prolonged treatment and/or

additional medication.

As used herein, the term "HBV immune complex" relates to a complex formed between at least
one HBV polypeptide and at least one immunoglobulin as described herein below directed
against said at least one HBV polypeptide, i.e. an anti-HBV immunoglobulin. Preferably, the
complex is formed between at least one HBV polypeptide and more than one, more than two,
more than three, more than four, more than five, more than ten, more than twenty, more than
fifty, or more than a hundred anti-HBV immunoglobulin molecules directed against said at least
one HBV polypeptide. Preferably, the HBV polypeptide is elected from the list of HBV antigens
related to herein above, more preferably, the HBV polypeptide is the HBSAG. The anti-HBV
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immunoglobulin, preferably, is a soluble immunoglobulin present in at least one of a subject's
body fluids, preferably blood or serum. Preferably, the anti-HBV immunoglobulin is an IgG,
more preferably a serum IgG. Most preferably, the anti-HBV immunoglobulin comprised in the
HBYV immune complex is an IgG directed against the HBsAg, i.e. an anti-HBsAg IgG. It is to be
understood that the HBV immune complex may comprise other molecules than the ones
expressly detailed in this specification, it is, however, preferred that the anti-HBV
immunoglobulin and the HBV polypeptide of the present invention form a substantial part of the
HBV immune complex. Thus, the anti-HBV immunoglobulin and the HBV polypeptide
constitute, preferably, at least 25%, at least 30%, at least 40%, at least 50%, at least 60%, at least
70%, or at least 75% of the mass of the HBV immune complex. More preferably, HBV immune
complex essentially consists of the anti-HBV immunoglobulin and the HBV polypeptide, i.e. the
anti-HBV immunoglobulin and the HBV polypeptide constitute at least 80%, at least 90%, or at
least 95% of the mass of the HBV immune complex. Even more preferably, HBsAg and anti-
HBsAg IgG constitute a substantial part of the HBV immune complex. Most preferably, the
HBYV immune complex essentially consists of HBsAg and anti-HBsAg IgG.

The terms "immunoglobulin” or "Ig" are understood by the skilled person. They relate to a
member molecule of the family of immunoglobulins, characterized in that they are soluble
polypeptides produced by the immune system of an individual in response to contact with a
foreign antigen. Preferably, the immunoglobulin is an immunoglobulin from a mammal and,
more preferably, the immunoglobulin is a human immunoglobulin. Also preferably, the
ifnmunoglobulin is elected from the group consisting of IgA, IgD, IgE, IgG, and IgM. More
preferably, the immunoglobulin is an IgG, most preferably a human IgG. Human IgGs are
characterized by a molecular mass of approximately 150 kDa and by a structure consisting of
two identical heavy chains of about 50 kDa and two identical light chains of approximately 25
kDa. The two heavy chains are linked to each other and to a light chain by disulfide bonds to
form the typical Y-shaped molecule. Preferably, the IgG are glycosylated, more preferably IgG
are glycosylated by N-glycosylation. Preferably, the IgG is of one of the subgroups IgG1, IgG2,
1gG3, or IgG4.

The term "anti-immunoglobulin antibody” relates, preferably, to a soluble molecule from the
protein family of antibodies recognizing an immunoglobulin, preferably recognizing a human
immunoglobulin, i.e. the anti-immunoglobulin antibody of the present invention preferably is an
anti-human-immunoglobulin antibody, more preferably recognizing a human IgG, i.e. an anti-
human-IgG antibody. The anti-immunoglobulin antibody according to the present invention is
preferably an antibody with low to medium affinity and with high avidity as detailed herein
below. The affinity of an antibody for an epitope is defined as the strength of all non-covalent
interactions between the antigen-recognition site on said antibody and the epitope. An antibody
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with a high affinity binds strongly to an antigen via many and / or strong non-covalent
interactions and, thus, remains bound to the antigen for a relatively long period of time. An
antibody with a low affinity, on the other hand, interacts with few and / or weak non-covalent
interactions and thus dissociates rapidly from the antigen. It is known to the person skilled in the
art that the affinity of an antibody can be described by it dissociation constant (Kg). Preferably, a
dissociation constant of 107° mol/l to 10® mol/l is indicative of a very high affinity, a
dissociation constant of 10® moV/l is indicative of a high affinity, a dissociation constant of 10~
mol/l is indicative of a low affinity, and a dissociation constant of 10® mol/l and higher is
indicative of a very low affinity. Thus, the dissociation constant of the anti-immunoglobulin
antibody, preferably, is 10°® mol/I to 10® mol/l, more preferably the dissociation constant is 107
to 10® mol/l. In molecules comprising more than one binding site, like e.g. antibodies, the
interaction of a first binding site increases the probability of a further binding site to interact. The
strength of such multiple interactions between a molecule comprising more than one binding site
and a molecule to be bound is known to the skilled artisan as avidity. A high avidity can thus
compensate for a relatively low affinity of the single binding site. Thus, the anti-immunoglobulin
antibody, preferably, has more than two antigen recognition sites, more preferably more than
four antigen recognition sites. Most preferably, the anti-immunoglobulin antibody has ten or
more antigen recognition sites. Preferably, the anti-immunoglobulin antibody is an IgG, IgD,
IgE, more preferably the anti-immunoglobulin antibody is an antibody comprising more than two
antigen recognition sites, e.g. an IgA, most preferably, the anti-immunoglobulin antibody is an
antibody comprising more than four antigen recognition sites in one molecule, e.g. an IgM. The
anti-immunoglobulin antibody is polyclonal or monoclonal and is produced in a mammal or in a
mammalian cell suited for antibody production. Preferably, the anti-immunoglobulin antibody
specifically binds to an epitope of an immunoglobulin of the present invention. More preferably,
the anti-immunoglobulin antibody is an anti-human-immunoglobulin antibody, i.e. binds to the
human immunoglobulin of the present invention, even more preferably, the binding is specific
for human immunoglobulin. Most preferably, the anti-immunoglobulin antibody is an anti-
human-IgG antibody, i.c. specifically binds to human IgG. It is, however, also envisaged by the
present invention that the anti-immunoglobulin antibody specifically binds to a neoepitope
formed by the binding of an immunoglobulin to the HBV polypeptide in the HBV immune
complex. Mcthods of how to produce antibodies are well known in the art, and include, ¢.g.,
immunization of live animals according to known protocols or the production of monoclonal or
polyclonal antibodies in cell culture systems (Sambrook et al., 1989, Molecular Cloning: A
Laboratory Manual). Preferably, the anti-immunoglobulin antibody is produced in mouse, rat,
rabbit, pig, cow, donkey, goat, sheep, or the like or in eggs. It is, however, also considered by the
present invention that the anti-immunoglobulin antibody is produced in a transgenic plant.
Preferably, the anti-immunoglobulin antibody is an IgM, most preferably a monoclonal IgM.
More preferably, the anti-immunoglobulin antibody is a anti-(aggregated-humanlgG) IgM, i.e.
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an IgM with a low affinity and a high avidity for human IgG as described herein above, e.g. the
<h-agg IgG> IgM as described in WO2008/135274, most preferably, the anti-human-
immunoglobulin antibody is. MAb <h-Agg.-1gG>M-3.022.5-IgM (DSM ACC2873), MAb <h-
Agg -1g6G>M-1.010.2-1gM and MAb <h-Agg.-IgG>M-1.1.7-IgM (shown in Table 1), MAb <h-
Agg.-1gG>M-3.022.5-1gM (DSM ACC2873) being most preferred.

Preferably, the anti-immunoglobulin antibody carries a label. The term "label" as used herein
relates to any substance capable of producing a detectable signal. Preferably, the label is a
chromogen, a fluorescent, chemiluminescent or electrochemiluminscent compound, a catalyst, an
enzyme, a an enzymatic substrate, a dye, a colloidal metal or nonmetallic particle, or an organic
polymer particle, or the like.

The term "subject", as used herein, relates to a mammal and, preferably, to a human. The subject,
preferably, suffers from HBYV infection. More preferably, the subject has a chronic HBV
infection. Moreover, the subject has, preferably, an unknown HBV e antigene status.

The term “sample” refers to a sample of a body fluid, to a sample from a tissue or an organ or to
a sample of wash/rinse fluid obtained from an outer or inner body surface. The sample preferably
comprises polypeptides, more preferably HBV antigens, most preferably HBsAg. Samples of
blood, plasma, serum, urine, saliva, or lacrimal fluid are encompassed by the method of the
present invention. Such samples can be obtained by use of brushes, (cotton) swabs, spatula,
rinse/wash fluids, punch biopsy devices, puncture of cavities with needles or surgical
instrumentation. However, samples obtained by well known techniques including, preferably,
scrapes, swabs or biopsies from the urogenital tract, perianal regions, anal canal, the oral cavity,
the upper aerodigestive tract and the epidermis are also included as samples of the present
invention. Cell-free fluids may be obtained from the body fluids or the tissues or organs by
separating techniques such as filtration or centrifugation. Preferably, samples are obtained from
body fluids known to comprise HBV polypeptides in subjects infected with HBV, ie.,
preferably, blood, serum, saliva, or the like. It is to be understood that the sample may be further
processed in order to carry out the method of the present invention. Particularly, cells might be
removed from the obtained sample by methods and means known in the art. Moreover, HBV
immune complexes might be extracted and/or purified from the obtained sample by methods and
means known in the art. Thus, the term sample also may relate to HBV immune complexes

purified and/or extracted from any sample as mentioned above.

The term "determining" relates to the quantification of the amount of HBV immune complex
present in a sample, i.c. measuring the amount or concentration of said HBV immune complex,
preferably semi-quantitatively or quantitatively. Measuring can be done directly or indirectly.
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The determining of the amount of immune complexés can be accomplished in a variety of ways
known to the skilled person, ¢.g. gel filtration chromatography followed by western blotting, co-
immunoprecipitation, or the like. Preferably, the amount of HBV immune complexes is
determined by the methods described in the examples herein below. Advantageously, it was
found that the sandwich-ELISA used in the examples allows reliable quantification of HBV
immune complexes. Moreover, it was found that the use of aggregated antibodies, e.g.

aggregated IgG, as anti-human-Ig antibodies, leads to a highly improved signal-to-noise ratio.

In accordance with the present invention, determining the amount of the HBV immune
complexes can be achieved by all known means for determining the amount of a polypeptide or
peptide in a sample, provided that they are adapted to specifically detect the HBV immune
complexes of the present invention. Preferably, detection agents are to be used which specifically
bind to and, thus, allow for the detection of the HBV immune complexes. Detection agents,
preferably, encompass antibodies or fragments thereof that specifically bind to the complexes,
aptameres, anticalins, or Designed Ankyrin Repeat Proteins (DARPins) that specifically bind to
the complexes. Preferably, double-specificity immunoassays are applied, i.e. assays wherein the
presence or the intensity of a signal will depend on the presence of both kinds of molecules
comprised in the HBV immune complexes, i.e. the HBV polypeptide and the anti-HBV
immunoglobulin. Said means comprise immunoassay devices and methods which may utilize
labeled molecules in various sandwich, competition, or other assay formats. Said assays will
develop a signal which is indicative of the presence or absence of the HBV immune complexes.
Moreover, the signal strength can, preferably, be correlated directly or indirectly (e.g. reverse-
proportional) to the amount of HBV immune complexes present in a sample. Said methods
comprise, preferably, biosensors, optical devices coupled to immunoassays, biochips, analytical
devices such as mass-spectrometers, NMR-analyzers, or chromatography devices. Further,
methods include micro-plate ELISA-based methods, fully-automated or robotic immunoassays
(available for example on multi parameter biochip platforms or ElecsysTM analyzers), CBA (an
enzymatic Cobalt Binding Assay, available for example on Roche-HitachiTM analyzers), and
latex agglutination assays (available for example on Roche-HitachiTM analyzers).

The term “amount” as used herein encompasses the absolute amount of the HBV immune
complexes referred to herein, the relative amount or concentration of the HBV immune
complexes referred to herein as well as any value or parameter which correlates thereto. Such
values or parameters comprise intensity signal values from all specific physical or chemical
properties obtained from the HBV immune complexes referred to herein by measurements, e.g.,
expression levels determined from biological read out systems in response to the polypeptides
referred to herein or intensity signals obtained from specifically bound ligands. It is to be
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understood that values correlating to the aforementioned amounts or parameters can also be

obtained by all standard mathematical operations.

“Comparing” as used herein encompasses comparing the amount of the HBV immune
complexes referred to herein which are comprised by the sample to be analyzed with an amount
of the said HBV immune complexes in a suitable reference sample as specified elsewhere herein
in this description. Also encompassed is comparing the ratio of the amount of the HBV immune
complexes to the amount of HBV antigen, preferably HBsAg, in the sample to a suitable
reference ratio. It is to be understood that comparing as used herein refers to a comparison of
corresponding parameters or values, e.g., an absolute amount of the HBV immune complexes as
referred to herein is compared to an absolute reference amount of said HBV immune complexes;
a concentration of the HBV immune complexes as referred to herein is compared to a reference
concentration of said HBV immune complexes; an intensity signal obtained from the HBV
immune complexes as referred to herein in a test sample is compared to the same type of
intensity signal of said HBV immune complexes in a reference sample; or a ratio of the amount
of the HBV immune complexes to the amount of HBV antigen as referred to herein is compared
to a corresponding reference ratio. The comparison referred to in the methods of the present
invention may be carried out manually or computer assisted. For a computer assisted
comparison, the value of the determined amount or ratio may be compared to values
corresponding to suitable references which are stored in a database by a computer program. The
computer program may further evaluate the result of the comparison by means of an expert
system. Accordingly, the result of the identification referred to herein may be automatically
provided in a suitable output format.

