
GB 2 026 691 B       1 SPECIFICATION                         ,
well-known. There are likewise, indirect methods Immunoassay for class
specific antibodies   65 for measuring bound antigen, such as reacting the
bound antigen with a labeled (radioactive, This invention relates to the
determination of a  fluorescent, enzyme) antibody to the antigen. class
specific antibody to an antigen.             U.S. Patent 4,020,151
describes an 5   The immunoglobulin molecule consists of one    immunoassay
for [gG, IgA, and lgM or more sets of four polypeptide chains, two  70
concentrations in the serum which comprises first heavy chains molecular
weight about 53,000 and  reacting a solid support with test sample to two
light chains molecular weight about 22,000,  adsorb lgG, IgA, lgM and then
reacting a labeled joined by disulfide bonds.                      antibody
to lgG, IgA or lgM and measuring the 10   Five classes of immunoglobulin
are             bound antibody. distinguished by the presence of
heavy-chain  75    Bradley et al., Journal of Clinical Microbiology,
antigenic determinants, which are designated by  May 1977, pages 521-530,
describes the the lower case Greek characters corresponding to
determination of lgG and lgM related to hepatitis the Roman letters applied
to the immuno-        A virus by radio-immunoassay. Antibody to 15
globulins:                                       hepatitis A virus in the
test specimen was coated Heavy-Chain      80 on a polyvinyl surface by
reacting the polyvinyl Antigenic           surface with test serum.
Purified hepatitis A Immunoglobulin        Determinant          antigen and
1251 labeled immunoglobulin G (lgG), lgC                (gamma)
that is, anti-hepatitis A antibody, were 20           IgA
[err] (alpha)            subsequently reacted sequentially with the poly-
lgM               [err] (mu)          85 vinyl surface. Counting [err]l
bound to the well lgD              [err] (delta)            provided a
determination of total anti-hepatitis A IgE              [err] (epsilon)
in test serum. Immunoglobulin M anti-hepatitis A was distinguished
depending on whether the There are also subclasses of lgG, IgA, and lgM,
above anti-hepatitis A reaction was inhibited by a 25 based upon other
antigenic determinants, which    90 goat anti-lgM. It is important to be
able to are designated by numerals (e.g., yl, [err]1, [err]1).  distinguish
antibodies to specific immuno- Four subclasses of lgG have been recognized,
two  globulins since, for example, in hepatitis A of IgA, and two of lgM.
All subclasses are found in  infection, lgM antibodies are prevalent in the
the sera of all normal individuals.             acute stage of the
infection and lgG is prevalent in 30   lgG is the most abundant
immunoglobulin in    95 the convalescent stage. A large portion of the the
serum of normal humans. It is also found in  population have been exposed
to hepatitis A and the tissue fluids, and it can cross the placenta  it is
necessary to distinguish acute versus from the maternal to the fetal
circulations. It has  convalescent stage of infection, i.e., lgM versus
antibacterial, antiviral, and anti-toxic activities in  lgG antibodies. The
present invention provides a 35 view, and in vitro. It is a late responding
antibody. 100 unique method for monitoring class specific lgM is
characterized by possession of heavy   antibodies during bacterial and
viral infection as chains with the amino acid sequence that defines  well
as allergic reactions. the antigenic determinant [err]. A distinguishing
According to the present invention, there is feature of lgM function is its
strong cytolytic and  provided a method for determining a class 40
complement-fixing activity, which far exceeds  105 specific antibody to an
antigen comprising: that of lgG. lgM is usually the first antibody to  a)
binding an antibody for a specific appear in animals or humans following
immunoglobulin class to a solid support to immunization. It is then
gradually replaced by lgG.  provide a class specific antibody reagent; IgA
is the second most abundant                 b) reacting the class specific
antibody reagent 45 immunoglobulin in human serum and is the chief  110
with test sample; secretory immunoglobulin. It is useful in anti-   c)
removing unbound test sample to provide an bacterial and respiratory viral
defense.,       antigen reagent; IgE is the least abundant immunoglobulin.
