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MONOCYTE BIOMARKERS FOR HYPERTENSION
CROSS-REFERENCE TORELATED APPLICATIONS

(G001 This application claims priority to U.S. Provisional Patent Application No.
€82/480 821, filed April 25, 2017, which is incorporated herein by reference in ifs entirety,

STATEMENT RECARDING FEDERALLY SPONSORED RESEARCH

(00062} This invention was made with government support under grant NHLBI K08
HL121671, T32 HLOG69765-11A1, and NHLBI K01 HL121045 awarded by the Natlional

institutes of Health. The government has cerlain rights in the invention.
FIELD

(60037 This disclosure relates to biomarkers for hyperiension and inflammation in

hyperiensive subjects and compositions and methods including the same.
INTRODUCTION

(00047 Despite conventional treatment, hypertension remains unconirolled in nearly 50%
of patients with the disease. Even when blood pressure is relatively controlled with
conventional treatment, individuals with hypertension have an elevated risk of cardiovascular
evenis such as myocardial infarction, stroke, heari failure, and chronic kidney disease.
Therefore, there is a component of hypertension that is still insufficiently treated with

conventional treatment.
SUNMMARY

[C005] Provided herein are methods of diagnosing inflammation in a subject being
treated for hypertension. The method may inciude {(a) oblaining a sample from the subject;
() determining a level of a biomarker in the sample; (C) comparing the level of the biomarker
10 a reference level of the biomarker, and (d) identifying the subject as having inflammation
when the level of the biomarker is different from the reference level of the biomarker,
wherein the biomarker is selected from IL18RAP, LTF, PGLYRP1, GZMH, ARG1T, MMPE,

and VSIG4, or a combination thereof.

[C0086] in some embodiments, the method further includes determining the lsvel of at
least one additional biomarker in the sample, wherein the at ieast one additional biomarker is
selected from the other of HLIBRAPR, LTF, PGLYRP1, GZMH, ARG1, MMP8, and VSIG4. In

some embodimenis, the method further includes comparing the level of the al ieast one
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additional biomarker to a reference level of the at lsast one additional biomarker; and
identifying the subject as having inflammation when the level of the at least one additional
biomarker is different from the reference level of the at least one additional biomarker. In
some embodiments, the subject is identified as having inflammation when (@) the level of
IL18RAP in the sample is greater than the reference level of IL18RAP; (b) the level of LTF in
the sample is greater than the reference level of LTF; (¢} the level of PGLYRP1 in the
sample is greater than the reference level of PGLYRP1; (d) the level of GZMH in the sample
is greater than the reference level of GZMH; (8) the level of ARG1 in the sample is greater
than the reference level of ARGHT; () the level of MMPE in the sample is greater than the
reference level of MMPE; or {g) the level of VEIG4 in the sample is less than the reference

level of V3IG4, or any combination of (a}-(g).

(0007} Provided herein are methods of determining if a subject being treated for
hypertension has or is at risk of developing inflammation. The method may include (@)
obtaining a sample from the subject; (b} determining a level of a biomarker in the sample; ()
comparing the level of the biomarker to a reference level of the biomarker, and (d)
determining the subject has or is at risk of developing inflammation when the level of the
bicmarker is different from the reference level of the biomarker, wherein the biomarker is
selected from [L18RAP, LTF, PGLYRP1, GZMH, ARG1, MMPB, and VSIG4, or a
combination thereof.

[0008] in some embodiments, the method further includes determining the level of at
least one additional biomarker in the sample, wherein the at least one additional biomarker is
selected from the other of IL18RAP, LTF, PGLYRP1, GZMH, ARG1, MMPS8, and V3IG4.

[3009] in some embodiments, the method further includes comparing the level of the at
least one additional biomarker {0 a reference level of the at least one additional biomarker;
and identifving the subject as having inflammation when the level of the at least one
additional biomarker is different from the reference level of the &l least on addilional
biomarker. In some embodiments, the subject is determined {0 have or is at risk of
developing inflammation when {g) the level of IL18RAP in the sample is greater than the
reference level of IL18RAP; (b) the level of LTF in the sample is greater than the reference
level of LTF,; (¢} the level of PGLYRP1 in the sample is greater than the reference level of
PGLYRP1; (d) the level of GZMH in the sample is greater than the reference level of GZMH;
(e} the level of ARG1 in the sample is greater than the reference level of ARG1; (i) the level
of MMPS in the sample is greater than the reference level of MMPS; or (g) the level of VSIG4

inn the sample is less than the reference level of VSIG4, or any combination of (a)-{g).
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[3010] Provided herein are methods of monitoring progression of inflammation in a
subject being treated for hypertension. The method may include (a8) obtaining first and
second samples from the subject; (b) determining a first level of a biomarker in the first
sample and a second level of the biomarker in the second sample; (¢) comparing the first
and second levels of the biomarker; and (d) determining: () inflammation has progressed in
the subject when the second level of the biomarker is greater than the first level of the
biomarker, or inflammmation has not progressed in the subject when the second level of the
biomarker is equivalent 1o or less than the first level of the biomarker, wherein the biomarker
is selecied from IL18RAP, LTF, PGLYRP1, GZMH, ARG1, and MMPS, or a combination
thereof; or (il inflammation has progressed in the subject when the second level of the
biomarker is less than the first level of the biomarker, or inflammation has not progressed in
the subject when the second level of the biomarker is equivalent {0 or grealer than the first

fevel of the biomarker, whersin the biomarker is VSIG4.

[0011] in some embodiments, the method further includes determining a first level of at
least one additional biomarker in the first sample and a second level of the at least one
additional biomarker in the second sample, wherein the at least one additional biomarker is
selected from the other of IL18RAP, LTF, PGLYRP1, GZMH, ARG1, MMPS, and VSIG4. in
some embaodiments, the method further includes comparing the first and second levels of the
at least one additional biomarker; and determining: (i} inflammation has progressed in the
subject when the second level of the additional biomarker is greater than the first level of the
additional biomarker, or inflammation has not progressed in the subject when the second
level of the additional biomarker is equivalent to or less than the first level of the additional
biomarker, wherein the additional biomarker is selected from IL18RAP, LTF, PGLYRP1,
GZMH, ARG1, and MMPS8; or (i) inflammation has progressed in the subject when the
second level of the additional biomarker is less than the first level of the additional
biomarker, or inflarnmation has not progressed in the subject when the second level of the
additional biomarker is equivalent to or greater than the first level of the additional biomarker,

wherein the additional biomarker is VSIG4.

[00123 Provided herein are methods of determining if a subject being ireated for
hyperiension would benefit from anti-inflammatory therapy. The method may include (a)
obtaining a sample from the subject; (b) determining a level of a biomarker in the sample; ()
comparing the level of the biomarker {o a reference level of the biomarker; and (d)
determining that the subject would benefit from anti-inflammatory therapy when the level of

the biomarker is different from the reference level of the biomarker, wherein the biomarker is
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selected from IIL18RAP, LTF, PGLYRP1, GZMH, ARG1, MMPS8, and VSIG4, or a

combination thereof.

[6013] in some embodiments, the method further includes determining the level of at
least one additional biomarker in the sample, wherein the at ieast one additional biomarker is
selected from the other of IL18RAP, LTF, PGLYRP1, GZMH, ARG1, MMPS, and VSIG4. In
some embodiments, the method further includes comparing the level of the at ieast one
additional biomarker to a reference level of the at lsast one additional biomarker;, and
determining that the subject would benefit from anti-inflammatory therapy when the level of
the at least one additional biomarker is different from the reference level of the at least on
additional biomarker. In some embodiments, the subject is determined to likely benefit from
anti-inflammatory therapy when: (@) the level of IL18RAP in the sample is greater than the
reference level of IL18RAP; (b) the level of LTF in the sample is greater than the reference
level of LTF,; (¢} the level of PGLYRP1 in the sample is greater than the reference level of
PGLYRP1; (d) the level of GZMH in the sample is greater than the reference level of GZMH;
(e} the level of ARG1 in the sample is greater than the reference level of ARGH1; () the level
of MMP8 in the sample is greater than the reference level of MMPS,; or () the level of VSIG4

inn the sample is less than the reference level of VSIG4, or any combination of (a3-(g).

[0014] Provided herein are methods of moniforing a subject’s response 1o anti-
inflammatory therapy, wherein the subject is being co-treated for hypertension. The method
may include (a) oblaining first and second samples from the subject; (b) determining a first
level of a biomarker in the first sample and a second level of the biomarker in the second
sample; (¢} comparing the first and second levels of the biomarker; and (d) determining:
the subject is not responding (o the anti-inflammatory therapy when the second level of the
biomarker is greater than the first level of the biomarker, or subject is responding to the anti-
infltammatory therapy when the second level of the biomarker is equivalent {o or less than
the first level of the biomarker, wherein the biomarker is selected from IL18RAP, LTF,
PGLYRP1, GZMH, ARG1, and MMFP8, or a combination thereof;, or (i) the subject is not
responding to the anti-inflammatory therapy when the second level of the biomarker is less
than the first level of the biomarker, or the subject is responding to the anti-inflammatory
therapy when the second level of the biomarker is equivalent {0 or greater than the first level

of the biomarker, wherein the biomarker is VSIG4.

[0015] in some embodiments, the method further includes determining a first level of at
least one additional biomarker in the first sample and a second level of the at least one
additional biomarker in the second sample, wherein the at least one additional biomarker is
selected from the other of IL18RAP, LTF, PGLYRP1, GZMH, ARG, MMPS, and VSIG4. In

4



WO 2018/200755 PCT/US2018/029482

some embodiments, the method further includes comparing the first and second levels of the
at least one additional biomarker; and determining: (i) the subject is noi responding to the
anti-inflammatory therapy when the second level of the additional biomarker is greater than
the first level of the additional biomarker, or the subject is responding to the anii-
inflammatory therapy when the second level of the additional biomarker is equivalent to or
less than the first level of the additional biomarker, wherein the additional biomarker is
selected from IL18RAP, LTF, PGLYRP1, GZMH, ARG1, and MMPS; or (i) the subject is not
responding 1o the anti-inflammatory therapy when the second level of the additional
biomarker is less than the first level of the additional biomarker, or the subject is responding
to the anti-inflammatory therapy when the second level of the additional biomarker is
equivalent io or greater than the first level of the additional biomarker, wherein the additional
biomarker is VSIG4.

[0016] Provided herein are methods of diagnosing hypertension in a subject. The
method may include (a) obtaining a sample from the subject; (b) determining a level of a
bicmarker in the sample; (¢} comparing the level of the biomarker to a reference level of the
biomarker; and (d) identifying the subject as having hyperiension when the level of the
bicmarker is different from the reference level of the biomarker, wherein the biomarker is
selected from [L18RAP, LTF, PGLYRP1, GZMH, ARG1, MMPB, and VSIG4, or a
combination thereof.

[0017] in some embodiments, the method further includes determining the level of at
least one additional biomarker in the sample, wherein the at least one additional biomarkeris
selected from the other of IL18RAP, LTF, PGLYRP1, GZMH, ARG1, MMPS, and VSIG4. In
some embodiments, the method further includes comparing the level of the at least one
additional biomarker {0 a reference level of the at least one additional biomarker, and
identifying the subject as having hyperiension when the level of the at least one additional
biomarker is different from the reference level of the at least on additional biomarker. In
some embodimenis, the subject is identified as having hypertension when: (a8) the level of
IL18RAP in the sample is grealer than the reference level of IL18RAP; (b) the level of LTF in
the sample is greater than the reference level of LTF; (©) the level of PGLYRF1 in the
sample is greater than the reference level of PGLYRP1,; (d) the level of GZMH in the sample
is greater than the reference level of GZMH; {(e) the level of ARG1 in the sample is grealer
than the reference level of ARG1; (f) the level of MMPE in the sample is grealer than the
reference level of MMPE; or (g) the level of VSIG4 in the sample is less than the reference

level of VSIG4, or any combination of (a@)-{g).
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[3018] in some embodiments, the level of the biomarker in the sample is greater than
the refersnce level of the biomarkser, and whersin the biomarker is selected from IL18RAP,
LTE, PGLYRP1, GZMH, ARGY, and MMP8, or a combination theresf. in some
embodiments, the level of the biomarker in the sample is less than the reference level of the
biomarker, and wherein the biomarker is VSIG4. In some embodiments, the sample is a
biclogical sample. In some embodiments, the sample is selected from whole blood, serum,
and plasma. In some embodiments, the sample comprises monocyies. In some
embodiments, determining the level of the biomarker in the sample includes detecting the
biomarker with a technique selected from immunoassay, sequencing, and hybridization, or a
combination thereof. In some embodimentis, the reference level of the biomarker is the level
of the biomarker in a controf sample. In some embodiments, the reference level of the
biomarker is a culoff level. In somes embodiments, the cutoff value is determined by a
receiver operating curve (ROC) analysis from biclogical samples of a patient group. In some
embodiments, the cutoff level is determined by a mean plus 2 standard deviation analysis of
multiple control samples. In some embodiments, the subject is hypertensive. In some
embodiments, the method further includes administering an anti-inflarmmmation therapy to the
subject.  In some embodiments, the method further includes administering an anti-

hyperiension therapy to the subject.

[0013] Further provided are methods of treating inflammation in a subject being treated
for hypertension. The method may include inhibiting the transcription, expression, or activity
of, or a combination thereof, a gene or gene product selected from IL18RAF, LTF,
PGLYRP1, GZMH, ARG, and MMPS8, or a combination thereof, or increasing the
franscription, expression, or aclivity of, or a combination thereof, a gene or gene product
selected from VGIG4,

[0020]3 Further provided are methods of treating hypertension in a subject. The method
may include inhibiting the transcription, expression, or activity of, or a combination thereof, a
gene or gene product selecied from IL18RAP, LTF, PGLYRP1, GZMH, ARG1, and MMPS,
or a combination thereof, or increasing the transcription, expression, or activity of, or a

combination thereof, a gene or gene product selected from VSIG4,

[0021] Further provided are Kits for detecting inflammation in a subject being treated for
hypertension. The kit may include one or more reagenis for detecting a biomarker selected
from IL18RAPF, LTF, PGLYRP1, GZMH, ARG1, MMP8, and VSIG4, or a combination
thereof.
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[6022] Further provided are Kits for detecting hyperension in a subject. The kit may
inciude one or more reagents for detecting a biomarker selected from IL18RAP, LTF,
PGLYRP1, GZMH, ARG1, MMP8, and V3IG4, or a combination thereof.

[8023] Further provided are compositions including a probe array for detecting a
biomarker in a sample. The array may include a plurality of probes that hybridizes {o one or
more biomarkers selected from IL18RAP, LTF, PGLYRP1, GZMH, ARG1, MMP8, and
VSiG4, or a combination thereof. In some embodiments, the composition further includes a

solid support with the plurality of probes atiached thereto.

[6024] The disclosure provides for other aspects and embodimenis that will be apparent

in light of the following detailed description and accompanying figures.
BRIEF DESCRIPTION OF THE DRAWINGS

[0025] FIG. 14, FiIG. 1B, and FIG. 1C; (FIG. 14) Hierarchical clustering of normatlized
RPKM (reads per kilobase per million mapped reads) for those genes that were identified as
significantly differentially expressed using RNASeq. Intensity of red or green is used to show
fold increase or decrease, respeclively. Columns represent individual sampies, and each
row represenis one gene. (FIG. 1B) Principal componenis analysis (PCA) of the 860
significant genes. Three componenis were sufficient {o describe 80.6% of the variability
among samples (48.8%, 20.2%, and 11.6% on the X, Y, and Z axes, respectively). (FIG. 1C)
Functional network generated from upstream regulator analysis using ingenuity Pathway
Analysis (IPA) software. The three central proteins were predicted {0 be aclivated using IPA
(pvalues = 1.5 X 10-11 10 1.5 X 10-9, Z scores = 2.9 10 3.9). Peripheral genes are gverlaid
with RNASeq expression values. Red or green color represents up- or down-regulation,
respectively. intensity of the color represents the degree of change. Orange lines with
arrows indicate that directionality of the downstream gene is consistent with predicted
activation of the up-stream regulator. Yellow lines indicate inconsisient results belween gene
expression and IPA’s knowledge base for that particular interaction. Gray lines indicate that

directionality cannot be resolved. Gene abbreviations are defined in TABLE 3.

[6028] FiG. 24, FiG. 2B, FIG. 2C, and FiG. 2D: Univariate regressions of mean arterial
pressure (MAP) and the expression (ogugRPKMs) of those genes thal significanily
correlated with MAP In multivariate regression analyses: (FiG. 2A) lacioferrin (LTF) (FIG.
28) peptidoglycan recognition protein 1 (PGLYRP1), (FIG. 2C) granzyme H (GZMH) and
{FIG. 2D) interleukin 18 receptor accessory protein (IL18RAP). Confrol normotensive

subjects are represented by open dots, and hyperiensive patients are shown by closed dots.
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Pearson correlation coefficients and their significance are given for controis (C, n=5),
hypertensive subjects (HTN, n=7) or all subjects analyzed together (All, n=12). P<0.05 was

considered significant.

(8627} FiG. 3A, FIG. 3B, FIG. 3C, and FIG. 3D: Relative RT-PCR quantification
{normalized to GARDH)} of (FIG. 34) lactoferrin (LTF) (FIG. 38B) peptidogivcan recognition
protein 1 (PGLYRPTY (FIG. 3C) granzyme H (GZMH), and (FIG. 3D) interleukin 18 receplor
accessory protein (L18RAF) in a validation cohort of normotensive {(n=6) and hypertensive
(n=9) patients. Data are plolted as meantSEM. *F<0.05 by Student’s t-test or Mann-Whithey
test,

[6028] FiGG. 4A and FIG. 4B: Correlation between mean arterial pressure (MAP) and
IL18RAP expression (FIG. 448) and between eGFR and IL18RAP expression (FIG. 4B) in
hyperiensive individuals {(n=78). Pearson correlation coefficients and siatistical significance

are given in the graphs.

(60297 FiG. 8: PheWAS Manhattan plot for the LTF SNP 151126478 showing association
between this SNP and 1,418 different phenotypes. Disease groups on the x-axis are shown
in different colors, and the y-axis reflects the p value for each phenotype. Purple and orange
horizontal lines represent p value of 0.05 and Bonferroni corrected p value of 3.5 x 107,

respectively.

[0030] FiG. 8A, FIG. 8B, FIG. 8C, and FiG. 8D: Relative RT-PCR quantification
(normalized to GAPDH) of (FIG. 6A) arginase 1 (Arg1), (FIG. 8B) chemokine (C-C motif)
figand 4 (CCL4), (FIG. 6C) matrix metaglloproteinase 8 (MMP8), and (FIG. 8D) V-set and
immunoglobulin domain containing 4 (VSIG4) in g validation cohort of control normotensive
(n=6) and hyperiensive (n=9) patients. Data are plotted as meantSEM. *FP<0.05 by one-
failed Mann-VWhitney test.

[0031]) FiG. 7. Graphs showing that IL18RAP is positively and negatively comrelated with
MAP and eGFR (n =76), respectively.

[00323 FiG. 8. Graphs showing that eGFR is negatively corrglaled with PGLYRP1

expression.

[0033] FIG. 9. A PheWAS (phenome-wide association studies) Manhattan plot for SNP
131126478 in LTF. This plot shows association between SNP 181126478 and 1345 different

phenotypes. Along the X-axis different disease groups are shown in different colors. The Y-
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axis reflects the P value for each phenotype. Blue and red horizontal lines represent P value

of 0.05 and Bonferroni correcied F value of 5.8 x 107°, respectively.
DETAILED DESCRIPTION

(60347 The present disclosure relgtes io biomarkers for hypertension and for
inflammation in subjects being treated for hypertension. Treated hypertension is associated
with a pro-inflammatory gene signature in monocyies. These franscripls may serve as
biomarkers for disease severity or as potential novel therapeutic targets. Provided herein
are methods for detecting and/or quantifying the levels of biomarkers including, for example,
IL18RAP, LTF, PGLYRP1, GZMH, ARG1, MMPS8, or VSIG4, or a combination thereof. The
fevel of IL18RAP, LTF, PGLYRP1, GZMH, ARG1, or MMP8 may be greater in a subject
suffering from, or at risk of suffering from, hypertension or inflammation as compared to a
subject not suffering from, or at risk of suffering from, hypertension or inflammation. The
level of V3IG4 may be less in a subject suffering from, or at risk of suffering from,
hypertension or inflammation as compared to a subject not suffering from, or at risk of
suffering from, hyperiension or inflammation. The subject suffering from inflammation may
also be undergoing treatment for hypertension. The methods disclosed herein may be used
for identifving, diagnosing, detecling, prognosing, classifying risk, freating, and/or monitoring

the progression of hypertension and/or inflammation.

4. Definitions

# oy

[6035] The terms “comprise(s),” “include(s),” “having,

"o » o

has,” “can,” “contain(s),” and
variants thereof, as used herein, are intended to be open-ended transitional phrases, terms,
or words that do not preclude the possibility of additional acts or structures. The singular
forms “g,” “and,” and “the” include plural references unless the context clearly dictates
otherwise. The present disclosure also contemplates other embodiments “comprising,”
‘consisting of” and “consisting essentially of,” the embodiments or elements presented

herein, whether explicitly set forth or not.

[6038] For the recitation of numeric ranges herein, each intervening number there
between with the same degree of precision is explicitly contemplated. For example, for the
range of 8-9, the numbers 7 and 8 are contemplated in addition to 6 and 9, and for the range
6.0-7.0, the number 6.0, 6.1, 6.2, 6.3, 64, 65, 6.8, 6.7, 6.8, 6.9, and 7.0 are explicitly

contemplated.

(00373 Unless otherwise defined, ali technical and scientific terms used herein have the

same meaning as commonly understood by one of ordinary skill in the art. In case of

9
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conflict, the present document, including definitions, will control.  Preferred methods and
materials are described below, although methods and materials similar or equivalent to
those described herein can be used in practice or testing of the present invention.  All
publications, patent applications, patents and other references mentioned herein are
incorporated by reference in their entirety. The materials, methods, and examples disclosed

herein are Hustrative only and not intended o be limiting.

[3038] The term “about” as used herein as applied to one or more values of interest,
refers to a value that is similar t0 a stated reference value. In certain aspects, the term
“about” refers 10 a range of values that fall within 20%, 19%, 18%, 17%, 18%, 15%, 14%,
13%, 12%, 11%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, or less in either direction
{greater than or less than) of the stated reference value unless otherwise stated or otherwise
evident from the context (except where such number would exceed 100% of a possible

value).

[3039] The term “administration” or “administering,” as used herein, refers {0 providing,
contacting, and/or delivery of an agent by any appropriate route to achieve the desired
effect. These agents may be administered {0 a subject in numerous ways including, but not
limited to, orally, ocularly, nasally, intravenously, fopically, as aerosols, suppository, etc. and

may be used in combination.

(8040 The term “agonist” refers io a biologically active ligand that binds to iis
complementary biologically active receptor and activates the receptor either to cause a
biclogical response in the receptor or o enhance a biological activity of the recepior. An
agonist may trigger {e.g., initiale or promote), partially or fully enhance, stimulate, increase,
or activate one or more biological activities., An agonist may mimic the action of a naturally

oocurring substance.

[8041] “Artagonist” or “inhibitor” may be used interchangeably herein and refers ¢ an
agent that inhibits the effect of an agonist. An antagonist may be a compound that inhibits or
reduces an activity of a polypeplide. An antagonist may indirectly or directly bind a
polypeptide and inhibit the activily of the polypeptide, including binding activity or catalytic
activity, For example, an antagonist may prevent transcription of a gene encoding a
polypeptide, an antagonist may prevent expression of a polypeptide, or an antagonist may
inhibit the ability of a polypeptide to catalyze a reaction or mediate the binding of the
polypeptide to a ligand. An “allosteric antagonist” refers o a compound that binds to a
polypeptide at a secondary site, distinct from the primary ligand binding site, and inhibits or

reduces an activity of the polypeptide. The ferms “inhibit” or “inhibiting” mean that an activity

16
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is decreased or prevenied in the presence of an inhibitor as opposed to in the absence of
the inhibitor. The term “inhibition” refers to the reduction or down reguiation of a process or
the elimination of a stimulus for a process, which resulis in the absence or minimization of
the expression or activily of a biomolecule or polypeptide. Inhibition may be direct or
indirect. Inhibition may be specific, that is, the inhibitor inhibits a biomolecule or polypeptide

and not others.

[3042] “‘Aminc acid” as used herein refers o naturally occurring and non-natural
synthetic amino acids, as well as amino acid analogs and amino acid mimetics that function
in a manner similar 1o the naturally occuring amino acids. Naturally occurring aming acids
are those encoded by the gensetic code. Amino acids can be referred o herein by either
their commeonly known three-letier symbeols or by the one-lefter symbols recommended by
the [UPAC-IUB Biochemical Nomenclature Commission. Aming acids include the side chain

and polypeptide backbone portions.

[3043] The “area under curve” or "AUC” refers 1o area under a ROC curve. AUC under
a ROC curve is a measure of accuracy. An area of 1 represents a perfect test, whereas an
area of 0.5 represents an insignificant test. A preferred AUC mayv be at least approximaiely
0.700, at least approximately 0.750, at least approximately 0.800, at least approximately
0.850, at least approximately 0.900, at least approximately 0.910, at least approximately
0.920, at least approximately 0.8930, at least approximately 0.940, at least approximately
0.850, at least approximately 0.960, al least approximaiely 0.970, at least approximately
0.980, at least approximately $.990, or at least approximaiely 0.995.

(3044 “‘Component,” “components,” or “al least one component,” refer generally to a
capture antibody, a detection conjugate, a calibrator, a control, a sensilivity panel, a
container, a buffer, a diluent, a salt, an enzyme, a co-factor for an enzyme, a detection
reagent, a pretreatment reagent/sclution, a substrate {e.g., as a solution), a stop solution,
and the like that can be included in a kit for assay of a test sample, in accordance with the
methods described herein and other methods known in the art. Some components can be in

solution or lyophilized for reconstitution for use in an assay.

[(045] The terms “control,” “reference level,” and ‘reference” may be used herein
interchangeably. The reference level may be a predetermined value or range, which is
employed as a benchmark against which to assess the measured result. “Conirol group”™ as
used herein refers {0 a group of control subjecits. The predetermined level may be a culoff
value from a conirol group. The predetermined level may be an average from a conirol

group. Culoff values (or predeiermined cutoff values) may be determined by Adaptive Index
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Model (AIM) methodology. Cutoff values (or predetermined cutoff values) may be
determined by a receiver operating curve (ROC) analysis from biological samples of the
patient group. ROC analysis, as generally known in the biological arts, is a determination of
the ability of a test fo discriminate one condition from another, e.qg., to determine the
performance of each marker in identifving a patient having CRC. A description of ROC
analysis is provided in P.J. Heagerty et al. (Biomefrics 2008, 56, 337-44), the disclosure of
which is hereby incorporated by reference in its entirety. Allernatively, cutoff values may be
determined by a quartile analysis of biclogical samples of a patient group. For example, a
cutoff value may be determined by selecting a value thal corresponds to any value in the
25th-75th percentile range, preferably a value that corresponds {o the 25th percentile, the
50th percentile or the 75th percentile, and more preferably the 75th percentile. Such
statistical analyses may be performed using any methed known in the art and can be
implemented through any number of commerciaily available software packages (e.g., from
Analyse-it Software Lid,, Leeds, UK, StataCorp LP, College Station, TX; SAS Institute inc.,
Cary, NC.}. The healthy or normal levels or ranges for a target or for a protein activity may
be defined in accordance with standard practice. A control may be g subject, or a sample
therefrom, whose disease siate is known. The subject, or sample therefrom, may be
healthy, diseased, diseased prior {0 treatment, diseased during treatment, or diseased after
freatment, or a combination thereof. The term "normal subject” as used herein means a
healthy subjedt, L.e. a subject having no clinical signs or symptoms of disease. The normal
subject may be dlinically evaluated for otherwise undetecied signs or sympioms of disease,
which evaluation may include routine physical examination and/or laboratory testing. In
some embodiments, the control is a healthy control.  In some embodiments, the conirol is
from a subject having hypertension. In some embodiments, the conirol is from a subject

having inflammation.

[0046] The term “expression vector” indicates a plesmid, a virus or another medium,
known in the art, into which a nucleic acid sequence for encoding a desired protein can be

inserted or introduced.

(00473 The term "host cell” is a cell that is susceptible to transformation, transfection,
fransduction, conjugation, and the like with a nucleic acid construct or expression vector.

Host cells can be derived from plants, bacleria, yeast, fungi, insects, animals, elc.

[0048] “‘Label” and “detectable label” as used herein refer {o a moiety attached o an
antibody or an analyte o render the reaction between the antibody and the analyte
detectable, and the antibody or analyle so labeled is referred {0 as “detectably labeled.” A

label can produce a signal that is detectable by visual or instrumental means. Various labels
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include signal-producing substances, such as chromagens, fluorescent compounds,
chemiluminescent compounds, radioactive compounds, and the like. Representative
examples of labels include moieties that produce light, e.g., acridinium compounds, and
moieties that produce fluorescence, e.q., fluorescein. Other labels are described herein. In
this regard, the moiety, itself, may not be deteclable but may become detectable upon
reaction with yet ancther moiety. Use of the term “detectably labeled” is intended to

encompass such labeling.

[3049] Any suitable detsctable iabel as is known in the art can be used. For example,
the detectabie label can be a radioaciive label (such as 3H, 14C, 32P, 33F, 358, 90Y, 998T¢,
1191In, 1251, 1311, 177Lu, 186Ho, and 1538m), an enzymatic label (such as horseradish
peroxidase, alkaline peroxidase, glucose &-phosphate dehydrogenase, and the iike), a
chemiluminescent fabel (such as acridinium esters, thioesters, or sulfonamides; luminol,
isoluminol, phenanthridinium esters, and the like), a fluorescent label (such as flucrescein
{e.g., S-flucrescein, 8-carboxyfluorescein, 3'6-carboxyfluorescein, 5(6)-carboxyfluorescein,
S-hexachloro-fluorescein, &-tetrachiorcfluorescein, flucrescein isothiocyanate, and the ke,
rhodamine, phycobiliproteins, R-phycoerythrin, quantum dots {e.q., zinc sulfide-capped
cadmium selenide), a thermometric label, or an immuno-polymerase chain reaction labsel.
Examples of preferved fluorophores include, but are not limited to, 7-aming-4-
methyicoumarin-3-acetic acid (AMCA), 5-carboxy-X-rhodaming, S-carboxy-X-rhodamineg,
lissamine rhodamine B, 5-carboxvfiuorescein, 6-carboxyfluorescein, fiuorescein-5-
isothiocyanate (FITC), 7-disthylaminocoumarin-3- carboxylic acid, teframethylrhodamine-5-
isothiocyanale, tetramethyirhodamine-8-isothiocyanate, 5-carboxyltetramethylrhodamine, 6-
carboxytetramethylrhodamine, 7-hydroxycoumarin-3-carboxylic  acid, N-4 4-difluoro-5,7-
dimethy-4-bora-3a,4a-diaza-3-indacenepropionic acid, eosin-5-isothiocyanate, ervthrosine-5-
isothiocyanate, TEXAS RED (Molecular Probes, Inc.), and CASCADE blue acetylazide
(Molecular Probes, Inc). An introduction {o labels, labeling procedures and detection of
fabels is found in Polak and Van Noorden, Introduction to Immunocytochemistry, 2nd ed.,
Springer Verlag, NY. (1897}, and in Haugland, Handbook of Fluorescent Probes and
Research Chemicals (1896), which is a combined handbook and calalogue published by
Molecular Probes, inc., Eugene, Oregon. A fluorescent label can be used in FPIA (see, e.g.,
U.S. Patent Nos. 5,593,896, 5,573,904, 5,488,925, 5,359,083, and 5,352,803, which are
hereby incorporated by reference in their entireties). An acridinium compound can be used
as a detectable label in a homogeneous chemiluminescent assay (see, e.g., Adamczyk et
al., Bioorg. Med. Chem. Letl. 2006, 18, 1324-1328; Adamczyk et al., Bioorg. Med. Chem,
Lett. 2004, 4, 2313-2317; Adamczyk et al, Biorg. Med. Chem. Leti. 2004, 14, 3917-3821;
and Adamczyk et al., Org. Lett. 2003, 5, 3778-3782).
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[3050] in one aspect, the acridinium compound is an acridinium-8-carboxamide.
Methods for preparing acridinium 8-carboxamides are described in Matlingly, J. Biclumin.
Chemilumin. 1981, 6, 107-114; Adamczyk et al, J. Org. Chem. 1898, 63, 5838-583¢;
Adamoczyk et al., Tetrahedron 1999, 85, 10898-10814,; Adamczyk et al., Org. Lett, 1999, 1,
779-781; Adamczyk et al., Bioconjugate Chem. 2000, 11, 714-724; Mattingly et al, In
Luminescence Biotechnology: Instruments and Applications; Dyke, K. V. Ed.; CRC Press:
Boca Raton, pp. 77105 (2002); Adamczyk et agl., Org. Lett. 20063, 5, 37798-3782; and U.S.
Pat. Nos. 5,468,646, 5543,524 and 5,783,699 (each of which is incorporated herein by

reference in iis entirety for its teachings regarding same).

[0051] Another example of an acridinium compound is an acridinium-8-carboxylate aryl
ester. An  example of an acridinium-9-carboxyiate aryl ester is  10-methyl-8-
{(phenoxycarbonybacridinium fluorosulfonate (available from Cayman Chemical, Ann Arbor,
Mb. Methods for preparing acridinium 8-carboxylate aryl esters are described in McCapra et
al., Photochem. Photobiol. 1965, 4, 1111-21; Razavi et al.,, Luminescence 2000, 15, 245-
249; Razavi et al., Luminescence 2000, 15, 239-244; and U.S. Patent No. 5,241,070 {each
of which is incorporated herein by reference in iis entivety for iis teachings regarding same).
Such acridinium-8-carboxylate aryl esters are efficient chemiluminescent indicators for
hydrogen peroxide produced in the oxidation of an analvie by at least one oxidase in terms
of the intensity of the signal and/or the rapidity of the signal. The course of the
chemiluminescent emission for the acridinium-9-carboxylate aryl ester is completed rapidly,
ie., in under 1 second, while the acridinium-8-carboxamide chemiluminescent amission
extends over 2 seconds. Acridinium-9-carboxylate aryl ester, however, loses its
chemiluminescent properties in the presence of protein.  Therefore, its use requires the
absence of protein during signal generation and deteclion. Methods for separating or
removing profeins in the sample are weli-known 1o those skilled in the art and include, but
are not limited to, ulirafitration, exiraction, precipitagtion, dialysis, chromatography, and/or
digestion (see, e.qg., ¥ells, High Throughput Biocanalytical Sample Preparation. Methods and
Automnation Strategies, Elsevier 2003). The amount of protein removed or separated from
the test sample can be about 40%, about 45%, about 50%, about 55%, about 80%, about
85%, about 70%, about 75%, about 80%, about 85%, about 20%, or about 85%. Acridinium-
g-carboxylate aryl esters can be dissolved in any suilable solvent, such as degassed

anhydrous N N-dimethylformamide (DMF) or aqueous sodium cholate.

[6052] “Polynuclectide” as used herein can be single stranded or double stranded, or
can contain portions of both double stranded and single stranded sequence. The

polynuclestide can be nucleic acid, natural or synthetic, DNA, genomic DNA, ¢cDNA, RNA, or
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a hybiid, where the polynucieotide can contain combinations of deoxyribo- and ribo-
nucleotides, and combinations of bases including wuracil, adenine, thymine, cytosine,
guanine, inosine, xanthine hypoxanthine, isocytosine, and isoguanine. Polynuclectides may
include siRNA. Polynucleotides include the complements thereof. Polynucieotides can be

obtained by chemical synthesis methods or by recombinant methods.

[8053] As used herein, the term “gene” means the polynuciestide sequence comprising
the coding region of a gene, e.g., a structural gene, and the including seguences located
adjacent 1o the coding region on both the 5 and 3' ends for a distance of about 1 kb on
either end such that the gene comresponds o the length of the full-length mRNA. The
sequences which are located 5' or upstream of the coding region and which are present on
the mRNA are referred o as 5 non-translated sequences. The sequences which are
located 3' or downstream of the coding region and which are present on the mRNA are
referred to as 3" non-transiated seguences. The term “gene” encompasses both cDNA and
genomic forms of a gene. A genomic form or clone of a gene contains the coding region
interrupted with non-coding sequences fermed “introns” or “intervening regions” or
“intervening sequences.” Introns are segmentis of a gene which are transcribed into nuclear
RNA, for example, heterogeneous nuclear RNA (hnRNA); introns may contain regulatory
elements such as enhancers. Introns are removed or “spliced out” from the nuclear or
primary transcript; introns therefore are absent in the messenger RNA {mRNA) transcript.
The mRNA functions during translation to specify the sequence or order of amino acids in a
nascent polypeptide. In addition to containing infrons, genomic forms of a gene may aiso
include sequences located on both the 5 and 3’ end of the sequences which are present on
the RNA franscript. These sequences are referred {o as "flanking” sequences or regions
(these flanking sequences are located 5 or 3' {o the non-fransiated sequences present on
the mRNA transcript). The %' flanking region may contain regulatory sequences such as
promoters and enhancers which control or influence the transcription of the gene. The ¥
flanking region may contain sequences which direct the termination of transcription, posi-

franscriptional cleavage and polyadenylation.

[0054] As used herein, an oligonucieotide or polynucieotide “having a nuclectide
seguence encoding a gene” means a polynuclectide sequence comprising the coding region
of a gene, orin other words, the nucleic acid sequence which encodes a gene product. The
coding region may be present in either a ¢cDNA, genomic DNA, or RNA form. When present
in a DNA form, the oligonuclectide may be single-stranded (i.e., the sense sitrand) or double-
stranded. Suilable control elements such as enhancers/promoters, splice junctions,

polyadenylation signals, etc. may be placed in dlose proximity to the coding region of the
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gene if needed to permit proper initiation of transcription and/or correct processing of the
primary RNA franscript. Alternatively, the coding region utilized in the vecior may contain
endogenous enhancers/promoters, splice junctions, intervening sequences, polyadenyiation

signals, etc., or a combination of both endogenous and exogenous control elements,

[8055] A “peptide” or “polypeptide” is a linked seguence of amino acids and can be
natural, synthetic, or a modification or combination of natural and synthetic. Peptides and
polypeptides include proteins such as binding proteins, receptors, and antibodies. “Primary
structure” refers to the amino acid sequence of a particular peptide. “Secondary structure”
refers 1o locally ordered, three dimensional structures within a polypeptide. These structures
are commonly known as domains, e.g., enzymatic domains, extracellular domains,
transmembrane domains, pore domains, and cytoplasmic tail domains. Domains are
portions of a polypeptide that form a compact unit of the polypeptide and are typically 15 {0
350 amino acids long. Exemplary domains include domains with enzymatic activity or ligand
binding activity. Typical domains are made up of sections of lesser organization such as
stretches of bela-sheet and alpha-helices. “Terfiary structure” refers to the complete three
dimensional structure of a polypeptide monomer. “Quaternary structure” refers to the three

dimensional structure formed by the noncovalent association of independent terliary units.

[0056] “‘Predetermined cutoff” and “predetermined level” as used herein refer {0 an
assay cutoff value that is used to assess diagnostic, prognostic, or therapeutic efficacy
resulis by comparing the assay results against the predetermined culoffflevel, where the
predetermined cuiof/level already has been linked or asscciated with various dlinical
parameters {.q., presence of disease, stage of disease, severity of disease, progression,
non-progression, or improvement of disease, etc.). Cutoff values may vary depending on
the nature of the immunocassay (e.g., antibodies empioyed, reaction conditions, sample
purity, etc.). It is well within the ordinary skill of one in the art {o adapt the disclosure herein
for other immunoassays to oblain immunocassay-specific cutoff values for those other
immunoassays based on the description provided by this disclosure. Whereas the precise
value of the predetermined culoffllevel may vary between assays, the correlations as

described herein should be generally applicable.

[0057] “Probe,” as used herein, is an oligonuclectide or polynuclectide that can
selectively hybridize to at least a portion of a target sequence under conditions that allow for
or promote selective hybridization. In general, a probe can be complementary to the coding
or sense {(+) strand of DNA or complemeniary to the non-coding or anti-sense {-) strand of

DNA (sometimes referred to as "reverse complementary™). Probes can vary significantly in
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length. For example, a probe may be a lengih of about 10 to about 100 nucleotides, about

15 to aboul 75 nuclectides, or about 15 1o about 50 nucleoctidss.

[6058] “‘Recombinant” when used with reference, e.q., 1o a cell, or nucleic acid, protein,
or vecior, indicates that the cell, nucleic acid, protein, or vector, has been modified by the
introduction of a helerslogous nucleic acid or protein or the alteration of a native nucleic acid
or protein, or that the cell is derived from a cell so modified. Thus, for example, recombinant
cells express genes that are not found within the native (non-recombinant) form of the cell or
express native genes that are otherwise abnormally expressed, under expressed, or not

expressed at all.

I

[6059] “‘Risk assessment,” “risk classification,” “risk identification,” or “risk siratification”
of subjecis (e.g., patients} as used herein refers o the evaluation of factors including
biomarkers, 1o predict the risk of occurrence of fulure events including disease onset or
disease progression, so that treatiment decisions regarding the subject may be made on a

more informed basis.

(6080 “Sample” or "biclogical sample” or “est sample” as used herein can mean any
sample in which the presence and/or level of g biomarker is {0 be detected or determined.
Samples may include a medical sample. Samples may include any biological fluid or tissue,
such as blood, whole blood, fractions of biocod such as plasma and serum, muscle, interstitial
fluid, sweat, saliva, urine, tears, synovial fluid, bone marrow, cerebrospinal fluid, nasal
secretions, sputum, amniotic fluid, bronchoalveotar lavage fluid, lung tissue, peripheral blood
mononuclear cells (PEMC), total white blood cells, monocytes, lymph node cells, spleen
celis, tonsil cells, skin, or combinations thereof. in some embodiments, the sample
comprises a biclogical fluid. In some embodiments, the sample comprises blood, whole
biood, plasma, serum, PBMCs, monocytes, or a combination thereof, in some
embodiments, the sample comprises blood, PBMCs, monocyles, or a combination thereof.
in some embodiments, the sample comprises monocyies. Monooytes may be isolated from
whole blood. Samples can be obtained by any means known in the art. The sample can be
used directly as obtained from a patient or can be pre-treated, such as by fitration,
distillation, exiraction, concentration, centrifugation, inactivation of interfering components,
addition of reagents, and the Hke, to modify the character of the sample in some manner as

discussad herein or otherwise as is known in the art.

[o0&1] “Series of calibrating compositions” refers {0 a plurality of compositions
comprising a known concentration or levels of biomarkers, wherein each of the compositions

differs from the other compositions in the series by the concentration of the biomarker.
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[(082] “Selectively hybridize to” (as well as “selective hybiidization,” “specifically
hybridize to,” and “specific hybridization”, as used herein, refers to the binding, duplexing, or
hybridizing of a polynucleotide preferentially to a particular nuclectide sequence under
stringent conditions. The term “stringent conditions’ refers 1o conditions under which a probe
will hybridize preferentially 1o iis target seguence, and 10 a lesser exient to, or not at all to,
other non-target seguences. A “stringent hybridization” and “stringent hybridization wash
conditions” in the contexdt of nucleic acid hybridization (e.g., as in array, Southemn
hybridization, Northern hybridization, or FISH) are sequence-dependent, and differ under
different conditions. An extensive guide to the hybridization of nucleic acids is found in, e.g.,
Tijssen, 25 Laboratory Technigues in Biochemistry and Molecular Biology--Hybridization with
Nucleic Acid Probes, Part I, Ch. 2, "Overview of principles of hybridization and the strategy
of nucleic acid probe assays,” Elsevier, NY (1883} ("Tijssen ™). Generally, highly stringent
hybridization and wash conditions are selected to be about 5°C lower than the thermal
melting point (Tm) for the specific sequence at a defined ionic strength and pH. The Tm is
the temperature (under defined ionic strength and pH) at which 50% of the farget sequence
hybridizes 1o a perfectly matched probe. Very siringent conditions are selected 1o be equalto
the Tm for a particilar probe.  An example of siringent hybridization conditions for
hybridization of complementary polynuclectides, which have more than 100 complementary
residues, on an amray or on a filer in & Southern or Northern biot is 42°C using standard
hybridization solutions {(see, e.g., Sambrook and Russell, Molecular Cloning: A Laboratory
Manual, 3rd ed., Vol 1-3, Cold Spring Harbor Laboratory, Cold Spring Harbor Press, NY
(2001Y).

[6083] The term “sensifivity” as used herein refers {fo the number of true positives
divided by the number of true positives plus the number of false negatives, where sensitivity
(“sens™ may be within the range of O<sens<1. Ideally, method embodiments herein have
the number of false negatives equaling zero or close 1o equaling zero, so that no subject is
wrongly identified as not having hypertension or inflammation when they indeed have
hyperiension or inflammation. Conversely, an assessment ofien is made of the ability of a
prediction algorithm o classify negatives correctly, a complementary measurement o

sensitivity.

[(064] The term “specificity” as used herein refers to the number of true negatives
divided by the number of true negatives plus the number of false positives, where specificity
(“spec”™ may be within the range of O<spec<1. ideally, the methods described herein have
the number of false positives equaling zero or close 1o equaling zero, so that no subject is

wrongly identified as having hypertension or inflammation when they do not in fact have
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hypertension or inflammation. Hence, a method that has both sensitivity and specificity

equaling one, or 100%, is preferred.

[G085] By “specifically binds,” it is generally meant that a polypeptide or biosensor, or
derivative thereof, binds to a ligand when it binds to that ligand via fis ligand-binding site

miore readily than # would bind t0 a random, unrelated ligand.

[G088] “Subject” or “patient” as used herein refers o any subiect, particularly a
mammalian subject, who wants o oris in need of detecting a biomarker. The subject may be
a human or g non-human animal. The subject may be 8 mammal. The mammal may be a
primmate or a non-primate. The mammal can be a primate such as a human; a non-primate
such as, for example, dog, cat, horse, cow, pig, mouse, rat, camel, llama, goatl, rabbi,
sheep, hamster, and guinea pig; or non-human primate such as, for example, monkay,
chimpanzee, gorilla, orangutan, and gibbon. The subject may be of any age or stage of
development, such as, for example, an adull, an adolesceni, or an infant. In some
embodiments, the subject is human. In some embodiments, the subject has a specific

genetic marker.

(60877 “Substantially identical” can mean that a first and second aming acid sequence
are at ieast 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 86%, 87%, 98%, or 98% over a
regionof 1,2, 3,4,5,8,7, 8,8, 10, 11, 12, 13, 14, 15, 16, 17, 18,18, 20, 21, 22, 23, 24, 25,
30, 35, 40, 45, 50, 55, 80, 65, 70, 75, 80, 85, 90, 85, 100, 200, 300, 400, 500, 600, 700, 800,
900, 1000, 1100 amino acids.

[G068] “Target” as used herein can refer 10 an entily that a drug molecule or therapy
binds or affects. A target may include, for example, a small molecule, a protein, a

polypeptide, a polynuclectide, a carbohydrate, or a combination thereof.

[0069] A “therapeutically efiective amount,” or “effective dosage,” or “effective amount’
as used interchangeably herein unless otherwise defined, means a dosage of an agent or
drug effective for periods of time necessary, 1o achieve the desired therapeutic result. An
effective dosage may be determined by a person skilled in the art and may vary according to
faclors such as the disease state, age, sex, and weight of the individual, and the ability ofthe
drug 1o elict a desired response in the individual. This term as used herein may also refer to
an amount effective at bringing about a desived in vivo effect in g subject. A therapeutically
effective amount may be administered in one or more administrations {e.g., the composition
may be given as a preventalive treatment or therapeutically at any stage of disease

progression, before or after symptoms, and the like), applications, or dosages, and is not
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intended to be limiled to a particular formulation, combination, or adminisiration rouie. i is
within the scope of the present disclosure that the drug may be administered at various
times during the course of treatment of the subiect. The times of administration and
dosages used will depend on several factors, such as the goal of treatment {e.g., freating v.
preventing), condition of the subject, etc. and can be readily determined by one skilled in the
art. A therapeutically effective amount is also one in which any toxic or detrimental effects of
substance are oulweighed by the therapeutically beneficial effects. A “prophylactically
effective amount’ refers to an amount effective, gt dosages and for periods of time
necessary, to achieve the desired prophylactic result. Typically, since a prophylactic dose is
used in subjects prior to or at an earlier stage of disease, the prophylactically effective

amount will be less than the therapeutically effective amount.

[0070] The terms “treat,” “realed,” or “treating” as used herein refers {0 a therapeutic
wherein the object is to slow down {lessen) an undesired physiological condition, disorder or
disease, or o obtain beneficial or desired clinical results. For the purposes of this invention,
beneficial or desired clinical results include, but are not limited to, alleviation of symptoms;
diminishment of the extent of the condition, disorder or disease; stabilization (l.e., not
worsening) of the state of the condition, disorder or disease; delay in onset or slowing of the
progression of the condition, disorder or disease; amelioration of the condition, disorder or
disease state, and remission (whether partial or total), whether detectable or undeteciable,
or enhancement or improvement of the condition, disorder or disease. Treatment aiso
includes prolonging survival as compared {0 expected survival if not receiving treatment.
The terms “ireatl,” “lreated,” or “treating” may include preventing, suppressing, repressing,
ameliorating, or complefely eliminating the disease. Preveniing the disease may involve
administering a composition of the present invention to a subject prior to onset of the
disease. Suppressing the disease may involve administering a composition of the present
invention o a subject after induction of the disease but before its clinical appearance.
Repressing or amelioragting the disease may involve administering a composition of the

present invention to a subject afier clinical appearance of the disease.

[007 1] “Variant” used herein with respect to a polynucieotide means (i) a portion or
fragment of a referenced nucleotide sequence; (i) the complement of a referenced
nucleotide sequence or portion thereof; (i) a polynuclectide that is substantially identical to
a referenced polynucleotide or the complement thereof, or (iv) a polynucieotide that
hybridizes under stringent conditions to the referenced polynucleotide, complement thereof,

or a sequences substantially identical thereto.
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[3072] A “variant” can further be defined as a peptide or polypeptide that differs in amingo
acid sequence by the insertion, deletion, or conservative substitution of amino acids, but
retain at least one biological activity. Representative exampies of “biological activity” include
the ability {0 be bound by a specific antibody or fo promoie an immune response. Variant
can mean a substantially identical sequence. Variant can mean a functional fragment
thereof. Variant can also mean multiple copies of a polvpeptide. The multiple copies can be
in tandem or separated by a linker. Variant can also mean a polypeptide with an amino acid
seguence that is substantially identical o a referenced polypeptide with an amino acid
seguence that retains al least one biological activily. A conservative substitution of an amino
acid, i.e., replacing an amino acid with a different amino acid of similar properties (e.g.,
hydrophilicity, degree and distribution of charged regions} is recognized in the art as iypically
involving a minor change. These minor changes can be identified, in part, by considering
the hydropathic index of amino acids. See Kyte et al., J. Mol Biol 1982, 7157, 105-132. The
hydropathic index of an amino acid is based on a consideration of its hydrophobicity and
charge. it is known in the art that amino acids of similar hydropathic indexes can be
substituled and still refain profein function. In one aspect, aming acids having hydropathic
indexes of x 2 are substituted. The hydrophibicity of amino acids ¢an also be used to reveal
substitutions that would result in polypeptides retaining biological function. A consideration
of the hydrophilicity of aming acids in the context of a polypeptide permits calculation of the
greatest local average hydrophilicity of that polypeptide, a useful measure that has been
reporied to correlate well with antigenicity and immunogenicity, as discussed in U.S. Patent
No. 4,554,101, which is fully incorporated herein by reference. Substitution of aming acids
having similar hydrophilicity values ¢an result in polypeptides retaining biological activity, for
example immunogenicity, as is undersiood in the arl. Substitutions can be performed with
amino acids having hydrophilicity values within 2 of each other. Both the hydrophobicity
index and the hydrophilicity value of amino acids are influenced by the particular side chain
of that amino acid. Consistent with that observation, aming acid substitutions that are
compatible with biclogical function are understood to depend on the relative similarity of the
amino acids, and particularly the side chains of those amino acids, as revealed by the

hydrophobicity, hydrophilicity, charge, size, and other properties.

[8073] A variant can be a polynucieotide sequence that is substantially identical over
the full length of the full gene sequence or a fragment thereof. The polynucleotide sequence
can he 80%, 81%, 82%, 83%, 84%, 85%, 88%, 87%, 88%, 88%, 90%, 91%, 92%, 93%,
94%, B5%, B6%, 97%, 88%, 98%, or 100% identical over the full length of the gene
sequence or a fragment thereof. A variant can be an amino acld sequence that is

substantially identical over the full length of the amino acid sequence or fragment thereof.
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The amino acid seqguence can be 80%, 81%, 82%, 83%, 84%, 85%, 88%, 87%, 88%, 8%%,
90%, 91%, 92%, 93%, 84%, 95%, 96%, 97%, 98%, 98%, or 100% identical over the full

length of the amino acid sequence or a fragment thereof,

2. Disease

(60747 The present disclosure relates {o analyzing or quantifying the levels of one or
more biomarkers for diagnosing, prognosing, classifving risk, and monitoring the progression
or severity of a disease. The biomarkers may be used as targets for treating or preventing a
disease. The disease may include hypertension, inflammation in a subject being treated for

hyperiension, end organ damage from hypertension, or a combination thereof.

a. Hypertension

[0075] Hyperiension is also known as high blood pressure. Hypertension is a long term
medical condition in which the blood pressure in the arleries is persisiently elevated. Blood
pressure may be sxpressed by iwo measuremesnts, the systolic pressure and the diastolic
pressure, which are the maximum and minimum pressures, respectively, in the arerial
system. The sysiolic pressure gccurs when the left ventricle is most contracted. The
diastolic pressure accurs when the left ventricle is most relaxed prior to the next contraction.
Normal blood pressure may be about 100 to about 130 millimeters mercury (mmig) systolic
and about 60 to about 80 mmHg diastclic. Hyperiension may result when the resting blood

pressure is persisiently at or above 130/80 mmHg in a human adult.

[0076] Hypertension may be classified as primary (also referred {0 as essential)
hypertension or secondary hypertension. Primary hypertension is high blood pressure with
no obvious underlying cause. Secondary hypertension is hypertension due to an identifiable
cause, such as, for example, renal failure, chronic Kidney disease, narrowing of the aoria or
kidney arteries, cancer, pregnancy, anemia, atherosclerosis, scleroderma, neurclogical
disorder, obstructive sleep apnea, neurofibromatosis, Cushing’s syndrome, acromegaly,
hypothyroidism, hyperthyroidism, hyperparathyroidism, or an endocrine disorder such as

excess aldosterone, corlisol, or catecholamines.

[0077] Sustained hypertension over time may be a risk factor for many cardiovascular
evenis, disorders, or conditions, such as, for example, hypertensive heart disease, heari
failure, coronary artery disease, myocardial infarction, stroke, aortic ansurysm, peripheral
artery disease, and chronic kidney disease. Even when blood pressure is relatively

controlied, hypertensive patients are still at an elevated risk of cardiovascular events.
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[3078] Therapies may include hypertension therapy. Drugs used in therapies for
hypertension include, for example, thiazide-diuretics, calcium channel blockers,
spironolactone, angiolensin converting enzyme inhibitors, neprilysin inhibitors, angiotensin
receptor blockers, and combination angiotensin receptor blockers/neprilysin inhbitors,
Hypertension treatment may include dietary and lifestyle changes, which may lower blood

pressure and decrease the risk of health complications.

b, Inflammation

(6079 inflammation is a protective response that involves immune cells, blood vessels,
and molecular mediators.  Inflammation may refer o an enlargement of organs, tissues,
and/or cells caused by an immune response 1o injury or antigens. The purpose of
inflammation is to eliminate the initial cause of cell injury, clear out necrotic celis and tissues
damaged from the original insult and the inflammatory process, and to initiate tissue repair.
in some embodiments, the subject having inflammation or at risk of developing inflammation
is currently or was previously being treated for hyperiension. Hypertension may be an
inflammatory disease in which anligen preseniing cells, particularly monocyle-derived
dendritic cells, present neo-antigens to T lymphocytes, which then leads to T cell activation,
infiltration of target organs, and the production of pro-inflammatory cyiokines that cause
sodium and water retention, vascular dysfunction, and renal injury. Treated hypertension
may be associated with a pro-inflammaltory gene signature in monocyies. Aliered monocyie
function, as reflected by altered gene expression, may contribute io the residual

cardiovascular risk in patients with hypertension.

[3080] Monocytes are a type of white blood cell. Monocytes are part of the innate
immune system of vertebrates and have multiple roles in immune function. Monocytes are
produced by the bone marrow from precursors calied monoblasts, which are bipolent celis
that differentiated from hematopoietic stem cells. Monocyies circulate in the bloodstream for
about one to three days and then iypically move into tissues throughout the body.
Circulating monooytes are pluripotent cells capable of differentiating into dendritic celis,
macrophages, and microglial cells based on environmental cues. Monooytes can aiso
present antigen without changing phenotype. Monocytes from hyperiensive patients who
are either untreated or have temporarily stopped treatment secrete more pro-inflammatory
cviokines, such as, for example, intereukin 1 and HL-1B. Monocytes from these patients
demonstrate enhanced migration, exhibit increased adherence to endothelial celis, and
produce more reactive oxygen species. Monocyles from treated hyperiensive patients
exhibit higher levels of isoketals, which are a marker of oxidative slress and may adduct to

proteins feading to the formation of neo-antigens.
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[3081] Therapies may include anti-inflammatory therapy. Anti-inflammatory therapies,
which may also be referred to as anti-inflammation treatments, may include the use of iL-
1beta inhibitors, IL-18 inhibitors, IL~1b recepior antagonisis, T-cell co-stimuiation blockers,
monocional antibodies to cyiokines such as TNFaipha and 1L-17A, IL-17RA monoclonal
antibodies, inhibitors of interferon gamma (IFNy), and combinations thereof. Examples of IL-
1beta inhibitors include, for example, canakinumab and gevokizumab., Examples of HL-18
inhibitors include, for example, GSK-1070806 (monocional antibody that binds IL-18) and
tadekinig alkfa (recombinant 1L-18 binding protein). Examples of iL-1b receplor antagonists
include, for example, anakinra. Examples of T-cell co-stimulation blockers include, for
example, abatacept. Examples of monocional antibodies to TNFalpha include, for example,
etanercept. Examples of monocional antibodies to H-17A include, for example,
secukinumab. Examples of IL-17RA monocional antibodies include, for example,

brodalumab.

3. Biomarkers

[3082] The methods detailed herein include detecting and/or measuring the level of one
or more biomarkers in a sample. A change or difference in the level of the biomarker in the
sample oblained from the subject relative to a reference level indicates the subject is
suffering from or is at risk of suffering from the disease. In some embodiments, the change
or difference in the level of the biomarker may be an increase relative to the reference level.
Such an increase in the level of the biomarker may indicate that the subject is suffering from
or is at risk of suffering from the disease. In some embodiments, the change or difference in
the level of the biomarker may be a decrease relative o the reference level. Such a
decrease in the level of the biomarker may indicate that the subject is suffering from or is at
risk of suffering from the disease. In some embodiments, the biomarker includes one or
more of the biomarkers listed in TABLE 3. In some embodiments, the biomarker includes
one or more of [L18RAR, LTF, PGLYRP1, GZMH, ARG, MMPS, or VSIG4, or any
combination thereof.  In some embodiments, the biomarker includes one or mors of
IL18RAP, PGLYRP1, GZMH, ARG, MMPS8, or V3IG4, or any combination thereof. In some
embodiments, the biomarker includes one or more of HL18RAR, LTF, or PGLYRP1, or any
combination thereof. In some embodiments, the biomarker includes IL18RAP, or PGLYRP1,
or a combination thereof. In some embodirments, the biomarker includes IL18RAF, or LTF,

or a combination thereof. In some embodiments, the biomarker includes IL18RAP.
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a. IL18RAP

[6083] interfeukin 18 receptor accessory protein (L18RAP, also known as CD1218b;
ACPL; CD218b; IL-1R7, IL18RB; CDw218b, iL-1R-7, IL-18RACP; IL-1RACPL, IL.-18Rbeta; or
iL-18R-beta} is an accessory subunit of the heierodimeric receplor for 18, IL18RAP
enhances the IL18 binding activity of IL18R1, which is a ligand binding subunit of IL18
receptor. The coexpression of IL18R1 and IL18RAP may be required for the activation of
NF-kB and MAPKS (JNK) in response to .18,

[6084] in some embodiments, the biomarker includes IL18RAP. SEQ D NGO: 1
corresponds 1o the genomic polynuclectide sequence encoding the IL18RAP biomarker. In
some embodiments, the IL18RAP biomarker is a IL18RAP polypeptide encoded by a
polynuclectide of SEQ 1D NO: 1 or a fragment thereof, a splice variant thereof, or a
combination thereof.  In some embodiments, the IL18RAP biomarker is a IL18RAP
polynuclectide of SEQ 1D NO: 1 or a complement thereof, a fragment thereof, a splice
variant thersof, or a combination thereof. In some embodiments, the HL{18RAP biomarker
comprises a [IL18RAP polypeptide comprising an aming acid sequence of SEQ ID NO: 8, a

fragment thereof, a splice variant thereof, or a combination thereof.