The term “reference value” as used herein refers to an amount of HBV immune complexes,
which allows assessing if being susceptible to interferon treatment or not being susceptible to
interferon treatment is to be assumed for the subject from which the sample is derived. A suitable
reference value may be determined from a reference sample to be analyzed together, i.e.
simultaneously or subsequently, with the sample.

Reference amounts can, in principle, be calculated for a group or cohort of subjects as specified
herein based on the average or mean values for a given HBV immune complex by applying
standard methods of statistics. In particular, accuracy of a test such as a method aiming to
diagnose an event, or not, is best described by its receiver-operating characteristics (ROC) (see
especially Zweig 1993, Clin. Chem. 39:561-577). The ROC graph is a plot of all of the
sensitivity versus specificity pairs resulting from continuously varying the decision threshold
over the entire range of data observed. The clinical performance of a diagnostic method depends
on its accuracy, i.e. its ability to correctly allocate subjects to a certain prognosis or diagnosis.
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The ROC plot indicates the overlap between the two distributions by plotting the sensitivity
versus 1-specificity for the complete range of thresholds suitable for making a distinction. On the
y-axis is sensitivity, or the true-positive fraction, which is defined as the ratio of number of true-
positive test results to the product of number of true-positive and number of false-negative test
results. This has also been referred to as positivity in the presence of a disease or condition. It is
calculated solely from the affected subgroup. On the x-axis is the false-positive fraction, or 1-
spectficity, which is defined as the ratio of number of false-positive results to the product of
number of true-negative and number of false-positive results. It is an index of specificity and is
calculated entirely from the unaffected subgroup. Because the true- and false-positive fractions
are calculated entirely separately, by using the test results from two different subgroups, the
ROC plot is independent of the prevalence of the event in the cohort. Each point on the ROC plot
represents a sensitivity/-specificity pair corresponding to a particular decision threshold. A test
with perfect discrimination (no overlap in the two distributions of results) has an ROC plot that
passes through the upper left corner, where the true-positive fraction is 1.0, or 100% (perfect
sensitivity), and the false-positive fraction is 0 (perfect specificity). The theoretical plot for a test
with no discrimination (identical distributions of results for the two groups) is a 45° diagonal line
from the lower left corner to the upper right corner. Most plots fall in between these two
extremes. If the ROC plot falls completely below the 45° diagonal, this is easily remedied by
reversing the criterion for "positivity" from "greater than" to "less than" or vice versa.
Qualitatively, the closer the plot is to the upper left corner, the higher the overall accuracy of the
test. Dependent on a desired confidence interval, a threshold can be derived from the ROC curve
allowing for the diagnosis or prediction for a given event with a proper balance of sensitivity and
specificity, respectively. Accordingly, the reference to be used for the methods of the present
invention can be generated, preferably, by establishing a ROC for said cohort as described above
and deriving a threshold amount there from. Dependent on a desired sensitivity and specificity
for a diagnostic method, the ROC plot allows deriving suitable thresholds.

Preferably, the reference amount as used herein is derived from samples of subjects obtained
before treatment, but for which it is known if their donors responded to treatment or not. This
reference amount level may be a discrete figure or may be a range of figures. Evidently, the
reference level or amount may vary between individual species of HBV immune complexes. The
measuring system therefore, preferably, is calibrated with a sample or with a series of samples
comprising known amounts of HBV immune complex or HBV immune complexes. More
preferably, the system is calibrated with a series of mixtures comprising defined volumes of
HBsAg-only serum, i.e. serum comprising high amounts of HBsAg, but no anti-HBV
immunoglobulin or HBV immune complexes, and anti-HBsAg immunoglobulin-only serum, ¢.g.
serum comprising high titers of anti-HBsAg IgG, but no HBsAg or HBV immune complexes. It
is understood by the skilled person that in such case the amount of HBV immune complex will
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preferably be expressed as arbitrary units (AU). Thus, preferably, the amounts of HBV immune
complex or HBV immune complexes is or are determined by comparing the signal obtained from

the sample to signals comprised in a calibration curve.

The reference amount applicable for an individual subject may vary depending on various
physiological parameters such as age, gender, or subpopulation. Thus, a suitable reference
amount may be determined by the methods of the present invention from a reference sample to
be analyzed together, i.e. simultaneously or subsequently, with the test sample. Moreover, a
threshold amount can be preferably used as a reference amount. Preferably, an amount of HBV
immune complexes which is above the threshold amount is indicative of a mild form of HBV
infection; and an amount of HBV immune complexes which is equal or below the threshold
amount will be indicative for a severe form of HBV infection.. It is to be understood that the

aforementioned amounts may vary due to statistics and errors of measurement.

In one embodiment of the method of the present invention, it has been found that an increased
amount of HBV immune complexes is, preferably, indicative of a subject being susceptible to
interferon treatment while a decreased amount for HBV immune complexes is indicative for a
subject being not susceptible to interferon treatment. In this case, the reference amounts are,
preferably, those which are the average or mean amounts found in a subjects suffering from
HBV prior to the treatment for a given population or cohort of subjects. A decrease or an
increase of the HBV immune complex amounts referred to herein is, preferably, a statistically
significant decrease or increase.

A reference amount may, preferably, be derived from a sample of a subject or group of subjects
suffering from HBV which is/are known to be susceptible to interferon treatment. In such a case,
a determined amount of the HBV immune complexes which is essentially identical or increased
compared to the reference amount shall be indicative for a subject being susceptible to interferon
treatment. An amount which is decreased shall be indicative for subject which is not susceptible
for interferon treatment.

A reference amount may, preferably, also be derived from a sample of a subject or group of
subjects suffering from HBV which is/are known not to be susceptible to interferon treatment. In
such a case, a determined amount of the HBV immune complexes which is essentially identical
or decreased compared to the reference amount shall be indicative for a subject not being
susceptible to interferon treatment. An amount which is increased shall be indicative for subject
which is not susceptible for interferon treatment.
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Advantageously, it was found that the determining the amount of HBV immune complexes
present in a sample from a subject allows for identifying a subject suffering from hepatitis B
virus (HBV) infection as being susceptible to standard interferon treatment. As is detailed herein
in the examples, preferably, a increased amount of HBV immune complexes is indicative of a
subject being susceptible to interferon treatment, and a decreased amount of HBV immune
complexes is indicative of a subject not being susceptible to interferon treatment. Meaning,
preferably, that a subject with a high amount of HBV immune complexes has a high probability
to respond to standard interferon treatment, and that a subject with a low amount of HBV
immune complexes has a low probability to respond to standard interferon treatment. It is thus
possible, using the method of the present invention, to decide before a therapy is started, if a
subject should be treated with standard interferon therapy or if the subject should preferably
receive a modified treatment. Also advantageously, it was found that the knowledge of the
HBeAg status and, thus, the determination of the HBeAg status of a subject is irrelevant for the
method of the present invention in order to correctly identify a subject susceptible to interferon
treatment.

The definitions made above apply mutatis mutandis to the following;:

The present invention also contemplates a method for treating a subject suffering from HBV
infection by an interferon treatment comprising identifying the subject as being susceptible for
the interferon treatment, preferably, by the aforementioned method of the invention, and
administering to a subject identified as being susceptible for the interferon treatment a

therapeutically effective amount of the interferon treatment specified elsewhere herein.

The present invention also relates to a method for differentiating in a subject suffering from
HBY infection between a mild and a severe form of HBV infection, said method comprising the
steps of:

a) determining, in a sample of said subject, the amount of HBV immune complexes,

b) comparing the amount of HBV immune complexes obtained in step a) to a reference
value; and

c) differentiating between mild and severe HBV infection based on the result of the
comparison made in step b).

In this case, a severe form of HBV infection is characterized by a decreased amount of HBV
immune complexes as set forth elsewhere hercin while a mild form of HBV infection is

characterized by an increased amount of HBV immune complexes. In this case, the reference
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amounts are, preferably, those which are the average or mean amounts found in a subjects

suffering from HBV prior to the treatment for a given population or cohort of subjects.

A "mild form" of HBV infection is, preferably, a form which can be treated by interferon
treatment as set forth elsewhere herein while a "severe form" is, preferably, a chronic HBV
infection which can not be treated by interferon treatment.

The present invention relates also to the use of the amount of HBV immune complexes in a
sample from a subject suffering from HBV infection or a detection agent for the HBV immune
complexes in such a sample for identifying a subject suffering from HBV infection as being
susceptible to interferon treatment.

Suitable detection agents which can be used for determining the HBV complexes present in a
sample are described elsewhere herein in detail.

Moreover, the present invention also relates to a device for identifying a subject suffering from
hepatitis B virus (HBV) infection as being susceptible to interferon treatment, comprising an
analyzing unit for determining the amount of HBV immune complexes and an evaluation unit for
comparing said amount to a reference amount and for identifying a subject suffering from HBV
infection as being susceptible to interferon treatment.

The term “device” as used herein relates to a system of means comprising at least the
aforementioned means operatively linked to each other as to allow the differentiation. Preferred
means for determining the amount of the said HBV immune complexes and means for carrying
out the comparison are disclosed above in connection with the methods of the invention. How to
link the means in an operating manner will depend on the type of means included into the device.
For example, where means for automatically determining the amount of the HBV immune
complexes are applied, the data obtained by said automatically operating means can be processed
by, e.g., a computer program in order to establish a diagnosis (i.e. identifying a subject being
susceptible for the interferon treatment). Preferably, the means are comprised by a single device
in such a case. Said device may accordingly include an analyzing unit for the measurement of the
amount of the HBV immune complexes in a sample and an evaluation unit for processing the
resulting data for the diagnosis. Alternatively, where means such as test stripes are used for
determining the amount of the HBV immune complexes, the means for diagnosing may
comprise control stripes or tables allocating the determined amount to an amount known to be
accompanied with response to standard interferon treatment or with non-responsc to interferon
treatment. Preferred means for detection are disclosed in connection with embodiments relating
to the methods of the invention above. In such a case, the means are operatively linked in that the
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user of the system brings together the result of the determination of the amount and the
diagnostic value thereof due to the instructions and interpretations given in a manual. The means
may appear as separate devices in such an embodiment and are, preferably, packaged together as
a kit. The person skilled in the art will realize how to link the means without further inventive
skills. Preferred devices are those which can be applied without the particular knowledge of a
specialized clinician, e.g., test stripes or electronic devices which merely require loading with a
sample. The results may be given as output of parametric diagnostic raw data, preferably, as
absolute or relative amounts. It is to be understood that these data will need interpretation by the
clinician. However, also envisaged are expert system devices wherein the output comprises
processed diagnostic raw data the interpretation of which does not require a specialized clinician.
Further preferred devices comprise the analyzing units/devices (e.g., biosensors, arrays, solid
supports coupled to ligands specifically recognizing the polypeptides, Plasmon surface resonance
devices, NMR spectro-meters, mass- spectrometers etc.) or evaluation units/devices referred to
above in accordance with the methods of the invention.

The present invention contemplates a kit comprising instructions to carry out the method of the
present invention, a detection agent for determining the amount of an HBV immune complex,
and, preferably, standards for reference amounts allowing identifying a subject suffering from

HBYV infection as being susceptible to standard interferon treatment.

The term “kit” as used herein refers to a collection of the aforementioned components,
preferably, provided separately or within a single container. The container, also preferably,
comprises instructions for carrying out the method of the present invention. Examples for such
the components of the kit as well as methods for their use have been given in this specification.
The kit, preferably, contains the aforementioned components in a ready-to-use formulation.
Preferably, the kit may additionally comprise instructions, e.g., a user’s manual for interpreting
the results of any determination(s) with respect to the diagnoses provided by the methods of the
present invention. Particularly, such manual may include information for allocating the amounts
of the determined HBV immune complex to the kind of diagnosis. Details are to be found
elsewhere in this specification. Additionally, such user’s manual may provide instructions about
correctly using the components of the kit for determining the amount(s) of the respective
biomarker. A user’s manual may be provided in paper or electronic form, e.g., stored on CD or
CD ROM. The present invention also relates to the use of said kit in any of the methods
according to the present invention.
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All references cited in this specification are herewith incorporated by reference with respect to
their entire disclosure content and the disclosure content specifically mentioned in this
specification.

FIGURES

Fig. 1: Principle of HBV immune complex detection; Anti-HBsAg capture antibodies (Biotin
aHBS1, Biotin aHBS2) are bound to a solid surface. HBV immune complexes (comprising
HBsAg and anti-HBsAg IgG) are captured to the surface and detected by a monoclonal IgM with
a low affinity, but a high avidity to human IgG conjugated to Digoxigenin (anti-<aggregated
human IgG> IgM-Digoxigenin.

Fig. 2: Schematic drawing of the study design.

