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Clone 20: Signal Response for dsDNA and Chromatin
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CHIMERIC ANTE-dsDNA/CHROMATIN ANTIBODY

CROSS-REFERENCE TO RELATED APPLICATIONS
[686¢1]  The present disclosure clatios benefit of priority to US Provisional Patent
Application No. 61/696,894, filed September 5, 2012, which 1s incorporated by reference for

all purposes.

BACKGROUND OF THE INVENTION
(80627 Systomic autoimmuone disorders are characterized by circulating avtoantibodies to
certain anfigens, such as those present in the cell nucleus. Andinuciear antibodics {ANAS)

can also be indicative of viral and bacterial mfections, hypertension, cancers, and psoriasis.

168631 The presence of autoantibodics, including ANAs, in a patient sample can be
determined using immunocassays that typically rely on contacting the patient sample with the
antigen, and determining whether the antoantibody is present using a labeled detection agent

such as a secondary aniibody, Protein A, Protein G, ote.

#3847 While detection of autoantibodies can be straightforward, difficultics arise in
determining the relative amount of the sutoantibody in the sample. Autoantibodies and
AMNAs are naturally present i the bloodstream, though usually at a low level. Thus
determining the relative level or concentration of a particular ANA can avoid a false positive
diagnosis, or a misdiagnosis. Such a determination requires a control or calibration antibody
specific for the same antigen, that can be used to produce a calibration curve indicating the
signal produced by various, known amounts of the calibration antibody. The signal from the
patient sample can then be compared to the calibration curve to determine the relative amount

of actoantibody i the patient sample.

{80651  Antibodies that can be used for accurate calibration, however, are not readily
available. Ideally, the calibration antibody is similar to the pative avtoantibody to be detected
so that assay conditions are kept as constant as possible, and the concentration deterniination
1s accurate. For this reason, present methods often utilize astoantibodies from native sources.
Such autoantibodies, however, do not have predictable properties and are rare, so that

obtaining a reliable source of calibration antibody is difficult and costly.
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[8886] Disclosed herein are antibodies {(e.g., chimeric antibodies or single chain antibodies)
that bind to the same aotoantigens targeted by autoantibodies found circulating in persons
with autotmmunce disorders. The presently disclosed antibodies have similar propertics as the

native autoantibodics 1o be detected, and are casily and predictably produced.

BRIEF SUMMARY OF THE INVENTION
(8887 Provided herein are antibodies for use as standards for detection and/ or
characterization of anti-dsDNA or anti-chromatin antibodies. In some embodiments, the
presently described antibodies are single chain antibodics {e.g., scFv) that specifically bind
double-stranded DNA (dsDNA) and chromatin, In sone embodiments, the presently
described antibodies are chimerie, and specifically bind double-stranded DNA (dsDNA)Y and
chromatin. Such antibodics are referred to as chimeric anti-dsDNA/chromatin antibodies. In
some embodiments, at least part of the coustant region of the chimeric antibody is derived
from 4 human antibody, e.g., a part of the constant region specifically recognized by a
secondary antibody, Protein A, Protein G, or Protein A/G. In some embodiments, the
constant region is derived from a human antibody. In some embodiments, the constant region
and framework regions are derived from a human antibody. The antibody isotype can be 1gG
(IgG1, 1gG2, 1gG3, 1gG4), 1gM, IgA, IgE, or IgD. In some embodiments, the chimeric
antibody comprises complementarity determining regions (CDRs) derived from a non-homan
animal. [n some embodiments, chimeric sntibody comprises a variable region derived from s
non-human animal. In some embodiments, the non-human animal s selected from a rodent

{mouse, rat, hamster), rabbit, horse, goat, pig, sheep, chicken, and bovine.

{068} In some embodiments, the anti-ds DN A/chromatin antibody is stable at 5°C for at
least S months, e.g., at least any one of 6, 9, 12, 185, i§, 21, or 24 months. In some
embodiments, the anti-dsDNA/chromatin antibody is stable at for abowt the same duration
{e.g., = about 2, 5, or 109} as a native human antibody that specifically binds dsDNA or

chromatin in given conditions {e.g., temperature, buffer).

180691  In some embodiments, the anti-dsDNA/chromatin antibody is fabeled, either
directly or indirectly {e.g., with a secondary antibody or other indirect method such as Protein
A, G, A/G, or strep-bio). In some embodiments, the anti-dsDNA/chromatin antibody s
recognized by (specifically bound by} a labeled secondary antibody. In some embodiments,
the secondary anttbody is specific for buman antibodies (anti-human). o some embodiments,
both the anti-dsDNA/chromatin antibody and secondary antibody are labeled, e g, with

different labels. In some embodiments, the label 15 fluorescent.

2
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[8018]  In some embodiments, the anti-dsDNA/chromatin antibody specifically binds
human dsDNA and human chromatin. In some embodiments, the chimeric anti-

dsDNA/chromatin antibody specifically binds dsDNA in a non-sequence specific manner.

{8611} In some embodiments, the anti-dsDNA/chromatin antibody has a linear dilution
profile within a range of 10-9000 relative fluorescence intensity (RFI), 100-9060 RFL, 1000-
2000 RFI, 10-5000 RFI, 100-2500 RFI, or 50-53000 RF1 for dsDNA. In some embodiments,
the anti-dsDNA/chromatin antibody has a bnear dilution profile within a range of 10-1500

RFI, 16-1000 RFI, 50-1000 RFL, 100-1500 RF1, 10-500 RFI, or 50-500 RF] for chromatin.

18612}  In some embodiments, the anti-dsDNA/chromatin antibody is in a solution with at
least one additional antibody specific for a different target, e g., a different nuclear antigen
target. In some embodiments the solution comprises an anti-dsDNA/chromatin antibody as
described herein and at least one additional antibody that specifically binds a target {(antigen)
from the cell nucleus or nucleolus, e.g., an antigen selected from the group consisting of
ribosomal protein, SS-AS52, 58-A60, 5S8-B, Sm, Sm/ribonuclear protein (RNP), RNP-A,
RNP-6%, Scl-70, Jo-1, and centromere B. In some embodiments, the at least cne additional
antibody 1s derived from a human antibody, or has a constant region derived from a haman
antibody. In some embodiments, the sohustion includes at least 2,3, 4, 5,6, 7,8, 9, 1, or i1
additional antibodies in any combination. In some embodiments, the anti-dsDNA/chromatin
anttbody and at least one additional antibody arc recognized (specifically bound) by the same
secondary antibody. In some embodiments, the anti-dsDNA/chromatin antibody and at least
one additional antibody are recognized by different secondary antibodies (e.g., with different

labels).

[6813] Further provided are kits for determining the amount of a sample (test) antibody that
specifically binds dsDNA and/or chromatin, wherein the kit comprises at least onc container
with a defined (known} amount of anti-dsDNA/chroraatin antibody. In some embodiments,
the sample antibody is in or 15 obtained from a biological sample from a human. In some
embodiments, the kit includes a container for the sample antibody and optionally a device for
obtaining the biclogical sample. In some embodiments, the kit includes a labeled secondary
antibody, e.g., an anti-human secondary antibody. In some embodiments, the anti-
dsDNA/chromatin antibody is labeled, e.g., with a different label than the secondary antibody
label. In some embodiments, the kit comprises two or more containers comprising the anti-
dsDNA/chromatin antibody, wherein cach of the two or more containers holds a different

defined (known) amount of the anti-dsDNA/chromatin antibody. In some embodiments, the

s
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kit further comprises at least one container of dsDNA and/or chromatin, e.g., in a known

amount.

[66814]  In some embodiments, the kit also includes at least one container comprising a
defined amount of at least one additional antibody that specifically binds a different target
than the anti-dsDNA/chromatin antibody. In some embodiments, the target of the at feast one
additional antibody s selected from the group cousisting of ribesomal protein, SS-AS52, SS-
ABL, §8-B, Sm, Sm/ribonuclear protein (RNP), RNP-A, RNP-68, 8c¢i-70, Jo-1, and
centromere B. In some embodiments, the kit includes at least 2, 3,4, 5,6, 7, 8,9, 14, or 11
additional antibodics in any combination. In some cmbodiments, the kit further comprises at

feast one contatner with the target of the at least one additional antibody.

[8815] Further provided are methods for generating a calibration curve {e.g., a standard or
reference) for the anti-dsDMNA/chromatin antibody. In some embodiments, the method
comprises contacting an anti-dsDBNA/chromatin antibody as described herein at a first known
amouont with dsDNA or chromatin in a first solution, detecting binding of the anti-
dsDMNA/chromatin antibody to the dsDNA or chromatin, and assigning 2 detection value to
the first known amount; contacting the anti-dsDNA/chromatin antibody at a second known
amount with dSBNA or chromatin in a second sohution, wherein the dsDNA or chromatin is
present at the same amount in the first and second solutions, detecting the binding of the anti-
dsDNA/chromatin antibody to the dsDNA or chromatin, and assigning a second detection
value to the second known amount of anti-dsDNA/chromatin antibody, thereby generating a

calibration curve of the anti-dsDNA/chromatin antibody.

