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FIGURE 1

P-123 with 2.7% PEG 4000
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FIGURE 2

L-121 with 2.7% PEG 4000
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FIGURE 3
Effect of PEG 4000 with 0.05% P-123
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FIGURE 4

Effect of PEG 600 with 0.8% F-68
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FIGURE §

Effect of PEG 4000 with 0.8% F-68
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FIGURE 6

F-68 with 3% PEG 4000
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FIGURE 7

F-68 with 3% PEG 600
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FIGURE 8
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METHOD FOR MEASURING
LIPOPROTEIN-SPECIFIC
APOLIPOPROTEINS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 U.S.C.
§119(e)to U.S. Provisional Application No. 61/187,806, filed
Jun. 17, 2009, which application is incorporated by reference
herein in its entirety.

BACKGROUND OF THE INVENTION

[0002] Lipoproteins are intricate protein-lipid structures, in
which the lipids or their derivatives may be covalently or
non-covalently bound to the proteins. Among the various
lipoproteins that play a key role in metabolic processes are
blood lipoproteins, which enable fats (lipids) to be carried in
the blood stream. Blood lipoproteins may be classified based
on their size and lipid content, with lipoproteins with higher
lipid content tending to be larger and less dense.

[0003] Chylomicrons (density<0.95 g/ml, and diameter of
100-1000 nm) carry triacylglycerol (fat) from the intestines to
the liver, skeletal muscle and adipose tissue. Very low density
lipoproteins (VLDL) (density of 0.95-1.006 g/ml, and diam-
eter of 30-80 nm) carry newly synthesized triacylglycerol
from the liver to adipose tissue. Intermediate density lipopro-
teins (IDL) (density of 1.006-1.019 g/ml, and diameter of
25-50 nm) are intermediate in size between VL.DL and LDL.
Low density lipoproteins (I.DL) (density of 1.019-1.063
g/ml, and diameter of 18-28 nm) carry cholesterol from the
liver to cells of the body. High density lipoproteins (HDL)
(density>1.063 g/ml, and diameter of 5-15 nm) collect cho-
lesterol from the tissues of the body, and bring it back to the
liver.

[0004] Lipid levels are intrinsically associated with coro-
nary disease or coronary heart disease (CHD). CHD repre-
sents the failure of coronary circulation to supply adequate
circulation to cardiac muscle and surrounding tissue. CHD is
often associated with coronary artery disease, where lipid-
containing plaques accumulate within the walls of the coro-
nary arteries that supply the myocardium (the heart muscle)
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with oxygen and nutrients. Among the various causes for
development of CHD is dyslipidemia, a condition associated
with a deviation in standard amounts of lipid in the blood of a
subject. Such deviation may include one of the following
occurrences, or any combination thereof: increase in total
cholesterol (TC) level, increase in triglyceride (TG) level,
decrease in high-density lipoprotein (HDL) cholesterol level,
increase in low-density lipoprotein (LDL) cholesterol level,
or presence of elevated LDL particles. Medical experts gen-
erally believe that management of CHD may be achieved by
close monitoring and correction of lipid levels (especially
LDL levels).

[0005] HDL is sometimes referred to as the “good choles-
terol” lipoprotein, and higher levels of circulating HDL are
generally associated with lower risk for CHD.

[0006] On the other hand, LDL cholesterol is widely
accepted as a major risk factor for coronary heart disease
(CHD), and is sometimes referred to as the “bad cholesterol”
lipoprotein. Intervention trials with LDL-lowering therapies
have been shown to reduce the incidence of future CHD
events. LDL particles are heterogeneous in their composition
of cholesterol, triglycerides, and phospholipids, and indi-
viduals with the same concentration of LDL particles may
present very different LDL cholesterol levels. Conversely,
individuals with the same LLDL cholesterol levels may present
very different concentration of LDL particles.

[0007] The concentration of plasma LDL cholesterol is a
good predictor of CHDina population study, but is frequently
found to be a poor predictor of CHD when dealing with an
individual patient. The main reason behind this discrepancy is
that the LDL particles—and not the cholesterol contained
within their core—interact with the arterial wall to promote
atherosclerosis (Tabas et al., 2007, Circulation 116:1832;
Rudd et al., In: “Textbook Of Cardiovascular Medicine”, 2”4
ed.;R. J. Topal, Ed., Lippincott, Williams, and Wilkins, Phila-
delphia, 2002, pp. 2-12). The higher the number of LDL
particles in circulation, the higher the rate of development and
progression of atherosclerosis. Therefore, it follows that a
better predictor of future CHD events in a patient is the
concentration of circulating LDL particles in the patient.
Table 1 summarizes prospective epidemiologic studies of
LDL particles (measured by NMR) and CHD.

TABLE 1

Prospective studies of LDL particle concentration as a risk factor for CHD
(adapted from Contois et al., 2009, Clin. Chem. 55: 407-419)

Follow- # #

Study Design Subjects  Endpoint up Fasting Cases  Controls
Cardiovascular Nested M, W ML, A Sy unknown 434 500
Health Study - cc age = 65
Kuller 2002
Women'’s Health Nested W CHDD, 3y unknown 130 130
Study - CcC ML, §
Blake 2002
Framingham Cchort M, W ML A, CL 14.8y Yes 531 2,535
Heart Study - CHDD, S,
Cromwell 2007 TIA, IC,

CHF
EPIC-Norfolk Nested M, W CHD, CHDD 6y  No 1,003 1,885
Prospective ccC

Population Study -
E1 Harchaoui
2007
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TABLE 1-continued
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Prospective studies of LDL particle concentration as a risk factor for CHD
(adapted from Conteis et al., 2009, Clin. Chem. 55: 407-419)

Follow- # #
Study Design  Subjects  Endpoint up Fasting Cases  Controls
Women’s Health Cohort W CHD, 11y  unknown 1,015 26,658
Study - CHDD
Mora 2007
PLAC-1Trial - Cohort M, W AMLD 3y unknown 241 —
Rosenson 2002 11L.DL
VA-HIT - Nested M <74y MI, CHDD 51y Yes 364 697
Otvos 2006 cc

Abbreviations:

ML, fatal or nonfatal myocatdial infarction;

A, angina;

CHD, coronaty heatt disease;

CHDD, coronary heart disease death;

M, men;

W, women;

CC, case-control;

y, years;

A, angina;

S, stroke;

AMLD, change in minimum lumen diameter by angio graphy;
CI, coronary insufficiency;

IC, intermittent claudication;

CHF, congestive heart failure;

LDL-P, low-density lipoprotein particle concentration.

[0008] Due to the heterogeneous nature of LDL, the con-
centration of LDL particles (LDL-P) cannot be accurately
estimated from the level of LDL cholesterol (Otvos, 1999,
Clin. Cardiol. 22:1121). Various analytical methods have
been used to measure LDL-P. As an example, prospective
epidemiological studies using nuclear magnetic resonance
(NMR) spectroscopy (Otvos, U.S. Pat. Nos. 5,343,389 and
6,576,471) to measure LDL-P showed significantly stronger
associations of CHD outcomes with LDL particle concentra-
tion than with LDL cholesterol or other lipid and lipoprotein
parameters (Table 2; Contois et al, 2009, Clin. Chem.
55:407-419), most notably, in the VAHIT Trial (Otvos et al.,
2006, Circulation 113:1556), the Women’s Health Study
(Mora et al., Scientific Sessions of the American Heart Asso-
ciation, Orlando, Fla., November, 2007), and the Framing-
ham Heart Study (Cromwell et al., 2007, J. Clin. Lipidol.
1:583). In the Multi-Ethnic Study of Atherosclerosis
(MESA), the concentration of LDL particles correlated well
with preclinical atherosclerosis (carotid intima-media thick-
ness), even in subjects with LDL cholesterol less than 100
mg/dL (Mora et al., 2007, Atherosclerosis 2007, 192:211).
Unfortunately, use of NMR technology is expensive, experi-

mentally complicated, and not yet amenable for routine use in
the clinical laboratory. Therefore, there is need in the art to
quantitate the number or concentration of LDL particles in an
individual patient using a method that may be routinely per-
formed in a clinical setting.

[0009] Apolipoproteins, the protein components of lipo-
proteins, serve three major functions: (a) modulate the activ-
ity of enzymes that metabolize lipoproteins; (b) maintain the
structural integrity of lipoproteins, and (¢) facilitate the
uptake of lipoprotein by binding to specific cell surface recep-
tors. Apolipoprotein B (apo B) is a large protein with two
isoforms: apo B-100, which is synthesized in the hepatocytes;
and apo B-48, a truncated protein that is also derived from the
apo B-100 gene but synthesized in the small intestine (Elov-
sonetal., 1988, J. Lipid Res. 29:1461). Apo B-48 is found on
chylomicrons, while apo B-100 is found on VLDL, IDL,
LDL, and lipoprotein(a) [Lp(a)]. In all these lipoproteins,
there is one molecule of apo B per lipoprotein particle, and
therefore measurement of apo B associated with a particular
lipoprotein class indicates the particle number or concentra-
tion of that particular lipoprotein class (Sniderman et al.,
1991, Atherosclerosis 89:109).

TABLE 2

Prospective studies of LDL particle concentration:
Comparison of relative risk with LDL cholesterol level
(adapted from Contois et al., 2009, Clin. Chem. 55: 407-419)

Matching and/or
Adjustment
Study Comparison LDL-P LDL-C Variables
Blake Q4v. Q1 4.17(1.96-8.87)  2.06(1.03-4.12)  Age, smoking,
2002 treatment group
Kuller Q4v.Ql M: NS M: NS Age, race
2002 W:2.59 W:3.34
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TABLE 2-continued
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Prospective studies of LDL particle concentration:
Comparisen of relative risk with LDL cholesterol level
(adapted from Contois et al., 2009, Clin. Chem. 55: 407-419)

Matching and/or
Adjustment
Smudy Comparison LDL-P LDL-C Variables
Rosenson Above v. 2.1(0.7-5.8) 1.4 (0.5-3.9) Age, race, baseline
2002 below the lumen diameter
median
ElHarchaoui Q4 v.Ql 1.78 (1.34-2.37)  1.22(0.92-1.61)  Smoking, SBP,
2006 LDL-C or LDL-P
Otvos Baseline, 1.20 (1.05-1.37)  1.10(0.97-1.25)  Treatment group,
2006 1SD age, HTN,
On-Trial, 1.28 (1.12-1.47)  1.08(0.95-1.23)  smoking, BMI,
13D diabetes
Cromwell 18D M: 1.24 M: 1.06 Age, SBP, DBP,
2007 (1.10-1.39) (0.94-1.20) smoking,
W:1.33 W:1.18 medication use
(1.17-1.50) (1.02-1.37)
Mora Q5v.Q1 2.51(1.91-3.30)  1.74 (1.40-2.16)
2007

Abbreviations:

apo B, apolipoprotein B;

NS, not significant;

M, men;

W, women;

T, tertile;

Q, quartile or quintile;

$D, standard deviation;

TC, total cholesterol;

TG, triglycerides;

BP, blood pressure;

SBP, systolic blood pressure;

DBBP, diastolic blood pressure;

LDL-C, low-density lipoprotein cholesterol;
LDL-P, low-density lipoprotein particle concentration;
BMI, body mass index;

HDL-C, high-density lipoprotein cholesterol;
HTN, hypertension;

HbA e, hemoglobin Alc;

TIA, transient ischemic attack;

PVD, peripheral vascular disease.

[0010] In an attempt to quantitate LDL, researchers have
disclosed techniques such as ultracentrifugation, electro-
phoresis or selective precipitation, to separate LDL from
other lipoproteins. However, these techniques are generally
cumbersome, and thus lack the ease of implementation
required for routine assay. Gambert described a method for
measuring LDL-apo B using electrophoresis to separate LDL
from other lipoproteins and then using electro-immunodiffu-
sion to measure apo B (U.S. Pat. No. 5,064,769). Anderson
described a method for measuring LDL-apo B by precipitat-
ing VLDL and IDL with anti-apo CI antibody, and then mea-
suring the remaining apo B in solution (presumably associ-
ated with LDL) by rocket electrophoresis (Anderson, 1998, J.
Lipid Res. 29:377). Vrga et al. described the isolation of LDL
using an immunoseparation kit from Genzyme Diagnostics
(Cambridge, Mass.) (Vrga et al., 1997, Clin. Chem. 43:390).
The method employed anti-apo A-I and anti-apo E antibodies
complexed to polystyrene beads as a means to separate VL.DL
and HDL from LDL. A filtrate containing the isolated LDL
was obtained by centrifugation, and apo B in the filtrate was
measured by an immunoassay. Schriewer et al. determined
LDL cholesterol and LDL-apo B concentrations following
precipitation of VLDL in blood serum with phosphotunstic
acid and magnesium chloride (Schriewer et al., 1984, J Clin.

Chem. Clin. Biochem. 22: 35). Caulfield et al. described a
method for measuring LDL particle concentration by ion
mobility analysis (Caulfield et al, 2008, Clin. Chem.
54:1307). Koren et al. described a number of monoclonal
antibodies, including one antibody directed against an apo B
epitope that was reportedly recognized on LDL but not VLDL
particles (US Patent Application No. 2004/0053321). Slater
et al. also described a monoclonal antibody based assay for
LDL-apo B using a monoclonal antibody that displayed rela-
tive specificity for apo B associated to LDL (Slater et al.,
1985, Clin. Chem. 31:841). These antibodies, or similar
monoclonal antibodies directed at LDL-apo B, have yet to be
widely adopted.

[0011] In a different approach, some researchers have
attempted to estimate LDL-P based on total apo B measure-
ments. Clendenen et al. described the use of total apo B to
estimate LDL particle concentration, which may then be used
to determine the particle concentrations of LDL subfractions
separated by gradient gel electrophoresis (US Patent Appli-
cation No. 2007/0072302). The method assumed a 1:1 rela-
tionship between total apo B and LDL-P, which is only a
rough approximation. Similarly, Baca and Warnick devel-
oped a mathematical fornula that estimates LDL-apo B
based on total apo B and triglyceride concentrations (Baca &
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Warnick, 2008, Clin. Chem. 54: 907), and Kulkarni described
a similar mathematical equation to estimate apo B (U.S. Pat.
No. 7,521,248).

[0012] In summary, there is great interest in expeditiously
determining LDL particle concentrations in a blood sample as
ameans to routinely monitor lipid levels and estimate risk for
future CHD events in the subject. Unfortunately, there
remains need for an accurate method of specifically measur-
ing LDL particle numbers or concentrations in biological
samples, where such method may be implemented in standard
chemistry laboratories without the need for cumbersome
purification procedures or expensive analytical instrumenta-
tion. The present invention fulfills this need.

SUMMARY OF THE INVENTION

[0013] In one aspect, the invention includes a method of
measuring the concentration of lipoprotein particles in a bio-
logical fluid of a subject, wherein an apolipoprotein is struc-
turally associated with said lipoprotein in the form of lipo-
protein-apolipoprotein.

[0014] In one embodiment, the method comprises mixing
the biological fluid with Reagent R1, wherein Reagent R1
comprises a surfactant, to generate Solution S1; Solution S1
is then incubated for a period of time t1 at a set temperature
T1; Solution S1 is then mixed with Reagent R2, wherein
Reagent R2 comprises an antibody against the apolipopro-
tein, to generate Solution S2. Solution S2 is then incubated for
a period of time {2 at a set temperature T2, to generate an
apolipoprotein antibody complex. A calibration curve is then
generated for quantitating binding of the antibody to the
apolipoprotein with an immunoassay, using at least one stan-
dard solution comprising a known concentration of the apo-
lipoprotein. Thus, the antibody-bound apolipoprotein is
quantitated in Solution S2 in the immunoassay using the
calibration curve, and, therefore, the concentration of the
lipoprotein-apolipoprotein in Solution S2 is assessed, and,
therefore, the concentration of the lipoprotein-apolipoprotein
in the biological fluid is determined, and, therefore, the con-
centration of the lipoprotein particles in the biological fluid is
assessed.

[0015] Inanother embodiment, the method comprises mix-
ing the biological fluid with Reagent R1 to generate Solution
S1; Solution S1 is then incubated for a period of time t1 at a
set temperature T1; Solution S1 is then mixed with Reagent
R2, wherein Reagent R2 comprises an antibody against the
apolipoprotein and a surfactant, to generate Solution S2.
Solution S2 is then incubated for a period of time t2 at a set
temperature T2, to generate an apolipoprotein antibody com-
plex. A calibration curve is then generated for quantitating
binding of the antibody to the apolipoprotein with an immu-
noassay, using at least one standard solution comprising a
known concentration of the apolipoprotein. Thus, the anti-
body-bound apolipoprotein is quantitated in Solution S2 in
the immunoassay using the calibration curve, and, therefore,
the concentration of the lipoprotein-apolipoprotein in Solu-
tion S2 is assessed, and, therefore, the concentration of the
lipoprotein-apolipoprotein in the biological fluid is deter-
mined, and, therefore, the concentration of the lipoprotein
particles in the biological fluid is assessed.

[0016] In yet another embodiment, the method comprises
mixing the biological fluid with Reagent R2, wherein
Reagent R2 comprises an antibody against the apolipoprotein
and a surfactant, to generate Solution S2. Solution S2 is then
incubated for a period of time t2 at a set temperature T2, to
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generate an apolipoprotein antibody complex. A calibration
curve is then generated for quantitating binding of the anti-
body to the apolipoprotein with an immunoassay, using at
least one standard solution comprising a known concentra-
tion of the apolipoprotein. Thus, the antibody-bound apoli-
poprotein is quantitated in Solution S2 in the immunoassay
using the calibration curve, and, therefore, the concentration
of the lipoprotein-apolipoprotein in Solution S2 is assessed,
and, therefore, the concentration of the lipoprotein-apolipo-
protein in the biological fluid is determined, and, therefore,
the concentration of the lipoprotein particles in the biological
fluid is assessed.

[0017] In one embodiment, the subject is human.

[0018] Inoneembodiment, the biological fluid is blood. In
another embodiment, the biological fluid is serum. In yet
another embodiment, the biological fluid is plasma.

[0019] In one embodiment, the lipoprotein is LDL and the
apolipoprotein is apo B. In another embodiment, the lipopro-
tein is HDL and the apolipoprotein is selected from the group
consisting of apo A-1, apo A-II, apo A-IV, apo A-V, apo C-I,
apo C-I1, apo C-III, apo C-IV, and apo E.

[0020] In one embodiment, the surfactant is an ionic sur-
factant. In another embodiment, the surfactant is a non-ionic
surfactant. In yet another embodiment, the non-ionic surfac-
tant is selected from the group consisting of a POE polymer,
POP polymer, POE-POP block copolymer, PEG polymer,
Brij® surfactant, Igepal® surfactant, Tween® surfactant and
Triton® surfactant.

[0021] In one embodiment, the surfactant in Solution S1
varies in concentration from about 0.001% to about 10%. In
another embodiment, the surfactant in Solution S1 varies in
concentration from about 0.005% to about 1%.

[0022] In one embodiment, the surfactant in Solution S2
varies in concentration from about 0.001% to about 10%. In
another embodiment, the surfactant in Solution S2 varies in
concentration from about 0.005% to about 1%.

[0023] Inoneembodiment, Reagent R1 further comprises a
PEG polymer. In another embodiment, the PEG polymer
varies in concentration in Solution S1 from about 0.1% to
about 10%. In yet another embodiment, the PEG polymer
varies in concentration in Solution S1 from about 1% to about
8%.

[0024] Inoneembodiment, Reagent R2 further comprises a
PEG polymer. In another embodiment, the PEG polymer
varies in concentration in Solution S2 from about 0.1% to
about 10%. In yet another embodiment, the PEG polymer
varies in concentration in Solution S2 from about 1% to about
8%.

[0025] Inoneembodiment, Solution S2 further comprises a
PEG polymer. In another embodiment, the PEG polymer
varies in concentration in Solution S2 from about 0.1% to
about 10%. In yet another embodiment, the PEG polymer
varies in concentration in Solution S1 from about 1% to about
8%.

[0026] In one embodiment, Reagent R1 optionally further
comprises one or more components selected from the group
consisting of PEG, dextran sulfate, a.-cyclodextrin sulfate,
EDTA, an azide salt, and a divalent cation.

[0027] In one embodiment, Reagent R2 optionally further
comprises one or more components selected from the group
consisting of PEG, dextran sulfate, a-cyclodextrin sulfate,
EDTA, an azide salt, and a divalent cation,

[0028] In one embodiment, Solution S2 optionally further
comprises one or more components selected from the group
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consisting of PEG, dextran sulfate, a-cyclodextrin sulfate,
EDTA, an azide salt, and a divalent cation.

[0029] In one embodiment, Solution S1 comprises surfac-
tant Pluronic® F-68 (0.5%), PEG 4000 (2.5%), and PBS
buffer, pH 7.4. In another embodiment, Solution S1 com-
prises surfactant Brij® 700 (0.005%), PEG 8000 (3%), and
PBS buffer, pH 7.4. In yet another embodiment, Solution S1
comprises surfactant Pluronic® F-127 (0.01%), PEG 8000
(5%), and PBS buffer, pH 7.4.

[0030] In one embodiment, Solution S2 comprises surfac-
tant Pluronic® F-68 (0.5%), PEG 4000 (2.5%), and PBS
buffer, pH 7.4. In another embodiment, Solution S2 com-
prises surfactant Brij® 700 (0.005%), PEG 8000 (3%), and
PBS buffer, pH 7.4. In yet another embodiment, Solution S2
comprises surfactant Pluronic® F-127 (0.01%), PEG 8000
(5%), and PBS buffer, pH 7.4.

[0031] In oneembodiment, the period of time t1 is about 5
minutes and the set temperature T1 is about 37° C.

[0032] In one embodiment, the period of time t2 is about 3
minutes and the set temperature T2 is about 37° C.

[0033] In one embodiment, the immunoassay is immuno-
turbidimetry or immunonephelometry. In another embodi-
ment, the immunoassay is an ELISA assay. In one embodi-
ment, at least one standard solution has known concentration
expressed in mg/dl, units. In another embodiment, the con-
centration of the lipoprotein-apolipoprotein in the biological
fluid is calculated in mg/dL units. In yet another embodiment,
the concentration of the lipoprotein-apolipoprotein in the bio-
logical fluid is calculated in nmoles/L. units. In yet another
embodiment, the concentration of the lipoprotein particles in
the biological fluid is calculated in nmoles/L units.

[0034] In another aspect, the invention includes a compo-
sition comprising a non-ionic surfactant selected from the
group consisting of a POE polymer, a POP polymer, a POE-
POP block copolymer, a PEG polymer, a Brij® surfactant, a
Igepal® surfactant, a Tween® surfactant and a Triton® sur-
factant, wherein the concentration of said non-ionic surfac-
tant varies from about 0.001% to about 10%; in a buffer with
a pH value ranging from about 6.5 to about 8.5.

[0035] Inoneembodiment, the composition optionally fur-
ther comprises a PEG polymer varying in concentration from
about 0.1% to about 10%. In another embodiment, the com-
position optionally further comprises one or more compo-
nents selected from the group consisting of PEG, dextran
sulfate, a-cyclodextrin sulfate, EDTA, an azide salt and a
divalent cation. In yet another embodiment, the composition
further comprises a biological fluid from a subject. In yet
another embodiment, the composition further comprises an
antibody against an apolipoprotein.

[0036] Inyetanotheraspect, the invention includes a kit for
measuring the concentration of lipoprotein particles in a bio-
logical fluid of a subject, wherein an apolipoprotein is struc-
turally associated with the lipoprotein in the form of lipopro-
tein-apolipoprotein. The kit comprises: (a) at least one
composition comprising a known amount of said apolipopro-
tein; (b) a composition comprising a non-ionic surfactant
selected from the group consisting of a POE polymer, a POP
polymer, a POE-POP block copolymer, a PEG polymer, a
Brij® surfactant, a Igepal® surfactant, a Tween® surfactant
and a Triton® surfactant, wherein the concentration of the
non-ionic surfactant varies from about 0.001% to about 10%;
in a buffer with a pH value ranging from about 6.5 to about
8.5; this composition optionally further comprises a PEG
polymer varying in concentration from 0.1% to about 10%;
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and optionally further comprising one or more components
selected from the group consisting of PEG, dextran sulfate,
a-cyclodextrin sulfate, EDTA, an azide salt and a divalent
cation; and (c) a composition comprising an antibody against
the apolipoprotein and optionally further comprising one or
more components selected from the group consisting of a
surfactant, PEG, dextran sulfate, a-cyclodextrin sulfate,
EDTA, an azide salt and a divalent cation; wherein the kit
further comprises an applicator and an instructional material
for the use of the kit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] For the purpose of illustrating the invention, there
are depicted in the drawings certain embodiments of the
invention. However, the invention is not limited to the precise
arrangements and instrumentalities of the embodiments
depicted in the drawings.

[0038] FIG. 1isagraphrepresenting the effect of surfactant
Pluronic® P123, as a component of Reagent R1, in the reac-
tion of anti-apo B antibody with VLDL and LDL particles, as
measured by immunoturbidimetry. In all reactions, Reagent
R1 contained 2.7% of PEG 4000. The extent of reaction for
0% Pluronic® P123 was normalized to 100%.

[0039] FIG. 2isagraphrepresenting the effect of surfactant
Pluronic® 1121, as a component of Reagent R1, in the reac-
tion of anti-apo B antibody with VLDL and LDL particles, as
measured by immunoturbidimetry. In all reactions, Reagent
R1 contained 2.7% of PEG 4000. The extent of reaction for
0% Pluronic® P123 was normalized to 100%.

[0040] FIG. 3 is a graph representing the effect of PEG
4000, as a component of Reagent R1, in the reaction of
anti-apo B antibody with VLDL and LDL particles, as mea-
sured by immunoturbidimetry. In all reactions, Reagent R1
contained 0.05% of Pluronic® P 123.

[0041] FIG. 4isa graph representing the effect of PEG 600,
as a component of Reagent R1, in the reaction of anti-apo B
antibody with VLDL and LDL particles, as measured by
immunoturbidimetry. In all reactions, Reagent R1 contained
0.8% of Pluronic® F68.

[0042] FIG. 5 is a graph representing the effect of PEG
4000, as a component of Reagent R1, in the reaction of
anti-apo B antibody with VLDL and LDL particles, as mea-
sured by immunoturbidimetry. In all reactions, Reagent R1
contained 0.8% of Pluronic® F68.

[0043] FIG. 6isagraphrepresenting the effect of surfactant
Pluronic® F68, as acomponent of Reagent R1, in the reaction
of anti-apo B antibody with VLDL and LDL particles, as
measured by immunoturbidimetry. In all reactions, Reagent
R1 contained 3% PEG 4000.

[0044] FIG. 7isagraphrepresenting the effect of surfactant
Pluronic® F68, as acomponent of Reagent R1, in the reaction
of anti-apo B antibody with VLDL and LDL particles, as
measured by immunoturbidimetry. In all reactions, Reagent
R1 contained 3% PEG 600.

[0045] FIG. 8 is a graph and table illustrating the linear
regression of observed and expected concentrations derived
from dilution of concentrated LDL particles.

DETAILED DESCRIPTION OF THE INVENTION

[0046] The invention relates to the discovery that the con-
centration of lipoprotein particles in solution may be expedi-
tiously determined based on the quantitation of one or more
apolipoproteins associated with the lipoprotein particles of
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interest, without the need for preliminary physical separation
of the various types of lipoprotein particles present in the
sample. The method thus advantageously avoids the use of
costly and/or timely purification procedures or expensive
analytical instrumentation.

[0047] The invention includes a method of measuring the
concentration of LDL-apo B (e.g., apo B associated with LDL
particles) in a biological fluid of a subject. The method com-
prises treating the biological fluid with a chemical reagent
that “blocks” apo B associated with non-LDL particles (such
as VLDL-apo B, i.e., apo B associated with VLDL particles)
from binding to anti-apo B antibodies. Only apo B protein
associated with LDL particles is then free to bind to anti-apo
B antibody added to the treated sample. The method further
comprises a method of quantitating the LDL-apo B concen-
tration in the biological fluid and using that information to
calculate the LDL particle concentration in the biological
fluid.

[0048] The invention also includes a method of measuring
the concentration of an apolipoprotein of choice bound to
HDL in a biological fluid of a subject. The method comprises
treating the biological fluid with a chemical reagent that
“blocks” the apolipoprotein of choice (such as, but not limited
to, apo A-1, apo A-I1, apo A-1V, apo A-V, apo C-1, apo C-II,
apo C-I11, apo C-1V or apo E) that is associated with non-HDL
particles (such as, but not limited to, VLDL), from binding to
the corresponding anti-apolipoprotein antibodies (anti-apo
A-], anti-apo A-II, anti-apo A-1V, anti-apo A-V, anti-apo C-I,
anti-apo C-II, anti-apo C-III, anti-apo C-IV or anti-apo E
antibodies, respectively). The apolipoprotein of choice that is
associated with HDL is then free to bind to the anti-apolipo-
protein antibody added to the treated sample. The method
further comprises a method of quantitating the concentration
of apolipoprotein associated with HDL in the biological fluid
and using that information to estimate the HDL particle con-
centration in the biological fluid.

[0049] The methods included in the invention may be used
to monitor specific circulating levels of apolipoprotein and/or
lipoprotein in the subject over time. This monitoring may be
used to determine the subject’s likelihood of developing coro-
nary heart disease (CHD) and may be used as an integral part
of a medical and/or lifestyle intervention, created for the
individual with the objective of helping manage circulating
level of the specific apolipoprotein and/or lipoprotein to
ranges accepted as healthy or desirable by medical special-
ists.

Definitions

[0050] As used herein, each of the following terms has the
meaning associated with it in this section.

[0051] Unless defined otherwise, all technical and scien-
tific terms used herein generally have the same meaning as
commonly understood by one of ordinary skill in the art to
which this invention belongs. Generally, the nomenclature
used herein and the laboratory procedures in cell culture,
molecular genetics, organic chemistry, lipid chemistry, and
nucleic acid chemistry and hybridization are those well
known and commonly employed in the art.

[0052] As used herein, the articles “a” and “an” refer to one
or to more than one (i.e. to at least one) of the grammatical
object of the article. By way of example, “an element” means
one element or more than one element.
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[0053] As used herein, the term “about” will be understood
by persons of ordinary skill in the art and will vary to some
extent on the context in which it is used.

[0054] As used herein, the term “PBS” refers to phosphate-
buffered saline, and the term ““Tris” or “tris” refers to tris
(hydroxymethyl)aminomethane base.

[0055] As used herein, the term “lipoproteinX-apolipopro-
teinY™ refers to the apolipoproteinY that is structurally asso-
ciated with lipoproteinX. For example, LDL-apo B refers to
the apo B apolipoprotein that is structurally associated with
LDL lipoprotein. Non-LDL-apo B refers to the apo B apoli-
poprotein that is structurally associated with lipoproteins that
are not LDL. As a consequence, non-LDL-apo B corresponds
to the total apo B apolipoprotein in the sample minus the apo
B apolipoprotein that is structurally associated with LDL.
[0056] As used herein, the term “surfactant” refers to a
wetting agent that lowers the surface tension of a liquid,
allowing easier spreading, and lowers the interfacial tension
between two liquids. A surfactant is usually an organic com-
pound that is amphiphilic, meaning it contains both hydro-
phobic groups (“tails”) and hydrophilic groups (“heads”).
Non-limiting examples of surfactants are polyoxyethylene
(POE) polymers, polyoxypropylene (POP) polymers, POE-
POP block copolymers, cyclodextrins, polyethyleneglycol
(PEG), Brij® surfactants, Igepal® surfactants, Tween® sur-
factants, Triton® surfactants and dextran sulfate.