Fig. 3: Amount of HBV immune complexes vs. response to standard treatment in a cohort not
differentiated according to HBeAg status; A) and B): concentration of HBsAg at week 0 (i.e.
before start of therapy, A) and at week 12 (B) of therapy in serum samples from patients
responding (R) or non-responding (NR) to standard therapy. Differences between responders and
non-responders are not statistically significant. C) and D): concentration of HBsAg/anti-HBsAg
IgG complex at week 0 (C) and at week 12 (D) of therapy in serum samples from patients
responding (R) or non-responding (NR) to standard therapy. Differences between responders and
non-responders are statistically significant at week 0 (p=0.0093) and at week 12 (P=0.0179).

Fig. 4: ROC curves for the data obtained in Fig. 3.

EXAMPLES

The following Examples shall merely illustrate the invention. They shall not be construed,

whatsoever, to limit the scope of the invention.

Example 1
Production of monoclonal mouse 1gM antibodies with rheumatoid factor-like specificity

Immunogen: H-IgG polymer:
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10 mg human IgG1 (Sigma Company) is dissolved in 0.6 ml 25 mM bicarbonate buffer pH 9.5.
After adding 3.5 ul 12.5% glutardialdehyde solution, it is incubated for 2 hours at room
temperature. Subsequently it is cooled in an ice bath, adjusted to pH 8.3 with 50 mM
triethanolamine solution pH 8.0 and 0.15 ml freshly prepared sodium boron hydride solution (8
mg boron hydride/ml water) is added. After 2.5 hours at 0°C the preparation is dialysed for 16
hours at 4°C against 10 mM potassium phosphate buffer/0.2 M NaCl, pH 7.5. The dialysate
containing IgG polymer is stored in aliquots at 80°C or used for immunization and for specificity
tests in culture supernatants of hybridoma cells. H-IgG3 polymer is produced in a similar manner
starting from human IgG3 (Sigma Company).

Immunization of mice:

12 week old, female Balb/c mice are firstly immunized intraperitoneally with 100 ug H-IgG1 or
IgG3 polymer together with the adjuvant CFA (complete Freund’s adjuvant). After 8 days a
further immunization is carried out with 100 pg of the respective IgG polymer in CFA. 13 days
after the initial immunization, 200 ug of the respective polymer is administered intraperitoneally
without adjuvant, 14 and 15 days after the initial immunization 100 ug was administered in each

case intraperitoneally and intravenously. The fusion is carried out after 16 days.
Production of hybridoma clones:
Fusion and cloning:

Spleen cells of an immunized mouse are fused with myeloma cells following the method of
Galfré, G., Methods in Enzymology 73 (1981) 3-46. Approximately 1 x 10° spleen cells of the
immunized mouse are mixed with 2 x 10’ myeloma cells (P3X63-Ag8-653, ATCC CRL 1580)
and centrifuged (10 min at 300 g and 4°C). The cells are then washed once with RPMI-1640
medium without foetal calf serum (FCS) and again centrifuged at 400 g in a 50 ml conical tube.
1 ml PEG (polyethylene glycol) (molecular weight 4000, Merck, Darmstadt) is added and mixed
by pipetting. After | min in a water bath at 37°C, 5 ml RPMI 1640 without FCS is added
dropwise, mixed, filled up to 50 ml with medium (RPMI 1640 + 10% FCS) and subscquently
centrifuged. The sedimented cells are taken up in RPMI 1640 medium containing 10% FCS and
sown in hypoxanthine-azaserine selection medium (100 mmol/l hypoxanthine, 1 pg/ml azaserine
in RPMI 1640 + 10% FCS). Interleukin 6 (100 U/ml) is added to the medium as a growth factor.
After about 10 days the primary cultures were tested for specific antibody synthesis. Primary
cultures which show a positive reaction with aggregated human IgG1 but no cross-reaction with
monomeric IgG are cloned by means of a fluorescence-activated cell sorter in 96-well cell
culture plates. Interleukin 6 (100 U/ml) is added to the medium as a growth additive.
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The following hybridoma clones were obtained in this manner:

Table 1:

Monoclonal antibody name Immunogen Subclass specificity polymer

MAb<h-Agg.-1eG>M-3.022.5-1gM h-IgG1 polymer | IgG1>1gG3>1gG4>1gG2

MAD <h-Agg.-IgG>M-1.010.2-IgM | h-IgG1 polymer | IgG1>IgG3>1gG4>1gG2

MAD <h-Agg.-IgG>M-1.1.7-IgM h-IgG3 polymer | IgG1>1gG3>1gG2>1gG4

Screening test for monoclonal antibodies having specificity for aggregated human IgG.

Streptavidin-coated microtitre plates (MTPs) are coated with biotinylated human IgG1 or IgG3.
Afterwards they are incubated with the monoclonal antibody in the cell culture supernatant.
Subsequently the bound antibodies are detected in the usual manner using an anti-<mouse-IgM>-
peroxidase (POD) by reaction with a POD substrate.

Determination of the subclass specificity using human IgG bound to a solid 10 phase:

In order to determine the specificity of the antibodies in the culture supernatant of the hybridoma
cells, MTPs coated with recombinant streptavidin (MicroCoat Company, Order No. 12-K 96 N)
are coated with 1 pg/ml biotinylated h-IgG (=h-IgG-Bi) of subclass 1 or 2 or 3 or 4 in incubation
buffer. Since 1gG bound via biotin to a solid phase behaves like aggregated polymeric IgG, this
experimental approach can be used to determine the subclass specificity. For this 100 ul h-1gG-
Bi solution per well is incubated for 60 minutes at room temperature while shaking and
subsequently washed 3 times with 0.9% NaCl / 0.05% Tween ® 20. In the next step 100 pl of
the antibody solution to be examined (culture supernatant) is added to a coated well and
incubated for 1 hour at room temperature while shaking. After washing 3 times with 0.9%
sodium chloride / 0.05% Tween® 20, 100 pl of a POD-labeled Fab fragment of a polyclonal
antibody from the goat against mouse IgM (Dianova Company, Order No. 115-036-075,
concentration used 0.16 pg/ml incubation buffer) is added in each case to detect bound antibody
from the sample, incubated for 1 hour at room temperature while haking and subsequently
washed 3 times with 0.9% sodium chloride / 0.05% Tween® 20. Finally 100 ul / well ABTS®
substrate (Roche Diagnostics GmbH, Order No. 1684 302) is added and the absorbance at
405/492 nm 1s measured after 30 min at room temperature in an MR700 Microplate reader from
the Dynatech Company.
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Incubation buffer: 40 mM Na phoéphate, pH 7.4, 200 mM Na tartrate, 0.1% Tween® 20, 0.2%

bovine serum albumin.
Determination of the reactivity / cross-reaction with monomeric, human IgG1:

In order to determine the reactivity / cross-reaction with monomeric, non-aggregated H-IgG1,
the monoclonal antibody to be examined is pre-incubated in the test described above with
monomeric, non-aggregated IgG1 in increasing concentrations or in excess. If the measured
signal remains unchanged at a high level, there is no cross-reaction. If the measured signal

decreases, a cross-reaction has occurred.

For this microtitre plates (MTP) (MicroCoat Company, Order No. 12-K 96 N) coated with
recombinant streptavidin are coated with 1 ug/ml biotinylated HIgGl (=H-IgG1-Bi) in
incubation buffer. 100 ul of the H-IgG1-Bi solution is used per well and incubated for 60 min at
room temperature while shaking and subsequently washed 3 times with 0.9% NaCl / 0.05%
Tween® 20. The monoclonal antibody to be tested for cross-reaction is pre-incubated with serial
concentrations of up to 1 pg/ml monomeric, non-aggregated IgGl. The pre-incubation takes
place in uncoated 96-well MTPs for 1 hour at room temperature while shaking.

In the next step 100 pl of this solution (antibody + non-aggregated, monomeric IgG1 in excess)
is added to a coated well and incubated for 1 hour at room temperature while shaking. After
washing 3 times with 0.9% sodium chloride / 0.05% Tween® 20, 100 ul of a POD-labeled Fab
fragment of a polyclonal antibody from the goat against mouse IgM (Dianova Company, Order
No. 115-036-075, concentration used 0.16 pg/ml incubation buffer) is added in cach case to
detect bound antibody from the sample, incubated for 1 hour at room temperature while shaking
and subsequently washed 3 times with 0.9% sodium chloride / 0.05% Tween® 20.

Finally 100 pul / well ABTS® substrate (Roche Diagnostics GmbH, Order No. 1684 302) is
added and the absorbance at 405/492 nm is measured after 30 min at room temperature in an
MR700 Microplate reader from the Dynatech Company. The monoclonal rheumatoid factor-like
binding antibodies that arc suitable in the sense of the invention recognize all human IgG
subclasses and exhibit less than 10% cross-reaction with monomeric h-IgG in a competition test.
If HIgG1 polymer is used to determine the reactivity, the measured signal is greatly reduced.
Table 1 shows the major properties of the monoclonal antibodies that were found.

Fermentation of hybridoma clones to isolate monoclonal antibodics:
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The hybridoma cells that are obtained are sown at a density of 1 x 10 cells per ml in RPMI 1640
medium containing 10% FCS and propagated for 7 days in a fermenter (Thermodux Company,
Wertheim/ Main, model MCS-104XL, Order No. 144-050). Average concentrations of 100 pg
monoclonal antibody per ml are reached in the culture supernatant.

Isolation of monoclonal MAb <h-Agg.-IgG>M-3.022.5-IgM:

5 mg MADb <h-Agg.-IgG>M-3.022.5-IgM (DSM ACC2873) is adjusted to a total volume of 2 ml
with 0.1 M sodium phosphate buffer, pH 8.6. 50 ul of a 1.11 mM solution of digoxigenin-3-O-
methyl-carbonyl-e-aminocaproic acid-N-hydroxysuccinimide ester in dimethyl sulfoxide is
added to this solution and subsequently stirred for 60 min at 25°C. The ratio of IgM to activated
digoxigenin is 1:10. The IgM-digoxigenin that forms is dialysed against 20 mM potassium
phosphate buffer / 0.1 M NaCl / 3% sucrose, pH 7.5. The dialysed IgM-Dig is stored in aliquots
at -80°C.

Example 2
Fully automated immunoassay on a multi parameter biochip platform (IMPACT)

A multiparameter biochip platform is described in Hornauer, H. et al., BIOspectrum, Special
Proteomics 10 (2004) 564-565 and Hornauer, H. et al., Laborwelt 4 (2004) 38-39. To determine
complex levels an array-based assay was used (IMPACT - Immunological Multi-Parameter
Chip Technology, Roche Diagnostics).

A streptavidin coating is applied over the whole area of a test area of about 2.5 x 6 mm on a
black-stained polystyrene support (solid phase). Lines of identical spots of approximately 10 to
20 per line consisting of biotinylated fragments of the therapeutic antibody are applied to the test
area in an ink-jet procedure; the diameter per spot is about 150 pm.

The following test-specific reagents were used:
Sample dilution buffer and detection antibody buffer:
50 mM Tris, pH 6.6; 30 mM MES; 50 mM NacCl; 0.1% detergent (polydocanol); 5SmM EDTA;

0.5% Casein; 0.2% preservative (oxypyrion and methylisothiazolone hydrochloride (MIT))

If samples showed very high concentrations of HBV-immunocomplexes and results were not
within the measuring range, additional manual sample dilutions were performed using Elecsys
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Diluent MultiAssay (Ident No. 03609987). Samples were diluted further in 10-fold steps (e.g.
1:10, 1:100, 1:1000)

Wash buffer: 10 mM Tris, 0.01% polydocanol, 0.001% oxypyrion, 0.001% MIT

Samples: human sera from chronic HBV patients before and during treatment with Peginterferon
alpha-2a (PEGASYS) and Adefovir (Fig. 2, Table 2).

Two different biotinylated antibodies specifically binding to HBs antigen were used as
biotinylated capture antibodies. Immune complexes of HBs antigen and anti-HBs antibodies
were bound to the solid phase-bound capture antibodies. Immune complexes were detected by a
monoclonal IgM antibody specific for human aggregated 1gG (MAb<h-Agg.-IgG>M-3.022.5-
IgM)(Fig. 1).

The samples were diluted 1:5 with the sample dilution buffer for the measurement. The diluted
samples were incubated for 12 min at 37°C. After aspirating the sample and washing the test
field with wash buffer, they were incubated with the MAb <h-Agg.-IgG>M-3.022.5-IgM (DSM
ACC2873), an antibody labeled with digoxin (Dig-labeled monoclonal antibody <h-Agg.-1gG>),
for 6 min at 37°C with a subsequent washing step. After incubation with a fluorescently labeled
<Dig> antibody for 3 min at 37°C and subsequently washing and suction drying the test field,
the signals were detected by a CCD camera (Fig. 3). The concentration could be calculated with
suitable complex-calibrators.
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HBeAg positive (n=29)

HBeAG negative (n=21)

HBsAg HBeAg HBsAg
. . non responder ) non-responder
SETOCONVErsion | Seroconversion seroconversion
n=4 n=10 n=15 n=5 n=16
Table 3: Statistical values for the ROC analysis (Fig. 4)
test auc std LCL UCL
complex (HBsAg/antiHBSAG IgG) 0.7258 0.0768 0.5753 0.8764
HBsAg 0.5054 0.0920 0.3250 0.6858
ratio HBsAg / complex 0.7093 0.0776 0.5572 0.8613
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Claims

A method for identifying a subject suffering from hepatitis B virus (HBV) infection

as being susceptible to interferon treatment, said method comprising the steps of:

a) determining, in a sample of said subject, the amount of HBV immune
complexes,

b) comparing the amount of HBV immune complexes obtained in step a) to a
reference amount, and

c) identifying a subject suffering from HBV infection as being susceptible to
interferon treatment based on the result of the comparison made in step b),

wherein the HBV e antigen status of the subject is unknown.
The method of claim 1, wherein said HBV infection is a chronic HBV infection.