[66816] In some embodiments, the method further comprises repeating the steps of
contacting, detecting, and assigning additional detection values for additional known amounts
of anti-dsDMNA/chromatin antibody, whergin the dsDNA or chromatin is prosent at the same
amount in cach of the solutions. In some embodiments, the steps of contacting, detecting,
and assigning detection values are repeated for 3, 4, 5, 6, 7, 8, 8, or 10 known amounts of the
anti-dsBNA/chromatin antibody. In some embodiments, the dsDNA or chromatin is attached
to a substrate {e.2. a solid or semi-solid matrix, e g, multiwell plate or bead). In some

embodiments, the detecting comprises contacting the anti-dsDNA/chromatin antibody with a
fabeled secondary antibody.
[6817]  Insome embodiments, the method comprises contacting the anti-dsDNA/chromatin

antibody with dsDNA, and the known amounts of anti-dsDNA/chromatin antibody are in the

range of 0.001 to 100 ug/mL, e.g., 0.01 to 20 ug/mL., 0.01 to 5 ug/mL or about 8.05 t0 (.5
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ug/mol. In some embodiments, the method comprises contacting the anti-dsDNA/chromatin
antibody with chromatin, and the known amounts of anti-dsDNA/chromatin antibody are n

the range of .01 1o (.5 ug/mL.

[8818] Further provided is a calibration curve generated using the methods described

above.

{8819 Provided herein 1s a method of detecting the presence of or determining the amount
of a sample (e.g., test, unknown) antibody that specifically binds dsDNA or chiromatin
comprising: contacting an anti-dsDNA/chromatin antibody as described herein at a first
known amount with dsDNA or chromatin in a first solution, detecting binding of the anti-
dsDNA/chromatin antibody to the dsDNA or chromatin, and assigning a detection value to
the first known amount; contacting the anti-dsDPNA/chromatin antibody at a sccond known
arnount with dsDDNA or chromatin i a second solution, wherein the dsDDNA or chromatin is
present at the same amount in the first and second solutions, detecting the binding of the anti-
dsDNA/chromatin antibody to the dsDNA or chromatin, and assigning a second detection
value to the second known amount of anti-dsDNA/chromatin antibody; contacting the samplie
antibody with dsDNA or chromatin in a test solution, detecting binding of the sample
antibody to the dsDNA or chromatin, and assigning a detection value to the sample antibody;
and comparing the detection vaiuc of the sample antibody to the first and second detection
values, wherein the dsDNA or chromatin is present at the saroe amowd 1o cach of the
solations, thereby detecting the presence of or determining the amount of the sample
antibody. In some embodiments, the binding of the sample antibody with dsDNA or
chromatin is not detected, indicating that a sample antibody that specifically binds dsDNA or

chromatin 18 not present.

(80287 In some embodiments, the method further comprises repeating the steps of
contacting, detecting, and assigning additional detection values for additional known amounts
of anti-dsDNA/chiromatin antibody, and comparing the detection value of the sample
antibody to the additional detection values, wherein the dsDNA or chromatin s present at the
same amount in cach of the solutions. In some embodiments, the steps of contacting,
detecting, and assigning detection values ave repeated for 3,4, 5, 6,7, 8, 9, or 10 known
amounts of the anti-dsDNA/chromatin antibody. In some embodiments, the dsDNA or
chromatin is attached to a substrate (e.g. a solid or semi-solid matrix, e.g., multiweli plate or
bead). In some embodiments, the detecting comprises contacting the chimeric anti-

dsDNA/chromatin antibody and/or sample antibody with a labeled secondary antibody. In
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some embodiments, the same secondary antibody s used to detect both the chimeric anti-

dsDNA/chromatin antibody and the sample antibody.

[6621] In some embodiments, the method comprises contacting the anti-dsDNA/chromatin
antibody and sample antibody with dsDNA, and the known amounts of anti-
dsDNA/chromatin antibody are in the range of .01 to 10 ug/md.. Tn some embodiments, the
method comprises contacting the anti-dsDNA/chromatin antibody and sample antibody with
chromatin, and the known amounts of anti-dsDNA/chromatin antibody are in the range of

.01 10 0.5 ug/ml.

16622] In some embodiments, the sample antibody 15 obtained from or is in 8 biological
sample from a human. In some embodiments, the method forther comprises determining
whether the human has an autoimmunc disorder based on the amount or presence of the
sample antibody. For example, the method can comprise diagnosing an autoimmune disorder
m the lnmman where the sample antibody is detected. In some embodiments, the autoimmune
disease is selected from the group consisting of systemic lopus erythematosus, mixed
conngctive tissue disease, sjogren’s syndrome, scleroderma, dermatomyositis, polymyositis,

and CREST syndrome, rheumatoid arthritis, juvenile arthritis, and Feliy’s syndrome.

BRIEF DESCRIPTION OF THE DRAWINGS
{88231 Figure 1 1s a standard depiction of a tetrameric antibody stractore with two light
chains and two heavy chains. The variable region is shown as the top portion of each chain.
The antibody on the right is chimeric, with a variable region derived from a mouse antibody

and a constant region derived from a human antibody

[6824] Figure 2 shows stability of antibedy binding to dsDNA at 25°C over 14 days
{equivalent to 5.6 mouths at 3°C). {A) compares the signal retained versus day O signal for
each antibody. (B) compares signal retained versus day-matched 5°C signal for each
antibody. Positive control antibodies, derived from native antibodies specific for dsRNA and
chromatin, are designated Calib LO4, LO3, and LO6. GG 1:50 refors to Glyeine-HCL
Glycerol eluted Chimeric antibody clone 20, at a 1:50 dilution. GG 11100 refers to Glycine-
HCL Glyeerol eluted Chimeric antibody clone 20, at a 1:100 dilution. GT [:25 refers to

Glyeyltyrosine eluted Chimeric antibody clone 20, at a 1:25 dilution.

[B825]  Figure 3 shows stability of antibody binding to dsDNA at 37°C over 14 days

{equivalent to 20.5 months at 5°C). (A} compares the signal retained versus day G signal for
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each antibody. (B) compares signal retained versus day-matched 5°C signal for each

antibody. The antibodies are designated as o Figure 2.

166826] Figure 4 shows stability of antibody binding to chromatin at 25°C over 14 days
{cquivalent to 5.6 months at 53°C). {(A) compares the signal retained versos day 0 signal for
cach antibody. (B} compares signal retained versus day-matched 5°C signal for cach

anttbody. The sutibodies are designated as in Figure 2.

{68271 Figure 5 shows stability of antibody binding to chromatin at 37°C over 14 days
(equivalent to 20.5 months at 5°C). (A) compares the signal retained versus day G signal for
cach antibody. (B) compares signal retained versus day-matched 5°C signal for each

antibody. The antibodies are designated as in Figure 2.

[B828] Figure 6 shows linear signal to concentration relationship for chimeric antibody
clones 20, 22, and 28. Plateau for clone 20 is due to detector limit. RFI: relative

fluorescence inlensity.

16682%] Figure 7 shows hinear signal (dsDNA) to concentration relationship for chimeric

antibody clones 20, 22, and 28. RFI: relative fluorescence intensity.

{80381 Figure 8 shows linear signal (chomatin} to concentration relationship for chimeric

antibody clones 20, 22, and 28, RFL relative flucrescence intensity,

18631}  Figure 9 shows hinear signal from both dsDNA and chromatin with chimeric
antibody clone 20. Note that the typical assay range for dSPNA s 10-9000 RFI (0-300
IU/MmL), while it is 16-1500 RFI (0-8 Al (antibody index)) for chromatin.

DETAILEDR DESCRIPTION OF THE INVENTION

. Introduction

[8832] Provided herein are chimeric monoclonal antibodics that specifically bind to
dsDNA and chromatin. Naturally-cccurring antibodies specific for dsDNA and/ or chromatin
are typically not foumd in high concentrations, and have variable binding characteristics {e. g,
affinity, avidity, epitope, etc.). The presently described antibodies can be clonally or
recorabinantly expressed, thus providing a reliable source of antibodies with known binding
characteristics. The presently described antibodies are stable in stovage and assay conditions,
and can detect dsDNA and chromatin in the same lnear concentration range. The presently
described chimeric antibodies can be designed to have varying affinity for dsDNA and
chromatin, e.g., one chimeric anti-dsDNA/chromatin antibody can have a higher affinity for

y
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dsDNA relative to chromatin, while another has a higher atfinity for chromatin relative to
dsDINA, The presently described chimeric antibodies have similar stability and linecar
binding curves as native autoantibodies that are comumonly used for calibration. Because the
presently described antibodies are chimeric {e.g., with a constant region from a human
antibody}, the same secondary antibody can be used to detect or separate native antibodies

{e.g., from a human) and the presently described antibedies.
IL Definitions

186331  Unless defined otherwise, technical and scientific terms used herein have the same
meaning as commonly understood by a person of ordinary skill in the art. See, e.g., Lackie,
DICTIONARY OF CELL AND MOLECULAR BIOLOGY, Elsevier (4*" ed. 2007 Sambrook e al.,

MOLECULAR CLONING, & LABORATORY ManUAL, Cold Springs Harbor Press (Cold Springs

93

Harbor, NY 1989}, The term “a” or “an” is intended to mean “one or more.” The term
“comprise” and variations thereof such as “comprises” and “comprising,” when preceding the
recitation of 3 step or ao clement, are intended to mean that the addition of further steps or
clements is optional and not excluded. Any methods, devices and matevials similar or
equivalent to those described herein can be used in the practice of this invention. The
following definitions are provided to facilitate vnderstanding of certain terms used frequently

herein and are not meant to lHmit the scope of the present disclosure.

[#834] The term “autoantibody” refers to an antibody produced by an individual that
specifically binds an epitope in the same individual. Autoantibodies can be described as
directed against “self” antigens, and can be indicative of an autoivuoune discase. For
example, individuals with multiple sclerosis produce autoantibodies that specifically bind a
component of the myelin sheath that normally protects nerve celis. Autoaniibody binding in
MS paticnts results in recruitment of immwune cells that damage and degrade the myclin, and

subsequent damage to the underlying nerve cells.