[6085] An increase in the level of IL18RAP relative 1o the reference level may indicate
that the subiject is suffering from or is al risk of suffering from the disease. An increase in the
level of IL18RAP relative to a control or reference level may indicate that the subject has or
is at risk of having hypertension, or inflammation, or a combination thereof. The level of
IL18RAP in the subject may be at least about 2-foid, at least about 2.5-fold, at least about 3-
fold, at least about 3.8-fold, at least about 4-fold, at lsast about 4.5-fold, at teast about 5-fold,
at teast about 5.5-fold, at least about 8-fold, at least about 8.5-fold, at least about 7-fold, at
least about 7.5-fold, at least about 8-fold, at least about 8.5-fold, at least about 8-fold, at
least about 9.5-fold, at least about 10-fold, at least about 10.5-fold, at least about 11-fold, at
least about 11.5-fold, at least about 12-fold, at least about 12.5-fold, at least about 13-fold, at
least about 13.5-fold, at least about 14-fold, at least about 14 .5-fold, or at least about 15-fold
greater than a control or reference level. The level of IL18RAP in the subject may be less
than about 10-fold, less than about 9.5-fold, less than about 8-fold, less than about 8.5-foid,
less than about 8-fold, less than about 7.5-fold, less than about 7-fold, less than about 6.5-
fold, less than about 6-fold, less than about 5.5-fold, or less than about 5-fold greater than a

control or reference level
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B LTF

[6086] Lactotransferrin (LTF, also known as lacioferring is a globular glycoprotein and
one of the components of the immune system. LTF sequesters free iron, transfers iron to
cells, and controls the level of free iron in the blood and exdernal secretions. LTF can exist in
different polymeric forms ranging from monomers to tetramers in both in blood plasma and in

secretory fluids.

(60877 in some embodiments, the biomarker includes LTF. SEQ ID NQO: 2 corresponds
ic the genomic polynuclectide sequence enceding the LTF biomarker. In some
embodiments, the LTF biomarker is a LTF polypeptide encoeded by a polvnuciestide of SEQ
ID NOG: 2 or a2 fragment thereof, a splice variant thereof, or g combination therecof. In some
embodiments, the LTF biomarker is a LTF polynucleotide of SEQ ID NO: 2 or a complement
thereof, a fragment thersof, a splice variani thereof, or a combination thereof. In some
embodiments, the LTF biomarker comprises a LTF polypeplide comprising an amino acid
sequence of SEQ ID NO: 9, a fragment thereof, a splice variant thereof, or a combination

thereof.

[6088] An increase in the level of LTF relative to the reference level may indicate that
the subject is suffering from or is at risk of suffering from the disease. An increase in the
level of LTF relative to a control or reference level may indicate that the subject has or is at
risk of having hyperiension, or inflammation, or a combination thereof. The level of LTF in
the subiject may be at least about 2-fold, at least about 2.5-fold, at least about 3-fold, at least
about 3.5-fold, at least about 4-fold, at least about 4.5-fold, at least about 5-fold, at lsast
about 5.5-fold, at least about 8-fold, at least about 8.5-fold, at least about 7-fold, at least
about 7.5-fold, at least about 8-fold, at least about 8.5-fold, at lsast about 8-fold, at least
about 8.5-fold, at least aboul 10-fold, at least about 10.5-fold, at least about 11-fold, at least
about 11.5-fold, at least about 12-fold, at least about 12.5-fold, at least about 13-fold, at least
about 13.5-fold, at least about 14-fold, at least about 14.5-fold, or at ieast about 15-fold
greater than a control or reference level. The level of LTF in the subject may be less than
about 10-foid, less than about 8.5-fold, less than about 8-fold, less than about 8.5-fold, less
than about 8-fold, less than about 7.5-fold, less than about 7-fold, less than about 8.5-fold,
less than about 6-fold, less than about 5.5-fold, or less than about 5-fold greater than a

control or reference level
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c. PGLYRP1

(6089 Peptidoglycan recognition protein (PGLYRP1) is a pathogen recognition protein
with antimicrobial properties and is suspected to play an important role in maintaining the gut
microbial  flora. PGLYRP-1 is highly expressed in bone marrow, circulating
polymorphonuciear leukooytes (PMLs), and in the comeal epithelium. PGLYRP1 may form
homodimers for iis antimicrobial activity and may complex with HSP70 for its cylotoxic

activity.

(60907 In some embodiments, the biomarker includes PGLYRP1. SEQ D NO: 3
corresponds to the genomic polynuciectide sequence encoding the PGLYRP1 biomarker. In
some embodiments, the PGLYRP1 biomarker is & PGLYRP1 polypeptide encoded by a
polynuclectide of SEQ 1D NO: 3 or a fragment thereof, a splice variant thereof, or a
combination thereof. In some embodiments, the PGLYRP1 biomarker is a PGLYRP1
polynuclectide of SEQ 1D NO: 3 or a complement thereof, a fragment thereof, a splice
variant thereof, or a combination thereof. In some embodiments, the PGLYRP1 biomarker
comprises a PGLYRP1 polypeptide comprising an amino acid sequence of SEQ 1D NO: 10,

a fragment thereof, a splice variant thereof, or a combination thereof.

(60917 An increase in the level of PGLYRP1 relative to the reference level may indicate
that the subiject is suffering from or is al risk of suffering from the disease. An increase in the
level of PGLYRP1 relative to a control or reference level may indicate that the subject has or
is at risk of having hypertension, or inflammation, or a combination thereof. The level of
PGLYRP1 in the subject may be at least about 2-fold, at least about 2.5-fold, at least about
3-fold, at least about 3.5-fold, at least about 4-fold, at least about 4.5-fold, at least about 5-
fold, at least about 5.8-fold, at least about 8-fold, at lsast about 8.5-fold, at teast about 7-fold,
at teast about 7.5-fold, at least about 8-fold, at least about 8§.5-fold, at least about 9-fold, at
least about 9.5-fold, at least about 10-fold, at least about 10.5-fold, at least about 11-fold, at
least about 11.5-fold, at least about 12-fold, at least about 12.5-fold, at least about 13-fold, at
least about 13.5-fold, at least about 14-fold, at least about 14.5-fold, or at least about 15-fold
greater than a control or reference level. The level of PGLYRP1 in the subject may be less
than about 10-fold, less than about 9.5-fold, less than about 8-fold, less than about 8.5-foid,
less than about 8-fold, less than about 7.5-fold, less than about 7-fold, less than about 6.5-
fold, less than about 6-fold, less than about 5.5-fold, or less than about 5-fold greater than a

control or reference level
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d. GZMH

[6092] Granzyme H (GZMH) is a protein also known as cathepsin G-like 2 and protein h-
CCPRX. GZMH is a member of the peptidase 81 family of serine proteases. GZMH may be
expressed in the NK (natural killer) cells of the immune system and may play a role in the
cytotoxic arm of the innate mmune response by inducing target cell death and directly

cleaving subsirates in pathogen-infected ceils.

[06093] in some embodiments, the biomarker includes GZMH. SEQ 1D NO: 4
corresponds to the genomic polynuclectide sequence encoding the GZMH biomarker. In
some embodiments, the GZMH biomarker is & GZMH polypeptide encoded by a
poiynucleotide of SEQ 1D NO: 4 or a fragment thereof, a splice variant thereof, or a
combination thereof. in some embodiments, the GZMH biomarker is a GZMH
polynuclectide of SEQ 1D NO: 4 or a complement thereof, a fragment thereof, a splice
variant thereof, or a combination thereof. In some embodiments, the GZMH biomarker
comprises a GZMH polypeptide comprising an amino acid sequence of SEQ 1D NO: 11, a

fragment thereof, a splice variant thereof, or a combination thereof.

[6094] An increase in the level of GZMH relative {0 the reference level may indicate that
the subject is suffering from or is at risk of suffering from the disease. An increase in the
level of GZMH relative to a control or reference level may indicate that the subject has or is
at risk of having hypertension, or inflammation, or a combination thereof. The level of GZMH
in the subject may be at least about 2-fold, at lsast about 2.5-fold, at least about 3-fold, at
least aboul 3.5-fold, at least about 4-Told, al least about 4.5-fold, at least about 5-foid, at
least about 5.5-fold, at least about 8-Told, at least about 6.5-fold, at least about 7-fold, at
least about 7.5-fold, at least about 8-fold, at least about 8.5-fold, at least about 8-fold, at
least about 8.5-fold, at least about 10-fold, at least about 10.5-fold, al least about 11-fold, at
least about 11.5-fold, at least about 12-fold, at least about 12.5-fold, at least about 13-fold, at
least about 13.5-fold, at least about 14-fold, at least about 14.5-fold, or at least about 15-fold
greater than a control or reference level. The level of GZMH in the subject may be less than
about 10-foid, less than about 8.5-fold, less than about 8-fold, less than about 8.5-fold, less
than about 8-fold, less than about 7.5-fold, less than about 7-fold, less than about 8.5-fold,
less than about 6-fold, less than about 5.5-fold, or less than about 5-fold greater than a

control or reference level
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e. ARG1

[6095] Arginase 1 (ARGT) is a protein that catalyzes the hydrolysis of arginine to
ornithine and urea. Atleast two isoforms of mammalian arginase exist (ypes | and 1), which
differ in their tissue distribution, subceliular localization, immunologic crossreactivity, and
physiclogic function. ARG is a cytosolic enzyme and expressed predominantly in the liver

as a component of the urea cycle.

[6098] in some embodiments, the biomarker includes ARG1T. SEQ ID NO: 5
corresponds to the genomic polynucleotide sequence encoding the ARG1 biomarker. In
some embodiments, the ARG1T biomarker s a ARG1 polypeptide encoded by a
poiynucleotide of SEQ 1D NO: 5 or a fragment thereof, a splice variant thereof, or a
combination thergof. In some embodiments, the ARG biomarker is a ARG1 polynuclectide
of SEQ 1D NO: 5 or a complement thereof, 8 fragment thereof, a splice variant thereof, or a
combination thereof In some embodiments, the ARG1T biomarker comprises a ARGH1
polypeptide comprising an amino acid sequence of SEQ ID NO: 12, a fragment thereof, a

splice variant thereof, or a combination thereof,

(60971 An increase in the level of ARG1 relative {0 the reference level may indicate that
the subject is suffering from or is at risk of suffering from the disease. An increase in the
level of ARG relative to a conirol or reference level may indicate that the subject has oris at
risk of having hyperiension, or inflammation, or a combination thereof. The level of ARGT in
the subiject may be at least about 2-fold, at least about 2.5-fold, at least about 3-fold, at least
about 3.5-fold, at least about 4-fold, at least about 4.5-fold, at least about 5-fold, at lsast
about 5.5-fold, at least about 8-fold, at least about 8.5-fold, at lsast about 7-fold, at least
about 7.5-fold, at least about 8-fold, at least about 8.5-fold, at lsast about 8-fold, at least
about 8.5-fold, at least aboul 10-fold, at least about 10.5-fold, at least about 11-fold, at least
about 11.5-fold, at least about 12-fold, at least about 12.5-fold, at least about 13-fold, at least
about 13.5-fold, at least about 14-fold, at least about 14.5-fold, or at ieast about 15-fold
greater than a control or reference level. The level of ARG1 in the subject may be less than
about 10-foid, less than about 8.5-fold, less than about 8-fold, less than about 8.5-fold, less
than about 8-fold, less than about 7.5-fold, less than about 7-fold, less than about 8.5-fold,
less than about 6-fold, less than about 5.5-fold, or less than about 5-fold greater than a

control or reference level
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f. MMPS8

[6098] Matrix metalloproteinase-8 (MMPE, also known as neutrophil collagenase or
PMNL collagenase) is a collagen cleaving enzyme, and more specifically, its function is the
degradation of type |, type ll, and type il collagens. MMPS is a member of the matrix
metalioproteinase (MMP) family, which are involved in the breakdown of extraceliular matrix
in normal physiological processes, such as embryonic development, reproduction, and
tissue remodeling, as well as in disease processes such as arthritis and metastasis. MMP8
is present in the connective tissue of most mammals., MMP8 is stored in secondary granules

within neutrophils and is activated by aufolytic cleavage.

[6099] in some embodiments, the biomarker includes MMP8. SEQ ID NO: &
corresponds to the genomic polynucieotide sequence encoding the MMP8 biomarker. In
some embodiments, the MMP8 biomarker is a MMP8 polypeptide encoded by a
polynuclectide of SEQ 1D NO: 8 or a fragment thereof, a splice variant thereof, or a
combination thereof. In some embodiments, the MMP8 biomarker is a MMP8 polynucleotide
of SEQ ID NO: 6 or a complement thereof, a fragment thereof, a splice variant thereof, or a
combination thereof. In some embodiments, the MMP8 biomarker comprises a MMPS
polypeptide comprising an amino acid sequence of SEQ 1D NQO: 13, a fragment thereof, g

splice variant thereof, or a combination thereof,

[B0108] An increase in the level of MMPS8 relative o the reference level may indicate that
the subject is suffering from or is at risk of suffering from the disease. An increase in the
level of MMP8 relative 1o a control or reference level may indicate that the subject has or is
at risk of having hypertension, or inflammation, or a combination thereof. The level of MMPS
in the subject may be at ieast about 2-fold, at least about 2.5-foid, at least about 3-fold, at
least about 3.5-fold, at least about 4-fold, at least about 4.5-fold, at least about 5-fold, at
least about 5.5-fold, at least about 8-fold, at least about 6.5-fold, at least about 7-fold, at
least about 7.5-fold, at least about 8-fold, at least about 8.5-fold, at least about 9-fold, at
least about 9.5-fold, at least about 10-fold, at least about 10.5-fold, at least about 11-fold, at
least about 11.5-fold, at ieast about 12-fold, at least about 12.5-fold, at least about 13-fold, at
least about 13.5-fold, at least about 14-fold, at least about 14 .5-fold, or at least about 15-fold
greater than a control or reference level. The level of MMPS in the subject may be less than
about 10-foid, less than about 8.5-fold, less than about g-fold, less than about 8.5-fold, less
than about 8-fold, less than about 7.5-fold, less than about 7-fold, less than about 8.5-fold,
less than about 6-foid, less than about 5.5-fold, or less than about 5-fold greater than a

control or reference fevel.
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g. VsiGa

[60101]  V-set and immunoglobulin domain containing 4 (VSIG4) is a protein that is
structurally related o the B7 family of immune regulatory proteins. VSHS4 may be a
negative regulator of T-cell responses. VSIG4 is also a receplor for the complement

component 3 fragmenis C3b and iIC3b.

[060102] In some embodiments, the biomarker includes VSIG4., SEQ 1D NO: 7
corresponds 1o the genomic polynuclectide sequence encoding the VSIG4 biomarker. In
some embodiments, the VSIG4 biomarker is a VSIG4 polypeptide encoded by a
poiynucleotide of SEQ 1D NO: 7 or a fragment thereof, a splice variant thereof, or a
combination thereof in some embodiments, the VSIG4 biomarker is a V3IG4
polynuclectide of SEQ 1D NO: 7 or a complement thereof, a fragment thereof, a splice
variant thereof, or a combination thereof. In some embodiments, the VSIG4 biomarker
comprises a VSIG4 polypeptide comprising an amino acid sequence of SEQ D NO: 14, a

fragment thereof, a splice variant thereof, or a combination thereof.

[00103] A decrease in the levels of VSIGY relative to the reference level may indicate that
the subject is suffering from or is at risk of suffering from the disease. A decrease in the
level of VSIG4 relative to a control or reference level may indicate that the subject has or is
at risk of having hypertension, or inflammation, or a combination thereof. The level of V3IG4
in the subject may be at least about 1.5-fold, at least about 2-fold, at least about 2.5-fold, at
least about 3-fold, at least about 3.5-fold, al least about 4-fold, at least about 4.5-foid, or at
least about 5-fold less than a conirol or reference level. The level of VSIG4 in the subject
may be less than about 10%, less than about 15%, less than about 20%, less than about
25%, less than aboul 30%, less than about 35%, less than about 40%, less than about 45%,
less than about 50%, less than about 55%, less than about 60%, tess than aboul 65%, less

than about 70%, or less than about 75% of the level in a conirol or reference levsl.

4. Determining The Level Of A Biomarker

[60104] The presence or level of the biomarker in a sample may be determined or
detected by any method known by one of skill in the art. For example, the biomarker may be
detected and/or guantified by employing an immunoassay, Northern blot analysis, Southermn
blot analysis, VWestern blot analysis, seguencing, RNA-sequencing, PCR, reverse-
franscriptase POR, g hybridization assay such as in sffu hybridization such as FiSH, RNA

flow cytometry, mass cytometry time of flight (CyTOF), or a combination thereof.
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a. Hybridization Assays

[60105]  In some embodiments, one or more biomarkers is detected and/or guantified in a
sample using in sifu hybridization. The methods are typically carried out on a sample of celis
that are fresh, frozen, fixed, and/or treated 1o, for example, increase accessibility of target
polynuclestide or reduce non-specific binding. A sample may be subjected to hybridization
with one or more probes, washing to remove any unbound probes, and detection of

hybridized probes.

[00106] Provided herein are compositions including a probe array for detecting one or
more biomarkers in a sample. In some embodiments, the array includes a plurality of probes
that hybridizes {o one or more bicmarkers. In some embodiments, the composition further

includes a solid support with the plurality of probes atlached thereto.

601071  In some embodiments, probes are detectably labeled, and each probe is
distinctly labeled. In some embodiments, the probes are detectably labeled with
fluorophores, and each probe is distinctly labeled. Attachment of fluorophores o nucleic

acid probes is well-known in the art and can be accomplished by any available means.

[00108] One of skill in the art will recognize that other agenis or dyes can be used in lieu
of flucrophores as label-containing moieties. Luminescent agents include, for example,
radicluminescent, chemiluminescent, bioluminescent, and phosphorescent iabel containing
moieties.  Allernatively, detection moieties that are visualized by indirect means can be
used. For example, probes can be labeled with biotin or digoxygenin using routine methods
known in the art, and then further processed for detection. Visualization of a biotin-
containing probe can be achieved via subseguent binding of avidin conjugated o a

detectable marker.

b. Immunocassay

[0010%] The presence or amount of biomarker can be determined using antibodies that
specifically bind to each biomarker (e.g., IL18RAP, LTF, PGLYRP1, GZMH, ARG1T, MMPE,
or VSIG4, as well as any additional analytes if such additional analytes are used). Examples
of antibodies that can be used include a polyclonal antibody, a monocional antibody, a
human antibody, an immunoglobulin molecule, a disulfide linked Fv, a monocional antibody,
an affinity matured, a scFv, a chimeric antibody, a single domain antibody, a CDR-grafted
antibody, a diabody, a humanized antibody, a multi-specific antibody, a Fab, a dual specific

antibody, a DVD, a Fab’, a bispecific antibody, a F{ab",, a Fv, and combinations thereof.
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[30110]  Any immunoassay may be utilized. The immunoassay may be an enzyme-linked
immunocassay (ELISA), radivimmunoassay (RIA), a competitive inhibition assay, such as
forward or reverse competitive inhibition assays, a fluorescence polarization assay, or a
competitive binding assay, for example. The ELISA may be a sandwich ELISA. Specific
immunological binding of the antibody 1o the marker can be detecied via direct labels, such
as fluorescent or luminescent tags, metals and radionuclides attached o the antibody or via

indirect labels, such as alkaline phosphatase or horseradish peroxidase.

[30111] The use of immobilized antibodies or fragments thereof may be incorporated into
the immunogassay. The antibodies may be immohbilized onto a variety of supports, such as
magnetic or chromatographic malrix particles, the surface of an assay plate (such as
microtiter wells), pieces of a solid substrate material, and the like. An assay strip can be
prepared by coating the antibody or plurality of antibodies in an array on a solid support.
This strip can then be dipped into the test biological sample and then processed quickly
through washes and detection steps io generate a measurable signal, such as a colored

spot.

[30112] The sandwich ELISA measures the amount of antigen between two layers of
antibodies (i.e., a caplure antibody and a detection antibody, which may be labeled with a
deteciable Iabel). The biomarker to be measured may contain at least two antigenic sites
capable of binding to antibody. Either monoclonal or polyclonal antibodies may be used as

the capture and detection antibodies in the sandwich ELISA.

[00113] Generally, at least two antibodies are employed (o separate and quantify the
biomarker in a test or biological sample. More specifically, the at least two antibodies bind to
certain epitopes of the biomarker forming an immune complex which is referred 10 as a
“sandwich”. One or more antibodies can be used io capture the biomarker in the test
sample (these antibodies are frequently referred to as a “capture” antibody or “capture”
antibodies) and one or more antibodies is used 1o bind a detectable (namely, quantifiable)
label 1o the sandwich (these antibodies are frequently referred 1o as the “detection” antibody
or “detection” antibodies). In a sandwich assay, both antibodies binding 1o their epiiope may
not be diminished by the binding of any other antibody in the assay to its respective epitope.
in other words, antibodies may be selected so that the one or more first antibodies brought
into contact with a test sample suspected of containing biomarker do not bind o all or part of
an epitope recognized by the second or subsequent antibodies, thereby interfering with the

ability of the one or more second delection antibodies to bind to the biomarker.
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[30114] In some embodiments, a test or biological sample suspected of containing a
biomarker can be contacted with at least one first capture antibody {or antibodies) and at
least one second detection aniibodies either simultaneously or sequentially. In the sandwich
assay format, a test sample suspected of containing a biomarker is first brought into contact
with the at least one first capiure antibody that specifically binds o a particular epitope under
conditions which aliow the formation of a first antibody-biomarker complex. If more than one
capture antibody is used, a first multiple capture antibody-biomarker complexis formed. Ina
sandwich assay, the antibodies, preferably, the at least one capture antibody, are used in
molar excess amounts of the maximum amount of the biomarker expecied in the test

sample.

[00118] Optionally, prior to contacting the test sample with the at least one first capture
antibody, the at least one first capture antibody can be bound 1o a solid support which
facilitates the separation of the first antibody-bicmarker complex from the test sample. Any
solid support known in the art can be used, including but not limited to, solid supports made
out of polymeric materials in the forms of wells, tubes, or beads. The antibody (or
antibodies) can be bound to the solid support by adsorption, by covalent bonding using a
chemical coupling agent, or by other means known in the ari, provided that such binding
does not interfere with the ability of the antibody 10 bind the marker. Moreover, if necessary,
the solid support can be derivatized to allow reactivity with various functional groups on the
antibody. Such derivatization requires the use of certain coupling agents such as, but not
fimited {0, maleic anhydride, N-hydroxysuccinimide and 1-ethyl-3-(3-

dimethylaminopropylcarbodiimide.

[00118] After the test sample suspected of containing a biomarker is brought into contact
with the at least one first capture antibody, the test sample is incubaied in order to allow for
the formation of a first capture antibody {(or multiple antibody)-biomarker complex. The
incubation can be carried out at a pH of from about 4.5 to about 10.0, at a temperature of
from about 2°C {0 about 45°C, and for a period from at least about one (1) minute to about

eighteen (18) hours, from about 2-6 minules, or from about 3-4 minutes.

[00117] After formation of the first/multiple capture antibody-biomarker complex, the
complex is then contacted with at least one second detection antibody {(under conditions
which allow Tor the formation of a first/multiple antibody-biomarker-second antibody
complex). If the first antibody-biomarker complex is contacted with more than one detection
antibody, then a first/mulliple capture antibody-biomarker mulliple antibody detection
complex is formed. As with first antibody, when the at least second {(and subsequent)

antibody is brought info contact with the first aniibody-biomarker complex, a period of
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incubation under conditions similar to those described above is required for the formation of
the first/multiple antibody-biomarker/multiple antibody compiex. Preferably, at least one
second antibody contains a deteciable label. The deleciable label can be bound to the at
least one second antibody prior fo, simultanecusly with, or afier the formation of the
first/mulliple antibody-biomarker/multiple antibody complex. Any detectable fabel known in

the art can be used.

5. Modulating The Level Of A Biomarker

[60118] The level of a biomarker in & subject may be modulated to ireat a subject. The
level of a biomarker in a subject may be modulated by any suitable method known by one of
skill in the art. The transcription, expression, or activity of, or & combination thereof, g gene
or gene product of a biomarker may be inhibited. The level of a biomarker may be
decreased by administering an inhibilor.  Inhibitors may include a small molecule,
polynuclectide such as interfering RNA, polypeptide such as an antibody, carbohydrate,
lipid, or a combination thereof. In some embodiments, the level of at least one of IL18RAP,
LTE, PGLYRP1T, GZMH, ARG, and MMPS, or a combination thereof, is decreasad to treat a
subject. In some embodiments, the level of at least one of IL18RAP, PGLYRP1, GZMH,
ARG, and MMP8, or a combination thereof, is decreased to treat a subject. In some
embodiments, the level of IL18RAP, or PGLYRP1, or a combination thersof, is decreased {o
treat a subject. The level of the biomarker may be decreased by at least about 5%, at least
about 10%, at least about 15%, at least about 20%, at least about 25%, at least about 30%,
at least about 35%, at least about 40%, at least about 45%, at least about 50%, at least
about 55%, at least about 60%, at least about 65%, at least about 70%, at least about 75%,
at least about 80%, at least about 85%, at least about 0%, at least aboul 85%, at least
about 2-fold, at least about 3-Tfold, al least about 4-fold, at least about 5-fold, or al least about

10-fold, relative {0 a control.

[00418] The transcription, expression, or aclivity of, or a combination thereof, a gene or
gene product of a biomarker may be increased or enhanced. The level of g biomarker may
be increased by administering an agonist.  Agonisis may include may include a small
molecule, polynuclectide, polypeptide, carbohydrate, lpid, or a combination thereof. For
example, agonists may include transcription activators, small molecule agonisis, or the
polypeptide gene product of the biomarker fiself. in some embodiments, the level of VSIG4
is increased to treat a subject. The level of the biomarker may be increased by at least
about 5%, at least about 10%, at ieast about 15%, at least about 20%, at least aboul 25%, at
feast about 30%, at least about 35%, at least about 40%, at least aboul 45%, at least about

50%, at least about 55%, at least about 80%, al least about 65%, at least about 70%, at
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least about 75%, at least about 80%, at least about 85%, at least about 80%, at least about
95%, at least about 2-fold, at {east about 3-fold, at least about 4-fold, at least about 5-foid, or

at least about 10-fold, relative 10 a control.

[80128] Agenis that modulate the level of a biomarker may be administered 1o a subject.
Agents that modulate the level of a biomarker can be formulated into a composition and
administered in dosages and by technigques well known to those skilled in the medical aris
taking into consideration such factors as the age, sex, weight, and condition of the particular

subject, and the route of adminisiration.

[60121] Agenis that modulate the level of a biomarker can be administered
prophylactically or therapeutically. In  prophylactic  administration, agenis can be
administered in an amount sufficient {0 induce a response. In therapeutic applications,
agents are administered to a subject in need thereof in an amount sufficient o elicit a

therapeutic effect. Agents may be administered in a therapeutically effective amount.

[60122]  Agents that modulate the level of a biomarker can be administered by methods
wel known in the arl as described in Donnelly et &l {Ann. Rev. Immunol 1887, 15, 617-
648); Felgner et al. (U.3. Patent No. 5,580,859, issued Dec. 3, 1988}, Felgner (.3, Patent
No. 5,703,055, issued Dec. 30, 1997); and Carson et al. (U.S. Patent No. 5,678,647, issued
Cct. 21, 1987}, the conients of all of which are incorporated herein by reference in their
entirety. The agenis can be complexed to particles or beads that can be administered to an
individual, for example, using a vaccine gun. One skilled in the art would know that the
choice of a pharmaceutically acceptable carrier, including a physiologically acceptabls

compound, depends, for example, on the route of administration.

[60123] Agenis that modulate the level of a biomarker can be delivered via a variety of
routes.  Typical delivery routes may include parenteral administragtion, e.g., intradermal,
intramuscular or subcutaneous delivery. Other routes may include oral administration,
intranasal, intravaginal, transdermal, intravenous, intraarierial, intratumoral, intraperitoneal,
and epidermal routes. In some embodiments, the agent is administered intravenously,

intraarierially, or intraperitoneatlly to the subject.

[60124] Agenis that modulate the level of a biomarker can be a liquid preparation such as
a suspension, syrup, or elixir. The agent can be incorporated into liposomes, microspheres,
or other polymer matrices (such as by a method described in Felgner et al.,, U .S, Patent No.
5,703,055, Gregoriadis, Liposome Technology, YVolis. | to 1 (2nd ed. 19883}, the contents of

which are incorporated herein by reference in their entirety). Liposomes can consist of
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phospholipids or other lipids, and can be nontoxic, physiclogically accepiable and

metabolizable carriers that are relatively simple to make and administer.

[00125] Agenis that modulate the level of a biomarker may be used as a vaccine. The
vaccine can be administered via electroporation, such as by a method described in U.S.
Patent No. 7,664,545, the contents of which are incorporated herein by reference. The
electroporation can be by a method and/or apparalus described in U.8. Patent Nos.
6,302,874, 5,876,648; 6,241,701; 6,233,482; 6,216,034, 6,208,893; 6,1982,270; 6,181,964,
6,150,148, 8,120,493; 8,098,020, 6,088,650; and 5,702,359, the contents of which are
incorporaied herein by reference in their entirety. The electroporation can be carried out via

a minimally invasive device.

[80126] In some embodiments, an agent that modulates the level of a biomarker is
administered in a controlled release formulation. The agent may be released into the
circulation, for example. In some embodiments, the agent may be released over a period of
at least aboul 1 day, at least about 2 days, at least aboul 3 days, at least about 4 days, at
least about 5 days, at least about 6 days, at least about 7 days, at least about 1 week, at
least about 1.5 weeks, at least about 2 weeks, at least about 2.5 weeks, at least about 3.5

weeks, at least about 4 weeks, or at least about 1 month.

6. Methods

a. Methods Of Diagnosing A Disease

[00127] Provided herein is a2 method of diagnosing a disease, such as hypertension, or
infltammation in a subject being treated for hypertension. The method may include obtaining
a sample from the subject, determining a level of a biomarker in the sample, and comparing
the level of the biomarker o a reference level of the biomarker. The methods may further
include identifying the subject as having the discase when the level of the biomarker is

different from the reference level of the biomarker.

[00128] Provided herein s a method of diagnosing and treating a disease, such as
hypertension, or inflammation in a subject being ireated for hyperiension. The method may
include obiaining a sample from the subject, determining a level of a biomarker in the
sample, and comparing the level of the biomarker to a reference level of the biomarker. The
methods may further include identifying the subject as having the disease when the level of

the biomarker is different from the reference level of the biomarker.
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[30128] In some embodiments, the methods may further include determining the level of
at least one additional biomarker in the sample. The at least one additional biomarker may
be selected from the other of the biomarkers listed in TABLE 3. In some embodiments, the
at least one additional biomarker may be selected from the other of IL18RAP, LTF,
PGLYRP1, GZMH, ARG1T, MMPS8, and VSIG4. In some embodiments, the methods may
further include comparing the level of the at least one additional biomarker o a reference
level of the at least one additional biomarker. The methods may further include identifying
the subject as having the disease when the level of the at least one additional biomarker is

different from the reference level of the at lsast on additional biomarker.

[00130]  In some embodiments, the subject is identified as having the disease when the
level of IL18RAP in the sample is greater than the reference level of IL18RAP. In some
embodiments, the subject is identified as having the disease when the level of LTF in the
sample is greater than the reference level of LTF. In some embodiments, the subject is
identified as having the disease when the level of PGLYRP1 in the sample is greater than
the reference level of PGLYRP1. In some embodiments, the subject is identified as having
the disease when the level of GZMH in the sample is greater than the reference level of
GZMH. In some embodiments, the subject is identified as having the disease when the level
of ARG1 in the sample is grealer than the reference level of ARG1. In some embodiments,
the subject is identified as having the disease when the level of MMPS in the sample is
greater than the reference level of MMPS8. in some embuodiments, the subject is identified as
having the disease when the level of VSIG4 in the sampile is less than the reference level of
VEIG4.

[80131] In some embodiments, the methods further include administering a therapy to the
subject diagnosed with or identified as having the disease. The disease may include

hypertension, or inflammation, or a combination thereof.

b. Methods Of Determining if A Subject Being Treated For Hypertension Has Or s
At Risk Of Developing Inflammation

[80132] Provided herein is a method of determining ¥ a subject being treated for
hypertension has or is at risk of developing inflammation. The methods may include
obtaining a sample from the subject, determining a level of a biomarker in the sample, and
comparing the level of the biomarker to a reference level of the biomarker. The methods
may further include determining the subject has or is at risk of developing inflammation when

the level of the biomarker is different from the reference level of the biomarker.
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[30133] In some embodiments, the methods may further include determining the level of
at least one additional biomarker in the sample. The at least one additional biomarker may
be selected from the other of the biomarkers listed in TABLE 3. In some embodiments, the
at least one additional biomarker may be selected from the other of IL18RAP, LTF,
PGLYRP1, GZMH, ARG1T, MMPS8, and VSIG4. In some embodiments, the methods may
further include comparing the level of the at least one additional biomarker o a reference
level of the at least one additional biomarker. The methods may further include identifying
the subject as having or is at risk of developing inflammation when the level of the at least
one additional biomarker is different from the reference level of the al least on additional

bicmarker.

[00134] In some embodiments, the subject is identified as having inflammation when the
level of IL18RAP in the sample is greater than the reference level of IL18RAP. In some
embodiments, the subject is identified as having inflammation when the level of LTF in the
sample is greater than the reference level of LTF. In some embodiments, the subject is
identified as having inflammation when the level of PGLYRP1 in the sample is greater than
the reference level of PGLYRP1. In some embodiments, the subject is identified as having
inflammation when the level of GZMH in the sample is greater than the reference level of
GZMH. In some embodiments, the subject is identified as having inflammation when the
level of ARG1 in the sample is greater than the reference level of ARG1. In some
embodiments, the subject is identified as having inflammation when the level of MMPS in the
sample is greater than the reference level of MMPS8. In some embodiments, the subject is
identified as having inflammation when the level of VS8IG4 in the sample is less than the

reference level of VSIG4,

[B0138] In some embodiments, the methods further include administering a therapy to the
subject diagnosed with inflammation or identified as having inflasnmation or is at risk of

developing inflammation.

¢. Methods Of Monitoring Progression Of inflammation in A Subject Being

Treaied For Hyperiension

[30136] Provided herein is a method of monitoring progression of inflammation in a
subject being treated for hypertension. The methods may include obtaining first and second
samples from the subject, determining a first level of a biomarker in the first sample and a
second level of the biomarker in the second sample, and comparing the first and second
levels of the biomarker. The methods may further include determining that inflammation has

progressed in the subject when the second level of the biomarker is different from the first
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level of the biomarker, or inflammation has not progressed in the subject when the second
level of the biomarker is eguivalent to the first level of the biomarker. In some embodiments,
the methods may include determining that (i) inflammation has progressed in the subject
when the second level of the biomarker is greater than the first level of the biomarker, or
inflammation has not progressed in the subject when the second level of the biomarker is
equivalent to or less than the first level of the biomarker, wherein the biomarker is selected
from IL18RAP, LTF, PGLYRP1, GZMH, ARG, and MMPS8, or that (i) inflammation has
progressed in the subject when the second level of the biomarker is less than the first level
of the biomarker, or inflammation has not progressed in the subject when the second level of
the biomarker is equivalent to or greater than the first level of the biomarker, wherein the
biomarker is VSIG4.

[001371 In some embodiments, the methods may further include determining a first level
of at least one additional biomarker in the first sample and a second level of the at least one
additional biomarker in the second sample. The at least one additicnal biomarker may be
selected from the other of the biomarkers listed in TABLE 3. in some embodiments, the at
least one additional biomarker may be selected from the other of IL18RAP, LTF, PGLYRP1,
GZMH, ARG, MMPS8, and VSIG4. In some embodiments, the methods may further include
comparing the first and second levels of the at least one additional biomarker. In some
embodiments, the methods further include determining that inflammation has progressed in
the subject when the second level of the additional biomarker is different from the first isvel
of the additional biomarker. In some embodiments, the methods include determining that (i)
inflammation has progressed in the subject when the second level of the additional
biomarker is greater than the first level of the additional biomarker, or inflammation has not
progressed in the subject when the second level of the additional biomarker is equivalent to
or less than the first level of the additional biomarker, wherein the additional biomarker is
selected from IL18RAP, LTF, PGLYRP1, GZMH, ARG, and MMPS, or that () inflammation
has progressed in the subject when the second level of the additional biomarker is less than
the first level of the additional biomarker, or inflammation has not progressed in the subject
when the second level of the additional biomarker is equivalent to or grealer than the first

level of the additional biomarker, wherein the additional biomarker is VSI{G4.

[60138] The first biological sample may be obtained from the subject before or pricr to the
second biological sample is oblained from the subject. The first biclogical sample may be
obtained from the subject at least about 1 day, 2 days, 3 days, 4 davs, 5 days, 6 days, 7
days, 8 days, 9 days, 10 days, 11 days, 12 days, 13 days, 14 days, 18 days, 16 days, 17
days, 18 days, 19 days, 20 days, 21 days, 22 days, 23 days, 24 days, 25 days, 26 days, 27
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days, 28 days, 29 days, 30 days, 31 days, 32 days, 33 days, 34 days, 35 days, 36 days, 37
days, 38 days, 39 days, 40 days, 41 days, 42 days, 43 days, 44 days, 45 days, 46 days, 47
days, 48 days, 49 days, 50 days, 51 days, 52 days, 53 days, 54 days, 55 days, 56 days, 57
days, 58 days, 59 days, 80 days, 1 week, 2 weeks, 3 weeks, 4 weeks, 5 weeks, 6 weeks, 7
weeks, 8 weeks, @ weseks, 10 weeks, 11 weeks, 12 weeks, 13 weeks, 14 weaeks, 15 weeks,
16 weeks, 17 weeks, 18 weeks, 19 weeks, 20 weeks, 21 weeks, 22 weeks, 23 weeks, 24
weeks, 25 weeks, 26 weeks, 27 weeks, 28 weeks, 29 weeks, 30 weeks, 31 weeks, 32
weeks, 33 weeks, 34 weeks, 35 weeks, 36 weeks, 37 weeks, 38 weeks, 39 weeks, 40
weeks, 41 weeks, 42 weeks, 43 weeks, 44 weeks, 45 weeks, 46 weeks, 47 weeks, 48
weeks, 49 weeks, 50 weeks, 51 weeks, 52 weeks, 1 month, 2 months, 3 months, 4 months,
5 months, 6 months, 7 months, & months, 8 months, 10 months, 11 months, 12 months, 13
months, 14 months, 15 months, 16 months, 17 months, 18 months, 19 months, 20 months,
21 months, 22 months, 23 months, 24 months, 1 year, 2 years, 3 years, 4 vears, or 5 years

before the second biological sample is obtained from the subject.

[0013%] In some embodiments, the methods further include administering a therapy o the

subject when inflammation has progressed in the subject.

d. Methods Of Determining if A Subject Being Treated For Hypertension Would

Bensfit From Anti-inflammatory Therapy

[801408] Provided herein are methods of determining i a subject being treated for
hyperiension would benefit from anti-inflammatory therapy. The methods may include
obtaining a sample from the subject, determining a level of a biomarker in the sample, and
comparing the level of the biomarker to a reference level of the biomarker. The methods
may further include determining that the subject would benefit from anti-inflammatory

therapy when the level of the biomarker is different from the reference level of the biomarker.

[80141] In some embodiments, the methods may further include determining the level of
at least one additional biomarker in the sample. The at least one additional biomarker may
be selected from the other of the biomarkers lisied in TABLE 3. in some embodiments, the
at least one additional biomarker may be selecled from the other of IL18RAP, LTF,
PGLYRP1, GZMH, ARG1, MMPS8, and VSIG4. In some embodiments, the methods may
further include comparing the level of the at least one additional biomarker to a reference
level of the at least one additional biomarksr. In some embodiments, the methods further
include determining that the subject would benefit from anti-inflammatory therapy when the
level of the al least one additionai biomarker is different from the reference level of the al

least on additional biomarker.
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[30142] In some embodiments, the subject is determined to likely benefit from anii-
inflammatory therapy when the level of IL18RAP in the sample is greater than the reference
level of IL18RAP. In some embodiments, the subject is determined to likely benefit from
anti-inflammatory therapy when the level of LTF in the sample is greater than the reference
level of LTF. In some embaodiments, the subject is determined to likely benefit from anti-
inflammatory therapy when the level of PGLYRP1 in the sample is greater than the
reference level of PGLYRP1. In some embodiments, the subject is determined fo likely
benefit from anti-inflammatory therapy when the level of GZMH in the sample is greater than
the reference level of GZMH. In some embodiments, the subject is determined to likely
benefit from anti-inflammatory therapy when the level of ARG1 in the sample is greater than
the reference level of ARG1. in some embodiments, the subject is determined to likely
benefit from anti-inflammatory therapy when the level of MMP8 in the sample is greater than
the reference level of MMP8. In some embodiments, the subject is determined to likely
benefit from anti-inflammatory therapy when the level of VSIG4 in the sample is less than the

reference level of VSIG4.

[00143] In some embodiments, the methods further include administering anti-
infltammalory therapy to the subject determined to likely benefit from anti-inflammaiory

therapy.

e. Methods Of Monitoring A Subject’s Response To Anti-inflammatory Therapy,
Wherein The Subject Is Being Co-Treated For Hypertension

[80144] Provided herein are methods of monitoring a2 subject’s response to anti-
inflammatory therapy, wherein the subject is being co-freated for hyperiension. The
methods may include obiaining first and second samples from the subject, determining a first
level of a biomarker in the first sample and a second level of the biomarker in the second
sample, and comparing the first and second levels of the biomarker. The methods may
further include determining that the subiect is not responding to the anti-inflammatory
therapy when the second level of the biomarker is different from the first level of the
biomarker, or that the subject is responding io the anti-inflammatory therapy when the
second level of the biomarker is equivalent {o the first level of the biomarker. In some
embodiments, the methods include determining that () the subject is not responding 1o the
anti-inflammatory therapy when the second level of the biomarker is grealer than the first
level of the biomarker, or subject is responding to the anti-inflammatory therapy when the
second level of the biomarker is equivalent to or less than the first level of the biomarker,
whersin the biomarker is selected from HL18RAP, LTF, PGLYRP1, GZMH, ARG1, and

MMPE, or that (i) the subject is not responding to the anti-inflammatory therapy when the
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second level of the biomarker is less than the first level of the biomarker, or the subject is
responding {o the anti-inflammatory therapy when the second level of the biomarker is

equivalent to or greater than the first level of the biomarker, wherein the biomarker is VSIG4,

[80148] In some embodiments, the methods may further include determining a first level
of at least one additional biomarker in the first sample and a second level of the at least one
additional biomarker in the second sample. The at ieast one additional biomarker may be
selected from the other of the biomarkers listed in TABLE 3. in some embodiments, the at
least one additional biomarker may be selected from the other of IL18RAP, LTF, PGLYRP1,
GZMH, ARG1Y, MMPS, and VS8IG4. In some embodiments, the methods further include
comparing the first and second levels of the at least one additional biomarker. In some
embodiments, the methods include determining that ) the subject is not responding o the
anti-inflammatory therapy when the second level of the additional biomarker is greater than
the first level of the additional biomarker, or the subject is responding to the anti-
inflammatory therapy when the second level of the additional biomarker is equivalent to or
less than the first level of the additional biomarker, wherein the additional biomarker is
selected from IL18RAP, LTF, PGLYRP1, GZMH, ARG1, and MMPS8; or that (i) the subject is
not responding o the anti-inflammatory therapy when the second level of the additional
biomarker is less than the first level of the additional biomarker, or the subject is responding
to the anti-inflammatory therapy when the second level of the additional biomarker is
equivalent 1o or greater than the first level of the additional biomarker, wherein the additional
biomarker is VSIG4.

[00148] The first biological sample may be oblained from the subject pricr o or before the
second biological sample is oblained from the subject. The first biclogical sample may be
obtained from the subject at least about 1 day, 2 days, 3 days, 4 days, 5 days, 6 days, 7
days, 8 days, 9 days, 10 days, 11 days, 12 days, 13 days, 14 days, 15 days, 16 days, 17
days, 18 days, 19 days, 20 days, 21 days, 22 days, 23 days, 24 days, 25 days, 26 days, 27
days, 28 days, 29 days, 30 days, 31 days, 32 davs, 33 days, 34 days, 35 days, 38 days, 37
days, 38 days, 39 days, 40 days, 41 days, 42 davs, 43 days, 44 days, 45 days, 48 days, 47
days, 48 days, 49 days, 50 days, 51 days, 52 days, 53 days, 54 days, 55 days, 56 days, 57
days, 58 days, 59 days, 60 days, 1 week, 2 weeks, 3 weeks, 4 weeks, 5 weeks, 6 weeks, 7
weeks, 8 weaks, 9 weeks, 10 weeks, 11 weeks, 12 weeks, 13 weeks, 14 weeks, 15 weeks,
186 weeks, 17 weeks, 18 weeks, 19 weeks, 20 weeks, 21 weeks, 22 weeks, 23 weeks, 24
weeks, 25 weeks, 26 weeks, 27 weeks, 28 wesks, 29 weeks, 30 weeks, 31 weeks, 32
weeks, 33 weeks, 34 weeks, 35 weeks, 36 weeks, 37 weeks, 38 weeks, 38 weeks, 40

weeks, 41 weeks, 472 weeks, 43 weeks, 44 weeks, 45 weeks, 46 weeks, 47 weeks, 48
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weeks, 49 weeks, 50 weeks, 51 weeks, 52 weeks, 1 month, 2 months, 3 months, 4 months,
5 maonths, 8 months, 7 months, 8 months, 9 months, 10 months, 11 months, 12 months, 13
months, 14 months, 15 months, 18 months, 17 months, 18 months, 18 months, 20 months,
21 months, 22 months, 23 months, 24 months, 1 year, 2 vears, 3 vears, 4 years, or 5 years

before the second biological sample is obtained from the subject.

[80147] In some embodiments, the methods further include administering or continuing to
administer anti-inflammatory therapy to the subject who is responding to the anti-

inflammatory therapy.

f. Methods Of Diagnosing Hypertension in A Subject

[00148] Provided herein are methods of diagnosing hyperiension in a subject. The
methods may include oblaining a sample from the subiject, delermining a level of a
biomarker in the sample, and comparing the level of the biomarker to a reference level of the
biomarker. In some embodiments, the methods further include identifying the subject as
having hypertension when the level of the biomarker is different from the reference level of

the biomarker.

[0014%] Provided herein are methods of diagnosing and treating hyperiension in a
subject. The methods may include obtaining a sample from the subiject, determining a level
of a biomarker in the sample, and comparing the level of the biomarker {0 a reference level
of the biomarker. In some embodiments, the methods further include identifying the subject
as having hypertension when the level of the biomarker is different from the reference level

of the biomarker.

[00158] In some embodiments, the methods may further include determining the level of
at least one additional biomarker in the sample. The al least one additional biomarker may
be selected from the other of the biomarkers listed in TABLE 3. In some embodiments, the
at least one additional biomarker may be selected from the other of IL18RAF, LTF,
PGLYRP1, GZMH, ARG1T, MMPS8, and VSIG4. In some embodiments, the methods may
further include comparing the level of the at least one additional biomarker {0 a reference
level of the at least one additional biomarker. The methods may further include identifying
the subject as having hypertension when the level of the at least one additional biomarker is

different from the reference level of the at least on additional biomarker.

[001584] In some embodiments, the subject is identified as having hypertension when the
level of IL18RAP in the sample is greater than the reference level of IL18RAP. In some

embodiments, the subject is identified as having hypertension when the level of LTF in the
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sample is greater than the reference level of LTF. In some embodiments, the subject is
identified as having hypertension when the level of PGLYRP1 in the sample is greater than
the reference level of PGLYRF1. In some embodiments, the subject is identified as having
hypertension when the level of GZMH in the sample is greater than the reference level of
GZMH. In some embodiments, the subject is identified as having hyperiension when the
level of ARG1 in the sample is grealer than the reference level of ARGH. In some
embodiments, the subject is identified as having hypertension when the level of MMPE in the
sample is greater than the reference level of MMPS8. In some embodiments, the subject is
identified as having hypertension when the level of V3IG4 in the sample is less than the

reference level of VSIG4,

[00152] In some embodiments, the methods further include administering therapy to the

subject identified as having hypertension.
g. Method OF Treating Inflammation In A Subject Being Treated For Hypertension

[00153] Provided herein are methods of treating inflammation in a subject being treated
for hypertension. The methods may include inhibiting the transcription, expression, or
activity of, or & combination therecf, a gene or gene product of a biomarker. The methods
may include administering an inhibitor.  In some embodiments, the methods include
inhibiting the transcription, expression, or activity of, or a combination thereof, a gene or
gene product of a biomarker selected from IL18RAP, LTF, PGLYRP1, GZMH, ARG, and
MMP8, or a combination thereof. In some embodiments, the methods include administering
an inhibitor of a biomarker selected from L18RAP, LTF, PGLYRP1, GZMH, ARG1, and
MMPE8. The methods may include increasing the transcription, expression, or activity, or a
combination thereof, of a biomarker. The methods may include adminisiering an agonist. In
some embodiments, the methods include increasing the transcription, expression, or activity
of a biomarker selected from VSIG4. In some embodiments, the methods include

administering an agonist of a biomarker selected from VSIG4.
h. Method Of Treating Hypertension In A Subject

[001584] Provided herein are methods of ireating hypertension in a subject. The methods
may include inhibiting the transcription, expression, or activity of, or a combination thereof, a
gene or gene product of a biomarker. The methods may include administering an inhibitor.
in some embodiments, the methods include inhibiting the transcription, expression, or
activity of, or & combination thereof, a gene or gene product of g biomarker selected from
IL18RAP, LTF, PGLYRP1, GZIMH, ARG1, MMP8, or a combination thereof In some
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embodiments, the methods include administering an inhibitor of a biomarker selected from
HL1BRAP, LTF, PGLYRP1, GZMH, ARG, and MMPE&. The methods may include increasing
the transcription, expression, or aclivity of, or a combination thereof, a gene or gens product
of a biomarker. The methods may include administering an agonist. In some embodiments,
the methods include increasing the transcription, expression, or activity of, or a combination
thereof, a gene or gene product of a biomarker selected from VSIG4., In some
embodiments, the methods include administering an agonist of a biomarker selected from
VSIG4.

7. Refesrance Level

[601558] The reference level may be a predetermined value or range, which is employed
as a benchmark against which to assess the measured result. The terms “reference level”
“reference,” and “control” are used herein interchangeably. The predeterminged level may be
from a subject or a group. “Controf group” as used herein refers to a group of control
subjects. A control subject may be a healthy or normal subject or a subject having no
clinical signs or symptoms of hypentension or inflammation or a combination thereof. In
some embodiments, a control subject is a normotensive subject. The predetermined level
may be a cutoff value from a control group. The predetermined level may be an average
from a control group.

[80156] The amount or concentration of a biomarker may be “unchanged,” “favorable” {(or
“Havorably altered”), or “unfavorable” {or “unfavorably altered”). “Elevated” or “increased”
refers {o an amount or a concentration in a test sample that is greater than a reference level.
The term “lowered” or “reduced” refers to an amount or a concentration in a {est sample that
is less than a reference level. The term “altered” refers to an amount or a concentration in a

sample that is allered (increased or decreased) over a reference level,

[80157] In some embodiments, level of the biomarker is greater than the refersnce level
of the biomarker when the biomarker is selected from IL18RAP, LTF, PGLYRP1, GZMH,
ARGT, and MMP8, or combinations thersof. In some embodiments, level of the biomarker is

less than the reference level of the biomarker when the biomarker is VSIG4.

[00158] Cutoff values {or predetermined cutoff values) may be determined by Adaptive
index Model (AlM) methodology. Cutoff values {or predetermined culoff values) may be
determined by a receiver operating curve (ROC) analysis from biclogical samples of the
patient group. ROC analysis, as generally known in the biological aris, is a determination of

the ability of a iest {0 discriminate one condition from another, s.g., io determine the
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performance of each marker in identifying a patient having diseasse. A description of ROC
analysis as applied according o the present disclosure is provided in P.J. Heagerty et al
(Time-dependent ROC curves for censored suivival data and a diagnostic marker,
Biometrics 2000, 58, 337-44), the disclosure of which is hereby incorporated by reference in

its entirety.

[00158] Aternatively, cutoff values can be deiermined by a quartile analysis of biclogical
samples of a patient group. For example, a cutoff value can be determined by selecting a
value that corresponds to any value in the 25th-75th percentile range, preferably a value that
corresponds o the 25th percentile, the 50th percentile or the 75th percentile, and more

preferably the 75th percentile.

[001608] Such statistical analyses can be performed using any method known in the art
and can be implemented through any number of commercially available sofiware packages
{e.g., from Analyse-it Softiware Lid., Leeds, UK, SiataCorp LP, College Station, TX; SAS
institute Inc., Cary, NC.).

[60161] The healthy or normal levels or ranges for a biomarker are defined in accordance

with standard practice.

8. Kit

[00162] Also provided herein is a Kit for use in performing the above-described methods.
in some embodiments, the kit is for detecling hyperiension in a subject. In some
embodiments, the kit is for detecting inflammation in a subject being treated for
hyperiension. The kit may include instructions for detecting at least one biomarker.
instructions included in the kit may be affixed 1o packaging material or may be included as a
package insert. The instructions may be written or printed materials, but are not limited to
such. Any medium capable of storing such instructions and communicating them 1o an end
user is coniempiated by this disclosure. Such media include, but are not limited to,
electronic storage media (e.qg., magnetic discs, tapes, cartridges, chips), optical media (e.g.,
CD ROM;, and the like. As used herein, the term “instructions” may include the address of

an internet site that provides the instructions.

[80163] The kit may include one or more reagents for delecling a biomarker. in some
embodiments, the kit includes one or more reagents for detecting a biomarker selected from
IL18RAP, LTF, PGLYRP1, GZMH, ARG1, MMPS8, and VSIG4. The kit may include reagents
capable of specifically binding to each biomarker andfor to quantify the levels of the

biomarker in a sample.
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[30164] The kit may include a reference standard indicating reference leveis of each of
the biomarkers. The kit may include instructions for generating a standard curve or a

reference standard for purposes of quantifying a biomarker.

[00168] Optionally, the kit includes quality control components (for example, sensitivity
panels, calibrators, and positive controls). Preparation of guality control reagents is well-
known in the art and is described on insert sheets for a variety of diagnostic products.
Sensitivity panel members ogptionally are used to establish assay performance
characteristics, and further optionally are useful indicators of the integrity of the kit reagents,

and the standardization of assays.

[00166] The kit can also optionally include other reagents reguired io conduct a
diagnostic assay or facilitate quality control evaluations, such as buffers, salts, enzymss,
enzyme co-factors, subsirates, detection reagents, and the like. Other components, such as
buffers and solutions for the isolation and/or ireatment of a test sample {(e.g., pretreatment
reagents), also can be included in the kit. The kil can additionally include one or more gther
controls. One or more of the components of the kit can be lvophilized, in which case the kit

can further comprise reagents suilable for the reconstitution of the lyophilized components.

[00167] The kit may also comprise one or more containers, such as vials or bottles, with
each container containing a separate reagent. The various components of the kit optionally
are provided in suitable containers as necessary, e.g., a microtiter plate. The kit can further
include containers for holding or storing a sample (e.g., a container or cartridge for a blood
sample). Where appropriate, the kit opticnally also can contain reaction vessels, mixing
vessels, and other components that facilitate the preparation of reagents or the test sample.
The kit can also include one or more instrument for assisting with oblaining a test sample,

such as a syringe, pipette, forceps, measured spoon, or the like.
EXAMPLES
Example 1
Materials and Methods

[00168] Patients: In an initial exploratory study, whole blood (40 mb) was obtained from 5
normotensive and 7 hyperiensive subjects recruited at Vanderbilf. One normotensive subiject
was sampled on 2 separale days to obiain a technical replicate that couild be used to {est the
internal consistency of the RNAseq assay. An additional 6 normotensive and 9 hyperiensive

subjects were recruiled for the validation cohort. Hypertension was defined as a sysiclic
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biood pressure greater than 140 mmHg, a diastolic blood pressure greater than 80 mmbig,
or freatment with antihypertensive agents, regardless of blood pressure. Exclusion crileria
were confirmed or suspected secondary causes of hyperiension, diabetes mellitus type | or
H, concomitant illness requiring corticostercids or immunosuppressants, recent (within 3
months) vaccination against any infectious agent, active ongoing malignancy, severe
psychiatric disorders, or the presence of HIV/AIDS. Informed consent was obtained prior to
the blood draw. The protocol was approved by the Vanderbilt Institutional Review Board and
conforms 1o recognized siandards of the US Federal Policy for the Protection of Human

Subjects.

[0016%8] Monocyie isolation and RNA extraction: Whole blood was mixed 1:1 with cold
PBS + EDTA. The mixture was lavered on top of Ficoll (GE Healithcare Life Sciences,
Pittshurgh, PA) and centrifuged for 30 minutes. The ‘buffy coat’ layer was isolated and
washed 3 times with cold PBS + EDTA. The isolated PBMCs were stained using Monocyle
isclation kit I, human (Miltenyi Biotech, Bergisch Gladbach, Germany) and the monocytes
were negatively selected using an AutcMACs cell separator. Monocoytes were spun down
and RNA was exiracted using an RNeasy kit (Qiagen, Hilden, Germany), which included a
DNasel treatment step. The purity and quantity of RNA samples were measured using a

Denovix DS-11 Spectrophotometer or a NanobDrop ND-1000 Spectrophotometer.

[00470] RNA Sequencing: c¢DNA library construction and RNA seguencing was
performed by VANTAGE (Vanderbilt Technologies for Advanced Genomics). ¢cDNA Library
preparation was accomplished using the Hiumina TruSeq siranded mRNA Sample
Preparation Kit, and Rev. D of the protocol. Samples were sequenced on the Hluming HiSeg
2500 using v3 SBS chemistry. Libraries were sequenced on a Single Read 50bp run at 30

million passing filter reads/sample.

[00171] RNA Sequencing Analysis: A total of 13 samples were obtained from 12
patienis. Based on post-alignment qualily assurance and control (QA/QQC), all samples were
of high fidelity; i.e., Phred quality score = 37.00 z 0.31, indicating a high probability that the

bases were accurately identified. The Phred score = ~10%og(Probability of Errer). Samples

were separated inlfo two groups: hypertensive (n = 7) and normotensive (n = 5. Two
samples were collected for one of the 5 normolensive subjects {(echnical replicates),
obtained on separate days, allowing us to perform two separate seis of analyses (o increase
the robustness of the data and reduce faise positives due o RNASeq technical variation. For
all 13 samples, the base call accuracy was estimaled o be » 88.9%. Libraries were
seguenced on a Single Read 50bp run at 30 million passing filter reads/sampie. Total reads
were 35,021,078 +/- 2.7M, and 86% +/~ (.84% of reads were aligned fo the transcriptome.
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Statistical analysis for RNAseq was performed using Pariek Flow, with the following
parameters: Alignment: STAR and TopHat2/Bowtiez; Quantification: Cufflinks and P/E (L, et
al. Bioinformatics 2018, 26, 493-500; Stalistics: Cuffdiff, GSA, and ANOVA; Annoctations:
RefSeqg and Aceview; p value adjusiment for mutlliple hypothesis festing: Benjamini &
Hochberg). Analysis 1 included all hypertensive and normotensive subjects (true biclogical
replicates), with the normotensive replicated subject represented by the first sample.
Analysis 2 was identical to Analysis 1, except the second sample from that subject was
used. While we were interested in obiaining a global view of transcriptional differences
between hypertensive and normolensive subjects, we especially wanied to identify
transcripts with the highest likelihood of being true and reproducibie findings. For this
purpose, we employed 12 separate methodologies (8 sach for Analysis 1 and 2}, using

various combinations of alignment, quantification, statistical, and annolation strategies.

[00172] Principal Component Analysis {(PCA)} and Ingenuity Pathway Analysis {IPA)
including upstream regulator analysis: PCA {with cormrelation matrix} and hierarchical
clustering (with Euclidian distance and Average linkage) were performed using Partek
Genomics Suite 6.6, Functional analysis was performed using IPA, Winter Release 2017

(htip/www.ingenuity.comy. Upstream regulator analysis, alsc performed within  IPA,

calculates two statistical values for each reguiator molecule within Ingenuity's Knowledge
base: (1) the overlap p-valus, which measurss whether there is a siatistically
significant overlap belween the gene list of interest and genes that are reguiated by the
upsiream factor and (2) the Z-score, which infers the likely activation states of upstream
regulators. Upstream regulators with posilive and negative Z scores of 2 or greater are

considered significantly aclivated or inhibited, respectively.

[00173] Multivariate regression analyses: Slepwise multivariate regression analyses
were carried out to identify genes, the expression of which {(logs of normalized RPKM, reads
per kilobase per million mapped reads) could be a delerminant of blood pressure. Univariate
correlation analysis was used for hypothesis generation, Le. identification of candidate
regressor genes. If the expression of a gene correlated with MAP within one group of
subjects (either controls or hypertensive patients) or within both, the gene was considered a
candidate regressor and included in the multivarigte analysis. In contrast, if the expression of
a gene only correlated with MAP in all subjects analyzed fogether, it was not included as a
hypothetical regressor. This is because these apparent univariate correlations may simply be
driven be the two different levels of blood pressure and gene expression in the two groups of

subjecis. A p-value <0.05 was considered significant.
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[00174] Quantitative RT-PCR: Monocyie RNA was converied o c¢DNA using a High
Capacity cDNA Reverse Transcriptase Kit (Applied Biosystems, Foster City, CA). The cDNA
was then probed for the following genes (all probes purchased from Tagman [ThermoFisher
Scientific, Waltham, MA]D: Arg1, CCL4, MMP8, VEIG4, PGLYRP1 and IL18RAP. Results
were normalized to GAPDH and subsequently normalized to one of the nomotensive

patients. The data are plotted as Relative Quantification values.