The method of any one of claims 1 to 2, wherein the interferon treatment comprises
treatment with PEG-interferon and an inhibitor of the viral DNA polymerase.

The method of claim 3, wherein said PEG-interferon treatment is PEGasys® and
said inhibitor of the viral DNA polymerase is Adefovir®.

The method of any one of claims 1 to 4, wherein the HBV immune complexes
comprise hepatitis B soluble antigen (HBsAg) and an anti-HBSAG IgG.

The method of any one of claims 1 to 5, wherein an increased amount of HBV
immune complexes is indicative of a subject being susceptible to interferon
treatment while a decreased amount for HBV immune complexes is indicative for a
subject being not susceptible to interferon treatment.

The method of any one of claims 1 to 6, wherein the sample is a serum sample.

The method of any one of claims 1 to 7, wherein the amount of HBV immune
complexes is detected with an anti-immunoglobulin antibody.

The method of any one of claims 1 to 8, wherein i) the HBV immune complexes
comprise anti-HBsAg IgG, anti-HBeAg IgG, or anti-HBcAg IgG and wherein ii)
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11.

12.

13.

14.

25

the amount of HBV immune complexes is detected with an anti-(aggregated-
humanlgG) IgM.

The method of any one of claims 1 to 9, wherein the amount of HBV immune
complex is determined with an enzyme-linked immunosorbent assay (ELISA).

Use of the amount of HBV immune complexes in a sample from a subject suffering
from HBV infection or a detection agent for the HBV immune complexes in such a
sample for identifying a subject suffering from HBV infection as being susceptible
to interferon treatment.

A device for identifying a subject suffering from hepatitis B virus (HBV) infection
as being susceptible to interferon treatment, comprising an analyzing unit for
determining the amount of HBV immune complexes and an evaluation unit for
comparing said amount to a reference amount and for identifying a subject

suffering from HBV infection as being susceptible to interferon treatment.

A kit comprising instructions to carry out the method of the present invention, a
detection agent for determining the amount of an HBV immune complex, and,
preferably, standards for reference amounts allowing identifying a subject suffering

from HBYV infection as being susceptible to standard interferon treatment.

The use of claim 11, the device of claim 12, or the kit of claim 13, wherein the
HBYV e antigen status of the subject is unknown.
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. —FETHRER CRFLFHE HBY) BEMAZRE S EANTIMRRTERM T
%, iR A AR PR

a) BAE TR Z IR E S+ BV % Z R S YHE,
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c) HTH],b) PEHRMSG R, % HEAE HBY BEEMZRE L E I TR R UK,

HAPZiRXETIHBY e HUERER R

2. WIEAMER | Fri’k i 757%, HAFrid BV By 2184 HBV g,

3. RN E K 1 2 2 PE—IFTR B 771, P FIE BT B A PEG- T EFH
5 DNA A BHIHIFIEIT o

4. RAERHIZE R 3 Brid (9772, Hoh Brik PEG- T R4 2 PEGasys® ks
DNA B & Bl = Adefovii®,

5. MIEAFNE R 1 £ 4 PME—TFrR I 7%, HH HBV R 8 48 & B R A%
MR (BsAg) F1H{ HBSAG IgG.

6. RIWNANER 1 2 5 PRI TTE, HAPEMEK HBY AR EEYNERTZ
WEXN T B RITHUK, B R HBY Sz B SN E R R ZIRAE XTI ERT UK.

7. RERAER 1 2 6 PAE—TPRI 7, KRR R MERFE .

8. MIEWARMEK 1 B 7 PAE—IFTREI T %, Hrh AP A ERE A Pu R HBY %%
BEYRIE.

9 RIEBHER 1 E 8 P TFTIRMTTIE, BB D) HBV S B & ¥ E & Bl HBsAG
IgG$7i HBeAg I1gG Bi#Hi HBcAg TgG, Hrp ii) HHL (REM A Ig6) IeM Kl HBY Ha s 559
ME.

10. MMIEEACFNE K 1 2 9 P AE—IFTR I 75, A A BEER S5 Wk B 2 % (EL1SA)
E HBV S E Y& .

11. SR HBH BV BY K 2R F R &+ BV 2 B & WK 28U T XM &P K
HBV % B &R M7 A T4 B8 HBY B 32038 B8 X TR AT BRI A%

12. —FHTHERLBFLHTF HBY) BEMZRE LA TIRERT BRI
B, BEATHEBY AEESWNEN SR IATEMRESSE BB ULA
THEA BV R ZRELEEANTIMREBTEEAITNEE.

13, —FRAF&E, HAE LA R AT ER G H T BY AR E S5V B
TFR, FOAGE L E P4 R HBY IR 2R B 8 A X FRHET I R IG T BB 225 BER

14, MRIFBCFIEK 11 Frak (@, MI\BARIZE R 12 Frik e E , sUREACRZE K 13 Bt
AR, P ZIRE K IBY e FURRSR R
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AT 1214 HBY BF A M FM AL IEMAT HBY RIEES
Y]

[0001] AR EAW KW=M, fFerlt, EWW R TEEE 2B RWE HBY) BREH
ZIRE BB AN FIRBBIT BRI T, ik 7 EERE PR a) #E TR ZIRE e
HBV % B AMHIE,b) BB a) PIREMNHBY S EESVINES5S LML, M c) ET
HRb) PHREIS R, % BE HBY Y28 S e A T RBITER. ARB#H—F
WK HE R B B HBY B RIRE WS BV AR E SV BRI MY 2E 84
YRR B i, B % BT HBV BRI 2 R B AN T I RIBIT . Foh, XKW
W RSV B BBV BRI ZRE LB AN TR BT RENEERRAFE.

[0002] ZZIRFHRRH B R T (HBY) SIRAIFFIE AL Rt R . ZREBERET
PRV T A% 1%, I A 0L G AT 55 & OIS 3 2L R A Sk R R 7 A IR e A 8 2 R T AL 3B 5K
[0003] 2tk ZRUAT 4 95 B B e LURT I 28 E WK b A 388 S e E o AER — AR JLE 3R B
b5 BT G, (R S RRTE RS . Se R RERURIE SEAR Y ME S 5% O M 2R Bl SE 8% T 1 m
REN 5% A BE RS L THR MRSt m Yy, B8 M HBY BRI, (B2 XF F4h )L, X Ff
EEZRFAZ 70% I BXT T =GB A )L, A E 95% .

[0004] 181t HBV 5571 R AR A0 0 98 7= 2 XU RS AH 2%, 3X A2 4] HBV E.48 i WHO [l [ i
FERFFCHLI) (WHO' s International Agency for the Research on Cancer, IARC) XIJ3 %
I RBUE R, RIX ABUR MR B B E M S B2 E T AT REN AR RAE RS
WIVATT R EER . & WG RARENEIHRE DNA BABAZESIZERAE LY, &
FIFME o . —IEE YR PEC HLTHFE (HlnPegasys®;) 5IASTE, A4
ERHT R FFN . X T BV B HIRAT R ERIETT HIZEA, I J. L. Dienstag N Engl J
Med 2008, 359 ;1486-1500.

[0005] 181t HBV B i i 2 2 B 2% 1, RS E— 75 THi, I HBY M B SR EM E
BAHR BAE S — 5T, RILPLHBY e HURVUATE B KM MiEH# (BIMNMEERR BV e 5T
[B) ZEREFAET BED Maruyama ZE N, (1993), J. Clin. Invest. 91, 2586-2595) . RAE&
BT B, (B — B B G LI AT ERR Y, MR EERNER. BoHEE 3k
RMNANE ) B R B E R DE R BOERRT AR (Bl 238 m. a7 ks amst i 25 )
TERRBGL . PRHOKE T R U AR AR T IR R T R A, B TN — TR
VLR3I TT  fE ST et , RIRAE 12 VG 7 J5 6 SR 38 1 fh P HBV M M BT JR (HBsAg)
IR A S B e S U7 YA R . AR, I SR IB 174 HBV e LRl (HBeAg) PHIE
IEERR RS FE RV RMX B P RRE . EF k32 A HBeAg BAHE I E
o, WS FEHE M CARRE, (ARSI B A 12 B2 ZE /D 10% KR BRAIE A il i B4
7/

[0006] ST, $#EHRIE FE HBeAg FHI B & W, BT VE BB Z BT B3 2 K63 HBsAG R
HBsAg-1gG ) HBV H &Y SXARET BTN RIFRMNARR . SR, XA ST HBeAg
B B3 . B2, BRTSE XFERI TV, BTid 77 206 SRV 2R 1697 1B B BTS2 8 2 A T

3
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ST, To e Ath A1) HBeAg RS WA o

[0007] BRIk, fE R AR BAEBEAIBA BT U ARBEA TR ENRFTFEMF BRI
%o AP ] R AR B SR T SCRAE I L 7 Rk

[oo08] Ak, KXW E—HMATHEE ZEFLHE BY) BRNZRELEE AT
HWRIGT BRI A, TR FEEHEIR .

[0009] a) FAEFTARZRE ST BV BT EYHE,

[0010] b) %588 a) PHEM BV EEEVNESSEEEEK ;7 H

[0011] ¢) HETFHED) FHENER, & EH BV ERLENZRELEZ AN TFIMERTH
[0012] AR EMREMZE —FIEI L. F4h, B LMTER b ST RRER 2 F AR Lk
ZAMRIE TR B, FoAth b R R UGB A0y K AL EES IR &) FORE S EBVT HRZ F VA 3RS 1 4
Ro S50, AT UME AT a0 B, ke R E R B S BERT RR . VAT LR T st sl B
EER) . LM, SPIR (2) 2 (c) 7T LSk L et i B shib i Bh, Blan s B Fofhe 5
R (@) F HBY ERAYKEEYE AR SRR &) .

[0013]  WIAICHA, AE“EE” BIEEZRENAN TMRBRTREMNZREH (FriF
“RNAE”) , BRIAN FIRBEET AP ZREH (B “dERNME”) iU EA
N, TR S BB E AN B XN TR Z AL 1LH] 100% IEfh. 2R, R REEK
TEAG K XS Ge vt B2 353 B ar BT 32 3R B 3. AR SUREIAR A A 7] 5 5 M A i -5 b 3 1)
G TR (F, EEXIEHE p- EI 2 . Student K t- A% Mann-Whi tney ¥230 % )
WERE N BEANG T BE . ¥EW Dowdy Fl Wearden, Statistics for Research, John
Wiley&Sons, New York 1983. it EFEXEZZE/D 0% . 2/ 95% . 2/ 97% .2/ 98%
WE99% . p—EMEHE 0. 1.0.05.0. 01.0. 005 & 0. 0001, {tikHh, A4k BH) BRI R
S TP A4 348 B R B BB A /0 60% VB /D 70% . B /0 80 % B /b 90 % 2K E =
IERHT

[0014]  fLigEHh, MRIF AR BH 7 VER B2 ] DAEEA B R E B HBY e HURRAEH/BH T
LI, BRIX R4S 2 S BUS 2 E IEFARI A EXF T IR AT BRI 2R E A TR RIT
AHURKI 2R A, Lie T 572 10 HBeAg AT . I, %75 507 L& F 1 isHE
v PR AR U2 ) HBeAg HYSZIR 3 LA KGE A T MG RE & P &8 AT A & 1 HBeAg 5214
& o

[0015]  ARiBE“ZBRF KRBT (HBV) "5k H WEAT DNA Sl T RHE A Z BYBT % R EUR B F 1Y
REYIAT. BV AR FHEIME (EERERREE) AR DNA ZFE A H %
HBV 7E A 40ig 4 2 9 A8 BIRAE .