[0057] As used herein, the terms “peptide,” “polypeptide”
and “protein” are used interchangeably, and refer to a com-
pound comprised of amino acid residues covalently linked by
peptide bonds. A protein or peptide must contain at least two
amino acids, and no limitation is placed on the maximum
number of amino acids that may comprise the sequence of a
protein or peptide. Polypeptides include any peptide or pro-
tein comprising two or more amino acids joined to each other
by peptide bonds. As used herein, the term refers to both short
chains, which also commonly are referred to in the art as
peptides, oligopeptides and oligomers, for example, and to
longer chains, which generally are referred to in the art as
proteins, of which there are many types. “Polypeptides”
include, for example, biologically active fragments, substan-
tially homologous polypeptides, oligopeptides, homodimers,
heterodimers, variants of polypeptides, modified polypep-
tides, derivatives, analogs, fusion proteins, among others. The
polypeptides include natural peptides, recombinant peptides,
synthetic peptides, or a combination thereof. A protein may
be a receptor or a non-receptor.

[0058] As used herein, the term “fragment,” as applied to a
protein or peptide, refers to a subsequence of a larger protein
or peptide. A “fragment” of a protein or peptide may be at
least about 10 amino acids in length; for example, at least
about 50 amino acids in length; more preferably, at least about
100 amino acids in length; even more preferably, at least
about 200 amino acids in length; particularly preferably, at
least about 300 amino acids in length; and most preferably, at
least about 400 amino acids in length.

[0059] As used herein, a “nucleic acid” refers to a poly-
nucleotide and includes polyribonucleotides and polydeox-
yribonucleotides.

[0060] As used herein, the term “homologous” refers to the
subunit sequence similarity between two polymeric mol-
ecules, e.g., between two nucleic acid molecules, such as two
DNA molecules or two RNA molecules, or between two
polypeptide molecules. When a subunit position in both of the
two molecules is occupied by the same monomeric subunit;

<
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e.g., if a position in each of two DNA molecules is occupied
by adenine, they are homologous at that position. The homol-
ogy between two sequences is a direct function of the number
of matching or homologous positions; e.g., if half (e.g., five
positions in a polymer ten subunits in length) of the positions
in two sequences are homologous, the two sequences are 50%
homologous; if 90% of the positions (e.g., 9 of 10), are
matched or homologous, the two sequences are 90% homolo-
gous. By way of example, the DNA sequences 3'ATTGCCS5'
and 3'TATGGCS' are 50% homologous. As used herein,
“homology” is used synonymously with “identity.”

[0061] As used herein, the term “substantially the same”
amino acid sequence is defined as a sequence with at least
70%, preferably at least about 80%, more preferably at least
about 90%, even more preferably at least about 95%, and
most preferably at least 99% homology to another amino acid
sequence, as determined by the FASTA search method in
accordance with Pearson & Lipman, Proc. Natl. Inst. Acad.
Sci. USA 1988, 85:2444-2448.

[0062] As used herein, the term “isolated”” means altered or
removed from the natural state through the actions of a human
being. For example, a nucleic acid or a peptide naturally
present in a living animal is not “isolated,” but the same
nucleic acid or peptide partially or completely separated from
the coexisting materials of its natural state is “isolated.” An
isolated nucleic acid or protein can exist in substantially
purified form, or can exist in a non-native environment such
as a host cell for example.

[0063] As used herein, the term “antibody” refers to an
immunoglobulin, whether natural or partly or wholly syn-
thetically produced. The term also covers any polypeptide,
protein or peptide having a binding domain that is, or is
homologous to, an antibody binding domain. These may be
isolated from natural sources, or may be partly or wholly
synthetically produced. Examples of antibodies are intact
immunoglobulin molecules, as well as fragments thereof,
such as Fab, F(ab')2, Fv fragments, and single chain variable
fragments (scFv), which are capable of binding an epitopic
determinant. Antibody fragments refer to antigen-binding
immunoglobulin peptides that are at least about 5 to about 15
amino acids or more in length, and that retain some biological
activity or immunological activity of an immunoglobulin.
Antibody as used herein includes polyclonal and monoclonal
antibodies, hybrid, single chain, and humanized antibodies,
as well as Fab fragments, including the products of a Fab or
other immunoglobulin expression library, and suitable
derivatives.

[0064] As used herein, an antibody “specifically binds”,
referring to an antibody binding to an apolipoprotein of
choice, means that the antibody binds the apolipoprotein of
choice, or subunit thereof, but does not bind to a biological
molecule that is not the apolipoprotein of choice. Antibodies
that specifically bind to an apolipoprotein of choice, or sub-
unit thereof, do not substantially cross-react with biological
molecules outside the apolipoprotein of choice.

[0065] As used herein, the term “monoclonal antibody”
includes antibodies that display a single binding specificity
and affinity for a particular epitope. These antibodies are
mammalian-derived antibodies, including murine, human
and humanized antibodies. As used herein, an “antibody
heavy chain” refers to the larger of the two types of polypep-
tide chains present in all antibody molecules in their naturally
occurring conformations. As used herein, an “antibody light
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chain” refers to the smaller of the two types of polypeptide
chains present in all antibody molecules in their naturally
occurring conformations.

[0066] As used herein, the term “anti-apolipoprotein-bind-
ing non-antibody molecule” should be construed to include
organic molecules or peptides that are not antibodies and that
bind to one or more of the apolipoproteins that are contem-
plated in the invention.

[0067] “Biologically active,” as used herein with respect to
anti-apolipoprotein  antibodies, fragments, derivatives,
homologs or analogs, or anti-apolipoprotein-binding non-
antibody molecules, means that the antibodies, fragments,
derivatives, homologs or analogs, or anti-apolipoprotein-
binding non-antibody molecules, have the ability to bind an
apolipoprotein as described herein (e.g. anti-apo B antibody,
as a non-limiting example). The term “inhibit,” as used
herein, means to suppress or block an activity or function by
at least about 10% relative to a control value. Preferably, the
activity is suppressed or blocked by 50% compared to a
control value, more preferably by 75%, and even more pref-
erably by 95%.

[0068] “Derivative” includes any purposefully generated
peptide that in its entirety, or in part, comprises an amino acid
sequence substantially similar to a variable domain amino
acid sequence of an antibody that binds one of the apolipo-
proteins contemplated in the invention. Derivatives of the
antibodies of the present invention may be characterized by
single or multiple amino acid substitutions, deletions, addi-
tions, or replacements. These derivatives may include: (a)
derivatives in which one or more amino acid residues are
substituted with conservative or non-conservative amino
acids; (b) derivatives in which one or more amino acids are
added; (c) derivatives in which one or more of the amino acids
of the amino acid sequence used in the practice of the inven-
tion includes a substituent group; (d) derivatives in which
amino acid sequences used in the practice of the invention or
a portion thereof is fused to another peptide (e.g., serum
albumin or protein transduction domain); (e) derivatives in
which one or more nonstandard amino acid residues (e.g.,
those other than the 20 standard L-amino acids found in
naturally occurring proteins) are incorporated or substituted
into the amino acid sequences used in the practice of the
invention; (f) derivatives in which one or more non-amino
acid linking groups are incorporated into or replace a portion
of the amino acids used in the practice of the invention; and
(g) derivatives in which one or more amino acid is modified
by glycosylation.

[0069] As used herein, the terms “subject”, “individual” or
“patient” refer to the mammal, preferably human, whose
biological fluid may be analyzed using the methods of the
invention. Asused herein, the term “biological fluid” includes
any liquid material that is inside the body or organs of a
subject. Biological fluids may be excreted or secreted from
the body, or may be removed from the body. Biological fluids
include, but are not limited to, amniotic fluid, blood, blood
plasma, cerebrospinal fluid, interstitial fluid, lymph, breast
milk, mucus (including nasal drainage and phlegm), pleural
fluid, pus, sebum (skin oil), blood serum, and genital secre-
tions.

[0070] As used herein, the term “applicator” refers to any
device including, but not limited to, a hypodermic syringe, a
pipette, an automatic sample probe and the like, for adminis-
tering the compounds and compositions of the invention.
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[0071] As used herein, the term “instructional material”
includes a publication, a recording, a diagram, a product
insert or any other medium of expression that may be used to
communicate the usefulness of the composition and/or com-
pound of the invention in the kit with respect to the methods
of the invention. Optionally, or alternately, the instructional
material may describe one or more methods related to the
present invention, including as disclosed elsewhere herein.
[0072] The instructional material of the kit may, for
example, be affixed to a container that contains the compound
and/or composition of the invention or be shipped together
with a container that contains the compound and/or compo-
sition. Alternatively, the instructional material may be
shipped separately from the container with the intention that
the recipient uses the instructional material and the com-
pound cooperatively. Alternately, the instructional material
may be obtained on the Internet in a format suitable for
electronic file transmission to the user. For example, the
instructional material is for use of a kit; instructions for use of
the compound; or instructions for use of a formulation of the
compound.

Methods

[0073] The invention includes a method of measuring the
concentration of an apolipoprotein associated with a lipopro-
tein in a biological fluid of a subject without the need to
physically separate the given lipoprotein from other lipopro-
teins before performing the analysis.

[0074] Inoneembodiment ofthe invention, the apolipopro-
tein is apo B and the lipoprotein is LDL.

[0075] In another embodiment, the biological fluid is
treated with a chemical reagent that “blocks” the apo B apo-
lipoprotein associated with non-LDL particles (non-LDL-
apo B) from binding to anti-apo B antibodies. Adding anti-
apo B antibody to the treated sample leads to binding of the
antibody only to the apo B protein associated with LDL
particles (LDL-apo B). The invention includes a method of
using this system to quantitate the LDL-apo B concentration
in the biological fluid. The LDL-apo B concentration may
then be used to calculate the LDL particle concentration in the
biological fluid, using methods described herein.

[0076] In yet another embodiment, the biological fluid is
treated with a chemical reagent that “blocks” the apo B pro-
teinassociated with LDL particles (LDL-apo B) from binding
to anti-apo B antibodies. Adding anti-apo B antibody to the
treated sample leads to binding of the antibody only to the apo
B protein associated with non-LDL particles (non-LDL-apo
B). The invention includes a method of using this system to
quantitate the non-LDL-apo B concentration in the biological
fluid, which may be subtracted from the total apo B concen-
tration to provide the LDL-apo B concentration in the bio-
logical fluid. The LDL-apo B concentration may then be used
to calculate the LDL particle concentration in the biological
fluid, using methods described herein.

[0077] In another embodiment of the invention, the lipo-
protein is HDL, and the apolipoprotein is selected from the
group consisting of apo A-1, apo A-11, apo A-1V, apo A-V, apo
C-1, apo C-II, apo C-III, apo C-IV and apo E. The biological
fluid is treated with a chemical reagent that “blocks™ the
apolipoprotein associated with non-HDL particles (non-
HDL-apolipoprotein) from binding to anti-apolipoprotein
antibodies. Adding anti-apolipoprotein antibody to the
treated sample leads to binding of the antibody only to the
apolipoprotein associated with HDL particles (HDL-apolipo-
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protein). The invention further relates to a method of quanti-
tating the HDL-apolipoprotein concentration in the biologi-
cal fluid. This information may then be used to estimate the
HDL particle concentration in the biological fluid, based on
the average number of apolipoprotein per HDL-apolipopro-
tein particle, using methods described herein.

[0078] The biological fluid under analysis may comprise
any biological fluid isolated from a mammal, preferably a
human. In one embodiment, the biological fluid is human
blood. In another embodiment, the biological fluid is human
serum. In yet another embodiment, the biological fluid is
human plasma.

[0079] The invention includes a method of measuring the
concentration of lipoprotein particles in a biological fluid of a
subject, wherein an apolipoprotein is associated with the
lipoprotein in the form of lipoprotein-apolipoprotein. In one
embodiment, the method comprises mixing the biological
fluid with Reagent R1, wherein Reagent R1 comprises a
surfactant, to generate Solution S1; Solution S1 is incubated
for a first period of time at a first set temperature; Solution S1
is mixed with Reagent R2, wherein Reagent R2 comprises an
antibody against the apolipoprotein, to generate Solution S2.
Solution S2 is then incubated for a period of time 12 at a set
temperature T2, to generate an antibody-bound apolipopro-
tein. A calibration curve is then generated for quantitating
binding of the antibody to the given apolipoprotein with an
immunoassay of choice, using at least one standard solution
comprising a known concentration of the apolipoprotein.
Thus, the antibody-bound apolipoprotein in Solution S2 is
quantified in the immunoassay of choice using the calibration
curve, and the concentrationin Solution S2 of the lipoprotein-
apolipoprotein is assessed, and therefore, the concentration of
the lipoprotein-apolipoprotein in the biological fluids deter-
mined; and therefore the concentration of the lipoprotein
particles in the biological fluid of the subject is determined.

[0080] Inanother embodiment, the method comprises mix-
ing the biological fluid with Reagent R1 to generate Solution
S1; Solution S1 is incubated for a period of time t1 at a set
temperature T1; Solution S1 is mixed with Reagent R2,
wherein Reagent R2 comprises an antibody against the apo-
lipoprotein and a surfactant, to generate Solution S2. Solution
S2 is then incubated for a period of time t2 at a set temperature
T2, to generate an antibody-bound apolipoprotein. A calibra-
tion curve is then generated for quantitating binding of the
antibody to the given apolipoprotein with an immunoassay of
choice, using at least one standard solution comprising a
known concentration of the apolipoprotein. Thus, the anti-
body-bound apolipoprotein in Solution S2 is quantified in the
immunoassay of choice using the calibration curve, and the
concentration in Solution S2 of the lipoprotein-apolipopro-
tein is assessed, and therefore, the concentration of the lipo-
protein-apolipoprotein in the biological fluids determined;
and therefore the concentration of the lipoprotein particles in
the biological fluid of the subject is determined.

[0081] In yet another embodiment, the method comprises
mixing the biological fluid with Reagent R2, wherein
Reagent R2 comprises an antibody against the apolipoprotein
and a surfactant, to generate Solution S2. Solution S2 is then
incubated for a period of time (2 at a set temperature T2, to
generate an antibody-bound apolipoprotein. A calibration
curve is then generated for quantitating binding of the anti-
body to the given apolipoprotein with an immunoassay of
choice, using at least one standard solution comprising a
known concentration of the apolipoprotein. Thus, the anti-
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body-bound apolipoprotein in Solution S2 is quantified in the
immunoassay of choice using the calibration curve, and the
concentration in Solution S2 of the lipoprotein-apolipopro-
tein is assessed, and therefore, the concentration of the lipo-
protein-apolipoprotein in the biological fluids determined;
and therefore the concentration of the lipoprotein particles in
the biological fluid of the subject is determined.

Reagent R1

[0082] The biological fluid to be analyzed may be diluted
with a water-based solution, referred to as Reagent R1. The
resulting solution is referred to as Solution S1. The desirable
degree of dilution of biological fluid with Reagent R1 to
generate Solution S1 depends, among other factors, on the
concentration of the apolipoprotein of interest in the biologi-
cal fluid, the components of Reagent R1 and the sensitivity of
the method used for detecting antibody binding to the apoli-
poprotein of interest. A person skilled in the art is able to
identify, with a minimal amount of experimentation, an
acceptable dilution value for the biological fluid with Reagent
R1, so that the binding of apolipoprotein and anti-apolipo-
protein antibody may be properly monitored.

[0083] Reagent R1 may be buffered using a buffer system
that is known in the art not to interfere with immunoassays in
general. In one embodiment, the buffer system used in
Reagent R1 has an optimal buffering range of pH about 6.5 to
pH about 8.5. In another embodiment, the buffer system used
in Reagent R1 has an optimal buffering range of pH about 7.0
to pH about 8.0. In yet another embodiment, the buffer system
used in Reagent R1 comprises PBS. In yet another embodi-
ment, the buffer system used in Reagent R1 comprises Tris.
[0084] In one embodiment, Reagent R1 comprises a sur-
factant. In another embodiment, Reagent R1 comprises a
non-ionic surfactant. In yet another embodiment, the concen-
tration of the surfactant in Reagent R1 affords a final concen-
tration of the surfactant in Solution S1 varying from 0.001 to
about 10%. In one embodiment, the concentration of the
surfactant in Reagent R1 affords a final concentration of the
surfactant in Solution S1 varying from about 0.005 to about
1%.

[0085] A surfactant may be ionic or non-ionic in nature. An
ionic surfactant is characterized by the presence of a net
charge on its head group. Ifthe charge is negative, the surfac-
tant is more specifically called anionic. Anionic surfactants
generally have head groups based on sulfate, sulfonate or
carboxylate anions. If the charge is positive, the surfactant is
called cationic. Cationic surfactants generally have head
groups based on quaternary ammonium cations. In the case
where a surfactant contains a head with two oppositely
charged groups, it is termed zwitterionic or amphoteric.
[0086] Non-limiting examples of anionic surfactants are:
perfluorooctanoate (PFOA or PFO); perfluorooctane-
sulfonate (PFOS); alkyl sulfate salts, such as sodium dodecyl
sulfate (SDS) and ammonium lauryl sulfate; sodium lauryl
sulfate, also known as sodium lauryl ether sulfate (SLES);
alkyl benzene sulfonate; and soaps, or fatty acid salts.
[0087] Non-limiting examples of cationic surfactants are:
alkyltrimethyl-ammonium salts, such as cetyl trimethylam-
monium bromide (CTAB), also known as hexadecyl trim-
ethyl ammonium bromide; cetylpyridinium chloride (CPC);
polyethoxylated tallow amine (POEA); benzalkonium chlo-
ride (BAC); and benzethonium chloride (BZT).

[0088] Non-limiting examples of zwitterionic or amphot-
eric surfactants are: dodecyl betaine; cocamidopropyl
betaine; and coco ampho glycinate.

[0089] A non-ionic surfactant has no charge groups in its
head. Non-limiting examples of non-ionic surfactants con-
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templated by the invention are POEs (polyoxyethylene poly-
mers), POPs (polyoxypropylene polymers), POE-POP block
copolymers, POE-POB block copolymers, Brij® surfactants,
Igepal® surfactants, Tween® surfactants and Triton® surfac-
tants.

[0090] Polyoxyethylene (POE), a synthetic polymer manu-
factured by polymerizing ethylene oxide, is also known as
polyethylene glycol (PEG) or polyethylene oxide (PEO), and
has the following structure:

HO—{CH,—CH,—0—),—H

Polyoxyethylene refers to oligomers and polymers of any
molecular mass, and linear POEs are commercially available
from 300 g/mole to 10,000,000 g/mole. For a PEG sample,
the number cited after the “PEG” term represents the average
molecular weight of the molecules in the sample. Non-limit-
ing examples of PEG contemplated by the invention are PEG
200, PEG 300, PEG 400, PEG 550, PEG 600, PEG 1,000,
PEG 1,500, PEG 2,000, PEG 3,000, PEG 3,350, PEG 4,000,
PEG 4,400, PEG 6,000, PEG 6,200, PEG 8,000, PEG 10,000,
PEG 12,000, PEG 20,000, PEG 35,000, PEG 40,000, PEG
55,000, PEG 108,000, PEG 218,000, PEG 246,000, PEG
463,000, and PEG 511,000.

[0091] Polyoxypropylene (POP), a synthetic polymer
manufactured by polymerizing propylene oxide, is also
known as polypropylene glycol (PPG) or polypropylene
oxide (PPO), and has the following structure:

HO—(CH,—CH(CH;)—0—),—H

[0092] Polyoxybutylene (POB) is a synthetic polymer
manufactured by polymerizing butylene oxide, and may have
the following structure:

HO—(CH,—CH(CH,CH3)—0—),—H

[0093] Non-ionic block copolymer surfactants may be
made from butylene oxide, propylene oxide and ethylene
oxide. The hydrophilic block is typically polyoxyethylene
(POE), and the hydrophobic block is selected from polyox-
ypropylene (POP) and/or polyoxybutylene (POB). A typical
POE-POP block copolymer, also known as poloxamer or
Pluronic® (BASF, Florham Park, N.J.), has the following
general structure (J. Am. Oil Chem. Soc. 1994, 71:777) with
a central POP moiety and the two flanking hydrophilic POE
groups:
HO(CH,CH,0},(CH,CH(CH,)0),(CH,CH,0).H or

HO(POE}(POP), (POE).H.

As evident from the general structure, POE-POP surfactants
may vary widely in molecular weight and hydrophobicity,
depending on the relative amounts of POE and POP. Also, the
POE-POP surfactants may be chemically modified on the free
hydroxyl groups, by esterification or alkylation, for example.
A POP-POB block polymer has a similar structure to that of
a POE-POP block polymer, wherein the POP residues are
replaced with POB residues.

[0094] Thecomposition of poloxamer or Pluronic® surfac-
tant may be described by abbreviated nomenclature. Polox-
amers are commonly named with the letter “P” (for polox-
amer) followed by three digits: the first two digits, multiplied
by 100, give the approximate molecular mass of the polyox-
ypropylene core, and the last digit, multiplied by 10, gives the
percentage of polyoxyethylene content. For example, P-407
is a poloxamer with a polyoxypropylene molecular mass of
4,000 g/mol and a 70% polyoxyethylene content. For the
Pluronic® tradename, the first letter in the code name refers to
its physical form at room temperature: L=liquid, P=paste,
F=flake (solid), and is followed by two or three digits. The
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first digit in a two-digit number or the first two digits in a
three-digit number, multiplied by 300, indicates the approxi-
mate molecular weight of the hydrophobic block; and the last
digit, multiplied by 10, gives the percentage of polyoxyeth-
vlene content. For example, L-61 is a Pluronic® surfactant
with a polyoxypropylene molecular mass of 1,800 g/mol and
a 10% polyoxyethylene content. Based on these conventions,
poloxamer 181 (P-181) corresponds to Pluronic® [-61.
[0095] Non-limiting examples of Pluronics contemplated
within the invention are: Pluronic® 10RS; Pluronic® 17R2;
Pluronic® 17R4; Pluronic® 25R2; Pluronic® 25R4; Plu-
ronic® 31R1; Pluronic® F-108; Pluronic® F-127; Pluronic®
F-38; Pluronic® F-68; Pluronic® F-7 ; Pluronic® F-87; Plu-
ronic® F-88; Pluronic® F-98; Pluronic® L-10; Pluronic®
L-101; Pluronic® L-121; Pluronic® L-31; Pluronic® L-35;
Pluronic® L-43; Pluronic® L-44; Pluronic® L-61; Plu-
ronic® L-62; Pluronic® L-64; Pluronic® [.-81; Pluronic®
L-92; Pluronic® N-3; Pluronic® P-103; Pluronic® P-104;
Pluronic® P-105; Pluronic® P-123; Pluronic® P-65; Plu-
ronic® P-84; and Pluronic® P-85. Table 3 correlates Plu-
ronic® and poloxamer nomenclatures, for a block polymer of
formula HO(C,H,0) ,(C,;H,0),(C,H,0) H.

TABLE 3

Correspondence of selected Pluronic ® and poloxamer surfactants.

Pluronic ® Poloxamer “A” value “B” value
L-44 P-124 12 20
F-68 P-188 80 21
F-87 P-237 64 37
F-108 P-338 141 44
F-127 P-407 101 56
[0096] Brij® (ICI Americas, Wilmington, Del.) surfactant

is a polyoxyethylene (POE) ether. Non-limiting examples of
Brij® surfactants are: Brij® 30 (main component is tetraeth-
ylene glycol dodecyl ether, M, ~362); Brij® 52 (main com-
ponent is diethylene glycol hexadecyl ether, M, ~330); Brij®
56 (main component is decaethylene glycol hexadecyl ether,
M,,~683); Brij® 700 (M,,~4,670); Brij® 72 (main component
is diethylene glycol octadecyl ether); Brij® 78 (main compo-
nent is eicosaethylene glycol octadecyl ether); Brij® 92V
(main component is diethylene glycol oleyl ether); Brij® 93
(M,~357); Brij® 97 (molecular formula C, ;H,.—O—
(CH,CH,) H where x~10, M, ~709); Brij® 98 (M, ~1,150);
Brij® 010 (main component is decaethylene glycol oleyl
ether); Brij® S10 (main component is decaethylene glycol
octadecyl ether, M,~711); and Brij® 58 (M,~1124), where

HO
\é/\o
z

wtx+y+z=20
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M, is the number average molecular weight, e.g., the total
weight of all the polymer molecules in the sample divided by
the total number of polymer molecules in the sample.
[0097] Igepal® (Rhodia, Cranbury, N.l.) surfactants are
homologous octylphenoxypoly(ethyleneoxy)ethanols, all
derived from the same hydrophobic material (octylphenol)
and varying lengths of hydrophilic tails (ethylene oxide).
Their chemical structure is illustrated by the following for-
mula:

CgH, +p-phenyl-O—(CH,CH,0), H

wherein “n” denotes the number of moles of ethylene oxide
per mole of octylphenol. Changes in the hydrophobic-hydro-
philic balance, linked to the value of “n”, influence wetting
detergency, emulsification, solubility or foam, and some
applications may require the mixing of two or more of the
products for a specific use. Non-limiting examples of Igepal®
surfactants are: CA-210 (n=1.5, with 24% ethylene oxide);
CA-420 (n=3, with 40% ethylene oxide); CA-520 (n=5, with
50% ethylene oxide); CA-620 (n=7, with 60% ethylene
oxide); CA-630 (n=9, with 65% ethylene oxide); CA-720
(n=12, with 73% ethylene oxide); CA-887 (n=30, with 87%
ethylene oxide); CA-890 (n=40, with 90% ethylene oxide);
and CA-897 (n-40, with 90% ethylene oxide).

[0098] Tween® surfactants (IC1 Americas, Wilmington,
Del.) are polysorbates, defined as oily liquids derived from
PEG-ylated sorbitan (a derivative of sorbitol) esterified with
fatty acids. Surfactants that are esters of plain (non-PEG-
ylated) sorbitan with fatty acids are usually referred to by the
name Span®. Non-limiting examples of Tween® surfactants
are Polysorbate 20 [ Tween® 20 or polyoxyethylene (20) sor-
bitan monolaurate]; Polysorbate 40 [ Tween® 40 or polyoxy-
ethylene (20) sorbitan monopalmitate]; Polysorbate 60
[Tween® 60 or polyoxyethylene (20) sorbitan monostearate];
and Polysorbate 80 [Tween® 80 or polyoxyethylene (20)
sorbitan monooleate]. The number following the “polysor-
bate” term is related to the type of fatty acid associated with
the polyoxyethylene sorbitan part of the molecule—mono-
laurate is indicated by 20, monopalmitate is indicated by 40,
monostearate by 60 and monooleate by 80. The same num-
bering is followed in their Span® equivalents (Span® 20,
Span® 40, Span® 60 and Span® 80). The number 20 follow-
ing the “polyoxyethylene” term refers to the total number of
oxyethylene —(CH,CH,O)— groups found in the molecule.
[0099] As mentioned above, Tween® 20 (Polysorbate 20)
is a polyoxyethylene derivative of sorbitan monolaurate, with
the molecular formula CsgH, | ,O,¢ and the molecular mass of
1,227.5 g/mole.

O\/‘Ly)k/\/\/\/\/\

Tween® 20
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[0100] Tween® 80 (Polysorbate 80) is a polyoxyethylene
derivative of sorbitan monooleate, with molecular formula of
Cs4H,540,4 and molecular mass of 1,310 g/mole.

O\/)\
w O

HO
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Tween® 80
wHx+y+z=20

[0101] Triton® X-100 (Dow Chemical, Midland, Mich.)
has the molecular formula C,,H,,O(C,H,0), and is a non-
ionic surfactant with a hydrophilic polyethylene oxide group
(n~9.5) and the lipophilic 4-(1,1,3,3-tetramethylbutyl)-phe-
nyl group.

[0102] Reagent R1 may optionally comprise a polyethyl-
ene glycol polymer (PEG). PEGs are commercially available
over a wide range of molecular weights from 300 g/mol to
10,000,000 g/mol. In one embodiment, the concentration of
PEG in Reagent R1 affords a final concentration of PEG in
Solution S1 varying from about 0.1% to about 10%. In
another embodiment, the concentration of PEG in Reagent
R1 affords a final concentration of PEG in Solution S1 vary-
ing from about 1% to about 8%.

[0103] Reagent R1 may optionally comprise one or more
components selected from the group consisting of PEG, dex-
tran sulfate, a-cyclodextrin sulfate, EDTA, an azide salt and
a divalent cation. In one embodiment, the concentration of
dextran sulfate in Reagent R1 affords a final concentration of
dextran sulfate in Solution S1 varying from about 0.1 g/L to
about 3.0 g/L. In another embodiment, the concentration of
a-cyclodextrin sulfate in Reagent R1 affords a final concen-
tration of a.-cyclodextrin sulfate in Solution S1 varying from
about 0.1 g/I. to about 3.0 /L. In yet another embodiment, the
concentration of the azide salt in Reagent R1 affords a final
concentration of azide in Solution S1 varying from about
0.01% to about 0.1%. In yet another embodiment, the azide
saltis sodium azide. In yet another embodiment, the concen-
tration of EDTA in Reagent R1 affords a final concentration
of EDTA in Solution S1 varying from about 1 mM to about 50
mM. In yet another embodiment, the concentration of the
divalent cation in Reagent R1 affords a final concentration of
divalent cation in Solution S1 varying from about 1 mM to
about 20 mM. In yet another embodiment, the divalent cation
is magnesiumnl. In yet another embodiment, the divalent cation
salt is magnesium chloride.

Solution S1

[0104] Upon mixing of Reagent R1 with the biological
sample, the resulting Solution S1 may beincubated at a preset

Dec. 23, 2010

temperature T1 for a defined period of time t1 in order to
allow equilibration between the various components of Solu-
tion S1. During this period of time, the surfactant molecules

interact with the lipoproteins present, reaching equilibrium
between unbound surfactant and lipoprotein-bound surfac-
tant. One skilled in the art may easily determine the optimal
time and temperature for this incubation by running parallel
experiments with varying time and temperature values and
determining which combinations of incubation temperature
and incubation time provide a reproducible reading for the
subsequent antibody binding measurement. One skilledinthe
art will also easily recognize that the optimal time and tem-
perature for this incubation are dependent on the lipoprotein
and surfactant used, as well as on the nature of the remaining
components contained in Solution S1. In one embodiment of
the invention, the incubation time t1 is about 5 minutes. In
another embodiment, the incubation temperature T1 is about
37°C.

Reagent R2

[0105] Solution S1 may then be contacted with ReagentR2,
to generate Solution S2. Reagent R2 comprises an anti-apo-
lipoprotein antibody. In one embodiment, the anti-apolipo-
protein antibody is anti-apo B antibody. In another embodi-
ment, the anti-apolipoprotein antibody is anti-apo A-I
antibody. In yet another embodiment, the anti-apolipoprotein
antibody is anti-apo A-II antibody. In yet another embodi-
ment, the anti-apolipoprotein antibody is anti-apo A-IV anti-
body. In yet another embodiment, the anti-apolipoprotein
antibody is anti-apo A-V antibody. In yet another embodi-
ment, the anti-apolipoprotein antibody is anti-apo C-I anti-
body. In another embodiment, the anti-apolipoprotein anti-
body is anti-apo C-II antibody. In yet another embodiment,
the anti-apolipoprotein antibody is anti-apo C-I1I antibody, In
yet another embodiment, the anti-apolipoprotein antibody is
anti-apo C-IV antibody. In yet another embodiment, the anti-
apolipoprotein antibody is anti-apo E antibody.

[0106] Using conventional techniques, the skilled artisan
may use the nucleotide and amino acid sequences of the
apolipoprotein to prepare an antigenic peptide for use in
generating corresponding anti-apolipoprotein antibody. The
human apo B ¢cDNA sequence (SEQ ID NO:1) is disclosed in
Higuchi et al., 1988, Proc. Natl. Acad. Sci. USA 85 (6):1772-
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1776. Likewise, the ¢cDNA sequences for human apo A-I
(SEQIDNO:2), apo A-I1 (SEQ ID NO:3), apo A-IV (SEQ ID
NO:4), apo A-V (SEQIDNO:5), apo C-I(SEQ ID NO:6), apo
C-II (SEQ ID NQ:7), apo C-IIT (SEQ ID NO:8), apo C-IV
(SEQID NO:9) and apo E (SEQ ID NO:10) are known in the
art.