It    d) reacting the antigen reagent with a known has skin sensitizing
properties and is responsible  labeled antigen, and 50 for a variety of
bronchial, gastrointestinal, skin    115   e) removing unbound labeled
antigen and and other allergic reactions.                   measuring the
amount of bound labeled antigen, Very little is known about the structure
and  thereby determining the amount of class specific biological function
of lgD. lgD antibodies have  antibody to the known antigen. been found in
patients sensitive to cow's milk and  The invention further provides a
method for 55 patients with systemic lupus erythematosus.  120 determining
a class specific antibody to an Methods for isolating the above immuno-
antigen comprising: globulin classes are well-known. Methods for      a)
binding an antibody for a specific immuno- raising antibodies to
immunoglobulins are also  globulin class to a solid support to provide a.
class known and methods for binding immuno-           specific antibody
reagent; 60 globulins to solid supports are known. Methods   125   b)
reacting the class specific antibody reagent 



for isolating antigens, labeling antigen with   with test sample;
fluorescent molecules, radioactive molecules or   c) removing unbound test
sample to provide an enzymes to permit measuring bound antigen are
antigen reagent;    GB 2 026 691 B    2 d) reacting the antigenreagent with
a known  , human test serum and washed with water to antigen;
remove unbound immunoglobulins in the test e) removing unbound antigen; and
sample. Thus, class specific immunoglobulins, f) reacting the bound antigen
with a labeled  including those present in the serum because of 5 antibody
to the known antigen, removing the  70 infection and which contain
antibodies to the unbound labeled antibody and determining the    infecting
agent will adhere to the bead thereby bound labeled antibody, thereby
determining the  forming an antigen reagent for binding the amount of class
specific antibody to the known  antigen which is reactive with the class
specific antigen.                                        antibody present
in the serum. Typical antigen 10   In the context of this invention
specific  75 reagents are: immunoglobulin class refers to lgG, lgM, IgA,
IgE  solid support coated with non-human species and lgD.
(anti-[err] chain of human lgM) having lgM from test Solid support refers
to insoluble polymeric  sample bound thereto, material sorptive for the
antibody. Known         solid support coated with non-human species 15
materials of this type include hydrocarbon   80 (anti-a chain of human IgA)
having IgA from test polymer such as polystyrene, polyethylene,      sample
bound thereto, polypropylene, polybutylene, butyl rubber and     solid
support coated with non-human species other synthetic rubbers. Other
suitable organic  (anti-[err] chain of human lgG) having lgG from test
polymers include silastic rubber, polyesters, poly-  sample bound thereto,
20 amides, cellulose and cellulosic derivatives,  85   solid support coated
with non-human species acrylates, methacrylates, and vinyl polymers such
(anti-8 chain of human lgD) having lgD from test as vinyl chloride, and
polyvinyl fluoride.      sample bound thereto, Copolymers such as graft
copolymers of            solid support coated with non-human species
polystyrene are also useful. In addition to the  (anti-[err] chain of human
IgE) having IgE from test 25 foregoing materials, the solid support surface
may   90 sample bound thereto. The antigen reagent is comprise silica gel,
silicone wafers, glass    reacted with a known antigen. The amount of
insoluble protein metals and the solid support  antigen bound reflects the
amount of class may be in the form of beads, tubes, strips, disk  specific
antibody to that antigen. The antigen may and the like.