[0016]  RiE “ Z HYRT 4 5 55 YL ” 8K “HBV X4 ” 8 HBV £ 23R & P KAl 8 WAFLE. £
1, B 7Sk B IR E FAE & A 2 D —F i B 2 B2 W HBY 1248, SE U ML, 42 0
F/b—MKEEPR UBs (HBsAg, Genbank B3R5 AAL66340. 1 GI:18252577,SEQ ID NO:1),
HBc (HBcAg, Genbank &35 CAA51257. 1 GI:288930, SEQ ID NO:2) F1 HBe (HBeAg, Genbank
B35 AAM96930. 1 GI:22530876, SEQ ID NO:3) . AR N RIHAE, ¥ HBV £ RkiE N4 Wbs
03 K, ANMER B AR L IR %, 3 HRE HBY 35 7] 868 & ik HBV £ Bk 7 51 214 11 &%
il HBV ##k. [Elitk, B4 DL GenBank B 3% S {RIRAI B AT FIHI AT IR £ B B A B AEY

4




CON 104126124 A i BB 3/14 |

PRICEI RIS ARIFEA K HIBRET AL, TR AL KR 2 D — AR R,
BB/ BRI 5 BAR R B 2 BN R, REEI-& & 1F A an b 30T i HBY R L i
YTt ik, THLEREABERE—FEDL 0% . ELT5% E/D80%  F/85%.
EF/HW% B B5% BN BUBED 9%, WA, RiE“E—" 5 LA T e
HIFFB R — M H e B MZBR T 5 SR E R T 5 2 (B AR R B E R B, P Xt g 7
FILAIR G B B F R ES. 7] LME AT BV P ARRBAL B9 A FF R AR S 7 k40, )
BLASTP. BLASTN &%, FASTA (Altschul 1990, J Mol Biol 215,403) skit& . ZE—/ 51, &
BARERFHEENTER—ME28E. STFERAR, —RINETESMHEENERF
A F BRI FH . EXFE T &, Needleman 1 Wunsch B =B Smi th F1 Waterman
HEFER ARG R RS X, 7 LAME TR PileUp (Higgins 1989, CABIOS
5,151) 5% 2 /F* Gap Fl BestFit (Needleman 1970, ] Mol Biol 48 ;443 ;Smith 1981, Adv
Appl Math 2,482), FTiATERE & GCG A H, (Genetics Computer Group 1991, 575 Science
Drive, Madison, Wisconsin, USA 53711) B34 . A KHKE —1F1HE, {£ HIEFE GAP, £
AT X EREFEA KA LT RERE FCLE 2 (%) R EKFHR—HAE 2R
H 50, KENE 3, FIITHEL :10. 000 FFI4EEL 0. 000, BRIAESH 48, 75 R 24 52 AE
TR & BAE A P FI S AR vE R E

fo017] L fRrkih, BEEREZAENELTREEL—FORBLEEFR NEHHRE
DNA, ¥ 31) HBV B7FLE . Wi £ 1% E e BB HBV EL R4 M HF R e 7 R A4 s an i . 46
e, HBY 2 BR7 51 LA GenBank B 5% 5 NC_003977. 1 fRj. AN REf#, ¥ HBV ZH
BRAE 0 E R iR &, MMER R AL B RIR &, 7 HARTE BV MBS R ETRFY
FI25FF HBY Bk, Ik, BA LL GenBank &5 5 {35 A BAK 5 K TR £ R A FRAR A
KRR EDIRLPIREIETS . BEARHERET AL TR, TA T hZBHRR 2D
— MMEE RSN B A / BB R IAR T BEE B BT NERZZER, REE(IBE
EAE g EICIHE ) HBY B Y FRid. Uik, THREBHFRS RASZHFRRE—Z
HT0% D T5% FE80% A 85% A 90% . T 95%  F /D 98 % ERE > 99% . [F]
— ML AT BLan A S i A ST R B TR R 5 B ik AR

[o018]  fRidkh, A SCHFHR K ) HBV EX S 18 M HBV kY, B /R BT iR 1B ot HBV BL it ik b LA
BV #E 2R A P e FEE L T4R . 2T A2 T6 A 2T TA.2T8 A £T9MA.
ZT 10 . Z2F 11 AsEF 12 BFriE. BOUEH, AR P8RRI 1BV BRI 5%
FEHlH L (CDC) A FFHE S R 52 X, 1B M HBV BR YL LU Fse 0 B Anv A B E - 2
BRI RAZOPURE TeM Bifs (TgM $i HBe) BMEIEH VI TRE 2 — AL R . ZBRTRE
[HHLR (HBsAg) \ZBIF R e HiJ (HBeAg) SR Z BT 4% EE (HBV) DNA, B [BIfg 2 /b 6 I H
HBsAg FHYEEY HBV DNA PHTE 2 % ([8FE 6 A B 3E4T IR 4G 40 PRI 4H & B2 AT B2 10 ) o
[0019]  RiB “FINRIGIT” F “Hrueidyr 7 Rk h¥e A T R4k Ho s 35 DNA B 5 B
VIR TT HBY By SR, AR BIEH BT RIBT R R TR £ — 1897 3 HiR
TEVETT YLt 2 FH 7% 55 DNA R A B HIF 2 — 877 . RikH, X MEE TIRIIMFIME
RERC_BEBINEGEHTINE PEG-FIE ), EMEH, TMERTINE 24, Bfbik
M, FIHERESRZ BN EAHFIRE 2 (PEG- FIE 24a, #1145 4 PECGasys®) .,
fLik b, 755 DNA K& B HIF) 2 % FIRBUZE R4, EMREH R ([2- (6~ HIHE -9H- 1E
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W-o-%) ZEE]FE) BB (flmadefovir®). B, bRERTFREZ BT
HRRTIE 20 HZEFRELUDIET. BREH, RS TIERTT R H PEC- THE
2a FZHBRBUWEKIT, F HLEZFREMIRETINERIRIT ZH PEC- THME 20 (Hildn
PEGasys®) fl gdefovir@iGs7 /b T 1 6. Bk, sRET BRI RIBTEL
VAT R PEG- T4 E 2a (41 PEGasys®)) fladefovir®yas7 8%, @il T
MR (AR TSt ) o PRGasys®ia /7 4k 48 AR [a], T 4595 5 DNA B8 & B30 ki3
(BH / ZEBRELWY ) &0 MR E KK E, B7E 80 % i it 1 5. T HA
N, J. L. Dienstag N Engl J Med 2008, 359 ;1486-1500,

[0020]  ARIF“SHFIMERTRE” BI85 RINIEIT HFIPLRALL, W LU Thh i6 7T 2R % 5
ATUAZ /D DL B i mT REME R S iR 7 3R - AT LU T A SCRR BT IR 16T
YATT 2R MARIE R M . W 5E%% HBY SR 5 27 MK 1 2 b — PR 35 2 A5 1Y
Z/o—MFRESE R EEREM / SUA A, M AR BIRIG T I . Rk, 5Ih
BIVETT AR REAE QN A SC LA B Brid ok B 32 BRSSP R AR 59 HBV £ BRFH / B HBV B4
Bl . ARG, BIhREIT TN T (ERITRZ 1 E. 8L 50 A. 5% 49 AL
48 J J5 3k B 2R HIFE & P R IEAE AT K & 1) HBsAG F11 / 8 HBeAG, 4nyAy7 Ja )5 60 % 80
FA Uit 65 28 75 J, s Rkt 72 FFTIE

[0021]  AEEEETIRE BT RINAT R ZRE WHREERNAME, EXEZRE P, A
HIL HBY B 52 KB D —FERKE D — D HRIEMBCEESIE &, ik, X
ERNMEZRE BHZER RS A B RS, Kb TR i G
Y Y HBSAG, {2 ANA] K i HBeAG, B3 R AE AR vE T3 B VR T7 Z BT A2 J5 W K% HY HBSAG F1I
HBeAG. 3475 FEtl % 52 9 20 TR B G ST DU 523838 A oL B YR J7 15 76, 49 3 34
A/ R ESEHMHIFIFIER / SEEKIGIT / BRSNS

[0022]  4NASCATH, RiE “HBY S B A" FedE & > —F HBV £ RTan F SCHT iR Bt
BTk ZE > —F HBV LRI ZE D —F B RES (BIHHBY B REAQ) ZAEXRNEE
Y. Nk, ZEAGYERDO—FIBY ZHRMELT 1M LT 2M. LT3 LT 4. £
F5F. 2T 1052 T 20 F. 2 F 50 fak £ F 100 Fhét 3t Bk 24> —Fh HBV £ K41
HBV B ERE A 4> T IR fhikH, HBV £ kit B 5 _E ALK —F ) HBV HLE, AL
i, HBV £ ik HBsAg. Fi HBV SRR\ Akt REZRE K E D —F iR Rk m
BRI 7S PR TTR S REREA. ki, 5T BV SEERE A & 16, B R M iE
IgG. FiRikHh, A& T HBV % 8 &Y+ FIPL HBV S fZEK A A /2 41 XT HBsAg 1 1gG, R
HBsAG 1gG. AV 4P HBV 4035 B &Y T DAL 2E AUl B 5 o BB e IR 2 SN LA 43 F 5 44
M, i 2 BA 51 HBY Sy 3k 88 AT HBY 2 BT i = 370 1 HBY Sz B4 Rk, #1
HBV % Bk 25 A F HBV £ KR LA R HBY X B 5 WREBHE D 256% . /D 30% . £ /D
40% . 2/ 50% B0 60% B/ T0%ERE /D 75% . FALEH, HBY % 54 WEA F bt
HBV % & BREE A F0 HBV 2 BK4A A, B HT HBV Fay& 3R R (A 1 HBY £ K4 Rl HBV S R &R &
K1z 80% . 2D 0% B D 95% . HEFGEM, HBsAg FIPT HBsAG TgG M FEEH 7>
() HBV S B AY. &AL, HBV % B 5454 b i HBsAg FlHT HBsAG TgG 4 k.
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[0023] HARARBEMBAEGEREA"H 1" EMERREREARGERBRRE DT, 5
fEAE T e R B N T 5 4k Bt R B AN MM AR RAFTERN TS HL K. ik, 4
BEEREARK AW RERED, FAEMREH, fRREARANABEREA. B
iEHh, BRI EE B [gA. IgD. IgE. IgG Fl IgM. FAREM, GBIRE AR 16, miLitH
A 1gGo A IgG BAK#Z) 150kDa )4 2 Fl BH P 4520 50kDa KA R EFEFNH 444 25kDa
HIAH R EE A B S5 IR E . XA ESE A B I W EE I SR EEERE D AE I
B Y o3 F. ok, TgG RAEFEAL KT, EILikHL 166 iBid N- BEEAL T FEMERAL . LikHh,
Ig6 BT W4 1gG1. I1gG2. I1gG3 8k 1gG4 22—

[0024]  ARIE“HiAZEIREAHUE” RIEH &R BHAEREAFKEF R EE ST, ik
PR AR E D, MR N e BERES, AR AR ARREATARIE
PARBEERE AT, EOEHIRAIA g6, BIBTA 1g6 Hifk. AKBIIPIGRBERE QP
i B B EIBIP &L (affinity) MHAREERESS (avidity) B, T
SR o PUAITRALHISEAN T 58 SCATEFTIR PR L BT R IRBIAL S FZ R AL 2 (R AR aE
A EAEH R . BA RERM PRI 2R / s8R ZEEAN AR B 76 B 53R 24
5, HEWRFF SR &G FEAxkpn M. €5 —7Am, RHKER ik
PLRLLDF / SR HER M A EAE R SHURHTHEEEA, - BER k 5hRREm s . A
AUE AR N R CAN DU BRI AT DL B RIS A (K #ik. Rk, 10™°mol/1 &
10°mol/1 KRB B B R R E 2 A A7, 10%mol /1 HIARTES % B E R B SEM J71,10mol /1 )
FEBE HEHRNMESER S, 3 H 107mol /1 BB R AR R MR SRR R L . A, sk
BRI DUR B B B E M R 10°m01/1 & 107%mol /1, BEALZE My, M B B HE 107 &
10°mol/1l. ZEAZZF—NEEM SRS T (BB ) , B — g &AL & A E 1A
IEARE S SAHEERR . BERARKGAEZ F-1NEEM A0 FREE SN
FZRXEL EAEEHBRERREES . BRI BaT DU A 25507 S AR
REIZRF F. BT, PiRERE APUE, (i, BF 2T 2 MR RS &, Bk T
A ANBUEANAL S BRI, ek E B PUERA 10 MR ZAHUEIRAIA S . ik
L, FLREERE APUA R 1g6. 1D IgE, FMLEMP AERBEANKEEEZ T 2 MIRIR
AL B BB, B 1A, Bk, ARREARBEE M FHREEE T 44MHR
WAL S, a0 TeM. PiAiZRE DA R L TR RN, 3 BEEEH Foik
ALY P BUE AL s A A . Lk, AR E A S AR H R EKE
BRI S . BAEM, PieBEREQIEENA REREADUE, BN 5K KK
NRBEREAL S, EEBEMEM, Z4E4 2 AN AEREA”RER . BT, HidaER
TAGEETA LeC ik, BI5 A IeCRERME G . A, AKHEHE, LB REQ b
5lAaREREA S BV % K AW /I IBV £ k45 & B s E AL (neoepitope) Hi#
WEE. BRFEEDUAR TR RS I B e 5, B e RARE Y
BAEMBRERRAP AR TEIADE FLESLAE (Sambrook % A, 1989, 1989, Molecular
Cloning:A Laboratory Manual). fLiZHh, FLABERTE AFARLE/DNR KB R 4P
WE REFPRER P4, R, XREEZ EEEEREY LR ARREAD
& REH, PLARRERERADIARE TeM, RN IEH 2 B TEE TgM. FEMEW, FiaEREA
FiiE P (REM A 1g6) LeM, BIXT A 16 BF WAL TR MIEER WMERE D
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() TgM, %140, W WO 2008/135274 0 ik <h-agg. 1gG>TeM, & fLikth, i N R EEREADL
& R MAb<h-Agg. -IgG>M-3. 022. 5-IgM(DSM ACC2873) . MAb<h-Agg. ~IgG>M-1.010. 2-Igh
F MAb<h-Agg. ~IgG>M-1. 1. 7-1gM( & 1 # & 7R ), MAb<h-Agg. ~1gGoM-3. 022. 5-1gM (DSM
ACC2873) &AL .

[0025]  fititkith, PLAIEERBE APAEERIREE . WA ARARTE L e r= A
WS TR Rk, i8R BRI T8 22 R bk B i 22 R OEAb &4 AL F
B R b BREEBHEES B F AR AT E.