[0107] Alternatively, the skilled artisan may utilize a com-
mercially available antibody against the apolipoprotein (such
as apo B). Anti-apo B and other anti-apolipoprotein antibod-
ies are available from Midland Bioproducts (Boone, lowa),
US Biological (Swampscott, Mass.), Santa Cruz Biotechnol-
ogy (Santa Cruz, Calif.), Millipore (Billerica, Mass.), R&D
Systems (Minneapolis, Minn.) and Rockland Immunochemi-
cals (Gilbertsville, Pa.), among others. The skilled artisan
may also obtain commercially available anti-apolipoprotein
antibodies and modify them using conventional methods such
as coupling to other antibodies, partial digestion, pegylation
or covalent modification. Modified antibodies may then be
used in the methods of the invention as described herein.
Antibodies useful in the practice of the present invention may
be polyclonal, monoclonal, synthetic or fragments of any of
the above.

[0108] It will be appreciated that the anti-apolipoprotein
antibody used in the invention may be monovalent, divalent
or polyvalent in order to achieve apolipoprotein binding.
Monovalent immunoglobulins are dimers (HL) formed of a
hybrid heavy chain associated through disulfide bridges with
ahybrid light chain. Divalent immunoglobulins are tetramers
(H2L2) formed of two dimers associated through at least one
disulfide bridge.

[0109] The invention also includes functional equivalents
of the antibodies described herein. Functional equivalents
have binding characteristics comparable to those of the anti-
bodies, and include, for example, hybrid and single chain
antibodies, as well as fragments thereof. Methods of produc-
ing such functional equivalents are disclosed in PCT Appli-
cation Nos. WO 1993/21319 and WO 1989/09622. Func-
tional equivalents include polypeptides with amino acid
sequences substantially the same as the amino acid sequence
of the variable or hypervariable regions of the antibodies
raised against apolipoproteins, according to the practice of
the present invention.

[0110] Functional equivalents of the anti-apolipoprotein
antibodies further include fragments of antibodies that have
the same, or substantially the same, binding characteristics to
those of the whole antibody. Such fragments may contain one
or both Fab fragments or the F(ab'")2 fragment. Preferably the
antibody fragments contain all six complement determining
regions of the whole antibody, although fragments containing
fewer than all of such regions, such as three, four or five
complement determining regions, are also functional. The
functional equivalents are members of the IgG immunoglo-
bulin class and subclasses thereof, but may be or may com-
bine any one of the following immunoglobulin classes: IgM,
IgA, IgD, or IgE, and subclasses thereof. Heavy chains of
various subclasses, such as the IgG subclasses, are respon-
sible for different effector functions and thus, by choosing the
desired heavy chain constant region, hybrid antibodies with
desired effector function are produced. Preferred constant
regions are gamma 1 (IgGl), gamma 2 (IgG2 and 1gG),
gamma 3 (IgG3) and gamma 4 (IgG4). The light chain con-
stant region can be of the kappa or lambda type.

[0111] The monoclonal antibodies may be advantageously
cleaved by proteolytic enzymes to generate fragments retain-
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ing the apolipoprotein binding site. For example, proteolytic
treatment of IgG antibodies with papain at neutral pH gener-
ates two identical so-called “Fab” fragments, each containing
one intact light chain disulfide-bonded to a fragment of the
heavy chain (Fc). Each Fab fragment contains one antigen-
combining site. The remaining portion of the IgG molecule is
a dimer known as “Fc”. Similarly, pepsin cleavage at pH 4
results in the so-called F(ab')2 fragment.

[0112] Single chain antibodies or Fv fragments are
polypeptides that consist of the variable region of the heavy
chain of the antibody linked to the variable region of the light
chain, with or without an interconnecting linker. Thus, the Fv
comprises an antibody combining site.

[0113] Hybrid antibodies may be employed. Hybrid anti-
bodies have constant regions derived substantially or exclu-
sively from human antibody constant regions and variable
regions derived substantially or exclusively from the
sequence of the variable region of a monoclonal antibody
from each stable hybridoma.

[0114] Methods for preparation of fragments of antibodies
are known to those skilled in the art. See, Goding, “Mono-
clonal Antibodies Principles and Practice”, Academic Press
(1983), p. 119-123. Fragments of the monoclonal antibodies
containing the antigen binding site, such as Fab and F(ab'),
fragments, may be preferred in therapeutic applications,
owing to their reduced immunogenicity. Such fragments are
less immunogenic than the intact antibody, which contains
the immunogenic Fc portion. Hence, as used herein, the term
“antibody” includes intact antibody molecules and fragments
thereof that retain antigen binding ability.

[0115] When the antibody used in the practice of the inven-
tion is a polyclonal antibody (IgG), the antibody is generated
by inoculating a suitable animal with the apolipoprotein or a
fragment thereof. Antibodies produced in the inoculated ani-
mal that specifically bind the apolipoprotein are then isolated
from fluid obtained from the animal. Anti-apolipoprotein
antibodies may be generated in this manner in several non-
human mammals such as, but not limited to, goat, sheep,
horse, rabbit, and donkey. Methods for generating polyclonal
antibodies are well known in the art and are described, for
example in Harlow et al. (In: Antibodies, A Laboratory
Manual, 1988, Cold Spring Harbor, N.Y.). These methods are
not repeated herein as they are commonly used in the art of
antibody technology.

[0116] When the antibody used in the methods used in the
practice of the invention is a monoclonal antibody, the anti-
body is generated using any well known monoclonal antibody
preparation procedures such as those described, for example,
in Harlow et al. (In: Antibodies, A Laboratory Manual, 1988,
Cold Spring Harbor, N.Y.) and Tuszynski et al. (Blood 1988,
72:109-115). Given that these methods are well known in the
art, they are not replicated herein. Generally, monoclonal
antibodies directed against a desired antigen are generated
from mice immunized with the antigen using standard proce-
dures as referenced herein. Monoclonal antibodies directed
against full length or fragments of target structure may be
prepared using the techniques described in Harlow et al. (In:
Antibodies, A Laboratory Manual, 1988, Cold Spring Har-
bor, N.Y.).

[0117] The skilled artisan would further appreciate, based
upon the disclosure provided herein, that the invention is not
limited to the use of an antibody as the binding element for the
apolipoprotein of interest. The invention also allows for the
use of an anti-apolipoprotein-binding non-antibody molecule
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as the element that binds to one or more of the apolipoproteins
that are contemplated in the invention. The anti-apolipopro-
tein-binding non-antibody molecule may bind to the apolipo-
protein or a fragment of the apolipoprotein. Preferred anti-
apolipoprotein-binding non-antibody molecules within the
invention are aptamers. Aptamers are oligonucleic acid (also
referred to as nucleic acid) molecules or peptide molecules
that bind a specific target molecule. Nucleic acid aptamers are
nucleic acid species that have been engineered through
repeated rounds of in vitro selection or equivalently, SELEX
(systematic evolution of ligands by exponential enrichment),
to bind to various molecular targets such as small molecules,
proteins, nucleic acids, and even cells, tissues and organisms.
Aptamers are useful in biotechnological and therapeutic
applications as they offer molecular recognition propetties
that rival that of the commonly used antibodies. In addition to
their discriminate recognition, aptamers offer advantages
over antibodies as they can be engineered completely in a test
tube, are readily produced by chemical synthesis, possess
desirable storage properties, and elicit little or no immuno-
genicity in therapeutic applications. See Ellington, A. D. &
Szostak, J. W., 1990, “In vitro selection of RNA molecules
that bind specific ligands”, Nature 346 (6287): 818-22; Bock
et al., 1992, “Selection of single-stranded DNA molecules
that bind and inhibit human thrombin”, Nature 355 (6360):
564-6; Drabovich et al., 2006, “Selection of smart aptamers
by methods of kinetic capillary electrophoresis™, Anal Chem.
78 (9): 3171-8, all of which are incorporated herein by refer-
ence in their entireties. Aptamers useful within the invention
may be selected and/or prepared according to the teachings of
the art.

[0118] Reagent R2 may optionally further comprises a sur-
factant. In the case where Reagent R1 does not comprise a
surfactant, Reagent R2 comprises a surfactant. In the case
where the method does not use Reagent R1, Reagent R2
comprises a surfactant. In one embodiment, Reagent R2 com-
prises a non-ionic surfactant. In another embodiment, the
concentration of the surfactant in Reagent R2 affords a final
concentration of the surfactant in Solution S2 varying from
0.001 to about 10%. In yet another embodiment, the concen-
tration of the surfactant in Reagent R2 affords a final concen-
tration of the surfactant in Solution S2 varying from about
0.005 to about 1%. In yet another embodiment, the surfactant
is selected from the group consisting of POEs (polyoxyeth-
ylene) polymer, POPs (polyoxypropylene) polymer, POE-
POP block copolymer, PEG polymer, POE-POB block
copolymer, Brij® surfactant, Igepal® surfactant, Tween®
surfactant and Triton® surfactant.

[0119] Reagent R2 may optionally further comprise one or
more components selected from the group consisting of a
PEG polymer (“PEG”), dextran sulfate, a-cyclodextrin sul-
fate, EDTA, an azide salt and a divalent cation salt. The PEG
may comprise any commercially available polyethylene gly-
col polymer ranging in molecular weight from 200 to 520,
000. In one embodiment, the concentration of PEG in
Reagent R2 varies from about 0.1% to about 10%. In another
embodiment, the concentration of dextran sulfate in Reagent
R2 varies from about 0.1 g/I. to about 3.0 g/L. In another
embodiment, the concentration of a-cyclodextrin sulfate in
Reagent R2 varies from about 0.1 g/L to about 3.0 g/L. In yet
another embodiment, the concentration of the azide salt in
Reagent R2 varies from about 0.01% to about 0.1%. In yet
another embodiment, the azide salt is sodium azide. In yet
another embodiment, the concentration of EDTA in Reagent
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R2 varies from about 1 mM to about 50 mM. In yet another
embodiment, the concentration of the divalent cation in
Reagent R2 varies from about 1 mM to about 20 mM. In yet
another embodiment, the divalent cation is magnesium. In yet
another embodiment, the divalent cation salt is magnesium
chloride.

Solution S2

[0120] Solution S2may be incubated for a defined period of
time t2 and at a defined temperature T2 before the interaction
of the anti-apolipoprotein antibody with the apolipoprotein is
measured. The incubation time should be selected to allow
approximate equilibration of the antibody within the solution,
without causing unwanted sample degradation. One skilled in
the art may easily determine the optimal time and temperature
for this incubation by running parallel experiments with vary-
ing time and temperature values, and determining which
combinations of incubation temperature and incubation time
will provide a reproducible reading for the antibody binding
measurement. One skilled in the art may also easily recognize
that the optimal time and temperature for this incubation are
dependent on the lipoprotein and anti-apolipoprotein anti-
body used, as well as on the nature of the remaining compo-
nents contained in the second analysis solution. In one
embodiment of the invention, Solution 2 is incubated for
about 3 minutes. In another embodiment of the invention,
Solution 2 is incubated at about 37° C.

Analysis and Quantitation

[0121] Solution S2 may then be analyzed for binding of the
anti-apolipoprotein antibody with the apolipoprotein con-
tained therein. Any appropriate immunoassay to measure
such an interaction is useful in the invention. Immunoassays
are based on specific binding of an antibody to its antigen (in
this particular case, the apolipoprotein of interest that is avail-
able to interact with the antibody). Detecting the interaction
of the antibody with the antigen may be achieved using a
variety of methods, of which one of the most common is to
label either the antigen or antibody, and monitor the change in
environment of the label upon binding. The label may com-
prise an enzyme (wherein binding is monitored by enzyme
immunoassay or EIA), colloidal gold (wherein binding is
monitored by lateral flow assays), radioisotopes such as '*°1
radioimmunoassay (wherein binding is monitored by radio-
metric methods), magnetic labels (wherein binding is moni-
tored by magnetic immunoassay or MIA) or fluorescence.
Other techniques include, but are not limited to, agglutina-
tion, nephelometry, turbidimetry and Western Blot. All of
these methods are known to those of skill in the art. See e.g.
Harlow et al., 1988, “Antibodies: A Laboratory Manual”,
Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
N.Y.; Harlow et al., 1999, “Using Antibodies: A Laboratory
Manual, Cold Spring Harbor Laboratory Press”, Cold Spring
Harbor, N.Y.

[0122] Immunoassays may be divided into those that
involve non-labelled reagents and those that involve labelled
reagents. Immunoassays that involve labelled reagents are
divided into homogenous immunoassays and heterogeneous
immunoassays (the latter require an extra step to remove
unbound antibody or antigen from the site, usually using a
solid phase reagent).

[0123] Heterogeneous immunoassays may be competitive
or non-competitive. In a competitive immunoassay, the anti-
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gen in the unknown sample competes with labeled antigen to
bind with antibodies. The amount of labeled antigen bound to
the antibody site is then measured. In this method, the
response will be inversely proportional to the concentration
of antigen in the unknown, since a large response indicates
that there is little antigen in the unknown to compete with the
labeled antigen. In noncompetitive immunoassays, also
referred to as the “sandwich assay,” antigen in the unknown is
bound to the antibody site, then labeled antibody is bound to
the antigen. The amount of labeled antibody on the site is then
measured. Unlike the competitive method, the results of the
noncompetitive method are directly proportional to the con-
centration of the antigen, since the labeled antibody will not
bind if the antigen is not present in the unknown sample.
[0124] In certain embodiments, the immunoassay is
selected from the group consisting of immunoturbidimetry,
immunonephelometry, an ELISA assay, radioimmunoassay,
chemiluminescence immunoassay, immunofluorescence,
immunoprecipitation, immunoelectrophoresis, and flow
cytometry-based immunoassay.

[0125] One skilled in the art will recognize that optimiza-
tion studies may be easily performed to determine which
chemical reagents should be present in Reagent R1 and/or
Reagent R2 to allow for selective binding of the anti-apoli-
poprotein antibody to the apolipoprotein associated with the
lipoprotein of choice over the apolipoprotein associated with
other lipoproteins. The optimization studies may involve at
least two lipid sources. The first lipid source comprises the
apolipoprotein associated with the lipoprotein of choice, and
the second source comprises the apolipoprotein associated to
a lipoprotein that is not the lipoprotein of choice. The two
lipid sources are incubated with Reagents R1 and R2 of
differing compositions, as previously described, wherein
each composition of Reagent R1 or Reagent R2 comprises
varying concentrations of chemical reagents that may modu-
late the ability of the apolipoprotein of interest to bind to the
corresponding anti-apolipoprotein antibody. Non-limiting
examples of such chemical reagents are surfactants, non-
ionic surfactants, divalent cation salts, dextran salts, PEG,
a-cyclodextrin salts, EDTA, and azide salts. Following incu-
bations, an immunoassay is used to determine the degree of
antibody binding for each sample, and this information is
used to determine the compositions for Reagent R1 and
Reagent R2 that favor the binding of the antibody to the
apolipoprotein associated with the lipoprotein of choice over
the apolipoprotein associated with other lipoproteins. This
evaluation follows standard methodologies used in analytical
sciences and should not require unwarranted experimentation
from those skilled in the art.

[0126] In anon-limiting example, wherein the apolipopro-
tein of interest is apo B and the given lipoprotein is LDL, the
optimization studies are performed to identify compositions
of Reagent R1 and/or Reagent R2 that “block” the apo B
protein associated with non-LDL particles (non-LDL-apo B)
from binding to anti-apo B antibodies. In this example, add-
ing anti-apo B antibody to the treated sample leads to binding
of the antibody only to the apo B protein associated with LDL
particles (LDL-apo B). Therefore, the concentration of apo B
determined in the assay corresponds to the concentration of
LDL-apo B.

[0127] In another non-limiting example, wherein the apo-
lipoprotein of interest is apo B and the given lipoprotein is
LDL, the optimization studies are performed to identify com-
positions of Reagent R1 and/or Reagent R2 that “block™ the
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apo B protein associated with LDL particles (LDL-apo B)
from binding to anti-apo B antibodies. In this example, add-
ing anti-apo B antibody to the treated sample leads to binding
of the antibody only to the apo B protein associated with
non-IDL particles (non-L.DL-apo B). Therefore, the concen-
tration of apo B determined in the assay corresponds to the
non-I.DL-apo B concentration, and the LDL-apo B concen-
tration may be derived from the subtraction of the non-LDL-
apo B concentration from the total apo B concentration
(which may determined by an assay where the apo B from all
lipoprotein particles is free to interact with the anti-apo B
antibody, or any other published or known method to deter-
mine the total apo B concentration in a sample).

[0128] In yet another non-limiting example, wherein lipo-
protein is HDL and the apolipoprotein of interest is selected
from the group consisting of apo A-I, apo A-I1, apo A-1V, apo
A-V, apo C-1, apo C-II, apo C-III, apo C-IV and apo E, the
optimization studies are performed to identify compositions
of Reagent R1 and/or Reagent R2 that “block” the apolipo-
protein of interest associated with non-HDL particles (non-
HDL-apo B) from binding to anti-apolipoprotein antibodies.
In this example, adding anti-apolipoprotein antibody to the
treated sample leads to binding of the antibody only to the
apolipoprotein associated with HDL particles. Therefore, the
concentration of apolipoprotein of interest determined in the
assay corresponds to the HDL-apolipoprotein concentration.
[0129] The immunoassay used to detect the interaction of
the antibody with the apolipoprotein of interest may also be
used to quantitate the concentration of the apolipoprotein in
the sample. In a typical procedure included in the invention, a
series of standard solutions containing known concentrations
of the apolipoprotein of interest are prepared and analyzed by
an immunoassay. The readings obtained for each standard
solution are used to create a calibration curve. The unknown
sample is then analyzed by the same immunoassay and its
reading is compared to the standard curve in order to obtain a
corresponding concentration of the apolipoprotein of interest
in the sample. This concentration may be used to calculate the
actual concentration of the apolipoprotein of interest in the
biological fluid, taking into account the diluitions that the
biological sample was subjected to for the preparation of
Solution S2.

[0130] Use of the calibration curve, as described above,
allows the concentration of the apolipoprotein to be deter-
mined in the same units used to express the concentration of
the standard solutions. In some instances, the standard solu-
tions have their component concentrations identified in mass/
volume units (such as mg/dL units, for example). The con-
centration of the apolipoprotein of interest in the biological
sample, determined as mg/dL from the calibration curve, may
be converted to a concentration of moles/volume (such as
nmol/L) based on the molecular weight of the apolipoprotein
of interest. In the case where the apolipoprotein of interest is
apo B, the molecular weight used for calculations is about
512,000 Daltons.

[0131] The concentration of apolipoprotein determined in
the sample may be used to calculate the concentration of
corresponding lipoprotein, depending on how many apolipo-
protein molecules on average are contained in the lipoprotein.
When the apolipoprotein of interest is apo B and the lipopro-
tein is LDL, there is one molecule of apo B per LDL mol-
ecule, and therefore the concentration of LDL-apo B (in
molar-related units, such as nmole/L) is identical to that of
LDL (in molar-related units, such as nmole/L). When there is
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an average of “N” apolipoprotein molecules of interest per
lipoprotein, the concentration of lipoprotein (in molar-related
units, such as nmole/L) is 1/N of the value of the concentra-
tion of apolipoprotein (in molar-related units, such as nmole/
L).

[0132] As evident to those skilled in the art, the present
invention encompasses variations that are included within the
scope. As a non-limiting example, VLDL and HDL lipopro-
tein particles share a number of apolipoproteins, including
apolipoprotein A-1 (apo A-I), apolipoprotein A-II (apo A-IT),
apolipoprotein A-IV (apo A-IV), apolipoprotein A-V (apo
A-V), apolipoprotein C-I (apo C-I), apolipoprotein C-1I (apo
C-1I), apolipoprotein C-III (apo C-I1I), apolipoprotein C-IV
(apo C-1V), and apolipoprotein E (apo E). The compositions
of Reagent R1 and/or Reagent R2 that “block” VLDL-apo B
from binding to anti-apo B antibodies may also “block” other
VLDL-apolipoproteins (wherein the apolipoprotein is
selected from the group consisting of apo A-I, apo A-I1, apo
A-1V, apo A-V, apo C-1,apo C-II, apo C-1II, apo C-IV and apo
E) from binding to the corresponding anti-apolipoprotein
antibodies. In this case, such compositions of Reagent R1
and/or Reagent R2 may be used to promote selective binding
of such anti-apolipoprotein antibodies to HDL-apolipopro-
tein, and this may facilitate determination of HDL-specific
apolipoprotein concentrations directly.

[0133] The skilled artisan would appreciate, based on the
present disclosure, that a composition of the invention may be
modified based on the needs of a particular application. By
way of a non-limiting example, a particular surfactant may be
excluded from a particular analyte solution if the surfactant
has the potential to interfere with the assay or with one or
more other components of the analyte solution. Similarly, the
skilled artisan will know, based on the present disclosure, that
amethod of the invention may be modified based on the needs
ofaparticular application. By way of a non-limiting example,
the immunoassay may utilize an endpoint reaction, wherein
the concentration of apolipoprotein-antibody complex is
measured at equilibrium. By the way of another non-limiting
example, the immunoassay may measure the rate of forma-
tion of the apolipoprotein-antibody complex over a period of
time or at one or more time points.

[0134] The skilled artisan would further appreciate, based
upon the disclosures provided herein, that the invention is not
limited to any particular instrument, but rather the invention
encompasses a wide plethora of instruments as are known in
the art or to be developed in the future. That is, such instru-
ments for assessing the presence and/or level of a known
constituent of interest in a sample include, but are not limited
to, multi-channel chemistry analyzers and nephelometers
such as, for instance, the Hitachi, Integra and Cobas analyzers
from Roche Diagnostics (Indianapolis, Ind.), the Synchron,
UniCel and AU systems from Beckman Coulter (Fullerton,
Calif.), the Dimension, BN, IMS and Advia systems from
Siemens Healthcare Diagnostics (Deerfield, Ind.), the Aero-
set and Architect systems from Abbott Diagnostics (Abbott
Park, I11.), the Vitros system from Ortho Clinical Diagnostics
(Rochester, N.Y.), and the Polychem from Polymedco (Cort-
landt Manor, N.Y.). Thus, the skilled artisan would under-
stand, based upon the disclosure provided herein, that the
invention is not limited in any way to any particular instru-
ment, either known or to be developed. Such instruments,
including serum analyzers, hand-held devices, single test
devices, and the like, are well-known in the art and are not
discussed further herein.
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[0135] As will be understood by one of skill in the art, when
armed with the disclosure set forth herein, a set of reference
apolipoproteins or equivalents (also referred to as “calibra-
tion samples”) may be used to create a calibration curve for a
certain method and/or instrument. By way of a non-limiting
example, the set of reference apolipoproteins or equivalents
may be used in a two-point calibration assay. In another
embodiment of the invention, the set of reference apolipopro-
teins or equivalents may be used in a five- or six point cali-
bration assay. In one aspect, the set of reference apolipopro-
teins or equivalents may include as many or as few reference
points as determined to be necessary to establish a valid and
accurate reference curve.

[0136] Numerous calibration schemes may be used in the
clinical laboratory. Older methods, often manually per-
formed, employ several concentration levels throughout the
assay range and typically plot the instrumental response vet-
sus concentration or use linear regression to calculate patient
analyte values. These methods may still be used. However,
with the increasing use and availability of computer technol-
ogy, methods now often use one or two calibrator points to
achieve the same results. Quite often, the one or two set point
method incorporates a saline or distilled water blank as an
additional set point, this latter function being dictated by the
instrument or reagent manufacturer. For non-linear chemis-
tries, the traditional approach provides five or six levels of
calibrator, usually set in a non-linear fashion dictated by the
mathematical model used in the final calculation of patient
result. A more recent trend for non-linear chemistries is to use
one calibrator containing the highest concentration of analyte
measured in the assay. Using this method, the analytical sys-
tem is then directed to perform the necessary dilutions of this
high concentration value to generate the predetermined cali-
bration set points on the fly when the system calibrates the
analyte. A four- or five-parameter logit/log calibration curve
is typically used for automated immunoassays.

[0137] Therefore, in an aspect of the present invention,
there is provided a method that features the use of multiple
calibrator points in order to generate a reference curve. In one
embodiment, the method features the use of more than one
point. In another embodiment, one of the multiple points is a
zero point. In yet another embodiment, the zero point is not
included as one of the multiple points, but may be included
separately in a reference curve. In another embodiment, the
method features the use of a single calibration point, as
described in detail elsewhere herein. In yet another embodi-
ment, the method features the use of a zero point in addition
to a single calibration point.

[0138] By way of a series of non-limiting examples, the
method of the invention may use a reference curve based ona
single concentration for calibration, a reference curve based
on a single concentration plus a zero concentration point for
calibration, a reference curve based on at least two concen-
trations for calibration, or a reference curve based on at least
two concentrations plus a zero concentration point for cali-
bration. In yet another embodiment of the invention, the con-
centration of at least one calibration sample in a mixture
containing at least two calibration samples is known.

Kits

[0139] The invention includes various kits that comprise a
set of apolipoprotein standards or equivalent (“calibration
samples”), an applicator, and instructional materials that
describe use of the kit to perform the methods of the inven-
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tion. Although exemplary kits are described below, the con-
tents of other useful kits will be apparent to the skilled artisan
in light of the present disclosure. Each ofthese kits is included
within the invention.

[0140] In one embodiment, the invention includes a kit for
measuring the LDL-apo B concentration in a biological
sample of a subject. The kit comprises reagents that allow for
the determination of LDL-apo B in the presence of non-L.DL-
apo B. The kit further comprises an applicator and instruc-
tional material for the use of the kit.

[0141] Inanother embodiment, the invention includes a kit
for measuring the non-LDL-apo B concentration in a biologi-
cal sample of a subject. The kit comprises reagents that allow
for the determination of non-LDL-apo B in the presence of
LDL-apo B. The kit further comprises an applicator and
instructional material for the use of the kit

[0142] Inyetanother embodiment, the invention includes a
kit for measuring the concentration of a specific apolipopro-
tein bound to HDL in a biological sample of a subject. The kit
comprises reagents that allow for the determination of HDL-
apolipoprotein in the presence of non-HDL-apolipoprotein.
The kit further comprises an applicator and instructional
material for the use of the kit.

[0143] Thekit is used pursuant to the methods disclosed in
the invention. In one embodiment, the kit may be used to
determine the concentration of LDL-apo B in a biological
sample. This is because, as more fully disclosed elsewhere
herein, the data disclosed herein demonstrates that the
reagents of the invention “block” binding of anti-apo B anti-
body to non-LDL-apo B. This allows for the direct detection
and quantitation of LDL-apo B in the sample by the methods
described herein.

[0144] The kit further comprises an applicator useful for
administering the reagents for use in the relevant assay. The
particular applicator included in the kit will depend on, e.g.,
the method used to assay a lipid, as well as the particular
analyzer equipment used, and such applicators are well-
known in the art and may include, among other things, a
pipette, a syringe, adropper bottle, and the like. Moreover, the
kit comprises an instructional material for the use of the kit.
[0145] Thekit includes a kitcomprising Reagent R1 and/or
Reagent R2 and/or various reagents used to prepare Reagent
1 and/or Reagent 2 as disclosed elsewhere herein, including,
but not limited to, one or more surfactants, and one or more
biological buffers. The composition is provided in an appro-
priate amount as set forth elsewhere herein.

[0146] Further, the kit includes a kit comprising at least one
reference composition comprising a known value of a known
constituent, which may be an apolipoprotein, lipoprotein, a
derivative thereof or a fragment thereof Such kits may be used
to create a calibration curve for quantitation of the apolipo-
protein or lipoprotein. Thus, the invention encompasses a kit
comprising at least one reference composition. While the
invention is not limited to any particular set, certain combi-
nations of reference compositions are exemplified elsewhere
herein.

[0147] Further, the kit optionally comprises a lipoprotein,
apolipoprotein or equivalent, including, but not limited to,
total cholesterol, VL.DL, LDL, HDL, apo A, apo B, Lp(a) and
the like, and any combination thereof, as would be appreci-
ated by one skilled in the art based upon the disclosure pro-
vided herein.

Examples

[0148] The invention is now described with reference to the
following Examples. These Examples are provided for the
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purpose of illustration only, and the invention is not limited to
these Examples, but rather encompasses all variations thatare
evident as a result of the teachings provided herein.

Materials

[0149] Anti-human apolipoprotein B polyclonal antibody
(goat as host) was purchased from Midland Bioproducts,
Boone, Iowa. Block copolymer surfactants Pluronic® P-123,
[-121 and F-68, as well as all other surfactants, were pur-
chased from Sigma-Aldrich (St. Louis, Mo.).

[0150] Immunoturbidimetric experiments were performed
on a Roche Cobas Fara analyzer (Roche Diagnostic, India-
napolis, Ind.).

Example 1

Investigative Work Towards Development of a Method for
Measuring LDL-Apo B Concentration or LDL Particle Con-
centration in a Biological Fluid

[0151] Inorder to identify conditions under which the anti-
apo B antibody may bind preferentially to LDL-apo B over
non-LDL-apo B, experiments were performed using lipopro-
tein fractions isolated from a serum pool. Ultracentrifugation
was used to isolate chylomicrons, if present, and VLDL frac-
tions (d<1.006 g/mL.) from the LDL/HDL fraction (d>1.006
g/ml). Chylomicrons contribute relatively little apo B, espe-
cially in the fasting state, and HDL particles do not contain
apo B. Therefore, these fractions above may be characterized
as, respectively, “VLDL fraction” and “LDL fraction” for the
purpose of apo B analysis.

[0152] The ability of each fraction to interact with anti-apo
B antibody was evaluated using the Cobas Fara chemical
analyzer. In a typical procedure, each fraction (6 ul) was
mixed with 285 pL. of Reagent R1. The composition of
Reagent R1 was varied to investigate its influence on the
interaction of apo B with the antibody. For this investigation,
different block copolymer surfactants, other non-ionic detet-
gents or salts were used to prepare Reagent R1. Among the
block copolymer surfactants used in this investigation were
three POE-POP surfactants: Pluronic® P-123, L-121 and
F-68. Reagent R1 was prepared by diluting each surfactant to
a final concentration 0f0.05% (in the case of P-123 or L.-121),
or 0.4% (in the case of F-68), in PBS, pH 7.4.

[0153] The samples were loaded onto the analyzer, trans-
ferred to the analysis cuvettes, and incubated at about 37° C.
for about 5 minutes. The resulting solution was treated with
95 uL. of Reagent R2, prepared by diluting 1 part of anti-apo
B antiserum with 7.5 parts of 50 mM Tris base, pH 8.0. The
amount of apo B/anti-apo B antibody binding for each system
was measured using immunoturbidimetry, based on absor-
bance relative to PBS.

[0154] Theinfluence of various components in Reagent R1
on the apolipoprotein-antibody interaction is described
below. As summarized in Tables 4 and 5, each of the 3 sur-
factants analyzed exhibited the ability of inhibiting anti-apo B
antibody binding to VLDL-apo B over LDL-apo B. As
examples of typical formulations, an R1 solution comprising
0.8% POE-POP and 5% PEG in PBS allowed complete inhi-
bition of anti-apo B binding to VLDL particles, without alter-
ing binding of anti-apo B antibodies to LDL particles.
[0155] These experiments, the results of which are shown
in Tables 4 and 5, indicate that reagents such as dextran
sulfate, cyclodextrins and magnesium chloride, either alone
or in combination, had little effect on the binding of anti-apo



US 2010/0323376 Al
17

B antibody to VL.DL-apo B or LDL-apo B. This result is in
contrast to previously published reports (Sugiuchi, Clin.
Chem. 1998, 44:522; U.S. Pat. Nos. 5,888,827 and 6,794,
157) for direct LDL cholesterol measurement. Furthermore,
these reagents did not influence the binding selectivity of
anti-apo B antibody for VLDL-apo B or LDL-apo B in the
presence of POE-POP block copolymers. This result differs
from reports of assays for direct LDL cholesterol (LDL-C)
and HDL cholesterol (HDL-C) measurements. In such
reports, dextran sulfate, a-cyclodextrin sulfate and magne-
sium chloride were found to increase the selectivity that POE-
POP block copolymers impart to the reactivity of enzymes
used in cholesterol measurement (Sugiuchi, 1998, Clin.
Chem. 44:522).