[B0175] Gene expression correlation in African Americans: RNA seguencing was
performed on whole blood mRNA of self-reporied African Americans from the Morehouse
School of Medicine subset of the Minority Health Genomics and Translational Research Bio-
Repository Database (MH-GRID) as described previously (Gaye, et al. PloS One 2017, 12,
e0187290). For this analysis, total RNA was extracted from whole blood using MagMAX for
Stabilized Blood Tubes RNA Isolation Kit (Life Technologies, Carishad, CA). TruSeqg
(lHumina, San Diego, CA) was then used to convert fotal RNA into ¢DNA sequencing
libraries. cDNA libraries underwent quantitative RT-PCR  using the KAPA Library Quant Kit
(KAPA Biosystems, Wilmington, MA). Expression levels defined as read counis were
determined using a BowtieZ2-based pipeline for alignment with read counts determined using
RSEM. Expression was normalized using the weighted trimmed mean of M-values (TMM)
method. Correlation between the normalized expression of LTF, PGLYRP1, and IL18RAP
with MAP or estimated glomerular filtration rate (eGFR)} was assessed by linear regression in
76 hyperiensive patients. Four models were fitted: (1) without covariates, (2) adjustling for
age, (3) adjusting for gender, (4) adjusting for BMI, and (5) adjusting for age, gender, and
B

[0017¢] Phenome-wide Association Study {(PheWAS): This analysis was performed on
a cohort from BioVU, the Vanderbilt DNA databank that links DNA exiracted from discarded
biood samples to de-identified EHRs. BioVU operaled on an opt-out basis untit January 2015
and on an opt-in basis since then (Roden et al. Clin. Pharmacol, Ther, 2008, 84, 362-368).
The phenotypic data in BioVU are de-ideniified and the study was approved by the
Vanderbilt Institutional Review Board as “non-human subjects” research. PheWAS results
were generated on a cohort of 28,713 selfidentified Caucasian/non-Hispanic patients of
European ancestry with available HumanCoreExome BeadChip (llumina; San Diego, CA)
genotyping. The mean age of the individuals was 55.4 years and 53% were female. Ancesiry
was determined using STRUCTURE (Porras-Hurlado, et al. Fronfiers in Genetics 2013, 4,
88). Caselcontrol stalus was determined by aggregating 1CD-9 billing codes using a
pheccde map {version 1.2) (Wei et al, PloS COne 2017, 12, e0175508). We required
phenotypes 1o have at least 40 cases 1o be included in the PheWAS. A {otal of 1418
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phenotypes met this requirement and were lested for association with the LTF SNP
(rs1126478). An association test was performed for each phenolype/genotype pair using an
additive model. Logistic regression was performed with age and sex as covariates. The

analysis was run using Plink version 1.90 (hitps:/Awww . cog-genomics.org/plink2).

[00177] Case-conirol genetic study: Cases with hyperiension and controls without
hyperiension werg identified in BioVU, a de-identified elecironic health record (EHR)
combined with genetic information as described above (Roden et al. Clin. Pharmacol. Ther.
2008, 54, 362-389). Hyperiensive cases and confrol non-hypertensive individuals were
identified using a rigorous, validated random forest model which utilizes age, billing codes,
medications, blood pressure readings, pulse, cutpatient visits, counts of types of clinical
notes, and counts of hypertension-related concepts exiracted from dinical notes to identify
hypertensive and control individuals in the medical record with a high degree of accuracy
{Teixeira et al. J. Am. Med. Inform. Assoc. 2017, 24, 162-171). Cases and conirols were
restricted to Caucasian adulis with age at last encounter less than 80 and greater than 18
years old. Records were excluded with missing data for BMI or age at last encounter, or for
BRI less than 16 kg/m® or greater than 100 kg/m? as these were likely erroneously recorded
in the EHR. For each case and control, date of birth, age at last encounter, sex, race, date of
death, and median body mass index (BMI) were extracted. Type 2 diabetes was defined
using a published algorithm involving medications, laboratory values, and diagnoses (Kho &t
al. J. Am. Med. inform. Assoc. 2012, 79, 212-218). Coronary artery disease (CAD) was
defined by counting patients who had at least 2 ICD codes of 410.* (acute myocardial
infarction), 411.* (other acule and subacuie forms of ischemic heart disease), 412.* (old
myocardial infarction), 413.% (angina pectoris), 414.* (other forms of chronic ischemic heart
disease), V45.82 (percutaneocus transiuminal coronary angioplasty status) or at least 1 CPT
code of 33534-33536, 33510-33523 (coronary artery bypass grafl), 92980-82982, 92984,
92985, 22996 (intracoronary stent and angioplasty). A missense single nuclectide
polymorphism in LTF (rs1126478) resulting in an A->G substitution, with the G allele being
the minor allele in European cohoris (Videm, et al. Hum. Immunol 2012, 73, 554-559), was
examined. Genotypic (additive) models were tested by logistic regression with weights of 0
for AA (homozygous major allele), 1 for AG (heterozygous), and 2 for GG (homozygous
minor allele) genotypes using XL3TAT (New York, NY). Dominant and recessive genetic
models were tested by contingency analysis with Fisher's exact test using GraphFad Frism
(lLa Jolla, CA). Logistic regression was performed under a recessive genetic model in the
presence of covariates of age, sex, BMI, and presence of CAD and DM2 using XLSTAT.

These studies were approved by the Vanderbilt University Institutional Review Board.
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TR Data and Statistical Analysis: The data and statistical analysis comply with the
recommendations on experimental design and analysis in pharmacology (Curtis ef al. British
Journal of Pharmacology 2018, 772, 3461-3471). The nature of the human monocyie
profiling, PheWAS, and genetic case-control studies did not permit randomization or
blinding. Data are presented as mean & SEM unless otherwise stated. RT-PCR data
between groups were analyzed using Student’'s t tesis or Mann-Whithey lests as
appropriate. Categorical variables belween groups were analyzed using chi-square {esis.
Fisher's exact {est was used for contingency iesting for the LTF SNP case-control analysis.
The above tests were performed with GraphPad Prism (GraphPad Software, La Jolla, CA}.
Univariate and multivariate logistic and linear regression were performed using XLSTAT
{(New York, NY}. A p-value <0.05 was considered significant. A Bonferroni corrected p value

is also shown for the PheWAS study.

Example 2

RNA sequencing and analysis

[60179] The demographics of the 5 normotensive and 7 hypertensive subjects in the
original cohort are shown in TABLE 1. Hypertensive patienis had higher blood pressures
despite treatment and slightly higher {albeit not statistically significant) body mass indices
{(BMI). The strict combinatorial analytical approach described in the Methods yielded a total
of 80 iranscripis in the monocytes isolated from these subjecis that were identified as
significantly differentiaily expressed afier mulliple-hypothesis correction (p value < 0.05; fold
difference > 1.5) between normotensive and hyperiensive groups (TABLE 2). These 60
transcripts along with their fold-difference and p-values are shown in TABLE 3. A posilive
fold-difference indicates the gene is upregulated in hyperiensive individuals, and a negative
fold-difference indicates the gene is downregulated in hypertensive individuais. Hierarchical
clustering (FIG. 1A) and Principal Components Analysis (PCA) (FIG. 18) of the 60 most
robust genes demonstrated that the combined expression profile differentiated hypertensive

from normotensive subjects.

TABLE 1: Demographics table for original cohort,
Mormotensive Hypertensive Patients
Controls {nx=§) {n=7})

Age {years) 47.948 .8 50.4x2.7

Sex {F/M} 4/1 7/0
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Race {C/AA} 5/0 &1
Duration of HTN {years) NA 8.9+4.8
Systolic BP {mmHg) 112.827.2 138.7x5.7*
Diastolic BP (mmHg) 64.8+4.8 78.5%58.7
MAP (mmbg) 807150 87 .945.0*
BMI (kg/m?) 26.91+3.8 33.453.7
Antihyperiensive Drugs:

ACE] 3

ARB 2

ACEI+ TZ + CCB

1

cCB

1

n = number of subjects in each group, F=female, M=male, C=caucasion, AA=African

American, HTN = hyperiension, BP = blood pressure, MAP = mean arierial pressure, BMI =

body mass index. Data are expressed as meant+SEM. ACEi=angiotensin converting enzyme
inhibitors; ARB=angiotensin AT1 receptor blockers; TZ=thiazide diuretics;
CCB=dihydropyridine calcium channel blockers, Unpaired t-test and chi-square comparisons
were performed between groups. * p<0.05 compared to normotensive controls,

TABLE 2: Ovarview of Statistical Results.

Analysis | Analysis | Total | Common
Set 1 Set 2
Alignment Quant Stats Annot ¢ ¢ (1OR2) | (1AND 2)
Number RNA entities with p<0.05,FD > 1.8
RefSeqg 624 851 810 465
GSA
Aceview 1,780 1,670 2,280 1,180
Partek
STAR Y
RefSeqg 525 548 638 378
ANOVA
Aceview 1,643 1,635 2,104 1,074
" RefSeq 1,155 1,115 1,659 611
%%Wg_‘f;; Cufflinks | CuftDiff
P Aceview 962 244 1,316 590
Al genes identified using STAR 2,051 1,856 2,620 1,387
Al genes identified using TopHat2 1,763 1,717 2,569 911
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All differential genes 3,457 3,332 4 757 2,032
Genes commonly aitered in every STA_R 289 260 376 204
analysis
Genes commonly altered in every T0;}H&*§2 933 342 381 554
analysis
Final Stringent Gene List 88 80 108 &
Analysis Sets 1 and 2 are defined in more detall in the Methods section.
Quant = Quantification, Stats = Statistics, Annot = Annotation
TABLE 3: List of the 60 Significant Genes and their fold-change.
Symbol Gene Name p value FD
ATP-binding cassette, sub-family A (ABC1), member .
ABCA13 13 70X 10% | 482
SLP secretory leukocyte peptidase inhibitor 10X 10% | 181
transcobalamin § (vitamin B12 binding protein, R .
TCN1 hinder family) 72X40% | 427
DEFA4 defensin, aipha 4, corlicostatin 17X 10% | 113
carcinoembryonic antigen-related cell adhesion
CEACAMS molecule 8 gax o™ | 112
carcinoembryonic antigen-related cell adhesion
CEACAMS maolecule 8 (non-specific cross reacting antigen) 12X 10% | 1098
CHI3L1 chitinase 3-fike 1 {cantilage glycoprotein-39) 12X 10% | 105
LONZ fipocalin 2 8.2%10™% | 101
MMPS matrix metaliopeptidase 8 (neutrophil collagenase) 41X 107 | 100
CCL4 chemokine (C-C motif) figand 4 84X10% | 98
ATP2C2 ATPase, Ca++ transporting, type 2C, member 2 12X 10% | 93
MKIS7 marker of proliferation Ki-67 1.2X10% | 9.0
ARG arginase 1 86X 10™ | 87
LTF lactotransferrin 50X10% | 886
HJURP Holliday junction recognition protein 11X 10% | 84
carcinoembryonic antigen-related cell adhesion N
CEACAM1 molecule 1 (billary glycoprotein) 14X 10% | 83
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PGLYRP1 peptidogiycan recognition protein 1 61X 10% | 82
RPLY ribosomal protein LY 13X 10% | 8.2
CAMP cathelicidin antimicrobial peptide 37X | 75
RORA RAR-related orphan recepior A 14X 10% | 75
CRISF3 cysteine-rich secretory protein 3 74%X140% | 88
FAMZOA family with seguence similarity 20, member A 27X40% | 8.3
PDZD4 PDZ domain containing 4 19X 10% | 6.0
SAMD3 sterile alpha motif domain containing 3 24X10% | 59
IL18RAP interieukin 18 receptor accessory protein 85X 10% | 57
SH2D1A SH2 domain containing 1A 84X 107 | 55
PTGDR prostaglandin D2 receptor (DP) 34 X106 | 54
CD247 CD247 molecule 14X10% | 54
GZMH granzyme H (cathepsin G-like 2, protein h-CCPX) 3.7X10™ | 53
PTGES prostaglandin E synthase 13X 10" | 48
AFAP1 actin filament associated protein 1 16X 107 | 46
OLR1 oxidized low density lipoprotein (lectin-like) receptor 1 | 1.7 X 10" | 4.4

heparan sulfate {glucosamine) 3-O-sulfoiransferase
HS38T3B1 3B1 79X10% | 43
NKGT natural killer cell granule protein 7 16X 10% | 4.1
matrix metaliopeptidase 8 {gelatinase B, 92kDa
MMPY gelatinase, 82kDa type IV collagenase) 6.8 X107 | 4.1
CCL3 chemokine (C-C motif) ligand 3 8.8X10% | 40
RAZ guanyl releasing protein 1 {calcium and DAG-
RASGRP1 reguiated) 55X10% | 3.8
TNF tumor necrosis factor 3.2X10% | 34
ANKRD33B ankyrin repeat domain 33B 15X 109 | 24
niuclear factor of kappa light polypeptide gene
NFKBIZ enhancer in B-cells inhibitor, zeta BOX 1™ | 23
MMRN1 multimerin 1 16X 10% | 23
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CXCR1 chemokine (C-X-C motif) receptor 1 19X 10% | 23
nuclear factor of kappa light polypeptide gene .
NFEBIA enhancer in B-cells inhibitor, alpha 27X10% | 22
CPNES copine V 18X 10% | 20
CETP cholesteryl ester transfer protein, plasma 25X 10% | 20
FCHO2 FCH domain only 2 12X10™ | 19
membrane-spanning 4-domains, subfamily A,
MS4A4A member 4A 25X 10 | 1.8
MCTP2 multiple C2 domains, transmembrane 2 10X 410% | 18
JAK3 Janus kinase 3 10X 10% | 1.7
UDP-Gal:betaGicNAC beta 1,4- galactosyitransferase,
B4GALTS polypeptide 5 gax10% | 18
GPRIN3 GPRIN family member 3 goXi0™ | 18
FHL1 four and a half LIM domains 1 55X 107 | 18
complemant component (3b/4b) receptor 1 (Knops
CR1 blood group) 22107 | 15
Fo fragment of IgE, high affinity 1, receptor for; alpha
FCER1A polypeptide 13X10% | 18
PID1 phosphoiyrosine interaction domain containing 1 gaxX10™ | 18
ALDH1A1 aldehyde dehydrogenase 1 family, member A1 30X10% | 18
FLT3 fms-related tyrosine kinase 3 186X 10% | 147
tumor necrosis factor receptor superfamily, member
TNFRSF12A 124 20%X10% | 18
VSIG4 V-set and immunoglobulin domain containing 4 54 X106 | <18
1-aminocyclopropans-1-carboxylate synthase
ACCS homuolog (Arabidopsis)(non-functional) 40X 107 | 221

P value = average p value across 12 analyses, including Cuffdiff with multiple hypothesis

correction

FD = average fold- difference across all 12 analyses, after conversion of Cuffdiff log2 values

to fold-difference values. A positive fold-difference indicates the gene is upregulated in

hypertensive individuals and a negative fold-difference indicates the gene is downregulated
in hyperiensive individuals.

[60180]

factors involved in their reqgulation, upstream regulatory analysis using Ingenuity Pathway

Using known relationships between gene expression changes and upstream

it
~
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Analysis (IPA) inferred activation of IL-1B, nuciear factor kappa B (NF-«B), and the adapior
protein myeloid differentiation primary response 88 (MYD88) based on the differential gene
expression in hyperiensive monocyies. Interestingly, these three molecules are part of the
H.~1B signaling pathway. Indeed, 21 of the 60 differentially expressed genes identified by
RNASeq are related to IL-1B (FIG. 1Q). We also employed IPA to identify non-biased and
significantly enriched functions in these 60 genes. The most statistically enriched disorder
was “Inflammatory Response”, with a p value range of 5.4 X 10* to 4.6 X 107 (TABLE 4),
which essentially indicates a very low probability that this functional category would be
represented by a significant poriion of 80 randomiy selected genes. Based on causal
prediction analysis, which uses individual relationships curated from the literature to infer
functional directionality from transcriptional directionality {i.e., up- or down-regulation of each
functionally related gene), the funclions associated with inflammatory responses were
activated (Z scorex= 2.595 {0 2.943). Enriched molecular and cellular funclions include
immune cell migration and signaling, phagocyiosis, proliferation of vascular smooth muscle
celis, and T cell development (TABLE 4).

TABLE 4: Functional Analysis of Significant Genes.

Enrichment FPredicted Activation

Top Diseases and Bio Functions

p value No. | *Z score Direction

DISEASES AND DISORDERS
inflammatory Response 54X 10%-46X10" | 33 NA
Activation of leukocytes 4.6 X107 22 2.943 Activated
inflammalory response 42X 10" 21 2.670 Activated
Activation of myeloid celis 7.5X 107 15 2.685 Activated
Activation of phagocytes 2.5 10" 15 2.569 Activated
Activation of macrophages 2.0 10" 12 2.595 Activated
MOLECULAR AND CELLULAR FUNCTIONS

Cellular Movement 58X10%-44X10%™ | 32 NA
Cell movement of mononuciear 6.5 x 10" 16 2.975 Activated
feukocytes
Cell movement of lymphocyfes 9.7 X 107" 14 2.802 Activated
Migration of cells 1.0 X107 28 2.668 Activated
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Cell movement of monocyfes 59 %107 8 2.740 Activated
Migration of mononuciear 7.0X10° (i 2.823 Activaied
feukocytes

Celi-celi Signaling and 55X10%~48X 10" | 30 NA
interaction

Cefiular Function and 55X10°-40X 10" | 28 NA
Maintenance

Engulffment of cells 1.7 X 10° 10 2.649 Activated
Phagocyfosis of cells 3.7 X10° 7 2.050 Activated
Cellular Development 57 X10%~15X10° | 28

Profiferafion of smooth muscle 57 X10° 7 2.008 Activated
cells

Profiferafion of vascular Smooth 1.4 X 10" 5 2173 Activated
muscle cells

Development of lymphocytes 2.2 X10% 9 2.264 Activaied
T cell development 55X 10" 8 2.609 Activaied

PHYSIOLOGICAL SYSTEM DEVELOPMENT AND FUNCTION

immune Celi Trafficking 56X10°%~44X 10 | 30 NA
Hematological Dev/Function 58X10% 27X 107%™ | 31 NA
Tissue Morphology 58X10°%-84X 10" | 27 NA
Quantity of CD4+ Tymphocyies 1.2X10° ¢] 2.200 Activaied

Main functional categories shown in bold, Sub-categories are italicized. *Positive and
negative Z scores of »2.0 are generally considered as significant for activation and inhibition,
respectively. Functional categories are arranged in a “tree format”, similar {o the Gene
Ontology (GO) Consortium database. A range of p values is thus provided for upper
branches that encompass multiple sub-categories {each of which includes its own p value
calculation).

Example 3
Regression Analysis of Gene Determinants of Blood Pressure

[00184] To narrow the list of 80 differentially expressed genes, we performed univariate
and multivariate regression analyses in controls, hypertensive individuals, and/or all subjects

fogether to identify transcripts that significantly correlated with mean arterial pressure (MAP).
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The expression of 23 genes (log:y normalized RPKM [reads per kilobase per million mapped
readsl) correlated significantly with MAPF in univariale analyses in normotensive conirols,
hypertensive individuals, or in these groups and all subjecls together. However, by
multivariate analyses, only lactoferrin (LTF) and peptidogiycan recognition protein 1
(PGLYRP1) remained significantly correlated with MAP in normotensive controls, and
granzyme H (GZMH) remained significantly correlated with MAP in hyperiensive subjecis.
interestingly, the expression of interleukin-18 recepior accessory protein (IL18RAP)
correlated significantly with MAP of controls (r=0.83), hypertensive patients (r=0.78) and all
subjects analyzed together (r=0.88). In summary, the expression of four genes, LTF,
PGLYRP1, GZMH, and IL18RAP were significantly correlated with MAP in normotensive
and/or hyperiensive subjects by multivariate analysis. The univariate correlations of these
genes with MAP are shown in FIG. 2. The coresponding multivariate models for MAP based

on expression of these genes are shown in TABLE 8.

TABLE §; Multivariate Regression Models for MAP using expression levels of LTF,
PGLYRP1, GZMH, and/or IL18RAPR,

Gene Group Mode R? | p-value
LTF and C MAP = 80.01 (+0.41) + 1460 (20.53)*logoLTF + 4.54 | 0.99 | p<0.01
PGLYRP1 +0.58)*0g1PGLYRP1
GZMH H MAP = 98.45 (+2.80) + 24 28 (+5.86)"l0g o GZMH 0.77 | p<0.01
L18RAP Al MAP = 89.15 (+2.50) + 26.75 (+4.42)*l0goIL18RAP | 0.79 | p<0.01

C = normotensive controls, M = hyperiensive patients, All = all subjecis analyzed together

Example 4

Quantitative RT-PCR in a validation cohort

[00182] To determine the robusiness of our observed gene expression changes in
peripheral monocytes, we recruited a separate validation cohort of 8 normotensive and 9
hyperiensive subjects. As shown in TABLE 8, age, biood pressures, and BMI were slightly
but not significantly higher in hypertensive individuals compared {o normotensives in this
cohort. Freguency and type of antihypertensive freatment also varied slightly from the
griginal cohort. As in the prior cohort, the majority of the patients were Caucasian. We
isolated peripheral blood monocytes and examined the expression of the 4 genes that were
found to significantly correlate with MAP (LTF, GZIMH, IL18RAP, and PGLYRP1) by
quantitative RT-PCR. All but GZMH remained significantly elevated in peripheral monocytes
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of hypertensive individuals relative to controls (with GZMH showing a trend but not reaching

statistical significance) (FIG. 2). As further validation for the original observed gene

expression changes, we investigated the expression of 4 additional genes with known or
predicted effects on inflammation (ARG1, CCL4, MMP8, and V3IG4). Expression of ARG1,

VSIG4, and MMPS8 was significantly altered in the predicted direction in hypertensive

individuals in the validation cohort (FIG. 6), demonstrating the robusiness and reproducibility

of the gene expression changes observed in the original cohort,

TABLE 8: Demographics Table for Validation Cohort.
Mormotensive Hypertensive Patients
Conirols {(n=6) {n=9}
Age {years) 42.236.3 50.4£3.2
Sex {F/M} 3/3 7/2
Race {C/AA/A) 4111 7/2/0
Duration of HTN {years) NA 15.0£3.8
Systolic BP {mmHg) 128.0x5.5 140.428.8
Diastolic BP (mmHg) 727430 783125
MAP (mmbg) 81.1£3.1 89.044.3
BMI (kg/m%) 257426 302424
Antihypertensive Drugs:
None 1
TZ + TMT 2
CCB +alB 1
CCB + &P 1
ACE] 2
ACEi+TZ 1
ARB +TZ + CCB 1

i = number of subjects in each group, F=female, M=male, C=caucasion, AA=African
American, A=Asian, HTN = hypertension, BP = blood pressure, MAF = mean arterial
pressure, BMI = body mass index. Data are expressed as mean+SEM. TZ=thiazide
diuretics; TMT=iriamterene; CCB=dihydropyridineg calcium channel blockers; o 1B=peripheral
alpha-1 adrenergic recepior biockers; SP=spironclactone; ACEi=angictensin converting
enzyme inhibitors; ARB=angiclensin AT1 receptor blockers. Unpaired t-test and chi-square
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comparisons were performed between groups. No measures met significance threshold
compared {o normotensive controls of p<0.05.

Exampie &

Correlation between inflammasomes genes and MAP

[00183] It was examined whether a correlation exists between inflammmasome genes and
Mean Anerial Pressure (MAP), using RNA-seq date from the MH-GRID. The expression
data was from whole blood messenger RNA (mRNA) sequencing data of 177 self-reported
African American from the Morehouse School of Medicine subset of the MH-GRID. Total
RNA exiraction was carried out using MagMAXTM for Stabilized Blood Tubes RNA Isolation
Kit as recommended by vendor (Life Technologies, Carishad, CA). For library preparation,
fotal RNA samples were converted inlo indexed cDNA sequencing libraries using lilumina’s
TruSeq sampie kits (Stranded Total RNA). After PCR amplification, the final libraries were
quantitated by gPCR (KAPA Library Quant Kii, KAPA Biosystems). Expression
quantification was carried out using a pipeline based on BowTie2 as alignment {ocl and the
read count were determined using RSEM. The expression was normalized using the

weighted trimmed mean of M-values (TMM) method.

[00184] The correlation between the normalized expression of 7 genes (LTF, GZMH,
PGLYRP1, IL18RAP, ARG1, VSIG4, and IL1B) and Mean Arterial Fressure (MAP) was
assessed by linear regression in all the samples (n=177), hypertensives (n=78) subset, and
normotensives subset (n=101). Four models were fitled: (1) without covariates, (2) adjusting

for age, (3) adjusting for BMI, and (4) adjusting for age and BML

[00188] For the linear regression the outcome, MAP was not standardized, hence the
difference of the estimate between the beta coefficient and the Pearson correlation value
reporied in the correlation plot, the two values would be the same if regression was
conducted with a standardized MAP.

[00188] It was found that PGLYRP1 is significantly correlated with MAP across all models,
except for the one adjusied for age, in the whole samples set (hypertensives and

normotensives).

[001871 It was found that IL18RAP is significantly correlated with MAP, across all 4

models, in the hypertensives subset of samples.

[G0188] it was found that IL1B is significantly correlated with MAP, across all 4 models, in

the whole sample sei and in the hypertensive subset.
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[30188] Correlation with MAP across all the samples (N =177} It was found that IL1B
is significantly correlated with MAP across all 4 models, and PGLYRFPF1 is significantly

correlated with MAF except in the model adjusted for age.

[00180] Correlation with MAP across Hypertensives (N = 76): It was found that
IL18RAP is significantly correlated with MAP in all 4 models and IL1E is correlated with MAP

in the adjusied models.

[60191] Correlation with MAP across Nonmotensives (N =101} It was found that none

of the 6 genes is correlated with MAP in any of the models.
Example 8

Correlation of Mean Arterial Pressure (MAP) and/or Glomerular Filtration Rate (GFR)
with the expression of IL18RAP and PGLYRP1

[30182] It was examined whether Mean Arterial Pressure (MAP) and/or Glomerular
Filtration Rate (GFR) is correlated with the expression of IL18RAP and PGLYRP1. The
expression data were from whole blood messenger RNA (mRNA) sequencing data of 76
self-reported African American from the Morehouse School of Medicine subset of the
Minority Health Genomics and Translational Research Bio-Repository Database (MH-GRID).
Total RNA exiraction was carried out using MagMAX™ for Stabilized Bicod Tubes RNA
isclation Kit as recommended by vendor {(Life Technologies, Carisbad, CA). For library
preparation, total RNA samples were converted into indexed cDNA seguencing libraries
using Hiumina's TruSeq sample kits (Stranded Total RNA). Afler PCR ampiification, the final
libraries were quantitaled by gPCR (KAPA Library QGuant Kit, KAPA Biosystems). Expression
guantification was carried out using a pipeline based on BowTie2 as alignment tool and the

read count were determined using RSEM.

[00193] For this analysis, the expression of the genes (i.e. read counts) was normalized
using the weighted trimmed mean of M-values (TMM) method. The distribution of the two
clinical variables, mean arterial pressure (MAP) and estimated glomerular filtrstion rate

{(eGFR}, across the 76 hyperiensives subjects, are shown graphically in FIG. 7.

[00184] MAP and Gfr and l118rap Gene Expression: A fwo-sided Pearson correlation
test was conducted belween MAP and IL18RAP expression and between eGFR and
IL18RAP expression. The results of the fwo fesis are summarized in FiG. 7, which show a
statistically significant correlation between IL18RAP expression and both MAP (=0.274,
p=0.017, 95% CI={0.052,0.471}) and eGFR (1=-0.227, p=0.048, 85% Ci=[-0.431,-0.002}.
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[30185] MAP and Gir and Pglyrpt Gene Expression: A two-sided Pearson correlation
test was conducted between MAPFP and PGLYRP1 expression eGFR and PGLYRP1
expression. The results of the 2 tests summarized are in FIG. 8 show a siatistically
significant negative correlation (r=-0.242, p=0.035, 95% CIi=[-0.443-0.018]) belween
PGLYRP1 expression and eGFR levels and a statistically non-significant negative correlation
between MAP and PGLYRP1 (r=-0.121, p=0.299, 95% CI={-0.337,0.108]).

Example 7
Correlation hetween gene expression and MAP in African Americans

[00198] Ve then elected to test the three differentially expressed genes in the original
and validation cohoris that associated with MAP (LTF, PGLYRP1, and IL18RAP) in a larger
independent cohort from the Minority Health Genomics and Transiational Research Bio-
Repository Database (MH-GRID) (Gaye, et al. PLoS One 2017, 12, e0187280). This cohort
imporiantly differs from our original and validation cohorts by being composed exclusively of
hyperiensive African Americans. Also, gene expression was determined by RNA sequencing
of whole blood rather than peripheral monocyies. Demographics of this cohort are shown in
TABLE 7. We performed Pearson correlation analysis of mRNA transcript levels of LTF,
PGLYRP1, and IL18RAP versus MAP. Interestingly, IL18RAP (but not LTF or PGLYRPY)
significantly correlated with MAP in these individuals (FIG. 4A), and this correlation remained
significant afer adjustment for age, gender, and BMI (TABLE 8). To determine whether
IL18RAP exprassion may be associated with end-organ damage from HTN, the relationship
between IL18RAP expression and estimated glomerular filtration rate (eGFR) was examined
in these hypertensive individuals and found to exhibit a significant negative correlation (FIG.
483, This correlation remained significant after adjustment for age, gender, and BMI (TABLE
8).

TABLE 7: Demographics of hypertensive individuals from MH-GRID.

Hyperiensive Patients {(n=76}

MAP (mmHg) 9412
Sex (F/M) 37/38
Age {years) 4746
BMI 3518

Antihypertensive Drugs:
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TZ 2

TZ + TMT 3
ACEI+TZ 19
ACEi+ LD 1

ARB + T2 1

ARB + CCB 1
CCB+TZ 10

CCB + 5P 1
BB+TZ 5

BB + LD 1

HYD + LD 1
ACEI+ TZ + TMT 4
ACEI+ CCB+ TZ 8
ARB+CCB+TZ 3
CCB+TZ+ TMT 1
BB+ TZ+ TMT 1
BB+TZ+LD 1
BB+ ACEI+TZ 1
BB+ CCB+TZ 2
ACEI+CCB +BB+TZ 5
ACEI+ CCB+BB + LD 4
ACEi+ BB+ T+ SP + HYD 1

i = number of subjects, MAP=mean arterial pressure, F=female, M=male, BMi=body mass
index. Data are expressed as meank3EM. TZ=thiazide diuretics; TMT=triamtereneg;
ACEi=angiotensin converting enzyme inhibilors; LD=loop diuretics; ARB=angiotensin AT1
receptor blockers; CCB=dihydropyridine calcium channel blockers; SP=spironoiactone;

BB=beta-blockers; HYD=hydralazine.

without adjustment for age, gender and BMI.

TABLE &: Linear Regression of IL18RAP expression versus MAP or eGFR with and

MAP

eGFR
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Beta Sid Error P value Bela Sid Error P value
Gene 813 0.08 0.017 -0.2 0.1 £.048
Gene+Age 813 0.08 0.018 -0.2 0.1 0.047
Gene+Gender 812 0.08 0.024 -0.24 0.1 0.017
Gene+BMi 813 0.08 0.013 -0.21 0.1 0.047
Gene+hge+ 812 0.08 0.024 -0.24 0.1 0.02
Gender+BMI

Std error=standard error

Example 8

PheWAS Analysis

[00187] We sought {o determine whether polymorphisms in the candidale genes are
associated with hypertension in a large cohort using BioViU, the Vanderbilt DNA databank
that links DNA from discarded blood sampies (¢ de-identified electronic health records (PMID
18500243). WWe identified a single nucieotide polymorphism {(SNF) in LTF desighated
rs1126478 that has been associated with increased levels of LTF in humans. We

hypothesized that this SNP would be associated with hypertension in BioVU,

[00198] Study Populations: BioVU accrues DNA samples extracted from blood drawn
for routine clinical testing. A full description of this resource and its agssociated ethical,
privacy and other protections has been previously published (PMID 18500243). At the time
of this study, BioVlU contained approximately 210,000 patienis with DNA and 28,839 self-
identified white/non-Hispanic patients with available llumina HumanCoreExome BeadChip
(San Diego, CA) genotyping wers included. The mean age of the individuals was 55.4 years
and 53% were female. BioVU operated on an opt-out basis until January 2015 and on an
opt-in basis since (PMID 18500243). The phenotypic data in BioVU are all de-identified and
the study was designated “non-human subjecis™ research by the Vanderbilt Institutional

Review Board.

[0018%] The FheWAS results were generated on a cohort of 28,713 individuals of
European ancestry genotyped on the Exome BeadChip and linked to EHR data. Ancestry
was determined using STRUCTURE
(htips://www . nebi nim.nih.gov/pmc/arnticles/PFMC368658251). Case/conirol  status  was

determined by aggregating 1CD-9 billing codes using a phecode map (version 1.2,
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hitps:/iwww phewascatalog.org/phecodes, Wei, et al., PLoS One 2017, 712, e0175508). We
required phenotypes 1o have at least 40 cases 1o be included in the PheWAS,; a total of
1,418 phenotypes were tested for each SNP. An association test was performed for each
phenotype/genotype pair using logistic regression with age and sex as covariates. The
analysis was run using Plink version 1.90 (hitps:/Aww . cog-genomics.org/plink2). Resulls

are shown in FiG. 9.

[(30200] Atthough not significant following Bonferonni correction, the {op cardiovascular
disorder codes associated with the rs1126478 SNF in LTF was hypertension (OR=1.069,
P=0.0018) and essential hypertension (OR=1.067, P= 0.0027). This finding is strongly

suggestive of a link between LTF levels and hypertension.
Example 9
Phenome-wide association of an LTF SNP

[00204] To further evaluate the role of the differentially expressed genes in our original
and validation cohorts that correlate with MAR (LTF, IL18RAP, and PGLYRF1), we sought o
identify missense SNPs that alter protein function in these genes. Prior reporis demonstrated
a missense SNP (A -> G) in LTF ({rs1126478) that changes a iysing 1o arginine at position
47. The G allele {arginine) is the minor aliele in European cohorts and increases LTF protein
levels while decreasing iis antimicrobial proiein function. We were unable to identify

missense SNPs altering protein function for PGLYRP1 or IL18RAP in the literature.

[00202] Using a European cohort within BioVlU, a de-identified elecironic medical record
coupied with genetic information at Vanderbilt University Medical Center, we performed a
phenome-wide association study (PheWAS) on the missense LTF SNP 181128478 (Denny
et al. Bioinformatics 20180, 26, 1205-1210). In our PheWAS analysis, 'Hypertension’ and
‘Essential Hyperiension’ are separaie but clinically similar phecodes. Resuits revealed that
both Hyperiension (OR=1.069, p=0.0018) and Esseniial Hyperiension (OR=1.0867,
p=0.0027) phecodes were among the top 5 phenotypes associated with the minor G allele in
an additive model with & p value < 0.05 (FIG. 5). Of note, there were no phenotypes
significantly associated with the LTF SNP when using a conservative Bonferroni-correcied p

value of 3.5 x 10°.
Example 18

Hypertension Case-conirel study of the LTF 8NP
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[(30203] Given the significant upregulation of LTE in monocytes of hypertensive
individuals, and the over-representation of hyperiension phenotypes with a missense SNP in
LTF that increases protein levels, we performed a complementary case-control analysis of
this SNP in hyperiensive and normotensive control patienis using a European cohort within
BioVU. In contrast 1o the PheWAS study where disease phenotypes were defined by
international Classification of Diseases 9 (ICD-8) codes, this case-control approach permits
focused determinstion of the relationship of the LTF SNP io hyperiension using a much
more rigorous algorithm for accurate identification of hypertensive individuals from the
medical record that incorporates ICD codes, vitals, medications, and natural language
processing (Teixeira, et al. J Am. Med. Inform. Assoc. 2017, 24, 182-171). Using this
algorithm, we ideniified 10,549 hypertensive individuals and 5,038 controis. The
hypertensive patients were older with male sex predominance, higher BMI, and increased
prevalence of coronary artery disease (CAD) and diabetes mellitus type 2 (DM2), consisient
with known risk factors and comorbidities for HTN (TABLE 9). We found, using a recessive
genetic model, that hypertensive individuals had a significantly increased freguency of
homozygosity for the minor allele (GG) of the missense LTF SNP rs1126478 compared to
controls (odds ratio 1.16, p=0.005) (TABLE 11). There was a trend for significance using an
additive genetic model (OR 1.05; p value 0.08) and no significant association of rs1126478

with hypertension using a dominant (OR 1.02; p value 0.83) genetic model.

TABLE 8: Demographics of case and control individuals in BioVU,

Normotensive Controls
{n=5038}

Hypertensive Patients
{n=10549)

Female (%} 3206 (B4) 5193 (49)™
Age at last visit {years) 48402 63x0.1*
BMI (kg/m® 259201 28.7x0.1*
CAD (%} 217 (4) 29309 (28)*
DM2 (%) 114 (2) 2187 (20)™*

BMi=hody mass index; CAD=corenary artery disease; DM2Z=Diabelies mellitus type 2. Age
at least visit and BMI represent meansSEM. *p<0.0001 by Mann-Whilney test compared {o
normotensive controls. ™p<0.0001 by Fishers exact test compared o normotensive

controls.

TABLE 11: Case-control analysis using recessive genetic model for rs1126478.

Normotensive Controls

Hypertensive Patisnts
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{(n=5038) {(n=10549)

AA+AG 4591 (91.1%) 9462 (89.7%)

GG 447 (8.9%) 1087 (10.3%)

Major Allsle=A, Minor allele=G. Gdds ratio 1.16; 85% confidence interval 0.75-0.85; Fisher's
exact p=0.005.

[00204]
(TABLE 9), logistic regression was performed with the recessive genetic model for

To control for potential confounders that differed belween cases and controls

131126478 incorporating age, sex, BMI, and presence of CAD and/or DM2. Results revealed
that the homozygous minor allele of 31126478 remained significantly associated with

hypertension afier inclusion of these covariates with a similar odds ratio (1.18; p=0.017)

(TABLE 10).

TABLE 10: Logistic regression for LTF SNP rs1126478 with
hypertension including covariaies.

Qdds ratio 88% Ci P value
Intercept <{.0001
Age 1.060 1.057-1.083 <{.0001
Bl 1.090 1.083-1.098 <{.0001
CAD 3.89¢ 3.343-4.541 <{.0001
Gender_M 1.4914 1.373-1.819 <{.0001
DM2 4.872 3.876-5.871 <83.0001
LTF SNP_GG 1.183 1.0630-1.380 8.017

GG=Homozygous minor allele; M=male.
Model: Probability HTN=

1000114 44 +e(»-(»-5.425+0.058"AGE+0,087*BMI+‘!.360*CAD+O.399*GENDER__M+‘!.584DM2+C‘,‘!68*LTFSNP___GG)))

[00205]
nature of the invention that others can, by applying knowledge within the skill of the ar,

The foregoing description of the specific aspects will so fully reveal the general
readily modify and/or adapt for various applications such specific aspects, without undue

experimentation, without departing from the general concept of the present disclosure.

Therefore, such adaplations and modifications are intended to be within the meaning and
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range of equivalents of the disclosed aspects, based on the ieaching and guidance
presented herein. It is {o be understood that the phraseology or terminology herein is for the
purpose of description and not of limitation, such that the terminology or phraseclogy of the
present specification is to be interpreted by the skilled arlisan in light of the teachings and

guidance.

[80206] The breadth and scope of the present disclosure should not be limited by any of
the above-described exemplary aspects, but should be defined only in accordance with the

following claims and their equivalents,

[60207] Al publications, patents, patent applications, and/or other documents cited in this
application are incorporated by reference in their entirety for all purposes to the same extent
as if each individual publication, patent, patent application, and/or other document were

individually indicated to be incorporated by reference for all purposes.

[60208] Forreasons of completeness, various aspects of the invention are set out in the

following numbered clauses:

[0020%] Clause 1. A method of diagnosing inflammation in a subject being treated for
hyperiension, the method comprising: (a) obtaining a sample from the subject; (b)
determining a level of a biomarker in the sample; (¢) comparing the level of the biomarker to
a reference level of the biomarker, and (d) identifying the subject as having inflammation
when the level of the biomarker is different from the reference level of the biomarker,
wherein the biomarker is selected from IL18RAP, LTF, PGLYRP1, GZMH, ARG1T, MMPSE,

and VSIG4, or a combination thereof.

[00210] Clause 2. The method of clause 1, further comprising determining the level of at
least one additional biomarker in the sample, wherein the at least one additional biomarker is
selected from the cther of [L18RAP, LTF, PGLYRP1, GZMH, ARG, MMPS, and V3iG4.

[00211] Clause 3. The method of clause 2, further comprising comparing the level of the
at least one additional biomarker 1o a reference level of the at least one additional biomarker;
and identifying the subject as having inflammation when the level of the at least ons
additional biomarker is different from the reference level of the at least one additional

bicmarker.

[00212] Clause 4. The method of any one of the preceding clauses, wherein the subject
is identified as having inflammation when: (g} the level of IL18RAP in the sampie is greater

than the reference level of IL18RAPR; (b) the level of LTF in the sample is greater than the
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reference level of LTF; (C) the level of PGLYRP1 in the sampile is greater than the reference
level of PGLYRP1; (d) the level of GZMH in the sample is greater than the reference level of
GZMH; (e) the level of ARG1 in the sample is greater than the reference level of ARGT; ()
the level of MIMPS in the sample is greater than the reference level of MMPE, or (g) the level

of V3IG4 in the sample is less than the reference level of VSIG4, or any combination of (a)-
(g).

[30213] Clause 5. A method of determining if a subject being treated for hyperiension has
or is at risk of deveioping inflammation, the method comprising: (a) obtaining a sample from
the subject; (b} determining a level of a biomarker in the sample; (¢) comparing the level of
the biomarker {0 a reference level of the biomarker; and (d) determining the subject has oris
at risk of developing inflammation when the level of the biomarker is different from the
reference level of the biomarker, wherein the biomarker is selected from HL18RAP, LTF,
PGLYRP1, GZMH, ARG1, MMPS8, and VSIG4, or a combination thereof.

[30214] Clause 8. The method of clause 5, further comprising determining the level of at
least one additional biomarker in the sampie, wherein the at least one additional biomarker is
selected from the other of HL18RAP, LTF, PGLYRP1, GZMH, ARG1, MMP8, and VSIG4.

[602158] Clause 7. The method of clause 6, further comprising comparing the level of the
at least one additional biomarker 1o a referencea level of the at least one additional biomarker;
and identifying the subject as having inflammation when the lsvel of the at least one
additional biomarker is different from the reference level of the at least on addilional

biomarker.

[60216] Clause 8. The method of any one of clauses 5-7, wherein the subject is
determined io have or is at risk of developing inflammation when: (a) the level of IL18RAP in
the sample is greater than the reference level of IL18RAP; (b) the level of LTF in the sample
is greater than the reference level of LTF; (0) the level of PGLYRP1 in the sample is greater
than the reference level of PGLYRP1,; (d) the level of GZMH in the sampie is greater than
the reference level of GZMH; {e) the level of ARG1T in the sample is greater than the
reference level of ARGT; (f) the level of MMPS in the sample is greater than the reference
level of MMPE8,; or (g) the level of V3SIG4 in the sample is less than the reference level of

VSIG4, or any combination of (a)-(Q).

[60217] Clause 8. A method of monitoring progression of inflammation in a subject being
treated for hypertension, the method comprising: (a8} obtaining first and second samples from

the subject; (b) determining a first level of a biomarker in the first sample and a second level
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of the biomarker in the second sample; () comparing the first and second levels of the
biomarker; and () determining: (i) inflammation has progressed in the subject when the
second level of the biomarker is greater than the first level of the biomarker, or inflammation
has not progressed in the subject when the second level of the biomarker is equivalent to or
less than the first level of the biomarker, wherein the biomarker is selected from IL18RAP,
LTF, PGLYRP1, GZMH, ARG1, and MMP8, or a combination thereof, or (i} inflammation
has progressed in the subject when the second level of the biomarker is less than the first
level of the biomarker, or inflammation has not progressed in the subject when the second
level of the biomarker is equivalent to or greater than the first level of the biomarker, wherein
the biomarker is VSIG4.

[00218] Clause 10. The method of clause 9, further comprising determining a first level of
at least one additional biomarker in the first sample and g second level of the at least one
additional blomarker in the second sample, wherein the at least one additional biomarker is
selected from the other of IL18RAP, LTF, PGLYRP1, GZMH, ARG1T, MMPS8, and VSIG4.

[30218] Clause 11. The method of clause 10, further comprising comparing the first and
second levels of the at least one additional biomarker; and determining: (i) inflammation has
progressed in the subject when the second level of the additional biomarker is greater than
the first level of the additional biomarker, or inflammation has not progressed in the subject
when the second level of the additional biomarker is equivalent 10 or less than the first level
of the additional biomarker, wherein the additional biomarker is selected from IL18RAP, LTF,
PGLYRP1, GZMH, ARG1T, and MMPS; or (i) inflammation has progressed in the subject
when the second level of the additional biomarker is less than the first level of the additional
biomarker, or inflammation has not progressed in the subject when the second level of the
additional biomarker is equivalent {o or greater than the first level of the additional biomarker,

wherein the additional biomarker is VSIG4.

[002201 Clause 12. A method of delermining if a subject being treated for hyperiension
would benefit from anti-inflammatory therapy, the method comprising: (a) obtaining a sample
from the subject; {b) determining a level of a biomarker in the sample; () comparing the
level of the biomarker to a reference level of the biomarker, and (4} determining that the
subject would benefit from anti-inflammatory therapy when the level of the biomarker is
different from the reference level of the biomarker, wherein the biomarker is selected from
HL18RAP, LTF, PGLYRP1, GZMH, ARG, MMPS, and VSIG4, or a combination thersof.

[00221] Clause 13. The method of clause 12, further comprising determining the level of

at least one additional biomarker in the sample, wherein the at least one additional
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biomarker is selected from the other of IL18RAP, LTF, PGLYRP1, GZMH, ARG1T, MMPS,
and VSIG4.

[60222] Clause 14. The method of clause 13, further comprising comparing the level of
the at least one additional biomarker to a reference level of the at least one additional
biomarker; and determining that the subject would benefit from anti-inflammatory therapy
when the level of the at least one additional biomarker is different from the reference level of

the at least on additional biomarker.

[60223] Clause 15. The method of any one of clauses 12-14, wherein the subject is
determined {o likely benefit from anti-inflammatory therapy when: {a) the level of IL18RAP in
the sample is greater than the reference level of IL18RAP; (b} the level of LTF in the sample
is greater than the reference level of LTF; (0) the level of PGLYRP1 in the sample is greater
than the reference level of PGLYRP1,; (d) the level of GZMH in the sampie is greater than
the reference level of GZMH; {e) the level of ARG1T in the sample is greater than the
reference level of ARG1; (f) the level of MMPS in the sample is greater than the reference
level of MMPE8,; or (g) the level of V3SIG4 in the sample is less than the reference level of

VSIG4, or any combination of (a)-(Q).

[60224] Clause 16. A method of monitoring a subject’s response to anti-inflammatory
therapy, wherein the subject is being co-treated for hypertension, the method comprising: (a)
obtaining first and sscond samples from the subject; (b) determining a first level of a
biomarker in the first sample and a second level of the biomarker in the second sample; {©}
comparing the first and second levels of the biomarker; and (d) determining: (i} the subject is
not responding to the anti-inflammatory therapy when the second level of the biomarker is
greater than the first level of the biomarker, or subject is responding to the anti-inflammatory
therapy when the second level of the biomarker is equivalent {0 or less than the first level of
the biomarker, wherein the biomarker is selected from IL18RAP, LTF, PGLYRP1, GZMH,
ARG1, and MMPS8, or a combination thereof; or (i) the subject is not responding to the anti-
inflammatory therapy when the second level of the biomarker is less than the first level of the
biomarker, or the subject is responding to the anti-inflammatory therapy when the second
level of the biomarker is equivalent o or greater than the first level of the biomarker, wherein
the biomarker is VSIG4.

[30225] Clause 17. The method of clause 16, further comprising determining a first level
of at least one additional biomarker in the first sample and a second level of the at least one
additional biomarker in the second sample, wherein the al least one additional biomarker is
selected from the other of IL18RARP, LTF, PGLYRP1, GZMH, ARG1, MMPE, and VSIG4.
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[30226] Clause 18. The method of clause 17, further comprising comparing the first and
second levels of the at least one additional biomarker; and determining: (i) the subject is not
responding to the anti-inflammatory therapy when the second level of the additional
biomarker is greater than the first level of the additional biomarker, or the subject is
responding to the anti-inflammatory therapy when the second level of the additional
biomarker is equivalent to or less than the first level of the additional biomarker, wherein the
additional biomarker is selected from IL18RAP, LTF, PGLYRP1, GZMH, ARG1, and MMPE;
or (i} the subject is not responding to the anti-inflammatory therapy when the second level of
the additional biomarker is less than the first level of the additional biomarker, or the subject
is responding to the anti-inflammatory therapy when the second level of the additional
biomarker is eqguivalent {0 or greater than the first level of the additional biomarker, wherein
the additional biomarker is VSIG4.

[00227] Clause 19. A method of diagnosing hypertension in a subject, the method
comprising. (a) obtaining a sample from the subject; (b} determining a level of a biomarker in
the sample; (¢} comparing the level of the biomarker to a reference level of the biomarker,
and (d) identifying the subject as having hypertension when the level of the biomarker is
different from the reference level of the biomarker, wherein the biomarker is selected from
HL18RAP, LTF, PGLYRP1, GZMH, ARG, MMPS, and VSIG4, or a combination thersof.

[00228] Clause 20. The method of clause 19, further comprising determining the level of
at least one additional biomarker in the sample, wherein the at least one additional
biomarker is selected from the other of IL18RAP, LTF, PGLYRP1, GZMH, ARG1, MMPS,
and VSiG4.

[30228] Clause 21. The method of clause 20, further comprising comparing the level of
the at least one additional biomarker 10 a reference level of the at least one additional
biomarker; and identifying the subject as having hypertension when the level of the at least
one additional biomarker is different from the reference level of the at least on additional

biomarker.

[80238] Clause 22. The method of any one of clauses 18-21, wherein the subject is
identified as having hypertension when: (a) the level of IL18RAP in the sample is greater
than the reference level of IL18RAP; (b) the level of LTF in the sample is grealer than the
reference level of LTF; (C) the level of PGLYRPF1 in the sampile is greater than the reference
level of PGLYRP1; (d) the level of GZMH in the sample is greater than the reference level of
GZMH; (e) the level of ARG1T in the sample is greater than the reference level of ARGT; ()

the level of MIMPS in the sample is greater than the reference level of MMPE, or (g) the level
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of VSIG4 in the sample is less than the reference level of VSIG4, or any combination of (a)-

(@.

[60231] Clause 23. The method of any one of the preceding clauses, wherein the level of
the biomarker in the sample is greater than the reference level of the biomarker, and wherein
the biomarker is selecied from IL18RAP, LTF, PGLYRP1, GZMH, ARG, and MMPS8, or a
combination thereof.

[60232] Clause 24. The method of any one of the preceding clauses, wherein the level of
the biomarker in the sample is less than the reference level of the blomarker, and wherein
the biomarker is VSIG4.

[00233] Clause 25. The method of any one of the preceding clauses, wherein the sample

is a biclogical sample.

[00234] Clause 26. The method of any one of the preceding clauses, wherein the sample

is selected from whole bigod, serum, and plasma.

[002358] Clause 27. The method of any one of the above clauses, wherein the sample

comprises monocytes.

[80236] Clause 28. The method of any one of the preceding clauses, wherein
determining the level of the biomarker in the sample includes detecting the biomarker with a
technigue selected from immunoassay, sequencing, and hybridization, or a combination
thereof.

[60237] Clause 2%, The method of any one of the preceding clauses, wherein the

reference level of the biomarker is the level of the biomarker in a conirol sample.

[60238] Clause 30. The method of any one of clauses 1-29, wherein the reference level

of the biorarker is a cutoff level.

[0023%] Clause 31. The method of clause 30, wherein the cutoff value is determined by a

receiver operating curve (ROC) analysis from biological samples of a patisnt group.

[00240] Clause 32. The method of clause 30, wherein the culoff level is determined by a

mean plus 2 standard deviation analysis of mubtiple control samples.

[30241] Clause 33. The method of any one of the preceding clauses, wherein the subiject

is hypertensive.
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[30242] Clause 34. The method of any one of the preceding clauses, further comprising

administering an anti-inflammation therapy to the subject.

[60243] Clause 35. The method of any one of the preceding clauses, further comprising

administering an anti-hypertension therapy o the subject.

[(60244] Clause 36. A method of freating inflammation in a subject being treated for
hyperiension, the method comprising inhibiting the transcription, expression, or gctivity of, or
a combination thereof, a gene or gene product selected from IL18RAP, LTF, PGLYRP1,
GZMH, ARG1H, and MMPS, or a combination thereof, or increasing the transcription,
expression, or activity of, or a combination thereof, a gene or gene product selected from
VSIG4.

[00245] Clause 37. A method of ireating hypertension in a subject, the method
comprising inhibiting the transcription, expression, or activity of, or a combination thereof, a
gene or gene product selected from IL18RAP, LTF, PGLYRP1, GZMH, ARG1, and MMPE,
or a combination thereof, or increasing the transcription, expression, or activity of, or a

combination thereof, a gene or gene product selected from VSIG4.

[00248] Clause 38 A kil for detecting inflammation in a subject being treated for
hypertension, the kit comprising one or more reagents for detecling a biomarker selecied
from IL18RAP, LTF, PGLYRP1, GZMH, ARG, MMPS8, and VSIG4, or a combination thersof.

[00247] Clause 39. A kit for detecting hyperiension in a subject, the kit comprising one or
more reagenis for detecting a biomarker selected from IL18RAP, LTF, PGLYRP1, GZMH,
ARG1Y, MMP38, and VSIG4, or a combination thereof.

[00248] Clause 40. A composition comprising a probe array for detecting a biomarker in a
sample, the array comprising a plurality of probes that hybridizes to one or more biomarkers
selected from IL18RAP, LTF, PGLYRP1, GZMH, ARGH, MMPS, and V3IG4, or a

combination thereof.