(0026]  WIAICETAL, RE“ZIXE eI, H B iR A . A& ikt B7E HBY

B, EEH, R F B G HBY K. F4h, RIREMEH BB R HBY e HLRR
4

[0027]  RTF “HEdt” Fe R M, 165k B AL SES B &, BiFE M AMER BN (AR IR
HIBEH / WPt (wash/rinse) WIEd . FEMUEIE S 20k, EIREHRE HBY HUR, &Lk
U2 HBsAg. A BT KRR M0 L 0 3% M98 L BR MV BVE MR AR . X SRR T LUE T
fERIRI () 258 5" (spatula) RBEMR / PR ERERTE ALUG BACE AT FSM LS
TR (cavity) 3R . SR, 1E 0 AR BIRIHE B, B RIS E T ARG RIS, ik
FEfR Lkt SR B W PR AE TR TE AT X AT | B L RO T A SE R B 48 AR B
HASKER . T KA AT LU S 20 B BoR anid P8 B0 O AR TR B R 8128 B 3R A5
Plih, B 5\ CANTERE HBY RS2 A& HBY £ IREIAv (BN, Rk, i . i
WEWSE ) BRAT. NIEARAT DAE— B TR A CLSEREACR BRI TR . R A, W Rl A
YURC AR TT RN TRMRBRIEE R RA M. 5340, AT AGUR C A0 77 A TR M
SRAFHIRE AR BT / B4k HBY Sz B -5 4. BRI, RTEHE fIE ] LAe A b ST B
fAFE R AEALAT / SR EN K HBV S R 2.

[0028]  RIE“HE” FEXTEEFR P IETER HBY S B-&MHEE 8, BB FT iR HBY 45
EYVREBIRE, k¥ 2 B8 E BN E. P EESEBETIE. HERER
EVRIE R UZRERA R RIS 577 3K, Gl gL v R AT, BE S B B BN S
PRSP, B 7E T L) ik B9 77 %00 52 HBV SR B SR, H
A, AILLE SE ] o 48 A B9 SR L —ELISA RIFATSEMXS HBY e B e WEE. 7o, R
ERZRE B, BITIZREEHT TG, B AP 1g Jifk, REREBERIHERE.

[0020]  R¥EA A WA, Al LB L T 5 52 4 i P &2 IR ER IR B A0 2388 © 4 T B SE UL 58
HBV S B &Y &E, REHEN TR R AT AR B HBY Sefe S-54. ik, ¥ EH
5 BV S &G W P45 6 N T AT S FEBEAT AL U A U0 A 0D vk 3 vk 25 5 P ik
6V RS SHIIRERE AR SRR SRR LSS KIERE (aptamer) HLIEEL
HH (Anticalin) IWTHNMERERFFIEA DARPin) » HLikHh, & 7 M % 52 3
ik, B T e, K fE SN EBCREH IR TEE T BV X E&WHKPIF 72
T (Bl HBV 22 IRANT HBV BBk R 8 ) HIAFAE. Bk TRARE R LI & FhoL 4 s Al
AT AR A0 2 7 (0 S Bl B VRS BT . BTN E VAR TR AR 7R HBY S R &)
FERNFERE S Hot, 55 mE A ML Rt BB IR T (Bl T ) B &
HRIFER HBY RE B SYIKIE. BTy in ik s e 5 %k I EE B
FREEYL O EENRUE G NR T EEIERE . 55, TIEAEETMEY
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B ELISA BI75 3% 4 B e AL A\ e (FlinEL SEEY H ¥ S8 Elecsys™
ST BT ) | CBA ( BB &S &5 & M5B, BIINZE Roche-Hitachi™ 204 AT A ) FNFLAR
BN BT (BIAnFE Roche-Hitachi™ 3 #T{X LRI A ) .

[0030]  MIACAT FIIARTE“B” M A SCPR R BV AR R SWN Xt 8 A i X
[ HBY 4% B & HAEX BB, U R 52 MRFEAES S . XeEEkSHaEER
B AL R K HBY S B A WIRB IR B BT A B S W L ZRHF M REES
{8, )4, i B AR 3 P48 R B9 2 IR AE ) HH R A 2 R IE/KCT, SN R R 1 458 1 e
BRI HREFES. NAEMB BT LS T E B RERE ST ES S HAE XK
H.

(0031]  4NARSCET A “ LU 7 IR 4 5 2 BT RE b BT EL-& A S0 1R & ) HBY s B 491
B 54 UHBPAETRMEES R RIATE BV 2R B AR BT
fL R HBY % B AWK & 5 HBY PR ki HBsAg B ML E S5 5 EN S L LR E . v
38 RN A ST R B R, H B BAE R B S5 ERAEL, 2, K n A STIR B RG 1BV 2 B &Y
#ixt i 5 FTIA HBY 0 B4 W45t & th B L& K an A SCHR B HBY S B 4R
5B HBY %z B 5N S LK B LLE 38 THREE A A A SCIR B HBY 7 B &3k
BHREES 5SS WHERPR BY 2B R &Y EREFEREES LS ;80 BV 4
BE AP EXN WA SRR BY FURNEN L ESHNKS S LRI .. R KA
ER R KL AT AN T e v LA B N Soli. X Tk AL Bh bL &L, I i 2Bk L
RIMET LLS XY T Bt EVEFERE EF AN A ES LN ELE . S EYREFE
A LUME B T X ARGV LB NS R F, AR08 RS E SR Ui A E K H
%R B3R,

[0032] UNASCETH, Rik“S%E” f5 BBV SRR AYVNE, Fridk 2 1 TG 5 BT RIR
52 R & N TR B VAT BRSO TR BT AR . A ENSEETUNSS ST
FERERIFES —E (BRI Sk ) HiE.

(0033] RN b, 7T LAZETF4AER HBY %)% B 5K F{EEIME (average or mean) , il
R AVRER V2273, AT NMA S TR 2 R Al AT H S8, RS, —Mia%
ER WS e W B FE S B TR B B E RERFE ROC) BAERAR (R
I Zweig 1993, Clin. Chem. 39:561-577) . ROC [tk /2 EKI 70 00 82 3 (1) 3 A S48 70 Bl P i 42
B RFFEF AN TR BT SFRERSTE L. 2 W72 ERRILE & F
HEm B, B 2 A EMRIZEEM UGBS MG . BidEE FH#HITR 58 H
B X (8] R 1- #  MEAEE], ROC Bi&temn PR A B ES. 7 y- LR RH
FEEE BRI 73, 5 XA 2 PR PR B8 5 SR 450Nt 3 BR T R B PR R 30 4 SR A R AR X b
o TR BURIEFERIEOLR, X HRAERRE (positivity) o BREMNERKELHTE.
7 x— h b R R R B 1- R o, s XON B BH PR R 46 SRk B B SR B PR 1k &5 SR
HRMWLE . EREFENERFEESEARERHTEATE. FAE2BEERk
B PSR4 R 56 45 R 43 5l vk 520 BR 5 SR BR 44 43 45, BT LA ROC B S BEEH R
46 FB i FE T 5%« ROC M2 b B~ s 3R 7R 55 8 W3R RMEAE X R B R BB /- 5 57 PR X
M. TEXS (RPN FAFLESR) WEEREEFEA LMK ROC fHdk, HHEMH
PETEUZ 1.0 8C 100% (SERRBE ), BAMS SR o (RBERM) . TR (BAHK

9
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SERMMEFENG) IRENERHZRMNETAZA LA 4° SHA%. KRS HEE
X P FR RS2 (8. W5 ROC fERSERTEHE 45° ITMELUT , MR “ PR M "FRvEM
CRF RN A REEER SHAY EXFE . EHEHL, BgEER 22 A, Tk
IR SVERERE . B TR ES XA, 7T LA ROC HZE 5 H BIE, BTk (A RVFLLR
BEARFENEEPE S S WE MG 2B 4. FEik, o LMLk E S kSRR R
FERMFTIRBEAR ROCH N R HBEE, mAEE N A RAAETANS S, BT 2H
75 1 1 B 3 R R S, ROC 4k T S & E MBI .

[0034]  flikHh, AT KIS % B NIRIT T IR RE R RIRE, B2 &, 2
MEMNEA LB WM IRTT . 1%5% B/K P U2 BB ERAT LLEREER. ER, 5
7K T UAAE HBV A B B AWM MEAM 2L 2 R3], Eit, W2 RSk — R
re B — R, TR S E S CMENHBY 2R B S L M IBY X459 . B
PLEHL, LR G H—RIBESDRHAE, FTRIBEDES R EAIRE A HBsAg MM, B,
A5 K E K HBsAg (EANE BT HBY A BR & A 3 HBV S f& B &9 i3 , L & H1 HBsAg Sz
REBRIMWE, 5, 8& S HBsAG 1gG {HAE 7 HBsAg 8 HBV %% 2 -5 Y6 M o
BARN R BEMEAXMELT BY REKEYWHEEERR HET M AU) . FHit, 71
EHES N SRFBNES S TREHETHIESIE, HiE BV R4S £
Pl HBV S S &M & .

(0035] EATMEZRAEZMNSHE EF LR &P A ZSHFER R EEE) .
Ik, A 18 B 225 v] LU 45 & B9 75 3%, P23 4 B0 525 1 % R AR S — A2 (B
[EIN BLAHSE ) B . 346, ATLMEEMEF A REREANSHE. ik, 5T REERK HBY
SRR EYNERNBEEN HBY B BE TR THEEER BY 2R AYMHERR
ERER HBV R, N AXEMEITRNET LRSS T RN ERETT),

[0036]  FEA KB —N ST =, 24 KRG HBY B AV BEhR
INZARE ST TR IRIT BUR, RO K BV 2 B 5N BER R ZREN TIMRIBIT AR
& EXFEOR T, SHEERIEM XL E, TRERERITAEZAE A AT
fETHBH HBV M2 RE PP EHIYEE (average or mean amount). AL KT
HBV % 8 & Y8 M > 38 it 1 2 4 vt B3 s> 3l n

[0037] 2% & 0] LILIE M O A3 T3 VG T BURA B7E HBY 152 & 332 iR I
HaSH., EXMBERT, HiES5%S% B0 SR EAFASEE K BY 2R RSN E
N HRRZIRE N TIRERTBUR. WORENBRRTTIRBT AR ZRE .
[0038] ZHEIET LMLIEH N D AR FIMEGT AN ERA BY K2 RAEBZRE
HARFERFH. EXMERT, E 51%5% EA4H L5 _EAR R S0 B HBY e 8 59
HIE N LR R ZIREXN TR ET AR WMPEN JARARN TR BT BN IR
Ho

(o039] FHFIH, KIFIERKAZARENHERP BY AREEVHNERATEECKER LK
FFR P8 (HBV) BRI SZ R 28 8 AR ARE T IR R IS U . WA SCAE ST ik 119,
Pk ith, 38 I A HBY 4% B BB R R 2R E XTI E 1877 BUsk, Mk 1 HBY e B &
YVIKERRZREST FIRRBTAGR, Mk, XEREHAE BV 22 ESYHZR
HERAWN TFARETIRRGTHNEME, FAEWRAFGLEBY ARREEVNZRERAE
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Wiy N “FARAE T R VAT R R . BRI AT AE TPV B 2 s A R M T iR R e 2R A
RENYHMET IR T RETRIEZZAE R TN Ak R TR EFMM, &
DRANBE 2R i HBeAg IRZ 3+ R I #i 72 H HBeAg RS AR A T EMME EX T
RUETT RN ZREN T IELX.

[0040] EX{EHE X ECELEEERGEHTFUTER -

[0041]  Zjk BHEM) B —Fil il T BT IRGIT BH HBY B R E K5 %, ik ik
BFER AT ' AT IR RT R, ik, B A EHNR T ELEE, FFHREE
B A TIREWGIT RN ZRAE AR T A REN AP TRETIRERTT -
[0042]  Z KB K —FhFH TEESE HBY B2 iRE DX /B HBY S F1 & HBY
YRk, TR RS R .