TABLE 4

Reactivity of apo B antibodies with VLDL and DL fractions

VLDL RELATIVE LDL RELATIVE
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TABLE 5-continued

Effect of F-68 surfactant on reactivity of anti-apo B antibodies with
VLDL and LDL fractions

VLDL RELATIVE LDL RELATIVE

FORMULATION REACTION (%) REACTION (%)
5% PEG600 100 100
5% PEG600, 0.1% F-68 74 103
5% PEG600, 0.2% F-68 58 104
5% PEG600, 0.4% F-68 42 111
5% PEG600, 0.8% F-68 36 85

[0156] The data presented on Tables 4 and 5 also suggest
that the hydrophobicity of the detergent does not have a
significant effect on the relative reactivity of various formu-
lations. This observation differs from literature reports of
methods to measure lipoprotein-specific cholesterol or trig-
lycerides (Sugiuchi, 1998, Clin. Chem. 44:522, and Wieland,

FORMULATION REACTION (%)  REACTION (%) U.S. Pat. No. 6,991,913).
PBS 00 00 [0157] Polyethylene glycol is typically added to immu-
P.123 31 107 noassay reagents to accelerate the interaction of antigen and
P-123, DS, MgCl, 33 109 antibody (Ritchie, “The Foundations of Immunochemistry”,
P-123, aCDS, MgCl, 35 117 Chapter 5, In: “the Immunoassay Handbook”, 3™ Edition,
PEG 600 100 100 David Wild, ed., Elsevier, 2005, pp. 91-2).
PEG 600, P-123 34 108 _ . ..
PEG 600, P-123, DS, MgCl, 33 118 [0158] The data in Table 4 demonstrate that addition of
PEG 600, P-123, aCDS, MgCl, 33 110 PEG 600 or PEG 4000 does not influence the selectivity that
PBS 100 100 P-123 or L-121 imparts on antigen-antibody interactions for
EE DS, MeCl gi iéé LDL over VLDL, but in a subsequent experiment formula-
Lol aCngM§C12 31 109 tions with 0.05% P-123 and 0%, 3% or 5% PEG 4000 suggest
PEG 600 100 100 otherwise (FIG. 3). The addition of PEG 4000 enhanced the
PEG 600, L-121 77 121 recovery of LDL-apo B while inhibiting VLDL-apo B bind-
PEG 600, 1-121, DS, MgCl, & 108 ing. Similarly, the addition of PEG 600 or PEG 4000
PEG 600, L-121, aCDS, MgCl, 78 112 L . . .
PEG 4000 100 100 enhances the selectivity that F-68 imparts on the interaction
PEG 4000, L-121 85 116 of anti-apo B with LDL over VLDL (Table 4, and FIGS. 4-7).
ﬁgg 2‘888: gé? ;21 }2; [0159] Non-ionic detergents other than POE-POP block
PBS T 100 100 copolymers, such as Brij® 30, Brij® 700, Igepal® 630, and
aCDs 100 115 Tween® 20, were also found to inhibit reaction of anti-apo B
DS 101 115 antibody with VLDL, as shown in Table 6.
MgClL, 100 117
aCDs, MgCl, 107 132
DS, MgCl, 107 116 TABLE 6
Triton X-114, 0.1% 44 62
Triton X-114, 0.02% 45 103 Polyoxyethylene surfactants
Tween 20, 0.1% 0 68 i
Tween 20, 0.02% 61 106 VLDL RELATIVE
FORMULATION REACTION (%)
Final R1 concentrations for each reagent (if not indicated in Table 4): 0.05% P-123; 0.05%
L-121; 0.4%F-68; 2.7% PEG 600; 2.7% PEG 4000; 0.15 g/L Dextran Sulfate (DS); 0.14% PBS 100
a-cyclodextrin sulfate (xCDs); 4.2 mM magnesium chloride (MgCly) in PBS, pH 7.4, 0.6% Brij ® 30 49.3
0.6% Brij ® 700 36.6
0.8% Igepal ® 630 78.9
TABLE 5 0.4% Igepal ® 630 68.1
0.05% Tween ® 20 55.4
Effect of F-68 surfactant on reactivity of anti-apo B antibodies with PBS B 100
VLDL and LDL fractions 0.3% Brij ® 700 334
0.3% Brij ® 700, 3% PEG 4000 35.8
VLDL RELATIVE 1LDL RELATIVE 0.3% Brij ® 700, 0.05% Tween ® 20 33.8
FORMULATION REACTION (%) REACTION (%) 0.3% Brij ® 700, 0.9% F-68 30.4
PBS 100 100
0.1% F-68 77 99
0.2% F-68 60 99 Example 2
0.4% F-68 52 99
0.8% F-68 51 95 ) )
5% PEG 4000 100 100 Method for Measuring LDL-Apo B Concentration or LDL
5% PEG 4000, 0.1% F-68 67 162 Particle Concentration in a Biological Fluid
5% PEG 4000, 0.2% F-68 54 102 L . N
5% PEG 4000, 0.4% F-68 14 08 [0160] Based on the optimization experiments described in
5% PEG 4000, 0.8% F-68 27 9% Example 1, three Reagent R1 formulations were selected for

further study.
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Reagent R1

[0161] Formulation 1: Pluronic® F-68 (0.5%); PEG 4000
(2.5%); PBS buffer, pH 7.4.
[0162] Formulation 2: Brij® 700 (0.005%); PEG 8000
(3%); PBS buffer, pH 7.4
[0163] Formulation 3: Pluronic® F-127 (0.01%); PEG
8000 (5%), PBS Buffer, pH 7.4
[0164] In a typical experiment, the assay was set up on a
Cobas Fara analyzer using 6 pL. sample of biological fluid,
285 uL, of Reagent R1 (selected from one of the three formu-
lations listed above), and 95 uL, of Reagent R2. Reagent R2
consisted of a 1 part of apo B antiserum (Midland Bioprod-
ucts, Boone Iowa) diluted in 7.5 parts of 50 mM Tris base, pH
8.0. The biological sample was added to Reagent R1 and
incubated at about 37° C. for about 5 minutes. After the
“blank” absorbance measurement, Reagent R2 was added.
About three minutes after Reagent R2 addition, the final
reading was performed.
[0165] A four parameter log-logit calibration curve was
prepared using c.f.a.s. lipid calibrators from Roche (India-
napolis, Ind.) using a serial dilution to give calibrator values
of 232, 116, and 58 mg/dL., along with a normal saline zero
calibrator. C.f.a.s. lipid calibrator is made from lyophilized
human serum. Therefore, it is assumed to contain both VLDL
and LDL apo B. This could in principle reduce the accuracy of
measurement of LDL-apo B concentration, but the results of
this experiment still demonstrate that the assays inhibit the
reaction of VL.DL-apo B with anti-apo B antibodies.
[0166] The different samples (VLDL fraction, LDL frac-
tion and whole serum) were analyzed using the method
described above and the results are shown in Table 7. Using
the calibrator concentrations given above, the lipoprotein
concentrations are provided in mg/dl units, which may be
converted to nmole/1 by multiplying by a factor 0f 19.5, based
on a molecular weight of 512,000 for apo B (Knott et al.,
1986, Nature 323:734-38; Chen et al., 1986, J. Biol. Chem.
261:12918-21; Law et al., 1986, Proc. Natl. Acad. Sci. USA
83:8142-46).
[0167] The results indicate that, for the three Reagents R1
used, the interaction of anti-apo B with VLDL was inhibited,
while the interaction of anti-apo B with LDL was largely
undisturbed.

TABLE 7

Quantitation of lipid fractions.

ReagentR1,
Formulation 1

ReagentR1,
Formulation 2

Reagent R1,
Formulation 3

Sample concentration determined, nmole/L (mg/dL)

VLDL 0 (0.0) 8 (0.4) 4(0.2)

(d <1.006 g/mL)

LDL 1539 (78.9) 1835 (94.1) 1712 (87.8)

(d >1.006 g/mL)

Serum 1778 (91.2) 1913 (98.1) 1882 (96.5)
Example 3

Assay Performance

[0168] Studies were performed to determine within-run
and total precision, limit of detection, limit of quantitation,
and linearity. Institutional review board (IRB) approval was
obtained, and sera were obtained from volunteers who pro-
vided informed consent. Enough serum was available to sepa-
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rate VLDL and LDL by ultracentrifugation in 19 subjects.
The LDL-apoB assay was calibrated with the WHO/IFCC
SP3-08 reference material. This provided a reasonably accu-
rate standard; however, the reference material is a stabilized
serum pool that contains some VLDL.

[0169] Data were collected on the Roche Cobas Fara ana-
lyzer as previously described, with the exception that 0.5 g/L
dextran sulfate and 2 mM magnesium chloride were added to
the R1 formulation, along with 0.6% Pluronic F-68. Within-
run imprecision, assessed with three levels of QC material
(52,107, and 124 mg/dL), was 3.4%, 3.1, and 1.8%, respec-
tively. Total imprecision, determined by measuring the same
three levels of QC material in duplicate twice per day for 20
days, with four recalibration cycles, was 10.1%, 6.6%, and
6.0% for the low, medium, and high QC, respectively. The
limit of detection, assessed with both normal saline and HDL
supernatant (apoB particles removed from serum by precipi-
tation with dextran sulfate-magnesium chloride) was 25
mg/dL (488 nmole/1). The limit of quantitation, defined as the
concentration associated with 20% imprecision, was also <25
mg/dL. Linearity, assessed by linear regression of observed
(y) and expected (x) concentrations derived from dilution of
concentrated LDL, extended from about 30-183 mg/dL (FIG.
8). The measured values are listed in Table 8.

TABLE 8
Level Mean (mg/dL) Expected (mg/dL) Bias (mg/dL)
1 359 30.0 5.9
2 55.3 35.5 -0.2
3 76.9 80.9 -4.1
4 101.6 106.4 -4.8
5 130.6 131.8 -13
6 155.9 157.3 -14
7 188.5 182.7 5.8

[0170] ApoBinthe VLDL fraction 0f19 serum specimens,
separated by ultracentrifugation, was also measured. Unlike
initial studies using a serum pool, the addition of a small
amount of dextran sulfate (0.5 g/I.) and magnesium chloride
(2.0 mM) improved the selectivity of the antiserum for LDL
in most serum samples, especially those with elevated trig-
lycerides. This was observed by Sugiuchi et al. for the direct
LDL cholesterol assay, as well (Clin Chem 1998, 44:522-
531) (Table 9). The assay was modified by increasing the
sample: reagent volume ratio to increase low-end sensitivity
and provide a limit of detection<1.0 mg/dL. Mean*SD con-
centration for VLDL-apo B measured with total apoB assay
was 10.4+11.8. The mean VLDL-apo B concentration mea-
sured with the LDL-P assay was 1.123.5; indicating that the
LDL-P reagent had successfully blocked binding of VLDL-
apoB with the antiserum (Table 9). The exception was speci-
men 17, which had a triglyceride concentration of 632 mg/dL.

TABLE 9

VLDL-apoB measured with a total apoB assay and
with the LDL-apoB (LDL-P) assay

Total LDL-P
D TRIG APOB 1LDL-P (+DS/MgClL,)
1 141 4.6 1.4 0.1
2 160 4.6 2.1 0.3
3 38 44 0.1 0.0
4 208 14.1 23 1.0
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TABLE 9-continued TABLE 9-continued
VLDL-apoB measured with a total apoB assay and VLDL-appB measured with a total apoB assay and
with the LDL-apoB (LDL-P) assay with the LDL-apoB (LDL-P) assay
Total LDL-P Total LDL-P

ID TRIG APOB LDL-P (+DS/MgCL) ID TRIG APOB LDL-P (+DS/MgCL)

< 19 151 69 0.9 0.1

5 50 9.1 0.1 0.1 -

s 1 196 1 o1 Mean = SD 104118 31:74 11£35

7 158 19 1.2 0.2

8 174 10.5 2.0 0.2

0 111 123 07 0.0 INCORPORATION BY REFERENCE
10 173 9.6 2.2 0.4 [0171] The disclosures of each and every patent, patent
11 111 1.8 0.4 0.2 application, and publication cited herein are hereby incorpo-
12 282 10.1 5.7 13 rated herein by reference in their entirety.
13 177 7.7 1.5 0.3 [0172] While the invention has been disclosed with refer-
14 70 21 0.1 0.0 ence to specific embodiments, it is apparent that other
15 25 0.8 0.1 0.0 embodiments and variations of this invention may be devised
16 160 10.3 1.4 0.2 by others skilled in the art without departing from the true
17 632 54.6 33.0 15.5 spirit and scope of the invention. The appended claims are
18 256 13.2 2.6 0.8 intended to be construed to include all such embodiments and

equivalent variations. claims

SEQUENCE LISTING

«<160> NUMBER OF SEQ ID NOS: 10

«<210> SEQ ID NO 1

«<211> LENGTH: 42645

«212> TYPE: DNA

<213> ORGANISM: Homo sapiens

«<400> SEQUENCE: 1

attcccaceg ggacctgegyg ggctgagtge cctteteggt

cccagecagce

cagggcegeg aggccgaggce caggccgeay

agctggegat ggacccgeeg aggcccgoge tgetggeget

tgctgctget getggeggge gccagggecg gtgagtgege

gggagcggga gggageegge ggcacgaggt tggecgggge

ggagggcagce

cacagggtcce agggcgagtg gggggattgg

ggctcaggat ggggggcegeg ggatggaggg gcetgaggagg

cctectgaaa ggtgaaacct gtgeeggtgg tcccectgte

aagacgtggg aagctcacag atttctttet cctgtcttac

atgtcagcct ggtctgtcca agtaaggcat ctgegcatgg

ccegtgeact

ctectacace cgggtccctyg agggcecteec

catcgtggtyg tgccttgcte tgaccccagg aagcaagtte

caagggatgce

caactctctt ctacctggec ttetgttety

ggcgggggay ggaagggatt gtcetcteege tggectgtge

tgteotgttt

ctttaacctt

atcagtgact agtcattgat tcgaageaty

tgtgaagaaa tcgaacctec acccecttec

gttaaaggaa ctggcctcca agcgcgacce tgtgtgetgg

atggggcagc

accgccatcet agtggcegte tgtcatcact

cccaggagec gecccacege
gctggegety cctgegetge
ggccgetety cgggcgcaga
agcctgggec taggccagag
accagctggc ggcccctgca
gggtctcegy agectgecte
gggcectage acccgetggg
agaagaggaa atgctggaaa
ggcgtggaag ggcgeccage
actctacagg gctgagatgg
cctgagecte tgcccacacc
tcccaaaagt tcagectggyg
acactttgaa gaaacatcac
tgagggtgag gaaatactga
tatttacctg acccectgggg
agccgcgggg cggacttetg

gcagctggac tcaggaccca

tgctgeceget gaggagcccg 60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080
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gatgttcttt ttcttcaatt gttcagaaaa ttcctctcaa ctacagtgga aacctccaga 1140
aattcttttc taggagtttg ttaagttagt tacgcttaat gcttaatgaa ctttgcctta 1200
agtatttggt agtcttagag tcacggaatt acggcgtgtt caagctaaaa aagcattaga 1260
gatagtacta tttgcgtaat gttgtcatct cttaatttgc cagagggtct ctcatgcaga 1320
ttttctgage cccattactt gacacttgtc actceccttee ctgtgectca gatgagatat 1380
tcaagacatg ccagccaatt taaacattag cctcagcaaa aacataatgg agaagtcaaa 1440
tctataaagg aaaattaagt ataaagtcaa ttaaaaaata atttgagttg aattaccatt 1500
tttaattcte tatgeccactg cccctctetg cccagaattg gctgtecttg ggagagetat 1560
ttctgctatg tggctgacgt atttctccce acgttagaag atgcgacccg attcaagcac 1620
ctccggaagt acacatacaa ctatgaggct gagagttcca gtggagtcce tgggactget 1680
gattcaagaa gtgccaccag gatcaactgc aaggtatgga ggatgcaggc aggagggacc 1740
tagagcccac agcetttecce cageectgtt ccagegggeg cccaacacgce gacctteccyg 1800
gagggtgtgt actgagcaaa cgcagaacat cccagaactg ttgtaatctg atcaaagcac 1860
tgggactttyg cctetgtttyg taagtcagee acattgetga gatgtggtet geccccacca 1920
aatttcgcaa gtcagaagta ttttcccgtt aacttcccag atgcaatagg aatccatgat 1980
ctagattage ageagtgtgg gtetgtagat ttceagegtga gagaggecca gtaggtgage 2040
tatgggagge aggcaacteg gaategcact gtgaaatgea gtttttataa tttaagtcaa 2100
acagaatcetyg ttgctgaaaa atgaatggaa agaagaaaaa aatataaaca tacagtttgt 2160
tctaaaataa aactttgett attattgaga ctggttgtac tcatgttaca tacatgtgga 2220
gcagatetac aggctgetat tggggtttgyg gtggggaaga gaagtcaage tgageagtcea 2280
cettttttta gagagtaceg tagetettgt atgtgetgte caatatggta gacatgagee 2340
acattggget atttaaatgg aatgaaatta aaaattcata ttegttgtceca cattagetge 2400
atttcaactg ctcaacagec accctggceta ctggetccca tattgaacag cacacatgta 2460
caacatttet ataaagttat ttgaatagtg ctggataata agtaggaatce cgttgaaact 2520
ccagctatat gcaaagcetcet aaataggccce taatagatat aaccagtttt ttgggtgaca 2580
ttaaggagac atttgectgtg gaaacgaagg atggcecctet tectgettte tgtttttett 2640
cttcacttte actectagte tgcagegett ctatttaace acagetcettt ataattaaag 2700
tgagtaactt tagaaccaat aaaaggacat cctecttcee atgectaggg gcaaacttaa 2760
gaaatgtgtt acccgggagyg gggaaaacgt cagcaatagyg actaagtcta ggttggtgea 2820
cagagaacce aggaggcatg ttgataagge atgtggtgtt gaggegcagg cagtggtgtt 2880
cccagcacca tteeetttgg tgetetgatt agagattaag cectgggett caggggecac 2940
ctetecattet tgatagacaa cctcaatget ctgetacccet gaattetcag gttgagetgg 3000
aggttceecca getcectgeage ttcatcctga agaccageca gtgcacectg aaagaggtgt 3060
atggcttcaa cecctgaggge aaagecttge tgaagaaaac caagaactcet gaggagtttg 3120
ctgcagccat gtccaggtaa gtcatgttgt acatgagcac acgcatgtgt gtgtgtecege 3180
tgaggtatga acttgtgtgt ttgcaccagg cacggatgtg actgtaagta tttgtattece 3240
gtatccatcyg tggatcaggg aattactgag ttttcacaat catcaaaaag agagaagcat 3300

tagttaacct tccctagtta ggttecttta attatcattt tcatgtgttt ctaaaaatct 3360
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catgctttaa acttcttgag attataaaac tgagatgctt tgtttaaaca agtgaattct 3420
tatttaaaga actagtcaag actagtgctt ggtggtcttt ggtgtggggt cccagaggca 3480
ctggetgetg tggecggcac atggegggge agggtcetgtt caccgcaggg cagaggagca 3540
ccaaggctte ggtggctcece cctectagge tggcattcag ccactgcacg ctgatcggece 3600
actgcagctg catctctget gactggtcag ggcccatgtce gcacccattg taaatatttt 3660
caacatcacc cctgectcat cctcaatcac agtttgtagg gtcctaggtg tgtatgaata 3720
caggcaggat agagttgtta acttggtagc atcagaaaac tctgtctgta ttagtctgtt 3780
ttcatgctge tgataaagac atacctgaga ctgggcaatt tacaaaagaa aggtttattg 3840
gactcacagt tccacgtggc tggggaggtc tcacaatcat ggcggaaggt gagggacagc 3900
aagtcacatc ttatgtagat ggtggctggc aaagagagct tgtgcagaga aactcctgtt 3960
tttagaacca tcagatctcc cgacacccat ctgcaatcac gagaacagca cgggaaagac 4020
ctgcccccat gattcaatca ccteccccceg ggtecectcece acaacacgtg ggaattatga 4080
gagctacgag acgaaatttg ggtggggacg cagagccaaa ccatatcacc atccttgccce 4140
atttttcagt tttgctaaac attagattca gatgecagte ctttettgee aaaatagget 4200
gtgaggctte tttctttect atgctttatt ttctccaaga cttaactgta tatgagggag 4260
aggggtatgy tggcaggagg asagagtggt ttattttttyg gtecttggte ttetecaaat 4320
acagaagaga ctectgttet tgaaaaggag ggetttecat gtttgeatet tcatgacttt 4380
aactgtettt tttaaaaatt gacatacaat aattatacat atttattgag aacatagtga 4440
tattttgata catgtaatgt atggtgatca gatcagagta attagcatac ccatcatcte 4500
aaacatttat catttetteg tgttgggaac tttetgagag agtgtagget gtgggagata 4560
agtcegteac cttttectee tgatgtaace agagtggetyg cagecaggte ctcagaaact 4620
cagagagtac ccagtgggaa atccctaaga ccaaagtcag catgggette agecatggee 4680
tgacaccata caaaagaatg actgtccaac aagtgtatga aaataagctc caattcactg 4740
gtagtcaaga aatgcgaatt aatgtaacaa caagatattt atctgetttt acccatcata 4800
ctgcaaaact ggaaaacagt gatagcacct gttgetggeca ggccagtgag gaaaagtgtg 4860
ctgtectgag ctgetggtgg asacgagage catcaggcaa tatctactgt aatttaaaat 4920
acttaatacc ctttgacaca gatattttag tctttgggac tctageccat gaaaataaaa 4980
gcagtaatgt gtgaagatag gcacataagg atgtttgttt tggtattgtt tgtgtggttt 5040
aaaaaaaatc cagaaagaga gagggcaaat gecatcaaat ggggcaatgt gtgaataaat 5100
tatatttage catggaatgg aatgttctge atgcagettt taaaaaaatc tgttagaget 5160
gtaccaagty actcagaagg atttttgtga agtataatta agtgagaaaa acaagataaa 5220
agtatgcata atacaatgecc acttgtataa aacaaacaat ggcaaaatct ttgtatgact 5280
ctgtttgcac tcacccatgt ttacagagga ttgtatgagt gtgcagaaac aaatggaaca 5340
accacteggg tgtecegtatg gggaggatgg gcaaagagac tgatatgggt ggagaacaga 5400
gcagggctgg atgagccaag caaaaaaagt taaaacacag ctggacctgg tggctcatge 5460
ctgtagtccee agcactttgg gaggecgagg agggagaatc acctgaggte aggagtttga 5520
gaccagcctyg gccaacatgg tgaaaactgt ctctactaaa aatacaaaaa ttagetgggt 5580

gtgatggcac atgccagtag tcctagetac tccggagget gaggcaggag aatcacttga 5640
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tceccaggagg tggaggttge agtgagctga ggttgegcca ttgcactcca gccegggega 5700
ccgagecgaga ctcecatttca aaaaaagaaa aagaaaaaag aaaaaaagaa aaaaaaagaa 5760
tcaccaaaac ttatgtatat gtgcatactt ttttgaaaat gtatgtctat gtgtagctat 5820
attctatatt tacaaataaa tgatgtcaga agaacaattg gttaaaaaaa tatgagaaaa 5880
gaaacttcag tgccacccag cttacttcca gcaagttgta atggagaagg acatttccegt 5940
gaccatccte tctctgggac aggtatgage tcaagctgge cattccagaa gggaagcagg 6000
ttttccttta ccecggagaaa gatgaaccta cttacatcct gaacatcaag aggggcatca 6060
tttctgccet cctggttcec ccagagacag aagaagccaa gcaagtgttg tttctggtga 6120
ggatttagaa agctgatagc agtggccctt gaaactcatc ttcatgtgtt agagaccagt 6180
cctaccatat acaaagcaga tcactgagtc agctccatga ctagttacat aggaagccct 6240
ggattggegt gaaatactgg tgcccgaggt tectcecctgece ccttaggetce actgacagat 6300
catcccaage aggcttatca ggttgggtct aattttaaaa cagtcattga ggagtcctgg 6360
ccaccccacce cctgettttg tttgatgett cacctgtgtt tgctgggtta tggtgtacac 6420
agtaaatcet gtgtgtattt taaacaccaa aaataatggg atcetgttget ggtetetttt 6480
acgaatttca ggtttcactg tgagacagaa ttcatttcac ctcagtccca tgagcacttt 6540
tgtgtgttet aattteteta cgacaccata atgggagaag acaccgatge aacctgegga 6600
ggeetttety cagacccace tttaactggt tttetetete ccaacttggyg ctggecagge 6660
actagcaaga ccacactetyg cataggaaga aaaagaaagt cccteccaaa getagattece 6720
ttetgetttt tetttecacga tecccaccee atecctecca agtacccaag gatgttgece 6780
gtgttgaata catgtggttyg catcttette ctecatagga taccgtgtat ggaaactget 6840
ccactcactt taccgtcaag acgaggaagg gcaatgtgge aacagaaata tccactgaaa 6900
gagacctyggy geagtgtgat cgettcecaage ccatcegeac aggcatcage ccacttgete 6960
tcatcaaagg catggtaagt cccatgtcag cactgtegtg cacagcaagg agcatcctet 7020
tattaataca attccagaac ttttgagcta gtgggeaccet ttgaggacag cctgeectygy 7080
ctgtttttta tacagactag agataggacc ctgagcagge acgggaaggt ctgcccaggce 7140
ttcacggect gggatcagtt gagccaagge ttgagtcagg ctecteccte ccageccaga 7200
getetgtett tectectgte cttetgtecac tggecaccaaa ctgectcetaa tcetceatcact 7260
tgagagtaat gactactcac ctctgagaag gttecgggga tggatgtagg gcagcaaaac 7320
caccttetgt tettttetge acaaggacte cttgtgecag ctccaagect ctggectttyg 7380
aagaagtcce aagacctgtg ttetececeet cteectecate ccatgaagtg gagtgactta 7440
gagtgctceca gettettgte cttceccaccee cagtaccacce ctgaccaaac atggececcac 7500
tgeccaccegge ctggagcace ctctectete tgttaactgg ggccatggag caccatatta 7560
cctgagectg cectgaccecet gcaacatett cecctgatatg agecccagece tgtetcecagtyg 7620
aacatgaata acttgggcaa tcactgtcat getgggeget gttectggte attgtectta 7680
gggttgaaaa cagggagtct gatgaccatg agtgccacayg tcagaagagg ataatgcact 7740
ggcttagggy tcttttetga gcatctgetg tttgctcaac cccactetgg gcagcaccaa 7800
ggaagggaca gtggcagatg aaccatggac cttccectca ggatgettec agtctaatge 7860

aggagccagg tcaataaagt atacgtggta tactcaataa ggtgataagce tgaacagtgce 7920
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agacaagaag tcctgggcct gaccaggaag gagaaagaat tattcatgta gctcageggg 7980
caacatttca tggaagatgt ggagcaggaa cccaaaaaat gcaaagaata tgtaaatgaa 8040
agagacatgt aagaatgggc ttttgggcaa agaaaagtta ctgagcaggt gtgtgagggg 8100
ctatgtggtg ggatgggcat gtggaggata caaagtttag acattgtcca gtgagggtgg 8160
aaaaagagga gtctacagct tgactcagct ttggggatgc cgacttgttg cacccectgg 8220
tctaaatgtc aagtacccag ttatcttctt tctctgagtt tatctagtgg tacaggactce 8280
ctgctcectt ctaccttgaa ggtaaatgct tttaacagaa gatacaggga ctgatcaaaa 8340
tgctcgtete caatctcecttt catagacccg ccccttgtca actctgatca gcagcagceca 8400
gtcctgtecag tacacactgg acgctaagag gaagcatgtg gcagaagcca tctgcaagga 8460
gcaacacctc ttecctgectt tcetcctacaa gtaggtcatg tgatgcaccce ctgatttgte 8520
atttaatggg tcagtgtgaa ctgaacactt ctcaagtgct ctgttccagg caaacctgtg 8580
cctgggaggg aggaatggag agggataaaa tgccgcccct ccctgtecce ctttttaage 8640
gaacaggcca tttggcagaa aagtcctagg catgcaaaac aatccaagac caacaaaaga 8700
tatctaagac ccattettta agggetgtag atccagaaaa cctgaggate actgecagggt 8760
accctggtta gaaaaggttt catggaagat ttgggatact gactggaaac ttgtgtatcc 8820
aaatccactt tgaaaactga taatcaatga atatatattg agtaactgece atattettgg 8880
ctetatgttyg tggaagatac gaaagaattt tgagacattg cactagttee tacctetgge 8940
cactccagac tagtggagag tataaggcac gecatgtettt ttgatgggag gataactage 9000
gtgaccagga agaggtggat gttattcatt cagggccaac aatggcetgga tttacccaty 9060
ctttgaaaga tgggcaggac ttgggtagat gcagagacag ggaaaacctt caacatggaa 9120
agaatagtat gttctggeca tcecegtgacat ggtgtgette cttggttace aggaataagt 9180
atgggatggt agcacaagtg acacagactt tgaaacttga agacacacca aagatcaaca 9240
geecgettett tggtgaaggt aagagtttet gtccacatag ttgetggaaa atctactcaa 9300
gatgtgecta tcatggetta gecacttget gagecctgtt aaatgtetge tgactaacaa 9360
gtgatacaga cactggtgtt ctggctacct ctagtgagaa agcaaactca tttcatgatg 9420
tcaagttgca atggcataaa ggaaaagaag ttcccaaage tacttaggca tttgtaaata 9480
gaaaactgga atcctaagtt taacatgaca tatttgatag aactgacatc acccatccetyg 9540
tgataagatc cagagectgte ccagacgagg tggaccaagt gggagagaac cttcagagte 9600
tggccagata gtaacctcag gagtcagtet ttagaggtag aaggaactct aacaatctca 9660
agtccaacce ttacccagta ttgtattgta tttatatcetg tccaaattcec ttettgtaca 9720
ttacctecatt gtecctttttg ctcatagcaa cctgtgatgt caggtggtag agatgtgatt 9780
ttatacctat tctacagagg agacagtgac acagagaggc ttagagtttg atgtagtcaa 9840
ggccgcagaa tattagaggg gggaaaataa gtgccaggtt gtaatctaag ccaggactat 9900
tctcattaca ccacatttec atgatgactt ttacctetet tectggecata ggtcacagta 9960
ggtggtggay aggatacaaa agtgtctcce ctccccacaa getgetggta gacccaatta 10020
gaagaaatgyg tgataagcac ccatgtgcct ggtcccagtt gtaaccatgt caacagtage 10080
acctectecac caattatttc aagctaaggg taacctgatg atagactcag acaagtctgg 10140