[#8358] The term Anti-Nuclear Auntibody (ANA) refers to an antibody that specifically binds
a substance normally found in a cell micleus, e g, dsDNA, chromatin, ribosomal proteins,
centromeric proteins (e.g., Centromere B, 55-A, 88-B, Sm, Sm/RNP, RNP, 5c¢i-70, fo-1, ¢tc.
The presence of ANAs that are alsc autoantibodics in an individual can be indicative of
particular autoimmune conditions, e.g., systemic fupus erythematosus (SLE), mixed
connective tissue disease (MCTD), Sjogren’s syndrome (83}, scleroderma {systemic
sclerosis), dermatomyositis (DM), polymyositis (PM), CREST syndrome, rheomatoid

arthritis, juvenile arthritis, Felty’s syndrome, ete.
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[8036] The term “nucleic acid” refers to deoxyribonucleotides or ribonuclectides and
polymers thereof in either single- or double-stranded form, and complements thereof. The
term "polynucleotide” refers to a linear sequence of nucleotides. The term “nucleotide”
typically refers 10 a single unit of a polynucleotide, i.e., a monomer. Nucleotides can be
ribonucleotides, deoxyribonucleotides, or modified versions thereof. Examples of
polynucleotides contemplated herein inclode single and double stranded DNA, single and
double stranded RNA (inchuding siRNA), and hybrid molecules having mixtores of single

and double stranded DNA and RNA.

180371 The term “double stranded DNA” or “dsDINA™ is intended to refer to a
deoxyribonucleotide polymer {(DNA strand) hybridized to its coraplement through Watson-
Crick bonding. The dsDNA can be of any length and can be associated with additional
components {e.g., histone proteins or proteins involved in replication or transcription). One
of skill will appreciate that the two strands of DNA may vot be 100% complementary, so
long as the percentage is high enough in the given conditions for the two strands to remain

associated.

18638} Chromatin is a2 combination of dsDNA and proteins that condenses to form
chromosomes. Chromatin can be “unpacked” so that the BNA is accessible, e.g., while a
gene on the DNA ig expressed and transcribed. Chromatin proteins inchude histones, which

can be modified, e.g., methylated or acetylated.

e

[#83%] The words "complementary” or "complementarity” refer to the ability of a nucleic
acid in a polynucleotide to form a base pair with another nucleic acid in a second
polynucleotide. For example, the sequence A-G-T is complementary to the sequence T-C-A.
Complementarity may be partial, in which only some of the mucleic acids match according to

base pairing, or complete, where all the nucleic acids match according (o base pairing.

{3848 A variety of methods of specific DNA and RNA measurements that use nucleic acid
hybridization technigues are known to those of skill o the art (see, Sambrook, /d.}). Some
methods involve electrophoretic separation {e. g, Scuthern blot for detecting DNA, and
MNorthern blot for detecting RNA), but measurement of DNA and RNA ecan also be carried out

in the absence of electrophoretic separation (e.g,, quantitative PCR, dot blot, or array).

{80411 The words "protein”, "peptide”, and "polypeptide” are used interchangeably to
denocte an amine acid polymer or a set of two or morg interacting or bound amine acid
polymers. The terms apply to amino acid polymers in which onc or more amine acid residue

is an artificial cheroical minetic of a corresponding vaturally occcurring amino acid, as well ag
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to patarally occurring amino acid polymers, those containing modified residues, and non-

naturally occurring amino acid polymer.

166842] The term “amino acid” refers to naturally occurring and synthetic amino acids, as
well as amino acid analogs and amino acid mimetics that function similarly to the naturally
occurring aming acids. Naturally occurring amine acids are those cncoded by the genetic
code, as well as those amino acids that are later modified, e.g., hydroxyproline, y-
carboxygluotamate, and O-phosphoserine. Amino acid analogs vefers to compounds that have
the same basic chemical structure as a naturally ccaurring amino acid, e.g., an ¢ carbon that is
bound to & hydrogen, a carboxyl group, an aminoe group, and an R group, e.g., homoscrine,
norieucine, methionine sulfoxide, methionine methy! sulfonium. Such analogs may have
modified R groups {e.g., norlescine) or modified peptide backbones, but retain the same basic
chemical structure as a naturally occurring amino acid. Amino acid mimetics refers to
chemical comapounds that have a structure that is differcot from the general chemical

structure of an amino acid, but that fumctions similarly to a naturally ocaurring amino acid.

#0437 Amino acids may be referred to herein by either their commonly known three letter
symbols or by the one-letier symbols recommended by the TUPAC-IURB Biochemical
Momenclature Commission. Nuocleotides, likewise, may be referred to by thewr commonly

accepted single-letter codes.

[8844] “Conservatively modified variants” applics o both amino acid and nucleic acid
sequences. With respect to particular nucleic acid sequences, conservatively modified
variants refers to those nucleic acids which encode identical or essentially identical amino
acid sequences, or where the mucleic acid does not encode an amino acid sequence, to
essentially identical or associated, e g, naturally contiguous, sequences. Because of the
degeneracy of the genetic code, a farge number of functionally identical nucleic acids encode
most proteins. For instance, the codons GCA, GCC, GCG and GCU all encode the amino
acid alanine. Thus, at every position where an alanine is specified by a codon, the codon can
be altered to another of the corresponding codons described without altering the encoded
polypeptide. Such nucleic acid variations are “silent variations,” which arc one species of
conservatively modified variations. Fvery mucleic acid sequence herein which encodes 4
polypeptide also describes stlent variations of the nucleic acid. One of skill will recognize
that in certain contexts cach codon in 2 nucieic acid {except AUG, which is ordinarily the
only codon for methionine, and TG, which is ordinarily the only codon for trypiophan) can

be modified to yield a functionally identical molecule. Accordingly, often silent variations of

10
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a nucleic acid which encodes a polypeptide is tmoplicit in 3 described sequence with respect to

the expression product, but net with respect to actual probe sequences.

18645} As to amino acid sequences, one of skill will recognize that individual substitutions,
deletions or additions to a nucleic acid, peptide, polypeptide, or protein sequence which
alters, adds or deletes a single amino acid or 2 small percentage of amino acids in the encoded
sequence is a “conservatively moditied variant” where the alteration results in the substitution
of an amino acid with a chemically similar amino acid. Conservative substinution tables
providing fonctionally similar amino acids are well known in the art. Such conservatively
modified variants are in addition to and do not exclude polymorphic variants, interspecies
homologs, and alleles of the invention. The following amino acids are typically conservative
substitutions for one another: 1) Alanine (A}, Glycine (G); 2) Aspartic acid (D), Ghutamic
acid (E); 3) Asparagine (N), Glutamine {(QQ); 4) Arginine (R}, Lysine (K); 5) Isoleucine (1),
Leucine (L}, Methionine (M}, Valine (V); 6) Phenylalanine (F), Tyrosine (Y}, Tryptophan
(W, 7Y Serine (8), Threonine (1); and 8) Cysteine (), Methionine (M} (see, e.g., Creighton,

Froteins {19844,

18646} The terms "identical” or “percent identity,” n the context of two or more nucleic
acids, or two or more polypeptides, refer to two or more sequences or subsequences that are
the same or have a specified percentage of nucleotides, or amino acids, that are the same (ie.,
about 60% tdentity, preferably 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%,
D5%, 96%, 97%, 98%, 99%, or higher identity over a specified region, when compared and
aligned for maxinmmm comrespondence over a comparison window or designated region) as
measured using 2 BLAST or BLAST 2.0 sequence comparison aigorithms with default
parameters, or by manual alignmerd and visual inspection. See e.g., the NCBI web sitc at
nebinbm.nth.gov/BLAST. Such sequences are then said to be "substantially identical.”
Percent identity is typically determined over optimally aligned sequences, so that the
definition applics to sequences that have deletions and/or additions, as well as those that bave
substitutions. The algorithms commonly used in the art account for gaps and the like.
Typically, identity exists over a region comprising an antibody epitope, or a sequence that is
at least about 25 amine acids or nuclootides in length, or over a region that is 50-100 amino
acids or nucleotides fo length, or over the entire length of the referonce sequence.

(80477 The term “recombinant” when used with reference, e.g., to a cell, or nucleic acid,
protein, or vector, indicates that the cell, nucleic acid, protein, or vector, has been modified
by the introduction of a heterologous nucleic acid or protein or the alteration of a native

nucleic acid or protein, or that the cell is dertved from a cell so modified. Thus, for example,
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recombinant cells express genes that are not found within the native (non-recombinant} form
of the cell or express native genes that are otherwise abnormally expressed, under expressed

or not expressed at all.

{8048} The term “heterclogous,” with reference to a polynucieotide or polypeptide,
indicates that the polynucleotide or polypeptide comprises two or more subsequences that are
not found in the same relationship to each other in nature. For instance, a heterclogous
polynucleotide or polypeptide 1s typically recombinantly produced, having two or more
seqoences from unrelated genes arranged to make a new fimetional unit, e.g., a promoter
from one source and a coding region from another source. Similarly, a heterologous protein
mdicates that the profein conprises two or more subsequences that are not found in the same

relationship to each other in natare (e.g., a fusion protein).

{08497  The tero “native” or “uaturally occcurring” refers to a substance {e.g., protein,
antibody, nucleic acid) that is not modified from its natural form. A native or naturally

gccurring substance can, however, be 1solated from its natural environment,

16638]  The term “primary antibody” will be understood by one of skill 1o refer to an
antibody or fragment theveof that specifically binds to an analyte (e.g., substance, antigen,
component) of interest. The primary antibody can further comprise a tag, e.g., for
recognition by a secondary antibody or associated binding protein {e.g., GFP, biotin, or

strepaviding, or to facilitate separation {e.g., a poly-His tag).