be directly labeled by conventional fluorescent 30    The term antibody to
a specific           95 dyes, enzymes, or radioactive labels to permit
immunoglobulin class is exemplified by an       determination of the amount
bound, or it may be antibody specific for [err]-chain of human lgM, a-
indirectly labeled by further reaction, for example, chain of human IgA,
[err]-chain of human lgG, [err]-   with an antibody to the antigen which is
labeled chain of human lgD; and [err]-chain of human IgE    with
fluorescent dyes, enzymes or radioactive 35 raised in a non-human species
such as rabbit,  100 labels by conventional methods. Antigens and goat,
horse, sheep, guinea pig, etc.            antibodies labeled directly are
knowh: Class specific antibody reagents are solid      antibody or
antigen-121, Biochem, J., 89:114, supports coated with non-human species
(anti-[err]  1963; chain of human lgM), solid supports with non-
antibody or antigen-Horseradish peroxidase, J. 40 human species (anti-a
chain of human IgA), solid  105 Cytochem. Histochem., Vol 22, pp. 1084,
1974; supports with non-human species (anti-[err] chain of  antibody or
antigen-Fluorescence, Diagnostic human lgG), solid supports with non-human
Procedures for Viral and Rickettsial Infection, species (anti-8 chain of
human lgD), solid      chapt 4, page 179,1969. supports with non-human
species (anti-E chain of  In the case of an antigen already labeled, the 45
human IgE), such as polystyrene beads coated  110  antigen reagent is
reacted with labeled antigen, with goat (anti- [err] chain of human lgM),
poly-   washed to remove unbound labeled antigen and styrene beads coated
with goat (anti-[err] chain of  the amount of antigen bound Is determined
by human lgG), or polystyrene beads coated with    conventional enzyme,
fluorometric or radio- goat (anti-a chain of human lgA).
chemical techniques. 50   In the accompanying drawings:-            115
In'the case of unlabeled antigen, the unlabeled Figure 1 is a composite
graph of class specific  antigen is reacted with the antigen reagent,
antibodies lgG, lgM, and IgA having anti-hepatitis  washed to remove
unbound antigen, A activity shown as time in days afteronset of
subsequently reacted with a labeled antibody to illness versus counts per
minute (cpm)x 1 0-3.  the antigen, and the label of the antibody is 55
Figure 2 is a graph of anti-hepatitis B core  120 measured. activity in
class specific antibodies lgG, lgM and  The following examples illustrate
the present 



IgA shown as month after onset of' illness versus  invention and are not
intended to limit it in spirit counts per minute (CPM)x 10[err].
or scope. In the preferred method for practising the 60 invention,
antiserum containing class specific    Example I antibodies diluted in
buffer is incubated with the   125   1. Solutions of goat antiserum
specific for: A) plastic beads and the beads are washed with
[err]-chains of human lgM; (b) [err]-chains of human water and dried to
provide a class specific,    IgA; and c) [err]-chains of human lgG, were
prepared antibody reagent. This class specific antibody  each at 1:1000 in
0.01 M Tris, pH 9.0. Solutions 65 reagent is incubated with diluted
solution of   were used to coat 6 mm polystyrene beads    3
GB 2 026 691 B    3 overnight at room temperature, and each set of  Example
IV beads was washed and air-dried and stored at     Horseradish peroxidase
labeled hepatitis A 40C until used.                                antigen
labeled by the methods of Journal of 2. Specimens of a series of serums
from a  65 Cystochemistry, Histochemistry Vol. 22, page 5 subject with
hepatitis A and negative control  1084 (1974), produces similar results as
Example specimens were diluted 1,000 fold in 50% calf  1. serum, 0.2%
Tween-20 and 0.005 M EDTA in phosphate buffered saline (PBS). ("Tween" is a
Claims Registered Trade Mark).                          1. A method for