attccacttt agctctacct cttagaccct gagagctctt gggaaaccta agttgetcat 10200
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ctctgggtca cacttecteca tctectgggte tcatctettt gtctcatcte tgggactcag 10260
agctgagatc cagggatgag caatttacat ggcccaaaaa ctctgtgggt ctcagaagca 10320
gggctgaatt tatcattaaa ttgaacaata atgccacccc acagggatag gatgatgagt 10380
cagtgaaaac aagtcaatca cctatggcag agccagatct agcaggcatt gaatacagga 10440
tagtttcttt cccttttcec ctgtgctgat actccacaat ttccagettc cagtagacaa 10500
agatatggtt gagatgaaga aagctagagt tcctttgaca ctttccatct tccaggtact 10560
aagaagatgg gcctcgcatt tgagagcacc aaatccacat cacctccaaa gcaggccgaa 10620
gctgttttga agactctcca ggaactgaaa aaactaacca tctctgagca aaatatccag 10680
agagctaatc tcttcaataa gctggttact gagctgagag gcctcagtga tgaagcagtc 10740
acatctctcet tgccacaget gattgaggtg tccaggtatc taatggttac agctcaactt 10800
tttataaaac tgatggtaac tgactgaact ttcaaacctt ggccaaatgg agaatctcag 10860
ggaccatttg gatatcaatc cagttaatca attagtcaat cagttcatga ttgctggata 10920
gagaactatc agctgctgcg ctgagttcca tgaaacacac acgcgcatac tgtgttcaag 10980
geagcetatgt atttgtgtgt taaaacagaa ggagaatagt tcecacattt tgatgggtaa 11040
cttttaattc ctaggtctat tgcaggtgct ctccagaagec ttataggctg gtggagagag 11100
aactcagacg aaaaatataa tatgatttet ctaccettea aggcactgge tttaagtget 11160
atgaaggtga gagaagggac tgaggccagg aatgagacce agctaatgtt ggecaggecat 11220
attetgtgtyg ctggecaaag gactgtgata acagtettet tgttgetaca gatccacagt 11280
ceectettgyg aacttttete gattgggett cttetgtggyg taatattecet aaggaaagea 11340
tecatggttet gagetecaag ttgggttttg aagttagatt tgaatagtga atgaggtgat 11400
taagggcetet cctggcagag gacacaccat gagcaatatt ttatgtgecce tgaaggtggt 11460
ctgtataact ttatcecatgt ctttettete agecccatcea ctttacaage cttggttcag 11520
tgtggacage ctcagtgcte cactcacatce cteccagtgge tgaaacgtgt gcatgecaac 11580
ceecttetga tagatgtggt cacctacctg gtggecctga teccegagece ctecageacag 11640
cagctgegag agatcttcaa catggcgagg gatcagegca gccgagecac cttgtatgeg 11700
ctgageccacg cggtcaacaa gtgagtttece acactgtatt tctectecta ggagcagagg 11760
aacatcttge acctetgtge atctctgtat taaaactgaa ccccteette cactttcaaa 11820
ctetgetect tactettgtg ttttttettg atcatttttyg gggtaatgac ttgaaataag 11880
aaatcagcaa acacaaattg aatttttaaa aatattttct ctacattata ttataaaagt 11940
ttttgaacat agcaaagttg acagaatttc acagggaaaa cccctagaaa accagctate 12000
tecctactatt taagtgttat tatatttget ttatcacata tacatccatc cattaattca 12060
tettatttte tgaagcattt caaagtaaat tgcaaacatc aacacacttt ccectaagta 12120
ttacagcttg catattatta acttcagttc aatattagtt agcagttttt tecctetgaat 12180
ttttttgttt gtttgttttg tttttttttyg ttgttgttgt ttttttgaga tggtctcact 12240
gtgtcaccca ggctggagtg cagtgatgca gtcacggcete actgaagcecet caaattectg 12300
ggctgaagty atcctcecac ctcagectee tgagtagetyg ggaccacagg tgcatgetac 12360
catgccetgg ctaatttttg tattettggt agatacaggg tttcaccatg ttgctcagge 12420

tagcaggttt ttcctttgat gaaatttttt ggectttttet tttttacatt tttatataaa 12480
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tttatgtgga acaagtgtaa ttttgttaca tgaatagatt gtgcagtagt taagtcaggg 12540
ctttcagggt atccatcacc cagacaacat atagtgtacc cactaagtaa tttctcacca 12600
tccatctece tccacttcca caccttectga gtctcaattg tctatcattc cacacactat 12660
gtccttgtgt gcacattatt tcactcccac ttataaatga caacacgcaa tatttgtett 12720
tctgtgactg tcctgtttca cttaagacaa tgacctccag ttccatccat gttgectgcaa 12780
atgacatgat tttattcttt ttatggccga atagtatttt attgcctata catttcacat 12840
ttttaatcca atcgtccatt gatagacact taggttgatt ccatgtcttt gctattgtga 12900
atagtgctgt gataaacata tgggtgcagg tttcctttgg atataatgat ttcttttect 12960
ttaggtatat acccagtaat gggattgttg gatttattgg tagttctatt tttagttctt 13020
tgagaaatct ctgtattgtt ttccatagtg gttgtactta tttacaatcc catcaacagt 13080
gattaactgt ttccttttct ctgtatcctc accaacaact gttatttttt gtcttttgaa 13140
taatggccct cctgactctt gtaagatgtt atctcattgt ggttttaatt tacatttctc 13200
taatgattag taatgttatg cattttttca tatgcctatt gccatttgta tgtcttettt 13260
tgaaaaaaat gtctattcat gtcctttgee tactttttaa tgggattatt tgggggattt 13320
ttttgttgag ttgtttgaat tgcttgtaca ttccggatat tagtacccca ttggatgaat 13380
agtttgcaaa tattttetee cattetgcag gttaccaccee tgttgattat ttgttttact 13440
gtgcagaaac tttttacttt aattaagtte tatttgteta ttttttgttt ttgttgtett 13500
tgectttgag gtettattea cgaattettt gtetaggcca atgtecagag aagttttece 13560
taggttttet tettgecattt ttatagtete aggtettata tttaagtett tgatccatet 13620
tgagttgatt tttttatatg gtgacagata ggagtccagt tttattette tgecatatgge 13680
aatccatett teccageace acttattgaa aagggtgtece tttecctagt gtatgttttt 13740
gtcaatttty tcaaagatcce gttgactgta agtatgtgac tttatttetyg ggttecagtat 13800
tetgttecat tgatctatgt gtctattttt atgeccagtac catgetgttt agattactat 13860
agecttgttyg tataatcetga agtcaggtaa tgtgatgecet ccagetatgt tetttttget 13920
taaaattget tcagetatte aggctctttt tggattccat atgaatttta taattatttt 13980
ttctaattca caagtttggg ttttaagaca aacctaactg gggttaccaa gtecctgacte 14040
tettetetta ttetgtaget atcataagac aaaccctaca gggacccagg agetgetgga 14100
cattgctaat tacctgatgg aacagattca agatgactge actggggatg aagattacac 14160
ctatttgatt ctgecgggtaa tctcagtett ttatatgaca tacatcattt cagaagcact 14220
tttectggac accttttact tcecctetecet gecaccctgat gggttettgt ttettttett 14280
caatgcaggt cattggaaat atgggccaaa ccatggagca gttaactcca gaactcaagt 14340
cttcaatcet gaaatgtgte caaagtacaa agccatcact gatgatccag aaagetgeca 14400
tccaggetcet gecggaaaatg gagcctaaag acaaggtaaa gtccacaaga agaggtctga 14460
aagtgaaagt ttattaacaa ggatttggaa ggtactaggg gaatgagact ctagatttca 14520
tctactgact ttattctget gtttetttee tttecttect tecttectte cttecttect 14580
ceccteoctee ctttettett tecttectte cttecttett tecgagatgga atctcactet 14640
attgcccagg ctggagtgca gtggecatgat ctecggcetcac tgcaacttet gectectggg 14700

ttcaagcaat tctctetgec tcagectect gagtaactgg gattacagge atgtgcecatt 14760
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acacccagct aatttttgta ttttttagta gagatggagt tttgccatgt tggccagget 14820
ggtcttgage tcctgaccte aggtgatcecg cctgcctcag ccttgcaaag tgctgggatt 14880
acaggcgtga gccactgcac ctggcectcta ctgttttcta attgcaaatt tcaacaagcc 14940
tattgacttg actgcctage agtatgtgac gtgagagaaa tacttgactt tgctgctatg 15000
tcaacatgca gaacgtgaga tgtttttgct tcctaccgtc cacctaccag attgaccatc 15060
cctctcatca tggaaaaaca tgcttaattt tcccccaata agcttaggct aggatagcca 15120
acttggccce ctcttaggtg caaagactcc agaactttgg aaactaccct atttattage 15180
cccaaactct tactacccct tctcatcttt atcctcacat taaaataact tacgttaaaa 15240
caacttgatt ttcacttagt ggtggatctc caaacaaatc acaacttggc cataatttat 15300
gtgttttaat ggaattgaat tcaacaggca ttccacaggc tttttctggg aacccttact 15360
tgatagtgct ctaggaaaca ctggcaagaa gattcaatac cagcatttga agaacgatta 15420
cagagaaatt agacctgtgc ttaagaaaga gctagcagac aatgccagtg tttgccaggce 15480
atgttctgtg ttctgaccac aggacagtga taaccatctc ctcttttgac tgcaggacca 15540
ggaggttett cttcagactt tecttgatga tgetteteeyg ggagataage gactggetge 15600
ctatcttatg ttgatgagga gtccttcaca ggcagatatt aacaaaattg tccaaattct 15660
accatgggaa cagaatgage aagtgaagaa ctttgtgget teccatattg ccaatatett 15720
gaactcagaa gaattggata tccaagagta agtaagaget attcaccceca tataccactg 15780
agggecctga getggaatte caaccctagg ttttggeata gecactgtet geecttgett 15840
ctgaaacaaa cacttgtgca aatgtgtage agatctagac ccaaagactt agggtcaatg 15900
aaatcaagac attttggtag tgattggaaa tccatattta cttggggtge aagagtcaaa 15960
ggataataac atggtgtgte agetcaaaat atacttette ttatetagte tgaaaaagtt 16020
agtgaaagaa gctctgaaag aatctcaact tecaactgte atggacttcea gaaaattcete 16080
tecggaactat caactctaca aatctgttte tettcecatca cttgaccecag cctcagecaa 16140
aatagaaggg aatcttatat ttgatccaaa taactacctt cctaaagaaa gcatgetgaa 16200
aactacccte actgectttg gatttgette agetgaccte atcgaggtaa gtgtgaagag 16260
tttgaggtte tctageccat tttgtacage atcataaaca gagagtecct gggagecagg 16320
agctacccag aggaaaacta agaaccacca ggcacttccet accatgatte tgaggettte 16380
ttectttecet cetteccege cttectetet ccecegetagyg ggtcacctga agecatgactt 16440
cttaacatta atagaaatgc aggcctggceg aggtggetca ctectgtaat cccagecactt 16500
tgggaggecg aggegggtgg atcatgaggt caggatatceg acaccatcct ggectaacacg 16560
gtgaaagcece atctctacta asaatacaaa aaattagceyg ggegtggtgg caggcacctg 16620
tagtcccage tacttgggag gatgaggcag gagaatggeg tgaacccagg aggctgaget 16680
tgcagtgagce cgagagattg cgeccactgeg cteccagectg ggcgacagag caagactcca 16740
tctcaaaaaa aaaaaaaaaa aaaaaaattg aaatgcaaat gtctegtett taagtcccaa 16800
agccaaggaa gcatatgtge tgectagtca gatctgette aaatctcaaa tcactcccaa 16860
ctctgaatce tttgttgaat tatttgtect atctgaacct tagctgecte ttctagaaaa 16920
aagcaagtaa taaggtcaag attctagtga gattttaata aagcagctcce tgtgaaatge 16980

taaggtcagce tcctggectg tggtattcaa atacttgttt agataaatgg acatcaagag 17040
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tggggactac taggctggca tacaacaaag aaacctgatg ccattttctt gtctgatttt 17100
ctttctcaga ttggcttgga aggaaaaggc tttgagccaa cattggaagce tctttttggg 17160
aagcaaggat ttttcccaga cagtgtcaac aaagctttgt actgggttaa tggtcaagtt 17220
cctgatggtg tctctaaggt cttagtggac cactttggct ataccaaaga tgataaacat 17280
gagcaggtgt gtatttgtga agtatcttct taaggaaagc tttgggtctc aatgcaaaaa 17340
caattctttt ctaagcatgg aagtcctcaa aatactatct aactgaaggg ataactatgg 17400
tttttatcaa ccagacctgc tggggtaagg gccagtatcc tctgcagtta aagatctcct 17460
gaattcagtg tgcccagaaa ccagactcac aataagtact ctaggataac aagagtatga 17520
actctgggct gggtgtggtg gttcatgcct gtaatcccag cactttggga ggccaaggtg 17580
ggcagatcac aaggtcagga atttgagacc agcctggcca acatactgaa accccgtetce 17640
tactaaaaat acaaaaaaac tagctgggca tggtagtggg tgcctgtaat cctagctact 17700
cgggaggctg agacaggaga attgcttgaa cccgggaggt ggaggttgca gtgageccgag 17760
atcacgcegt tacactccag cccgggtgac agtgtgagac tgtatcttaa aaaaaaaaaa 17820
agtatgaact ctgggcatag atttaattet aacttecctyg tettgaaget gtgegeactt 17880
ggggaagttg gttgatatta tgtgtatctg tttctgtctg tatcccagac tactaataac 17940
agtccaaace tcacaaggtt atttaaagac aatgaaataa ggcatctaaa atgccaagea 18000
cagtgoctga tgetggeatt ggttgttcaa taagcagaca ctattacgag ttctaaatta 18060
atattttecat tattattaac tgetgtettt ggctetcact cccatcagtg cactageaaa 18120
tgagaccaaa cttecacttt gaagetagea atgagecccee atttaaggag ggaaataggt 18180
tgtatgatet ggagettatt cttgaatttt ttgctaccca aagtgtggte tggtcagaaa 18240
tacagettet catgettcac ccacaatcta ctgaatcaga agegeatttt agcaagacet 18300
catgtgactt gtatgcacat tcaactttge agagcaagge agtaatttac ccctecagge 18360
tcactgttga gcacgagcte catcttectaa tttectgace cccacttgag gecgaggate 18420
tttgatetge tttgagtetg tcagtttcac attttttttt teccaatgece tgggcatcca 18480
tectetgagat tettettete tetgagaaga acttgtetag gatcaagtgt ttttcaaact 18540
tectggtgaat ttatataaca gctacatttt cttaagaaac accttgtagt cttcactggt 18600
caaagaagag aaggctaagc agggaacggg tgggggatag aggatcttet aatcttgagg 18660
atcctggeat actggagaat agggacccct cctcetcatcee caccacatet tactatgtet 18720
acagattttt taattaagaa tagctttagg agtgccacta tccctgacaa gaccttagtt 18780
ctttaatcete tgettagagg aattagectg gacttcagtg tctecctgtt cctcacectgg 18840
agcatttttt aggcccatcec tggctgcate agacaggtcece cacattggga actgaaaggt 18900
gtttgacatt gectgacatct cactggccat tttattacta aactctcagg atatggtaaa 18960
tggaataatg ctcagtgttg agaagctgat taaagatttg aaatccaaag aagtcccgga 19020
agccagagcec tacctecegea tcecttgggaga ggagettggt tttgecagte teccatgacct 19080
ccagctectg ggaaagetge ttetgatggg tgcccgecact ctgcagggga tcccccagat 19140
ggtaagtcayg caggcccecac tgggggecca tgagaccaga cgttggtttt tttttagate 19200
gcccagacte ccttacgate ccagetgcac aagcccgaaa agatgettgt actttettca 19260

gagatggagy tttgccttga atttcactga agatgactet tggatcacat ggaaatgtta 19320
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acatttagaa attaagctat tcataatgtt agctgtattt ttaagagcat taatttattc 19380
atctggaaaa caatgttcgg tataccttcc tctacctttg ctgaaggtcc ttttattttt 19440
atttttattt ttttaatttt ttgagatgga gtcttgctcc caggctggag tgcagtgata 19500
caatctcgge tcactgcaac tctgecttee gggttcaage aattctectg cctcagecte 19560
ccaagtagct gggactgtgg acgtgcacca gcatgcccgg ctaatttgtg tatctttagt 19620
agagacaagc ctgttgacaa ccatgtcagg ctggtttcga actcctgacc tcaagtgatc 19680
ctccagectg ggecteccac agtgctggaa taacaggtgt gagccactgce acctgacctg 19740
aaggtccttt taagattgaa atgatacaat gattataaaa gaaagtattt ggcaaactat 19800
aattcactat ctaaatatgc tataattttt attattaatt cataaaagga aatatataaa 19860
tgtactccta tggcttgatt azaaaaatgt tgactttaag aaaacaggtc tcaagctatt 19920
ttattgaaat attatttaaa aaataaaacc caatgcaaat tgatatgtac atcatctcaa 19980
taggcctttg gtttcaaaaa attgatttta tcataatata atacatttca agtacacctt 20040
cacttacagt cagactccag aacaccagaa ttaagccatg gcatatatga tacttaaagt 20100
ccataaaget ctgaggecca gcaatattet taagagectt ctgagtecac ttgaaaatga 20160
catgatatct atctagtgaa atttcttata tcctgattca ctgaaaacgg taaaaacatc 20220
agtttgatet ttatttatca aactattcag ctcatcaaaa tatgetagte cttectttee 20280
agataaagag gaattactet ccaatgtatg ggaggttgta attaacaaaa ccgactttaa 20340
aaagacttac ttttatttge tcecteccttgt tgggtetaca gattggagag gtcatcagga 20400
agggctcaaa gaatgacttt tttettecact acatcttcat ggagaatgec tttgaactee 20460
ccactggage tggattacag ttgcaaatat cttcecatetgg agtcattget cceggageca 20520
aggctggagt aaaactggaa gtagecaacg taagattctg tttgectttt gatttettag 20580
gttattactt tcttecaggyg tgeatttett gttaaaacat atttaaaaat gtgtttcecac 20640
ttcaagacaa aatgcttcat cattgtaatc acctcattat ttttttatga aaaacttcaa 20700
gettecacca gaatgcacta ccetceactage tecagtagty gtatggecat aagacaagaa 20760
ctcagttete tcaacaaatg agtattccta tcatcettttt aatctggttt tgectcacgt 20820
taactcaggt gcetttetagt tcetgggtagt atactccaac tctagagaac tgagaacteg 20880
ctttecttet tccaaacaaa tcccagtaat gtttcecaaag gtetgagtta tccaggaaat 20940
ctttgceegy aggtgagaaa gggtggttga tcectgactgac aggggactga agtatttaat 21000
gaatctgaat aggttgtttt ctgacttata gatgcagget gaactggtgg caaaacccte 21060
cgtgtetgtyg gagtttgtga caaatatggg catcatcatt ccggactteg ctaggagtgg 21120
ggtccagaty aacaccaact tctteccacga gtcecgggtetyg gaggetcatg ttgecctaaa 21180
agctgggaag ctgaagttta tcattcctte cccaaagaga ccagtcaage tgetcagtgg 21240
agggtaattc tttcagccaa gtectgectag ccagtttgaa agagagaaca gagaatgtac 21300
ctgcagaatt ttgccagget aaacagttga ttgagatcat tcaggtectg aggaagcagg 21360
agaggagtag aaaggaaaga ttccgggtta cctattttaa ttctagecta gacttactac 21420
ataactacat aattaccttt cttctacttt tcacatttta ctaaactgte ctttatcttt 21480
ctgctttgag acttattaag acctactgcet taattagttt ttattaagtt gtgatttttt 21540

gttatctatt tgttttgaga atgaagaaac aatagctctyg gagagatcat ctttggaaaa 21600
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ttaatatttt cccccccaaa aaatacctaa gaacatattg atttgaggta gctaggtagg 21660
taaagcatga aactcctaac ctcgtgataa tggaatacag cctcttttgg agagttccat 21720
tttaagtggce accctcaacc attgatttge cttagttttc atattttaga cacattcatg 21780
tgttcattca aaaataatat ttaattggcc agccacggtg gttcatgcct gtaatcctag 21840
cactttggga gccccaggtg gatggatcge ttgagccctg gtgtttggat accagectgg 21900
gcaacatggc aaaaccccat ctctacaaaa aaaattaaat aaataacaaa attagccagt 21960
cgtggtggca catgectgta gctccagcta ctcagaagge tgagatggga ggatcaactg 22020
agcccaagag ttcaagcctt cagtgaacca tgcttgcacc actgcactcc agecctgggag 22080
acagagcaag atcctgtctc acaaaaaaca aaaaatagta tatttaattg cctaatatat 22140
accacgtatg ttgagtgaga cacacaaggt ccctgacctt tgaacgctta cattttataa 22200
gggagacaca caattaagca agcagtaatc atagagtaag ggctaagtta tagaaagtat 22260
tagagtacca tgaaatttta tatcatgtag cctgtgctag tcagggaatg cattctgaag 22320
caagtgtact tgacctgata actgaggact gtgtcagagt catttaggca aaggagaaag 22380
gagtgagtgt tccaggcaaa aggaaaagca tgtaatggece tgaaggtaaa ggaatatggt 22440
tcaaggaact ggaagaagtg cagaatggta aggggctcag agatgatggg gagaggtagg 22500
caggggagag agcatgecca gcetgegaaag ccatcectaag gagtttggac tettttgaag 22560
gecacaggagt tgaaaagggy agcagaaata agataggggt gatgttttag aagaaatact 22620
ctgactetag tgtggaagat gggtgagaag gaggcacage tggacacgaa gagaccattg 22680
gacatctett acgatcctat gtggctaaga getgataatyg gectygcagtyg gagaaaagee 22740
aggtatagaa aggagtgagc agattctaca actttctaag aggcagaatce ataagtactg 22800
ggtgattaac tgggtatggy gacaaggcaa aagaaagaad aaaagaggaa ggaggegecece 22860
ttcattttaa taagaactac agtgggagag cttcetggttt caaggaaagt gacaaattca 22920
gttttggatg tgctgtattt gatgtectece tatgaaacaa ccagtttaga aatctagetg 22980
tcaaatagac ctatggatcet gagecccagta aagaggettyg ggctcecacat atggatttgg 23040
gaatcattag tatacagagg ttgttgtggt taaacagcaa ctggtataga gtgagacatg 23100
agagatgagg acagaaatat ggagaagaca aacatataaa ggaagaaggg gaataaccag 23160
caatgagtta gaagaagtga ccagagaagc agaaggagaa ccaaagccat aaaaggtcac 23220
agaagccaaa gagcagcecac aggggagatce accccatggg taggegaaag ctggcattag 23280
gactccagca catcagcaaa gettggtett gtggcaccece caacttggag aaacaatact 23340
tggaggaaaa tgtgctattt caaagaaagc atccttagaa aaaaccaggc caatgttgaa 23400
ctttecttaca tgtactaagt ttttaagtac acacttggaa ggaaggtgcc atcatctett 23460
cagatgtgag aggctecage gtcttagtet ggtcatgagt gegcaactet atggaagget 23520
tctgggaggt caaggaagat gaaacctaaa tatgecccatt ggatgtagga gcaaggaggg 23580
cattagagac attgatgaaa gcattttcag gagatggagt gagcagtcag agcacattgg 23640
gaggaagtayg agactgcaaa ggcagacaac tcttgatggt gaggaagatg agaaagcaag 23700
aaaagaaaga aaggagcata ggggaggggc acaggggaag agacttgage gtgcttaatg 23760
caggtggaag gaagcaggta gagagtagga gatttcatat gaaagagaca gtttctcecttg 23820

ccctgecattg taggaaggaa ggggcacact gaagttcage cccagtgatc agectatttaa 23880
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catctctgag cctectgctte tgtaaaatga gaaccataag cctactgttg tggggattac 23940
aggtaacaga tggaaagaac tcagccagaa gcttcagagt cactctcatg gcttgtcatg 24000
ttgatgttct ttctaatatt atttgtttct cagtaaatta aatagttaga gataggtgtg 24060
gactgaggga agacaggagg ataagggggt atttgcaccc tgagaatttg tgatgtccat 24120
tttgattcat gacttggcaa taactcaggt atttttgttc ttcaccagca acacattaca 24180
tttggtctct accaccaaaa cggaggtgat cccacctctce attgagaaca ggcagtcctg 24240
gtcagtttgc aagcaagtct ttcctggect gaattactge acctcaggeg cttactccaa 24300
cgccagctee acagactceg cctectacta tccgectgace ggggacacca ggttagagat 24360
gctcagtgce tgacccagca ttttctcacc ttccacatca tggccaccta gcatggcaca 24420
ggaaaaaata ctctgtgttg taagaccctg tcactagcct tctgggtttg caccatcttt 24480
gggtatttaa agcagggtcc tctggccaac acattgggtg tcaccttttg cttecttgtg 24540
catgggatgg gatcacagca cagatcccaa tttgctccta attcagtgtc catgtttctg 24600
agcctccaga cccatcgeta tgagettcct ggagcccacce aatgtgettg aagccttcac 24660
cgtacttagg tggetecctg tettecagecee ccaagttoca gtgettgtte tcagetttge 24720
tgaaacaacc agccaactcc tgctctgctt gtccaaagtc ttgggaatcc tggtgtctge 24780
cettgecttyg ggttettgta ggactgaggg atcaaaaaga tcatettagt taagggecaag 24840
agacaatgtt aaaataagga ccatattttt gttgcatttyg aggctgaatt gttttgggaa 24900
cataatcace atccttgaaa gctctaacat tatgcactgt cttcecattgta atgtcetttag 24960
attagagetyg gaactgagge ctacaggaga gattgagcag tattetgtea gegecaaccta 25020
tgagetecag agagaggaca gagecttggt ggataccctyg aagtttgtaa ctcaageaga 25080
aggtgagtat tcaaaacaca gctgecteat ctetgetege agtetcaggt tcagaattea 25140
tgaggagaag acatgtaatt taacctattt aacaaatagg ttaactgagt acccactaag 25200
cggcaggect attctaagac ctgggttaac tgagtaccca ataageggca ggectattet 25260
aagacctggyg gctagaacag tgaacaatgg agtcetetgee tteatggaag ttacagtgaa 25320
caaccaaaca agttaatatt tggaatatca gataagtact gaggaggaaa acagagegta 25380
gactggteta tggagggcta ggagtaggag ggaggaagaa gggdcagggaa agcagtgcat 25440
ttggaataat aagggaaagt ctccctggta aagtgagcat aaggagacct atcagaaata 25500
agaggagaag ccgtgtggta agactgttaa caggcagagg gaccagcaag tgcaaaggec 25560
ctgaggctga cacactacta ccatgtttca aggaaaggaa ggaagacagt atggectggag 25620
cagaaagacc agggagaaaa gaggtagaag atgaggacag agagatatgg agaggtgaag 25680
gaaggataat ctcataggcc atggtaagaa ctttggettt ttetatgaat taaacgaaag 25740
ccattgggga gtectcatga tttgatttat gtttatgttg agaaaagact atgggcagac 25800
aagggcagag aaactaatat gtaggttatc acaataatcc aggcaggaat cagtgttgtt 25860
ttggatcagg gcaatggcag aagagatatg agaaggggat ggattctgge catattttga 25920
agattaggct gacaagattt gctgatacag tggatgttga gtgtaagagg aaaaggggaa 25980
tgaagacaaa cctaaggttt ttggeccggg caactgaaaa atggaactte catttattga 26040
gatggaaagy gctactggag gagcaggttt tagggaatgyg gagaaattta ggtgttcact 26100

ttggaaaaaa aattatatag ggatagcgag gagcaggttt tagggaatgg ggcacattta 26160
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ggtgttcact ttggaaaaat ttttatatag ggatagcata tcacagaatt aaactaggaa 26220
gaaaatccca tgatagaaag cactggagga gcagggcacg ctggggaaat agtgtttggt 26280
aaacattgtt ttacgaagga tataaaatgg accagcctat ggattgaagg acgcccggga 26340
atcttgttac aaagaaaggg ggagttgggg agatggagcc cagggcaagg gcagcaagga 26400
accaggacag gcatcttggg tagaaagtaa tatagagatg tcgtgtcttc ctggcccaga 26460
agggctgcga gcctttgctg ttccacaaac aagctaagtg ctccccattt cagggecttt 26520
gcattcctga ccttcetgect ggaatgtget cctcccagaa ctcagcegtgg ctccaacctce 26580
ttttcattct ggtctectgece cacatgtgece cttatcagag agaatttctc tgaccaccaa 26640
gtatgaaata acacttcttc tatccctttce ttttatcctt gtatccagtt ttactcttet 26700
tcataacatt cattaccatc tgacatgagc aagttacttg tttattgcct gtacacctcc 26760
cccactagaa ggtaagccecc atgaaagcaa ggattcccca gtaccaagag cagtgcccag 26820
cacacaatag gctcataaca ggcaatccat aaagacttgc atacatgaac acaactgagt 26880
ttaaaattat cagtaaatga gacccattaa aaaattttaa tgagaaaaaa aaaattcagt 26940
aaaatcctga actgtgtttt tgtttaagea cattgattee ttggagttte tectacetttt 27000
cctetettte cttccaaaac atagettctt tatttattta tttatttatt tgtttgttta 27060
tttatttatt tatttattta tttatttttt gagatggagt ctegetettt tgeccagget 27120
geagtgecagt ggtgecatet cggetcecactyg caageccege ctecegggtt catgecatte 27180
tectgectea gectectgag tagetgggace tacaggeace caccaacgeg cceggcetaat 27240
tttttgtatt tttagtagag acggggttte accatgttag ccagaatggt cttgatetece 27300
tgaccteatyg atetgeccege cttggectee caaagtgcetyg ggattacagg tgtgagecac 27360
cgeaccegge ccaaaacata gettettace acacatetet tgattetett atacactegt 27420
ccaggtgega ageagactga ggcetaccatg acattcaaat ataateggea gagtatgace 27480
ttgtccagtyg aagtccaaat tccggatttt gatgttgace tcggaacaat cctcagagtt 27540
aatgatgaat ctactgaggg caaaacgtet tacagactca ccctggacat tcagaacaag 27600
aaaattactg aggtcgcecct catgggeccac ctaaggtaaa gaaggccgag ggtcatetga 27660
cctgecactge aggectgggt ggttetttte attattecte ttecacttcea tacctgacca 27720
agccatgtte tccectagte tacaatcaga gtggcagaga gagcecectcaa caattttttt 27780
tttttttgag atggagtcte actctgtcac caggetggag tgcagtggca caatctegge 27840
tcactgcaac cteegectee cgagttcaag tgattetcocet gettaagect cccaaggage 27900
tggaactata ggtgcatgece accacaccca gctaattttt atatttttag tagagacagg 27960
gtttcaccat attgaccagg atggtctcga tctectgace tcegtgatceca cctgeettgg 28020
ccteccaaag tgetgggatt acaggtgtaa gecactgcac ccggecaagce tctcaacatt 28080
ttaaccctet gegcatgtec agttggattt tectaccatt tatcaggcac ttactattca 28140
tgtatcaagc acagtgctgg gtgctttaaa gaaattatcet cggtectcac aataaactge 28200
gaggtcactyg tgagttttee tgtttcatgg ataaggaaat ggtagctcag aggggttaaa 28260
tcatttggtc aaaatcacag agctagtaaa tagcagagca ggattcaaac agttttcaaa 28320
aaacttctcet ttctectaaa cctgtttgeca aagtecttaa tttgtgetga atgttggett 28380