[B6851]  The term “secondary antibody” refers to an antibody that specifically binds 1o a
primary antibody. A secondary antibody can be specific for the primary antibody {e.z.,
specific for primary antibodies derived from a particular species) or a tag on the primary
antibody {(e.g., GFP, biotin, or strepavidin). Secondary antibedies are usually attached (o a
detectable moiety or a matrix for separation {e.g., a bead, chromatography agent, array, or

ELISA plate).

18082} The term “derived from,” with reference to an antibody, indicates that the antibody
was origimally isolated from cells of that type. For example, an antibody derived from a
mouse is one that was originally obtained from a mouse, or mouse cell, but may have been
further manipulated (e.g., labeled, recombinantly expressed, bumanized, eic.). One of skill
will understand that, in the case of a full length tetramer antibody, the Fe region of the
antibody can have species-specific sequences that can be targeted for specific recognition,

e.g., by a secondary antibody.
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{80531  The term “antibody” refors 1o a polypeptide structure, e.g., an imnumoglobulin,
conjugate, or fragment thercof that retains antigen binding activity. The term includes but is
not limited to polyclonal or monoclonal antibodies of the isotype classes 1gA, gD, 1gE, 1gG,
and 1gM, derived from buman or other moammalian cells, including natural or genetically
modified forms such as humanized, human, single-chain, chimeric, synthetic, recombinant,
hybrid, muatated, grafied, and in vidre gencrated antibodies. The term encompases conjugates,
inchuding but not Himited to fusion proteins containing an immunoglobulin moiety (e.g.,
chimeric or bispecific antibodies or scFv’s), and fragments, such as Fab, F(ab')2, Fv, scFv,

Fd, dAb and other compositions.

[36854]  An exemplary imownoglobulin (antibody) structural unit comprises a tetramer.
Each tetramer is composed of two identical pairs of polypeptide chains, cach pair having one
“light” (about 25 kD) and one “heavy” chain (about S0-70 kb)), The N-terminus of each
chain defines a variable region of about 106 to 110 or more amino acids primarily responsible
for antigen recognition. The terms variable light chain (Vi) and variable heavy chain {Vp)
refer to these light and heavy chains respectively. The variable region contains the antigen-
binding region of the antibody (or its functional equivalent) and is most critical in specificity

and affinity of binding. Sce Paul, Fundamental Irmmunology (2003).

(80557  Antibodics can exist ag intact immunoglobuling or as any of a number of well-
characterized fragments that include specific antigon-binding activity. Such fragments can be
produced by digestion with various peptidases. Pepsin digests an antibody below the
diselfide hinkages in the hinge region to prodoce F(ab)’y, a dimer of Fab which itself is a light
chain joined to Vir-Cal by a disulfide bond. The F(ab)’» may be reduced under mild
conditions to break the disuifide linkage in the hinge region, thereby converting the F(ab)',
dimer into an Fab’” monomer. The Fab” monomer is essentially Fab with part of the hinge
region. While various antibody fragments are defined in terms of the digestion of an intact
anttbody, one of skill will appreciate that such fragraents may be synthesized de novo either
chemically or by using recombinant DNA methodology. Thus, the term antibody, as used
herein, also inchudes antibody fragments either produced by the modification of whole
antibodices, or those synthesized de nove using recombinant DN A methodologies or those
identified using phage display librarics (see, e.g., McCafferty ef al., Nature 348:552-554
{1990}).

[6856]  As used herein, the term “Fv” refers to a monovalent or bi-valent varisble region
fragment, and can encorpass only the variable regions (e.g., Vi and/or Viz ), as well as

fonger fragments, e.g., an Fab, Fab’ or F(ab’)2, which also inclades Cp and/or Cyl. Unless
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otherwise specified, the term “Fe” refers to 8 heavy chain monomer ov dimer comprising Cyl

and Cp2 regions.

186871 A single chain Fv (seF'v) refers 1o a polypeptide comprising a Vp and Vy joined by a
hnker, e.g., a peptide hinker. ScFvs can also be used to form tandem {(or di-valent) scFvs or
diabodics. Production and properties of tandem scFvs and disbodies are described, e.g., in
Asano ef al. (20117 Riol. Chem. 286:1812; Kenanova ef af. (2010} Protf Fng Design Sel

23:789; Asano ef al. (2008} Prot Eng Design Sel 21:597.

[B658] A “monoclonal antibody” refers to a clonal preparation of antibodies with a single
binding specificity and atfimity for a given epitope on an antigen. A “polyclonal antibody”
refers to a preparation of antibodies that are raised against a single antigen, but that includes

antibodics with different binding specificities and affinities for epitopes on the single antigen.

[685%]  As used herein, “V-region” refers 1o an antibody variable region domain comprising
the segments of Framework 1, CDRI, Framework 2, CDR2, and Framework 3, including
CDR3 and Framework 4, which segments are added to the V-segment as a consequence of
rearrangement of the heavy chain and light chain V-region genes during B-cell

differentiation.

[B868]  As used hercin, "complementarity-deternyining region (CDR)” refers to the three
hypervariable regions in each chain that interrupt the four "framework” regions established
by the light and heavy chain variable regions. The CORs are primarily respousible for
binding to an epitope of an antigen. The CDRs of cach chain are typically referred to as
CDRI, CDR2, and CDR3, numbered sequentially starting from the N-terminus, and are also
typically identified by the chain in which the particular CDR is located. Thus, a Vg CDR3 s
located in the variable domain of the heavy chain of the antibody o which #t is found,
whereas a Vi, CDRI 15 the CBR1 from the varable domain of the light chain of the antibody

in which it is found.

[86861] The scquences of the framework regions of different hight or heavy chains are
relatively conserved within a species. The framework region of an antibody, that is the
combined framework regions of the constituent light and heavy chains, serves to position and
align the CDRs in three dimensional space.

#0627 The aming acid sequences of the CDRs and framework regions can be determined
using various well known definitions in the art, e.g., Kabat, Chothia, international
IraMunoGeneTics database (IMGT), and AbM (see. e.g., Johnson ef af., supra; Chothia &
Lesk, (1987) ./ Mol Riol 196, 801-917; Chothia et al, {1989) Nature 342, 877-883; Chothia

14
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et al, (1992 J. Mol. Biol. 227, 799-817; Al-Lamikani er al, J Mol Biol 1997, 273{4)). A
helpfud guide for locating CDRs using the Kabat system can be found at the website available
at bioinforg.uk/abs. Definitions of antigen combining sites are also described in the
following: Ruiz et al. Nucleic deids Res., 28, 219-221 (2000); and Lefrane Nucleic dcids
Res. Fan 1;29(1):207-9 (2001); MacCallum et al., J. Mol. Biol | 262: 732-745 (1996}); and
Martin ef af, Proc. Nail Acad. Sci. USA, 86, 92689272 (1989); Martin, ef al, Methods
Enzymol,, 203 1211583, (1991); Pedersen ef «f, Immunomethods, 1, 126, (1992); and Rees ef
al, In Sternberg MLLE. {ed.), Protemn Structure Prediction. Oxford University Press, Oxford,

141172 1996).

168631 A “chimeric antibody” refers to an antibody in which (a) the constant region, ora
portion thereof, is altered, replaced or exchanged so that the antigen binding site (variable
region, UDR, or portion thereof) is Hnked to a constant region of a different or altered class,
effector function and/or species; or (b} the variable region, or a portion thereof, is altered,
replaced or exchanged with a variable region having a ditferent or altered antigen specificity
{e.g., CDR and framework regions from different species). Chimeric antibodies can include
variable region fragments, e.g., a recombinant antibody comprising two Fab or Fv regions or
an scFv. A chimeric antibody caun also, as indicated above, include an Fe region from a
different source than the attached Fv regions. In some cases, the chimeric antibody mcludes
chimerism within the Fv region. An example of such a chimeric antibody would be a

humeanired antibody where the FRs and CDRs are from different sources.

[3864] The terms “antigen,” “mmmunogen,” “antibody target,” “target analyte,” and ke
terms are used herein to refer to a molecule, compound, or complex that is recognized by an
antibody, i.e., can be specifically bound by the antibody. The term can refer to any molecule
that can be specifically recognized by an antibody, e.g., 8 polynucleotide, polypeptide,
carbohydrate, lipid, chemical moiety, or combinations thereof (e g., phosphorviated or
glycosylated polypeptides, ete.}). One of skill will understand that the term docs not indicate
that the molecule 15 immunogenic in every condext, but simply indicates that it can be

targeted by an antibody.

[6865] Auntibodics bind to an “cpitope™ on an antigen. The epitope is the localized site on
the antigen that is recogunized and bound by the antibody. Protein epitopes can include a fow
amino acids or portions of a fow amino acids, e.g., § or 6, or more, e.g., 20 or more amino
acids, or portions of those smino acids. Epitopes can also include non-protein components,
e.g., nucleic acid {e.g., RNA or DNA), carbohydrate, or lipid. Epitopes can also include

combinations of these components. In some cases, the epitope is a three-dimensional mwoiety.
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Thus, for example, where the target is a protein target, the epitope can be comprised of
consecutive amine acids, or amino acids from different parts of the protein that are brought
nto proximity by protein folding (e.g., a discontinuous ¢pitope). The same is true for other
types of target molecules, such as dsDNA and chromatin, that form three-dimensional

Structures.

[8866] The teros “specific for,” “specifically binds,” and hike terms refer to a molecule
{e.g., antibody or antibody fragment) that binds to a target with at least 2-fold greater affinity
than non-target compounds, e.g., at least 4-fold, 3-fold, 6-fold, 7-fuld, 8-fold, 9-fold, 10-fold,
2{-fold, 25-fold, S0-fold, or 10{0-fold greater affinity. For example, an antibody that
specifically binds a particular target will typically bind the target with at least a 2-fold greater
affinity than a non- target.