[(30248] Clause 41. The composition of clause 40, further comprising a solid support with

the plurality of probes attached thereto.
SEQUENCES

SEQID NO: 1
IL18RAP polynuclectide

76



WO 2018/200755 PCT/US2018/029482

TTAGAAATTACCTGGTCTCGGATATTTCTTTATAGCAATGCAAGCATGGCTTATACAATA
ACTTTAGATTCAGTTTTGAGGTCTGCATCAAGATCTCTGAAACTTCACAAGGACAGCTTC
CACACCCCAATTCACTTGAATATAGTTCCATTCAATGGTTATTGAACACTTACCAAAAAC
AACACCTTATTATTAGCCTTTTTCATTCATTCAACCTCATTTCTCCAAAACTTCCCGGGT
CTOCTGCCCTTGTTCTTACTACTGGGCCTGTTGCCACATGACATTGTAAACCTGAAGCA
T
CACATGCCTGGAGTGTCTGTTTICACTGCTCCTTGTTACCACTGTTGGAATAGGCTTIGGA
A
CAMACCCTCACATCCTCTTGGAATCCTAGGTAGACTCATCACCAGTGGTGGATACATTT
T
TGGGGCTCCTTCCTGTCTGCAGTTACTAATTCTTCTTGTATCCTCOTACCCTCACCTCAG
GTAAACACTTATTTTGCTTTCATACCAAAGTAAATTTAGTTTTCATTTGTATTTCATGTTAT
TCTCTACATATGTGTAGAAGCAGCCTGGAGUTTTGATGTGCTCAGCTGTGCCAGETTT
ACCTTTATTAGAATACTAGACTCTTCGACGGAGGATGTTATCTAGACTTCACCAAGATGGET
TTCTAGACAAMACTCATTACAACTATTGTGGTCTCAGAGTTTTTGAAGTATTAAATGGTT
TCAGTTGCTCTATCAAAGGAACAATGCAGTTTTCAATTATATGTTATATTCTGAGACTAT
CTCTCAATAGGAACATAAAAACTCAAGTAACTTTAGACTTTAAATCTATTTTCCTTTATG
TATTAATAAATTATTGCTTTATAAAATTGGTGTTGGAGACATAATTTTTCTTTTTCAAAA
TTAGAAAGTTAATCACAAAATAGGCTTTAGTGTTTATCTCAAAGGTCACACTTTTAGAGA
TTAGTTTTACAAGAAGAAAACCAAAACCCACAGTTGAGAAATTGAGTTGAAAGTTAATAT
TCTTTACAGGAAATTCCTGTAAAGGAAACCAGCTTACTCACTCTTTCAACTAAACCCAAC
CACAAACTTTATCTCATCAAGGAGGTTGGTCAGAGAAGAGTTTGAGATGCTTCTTCTTCA
GAGCACTTCCTACTGAAAGAGGTAGTTTATTTGATTTTCCTCTGTATGACCATCCATTTC
ACAATGTCCATGGTCATTTACAAAATAAGGTTTTCCTTTTITCCTCCAGTTATAATCCTTT
ATTTTTGAGCTGGTGTAACGTGGCTATTGTGTCTTCTCCAGGTATCTCTCTGGATAGGA
A
GAAATATAGTAGAACCCTTTGAAAATGGATATTTTCACATATTTITCGTTCAGATACAAAA
GCTGGCAGTTACTGAAATAAGGACTTGAAGTTCCTTCCTCTTTTTTTTATGTCTTAAGAG
CAGGAAATAAAGGTAAGAGAGCAGTACTTCTTTTITTTTCACTAGATTTCCTAACCAGAAA
ACATAAGTTCOGAGAATAGCTTAAATAATTTAAAAAATGAGTTGCTAATACAATTACTTT
TCAAGAAATATTTTAGAATAACAAAATGGGTTATTTACTAACAAAATTTACATCTCCATA
TATACGGAGTCTTCACTTAAAAAAACTGATGGTTATAAAATAAACCOGTTITAAAGTGCTT
TGAGCATTTTACAGGAAGGGCTAAGAGCAGAGAGATTCAAGATATTTGCCAAATTTGAA
T
GCCCATTTAAACTTAACTGTAACATCTTTGATGGCAGGTACTACAGCTTCATTTTCTGTT
ATCCCTAGACAATGGGGTCTAAAGCCACCATGGAGCATCTGAGAATCATAATGATATTA
G
TTAAATTAAATACTGTCACTATTACACGAGACCAAATCTCTGTCTGCAGGTGTTCTCTGT
GTAAAGTAGTTTAAGTCTGCCTTTGATGGTGACATTTCTCTCCCTGGGTCTCAGATCCCT
GTTGACACTGCTTTCTCCAGCACTTTCCTCTCTCTCCCCCGTTTCTCACCAAAAAGTTTT
GTGGGTAAAGTTTAGTTCATTATTTCTGCCAGAGACAGCTGAAGGTGTAGCCTTGACCA
A
CTGAAAGGGAAATCTTCATCCTCTGAAAAAACATATGTGATICTCAAAAAACGCATCTGG
AAAATTGATAAAGAAGCGATTCTGTAGATTCTCCCAGCGUTGTIGGGCTCTCAATTCCTT
CTGTGAAGGACAACATATGGTGATGGGGAAATCAGAAGCTTTGAGACCCTCTACACCT
GG
ATATGAATCCCOCTTCTAATACTTACCAGGTATGTGATTATCATTCGAGAATGGGCACTGC
CATTCCAAGCAATGTGAGCCTTGGTTGTCCATCTGTAATATGAGAAAGACAGCATCCCG
C
TTCACTTTACAGAAAGTAAATGAGTGCCACATTATTTTATTCCCATAAGCAGAGTCTGAA
GUTTGCTTTGGUTTAAGTTGCCCAGTGUTCAATAAATGATGTACTCTGCATTTTGGTGG
C
TCCTTCOGATTCGGTGAAGCATTTTAGTGACGGCAGCATGGAAGACATCACTTAGACAT
T
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AGATGGCCTTCAAAAGGTAGATATTAACAAGCAAGCCACACAGTGTGGGTGTGTTGTCC
c
ACATAAATGAGACTTCCAGAATGGTCTTGGGCTCATGTTGGTCAGTTGCCTACAATGCT
G
GCAACAGCTACTGTAACTCAGCACTAACCCACCTCCCCAAGCTCTATGCTTATCCCTGA
G
CAGGGTTTCCCAAAAGTGTCTCCCAGATGAGCGTGGTGGCTCTGACACTTGTTTATAAT
G
TAGGTTCCATTGTTCTICTCCTTGAGAATCTGATTTAATAAGTCCTCAGGAAGUCCAAAA
ATCTGCATTTGTAATAAGGGTTTCGGETCGATTCTTATAATCAAGATGATTTGAGAAACAC
TGTCCOCAGAGTGATAGCTGCAGCCTGCAATCAGCCCCAGGCAGCTGGAGGTCTGAGS
CCAGTTGGTGGETGGGTGCATCAGTAGGCAGTATCTGTCATCTCAAGGTTGGUGGACA
TTCCTGAGTGUTGGAGACTGCTGGGCATOGTGEGTAACTAATTITGCTATAGGCTTGGACA
TTTAGA
CATAAATTGCGGGATGGTAGAGCTGGGAGGATCTTAGCAACCATCTGATCTTATGATTT
A
CAAGTCAGGGAGCTTTTTTAAAAATTACAAATATCCCGACTTAAACATCAGAAATTCTGA
TTCCCTCATTCTAAGGTGGAGGAACTACTGATACAGTCCAGACATTTTATTTTGCAGGTA
AGAAAGCTGAGGTCCAAAAAGAGCCTAAGTGACTTAATTGGAGCCACACAGTATGTGAA
T
CACCATAATAGATTGCTATGTGTTTGTTCTGATGGCTCTGGAAGTGTTTATCATTTITTIC
AGAACACAGAATTTATTACTAATTGTTCATTIGGCACTCTCCTAGGATCAGGATATATGA
TITCTGAAATGGGATATCTGCTCTTCAGGAGCTCCCAATCTAGTGGGAGGACAAGGTGT
A
AGGAACAACTGATCTACTGCAGCATGGTTAAATCCTGAACAAGTCATTACTGAGCTCCT
G
TTATCAGCTAGGCACTATTCCTGCAGAGAGGCTGCAGGACTCAGAAAGACAAACTCAGT
T
CCTGCTGGGATGGAACTTATATTICTAGTTGGGGAGAAGTTTTAGGAGTAAGATATTTIC
A
GACAATAATATGTGCTAAGACAAAAGTCATTTAAAATGCAGTAGCAAGAGAGATGGTTGAT
GGCAAGAAGGGAGAGGGUGCTTCTTTATCCAGGTGGTCAGGGAACGACTCTCTGAGEG
AAGAAATCAGGGAAGACATGAGAGAGCCAAACGCTACAGCATTTTGTCCATGGTGCTCT
GGAATCTGTGCTTCATCACATGGGTGGTGGGAGCCGGTGACGTTTTGGGCATGGAAAT
GAAATGCCCAGGCTTGCTGCTTAGGAAGATGTGTCTGGTGGTGGAGTTGGAGGACTGT
TCTTTCGGAGACTTTGTGGACAAGGGAAAGGCGCAACGTGGGGAGACCACATCTTTAAAGG
CCATTGCTCGATCCTGCCTTGTTCCTTGGTTGCAGTCCTTGTAAGAAGAGCTGTCAGTTG
TCAGCAATGGG
GATAATGCAGTGACCTTAACACCTATCCGTGGCATTCTGCAAGGCGCATTGCACAGAAC
c
CCCTTTCTTTCTTCCATGAACACGCCTTGCTCTCAGCAGACAGCCAGGTCAGCATCAGC
A
GCCAGGTGGTAGCATCCTGTACTTTCCTGTACTTTCTGGCTCCACCTGGACAAAGTGGT
c
TGGGCAGACTTTCCTTTTCACCTGCATGGTTCTACCTGCCTCTTGTCCAAGATTAATCTC
CCCATGGTATCAGGGACCCCACTTCTTCTGGCTTICCTGGGAGAAAGCAGTCCATGCAC
oo
TCTCOCTCACTCTCACTTGTATTIGTCOTCACTGACCTGCTGACGCATTCCCOCTCGCAGT
G
GAATCCTACCCAAGGUCCTCTCATCTCCAGAAATGAGCAAACACTTCCTCCTGTCTTCO
T
GCATCATGCAGACTCTAGCAGGCGTGGTTCTTCCCCGUTTCCCACATTCCCTCTACTCC
T
CTCTCTCCACCCTGAAGCTCTCCGTTATCTCACCCCAGCTGCACATGCTGAGCTTTTGG
T
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GGCCAAACCAAGACTCTTTGGTGGACACTTTTCAGTCCTTCTCATGCCCAACTCCTCTG
c
AGCTTCTGAAACTGATGTCTAGTCTCTCCTCCAAGCTTTCTCTGTCTGGATTGCCAAGS
T
GGTCTCTCTGCTCTGCTCCTIGCATTCCTTTITAGGTTTGTCATTCTTITATTTTICCATTAG
CCCTGGCCTACTTTITAAAGGTTGAGGTTCCTCAGGGAAGTTICATCTGCCCTCCCTTATG
G
GGCAACAGAAACAATCCAGGCTTGTTACAGATGCCCCAGGCTCCCTCCAGCTGCTGAA
AC
TGAGACCCTGUTCTCAGCCATATGCCTCOCCACCCCTCTGCOCTGGGAATGCTCCAGC
TG
SATCCCOAAGATATTTCAAGTAAGTGGTTTGAAAGGTCCCATGACTGCCTTATCAAGAG
A
GGEGEGACTCAAGTCCTTTCGACACAGCCCAGATCTGATTCTCTGGAGGGGACCTGCTCC
cC
CTTTCATATTTCGAGAGTTGATAGTGGTGCCATCCAGTGACAATTTTCCCTCTTGCATGTG
GEGECAGGGAGAGGETAGGTGGCCTCTATTCTCTAATAGAATAGACTAGTATATGCAAACA
T
TCTCAAATTTTATAAATAGGAGCTATATCTCTAGCTTTCCTAACCGTGAAAAATCTGACA
GTTTTATTCAACTTGGGTCATTTTTTCAGGAAAAGTTAAACATAACTCTTTTCAAATTAC
TCATGGAAATACACATGCTAGGTGAGCACATCAAAGAAAAAAGATTAATGAGGGGAAAA
A
TGGCATTAAAAGAACACACTGCATAGAGCCTAGGGATATTGGGAGCTTGAGATGATTTG
T
AAGAAATGACACAAGTGAAAAGGTTGCTACACACCATTIGGAAATACTCACGTAAGTTAT
A
GGCAAGTGAAGGCCGGTTTGGGTAGGACCTGCCCTTTCAAAGUTTCCTGTGTGAGATG
CA
CTTTGTTCACTGGTTCTGACTTCTTCATTITOCCCATTTCTTGATTTACAGAAATGAAGGGEG
ATACTCAGGGCAGAGTTCTGAATCTCAAAACACTCTACTCTGGCAAAGGAATGAAGTTA
T
TGGAGTGATGACAGGAACACGGGAGAACAATGCTCTGTTTGGGCTGGATATTTCTTTG
GC
TTETTGCAGGAGAGCGAATTAAAGGATTTAATATTTCAGGTAGGGGTTTTCACTTTTCAT
GTTAGCACTGTGAGTCTGTGGTCAAGTGTAAAGTGATGGATAACCTCGATATATCAGCAG
T
GTGATATATTAATACAAACCTTTCCATCCTACTATTAAAAGGGGACTGAGAGGAGAATTA
TTAGGGTGAACAGCTTTCAGCTGATACCAAGCATTGTCGAGGTACCCTGTTACTGTAGT
T
GAGTGTTCAGTGAGATCAGCTGACGAGGGATGAGCCAGAGTTCTACCATCTTTTCCAG
GA
AACCAGGGCTGCTGCTGGTATGCTGGAGTCCACTGGGAGGGAATTAGAACAGGCACTT
cC
TTTCCCCTACAAAATAGACAGTGAAGAAGAAAGACACACAAGGAAGCTAGATCTCTTGT
T
AAATCAAGTACTAGATGTAAMATATAAGCTAGAATTCCATTTTCTAATGTGTTTCCATGTG
CTTTGTTTATTATGATTTTCAGGTTGTTCCACAAAAAAACTCCTTTGOACATATTCTACA
AGGAGTGAAGAGGAATTTGTCTTATTTTGTGATTI TACCAGAGCCACAGAAATCACATTIC
TGCCACAGAAATCCGACTCTCACCAAAACAAGTCCOTCGAGCACCTGOCCTTCATGGGTA
GT
AACGACCTATCTGATGTCCAATGGTACCAACAACCTTCGAATGOCAGATCCATTAGAGGA
C
ATTAGGAAAAGCTATCCTCACATCATTCAGGACAAATGTACCCTTCACTTTTTGACCCCA
CEGGTGAATAATTCTGGGTCATATATTTGTAGACCCAAGATGATTAAGTATGATCCAAAT
ACATTTCTATCTCGAAAACATTTCCAAATCCTCTATTATCTAGACAAAATATCTATGTTCA
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CAGGATCTTIGTTAATTTCCTAGGAGCCCCTATGATGTAGCCTGTTGTGTCAAGATGATTT
TAGAAGTTAAGCCCCAGACAAATGCATCCTGTGAGTATTCCGCATCACATAAGCAAGAC
c
TACTTCTTGGGAGCACTGGCTCTATTTCTTGCCCCAGTCTCAGCTGCCAAAGTGATGCA
c
AAAGTCCAGCGGTAACCTGGTACAAGGTAAGAGTGAATTCTCTAAAATTAATATAAGAG
c
ATTGTTTTTATGGTATCTTCTTCATGGGCTTTTICATGGAAAAGCGTGTTTGAGAATCTGA
GETATACAGCTTCTCAAAAACTGGCCOCTETGCOCTOTGCAGGAGATCTGACTTTCTAAAA
T
AATCATGTTCOCCTGGOAAGUCACAGAGUTTCGATATTCTAATTATTAGAGGCATCCTTTTG
ATCAACACCAGAGAAACTTCTAAAATTCAAGTATATTACACATGAGGTTAGACATAAACC
TACTAACATCTGCTAATGTAGGAAGATAGGTTCACTCATTTTCACTGTCTTAGGAAAGCA
ACAGGCATTGCAAAGGGGAAGGGAGGACTCAACACATAAGTCTTGAAGGGTTTGTGAA
AG
TTACAGGAGCCTGAAATACATTCCCAAAAGACAGCTCTTGGAGGACAGTTAGGACGAAT
C
CAAGGTGGGCCTCGAGTCGACAGATGTCTTCGCACAGGTCGAGATGGTGGAAAGGAGTACA
GTG
CAAATAGAAAAAGGGAACAAGAGCAAGTTTCACAATGACTTTTAGCTATGAACCACATG
T
ACGTGAACTCCCATAACAAAAGCACTTCATGTTTCCATCGTGTTITGATAGTGTTTCCAAG
TGCTAGCAGATGATGAAATGCTGCCTAACCATCTCCTCCAAAAGAGCCCCCTGTCAGTT
G
ATTCTTGGGTGGTGGAATCCAGGAATAGAATCTAAATCACTTCCTACAATTGCAATAACT
ATTTGAAGTTCAATACTTTGTCTTCAAAGTTATGLAGAATTTTGTATTCAACCTCATAAT
ATATGTGTTTGTTAATATAAAAATATCATTCTAAATTGCTACTGATTAAAATCAGAAAGA
TGAGTTATCTAATGGTTTAATGCACCCCAAATTTTAAGAATGAGAGTCTCCTGGGGATAC
AGTTACCATGGTAAGAGGAAACATTTCCCTACTTGATTCCTGAGACTCCAGGUTAATAG
G
AAGACAGATGTTATCACATOCTTTACAGAAATAAATATACAGGGTGGACGAACGGCATG
G
GGTATGGTCTCAAATTTGTGTTTTTATATGACACTGAAAGAATGCTGGTCTCAATAAAAC
CCTAATTTCAGAAACATTCATTTCATAACCTTTAAAATGAGGTTAGTAAGAAGAGCCAAT
AGTTTTGTTCATTATTTTCAGTTCTCTCTCAAGAACAAAACTTCCTTTGCTTCAAAGTAT
CCGTCATCCAGGATGGCAGCTGTCTTGTTGTCTTGGTGCGGCTGTTCTCAGGCCTGTAA
AG
CAGTCTTGTCCCCGTTATTTCAGATGAAAATGTGTTTGGCTTTTCAATGATCATACACCTT
GAAGTGAAAGCTATGAATTTTTACTTTTCAGGTGAGCACAAGTTGCATAATAGTAGCCAG
CTTTCTGCAAATATTGCTTTTATAAACTAAACCCTAAAACTGTATGACATTCACAAAAGG
AAGCTTTGTTTCACTTCCCTGGGGCTTTGACTGCAAACGTCAACATGTGTTTAATGGTG
A
ACAGGLCAGCCACCTTAAGAATAGGTGAACAATGGCTGTTATGAAAATTGTACCTCTGAT
A
CAGATTTGGACAGGTCCTGGTTTTGTGAATTACACATATGTGTGTGTGCACTCACACAT
A
CACATGCATATAAAGGCACATAGTAACCTGGAAATCACAGACCTTATGGCAGTAGTACA
T
CACTAAAAGTGATGGCATTAGGCAGGAAAAAACACCTAATGCCTTTTTCCTTCATGCTAA
CCCCCAGGTTCTCAGGTGGTGGETAAGTCATACCTACGACCCATCTCTGAATAGGTGA
AG
CTGGCACTGGCTGAGAGAATGAAAACATGGCTTTACTGAATTCAAATAAAMACTGCTGAC
C
AGGGATACACCCACCAGATATACAGAGTATACAACTGAAATAAATCCCTGGGCTTGGAG
T
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CTCTGGAGCATTCCACAATATTTTTAATTGGCGAATTAAGAACAGGCTTGCAGATTGTTT
AAATTTTTTTCAACTTCTTTATTTTAAAATTATTTT TAATTAACAAATCATAATTGTATA
CATTTACAATAGATTAAATATATACAATACATTTAATGGTCAATAGATTTTAAAAAAAGA
TGCCAAGAACTCACAATGGGGAAAGGATTACCTCTCCAATAAGTGGTGTTAGGAAAACT
G
GTTATCTACAGGGAGAAGAATGAAATTGTATCTCATACCACATGCAAAAAAAAGTATTGA
TGTGATGTTTTGATATATGTATACAATGTGGAGTGATTAACTCAAGCTAATTAACACATC
CATCACCTTGCTTACTTITTTTTGTGGACAGACATTTGAAACTTACTCTCTTAGTTATTTT
CAARATGTGCAATACAATATTATTGGCTATAGTTATCTTGCTGTGAAATATGOCTGAAAAD
TTAACTCCTCOCATCTATCTOAAACTTTGTACTCTTTGACCAGTATCTCCCCATTCACCC
TCTTCTCOCCACCAATCAAGCCTCCATAATCATCATTCTATTCTCTACTTCTATGAGTTC
AACTTTTTAAGGTTCTATATATGAGTGAGCTCTTGCAGCATTTGTCTITCTGTGCCOGEO
TTATTTCACTTAGCATAGCTTCCAAGTTTATTCGTGTTCTCCCACATGATTGAATTTICCT
TTTGTAAAGGCTGAATAGTATTTCGTTGCATACATGTACCACATTTTICTTTGTCCATTICC
TCTGTTGATGGACACTAAGGTTGATTCCATATCTTGGCTATTGTGAATAGTGCTGCAGTA
AGCATAGGAGCGTAGTTAACCCTTTGCCATACTGATTTCAATCTCTTTGGATATGTACCC
AAAMAGTGGGATTGCTGAATCATATGGTAGCTCTATTTTTAGTTTTTCTGATGAGACTTCA
TAGAGTTTCTCTTAATGGCTGTACTAATTTACATTTCTACCAACAATGTACAACAGATTA
ATTTTTTTGATAAAAGCCGCTCTAACAAGTGTGAGGTGATATGTCATTGTGGTTTCAATT
TGTATTTCTATGATGATTAGTGATACTCAGCATTTTTTICATATAGTTGTTGGCCATTTGC
ATCCTTTCTTTTGAGAAATATCTTTITCAGGTCTCTTGCCTATTTTTAAAATGGGCTATTT
GTTTTCTTGCTAATGCAGTGTTTGAGTTCCTTATATATTCTTCACATTAACTCCTTATCA
GATATATAGCTTGTAAATATTTTCCCCATTTGGTGGGTTGTTTCCTTTGCTACACAGAAG
CTTTTTAGTTTTATGCTATATCATTTTTICTATTITIGTTTTTGTTGCCTGTGCTTTCAGG
GTCATATTCAAAAGAATATTTGCCCATAACAGTGCTGTAGAGCTTTCCCTCTATGYTTTC
TITTAGAAGTTTTACAACTTTAGGTCTTCTATTTCATTCTTTAACCCATTTTGAATTGAT
GGGTTGTATGTGCTATGAGATACAATTTICATTCTTCTCCCTGTAGATAGCCGGTTTTCCT
AACACCATTTATTGGAGAGATAATCCTTTCCCCATTGTGTGTTCTTGGCATCTTTTITTT
TTTTTTTAATTTATTGACCATAAATGTGTGGGTTICTTTCTGGGCTTTCTGTCATATTCC
ATTTGTTCATGTGTCTGTTTTTATGOCAGTACCATGCTGTTTTGATTTAAATGGUTTAAC
AATATATTTTGAAATCACGGAGTATGAACCATCTAGCTTTGTTCTTITIGCTCAAGATTG
TITTGGTTATTTGGGGTCTTTTGTGGTTCCATATCAATT TAAGGGTAGTTTTTTGTATTT
CTGTAAAAAACAACGACATTTTCGATAGGGTT TGCATTGAATGTGTAGATCACTTTGAGTA
GTAAGGACATTTTCTCAATATTAATTCTTCCAATCCATGCACACAGAATACTTTCATATT
TATTTGTGTTTTCTTCCATTCCTTTTGTTAGTTTTTTTITITITTATAATTTTCAGTATAT
AGGTCCTTTACCTTCTTGGTTAAATTTATACCCAACTATTTTACTATGTTAGTTCCTATG
GTAAGTGGGCTTGTTTACTTAATTTCCTTTTCTGCAGACAGTTCATTTTCAGTACAGGGA
AACACTGCTAATTTTTATACGTTGATTTTACATCCTGCAATTTTACTGAATTCATTTATC
ACTTCTAACAGTTTTTTAGTGGAGTCTTTAGAGTTTTCTATAAATGAGATCATGTCACCA
ACAAATAAAGGCAATTTTACTTGTITTTCTACTAAAATGCTTTTTATTTGTTTCTCTTGC
CTAATTGCTCTGGCTAGGACTTCCAGTGCTATGATGAAACGAGGTAGTAAGAGTGCACA
T
TCTTGTTTTGTTAATCTGTTCTTAGAGGAAAAGATTTCAACTTTTCACAGTTGAGTATAG
CTATGGGTTTGTCATATATGGCCTTTATTGTATTGAGGTACAGTCCCTCTATACTTAATT
GGTTGAGGGTTTTTATCATGAAGGGTGTTAGATTTTGTCAAATGATATTTCTGCATCGAT
TGAGATCATCATACAGTTTTTATCTTTCATTTTATTAATGTAGTCTATCATATTITATTGA
TTCATGTATATTGAAACATCCTTGCATCOCAGGGATAAATCCCACTTGACCATGGTGAAT
CATTCTTITAATGTATGGTTGAATTTGGTTTGCTAATATTTIGTTGTGGATTTTTGCATC
TGTATTTTTCAGATACTGGCCTACAATTTTICTTGTACTGGCCTTTTCTGGCTITGGTATC
AGAGTGATGCTTGATTCATAAAATTAGCTTGGAAGTTTTATTACTGATTICAGTCTOCTTA
TTCATTATTGGTCTGTTTAGATTITTCTGTTITCTTTATGATCCAATCTTGGTAGGTTGTAT
CTGTCTAGCGAATATATCTGTTTCTTTTAGGTTATTCATTTTATTGGCATATAATTGTTCG
TAGTAGTTTCTTATAATCCTTTGTATTTTTGTGGTATTGGTTGTAATGTCTACTCTTTCA
TITCTGATTTTATCTATTTGAGTGTTCTCTTTTTITCTTAGTCTAGCTAAGAGTTTGTTAA
ITTTGTTTTTAGTTTTTTCAGTAAACCAACTCTTAGTTTTATTCATTTITICCTATTGTT

81



WO 2018/200755 PCT/US2018/029482

TITCTAATCTCTGTTTCATTTATTITCTGCTTTTATCTTITGTTACTTCCTTTCTTCTGCAA
ACTTTGGGCTTCATTTATTACCCTITTTCTAACATCTTTCTGTGTATCATTAGATTGCTT
ATTTGAAATCTTTCCTGTGTTTCAATGCAGACATTCATTIGCTATAAATTTCCCTCAGGAC
TGCTTTCGUTGCATCCCACATGTTTTAGTACACTGTGTTTTAACTTGTTTGTCTCAATTT
ATTTTTTAACTTCCTTTTTIATTITCTTCTTITATCCCATTGGTTGTTTAGGAGCACTTTGTT
TCATTTCTGCATATGTGCATATTTTCCAAGATATTTTCTGTTTTTAGATTTCTACCTTTA
TGCOCTTTGTAGCCCAAAATACACTTGATATGATTTCAATTTTCTTAAAGTTGTTAAGACT
TATCTTGTAGCTGAACGTATCCTTCCTGGAAAATGTTCTATGTGTACTTGAGAAGGATGT
GTATTCTGCTGCTGTTGCATAGAATGTTICTGTATATGTCTGTTAGGTCCATTTGGTCAAA
AGCGTAATTCAAGGUCAATTTTITGAAGTTTATTTTCTGTTTAAATCAGCTGTCCATAGTT
CAAATTAAGGTATTGAGTTITCTTACTATTATTGTATTGCAGTCTATCTCTTITCTTCATTT
AATAAMATGUGTTATATATTTAAGCGCTCTAATGTTGGGTGCCTATGTATCTACAATTGTT
ATATCCTCTTAGTGAATGGACTCTTTATCATTATACAATGATCTTTCTTGTTTICTTITTTA
TAGTTTTTTTACTGAAAGTCTATTTTGTCTCGATATAAGTAGAGCTATCCCTGCTCTCTCT
TGGTTTTGGTTTCTATGGAATATCTTTGTCCGTTTTTTCCCTTCTAGTCTATATGTGTCC
TTATTAGTAAATCTCTTGAACGCAGCATATAGCTGAATTT TTAAATGTCTTTTGATTGGA
CACATATTCTAAATGGCTTTGATTAATCCATTTACATTCAAGGTGATTATTGGTAGATAAG
CACAGGCTGTTGCCATTTTGTAACTTATTTTCTGTGTGTTTTGTAGGTTITITGTTACTT
ATTTCTCTGTTAGTATCTTCCTTTGTGTCTTGATGGCTTTCTTTGGTGCTATGCTTTGAA
TCTTTTATATTCATATTTTGTGCCACTACTACACGTTTITTIGTTTTGTGGTTACTATGAGG
CTTCCATAAAACACTTCATAACAGGCTAGTTAAGCTAATAACAACTTAACTTTATATACA
ACAAGTACACTTTCATTTCCTCCCCGCTACCTTTTATGGGTTTGATGTCAAATTTTACAT
TIGTTGTAGTTTCTGTTTCTTAATGATTAATTACAGCTAGGATTGTTTTTATTAGTTTTG
TCTATTAACCTTCATAGTAATGATAAATTGCTTTATATACCACCCTTACATTATTAATGA
ATTATGAATATGACTATGTATTAACTATTACCATTGAATTTTTTACTTTICATATITITIG
TTATTAATTAGCAGGCATTCATTTCAGTTTAAATAATTCCTTTTAGCAATTCTTAAAAGT
AGACCAAGTGGTGATGAACTCCCTTAGCTTTTIGTTTGTICTGGGAAAGTTTAATTTCCCTC
TCATTTCTGAAGGACAGCTTTGCTTGGTTGGCAGTTTGTTTGGGTTTTTTICCTTCAACA
CTGAATATATCATCCCACTCTCTCCTGGCOCTATATCGTTTCTGUTGAGAAATCCACTGAT
AGCAATATTCGGACTTTOTTGAACATGATATGTTTCTCATCTCTTGCTACTTTCAATATT
CTTTCTTTGTCTTTCAATTTTTGACAATTTGATTATGATGTATCTTGGTAAACCCCTTTT
GGGTTGAATTTGATTGGCAACTTCTCAGTTTCCTATGCATGAATGTCATCTTTCCOTAGA
TTTAGGAAATATTCAGCTGATATTCCCTTAAATATGCTTTCTGACTTCTTTTTTCTTCCA
TCTTCCAAAATTCCTAATATGTGAATCTTGAAGGTGTCCCATAATTTCCATAAGCCTTTT
CATTCTTTTTTCTTTTITGCTCCTCTGACTAGATAATTTCAAATGTCATCTCTGACATCAC
GGATGCTTTCTTCTGCTTAATCAAATCTGCTCTTGATATTATAGTTCAGGTATTATATTC
TTTATCTGTAGGATTTCTTTATTTTTCAAATACCCACACTTCAGGGAGAAGGATTTCTAT
TTAAMACTTTTTTTTCTATTTCTCTATTATTAAACTTTTCATTTTGTTT TGAAAATTGTT
TTTAAAATTTATTTITATTTTTATACATATTITCTTGTAGTTTCCTAAACTACTTTAAGAG
GATTATTCTGAAGTTITTIGTCAGTTATTTCTTAGATCTTTACTTCTTCCTATTTCATTATG
ATAGCTTTCTTAGTTTCTTTTGATGGTGACATATTTICCTTGATTTTTCATAATCATTGTT
CCTTGCATTGGTGCCTATGCAGTTGAGGAAACAGCCACCTCTTTTGGTCTTTGTAGGTG
A
TCTTTGGTGGTAGCAGACCTTCACTATGTAGTCTAGCOTGGGATTCCAGGTGGGCTAGT
T
GGTAGCAATCCCAGATAAGCAGACTTTGGTGTTGAGTTCTCTAGGTGGGCTTGGCTGTT
T
TCTGTGCACTGAGGTCAAGTGGAATTGCTTGCTGTECTTTGCGTTCCAGTGAGACCACT
T
TCTGAACTCTATGGTCAGGTTGAGTCGCTGGUTCAGCTCTGTGATTGCCTCTGATCAGS
C
AAAATTGCAGACTGTCTTCCCAAATAGCCTGCAACTTTGCCTGATCAGAGGCAGTCACA
G
AGCAATACCCTTGTCGTCTTCCATTCACCCACAACATGAAGGAATTGCTTAATTAACTAAA
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AGGGCACCCAAATGCCCTACATCTGGCCGAGAAATACTGTTGTTAGAATGTGTAGTTGG
G
CAGGACAACAGGCTAGGCCCTGAGGCAAAGTTAGTTATCTGGGATTGCTGCTCAGCAA
T
TGGGATGGGCAGGGGGAGAAACTAGGCTACAAAGATGTGTGTGGGCTTGATCTTACCC
cT
GGGCCAGGGATAGCCTTAGGCAGGGCATTGAGGCTTGATIGGGTTGCLCACGCACCTT
CTG
SACCTGGGTGGOGUCAGCTGCTCOTTCTGCAGATAACTGCTGACCTGCCTTTGCCTCC
TG
GUCTCCOCAAGGCTGCAGGAAGGTGCTGGAGCCTGGUTEEETCACCATGUTTGGAGA
TTATTAATTAAAATATTTAATGACTGAAAAAGTCAGAATTAAAGTCAGTTATTTATTATTTA
T

GCTACTAACTTTTTCTATATATTTTTCTAATTTCTAAAAATGTAATGAAAAAATAGCCTT
GCECATAAACAAACTTCATCTTAAATAAATAATAGTTACATGTAATGTAACGGCATTTTAT
CGATCTTCAGCTAAGCAAATCCTTGACACAAGTCAAAATTATAATCAAGGGTAGTAGGAAA
GTCTCTCCTGTACTGGCCTAGGGCACCGAGATATGAGTTTTGACGACATTGCTGTGACC
T
CCTGTTAGTAGGACTTGCACCTTGAATAACATTTCCATTGGTGGTTTAAGACAATCTCAC
TCATGCCACATTCTCTTGCCACACTTCTGACATGGCTGCTGGGTTGATTTTAAGCCCTAT
GTTGCATGGAAGGTTTTTGTITGTTTGTTTTAGAGATAGGATCTTATTICTGCCACCTAGG
TTGGAGTACAGTGGTGTAATCACAGCTCCCTGCAGTCTTGAACTTCTGGGCCCAAGTGA
T
CCTCCAGCCTTAGCATCTCAAGTAGTTGGGACTACAGGCACATACCACTGCACCCAGC
TA
ATTTTAAAAATTTTTTGTAGAGAAGGGGTTTCACTATGTTGCTCAGGCTGGTTTCAAATT
CATGGTTTCAACCAATCCTCCTGUCTTGGUCTTCCAAAGTGETGGGATTACAGGTGTGA
G

CCATCATGCOAACCACAAAGAAGTTTGTTTGTTTTTTGAGATGGAATCTCTCTCTTITGTC
GCCTAGGUTAGAGCGCATCTAGUTCAGTGCACTCAGCTAGAGACTTGGCTCACTGCAA
"E(;gCACCTCCCAGGTTCAAGCTATTCTCATGCCTCAGCCTCCCAAGTAGCTGGGATTACA
gTGTGCGCCACCACACCCAGCTAAE ITTTGTATTTTTAGCAGAGATGGGGTTTCACCAT
"(?TGGCCAGGCTGGTCTCCAACTCCTGACCTCAGGTGATCCACCTGCCTCGGCCTCTCA
%@GCTGGGATTACAGGTGTGAGCCATCATGCCGACCCCAAAGAAGTTTTGTACCTATAC

TGATACTTCTCATTTCCTAGTTCTTGTAACTGGCACCTGTTGGCATCCTGTGGGCCTAGT
GCTGTGGATAACTGGTAAGCATGGTGAGACTGGCTAGATTCAAAGATTAATGTGTTTCT
A
AATAGAGAATAAGTTAATTTAATGTGTTTCCAAATAGGAAGAAGATAATTTAGATTATAT
TICTCAAAACTGTTTCTAGGGTTGAAACATTGGCCCATTTGATTATTCTCACTATGAACA
TTTCAGAACTCTGAAGATCTGGACAGCTTTCTAACACCTGTTCAAAACAATCATCTGTAT
GCTGTCTAACCAGCACTGAAACAGAGGAAGAATTTCCTTACTTGTTCAGAACAGAATATT
GUCACAGCCOCACTATTGTTTTAGCTTTGGGACAGCCTCATTATATGGTTGATTTATICT
CAGTTGGCAGGCAAGTCTTTCCACAAAAACTGAAATCAAGCAAGTTCTCTCTATTTTTGT
TTGTAGAGTAGAATTTGTAACTTATGTTCATGATITTATATITATTTCTGTTAAATAATT
TGTTGTTTTTAGTTCATTCTACATGTCAAGAGGTTGGAATTCTGATTTTGAATGCCAACA
TATTAGCCATCACACGCAGGTTTGTGAGGCATGTAGATGAGATCAACATGGTATGTTCT
C
CCTCAAGCCCCTGOTAAAACTACGGGCGAGGCTAACACCAGGGACAGAGTGCTCTGCT
GT
TAACTCCAGTTTCGATCCTTCTAGTTACATATGATCCATTCATCCACAACGCAAGGGTETT
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GCTTAATTAACTAAAAGGGCACTCGAATGCCCTATATCTGATCATTCAGCTCACAATGTA
CCTTTGGTTTAACAGAGAGATCATGAGAATATTTTTCAAGTGACTCACAATAGTGAAGAT
ACTCTGTGTCTGCCATACTCCTGTGAACCTCCAGTCTATTCAGTTGTGGGCAACAATGA
G
ATTGCCTTGATATGATTGTTGTTAGCAAATGCAAGCTGGCTGATATTAACCATCACTTCC
TITTCTAAGGGTTCATAAACCATCTGTTAAATAATTAATTCAAGACTTTCACTAGAAATT
GACATCTAGCCCATTATCAATAATTTCCATAATATACTCCATTCCCATTAAAAGATAAAT
ATTAGTAAAAAAAAAATCTATCAATAGAATGTTGTTAGTTGATAACTGGGGCAAGAGACT
GCAACTACACTTAACGGGAAAGAGUAACATAGACAATAGAAACAGAAAAGCAAAGGGT

éTFTCAGTGTATGGTCACACTGAGTGGCTCACTGTGGTGGGAGCTGAGAGTTCTTAAGT
??TAATTAGGACTAGAATGGAAATAAAGGTTGTGTGGTTCTCATGATGGTTATGGGGAC
E?TGCTGATGTGTTTGAACTTTATGAGTGTGAGTCCTGATCCAGGACAGGACAGAAAGAA
?GGAAACAGAAAGAAGGTGGCAGATGCTAGTGATATTTTCATGTAATAAAATGAAAGATT
AAAMAGCTTTGACTCGCGAGTCETGTGTAAAATAGATGAGTAGCATATTTGGTGTTTTTCTGG

CTCAACATATATGAGATAGTAGTAGTAAATTCAATTAGGAGCAGGAAAGCTGTGATGAAT
ACAGACCTGGACACAATGAGTCTATGATAAGGAACATTAAAATGGATATGAAAACCTGA
A
ATGCACCAGGGAGAATAGGCCAGGGAGGAGAGTGAAAGAAATGCAGGTCTTTGGAGT
CCT
CCCAGACTGGGTAGTGGAAGTCCAGCTAGGAGUTCCAGTGTGTTGTCCAAATCCAGGA
AG
TACCATTCCCATAGAATAACACAGTGTGCGTGATGCTCAGTAGCTGTACTGACTGGTAG
T
ATAAGAAATCGATAATACTGCAGTATAATATTATAATACCTGCCCCTAGTAGTAAGAATA
ACTETTCTTCTCCCTGCTTCACATATACCTTTAAAAGTCCTTTGCAGTGTCTTCATTTIT
TITTITTTTITTGCATGCCTOCACTCTTTTGAAGACTTACGGACATTATTCATTCAGATTO
ACAGTGGCGGATGTTCCTGTTTICCATATICTGCTCATCACTGCTTCACATATGAGCAAA
A
CCAAGAGTTCCCTGTGCAGCTGCATTAGCCTCTCTTTGTCCTATGAGGATTAACTGTAA
T
TGTATTATTAGAATGGGTTTCCCATCATCCTTGGCATAAATTGCTTCTCCOTAATTTCTT
TTCTTTGATATTTCCTCTAAGTTCCATTTCATAAAGTCTTAATGATACATACTAAGCCTC
ACTTACCTATTTATGGGTAAAAAAGATACATTATTCCCCATCCTCOCCCCTTGGCTTAGGT
GAGGTCTTAGTTACGGCTCTGTGTCCTCCCACCATTACGTTCTCATGCGATTTATGACA
c
GCCTCTCCCCTGAATTCTGATCTTTATATGTTATCACTGCGTCCTCTGAAGTTTTATCTT
TGAATTTCCCCCTATGTTTTAAAACTTCCTTTTGAAAAGTTCCTGATTCTTGAGATCATC
TGGTATATATTTAGCCTTGTATACCACTACCTCTTTGCCTTGTTITGCTTCCTGCCCACA
GCTGCACTTCTCTGGCCACTCTGCCCCCACCCTTAGTCTCCTTTCCAGCCTGCTGGAAA
T
TCCTTCTTGGACCACAGGAAACACACGAGGGATGTGGLGTGGGGGAATCCCAGCTTOT
AC
TAGTAGGCAGGTAAAGTGGAAGGGAAATTCCTCAATCAGAAAATAAAACTCAGAACCAG
A
AALMAAATGAGGTTGATTCTCAGTGCTCTCACTTACCAGCTTTGTCAGAGAGAGAAAAAA
A
AGCCACTCACGTTCCAGAACCTCTGTTTATATAAGTTTTTATTTATAAGTATGTATCTGT
TTATATACGTAMMTATATACAATATATGTTATATATATGTGTGTGTATGTATATATATGT
CTGTGTGTGTGTATATATATATATGTATGTATACACACACACATTAAAAAATTCATTTCA
GTTTCAGCCCTTAGAACACTACAGGTCTTCCAGAATACTCTCAGCGCTCCAAGTCATGC
A
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TGCTCTGGGAAGTCCTTTGTTAAATAGCTGTTTAGGGGCTGATCAGGTTTGGAGGTTTG
A
CTCTCTCATCTCTACACATAATGCAATTGTATTGGAAAATGCCTCTTGTTTCAAATCTAC
AAGTACAGTTTTTGAACACAATGTCTTCATAGCTTGTGAGATACCCTTATCTCAGATTGA
COTTCTTCCTCCCTGTTCAAATTTGTAAGATTTITTCTTTAGGTATGTATTITCATAAAGTT
TITCTGTGGCAAATTTATCTGCTTAAAATATCTTTTGGATTAGAATGGAARACTCCTCTO
TGTGGAAAGGAGCAACCGAATCGTAGTGGATGAAGTTTATGACTATCACCAGGGCACA
TA
TGTATGTGATTACACTCAGTCGGATACTCTGAGTTICOTGGACAGTCAGAGCTGTTGTIC
A
AGTGAGAACCATTGGTAAGTGAGATTTTTATCTCAAGATTTGAGATCTGAGCAGCAAATT
AMMATTATCTTCTTTTGGOTTAGTAAGTTTTTCCTCTTAGGGAAAGAAMAGGATAGTCAT
ATACTTGTAATCATGTAAAACCTTTCATGTGGGCAAACATCAAAGTTGCCATCCOCCAG
G
CAAGGCTAAGTTCTGAAACAGTTTCAAATTCTCACAAGTTGGGTTCGTCCATGAATATGTC
CCTGATTTGCTTTTGTAATAAATTTAAAAAATGTATGAAACATTTCACACACAGAAATAT
TGTGACATCCAGGTACCTATCACCAGTTTTAACTATGTTACCATTTTCCCACATGCTTCA
AATCATAATTTTTTTTCTTTAAAGTAACAAAATATTGCAAAGACAACTTGAGGTCTATGA
CCCCATTCTCTTCCAGGCCTTTGCTCCCACAGTATAGTAACATCTTGTCATTTATATCAT
TTCCATTTATGTTTTTATGCTTTTTCTACATATGTATGCATCTATTAACAAAATAGAATA
TIGTTTTGAGTTATGAAATATGTTTGTGTCATAAACACTTGGTATTTTATTAAATTATTG
GTTTGCCAATTTACAGCCCCATTAGCAGTAAATGCCCTTTGTTCCCAAATAATACTTGGT
GTTATCAGACTTTATGACTGGTGT TAAGTGGAGCTTTGTTTITATTTGTTTICTTTICTGC
TCCATAGTATACTTCCCTGACTAATATGAGGTTGAACATTTTGCTATATGTTTTITGGTT
CATTGGCTTTCTTCCGCAACTTGTCTGTTTITIGTCCTAACCTTTCCCTTGGGTCGTICTT
ACCAGATCTGCAAGCATCAGCTTGAATCAACTATGTGATAGAATTAATT TAAATGTGGTC
TAAGAAGTGAAAACATAAGACAGCCAGTCACTCATGCTTTATATCAAAGAGCAACAGASG
T
GGTTGACGTAGCTGTTAGTTAAGATATTAATCTTTTCTTATTACAAGATACAAACCACAC
AGAGCACCCCAAGACCAAGTGAAACTCTCCTGOCCCTTGCACCCTCTAGCACTTCAGA
AT

TATTTTATATTAATTTAGATTACATGTTATATAGATAAGATTTCATTTTATATTATTAGA
TTGCTTCTTGAAAGAGAAGTTAGAATGTAAATACCCCACTCGCACCACTTTTCCCCOTCCA
AGTGATGTGTAATTGTTCTTTAACTCAGCCATCACTCAGCCCCTCAAATTCTCAATGGCA
TAATCTGCTTTTCTGTCACCCAAGGGACACCTTGCAACATCTGTTGCATCTATTTCAGTC
AAGCCCTCTCTCTTGTCATCCOTETCTTCCTCATTTAATCATTCATTCTCATATTTATTC
ATTTCCACACAAATATTTACTCAACATGTAATATGTGTCAGGCTTGGAGCTAAGGCTACA
AGAATGAGTGCCCGGATGCTTTATCTGGCCTCCAAGAACTTTCCATTTTGAGAAGAAGA
c
AAAGGTGAAGCAGGCTGTCATAATACAGTGCAGCAAGAGAAAGGAGCACTATGGGCAC
AT
GGAGGCCCACCAGACCCAACCTGGGGAAGCCCGCTCCAAGTGAGAGCTGATGGATGA
GGACACACCAGCTCAGTAAGGGTGGGGAGCTTCCATTCCAGACTGAGGAAGCAGCAG
AGCTGATGTCCAGGAGATGAAGAAGAGCATCTGGGAGTAGGACTGACATCACACTCTT
CTAATACG
TGTTAAAATTATCTAATTACCTAATTATCTAATACGTGTTAAAATTTATGAAGGAACAAT
CEGGAGGLATTGAGGATTITTAAGTGGOCAGAATCTCGTGACTGAATTTGTATTCAAGATA
G
ATCACCTTOTITGCTGGGTOCGAAGTGGGTTTGTAAGAGCAGGAATGGBAGGCAGGGEAG
AA
CAGTTAGGAAGTTCTGTGGTCAAGCAGGUAGTTGUTCGATAGGGATCTGAATTAGGGAG
TG
CTAGAGGGAATGGAGAGAAGTGGATGACTTTGGAAATCTTTAAGAGGTACATTTAAAGG
A
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TITGGTGTTCGGGAGCAAGGAAGAGGGAAAGCAGGAGCCATGGATACAAGCCAGCCTT
TG
AGCTGGTCAAGGAGGGAATGTGCTGACAGAGCACAACAGTACAGAGGATGAGAGCAG
GCACAGTCGTGGAGCAGCAAGCTTGACTCATGGTTAAACCATGCCTCTGCTTGTGCTG
TAAAT
AGACCTAGCAGAGGTGATGAGAAGTAGCTGGACTTGTAGGTCAACAGAGCATGATAAT
GG
THTTTACATAAAAGGTAGGAGAAAGAGAAGAATCAAGGATGTTTTTTIGTTITCTGCCLTG
SATAAGTTAGTGAATGGTGGTACCATTTAAGGAGACTGAAAAAGCTCAAGGGAAAGAG
CA
TTTGAAGAGGAGATTAAGTATTAGGCTTAAAAGGACTTTTAGTCATCOCAAGTCATGACGA
CAAGTAGGTATTTGCACAAGCCAGTCTCCAGAAGTTAGGGCTGGAGATGTGAATGTGA
AG
ATGATCGATTTTTACATAATATCTGAAGCCAAAGAGCTGAATGAGATCACCTAGGAAGT
G
GGCATAGAGACAGAAGGGGLTAGAGCCAAACCCGGAAATGCTTGAAGAGGTGGAGAA
CAGGAAGACAATCCTCAAAGAGGATGGGAACATACATCAGCAAGTGAATATCAGTGGA
AGGGTGGETGAGAAGAGAAACAAACGAAGTGAAATTGATCGATGTAGGAAAGACATAACC
TCAGGCA
CCAAGACCTTTCATAGGGAAGAGGCCTAGAGAGTAAACTTACTACCCAGGGGTATCAG
GA
GGAGTGAAAGAACACTAGGAGAGGACTAATAGTTAAAAGAGACACAGAGGAAGGGACA
GG
CACAGAGAAGTGAATATAGCGGTTGAAAGTAAGCAGTAGAGTACGGGAACATGGAACC
AA
AAGAAGAGAGGGTTTCAAAGAGAGCATGGCCAACAGTGTCCAATGCTGCTAAGAGGTA
AA
GTAGACGAAAAATGTGATTATGCCCAATGGATTTAGGTGCATAGGTGGCACTGGTGAAT
T
TGGTTAAGCAGTTTTAGTGGACAGATGOUGGUGGAAATCAGETTCCATAGGAGGETGAA
AG
GATGGAGGGAATTAGCACATAGAACTGCCTTTCAAGAATTTOGLTGGGAAGGAAGGAG
AA
TAAGTCAGGCTGGGATATAAGGCAGGGTGTGTTTTCTCTTTTTTAGGATGATGACGACTG
A

GCATCGAATAAATGTTGATGAGAAGAAGCCCAGAGAAAGC CGAGAGAGAGAGAGGGAGA
GAG
AGACAAGTTAAAMATACAGGACTCAGATGGTGCAAAGGGGAGAAGGAGGTCTCTGAGA
AG
TAAAAGTAGGTGATGTCAACAGCAAAGACCCTGGATTTTTCTTTATCCAGAAAAAGACAC
ACCTTCAGGAGGAAGTTTGACAGTGGAGGCATATTTGACAGTGGAGGCATATTTIGTGG
CA
AGAAGTTGATGGATAAAATTGTTAATTAAGGACTGGACTCTTCTTTATTTTGAAATAAACC
ATGAGTTTAAGGATGGAGGGGTGGACTCGGATATGCTTGACTTGCACAGTTTCTTGGGT
GGATTCTCCTTTCAGTTCAATTACTCAGCCAGATGGUACCACAAAGAAATCTTGTGGGA
A
AAGACAGGGATAGGAGCTCAGGTCTGCAAGGGGCAGGBATTAGTETGAAAGAGAATGCA
CA
CAAGCAGATATGGATCAATTAACAACTAATGTTTTACCAGCACCCACAACCTGATGTGE
C
AGTCATTTTAGGGGGCAAGCTTTTTACATGGAAACCGGAATTCCTAACTTACAGGTAATT
AGTAAAATGTGAAGACAGAGCTCCAAGACATTTAGATCAAAGTGTGGCTGTGCACCTAA
A
TCTTCATCAAGCAGGCCTTCAGACTTTCCAATGCAAATAGTAATCTTTGTTTTCATCTTT
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CAGTGGGAGACACTAAACTCAAACCAGATATTCTGGATCCTGTCGAGGACACACTGGA
AG
TAGAACTTGGTAAGCTGGGCCTCATCGCCTTTGAATGACATCGTGCTGCTGGGAGCAG
GT
CTAAGTGTGATAGAAGGAAAACAGCATTGGGATTICCAGTCAAACAGAATTGGGTGTGA
A
TCTTAACTCAGCCATTGACTAGTTTTGTGACTTTGCACAGTTACTTCATCCTTTAAGCCT
CAGTACTTAAATCCGCAAATAGCTATCATAAAACTGACCCTAAAAGATTATATTGCAGGC
CGGECATGGTGOUTTATGCCTGTAATCOCCAGCACTTTGORAGGCTGAGGTGGGTAGAT
CA
CTTGAGGTCAGGAGTTTGAGACCAGCCTGGUCAACATGETGAAACCCCATCTCTACTA
AA
ACTACAAAAATTAGCCGGGOGTGGGTGTGGETGCOTETAATCCCAGCTACTCAGGATG
AC
AAGGCAGGAGAATCACCTGAACCTGGGAGGCGCAGGTTACAGTGAGCCGAGATCGAG
CCATTGCACTCCATCCTGGETGGCAGAGCAAGATTCCATCTCAAAGAAAAAAAAALATT
ATAC
TGAGAAATAATGGGACAATGTATGTTAAGTGGCTGGAGCATGAAACCTGATCAATAGAT
T
TTATTCTTCCTTAACTTCCCCAGGAACAGGTGGTTTCGTACATGTTGGTTAGGTCTATCA
GTTATGACTACAAATTCGCCAACCTGAGTAACATTAACTCTTATGAATATGACATTTAAT
CTGGCATTTAAGAGAACTGTAGTAGAATTCTACAACCCCTGCCCAAACAATTTIGTATTCC
AAAGTAGTGTCTTCTTTGGGGTTGAGGAGAAATTGACTTCCCTGTGGGTCTCCTTTITATT
TTGTCAACTTCAATAATATCTATGTCTTTCTACACAGACAAATAAGAATTGUTGTATTAA
AAATAAAATGCTGTTTTICTTTTAATAATATAAATTTTTTTATTATTATTATACTTTICTA
AAATGCTACTAAAACATITATTATTTTAGAAAGAAACATAAAAATACATGTTATGATATA
AGATCACTAGATGGCAGGAGTGGTGTGTTCTGACTCTAGAAATAGCACTAACTATGTGC
T
CAACGTCACAGGAATGGAAGGAAGGAGGAAAGAAGGAGGAAAAAATTAGATTAATTCAT
A
TAGTCAAGTTACATATGTATTAGTGAATTATAAGGTATTACCAGTGGAAAAACGTTAAGG
TGCAAAGATGAGTATTCAAATGCAGCTCCTAGTCATTTCATGGTTAAATATTAGATITGA
GGCAGAGCATATGTCGAATATTCCTCATGGAAAAAAATGGGTAGAAAAAAGTTAGTCTCA
T
AATATGCATGCCCATCCATAGTGAATTGTTCAGAAAAATTGCTTAATATCGAAATAATTT
TTTTATTTAAACCACGTGCTACAATAACTTTATGATTTTTACTTAATAAACAAATATTGE
ATAGTAAAATTTTCTTTATGGACACACCTTGTACTTCAACAGTAGTCGCAGAAGACCGGG
c
TGATCTCAGAAACTCCTCATTTTCTTAGTTTTCTTAGTGTCTCCCTCAATCCACATAAGG
ACCCTTAGTGATATAATCATGCTCATCTTCATTTTAAGAACATATAGTCATATGGTTGAG
ATAGAAGGATTGCCCATTAGAAAAAATGTACCTGGTTTTATGCATTTCTGAATGAGAGCT
GTGTAGACGTTTCATTATTTCTGGCACACATATTCTACCTGCAAACCTGATTGCATCAGG
AGACAGCTTCTGGCGACGTCTTCCTCCCAGATGTAGGACAAAGTATTCTCACCAGCTTC
c
TICTTGTTTICTCTGGCCTCTTCATTTTCAGGAAAGCCTTTAACTATTAGCTGCAAAGCA
CGATTTGGCTTTGAAAGGGTCTTTAACCCTGTCATAAAATGGTACATCAAAGATTCTGAC
CTAGAGTGGGAAGTCTCAGTACCTGAGGLGAAAAGGTAAGAAAAAAACTCACGGATTC
TG
TTCTCTGCAATTCAGAAGAGATACTTCTACCTTTAGAAATGUCTAAAGTATACAGTTGAT
GETGTAGCCACCAGCACCGACTAGTGGTGAAAATAAAAGCACAAAAATGCAAAGTGCA
AA
COGGCCGTTGAATCGAAATATTTAAGTTGTTTTAAACCTCAATTTCTAGGAACAGTTTGACG
TGGCTGCTCTCAAAGTCAAGCTATTGAGCAGACAGTTGTACTGACCCAGACTGCTTGGA
G
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ATAAGTAATATGTCCAAGAAATGGGAGGAAATGCTGCTTACCCTCACTCTGCTTTTICAC
c
GGTGCCACCCGTTCAGAGAGTGTGGGGGETACAGGGATCCAGATGTGTGGGGTAATGA
ACAGTCTAGAAAACCTCCAGGGGAAATGGCATCATAATAATAAGTCTGACAAAAAATAT
GTGA
AGTGAGGAATACCTGAAGCAACTTAACCCCGAAAAAGAGGCTCAGAGGAGGGCTCTCT
GT
CTTGAAATCCTTGGGAGCTATTACATTGTTTGAGAAATTTGACTTGGTITGTTGCTCTCT
GCAGCACAGAACCCGGATCAGTGGTTTCGAATTTACTGGTGAGATATTTTGGCCAGTAGA
A
AACCCTAGATATTTGGAGCTATCCAATCACAAAAARAGTTGATCTCCAGTCOCCAGAAG
G
ATCAAAGGGCOCTGGATCCAGTGATGETCOCAATCAGATETGTCTCCAAAGGATGCATTCCC
T
CGATTTTTCGAAGATGTGACCCAGAGTAAGAGTCTATGCATTAAGTACCTTCTTCTGATAC
TTAACAGATATCAATAAGAAAATGCAATATCATTTTGAAAAGTATACATCATTACAAAAA
AGTACAGAACAGATTTTGGTCACAACAATAAAATTTAGCAAGAATTTCTAAGATCAGGAA
GETCATTGGGGCCCATCTTAAGCTGATATTGCATTAGAGTTCACAGTAGGAGAGTGTAG
T
CAAGAGGGTATGTITTGACATCACCCACCCTTGGGTTTAAACCCATTTTCTATCTGATGT
CAACATGACCCTTAGCCCCGGTGAGCCTCCATCACCCATTGATAATCTATGGATAATAG
C
CTGCACTTTGCAAGCTCACTGGGAGGCGTGGTTACAGCAGAGGTGTTATGCCTATCAC
AA
TGTGTGACAGGTAGGAAGCACTCAGTGAATAGGAGCTGGCATCGTGGTCTCAGAGCAA
CA
CAGCCTAAAACATCATTCACATACACAAGATTTCTTAACACAAAGATGGATTGTAGATTG
GTAACTTCAGAGAACTCAAATTGTGAATAAATGCCAAGACTCCCAACTTCCTGGGETGGA
G
CAGCGTGGUACAAGCOCAGGAATCAAGCTGCCCATTCCCTGCAGTGTGGTCTGGGGC
TAC
TCACCCACCTTICTTTGCOTTGTCCTTGTCACTGGOCAAGGCCATTATGATCCTATTATAC
TCTAGGGTTCCTGGGAGGTGAGGAATGGAGGACATTAGAGTCCATATTTTGTGCACAG
AA
GAGGGACTGATACATAGTAAACCTTCAGTAGGAGTTGCTCATTTTAAATATTTTTCTTAA
GGTATTGTTATTATCTATTCTCAAGGGGAATTCTTAAGAGTAAGGAAGGTCACGATGAGTC
TCACAAATAAATAATGTCTTAGCGCTGAATGCTTAGAAGACTCAATAATTGAATCAAGAAT
GAGCCCTTTTTGACCATCTTACATTCTCGTGGTATCTTATACTATTGATCTCACAGTTCT
CTAAAAGCCAAACTGTTGGCTGCTTATACGTGTTCCAAATGCTGCAAATGGGTGTCAAT

"?ATGTTACTGAATGGAGTGGTA! TTTTTCTCCTTTCTCAGTATTAAATCCACTTTAAAGG
ATGAAATCATTGAGCGTAATATCATCTTGGAAAAAGTCACTCAGCGTGATCTTCGCAGG
26! TTGTTTGCTTTGTCCAGAACTCCATTGGAAACACAACCCAGTCCGTCCAACTGAAA
,EAAAGAGAGGAGGTAAGCCCAGAAGGTTGCCCAGGAGGCATGAAACTGCTTTCACTTG
gg(?:GGAGGAGTTTTCCTAAAGAATAGTAATAATGATGACAGCGATTACATTTTCTAGGT

ACAGACATTGTTTTAAGCACTTTCCTGGTGTCAACCCATTTAATACCTTGACCAAAGCCA
CACAACTAGTAAACTGCATATTACTGGTTTAGAGCTAGTTCTCTTAAGTAATAGTCTGCG
TITGGGAGGCCATGTTGGAAAAGCAACTCATTCATGCACTCATTCATTCACGCATTCATT
CTACAATAGCTATGGGGTATGCCCAGAATGGCAGGCATTGTGCTAAGACCTAGCCTCO
T
TCCAATTTTTCTTTCCTGGCTTTCAAATCCAAAGGACATCGATGGATTCATGTTCTGATGA
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GTGGAGAATGGAAGAGAGAAGGAGTAATCTTGTICATTGTTCAAAATGGTGTGTGTATA
T
CACGGATATATTAAAAAAAAAAAAGCTGGAGTAGAAATTCTAGGTAAGGAAAAGCGTTTA
AATTTCTTTGAAAAGATGCCCAGAGATGAAATTGATATCATTCATTCCTTTAATTAATAG
ATAACTATAGTTATAAGCAGGTTTGAATGTTTCTGAGGCTTCAACAAGACAAAGTGTGTT
CTGGCCTGTAGTAAACGCTCTGTGAAGGGGGTTTTCCCCCATGGGAGTATGCAGGAGA
TC
CCTCGTGTCAGGTAAGCCAGATGGGACTCCTGGTCTCAGGAAATTTAGGCTGCAGTAG
GA
ATGATAATACAGGAAAATAATTTACAATATGCAATGAGAGAGATGTAAATGGATTGTGTG
SACGTTTACGAGGGGAAAAAATAAAAGGAATATGATAAGTTTCCCAGGCCACCCTGATC
A
GEAACTGCOCATTCCOCTGGGETCTCTAGTGTITATTGTAAGACAGGTCTCAAAATETG
A
ITTTTTAAAMATTTTATTTTAATAGGTTTTCGGGGGTACAGGTGGTTTTTGGTTACATGGAT
AAGTTCTTCAATCTGAAAATCTTTAGATTTTTGAGATTTTGGCATACCCGTCACCCGAGC
AGTGTACACTACACCCGTTGTGTCGTCTTTTATCCCTCACTCCCCTCCCACCCTTCTCC
C
TCAGTCTCTAAAGTCCGTTGTATTATTCTTATGCCTTTGCGTCCTCATAGCTTAGCTCCC
ATTTATAAGTGAAAACACACAATGTTTTGTTTITCATTCCTGAGTTACTTCACTTAGAAT
AATGGTATCCACCATCCTGGCTAACAAGGTGAAGCCCCGTCTCCACTAAAAATACAAAA
A
AAATTAGCCGGGCGTGGTGGUGGGCGCCTGTAGTCCCAGTTACTTGGGAGGCTGAGG
CAGGAGAATGGCGTGAACCCGGGAGGCGGAGCTTGCAGTGAGCTGCGCGCCACTGOA
CTCCAGCCTGGGCGACATACAGACTCCGTCTCCAAAAAAAAAAAAAAAAAGTATAATGA
ATAATGGTCTCCAACTCCATCCAGGTTGCTGCACATGCCATTATITIGTICCTTTTTATG
GCTAAGT
AGTATTCCATGGTGTGATTTGAGAGGTTTCCAGATTCACAAAAACTGCTGCTAGTGGCA
ATGATTTTGATAAAATAATAGAGCTGGAAMAGGTGCTGGGTGEGUCATAGCGCCGGLC
TGA
ACATGGTCTTGGTCCAATCOCGCTGCCTCTATGTCTCTTCATACTGGCCCTGTCTCCAC
A
GTGGTGCTCCTGTACATCCTGCTTGGCACCATCGGGACCCTCGGTGGCCETGCTGGCG
GCGAGTGCCCTCCTCTACAGGCACTGGATTGAAATAGTGCTGCTGTACCGGACCTACC
AGAGCAAGGATCAGACGCTTGGGGGTAAGTTTACCTCCACATGCAGCCCTCTGACTTTT
CCTCTG
GGAATTGACTTGGAGCAGGACAACAGAAAATACCATCACTACCCCTTGGCTTTGTTTCC
T
CAGAGTTACCTTAGAAAAGAACTTCAAATGTCCCOCTGCCAGCCAGGGCAGAGCATAAA
GG
AGGAGCTGAAGAAAGAAATGTCCCCACTGGATAAAGTCATGCCCCTGAGGTTTTGAGG
ccC
TTCCTCCAGGTCTAGTGACCTTACACTGAGGAAGGCTGGAGAAACAATTATTTTTTTCAT
TCCAGTTGCCAGGAATCTTGTAGGCAATGCTATTGTGAAACATGTTGGACTTAAAAATAA
TCCCTCTATAACCAACCTAAAGCAATAGGGCAAATGAGTGAATATCTCTGTGCCTTTGTT
TCCTCATCTATAAAACAGGATTGTCATAGCACCAATTGCAAAGGATGCTGTGAGGGCTC
A
CTGATGTATTCTTAAGACACATTTAGTATTCATTCATTTATCTATGTATGTATGTATGTA

TTTATTTATTTATTTATTTTGAGATGGAGTCTTGCTCTGTCTCCCAGGUTGBAGTGOGET
GGCACCATCTCAGCTTACTTCAATCTCCGCCTCOCAGGTTCAAGCAATTCTCCTACCTC
A
GCCTCCTGAGTAGCTGGGATTACAGGCATGCGCTACCATGTCCAGCTATTGTTTGTGTT
T
TTAGTAGAGACTGCTGGGTTTCACCATGTTGGCCAGGCTCGGTCTCGAACTCCTGACCT
CA
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AGTGATCCGTCCGCCTCGGCCTCCCAAAGTGUTGGGATTACAGCCGTGAGCCACCGT
GCC
CAGCCACATTAAGTATTTAGAATGGTGCCCAGTACACGGTAAATAGCTCAGCATGTGCC
A
GACTATGGCTGTTTCTTGAGGACTAGAGTGTATGCCTGCCATGTGTGTTAGCTACTTTA
A
TGGTCACAGCAATCCTACCAGCCAGGTAGAGAGACAGGAAGTCATGTGCCTACAATTG
AA
CTACTGGAAGGCATTAGAGCTTGGGATTTGGGCACAGGTTGTCTGGCTTAAGAGGTTT
CA
TTAGCTGTTACCTCAGTTAGOCTCATCTGTAAAATGAGGCTTTTAAGACGGTGGEAATG
C
CCCCAAAAGTGAGAAGTCCTGTAAAATGCAAGTGCTATTACTATTAATGAAGTGCCTGT
C
AATATTTGAGGCAAGATAATCATGTTCATTGATGTTTGCTTCTGTGGAATAGAAGTCTTG
CTTCTGTTTTTTTCTAGTCCTGGAAATCTCCAAGGTTAGAAGGTTTGCAGTTTTAGTAAA
TGACTCTGTTGCTTGGAAAAAGCAGAATCCCCTTTTGCAGGATTTCACGGATAATTATTT
ACCTTACTGAGAGGCCCCTCCAAATTCCAGTGCGTTCCCAAACTAGGAATTCAGTGAGG
A
GTTGTCAGATCCCTGGGGGAAGAAAGGGTGAATAAAGACCGGCATGGGAGGCTGGGET
GTGGTGGCTCACACCTGTAATCCCAGCACTTTGGGAGGCCAAAGTGGGAGGAATGCTT
GAGCTCAGGAGTTCAAGACCAGCCTGGGCAACATGGTGAAACCTGCCTCTACAAGAAA
TITTTTA
ATGTTAGCTGGGCGTGGTGGTACCCACCTGTAGTTCCAGCTACTTAGGAGGCTGAGGET
GG
GAGAATCACCTGAGCLOCCGGAGGTCAAGGCTGCAGTGAGCCATGATTACATCACTGCA
CT
CCAGCCTGGATGGCAGAGCGATACCCTATCTCAAAAAAAAAAAAAAAAAAAAAAAAGTG
A
CCGGGAGCAGTGGCTCACATGTGTAATCCCAGCACTTITGGGAGGTCCAGGTGGGELGEE
ATCACTTGAAGTUTGGATTTGAGATCAGCCTGGCCAACACGGTGCAACCCCATCCTTAC
TAAA
AATACAAAMATGTAGCCAGGCTTGGTGGCAGGCACCTGTAATCCCAGCTACTCAGGAGG
CT
GAGGCAGGAGAATCACTTGAACCTGGGAGGTGGAGGTTGCAGTGAGCCGAGATCATG
CCACTGCACTCCAGCCTGGETGACAGAGCAAGACTCCTTTTCAAAAAAAAGGAAGAAA
GAAAT
GCATCAGTCACATCTTTCTTTAAACTTACTATAGAGAATACATACTAGAAATCCTTAAGA
GAAATGTTTTTAAGATTTATTTTAATAACTTTTTTGAATGAAGCAAATTATGTAATCAAG
GTCATAAAATGCTATTTACCTTAAGATTCTGGAGCTGGUTTAGAAGAGTCAGTCAATGG

G
GAAACATTTACTTGTGTCCTTICTTTTTCTATTTTGCAAAGACAATGTTTTTAGTGATCA
GATCTGGAGGCAGAATCCAGTTTTCAAGCACGGGGATGCAGTGCCCTCTGTTGGCCAA
cC