tagaagttga tgagtttgat ctgtggctgt ttctctgaac catccettgta tetggttttg 28440
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atcaccacaa atggaacttc tgtttaatcc tgcatatctc cattgaaagg acaaaatcat 28500
tggtgccaac tgattttctt taccatagtt gtgacacaaa ggaagaaaga aaaatcaagg 28560
gtgttatttc catacceccgt ttgcaagcag aagccagaag tgagatcctc gcccactggt 28620
cgcctgccaa actgettcte caaatggact catctgctac agcttatgge tccacagttt 28680
ccaagagggt ggcatggcat tatggtatgt gtctcttcce ctgtgtgagce acttccaaag 28740
taatgcaggt gttgagacct gtggttacag gctgaactag taccattcac aactatttcc 28800
tacgtatttt cagatgaaga gaagattgaa tttgaatgga acacaggcac caatgtagat 28860
accaaaaaaa tgacttccaa tttccctgtg gatctctccg attatcctaa gagcttgcat 28920
atgtatgcta atagactcct ggatcacaga gtccctcaaa cagacatgac tttccggcac 28980
gtgggttcca aattaatagt tgtaagtatg agtctgccag tcaataaata catggatata 29040
agtgctaatt acatcctcaa ctctgagcta ggtgcaggaa ggtttccaaa gatgtataag 29100
gcatgcttce ttccccecag ggaattcecttg gggagaaaaa aaaactttca caagtgtgta 29160
gttacccagt tacacaaagc tgaatgtgat acatatcaaa gagatgctac taagtagaac 29220
agttetttge ctagtggtat caaaggaage ttcaggacac cagcetaggag getgactatg 29280
ttagacattc cttttataaa tatggacagt gatcagtgac tggcaacgaa gattcataat 29340
tttetgttat ttatttttaa ctttcagtge attgtecage ttaataatta acttgtcaaa 29400
teggtatttt tgectaatgt tcecattgetet ttgaggetca tecaagecca ttaccttaaa 29460
aatcteocetgt cattttgtag gcaatgaget catggettcea gaaggecatet gggagtette 29520
cttataccca gactttgcaa gaccacctea atagectgaa ggagttceaac ctecagaaca 29580
tgggattgee agacttecac atcccagaaa acctettcett aaaaaggtaa aagaagaaag 29640
cagcaagget tcettgaacca tgcaaagtaa atgaaagatt ttacatagea tgatttagac 29700
atttttttaa atttttaaag gaaataattt aagcatttta aggagattaa taactatage 29760
acaaacactg tggcatcttt gcattagtaa acatgagaac accaaccctg tcaggaagaa 29820
tctaagaaag tcattagagg attctggtac tttcacccta agatatttta ttcagtacaa 29880
cctgttataa gcaaattcte cctetgactg tgaagaatte agaatggcta gaggegttat 29940
tgactacagg cttgetgtta agctagagag agtcagaaca gccattgage actaaatgga 30000
ggcagcatte tgagaaaata ctttaaccca ggcttactga cttccatacce tatgttettt 30060
ccacaaatca agttgtctca attcagttta gcaaatttgt atcaagtatc ccctatgtge 30120
aaaatgctag actaggtaca gtgagaagat agaaactggg taaggtatag ccttttettt 30180
caagaagata ccatggagac atcaacaaat gagaaataat taattatata agcaaaatta 30240
tgacatgete tttgagaaag gtgcaaggga ctatgtaact gtaagaatga gacaaattgg 30300
ctatgactta ggtgggatgg taatgataag gagtggecct tagaagagcet ttgtcaggat 30360
ttgagtgttt gacaggtgga ggtaaaagca aaggggtcca ggcataggag tagcacaaag 30420
aaaagtgcag agtggectttg ggaatggggce aagtacaata ttgttgtgaa ggtcagagge 30480
agagaacttt gaatgactga tgtctgactg tggggatgtt atctttgttg ttcatttcag 30540
cgatggeegg gtcaaatata ccttgaacaa gaacagtttg aaaattgaga ttecctttgee 30600
ttttggtgge aaatcctcca gagatctaaa gatgttagag actgttagga caccageccct 30660

ccacttcaag tctgtgggat tccatctgece atctcgagag ttccaagtee ctacttttac 30720
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cattcccaag ttgtatcaac tgcaagtgcc tctectgggt gttctagacc tctccacgaa 30780
tgtctacagce aacttgtaca actggtccge ctcctacagt ggtggcaaca ccagcacaga 30840
ccatttcage cttecgggcte gttaccacat gaaggctgac tctgtggttg acctgettte 30900
ctacaatgtg caaggtgagc tatgctcagg taaagggtgc accgggctag ttcatggcag 30960
gctctaagag gagagcctce tccagggagg aaaggacttt ggctttctag cagataatct 31020
teccttgctac ttggaagtcet tttattttat tcaacaaata gaaatattta ttaaacatat 31080
cacgtgtatt aaatattcta gtaggcagta acagaaagta gacagataag ccagcaatta 31140
taattcagtg tgagaggtgc tatgataaag tgtagtatat aagtataagg tagagtggaa 31200
gcactcaaca agggaaccta aacaaagcct gtggtggtca ggcaaggctt cctggaggaa 31260
tgccttttge tatcagattt tatctttgca ttacagatgg aggagtctat tgcacaattg 31320
gcccagaaaa atggggettt attattgaaa gactttcaac atagagattg ctctggaaat 31380
gtactgctta atttaaccaa tgtcttttca tttttatgtt aggatctgga gaaacaacat 31440
atgaccacaa gaatacgttc acactatcat gtgatgggtc tctacgccac aaatttctag 31500
attcgaatat caaattcagt catgtagaaa aacttggaaa caacccagtce tcaaaaggtt 31560
tactaatatt cgatgcatct agttcctggg gaccacagat gtctgcttca gttcatttgg 31620
actccaaaaa gaaacagcat ttgtttgtcea aagaagtcaa gattgatggg cagttcagag 31680
tetettegtt ctatgetaaa ggcacatatg gectgtettyg tcagagggat cctaacactg 31740
gecggeteaa tggagagtee aacctgaggt ttaactecte ctacctcecaa ggcaccaace 31800
agataacagg aagatatgaa gatggaaccce tctecctcac ctecaccetet gatcetgeaaa 31860
gtggcatcat taaaaatact gettcectaa agtatgagaa ctacgagetyg actttaaaat 31920
ctgacaccaa tgggaagtat aagaactttg ccacttctaa caagatggat atgaccttet 31980
ctaagcaaaa tgcactgetg cgttetgaat atcaggetga ttacgagtcea ttgaggttet 32040
tcagecctget ttetggatca ctaaattcece atggtettga gttaaatget gacatcttag 32100
gcactgacaa aattaatagt ggtgctcaca aggegacact aaggattgge caagatggaa 32160
tatctaccag tgcaacgacc aacttgaagt gtagtctccet ggtgetggag aatgagetga 32220
atgcagaget tggectcetet ggggecatcta tgaaattaac aacaaatgge cgettcaggg 32280
aacacaatgc aaaattcagt ctggatggga aagccgecct cacagagcta tcactgggaa 32340
gtgcttatca ggccatgatt ctgggtgteg acagcaaaaa cattttcaac ttcaaggtca 32400
gtcaagaagg acttaagctc tcaaatgaca tgatgggctce atatgctgaa atgaaatttyg 32460
accacacaaa cagtctgaac attgcaggcet tatcactgga cttetcttceca aaacttgaca 32520
acatttacag ctctgacaag ttttataagc aaactgttaa tttacagcta cagccctatt 32580
ctectggtaac tactttaaac agtgacctga aatacaatge tctggatctce accaacaatg 32640
ggaaactacyg gctagaaccce ctgaagetge atgtggetgyg taacctaaaa ggagectacce 32700
aaaataatga aataaaacac atctatgcca tctcettetge tgecttatca gecaagectata 32760
aagcagacac tgttgctaag gttcagggtyg tggagtttag ccatcggctce aacacagaca 32820
tecgetggget ggettcagec attgacatga gcacaaacta taattcagac tcactgcatt 32880
tcagcaatgt ctteegttet gtaatggece cgtttaccat gaccatcgat gcacatacaa 32940

atggcaatgg gaaactcgcet ctectggggag aacatactgg gcagetgtat agcaaattce 33000
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tgttgaaagc agaacctctg gcatttactt tctctcatga ttacaaaggc tccacaagtc 33060
atcatctcegt gtctaggaaa agcatcagtg cagctcttga acacaaagtc agtgcecctge 33120
ttactccage tgagcagaca ggcacctgga aactcaagac ccaatttaac aacaatgaat 33180
acagccagga cttggatgct tacaacacta aagataaaat tggcgtggag cttactggac 33240
gaactctggce tgacctaact ctactagact ccccaattaa agtgccactt ttactcagtg 33300
agcccatcaa tatcattgat gctttagaga tgagagatgc cgttgagaag ccccaagaat 33360
ttacaattgt tgcttttgta aagtatgata aaaaccaaga tgttcactcc attaacctcc 33420
cattttttga gaccttgcaa gaatattttg agaggaatcg acaaaccatt atagttgtac 33480
tggaaaacgt acagagaaac ctgaagcaca tcaatattga tcaatttgta agaaaataca 33540
gagcagccct gggaaaactc ccacagcaag ctaatgatta tctgaattca ttcaattggg 33600
agagacaagt ttcacatgcc aaggagaaac tgactgctct cacaaaaaag tatagaatta 33660
cagaaaatga tatacaaatt gcattagatg atgccaaaat caactttaat gaaaaactat 33720
ctcaactgca gacatatatg atacaatttg atcagtatat taaagatagt tatgatttac 33780
atgatttgaa aatagctatt gctaatatta ttgatgaaat cattgaaaaa ttaaaaagte 33840
ttgatgagca ctatcatatc cgtgtaaatt tagtaaaaac aatccatgat ctacatttgt 33900
ttattgaaaa tattgatttt aacaaaagtg gaagtagtac tgcatcetgg attcaaaatg 33960
tggatactaa gtaccaaatce agaatccaga tacaagaaaa actgcagcag cttaagagac 34020
acatacagaa tatagacatce cagcacctag ctggaaagtt aaaacaacac attgaggcta 34080
ttgatgttag agtgetttta gatcaattgg gaactacaat ttcatttgaa agaataaatg 34140
acgttettga gcatgtcaaa cactttgtta taaatettat tggggatttt gaagtagetg 34200
agaaaatcaa tgecttceaga gccaaagtee atgagttaat cgagaggtat gaagtagace 34260
aacaaatcca ggttttaatg gataaattag tagagttgge ccaccaatac aagttgaagg 34320
agactattca gaagctaagc aatgtcctac aacaagttaa gataaaagat tactttgaga 34380
aattggttgyg atttattgat gatgetgtea agaagettaa tgaattatet tttaaaacat 34440
tcattgaaga tgttaacaaa ttccttgaca tgttgataaa gaaattaaag tcatttgatt 34500
accaccagtt tgtagatgaa accaatgaca aaatccgtga ggtgactcag agactcaatg 34560
gtgaaattca ggctcectggaa ctaccacaaa aagctgaage attaaaactg tttttagagg 34620
aaaccaaggce cacagttgca gtgtatctgg aaagcctaca ggacaccaaa ataaccttaa 34680
tcatcaattyg gttacaggag gctttaagtt cagcatcttt ggctcacatg aaggccaaat 34740
tececgagagac cctagaagat acacgagacce gaatgtatca aatggacatt cagcaggaac 34800
ttcaacgata cctgtetetg gtaggccagg tttatagcac acttgtcacce tacatttetg 34860
attggtggac tcttgetget aagaacctta ctgactttge agagcaatat tctatccaag 34920
attgggctaa acgtatgaaa gcattggtag agcaagggtt cactgttccet gaaatcaaga 34980
ccatccttgg gaccatgect gectttgaag tcagtcettca ggetettcag aaagetacct 35040
tccagacace tgattttata gtccccctaa cagatttgag gattccatca gttcagataa 35100
acttcaaaga cttaaaaaat ataaaaatcc catccaggtt ttccacacca gaatttacca 35160
tccttaacac cttcecacatt ccttecttta caattgactt tgtagaaatg aaagtaaaga 35220

tcatcagaac cattgaccag atgctgaaca gtgagctgca gtggecegtt ccagatatat 35280
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atctcaggga tctgaaggtg gaggacattc ctctagcgag aatcaccctg ccagacttcc 35340
gtttaccaga aatcgcaatt ccagaattca taatcccaac tctcaacctt aatgattttc 35400
aagttcctga ccttcacata ccagaattcc agcttcccca catctcacac acaattgaag 35460
tacctacttt tggcaagcta tacagtattc tgaaaatcca atctcctctt ttcacattag 35520
atgcaaatgc tgacataggg aatggaacca cctcagcaaa cgaagcaggt atcgcagctt 35580
ccatcactgc caaaggagag tccaaattag aagttctcaa ttttgatttt caagcaaatg 35640
cacaactctc aaaccctaag attaatccge tggctctgaa ggagtcagtg aagttctcca 35700
gcaagtacct gagaacggag catgggagtg aaatgctgtt ttttggaaat gctattgagg 35760
gaaaatcaaa cacagtggca agtttacaca cagaaaaaaa tacactggag cttagtaatg 35820
gagtgattgt caagataaac aatcagctta ccctggatag caacactaaa tacttccaca 35880
aattgaacat ccccaaactg gacttctcta gtcaggctga cctgcgcaac gagatcaaga 35940
cactgttgaa agctggccac atagcatgga cttcttctgg aaaagggtca tggaaatggg 36000
cctgccccag attctcagat gagggaacac atgaatcaca aattagtttc accatagaag 36060
gaccecteae ttectttgga ctgtccaata agatcaatay caaacaccta agagtaaace 36120
aaaacttggt ttatgaatct ggctccctca acttttctaa acttgaaatt caatcacaag 36180
tegattecca gecatgtggge cacagtgtte taactgetaa aggcatggea ctgtttggag 36240
aagggaagge agagtttact gggaggcatg atgcetcattt aaatggaaag gttattggaa 36300
ctttgaaaaa ttetetttte ttttecagecee agecatttga gatcacggca tccacaaaca 36360
atgaagggaa tttgaaagtt cgttttecat taaggttaac agggaagata gacttectga 36420
ataactatge actgtttetg agteccagtg cccagcaage aagttggcaa gtaagtgeta 36480
ggttcaatca gtataagtac aaccaaaatt tcetetgetgy aaacaacgag aacattatgg 36540
aggcccatgt aggaataaat ggagaagcaa atctggattt cttaaacatt cctttaacaa 36600
ttecctgaaat gegtectacet tacacaataa tcacaactcece tccactgaaa gatttetecte 36660
tatgggaaaa aacaggcettg aaggaattet tgaaaacgac aaagcaatca tttgatttaa 36720
gtgtaaaage tcagtataag aaaaacaaac acaggcattc catcacaaat cctttggetg 36780
tgetttgtga gtttatcagt cagagcatca aatcctttga caggcatttt gaaaaaaaca 36840
gaaacaatgce attagatttt gtcaccaaat cctataatga aacaaaaatt aagtttgata 36900
agtacaaagc tgaaaaatct cacgacgage tccccaggac ctttcaaatt cctggataca 36960
ctgttccagt tgtcaatgtt gaagtgtcte cattcaccat agagatgtceg gecattegget 37020
atgtgttece aaaagcagtce agcatgecta gtttcetecat cctaggttet gacgteegtg 37080
tgccttecata cacattaatce ctgccatcat tagagcetgece agtecttcat gtcecctagaa 37140
atctcaaget ttetettcca gatttcaagg aattgtgtac cataagecat atttttatte 37200
ctgccatggg caatattacc tatgatttcet cctttaaatc aagtgtcatc acactgaata 37260
ccaatgctga actttttaac cagtcagata ttgttgctca tetectttet tecatettcat 37320
ctgtcattga tgcactgcag tacaaattag agggcaccac aagattgaca agaaaaaggg 37380
gattgaagtt agccacagct ctgtectetga gcaacaaatt tgtggagggt agtcataaca 37440
gtactgtgayg cttaaccacg aaaaatatgg aagtgtcagt ggcaacaacc acaaaagccc 37500

aaattccaat tttgagaatg aatttcaagc aagaacttaa tggaaatacc aagtcaaaac 37560
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ctactgtcte ttcctccatg gaatttaagt atgatttcaa ttcttcaatg ctgtactcta 37620
ccgctaaagg agcagttgac cacaagctta gcttggaaag cctcacctct tacttttcca 37680
ttgagtcatc taccaaagga gatgtcaagg gttcggttct ttctcgggaa tattcaggaa 37740
ctattgctag tgaggccaac acttacttga attccaagag cacacggtct tcagtgaagce 37800
tgcagggcac ttccaaaatt gatgatatct ggaaccttga agtaaaagaa aattttgctg 37860
gagaagccac actccaacgc atatattccc tctgggagca cagtacgaaa aaccacttac 37920
agctagaggg cctctttttc accaacggag aacatacaag caaagccacc ctggaactct 37980
ctccatggeca aatgtcaget cttgttcagg tccatgcaag tcagcccagt tcctteccatg 38040
atttccctga ccttggccag gaagtggcce tgaatgctaa cactaagaac cagaagatca 38100
gatggaaaaa tgaagtccgg attcattctg ggtctttecca gagccaggtc gagcttteca 38160
atgaccaaga aaaggcacac cttgacattg caggatcctt agaaggacac ctaaggttcc 38220
tcaaaaatat catcctacca gtctatgaca agagcttatg ggatttccta aagctggatg 38280
taaccaccag cattggtagg agacagcatc ttcgtgtttc aactgccttt gtgtacacca 38340
aaaacccecaa tggetattea ttetecatee ctgtaaaagt tttggetgat aaattcatta 38400
ttcctggget gaaactaaat gatctaaatt cagttcttgt catgecctacg ttccatgtcc 38460
catttacaga tcttecaggtt ccategtgca aacttgactt cagagaaata caaatctata 38520
agaagctgag aacttcatca tttgecctea acctaccaac actceccegag gtaaaattee 38580
ctgaagttga tgtgttaaca aasatattcte aaccagaaga ctecttgatt ccettttttg 38640
agataaccgt gectgaatet cagttaactg tgtceccagtt cacgetteca aaaagtgttt 38700
cagatggeat tgetgetttg gatctaaatg cagtagecaa caagategea gactttgagt 38760
tgeccaccat categtgecet gagecagacca ttgagattee ctecattaag ttetetgtac 38820
ctgetggaat tgtcattceet tectttecaag cactgactge acgetttgag gtagactete 38880
cegtgtataa tgecacttgg agtgecagtt tgaaaaacaa agcagattat gttgaaacag 38940
tectggatte cacatgeage tcaaccgtac agttectaga atatgaacta aatggtaaga 39000
aatatcetge ctectetect agatactgta tattttcaat gagagttatg agtaaataat 39060
tatgtattta gttgtgagta gatgtacaat tactcaatgt cacaaaattt taagtaagaa 39120
aagagataca tgtataccct acacgtaaaa accaaactgt agaaaatcta gtgtcattca 39180
agacaaacag ctttaaagaa aatggatttt tctgtaatta ttttaggact aacaatgtet 39240
tttaactatt tattttaaaa taagtgtgag ctgtacattg catattttaa acacaagtga 39300
aatatctggt taggatagaa ttctcccagt tttcacaatg aaaacatcaa cgtcctactg 39360
ttatgaatct aataaaatac aaaatctctce ctatacagtt ttgggaacac acaaaatcga 39420
agatggtacg ttagectcta agactaaagg aacatttgca caccgtgact tcagtgcaga 39480
atatgaagaa gatggcaaat atgaaggact tcagtatgga gcttttattg aattgaaacc 39540
ttataccttt tgaaaactca ttgtgatttt cttcatctcece atacccettt cgtgataget 39600
catctgtttt tctgetttca gggaatggga aggaaaagcyg cacctcaata tcaaaagccce 39660
agcgttcace gatcteccate tgecgetacca gaaagacaag aaaggcatcet ccacctcage 39720
agcctececca gecgtaggea cecgtgggcat ggatatggat gaagatgacg acttttctaa 39780

atggaacttc tactacagcc ctcaggtaaa taccacctaa tgagtgacac gecccccaaga 39840
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gcgagtggag aattggggca gatacattta attcaggacc aaatattcag agattcccca 39900
aactaggtga aagacaggcg gtaagcaact tcttctctga ggaaatattc tctagaaagt 39960
attacaatga gtccttgatt gattttaatg tttagatgca cacatgacat cccatcagca 40020
ctattattta ttaattctgg gcaaatccag gaagatgagg gttatacctc atcatctaaa 40080
tcataggcaa gctcagccat aggcagggta tatttttcag agaggactgg tttctgtagt 40140
atttaaaact ttaaaattct tccccacaat agaattgcta gatgagatac atcaaattcc 40200
tctcatgtca tttacaagct ctgccagggc caaatcaagg gtgacattac cagaggagaa 40260
gaccaaacat ggttctatga ctgttactaa aagtttgtca tgggcttgga gaatgcgtac 40320
tgatgttggg attctgggtc tctgcagggt gggctccaac ttgccttttt tgctatttet 40380
tettttecta tctgtcattt cctgactctt cttcetctcecte ctettettte tettceccecce 40440
actcctcette cagttttcag tcctaggaag gctttaattt taagtgtcac aatgtaaatg 40500
acaaacagca agcgtttttg ttaaatcctt tctggggcat gtgataaaga gaaattaaca 40560
acagtagact tatttaacca taaaacaaac acatgaactg acatatgaaa gataaatccc 40620
tttcagtata tgaaagatte tcectgatettt atttttaact gctaatgaag ttttagtgta 40680
ctatattgtg taattggagt aattgaaaac atgttatttt tttttttctc tctgtttagt 40740
cetetecaga taaaaaacte accatattcea aaactgagtt gagggtecgg gaatcetgatg 40800
aggaaactca gatcaaagtt aattgggaag aagaggcage ttetggettg ctaacctete 40860
tgaaagacaa cgtgeccaag gccacagggg tectttatga ttatgtecaac aagtaccact 40920
gggaacacac agggctcecace ctgagagaayg tgtettcaaa getgagaaga aatctgcaga 40980
acaatgcetga gtgggtttat caaggggcca ttaggcaaat tgatgatate gacgtgaggt 41040
tecagaaage agecagtgge accactggga cctaccaaga dtggaaggac aaggceccaga 41100
atctgtacca ggaactgttg actcaggaag gccaagecag tttecaggga ctcaaggata 41160
acgtgtttga tggecttggta cgagttactec aagaattcca tatgaaagtc aagcatctga 41220
ttgactcact cattgatttt ctgaacttee ccagattcca gtttecgggg aaacctggga 41280
tatacactag ggaggaactt tgcactatgt tcataaggga ggtagggacg gtactgtcce 41340
aggtatattc gaaagtccat aatggttcag aaatactgtt ttectattte caagacctag 41400
tgattacact tccectttegag ttaaggaaac ataaactaat agatgtaatc tcgatgtata 41460
gggaactgtt gaaagattta tcaaaagaag cccaagaggt atttaaagec attcagtete 41520
tcaagaccac agaggtgcta cgtaatctte aggacctttt acaattcatt tteccaactaa 41580
tagaagataa cattaaacag ctgaaagaga tgaaatttac ttatcttatt aattatatcc 41640
aagatgagat caacacaatc ttcagtgatt atatcccata tgtttttaaa ttgttgaaag 41700
aaaacctatg ccttaatctt cataagttca atgaatttat tcaaaacgag cttcaggaag 41760
cttctcaaga gttacagcag atccatcaat acattatgge ccttegtgaa gaatattttg 41820
atccaagtat agttggctgg acagtgaaat attatgaact tgaagaaaag atagtcagtce 41880
tgatcaagaa cctgttagtt gctcettaagg acttccattce tgaatatatt gtcagtgcect 41940
ctaactttac ttcccaactc tcaagtcaag ttgagcaatt tctgcacaga aatattcagg 42000
aatatcttag catccttacc gatccagatyg gaaaagggaa agagaagatt gcagagettt 42060

ctgccactge tcaggaaata attaaaagcc aggccattgce gacgaagaaa ataatttcetg 42120
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attaccacca gcagtttaga tataaactgc aagatttttc agaccaactc tctgattact 42180
atgaaaaatt tattgctgaa tccaaaagat tgattgacct gtccattcaa aactaccaca 42240
catttctgat atacatcacg gagttactga aaaagctgca atcaaccaca gtcatgaacc 42300
cctacatgaa gcttgctcca ggagaactta ctatcatcct ctaatttttt aaaagaaatc 42360
ttcatttatt cttcttttec aattgaactt tcacatagca cagaaaaaat tcaaactgcc 42420
tatattgata aaaccataca gtgagccagc cttgcagtag gcagtagact ataagcagaa 42480
gcacatatga actggacctg caccaaagct ggcaccaggg ctcggaaggt ctctgaactc 42540
agaaggatgg cattttttgc aagttaaaga aaatcaggat ctgagttatt ttgctaaact 42600
tgggggagga ggaacaaata aatggagtct ttattgtgta tcata 42645
<210> SEQ ID NO 2

<211> LENGTH: 1870

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2

agagactgeg agaaggaggt gegtectget geetgecceyg gtceactetygyg ctecccaget 60
caaggttcag gccttgecce aggecgggcee tectgggtace tgaggtette tcecegetcetyg 120
tgeccttete cteacctgge tgcaatgagt gggggageac ggggettetyg catgetgaay 180
geaceeccact cagecaggee cttettetee tecaggtece ccacggecet tcaggatgaa 240

agetygeggty ctgacettygyg cegtgetett cotgacgggt aggtgtecee taacctaggy 300

agccaaccat cggggggett tetceectaaa teccegtgge ccacectect gggeagagge 360
agcaggttte tcactggece ceteteceee acctecaage ttggecttte ggetcagate 420
teageccaca goetggeetga tetgggtete cecteccace cteagggage caggetegge 480
atttetyggea gcaagatgaa ccecccccaga geccctggga tegagtgaag gacctggeca 540

ctgtgtacgt ggatgtgetc aaagacageg gcagagacta tgtgtcccag tttgaagget 600
cegecttygy aaaacageta aagtaaggac ccagectggyg gttgagggea ggggtagygy 660
gcagaggecet gtgggatgat gttgaageca gactggccga gtectecacet aatatctgat 720
gagcetgggee ccacagatgg tetggatgga gaaactggaa tgggatctee aggeagggte 780
acageccatyg tceccctgecaa aggacagace agggetgece gatgegtgat cacagageca 840
cattgtgect gcaagtgtag caagcccctt teccttette accacctect ctgetectge 900
ccagecaagac tgtgggetgt ctteggagag gagaatgege tggaggeata gaagegaggt 960
ccttcaaggg cccactttgg agaccaacgt aactgggcac tagteccage tctgtetect 1020
ttttagectee tetetgtgec tecggtecage tgcacaacgg ggcatggect ggeggggceag 1080
gggtgttggt tgagagtgta ctggaaatge taggccactyg cacctecgeyg gacaggtgte 1140
acccagggcet caccectgat aggetgggge getgggagge cagecectcaa cecttetgte 1200
tcacccteca gectaaaget ccttgacaac tgggacageg tgacctecac ctteagecaag 1260
ctgcgogaac ageteggece tgtgacccag gagttotggg ataacctgga aaaggagaca 1320
gagggectga ggcaggagat gagcaaggat ctggaggagy tgaaggcecaa ggtgeagece 1380
tacctggacy acttccagaa gaagtggcag gaggagatgg agetctaceg ccagaaggty 1440

gagccgetge gegcagaget ccaagaggge gegogcocaga agetgcacga getgcaagag 1500
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aagctgagce cactgggega ggagatgecge gaccgcegcege gegeccatgt ggacgegcetg 1560
cgcacgcate tggcccecta cagecgacgag ctgcgcecage gettggecge gegecttgag 1620
gctectcaagyg agaacggcgg cgccagactg gcecgagtace acgccaaggce caccgagcat 1680
ctgagcacge tcagcgagaa ggccaagece gegectcegagg acctecgeca aggectgcetyg 1740
ccegtgetgg agagettcaa ggtcagette ctgagegete tcgaggagta cactaagaag 1800
ctcaacaccce agtgaggcgc ccgccgccege cccccttoce ggtgetcaga ataaacgttt 1860
ccaaagtggg 1870
<210> SEQ ID NO 3

<211> LENGTH: 357

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 3

acagacacca aggacagaga cgctggctag gecgecctee ccactgttac caacatgaag 60
ctgctcgecag caactgtget actcectcace atctgcagee ttgaaggage tttggttegg 120
agacaggcaa aggagccaty tgtggagage ctyggtttete agtactteca gaccgtgact 180
gactatggca aggacctgat ggagaaggtc aagagcccag agcttcaggce cgaggccaag 240
tettacttty aaaagtcaaa ggagecagetyg acaccectyga tcaagaagge tggaacggaa 300
ctggttaact tettgageta tttegtggaa cttggaacac agectgecac ccagtga 357
<210> SEQ ID NO 4

<211> LENGTH: 3482

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 4

gteatggtta cctecccace tecccagety caaggaggat teateeggea accagttgag 60
gctagattet cagcagettt attgaatatt gagaggtggt ctecaccteec actggacatg 120
tgtecteaay tteataccay aacttettty ggacagacag acagacaggt ggcagggcay 180
ggcaggtgte cacgagggtyg gggccagtge accaggggea gcotcagetet ccaaagggge 240
cagcatctge acctgetect getgetgete ctgetgetgt tectgetgtt getccagete 300
agggagggag agagtcttgt cctggetete ttteteettyg aaggtgetga agaaggagtt 360
gaccttgtee ctcaggteet tetccaggaa getcaagtgg ccttecacgt ccceegeatg 420
ggggcccagt ttetgectga getgttecat ctgetgcace agggetttgt tgaagtttte 480
ccegtaggge tecaccegge gteggaacte ctecacctge tggtecaggt geccacceay 540
ctctgccagt gacttctgea geccecteggt gttgecccte aggttgecac gcacgtecte 600
ggccaaggge gccagectet gecgcagete cteggeactg gecgagatec tggecttgag 660
ctccteoggeg ttettettea tctggaaggt caggecctcea agetggtggt tgagettcete 720
ctgegtgtece tgagcatagyg gagcecagget geggegeage tectecacgy tetggteaat 780
cttgacttty aattegtcag cgtagggegt aaggegtece ttgagetect ccacgttetg 840
gtegatettyg gecttgaget cgtcggegtg gggectcage gaggectgea ggetgtegge 900
gttcteocege ageactetet ccatgegetg tgegtagggg gtcagetgge geegeagetg 960

ctcggectge gtgttgaccet gggtgegecag ctggtceegeg tagggctceca ggcgetgetyg 1020
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aagctctege aggttgtcec cgatcttctg gctcacctca ttggecatggg gcagcagecg 1080
ggccctecage tectccaget ccttecccaat ctectectte agtttcteceg agtecttgge 1140
caggcgttca tgcagctcgg tggcaaaggg caccagcttce ttctgcaggt cacctgegta 1200
agtgttcact tctccaagtt tgtcctggaa gagggcactg tggggaaggg cacaaggagg 1260
ccacgttaca tttggcattt acacggcaag actttgtctg cttgtatacc actcgectta 1320
tgcacacgtg ctaagacagg tgagtgctca gaggtaccga gttcaccctc cctatggtgg 1380
tgcagattgg agaggatggg tgtcacagac taagttacga tgctgaattt ctatctcagg 1440
atctcccaca tagtttgtet cagaatctac ccaccatgtce accteccagca gtttgcettte 1500
ccctecttgt ctgcagaggg tgggactttg aggtecttcee cagagggagt gttctgggece 1560
ataggatcac attgtgtaac acaatgttgt cttcttgacc tctgetgggg tcttccagtg 1620
gcacaaggtg ctgctttcct tgecctgtgec caggggccte ccaaatattc ccacctccect 1680
ccecttgatt ccactgggge ctgtctttet gaaacgtatt agaaatcagc tcacatgaca 1740
ttttcctece tcectetett ccatgagect gaatgatagg atgtggccat ttgtcaaact 1800
ctagaacgte aaagcaaaag gacatggcag ggattatteg gtcecaaactt ccggtttaca 1860
tatgtggatc ctaggttcag aggcccggcc agttagtgge agggcagtgg gtatcctaag 1920
cteagggete ctgtetetaa getcaacceet tgecagtaca ttgcatggee tttaagaatt 1980
cceegteace acegeacact gtagteccte ttacttgagt tgetgggtga gttcagattt 2040
ctggagatgt tcecacggeet ccttggeatt gttgetcage tggetgaagt agtceccacat 2100
cactgtggee acctyggteag cactgaccte ageccetgget cctgggtggt aacagagage 2160
aattcatgag gccecegtete ctgtgtggee cctetgetee agetetgage tgcagactygg 2220
atgatggtygy gggtgectea acctgecatt ttecetgtet gagettaget ttttggaage 2280
cacagggata tgtgaaactg gtatagcace aatgccaatg ggeccaccac tgggactggy 2340
ccagetetee tgtgagecac ttggecageca ggcagaccte atgtecaget gggggetgat 2400
gggcacteayg aagtgtectt ttgetttgge tcagecteca tectygecacta cteagageay 2460
cagcecagga gtgecatcca aagacagett ctactcaceg gegacageca ccagggecag 2520
ggtcaggacce acggccttca ggaacatcet gagetgettyg ctgggetgga ggagtttett 2580
gccacactgg atcctececta caatcagggg agctgacaga gaggtectca ggagagetca 2640
cctgegetge agtgggaact gactgaaget cagagecage cagacattta aactcetetee 2700
ctatcgecac cceectgget gecctecect cctecttect cagtgtgact ccacgetgga 2760
aggtgacaca ttcecccaagag gcctettgga cttttgtgac cctgagacta cgtggaaget 2820
gacagcagat cagggctcag gcgatagtta gaagtggtgyg ctgttecegtg cgtgggecace 2880
cececacceeca cecccaccaac ctcageatgg aagggaggag gggaacggaa aacagtagga 2940
gaaacaccte agggagecca tgageecggg actgatgect cgaggecctyg ctggeggete 3000
tgggtttgtg ccgggctcat ggggggcaaa gtccacatcet cctetgteta ccccagtgaa 3060
gacaggtcece cccagtcetece acatcecgeca ctaatgetga ctecatctca gagcaccaga 3120
cactggagtg ggaccatcca ggactgcaga cagcatagtg agctaaaatc taggtcetett 3180
gtcaaggtac acccaagagg agggggccct ggagagectt tgggcagatyg ggtgtgggag 3240

acagggcectt gtcectgaaag ggttaattgt agagtgette atgtcccact cccatgetgt 3300
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gcctecttgg tctagttatt caaagccctg agcttcagtt tctectctga acaatgggat 3360
ggttcagtac attaaagaag acattgcttg cgaagtgggt agtacggtca tctctcagtce 3420
tccatgggaa attgattcca ggaccctctg cagataccaa aatccatgga tgttcaagtce 3480
ct 3482
<210> SEQ ID NO 5