[8867] The torm “binds” with respect to an antibody target {e.g., antigen, analyte, epitope),
typically indicates that an antibody binds a majority of the antibody targets in a pure
population, assuming an appropriate molar ratio of antibody to target. For example, an
antibody that binds a given antibody target typically binds to at least 2/3 of the antibody
targets in a schution (e.g., 75, 80, 8§, 90, 01, 92, 93, 94, 95, 96, 97, 98, 99, or 100%). One of
skill will recognize that some variability will arise depending on the method and/or threshold

of determining binding.

[6068] As used herein, a first antibody, or an antigen-binding portion thercof, “competes”
for binding to a target with a second antibody, or an antigen-binding portion thercof, when
binding of the second antibody with the target is detectably decreased in the presence of the
first antibody compared to the binding of the second antibody in the absence of the first
antibody. The reverse, where the binding of the first antibody to the target is also detectably
decreased 1n the presence of the second antibody, can exist, but neced not be the case. That is,
a second antibody can inhibit the binding of a first antibody to the target without that first
antibody inhibiting the binding of the second antibody to the target. However, where each
anttbody detectably inhibits the binding of the other antibody to its cognate epitope or ligand,
whether to the same, greater, or lesser extent, the antibodies are said to “cross-compete” with
each other for binding of their respective epitope(s). Both competing and cross-competing
antibodics are encompassed by the present invention. The term “competitor” antibody can be
applied to the first or second antibody as can be determined by one of skill in the art. In some
cases, the presence of the competitor antibody (e.g., the first antibody) reduces binding of the

second antibody to the target by ai least 10%, e.g., 20%, 30%, 40%, 50%, 60%, 70%, 80%, or
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more, e.g., so that binding of the second antibody to target is undetectable in the presence of

the first {competitor} antibody.

16686%] The terms “label” “detectable moiety,” “detectable agent,” and ke terms refer to a
composition detectable by spectroscopic, photochemieal, biochemical, immunochemical,
chemical, or other physical means. For example, useful labels include fhuorescent dyes,
tumsinescent agents, radivisotopes {e.g., °P, *H), elcciron-dense reagents, enzymes (e.g., as
commonly used in an ELISA), biotin, digoxigenin, or haptens and proteins or other entitics
which can be made detectable, e.g., by incorporating a radiolabel into a peptide or antibody
specifically reactive with a target analyte. Any method known in the art for conjugating an
antibody to the label may be eroployed, e.g.. using methods described in Hermanson,

Bioconmugate Techniques 1996, Academic Press, Inc., San Diego. The term “tag”™ can be

used synonymously with the term “label,” but generally refers to an affinity-based moiety,

e.g., & “His tag” for purification, or a “strepavidin tag” that interacts with biotin.

{88761 A “labeled” molecule {e.g., nuecleic acid, protein, or antibody) is one that 1s bound,
cither covalently, through a linker or a chemical bond, or noncovalently, through ionic, van
der Waals, electrostatic, or hydrogen bonds to a label such that the presence of the molecule

may be detected by detecting the presence of the label bound to the molecule.

[6871] A “coutrol” sample or value refors to a sarople that serves as a reforence, usually a
known reference, for comparison to a test sample. For example, a test sample can be taken
from a test condition, e.g., in the presence of a test compound, and compared to samples from
known conditions, e.g., in the abscnce of the test compound (negative control), or in the
presence of a known compound {positive control). A control can also represent an average
value gathered from a number of tests or results. Cme of skill in the art will recognize that
conirols can be designed for assessment of any number of parameters. For example, a control
can be devised to compare signal strength in given conditions, e.g., in the presence of & test
antibody, in the absence of the test antibody (negative control), or in the presence of a known
antibody with a known affinity (positive control). One of skill in the art will onderstand
which controls arc valuable in a given situation and be able to analyze data based on
comparisons to control values. Controls are also valuable for determining the significance of
data. For example, if values for a given parameter are widely variant in controls, variation in

test samples will not be considered as significant.

{80721 The term “stable,” with reference to an antibody, indicates that the antibody retains

a certain lovel of activity at given conditions (e.g., temperature, duration, pH, etc.). Activity
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can be expressed in terms of target binding (2. 2., n terms of amount of target bound). Thus,
an antibody can be considered stable if it retains at least any of 50%, 60%, 70%, 75%, 80%,
85%, 90%, 95% ov higher target binding compared to a control. One of skill will appreciate
that antibody activity, and stability, can be cxpressed using other criteria, e.g., stractural
criteria, target binding affinity, ctc. The stability of the antibody can be considered with
relation to time, so that antibody activity at a starting time is compared {o activity at later
times. The stability can also be considered in different buffor conditions, different states
{e.g., pre- and post-lyophilization, pre- and post-freezing) or at different temperatures {e.g,

activity at a control temperature compared to higher or lower temperatures).

16731 The “amount” of a substance (e.g., antibody, target molecule, protein, vucleic acid,
ctc.} can be expressed as a relative term, e.g., compared to a defined or known amount, or as
a percentage of a control or starting amount. For example, the amount of chromatin can be
expressed according to Auntibody Index (Al), an arbitrary comparative measure. The amount
of dsDINA can be expressed using Intemnational Units (IU). Amounts can be expressed in
terms of relative fluorescent intensity (RFT), in terms of concentration (e.g., mg/ml or

molarity}, according to mass or binding units, etc.

{80747 A calibration curve is a tool for determining the amount or concentration of a
substance in a sample by comparing the unknown amount as detecied to a s¢t of standards of
koown amounts. Calibration curves reveal the imit of detection (LOD) and hmit of lnearity
{(LOL) for a given assay. [u the context of the present disclosure, the substance of unknown
amount can be an autoantibody from a patient sample, and the calibration standards are
known amounts of an antibody specific for the same antigen. A “lincar dilution profile,” as
used herein, indicates that antibody activity {e.g., target binding) correlates with ifs
concentration in a Huear manner. One of skill will recogmize that, within a range of detection,
the calibration “curve” can be linear.

HI.  Detection of antibody binding and affinity

186751 The chimerie anti-ds DNA/chromann antibodies described herein can be used with
any antibody-based assay or separation procedure, and are conveniently used as a standard
for determining the amount of or binding ability of a test antibody. Thus, the known target
and binding ability of the presently described antibodies can be used as a basceline

COmparison.
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A. Petection of antibody binding

[6676]  Avntibody binding to a target can be detected using immunoeassays, for example,
enzyme Hinked immunoabsorbent assay (ELISA), fluorescent immmumosorbent assay (F1A),
immunohistochemistry, chemical Hnked immumosorbent assay (CLIA), radiobmmumo assay
(RIA}, flow cytometry {e.g., fluorescence activated cell sorting or FACS), Westera blot, and
mmunoblotting.  Additional applicable imnumotechniques include competitive and non-
competitive assay systems, e.g., "sandwich” immunocassays, inmunoprecipitation assays,
precipitin reactions, immunodiffusion assays, immunoradiometric assays, flucrescont
immuneassays, etc. For a review of applicable fmmunoassays, see, e.g., The honwunoassay
Randbook, David Wild, ed., Stockton Press, New York, 1994; Ausubel et al, eds, 1994,

Current Protocols in Molecular Biology, Vol. |, John Wiley & Sons, Inc., New York,

[B877]  Western blotting 1s usually used to detect the presence or relative amount of a given
target. The technique generally comprises preparing protein samples, electrophoresis of the
protein samples in a polyvacrylamide gel {e.g., 8%-20% SDS-PAGE), transferring the proteins
from the polyacrylamide gel to a membrane such as nitrocellulose, PVDF or nylon, blocking
the membrane i blocking solution {e.g., PBS with 3% BSA or non-fat milk), washing the
membrane, contacting the membrane with primary antibody dihuted in blocking buffer,
washing the membrane in washing buffer, incubating the membranc with a labeled secondary
antibody diluted in blocking buffer, washing the membrane in wash buffer, and detecting the

presence or amount of the target by detecting the presence or amount of the label.

[B078] ELISAs include a number of variations. In some cases, the ELISA comprises
preparing a target antigen, coating the wells of a multiwell microtiter plate or other matrix
material with the antigen, adding primary antibody, and incubating for a period of time,
followed by addition of labeled secondary antibody. One of skill in the art would be
knowledgeable as to other variations of ELISAs, e.g., where target 1s labeled and the primary

antibody is coated on the matrix material, et

1667%]  Inmunoprecipitation and inmnunoseparation protocols can comprise contacting a
sample with primary antibody specific for the desired target in the sample, incubating fora
period of time {e.g., 1-4 hours at 4°C), adding secondary antibody-coated sepharose beads {or
other support matrix} to the mixture and incubating again, washing the beads, and
resuspending the beads in an SDS/sample buffer or clution buffer. Again, one of skill will be
familiar with variations of immunoprecipitations, e.g., using Protein A, Protein G, Protein

A/G, secondary antibody, or target as the binding pariner for primary antibody.
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[B88¢] Bead-based assays include a number of vanations. For example, the BioPlex™
2200 system can be employed with a target antigen bound to a flooromagnetic bead with a
distinct fluorescent signatare. An aliquot of a paticut sample (e.g. scrum, plasma) is reacted
with the bead. Paticnt andibodies binding specifically to the target antigen are detected by 2
fluorophore-labeled seccondary antibody. Multiple bead classes (e g, different fluorescent
signatures), with different target antigens, can be used simultancouosly or multiplexed. One of
skill in the art would be knowledgeable as to other variations of bead-based assays, e.g.,
where an antibody may be bound to the bead for detecting an antigen in the patient sample.