[0043]  a) FAEPTIRZIRE HIFESS BV 2R E AV R,

[0044]  b) KR a) PIRGH BV R EVNESSHMEEE ;A

[0045] ¢) TR b) FEUE SR X H A BV BRYLAN ™ E 1BV B,

[0046]  AIXFPHE LR, FEE K HBV By LLAN A< 3C R Ath Ak BTk 98820 B HBY 4 &)
ONFFE, AR B HBY B YL LIS i 1BV R B AWK B AE. ARXMER T, 255
MR XL &, TR ERERT A S REH BB A a7 T8 HBY 2iRE+
[0047]  “HBEE) HBV R UL IR 1% M2 — i) LUR T tn A SCsp b AL BT i B9 T30 BT iR VR 1Y
TR, “EE” Lkt 2 AR REE T T BT BT R 1BV K,

loo48] AR EAI Kok B BA HBY B K2 IRE FE & P HBY R B 5 25 FiX
FhAE S HBY 43 B &R F T4 884 HBY BG4 8 A3 T I R BT 8UR
(PR o

foo40] AT fth AN H#EIA T W LU T o £ 5 P AEER HBY BAMRI& &R
[0050]  F4h, AKRHITH K—F#HTKER BT L7 HBY) BREH 2R E % axt
FHEWRTRENEE, O THE BV 2 EESYHKER 8T, ETHFRE
H52ZBWE VAR T/ EH BV BRI 2R E L8 AN FIRRRIT BRI EE .
[0051] WIASCATAKIRERE”R—MITAERE, IRRAEE D EBEHEE R R
HEAWIR TR, EX5KRKEFTIERXMBATT T HTHERR BV 2 EE5WHE
IR TEAMA TSR TR, BEUBT FREET RERRTFAANEEPH LR
BIREL, BIan, ZE4FFH B3 E HBY R B AV EN TRER T, mATd A3hE T TR
BHEHER] UL i TR AT, LI Tl (A1 B X BURTFIMEIGT I RE ).
EXFES T, Pl th, Frid TREESER—IEE P, Pridzs & n] UUFE HaRE A TS
b HBV %0 B &Y HI R B 447 B e A T A BT A EUR UME S IEM 3 E . ik, 7
TRWMMAS (test stripe) FTHIE BV AREESVINERE T, H T2 Be TAER L
LR AT B4 B ISR, TR ST IR AR 4% B0 BRI I =2 BB X & B anfE Bl i FhrE T &
BT BUERE AN RN TR NE. A TN MMRE TR 58 kA K 86 UL L7550
7T RABR R AT FERXFME T, TRRFH VRN, £ T RSP BFEM P4 K
VLB B B X BN R S ERR R T &, % T AP ZHRA LMER
oL %e B I BRI AR —RAE A RFNE . AUREBIAR A 5O T HEAT HAb i3

11




CN 104126124 A i BB B 10/14 7

P TAERNA] T A anfar 0B T B . PRI R 2] DN R & TG RE 4 BFE 2 S0 iR
TEOUT R AR L, B an, (N T ZE AR NR AR TERE. ERAILUEASEZHIR
WEEER R, Uk, 1B 3 B A B A . N A S BRI T i IR R I A A
B. BR, BMEBTEXRAEE, HPMHEERFELTWIRKE MBI T K28
JREGEE . HARIEKRE R FSUREAR K AT EFIREBN TR / EE (Flw, &
YL RER VBRSS9 R IR 2 Ik Bl A E B E AL R ) S B TR IREE . MR
BB PSS ) BUF BRI / EE.

[0052] AKRHAMB—FANE HROELHARATERNUAPDHTFHEBY 2% 8
AW E KA T, UL 2 BB HBY B 2R E B AT FRUE T I R Va7 U
15% ERPR.

[0053]  WASCHTA, RiE “RFNE” IBiTA A MWEE, TiRA ikt 5 HSESE —&
AR ZAHCME A TEHEARATENRHT. CEEREABPELEE
RN X BH S B F UL R EAIRAE R 7. RSPtk it &5 B 2 G507 R arid
Moo YU, KT ETT LU S b FE 0 B 5, 040, AH X T Ak B 5 VAR (R RS W, AR T
I & R AP FM. Rk, XRFMALLEEEAFE BY AR EAYNER S 2
CWIRANER. ERNEP P RBEANE. FHb,XEH P FAE R T
EHAAE AT &40 7 A @ AR N AE AR IR B B B VLR« FH P F M AT DA 4R A R B B 7 7
KB, B N7 7E CD 3K CDROM Lo AR B K& i iR 50 & 76 A< & B A4 AT 75 v i A
[0054] W ARHPFESIWLESHE UMELR T TEAFNEMA R B B4R
B AFFHRAEN S ¥EE3IH A RIFAN.

[0055] K]

[oos6]  [& 1 :HBV e B-& VIl R 3 ;51 HBsAg W3k Ptk (Y FE alBSL, Y5 alBS2)
5BEARELEE. % BV RETEY (% HBsAg FiHl HBsAG 1g6) iR E %R A £
TURE LM AG I, Bk SR i b TeM A (KRN, B85t b E=¢ i (Digoxigenin) BEAWA
Ig6 BBREED (FL<REMA 1g6>Igh- HimFEmE) .

[oo57] & 2 MR WHHIREE,

[oos8] & 3 :HBV H % B & W E S IRYE HBeAg IR X 43 (R BELH P & X AR UETS T B R
MY ;A) AB) 7EZ 0 A (BITE/EShIRIT 200, A) FILEIRIT 58 12 A (B)HBsAg 7EK B Wi T
(R) BEAIRNF (NR) FRAEYE ST (0B E MBS PR E . R NAMEFIEE R AN Z 18] §
ERARGITEFER. O FID) S 0 & (O MAERITEE 12 A (D)HBsAg/ 1 HBsAG 1gG
BEWAERBWMNT ® SCAmNTF (NR) ARHERTT FBE KGR P ERE. E80
Fl (p = 0.0093) FZESE 12 & P = 0.0179) , RNAMEFNAE R AMMEZ (A E R RSt &
E i

[oo59] & 4 .l 3 F3R1FHIEIEHI ROC HiZk.

el
[0060] DA SEHfR R 240 B A & B o BT 4 AR AR b PR 245 R BRI TE L.
loo61] S 1

12
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[0062] ;=4 B R XIB M FE FHRA R EA R T E/ANR TeM ik

[0063] Az )H H-1gC AV -

[0064] 4% 10mg A IgGl(Sigma A F)) ¥AET 0. 6ml 25mM BRER S L2/l pH 9. 5 P . TERS
hn3.5u1 12.5% R _BEBJE, S EESEET 2/ . B, B EEKE A, F 50md
= ZEENEE W pH 8. 0 YT A pH 8. 3 FF HESIN 0. 15ml Hréf ) & MM S AL PN (Smg A
1) /ml K)o E0°C 2.5 /NG, W HISWAE ACEXT LOmM BEERHPZE IR /0. 2M NaCl,
pH 7.5 &M 16 /P . BEH 166 BEVHIBENTR LS iR 1F4E 80 CEUH T A
FRAEARAE R EERPRREFERE. MA 1g63(Sigma Company) FFéf, CAFRMLA
A= H-1gG3 &

foo65]  /MERAIBIZE

[oos6] K 12 FAESMEYE BALB/c /MR A 100 1 g H-TgG1 BY 1gG3 B-A W% B CPA (3B K
R —ERENEIR&%. £8 HIE, F CFA # 100 u g FN K 1gC FRE W)L —
HhE. Vs RESS 13 H, FERBEEFINE R T REN R 200 u g HNKIEREY, 4]
hSENE 14 B 16 H, EEMIER T RN FIFKNER 1000 g. 7 16 HF LM E.
(0067]  ZXATIEI R BE M4 -

loo68]  Fili& FITLFE -

[0069] ¥ fff Galfré,G. , Methods in Enzymology 73(1981)3-46 ¥ 77 %, 1 # J7& />
RS MR ARME. 2E/MRPKA 1x10° Mgl 5 2x10" 8 588 40 1
(P3X63-Ag8-653, ATCC CRL 1580) VBAFH &L (LA 300g F1 4°CHLE 10 %h ) -

lo070] BS540 AN & R4 Mg (FCS) ) RPMI-1640 FEFREL¥EVE 1 IR IF7F 50ml HETE
Erp Ll 400g FIRE Lo WM 1ml PEG( BZ ZHE ) (4 F & 4000, MERCK, Darmstadt) FFi@
TR E . £ 37°CT /KB L 805, BA A E FCS Y 5ml RPMI 1640, V&4, A
% (RPMI1640+10% FCS) #M R E 2 50ml /L. FUERAEETEHE 10% FCS 1
RPMI 1640 3R E A IF HEEMIE R BTN - (AL RBRIEFEFES (RPMI1640+10% FCS
) 100mmol/1 IREMEM, 1 v g/ml BELEER ). WIMANE 6(100U/mL) EEEFREMER
AREF. 4 10 HE, M REAFFZD IR R H A G 4 96 FLYN MRS 7= PR A 14
BV SGCEIE A M 75 3R LR T B 5 RER A 1eGL B R R, B 5 #.1k Tg6 A XX
MK A FEY . HBINEN R 6(100U/nL) BIEFEEE N EKT M.

(00711 DL Ah 77 :IRAE LA T A28 5 % -

[0072] £ 1:

[0073]
BB AL R RER WK FHEREEY
MAb<h-Agg. —1gG>M-3. 022. 5-IgM h-TgGl &Y IgG1>Ig63>1gG4> 162
MAb<h-Agg. —1gG>M-1. 010. 2-1gM h-1gG1 BE&Y) IgC1>IgG3>1gG4> 1gG2
MAb<h-Agg. ~-TgG>M-1. 1. 7-IgM h-1gG3 &1 IgG1>IgG3>1gG2>1gG4

[0074]  XTIREEMIN 1e6 BA R MR P ITREHUAR LKL .
[0075]  BEF SRR B ER EFIR MIPs) FAEWFEE A [g61 5L 1563 B, I
13
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el 5MpEE EERP RS TEIVARE . M, R MR -TaD- SR YRR
(POD) Bid 5 POD JEA R F7, AR & 77 A 45 & i Hi 4.

[0076] fH¥HSEAHE AR 1e6 M WA RMY -

[0077] T HIEZTEBAMMIEFR LERPHANRE RS, AEAREENEEH M
MTP (MicroCoat Company, 3] )5 12-K96N) iR BEZE MK 1ueg/ml WA 18 28 384 /Y
EYFEA h-1g6( = h-1gG-Bi) B, HTEIEDRESEMLEE M 186 MAT HALURE
MRS 1aG, BrLLX AL T7 22 7] LLA SRt 8 WRAE R 0, B3 100 n 1 h-TgG-Bi
VEWRAE SIR AL PEAR IR IR 60 4380, I ELAEJE A 0. 9% NaCl1/0. 05% Tween ®20 ¥ 3 K.
TP, EHEEE 100 0 1 PUABE (85 LER) BNMESMNRILHF BE=E
BAEDIRERE 1 /pat. A 0. 9% &4 /0. 05% 'Tween@z;()_'%ti% 3G, LB GO
¥NHN 100 1 1 POD- #RiCHIR B W2ET/ MR IeM 92 5 BEHUE Fab r B (Dianova Company,
TS 115-036-075, 4 FHEIMK A 1 0. 16 1 g/ml IR H EMR) LUK ISR B #E RIS S HiiE,
E R MRRIRE L /N, IF ELRASS 1 0. 9% EUAk4 /0. 05% Tween®20 ¥E% 3 k. 5
JG, M 100w 1/ FLABTS®/E# (Roche Diagnostics GmbH, 7745 1684302) , 3 HAE iR
30 73895762k B Dynatech 22 5] {9 MR700 75 & F AU I 2 405/492nm AL IR .
[0078] VLT R -40mM BEBRAN, pH 7. 4, 200mM A ER4, 0. 1% Tween®20, 0. 2% 4
migFBaEH.

[0079]  HHE SN 161 KRN / XM

[0080] oy THE 5REBEM BAK H-TgC1 IR Rtk / A8 X R Y , #4540 36 ) 88 T IR HL 1A e
R R P SHTIE R BT B IEREN BE g6l TURE . WRME KE S RE
RAF ST BKF, MIATEAER RS . A0SR 8 (15 5 PR, A R B4 R

(00811 iy ik, 4§ FH B 41 8% & o A K 4% B T2 8 “F AR (MTP) MicroCoat Company,
TS5 12-K96N) IR B &+ 1 1 v g/ml A FE I HigGl ( = H-1gG1-Bi) B #. &
FLAFAH 100u 1 H-TgGl-Bi Wi X HAEERMEEIREER T 60 280, FFHEH 0.9%
NaCl/0. 05 % Tween 20 %64 3 . HRAMRT X RN KB THETAS RIIKEEE
lug/ml FIRBEMBR o601 THRE . TUEBARCHA 96 FLMTP PLEER | /AT,
FINHRAE o

[0082] ZEF—HETA,HG 1000 1 XMEHE (Fith + i BEIRBEMRE 1861) W0
B ORI B SR A LRIREE 1 /M. 0. 9% S 404N /0. 05% Tween®2 0%k
3 WRE, EFPE AL T E N 1000 1 POD- AR1ZHIR B WL=EHT/N R TeM B £ TLEHLIE Fab
K E& (Dianova Company, V5 115-036-075, {F B AIIRE R 0. 16 0 g/ml B ZEMK ) LL
Rk 8RR S AYUE, ESIRAELIREES 1 /i, 3 ERE A 0. 9% &4kl /0. 05%
Tween®20 ¥Ei% 3 %K.

[0083] 5, %M 1001 1/ FL ABTS® &4 (Roche Diagnostics GmbH, i W 1684302),
¥ AAEZER 30 478545k B Dynatech 24 & 1 MR700 4 8 FAR £ 50 1l & 405/492nm &b

14
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FIBOCE. ERAEABENTESHAEERNESERFEFHES B TETARMNEITA 16T
EHBERHFREPERHEBRER h-T1g6 TXRMN/MF 10% . TR HIgCl BEY RS
R, MM ERES KIEERK. &1 ERATEIENEERES.

[0084] R EEFHATTE 7a b LA 43 B B U R Bk

(00851 ¥ 3KREIZAT /40 HE LA 1x10° N4 AR /ml (35 L FhAE-S 7 10 % FCS fJ RPMI
1640 ¥EFRFE P HEKEFSE (Thermodux Company,Wertheim/ Main, 5 MCS-104XL, iT 5
144-050) F3HE 7 H. K3 LERPIED) 100w g BTEPE /ml BFHIRE.