determining a class specific 10   3. Two tenths of the diluted specimens
were    70 antibody to an antigen comprising: each incubated in duplicate
overnight at room    (a) binding an antibody for a specific immuno-
temperature with anti-[err], anti-a, anti-[err] beads, and  globulin class
to a solid support to provide a class beads were washed 2 times with 5 ml
H20.       specific antibody reagent; 4. Beads were incubated overnight at
room      b) reacting the class specific antibody reagent 1 5 temperature
with 0.2 ml of hepatitis A virus (HAV)  75 with test sample: from HAV
positive liver extract diluted 1:40 in  c) removing unbound test sample to
provide an PBS). Beads were again washed two times with 5  antigen reagent;
ml H20.                                          d) reacting the antigen
reagent with a known 5. Beads were incubated with 0.2 ml of anti-  labeled
antigen, and 20 HAV 1251 in 50% fetal calf serum, 0.2% Tween-20,  80   e)
removing unbound labeled antigen and 0.005 M EDTA and 5% normal human serum
and     measuring the amount of bound labeled antigen, were washed 2 times
with 5 ml [err]             thereby determining the amount of class
specific 6. Beads were transferred to plastic tubes and  antibody to the
known antigen. counted in a y-counter. Count rates of each set  2. A
method, according to claim 1, for 25 were plotted vs. the days t hat the
specimens were  85 determining lgM antibody to hepatitis A virus collected
relative to onset of illness from hepatitis  antigen comprising: A, figure
1.                                     a) binding non-human species
anti-[err] chain of lgM antibody to a solid support to provide a class
specific antibody reagent; Example II                                 90
b) reacting the class specific antibody reagent 1. Anti-[err] anti-a and
anti-[err] beads were     with test sample and washing to remove unbound 30
prepared as in Example 1, step 1.              test sample and provide an
antigen reagent; 2. Specimens of a series of serums from a      c) reacting
the antigen reagent with labeled subject with hepatitis B and negative
control  hepatitis A virus antigen and washing to remove specimens were
diluted 1:1000 in normal goat    95 unbound labeled hepatitis A virus
antigen, and serum.                                           d) measuring
bound labeled hepatitis A virus 35    3. Two tenths of the diluted
specimens were  antigen. incubated in duplicate overnight at room
3. A method according to claim 1, for temperature with anti-u beads, anti-a
beads and  determining lgG antibody to hepatitis A virus anti-y beads, and
all beads were washed 2 times  100 antigen comprising: with 5 ml H20.
a) binding non-human species anti-[err] chain of 40    4. Beads were
incubated overnight at room    lgG antibody to a solid support to provide a
class temperature with 0.2 ml of HBcAg (purified     specific antibody
reagent; hepatitis B core antigen or HBcAg, diluted 1:50 in  b) reacting
the class specific antibody reagent a diluent of 1% Bovine Serum Albumin
(BSA), 19%  105 with test sample and washing to remove unbound Tween-20, 1%
normal human serum, 0.01 M Tris,    test sample to provide an antigen
reagent; 45 and 0.005 M EDTA in saline, pH 7.2, and were      c) reacting
the antigen reagent with labeled washed 2 times with 5 ml [err]
hepatitis A virus antigen and washing to remove 5. Beads were incubated
overnight at room   unbound labeled hepatitis A virus antigen, and
temperature with anti-HBcAg [err] in a diluent of   110   d) measuring
bound labeled hepatitis A virus 



25% calf serum, 12.5% normal goat serum,       antigen. 50 12.5% normal
rabbit serum and 0.5% normal         4. A method, according to claim 1, for
human serum in PBS and were washed 2 times     determining IgA antibody to
labeled hepatitis A with 5 ml H20.                                 antigen
comprising: 6. Beads were transferred to plastic tubes and  115   a)