TAACATTTTTTAGCAAAATGACTGCTTTGAAGTTAATGCTAAGTAACCAAAATTTTAGAG
ATGTAGAATGTTAGAATTICTGGAGGACCTCAGAGATCATCTAATACTCCACTCTCTAATT
TTATGACTAAATAAATOTAGTTTCCAGGTTATAGAAAAATTTTAGTTTGCTGGGATTTCA
CATGATGTGGAAGGAATAGAGGCAACTOTGGTGTETTACACATT TAAACAGCACAGCAC
C
TACCTGCCAGCCATGOCCCACAAGTCTCATCOTTCOCTACATCAGCAATGAGGTGCTTCA
T
AGGTTAGTTTCCCAACCTCAGCTCTTTTATATCCTCCTCTGTTGACTCTGGGAGCTTCCC
TITTGGTACCTGGTACTTCCATCCACCGAGGCATCATTTTAGGTTCACCTTGAACATGGT
GTACTACTAAATAGCATCAGCAATCAGGGCTACTGTTTACCGTTTTGTAACAATACTTTG
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ACAGGGATTGTGGAAATTGCTGGAATACAAATCTGATGTATCCCATTCCGAAGCCTGTG
A
GTTAAGTGTTGGGATTTTCTACTTCTTCCAGTGAGTTCCTTAGTCTCAGTAATCATATGC
ATTTATGAAGTATGCATATGAAAATATCCTATAACAAGTTATATACATATAGTTTTCCAT
CTAGAATAGAGGGGAATGGACATTTATCTTGCACCTOCTATGAGCCAGGCACCAAGAA
GT
TCATATACATTATCTCATGAAACCOTTAAAACAGCCTGCCCAGGAGTTATGATTGTCTTT
ATTTTACATATGGGGATTCACATATCAGCATATGGGCCATCAACTCTCCGAGCAAGTAC
T
THTTCTCCTTGGATACGATGTCCTGGETGTTAGCAGTACTTTGCTTACTGGATATCATCA
TGTTGGATGGGGCAGACTCCTGCTTGATGTGTGACTAATGAGACAGAAACATTGCAGG
TG
CAMAGAAGGCTCAGAGAAACTCCTGAGTTCATGTGALTTAATCAAAGAATGOCTCAGOC
A
TTTGACCTAAAATCAGTAAAAATGCAAGACTGCTTCATAAATTAGAATTCGATTTGGGGT
CAAAAATCAATACCGCTCAGTGGTATGATTTTGAAATGAATTTTTAAAATCAATTTAGTC
AGGATCCCAAATATTATTTCTTATTCATTTACCATATGATTCAAGCATATGTATGTGTAC
CATAACAGTAAAAAAAAGAGTAAATGACTTATGTTTTTATAAATTTTCCTATTCTTCAGA
TAAAAAGGATTTTGATGCTTTCGTATCCTATGCAAAATGGAGCTCTTTTCCAAGTGAGGC
CACTTCATCTCTGAGTGAAGAACACTTGGCCCTGAGCCTATTTCCTGATGTTTTAGAAAA
CAAATATGGATATAGCCTGTGTTTGCTTGAAAGAGATGTGGCTCCAGGAGGAGGTAAGT
C
CAACATGTCAAGAAAAACTGCAGTGCAAAAMAGGGCAGTTCAATGCAATCCCCAAGTCTT
T
TITGTCATTCTTTGTTTTGGAATATAGATCTGGGAGATTACATGAGGTTAGAACATCTTG
GGCAACAACACAGAAACTATATGTTCCAGAGATGTGTTCCATTATCAAACAAATCCATCT
GCAGAAGAAGACAATCACATGGGGCCCTAGGCAGTCCTTCTAGGACAAAGATACCTCT
CC
TGGCTTCGUAGCTGAAGGCTGCGAAGTGAACTACTCGUTCACCOCAATTITAGTGGECCC
CT
CTGATTTCTGGGACTCTGCCTTCCACAAMGCTCACTCAGCACTGGGTCAAGCAGGLCTTC
T
CAGGCCTGGGUCACGCCCTGGACACCCTGAGAAGTCCAGATCTCAGCCTGTCCTGCT
GGCCTCCTCCTOCTCAGATACCCCCACCAAGGAGUCTGGGATGTTCCATGGCTCCCAT
TATCC
CAGCTTACCTAGTTCCAGTCAGCTTTATTCCTAGAGGAATTGCCAATTTGGCGAGACTG
G
ACACAAAGCAGGGAATGTAAAGGTGAGGGTCACTAGACACTGGAGCGTATCTCCAACT
GG
CAATAGAGCTGATACAGTGTAAGTGGTAGAGTAAACATGTCTCCCTTCCTCCTTATGTAA
GAGAATCCATTGCAAGGACCTCTCTGACTCAAGGTTTAACAATATCCATTGCAAATAATC
AAATGTTTTATTTCCAGTGTATGCAGAAGACATTGTGAGCATTATTAAGAGAAGCAGAAG
AGGAATATTTATCTTGAGCCCCAACTATGTCAATGGACCCAGTATCTTTGAACTACAAGC
AGCAGTGAATCTTGCCTTGGATGATCAAACACTGAAACTCATTTTAATTAAGTTCTGTTA
CTTCCAAGAGCCAGAGTCTCTACCTCATCTCGTGAAAAAAGCTCTCAGGGTTTTGCCCA
c
AGTTACTTGGAGAGGCTTAAAATCAGTTCCTCCCAATTCTAGGTTCTGGGUCAAAATGC
G
CTACCACATGUCTGTCGAAAAACTCTCAGGGATTCACGTGGAACCAGCTCAGAATTACCT
C
TAGGATTTTTCAGTGGAAAGGACTCAGTAGAACAGAAACCACTGGGAGGAGCTCCCAG
cC
TAAGGAATGGTGAAATGAGCCCTGGAGCCCOCTCCAGTCCAGTCCCTGGGATAGAGAT
GT
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TGCTGGACAGAACTCACAGCTCTGTGTGTGTGTGTTCAGGCTGATAGGAAATTCAAAGA
g%TCCTGCCAGCACCAAGCAAGCTTGATGGACAATGGAGTGGGATTGAGACTGTGGTT
EZGCCTTTGATHIIﬁGGACTGGACTGACGGCGAGTGAATTCTCTAGACCTTGGGTACT
¥CAGTACACAACACCCCTAAGATTTCCCAGTGGTCCGAGCAGAATCAGAAAATACAGCT
éTTCTGCCTTATGGCTAGGGAACTGTCATGTCTACCATGTATTGTACATATGACTTTATG
TATACTTGCAATCAAATAARATATTATTTTATTAGAAATGAGTGATTTTTTTCTTTTTTTT
CTTTTTTTGAGACAGAGTCTCATTCTGCOGUCCAGGCTEGAATGCATGTTCTTGGCTCA
?GCAACCTCCGCCCCCTGGGTTCAAGCAATTCTCCGGCCTCAGCCTCCCTTCTAACTG
iﬁ%ACAGCATGCACTACCATGCCCAGCTAAiHiEGTAEHEiAGTAGAGACGGGGTTTC
ACCATGTTGACCAGGCTGGTCTCGAACTCCTCGACCTCAGGAGATCGGUCCACCTCGGC
SECAAAGTGCTGGAATTATAGGCGTGAGCCACCATGGCTGGCCTTAGAAACAAGTGAT
XiACTCTGCCCGAAGAATTTCTGTAAAGAAGACAATTCTTACTCCATGGTCAGCCAACA
éTCTGGAGCACAGAAAGTGAGCATAAAAGGTAAAGACTAACGGGACCCAGAATAGACA
ggTAGGGTTGGTTTCTACTGTGTCCTCATGCGAAGTGCCCACACTGGGTGGATGAACT
ﬁfﬁAAGAATCCCTTﬂTTTGGGGGCGGGGGGAGATGCAGTCTGTGCCAGGATATGGGC
g;AAAGAAGAGTAGAGTTAATTTCAGCTCCTCCTTGTGATGTCGGCCAGAGATCTTTGT
%%AGGTATAAAAGTGTAAATCCTTACCCTGGGCCCCTGGAAGTACAGACCAACTGGACC
QAATGATCAGGCCAATGAAGAGACAAGGAATGCACTTGCAGTGACATACAAAGCAGAG
igACTGGCCAGAGTCAGCAGTGCAGCTAAGAGTCTGGGGAATAAGGATATACACTGGT
XQCAGCAGCAAGAATGGAATGTGAACAGAGCTGTAGCCTGAACCTTCTGCTGAGGCTG
ggTCCTATGGGCTTCCGATCTGGGCGTCTCCCTTTAAGTTCTCCTAAGTAATAAGGTGA
EGGCTGCAGGGCCATGAAACTGTTTCTGATAGACGAGGCCAATTTCCTCCTCATAAGT
ggTTCCTTTACCAGAGTTTAACCTGCAGTTAAAATAGTGTTCCACTCACGTATAAACATC
AAGCTCTTATACTCTGTCTTTTCTGAAGGAATAAAATGATT TATCATCTGAGCAATAAAT
AAMAAGCAATGTICTGGACTCATTCACATGCAGTGTGTCACACCCACCAGTCTGGATGTGA
ECAAGTTCAGAGTGGCTAAAAGTCATTGTCGTCTTGG

SEQIDNO: 2
LTF polynuciectide

CCCGAGAATAGCGAAAGTGAGACTTTTAATGATGGTCTTGCAAGATTGGGTGTGTGGCA
TGCAGGCACACCCAGCAAAGTTTCAACAAGCAATTTATACCCTAGTGCGCAGGTGCCTO
CCCCGGTTCCCAATAGGUTCAGTACTATGGCGTTACAATCTTCCTGGATGTTGCCTATT
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GATTGTTAGTCAGGGGCTTCAGGTGTTITGTTTGTTTGTCTGTTTGTTTTTAGGGTTGTT
TTGGTGCATTTTGTTGCAGCCCACAATGCATTGCAATCCTGGTTAGCTTAGGGGCTCTT
TAAGTATTTGACTTATGACCTAAGTAGCTGGGCAGGCUTGATAAGAACAGACAAAGCAAG
CTATTTTGCAGACTATTAAACTTTTACCTTAGACTAAACTTCGTTGGTTCAGGTGAGGGC
AACCAAGTGTGGLGGAAGGGGRAGGAAAGGGGAGGCCAACAAGCAGGCCTTGGCTAT
CCAAGCAGGAGCCTAGTACATTCTGTTTCTTCTGCAGTTTGCTGACCTAAGCCGATTCA
AGGCACTTTGTCTTGGAAATGGACCACTGTATACATTATTTCCTTCAGACCTGTCTGGE
CCTTGGTCTCCAAAACCAGAAAATGGCAGCAACAATGAATGCGCCACAAACTGOTGCAT
ATGGAGGTGAACCCTGACCCCAAGGCTTTGAAGACTITACAGGGGTGAATGTCAACATT
TGCTGGAAGCAATAAAGUTAATCAATGTGAATGGATGCTTTAAGAGTCAGTGACTGGGC
ACAGGUAAGGETTAGGOTTGAGGGLCOTOCTGEEECTGEGGCACCTCCTGAAGTCTCT
TCCTOCAGAGGAGAGCCTGCAATTCTCCCTAGGAGCCATGTTGGGGCCTCTGCCLOTEO
CCCCAGCCTTAGCOTGTGAGTTCAGCATTCOTGTGACTGCACTAAGCAAGCAGATGGT
CCTCAATTCCACCAGCAGCTGTCACCGAACTGTGGETGGACACCTGCCATACAGGGCT
TCCTCTTTCCCATGCAGAAACTGCTGGCACTCCCAGAGGGAGGGAAGGTGGGAGCTCT
TCTCGAGGGGCCAGGAAGTTCTGGAALMACTTCCCCTCAGCCGAGCTCCCCACCTTCCOT
CCCTCTGGGAGTGCCAGCAGTACCTGCATTCCCGCCCATTCTGCGCTCTCCAGCAGGGA
GCTCCGCCTCACTTCCCAGTCECACGGTGACGTGGCCTTCACAGCTGGCCTGAGTGAG
CACAGCGGGCACTGAGGGGAACAAAGCGTGGGGGCCCTCCAGCAGCCCTTATCATCA
CCTGCCAGCCACCTGCCTCAGGCTGGGCAGGCTGCACCCTGGGUTTTCTGCTATTIGS
CTTCCCAGATCCCTGGAACTCCAGCTGGGGUCCTGGGCTGTGGTCTGACTTGATCCAG
AATTTAATGAGTAGAAGGAATGGAAGAAGGCTCATTCCCCCAGCCCTGGTAGGTGCTC
CCAGAGCCAGAGGAGCTGGLCTCTGCTCCGAGAGCAGCCGGGTCCCAGAGAGGGTCTG
TAAGCAGTGGGGCTGGLCCAGGGAGGAGGCATCATCCCAGGGCCAGGCCCATACATCT
TCCTTTCTTCCCCAGCAGCCCCCAAGGATGTGAAAGAATTGACCTCTCTGCCCCGAGEG
TGGTGGGTAGGGGCATGGGGTGAGACACACTGTACACCTTCAGGTGTTAGCACCTGCT
GGGAATGTCTGACTTCATTTTTCATCTGTTTICCTTATTICCTCCTCTGGGCACTTTTAATGT
TCTTGCTTCATCAAGTTTAGCTAATTTTGATTGACAACAATATGCTGGGGCCCCCAGATC
ATAAGGGCTCAGTTCCAGCATGECAGGAGGGTGGATATTGGCAGAACATTCCAGGCCC
TTCTTGGCACTGCCTTCCCAGCAGGGACATGCAATTTTTTAGGGGAGCAAGGGTAGGEG
GTGTTGTGAGGACAGCACAGCCLCCTAAGGLUTGACGCTGCCTGGAGGGAACCTCAGT
TTCATCTTGCCCCAAGCCTCAGTGTCCTGATCTGTGAGATGGGGATTATGGTCACAGGA
CCTACCTCACGGAGATGCCTCAGGATCAAGCAGTCETTCAGAGCAGCATCCTATGGTAA
GTGTTCAGAAGATGTTCCCCAAAGTCTGCCAAACAACTTTGTTCTTTCTTTCCTCCCTAG
TITTTACCCTTTGCTAGCCAGAGCCCAGGCCCCAGCTCAAACACCTATGCCACTATGAC
TTGGGTAATCATCGACTATTGTCCATTTACGAATTTCCATGCTCTTGTCTTCTCCGACCCC
TCCCTTCCOTCTTCAGCCATTGACAAGGGTTGACATTTGAGGGAGGAGGCCATATTTCA
AGAAAGCTTTGCTCTGTAGCCTCCAGGGGGLCTTCCAAGGGCATCTCTGGTACATCCO
AAACAAGGACAGCACCTCTGGGGAGTGCCAAGGTTATTTATGAGGCCAAAGTCATTTGT
ATGCCTTCCTGCTGGGGGCTTTTAAAAATAAACTTTTGGCCAGGGTGCAGCAGCTCACA
TCTATAGTCCCAGCACTCTGGGAGGCATAGGCAGGAGGATTGCTTGAGGCCAGGAGTT
TGAGGCTACCCAGGCCAACATAGCAAGATCCCTGTCTCCGTTITTTTTTTAAACTAAATAA
AATAAAATAAACTTTATACTGACACCTAACCTACATATAGAAACATGCACAATTAATATTT
GTGTAGCTAGATGAGTTATCACAAAATGAACACTTTTGTGTAATCACCACCCAAATCAAG
GAATAGAAACATTTCCACCCCCAGGCTCCACTCTTGCTCCTATTAATCACTTTCTTGCCC
CTCTTCCCCAAGGTTAACACTCOCCTATCTTIGTGGCCTCACGGGCACTGATTTTTACTG
THTGTGAGCTTCACATAAATGCAGGCAGGTGGTAGGTGCTCTTITTGTGTCCAACCTOTT
ATGCTCAATACTATGCATGTGAGATTCAACCATATIGTCGTGGGCAGCAGAAGTTAGCT
CATTCTCACTGOTTAGTTGATAGTATTACAATTGATTTATCCATCTACCACTCACAGACAT
TTGGGACATGTATGGACAATGCTCTTATCAACATTCTTGTTITGTGTTTTTGGTGTACACA
TGTATGCATTTCTGCTGGGCGTACACCTAGGAGAGGAGAGGCTGGGTTCCAGGCAGTG
CTGTGCTGGAGTTGGCTCATTCTGGCTCATGGGAGCTGGCTGTTAACATTGTCAGGGA
TTTGCAAAATTTTCCCCCATTCTCGATTTCCCTTTCCCTTGCATTCCTGTGGOTCTTGAGS
TTATTTCAGCCTATTGTATCTGTATGGTGGGAATGTTATACAACAGTGGAATATCATTCA
TCTCCTCCCAACTCCAAATTCAGTGGCACCCATCCATGTCAGCAGCTTGAACTCAGTCA
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TTGGAGGAGTTTTTACACCACAGAAACTGGCAAATGCTACAAATCAGGGCTTCATAGET
TTATTGTTTTGTTGATTIGTCCAAAGTTAGACTTAAGAAAGTGATAGAGAAAATGTTTTTCT

TICTTTCTTTITTCTITCTICTITGITTTICTTICTCTCTCTTTICTCTCTGTCTGTCTCTTGTC
CCTCCCTCCCTTCCTCCCTTTICTCTTTICTITCTTICTTITCTITCCTTCCTTCTITCTTICTT
TCTTTTTCTTICTTTCTTTCTTTCTCTTTCCTTCTTTCOTTCCTTICCTTCCTTCOTTCCTTT

CTTTCTCTITCTTICTTITCCTICCTTCCTTICCTTCCTTICCTTICCTICCTICCTTICCTTICOTT
CTTTCTITCTTTCTITCTTTCTTTICTITCTTICTITCTTTICTTICTITCTTICTTICTTITCTIOC
TCTCTCTTICTCCOCTTCOTTTCCTITCCCTICCCTTCCCTTCCCTTCCCTICCCTTICCCTT
CCCTTCCCTTCCOTTCOCTTCCCTTCCCTTCCOTTICOCCTTCCCTTCCCTTCCTTCTCCTT
TCTTTTTTGACAGAGTCTCACTTITAATGTCCAGGCTGGAGTTCAATGGTGTGATCATCAG
CTCACTACAGCCTCAACCTCCCAGACTCAGGTGATCOTCCCACCTCAGCCTCCOTGGT
AGCTGGAACTACAGGTGCTCGCCACCAAGCCAGACTAATTTTTATTITATTTATTTGTTTA
THTTTGGTAGAGATGGGGTTTCTCCATGTTGTCCAGGCTGEGTCTCCAACTCOTGGGLTC
AGGCAATCCACCTGCCTCGGUCTCCCAAAGTETTGGGATTACAGGTATGAGTCACTGT
GCCCAGCCTGAGAAAATGTTAATAATGCAGACTAAACTTAGGTGTGTGTCATCTCTATA
GCTCGTGACATTGTGAGTCGCATAAAAAGTAAGAAAATATTTCTCCAGTATCAAAAAACTTA
TTATCTCATTCATGAAAAAAAATGCTTATGTCATTGATGAATGGGETGACGTTCTGAGACA
TGTGCAGTGTTTTTCTCTTTCTTCTTACTCTTTACCACAAACACCTCAATAGTTTTTATTTT
TTCAATAATTCAATATTTTITCCAATATTCTTGTTGGAACTCTATTTTCAGAGATGGTTATTA
AGCACTTGCCAGCCCACATTAGTCATTAGGCATATCCTGCTTTAACTGATGCTGCCAAA
TGGTTTTCCAAAGTGATTGCACCAATTTCTACATCTGTTGGTGGTTTTTTAGTTTTGTTTT
ATTTTGTTTTGACGGAGTCTTGCTCTGTCTCCCAGGCTGGAGTGCAATGGCACAATCTC
GGCTCCCTGCAACCTCTGCCTTTCAGGTTCAAGTGATTCTTCTGCCTCAGCCTCCCGAG
TAGCTATGATTACAGGCACCTGCCACCAGGCCCAGCTAATTITTTGTATCTTTAGTAGAG
ATGGGGTTTCGUCATGTTGGCTAATCATGACAATAGTCACAATTACCCAAGTCTTAGTG
GCATAGGTGTTTGAGCTGGGGCCTGRGCTCTGGAGAGTAAAGGGTAAAAACTAGGGA
GAAAAGAAAGAACAAAGTTGTTTGGCAGACTTTGGGGAACATCTAGGTACCCAAAGTGC
TGGGATTACAAGTGTGAACCACCACACCTAGCCCTGTTGGTGGGTTTTAAAGCAAAGTT
CATTTGTACTTTGTCCTCCTATCTTGGGACCAGCAGTTTCCTGGACATTAAAGCTATGGC
TAAGGGAACAAGCTGGUCAGCCTAGTTGATAATTCTCUTAGGAAAGGATTCCATAAGCA
GTTGOTAACTTCTACAGGACCACTTGUTCAGGGGTGATCCAGGCAGEGTGGTGAGTTG
CAGGATGGAAGAGGTCACAAAGGTGCAGGTACTGAGCTTCCTGGAGGGGGGCTGCAC
TCAAATGGCCCTGAGAGTTGGAGGGGCCAAGCAGAGACATCATGCACCAGGGCAGGG
ACAGCCTCTGAGTGCTGTGGGCAAGGAGTGTGGUTEGECELCGTECTGCCTATCAGCAG
TGGAGGAGGGTGGAGGCTGGGGCACTTCCACTGGCAGTTGTGTACCTGCTGTCCAGG
GCTGCTGTCTTTTATGTGTCAGCCCCCATGGUCCACCTGGAGGGGAAGCTGCATGGCT
GTCCCTGGGGCAGATGCCTAGTTTGAGGAAGTTTTGCTTCCTTCTTGAGACTTCTCTCC
TAGGTTTAATTCTCACGTCTTGTATTTCACTGCTCAGATCTAGTCTCAATACGTTCTTTTG
TGTACTGACAATGGTGGGCAATGCAGAGTGACCCGTAAAATAACAAATCAACATTGTCC
AAAGCTGCACACAAACCCTTTTGAGGCCCGTGAATGTGCCATTGTCCTCTTTGTAGCTG
GGACACACATTTCCTGCTATTACTCTCATGGAAAGGCCATGATGCTGTCAACAATTGAC
CACAAGCAGGTTTTAATTTGAAATTCCCAGAGCCAGGCCCAGCACCAGATAGGGACCA
TGCAGAGAARAGCTTTAGTGCCTCTCTGGGTCCACGAGCAAGGAAGGAACCAACGTGO
ATGAAATAAGGCAGGAGAGTGGCAGGTCCCTGCAGCCAAGGGCATGACAATCCATCAC
CACAGGCACAATGGGCATGGTGTGGAAACATCAGAGTGGGGTTTCAAGGGTAGTTAGG
AAGGTTGCGGAGTCCAAACTCTGGBAAATGTGAGAACAATCCAGGGACATGATACAGAG
CATTCTACAAACCCCAGGAGCTGGACACAGUAATTTGTGTCAATAGGCATTIGTTICTTGE
AGGAAAATGAGCCCATGGTOCAAAAATTAGTTTTAAATAAAGTTCAAGGCCTCTAACTTT
GECTTTTATAGCAACAATGCCATTICTGAATGGCAGCGAGTCAGGGAGCTGGOTCTTCO
ACGATOCACCTGGGTGTCCGGGGTCTGTCAGTCTTACCATGATTAGAATGGAGCTTCOT
SATCCACCTCCTCCTCAATCTGCTTTATTCCCAGTCTTCCCCATCTCAGTTAATGAAALT
ACCTCCTTTTAGTTTCTCAGGCCAAACACCTTGGTGCCATCATCCACCTCTCTCCTTCAC
ACCCCACATCCCOTTGTAATGTAAGCAAATCCCATGACCTCCTCCTTTAAAATATGTCAA
GAATCCAGCCATCTCACTATTTCTCCACTGCCACATCCTAATCAAAGCCACTTCTGGCO
GEECGCAGTGGCTCACGUCTGTAATCCCAGCATTTTGGCGAGGCTCAGGTGGGTAGAT
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CACTTGAAGTCAGGAGTTCGAGACCAGCCTAGAAACCAGCCATGGTGAAACCCCGTCT
CTACTAAAAATACAAAAATTAGCCAGGGGTGGTGGCACTTGCCTGTAATCCCTGCTACT
TGGGAGGCTGAGGCAGGAGAATCGCTTGAACCCTGGAGGCAGAGGTTGGAGTGAGTT
GAGATCGTGCCACTGCACTTCAGACTGGGTGACAGAGCGAGACTCTGTCACAAACAAA
CAMACAAACAAACAAACAAACAAACAGAAAAGCCACTTCATCTCTCTCCCAGGTCACTG
CTGGAGCCTCCOCTAATCATCTCTCTGCTCCCCACTTGTTCTGCCTCTCAGTCCATTCTC
AGCCTTCTGCCTTGGCTCCTACATCCTCAGAGTAAAAGCAGATGGTCTTCTAGGTACCO
ACAGGGCCCCACAATTCCCGGGCCOTGTAATCTCCCCCTCAATCACTTGGTTCCGGCO
AMACCCACTTTGTGGAGGTTGCTGGAAGATGCUAGGGTGGGAGAGAGGGGGUTATGS
GETTTTCCCTGCCTGTCACAGGTCAGGCTGOCCCTCCTCCAGAGCTGCCACAGGTGGE
AGGCAGATTCCCTACCACGCACAGAGCCTTGGGCACAGGCGTGETTICTCCATGOTTOT
TCTGTTACCGTGGTCCATGGACATTCTCATCTCCTATGGTGGTAACTGACTATTOCCTTG
TCTGTTGCCCTTGGGGGUAGAACTGAGTOCTAACTCAGTTTGGTGACCCAGTACCTAACA
AGGACCTGGTCCAGGATAAATGCTCTGTGAGCGATGGCTTTAGTTGAGGGAACCCCTCT
AAGTGCAAGGAGTCAGGAAGCTGGATTCTACCTGGCCGCACTETGTCAGGTCTCAGCA
GGCCACACGCCCTCTCTGGGCTTAGAGACCTCATTTGTAAAATGGCATAAAAAATATTA
TITTCTGAGAGTGTCTGATTTTCTTGGTCAAATTATTTCAAGGTAGTAACCTCAAGCCAG
AATATTTCCAAATATCCTGGAAATTGCTCACTTTTCTGACTCTTTCCTCCATTTCCAAATA
GCCATCAGGTTCTGCTTCATCTACGAGGTCCCCAGGCCCACCCACTAGTTCCTCATICT
GCCAGTCATCTTCTGCCCTACCCTCTTICTGTCCTCCCCTTGGCCCTCTAGCATCTACGT
TGCATCCTGCGGCTGCTTCCTCATCCAGCTGCACTGTCCAGGAAGATGGGGAGTGATG
GTTAAGAGCGGGGTGGACCTGGCCTCACCCTTTGGTCCCTGGCACTCTCTAGGGACCC
TGCTCATGCCTGCTGATAGCACTGTGGAGAGCAAAGTGTGTCACCTGCCCTTTGTCAC
CAACATAGCGACCTTCAGCCTCTGGGGAAGTGACTGAGTGGCCACATGGGTTCTGGGA
AAGCTTCCCTTGTAGCCCAGAGACCOTTGGAGGGGEGAGAGAGAAGATGTGTGGAGCA
AAGCCAAGACTGACAGTCGGGACGCAGCTGGGTTACTGGTGAGCAGAAATTCAAGGAG
GCTGCCCAGGCTGCTGAGAGGGGUCATTAGGAAAAGTCTCAGGGCAGTGGGGLGGGA
AGAGGGCATGATGGTGAGAGAGACAGAGAACTGGAGAGAGAAGTGGACGTCATAAAA
GAGAGAGGAGTGAAAGAGTTACAAAGGGTTGCAGATAACAGGACAGAATGTGGGCATA
AGGAGTGTGGGTGTGCGAGAGGGGCUCLAAGGAATCACAAAGACAGATGTCTGTAAAAG
GGCTGGGELACGCTEGCTGGGTTAGCTTGAGAAGGAAGACTGEGEAAAGTGGECTCOCG
CTCGGCCCTOTGTCCTOCCTGTAGGGTGAACTTGUCTTTGCTAACACCTTICTGTTGGAT
TGTGACTCAACTGGAGCCGCCTGGGGAAAGGGAACTCTTTGCAGATTCCCAGGACTCT
GCATAGGTTCTGGCTCACAACGGGGACCAGAAATGCATGGAAACAATAACAATAATAGT
TAATATTGACTGAGTTTTCACTGTATGGTTTGGCCTTGTACTGAARATCTTACATCCATTC
ATTTATTAATTCACACACCCATTCCTTCGTTCAAAAAATATCGATTGAGCAGCCCCTATG
TGCTGGGCACTGTTCTAAGCATCTTTATAAGTTACTTCATTAAGTTCTAACAATTTTATGA
GGGAGATGCTTTTAGTATTCCTATTTTCACATGGGGACACTGAAGCTGAGACAGGCTGA
ATGACGTGGCTAGATCTGGGGAGTGGGGAAGAGGTAGAGCTGGTTTCAAACTCCCCTG
CCTGCGATGTTTAACCACTCTCATCACTGACCCTGCCTTTCAGGCACCAGACTACCCAG
TGAATCAAAGGGACAAGGGAGTCGCCTAGAATGCAGGTGTGGCCTTGGGATGTGCTCA
GAAGGGCCAGGCTTCATCTGGGCTTAGAAGAGCTGAGGGAGGAGGAGCCCTGGGCTC
CCTCACAGAGGCAAGTGGAGGGAAATGGTGACTCTGAAGAATATTGAAAGAACTATCC
GCCAATGAGAAAAAGCUCTTACCAAATAATCAAACAATGGACAAAAGACATTCCCAAACA
GAGTGGUTGAAATGAAAAAGACAGACAATGGCAGTGTTGGCAAGGATGTGAAGCCCCT
AGAACTCTCATATACATTGGTGGGAATATGAATTGCTACAATTAACTTTGGAAAACTAGC
AGAATTTTCTAAAGCAGAACGTAGTCATATGCTGTAAAACTCCATTCCTAAGTACATGAC
CAACAGAAAAGAATACATATGTTCGCTTCAGCACCATTGTAATAACCCCAAGTTAGAAAC
GSACCAAMMATATOTATTACCAATAGAATAGACAGGTAACTTTGGTACACTCACATACATAA
AGATTATACAGAAGTGAGCATGTAAGAGCTATTICTTTATGGAACAACATTGGAGAATCT
AATAAACAAAATTTTAAACAGAAMACCTCAGGCACCTTCTATACAATTCCATTTATAAAAA
CTTCACACACAGTCATAATGAATACATTGTGTTAGATGTCAGGATAGTGATCACCTCTGEG
CETAGTCGATTCGAAAGAGGCATGTATAGAGTTTTTCGTGGGCGGGTAATCTTCTCTTACT
TTATTTGAGAGCTGTTTTTTAGCGAGGTGTTCAAATTTTAAAAATTCATCAAACTCTACAT
CTATCGATTTGTGCATCTGCTGTTATATATGCATATGTATGCTACACTTTAATAAAAAGTGT
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GTTTTTAAAAGACAAATATTGTCATTTACAGACTGCAAGAGAAATGTAAGTTTGGCTTGG
TATTTGAAAATAAATTGGTATGATTCATAACCAAAGAGAAAAATCAAATGATTATCTCAGT
TGATGCTGAAATTCAACATCCATTCATGTTTATAACTAACTATCTAAAGGGACTTCCTTAA
TCTACAAAAGTTTCTATAGAATCTACATATCTACAAAAAAGCCAACAGCAAATAGATATC
ATATTAATGGGGACAATGTTGAAAGCTTGCCTTCTGAGATCAGGAACAAGACCCGGATG
CTGTTATCTCCATATCTGTTCAACATTGTACGGAAAGTCCCATCTAGTGCAAAATCACTG
GAAAGAAAGGATAAAGCTCTCATTATTATGTTAGTGGAAACTCCCAAGTAATTAGATTTT
ATAAGTGAATTTAATAAGCTTGTCAAACAGAAGGATAAATACAAARATAGATTGTATTICT
AATACTAGCAATTATTACCAAATGAAATAAAAATTAGAAAATGAATTAAAGGATGATCTCA
CAAGCAGAATGTTGAATGAAGGAAATCAAATACAAAAGAATACATATTATATGATTCCAT
TTATATAAAATTCAGAAGTAGGCAGATCTAAGGTGTAGTGTAGAAATTATAGTAGTAGCT
AGCTTTAGGGGTTGGGAGATGGTCTGGGGTTCAGCAGAGGCATAAGCGGTTTTTGAAT
GTTAGCAGTTTTICTITGACCTCGGTGGTGGTTACATGAGTGTTCTTTGGGATAATTTGCT
CAATTGTACATTTATGTTTTATATTTCTCCATATGAGAGTTTTTTTTAACTTAAAAAAGATT
ACTTGGCCAGCTTGAGTTGGGTGGTCTCTAATGGTCAATTGGCTGCAGCTGGATCAAA
GCAGCCACATGGTTCCCATGGTAATGCCTTGCAGGGCCATAGAGTTGGAGAGTAGATG
AAGAGAGGGTGTGTCGTGTGTCTGTGTGTGTGTGTGTGTGTGTGTEGTGTGTGTGTGTET
GTTTAGGGGGAGAGCAGATGAAAGTGACTCGACATCTCATAGGGAGTTTCTCCCAAGAA
TAACAGAGATGACCCTCTCCTTITTTCTCTCTTGCTAACAAACGGGCCTCATGGAATGTAT
TGGAGAGTATTTCCTCTTTTCGGTTTTGGAAGAGGTTGTGTGGAATTGGTGATAATTATT
TAAATGTTTAGTAGAACTCGACAGTGAAACCATTTGAGTCTGAAGATTTCTTTTTTGAGA
GTTTTAAAATCATGAGCTCTGTTTCTTAATTCAGATGATCTGTTTCATATTGTGAGTTGCA
ATAGTTTGTTTTITTITGGAGAAATTGGTCAATTTCATATCAGTTGTCAAATGTATGTGTGTA
GAGATCTTTTAGTAGTCCTTGAGTTATCCTTCCATTGTCTTTAGGATCTGTTGTGATAGC
TTCTGTTTTCTTTCTITTGCTTGCTTTAGGTTTATTITACTCTCCCTTTTCTGGTTICCTTIGA
GGTGGCAGTTTAGATTACTGATATGAGGCTTTTCCTCCTCTAATGTAATCATTTGGTGCT
ACAAATTTCCCTCTGAGTACAGCTTTAGCAGCATCCCACACATTTTGATATGCTGTATTT
TCATTCTCATTAAGTTICAGTGTATTTGAAAAAAGTTTTACTTGAGGTTTCCTCTTTGACCC
ACTCATGATTTAGAAGTGTGATATTITAGTTTCTAACTGTTTGGAGATTTCTCTGCTATCTT
TITGCTAGTGATTTCTAGTTTGATTTTATTGTGATCAAAGAATAAATTTTTATGATTTCAAT
TITTAAAAAATTGTTGAGGTITGTTITATGTCCCAGGAAATGGTCTATCTTGGTAAGTATT
CTGTGGGAACTTGAAAMAGAATGCATATTCTGCTATTGTTGGGTAAAGGGCTCTATAAAT
GTTGATTCAGTTCTGCTGGTTGATCGGTGTTGTTGAATTCTTCTACACTCTTGCTAATTTG
CTGTCTGTTCTATCAGTTGTTGGTAGAGGGGTTTGAAGTCTTCAACTATAATTGTGGAGT
CTATTTCTCTTTCTAGTTCTATCAGATTTTTCTTCATGTATTTTGCAGCTCTGCTTTTTGAT
GGGTACATTTAGGATTGTTATGACTTCTAGGTGTATTGACTCTTTCATTATTACATAATGT
TTCTTTCTGCCOCTAATAATTTTCTTTCGCCCTGAATTCAACTTTATCTAATATTAATGTAG
CTCTTCCTGCTTTCTTTITTATTAATGTTTGCATGGTTTATGTTTTTCTATCATTTTACTTTC
ATGCTACCTACATTGTTATTTTTTCTAATGAGTTTCTTGTGGAAAGCTTAGAGCTGGGETT
ATGTTTTTTAATCCACTCTTCCAATCCCATTCTTTTAATTGGAGTATTTAGACTATTTACTT
ATGTAATTATTGATATGTTAGTGTTAAGCCTACCATTTTATTTTATITITTTCTCTCTGTIT
TTAGATTTTACTGTTTTCTTTTTCTCACTGTCCTGTGGGTTACTTAAACATTTTTTAGAATT
CCATTTTGATGTACCTATAGTAACTTTGAGTATATATCTTTGTATAGGTTACGTAGTGGTT
ACCGTAGGTATTACTTAGTACACACATGATTTATCACAGCCTACTGGAGTGGTATGCTG
AATAATGGACCCCAAAGATGTCCATGTCCTAATTCCTGGAATCTGTAAATATGTTAGCTT
AAATGGCAAAAGGGACTTTGCAGATGTTATTAAGATCTTGAGATGGGGACGTTCTCTGE
ATGGTCACAGTATAATCATGACAGTTCTTACAGGAGGGAGGUAAGAAGGTCAGAGTGT
CAGATGGAGATGTAAUGAGAGUCACAGAGGTGAGAATCGATCTACAGCCCAGATCCAAA
CAATGGAGTCAGCCTCTAGAAGUTGAAAAAAAATAAGGAAATGGATTCCCCCTGGAGO
CTOCAGAGGGAAAACAGCCCTACATTCTTTAGTTCACTGCTGATTTTGAAACTCTGATCT
TCAGCATTGTAAGATAATACATTTGTGCTGGTTAAACCACTACATCTATAATCTTTAGCAT
TTTAATCTGTACTTAGTGGGAGGAATAGAGAGAGATATGCCTACTCCATCTTGATCCAG
AACTGGAAGTTGGACATGCTGTTTTGAGGCGCTGGTGGAACTTCTAGGCTGAGCTGTT
CTGTTCACAGTTGAGTACACATTGCCAGAGTAGAGTAGAATAAAGTAGTTTTCAGCACA
CAGAAGGTATTAATCCAAAGGAGGAAGCGAGATTGAGGTTCTTCAGGAGCAGATTATGG
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GAGAAGAGAGGAAGGGCAAGAAAATATTCCTTGGAACCATGGTTAGCTCTGTGATICTG
AAAGTTTCCCTCAGGAAAGGGTGCACTTGGGGAGATGAGGGTCAGGAGAGTGGTCAG

AAGCTGAGGCAGGAGTCCAAGGTCATCTCCAGACCATGGAATGGAAAGGAACAGGCA

GGCGCAAGAGGCAGGATGGAGGAAGAACTGAATGCATCTGGGCCCAGATGACATGTA

GTGACTGAAAGAGAAAGGGGAATCTGTAAGGACACACATGTATTGACCTAGAGACATG

GGGAGTCTGGCCCCCGCCTTGCCAGATGAAGTGAGGAGAAGGCCACCTGGAGGGGTT
CCAGAGAGGGATGAAGAAGACAAAGGGAAGAAGCAGGAAGGATTGATTCAAGCTGAGA
CAMATTCTTTGATTGCTGAGTTTCCTTCACAAATGGGGCAACATTTAGCAACAACATTAT
TGGTTCAGAGGCATTGCTCTCCTGGACCCCAGCCCTCATACCCACAGUTTCCCCCTAATT
CCTCCAACAACACATGTTCTGGAGAGGTCAGCTTTACTCAAAAGGGUTGACCATETGG

CTGAACTTCAAGAGGATCTCTTGAGCCTGGGAGTTCGAGGCTGUTGTGAGCTATACTG

TGCCACTGCACTCCAGCCTGGGCAACAGAGCAAGAACTTCTCTCTCTCTCTCTCTCTCT
CTCTCTCACACACACACACACACACACACACACACACACACACACAATAATCTTTTOCAA
AATTGATTTTCTGGAGATTAATACCCTCTGGAGGAAGACTTTGCTTAGGATGAAGTTTTG
CTAGGTTGATCACGAAAAAGGGGCATCTTGCTCCCTGTCTCTGCTCCTTCTCTGTCCTT
CAACAGTAGCACACAGGAGGCTAAGGATGAGTGGACAGGATGCCCCCGAGAGGACTC
TGGATCAGAACTCTCTGTAGCTTGCCTGCCACATGGCCTTGGGAGGGTGTAATTTCAGT
AAAMACACACACTATAAATACCACAGCTCATGGCAGGCACCTCCTAAAGTCATATGAGT
TTGTGCTAGCTTTACTTICTGGTTTTAGCTGAATAAGAGTAGAGGAAGAAATGGGGAGGE
TAGAATCTAGAGCTGGGAGGGAGAAGGGAGGGAAGGGTGAGAAGGGAGGAGGGTCG
CTGGAAAAGACTTATGCCCAGAAAGAGCGACACAGGGAGGCCCTGGGCTGCCAAGGA
CCCTCTGGAGGCTCCAACAAGCCTCTGACTGCAAACAAAATTGGCTAACATGACAGCAT
CTCGGCCTTAAAGTGGTGCGTGTTAAAATTTGGGGGAATTGTCCCCATGGCCCCCAGC
CCOCTATATTTCTTTITGCTCATCATTGGCACTGCCCTGATACTCTCCCGGTGCCCTTGCT
GCTTACCCTTAGAAGCTGATGGGGCTGTAGGAGAGGAGACCTTTCAGTAGGAGAAGTA
GGTCCCAGCTTCTCTGCAGGCAGGTGCTGGETGCTGGEEETGATGGAGAAATCTCCT

CTTCAGCCTCTCCATCCTCAAGACACACACAGGTAGGTGCTACACAGGGLUGAGGTAGG
GGCCATCGGGTGGLCCGCTCCCTGCTCCTTTCTCCGTGTACCTTTATGCAGGGCTTGT
CCTCOTCTGOUTOCCCACACTCACCTGGTCAACAGCCUTCAGGGAGGCTCTCCACTGGEG
CCAAGCCTGOAGGTGOACCOTCGGGGATGCACAGCTAGTCAACCACAGTOCTTTCCCTC
CTGGAACTCAGAGTGAAGGCATGGGTGCAGGGACAGGTGTCAGTAGTTACAAGTACTA
TGCTAGAGGAAGCTCAGTCAGGGTCAGAGCOCCTCCCTATGEUAGGCATCCATAACCC
GTATAGACATAGGTGTTTAAGGCAGAGAGGGAAATAGAGACAGAGAGATAGAGAGGGA
GAAGGTAAGCCAAGGAGAGAGAGAGAAACAGACAGAGAAAGAGAGGAGGCAGGGATT
AGGACAGAGACACAGATGGACAGTAGGCCAGCCAGACTGTGAACACTCTAGAAAAGGC
AGGCAGCTGGGGGCAGTGTGTGCTCTCCTAGAAGGGCCATGTTGGAGAACAGACTCT

GCCACTCTCTCCTCCACTCTCAAAACTCCCCGCAGCCTCTGTCAACACTGTCTGCAAGT
AGGATGGCGACTCTCTGGGTCCATGCAGCCCCTCTCACTCGACCAGGAACTGUTGGAAG
CTGGGCTCCTTCCTGCTCAACCCTGAACCTCTGTGCCCAGCTGAGGTTTTTGCACACA

GTGGGGGCTCATGAATGTCTGCAAATATCAATGACAGCTTGTCTGTACTGAGCACTGCA
CAAGCATCTCAACATCGGGTTTTAATTCTACCCACCTCATACGGTGGATATTATTTGTGT
CTCTTTTTTACATATGGAGAAACTGAGGCTCAGATAGGT TCGAGAGACTGACCTAGGTCC
AGGGAGCTGTTTAGGGTGGAACTGGTTCAAACTTAGCCAGCCAATCCCATCTCTGAGC

TTCTAACCACATCTCTCCCCATGCCTTCCOGTCTGCCCAGCTGTCAGGTGAATAAAGGA
ATGGTGGGATGAGGAAGTCCACTACCAGAGCAGTAGTGAGGCTTGAGGACTGGTCAGA
GGAGCTGGGCATCTCTAGCCTGGAAGAGCTGGGGATGAGCAGCCTCACCCAGAGAAA
TCGGAGGAAAATCATGCCTCCTCACTCCTCTGLTCGCOCCATCTCAGGCTCCTACTGAGTG
AAGGATCCAGCTCATCTTGTCOTTGCAGGACACAGACAGCAGACACAGAGGCCTCCAG
CACAGTGAAGCCTGTGGAGCAGTCOCCTCCAGAATGUAACCTTGTAGGAGGGCAGCAC
CATGGGCCAGCAACTCAGGTACTTTCTGCOTGGAALTITCCCTGGGCCAGGGCLCTCAT
TCOTTCTGGGAAGAAATTTGCATGGCTGGCCTTGGGCCACACACATGCTCCLCTCCAGG
CCAGCACCTTCCCAGAAGGCTCTCCCCCAGGGCCTGACCTGCTGTACATTCTCAAAGG
ATATGGTGATTAGGTGCTCAGTTCAGATTCTGCCAGGAACTTCGGGGTGCTATCCCGGEC