[0086]  BATT[#E MAb<h-Agg. —~IgG>M-3. 022. 5-TgM [AI 4} 55 -

[0087] 4 5mg MAb<h-Agg. —~IgG>M-3. 022. 5-IgM(DSM ACC2873) FH 0. LM 7% B 4h 242 v ¥4,
pH 8.6 AT E SAF 2ml. ¥ 50u 1 1. L1mM Mo Sl -3-0- PR -BE - -HED
B2 -N- 32 AL B E I 0 % Be e — B 2 Y AR 38 oS N 220X PR 8 5 B IS 7 25 °C i 60 4
B, TeMTIEA R B F B LR R 1:10. B TaM- Hhm FE AT 4T 20mM BEER 4
L2y /0. IM NaCl/3% JBesE, pH 7.5 iEH. EHH TeM-Dig LAZE /B FEIiEZE -80°C.
[o088]  SEHEM] 2

[o089] ZHHAYSF FE LB RENEE (IMPACT)

[0090] #f Hornauer,H 2 A, BIOspectrum, Special Proteomics 10(2004)564-565 FlI
Hornauer, H. ¥ A\, Laborwelt 4(2004)38-39 F#iiR T LS EMOHFEE. AT HE
BEVIKE, AFHE TS RN EZE (IMPACT - %22 S5 A H R (Immunological
Multi-Parameter Chip Technology), Roche Diagnostics) .

[0001] WHBFBRAFRREMRMEBECERLNBERZGZRY (EH) L2 2. 5x6mm
X EEANRIETEE N s F BT DA AR BAR T KL 10 £ 20
ANTAR R s LA 55 5 20 2 0 X 8, AN S ELRZ 150 1om,

[0092]  { FH LA T iRES4T 7 MR 514

(0093]  #° i A R % 1P R AR U P AR 22 Ih iR

[0094] 50mM Tris, pH 6.6 ;30mM MES;50mM NaCl;0.1 % % 35 F (F £ F W
(polydocanol)) ;5mM EDTA ;0. 5% E&& A ;0. 2% Bh /&5 (EEE B (oxypyrion) FiihEe
AR M AR (methylisothiazolone hydrochloride, MIT))

lo095]  fnSRAE S BRI R E K HBV- i B AW B 45 RAAE N 238 F iy, W4 B
Elecsys Diluent MultiAssay (ARiHE 03609987) HEATHE S MBI FE THFE . FESLL 10 4%
B (FIt0 1:10.1:100.1:1000) dF— B,

[0096]  PEIRZEMIE :10mM Tris,0.01% L KEE,0. 001 % B 5 F A2, 0. 001 % MIT
[0097] HEF RBHARZ__EBAFILE a-2(Peginterferon alpha—2a, PEGASYS) i
Adefovir ([ 2,3 2) JAJT Z ATANEAR F18 4 HBV B A ILiE .

loogs] {FH 5 HBs BiJR4F 7 MG A T AR AW RDUEIE N LD FELH DT
k. HBs HLIR TP IBs FLiA M SR E &Y SEAE SRR SE & B ABER 186
5 7 (5 PR TeM Hifk (MAb<h-Agg. -IgGOM-3. 022. 5-IgM) Ml EE &% (B 1),
[0099] HHERAFEMBEZME LSHBERTHE. B¥HBHOEMETCHEE 124
Bho FEHHEER S H YRR ZE MIRVERIRA X 85 , 5 MAb<h-Agg. —TgGOM-3. 022. 5-TgM (D
SM ACC2873) (—Fh R EFRICHIPLIA (Dig FRic BT TR B IE <h-Agg. —1gG>) £E 37°CiE

15
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B 6 o8, BER—MERLSE. 5WRNAHICH Digd PiisE 3T CIET 3 P bl fE ik
KR TR K G 155 B CCD BBARNLA M (B 3), FTLLAGENE &Y - RV E K

&
[0100] 3£ 2 AFFTEE(E
[0101]

HBeAg faM: (n=29)

| HBeAG B bk (n=21)

#

HBsAg o 7 4% |HBeAg i 4 |4

E R A /1\ HBsAg fo 7 %% |4k & & A

| 3% 3

n=4 =10 =15

| n=5 | r’f—-l 6

[0102] % 3 :ROC A HHIZEHE (K 4)
[0103]

auc std LCL UCL
259 (HBsAg/ i HBsAG IgG)  [0.7258 [0.0768 [0.5753 |0.8764
HBsAg 0.5054 [0.0920 [0.3250 [0.6858
HBsAg/ BE-&HILLE 0.7093 [0.0776 [0.5572 [0.8613

16
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[0001]

[0002]

FERIEE
<110% Roche Diagnostics GiibH

120> FATIGHE HBY B Hg R T AT E IR HBY S 24

<I80%  RU30834PC

<160y 3

<1705 PatentIn version 3.5

€210 1

€211> 400

212> PRT

213y ZAIFFH i

<400 L

Met Gly 6ly Trp Ser Ser Lys Pro Arg Gin Gly Met Gly Thr Asn Leu

1 5 10 15

Ser Vil Pro Asn Pro Lew Gly Phe Phe Pro Asp His Gln Leu Asp Pro

20 25 30

Ala Phe Gly Ala Asn Ser Asn Asn Pro Asp Trp Asp Phe Asn Pro Asn

35 A0 45

Lys Asp Hig Tep Pro Glu Ala Asn Gln Val Gly Ala Gly Ala Phe Gly

50 35 64

Pro 6ly Phe Thr Pro Pro His Gly Gly Leu Leu Gly Trp Ser Pro Glm

65: 70 5 80

Ala Gln Gly Tle Leu The The Val Pro Val Ala Pra Pro Peo Ala Ser
85 90 95

17
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[0003]

Tht Asfi

Arg Asp

Gl Ala

Arg Gln Ser Gly Avg Glp Pro Thy Pro 1le Set Pro

100

Ser His

115

Leu Leu

L30:

Gly Ser
145

Ser Thr

Trp Tip

- Ser Ser

Ser Ile

180

Phe Phe Leu Leu

195

‘Thr Ser

2106

Gln. Asn
925

Pro Lle

8er Gln

Cys Pro

Lew Phe Ile
260

Len Lew Leii Cys Lei I1¢ Phe

105

Pro 61n Ala. Met Gln Trp Asn Ser Thr
120 12§

Asp Pré Avg Val Avg 61y Leu Tyr Phe
135 140

Gly Thr Val Asn Prp Val Pro Thr Thr
150 155

Phe Ser Arg Thr Gly Asp Pro Ala Pro

165 170

185

Thr Arg Ile Leu Thr Ile Pro 6ln Ser
200 205

Leu Asn Phe Leu. Gly Gly Ala Pro Thr
215 220

Ser Pro: Thr Ser Asn His Ser Pro Thr

Gly Tyr Arg Trp Met Cys Leu Arg Arg

245 250

265

18

110

Thr

Pro

Ala

Asn

190

Leu

Cys

Sar

Phe

Pro

Phe

Ala

Ser

Met,

175

Gly Phe. Leuw Gly BPro Leu Leu Val Leu Gln Ala

Asp

Pro

Cys

Tle

Leu

His

Gly

Pro:

160

Gla

Gly

Ser

Gly

Pro.
240,

Tle

Ley Leu Val Leu Leu
270 '
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275

The Thr Ser Thr Gly Pro Cys

Thr Sef Met Phe Pro Ser Cys
305 310

Cys Thr Cys Tle Pro Tle Pro
325

280

285

: Lys Thr Cys Thr Ser Pro Ala
290 295

300

' Cys Cyg Thr Lyg Pro Sér Asp

315

- Ser Ser Trp Ala Phe Ala Arg

330.

Trp Glu Trp Ala. Ser Val Arg Phe Ser Trp Leu Ser Leu Leu

340

Phe Vgl Gln Trp Phe Val Gly
355

Ile Trp Met Met Trp Tyr Trp

345

350

' Leu Ser Pro Thr Val Trp Leu

360

365

- Gly Pro Cys Leu Tyr Asn Tle
370 375 ‘

380

Pro Phe Leu Pro Leu Leu Pro Tle Phe Phe Cys Leu Trp Val

[0004]

385 390

2100 2

ily 219

<212 PRT

213> LIUTR S

400> 2

395

Gin

Gly

Phe
335

Val

Sor

Leu

Tyr

Ser

Gl;y-

Asn

320

Letr

Pro

Val

Ser

Tle
400

Met Gln Leu Phe His Leu Cys Len Ile Ile Ser Cys Ser Cys Pro Thr

L 3

10

15

Val Glu Ala Ser Lys Leu Cys Leu Gly Trp Leu Trp Gly Met Asp Lle

19
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[0005]

20"

Asp Pro Tyr Lys
35

Pro Ser Asp Phe

50

Ala
65

His

Leu.:Ala Thr Trp

100

Leu ¥&l ¥al Ser

115

Teu Leu Trp Phe

130

Ils
145

Glu Tyr Leu

Tyr Arg Fro Pro

Val

Arg .Arg Arg Arg

Leu Tyr Arg

Thr Ala Leu

Val Arg Arg
180

25

30

Glu Phe: 61y Ala Thr Val Glu Leu Leu Ser Phe Leu

40

Phe Pro Ser Val
55

Asp Ala Leu Glu
70

Arg Gln Ala Ile
85

Val Gly Val Asn

Tyr Val Asn Thr

120

His Tle: Ser Cys
135

Yal Ser Phe Gly
150

Asn Ala Pro Ile
165

Arg Gly Arg Ser

$ex Gln Ser Pro

Arg Asp Leu Leu
60

Ser Pro Glu
76

His

Leu Cys Trp Gly
90

Leu Glu Asp
105

Pro

Asn Met Gly Ley

Leu Thr Phe Gly
140

Val Trp Tle’
155

Arg

Leu Sex Thr Leu
170

Pro Arg Arg Arg
185

Arg Arg Arg Arg

20

45

Asp Thr Alg Ser

: Cys Ser Prou His
80

Glu Lew Met Thr

98

Ala Ser Arg Asp
110:

- Lys Phe Arg Gln
125

- Arg Glu Thr Val

 Thr Pro Pro

Pro Glu Thr
175

Thr

- Thr Pro Ser
190-

Ser Gln Ser Arg

Ala

Pro
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195

Glu Ser Gin Gys:
210

210> 3

1Ty 214
<412y PRI
Q13> ZEFFRRE

<400> 3
Met Gln Lett Phe His Leu Cys

Val Gln Ala Ser Lys Leu €ys
20

Asp Pro Tyr Lys Glu Phe Gly
35

Pro Ser ASp Phe Phe Pro Ser

150 65

Kla Lei Tyr Arg Glic Ald Léu
65 70

His Thr Ala Leu Arg Gln Ala
8%

Leu Ala Thr Trp Val Gly Asn

100

Leu Val Val Asn Tyr Val Asn

[0006]

115

200 205

Leu Tle Ile Ser Cys Thr €ys
10

Leu, Gly Trp Leu Trp Gly Met
26 30

Ala Thr Val Glu Leu Leu Ser
40 45

Val Arg Asp Leu Leu Asp Thr
60

6l Ser Pro @lu His Cys Ser

7

TTe Leu Cys Trp 61y Glu Len
90

Asn Leu Glu Asp Pro Alas Ser
105 110

Thr Asn Met Gly Leu Lys Ile
120 125

21

Pro Thr
15

hsp Tle

Phe Leu

Pro His

Met: Thr
95

Arg Asp

Arg Gln
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Leu Leu Trp Phe His Ile Ser Cys Leu Thr Phe Gly Arg Glu Thr Val
130 135 140

Led Glu Tyr Leu Val Ser Phe Gly Val Trp Tle Arg Thr Pro Pro Ala
145 150 155 160

Tyr Arg Pro Pro Asn Ala Pro Ile Leu Ser Thr Leu Pro Glu Thr Thr
165 170 175

Val Val Arg Arg Arg Asp Arg Gly Arg Ser Pro Arg Arg Avg Thr Pro
180 185 190

Ser Pro Arg Arg Arg Arg Ser 6ln Ser Pro Arg Arg Arg Arg Ser Gln
195 200 205

Ser Arg Glu Ser $ln Cys
210

22
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| HBsA

kB HBE

G-<HBs> IgG
e

MoAb <h-agg.
lgG> Dig

k- EHE -
aHBs1 aHBs2
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ROC # 4%

1,047

081

U:‘U” n.{ 0.2 0.3 0.4 05 0.8 07 OB 0.8 1.0

##%  — HBSAG v LoH
=% q_HBsAG_fi4%

K 4
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Abstract

The present invention relates to a method for identifying a
subject suffering from hepatitis B virus (HBV) infection as being
susceptible to interferon treatment, said method comprising the
steps of a) determining, in a sample of said subject, the amount of
HBV immune complexes, b)comparing the amount of HBV
immune complexes obtained in step a) to a reference value, and ¢)
identifying a subject suffering from HBYV infection as being
susceptible to interferon treatment based on the result of the
comparison made in step b). The present invention further relates
to the use of the determination of the amount of HBV immune
complexes in a sample from a subject suffering from HBV
infection and of a detection agent for HBV immune complexes for
identifying a subject suffering from HBV infection as being
susceptible to interferon treatment. Furthermore, the present
invention relates to a device and a kit allowing identifying a
subject suffering from HBV infection as being susceptible to

interferon treatment.