binding non-human species anti-a chain of counted in a y-counter. Count
rates of each set  IgA antibody to a solid support to provide a class 55
(anti-[err], anti-a and anti-y were plotted vs. the  specific antibody
reagent; days that the specimens were collected relative to  b) reacting
the class specific antibody reagent the approximate onset of hepatitis B,
Figure 2.  with test sample and washing to remove unbound 120 test sample
and provide an antigen reagent; c) reacting the antigen reagent with
labeled Example III                                   heptatitis A antigen
and washing to remove Hepatitis B surface antigen directly labeled  unbound
labeled hepatitis A antigen, and 60 with 1251 by the methods of Greenwood,
et al.     d) measuring bound labeled hepatitis A produced similar results
as Example II.    125 antigen.    3
GB 2 026 691 B    3 overnight at room temperature, and each set of  Example
IV beads was washed and air-dried and stored at     Horseradish peroxidase
labeled hepatitis A 40C until used.                               antigen
labeled by the methods of Journal of 2. Specimens of a series of serums
from a  65 Cystochemistry, Histochemistry Vol. 22, page 5 subject with
hepatitis A and negative control    1084 (1974), produces similar results
as Example specimens were diluted 1,000 fold in 50% calf  1. serum, 0.2%
Tween-20 and 0.005 M EDTA in phosphate buffered saline (PBS). ("Tween" Is a
Claims Registered Trade Mark).                         1. A method for
determining a class specific 10   3. Two tenths of the diluted specimens
were    70 antibody to an antigen comprising: each incubated in duplicate
overnight at room   (a) binding an antibody for a specific immuno-
temperature with anti-[err], anti-a, anti-[err] beads, and  globulin class
to a solid support to provide a class beads were washed 2 times with 5 ml
H20.      specific antibody reagent; 4. Beads were incubated overnight at
room     b) reacting the class specific antibody reagent 15 temperature
with 0.2 ml of hepatitis A virus (HAV) 75 with test sample; from HAV
positive liver extract diluted 1:40 in  c) removing unbound test sample to
provide an PBS). Beads were again washed two times with 5  antigen reagent;
ml [err].                                         d) reacting the  antigen
reagent with a known 5. Beads were incubated with 0.2 ml of anti-  labeled
antigen, and 20 HAV 1251 in 50% fetal calf serum, 0.2% Tween-20,  80   a)
removing unbound labeled antigen and 0.005 M EDTA and 5% normal human serum
and    measuring the amount of bound labeled antigen, were washed 2 times
with 5 ml [err].            thereby determining the amount of class
specific 6. Beads were transferred to plastic tubes and  antibody to the
known antigen. counted in a [err]-counter. Count rates of each set  2. A
method, according to claim 1, for 25 were plotted vs. the days that the
specimens were  85 determining lgM antibody to hepatitis A virus collected
relative to onset of illness from hepatitis  antigen comprising: A, figure
1.                                    a) binding non-human species
anti-[err] chain of lgM antibody to a solid support to provide a class
specific antibody reagent: Example II                                90
b) reacting the class specific antibody reagent 1. Anti-[err], anti-[err]
and anti-[err] beads were   with test sample and washing to remove unbound
30 prepared as in Example 1, step 1.             test sample and provide an
antigen reagent; 2. Specimens of a series of serums from a     c) reacting
the antigen reagent with labeled subject with hepatitis B and negative
control  hepatitis A virus antigen and washing to remove specimens were
diluted 1:1000 in normal goat,   95 unbound labeled hepatitis A virus
antigen, and serum.                                          d) measuring
bound labeled hepatitis A virus 35    3. Two tenths of the diluted
specimens were  antigen. incubated in duplicate overnight at room        3.