A fluorophore-labeled secondary antibody recognizing the antigen-antibody complex would

act as a detector in this sandwich-assay format.
B. Labels

{80811 The chimeric anti-dsDNA/chromatin antibodies described hevein can be conjugated
or otherwise associated with a detectable label. In some embodiments, the chimeric anti-
dsDNA/chromatin antibody (primary antibody) is detected using a secondary antibody that is
conjugated or associated with a detectable label. The association can be directeg., a
covalent bond, or indirect, e.g., using a secondary binding agent, chelator, or linker. The

s

terms “detectable agent,” “detectable label,” “detectable moiety,” “label,” “imaging agent,”
and like terms are used synonymously herein. In some cmbodiments, both the primary and

sccondary antibodies are labeled, e g, with the same or with different labels,

18082}  In some embodiments, the label can include an optical agent such as 2 fluorescent
agent, phosphorescent agent, chemilminescent agent, cte. Numerous agends {e.g., dyes,
probes, labels, or indicators) are known in the art and can be used in the present invention.
{See, e.g., Invitrogen, The Handbook—A Guide to Fluorescent Probes and Labeling
Technolegics, Tenth Edition (2005)). Fluorescent agents can include a variety of organic
and/or inorganic small molecules or a variety of fluorescent proteins and derivatives thereof.
For example, fluorescent agents can include but are not limited to cvanines, phthalocyanines,
porphyrins, mdocyanines, rhodamines, phenoxazines, phenyixanthenes, phenothiazines,
phenoeselenazines, fluoresceins, benzoporphyrins, squaraines, dipyrrolo pyrimidones,
tetracencs, quinolines, pyrazines, corring, crocontums, acridones, phenanthridines,
rhodamines, acridines, anthraqeinones, chalcogenopyrylivm analogues, chiorins,
naphthalocyanines, methine dyes, indolentum dyes, azo compounds, azulenes, azaazulenes,
tripheny! methane dyes, indoles, benrondoles, mdocarbocyanines, benzomdocarbocyanines, and

BODIPY™ derivatives.
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[B883] The presently disclosed antibodies can be used for immumoassays, e.g., Westermn
blots, ELISAs, FACS, immunoprecipitation, immunohistochemistry, immmothiorescence
{e.gz., using cells or tissue from a cell Hne or patient sample). In some embodiments, cells or
cellular material used in the immunoassay is fixed. In some embodimends, cells or cellular

material is not fixed.

[8084] A radioisotope can be used as a label, and can include radionuclides that emit
gamma rays, positrons, beta and alpha particles, and X-rays. Suitable radionuclhides include
byt are not lmited to ZZS;AQ, 72AS, mA't, “B, 128}3&, mBi, '-’Yf;Br, 77Br, MC, lc"QCd, 62Cu, 64&1,
g, BE, Ga, % Ga, R, 1 g, B 174, 125, 10y, B iy 7L B 150, B2p, Bp, 2P,
Bpd, "Re, Re, YSe, PSm, Y8y, P Te, Y and PV, In certain embodiments, radioactive
agents can include 'MIn-DTPA, “"Te(CO)-DTPA, " Te(COR-ENPy2, “*Cy.TETA,
FOT(COR-IDA, and ™ Te(COstriamines (cyclic or lincar). In other embodiments, the

621647167 o~

. . . . cq iy 17T 153 880G
agents can include DOTA and its various analogs with ' 'In, *"'Lu, "'Sm, VY, 4, o7

67/68 ,
Ga. 1

[B885]  In some embodiments, the antibody can be associated with a sccondary binding
higand or o an enzyme {an enzyme tag) that will generate a colored product upon contact
with a chromogenic substrate. Examples of suitable enzymes inclode urease, alkaline
phosphatase, (horseradish) hydrogen peroxidase (HRP) and glucose oxidase. Secondary
binding ligands include, e.g., biotin and avidin or streptavidiv, as known in the art. Insome
embodiments, the label is a fluorescent protein sequence, and can be recombinantly combined

with the antibody polypeptide sequence.

166886] Techrnigques for conjugating detectable agents to antibodies are well known and
antibody labeling kits are commercially available from dozens of sowrces (e.g., Invitrogen,
Pierce, Sigma Aldrich, Biotium, Jackson Immunoresearch, eic.). A review of commeoen
protein labeling techuiques can be found o Biochemical Techuigues: Theory and Practice

{(1987).

16087]  Avntibodics are generally labeled in an area that docs not tderfore with target
binding, or n this case, with stability of the immune conmplex. In some embodiments, the
detectable moiety s attached to the constant region, or outside the CDRs in the variable
region. One of skill in the art will recognize that the optimal position for attachment may be
located elsewhere on the antibody, so the position of the detectable motety can be adjusted

accordingly. In some embodiments, the ability of the antibody to associate with the epitope
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1s compared before and after attachment to the detectable moiety 1o ensure that the

attachment does not unduly disrupt binding.
C. Affinity

[BO8R8] The presently described chimeric andi-dsDNA/chromatin antibodies typically bind
to the target (dsDNA or chromatin} with a binding affinity of about 10°, 107, 10%, 10°, 10",
10" or 104 M {e.g., with a Kd in the micromolar (1 0%y, nanomolar ('i()'g), picomolar (107
2y or lower range). In some embodiments, the affinity of the chimeric anti-
dsDNA/chromatin antibody for its target will be similar to native antibodics generated against
the same target (e.g., autoantibodies generated against dsDNA or chromatin). In some
embodiments, the affinitics will be similar, e g., within ong order of magnitude. In some

erabodiments, the affinity is cxpressed in terms of Kd, wherein

Kd = [antibody] x [targetl/ {antibody-target complext.

)

[6688%] For cxample, the “antibody” in the above equation can refer 1o a chimeric antibody
as described herein, the “target” can refer to dsDNA or chromatin, and the antibody-target
complex can refer to a complex comprising the chimeric antibody bound to dsDNA or
chromatin. One of skill will understand that a higher affinity will correspond to a lower Kd

{reduced dissociation).

[66898] The specificity of antibody binding can be defined in teros of the comparative
dissociation constants {Kd} of the antibody for the target as compared to the dissociation
constant with respect to the antibody and other materials in the environment or unrelated
molecules in general. Typically, the Kd for the antibody with respect to the unrelated
material will be at least 2-fold, 3-fold, 4-fold, 5-fold, 10-fold, 26-fold, 50-fold, 100-fold, 200-

fold or higher than Kd with respect to the target.

1691 A targeting meicty will typically bind with 2 Kd of less than about 1000 nM, e.g.,
less than 258, 100, 50, 20 or lower nM. In some embodiments, the Kd of the affinity agent 1s
less than 15, 10, 5, or 1 nM. In some embodiments, the Kd is 1-100 oM, 0.1-50 oM, 0.1-10
oM, or 1-20 aM.  The value of the dissociation constant (Kd) can be determined by well-
known methods, and can be computed even for complex mixtures by methods as disclosed,

e.g., in Cacecl ef ol Byte (1984) 5:340-362,

[66892] Affinity of an antibody, or any targeting agent, for a target can be determine

according to methods known in the art, e.g., as reviewed in Ernst of ¢/, Determination of

)
]
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Houilibrivem Dissociation Constants, Therapeutic Monoclonal Antibodies {Wiley & Sons ed.

2009).

186931 Quantitative ELISA, and similar array-based affinity methods can be used. ELISA
{Enzyme linked inmmmonosorbent signaling assay) is an antibody-based method. In some
cascs, an antibody specific for target of interest is affixed to a subsirate, and contacted with a
sample suspected of containing the target. The surface is then washed to remove unbound
substances. Target binding can be detected in a variety of ways, e.g., using a second ste

with a labeled antibody, direct labeling of the target, or labeling of the primary antibody with
a label that is detectable upon antigen binding. In some cases, the antigen is affixed to the
substrate {e. ., using a substraie with high affinity for proteins, or a Strepavidin-biotin
interaction) and detected using a labeled antibody {or other targeting moiety). Several
permutations of the original ELISA methods have been developed and are known in the art

{(see Leguin (2005) Cfin. Chem. 51:2415-18 for a roview).

#0841 The Kd, Kon, and Koff can also be determined using surface plasmon resonance

{SPR). SPR techniques are reviewed, e.g., in Habofeld ef ¢/, Determination of Kinetic Data

Using SPR Biosensors, Molecular Diagnosis of Infectious Diseases (2004). In a typical SPR

experiment, one interactant (target or targeting agent) is immobilized on an SPR-active, gold-
coated glass slide in a flow cell, and a sample containing the other interactant is introduced to
flow across the surface. When light of a given frequency is shined on the surface, the

changes to the optical veflectivity of the gold indicate binding, and the kinetics of binding.

[6695]  Binding affinity can also be determined by anchoring a biotinylated interactant to a
streptaviden (SA) sensor chip. The other interactant is then contacted with the chip and

detected, e.g., as described in Abdessamad e ¢f. (2002) Nuc. Acids Res. 30:e45.

[6896] Binding affinity can also be determined using comparative methods. For example, a
set of components with known affinities can be compared to the test components (i.e.,

antibody and target) vnder varioos conditions, e.g., wash conditions of various stringencies.
IV,  Produoction of chimeric antibodies

[B897] Many techniques known in the art can be used for production of antibodies as
described herein (see, e.g., Kohler & Milstein, Nafure 256:495-497 (1975); Korbor ef al,

-96 in Monocional Antibodies and Cancer

e Tl
i
i

Immunology Today 4: 72 (1983, Cole ef ¢l pp.
Therapy, Alan R. Liss, Toc. (1985); Coligan, Current Protocols in Immunclogy (19913;

Harlow & Lane, dntibodies, 4 Laboratory Manual (1988); and Goding, Monocional

-]
(8]
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Antibodies: Principles and Practice (2d ed. 1986)). The genes encoding the heavy and light
chains of an antibody of interest can be cloned from a cell, e.g., the genes encoding a
monocclonal antibody can be cloned from a hybridoma and used to produce a recombinant
moneclonal antibody. Gene libraries encoding heavy and light chains of monoclonal
antibodies can also be made from hybridoma or plasma cells. Random combinations of the
heavy and light chain gene products generate a large pool of antibodics with different

antigenic specificity (see, e.g., Kuby, Immunology (3° ed. 1997)).