CAGGAGAATTGAAAACTCAGAAGTCGGGGTGGGACTGGAAGCATGAGCTCATTCCACTG
CCCCTTGCCCACTGGGGAGCAAGCTCAGCAGGTCTTTGGAGAAGCCAGCCCCAGGAG
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GGCTGTCCCTGTGAGGAGAGGGCCAGAGGGCAGAGGGTCCTGCAGAGGAGGAGGGT
TAGGTGAGGGGAGGGAAGAGGAAGAGGAAGAAGAGGGCTGATCCAAGCAGACAGAAG
CTCCTTGTCTCTGTGGGGCCTTTGTAAATTGGGCAACATTTGGCAACAATACGTGTTGG
CTAATGAAGCCACTGTTTTCCTGCCTGCTGCCCTTCAGCAGATCTTCCCTCCTGATGGA
AGCTCCCAGGAGCCCAGAAACGTTCCCAGACTCTTAGGGLUCTTTGGCTGTCTTCAAAA
GGGCCAATGTGGEGCCAAATGTGAGGGUCTTTCTCTCAAGGTCATTGTCTGTGTTGGE
ATCTTGGGGGGACTTGGGTGGGTAGAGACACAGGCAGCTCTCCATCCATCTOTTTCTC
CTTCTCCCCCATTCTCTGCCCCTCTCTTCAGGGTGATCAGCAAATAAATGATCAATACTA
AGACACCAAGGUCCTAAGAAGTCACTGGATOGGGTCCOGGETGGATTTCTAGTTCTAC
TGTCCACTGGCTGTCAGACCATGAACAGGGTGCATTGOCCAAGTCCACTCAGUTEGAA
ACAGGTATAACAAGCACCTTTTGGTATTTCCAGAGCATCAGAAGCCAGCTGATGTGTGE
AAGGGGCCAGGCAGGELCTGUTTCACGGAAGGTTCAATTCTTGCCAGGTTCCCTTTGT
GUTGAGATCCCTGCGGCCTCAGTCCOTOCACCOCTCAGCTCTCAGAGGGTTCTTGGCTCA
TGGAGGAGAAAGCCCCTGGCTGTGEGCCTAATGGGAGACTCAGGGATAGCAGTTGTAT
CTCACTCACTGTGTGACCTCAGGCGACACTCAGAGTACCTGTTTTTAGAATGGAAAGAG
TGACTGTCTTAACTCACAGAGTCGTTCTTAAAGCCATGTGAAACAAMAGTCACTGACAGC
ACTATTTGGATTTTAAAATGTCATCCAAATATTAAAGATTATTATCCTATTTCTCTGCTAG
GCATGGCACAGCCACCCATACACAAACACACCCACACTAATGTGCGACACTGCATGCCA
CCAATGATGAACGTAGGCAGCTGTGTGCTGGTCAACTGGCLCTCTGGGGETGTGGAA
GGAGGAAGCCCTGATTTAGAGCATTTGCTAATTCCATGGCATAAATACATCGACTATGC
CTGATATCAAGCTGCCATCAGTTAACCCACCCCAAATCCCTAAATGTTTAACAAGTGGTT
CTCAAGTCAGCAATCTCTCACCACTGGCAGGGAAAAGATACAGGGCCCAAGGTCTCCC
ATCTGCCAAGCTATTGTCCAAGCGTGAGTTGATGTCTCAGGAAGGCCTTTTCTGCCTTA
TCCCACCTGAAGCCAGTTCTACTCAGATCTCACACTTCCTTCCCAACACTCTTCTTGGG
GTTTGAAGCTAGAGGCTCATAGAGGGCAGGGTGTGAGGTTITACTGGLTTGCAGGGAG
GACTTAGGTTGGCCAGAGACTGTTGCOCTGUTAATGGGGCTTGGGCCTGCAATTCTGTA
AAGGCTCCCTGGAGGAGTTTTGAGGGTGGEGGCAGAGCAGGGTTAGGGGGAAGGGA
GTCAGCCTCACACATOTGCCTGTTGAACACTAGCTCTTGCCACTGCATGGCAGTTTCCA
CAGCAGCTACCTTCTTITGTGCTCCTTAAACTCATGTTACTGTCTCAGCATTTGGAAACCTT
GCATTCTGCTTCCOTGCAGGCTCTTTCAGATCTGACCCAACTCOTCGUACGTTGGAGAT
GTCCCATAGACCAGTGTTGAATGCAATGGGTAAGTTAATGAGTCCATGTACACAGGCTTT
GGCATGGCUTGGCTTAGGCAGCCCTCACCUTCACTATCCTTCAGACCCAACACATTAC
AMMCAGGATCCTTTGTCCCTTTCTTAGCCTGTTCCTCTTCCTCATTTATTCATTCCTTCAA
CCGATATTGATCATCAAGTGCCTATAACATGCACAGAGCTAACTGGCCAAAGGATTTGA
GGGTGCCTCTGCGGCTCTTTGGTGGGTTTGGTGGAAAGCGGTAGGAAATATGAGAAAA
GGTTCAGGGTTGCGAGGGACTGGGTGAGTTGCATTTTCGATGCATTAAATTTAGGECGCC
TTCAGGACCTGCAAGAGTACCTTTCCAGAGGCAGATGAACACATGATGTGGAGCTCAG
GATAGAGGAGCAGGATTTTGTTAATCCTTCTTCCAACAAGAGTTCCAAGCCATGGCTGG
GTGCAATGGTTTATGCCTGTAATTCCAGCACTTTGGGAGGCCAAGGTGGGAGGATCGC
TTGGGCCCAGGAGGTCAAGGCTGCAGTGAGCTGTGATTGCACCACCACTGCATACCAG
CCTAGGTGACAGAGGGAGACCCTGTCGGTAAAAAAAAAAAAAAAAAAAAGAAAAGAAAA
GAAAAGAAAAAAAGAATTCCTGGCCAGAAAGCCAGAGGGAACTTTTGTTGTCCCTAGTG
CTCAGGTAATTGGTCACTGGGTTCATGCTCCCAAGCCTTTACTTGTTITGGTTGTTTACTT
TACAGAATGCTCTACCTGTAGAAATCCCACCCTTCCTTCAGGTACCCAGGCTAAATCTT
CCTGGAGTTCTTCTGGAGCCCTCATGATGGGTGCTGGTCATTCCTCCTCTGGGCCCTC
ACACTCACTTGCTTTATGCTGCTTGGCCTCTTCTTAGGGAGCCTCTGTGATAGAAGTGO
ATTCCTGTOACTGTCCCTCOCCCATAGTGCTGTCAGCTCCTGAGGGCAAGGACAGACT
CCTCTTCTCTGTCTCTCATGGCATCTACCAGTICTGGCATCAATGAATGAATGAATGAAT
CAATGAATGCTGTTAATAGATCAGTGAAACTTCATTGTTTTTTGGGGCAGACTCATCCOC
TACATCAGCCTCOTCTGUAAATGGCCTTGAGGGGCTGCTCTGCCTGTGTCCAGATGCT
CACATCCCTGCCOTEGEECTGGGCTGTTCCAACAGGCACAGCAGGAAAACAGTCTGC
CCTGTTGCCTACCCATGCTGCCTTCAGGGCACTCCTTAAGCTGAGCCTCTTGGTAGTG
GCCCCAGGTTCTCTGTGTTCTTGCCAACACTCETAACATACTTAAGAGGGCOCAGGGCO
CTCTGACCTCCCAGTCATCCTTTTTTAAAAT TTGGACTCAGAAAAAGAGACACGGGETTAT
CGATGTTTCTTAATTCTTTTATAATGATGAAAAGGCAAAGTCTTGTTGCCAATTTAGGTACA
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AAGATGCTTCAGCACTCCTGGGAATTAGTCAATTTTGTATTTCTTCAGTATTTTTGAAAG
AACTTATTGCAATTATTGATGATGGCAACTTTAAATGGTGCAATATCATGTTTCCAAACAA
TGAGAGACCTTGGATCTGTCACCCCAAAACCCAGCTGGTGATTCTAGCACCAAATCTCA
GACCCCAGTCTCATGGCAGGCAAGCATGATCCCTGATTAGCCTCCACCCTGTGCCTTG
GCAGGATCATGCCCAGAAATGGAGGGGCTCCCCAGCCTCCTTAATGGOCTCTCCACCT
TGGGCTGAGCCTGCTTCTCCATGGCTAGGTGCCCACTGCATGUTCACTCTTGGCAGAG
CTGGCTCCCTGGGGCATTGCCTATCTGCTCCAGGAAATGCTTTTTAGTACCAAGTAGTC
TAAGCAGAGTCAAGACCAGCTTTTCAGAATAAGCAGATTTCAGAGTCACATATTGGTCA
SACTCACCTGCCAAGAAAGGTGTTCAGGTGACCTATTATTTCCCTCACTGTTAGTACCT
THTTTCTTCACTTAGTTACCCTTTTITTTITTGGTGGGGGTTACAGAGTCTTACTCTATTG
CCCAGGUTGCAGTGCAGTGACATGATCATGGCTCACTGOCACCTTCATCTCCCAGGLET
CAMATGGTCCTCCCACTTTAGCCTCOCAAGTAGCTGGGACCATAGGTATACACCACCAT
GUTGGGCTAATTTTTIGTATTTITIGTAGAGATGGGGGTTTICCCTATGTTGCOCAGGCTA
GTCTTGAACTCCTGGGCTCAAGCGATCCTCCCATCTTGGCCTCCCAAAGTGCTGGGAT
TACAGCGCATGAGCCACTGTGCCCTGCCTAGTTACTCTTGGGCTAAGTTCACATCCATAC
ACACAGGATATTCTTTCTGAGGCCCCCAATCGTGTCCCACAGGCACCATGCTGTATGTGA
CACTCCCCTACAGATGGATGTTTAGTTTGCTTCCAACTGATTAATGGCATGCAGTGGTG
CCTGGAAACATTTGTACCTGGGGTGCTGTGTGTCATGGGAATGTATTTACGAGATGTAT
TCTTAGAAGCAGTATTICTAGCTTTTGAATTTTAAAATCTGACATTTATGGCGATTGTTAAA
ATGAGGTTACCATTTCCTACTGAATACTATCAACACCAAAAAAGAAGAAGGAGGAGATG
GAGAAAAAAAAGACAAAAAAAALAAAAAGTGGTAGGGCATCTTAGCCATAGGGCATCTT
TCTCATTGGCAAATAAGAACATGGAACCAGCCTTGGGTGGTGGCCATTCCCCTCTGAG
GTCCCTGTCTGTTTTCTGGGAGCTGTATTGTGGGTCTCAGCAGGGCAGGGAGATACCC
CATGGGCAGCTTGCCTGAGACTCTGGGCAGCCTCTCTTTICTCTGTCAGCTGTCCOTA
GGCTGCTGCTGGEEETGGTCGGEGTCATCTTTTCAACTCTCAGCTCACTGCTGAGCCAA
GGTGAAAGCAAATCCACCTGCCCTAACTGGCTCOTAGGCACCTTCAAGGTCATCTGCT
GAAGAAGATAGCAGTCTCACAGGTCAAGGCGATCTTCAAGTAAAGACCCTCTGCTCTGT
GTCCTGCCCTCTAGAAGGCACTGAGACCAGAGUTGGGACAGHGGCTCAGGGGGCTGCG
ACTCCTAGGGGCTTGCAGACTAGTGGGAGAGAAAGAACATCGCAGCAGCCAGGCAGA
ACCAGGACAGGTGAGGTGCAGGCTGGCTTICCTCTCGCAGCGCEETGTGGAGTCCTG
TCCTGCLCTCAGGGCTTTTCGGAGUCTGGATCCTCAAGGAACAAGTAGACCTGGCOGOG
GGGAGTGGGGAGGCGAAGGGGTETCTATTGGGCAACAGGGCGGGGCAAAGCCCTGAA
TAAAGGGGCGCAGGGCAGGCGLAAGTGGCAGAGCCTTCGTTTGCCAAGTCGCLCTCCA
GACCGCAGACATGAAACTTGTCTTCCTCGTCOCTGCTGTTCCTCGEGGGLCCTCGGTGAG
TGCAGGTGCCTGGGGGCGCGAGECGCCTGATGGGCEGTCTCCTGCGCCCTGTCTGOTA
GGCGCTTTGGTCCCTGTGTCCGETTGGCTGGELGCGGEETCTCTGCECCCCGOGETC
CCAGCGCCTACAGCCGGGAGGCGGCLCEEACGCEGGGCCAGTCTCTTTCCCACATG
GGGAGGAACAGGAGCTGGGCTCCTCAAGCCBGATCGGGGCACGCCTAGCTCTGCTCA
GAGCTTCTCAAAAGGCCTCCCAGGCCCCTGTCCCTTTGTGTCCCGCCTAAGGATTTGG
TCCCCATTGTATTGTGACATGCGTTTTACCTGGGAGGAAAGTGAGGCTCAGAGAGGGT
GAGCGACTAGCTCAAGGACCCTAGTCCAGATCCTAGCTCCTGCGAGGACTGTGAGACC
CCAGCAAGACCGAGCCTTTATGAGACTTAGTTTCTTCACTTAAAGAAACGGCCTAACCA
TGGGTCCACAGGGTTGTGAGGAGGAGATGGGGCATTCGCACACCTTCCGTGGCAGAG
GGTTGTGGAGGGGTGUGGTGCTCCTGATGGAACCCTGTGTCAGAGGGTTTGAGAGGE
AAATGTCAGCCAAACAGAAGGAAGGAGTAGAAGGAAGGAAACAATTGTCAGTTCCATAA
CCAAAGTAATTTCTCGGGTGCTCAGAGGGCACTCCOCAGCGUTGCACATTAGTGACCT
AAATGCGTGAGTGCGGAGCTCOCTGCAGCACCGGEAGGEGAAGGTCCOCAGGCLGCA
GCAGAAAGGGCTGTGATGGGCATCAGGACCTAGGCAGTGEEAGGGGCATAGTGAAAG
CCCAGGTGTCACACCTCCCCAGCCCAGTGCAGCCTOCACTTGTCTTACGGCATCTACC
TAAGGCTGGGAGCTTCOTGGATGGAAGAGGTGGUEETGGATAGAGAGCAGCAGTGEE
AGCCCAAACCCATCCTTGTCCCTGCOCTTCTGGTCTCCTGCTCCAAATTCCTTCCLCATG
GETGTTGGTCATCCTTCTCTTCTCTAAGACAGATTGGGACTGGCCAGGACCCGACTGTT
CTCTTCCCCTCAAGCTCCOCTGGOGAGTGGCCTGTTGCACAGGGTTAGGGCCACCTGE
CAGGGGCAGGAGAGGAAGGAAGCCTTGCCTTCCTGGAAGTGGTCATGGGCTGTGGTC
CAGGATTCTGGCTCAGAGTTGCACCACTGGGTTTTATATTCACTTGGATCTTTAGTTGTT
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TTGGCGCCTACTGAGGTCTGAAGTTTGAATCCTGCAGTCAATTIGGGATGGTGGCTTGTA
CCCCAAAGTGCCATTGCAACCCTTGTCCTTCCTGAGGAAAGGGTGGCAGTTGCCCTGT
GGAATTCCTGCCCTGCTCCCCGTGGGTGTCCAGGCTGACAGAAGTTGGGTGAGTGGEG
GCCAGCTGGATCTAAGCCGTGTGAGCATTGGGTGGAGGAGTCTGTCTGCTTAGCCCTG
GAGCCATGGGCTGGGAGGCACTCATGAGGTTTCCCATCAGTCTGAGCAGTCTGCTTGG
GCCCTATCATGAGCTGTGTGGGTAGGTGGGGAGAGTAACTCCTGTCCTGGCCCCTGCO
TTGGAGGCCAGCGCACTGCATGTCTGCCCAGAATGTGTGTTTTGGCCAGTGTCCAGCC
AGGTCCAGTGGGCAGCATCTGAGTGCCTGACACTGAATACAAGTGTGGGGTTGAAGAT
TTTGGAGGGGCCAGACCTAGACCTGCTTCAGGGGGTCACATAGCTCCAGAGTUTGGGA
GETAAGAGUTTGTGGGTCACACAGCTCCAGAGCTGGGAGGTAAGAGCGTGGAGACTT
CACCTGGTGTTTGGGGGGCTGGGBACTGGGAATCCTGGAAGGBAGCTCAGCGGTCCT
TTAGTCACTCTGGTTCAGCTCCTCTTAGGGGAAGAAATGAACTCTGOCCACAGGTTCCO
STCATTGOTCAGCCCCCACCTCCGGUTTGAGGCATGGTCTTCCATTTTACTCTCTCCOT
TCACCCCCAGAACCCACCCATTACCAAGCTGATTTCTGATACCAGCTCCCTGCCCCCTT
CTCTGTTCTCAGTGCTGTCCCCTCTCTCCACTCAGACTAGCCCTTCCCTGGTGCCTTCG
TTGGCCACAGCTTCTCTGCCTGTTCCCAGGTCTCAGTTCACTCTGCCCCTGCCCTAGG
CAGAGTCTCCCGTCAGTCACAGCTTCACTGCATCCTGAATAAGACCTCCCTGGATCAG
CATTGGAGACTTTCCAGGATCTGACCCAGACCCTTTTCTAGCCCCATCTCCAACCTGTC
TCTAACTTTGCCAACCTAAATAGGCAGGCTAGCCCAGTGGTAAGAGTAGGGGAGTTTA
GTGCCTGACTGCTTAGGTTGGAGTCCTAGATCCAACACTTACTTATTAGCTATGGGAAC
TTCCACAAGCCACATAACTAGTTAAAGCCATAGCTCCCTCCCOCTGGAGAATGGAGAGET
TGGCAGAATTCACAATACAGAGGAGCTGTGGCAACTAATGGAGACACGTATGTCTCCAT
TAGCTGGTATTTGTTTIGGTATTTIGTTCTCTTTTAACACATCCACCATTCTTAGCTTCCTCT
ITTTGGATTTTTGCCTCTCCAGTGAGAAGTGAAATCTGGTCOTGTCCGUTTACACATTCC
TTGOGTGACACACAGTGCTGTTTGTACAGCAGGCATCCAGTTAATGCTCACTGGGTCAC
AAATGGCTGCATCTGATTGOGGETTAATTCTCAGTGTGGGATAGTICTATAAAGGCTTCCA
AGGCAAGATTATATTCCOTGGGATTTCCCCGGGATGAGGGTGGATGAAGGGGGAGTAT
GGCAGCTAGGTGTCCCCAAACCTCTGCAGACTCAGCCAGGGAGCTACAGGCCTCTTIGC
CCACCCAAGGGCCATGGGTEGUTCTCGCCATAAGGGGATGGCTCAGAAATAGGAGAC
AGCAGAGGUTGAACATTCTACCCCATAGCACATCCAAAGGGCAGAGGGCTTTTACAAC
TGTGTGTTTATITIGTITTTTTIGTTTGTTTGTITTTTGTTTTAGTTTTTGGTAACAGCTTTA
CTGAGGTACATTTTCCATATCATAAAAAATCACCTATTTGCGTACAATTCAATGAGTTTCA
GTAACCTTACCGAGTGTGCAACTATCACCATAAATCTGTTTTAGAACACTTTTATCCCCC
CCAGTAAAGGTCCOCTCATGCCTGTTTATAGTTAATCCTCATTTCTACCCCAGCATCAGAC
AACCACTAATCTATTTTCTTGTCTCCATAAATTTGCCTTTTCTGGACATTTCATTCAAATG
GAATCATACAGCATGTGGTCTCTTGTGTCTGEGCTTCCTTCACTGAGCATAACTGAGGCT
CGTTCATGTTGTGGGGCATGCCAGTAGTTCTTTTCACTCGCTCAGTAATATTCCATTGAAT
GGATGTACATTCACCAGTTATTGGACATTTAGGTTGTTTCCAGTTTTCTACTATTCTAAAT
AACACTGCTATGAATATTICATGCACAAGCATTTATGTATGATAGGTTCTTATAATATTICT
TCTGGCTATATGCCTAGAAGTGCAATTGTTGGGTCCTATTGGAACTCTGTGCTTCACATT
TTGAGAAGCTGCCAACCTGTTTTACAAAGTGGCTGGTCATTTTACATTCTCAGCAATGTA
TGAGGGTTTCCACTTCTCCACATCCTCATCGATATGTGTCATTGTCTGTTTTAGCTATTA
TAACCTGTICAGTGGCTGTGAAATGATATTTCGTTGCATTTTCAATTTGCATTTTTGACTA
ATGATATTGAGCACTTTTCATGTGCTTATTGTCCATTCATATATCTTCTTTGGTAAAATGT
CTGTTCTTATCATTTACCCGTCATGTACTAAATCOTTTTTGATGTTATACTATCTAGCATT
ATGTTCTTAATTTCATTTTTAGATTGTTCTGTGCTGTATGCAAAAATATGATCAATTTTTGT
ATATTGATCTTIGTATCCTGTGGCCTGGCTGTACTTGTTTATTAATTCTAATAGTACTTTGT
AGATTCTTCAGTATTTITCTACATAGAAGATCATGTTATCTGAAAGTAAAGTCAGTTTTACT
TCTTTCTTTOCAATATGGGTGTCTCATTTCTTITCTTGCCTTATTGCTGTGACTAGAATCT
CTAGTACTGTTGAATAGAAGAGTTGAGTGTGGACACTCTCTCATCATTCCTGATCTTAG
CTGGAAAGCAGTCAGTCTTTCACCATTTTAGTATGATGTTCATTGCAGGTTTTTTGTGGA
TGCCTTTTATCAGGCAACCAGGTGAGTAAATTCAATGCATCTTCCTCOCTAATTACATGG
ATTTCGAGCAACAAAAGCAGGCTCAAAAGAAGAACCAGTATTTCGAGCAAAAAAAGCAGGC
TCAACAGGAGCACCAGTCTTTCTGTGCAGAGTGAATGGTGGTAGCTCAGGCACACCAA
CCAACTGATTTGTCCCCATTGACACTCGACTTACCATTTACCTCAGCTACCAACCGACTCA
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GGTATATTTTCCCCTGTTCTCTTIGGCATTCCCTGGGAAGAGATTTATGCACAAAACAATC
TAGAGAGACGTGGATTCTCAGCTGGGCTCTGCACTGCTGAGTGGCGAGTCACTCAGCC
TCCTTAGGAGCCAATTTCCACATCAGTAAAACAGGAGCAATGACTCCTTTCCTGCCTAC
CTTCCAGGTTCAAAGTGGGCAAAGCTGGTAGAAGAATTCCATAACTGATCTGGGGGAT
CACCATCATTTTTTAAGTGGTAGGAAACATGTCAAAGTCATAGGAATGAAAATAATCTAG
AGGGACTTTCTCCTTTAATTTATTGAGAACCACAGACCTCTAGCCAATGCAGAGATCCTA
TTAGTCCAGCAAGATGCCTCCACTTGTGGAGAATGGCTGGACATAGCCATGAAATGGA
GAGGGAAGGAGGGCAGCCGAGAGAGAGGGAGGAGTCTGGAAAACTCCATCAGAGGE
TGCGETGGTCACGUCCTCAGTCAGTGGTTGAATCCTTACTCCTTGGCCCCTCTCTCOC
AGGACTGTGTCTGGUTGGUCGTAGGAGGAGTGTICAGTGGTGCGULGTATCCCAALTC
CGAGGCCACAAAATGCTTCCAATGGCAAAGGAATATCAGAAAAGTGCGTGGCCCTCCT
GSTCAGCTGCATAAGAGAGACTCCOCCATOCAGTGTATCCAGGCCATTGUGGTGAGTC
AATGCOGGGETGTTGEGTTGGGACCAAGCTGAATGGAAGGCAGAGAGAAATGGAAAAAGA
TAGAACACGAGCTCTCCTTACTTCCTCTGCTTCACCTGTTGGGCAACGAAGTGGGEGAG
CCGTCCTCTCTCACAGGGAACTGTGCTATTTTCAGAGCAGAAAGGBAAGGAGCTTAAGTC
AAGAGACCATGTGTGAGGAACCTGGAGCCTCCACATAAACTATAATAACAACTGTTATT
CATTAATAACAACTGTTCCAAAATGAAATGTAATCAGTTGTATTTGATGAATACATAGGAT
CAGCAAAAAGCAAAGTTACTCAGAGAGGGAAATCCTCCAAAAGAGTCATGACCTCTAAA
CCCTGTGAGAAAGAAGCTTGTCCTGGTCACCGTTGCCACATCACATGGCTGGGGCAGG
GCCTGCCAGGGTGCTGGGTGTTAGAAAGACTTTITGTCCAAGACACTTTCAGAGAGAGA
GAAAAGGGTATCATGACTTGTATATGATTTCTGATTCCTTTTATTTT TTGAGATGTAAGAT
CTACTGAAATGATTTITTACTCATTCATTCAACAAATATATTCTGTGTACCTGCCATGTGCC
ATAATCATGTGTACTCAACTCCAGCAGAGTGAATAATTTGCATAAAAGTTCCCGAGGCA
ACTTCATAGGATTATCTTATAAATACAATGGAGTTATTAGAATAGCACTTAGGGAAAAAT
CTAGTTTAATCAATGTTTTAGGCTATTATTTTACAACTATTACCTGCATACAAACAGTACC
AGTGGCTGGGCGECGETGGCTCACGCCCGTAATTTCAGCACTTTIGGAGGCCGAGGTGE
GAGGATCACCTGAGGTCAGTAGTTCAAAACCAGGATGGCCAACATGGTGAAACCCTGC
CTCTACTAAAAATACAAALMATTAGCTGGGTGTGGTGGCACATGCCTGTATTCCCAGCTA
CTTACAAGGCTGAGGCAGCGAGAATCACTTGAACCCGGGAGGGEEAGGTTGCAGTGAG
CCAAGATCATGCTATTGCACTCCAGCCTGGGCGACAAGAGCGAGACTCCATCTCAAAA
AACAAAMAAACAAAAACAAAAAACCAGCACCAGCATCTCTTGCTTGTTITAAAATGCAGATT
CCTAGGCTCTATTCTAACCTACTOCAATCTGAATATATGTGAAAGAAGCCACAAAATCTGC
CTTTTAAAATAAGATCCTGTCCAAGGCCATACCACGCTGAACGCGTCTGATCTCGTCTG
ATCTCGGAAAATAAGATCCCTGTTTGAAATCAGTACTACATACCATTCATTCAAATAAAG
TTGAGATAGATTAAATGGTTAAAAATAAAACTTGTATTATTGAAAAACTAGGGGGCAGGT
TAACTAGCAGAACTGTAGAGGAAATAGAAATCTCTTAAATGATGATCTAAATCACGAAAC
AMACAGATATTCTAAAATACAGAAAATGTAATTCATAGCCCATAGAAAATATTTAAATAAA
AMAATTAGAAAGCGACTGGAATGAATGAATATGCGCCAGCTCTGACACATGATTACTATTT
ACACTCTATAAAAGAATAACTCAAGGCCGGGCGTGGTGGCTCACATCTGTAATCCCAGC
ACTTTGGGAGGTCAAGGCAGGTGGATCACGAGGTCAGGAGATCAAGACCATCCTGGCT
AAGATGGTGAAACCCCATCTCTACTAAACATACAAAAAAAAAAAAATTAGCCAGGCATG
GTGGCACACGCCTGTAGTCCCAGCTACTCAGGAGGCTGAGGCAAGAGAATCGCTTTAA
CCCGGGAGGTGGAGGTTGCAGTGAGUTGAGATGGTACCACTGCACTCCAGCCTGGGT
GACTCCGCTCGAAAAAATAAATAAATAAAAGAATAACCCAAATTGGAAAAAATGTAGAAT
CATAGAAGAAAAATGATATGAACAGAGT TACCAGTAAGAGGGAATTCATAATTAATAAAA
AATACTTGTGAGATGTTCCCCTTACTAATCAGACCTGAGCGATTTGTTAGTACTCACATT
TTCTATAGTAATAACAGCTAATAGAATGATAGCCTGCCOTGCTGGTGATTCAAGAGTGA
AGCTGGTCCTCACGGTCAGCGLCCATTCTGAATTGGTATTATAAGTCTTCTGGAAGCAGA
ATGGCAACGGCAGCCCGGGTCACAGGGGGAAADGTGCTCCTCATCTGGGGGATTCCA
CCCTCAGCTGUCTACCCAAGGACACAAGTGGTCACAAGGAAAAACACTGAGGATAAAG
ATATTCATGAAAATACAGTCTTCACAGGAAACAGTTAGAAATAAACTTAAATGCTAAACA
TTGGGGGAAATTATTCAATACACGCATAGAACACCCACATTATCGAGAAAACATTATGCTGT
CTACAAAATCAGTAAAGGCTCTGCAGAACGTTAGAAAATGTATCCAGTTTTAGAGGAATAA
GCAGTCCACAAAATATGATGTATCCCAGGGGTCCCCACCACCTGCGCCACGGACTGGTA
CCGGTTGATGCGCCTCETTAGGAACTAGACCTCAGACCAGGAGGTGAGCAGAGGGCCAG
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TGAGCATGACTGCCTGAGCTCCACCTCCTGTCAGATCAGCGGUGGCATTAGATTCTCA
TAGGAGTGTGAACCCTAGTGTGAACTGTGCATGCGAGGGATCTAGGTTGCACTCCCTA
TGAGAATCCAATGCCTGATGATCAGAGGTGGAACGGTTTCATCCCAAAACCATTCCCCA
TCTGTCTGTGGAAAAATTACATTCCCTGAAACTGGTCCTTGGTGGCAAAALAAGTTGGGG
ACCACTAAACTATCCCACATTGCAAACCAAAGAAATATGTAATCATGTGGGBAAGCAATGT
GOCTGAAGCGGAGGAACATGGTTTCTTATGAAAATTTTAGGATAGCTTAATAACTATATTT
TCTATCCAATAAAACAGAACTTAAAAGAAATGAATATAGAGCAAAAATAGAAAGTATCTA
GAACAAACGACTTCAAATATAGATGACTGTGAGGGGTGTGATCGGGAGAGTGACACAG
GUAGGCAGAGGAGAAAGAGGGCAGGCGCCAGTOTCAGGACTTAGAGGGLTGGTGCTC
ACTGTCCCAAAATDAGGGGTCCTTGGUTCTCACCATCTCTCATAGGAAGTGAGGGGACA
GCATGGAAAGCGGACCCCTTITGACGACCCTTCCAGCCATGGAGACTTITTGAGGTCCT
CAAGTCCCACTTGCTGGGTTTGGGTGAGTTTTCTGCTGAAGCCAGTCTGGCCTCTTTAC
TTTCAGGAAAACAGGGCLCGATECTGTCGACCCTTGATGGTGGTTTCATATACGAGGCAG
GCCTGGCCCCCTACAAACTGECGACCTETAGCGGCGGAAGTCTACGGGACCGAAAGAC
GTGAGTTCTGCCTGGGGACCCAGAGGCCACGGTGGCCTCAGCCTGTGLCCTGAGLTG
TCGTGGATTAAGACTGGGGGAACATGTGCGAGGTGGAGTCTGGGTCACATCACACATGTA
GEGAATGGAGTCGCTGGGCTCTGGGCCAGATGAAGGCCGTTCCTCCTGACGCTGACC
CACCGAGAGGAGGACACACGTGAGCTGTCGAGGAAACTGCAGCACAGCATTCCCCCTTCO
CACCGGAGACTTTTCAGGATGGGTTGTTTTTGTCCCTCTTGTCCAGGCTAAGAACTTTC
AATTCTGTCTGCCCCTTTGCAGAGCCACGAACTCACTATTATGCCGTGGCTGTGGTGAA
GAAGGGCGGCAGCTTTCAGCTGAACGAACTGCAAGGTCTGAAGTCCTGCCACACAGG
CCTTCGCAGGACCGCTGGATGGAATGTCCCTATAGGGACACTTCGTCCATTCTTGAATT
GGACGGGTCCACCTGAGCCCATTGAGGCAGGTAAGATGGCTGGGGGATAGTGAGTGG
CCTCAGGCAGGGGGCTCTATTCCAGTTGTAAGCACAGGCCACACAGATCATGCAGGTG
AAAGTGTGGGATGAATCAAGGTGGGGEGTGAGGCTGGCCAGCTTGTAACATCCTGCTGEG
CAGGATCCGTTACCCTAGCAGCCCTTGGGAGGCACAGCTGAGTCTGCTCTCGGCAGA
GGTGCATGTCTCGAGUTCCCAGOCCCATGACAGAGTCTCTCCTGCAGGGGTGGAGGA
AGGGGCCTTGCCCACGGAGACCTCAGGATGGGAGGTGTAACCTGCTGTGACCAGGGC
TGGUTCACACTCTGTGGTCCACTTCTCTGTGTT TAACAGCTGTGGUCAGGTTCTTCTCA
GCCAGCTGTGTTCCOCGETGCAGATAAAGGACAGTTCCCCAACCTETGTCGCCTGTGTG
CGGGGATCAGGGGAAAACAAATGTGCCTTCTCCTCOCAGGAACCGTACTTCAGCTACTC
TGGTGCCTTCAAGTGAGTGACCOTGTCCCCTTCTCGTCAGTGGCCAAGTGTCCCTIGE
CCTCAGGCCGGGAGGCCTTTTCTCTGGCCCCACATAGAGCCCAGCCTGCTCTTGGGE
ACGAGAGCAGGTCTGTTCTCCTACTGCTGTETGTCCAAAGACAGTGCAGGCCTGCCCA
GTGTGTGTTCCCCTCCAGCCTTCCBGGECCCAACTGTGCCCCCAACTTCTCACCAGCCC
CACGGGCAGTCACTGTGGCTGETGGGCCCTCCTGTTACCTCAGAGAGCCCTGAATCCAA
CTTGGCTGCCCTGTTGTCCTGGGTTCCTCATACTAATTTCTGCCGCCTGCCTAACCACA
GCAGGACTGAAGGCATCTTGTCATCAGATGTCCAGTCCTGECTCCTGGTTGGGCAGGA
CCGCTGCAGTGTCCAGGCTGATGTCCTTCTGCCCACCTGGGCCTCTCCCCGTGGCTGA
AGGACAGTGAGCAATGCCTGATTCGCCCCCATCCTCTCTGCCCCCACGCGGAGGCTGA
GCTCCCCCTTTTCCCATTCTGTCTGCTGGCACTAGCGTATTTTITGCAGAGGGAGGCCTC
CACACTTCCCCACTGGCCAGGGCACACCTGCACACTCAGTCCTGAGGAAAACAGCCAC
ATGAACAGTGATGCTAAGGCTTTACCCTCTTGGGTAGAGGCTTCAAAACTCTCCTTTATA
TAGAAAAAAGTTTTGTCCTCTTAGCCCTCAAAGCAGAAGATGGGGGCCTCTGGCTAGCA
CCTGAGTCATTCTICAGTATCTACCTGGAGGGGGUCCCTACCTTCCCAGCTGGGATGC
CCCAAAGCTTCAGAGUCCTGCCCTGCAGGGAGTAGAAACCCATAGATGCTGAGTGLCA
GEGECTACTGTTCCACAGGGAGGGGCTGGGBAGGGCTGCCTGTGCTTACCOCTGATGG
TITCTCTTTICACAGGTGTCTGAGAGACGEGGUTGGAGACGTGGCTTTTATCAGAGAGA
GCACAGTGTTTGGTAAGAGCAGGGTAATGAGCCGTGGGTACTGACCCCTTTTATOTTAC
TTGATCATGACTCTGACCTTTCAGCTAATTAGATTCCTAAGTTCATGGCAGACCATITTO
AAGATTOCTACAGGGCACAGCTCTGATTTTATGATCTTTCATATTTTAAATGATCAGTTTT
CTTCAAACCTCCTGTGCCTACTGCCTTTCTCTTCCCCTCATAGACACCCATGCCTAGGT
GCTTGGCAATGCGTCCTCCAGTCCTCCAAGACACATGTGCTCATCGCAGAACAGATTGT
GCTGGTTTGTCTTTCCGGTTTCTGGGTTCATAGAGGTTTTAGTGAGCATTAGAAATCCT
GCTACTTGGGTTTTCTGCTCAGCATTTTIGTTTTAGAGGTTTATCGGTATTGTTGTATACA
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TGTCTAGCTCAGGGGTCCTAACAGTTGAGGAGTGTTICCGTGGAATACATCCACCTTTTA
CTTCTCTGTCACCATAGTGATGGACAGAGGTTGTGCTCTCTTTTCCTCTACCACATGCA
GCCACACGACTGATACCTTCACCTGTGTTCCTTACTTACGTGCTGGACAGCGTCCCTCC
TGGACTTATAATAAAGCAGTTGATGAGTATGTAGAGGCTAAACACACTGCACCCAGGAC
TAGTGGACATAAGCTCACTACATTTCATGCAAGACCAATAGAGACAGGGCTACTATATT
CCACCCAGGGCCACTAGAGAAAGTGACAGACACCCACATTCACTCAGGACCATCAGAG
ACACACCCCACATCCACCCAGGACCACCAGAGAAAGAGACAACACCCACATTCACCTA
GGACCATCAGAGACAGACCCCGCATTCATCAGAGGCCACCAGAAACAGACCTCCACAT
GCACCCAGGGCCACCAGAGACAGACCOCACATGCACCCAGCATCACCAAGCTGCTGT
CTGGAATGACACTCTGCAAGTGTTCTAATTTCOCCACAACTTCAGTTAGAAGTATTTTTG
ACTTTCATACTTTTTGTCCGAATGATGGTTGTAATGCAATAGATAGTTCGTTTTATITTTA
ATTTTCATTTCTCTGACAGCTGGTGAGTTTGATCATTTCAACATATTITGCTAGCCGTITG
GECTTCCCTTTCTTATITTIGTGACATTITGACTACTTTTTAAATTGAGTTTCACACCTTGTT
TCTGCATGATTTTGATTCAAGGACAGAAGTTCCTTCTATCTAGGTATCAAACTATTGCTG
ATTTTAAACTTTAGTAAAACCTCTTCTCAGTCAAAAATCTGACAACGGTAGTCTCTGTTG
ATCAAAAATCCTTGATATTGATAAGGTCAAATCCACAAGCCTCACCTTGTTGGTTTGTAG
TTTTGAGATATTTCAAAGATGCCCTTCTTCACACCCAAATCATAATTATTTCCTAAAATAA
CGATTTGAAGATCCCCTTCCTCATCTATTTATATGTGCTCTACCTAGAAAGTCAGATATAG
ATTTGGCTTTAGCATTTTATCCCCTTTACAGTGAGGCAATTTACCTTACAATAAAAAAAGT
ATATTTTTTCTGCCATATGTGAAGCCAATTCTACACCAAGTTTGTATATATCCAAGTGGA
CCAGTTTCTGAGCTATTTTATTITCATTIGGTGTATTTGCATTTTITTCTGCTTTTGTTACTGT
GGCTTACCAATGGGTCTTACTATCTGGTGGAGAGAAAGAGAGAGAGCCAGTGAGAGGA
AGAGAGAGAGAATGAGAGAGAGCTCCCTCTCCCCTCTCACTTTATTATTICCTTTITCAAAT
ATACTCAGCTAAAACTTCAGAATTATTTTGTTGAATTTCTGGAAAAAATCATACTTTAATT
TTGATTCGAATTGTACTGAATTTAAATTGTTCCATGAAAAATCAGCATATTTATAACATTA
AGTTGTCCAGTCCATGGTGATGCTAAATCTCCCCCATTTGATCACACCTCTITITAGTTT
CTTTGATAGAACTAAAATTTTTCCTTTGTGGGTCTGATGTGTICTTTGTGGGAGGCUTAATT
ATTAGCTACTTAATGGTTTTAGTTGCTATTGTAACATCTTATAGTCCATATTGGTTTCTAT
TTEGTTATTGTTAATGAGGATAACATCTGATTTTTGTAGGTTGCTCTTATAACTTGTTACT
CCTCTGAGTAGTTTTATTAGTITCTGTTGGTTTCATTGGTTTITTGTAGATGACGATATCA
TCTTTTTAAATAAGAGTGTGTCTITITCCTTICCAGTGTTTATATCTCACATTITCTTTTGTAA
ATTGTGTGATCTGGATATCTAGAATTGTGCTGGCATTGTAACAGTGGGCATCCTTGCCT
TGTTCCTGATTTTGCGGTGAATGTCTACATTTTCTTCTTTTAGTAAGGTTTTTGCTGTAGA
TTAATGGCATTTATCAAGCCAATAACTTATGGCCAGGCGTGGTETCTCACCCCTGTAAT
CCCAGCACTTTGGGAGACTGAGGCGGETGGATCACATCGAGGTCAGGAGTTCGAGALC
AGCCTGGCCAACATGGTGAAACCCCATCTCTATTAAAAATACAAAAATTAGCTGGGCCT
GGTGGCGTCGCGCTTGTGGTCCCAGCTACTTGGGAGGCTGAGGCAAGAGAATCTCTTGA
CTCCAGGAGATGGAGGATGCAGTCGAGCTGAGATCGCACCACTGCATTCCAGGCTGGG
CAACAGAGTGAGACTCCGTCTCAAAACAAACAAAAAAACTTITACCGATTCTATCTATTAC
TATTTTTCTGAGGCTGAAAAAAAAACCACACACAAATAGATGTTGAACACATAAACAATC
GTTCTGCATCTATTAAGATGAAGACGATCTCATGGTTTTCTGCCATTAAATGCAGATTAC
TTTAGTTTTTT TGATGTTCAGCCATTCTTTTGTTAATGGAATACACTGGTAAACCTTCATT
CCAATCTATTAGCTITTTAAATACTCTGTGAGATTGAGTTAGTTAGTACGTTATT TACAAA
THTTGCATTTATGTTCGTAAGTAAAATAAACTTTTAATTCTTCCCTCCTATACTTTTICTGA
TIHTTGACATCAAGGTTGTACTAATCTCATAAAATGACTCGGGCAAGATTTITTTCACTTTA
CACATTCTGAAGCAACTTATATATGATATTCCACATTTGCCTGAACTCATTCATAAAACCA
TICTTCCCOCTTCTTTTGATATACTCAGTGTTGGAAAGTGTCTCACCTTCCTGOCTTATTC
CCTGCCTTGTTAACATTTTTGTCATTTTTATTCTTCOCAGAGATGTGAGTAAGGGAGCAA
CCCTTGGTGGCOCCCTGAGCTTGTCTCTGCAAAGTCGACTTTTCCAGGCAGAGATELCG
CAGAAACAGACGGGTOTGOTITGGCCTCTCTGGCCTGCCAGGCAGCAGCTGCACGGE
AACCCCAGGGTGGUCTAAGTGATTTAGGATGAGGATCACACCTCGGCTGCCOCCTGAG
GCTTTTGGGGCACTACCTTTACCTTTCTGAGTGTTCTGCGAGCAAACCCCTGCCTTTCTG
ACCCTCAGTTTTGTCAGCTATCTCCCCAAGCTCAAAATTCTATAGGGAGAAGGGGAACT
ATAGCTCCGAGGTTACTGCTGGAGTCGGCTTATCTAGACTCCCTCCCACCTCACCTTCCC
TGCAGAGGACCTGTCAGACGAGGCTCGAAAGGGACGAGTATGAGTTACTCTGCCCAGAC
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AACACTCGGAAGCCAGTGGACAAGTTCAAAGACTGCCATCTGGCCCGGGTCCCTTCTC
ATGCCGTTGTGGCACGAAGTGTGAATGGCAAGGAGGATGCCATCTGGAATCTTCTCCG
CCAGGCACAGGTATCTTCACCCACGGTCCTCCCCACTTGCTTGGATATGGGGGGCAGG
GAGCAAGGTTTCTTACTTCCCTGACTTCTGCCACTCCAGAAGTCCTGTAGCTTTGCTGC
AGGATAGCACACTAATGCATTGGGCTGCTTGCCCAGGUTGTACTGTGGACAGLAGAAG
CAATGAAACTCTTCTGTCACACGGGCTGACAGCGTICTTATGATGGGAGCAGAAGCAGG
GGGTGGTCGATGCAATCTTCTCAGGGOCCTAAGGTGCTTGGACCTCAGCAACTCTTCA
AAGAATGAGCCATAGCTGAGCTTGGGTCTCCGAGATGGUACAAGTCCCTCTGCAGGAG
GETCTCAACCGAGGCTCCTGCTCTCAGTTAGAATGATCCCAAAGCTCCAGATACTCTTT
THTAACATCATTTTITTGTTTCCTCOCTATTTACCATTGACACCATAATTICTATTTTTTICTT
AATTAGGAAAMAGTTTGGAAAGGACAAGTCACCGAAATTCCAGCTOTTTGGCTCCOCTAG
TGGGCAGAAAGATCTGUTGTTCAAGGACTCTGOCATTGGGTTITCGAGGGTGCCCCCG
AGGATAGATTCTGGGUTCTACCTTGGOTCCGGCTACTTCACTGCCATCCAGAATTTGAG
CAAAAGTGAGTGAGCCCAGGAGGGTCCTGAGGTCCGCCTGGTGTGGTCTTCTACTTCC
CAGCAGGTGGCCCTACTTTGTGGCGGTCACTCCTTTTCCCAGACACTGTGGBGGETCATC
CTGGAGGTTTGATGCAGGTGTGAGTGTCTTCTGTCCGATTAGGTCAGGTGTCTCTAAAAG
AATAGTCTGGCCACCTGATCAGTGCACGTCAGGCTCCCCAGGCCTGGCAGAAAAATCA
GTTTGCCTCCTATTAAGTGAGAAACATGAACATGAACAAAGATAGCCAGGACCCCTCCT
GGATGAATCCGGGGGCCTGGATTTACCCACACTTCCCAGGCCCAGACCTTGAACTTAG
TTGGGGACACCATGGTGGGGGAACTCAGCTATGGCTCCTTCTCTACTGGGGGGCTGE
GGEGETGGGAGTCTGGGGGAACCCAGAGGCTGCACCGTAGTTATTIGGTGGTGATTGCAG
GCGTTAGGGGAAGTCAGGGTTGGGCTCAAGGTCCCCTAGGCCATCTCTTGGGACTGTC
ACTGGTCTCTGGGTCATGGAGCGTTTATCCTCAGAGACAGAGACAATAGGCGCCTCCT
GACTCTAAAGATTAATGGATAGATTAGAAGCCAGGGAACTTCTCCAAAGGAACAGAAGT
GGGAAACACAGGGAGCTCTGTGGACCTGAAGAAGGGGCTTGGAGCTGAGAAGTGGAG
GAGGAGAGGGTATGGGTCCACATGTCCACACATGTACTGTAGCTCCTGTTCCAGGGAG
AGTCTGGGCAGGACCCTGGUTCTGGGEGAGGTTGGACAACCTGGCAAAGCTCAGGTTG
CCCAGCCACCTGCGGTCTTCCCTCTGGCAGGTGAGGAGGAAGTGGCTGCCLGGCGTG
CGCGEETCGTGTEETEGTGCGGTGEEUGAGCAGGAGCTGCGLCAAGTGTAACCAGTGEG
AGTGGCTTGAGCGAAGGCAGCGTGACCTGCTCCTCGGCCTCCACCACABAGGATTGE
ATCGCCCTGGTGUTGGTAGGGAGCTCCATCACAGGGGCGEGELGGTGGECOCGETEE
AAGACCTAGGGCCTGGGCATCTEOTTAAAGTGAAGTCAACAGTCAAAGAGGCCACGGG
GGCCTGGGTGAGGCAGGGATGCCTGGAGAGGTGTGCTCAGGGCCAGAAAGCATTTTA
GTTTCAAAAAGCAGTTTACTCETGGGTTTCCCACTCCTCTGGTTATAAGAACAACTCAGG
ATTATTATAAGGAATTTGGAAAATATGGAAAGGTATTATGTTAAAACAAAACAACAACAAA
CCCCCCAAACCACCTGTGATCTCACACAGAGGGACAGACATCGTTAAGTCTGGCTAA
TTCTCCATTCCAGTATTTCTCTGCACATCTGCAGATATGCATGCAACAATAATGAAGTGT
TGCAGTATGTCGTTTTTAAGCCCTTTTCACTAAACAGCGTATAATGGGCATTCTTCCACA
TGAATATTTACTCTTGGAAAGCATTAATTTITTTTTTTTITTAAGAGACAGATTCTTGATCTGT
CACCCAGGCTGGAGTGCAGTGGTGCGACCACATCTCACTGCAGCCTGGAACTCTTGG
GCTCAAGTGATCCTCCCATCTCAGCTTCCCAAGTAGCTGGGGCTACAGGCATACGCCA
CCACACCTGCATAATTATTATTATTATTATTGTAGCGACAGGGTCTCGCTTTGTTGCCCA
GGCTCGTCTCGAACTOCTGGGUTCAAGCAATCTTCCTGCTTCGGCCTCCCAAAGTGCT
GGGATTACGGGTGTGAGCCACAGCACTCGGACGAAAACATTTTTTAAACATGCTICCAG
GATATCTTTTATGTGAATATGGCTCAGTTITAGTCATGCCCCCATTCCTCTTTGTCCCTTA
CTTTGCTATTATCAATAACCCTGTGGTGAGCATTICTTGAGTAGAAATCTTTGTCCACTTC
TCTATTTTTAATATAGTTGTAAAAATATTACTGGGTCAAAGAGGAAGTTTCATACTACTGA
TGAGTOCCATGATCCTETGTTGTAGCCTGGACTTGTTCATTICTGGTGGTGGGECOAATATG
ACGACTTCAGCTTATGTGTTGGACAACTTCTGTGTAGCGCTTGGAGTGBAGTGCTAATG
AGTTCAGATTAGATGAGGCCAGCTGTTCCCATCTGTGTCCTCAGTCAGTGAGACTGCTC
CAGGAAGGTGTCCCCAAAGTGUCAGGGACATAGAAAAGGTTTTGCTCAGAGGATAGAG
CGATTAGTGCAACCTGTGCCTGGTCTTTCCAGTTGAATTGACAGCCCAGAAAGTAGGCAG
GECTGGCAGAGAATTAGTGGTCGCACACGGTGTTTCCTCTGGCTGCTCAGTTTGAATAG
TCCATCTCTTTCTGCTGTTTCACTGGTCACCTGACAGAAAACCATTCTCTCAGAGAGCTA
TATAGACAGGCAGGACCGGCGATCCAGCCTCACTGTGGTGCTGGAGATCTGCTCTGTCTT
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TGCAGAAAGGAGAAGCTGATGCCATGAGTTTGGATGGAGGATATGTGTACACTGCAGG
CAAMATGTGGTTTGGTGCCTGTCCTGGCAGAGAACTACAGTAAGTGGAGTTAGCATCCTC
TGGTATATTCCCTCTGGGTCATGGGAGTGGGGCTATGAGTAATCCCATTCGGTGAATG

CAGGTGAAACATTATGATGAACAGATACATTCAAAAGGGAGAATCAGGGAAAGAAGAAA
TGAAAGGGGCCGTGTTACCCACAAAGCCTATTGTGTTGAGAATTAACAAGGGACAGGTT
GGTTTTATCTTCTTAATTTTCCAGAAGATCTCAGTGAATTATAACATACAAACAGAAAAGT
GCACATAAATGTACAACTCATGGCACTTCACACACTGTACAGTCCATGCTCTCGGGCCO
AGAACAAACACTGCAAGTTTCAGAAGCCCCTTATGTCCTCCTGTCCCCCGCCCCCTTAC
TCOCTGUAAGGGAAGCCTCTCTCCTGGCTTCTAAGGTCGCAGATCTAAGTTTGOCTATGT
TTTAAACTTCATGTTAAAGGAATTACACAGCATGTGTTTTTTTATGTCTGGTTICTCTTGC
TCATCGTTATGCTTTTCATCCACCTAAGTETGTAGTTGTAGACTGTTCAGTCTCGTCGCT
CTGTGAGTCTACTCTCGATTATTCATCATTTGAGTGTGGATGGGCATTTGAGTAGTTTCCA
GTTGGTGGUTGTGGTGAATAATGCAGCTGTGAATCTCTGTGCCATGTCTTTITGTTGAAD
ATATAGACGCATTTCTCCTGCATGGAACTGCTGGGACGGTCTCTTTGGATTTGATTCTG

CATCATTGAGATTTAAGAGTTTGTGGCTTCTCACTACATCTGAATGGATAATGATGTCTG
GCTTGTCTTTATTCTTTCAGAATCCCAACAMAGCAGTGACCCTGATCCTAACTGTGETGGA
TAGACCTGTGGAAGGTGAGTTGGCATTAGCCACTTTCAGGGTCAAGGATAAGTTCTTGT
TGCTGGAAGAGGAAGTGGCAGGAACTGTAAAAAAAACAGAAAGAATTGCAGOCCTAGA

AGCTATAGGGCTTCTAGGAGCAATAATTT TAAGGGTGCAAATAATTCACAGAGGAATAG

TICTAATTAATGTTTATATTGACCTTCACACTTGGCAAAGAACATCCATATAGTCCCTCAT
TITGTCATGGTCATGGAATGGGGGGTGCTACTTCCCCACCTCATGGGGATGAGGAAAC

AGTGGCACCGAGAGTCCCCAAGTGCCCAGGATCTCACTCACAGCCATAGGTAATACTG
TGGTAGATCCTGGTCTTGACCCCGGGTCCTCGTGACCTGGGACTCGTGTCCCAGTGCT
CTGTGCACCACTCCTOCTGCCCACCAGAGCTGGTGCTTGUTCAGTTTCAGAAAAGACTT
GCCCTTGGTGGGTGTCTGTCAGATGCATTICTCTCAGGAGGACAACGGCAACCATGTTG

AGTTCAACCAGTGCAGGGTGGGTTCAGACTCAGCTCAGGGCAGTCOCTGGGGACATGET
GCCCCTGTACCCACACAGCCGTTAGCTGGUTGGATGTTIGGTGCTCTTGCCTGATGCAC
ACTGTGGTTGGTGATTTATGCACTGTTGGGGTCTCTCTIGTIGTITATAGTGTITGTTGC
TGTAGAAGCTTACACTGAGAGATGCATTGCTGGTTTGTAACTCAGGGACATTGTGTGGC
TGGTTGAAGACAGTCCCCTGTAATCACTAAAATAATCAGCTTTTICTTACTGTITTATTTCA
TCAATCTCACCTTAACATAAGGCAGCAGCTTATGOCTITCTCGGTCTACCTAAAAAGGCC

AGTTCTTTGAGGGAATCATTGCCTGGTGTTGCTTCTTGGCCTGTTTTGGCLTGGGCTGT
AGACAGCTCCACTGGAATCCATGTGUCAGGCCTCCTGGAGGTTAAGACTTGTTTTTICTG
TCATCTGTTATGCCAGGATATCTTGCTGTGGCGGTGGTTAGCGAGATCAGACACTAGCCT
TACCTGGAACTCTGTGAAAGGCAAGAAGTCCTGCCACACCGCCGTGGACAGGACTGCA
GGCTGGAATATCCCCATGGGCCTGCTCTTCAACCAGACGGGCTCCTGCAAATTTGGTA

AGGAGTTCCAAAGGTGCGGTGGETGGGCCACCCTGCGAGGGTAGGCATATTGTGCTGT

GGAACCTTAGGGAAGGGAGGGGAGGGCATTTGCAGGCTGATAGTGGCCTGCAGGCCT
CTTCCAGCATAAGGAAATTCTCCCTGTGGCTGCCCCCTGGAGGCGTGGGTGCACTGGE
GGTTTCCCTGCACAGCACTTCCCATGCCCCATTCACCCCACCCCAAGATTAAAGATTGG
AATATCTGCCTATTTCGCTGCACCCTAAGAATAAATGCAAGTTCCAAGATGTGCAAATGC
TITTTACCTCTTGGAGCTCCAGACCTAAATTCCTCTTAAACTCTGGCTTCCCAGCTTGGEG
GAAAGATGTCTGCCTGCCTCATGAAAGGTGACTCCTGTTACTAAGCAAAACTGACGCTT
ACTCTACACTGCAACGGAGCCTGAATAAGACCTCAAGAGCCTGGLCTCCACCTGCTTCT

GCAGTTTTCTCTCCCCACCACACCCCACACTCATCCTAGTCAGCATCAGCCACACCOTG
CCTGCTGTGGGCCCCGTGGLCATGGTGTGTAGCACATCCTCAATGTGACTCCCTTCTTG

TATGGGOCTCTCCTAGGGCAGGGGCTCCACTGCATGGGTTTTTCGATCCTGGCCGGGE

CAGGCAGCTTTCACGTGGCTCTGCTCCTCACCAGCTCCATEGCAGCCTCTGAGTTGTA

GEGAAACTGCCAGGATGGAATCGGAACTCOCAGCTTTTCCTGAGGTTGACACATAGTG

TGGCTCTTCCAGCAGCAGTGGBAGTCTGATAATGGGTGACGTTTGUTCAGTGGGGCAG
AGCTTTCTTGTCACCTTTCGTTTATICTTTCTTGGGTTAAATCACATCAATGAACGAATTCAG
ATCAGGTTCAGCTGCAAGGAACAGAAAACTCCTCAAATAGTAGAGGCTTAAACAAGACA
CAAGTTAATTTCTGTGTCATGTAGTCCAGAGGTGGTTTCGCCTAGGGCTGGTATGAAGAC
AATATGGCGTCTGGAACCTGGGCTTTAATCATTTGGCTACTCTGCCATTTIGTGTGGCTT

TCATGCTCAAGGTCACCTCATGGCCCACATTGCATCTCTAAGTCCAGTCCCTGCTTICTG
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CATTCTATGTGCAGGATGAAGAAAGAGAAGGAGAAGAAAGGGCAAAAGGCATGTACCA
ATTGTCTTTCAAGGATGTTTCTGAGAAGCTGGCGCCCAACACTCCTGCTGATATTTCAC
TGGCCTATAGCTACCCATATGGCCATATGAGCCCCAGGGAGTCTGATAAGTCTAGTCTT
TATACCAAAGGGCCAAGCACCCAGATACAAAGCAGGGTTTCCATTACTGATAAAAACAA
AATCAGATCCTGGACTAGGCAACTCACAGGCTCTGCTGCACACAGCCATCACGGTCAT
GAGCTGAGTCCCCAGCTCAAGGCTGTGATGACGGGACCCTCCAGGCAGCCACAGCTC
TCATCCCCAGCCTTAGTTIGGGTGTOCCATCTGTGCCTACAGTCTGAATGAAGCTTTTICTG
GTGGGTCCTATGTTGGTGACAACATGTTIGCTTTGTGATGGTGAGTGTGTTCTATCTAGA
TTGCTGTCCTGGGAAGTUTAATCAACTGAAACCACCCTGCATCGGOTOTTAGGTAAAGS
TTGCTTGTCTGGACTCAGGTTTCAAGAGCTGACTCCCCETGTTCCTTCTOTCCAGATGA
ATATTTCAGTCAAAGCTGTGOCCCTGGGTCTGACCCGAGATCTAATCTCTGTGCTCTGT
GTATTGGCGACGAGCAGGGTGAGAATAAGTGCGTGUCCAACAGCAACGAGAGATACTA
CGGCTACACTGGGEUTTICCGETGAGTCTGTGACTGAGCTCCATCAGGATGGGGACTT
ACCTCATCCCTCAGCATGTCAGCATTGCAGTTCTAAGGAGCCAGATGTGACCTGTCACA
GCAGAGTGGGGGTCATCCTGTGGGTCAGCTCATGGGTGGCCCCAGTGAGGGCTGTCC
CCACCACACCCACCGCCCCAGAGAGTGCGAGGCTGGCACCAGGGCTGTCTGACCTCAG
CTCCGCAGTGCTTCTCCCTEGTGGCTTTGAGCCAAGATCAACAGCAGTAGGCCTCAATA
GCCTCGTCCTGAAAATCAAATGGGTAGAGTETGGTATCCTAAGTGCTTCCTACAATTCC
ATTTATGGGGAAGAATTCTCTTTCCCATCGCCGCCCCTTTTCTTCTCACCTAGGTCATGA
CTATGGCTTAGGTTTCCCTTTTITCTCTGACTTTGGCCTTAGAAATGGCAAAGAGATGGC
AGAATTGCAGTGTTATTCTCCAGTAACGAAGTGAAAAATAAGCCAAAAAACAAGTTTTCA
GAATTCATAAGTTATAACCACTTAGTGACTTGTAACCACACCCCACGTTTTACAGCACCA
TTCATCCGGGTGTTGCTTCTCAGGGGCACTATTTACCAGTGTGAAGGGTGCAGAGAGG
ATCTTCCCCTGTTCCTTITCCTCCATTTGCCAAGAGTACATTTCACGACCAGATGGCGTC
ATGTGTCTGAGGGTGTCTGAACTTTTTAATATAAATTCAACAGCCTTGTTCCAGTAATGS
AATGACAGAAAAGTAGCTTTTGCTATATAAGTGGCTCATAAAAAAAGACCCAAAACAAAA
AAAAATGTTTTGTGAATGTATAAAAATATCTTTAAGGGACTAAGGATTTGCAAATGGAAA
TGTGATTCTACTCAGAAATGCTGAACACATGTCTCATAAGAGCCCGAAAGAAGCATGTG
CTCCTCTTTITITTITITTCAGACCTGCAGCAAGGTATTAGTTCACTGGAAACACCCACA
TTTTAATATTCCTAATTATACTGGAAGAAAATCOCTTCTCTTTTGTTITAAATTATATCTAGA
ATCTAGATTGGGGAAATTTATAGCAAAATCATTAAAAGTTGAAACCAGTGTCATACCCCT
TTATTTOCTATCATCOCTTATAATGOTGGTTCTTAATTTTTAACTTTCTGCTGACTCTGTAGTA
TAGAAGAAGATCTAGCCTCTCACACTGCCCCCAGCACCTTTTCCACCACACAACCACAG
ACTTCAACTCTCTTCAGCACCCAACACGUTAATGTCATATTCAGTACTTATGACTGTGTA
AGCGTTATTCTCATATTATATTTCCCTTATTGTACAAACTTTTTGTTTACTCTGGAGTTCA
TAAATGTCTTTTCTTATTTGCTTAATTTTCTGCACTTAAAAAAACACATCACTATCTCATCC
CCAAACTGTCTGCCAGTAATGTAAATCTCCTAACAACATGCATACACACACACACACAC
ACACACACACACACACACACACACACACACACACACACTCTCTCTCTCTCTCTCTCTCT
CTCTCTCTCTCTCTGGGTGCTATCACAGTTTCATCATTTACTTGGAAGTGCTGCTCCAGA
AGGCATCCATCTTCCTGCTGCAGTTTGGACTGGTTGCTGTGTAGGCCGCCTGCACATC
TGTGGTCCTGGGGGTCCTGTTGACCATTATTITTGGTGCTTTCCTITGTCTTACTTCATGT
TAGATTGCCTGTTTCCTGGGTCGCATATCTTTAGATITCTTGGTTTTGTAATGTCTTTTAT
ATAGGGTTTTAAAAGGAGGGCAGGTACACCTGTGTTCAATCTGCCGCTGTAAACAGTAA
ATTCCTAGAAATAGTTGTCTTTTAGATGTTTACTTCCATATTTCAGTTT T TGGAATGCATA
TTACAAATATTTATGAAAGCCCCACTAGTITCTCTTCTGTAATTATGTGTATATTTTCTGG
AACATTTTAGGTGCCTGGUTGAGAATGCTGGAGACGTTGCATTTGTGAAAGATGTCACT
GTCTTGCAGAACACTCGATGGTAGGTGAAGGTGTTTCOTTTITCTCCTTCAAAGCAGAGTC
TTTGGCATCACAACACATOTTAGTGTTCAGATTTGUCTTTGGGAAGGTTTTATAACATTT
TCOATATTTGTGATTAAAAGAACTCCAAAATTCTTTATCTCAATAGACAACATGATAACAT
CTGTAGGTGTCATATGGATTTTGAAACGAAATTCATACACACACACTCTCTCTCTTTCTC
TCACACACACACACACACTCACTCTCACACACACAGATACTAGCCATGCTCAGTAGCAA
ATGTCTCCCTGGCTTCCTCTAGTCAACCACAGAAACACACTGTCTGUCCACATGAGATC
ATGCATGCCTATTGCAAACTGTGCATGATGCTACAAACTGGGTGAACATATGCAAATGA
AGCCTCCOTTTATGAAAAAGGAAGTAGAGGCCTTCATTCATCCCCATGTGAGCCTTGGET
CTGCAGACTCCTTGGGAGTTAGTGGGAACAAAATTACAGGTGGTTGCAGATGATGGAA
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GATAATCTTCCAGCCAATGTTTGAACAATCACTCTCTCTCCTGGTCCTCAGCCATTTGCT
ACCTTCCAATCTGCATCTGTCTCCTTAGCCCCACTTCAGCATTCCAACCCCCAAGTCTC
AGCAGGTGACTTGCTATTCTGTTTCCTGAGAAAGAACTGTCTCCACTTTCGGCCTCCCT
CCTTCAGTAATCACTGCAGTCTCAGCCACTTCTCCCTTCTGCTTCTGCTCCTTCTAGTGT
CTCTTGGGACAGAGATTAAAACAAGACATGTAAATTTGAAATTATTTCAATATCAAATAG
AGGAATCCAAGAGAATGAATAAAGTGCTTTCTTAAAGGGAGAGAGCAGAGAGACAAAC
GGGAGCCGGAACAATGAGCCGGCATCTGCACAAACATAGACATGCATACAATTACATTT
AGAATTTACAAGCCATTAALTGAAGTAATCTCCAGGGATCAGATTGATGTCAAATTTAAT
THTAACTTTOTOCGGTACTTTACAACTGTATTTTGTTAGAATTGGCTGTATATATTTGATA
AACCTATAAAAGTTCCTTITCOTTTCTCTGGTTACACTAATAGCATTTGAATATGAAAGGE
AGGAGAAACCAATTTCTCCTTGAATGTAAACCATCTATTCTTTTTCTGGAACTCACTGAA
AAATATGGCATAGGTGGAGGGTTITCTTCTTTAAAAAAATAAGAACTCTAAACAGCTTTA
TTGAGGTAGAATTCATATACTAAAAAATCCACCCATGCAAAGTGTACAATTCAGTGATCT
CCAGCACATTCACAGAGTTGTGCAGCCATCAACACAATCCAACTCTAGAACGCTTGTAT
CCTCCCATAAMAGAAACCCTTGCACCTATTATCAGTCATTGCCCTATCCTTCTTCAGCATT
GGCAACCATCAATCCACTTTCTGTCTCCATAGGTTGGCCTATTCTGGACATTTCATATAA
ATGGAGTCATATAATATGTGETGGGTTTTTTTTTTTGAGATCGAGGTCTTGCTATGTTGCC
CAAGCTGGTCATGAACTCCTAGCTTCAAGTGATTCTCCCACCTTGGCCTCCAAAGGGCT
GGGATTACAGGCATGAGCCACCGTGCCCAGCCTATTGTGTGGTCTTITTIGTGACTGGCT
TCTTTCACTTAGCATCGTTTTCGAGGTTCATGCATATTGCAGGATGTACCAGAACTTCAC
TCCCTTTTATTGCTGAATAACATTCCATTGCATGGACACAGCACTAATATTTGGTATATTT
GAAGTTTGTACAGCTTGTGTAGGATGAAGCTCCTTCTCTGTTCCTCACATCACCACAAC
CCCAGTGTGTGCATTTGGGAGGTCAGTGGAATGGCCACACCCACCCAGAAGAGACTTC
TTGGCTAAGCAGGGGAGGCGTGGATGATGCCACCTTCTTTTTCTCCCCAGGAAATAAC
AATGAGGCATGGGCTAAGGATTTGAAGCTGGCAGACTTTGCGCTGCTGTGCOTCGATG
GCAAACGGAAGCCTGTGACTGAGGCTAGAAGCTGCCATCTTIGCCATGGCCCTGAATCA
TGCCGTGGTGTCTCGGATGGATAAGGTGGAACGCCTGAAACAGGTGTTGCTCCACCAA
CAGGTATGGACCACAGGGCTTICTAGTGCTTTCTTAGCTGTGTGGGCTCATGTTAGGTGA
GGAGATCACAGAGCTAGGTGCACCAGCCOACTCGATCCTCTCTAGTCOCTCTACTTGAA
GCTCATGGTGAGAGTATTGGCTTCATGCTGTGGUGTTGCCCAGAGTGTCAATAAGAAD
AACAGAGGCTTTTGACTCTGGGCTTTCTGGGACTCACTCCATTTCTGOTGAGACTOTGT
GCCCTGGCOTTGTTGCCATCACTGCOCTGRUTCAGAGGCTGTCTTTTICOCTCCTGCTGT
TCTTCTGGCAAATGAGGAAGCCACTGAGCCTTCCTCCCACATGCATTAGTATAGTGCTT
TTTACTCAGGTGACATTTCCTGAACCTGGGCCCAGTGAACAGTGCTCTAGGCCAGGCO
TCTAAAACAGCAAACTCAGAAGGTGCCCTATAGATTTAGGGCTCTCTAAATGTGATTTGA
ACGAAATCCCAAAMATTTTCTTAAAATCTCGGATTTTATTAGAACTTCTATTTTTATCATATA
ACATCATGTCTCTGTGTGCTTTTGAAGAAAACAACTCAGGAATAACAAGACTGGCCACC
ATAACTGGCCTTTATGGAGCTCTTAATGTGCACACACAGTGETGCTGGTGAGAGAGCT
GCCGTGACTGAGGGGTTTGGGTCTCAGTCTCCCCACATGGGAGCCTGGGACAGAGCA
GGAACTGTGTGAGGGAGGCAGGGTGACCGACCTGCACACTGAGCTGGTTAGTGGCTG
AGCCTGGGTTTTCCTAGCAGCCTGCCTCTCTAGAAGAGCTGCATATTAGAATGTCCTGA
GCAATTGACTTGTGAGGGCAGATCTCAAAACCCCTCCATTGTTGCCTTGTCACCCATAA
GAAGTTGTATGGGAAAAGGTCACAGGTTAAGAAGGAAGGAAAGATGGCAGATGGTAGE
AGGTAGGACCAGAAGTGGTGCGAGGCCTGGATGCTGCCCAAGGCGGGCLTGCCACCA
GGAGTGTGGGGTGGGGGACTCCACTAAGGAGGTGGAATGACTCCAGAACTCAGCTCC
TICTGCCCCATGGTTTTCTCAGGGCTGTTCTTGGGTGGAAGAAATACCCCTTTGCCTCC
TTTAACCCATAAATTCCTCTTTTCCTTAGCTACTCACTGTCTGCCOTTTTGTCGCAGGCT
AAATTTGGGAGAAATGGATCTGACTGOCCGGACAAGTITTGCTTATTCCAGTCTGAAAC
CAMAAACCTTCTGTTCAATGACAACACTCGAGTGTCTGGCCAGACTUCATGGCAAAACAA
CATATGAAAAATATTTGGGACCACAGTATCTCGCAGGCATTACTAATCTGAAAAAGTGCT
CAACCTCCOGTAAGTAGACCOTAGCTAGCATCCCOGAGAAATCCACCATGGETGAAGST
CAAGGTTTGAGGGCCAAACAGCATTCTAGGAACGAACACAGGTGTAAAAATGTTAAGGA
AAGATAATATCTCTTTACAGTTCAGGAAATTATAATCTCATTGATAAAATAATTAGAGAAT
AAAATAGAGCAGTATGTAATAAATTTTTATAAATTTTATAGTACGGATAGTGATGGCACT
GTCATGAAATCTTTGCAAACTGATAATCCATTTTATTCAGTAAAATCAAAGGTGCATATAT
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ACATATGCATTGAGAAATGACAAAACCAGCCACGTGTGATGGCTCACACCTGTCATCCC
ACCACCTTGGGAAGCAGAGGTGGGAGGATGGCTTGAGCCCGGGAGTTTGAGACCAAT
GTGGCCAACACAGAGAGACCTTGTTCTACAAAAATAATTTTAAAAATTAGCCTGGTGTG
GTGTCAAGCACCTCTAGTCCCAGCTACTTGAGAGGCTGAAATAGGAGGATTGCTTGATC
CCAGAAGGTTGAAGCTGCAGTGAGCTATGATTGTACCACTGCACTACAGCCTAGGTGA
CACCGAAAGACCCTTCCTCAAAAAAAAAAAAAAAAAATCTGATTCTAGACAGTTACCATA
GATGCCAACTATAGAGAAAACAAAATCTCAAAAAAATTCAAGTGTAGGAAAACACATCTT
AACCAGGGAAATATGTTGATATTAATTTAATCCCTTAAAAATATTTAGAAGACATCACAGA
GTATTGTAAGGCTCCCGGTGATAACTGTGGGATTTCAGTGTGCACAGCTCCCTGTGOA
CTGCAATCATTCAGATTCCTATTCCTGGTCCCTCACCOAGAGTTGGGGGCATTAGGGAT
GCTGTTGGTCCAAGGATGGGGGCAGGGCCAGAATGTCTTITATCGGTAGTTTTCAATG
AGAGACAATTTTTCCCCTGAGGGGATATTTGACAATGTGAGAAGCATTTTTTTGATTCTT
ACAACATAGAGGETGCTGCTGGTAACAAATAGGTAGAGGLCOAGGGATGCTACTAAACA
AAGCACAGCCAGCCCCOTGCAATAAAGGGTTATTATCAGGCCCCAAATGTCAATAGTGEC
CAAGGTTGAGAAACCCTTTTCTGTATTGACAAACAACTCAGGTCACTGTGATGCAGGTC
AGGACCACCCTCTGAGAAATATGGCTACAGGGCTCTTCTTGTGAGCAGCCAGCTCAGG
ACTGCATAGACCACATGCTTCTTCGAGGGCAGGCCAGTCTATCCATGCTGTGTCCCCAG
CACTTAGCACAGCAACTCACACAAAGCAGGTGCTCAGTAAGGATCTGTGAATGAATGAG
TGAATCTGCAGGTGAACATGATTGCAAACAGGTTCACATTCCGGGAGAAGCTAGAGGA
CCACCAATGTCTTGTGAACTTGAGAATGTGACAGTCGATTCAATCAGAGACAAGTGCAG
GGTGGTTIGTGTCTCTCAGGCCAGAGCAGGGAAACACCCTGGCTGGTGAGGGCTAGAC
TCTGGCTCCCTTGAACACCGTAGTCGCTAGGAGTAGGGGAGTGGGAATATGAGTGTGG
CAAGCACTGACTCAGTGATGGGAGAAGGGCAGAGAAAACTCTTAGTATTICTCTITGATT
TATTGGATTAAATAACTGGTTTAATGGAAGAAATCAGTTTCTGAATCTCTTGCTCTGTTGT
GTCCCACAGCCCTCCTGGAAGCCTGTGAATTCCTCAGGAAGTAAAACCGAAGAAGATG
GCCCAGCTCCCCAAGAAAGCCTCAGCCATTCACTGCCCCCAGCTCTTCTCCCCAGGTG
TGTTGGGECCTTGGCCTCCCCTGUTGAAGGTGGGGATTGCCCATCCATCTGCTTACAA
TTCCCTGCTGTCGTCTTAGCAAGAAGTAAAATGAGAAATTTTGTTGATATTCTCTCCTTA
TAAAGTGTCACTCATCTTTTCTAGAATTTTATACTGAAATCACATGCOTCACAAAATACCT
GTACAGTTGGACCTTCCCTTCCAAGTTTTITCAGGTCCAGCCCCTCCTCTTTCTTGCAGT
CTTGGGTATGATGCCCAAGGGTCTGGAATTTAAGGLCCAGGCCAAGCACCGETITTOCT
AAGGGGATCTTIGTTGGTTATTCACATAGCTGTCTCAGTGCACGTGCATGTATGTGOCTS
GGAGTGTGTGCGTGTCCOCAAGGCAGGGLAGGAAGAGCAAGCATAGGAATTATAACTG
AMMTGTAGGTTCAGTTGCTCATCACTTGCAGAGTCTAATTAACAAGAGCTAGGTTTGGTA
TAAAGTGACTTTTATTCCAAAGCTACCTTAGGGGAAGAAGTACAGGCTTCTTTCCTTAAG
GGTAACTGCTTCACCTTTGGAGCAGAAAGCAGAGGCTTTTAAATGGGGGGUGTGGCAT
GCAAGGCAGGAAGTCGAGCAGGTAGAGGGTCTGGETACTGGCTTTGGTGCCTTGTCTAC
CAGGCAGTTGAGTTGGTTACTGCTGGTGCCTITGTGGGCAAAACTAGGTTGTAAAAGCA
GCCAAAAAATTTCCAGATGGGAGAGTTTCATAGCGGGCATATTTTGGCTTGTGAATTGA
CTGTTATGTCTCAAGGTAGTCTCTTGGTGGGAGAGAGTTCTGCTCTGTAGCGTCTAACT
AAGAGCACATAGTTAGATGAACTTGCCCTGTTGGGAGTGTCTGGTGAAGGGGAGATAA
AAGATTATAATTGCATTTCTAAAGAGCTAAGTAGGAAGCAGAGAAAAGGAGAGAGAAGT
GAAGACAGAATAATTTTAAATAATGAAGAGAGAAATGAAGAAGGAATAATTTTCCTGCTT
TICCATTGGTTICTTTGGACATAACAGGCAAAAGTGTCAATCAGGGTGAGACTGTTCCTT
CAAGGGCAGAGATCAGACAAGTGTCCTGAAACTCTGCCTCCATTGTGGGGEGCAACCAT
TTGGCCATGTTCCCCACTGTCAGTGAGATGAATAGCTCTGCTGCTGCCTGCAAAAGCCT
CTGAAMACCTGTCAGGAAAGGACATTAATTAAGGTCCCATAATGUTAGGATGAAGCTCTT
TTCCTATTTGCTACTTTGAATTATGGCCTGATATGTTGTCCATCCTCACTAACATGAGAA
CATTAGTCAGTGAGCAACATCTCGATGOGGTAGCCACAGCAGTGATAATGCCAGCACTC
TTAAACATGACATTTGAACAGTATGAACTTITCTTGTCTAAATAAGATACTAAAGTGAAATT
CAGGCCCACCTATCAAATTCTCCTGTTCCAGGTTGAAAAGAAATGGAACATCGCTGTGT
CTCTCTGTTCACGCTAGCTTATATTGCTGTAGCAAATGGCCTCCAAATCAAAATCTTAGT
GCECTAACATGACAAAAATGTETTTCTCTCTTGTGTCCATCTCCATCATGGGTCAGCAAT
GCATCTGTGGCTCATGTCTTTATTCTGAGACCCAGGCTGAACCAGCAGUCCCAATTTTG
GECATGTTGGEGCTTGAGGCAGAGG
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SEQID NGO 3
PGLYRP1 polvnucieotide