<211> LENGTH: 1195

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 5

ccaggcctcee ctecacctgt cttetcagag cagataatgg caagcatggce tgcegtgetce 60
acctgggete tggetecttet ttcagegttt teggeccacce aggcacggaa aggcttetgg 120
gactacttca gccagaccag cggggacaaa ggcagggtgyg agcagatcca tcagcagaag 180
atggctegeg agceccegegac cctgaaagac agcecttgage aagacctcaa caatatgaac 240
aagttcctgg aaaagctgag gectetgagt gggagcecgagg ctectegget cccacaggac 300
ceggtygggea tgeggeggea getgeaggayg gagttggagy aggtgaagge tegectecay 360
cecctacatgg cagaggegca cgagetggtg ggctggaatt tggagggcett geggecagcaa 420
ctgaageect acacgatgga tcetgatggag caggtggece tgegegtgea ggagetgeay 480
gagcagttge gegtyggtyggy ggaagacace aaggeccagt tygetyggyggy cgtggacgag 540
gettgggett tgetgcaggy actgeagage cgegtggtge accacacegg ccgettcaaa 600
gagetettee acccatacge cgagagecty gtgageggea tegggegeca cgtgeaggag 660
ctgcacegea gtgtggetee geacgeceee gecageceeg cgegecteay tegetgegty 720
caggtgetet ceeggaaget cacgetcaag gecaaggece tgeacgcacy catccageay 780
aacctggace agetygegega agagetcage agagectttyg caggeactgy gactgaggaa 840
ggggecggee cggaccecca gatgetetee gaggaggtge gecagegact tcaggettte 900
cgecaggaca cctacctgea gatagetgee tteactegeg ccategacca ggagactgay 960
gaggtccage agcagetgge gecacctcca ccaggecaca gtgecttege cccagagttt 1020
caacaaacag acagtggcaa ggttctgage aagetgcagg cccgtetgga tgacctgtgg 1080
gaagacatca ctcacagect tcatgaccag ggecacagece atetggggga ccectgagga 1140
tctacctgee caggeccatt cccagettet tgtetgggga gecttggete tgage 1195
<210> SEQ ID NO 6

<211> LENGTH: 8690

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 6

ctgggaatac aggcgtgage cactgcaacc agccagtage ccccatettt gecccteget 60
gagcectact ggatgttett ggttatgega cagtttecece atctattaaa gagaaaccece 120
tatagcagag gggaggatga ggttggaaaa gcaggagcat tgttatgeta ttettgtggg 180
gtctgggaag cagacatctg ggtggatgtt tggggggtge tgggettagt tggggaagta 240
ggggggccecee tggggctgac agggactgga agetctgage tggccagagg gatgttgcaa 300

tecctgocagg gtettgteta tgetgtectt ttcacaacca tcccectact gecaggetga 360
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cacgtggttg cgggggcaca aggccagcca acctagagte tgaggctagg cggaggacac 420
ccteeccace agetgccagg gtcactggeg gtcaaaggca getggtgggg aaggcattgg 480
actccagect tgggggacgg atgtagtgat ggtgggaage aggcttggtg ccaggagggyg 540
cgtcagaggg tgaataagag cagatagagt gtttggggga ggtagccagce caaagggggt 600
gaggcceggt ggaagggaag aagggacata cacgcagage tttgcagcetg agggttttaa 660
ttttttgaga tggggtctct gtceccaccag getggagtge agtggcacaa tcacagetca 720
ctgcagecte gaactcetgg gctcaagcaa tettectace tcagectett gagtagetgg 780
gactacaggce atgcgccacce acgctecgget aatttttgaa cttttttgta gagatgaggt 840
ctccectatat tgcccagget ggtetegaac tecccaggcte aagtgatcct cectettcag 900
cttceccaaag tgctgggatt acaggcatga geccaccatge ctggctaatg caggtgaggt 960
ttttgcagtg tcatccaget aaggcgaccc gttccecctcee caaaaaaggg agactgagaa 1020
ccatgaagtt aagagcccag agaatatcac ggtggtctgg ggtgecttcaa gggctggtcet 1080
ggaataaatt ggaggtggca cgcagggtag gagcgcecggyg ccaactggga gacccagcaa 1140
cataaaggaa aagttgttgg ggetgaggag gettgetgag agaggggaag tgagggaaag 1200
aggtgatcta gggacacggt gtgaatgagg gggggatgag atcacagggt tattactggg 1260
agaccocetga gggaagatgy ccacagggac aggacaagge tgtettetta agggaggaga 1320
ccaccoctea tattgtetta tgeccaattt ctgectecaa agaaagaaaa agtaaaaact 1380
aaaaggcaga aatgaaatce acaagcagac agcccgegee acacectggy cctggtggtt 1440
aaagattgac ccctgaccta atcegttagg ttatctatag attacagaca ttgtatagaa 1500
aagcactgtyg aaaatccecta ttetgttttyg ttecgateta attaceggtyg catgeagece 1560
ccagtcacge atcecectget tgttcaateg atcacgaccee tetcacgtge acccacttag 1620
agttgtgage ccttaaaagg aacagggatt gcetcactegg ggagetegge tcecttgagaca 1680
ggaatcttge ccattceccg aacgaataaa ccccttectt cgttaacteca gegtetgagg 1740
aattttgtet geggetecte ctgctacatt ctgagtyggyg aaagggacta aggtggtetyg 1800
aggaccccac agagtcagga agattgagag gtgagagtge tgaacgggga ggggetttgg 1860
ggctaaggga agtgeceggg accccacctg accccaacge tcacgggaca ggggeagagg 1920
agaaaaacgt gggtggacag agggaggcag geggtcaggyg gaaggctcag gaggagggag 1980
atcaacatca acctgeccceg cccecteecee agectgataa aggtectgeg ggecaggacag 2040
gacctcecaa ccaagcecte cagcaaggat tcaggttggt getgagtgec tgggagggac 2100
acccgectac actctgcaag aaactcaaaa agggagatga ggggategtyg ggagggaggt 2160
agggagggag gagggtgceca ctgatccect gaaccectge ctetgeetee agagtgecce 2220
teceggecteg ccatgagget cttectgteg cteceggtee tggtggtggt tetgtegate 2280
gtcttggaay gtaaaagtgg gatgggagaa ttgcggagtt ggagatttgg aagagtgaag 2340
gtggctacayg gcectggggte ccggcttaga ggacctetga gageteeggg gecccttetg 2400
ggtcgtggtt gectcatcegt ggtcegggtgg gtetccaggt tcetcccagge tcagtecege 2460
aggcgccaaa tctgegcagg agagcactag caaccgatga cgtattgagg cccacaccte 2520
tgggattgge tgtectgett cgacagectt gaaagtgggt aagetgggtg gggggcetcetg 2580

ggagaggtca gtgctgagta aggcaattcec cagcagcettyg agecccacca ggtcacteca 2640
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gtattcctce ccattctttt tttttttttt tttttttete ttgagacgga gtctecgetcet 2700
gtcgccgagg ctggagtgca gtggcgegat cteggctcac tgcaagctec gcctcecectgg 2760
ttcacgccat tctectgecet cagcaggact acaggcgcce gccaccgcege ccggctaatt 2820
ttttgtattt tcagtagaga cagggtttca ccgtggtctce gatctcecctga ctttgtgatce 2880
cgectgecte gacctecccaa agtgectggga ttacaggcegt gagccaccge gtcceggecat 2940
tcctecccat tctaaccaca tgatccccaa ggatctctat ccatcccggt atcccaacct 3000
aagggggttc caataacaaa tttttggccg ggcagggtgg ctcatgectg taatcccage 3060
actttgggag gccgaggcgg gcagatcact tgaggtcagg agttcgaaac cagcctggece 3120
aacatggtga aacttcgtct ctactaaaaa tacaaaaaaa ttagccaggt gtggaggcac 3180
gcgectgtag gceccagetac tcgggagget gaggcaggayg aatcacttga acccgggagg 3240
cggaggttge agtgagccga gatcatacca ctgcactcca gectggetga cacagcaaga 3300
ctccgtcetca aaacaaaaca aaacaaaaat agctgggtgt ggtggtgcac acctgtaatc 3360
ccagctactt gggaggctga ggcaggagaa ctgcttgaac ccgggaggtg gtggttgcag 3420
taggccgaga tcatgecact gecactecage ttgggetaca gagcaagact ccatcetecaa 3480
aaaaaaaaaa aaaaaaacaa attttgaacc cctgcccate ttectggcag geccageccce 3540
ageccagggyg acceccagacg tetecagtge cttggataag ctgaaggagt ttggaaacac 3600
actggaggac aaggeteggg aactcatcag ccgcatcaaa cagagtgaac tttetgecaa 3660
gatgeggtta gaacccttee cagggcacgyg gdagagetggy gtgtgttttt gggtggagece 3720
ctggeagaty gtecaagaty aacagattga aaaaaaaaca agtcctyggay aggctgacaa 3780
catcectetyg gteacacage tagatcetcaa ggtgetcaga cttcaaggac agtttecctyg 3840
actcccatece aggecatatt ttaaaagatg gtettggget gggcacggtyg getcatgett 3900
geaatcecayg cacttaggga ggecgaggtyg ggetgattge ctgaggtcag gagttegaga 3960
ccagtctgac caacatggtg aaaccttgte tctactaaaa atacaaaaaa attaggcagg 4020
catggtggeyg tgcacctgta atcccageta gtegggagge tgaggcaggg gaattgetty 4080
aaccaggaag gtgggagtta cagtgagcca acattgtgee agectgggtyg acagaaggag 4140
actctgtete aaaaaaaaaa azaaaaaaaa aaaaaacaag atggtcttge ccaggtatgg 4200
tggctcacac ctgtaattec agcactatgg gaggctgaga tgggaggatt gettgagece 4260
aggagttega gaccagectg accaacatgg cgagatccetg tcetecattta aaaaaaaaaa 4320
aaaaaagatyg gttttgtgag gtaatgaaaa tgaaggcccece aagcettggece agacctgggt 4380
cceccaggetyg gagtagcecace ccttectgtg tgatcttgac agaggggcat tactgtgage 4440
ctcagtttce tctectataa actggtggtt ctacagggaa gtaaaggage aggcctacag 4500
ggtgtctggt acatgtagat gctcagtata tcatgaaacc cacccttgec ccctttggea 4560
agttagagag tcattcgttc tttcaaaaat atttactgag catctgectaa gtgctggaaa 4620
ctgtttcaat gtggggaata aaacagtgaa gaacgtgccg agcacggtgg ctcacacctg 4680
taaccccace actttggaag gccgaggtgg gtggatcact tgaggtcagg agtgcgagaa 4740
ccecegtecct aatagaaatg caaaaaaaat tagctgggca tggtggecca tgectgtagt 4800
cccagetect tgggaggetyg aggcgagagg attgettgag cccaggagat ctaggcetgca 4860

gtgcgecatyg tttgtgecac tgcattccag cctgggtaac agaatgagac cctgtcetceaa 4920
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caaaaaaaga aaagaaaaga gaagaaaaga gaaaagaaag acagggaggg agggaggaag 4980
gaagggaggy agggagggaa aatagagcca ggcataaact tagaaagatc gtttggaggce 5040
caggcacaat ggctcacacc tgtaatccca gecactttggg aggccaaggce aagcagatca 5100
cctgaggtca ggagttcgag accagcctaa catggagaaa ccctgtctct actaaaaata 5160
caaaattagc cgggegtggt ggtgcattcc tgtagtccta gctacteggg agecctgagge 5220
aggagaatca cttgaacccg ggaggcggag gttgcagtga gccgagatca tgccactgca 5280
ctccagectg ggcgacaagg cgagactcca tgccaaaaaa gaaaaaaaac tcctggegeyg 5340
gtggctcacyg ccagtaatce cagcactgtg ggaggctgayg caggcggatc acgaggtcag 5400
gagttcgaga ctagcctgct caacataatg aaaccctctce tgtactaaaa atacaaaaat 5460
tagctgggtg tggtggcagg cacctgtagt cccagctact cgggaggctg aggcaggaga 5520
atggcttgaa cctgggaggc agaggttgca gtgagccgag acagtgccat tgcactccag 5580
tccaggtgac agagcgaaac tccatctcaa aaaaaaaagg aaggcattgg tagcaagaga 5640
tggcaggcct tgaaagccag gccagggtga agtgtttett tttttttttt tttttttttt 5700
ctttttaaat tttttttttt gagacggagt ctegetetgt cacccagget ggattgeagt 5760
ggcctgatct cggctcactg caagttccge ctceccgggtt catgecattce tcctgectca 5820
cectecegag tagetgggac tacaggcace tgcecaccacyg ccagetaatt ttttgtatte 5880
ttagtagaat gtagaattta cttagtagaa ttttttgtat tcttagecag catggteteg 5940
atctectgac ctggtgatece accegecteg gecteccaaa gtgcetgggat tacaggegty 6000
agccacggeg cceggectta ttttttettt ttgagatgta cccagactgg agtacagtygg 6060
tgegateteg gettactgga acctecacet ceegggttea ggcaattete ctgecteage 6120
ctecatgagta cttggaacta caggtgtgtyg acaccacaca tggtattttt tgtattttta 6180
gtgaagatga catttcacca tgttgcccag gttggteteg aactectgac ctcaagtgat 6240
cagectacet cggectecca aagtgttggg attacaggeg tgagecaaat geccagecaa 6300
gggtaaagtyg tttagactte aacgtgettt ggtecatetyg ggaaactgag gcacagaagt 6360
tggecccacee ageccagegg tcectectaat cccacagaca gtggggatgg agattcetgea 6420
aggggaagag gtgggagtca ggtagcagge agaatttgga cagcetggga ggtagetgeca 6480
cacagtgacc cccttectta ttecteccca cagggagtgg ttttcagaga catttcagaa 6540
agtgaaggag aaactcaaga ttgactcatg aggacctgaa gggtgacatc ccaggagggg 6600
cctetgaaat tteccacace ccagegectg tgctgaggac tecctecatg tggcececagg 6660
tgccaccaat aaaaatcecta cagaaaatte tetectgagt gettetttac tetggggaag 6720
gggetgeggy agagggtagg ggettecaga gagggeaggy tetgeaggag agggeagggg 6780
ctaaacctta ggtactccte acaageccte caatgeccta tctacttgee ctgtgetgag 6840
gatgttttaa ctccatggte tcaaaagagt cttcctaaga accctgcaaa ctgggectta 6900
ttaatcccat aagggcattg aggcccagag aggtgaagtt acttgtataa ggtcacacag 6960
ccaggaagta gagaactgga actagattga accctcagec tagcaatgtce actatgetac 7020
acttttecta gtgtggteta cccgagatga ggggetgagg tttttttttg tttttgttte 7080
tgttttgagg cagactcact ctcteccccca ggatggagta cagtggtgeg atctcagetce 7140

actgcaacct ccacctecca ggttcaagag attatcetge ctcagectece caagtagetg 7200
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ggatttacag gtgtgcgcca ccacacccag ctaatttttg tatttttagt agagacaggg 7260
tttcatcatg ttggccaggce tggtctccaa ctcctggget taagcaatcc tcctgecttg 7320
gcctcccaaa gtattagaat tacaggcgtg agccactgtg cctggctctt atgtaaaatt 7380
aaaccacata cacatgagaa acaaccctat gtaattaaga tttctttctt tttttttttt 7440
tttttaagag atggagtcac ccaggctgga gtgcagttgc acaatctcca ttcactgcag 7500
ccttgcaacc tccaccacct gagttcaagg gattctcctg cctcagecte ctgagtaget 7560
gggattatag gcatgtgcca ccacgcccag ctaatttttt tgtattttta gtagagacgg 7620
aatttcccca tgttggccag gctggtctca aactcctgge cttaaatgat ccaccegtcece 7680
tggcctcecca aagtgctggg attacaggtg tgagccaccg cacccagctt aagatttcat 7740
aagaaaaata tttgtaagcc acatatctaa taaccggtta atattcaggc tgggtgaagt 7800
ggctcatgcce tgtaatccca gcactttggg aagacaaggce gggcggatta cctgaagtca 7860
aaagtttgag acctgcctgg ccaacatggt gaaaccctgt ctctactaaa aatacaaaaa 7920
aattagccgg gtggggtgge acatgcctgt aatcccaget gcttgggagg ctgaggcaag 7980
agaatcceett gaacccagga gtegaaggtt gecagtgagee aagatggege cactgeccte 8040
cagcctggga gacagagtgg gactccatct caaaaaaaaa aaaaattcaa aatgtataat 8100
atacaatccet agttygggaca tcaaacactg cagecactgt ggaaaacagt atggggttte 8160
ctcaaaacat taaagataga actctcaaat gatccttcaa teccacttet gggtatttat 8220
tcaaaagaat tgaaatcagg accttgaaga gatacctgee cteccatgtt cactgeaggt 8280
ctgetecaata cccaagatat ggaaacaace taaatgttta tcaacagatg aatgggtcaa 8340
ggaaatgtgyg tctctacatyg taatggaatyg taacgcatee ttaaaaagga aaccctaagy 8400
cegggetety tggetcacac atgttttttt ttttaaattt tatttattta tttatttatt 8460
tatttatttt ttattgatca ttettgggtyg tttetcacag agggggattt ggcagggtca 8520
taggacaata gtggagggaa ggtcagcaga taaacaagtg aacaaaggtc tctggtttte 8580
ctaggcagag gaccetgagg ccttecgeag tgtttgtgte cctgggtact tgagattagg 8640
gagtggtgac gactcttaac gagcatgetg ccttcaagea tetgtttaac 8690
<210> SEQ ID NO 7

<211> LENGTH: 7576

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 7

aaagaggaac tgacagcaag gctaagccaa tgtetgecee tgggggcaga aagtcaccte 60
ctgetetece tecactgtec acagaggtag ctcagacagg gtgggggtea caggagaacyg 120
aagggagaag ggggtagttc ctgggcagca aaatcaggtg gtgaagggag gcatcagagyg 180
atggcaatta gagaggccat tagaggggaa ccacaggcag acagggtgac aggagggact 240
actgacacaa ggtgaagaga tggcccagec ggacggggtg gctcacatet gtaatcccag 300
cattttggga gceegaggtg ggtggatcac ttgaggtcag gagttcgagg ccccaacatg 360
gcaaaaccce atctetteta aaaatacaaa aattagecgg gcatgatgge agatgectgt 420
aatccetget actegggagg ctgaggcagg aaaattgect gaatccagga ggtggaggtt 480

gcaatgagac gagatcatga cactgcacte caccctggge aacagagcaa gagactgact 540
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ctgtctcata aaaaaaaaga aaaaagaaaa aaaaaaagag atggctgatg gttaaagagg 600

ggttagcggt caggggacac ataagggtaa aggcaggagyg caagaggact ggcagggggc 660

tgccectggg ccaccgggag cgacacagga tgagcatgga gggaaaggga gaaggggatt 720

ctagggtcce agcectaccca agttgcecte tggttcecace tagcatgceca gccagaggcec 780
caggaaggaa ccctgagecce cccaccaaag ctaaagatga gtcegetggag cctggtgagg 840
ggcaggatga aggagctgct ggagacagtg gtgaacagga ccagagacgg gtggcaatgg 900
ttetggtgag ggtgtgetgg getgggtggt gggaggggac tectgggtet gagggaggag 960
gggctgggge ctggaccccet gagtcetcagg gaggaggaaa gggtgggagt ggggctgtga 1020
ccectaggte tgggaggagt ggagggttag agctgagage aggaactcct aggtcacaga 1080
gaggagcgga taaatggggc agagaacacc tggggagage tggggectcc actgtgatgt 1140
cctetetect gtaggagcece gagcacctte cggggcecttca tgcagaccta ctatgacgac 1200
cacctgaggg acctgggtcc gctcaccaag gcctggttcee tcgaatccaa agacagectce 1260
ttgaagaaga cccacagcct gtgccccagg cttgtcectgtg gggacaagga ccagggttaa 1320
aatgttcata aaagecaggt gtggttgtgg cgggtgectyg tagteccage tactcaggag 1380
gctgaggtayg gatgatggcet tgagcccagg agttcgagac cagcctgggce aacacagcega 1440
gatetettygy gggtaaaaca aaaagaaaaa aaaaagttca tacttcetceca ataaataaag 1500
tetcaccetgt gtecetgtet ggatecttee ccagtgtgge cagaaaaaaa cccaccecac 1560
tgecteccay gaatcaatga gtagaagagyg tgacacctyga tggggaagga agagtaggga 1620
ggtegggaay ggtatcaagyg aataacacce tattgtggge ttgeggagaa tgggggactt 1680
caaggcegtgt cagttteagg agggtgaggg caggagegtyg ggtggagtca gecaggtecce 1740
atgatggece tcactgagag cttegecctt gtetectaca agetetgact ccatteccag 1800
tgggecaceca geacctecaa ccectecaca geccecaace cagectetgt cggaggegaa 1860
ttctcagagt gagggttcece tgtcacttga gagaaggtte cctgtgacgt gaccttgggg 1920
gacgtcattyg ceetttetgt ceccacccac cecctecgea gttetgttgyg ccaggacttt 1980
ggcctagaca aaggatgggg gttgtggetyg tggageggaa gtgggtcetca accactataa 2040
atcctetetyg tgecegteeg gagetggtga ggacagectg ccagagtetg gtaagaaagg 2100
gactcagggt gcggggacag gggggegtca gcagggagag ggcaaagatc gataaagcag 2160
gaattttaag aggcacaata ttagaagcce gtgttggaac catgactgtg tgtgtgtgtyg 2220
tgtgtgtgtyg tgtgtgtgtg tgtgtgtgtg agagagagag agagggagat ggagtctcge 2280
tatgtageece aggctagact caaactcctg ggctcaagea atcectectge ctecagectece 2340
ccagtagetg ggactacagg tgcaccacca cactccacaa atcacagaat ttagaactgt 2400
agactatttyg agecttetget tagagttagg gtggetgagg tggggaggat cccttgagece 2460
caggagtttg aggatgcagt gagctgtgat cttgccaccg tgttecagece tgggtgacag 2520
agaaacccca tttctaaaaa agagaaagaa aaagggatag gtacaatgge tcatgectgt 2580
aatcccagceca ctetgggagg ccgaggeggyg tggatcactt gaggtcagga gttcegacacce 2640
agccttacca gcatggtgaa accgcatcta tactaaaaat acaaaaattg geccgggtgtyg 2700
gtagcatatyg cctgtaatcc cagctattec agaggctgayg acaggagaat tgcttgaacce 2760

caggaagcgg aggttgcagt gagcccagat cgtgccactg tactctagec tgggtgacag 2820



US 2010/0323376 Al Dec. 23, 2010
47

-continued

agcaagactc agtcttggcg gaaaaaaaga atgaaaaaat ttaaaaaact aaaaaagaac 2880
tgtaggctgg gcgtggtgge ttacacttgt aatccaaacg ctttgggagg ccaaggcaaa 2940
cggatcactt gatgtcagga gttggagacc agcctggcca acatggtgaa accccgtcte 3000
tactaaaaat acaaaaatta gacaggcatg gtggtgcatg cttgtatttc cagttactca 3060
ggaggctgayg gcaggagaat cgctcgaacc cggaagacag aggttgceggt gagccaaaat 3120
tgcgecateg cacteccagece tgggegagag aacaagacct tgtcttggaa aaaaaaaaag 3180
aattgtagac catttgcttg tgttctttet ccggggatca gatctcacce tctttcetgece 3240
gtacttccte atctcctacg tgtggatgat gatattgtge cctgtgcatg ttcttcegtca 3300
ccaaaagtgc ctctctcata gagcaggtga gaactcagtg aggagatgca gggacatgag 3360
gtctgactta gggcagagcc ctaaggtaac acatttgatc tactgtaggt ccttaatggt 3420
gtctgcagag cacctcectg cactgactca gecttagcaa agggcagagg ctttgcetgtg 3480
ttcectgetg ggeccagaac tgtttaggtg ctcaagaaag ccttectagge tgggctcagt 3540
ggctcacacce tgtactccca gcaccectggg gaggccgaga tgggaggatc gcettgagecce 3600
aggagtteca gaccagectyg ggcaacaaaa caagtctece atetctacaa aagaataaaa 3660
attagcagct gggcatggtg gctcatgcct gtaattccag cactttggga ggccaaggca 3720
ggcaaatcac ttgaggttag gagttcaaga ccagectgge caacatggtyg asacccecate 3780
tctactaaaa atacaaaaat caggtgggge acagtggete aagectgtaa tectageact 3840
ttgggaggee aaggtgggey gatcacgagg tcagaagtte gagaccagee tggecageat 3900
ggtgaaacce catctctact aaaaatacaa aatattagece gggcatggtyg gcaggtgett 3960
gtgattecayg ctecttggga ggetgaggea gaagaattge tagaaccectyg gaggecagagy 4020
ttgcagtgag ccgagaacac gecactgeac tecagectgy gtgacagage gagactecat 4080
ctcaaaaaat acgaaaacaa aaatcageceg ggtggtggeg ggtgectgta ateccageta 4140
ctggggagge tgaggcagga gaattgecttg aacctgggag gtgggggttg cagtgageca 4200
agattgcace actgeactece agectgggca acagagtgag attcecatcete aaaaaagaaa 4260
aaaataataa ttaaaatgtt aasaatcagga gtagaatcac agaatgttgg aaagtgaggce 4320
ccaagaaggg ggcetgtgtec aagtccatge atgggaaact tgactgggac accgagctca 4380
cacagagcag gatctcagte cceccccacca gagtggggeg tgaccacagg aacagecgec 4440
teccagtcage ctgeccacatg acaccceccte aatgttccag gtcetetggac actatgggea 4500
cacgactcet cccagetcetg tttettgtee tectggtatt gggatttggt gagtgtggge 4560
ttecggggag ggaagecttyg gggaggggaa tgagetccaa gcatectteee ageccaggee 4620
cttcttaccet ctgecctetge cctetectet tettecttee tectttecee ctgetgeage 4680
ccecacggget ctectgacac actcteecece tgcagaggte caggggaccce aacageccca 4740
gcaagatgayg atgcctagec cgaccttect cacccaggty aaggaatctce tctccagtta 4800
ctgggagtca gcaaagacag ccgcccagaa cctgtacgag aagacatacce tgeccegetgt 4860
agatgagaaa ctcaggtagc acctgccect ggagaaatgg ggtetggece ataccaccga 4920
ctgcatcecag gacccagaag ttcaggecece ageccctect cectcagace caggagtceca 4980
ggcctcagee cctecteect cagacccagg agtccaggece cccageccegt ccteecteag 5040

acccaggagt ccaggcccce ageccctoct cecctcagace caggagtcca ggtccccaga 5100
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ccctectece tcagacccag gagtccagge ccccagccce tcctecctet aaccatetgt 5160
gctttctece cagggacttg tacagcaaaa gcacagcagce catgagcact tacacaggca 5220
tttttactga ccaagttctt tctgtgctga agggagagga gtaacagcca gaccccccat 5280
cagtggacaa ggggagagtc ccctactccc ctgatcccce aggttcagac tgagctcccce 5340
cttcccagta gctcttgcat cctectccca actctagcct gaattctttt caataaaaaa 5400
tacaattcaa gttgcttctc atggatggca ctgcttttct gaggactcaa ggtgccaaga 5460
tggaggggct gactcagtcc agccaacatt taatgagcac ctactttatg tatggagctce 5520
taacccatgg gtccatggga ataaagcagt gaatagtaac aataaataat cgtaacagca 5580
attagagact aatctttatt gaagtccggc tttctctctt ttattttttt attttttgag 5640
acagggtttc actctgtcac ccaggctgga cagcagtggt gcaatctcgg ctcactgcac 5700
ccteegecte ccaggttcca gcgattctgt gtgectcage ctctggagta gctgggatta 5760
tgggcatgtg ccactgtgca cggctaatgt ttgtattttt agtagggttt tgccagttgg 5820
ctaggctggt ctcaaacttc tgacctcaag tgatccacce gcctcagcct cccaaagtac 5880
tggggtgaca ggecatgagece accgegecat gecaaaatee agecttetca tttgtaaaat 5940
aacaaatcat agacacagct agtccacagt ggcctctgac agtctccagt tgttaacggt 6000
gaatggtgte caggtttttyg gegtectgaa caaagaactyg gacaaaacgce acaaacaaay 6060
caaggaagga atgaagggat ttattgaaaa cgaacataca ctaaacagtg tgggageggy 6120
cccaageata tgggttcecaaa agecctgtta cagaattttt gggagtttaa attceccecta 6180
gaggattece cttecactygyg ttacttetgyg tacaccctat gtaaatggag aggatgaaga 6240
aaagttacaa agtcatttat ggectacegg agaggatgtt tectgttata getgaagtga 6300
attggecetta tgttecctge ctecctattt tectgectta cagttgetgg actgacacat 6360
tttttatttt atttattttg ttttgagata aggtettget ctgtegecca ggetgaagty 6420
cagtggtgag atcttggett actgtagect tgaccttttg ggctcaagag atccteccat 6480
cteagectee caagtagttyg ggactaggga tgceccactge cacacctgge taattttttyg 6540
tatttttagt agagacgggg tttegtcaag ttgectagge tagteteccaa ttectggget 6600
caagcgatet geccaccttg cccttecaaa gtgttgggat tacgggtgtg aaccaccgea 6660
ccaggectgg getgacactt taaacgtgec attgcaatca gtgtataatg gtecegtgge 6720
agagggagaa tggtgcccaa gtcagtactt cttggetggg acccaagaag acaaacctcet 6780
agggccggeyg tggtggcetea cgectgtaat cccageactt tggttggetg aggtgggeag 6840
atcatctgag gtcaggagtt caagaccagce ctggccaaca tggtgaaacc ttgtctctaa 6900
taaaaacaca aaaattagcet aggggtggcce cgcgectgta atcccagtta cctggagget 6960
gaggcaggag aattgcttgt accctggagg cggagatagt gccactgeac tccagectgy 7020
gcagcagagt gagactccgt ctctaaaaaa aaaaaagaaa aacttattaa asaaaaattg 7080
caagcaaaaa gcacagaagg cagaaggtgc aaataagcag aggctccatg gtctgaagga 7140
ggccagtget gggaccatga atgaaggggg ctgggggceca agattectgt atcctgaggg 7200
agtccagggt ggtactgete cccaagtece atgggtgggg ctattggtet ctggggatece 7260
actgecttgta tttctecctaa tcectgettgge attaacctece tgccaggcett tcaacaccecet 7320

tggggcagtt ttcccaggte ctgaggetgg gcagetgagt ccagtaaaaa acaggggecc 7380
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tggagaggga ctgtgggcaa tgcccccgag tcccecgggge ctgggaagaa cagaggcetgce 7440
caagtgcagg gggtggtggg gaggggaaga ccctggagta acaatccctg ctgtgteccac 7500
ttggttccca cggactcaag ccaagccaaa gcactgcccg gaccagttcg gcttccaacce 7560
aatcctggtg ctggec 7576
<210> SEQ ID NO 8