A method according to claim 1, for temperature with anti-[err] beads,
anti-a beads and  determining lgG antibody to hepatitis A virus anti-[err]
beads, and all beads were washed 2 times  100 antigen comprising: with 5 ml
H20.                                  a) binding non-human species
anti-[err] chain of 40   4. Beads were incubated overnight at room   lgG
antibody to a solid support to provide a class temperature with 0.2 ml of
HBcAg (purified    specific antibody reagent; hepatitis B core antigen or
HBcAg, diluted 1:50 in  b) reacting the class specific antibody reagent 



a diluent of 19% Bovine Serum Albumin (BSA), 1%  105 with test sample and
washing to remove unbound Tween-20, 1% normal human serum, 0.01 M Tris,
test sample to provide an antigen reagent; 45 and 0.005 M EDTA in saline,
pH 7.2, and were     c) reacting the antigen reagent with labeled washed 2
times with 5 ml H20.                 hepatitis A virus antigen and washing
to remove 5. Beads were incubated overnight at room  unbound labeled
hepatitis A virus antigen, and temperature with anti-HBcAg 1251 in a
diluent of   110   d) measuring bound labeled hepatitis A virus 25% calf
serum, 12.5% normal goat serum,      antigen. 50 12.5% normal rabbit serum
and 0.5% normal        4. A method, according to claim 1, for human serum
in PBS and were washed 2 times    determining IgA antibody to labeled
hepatitis A with 5 ml [err]                                antigen
comprising: 6. Beads were transferred to plastic tubes and  115   a)
binding non-human species anti-a chain of counted in a [err]-counter. Count
rates of each set  IgA antibody to a solid support to provide a class 55
(anti-[err], anti-a and anti-[err] were plotted vs. the  specific antibody
reagent; days that the specimens were collected relative to  b) reacting
the class specific antibody reagent the approximate onset of hepatitis B,
Figure 2.  with test sample and washing to remove unbound 120 test sample
and provide an antigen reagent; c) reacting the antigen reagent with
labeled Example Ill                                   heptatitis A antigen
and washing to remove Hepatitis B surface antigen directly labeled  unbound
labeled hepatitis A antigen, and 60 with 1251 by the methods of Greenwood,
et at.    d) measuring bound labeled hepatitis A produced similar results
as Example II.   125 antigen.    4 S                       GB 2 026 691 B
4 5. A method according to claim 1, for       specific antibody reagent;
determining IgG antibody to hepatitis B antigen  b) reacting the class
specific antibody reagent comprising:
with test sample; a) binding non-human species anti- chain of   c) washing
class specific antibody reagent 5 lgG antibody to a solid support to
provide a class   70 reacted with test sample to provide an antigen
specific antibody reagent;                    reagent; b) reacting the
class specific antibody reagent  d) reacting the antigen reagent with
hepatitis A with test sample and washing to remove unbound  virus antigen
and washing with water to remove test sample and provide an antigen
reagent;    unbound hepatitis A virus antigen; 10   c) reacting the antigen
reagent with labeled  75   e) reacting the product of (d) with labeled
hepatitis B antigen and washing to remove     antibody to; hepatitis A
virus antigen and washing unbound labeled hepatitis B antigen, and      to
remove unbound labeled antibody, and d) measuring bound labeled heptatitis
B       f) measuring the amount of bound labeled antigen.
antibody. 15   6. A method, according to claim 1 for     80- 10. A method
according to claim 8 for determining IgM antibody to hepatitis B antigen
determining IgA antibody to hepatitis A virus comprising:
antigen comprising: a) binding non-human species anti-[err] chain of  a).
binding non-human species anti-a chain of lgM antibody to a solid support
to provide a class  IgA antibody to a solid support to provide a class 20
specific antibody reagent;                  85 specific antibody reagent;
b) reacting the class specific antibody reagent  b) reacting the class
specific antibody reagent with test sample and washing to remove unbound
with test sample; test sample to provide an antigen reagent;       c)
washing class specific antibody reagent c) reacting the antigen reagent
with labeled  reacted with test sample to provide an antigen 25 hepatitis B
antigen and washing to remove   90 reagent; unbound labeled hepatitis B
antigen, and    d) reacting the antigen reagent with hepatitis A d)
measuring bound labeled hepatitis B      virus antigen and washing with
water to remove antigen.                                       unbound
hepatitis A virus antigen; 7. A method according to claim 1, for         e)
reacting the product of (d) with labeled 30 determining IgA antibody to
hepatitis B antigen  95 antibody to hepatitis A virus antigen and washing
comprising:                                   to remove unbound labeled
antibody, and a) binding non-human species anti-a chain of  f) measuring
the amount of bound labeled IgA antibody to a solid support to provide a
class  antibody. specific antibody reagent;                       11. A
method according to claim 8 for 35   b) reacting the class specific
antibody reagent  100 determining lgG antibody to hepatitis A virus with
test sample and washing to remove unbound  antigen comprising: test sample
to provide an antigen reagent;       a) binding non-human species anti-
chain of 



c) reacting the antigen reagent with labeled  lgG antibody to a solid
support to provide a class hepatitis B antigen and washing to remove
specific antibody reagent; 40 unbound labeled hepatitis B antigen, and
105   b) reacting the class specific antibody reagent d) measuring bound
labeled hepatitis B      with test sample; antigen.