AGCCTGTAGCCAAACCCTGGCTTCATCACCTCCTGTATGTGATCATCCCCCCGGGELOT
CAGTTCOGTOCAACTCTAAGAGGGGTTAATAATAACATGGATCTGGCAAGOTTIGTCGTTG
AGTATATGATAATTTCTGAAAAGTGCTACAGATGCCTGGETCCACAATTCAGTAACAGCAT
GAGTACAATGTATATGAGAAGGCAGAACACAGAAGATCAAAACACACCACACAGGTCA
GGCACGGTGGCTCATGCCTATAGTAATCCCAGCACTCTGGAACACTGGCAGGTGGCTC
ACCTGAGGTCAGGAGTTCGACACCAGCCAGGCCAACATGGCAAAACCCCGTCTCTACC
AMAAAATATAAAAATTAGCTGGGCEGTGGTGGTGTGCACTTGTAATCCCAGCTACTCAGGA
GGCTGAGGCAGGAGAATCACTTGAAGCCAGGAGGCGGAGGTTGCAGTGGCCCAAGAT
CGCACCATTGCACTCCAGCCTGGGTGACAAGAGCAAAACTCCATCTCAAAAAAAAAAAA
AAAAALAAAGGAAAATATTATTTATAAAATAGAAAATTAAAAAAAAAATTTTAAATACACAT
TTTTAAAAACCACTTGCAGGCTCTCACACACTGCATATCCAGGATTCACATGCAGGCAG
CCTGGCTCTAGACGCGGGGUTCCAGTGCOTCCGGTGTCTCAGCCCGTGACTTCCCTG
CTCTCAACCTCAGTTTACTCCACTGTGAAATGGACTTCCAGATACTCACCTCTTGAGTTT
GCTGCAAGUGTAAATGGCATCAGGCTTGGACCTGGGGGAAGGAAGTGTTTTTAAAATG
GGTAGCTTTGTTACCTCAGTCCTTGCGGGGAGAAGATGTGCCAATGCCCCGGGCCTCT
GUGATGTAAGTICCTGTTGAGTTGTTCAATGTTCCACTGAGAGGAGAGACAAGCAGGA
CCGGGATCCOCGGLCCCGGGTCTTCCAGAAACGGLGGGECGAAGCGCCCAGGGGCOT
GTGCGTCCOTOCCTGCTGAGCGAGGGGGUCTGTCATTGCCGTGGGUGTGACCCAGAD
CCCAACCACAGTGCATCCOGBUCCTGGCCCAGCCAGAGAAGGAAGCTGAGTCTGGGGT
CTGCTGGGCOAGCAGGAAGTCOCAGCAGGGTGTGAAGCAAGACTTTCCGGGCCACTC
CTGGAATCOCOCCAGCAGATAAAGGCGGCCOCTCCACCGGGCGCTCCTAGCGGTCTCC
CGGACCCTGCCGCCCTGCCACTATGTCCCGCCGCTCTATECTGCTTGCCTGGGCTCTC
CCCAGCCTCCTTCGACTCGGAGCGGCTCAGBAGACAGAAGACCCGGLCCTGLTGCAGC
CCCATAGTGCCCCGCAACCGAGTGGAAGGCCCTGGCATCAGAGTGCGCCCAGCACCTG
AGCCTGCCCTTACGCTATGTGGTGGTATCGCACACGGUGGGCAGCAGCTGCAACACC
CCCGCCTCGTGCCAGCAGCAGGCCCGGAATGTGCAGCACTACCACATGAAGACACTG
GGCTGGTGCGACGTGGGCTACAAGTGAGTGTGGCAGGGGGGCACGGGCTGGACTGE
GGATCCCAGAGGCAAAGGTGTGCAAGTGCCCGCCAGCGGGACCATTTCTAGGCCTGG
TGCTGAGGCCACCTGGCTGACACCCTGAGCAGCTTACTGAACCTCACAAGGTCATTTC
TTCCTCGGGTCACCACGTGGGUCGGGGECAGGTGCTCACAGCACAAAGATGCGTGAGA
AGGGGGGATGGGCTGAAATCCAAGCCCCGUTCCCGLTCCCGGGAAGAAGGGGCAGG
CTTTGCCTAACACACACCAAGGTGTCCGCGACGCCTTATGAAGGCGCCCCTTCCTGAT
GCCTGGTGCCTTTGTTAGGAGGCGGAAAACCAGGUTGACTCAGTGCGGAGCTGGETT
CCAGGGTCAGCTCATCTTATTGUTGGCTGAGGCCTGGGGLGGETCCTCCCGGLTTCA
GCTTCCTCCTCGGCAAAGTCAATGBAATCGCGGUCCATCTGCTCCTTATATGAGCCAAT
ACAGGCAAAGCACCTAGCGAACTGCCTGGCACACGGGEGLOCGCAAAGCCALGEBGITA
TTACCATTAGGCACCTACTATGTGUCAGGCAGTEGTGCLCAGATOTGGCATGEEAGAACGEG
TGCCACTCTAGCCTCOTGGGETTGAAAGACCAGTCAGGGAGAAACAAGCCAAGGCCACA
GGTGAATTCAGACGGETCGATAGAGGCGATGGATAAAAGGAAAGAGGETCGAGGGAGGGTG
ACCTCAGGCTGGGACCAGACCCACACAGGUTOCTTGGAAGGGTGGGBGLAAGGGBAAAG
CCTCCCTGAGAGTGGCTGCCTTGGCTCTGGGATGGGGGAGCAGACAGAGGCCTGCAG
GTGGCAGGGGGTGCTGGEGEGCAAAGCCAACGGEGTTGAGTGGGCGGGTCCTGTGGE
AAGGACAGGGTGGCTCAACACAGCCGGGCGAGCGGAATCGAAATGAGGAAAGGGCAG
GACCAGGCAGGGCTTTGTGGACCACAGTGAGGACTGTAGCTTTTACTCCGAGATGGGA
GCCATGGCAGGCTTCCCCCCGCAGAGCAGGGACCAGGELTAGTGTAGGTACAAGAGA
CTCCCTCTGGCTGLTGTGGGGAGAACAGACTGTAAGGGGTGCCGGCTGAAGCAGGCT
GAAGCAGGTCCGGGGCCACGCCTACCAGCTACCTCCTCCTTAGAATGGGCTGCAGTC
CAGCCTGACGGTTTCCACAGGGAGGGAACTTTCAATCCTGCAGGCTCTCAGACCCAGG
TAAGCATCAGAATCTCCTGCAGAGCTTATTGGAGGAACATGCAGGTCCCCAGAGACCA
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CTTCAATAGACCCCACCCAGGGGACACATGTTCTCAGGACCTCCTAAGGCTGTGTCTC
ACACACACACACACACAAAACCCACCCAGAGAAGTCTAGAAGTGTCCAAAGGTATTCCC
AGCCCTTCCAGTTCAAGATTTTATCAAAGACTCCAACTTCAACATTTTGTTTCCAAGACT
CAGGCGCTCTGATCCTAAGTGTTCCCATGAGGTCACGAAGGCCCGAGCCTCGGGTCCA
CATCACCACATACAGAAGCAGCCGCTGTCTGGCCCTCAGCTTTTAGGATTCCGAATCTG
GTTCTAACGTTCTGAATCCCCTTITCCATGTCACGTCACCTTCTCTCTCTGAGCCTCGTTT
CTTCACCTGTAAATGGGGCTTCTGACTGTACCCGCTTGGCGATGGTGGLCTGAGGTTTC
AATGAGATGCATTCATGCAACAAATGACCAGGGAGAACCAACCACCCCCGACCCCAGC
ACCATCATGCCAGGCTCCGGGAATATGGLCAGGGUCATAADCAGCCAGTCCCAGCAGC
CAGCATCACCAGCAGGGUCATAACCAGCCAGTCCCAGCAGCCAGCATCACTGGGGOC
AGATTCTGGGAGCTGGCTTCCTAAGCAGCAGATTCGGGACTCAAGATICGGAAGTTCC
SACATTCTGTGCGTCATTAATGACACTGTGAGLCGCEGGEELTGAGTTGGCACATACTG
CAGCTCCAAGGCACTGATCTTCTAGTTCATTCCCATTTGCCAAGTCAGACACGCTCAAT
CAGATGTGCTGAATGAATCAGCCTTAAGGATCTGCTGCCAGGCTTGGGAACCTCAAAG
AGGCAGGTGCTGGGGCTCCAGGGTCGGTATCTGCETTACGACCCCAACTTTGAGTCTGT
GATCCTGTCCCCCAGTGGACCCCGAGGGECAGGAAGCAAGCTGGGGCAAAGGCAGAGT
TCTCGAGAGGCAGGGGECTCTGAGTAGCTTGTACAAATTATGTCGCTTTCTGAGTCTCTG
CTCTCTCTGCTTAAGATCAGGATGATAAGAGTCCCTGCCTTGGCTGGGCACGGTGACT
CATGCTTGTAATCCCAGCACTTTGGGAGGCCAAAGGCGGGCAGATCACCTGAGGTCGEG
GAGTTCGAGACCAGCCTGGCCAACATGGTGAAACCCCATCTCTACTAATAATACAAAAA
TTAGCCGGGTGTGGTGGCTCATGCTTGTAATCCCAGGTACTCAGGAGGCTGAGGCACG
AGAATCACTTGAACCCAGGAGGCAGAGGTTGCGGTGAGCTGAGATCACGCCACTGCAC
TCCAGCCTGAGCAACAAGAGTGAAACCCCGTCTTAAAAAAAAAAAAAAAAAAAAGTCTC
TGCCTCAGAGGGCTGTCCTGCAAGGATTCAGTAAAACAGGACTTCCACAAATCCTCTAG
GGAGGCAGGAGAGAGCAACGCACAAGATCACATGGGTGGGGACCATGGAGGCCTGET
TAAAAACCCCAGCTGTGCCCCAGACAGGCTGTGTGACCCCGGGGCAGGTGATTCTACC
GCTCTGATTCTGTCTATATAAAACGGGGGTGATAGTGACTCACAGGGTTGLTGTGAGGA
TGGAAAAAGGTGTATGCAGAGCTGTGCTTGGCACATGGCAGGGGCCCAATAAATGACC
ACAGTCATTGTTACTATCGTGGGAAATTAACGGETCGAGAAGGATGCTGGEGAAGTTGT
GTGCACCACGGCAGTAACGGAGGCAGGGTGAGTGGAGGAAGGAGGAGGAGTCCTCCT
CGGGAAACCCTCCOTCACTCATCAAGCCCOCCCACCTCCCCATGCAGCTTCCTGATTG
GAGAAGACGGGCTCGTATACGAGGGCLCGTGGCTGGAACTTCACGGETGCCCACTCAG
GTCACTTATGCGAACCCCATGTCCATTGGCATCAGCTTCATGGGCAACTACATGGGTGAG
TGACTGTCCAGCCAGTTGGGATGGEGGGCTGACACGGGGCCCTACGCTATCACTICCO
CTTCGGGGAAGCCCCTGCCTCACTCCTACCTCTGCCTCCTCCAGATCGGGTGCCCACA
CCOCAGGCCATCCGGGCAGCCCAGGGTCTACTGGCCTGCEGGTGTGGEUTCAGGGAGT
CCTGAGGTCCAACTATGTGCTCAAAGGACACCGGGATGTGCAGCGTACACTCTCTCCA
GGCAACCAGCTCTACCACCTCATCCAGAATTGGCCACACTACCGCTCCOCCTGAGGECO
CTGCTGATCCGCACCCCATTCCTCCCCTCCCATGGCCAAAAACCCCACTGTCTCCTTICT
CCAATAAAGATGTAGCTCAAAATGTGTTCCTCAGCAGGTCCCACCACACACCTCCCCTC
CTTCTCTCCCTCCCACAAGACCAAAGCCCTCCCACCCCTTCCCCTCCCAGCACTCTCCT
CACTGGTGCTTGGAACCCAGAGGCCCCGGCCCTGAACCAAGACCCCGGAGATCCCAG
CTCGAGAGUAACATCACAGCTCAGAACCCAGAGGTCTCAGGTCAGAGCCCAGGAATCA
GCACCAAGGCGGCCGGRATGTCACCAACAGTGGGTCCTGGEGETCCTCCTGGGCAGT
GAACCACGUTGCAAGACACCTCCTTCCCACCACACAGCCAAAGGCATCCTGCGCAGAA
ACTTTGCTTGGACTCCTTTAGGGACGGGCTGCTCACTACTCCTCCCAGGTCTGCCCTTG
CACTGTTTAGAGAGTGTACAAGCTTTTCCTAGGCCTGAGTCCCAATCTGCCTCCGAGGT
ACAGACACACAGGTCCCAATTATACCOCCCAATTTCTCTTOCTCCACATTTCTCCCCALT
CCACCCTCACCCTTTAGTCATAAGCTGAGGGGTCCCCAGGGUAAATATGTTTATTITACA
AMATGCACACATCCTCCOTOCCABCATGCACTGOUCTGGGEAGAGGGLAGGGTCAGGE
CCTCACACACCTGAGACCOCAGGGGCAGCAGGAGGGACGGGGCLCAGGGCAGGGACT
GEGECAGGGCTEGAGGCCACCCTGGCOCCACCCCOCACACCATACCCAGCAAGTGGGT
CEGEGGATCGAGGGGTAGTACCCCTTCTCCACGTTATCGACCGCATGTCCAGTCGGTTCA
TGTACTCCTGCAAGGCCTTCAGGCGTGCGTCTATTTCGGCCATGTCAGCCGLECTGGTG
CTCCGAGCTGTACTCTGTGAGAGCAGGTCTGGGTATGGGGGCTGETCGAGGGGECCTGAA
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GCCCCAGGGAGTTCCTGGGCCCAATATACCACTGCCCGCACTACCATTCCAACGGGETC
CTGGGGCTGGGAGAGGGGATGTGGAGTCCCAGGCTCACCTTTGATGGGGACCCAGCC
CCCGGAGTTGGCCAGAGATTTCTGATGGTGGCTGCGTTCCACGGGGGGAGACTTCTG
GTGATGGGGAAGGTAGGAAAGGGGGTCACCCACCGTCCCTCTATTTCTGTCCCCCTAA
ATCCCACTGGAAATCCTGAGCCTAAGGACCTTGGGGAAAAATAAGGCCTGACACCTAC
TGGCCA

SEQIDNG 4
GZMH polynuclestide

GAGAGAATACTTAGTGGACAGTTTTTTGTTTGTTTIGTTTGTTITGTTTTTGAGATGGAGTC
TCGCTCTGTCACCCAGGCTGGAGTGCAGTGGCGCGATCTCAGCTCACTGCAAGCTCCA
CCTGGGTTGACGCCATTCTCCTGCCTCCGCCTCCCAAGTAGCTGGAACTACAGGAGCC
CGCCACCACGCCCGGCTAATTTTTTGTATTTTTAGTAGAGATGGGGTTTCACCATGTTAA
CCAGGATGGTCTCGATCTCCTGACCTCGTGATCCACCCGTCTTGGCCTCCCAAAGTGC
TAGGATTACAGGCATGAGCCACCGCGLCOGGCCTTAGTGAACAATTATTATCAGGATG
ATCAGCATCCATTTTTCCATCACCTGGCAACAACAACTAGLCATTTCTCAAGGGAAMATCCO
CTCCTCATTCATAAGCACCATAGATGGAGTGGAACAGTCCCCACCTCAGCTTAAGGAG
GGCTAAATAACCAAAGCATAAAGCAATCAGTCCACTACACTTCAGTGGACCCAATGATG
ACTCATTTTGGTTCAATAAATATCAAGTCCAGAACTTTTGTGCAGAACTGTGGAATAAAA
AAAGTTATCTTTGTCACAGAATATTTATATTTAAAGAGGGGATTCTAAATATCCCAAAAAT
ATGAATCTOAGATAGTGGTAAGATAGGAATEGGTTGCCATTTGCAGTATTIGTTGGGTG
TGTGCAACTCTGCATACTGCTAAGGCAAGTCCAGCCTCLCGTCTCACACCAACAGGCAG
ATTTCOCCACCACGGCCCTTACCATCTTGTGCTCTAACCCCAGATTTTCAGTCTACTCTT
GUTAACCATCAATTCTTCAAGGGCAAGAGCCATGTCTCTCATATCCCTGGATCTGGCTT
GCTAAATAATTATTCATGATTTTATCTGAGTAGAAAAAGAGCCAAGAACTGAGAAAAGGA
GACATTCTTGGTTCTCAGTCACTGAGGAGCTTCTGCAGTACCAGCCTTTCTGCTAGCTG
CAGCCACAGCTTCAACAGCTCCACCTCCTTGTTCTTTATTICTTGCTTTCACCTTGTTACT
CAGCAGCAGGGGTGTAAATGTGACAGTGUCATGTCAACTTAAACCAAACCACGATAATTT
TAATAAACCACCTTCTATAATGACACCCATCAAAACCAGAAGGGGACAAGTCTAGGAGG
TCTCTGAGTTTACTGTACCCATCCCTCCTTCATCTCCCTCCAGCATTTGTTTCTGGAAGG
AGTCAACACCAACAGCTCTGACCTGGGCAGCCTTCCTGAGAAAATGCAGCCATTCCTC
CTCCTGTTGGCCTITCTTCTGACCCCTGGGGUTGGGACAGGTAAGTGACTATCCCTATT
CCAGAGGCCTGAACCCATCTTATAAGATACCCTGTACCCATGAGCACTGGTCAGGAATT
TTCCTCAATCTGAGCCCACCTCCCATTCCACACCCAGACTTATAAATCTGAGGCTAGAT
AGACACTCAGCAAAGATCGAAAAATGAAGGGTGTTCCCTAAAAGGTTTAATGGGTGTTA
GCCTCTCCOTAGACCTCTCCTTTATGACCTGBAGTGTGGATTGTTCTTAGAAAGGCATT
TGGTAGGGAATGTGAAGCTAAAAAAGATAAGTAATTATTACTCTACACTCCAACCCAGG
AAAGAGGAGCTCAGACACCAAGTTGCAGTCATAGGAGTTGTTACTGGACTCAGCTTAAG
AACCACTTATTCAGTGCOCCCACCCAGTCACCCCTGCCAGGAGGGAAGCCCATGGTGE
AACTGATCTCAGAGATGGUAAGATGACTGTGTCCATAGCTCTCCOCATTACCTTGGCTCO
ACCTGGGUTTTGCGATTCATTTTITAGTTGATTTCTCCACTTICCTTCTGOCTTTGCAGGCC
CTCAGCTACTCOCACTGACCTGGTGATAACCCOCTCTAACATCOCTGAGGTCCTGAATCC
CACCAGCACTACCCCCACTAAACCTCAGCCAAAGGCTAATTGGAGGUTATTCATTTATG
CACCAAACAACACTTACTGAGAACCTAGAATGTGTTCAGCCCTGGCACATGAGAATTTT
AGAAAATCCAACTCCAGAAGCTCATGGGTAGATCATTAGAAAATGGCACCAATCAGGAG
GACAGCAGAGGCTCAGAGGAATCAGAGAGACTCACTAAAAAGGACGGAGCCTGGGAAG
TCCTGTCCAGGATCCTCTGGGGCTCTACCACTGTGAAAATAGATCTTTCTTCCTCCATG
TGTCGTTTCTGCAGTAGGATGCAGAAGTCAAGCACTGTCCATTCTTTCTGAGAGAAGGTT
CTGAGACTTAAAGTTCAGAAAAGCTTGCTCTGCCTGCAAGGAGTACTGCCTGCAGAGCT
CAGGAGGACCCCTCCCTCACTGTCTGCAGCACACAAAACACTTCACCCTCAATCACTGT
CGTCCTAAGCCTTCTCTCCTGACTGCAGCCATCCCCAGCTACTTTATCTTCCAGTCTTTC
CTTTCAGAGGAGATCATCGGGGGCCATGAGGCCAAGCCCCACTCCCGCCCCTACATG
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GCCTTTGTTCAGTTTCTGCAAGAGAAGAGTCGGAAGAGGTGTGGCGGCATCCTAGTGA
GAAAGGACTTTGTGCTGACAGCTGCTCACTGCCAGGGAAGGTAAGGAGCAGCACCAG

CTCACCTCCTGAGTTCCCCCTACAGGGACCCTTGTTTTCTCCTGGGGACTGCAGCCCA
GGGGAGCTTCCAGAGTTCCTGGTAACACAAGCCCATGAAAGCTCATCGGAGCAGCCAC
CTGGGAATAGGACTAAGATGATGAAAGGCTGAGAAATAGGACAGGGTCAGAGGGTCAG
AGGGTCAGAGGTCAGAGCAAGTGGCATGGTTTCACACACTGGCCCAATAAGGCAGTAG
TAAAGGTTGAATCCATGCATTAAGGATCAAAATGCAAACTCGAGCAATTTICATGATATTT
CCTGAAGGUAAGAGAGAGCCCOCAGAAGCCCTACTCTTCATGTCTTTGTGAAGTAGAG
GGCACAGTCACTCAGCCCTGGAGCCCTCOCTGTCCOCTTCAACTTCCCCTCAGOTGCAGC
CCTACCCTGOCACAGCTGTCATOTGOTCTTCACTGCTCCTGGGCTCTATCOCCTGTGAC
TCCACCCCCATCCTCACTCTOUTCTCTOTGCAGCTCCATAAATGTCACCTTGGGGGLOO
ACAATATCAAGGAACAGGAGUGCACCCAGCAGTTTATCCCTGTGAAAAGACCCATCCC

CCATCCAGCCTATAATOCTAAGAACTTCTCCAACGACATCATGUTACTGCAGGTGAGGC
ACACTCCTGCCACTCTTGCTCTTCTTGGTCCAGTTGGTTCCACTCCCACTGGGATGCLG
GCCCTTTCCTCCTTTCCATCCTCGACCTCTTGGTCAGTTCCTGTGCCTTAGAGGAGAGGG
AAGATTGTGCAGCCCCATCACTGTCTCGGGGCLCAGAAGGCCATTGCCTGACCTGGAC
TITCTTGCTTCTTCCCCACCAGCTGCGAGAGAAAGGCCAAGTGGACCACAGCTGTGCGE
CCTCTCAGGCTACCTAGCAGCAAGGCCCAGGTGAAGCCAGGGCAGCTGTGCAGTGTG
GCTGGCTGGGGTTATGTCTCAATGAGCACTTTAGCAACCACACTGCAGGAAGTGTTGC

TGACAGTGCAGAAGGACTGCCAGTGTGAACGTCTCTTCCATGGCAATTACAGCAGAGC
CACTGAGATTTGTGTGGGGGATCCAAAGAAGACACAGACCGGTTTCAAGGTTGGGTTT

CCAGCCTCTACCCAGAAAGACCACAGGGAGAGAGGAACTTGAGGGAGTTCTGGGGTAT
GACAGTGGCCAGATCTTTATGCTCTCAGCCCAGAGCTTGGGCAGCCTGTGTCCCCCTG
GAATCTAGTCTTTAGTCCACTCCTTGGGTGGACTGGHGGTGGCTGGAGGGGAAGGATCT
GTCATCCGACAGTCACTTATCACCAAAGTGTCCGTGAGAATTGCAGAGAAAGGCTTGET
CTGGGGAGAGCCAGAAAGCACAGCCAGGGCCATGUTGGAGACCCAGGACTGAGGGA

GGTGAGTGACAAGGCCTGCOTGGCACTGATGTCACACAAAATCCATAACAGAGACCAC
CCATCCCAGGGAACACTAGCTCAGTCTTTICCTCTCTCTGTTCACAGGGGGACTCCGGE
GGGCCCOTOGTEGTGTAAGGACGTAGCCCAAGGTATTCTCTCCTATGGCAAACAAAAAAG

GGACACCTCOCAGGAGTCTACATCAAGGTCTCACACTTCCTGCCCTGGATAAAGAGAAC

AATGAAGCGCCTCTAACAGCAGGCATGAGACTAACCTTCCTCTGGGCCTGACCATCTCT
GGGACAGAGGCAAGAATCCCCAAGGGGTGGGECAGTCGGGGTTGCAGGACTGTAATAA
ATGGATCTCTEGTGTAAATATGACTGAAGTCTTATTTATTCACTGAACCATCTTCAATAT

GCAACAACACTGCTCCAGGCAGCCGTCTGCTGTCAGTTCTGGCTTTTGCTTCTTCCTTT
CTCCCCCAGCCCTCCCTCCTCCCTAAACCCCATGCTGTACAGTTTTTTCACTAATTICTC
AATCACATGTCTTTGATACTGAACCCTCTGTTAGAGCTGGTTTGAACTCCATTATAAACA
AACAATCTTCACCCCTCTCOCTTCACAAAAAAAAATAAACCTCTCTGGACGTTAGGAATT
TCTTATCGTCTCTAAACCAACTACCTACTCCOCTAACAACGTAGCAGAGAATGGAGCAG
GGCAGTGGAAAGGAAATAACTCCAGGGACTCAGAAGGCCAGGGGCCATGCCATGAGT

ACTCAGTTTCCTATTTTCAGGGCCTGTCCCTCCAATGGGGGCAGGCTTCTCCCACAGC

CAGGTCTGCCTGCAGCTTAGGAGGTTGAGATGCTCCTCTGCACCTAGGTCCCTCTTCC

CTGCCCTGGGCCCAGCCCTGAGCTCAGTCAACCTTCTTCCTTICCTGGCCGGCLTICCO
AGCTCCCAAGAGTTTTTCACCCAAGTGCCCTGGUTACCAGTTTCTTTCCCTICTAGATC

ACCCTGTTCTGAAGCCAGCCTCTCTCTCATGTCCCTAACAGAGTTCCCAGCTOTGTGTG
AATTCTTCTCTACTGCTTIGTCCCAGCCAGACCTCGGUTGCCAGCCCACCTGATGCTGAT
CAGAGGAGCCAGCTCTCACCTTCCACCTGGGCAGGGCTAGCTGAGGCCCTCAGTCCA

GTGCAGCTTTCCCCAGGGTCTCAGGCATCACCTTICTGGGGAGCCACCCAGCAGCCTCA
ACATCTTTCAGCCTAGCCTGGUTTCAGACCCAGACTCCOCCTGTTGGUAATCTGEGGETT
ATGGCAGCTGTGCACCAGAGGGCTCCAGGGUCACTGGGLCTGGAAGTAACATTATGCC

AGTTATCAATAGACTAATACTTGCTGATCTCTCTCTTTGTGOCAGGCATATAATAGGCCC
TGTCCOTGCTTTTGGAAATTT TACAATGATAAMAAGTTITCATCTCAATTCTCCTGGTICCT
CTGCTTCTACCAGGCAGGTCAGTTTGGCACAAACGCGATCTGTATTTATAATCTACAAGA

AATCTTGTTTTAAAAATAATTAAATTATCTATATTCTACCTGTAGT
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SEQID NG5
ARG1T polynucleotide

ATATTTAGGATATACAAGCAAACCCACAAGAAAAAGGTAGGAAACCTATTTGGAAAACA
GTCCTATCAAAATGGACCCATGAGACTTTGGTTTCCTCATTTATCCATTCAATAAATATTT
ATTGAGTGCCTATTATACACCAACACTCTTCTAGGCCCTGGGGATACAGCAGACAAAAT
TCTCTGACCTCATGGAATTTAAATTCCAAAATGTTCTTTCCCACCAATAGGAAAAAGAAA
TTAGTTTCTACTAAGTGAATTTTCCCTTTAAATTACAATTACATAATTTTAAAGTCGGAAG
CATCTTTAAGGTGCCTTTATTTITAAATTCATACTTTTGTATGGTGACAAATGGETAGCTCA
GEGGCATAGAGGTTGACACCTTCOCCAGCATTTAGACTATAAGCTCGACGETTAAGTGE
ATTCAGAATGGCAGAGACTAAATCCCGACTTTTCTTCTACAGCCTATGTTGGCAADGGEE
TCTGAGCTTCAGTTTATTCATCAGTATAATGGOACCAATGATGAGACTTCACATAAAATT
GCTATAAATATAAATATGGTATTTTGAAACAGAACTGCATCGGACACATGGTAAAAACTC
AATGTTAGCTATTTTTATTTCTATACTTTGATTATGATATGATTCTACAATTATTTTCCTGT
ACACCATACTTCAAAAATGGTAACCTCTCTGGGTTACCAATCAAGTAACTAATTTTTTAAA
GTAATCATCAAAALAGGAAGTTATATACTCTTTATTATATTATACCCTAAAAGTTTATGAA
ATGTGTCTCATGGATTAACCATTTACCCTCATCTGTGAAATCTCAACTCAGGATTTTAGG
GCTCGGAAGGGATGTGACAGACGATCTTGCCAAGCCCGGCCCTTCTTCTACAAGGACGT
CTTCAGAGATCTGGAGGAGGAAAGGGCCTTGCCCTGAGTTCGCTGAGCCAGAACAATA
GGACTTCTTCTGTAGTTGTGAAACTTGTCAGTTGTTGAAGTCAGGTTAATGTCATCTGGC
TGGCTTTTTAAAAGGGTGTGAAGTGAGAACATGAATAATTGTCACTTGATTAGAGACCTA
GACTCAGAGTTAGGTTACTCCATGTATGAAGTAACCCCATATAGTTACTTCATACATGGA
GTAACCATATAGTTACTCCATGTATGAAAAATTGCAAGACTGTTGACTGTCATTCTTTGG
TTTAGTGGGTGGAGCCAGCTGTCCTCATTAGATAAAGGTTGTTTATTCAACCCAAGTATA
AATGGAAAAAAAAGATGCGCCCTCTGTCACTGAGGGTTGACTGACTGGAGAGCTCAAG
TGCAGCAAAGAGAAGTGTCAGAGCATGAGCGCCAAGTCCAGAACCATAGGGATTATTG
GAGCTCCTTTCTCAAAGGGACAGGTAAGGAAAAAAGTCTTTCTTTGAATTCCTGGAATTT
AGTTGAAAATTTTGGACTTCAAAATTTGTAAGGTGTTATTGTCTAGTTAGTTCAGTTTTCT
GATACAATCTGGUCAGGAAATGCATATITTAAAGTCCTCTCACCATTTICCAACATTGTA
TAATTATAGTCACATATCCACTTACTTTTIGTGGCTCGTGATCTCAGCCAAGGCTAAMATTC
ATTTGAACCTACAGAATGTTTTCTCATATTTTTTAGGAGAAAATATTTTTCTTTCAATTGAA
ATGGACTCTTTICTGCATTGTAGCTACTCATTCAGGTTTAGTTGCTCTTIGTTGTITITGAT
GTTACTGTGTCTATGTAGAGGAAGAGAGAATTTTAAGAAATACATTTGTTTAGTTATGTA
ATTAATGCCTAGAAAAATTTAATAGTTTGGTGGTAACCTTCAGGCTTCTTATAATTTGGAT
AACCTAAATATTATTGTTTCATGCAACTT TGTGAATAATTCATGTTATGTTAGGGTTTTAA
TGTTTCTATGAAACTGTTCATTCATGGACTAGGTAGAATCCTTTATGTGCCTCACTTGGA
AGGGGAAAAAAAGAACAAAAAMAGAAAGAAAATCCTACTGCCGGGTTGGCAACTCTAAAA
GGATTTTAATGGATTTATCAAACCCCCAGATTTCCTTACAGCCACGAGCTGTGAATCCA
CACATGCCAGCAACATTGAATACACTTITTTTTICTGCCTGGGCACACTTATTCTAGTAAA
GAGAGTGTGATGACAGAACACCTTAGACTTCAACACGCATCTGTGCTTAAAGAGGATAA
AAAACAAAGAACAAAATCAAACAAGACAATGTATGAGTTGAAACTACTAAGGTTGATTTT
CTCCAGGTTTCTCAGGATCTGGGCAGCGTTTTGCTTCCTCTTAATTTGGAACCCTTGCT
GTGTACTCTGACTTTTTACTGCAAMAACAAATTGAGAGAGGCCAGAGGTTAGAGGCCCAA
ACTGCATTTGGACTGTCAGTAAATACTACTTTGCTTCCCCTGGAAATCCTCCAAAAGTCT
CTCCCAAACACAGGGACATTTTGCTGACACAGAAATGTTCCTTTTAAAATCCACACTGTT
CTCACCCACTCTTGAACAGGTTATAATAAATATATAATTTAAAAACCTCACAAAAGGGAA
GUAAGTGTCCTCOCTTCTACCACCCTCOTOCCCATTAAMACATGGTCATGAGAATGGAGTT
CATTGTCTCATGATTGTAAGGACTAAGAGAGAGAGATTTTTTACACTAAGTCATAGAGTA
CAGAGGATAAAATGGCCAACATATAAGTATTTGTCCTCACCTAAAGGAGGTACAAGTTT
GCACAAATAAGCAAAAGGAAAGGATTAGAGGGCAGATGACTAAAATGTTGAGTCTCAGAA
AGGGCTTCATCCOTGTCTCACCTCOTTGAAAGGUTTGCAAGGCAGCGAACAAACAATAA
GETAGGTATTATTTTTACCTTACAGTTGGGTTAAAAAAAAGCCCACGAGAGGTTTGGETAAT
GTGCTCAACGTCACACACGCCTTCGACTGCATAATTCCAGACAAGATAATCTGATTCCAAT
GCCTATGCCCTTGATTTGCACTGATGTCTCTTCAGACTATTCAACTCCAAAGGCGACCT
TATACTTGTGGCCATTTAGGGATTGGGCCCAGCTTAGAAAGTCGGTGCGAGCTGACAAA
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GCAATTTCCAAAGTGGGCAGATAGAGCAAGCAAGAGGAAAGCCCAATCATGAGAAGCC
ATTTGAATAAAACAAATAAALMAAGAATTCTAGAAAATTTAATGGCTGTGTTATAGCAAATA
TAGTGTCAACTAAGGGGTCTATGAGCTTTGTTCTAAAATATGAAAGGGAGAAGGGTAAA
AAAGCCAAGGAGTTTTATCAAACTGAGTATTGAGTATCTACTATATGTCAGCTCTACACT
ACAAAATATAGTGCCCCACATGTAAAGCAAGCTGGACTGAAATCTAACAATGAGGAAAA
GACAAAAACAGACACAAAACTAAAGGCAAAACATGAACCAAGCAGCACCCTATTGGGEGT
TGAAAGAAGGAGAAATCATGTTTACTTGATTGGGGAGAGGCAGGTGTGTCAAGCAAAAA
GGGAGTAAAGAAGCAAAATGTGTCAGGCAGAGGATAGGGCGGGTCCOTTGCTGCCAG
GCACAGGAATTTAACATCAAGGATTTGCCTGGCACCOCAGGGCAAGTCTTCTGTTCCTTT
CAATGGGGAAAAAATACTTGCTTACTTTGATGCCACAGCCCCAATCCTAAAGATAGACA
CACGTGTCTTTTAACACATTGTCTCATCTGACAACATGTAATAATCTTCTGCATCTAAAA
GCTCTGTTGGAAATTAAAATCAGAAAGATACAGAAAGGAACTGTGCCTTTAGACCTCTA
ATTCTTCAGGGCACTGAGGAAGACTTGUCCCTTGGAGGAAGAGTGTTAGTTTCCCTAAT
GTCAAAACGGCAAGGGTAGAACTTCCCATCATACTGTTAAGCAGGCCAAAACTTGAAAT
TACTGGGTTGGTCTTTGTTTGTAGTTTTCAGCTCCCAGATGATGACTTTTTCTGTTGCCT
GCTTTCTCCCCAAGAGCTCTAGCTTACTTATGTGAGTACATGCACGTAGGTCTCTTTCAT
GTCACACTCTTTCGATGCTTTTGCCCAATCGTTCCCTTGGTTTGCAGAGTTTCTCCATCA
CTCTGTCTTGTTTTCCTAACTACCTACTCATGTCGCAAGACTCAGCTTAAACAGCATTTA
TITCTTGCAGCCTTTACTGACACACCCTGTCCCCAACAGTGTTAAGGGCATCCTGTTTITT
GTTACTAGGACATTTTATATCATCACTGAAGCAGCTATGTATTGAAACTGGAGTTAAATG
CCCATATCTCCTATCAGCTTATGAGGGACTCAAAGTCAAAAGCCTTTTCATTATTGGATC
TCATCTACCAGACTGCTTTTGCACAAACTACTTGTTCACTGTGTTGATAACATGGTTTGA
CGGGAAGAGGGGATGTAGGTTTTGGAATCCAAAGACCTGAATATGAACATAGGCTCTG
CCACTTATTAGCTGTGTGCCAGTCTGAAAACCATATAACCTTTGTGATTCTAGTTICTTIC
TATTTGGCATAAAAGTCATTCAGTCTACCTTGCTGTGAAGATTAAAAGAGATGATGTAAA
TTCCTGGCTCTGTAGGAGCTCAAAAAATGATAGTTACAGTTCAACTGATTAAATAATGAA
AAGGGTTCCTGUTGTGAGCATCTGATGGTCATGATAATGTCTGAAGTACTTTATTTTTTA
ATTGTTCAGCCACGAGGAGGGGTGGAAGAAGGCCCTACAGTATTGAGAAAGGCTGGTC
TGCTTCAGAAATTTAAAGAACAAGGTAATTTTTAAGTTGAAAAATGATCAGCOTGATTTC
CTCCOCACTOTGAAGGAAAGAGCAGGCCCCTCGTGAACCTGGAGTGTGTCTGGAATATT
TACATCAGAATTGCGGTACTGGTTACAACCCGAGAAACACATCCTACAAAAGCAGCAGE
GCATGGGGAGAATECTCAGGAAACATTGCTGGATGTACATCCTCACTCAGATATTTIGT
CTTTCCAGCCAAACTACAGTATAAGATAAATTGTGTCTGCAAGAACGGGGGTTGGGETG
GATGGTAGGGCGAGCCGGGGEAACAGCAAATCGAAGGCAAGGTGCAGCAGCGAAGTATG
CTACTAGCAAGAGGACCCCTATTTCTGAAATAAAATAAAATAAAACAGTAATAATGATAA
TAACAACAGCGCCTAGTGTGGGCGCAGTGTGTATATATACATACATATACATAAGCATG
CAAATGCAAATTTACGTATATTTTTAAAGTATCGGGCTCAATTTTCTGTTACCTTTACATAT
AAGATTCTGATAAAGTCTTGGTCAGGATGTGGAGAAACTGGAACCCTCATATATTTCTG
ATGGGAATGCAAATGATACAGCCACTTTGAAAGTAGGTGGGCAGTTTCTCAGGTAAACA
TATATTTACATTTTGACCCAGCAGTTCTACTCCTGGGTGCAGAGAAGTACAACTACAAAC
ATTCAAGTACAAGTCTTTGTGTGGATATGTTTTCATTTCTCTTGGGTAAGAGATTTGTGC
TTGAATGTTTGGGGGCAGCCATATT TATAATAACCAAAAAATGGAAACAGCAAAATGCC
CATCAACTGGTAGATGGTTAAACAAAAAGTGTCACATCCATGCAACGAGATAGTATICA
ACAATAAAAAGGAATGBACTGGTCGGGCACGGTGGCTGAGGCCTGTAATCCTATCACT
TTGGGAAGCCAAGGTGGGTGGACTGTCTGAGCTCAGGAGTTCAAGACCAGCCTGGGC
AACACAGTGAAACCCCTTCTCTAGTAAAAATACAAAAAAAAATAGCTGGGECGTGGETGGEC
ATGAGCCTGTAGTCCCAGUTACTTGGGAGGCTGAGGCAGGAGAATGGCTTGAACCCG
GCAGGCAGAGGTTGCAGTGAGCTGAGATTGOGBCCACTGCACCCCAACCTGGGCGACAL
AGCGAGACTCCATCTCCAAAAAAAAAAAAALAAGAAAAAGGAATGGACCGCAAACACAG
GUAAAAACATGGTAGATCTCAAAAGCAGCATGATAAGACAAGAAAGACTACATGTATGA
TTCCACTGATACGACATTCTGGAAAGATAAAAGCATAGCAAAAGAAAGCAGATCAGCAL
TTCCTGGGETTGGGGGCAAGAATTACCTCTAAAGGGGCAGCGATGGAATTTTTCAAACTC
ATTGACCCGCACAGTTAAAATTAGTGAGTTTTAGTGAACAACAATTACACTTCGTAAATC
TTTAAAAAAAAAAAALAALAAGACAAATACAGACACCCAGTAGAGAACAGAATGCTTGGGT
AATGGACTTGTCCCTTAACTCACAAGCATAATTTGGTCACGTGTTGTATCAGGTGAAATT
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TCTTGGAGGCGTTACTAAATCAGATTCACACAGACATGTAACAAATACCATATTTAATGG
CCAATTAGTTCAGAACACCGAACTGAATCACAGTTTTACATGACACTCTCTACTTTTCAA
GCCTAATTCAAGGCCTTTTAGGGAGCACACCCAGTCCTTAGGAATTTGGGGTTACCTGC
AATTTTTCCTTACTAAAAAGAATAACTAAAAAGCTTTATTTCCGAAGCTTCCAAAGTGTTA
GGCTCAGTGCTAAGTACATATTCACATATTCTTATTTATTTATGATAATACCACTATGAGG
CAGGTTCAATGGATACTTTGTGTGTCTGTGTGTGTGTGTATCTCCAGATGAAAATACAC
CAGTGCTTTCTAAATTTTICTGAGAATACATATATATACCGATATATATGTATTTAATTATTA
TCAAAATGAAGCATGUTTACTATAGAAAGGTAAAAAGCACATAAGLAGAGAGAGACAGA
GSAGACAGAGACAGAGACAGTGGCATTCCOTATTAAGOCCAAACCAGAAGATTATCACTG
TTACATTTTGGTGTCTAGTTTAACTGGATGGATTCAAGAAGTGTTCACTGAGAGCCCAGT
ATACAGCCGCACCAGTGTGTGATACTGGTAACATGACGTCAAGTAAAAGCAGACATEG
GTCTACCTTCCCAAGATTTACAGACCTTTCAGGTTTTTCCTTTGCTTATACTTGTGAATAT
ATGCCTATTTTATACAATTGAGATCATCCTACACAGACTGATTTATAATCTACTTTTTAAT
TTAGTAACTCAAAACTTTTTAATTTTAGAGTGTGATGTGAAGGATTATCGGGGACCTGCCC
TITGCTGACATCCCTAATGACAGTCCCTTTCAAATTGTGAAGAATCCAAGGTCTGTGGG
AAAAGCAAGCGAGCAGCTGGCTGGCAAGGTCGCAGAAGTCAAGAAGAACGGAAGAAT
CAGCCTGGTGCTGGGCGGAGACCACAGGTCTTGTTGAATAACTGTGTCTATGGGAATC
TGGCACAAAGGAAGTAACCAAGGUCATAAGAAGAGAGAAAATTTAGAAATATAGACAGA
AAAGCATTGACCTATATTTTATATCAAATTTTCTGCCTTTAAAAAAATTTTATAGGTTACTT
TTATTATAGAAACAGACTTCGCTCAATTTGAAGTCTTACAATATCTGTATTITGACCTAGT
ACAGCAGAAAATGTATGAAATATGAATGGATTTCATCTAAATATTCATCACAAGCTTACA
TITCTAAATAAGTATGTGAGGCAATTCATAGCTTATTTIGTTCTTAATTGCCGATAATATAT
ACAACTCATATAGGTCAACAATTTCAAAGCATGTGTTTTITCATTATAAAAGTAATGATCAT
AACATTTTTGAAAGCATCAGACACACACACACAAGAAAAAAAATGTGGTAATTGTACTTC
TCTAGCAACCATTTCAACCAGAATTGAAAATCTGGCACATTTCTTTCATGGCATCTTITTT
TTCCTTGTACATGATGACTTTGTTTAACGTGTGTGTGTGTGTGTATGTGTGTGTGTGAGA
GAGAGAGAGAGAGAGACAGATGTCTATGTTGTGTTICTCACTCTACAGTGCAAATTITCCT
TGTTGCTTCATGGGATGTGCATAAGCATCATAAGCATCAGTTTTTTAATTGCTGCATGAT
TTTTCATCAAGGGGTTACATCOUTATATACGTACATATTGOGGCATATICAGGTTGCATT
ATAATTTTCACCATTACAAATAATGCTGGCAAAGACCATTTTTGTGCATGAGCCTCTTTAAA
TATTTACTCOCAAGGCCTAGGATAATTTTACCAGAAAGGUCTGATTAGATCTAAAAGTAG
AAMACACTTCTATGGCTCTTGAGCAGTCAATGACTTCAGGTCTCCTTGGCTICCTOTTCTA
AAGCCAAACTGTCACCAAGGCCTCTGTATCAAAMACTGCAATTGGGAAACTGAGGCTCG
CTTTCTTTGTTAAGTGGAAATTTTAGGAATGGCACATGGCAAAAGACAAGAAACCTAAAG
GGAAAACAAACGTCCACTGAATAATCCATACCTCGAACGTTAAGGCATTATTGCTTCCACT
TCGAGAATCTAAAAGCTCATGATTCTCTGAATCGATACTTAAACATTCACAAATGGGAGAA
TACAGGCATTGTATAGTACTAGCTTGGTGCAAAAGTAATTGCAGTT TTTAAATGGCAAAA
CCGCAATACTTTTGCACCAACCTAATAAATCCTAACTTTTAACTTCTGTGCAAGATATCAT
TTATGTCTTCCATTCCAGCAAAATGTCTGGAGCTTGAAGTATTTGGGATGAACTTTGTTC
CTGGTTGAGTGGGTAACTAGATGCATTGAATAGAATGAGTGAACACACGCCATACGCTG
GCTGAAGAACTTGAGTAAGAACATGTAAGAACTTCTGAGTGATGCTCTCAAATTATAAAA
GCTGGATTTTAAGAAAAATTGAAAGACTTTGTCATAATTCACTTGAGAGAATTAAGTATTT
ACCAAGAGAGATGAGTGTACAGAAAATGATCCAAATTTAACTCTGAGAATTGAACAGTG
TCTCATGCTAAGGAATTICTTGTGTGGCTAGTATTTITATACTCATTTATITTTTITGGCTA
CGCTCTAATOCGTGGTTTICTTACAAGGTGGATTTTGGGAAAAAAAATCACAGTTTITTTTA
GTAATGCAATCGATGTAAATATAACTAGTTAGTGAGCATTAAGTGTAAGTTATGCTTTCT
CTATTGTTITTAACTAATTGGCATCTCCAATTCAGAACCTATCAGAAATATCAGACACTGT
GSACTCAAAGGAAAACCAAGTGGOAGCATTGAGTGAATAATATGATGTATGTAGTGACAC
TGCAAACCTGATGTTCACACAAAATTTTTTCOCCAAAAGTTTGGUAATTGGAAGCATCTC
TGGCCATGCCAGGGTCCACCCTGATCTTGGAGTCATCTGGGTGGATGCTCACACTGAT
ATCAACACTCCACTGACAADCACAAGTGGAAACTTGCATGGACAADCTGTATCTTTCCT
CCTGAAGGAACTAAAAGCAAAGGTAAAAGACTGGTTGGTACTCTAGTGCAATAGAATAC
TITTTAGTAGACATTCAGGAGGTGGAAGGGAAATGAGAAACTCCATGTTATCTTATICTT
GETGTAATCTCAAATCATTTTCTCTGCAGCCAATAAGCAMAGGETTGGTTCGATAAAAGG
CAGTGAGGCTCTCTATCTCTGCCTTGCAAACTGACTTAATATATATTTTCTCTGCTAATT
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CTTAAACTATCCTTTTAGTAGGTGGGGCAGAGAGTAATCATTTATAAACAGGTCAGTGG
AGGTTCAGAGGTTAACCAACTTGCCCAAGATATATGCCAAGCCTATAGTGAAGCAAGGG
CTAGCACCAGGTCTCCTCATTCCTTCCTCTTTCCACTACATGCCACACAGTTCTGCATTC
TTACTGAGTAGTCCTTCTATATCATAGAGGCTTTTCAAAAAAGAAATTTTAAAATTTCAGA
TATAATGGTTTATGAACTAATGTATTTACTGGGAGAAGCACCTATCTAAATCATAAGAGA
AAGAACTATCTCCCTGCTCOCCTAGAAACTCCTTTTCTAAAAGATGGAAAATAAMATGGCA
GATTAAGATTTAATATTACAGCTTATAACTTTGTTGATATGCCATAGTTTGTTGATATGCC
ATAGTATATCAATAAAAAGTTTTTATTGATACAATTATAATATTTGGTCCTTATGATGATAC
AAGAGGTTAAAACCTCCTTATGTTAAATGCTCAGAAATAATGTCTTTTGAACTAATGACC
AAGGGATGGGTTTATAAACTTGCAAAGTATCTGCCTAGTACATGGGAAAAACTAAACGT
CCTGGAGGACAAAGCAGATATCATCATATTATCACATTAAGAATAACCAAAGGACAGEO
CACAMMTTTCOCTCAGOTGUTCTAGGCCATCCTCTGGATTAAGGACTTATTGAGAAAGEG
CAAGTAAAGAAGGAAGCTACCAAAGTAATGGGAGCACAATCGTTTCTTITATAGAGGAGC
CCTGGCAAAGAAGGGCCCAGCAGCACTGGGGCACAAAGTAGGTAAATGCCAACTGGET
TCAAGGCAAAGTCAAAGCAATCAAGGGCAGGCACACATCCTCTTCTTAATTGTGTATTA
TITTTACATCGATTTCTTCTGTATTTATATTCTAAATATAAGATATACGCAATCCAATATCETG
TCTTTACCTTTGAATGTAGGATTTGTTCAAGAGAATCATACATAACCAAGTGAAAACATT
GTAATTTTAGATTCCCGATGTGUCAGGATTCTCCTGGCETGACTCCCTGTATATCTGCCA
AGGATATTGTGTATATTGGCTTGAGAGACGTGGACCCTGGGGAACAGTAAGCTTATTCC
TTGATGTGATTTGCCTCCATTTTTGTCCCTTTGTGTGCTAGATATGCTTTACTGACCAAC
TCTATGAGAGAAAATTAAACATCAAGACACACACACACACACATGCCCACACACATATAT
TTATATACATGTACATACATATGTATGTATCCAGGCAATTAAATCTCAATTGACTTGCTGT
TAAAAATAAATACAAATAAAACTATATTGAGTTAGGTTCATAGAACCTAAATGTTTTATAT
ATTTTACTATATTTATATTTCCCTTAAAAGGAGACAGGCGGGCACAGTCAGCCTTATTAA
TTATAATTATCTTAATTICTCTTTTATAGCTACATTTTGAAAACTCTAGGCATTAAATACTT
TTCAATGACTGAAGTGGACAGACTAGGAATTGGCAAGGTGATGGAAGAAACACTCAGC
TATCTACTAGGAAGGTAGGATTCTTTTIGTGTGTGCACACATGTGTGTGCAACAGAAAAL
GTTGCTACTGACAACCAAAGTTATTAATAAAGTCTTTACATGAAATAATGGGTTGCTACT
TTTTATAAAACAAGTTAACAGATTATTATCTATGAAATGTGAAGUCATCAACCTTAAACTG
AAATCOTTTCCCACTTCTTAAAAGAAAGAAAAGGCCAATTCATCTAAGTTTTGATGTTGA
CGGACTGGACCCATCTTTCACACCAGCTACTGGCACACCAGTCOTGGGAGGTCTGACA
TACAGAGAAGGTCTCTACATCACAGAAGAAATCTACAAAACAGGTAGTTAACAATCTGA
GGTAATAGAGAAGCAAGTGTACACTTGACTAATATATATTTATACCTCCTTGACCTGAAA
CCAAGTCCCAGCTGACACTTTCAGAATGTCCATCAGTCACATGATGCAATAACTAAAGT
GTTTTCCATCGGTTACTACCTTTTTCTGTTAGTGGATAATCTTTCAAGTCTGTCTGTACTA
CTTTCAAAATGTCAACTATTTTATAAATTACATTATTACAATTTGTTGTTGTAGGGCTACT
CTCAGGATTAGATATAATCGAAGTGAACCCATCCOTCGGGAAGACACCAGAAGAAGTA
ACTCGAACAGTGAACACAGCAGTTGCAATAACCTTGGCTTGTTTCGGACTTGCTCGGGA
GGGTAATCACAAGCCTATTGACTACCTTAACCCACCTAAGTAAATGTGGAAACATCCGA
TATAAATCTCATAGTTAATGGCATAATTAGAAAGCTAATCATTTTCTTAAGCATAGAGTTA
TCCTTCTAAAGACTTGTTCTTTCAGAAAAATGTTTTTCCAATTAGTATAAACTCTACAAAT
TCCCTCTTGGTGTAAAATTCAAGATGTGGAAATTCTAACTTTTTTGAAATTTAAAAGCTTA
TATTTTCTAACTTGGCAAAAGACTTATCCTTAGAAAGAGAAGTGTACATTGATTTCCAATT
AAAAATTTGCTGGCATTAAAAATAAGCACACTTACATAAGCCCCCATACATAGAGTGGE
ACTCTTGGAATCAGGAGACAAAGCTACCACATGTGGAAAGGTACTATGTGTCCATGTCA
TTCAAAAAATGTGATTTTTTATAATAAACTCTTTATAACAAGATTATATTGTGTCTACATAT
TTCTAAATACATGCAACACACACACACACACACACACACACACACACACCCCACATTCA
TAAAAACGTCCTGCTTAAAACTACTAAGTTTTTAATGTTAAAATACAAAACATTTGAAAAG
TCACAGTGAAATCAATCATCOCCAAAACACTGTGAGGCCTTGAAACTATTTAAACTCCCT
GECTCTGGTTTCTTCAACTCTAAAATGGGTAATAATAGGTTTGGGCAATCTACAAGTTCA
TTGGGCTAGATGTCCATGTTTTACTTTTTCTAAACCTCAAACATGATTTTGGTTAATACTT
TAAAAGCATGGTTGCTATTCAAGTAGCTTTTGGGAGGTGGAAGATATTICCTGGC TGGAT
GTGGTGGCTCACACCTGTAATCCCAGCACTTTGGGAGGACAAAGAGCTTGAGTCCAGG
AGTTTGTGACCAGCCTGGCAACATGGTGAAACCCCATCACTACAAAAAATACACACACA
CACACACACACACACACACACACACTAGCTGGGCATGGTGGETGAACATCTGTAGTCCC
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AGCTACTCAGAAGGCTAAGGCGGGAGGACTGCTTGAGCCCAGGAGACGGAAGTTGCA
GTGAGCTTAGATCACGCCACTGCACTCCAGCCTGGGCAACAGAATGAGACCCTGAAAA
AAAAALAAAAAAACCAACCATATTCCCCAAAATCTATTCAGGAGCCACATAAATCAAATT
GCTAGTTTGTTTTTAATAATAATTACTAATTCAGCTGAGGATGTCATCTAAAATTACCTAT
GGCTTCCAACGTTTCACCCTTICACTTACTGCAATTACAGTATATCTCATTAGCTATATCC
TAAAAACTCATCTTGGCTCTGGAGTGTAGTAAGGAAAATGGAAAAAACAAACCAGAGTA
AACGGTAATCAAAACAAGGGAAGCAAAGTTTTTICTCCTCOCAGTAATTTATGTGAAAACC
CCAGGGGGTCCTGTAAAAAAGGTAGGCTCCATGAATGGATTTCTCCTGTGTTTITIGTTT
TAACAGCTATATCGATAGTCCOTACAATCTGATTTTTCAAATGTAACACAGAATTTAAAAAC
TGTTTCCTCTAATAACTCCTAGGCUTTTGAAAGATAAACATTTTATTGAATTACTTTTAGA
TCGGGAGCAATTATAATGGATCTCACTCTAAGATATATTCTCTAATACAGTAGC