<211> LENGTH: 514

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 8

tgctcagtte atcectagag gcagetgecte caggaacaga ggtgccatgce agceccegggt 60
actcettgtt gttgecectece tggegetect ggectetgee cgagettcag aggcecgagga 120
tgcctecectt ctecagettea tgcagggcta catgaagcac geccaccaaga ccgccaagga 180
tgcactgage agcgtgcagg agtcccaggt ggcccagcag gecagggget gggtgaccga 240

tggcttcagt tccctgaaag actactggag caccgttaag gacaagttet ctgagttctg 300

ggatttggac cctgaggtea gaccaactte ageegtgget gectgagacce tcaatacccee 360
aagtccacct gectatecat cctgecaget cecttgggtee tgcaatctec agggettcecce 420
ctgtaggtty cttaaaaggyg acagtattet cagtgetete ctacecccace teatgectygy 480
ceeeecteca ggeatgetgg ccteccaata aage 514

<210> SEQ ID NO 9

<211> LENGTH: 4510

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 9

gagacggagt cttgetettt cgeccagget ggactgcagt ggegegatet cggetcaaty 60
caagctcecac cteccaggtt cacgecatte tectgectea gectecegag tagctaggac 120
tacaggegee tygecaccacy cctggcetaat tttteatatt tttagtagayg atggggttte 180
accgtgttag ccaagatggt ctcaatctee tgacctegtyg atcegectge cteggectee 240
caaagtgtty gggttacagg catgagccac cgegectgge caacagcaat gatctttgag 300
cacctatatt gccagtcectec acggtaagag ctttettcat tttttgtttt gttttgttte 360
aagacagagt cttgetctgt cacccagget ggagtgeagt ggtgtgateg cggcteacty 420
cagcettcac ttecegggtt caagecatte tcetgectea gecteccaay tagctgggat 480
tacaggcacg catcactact tctggctaat ttttgtattt ttagtaggga cagggttttt 540
caccatgttyg gccaggttgy tctcaaactc ctggectcat atgatctgece caccteggece 600
tcccaaagty ctgggattac aggegtgage cactgegect ttetttgtat ttgttecaagt 660
aatatactga aatatgtact gtgcctccca ctttatggag gaggaaacty aggccagcaa 720
atgaggctgt catgggaggt ggagacagga tttgaacctg cctcagtgca ggaggctcaa 780
gagccetetgt cttetetcag ggcactgtgt gggagggtga gaaggaggga ggeccacaga 840
ggcatgacct ctgattgcca ctgtcacctg ggecctgcete tcetgaagtet ctgecaageg 900

gggaggtygge cgggggaggg ccctgetetyg tgcagectee cctecceegg cccgeagagt 960

tgagcacaga gggacagagg cacggaaccc ccagaaatgt ccctectcag aaacaggcete 1020
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caggccctge ctgecectgtg cctetgegtg ctggtectgg cctgecattgg gggtgagaag 1080
aagtgggtgg agggatgtgg ggcccacacc tggtgggtgt gagtgtggct gtgtgtectg 1140
tggctctgta gccacgtgag acatgagtac ggagtgtgtg cgtttcatgg cgtgcegtatg 1200
catgtgcgtg tcggggagtg tgtgtgtcgg tggctgagag tgaagtgtga atgtcacatt 1260
ggtacaaact gggatcatct gtgtgtgtgc acgtgcgtge gtggaagtgg gagtatgcag 1320
tcgtggtaaa aaagtgcatg tctgtgtgca tatgtgtatt tgtgtgcacc tgtctcetcetg 1380
tggggtatgt gtgtgcaaaa tatttgagtg tgtggacatg tgtgaggggg tgagtgtgtg 1440
ctggtgtgta cgtctgtgtt ttgcatatgc attttttttt ttttttttga gacggagtct 1500
cactctgteca cccaggctgg agtgcagtgg tagcagtggt gcgatcttgg ctcactgcat 1560
catccgecta ccegtttcaa gggattctee tgcctcagte ttcagagtat ttgggactac 1620
agacacacgc caccatgcct ggctaatttt ttttttttga gacggagtct cgctctgtta 1680
cccaggctgg agtgcagtgg cgtgatcttg gctcactgeca acgteccgect cccgggttca 1740
cgccattete ctgectecage cteeccgagta getgggacta caggagecca ccaccacgcec 1800
tggctaattt tttgtatttt tactagagac ggggtttege cgtgttagee aggatggtet 1860
ccatatcctg acctegtgat ccgectgect cggecttcca aagtgctagg attataggeg 1920
tgageccactyg cgectggeca atgectgget aattttttta tatttttggt agagacaggy 1980
ttttgccatyg ttgececagge tggtettgaa atcectgaccet caggtgatcee geecegectty 2040
gecteccaaa gtgcetgggat tacaggeatyg agecaccacyg cceeggecatyg tactttatgt 2100
taaaatggga tcatattcta gatcagcatt atccagtaga aatttaaatt tttaatacag 2160
ggccaggeae ggtggetceat gectgtaate ccageacttt cggaggecga ggegggtgga 2220
tegeaaggte aggagatttg agatcatcecet ggctaacaga tgggtaaaaa cccatcetceta 2280
ctaaaaatac aaaaaattag ccatgcatgg tggcatgege ctgtagtece agetactegg 2340
gaggctgagyg ccggagaate acttgaacce gggaggcaga ggttgcagtg agecgagate 2400
gegecactge attccaaccet gggtgacaga gegagactee gtetgaaaaa aaaaaaaaat 2460
ttaacacgta tgtagacaat gtgcaaggca ccattccatg tgcatcgtat gtagtaacte 2520
ttaattcteca cgataaccet gaggtagata ttattaccece gttctacaaa aggagaaaca 2580
gtectgggga gacaggataa gtcaccggec aaggcacaca gccagcetaca tgtggeccce 2640
gegtgacgge tggtcetetgt aggcgagget ttgtccagat gegtgggtag aaggtetgge 2700
ccggaaagag gaactgacag caaggctaag ccaatgtctg cccctggggy cagaaagtca 2760
cctectgete teectecact gtcecacagag gtagetcaga cagggtgggg gtcacaggag 2820
aacgaaggga gaagggggta gttcctggge agcaaaatca ggtggtgaag ggaggeatca 2880
gaggatggca attagagagg ccattagagg ggaaccacag gcagacaggg tgacaggagg 2940
gactactgac acaaggtgaa gagatggccce agccggacgyg ggtggetcac atctgtaate 3000
ccagcatttt gggagceccga ggtgggtgga tcacttgagg tcaggagtte gaggecccaa 3060
catggcaaaa ccccatctet tctaaaaata caaaaattag ccgggcatga tggcagatgce 3120
ctgtaatcce tgctactegg gaggetgagg caggaaaatt gectgaatece aggaggtgga 3180
ggttgcaatyg agacgagatc atgacactgc actccaccct gggcaacaga gcaagagact — 3240

gactctgtet cataaaaaaa aagaaaaaag aaaaaaaaaa agagatgget gatggttaaa 3300
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gaggggttag cggtcagggg acacataagg gtaaaggcayg gaggcaagag gactggcagg 3360
gggctgecce tgggecacceyg ggagcegacac aggatgagca tggagggaaa gggagaaggg 3420
gattctaggg tcccagecta cccaagttge cctectggtte cacctagcat gccagccaga 3480
ggcccaggaa ggaaccccga gccccccacce aaagctaaag atgagtceget ggagectggt 3540
gaggggcagyg atgaaggagc tgctggagac agtggtgaac aggaccagag acgggtggca 3600
atggttetgg tgagggtgtg ctgggetggg tggtgggagg ggactcctgg gtetgaggga 3660
ggaggggetyg gggcctggac cectgagtet cagggaggayg gaaagggtygyg gagtgggget 3720
gtgacceccta ggtctgggag gagtggaggg ttagagctga gagcaggaac tcctaggtca 3780
cagagaggag cggataaatg gggcagagaa cacctgggga gagctggggce ctccactgtyg 3840
atgtcctcete tcectgtagga gcccgagcac cttececgggge ttcatgcaga cctactatga 3900
cgaccacctg agggacctgg gtcegctcac caaggcctgg ttectcecgaat ccaaagacag 3960
cctcttgaag aagacccaca gcctgtgcce caggettgte tgtggggaca aggaccaggg 4020
ttaaaatgtt cataaaagcc aggtgtggtt gtggecgggtg cctgtagtcc cagctactca 4080
ggaggetygay gtaggatgat ggettgagee caggagttey agaccagect gggcaacaca 4140
gcgagatctce ttgggggtaa aacaaaaaga aaaaaaaaag ttcatacttc tccaataaat 4200
aaagtcteac ctgtgtecet gtetggatee ttecccagtyg tggccagaaa aaaacccace 4260
ccactgecte ccaggaatca atgagtagaa gaggtgacac ctgatgggga aggaagagta 4320
gggaggtegy gaagggtate aaggaataac accctattgt gggettgegyg agaatggggy 4380
acttcaagge gtgtecagttt caggagggtyg agggcaggag cgtgggtgga gtcageaggt 4440
ccecatgatyg geectecactyg agagettege ccettgtetee tacaagetet gactecatte 4500
ccagtygggea 4510
<210> SEQ ID NO 10

<211> LENGTH: 7535

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 10

cageggatee ttgatgetge cttaagteeg getcagaggg gegcagegtyg geetggggte 60
gctatettee catceggaac atctgecetg ctgggggaca ctacgggect teeettgeet 120
gagggtaggy tctcaaggte acttgeccee agettgacet ggecggagtyg getatagagg 180
actttgtcce tgcagactge agcagcagag atgacactgt ctctgagtge agagatgggg 240
gcagggaget gggagagggt tcaagctact ggaacagett cagaacaact agggtactag 300
gaactgctgt gtcagggaga aggggctcaa ggactcgcag gectgggagg aggggectag 360
gcecageocatyg ggagttgggt cacctgtgte tgaggacttyg gtgetgtetg gattttgeca 420
acctagggct ggggtcaget gatgeccace acgactceceg agectccagy aactgaaace 480

ctgtetgece ccagggtety gggaaggagyg ctgetgagta gaaccaacce caggttacca 540

accccaccte agecaccect tgecagecaa agcaaacagg ccceggeccegy cactgggggt 600
tecttotega accaggagtt cagecteceee tgaccegeag aatcttetga teccaccege 660
tccaggagee aggaatgagt cccagtetet cccagtteote actgtgtggt tttgecatte 720

gtettgetge tgaaccacgg gtttetecte tgaaacatet gggatttata acagggetta 780
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ggaaagtgac agcgtctgag cgttcactgt ggcctgteca ttgctagecc taacatagga 840
cecgetgtgtg ccagggetgt cctecatget caatacacgt tagettgtca ccaaacatac 900
cegtgeeget gettteecag tectgatgage aaaggaactt gatgctcaga gaggacaagt 960
catttgccca aggtcacaca gctggcaact ggcagagcca ggattcacgce cctggcaatt 1020
tgactccaga atcctaacct taacccagaa gcacggcttc aagcccctgg aaaccacaat 1080
acctgtggca gccaggggga ggtgctggaa tctcatttca catgtgggga gggggctccce 1140
ctgtgctcaa ggtcacaacc aaagaggaag ctgtgattaa aacccaggtc ccatttgcaa 1200
agcctcgact tttagcaggt gcatcatact gttcccacce ctcccatcce acttcetgtece 1260
agccgcctag ccccacttte ttttttttet ttttttgaga cagtctccct cttgctgagg 1320
ctggagtgca gtggcgagat ctcggctcac tgtaacctce gccteccggg ttcaagegat 1380
tctectgect cagectcecca agtagctagg attacaggeg cccgecacca cgectggeta 1440
acttttgtat ttttagtaga gatggggttt caccatgttg gccaggctgg tctcaaactce 1500
ctgaccttaa gtgattcgec cactgtggec tcccaaagtg ctgggattac aggcgtgage 1560
taccgeceeee agececteee atceccactte tgtecagece cctageccta ctttetttet 1620
gggatccagg agtccagatc cccagcccece tctccagatt acattcatcc aggcacagga 1680
aaggacaggy tcaggaaagy aggactetgg geggeagect ccacattece cttecacget 1740
tggecocecag aatggaggag ggtgtetgga ttactgggeg aggtgtecte ccttectggy 1800
gactgtgggy ggtggtcaaa agacctetat gececcaccte cttectecet ctgeectget 1860
gtgeetgyggy cagggggaga acageccace tegtgactgy gggetggece agecegeceet 1920
atcectgggy gagggggedy gacaggggga gecctataat tggacaagte tgggatectt 1980
gagtectact cagecccage ggaggtgaag gacgtectte cecaggagee ggtgagaage 2040
geagtegyggy geacggggat gagcetcaggy gectetagaa agagetggga ccctgggaac 2100
cectggecte caggtagtet caggagaget acteggggte gggettgggg agaggaggag 2160
cgggggtygay gcaagcagea ggggactygga cctgggaagy getgggeage agagacgace 2220
cgaccogeta gaaggtgggy tggggagage agetggactyg ggatgtaage catageagga 2280
cteccacgagt tgtcactate atttatcgag cacctactgg gtgtecccag tgtectecaga 2340
tectecataac tggggageca ggggcagcega cacggtaget ageegtegat tggagaactt 2400
taaaatgagg actgaattag ctcataaatg gaacacggcg cttaactgtg aggttggage 2460
ttagaatgtyg aagggagaat gaggaatgcg agactgggac tgagatggaa ccggceggtgg 2520
ggagggggty gggggatgga atttgaacce cgggagagga agatggaatt ttectatggag 2580
geccgacctgyg ggatggggag ataagagaag accaggaggg agttaaatag ggaatgggtt 2640
gggggcggcet tggtaaatgt getgggatta ggetgttgea gataatgcaa caaggettgy 2700
aaggctaacce tggggtgagg ccgggttggg gecgggetgg gggtygggagyg agtectcact 2760
ggcggttgat tgacagttte tcctteccca gactggecaa tcacaggcag gaagatgaag 2820
gttectgtggy ctgcgttget ggtcacatte ctggcaggta tgggggeggg gcettgetegg 2880
ttcceceege tecteccecet ctecatectea cectcaaccte ctggececat tcaggcagac 2940
cctgggeccee ctettetgag gettetgtge tgettectgg ctetgaacag cgatttgacy 3000

ctctetggge cteggtttec cccatecttyg agataggagt tagaagttgt tttgttgttg 3060
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ttgtttgttg ttgttgtttt gtttttttga gatgaagtct cgctectgtcg cccaggectgg 3120
agtgcagtgg cgggatcteg gctcactgca agctccgect cccaggtcca cgccattcete 3180
ctgcctcage cteccaagta gctgggacta caggcacatg ccaccacacc cgactaactt 3240
ttttgtattt tcagtagaga cggggtttca ccatgttgge caggctggtc tggaactcct 3300
gacctcaggt gatctgecccg tttcgatcte ccaaagtgct gggattacag gcgtgagcca 3360
ccgcacctgg ctgggagtta gaggtttcta atgcattgca ggcagatagt gaataccaga 3420
cacggggcag ctgtgatctt tattctccat cacccccaca cagcectgecce tggggcacac 3480
aaggacactc aatacatgct tttccgctgg gcgeggtgge tcaccectgt aatcccagea 3540
ctttgggagg ccaaggtggg aggatcactt gagcccagga gttcaacacc agcctgggca 3600
acatagtgag accctgtctc tactaaaaat acaaaaatta gccaggcatg gtgccacaca 3660
cctgtgcetet cagctactca ggaggctgag gcaggaggat cgcttgagcc cagaaggtca 3720
aggttgcagt gaaccatgtt caggccgctg cactccagece tgggtgacag agcaagaccce 3780
tgtttataaa tacataatgc tttccaagtg attaaaccga ctcceccccte accctgecca 3840
ccatggetee aaagaagcat ttgtggagea ccttetgtgt geccetaggt actagatgee 3900
tggacggggt cagaaggacc ctgacccacc ttgaacttgt tccacacagg atgccaggcc 3960
aaggtyggage aageggtgga gacagageceg gageccgage tgegecagea gaccgagtgg 4020
cagageggee agegetggga actggeactyg ggtegetttt gggattacet gegetgggtyg 4080
cagacactgt ctgagcaggt gcaggaggag ctygctcaget cccaggtcac ccaggaacty 4140
aggtgagtgt ccecatectyg geccttgace ctectggtgyg geggetatac ctecccaggt 4200
ccaggtttea ttetgeccet gtegetaagt cttgggggge ctgggtetet getggtteta 4260
gettectett cecatttetyg actectgget ttagetetet ggaattetet ctetecagett 4320
tgtetetete tettecctte tgactceagte tetcacacte gtectggete tgtetetgte 4380
ctteectage tettttatat agagacagag agatggggte tcactgtgtt geccaggetg 4440
gtettgaact tetgggetca agegatecte cegectegge cteccaaagt getgggatta 4500
gaggcatgag ccaccttgee cggectecta getecttett cgtetetgee tetgeectet 4560
gcatctgete tetgcatetyg tetetgtete cttetetegyg cetetgecee gttecttete 4620
tecectettgg gtetetetgg ctecatcccca tetegecege ccecateccag cecttetece 4680
cgecteecac tgtgegacac cctecegece teteggecge agggegetga tggacgagac 4740
catgaaggag ttgaaggcet acaaatcgga actggaggaa caactgaccc cggtggegga 4800
ggagacgegyg gcacggetgt ccaaggaget geaggeggeg caggeccegge tgggegegga 4860
catggaggac gtgtgcggec gcctggtgca gtaccgegge gaggtgcagy ccatgetegg 4920
ccagagcacc gaggagctge gggtgegect cgecteccac ctgcgcaage tgegtaageg 4980
gcteceteege gatgecgatg acctgcagaa gegectggea gtgtaccagg ccggggeceg 5040
cgagggcgece gagcgeggec tcagegecat ccgcgagege ctggggecce tggtggaaca 5100
gggcegegty cgggecgeca ctgtgggete cetggecgge cageegetac aggageggge 5160
ccaggeetgg ggcgagegge tgegegegeg gatggaggag atgggcagec ggaccegega 5220
ccgectggac gaggtgaagg agcaggtgge ggaggtgege gecaagetgg aggagcagge 5280

ccagcagata cgectgeagyg ccgaggectt ccaggoccoge ctcaagaget ggttecgagee 5340
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cctggtggaa gacatgecage gccagtggge cgggcetggtg gagaaggtgce aggctgecegt 5400
gggcaccage gccgecectg tgcccagega caatcactga acgccgaagce ctgcagecat 5460
gcgaccccac gccaccecegt gectectgee tecgegecage ctgcageggg agaccctgte 5520
ccegecccag ccegtectcect ggggtggace ctagtttaat aaagattcac caagtttcac 5580
gcatctgetg gectccecct gtgatttect ctaagcccca gectcagttt ctetttetge 5640
ccacatactg gccacacaat tctcagccce ctectcecteca tctgtgtetg tgtgtatcett 5700
tctetetgee cttttttttt tttttagacg gagtctgget ctgtcaccca ggctagagtg 5760
cagtggcacg atcttggctc actgcaacct ctgcctcttg ggttcaageg attctgetge 5820
ctcagtaget gggattacag gctcacacca ccacacccgg ctaatttttg tatttttagt 5880
agagacgagc tttcaccatg ttggccaggc aggtctcaaa ctcctgacca agtgatccac 5940
cecgeeggect cccaaagtge tgagattaca ggcctgagee accatgeceg gectetgecce 6000
ctctttettt tttagggggce agggaaaggt ctcaccctgt caccecgcecat cacagctcac 6060
tgcagcctee acctectgga ctcaagtgat aagtgatcct cccgectcag cctttecagt 6120
agctgagact acaggegeat accactagga ttaatttggg ggggggggty gtgtgtgtgg 6180
agatggggtc tggctttgtt ggccaggctg atgtggaatt cctgggctca agcgatactce 6240
ccacecttgge ctectgagta getgagacta ctggetagea ccaccacace cagettttta 6300
ttattatttyg tagagacaag gtctcaatat gttgeccagg ctagtetcaa acccectggge 6360
tcaagagate ctecgecate ggecteccaa agtgetggga ttecaggeat ggggetecga 6420
geceggecety cecaacttaa taatacttgt tectcagagt tgcaactceca aatgacctga 6480
gattggtgce tttattetaa getattttea ttttttttet getgtceatta ttetecccecet 6540
tetetectee agtettatet gatatetgee tectteccac ccacectgea cceecatecca 6600
ccectetgte teteectgtt ctectecagga gactetgget tectgtttte ctecacttet 6660
atcttttate tcectececteet acggtttett ttetttetee ceggectget tgtttetece 6720
ccaacceeet tcatetggat ttettettet gecattcagt ttggtttgag ctetetgett 6780
cteeggttee ctetgageta getgteccett cacccactgt gaactgggtt tcectgecca 6840
accctcatte tettteottte tttetttttt tttttttttt tttttttttt tttttgagac 6900
agagtcttge tetgttgcee agectggagt gcagtggtge aatcttggtt cactgcaacce 6960
tccactteece agattcaage aattctcctg cctcagecte cagagtaget gggattacag 7020
gcgtgtecca ccacacccga ctaatttttg tatttttggt agagacaagg ctteggcatt 7080
gttggccagyg caggtctcga actcctgacce tcaagtaatce tgectgectce acccteccaa 7140
agtgctggga ttacaggcat gagccaccte acccggacca tccctcatte tccatecttt 7200
cctecagtty tgatgtetac cccteatgtt teccaacaag cctactgggt getgaateca 7260
ggctgggaag agaagggagc ggctcttctg tcggagtctg caccaggcec atgctgagac 7320
gagagctgge gctcagagag gggaagcettg gatggaagece caggagecgce cggcactcete 7380
ttececteee accecectecag ttetcagaga cggggaggag ggtteccacce aacgggggac 7440
aggctgagac ttgagettgt atctecetggg ccagetgcaa catcetgettg teectetgee 7500

catcttggct cctgcacacc ctgaacttgg tgctt 7535




US 2010/0323376 Al

What is claimed:

1. A method of measuring the concentration of lipoprotein
particles in a biological fluid of a subject, wherein an apoli-
poprotein is structurally associated with said lipoprotein in
the form of lipoprotein-apolipoprotein, the method compris-
ing the steps of:

incubating Solution S2, comprising said biological fluid, a

surfactant, and an antibody against said apolipoprotein,
fora period of time t2 at a set temperature T2, to generate
an antibody-bound apolipoprotein;
generating a calibration curve for quantitating binding of
said antibody to said apolipoprotein with an immunoas-
say, using at least one standard solution comprising a
known concentration of said apolipoprotein;

quantitating said antibody-bound apolipoprotein in Solu-
tion S2 with said immunoassay using said calibration
curve;

determining concentration of said lipoprotein-apolipopro-

tein in said Solution S2;

determining concentration of said lipoprotein-apolipopro-

tein in said biological fluid; and,

determining said concentration of said lipoprotein particles

in said biological fluid.

2. The method of claim 1, wherein said subject is human.

3. The method of claim 1, wherein said biological fluid is
selected from the group consisting of blood, serum and
plasma.

4. The method of claim 1, wherein said Solution S2 is
generated by a method comprising the steps of:

mixing said biological fluid with Reagent R1, wherein said

Reagent R1 comprises a surfactant, to generate Solution
S1;

incubating said Solution S1 for a period of time t1 at a set

temperature T1; and,

mixing said Solution S1 with Reagent R2, wherein said

Reagent R2 comprises said antibody against said apoli-
poprotein, to generate said Solution S2.

5. The method of claim 1, wherein said Solution S2 is
generated by a method comprising the steps of:

mixing said biological fluid with Reagent R1, to generate

Solution S1;

incubating said Solution S1 for a period of time t1 at a set

temperature T1; and,

mixing said Solution S1 with Reagent R2, wherein said

Reagent R2 comprises said surfactant and said antibody
against said apolipoprotein, to generate said Solution
S2.

6. The method of claim 1, wherein said Solution S2 is
generated by a method comprising the step of:

mixing said biological fluid with Reagent R2, wherein said

Reagent R2 comprises said surfactant and said antibody
against said apolipoprotein, to generate said Solution
S2.

7. The method of claim 1, wherein said lipoprotein is LDL
and said apolipoprotein is apo B.

8. The method of claim 1, wherein said lipoprotein is HDL
and said apolipoprotein is selected from the group consisting
ofapo A-I, apo A-11, apo A-IV, apo A-V, apo C-1, apo C-11, apo
C-11I, apo C-1V, and apo E.

9. The method of claim 1, wherein said surfactant is a
non-ionic surfactant.

10. The method of claim 9, wherein said non-ionic surfac-
tant is selected from the group consisting of a POE polymer,
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POP polymer, POE-POP block copolymer, PEG polymer,
Brij® surfactant, Igepal® surfactant, Tween® surfactant and
Triton® surfactant.

11. The method of claim 1, wherein said surfactant in said
Solution S2 varies in concentration from about 0.001% to
about 10%.

12. The method of claim 11, wherein said surfactant in said
Solution S2 varies in concentration from about 0.005% to
about 1%.

13. The method of claim 4, wherein said surfactant in said
Solution S1 varies in concentration from about 0.001% to
about 10%.

14. The method of claim 13, wherein said surfactant in said
Solution S1 varies in concentration from about 0.005% to
about 1%.

15. The method of claim 1, wherein said Solution S2 fur-
ther comprises a PEG polymer.

16. The method of claim 15, wherein said PEG polymer
varies in concentration in said Solution S2 from about 0.1% to
about 10%.

17. The method of claim 16, wherein said PEG polymer
varies in concentration in said Solution S2 from about 1% to
about 8%.

18. The method of claim 4, wherein said Reagent R1 fur-
ther comprises a PEG polymer.

19. The method of claim 18, wherein said PEG polymer
varies in concentration in said Solution S1 from about 0.1% to
about 10%.

20. The method of claim 19, wherein said PEG polymer
varies in concentration in said Solution $1 from about 1% to
about 8%.

21. The method of claim 1, wherein said Solution S2
optionally further comprises one or more components
selected from the group consisting of PEG, dextran sulfate,
a-cyclodextrin sulfate, EDTA, an azide salt, and a divalent
cation.

22. The method of claim 4, wherein said Reagent R1
optionally further comprises one or more components
selected from the group consisting of PEG, dextran sulfate,
a-cyclodextrin sulfate, EDTA, an azide salt, and a divalent
cation.

23. The method of claim 4, wherein said Reagent R2
optionally further comprises one or more components
selected from the group consisting of PEG, dextran sulfate,
a-cyclodextrin sulfate, EDTA, an azide salt, and a divalent
cation.

24. The method of claim 1, wherein said Solution S2 com-
prises a composition selected from the group consisting of: (i)
surfactant Pluronic® F-68 (0.5%), PEG 4000 (2.5%), and
PBS buffer, pH 7.4; (ii) surfactant Brij® 700 (0.005%), PEG
8000 (3%), and PBS buffer, pH 7.4; and, (iii) Pluronic®
F-127 (0.01%), PEG 8000 (5%), and PBS buffer, pH 7.4.

25. The method of claim 4, wherein said Solution S1 com-
prises a composition selected from the group consisting of: (i)
surfactant Pluronic® F-68 (0.5%), PEG 4000 (2.5%), and
PBS buffer, pH 7.4; (ii) surfactant Brij® 700 (0.005%), PEG
8000 (3%), and PBS buffer, pH 7.4; and, (iii) Pluronic®
F-127 (0.01%), PEG 8000 (5%), and PBS buffer, pH 7.4.

26. The method of claim 1, wherein said period of time 2
is about 3 minutes and said set temperature T2 is about 37° C.

27. The method of claim 4, wherein said period of time t1
is about S minutes and said set temperature T1 is about 37° C.

28. The method of claim 1, wherein said immunoassay is
immunoturbidimetry or immunonephelometry.
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29. The method of claim 1, wherein said immunoassay is
an ELISA assay.

30. The method of claim 1, wherein said at least one stan-
dard solution has said known concentration expressed in
mg/dL units.

31. The method of claim 1, wherein said concentration of
said lipoprotein-apolipoprotein in said biological fluid is cal-
culated in mg/dL units.

32. The method of claim 1, wherein said concentration of
said lipoprotein-apolipoprotein in said biological fluid is cal-
culated in nmoles/L units.

33. The method of claim 1, wherein said concentration of
said lipoprotein particles in said biological fluid is calculated
in nmoles/L units.

34. A composition comprising a non-ionic surfactant
selected from the group consisting of a POE polymer, a POP
polymer, a POE-POP block copolymer, a PEG polymer, a
Brij® surfactant, a Igepal® surfactant, a Tween® surfactant
and a Triton® surfactant, wherein the concentration of said
non-ionic surfactant varies from about 0.001% to about 10%;
in a buffer with a pH value ranging from about 6.5 to about
8.5%; said composition optionally further comprising a PEG
polymer varying in concentration from 0.1% to about 10%;
and optionally further comprising one or more components
selected from the group consisting of PEG, dextran sulfate,
a-cyclodextrin sulfate, EDTA, an azide salt and a divalent
cation.

35. The composition of claim 34, further comprising a
biological fluid from a subject.
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36. The composition of claim 34, further comprising an
antibody against an apolipoprotein.

37. A kit for measuring the concentration of lipoprotein
particles in a biological fluid of a subject, wherein an apoli-
poprotein is structurally associated with said lipoprotein in
the form of lipoprotein-apolipoprotein, said kit comprising:

at least one composition comprising a known amount of
said apolipoprotein,

a composition comprising a non-ionic surfactant selected
from the group consisting of a POE polymer, a POP
polymer, a POE-POP block copolymer, a PEG polymer,
a Brij® surfactant, a Igepal® surfactant, a Tween® sur-
factant and a Triton® surfactant, wherein the concentra-
tion of said non-ionic surfactant varies from about
0.001% to about 10%; in a buffer with a pH value rang-
ing from about 6.5 to about 8.5; said composition
optionally further comprising a PEG polymer varying in
concentration from about 0.1% to about 10%; and
optionally further comprising one or more components
selected from the group consisting of PEG, dextran sul-
fate, a-cyclodextrin sulfate, EDTA, an azide salt and a
divalent cation;

a composition comprising an antibody against said apoli-
poprotein and optionally further comprising one or more
components selected from the group consisting of PEG,
dextran sulfate, a-cyclodextrin sulfate, EDTA, an azide
salt and a divalent cation;

said kit further comprising an applicator and an instructional
material for the use of said kit.
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