#0881 Methods for production and medification of chimeric anti-dsDNA/chromatin
antibodics as described herein are known in the art. For example, Beidler ef af. (1988} /.
fmmunol 141:4053 describes high level recombinant expression of a chimeric antibody with
mouse variable regions and human constant regions. The recombinant antibody sequences
were electroporated into a hybridoma cell line adapted to grow and produce antibody in

serurn free condifions.

[889%] Hand er al (1994) Cancer 73:1106 review methods for gencrating chimeric
antibodics, sFv antibodices, antibodies with altered subclass or glycosylation, and compare the
properties of these antibody forms. Ono e @l (2003) describe production of a chicken scFv -
human Fe (IgG1) fusion. The chimeric single chain antibody was highly expressed from a

retroviral vector in CHO cells.

#1887  Oppezzo ef ol (2000) Hybridoma 19:229 describe production of a mouse-human
chimeric antibody, using human mu, gammal, and kappa constant regions. The antibodies
were expressed from a transfected cell line and separated using gel filtration chromatography.
Knappick ef al. (2009) Ann NY Acad Sci 1173:190 deseribe isolation of a human monocional
antibody from a hibrary, and the subsequent cloning and high level recombinant expression of

the antibody using HuCAL.

{81811 The present antibodies can be produced using any number of expression systems,
nchuding prokaryotic and cukaryotic expression systems. In some embodiments, the
cxpression systom is 2 mamalian cell expression, such as a hybridoma, or a CHO ¢l
expression system. Many such systems are widely avatlable from commercial suppliers. In
embodiments in which an antibody comprises both heavy and light chains, the heavy and
light chains can be expressed using a single vector, e.g., in a di-cistronic expression unit, or
vnder the control of differcut promoters. fn other embodiments, the heavy and hight chains
can be expressed using separate vectors, or can be expressed in different cells and later

combined.
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Y. Autoimmune diseases characterizved by anti-dsDNA and anti~chromatin

antibodies

16162]  The presently described chimeric anti-dsDNA/chromatin antibodies can be used as
part of 3 diagnostic assay, as a comparison for antibodies in a patient sample. If the sample
inchudes antibodies that bind dsDNA or chromatin, the binding can be detected and compared

to the binding of a known amount of the presently deseribed antibodies.

[#183] The presence of such autoantibodies in a patient samplc is indicative of certain
autoinunune conditions inclading systemic lupus erythematosus (SLE}, mixed conmective
tissue disease {MOTD, Sjogren’s syndrome (38}, sclergderma {systemic sclerosis),
dermatonyositis (DM}, polymyositis {PM), CREST syndrome. Autoantibodies specific for
dsDNA and/or chromatin are also found in rheumatoid arthritis, Felty's syndrome, and
juvenile arthritis. A review of anti-dsDNA and anti-chromatin related disorders include

Kavanaugh ef ¢l (2002} drthritis & Rhieumatism 47.546.

Vi, Kits

[8184] The presently described chimeric antibodies specific for dsDNA and chromatin
{chimeric anti-dsDNA/chromatin antibodies) can be included 1 a kit. In such embodiments,
the chimeric anti-dsDNA/chromatin antibody is provided in a known amount and packaged,
e.g., Tor shipping and storage (e.g., lyophilized, or in a buffer). The kit can be designed for
calibrating the binding or affinity of test antibodies specific for dsDNA and/or chromatin,
2.g., native antibodies of known specificity or antibodies from a sample that may or may not
inchude antibodies specific for dsEPNA and/or chromatin. In such cases, the kit will inciude
appropriate jnstructions to prepare a calibration curve using a chimeric anti-
dsDNA/chromatin antibody as deseribed herein, or inchlude multiple containers of the
chimeric anti-dsDNA/chromatin antibody at appropriate dilutions to prepare a calibration
curve. In some cmbodiments, the antibody included in the kit is labeled (directly or
indirectly). In some embodiments, the kit includes a secondary antibody (e.g., detectably
fabeled) specific for the chimeric anti-dsDNA/chromatin antibody. In some embodiments,
the secondary antibody 18 specific for both the chimeric anti-dsDNA/chromatin antibody and
the intended tost antibody. In some embodiments, more than one secondary antibody is

mcluded with the kit

[#105] Insome embodiments, the kit inchides at least one tube or other container with a

known amount of dsDDNA. In some embodiments, the kit includes at least one tube or other

Al
i
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container with a known amount of chromatin, In some embodiments, the dsDNA and/ or

chromatin 1s detectably labeled or attached to a matrix.

181861 In some embodiments, the kit imcludes a chimeric anti-dsDNA/chromatin antibody
as described herein and additional antibodies specific for different antigens. In some
embodiments, the kit is designed for calibrating multiple antibodies with different targets.
For exaraple, the kit can include a chimeric anti-dsDNA/chromatin antibody as described
herein, and at least one additional antibody specific for a different target, e.g., an sutoimnume
target sach as other nuclear components. In some embodiments, the kit includes a known
amount of the at least one additional antibody, packaged as described above for the anti-
dsDNA/chromatin antibody. In some embodiments, the at least one additional antibody
targets a nuclear or nucleolar antigen, e.g., an antigen selected from the group consisting of
ribosomal protein, S5-AS5Z, $5-A60, 55-B, Sm, SovRNP, RNP-A, RNP-68, 5¢1-70, Jo-1 and
centromere B, The kitcan include any 1,2,3,4,5,6,7, 8,9, 10, or 11 additional antibodies

m any combination.

18107} Insome embodiments, the kit includes at least one tube or other container with a
known amount of the target of the at least one additional antibody. In some embodiments,
5 Y 5

the target of the at least one additional antibody s detectably labeled or attached to a matrix.

[#188] Insome ombodiments the kit includes a chimeric anti-dsDNA/chromatin antibody
has a constant region from a human antibody and labeled secondary antibody specific for
human sntibodics {e.g., goat anti-human, rabbit anti-human, rat anti-human, ¢ic.). In some
embodiments, the kit includes at least one additional antibody with a different target
specificity, wherein the at least one additional antibody is recognized by the same secondary
antibody as the anti-dsDNA/chromatin antiboedy. In some embodiments, the at least one
additional antibody is recognized by a different secondary antibody, e.g., labeled with a
different label. In some embodiments, the at least one additional antibody has a constant
region from a human antibody. The at least one additional antibody can cither be a native
antibody {e.g., derived from a human sample}, a recombinantly produced antibody, or a

chimeric antibody.

[#869] Insome embodiments, the kit includes controls, e g., a sample from an individual or
poot of individuals known to carry anti-dsDNA/chromatin antibodies, or a sample from an

individual or pool of mdividuals known 1o be negative for anti-dsDNA/chromatin antibody.

)
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VI  Examples

1#118] Woe obtained a mouse-human chimeric anti-dsDNA/chromatin 1gG antibody for use
as a calibrator in dsDNA and chromatin assays. The molecular biology work was performed

by GenScript (Piscataway, NI}

{8111} The heavy and light chain variable vegions of 4 mouse monoclonal antibody to
dsDNA were sequenced and cloned into a hviman IgQG constant region framework. After
codon optimization, heavy and light chain co-expression was carried out initially in a
transicnt HEK 293 system (vector pTGES), and subsequently in a stable CHO cxpression
system (vectors pGN, pcDNA3 1), Multiple elones were evaluated for chimeric antibody
CXPICssion.

10112} Antbody candidates were selected after initial testing for accelerated stability
studies. The antibodies were recombinantly expressed and separated using Protein A column.
Ehution was carried out using Glycine-HCH Glyeerol (highest vield and titer) or

Glyeyltyrosine. The separated antibodics were compared to conditioned media.

Table 1: Comparative separation resulis for dsDNA binding

Elution igG Manual | dsDNA | dsDNA | Corrected | dsDNA IU/mg
Method Concentration Bilution RF} Wik dsDNA
{before dilution} 3 mb
Glycine-HCH + 0.147 mgimL 20 1342 50 1000 8803
Glycerol
Glycine-HGH + 0.202 mg/mL 20 1830 89 1380 8832
Glycerol
Glycine-HCi + 0.351 mg/mL 20 4024 142 2840 8091
Glycerol
Glycyityrosine 0.230 mgimL 20 1842 89 1380 8000
Conditioned 0.745 mg/mL 20 184 8 120 181
Medig, 48hrs
Conditioned 0.918 mgimL 20 181 6 120 1314
Madia, 72hrs

Table 2: Comparative separation results for chromatin binding

Ehution igG Concentration | Manual [Chromatin} Chromatin | Corrected | Chromatin
Methed {before dilution} | Dilution RF§ Al Chromatin Alfmg
Al
Glycina-HCH + 0.147 mg/ml 20 1705 10 208 1401
Glycarol
Glycina-HC! + 0.202 mg/mL 20 2388 14 288 1418
Glycerci

)
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Glycine-HCI + 0.351 mg/mL 20 4430 27 548 15586
Glycerol
Glycyltyrosine 0.230 mg/mL 20 2188 13 264 1148
Conditioned 0.745 mg/mL 20 143 1 18 21
Media, 48hrs
Conditioned 0.918 mg/mL 20 187 1 20 22
Media, 72hrs

[#113]  Stability testing was camried out using commercial ANA kits (BioPlex™2200 from
Bio-Rad) stored at 5°C. Glyeine-Glycerol (GG) and Glyeyltyrosine (GT) cluted antibodies

were comnpared for stability,

[6114] Dilutions of several antibody clones and convertional calibrator {control) antibodies
were held at 5°C, 25°C, or 37°C for up 10 14 days (0.04, 0.47, 1.71 year-equivalents
respectively) and tested periodically at 5°C. RFI (relative flucrescence intensity) increased
slightly {~10%) in all of the samples for the duration of the test across all temperatures.
Signal comparisons between matched day 5°C controls and elevated temperatures were
usually within less than 10% of each other for both native {control} and chimeric antibodies
{Figures 2 and 3). Similar resuits were obtained with the chromatio assays (Figures 4 and 5).