c) washing class specific antibody reagent 8. A method for determining a
class specific  reacted with test sample to provide an antigen antibody to
an antigen comprising:             reagent; 45   a) binding an antibody for
a specific immuno-   110   d) reacting the antigen reagent with hepatitis A
globulin class to a solid support to provide a class  virus antigen and
washing with water to remove specific antibody reagent;
unbound hepatitis A virus antigen; b) reacting the class specific antibody
reagent  e) reacting the product of (d) with labeled with test sample;
antibody to hepatitis A virus and washing to 50   c) removing unbound test
sample to provide an  115 remove unbound labeled antibody, and antigen
reagent;                                f) measuring the amount of bound
labeled d) reacting the antigen reagent with a known  antibody. antigen;
12. A method according to claim 8 for e) removing unbound antigen; and
determining IgM antibody to hepatitis B virus 55   f) reacting the bound
antigen with a labeled  120 antigen comprising: antibody to the known
antigen, removing the      a) binding non-human species anti-[err] chain of
unbound labeled antibody and determining the  lgM antibody to a solid
support to provide a class bound labeled antibody, thereby determining the
specific antibody reagent; amount of class specific antibody to the known
b) reacting the class specific antibody reagent 60 antigen.
125 with test sample; 9. A method according to claim 8 for          c)
washing class specific antibody reagent determining lgM antibody to
hepatitis A virus  reacted with test sample to provide an antigen antigen
comprising:                            reagent; a) binding non-human
species anti-[err] chain of  d) reacting the antigen reagent with hepatitis
B 65 lgM antibody to a solid support to provide a class  130 virus antigen
and washing with water to remove    GB 2 026 691 B         5 unbound
hepatitis B virus antigen;      .             f) measuring the amount of
bound labeled e) reacting the product of (d) with labeled  25 antibody.
antibody to hepatitis B virus antigen and washing    .14. A method
according to claim 8 for to remove unbound labeled antibody, and
determining lgG antibody to hepatitis B virus 5    f) measuring the amount
of bound labeled         antigen comprising: antibody.
a) binding non-human species anti-[err] chain of 13. A method according to
claim 8 for       30 lgG antibody to a solid support to provide a class
determining lgA antibody to hepatitis B virus      specific antibody
reagent; antigen comprising:                                   b) reacting
the class specific antibody reagent 10    a) binding non-human species
anti-[err] chain of     with test sample; lgA antibody to a solid support
to provide a class    c) washing class specific antibody reagent specific
antibody reagent;                     35 reacted with test sample to
provide an antigen reagent; b) reacting the class specific antibody reagent
d) reacting the antigen reagent with hepatitis B with test sample;
virus antigen and washing with water to remove 15    c) washing class
specific antibody reagent       unbound hepatitis B virus antigen; reacted
with test sample to provide an antigen  40    e) reacting the product of
(d) with labeled reagent;
antibody to hepatitis B virus antigen and washing d) reacting the antigen
reagent with hepatitis B  to remove unbound labeled antibody, and virus
antigen and washing with water to remove        f) measuring the amount of
bound labeled 20 unbound hepatitis B virus antigen;
antibody. e) reacting the product of (d) with labeled  45    15. A method
for determining a class specific antibody to hepatitis B virus antigen and
washing  antibody to an antigen, substantially as described to remove
unbound labeled antibody, and            in any of the examples herein.
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