Overall performance of the chimeric antibodies was very similar to the control antibodics.

18118} 1t is understood that the examples and embodiments described herein are for
iHhustrative purposes only and that various modifications or changes in light thereof will be
suggested to persons skilled in the art and are to be included within the spirit and purview of
this application and scope of the appended claims. Al patents, patent applications, toteroet
sources, and other published reference materials cited m this specification are incorporated
herein by reference in their entiretics. Any discrepancy between any reference material cited
herein or any prior art in general and an explicit teaching of this specification 18 intended to
be resolved in favor of the teaching in this specification. This includes any discrepancy
between an art-understood definition of & word or phrase and a definition explicitly provided

in this specification of the same word or phrase.
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WHAT IS CLAIMED IS:

1. A chimeric antibody that specifically binds double stranded DNA
(dsDNA) and chromatin, wherein at least part of the constant region of the chimeric antibody

is derived from a human antibody.

2. The chimeric antibody of claim 1, wherein the chimeric antibody
comprises complementarity determining regions (CDRs) derived from a non-human

mammal.

3. The chimeric antibedy of claim 2, wherein the non-human mammal is

3 MOuse,

4. The chimeric antibody of any of the preceding claims, wherein the

chimeric antibody is stable at 5°C for at least 5 months.

S. The chimeric antibody of claim 4, wherein the chimeric antibody 15

stable at 5°C for at least 18 months.

6. The chimeric antibody of any of the preceding claims, wherein the
chimeric antibody and a native human antibody that specifically binds d&sSDNA are stable for

the same length of time, & 10%, in the same conditions.
g , ,

7. The chimeric antibody of any of the preceding claims, wherein the

chimeric antibody is labeled.

g. The chimeric antibody of any one of the preceding claims, whercin the

chimeric antibody 15 bound to a labeled secondary antibody.

9. The chimeric antibody of claim 8, wherein the secondary antibody

specifically binds human antibodies.

10, The chimeric antibody of any one of the preceding elaims, wherein the

chimeric antibody specifically binds human dsDNA and chromatin,

11, The chimeric antibody of any one of the preceding claims, wherein the

chimeric antibody specifically binds dsDNA i a non-sequence specific manner.
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12.  The chimeric antibody of any one of the preceding claims, wherein the
chireric antibody has a linear dilution profile within a range of 10-9000 relative fluorescence
intensity (RFD for dSDNA and within a range of 10-1500 RFI for chromatin,

3. A solution comprising the chimeric antibody of any one of the
preceding claims and at least one additional antibody that specifically binds an antigen
selected from the group consisting of: ribosomal protein, SS-A52, SS-A60, SS-B, Sm,

Smy/ribonucicar protein (RNPY, RNP-A, RNP-68, Sci-70, Jo-1, and cendromere B.

14, The solution of claim 13, whercin the solution comprises as least three

additional antibodies that specifically bind different antigens.

]

o

The solution of clatm 13, wherein the at least one additional antibody

is derived from a human antibody.

16. A kit for determining the amount of a sample antibody that specifically
binds dsDNA or chromatin, the kit comprising:
at least one container comprising a defined amount of the chimeric antibody of

any one of claims 1-12,

17.  The ki of claim 16, wherein the sample antibody is obtained from a

biological sample from a human,

18, The kit of claim 16 or 17, further comprising a labeled secondary

antibody specifically binds the chimeric antibody.

19, The kit of claim 18, wherein the labeled secondary antibody

specifically binds the sample antibody.

20.  The kit of any one of claims 16-19, comprising two or more containers
comprising the chimeric antibody, wherein each container comprises a different defined

amount of the chimeric antibody.

21, The kit of any one of claims 16-20, wherein the at least one container
further comprises a defined amount of at least one other antibody that specifically binds an
antigen selocted from the group consisting of: ribosomal protein, S5-A52, §8-A60, S5-8,

Sm, Smw/ribonuclear protein (RNPY, RNP-A, RNP-68, Scl-70, Jo-1, and centromere B.

30
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22, The kit of any one of claims 16-20, wherein the kit further comprises at
feast one additional container comprising a defined amount of an antibody that specifically
binds an antigen selected from the group consisting of: ribosomal protein, SS-A52, §S-A60,

SS-B, Sm, Sm/ribonuclear protein (RNP), RNP-A, RNP-68, Sci-70, Jo-1, and centromere B.

23, The kit of any one of claims 16-22, further comprising dsRMNA or
chromatin.
24. A method for generating a calibration curve of the chimeric antibody

of any one of claims 1-12, comprising:

contacting the chimeric antibody at a first known amount with dsDNA or
chromatin in a first solation, detecting binding of the chimeric antibody to the dsDNA or
chromatin, and assigning a first detection valoe to the first known amount of chimeric
antibody;

contacting the chimeric antibody at a second known amount with dsDNA or
chromatin in a second solution, wherein the dsDNA or chromatin is present at the same
amount in the first and second solutions, detecting binding of the chimeric antibody to the
dsDINA or chromatin, and assigning a second detection value to the second known amount of
chimeric antibody,

thereby generating a calibration curve of the chimeric antibody.

25.  The method of elaim 24, further comprising repeating the steps of
coniacting, detecting, and assigning additional detection values for additional known amounts
of chimeric antibody, wherein the dsDNA or chromatin is prosent at the same amount in cach

of the solutions.

26. The method of claim 25, wherein the steps of contacting, detecting,

and assigning detection values are repeated for 5-7 known amounts of chimeric antibody.

27, The method of any one of claims 24-26, wheremn the dsDNA or

chromatin is attached to a substrate.

28.  The method of any one of claims 24-27, wherein dsENA is contacted,

and the known amounts of chimeric antibody are in the range of 0.01 o0 10 ug/ml.

31
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28. The method of any one of claims 24-27, whergin chromatin ig
contacted, and the known amounts of chimaeric antibody are in the range of 0.01 10 0.5

ug/ml.

34, The method of any one of claims 24-29, wherein detecting comprises

contacting the chimeric antibody with a labeled secondary antibody.

31, A cahibration corve generated according to the method of any one of

claims 24-30.

32, A method determining the amount of 8 sample antibody that
specifically binds dsDNA or chromatin, comprising:

contacting the chimeric antibody of any one of clams 1-12 at a first known
amount with dsDNA or chromatin in a first solution, detecting binding of the chimeric
antibody to the dsDNA or chromatin, and assigning a first detection value to the first known
amount of chimeric antibody;

contacting the chimeric antibody at a sccond known amount with dsDNA or
chromatin in a second solution, detecting binding of the chimeric antibody 1o the dsDNA or
chromatin, and assigning a second detection value to the second known amogunt of chimerie
antibody;

contacting the sample antibody with dsDINA or chromatin in a test solution,
detecting binding of the sample antibody to the dsDNA or chromatin, and assigning a
detection value to the sample antibody; and

comparing the detection value of the sample antibody to the first and second
detection values, wherein the dsDNA or chromatin is present at the same amount in cach of
the sohutions,

thereby deternuning the amount of sample antibody.

33, The method of elaim 32, further comprising repeating the steps of
contacting, detecting, and assigning additional detection values for additional known amounts
of chimeric antibody, and comparing the detection value of the sample antibody to the
additional detection values, wherein the dsDNA or chromatin is present at the same amount

in each of the solutions.

34,  The method of elaim 33, wherein the steps of contacting, detecting,

and assigning detection vahues are repeated for 5-7 known amounts of chumeric andibody.

32
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35. The method of any one of claims 32-34, wherein the dsDNA or

chromatin is attached to a substrate,

36,  The method of any one of claims 32-35, whercin dsDDNA is contacted,

and the known amounts of chimeric antibody are in the range of 0.01 to 16 ug/mL.

37. The method ofany one of claims 32-35, wherein chromatin is
contacted, and the known amounts of chimeric antibody are in the range of 0.01 to 0.5

ug/mL.

38. The method of any one of ¢laims 32-37, wherein detecting comprises

contacting the chimeric antibody with g labeled secondary antibody.

39, The method of any one of claims 32-38, wherein the sample antibody

is obtained from a biological sample from a human.

40.  The methed of claim 39, further comprising determining whether the

human has an avtoimmune disease based on the amount of sample antibody.

41. The method of claim 40, wherein the autoimumune discase is selected
from the group consisting of systemic lupus erythematosus, mixed connective tissue discase,
Sjogren’s syndrome, scleroderma, dermatomyositis, polvmyositis, CREST syndrome,

rheumatoid arthritis, juvenile arthritis, and Fely’s syndrome.
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FIGURE 3
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FIGURE 4
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FIGURE S
A,
Signal Retained vs Day 0
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FIGURE 6

Chimeric dsDNA Antibody Response: RFi
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FIGURE 7

Chimeric dsDNA Antibody Response: RFI
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FIGURE 8

Chimeric "Chromatin™ Antibody Response: RFI
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FIGURE 9

Clone 20: Signal Response for dsDNA and Chromatin
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