SEQIDNO: 8
MMPS8 polynucleotide

TCTGGGTTGTTATGAAGCTTAAGGAAGGTAATAGATGCTGCATATCTAAGACTTAGCAC
AGTGATTAATCCATAATGACTTGTGAGATCTGAGTGTATACATTTATACTCTGTGCAAAG
GATGTGAGTCACACACATATGTTCCCTGGUTGAACTTGAACACTGGCTACTAAAGGAAG
CTOCCATGGAAGTTACTTCACTTGGTGGCTTAACTTAGAAGCACTTCTCTTTICTGGAAAAG
AAGAAATTTTCAGCATTTCTAACTCATTCACAGAACGGACGCATGAACTAATGETGGCTAT
AATTTCACCACATTCATAATACAAAGAGAACAGCACAGTGAAGGGTTTACACAGACTTTT
TCCATGTATGATCTCATCTAATACCCTTGATGOCCTATCGAGGBAGATGTTAATGCUACTAG
TTTCACAGGTGTGOAAATTGAACCTCAGAAGAACTTAGATTTGUCAAAAGTTGCATAAGT
CEGAAGTCGGCAGGACTGTAATTTGAACCCAGTAAGTTTAATTTCCACCCAAATECTOTT
TACCTTTCACCACAACTGGCOCTAACAATTGTTCTGTTAACTTCATCAGGGTATATGGAC
ATCCATTCTGATCATGAGAGTTCAGAAAGGCATGAAGCTGAGGACATTTTGCCTTGGCT
TATGTGAATCAAATGAGCCACGGCTTCACTCGGGTATAATTCTGTGCTTAGCGGACGLTG
TTCCTTCTACTGCGATCACATTCCCCATTGGCAACTCCTACTCATCATTCAAGATTCAGGO
ACATGTGCTCACCCCAGCTGGTTCAACTCATCCTTTATTTTATAACTAAAAAMACAAATAG
ACTATATCTATGCAATCTGTGTCATCTCCTCGGGCCTAGAAAGCAAAACTGAACTATAAA
AATACACCTGCTATGTTGCTGTAGAACCCACATCTATATCCTTATCCTTATAAGAATATC
CTTATCCTTATGAGAATAGGCTGCTGCCGAAGGGGCAGGAGGGAGGCTAGTAATAGAG
AGGCAGAAAGAGCCTACATTGCCTTGTGAGTTTTCTGGGCAAACTAAATTICTTTICTICT
TCTTAACTTGCCCTGAAACTCATGTTATAATGAACAATACCTTCATTTTTAAAACTTTGTT
GGCTTGTITGTTTTTITCTAGCAAGATATCTACTCAACAGGCGAACAACTCCTGTTCGCAC
TGAAGTGTAAATGACTGATTTGATTT TTGGGGGAGAGAGCCTGAGAGAACTCAGTCCCA
GGGACCAGAAGCAGGTGAGGCACAGACACCACGGAGGTAGACAGTGGTCAGGTGTGE
AGAAAGGATTCAGAAGGCACAAGCTGGAGCCCTGAAAGCAAATGCAGTATAGCCTICT
CCACCACTGCACCAGGGCTGGGCCTGTTGGGEGGAATCCAGALCCAACCGTTCAATTTT
TTAACATAGCATTTACCCAAACACCAAAAACTAAGTTTACCGAAGTTTTAGATTCTCAACT
AAATCACTTGCTGTTATETTCAGAAGAAAGTACATTTATAAACCTTGTAAGCAAGCCATT
GCATCAAAATAACT CAACATAGAGTTAGACCAATGTTAAGGCATTTTCGTGGAGGAAAA
AGCATTTTTTCACCAAAGACCTAATGTAAAGAAAGCCACATTAAGCCATGAATTCAAGGA
GGATGAACATGACCGTGATCTTTGAACAATTTGGCAGGAAGCTGTCACATTTATATTAAT
ACAAAGAATGGGTTGCTACATCTCTGCATGTCTACATTCTACCTCTTCATGATCCGGTTC
AMMTTCCACCTCCCTCATGAAACCTTCCTTGATTTCACTCCCTCCACACCACTGCTCTTT
CCTCCAAACACCCACAGCATTTTATCCAAACCTCTATTAATTTATCTCCAATACTCTAGC
ACCCATCACAGCATGTGGCATCTAGTAGATGACAGGAAATGTTTACTGAATGAATGTAG
GAATATACATCATTAACATTAATCTGCTGTCCAGATATGTTCTAACCCAAGACACCTTTC
TITGGATCATTTTCAAAGTTCCTAAGTGACCTCAGGAAAGATCAGAACTCCTTATCATAG
CATCTCAAATACACTCTTTACATATTAATACATGCTATGTATCATACATGTAGACACATGC
ATTTATACACAAGAATACCTGCCTTTACCAAATATGTATGCATATATGTAAATGAGTATTC
ACAAAGACTGTGTATGATAACAAACTACATGCATGTGGACTCAGAATAAGTGGGACCAG
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GTTACATGATTTGAAAAGCATGCCCAGGGGCCTCTGACAAACAGTCTCCTATGTAGCCA
TATTGTCTGGAAATCTCTCAGTGTCTTACTCCTTGAAGATGTACAACATCTCATTCTCCC
TCTCCCTTGTCTTCTGCCTGTGAATATAAGCCAAAGTATCCAGCTGTTGAAGGCCTAGA
GCTGCTGCTCCACTATGGCCCAGCCAGAGACTCAAGTGGGAGACTACCATGCAGAGCT
TATAGTAGCTCOCAGCTCAGTCTCTCTAAACATACCCTCTGGGGTTGAATCCTGGCCCO
TCCACAAATGAAACATGTGACTTAAACAGGTCATCTAAATGTCTICTGGATITGATTTCAT
CTGTAAAATGGAGATAGTAATAGCATCTCCCTCCCAAGGCTATGTGAAGATGGATTGGEE
GTAATATGTGGAACACAGTACAAATGTCTGGGCAATCATAATTTTTTAGCAAATGTTCAT
TATTATCATCATCAGTATIGTTCTCTTTATCTTTTCCATGGAAAGTCTAACTTATAGACTA
GEGATTTTCTAATATGTTGATACCAAACCACATCCTCCAGAAGCAGOTCTAGGCCCOAT
ACAAAGCCTGCTTTGTAATAACACAGTCACTCATTCTCTCOACATACAATGAGGGAGGS
TAAGTACAGAGATTCTCTAGTTGGGOTCCTTGGTCCCAAGATATCTACCACAAATCTCA
AMATATTCCCOTGOATAAGTTAATTCAACCTCAACATOTTACATAGTCAAAAAATGTATCC
ACATAACTTCAGGATTAGTCCCTTGTTCCTTTTCCTCAACCAATTTTGTAAAAGGAAATAA
CTAAAMACATCCAAAAGTAAAGAGTAGAAAGTTGGAGTTTTGAAAGACTGTTGAAAGACT
CCCCCATTTGCGGGTACTAAATCACATTATAAAATTGCAAAACTGTCAGAGTGTAATTAA
CCTATGTTGCTTCATATTCCTGATGCAGCAATTGTTTAAGACATGGCTTTAAAGAGGACT
GCAAGAGAGCTGTGAGTGACACATGATGCTGTGAACGTCAGGGTGCTCGLCCAGGGAA
GGGCCCTACCCAGAGGGACAGAAAGAAAGCCAGGAGGGGTAGAGTTTGAAGAGAAGA
TCATGTTCTCCCTGAAGACGCTTCCATTTCTGCTCTTACTCCATGTGCAGATTTCCAAGS
CCTTTCCTGTATCTTCTAAAGAGAAAAATACAAAAACTGTTCAGGTAAATGAACTATCAG
TTAGGTGATGTTTGATTTGCTGATTATTAGGAAATAGTGTGGGTTGTTTTICTCTTGTTAAT
TAAAACAGCCTGAAAGAAATTATTTGGGTGATTAGTTTGAGATTGAACATCTCCTTTTAG
TGATTTGGAGGGTTCCAAGCTGGTAAGGACTAGGCCTTTTAAAAGCCGGACATGAAAAC
AAGCTGAATTCTTTAAAGGUTGGGAAAATACTGUTGTAGAGTTACCCCTAGTTGGGAAA
CTTTTGTAGAAGAAATGGTTTITATTTATAAAATGGTATCATTTTCTTTCTCATTTACCTAAG
GTTTTTCCTTCCAGGATATCTGCAATCAAGTTACTATATGTCTGGTGCTTCCATACAGGC
ATTTTCTTTGCCGCCAAAAATTCCAGATATAGAAAATAATGTGAGGATGGTAGATTACAA
TGAACTAGAAATCAGTACACAGTAAAATCATATTTCCCAGCATCAGATTIGTGGACTGTTT
ATAAACTCTTGCAAGCATTATAAAAGCAGAACCAATAGTTTTTTTCCATTGTT TCACAGTC
TGAAAGTGAACCCAAATTTTTAAGAAACACAAGGGAATTCTGTCACAAATCTCTCATGCA
CAGTTTTCTTAGCATTATAGTTTGGAGAAAGCATTATTATTATTAAGAGGTTATCTCTTAA
TTGTAACCCCCGGGTTAATGTAAAGTCCATTGAGTGCTTATTCTATCGCAAGGCAACTGO
TACACATTTCACAAATATCTCATTTAATCCTCACAAGAACCTTATTGGAGCATTATTATTT
TCATTTCAGAGACAAAAATATCTTAAATCAGATAAATAATGTGGCCAAGTGCTCACAGTT
AATTCATGGCAGAGTTAAGATTTGAACCCAGGCCTGTCTCGATTCCAAAGCGTGTGATCT
GGTCAGTGTCACCTACTGCTGTGGTTAGAGTGTGTCCCTTGAATTTATGTGTTAAAGATT
TAGTAGCCCATGTGACAGTGGGTCCTTTAAGAAGTACTTAGGTCATTAAGAAAGATTAAT
GACACTCTTGTGTGACTGGATTAATTTTTGCTGGAGTGGGTTCTGGCTCTTGCAGAACT
GGATTAGTAATTAATAGAATGGGTATTATAAAGAGGGGCTGCCCTTTGTGTITTGCCCC
TITTCACACATGCTTGCTCCCCTTTTGTTTCTCTGCCATGTTATGACACAGCACAAGGCC
ATCTCAGAAGCCAACCAGATGCAGCCACCTGATCTTGGACTTCCCAGCCTCCAGAATTG
TGAGAGAAAATCAGCCCCTTTTATGTATAAGTTACCCAGCTTCAGATATTCTGTTATAGC
AACAGAAAATGGACTAAGACACTGACAAGGTGCCAGGTGTTCACAGGCAGCATGAGGT
CTAGTTAGGTTACATTTCACTGTGTATGAAGAAACTTT TAAGCCAAACTTAAAATAGGTA
ATTTTTAGGCTAAACTCTTTGGATTTTGACTAAATTTAACACTTCCAAAGAGTTACTTIGE
TCAATAAAATGCTAATATCAATGATATTIGCTGTTCCCOTAAMAGATATTTCGAAATTATITT
CAAATTATCAGTTCTCATTTGAGAGGCAACATEGTCGAGTTAAAATCTGAATCATCACTTG
CAAAATTCCTTAATTCTCTGTGCTTCTGTTTGTTCAGCAGAATAAATAAGCOTTTTCTACA
GTAGTGAAGAGGATAAAAAAGAGGAACTGCACTGATGCAACAAATACCTOCAAGAGAAGT
CAATTAATGTTAGTCCTAATTTITTTTGTAAAAACAAGAAGACAGTCTCCTGACTGTAGAG
TAGCACTTTGCCTGTGTGATGTGATCCTCATCCCTTATGAGACACCCTTTTTTATGCATA
ACCATTAACTGCAGCACTCGAGTGGAGGAACTGTTCTTTCTAAAAAGAGTTGTTCTCTCA
AAGCCAACCTACAAATTAATTTGTGTTATTGTTCCTGTGGCTGTCAAGTTATCAGACCTC
TGTAGTAACTTAGAAAGGGTTGCAAAATGACCAGAGAACTGGAGGTCCTTTCACAGCAA
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GACCCCTATGTGCTTGTCTTTGTCCAGGACTACCTGGAAAAGTTCTACCAATTACCAAG
CAACCAGTATCAGTCTACAAGGAAGAATGGCACTAATGTGATCGTTGAAAAGCTTAAAG
AAATGCAGCGATTTTTTGGGTTGAATGTGACGGGGAAGCCAAATGAGGAAACTCTGGA
CATGATGAAAAAGCCTCGCTGTGGAGTGCCTGACAGTGGTGGTTTTATGTTAACCCCAG
GAAACCCCAAGTGGGAACGCACTAACTTGACCTACAGGTGATATCTCTAGGGTITCAG
GATACACTCATTTATCCAGTATGGACTGGGUTCTTATATGACAGACACTGTTCTTGGGAT
ACACTAGGAACAAGTAGATAAATATCOCTGCCTTTGAAGAGTGTGAGTAGTGAATGAAT
ATGAGAATGAAAATGTTGAGATACCGTGGGTTICTTTCCACTCCAAGGCTTCCCGTTTTA
STCTTCCTTCTCCAACAATCTAAAGAGGACTACCAGCAATGTTAGGCTGTCTCTCTAAG
CACTTACTTTAGGACCOAACAAAGGCTTAATCATTGCTGGAGAGAGTCAAGTCCOTOCT
TTCATACATCTTAATAATAATAATAATATCTAATATTTCTGGAATATTATTACTATTTGACA
AGTAATGAACTAAATGCTTTATATGTATTTAATCCCCACGGCAGUCCTATGAGAGGGATA
CTATATTAGTATCCTCATTTTATGAATAGGAAACTCAGGTTTAAAGACATGTATTAACTTG
TTCAGAACCCACATCTGTCCTCCACCCTGAGACCTGCACTCCCTCCTTATCCTCTCCAG
TGGTAGCACACCATGATGCAACTCACTTCAAAACAGAACAACTCATCAGTTGATGGACT
ACTGTTCTAAATAACATTTAACTCTTCATACATCCTCTCATTTTGAAGGATTCGAAACTAT
ACCCCACAGCTGTCAGAGGCTGAGGTAGAAAGAGCTATCAAGGATGCCTTTGAACTCT
GCAGTGTTGCATCACCTCTCATCTTCACCAGGATCTCACAGGGAGAGGCACGATATCAA
CATTGCTTTTTACCAAAGAGGTAGGTACAAAGCAGTCATGCTCAGTTTTGCTTTCTTTIGG
CTAACCTGAAACTTGGCAAGGATCTAATACAAATGTTICTTATTTCAGATCACGGTGACAA
TTCTCCATTTGATGGACCCAATGGAATCCTTGCTCATGCCTTTCAGCCAGGCCAAGGTA
TTGGAGGAGATGCTCATTTTGATGCCGAAGAAACATGGACCAACACCTCCGCAAGTAA
GTTAATCAAGATTATGTCCACACACAGCTTCTGAATTAACCTTTTACAGATTAGAATACA
CACACACACACACACACAATAAAGGTAACATAATATTTCAAACTCACAAAAAGTGATCAT
TTGAAATTTTTGCTACCTCATGATACTAAGTCAATTTGGGATTTTTTTAAAAAAAGAAAGA
AAAAGACATGCTGAATCTGATTACTGACCTTACTTCTTAGGTCAGAGATCAGAAAATACA
GACTACGGCCAAATCCTGCCTGACCCCTGTCTGTATAAATAAAGTTTTATTGAAACAGG
GCCACATTTATTTGTTICTATATCATAAATGGCTGCTTTCACTCTACAATGGCAAGCTGA
GTAATTGCAACATGGATCATTTGGCTTACAAAGCCTAAAATATTTGCTATCTGGTTCTTT
ACAGATACTGCTTTAGAATATCTTTATTTTAATATTCCCAAATTTAGTGATGTTTGAAAAG
AGCCTATTTTTICCATTTTITGGAAATTCATTTAGAAATTATAATTTCTATAATTAGAAATTAG
CCTATTTTTCCATTITTTGGAAATTCATTTAGAAATTATAATTTCTATAATTAGAAATTAGT
CTATTGAGAAAAGAACAGACACCTTCCCTCTCATCTAGTTAGTTCATCTCCTTGGAGCTC
TTCTTCAGTGGTATGCTTCTGTACAGCAAGCCACTCCTTTCAGGAGAAGGCTCCTATTA
AGAAGGACTGGGCTGCTTCGAAGGGAAGAAATCGAGGCTCGAGGACAGGTATACCCAGAC
CATGTGGTACTTCACAAAATATGGGGTAACAATATGCCAGAGAGCACTTTTAGAAAATAA
TCAGAAAGGCACCTTTTACCTTTGCTTGGCACCTGTTCCTCCTGCCATTTTCTCAACATG
GGTATGTTACGAGGGTCTATTCTACCTAAGTCCATATGCTAGGAGCTGTGTGTAGCCAA
AGATAGGTAATAACCCTCAGCTCCTCTCCATTCCCTGTTGCCCTCCTCACTAGTTCGGA
TGATCATTACCTCTTACCTGAACGAATGATCTAGATTCCTAACTGGACTCTCCATCTCCA
GTATGTGCTCCCTCTAATTTTTCCTACCATTGCAGCAGGGTTTGTTTTITGGAAGCCCATC
TTGGATCACATCACTCTCATGCTTAAAAGTTTCAATGTTTACACATTCTGCACCAAATAA
GGTCCAAATACTTCCACTTGGTATTGAAGGCTCTTGGTGCTTGTTCATCCTTGTCTTICT
TGGCTTGTCTTCTTATTTCACGTATTCCATTCACATCGGGCTAACACCCACATTGTACAT
TCACTGTTTCTAGGTCACACCCTATGCTTTICATCTTCOTCACATTTGCTTGAATTGCTTCO
CTCTCCCTGAAATACTCTTCCCATGCCCCACGCACCACCTTTTAAAATCTCTCTCATCTT
GUCATGCTATGTATGTCAAAGGCCACCTTCTGTCTTGCOTTGTCCTGGAAATGAGAACT
TCOCTOCTGOCAGAATTCTGACAGCTTTTGTATCTCOTTCTCTGTCATCACTCACTGTGTGOT
TTCAAGTTGTTTGCACACATCTCTCCTCTTCTAGACTATGCACTCCOUTGTAGAGCAGAGA
ACCACAACAAATTGOCCACAGTTCCTTTCACGGTATTCCAAGCATTCAAAGATATTTTTC
TCGAAATGCACTCATGAATGUATAATTAAAAGCGATCTCGATGATAAGAAACAATTCTTAGAG
CATGGGTAGAATTTTAGCAGGCTAATTATCAACAGGAAGTTGAACATTGCAGTAAGAGC
ATGGATCTTGCCATTATACCTGGGTTTCGACCCCAATCTGTCACTTACTAGTTGAGGGAC
CAAGTACCAGCTATTCAAAMATCTATGGGCATCAGTCACTTTACTATAAAAATATTGTTAAT
AAAMACTTCAGAAAAMATGTTATGAGGATTGCATAACATTAGATTGCCTAGTATETTGTAGG
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TACTCTACAATTATGGCTTTTTTTAAAAGTAGGCATATACAAAAATGCATCAGTGTGTTTG
TGAGGCAGCATGTAGACTGGCTGGACTGAAGGATTCATGTTAAAAGGCAAGCACTCAA
ATATCTGCTGGAGCCAAGTGGAGGAGGTCTTGAAGGCCAGGCAAAAGAGGTTGGGCTT
TATTTGATAGGAAGTGAGATCCTGGGAAGGTTTTAAGTCTCCAGTTGTGAACGGCACTA
TGCTCATGGAAGTTAAAACATGGAGAAAGAGAGCAATAAGGGTAGGATTTGTCTCTCTC
CAGTAGAGAATTCCTAGAGCATCTTAGAAAGCTCAGAAACAGAGAAGAGCTGGTGCTAA
GCTGTGGGTGATGAGGGAGUCAACATGAGCCAGCCCTCCATCTGAGGCTGCTCCACT
GCTGGGCTGGCTTCTCTTCTAACTACTTGCTCACAGGGACTCTACTCGTGAGGCTGAGT
STCTGGGACAGTGGAGATGOTGATTGTGGGAATGUAAGAGAAGAGGGGTTCCCAAAGT
CATGACGGUTCTGOCATTACTTCTCCAAGTOTCAGATGUACATTTGTAAAATGTGAGAAT
TGGAATAAATGCAGCTTTTCTGGGTTCTAAGAGTTTATAAGAAGTTCATACTCACCTAGT
CGCCATCTATGACCACTATCTTGATTICTTCTCAATGTCCACTTTCTCAGGTATCTGAAAD
AAAGATGAAAAAGACAGCCATEGCAAGGGCTATTTCCOTGAGCAGTTTTGACTTGGAG
GTTGCATTCCTTGAGATCATGTTTCTGCCACCCTGGGATCCACACTGAGCTGTTTACCA
CCCGTGTTTGCATTTCAGATTACAACTTGTTTCTTIGTTGCTGCTCATGAATTTGGCCATT
CTTTGGGGCTCGCTCACTCCTCTGACCCTGGTGCCTTCGATGTATCCCAACTATGCTTTC
AGGGAAACCAGCAACTACTCACTCCCTCAAGATGACATCGATGGCATTCAGGCCATCTA
TGGTAAGGTCTTCTCAAGAGAGTCATAGTACATGGTAGGACCTGGGAATAGGCGAACA
CTCCCAGAATCTGAATATCTCTTCCTTTGCACTTICTGCAGTTTCCATAAAACTGAACTCT
GAATTTCCCCAGTAATAAAGCATTAACAAAGAAGGTGTGAGGGACTGAGCCTCTATTGC
TGCCCTAAAAGAAAAAAAGTTTAAGAAGAAATGCACTACAGTGCTTCCCAGTTATIGTCT
TTGGATGGTGGGGATTITITTTCTTCTTTTTTAGGCTTTCCAAATTTCCAATTTTAAATTTTT
TITGGGGGEGEEGGEGATGGAGTCTCACTCTGTTGCCCAGGCTGGAGTGCAGTGACGCGA
TCTTGGCTCACTGCAACCTCTGCCTCCCAAGTTCAAGCAATTCTCCTGCCTCAGCCTCT
CAAGTAGCTGAGATTACAGATGCCCACCACCACACTTGGCTAATTTTTGTATTTTCAGTA
GAGAGGTGATTTCACCACAATGACCAGGCTGGTCTTGAACTCCTGACCTOGAGTGATCT
GCCCACCTCAGCCTCOCAAAATGCTGGGATTACAGGCGTGAGCCATTGCACCTGGCCC
CAATTTTAAATATTCTAAAAAGACATGACTATTCTTTTTCCTACAGCAATCCTGCTCCCAG
ATGTATCTATCAAAGAAATTCTCATGTAGATCCATAAGGGGACATGTACAAATCATGCCA
AAGATGTTCACTGCAGTCTTIGTTITGTGGTAATGGAAGT TCGAAGACACCTGGGAGTCTA
TTAGGAGAAGACTATACAGATAAAATGTGGTAGCTGCACACCATGAAGTGATGTGCAGC
AGTCGAGAAACATGGETACTAGATCCACATATGGCAACAGTACAGATGGGTCTTTAAAACT
TGGTACTTTCTGAAAAAGAAACAGAATCGAGATATATTGCACAATGTATTAATTAAATTACA
CAATATATAAGTCTATGTAAATTTAAAATGTATATAAACAAAGCAAGGCATTTTTCAAGAA
GAAGAAAGGGAATGGTAGTGGAGTATGGACAGAAAAAAAGAAACTTTTTTAAGGCATCA
CTGATACATTTCAAGGATAAGTATAGGGGCCTTTTGCCATATTGCCTGGATAAGACCATT
ACATCTCTCTTCACGCTTGOCCTTCTGTTCCCTAGTTGGUTGTGAATAAAAACAAGAAAC
CAATAAGGGATTTACTGCTCTCTAAAAAAGTGTGGAATGGAATGGAATAGTGGATTGGA
GTGAAATATAATTGAATGGAGTGGAACAGAGTGGAGTGGAATTGGGGAAAGCCCTTTTC
TGTCTCTGGTGGGACAGCACTATAAAATCAAGCAAGCATGCCAGGGTGCCACAACCAG
GGAACTTTTTTGTGATTGCAGATATT TCAGAAATGTTGAGCCTATCCTAACTGCCTCTAT
TCCCCAATTTCTTCCTCCTGCCCACCCCAACAACACCCCTTTATTTITGTTCACCAATGTT
TITATCTTAACTATTATTATAGCCTTTCATICCACAGTGAGAAAACACATGAAAATTCAAA
TACTTATAGAAAAAATATTGCTAAAATTTGACTTAGGTGTATGCTATAGCGTAAAAGACTA
ATATCATTCTTTCCTGAAAGTGGATTTTGGTGAGGAGAGAGGCAATAGATACTGAGTGA
CCAAAAAAGCAGAAAGAGGAACTGAAAAGTCAGAGAAGAATTAGTTTAGAATTTAAAAG
GCAAGGAAGGAGCATAGAATTCAAATTTICTTTACTTCACAGCTTGACCTGGAACTTACC
CTGAMMACCATCATTACTCTTATTAAAGAAACAAAAACTTTAAAAGGATGAAATATATCAAT
TACTTTAATACTTTATGGTATAGTCTGGTAGCACTTACCTTCACATGAAGACCCTTCACC
TITCTGAGAAGTCTCTGATGTACCCAAGAGTCACACCGGACTTACTCTCATAAGAAAGA
CCTTTTTITITTTTTITITITITTTITCCAGGACTTTCAAGCAACCCTATCCAACCTACTGGA
CCAAGCACACCCAAACCCTGTGACCCCAGTTTGACATTTGATGCTATCACCACACTCCG
TGGAGAAATACTTTTCTTTAAAGACAGGTATAAAATTGAAATATTTCTTCCTTTGATTCCT
CTTACTGACATACCTTAAAACTGGATTCAAATTAAGTCACACGTTAGTCACCTTTTCCTT
CAATTCTATACTTGTGCTTCTCATCGGAATTTTTTATAGGTTCTGGGGCACCACTAGGAT
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TATCATAGCCCCCTGAGCTTAACTTTATCATCTTCGTCTTTTAAAGACTATTTGTACCATT
TITGTGTCTATACTGAATTTATGCAATTGAGTATTTTCTGGGTAACTCAAGACATCCAGG
AGAAAAAAAAAACATGAAAACATTCACAAACATTCAGATGCCTTTGGTGATGTAAACAGA
CATGGGCTACAGCTGCTTGGGAACCCCATAGCTGAAACACCAAAGCACCATCCAGTTC
CATCCAAAATCAGTCAAGTAAATGGAACCTGCGCTTAGCTAGCTGTGCAGCAAATCATC
AAACTGAGCGAAATTTTTATTTGTCCATTGGCTATTTTGTGAGTGTGCAATCACAGGCTG
AGGGTACATGCTGTTGCTTTITATCAATATGTTCACAGCATTITACTGGGAGCAATAATGAA
AGATGCTACAAAGTAAGATTTTTCAATGTCCAAGGCAGGACAATGCCAAATGTAATCAAA
TAAGATCACTCOCATAACCTTCOCTGAAAGCTGTGAAGTACTTGCCAGATGGACAATAT
CACTATAAAGCTTCGCCATATGCTGGTCACTGTGCTAGGAACTTTGCATTCGTTCGATT
STTATATTCTCCCAGCAATCCTACAAGGACCATCACTAGCCTAAAAGTCACAGGAACTG
CCTACTTAGACTGTTATGTATAAGTGTGTGTGTGTGTTITCCTTATGTTCCGTTAGGTACT
TCTGGAGAAGGCATCCTCAGCTACAAAGAGTCGAAATGAATTTTATTTCTCTATTCTGGC
CATCCCTTCCAACTGGTATACAGGCTGCTTATGAAGATTTTGACAGAGACCTCATTTTCC
TATTTAAAGGTAACTTCCTAAAGTTTTCATCTTATGTTAGTTCTGCCTCGAAGGGAGGEGGG
CAGGACTTCTTTGTGGTCCCTTTCAGGTTCATGGTGAGCTAATGACAGCATTAAGCTGG
CCAGGCTTTTGCCAGAAGACTAGGGTTGGGCCCCATCAGGACCACTAACTACTGTGTG
AACCTGAGTGGGTTATTTGCTTTTCAGCCCTCAGTTTTCTCACCAACAAAATGAGACCAC
ACTAGACTGTCGTTAGCATTCTTTCATCCTCATCCCAGATACAATTCTCTAAGACTCCTC
AAGCTGTAATTTGGTTTCTGCATAAAAGTCACACAAACTAAGGCATCCAATTGTGGGGC
CTTGAATGTCTTGCTCAGAAGTTTTTATTITTITTATAGGCTCTGGGGAACCATTAAGGCTC
TCACAGCCCCCCTGAACTTAACTTTATCATCTTCATCTTTTAAAGACTATTTGTTCCATTT
TCATATCTATGTGCAAGACCAAGAAGTGGTATATATATATATATATATATATATATATATA
TATATATATATAATTTTGTAAAAATGGAAAAGTCGTATTTAACACTTAACCTGAATCATTG
ACAGGCAACCAATACTGGGCTCTGAGTGGCTATGATATTCTGCAAGGTTATCCCAAGGA
TATATCAAACTATGGCTTCCCCAGCAGCGTCCAAGCAATTGACGCAGCTGTTTTCTACA
GAAGTAAAACATACTTCTTTGTAAATGACCAATTCTGGAGGTAACGTAAACTATTITTTCA
ATTATAGGTTGAAATCTGTGTTTCTCTACCCTGUTTACAAACCTTCAAGCATTITCAAGGT
TTAAAACAATCTAGATAGTCTCTAATAGGTTTTACCGAGAATATATTCTTTTTTACAGGAT
GATTGATGTTACCATGGCTTTTGAAATTTTTCATTTCTATAAAATTAAAATGTCTATGOAA
TAGTATTGAGGATTCTGUATCAAGAAACAAAGAAAACCTTAACAAAGCACTAGGGTGAG
ATACAAAGAAAGATTTAAGCTAATTCTCACTTATGAGTTCAACTCAGACATATGCAAGCA
AATGTTATCCAGATAGCCTGCAGAATTTGGTTCCCAAGTTGAACCTATTATGTATGTTTA
TATATCTATATACACACACAAGGGAGTTATACTATATACCAATTAAGTAAAAGCCTTGAA
AATATAAGCTTACTTTGGGTAATAACAGTGTGTCAGCCATCAAGCCTGTTTTAGAATTAA
TGATAACCATATGTTTTATAAATGTGTACCCTTAGGTAGAGAAATTAACCATTCTTAATCC
TAGTAAACAGGGCATTGTGAGAACTCGAATGAAAAAATATGTGTCGAGGAGACTTTGTAAA
TTATATACAATAAAAAAAATTTTTTTCGTTATATTCTGTATTGGTGTTAAATCGGATAACAT
TITGTTTTTACCAGATATGATAACCAAAGACAATTCATGGAGCCAGGTTATCCCAAAAGC
ATATCAGGTGCCTTTCCAGGAATAGAGAGTAAAGTTGATGCAGTTTTCCAGCAAGAACG
TAAGTAGGAAAAAAAAACCTAATAAATGTGTTGTTTGTTTGTTTATTATAGAGGAGACAG
GGTCTTACTATGCTGACCAGGTTAGTGTCAAACTCCTGGCCTCAAGCAATCCTCCCACC
TCAGCCTCCCAGAGTTICTGGGATTACAGGCATTAGCCACCGCACCTGGTGTTTAAATTT
TTTAAATAGCATGTTTGCATTTGAATGTTATGTTGGAACAGGGGCAGGGTTTICTAACTG
AAGACATCTGAGATATTCTATAAGCTAATTCAATAAATTATCTCTCTTTTTTTATAGATTIC
TTCCATGTCTTCAGTGGACCAAGATATTACGCATTTGATCTTATTGCTCAGAGAGTTACC
AGAGTTGCAAGAGGCAATAAATGGUTTAACTGTAGATATGGCTGAAGCAAAATCAAATG
TGGCTGTATCOCACTTTCAGAATGTTGAAGGGAAGTTCAGCAAGCATTTTCGTTACATTGT
GTCCTGCTTATACTTTTCTCAATATTAAGTCATTGTTTCCCATCACTETATCCATTICTACC
TGTCCTCOGTCGAAAATATGTTTGGAATATTCCACTATTTGCAGAGGCTTATTCAGTTOTT
ACACATTCCATCTTACATTAGTGATTCCATCAAAGAGAAGGAAAGTAAGCCTTTTITGTCA
CCTCAATATTTACTATTTCAATACTTACATATCTGACTTCTAGCGATTTATTGTTATATTACT
TGCCTATCTGACTTCATACATCCCTCAGTTTCTTAAAATGTCCTATGTATATCTTCTACAT
GCAATTTAGAACTAGATTTTGGTTAGAAGTAAGGATTATAAACAACCTAGACAGTACCCT
TGGCCTTTACAGAAAATATGGTGCTGTTTTCTACCCTTGCAAAGAAATGTAGATGATATG
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TITCGTGGGTTGAATTGTGTCCCCCATAAAAGATATGTTGAAGTTCTAACCCCAGGTAC

CCATGAATGTGAGCTTACCAGGGTCTTTGCAGATGTAATTAGTTAAGTTAAGGTGAGAT

CACACTGAATTAGGGTGGGCTCTAAATCCATTATGACTGTTGTTCTTATAAGAAGAAGA

GAGGCATAGTCACCTAGGGGAGGAGGCCGTATGAAGACAGAGGCAGAGATTGGAGTG
ACGCATCTCCAAGCCAAGGAATTCCAAGGACTGTAAGCCACCAGTAGAAGCTTTGAAG

AGGCAAGGAAGGATTCCCTCCAATAGCCTTICAAGTGTGACCCTGUTGACACCTGCAGA

ATTCGGACTTCTATCCTCCAAAACCGTGAGGGAATAAATTICCTTTGTTTTAAGCCACCA
ACTTTGCAATACTTTGTTACAGCAACCCTAGACATGAGGTACTAGACACAGTACATCTAC
ACATATGAAAATGCAATCAACACAGAATGCAGAAGTAGAADCCTTGUTAAGGACTACTGG
GCATCTTCCCAGGACAGCAGTCAAAAGAGAACCACCACTTICCTCTCOTGOCTCCTCCTT
GUTCTCTCCTAGAGTCCAAACCCAAATGGGCCAGTTGGATCTGATGTTCGTCAGTICTT
TACTTCTATTITOCTGGGGTACTCAGGAGGGCACACACTATAGATAACTTGGGTTAGCTG
CATAAAATTCAATCTCTCATTAAGTTGCATTAAACTGAGCTTAGATGTCTAAGTTTGCTAA
CGGATGGGTTTTTTTGTTAAGAACTATAGGATTTATGGCGACCAAGTCTAGCGAGTCCAG
ATATCAAAATCATTATAATGTTATATTTGCTGTTATTAGAATATAATATAGCTTATTATACA
ATAAATATCTAGACTGTAAAATATATTTCTCACTAGTACCTCCTATTTTCTTTCTCTGTTG

AAGTTTTTAAATCCCACAGATAATTAAATTGGCACCTTTATGCTTGTTCAAAAATTAAAAT
AATCTATTAAATAAGTTCAAATTAAAGATTTTTACTTCAAATGACTGATTTGTGATTTGCTT
TTAATTTCTTAAAATGTTACCACATAATTCATCTAAAGTATAAAAAGGAATAGCAAATTTT

AGATGTTGTGCAGATATATAATGCTTGTGTCAGAATTATTATAATATTGATAATAAACTTT
AGATATTGCTTCAGAGTGTGTGAAATATTTTATAAATATTTGAGGTCCTCAAAAATTTCCT
CAAGTATGTTAATACATTATTCTCAAATTATTTTACAAAATAAGAAAACTGAAACAAGTAT

ATATTATCATTCCATTCATTGATTTATTCAGCAAGAATTAACTACCTACCTACTATTAATTA
TGTTTCAGGGACTGTGCTAAGAAAAGTGAGAGAGATGTATAAGCGATTCATCATATCAA

CGTAACAAATGCAAAAGGATCTATAAGAATTGAATATTCCATTTTTAATAGTAGCATCAAT
TTCAGACTATCATGTTTCCTAAAACTTTCTATAATGCCAGTTATGAAAGTTTTAGGAAAAT
GCAGGCATGAAAATGAGTGTCTTATCTTCTCAGAACACCTGCTAGTTGTGCTGGCTATG

ATAGACTCTTGGCTCAAACCTCATCTATACATCTT TGAGATGAGGACTGATCTCATACTA
TITTTTAACCACATTTGACAGAGTCATAGACAGTAAACTGTAATATGAAGTGTAATAAAG

AATTCAGAGTTATTCCTTTTAAAAAAATTATCTTGTTGACAACATGTAGTATTTTOCAGOT

ATTACATTGATATTTTGAATGGGCACAAGAGATATAAAGACCTAAGCTTAGAATGCATTT

ATTTATTTTTTGTTITATTTATTTATTTTTGAGACAGGGTCTTGCTCTGTCACCCAGGCTGG
TGTACAGTGGTGCAATCACAACTCACTGCAGCCTCAAACCCCTGGCCTCAAGCAATGC

CCCACCTTAGCCTTTCAAGTATTTGGGACTACAGGCACACACCACCACACTCAGTTATT

TTCTTTTGTAAAGGTGGGGTCCCACTACATTTCCCAGGCTTGTCTCAAACTOCTGGGOT

CAAGTGATCCTCCTGOCTCGGCCTCCCAAMAGCGUTEGGATTACAGGCTTGAGCCACCA
TGCCACCCTGCCTAAGCTAGAATTTAAACAATGAGATTCATGTTTATCTTAGGTTGAGAT
TCTTCAAAAGCAAAGCCTAAGTCAAGACATTGGTGCAATTA

SEQIDNO7
VSHG4 polynucieotide

CAGTACTCAAAAAACAAGGAACAACCAGCCAAGGGEEATTEGEGLOCTAGAGGCAGAG
GTGATTGATAGAATTCCATGTAATAATGTGTCCTGAAATGCTGGAATGTCTCCTTAGCCC
GTGCACAGCTCCAAATCATCTGCATGCAGCCACCCCTTGGCAAGTATGTTTCTTTATATT
CCCACTCCCCATCTCTGCACAAACTCCTCCCTCCCCTGACCAAGTCCTTTCCTATCCCT
CCAATCAAAGAGTAAACTAAGCTTAGCTGTTACTTACAGTGCAGTATGAATTTTTGGGAT
GTATTTGTGCTTTTGAAAGTGCTTATTGTTTCAAAGCTTAGTAGACAAAGCGCAGTGCCA
AACCTAGTTAGACTGCTGATCGAAATTACAGTCACTCTGGGGCCTGTGAAGAGGAGCAAT
TICTGGAGCAGTTGAGCTTTGCTAGGAGGCATAATATTACTCTCTTGTAGGTCAAGGGC
CTGTACCAATTGGAAGTCAATGAAAAATTCAACCTAATACAGCATACCACTAATGGGCT
GCTGCACTGGAGGCTAGGCTTAAATTTCCCTTAAAAGAAGTAAAAAATAAATTCCTTATG
AAAAAGCATGGAGAACATTAATGAAAATGAATTCTCCCTTACCATCAGAGAGGTGGAGC
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CATTGTAGAAAGTGATTCAAAGAGCTTCCCCAATATGAGATATGAGGCATATTCACCCAT
AACAGCCTTATCCATTGGCTTGTCAATTATTCAAGCTTTGATGTGTAGAAAGCCCTTTAA
TACACTAAACTCTTGTACTCTTAAGCCCAAAAGCACCCCGGGCCCAACACCCTGTCCAG
TTGCATAGGCTGCACAGGCAAGGGTTAACAGTACAACTAATGAAAATTGGGTAGGTCAG
CAMAGTTGATCTCTTCTCCCTGGGCTCACCACAAAGGAAAACACCGUCATACTGGAGTG
GGAAGACTCATCCCAAAGGTCGCCCCCACAACCTCTGAATCTTGTGGAGGAGACTCAA
AATAAATACAGCCTAGGAGATCAAAGACCAGAAAGCCCCATTGGCTCCAAGGAAAGTCA
AGTCAATACCCTAGCAGGGGGAAGAATTGCTTCACTCATCCTGGAACCTCCAACCCCAA
GCAGGTOGGGGAAGGGGGGCACCCCACATGACCTGTACTGAAATAGGGAAGBAAGG
GCAATGTGTGATGGGACTAGGAGTTTCGAGTGAGAGATATAGGGAAGGAAGGGAAGTAA
GUAGTCACAGACGCTGGUGGCCACCAGAAGTTTGAGCCTCTTTGGTAGCAGGAGGLT
GEAAGAAAGGACAGAAGTAGCTCTGGCTGTGATGGGGATCTTACTGGGCLCTGCTACTC
CTGGGGCACCTAACAGTGOACACTTATGGTAAGGCAGAAAGGGGGGLCCTGGCTGCCA
TTGCTGGCTTAGGCAAAAGGCTAGAGGGTTCGGTGTTTAATGTCTACTATGGAAAGCCTA
TTCCTACTGGGCAGGTGAGTCTTCTCAGCCAAACTCTCGCAGGCTCTCTCAGCCTTGAG
CAMAACGGATGGATGTACGTTGAAGGCTGCTGAAGAAGCCAGAAGGCAAGTTTGGGCAG
AAATTGAAAMAGGATTTTTCTCTTGGAAAACATCTGCATTATTTTCTAGGGCTTGTATCTC
AGGGGCATCAAGAAGGTTCCCAATGACATCCGAATCTTTCCTCCATCTGCTGTCTCTCA
TCTAAAATTCTACAATTGGACTTAACCACTCTGCTTCCAAGCTTTGGTCTCTGTTAAAATA
TACAGCCCCCGAAGAAGGAGTGTTTTICTAAGAGTTGGATAGGACTATAGAAGTAACCTA
TACCACCCTTCATTGTCATGAATAAGTGCTCAGAAACATCCAGTAGTGATTGAGATTTCA
CTGTTCACTACCTCCCCAGACCATCTAGTCCATCCAGGAGCAGCTCCAACTGTTAGAAA
GTTCTTATTTGTGTTGAACTAAATCCAGTTCCCTCTGACTTCCATCCAAAAACCCCAGCT
TTGCTTCTTGGGGCTACACAGAACATAGATGCTTCCTTGCCCTGTGATAGCCCTTCAAA
GCCCTGAGGACAAGTACTATGTCTCCTTGACTCTTCTCTCCTCCAAGUTGAACAGCCCC
AGCTTTTTCAACTGGTCTTCATAGGACTTGGTTTCTTACCCATTCCTGGGATAACTCACT
TCCCTATAGACATGGCTCAATTTGTCTGGGCTATTTATGGGCTGGATACAAATCCCAAA
GGAGGATGGACTATTCCATAGTGGCATTATTTCCTTGGAGCTTGGGAAGCTCTATCCTC
ATCTACACTCCTGAGAAGTGAGATGGATTTTCAGGAAACTCAACCTGGGTAACAGCTAA
GTGAGATCCAATATAGGGTAAAGGGGGATTTTGCTGCTTCCCTATCATCCCTAGAGAAA
AAGGCTGGATAGGTGTTAGCTTGGTGTCACTTGTTAGGTCAGAAAGAATCCAGCTTTCC
GTAGCTGACTCTGATTAGGTTACCCTATCCTGGGGCTCTGTCGACCCATCACACTOTGGA
ACCTCAGAGTTAGAAAAGACTCTGAATTAAGTCAACCAAGAGAAAAAATAATTTGCCCO
CAAGCCAAAGAGCATTAGTGGCAGAGTTAATGCTCOCTCAAAAMACATTTTTCTTTCTATA
ACTACCACATTTCCATTCTCTAGCAGGTTTTATAATGTATCTCTCTACCTTCTCCAAGTCT
GTTGGTTTGAGCTAGGGCTTAAGCCTGGGGCTTGAGGGAGCATTTTAGAAATGTTAAAT
TTAAATCCTTTGTTTGTGTGTGTGTATGTGTGTGTGCATTCATGTGTGTGTETGTGTGTG
TGTGTGTGAGAGAGAGAGAGAGCACTCATGTGTCTTGTTCCTTICCCCAGCCTATGAGCT
TTTCCAGACCTGGAAGCAGGCCTTCCATTTGTACACAGGATCTTATACTATAGACCTCA
GGCTCAGGTTATGCTGAGCTGCAAATAATACCTTCCCTCTCCCTGGACCTCATTGTTCC
TAGCCCATCTGTACAGTGAGGAGGTTGACTTGACTGGTCTTAAAGGGGTTTCTCAGCTG
GACAACTCTGTGGGACTGCAGCTTCACTGCTAAAAACCCTGTAGCGGCCAGAGTAAGC
TGCTAGCCTCTTCCTGTGGGEGCTAAGAGATATGTCAAGATAATCAAAATTTAAAAAATTT
CTAATATTCACATTTTATATACATTTTARACATTTCAGAAACATTTTATAAACATCTATTAT
ATAAGTTAATCCTCCATCCAGGAGGCATTCCAGGAAAGGGAGAGAAGCCAGTCATGTG
GGGGAATGGGATAGAGATATGGAAAATGTCAACCTCTTTGTGATGATGGGAGGAAGGE
SATTCAGAAAGAGACCTAGAATGGGTCTTATAAAGGAGUACACACCTAGTAAATTCAAD
CTTTCTTITCTTCAGTGCCATTACACAGGCATCAGACATTTGCTTTTATAAGGCTGGETC
TCAGGACCACATTAAGCTCAATACTGTATATATACTTATCAGCAATAAGTATATATACTTA
TCAGCAATAAGTATATATACGTATCAGTAATAAGTTTATATACTTAGTAATAAGTATATAT
ACTTATCAGTAATAAGTATAATATAATATAATGTTATATATTATATATAAGTAATTATCAGT
AATAATTATATAATTATTATATATTATATATAAGTAATTATCAGTAAACGTGGAAGTAATAAT
AAAGGAAGTAATATAATATAATAAGTATATAAATATATAATATAATATAATATATTATGAAT
ATATTATATTATATTATTATTATATAATATATATTATATATTGTATTATATAATTATTATATAT
ATTATATTATTATATAATTATATTATATATTATATTATTATATGATATATATTATATATTAATA
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TTATTACATAATATATATTATATATTATATTATATTATTATATAATATATATTATATATTATAT
TATATTATTATATAATATATATTATATATTATATTATTATATAATATATATTATATATTATATT
ATATTATTATATAATATATATTATATATTATATTATATTATTATATAATATATATTATATATTA
TATTATATTATTATATATTATATATTATATATTATATTATATTATTATATAATATATATTATAT
ATTATATTATATTATTATATAATATTTTATATTATATTATATTATTATATAATATATATTATAT
GATATATTATATTATTATATAATATATATTATATGATATATTATATTACATTATATATTATAT

TATATGATATATTATATGATATATTATATTATATGATATATTATATTATATATTATATAATAT
AATATAATATATCATATAATATATCATATAATATAATATATCATATAATATATTATATAATAA
AATATATAATATAATATATAATATAATATATTATTATATATATAATATATTATATAACATATT

ATATATATAATAATATATAATATTATATAATATATTATATTATATATAATATAATATAATATAT
ATTATATTATATTATATATTATTAATATATTATAATTATATAATATATATATTATATAATTATA
ATATATTAATAATATATCGTATTATATATATTATATTATATTATATATTATATTATTAAAATAT
TATCTATATTATAAATATAT TATATTATATTTTTATTATATTATAATATTACTTCOTTTATTAT
TACTTCCACTTTACTGATACGTGACTCAAAGTTCAGATAGGTTTAGTAATTTACCCAAGGT
CACACAGAGACGATATGTGGTAAGGCAGACCTTGCGCTTAGATCAGTGTTATTCCTACTA
CATCATACAGTCCTTCATTACCCTCCTGCTCTCATTAGGGGCTCCTACTTGATTCTAGG

GCAACTACAAGGAAAGGTAGAAGGTACAAGTCAGTGGTATTGTGCETTTACTTCACTTTG
CAGATCAGAAAACATGAGGAATAGTACAATGTCATTTTTCTTGTGATGTCCTGTACCTAT
AATCCAGTCTCTTTATGCAACTAATGAAGCAGGAGGAGGAAGAGGAGATAAGAATAAGA
AAAAGAAGAAGGAAGAAAAAAGGAACGGAAGCATAATGGAACAATGAGTGGAAGAAAT

AAAGGAGGAAGAAGGGAGAGGAAAAAAAAAGTAAAAGGGGAAAAAACATGCCATTTTG
GGAAGTCTAGTTACCAACTCTGTCCTATTCATTCTGGGATGGAGGAGTTAAGCCTGACC
TACTTCCAGAAGTGATTTTCAAAACTGAGAAATTGAGACTATCTAGCAATTTICTTGATA

GGCCAGACTGAGCTTTGTGAGAATTTCCAGCAAATTCCCAGGGAGGAAAAACACAACC

CAGGCCTTTCAGCTCCCCTAAGGTCAGAAGGAAGACCTGCATATGCATAGACAAAGGC
ATTTTCAACTCACAGCAGAATGCTGCTTTGTTGCCCAAGAGGGGAATGTGAGAATGCTT
TTCAGAGAAGAGGAGGGACATTGGGAAAGTCCAGAGGAAGATTAATGGGAAATAGCCT
ATTAAACCAAGAGGCTCAGATAGTTTTCATGGGGTTTAAGCATGGTATGTTTGTGCTTG

CATGTGGCCAAAAATATGTATGGGCATETGAGTCCATGATAATGAAAAGCTGTATCTGC
AATCACATGGAGGTGTGAACTATCTATGGCACAGTGAAACCCACTACCTGETGAAAATT
CACCACCAGCTGRAACCTATAATTACATAACTTCTATTTCTATTATAGCCTATTAACACTT
GACCACCTAAGATTAGAAGGGACCTTAAAGAGCAAGGCTAAGACCCAAACAAAGTCTA

GAACTTCCCCCAGACAGTTTAATCCATCCATAGACAGCTCTGATTAATCACAAAGTTCGT
TCTAAGGCAAACCATCTGTTCTGCGATGTGAAAAGCAGACAAGAATAACATAAAAAGAA

ATAGAATTAGGAAAATAGAGCAAACCAAAATCTGCCCCTCTTGTATTCCCATTCGTAGGT
CTGAGTTCTGCTCTCTGCCAAATTCGAAGCATTCCAGAGAGTATGTAGTGGATCTAGCA
ACATGGACTTATGTTATTTATTCTTTTCTACTCAAGGGCTTTTTCTTGACTAAAATATGCT
ATTGATGTTCTAAGGGTCCCTGGTGAGGGCACAGGCTAGAGGCTTGATTTTATATCTCT
ATTAACAGAAGTCCTGATGCTGGACAGTATATTICTGGGAGTTAGAACGCATACACTCAA
CCCATCCAAAAGATGTCATCTTCCATCCGCTTGACTGAATACTGGGATTTCTAGGCTCA

ATAAAAGACTTTTATTCAGGAATACCTCATATCTTTGAAACCACCTCTCTTAGGAGAGAC
ATGAATATATTGCCTAAATATACCCACCCCACACTCCTGGCCCCAGCTAAATAAAACAAA
AAATCTTCTAAATAAGAGCTTATGGATGGAAAATTCTGATGGGAGGCAATGGCTGTTTC

AACATCCCCACCTCCTTCCCCACCCCCACCCCCATCCCCAAGGGTTTCCTICTCAAACA
CGCCAAGGAGCAATCTCCCATTGCTTCTATCACCACCCCTACTACAGCCAGCTTCAGGA
TTTCACTCAGAACCTTTITCCTCTCTAGACCAAAAATGGATGCAATCTTTTCCCCCTCAAG
ATGAAATTTTCCTATGTATCCTTGCTAAGAACTAAGAGAAACCAAAAGGAAAATAAATAA
AAGAAATCAGAAAAAAAGTCAGGTTTACAAAGTGCAGGTTTTGAATTTAACAATAGCTAA
TGATTTTGTTAAACAGGAATGTGTATCCAGACTTCTTICCTCACACTTGGTTCCACCCTCA
GTATTTCCTTTTGCCTGTCTTOCAGAGAACATCTTAGGGTTGGGACCCCACTCACTGAG
SATTTCTAAGGGAACAAGAGAAGATAACAGGGCAGAGGGCCCTTTCTTGCTGATOTCAA
AAGCCTCCACCTTTCTCCAGGTGCAAATTTACACAAAATGAAATAGTCCAGACCCAAAT

GCTTAGCATTTTTGCTTCCACATCTCTTTTGGAAAATGTCGAAAAGAAAATTTTTTCATGGA
TTTGCAGAATGACAGATTTGATAGAATATCTAGAGCACCTACCACCCAAACTCTCCACAT
TATAGATGAAGTAAMATGAATCTTCCACGGTAAGAAGGTGACTTACCTAGGATCACCTTC
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ATAGCAAGACAGTAACATAAAAAGGACTTGAAACTCACAAGATCTAAACAATGTTAAAGG
CTTTCATTCTGAAGACTGGTTCTGATTGATGAGAAGGCTGGCAAAGAGCAAAAGGGCAC
AGGTACACAAAAGTGTGATAGAAAGAAAGTTGAGTGGCATTTCTCAGAAACCTTTTGAG
GTTTGTCACTGTCACCTTAGTTGCCAAGTAGGTATGCCATCTACGTTTGCTTCTTTCCTC
TGTTCCGCOTCTTCAGGUCCGTCCCATCCTGGAAGTGUCAGAGAGTGTAACAGGACCTT
GGAAAGGGGATGTGAATCTTCCCTGCACCTATGACCCCCTGCAAGGCTACACCCAAGT
CTTGGTGAAGTGGUTGGTACAACGTGGCTCAGACCCTGTCACCATCTTTCTACGTGACT
CTTCTGGAGACCATATCCAGCAGGCAAAGTACCAGGGCCGUCTGCATGTGAGCCACAA
GGTTCCAGGAGATOTATCCCTCCAATTGAGCACCUTGGAGATGGATGACCGGAGCCAC
TACACGTGTGAAGTCACCTGGCAGACTCCTGATGGCAACCAAGTCGTCAGAGATAAGA
TTACTGAGCTCCGTGTCCAGAAACGTGAGTCACTATCGGGGTAGGAAAGTACTGATAA
TCAATGAATCAATACGTGGATGTAATTCTAGAAAAGCCTGAAAAATCCAGAGGCCTTCGTT
TATACAGAGGCTCTCCACAGGTATATGTGCTTATCAGAGGAAGTGGACAGGTAGAGGA
TTCTTAGGGTCAGCATTCCCATACGTTAAATTTAGGAAGTGCTGGGAAGGGTTCCTGACC
TGCAAATCTCTATCCCTTCCGAGTGTCCCAGAAATGCCAGTATCCATGGACTAGTTACCC
TCCTTGGGCTCTGGGCTTTACAACTCAAAAATGAGTACATTTAATTTGTAGATAGATGCT
CGATAGAGAAGCTCTGGGCGAAAGGGAGGCAGAGGTTAGCCAGGATAAGTTTGCTTGCTG
CACAATTTTACAAAAGTCTGGCCCTGATAATCCACAACTGCAGGTAATCAAAAGCTCTA
CTTGAGCCCCAGAACAAACTACATTAATTTTAAAGGTCAGTTGATTTTTACTTCCAAGTA
TTCCAAAACCCCGGGTAATACCAAAAAGTACCTACCTTCAAAGGAAGCCATTTTATTIGT
ATTGCCCTTTCCTTCTTATTTCCTCCAAAGTCAGAAGCCCCCTTTAGTTCCAGTTGCAGA
TATATGCATGCCCTTACGCCCAACAAGAATGATTCAGCCTTTTIGGTCCCATATCCTTATG
ACTGCCCAGAGTTTCCTGTCTTGTCTTTTICTTTGCAGTCTCTGTCTCCAAGCCCACAGT
GACAACTGGCAGCGGTTATGGCTTCACGGTGCCCCAGGGAATGAGGATTAGCCTTCAA
TGCCAGGCTCGGGGTTCTCCTCCCATCAGTTATATTTGGTATAAGCAACAGACTAATAA
CCAGGAACCCATCAAAGTAGCAACCCTAAGTACCTTACTCTTCAAGCCTGCGGTGATAG
CCGACTCAGGCTCCTATTTCTGCACTGCCAAGGGCCAGGTTGGCTCTGAGCAGCACAG
CGACATTIGTGAAGTTTGTGGTCAAAGGTGAGCGGCCCTCTTTCCTGGTGAGCATCTTAA
CACACAAGCTTCAAACAAAGATACCTCAAAAGGTGLOCTTATGCAAAAGAAGAATTGGE
AGAGGAGGATCCCAAGCAGGCAATGETTGTACAATCACAAAGAAAMAAAACTTGGACT
GGGGACAATAGGGATAGAGACATTGCCTATCATGCCATAGGTTAAGTAGATAAAGACG
GTAAAGGAAAGAGAGATTTACTAGCACATTGTATTTGCCAGATACAAAGTACAATAACTT
GACACACATTTTCTCATTGAATCCCCACAACTGTCCCATGAGATAGTTATCATTACTCTT
ACTTTACAGAAGAGGAAACAGAGTCAGAAAGGGGAATCTACTTGCCCATGGTCTCACA
GCAAGGAAGTATAAATCTGGATTTGTACTCAGATTTCATGCTCTTCCTACTATGTCTGAT
TGTTTCTCATGGTTGAATCTATATCAGATCCTGGGCACCCTTTGAAAGCTETTGTTTTTT
GTTTGTGTGTTCTGTTTGTTTGGTTATTGTTTTGCTTGTTTCGATTAGGCTTGATCTAATAT
ATCTACATGCTTTCTTTTAACTTCCCTCCCCCACTTCATTGTAAACCCAAATACAAGTTCT
GGTTGAAGTATCCTTTAAGATGGGCTCTTGTTAATCAAGATCTGACTATTTCTTACAGCA
CTGTCCTGGGAGCACTACAAACTATGCATATAAAGACTGTAAGCTGAGGCTTAAATGAA
GAGTCCAGCAGTGATATGTCCAGATGAGTTTTCTTAGCTTTCAAGAGATCTCCTTGGAA
AGAAAGACACCCCAACAAGGTTACCATTGCCCAAAACATGTTGGAAACTAACTGATTTT
AGGGAATTGCCCTCAGAACCATCTGAAAATTATTGTCTTCTGAGGATAGTICTGTGTAA
GGAGAGGGCGTAAACCTAGCCLCAAATGGCTTATTACCATTTGGGCTAGGAGACTGATG
TTGGTTTGAGACTCTTIGTGTTTGCCTGGAGGAATTTGTTTCCCAAAGTTAAGCTGTAGTG
AGGATGTGTGTGCTGTAGATCATGGTTTGTTAGTTTTGGGAGGAACAAGAGTGGTCCG
CCCTGAAAGTTATATGAACAGTGTCCCAGTTCTCTAAGAGCTGACAGTCTGGTCAAGTCA
GCAGAGGGCAGGGUGTCACCAGAAAGCUCAAGAATGTATACTTCATAAAGAGACTAATT
SAACATTCTTGOCTTTCTGTGAGTTACTTCTCAGACCACCTAGGCAAGAACTTGCTCAC
AGTAAACCCTCCTGTTTATTCCTTCTCACAGTCAATGCTTATTACAGTGCTGTTAAGCAG
TGCTCGOCATTGCCCOCTACTGACAGATAGGAAAACTGAGGCTCAGGGAAGTTATTCTO
AGCCTTCCACTCTTCCCTGCTCTGTGAGCCAACGTAATCTTTCCTGGCTACCTCTACCT
GCCTCCCTGTCCACCCAACCTTGTCCCCTGAGTCTGACCCCCTATTTCACCTCTGCCCT
ACGGAACTCTCAGCCCTTTCACCCTTCCACCTCACTCTGCACTGTTCTTTAGTTCTAGAA
TGACTCTGGAGGCCCTCGCTTTTGCTCATGTTCTTGGACTGCTGAGCTTTGCTGACGAAD
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AAAACAAAACACAGATATGAATTGACTCCACTTGAATTTTATGCTCTGCGATATGTACTG
CCTGACCCCATGCCGTGTGTCTATTTGCTTATCTTITGTCTCATTCCTCATAGCAGCTTTT
CAGCACATTTCTACCTTATTTCAGGCCCCCAGCCTTGCTCCTAAAAGATAAGGTAACTTC
CTTCCTCTGTAAGAAGGTCCAGACCCTCTTCATATGTGAATTTTATCAACTACCCTCCTC
TCTGCCTTGATATTTCCCTATCCATTTCCTCTTGGCTCAGAGTAAGGTATGCTTTGCTCC
TCTCCACAACAAGCCCCTCCTCOCTGAACTCTTAACATCAGCTACTCCAATGCCCTGCAA
TACCCTTTATCCTCTACCTAAGCCAAATAGATATGCATGTATAATATATGTATATATGTCA
GTATGCAAGCCTAATACATACATATATATATGTTATTTT TCAAAAATCTTICTCTCCATCT
GCCACCTCATCTCTCCTATGTTICACTACCAACCTTCTCACGAAGGTAGCTTCCACCAGC
TGAACCTCTCAATTCATTCACCACAACATAACTTTGTAATTTGGGGTCATCATTAACCTC
CATATCACCAAATCCCAAGACCTCTCCATTCATACTTTTCCTCOCTCAACATCTGTGTAGC
AGTGGATCCTGTTGGUCATTTCTTCCACCTCAATATTCTTTTAATCACTGCTATTGATGA
CACCAACTTATCTTGGTTCTTCTAAGACCTTCOTCAATGATCCTTCTGAGACACCTTTGT
TGGCTCTTTTTTCATTCACTCCTTAATTGTAAATGTTCTCAAAGACTCAATTCTTATTCAT
CTCTGCATGTATTTCTATATTATCAGGAGATTTTATTTACTTCTGTGGCTTCAAATATCAC
CTGTAGTCTGATGACTCTCCAACCATAATATTATCTGTATTTATTTTTTCCTGACTGCTAG
ATCCCAGTGTCTAGTTACCTTCTGGACAGCTTCATTTCTAATTTCAGCGTGTTCAAAACT
CGATCGTACCTTTTACTCACCAAACCTGTTCCTCAAACCTGTTAGAAAACATAGCAGTACC
TITGACTCCTCCTTCTCTTTTACCTCGCATCGTCAAATAATCATCAATATTACCAAGTGCT
GTGAATTCACCTACTGAATCAGATACCTTATTAGGCTCTTTICTTTCTCTTCCTATACCCTC
ATGGTCTCATATTCTTTTTTAAAAAACAATTTCAATCATCTTCTAAATGTTCTCCCCATGTT
CATACATTCTTACGAAGTCATCAACTTATTCAATATTTATTGAGTATATATTITTATGTCACT
AGATTATAAAATTCAAGAGTGCAGAATTCTACCTGTCTACTTCATTIGCTGTTTTTCAGAG
CCCAGCAAAGTATCTGGCACAAAGAAGACACTAGACACTAGATGAATACTGTATTTGTT
AATGAATGGGGAAAATATGCTATTGCCTTACCTTTGAAAATCCTACCACACTGTTGTCAG
AATTATTTCCAAAAAAAATAGACTGAACAATTTTITGCTTCCTTTCTCAAAAGGAAGTAAAC
CTTTCTCAAAAGGTGTAACCTTCTGTTACACCCCATGGATCTTTCCAACTAAAGAACAAA
GCCCAAACCCTTTTAGTCTGTTTTCAGCCTACCTATCCAGACTTATCTACTAATATGTTT
CGCCACATCTAAAACGGAGCATGCTGTTTCCTCTGCTAGCAAGAGGGAGAAGCTTATG
GTTTTCTCATGTCTITTCTGAGCAGGTACATGGCCCTGTGCTTGTGTGTGGCCTCCTAG
TTTCOCAGAACTGTGTCAGAACTCTTCAAAATCCCTATGGAAATOTTATTCOTCAACCAT
TITTAAGGCTATTTTGGTTAGTITTTTITGTITITCTCGCOTATTATCCATTGUOTCAGGCA
GCTGTGTGACAAATGCTACCCCATCCOCTCGGGGAGAGGCTCTTAGCACTGGGTGACCAA
TAAAACAAGTCTTTTGAGTCAGGTCTTTCAGGGAACCACCAGACAGGCCAAATAATGGC
AATTATTCAAAAATGAAGTTTGTTGGGCTCACTCCAGCACCTGGAATGGGGTTGTATGET
TCAAGATTACCTCTGAGGTAGAAGGGGTAAGGGCACTAGGAGAAGTTAAAACAGCACA
AAGCTTGCTGTTCTTACCAAAACTGGGATATTTTTCTTCCATAAATCCTGTCTAAGGTGC
TGCAAACCTTTGGCTATTTTGCAAAATTCTAAAAAAAAAAAAAALAAAAAALLAAAAGTTGA
TTACGTCAAATTTTGCATTATTTCACTGATGTTGTTAAAGGGTAAATTTCTGGAGGTTATT
ATGTCACCATTTTCACTGATGTCACCCATTGCCACTTICTTTATGATACTTCCCAAGTTTC
TCTCAAGAGAATTAATTACTAGGTCTCAGTTAGAAGTTAGTAAAAATAAAATATATTTICC
CATCCAAGTTGACTGACTCTCTGAACTCTAGCTACAGGTTCCTTCGAGATCTATTAATCC
TGGGTTAAAAACTCTGTCCTTGATTGATGTATGAAAGATGAACAAGCAACACAGGACTT
ACCAGCATCATGACAGAAGTGTTGAGGCAGGTCCAAGTATGGACCTGAATGGLCTTTA
CTTACTTCCTATTTCCCTAGGGCATTAAACTATTCACCAAAGGGTACCAGGTCCCTTICAA
TCGGTTCCOTTTTCCTTGCAGACTCCTCAAAGCTACTCAAGACCAAGACTGAGGCACCT
ACAACCATGACATACCCCTTGAAAGGTGAGTTTTGOTAGAGTCTGAGGAAGTAGTAGAG
STTCAAAATGGTGTCATCGTAGCCAAGAAAGGAATCACAATCUCATGGAATGGCTAATA
AACAGTCACTTGGTTCCTCAGAGAGAACATAGCAGTAAAGGAATGGAAACAAAAGAAAG
CTAACAATGATGAATATATACTCTTTTTTTGTGAAAACTTCTGAGGCAAAAGGAAAGAGA
GEGETTAGAATTACTCCCATTGGAAATACAAAAMACAAGAACACTAAATTCTATTICTGCTC
CTAGTTTGACTTGCTCGTGTGACTTTGGGTACATTACCTCCCCTCGATGGGAATTCTTCTC
ACTGCCCACACCTAACAGTAAGAAATGAAGATGCCTTATCTCATGGTACTAGTGGTTGA
TAACATGGTCAGGTACCCTGGAAAGTACAGCACAAATGGCCAGGGAAGGACTCCAACC
TTTGCAACCATCTCCTATCTCTCAACTTTTTGAAAGAAGAGAGACATCTCTGACCCTATT

126



WO 2018/200755 PCT/US2018/029482

CTCTATATTCATAGCAACATCTACAGTGAAGCAGTCCTGGGACTGGACCACTGACATGG
ATGGCTACCTTGGAGAGACCAGTGCTGGGCCAGGTAGGAATATTGTCAGGATTTCTAT
CTTTTCTTCTTGACTCTAAGCTTTGTGACCAAAACTTTCCCTTATGCACACTGTTCTACA
GCATTGAAATCTGCAAATCATTACCTGCTATGTGCCAAGCAATGGTCAAGGGCACTGAG
GATGGGTAAAGTGGGTAGGATGTAGAGAGAGAGATACAGATCCAGAGATGAGCAAAGT
CAGAGTGAGGTTAAGGGGAGTGATAAATGTGCCCTTTATTTAGTTCTCTGTTGTCATAG
TAATATGCTTTCCAAACATTCTGAGCAAGAATATGGATAGGGACATTATGACATCATGAC
CTCAACCAGGTAAGGATAATGGCTGAGTGTCATTGCTTGAGCTCTTAACCAGGGCTCTT
CAAGCCGCTTGAAGCTGATTTCTGATTCCTCCAAAGCCTTGAAMATTCCCAAGTCAGGEG
TCTCAGAGATTCAAATCCCAAATAAATCTTITIGTGTTITCACCTGCATCTGATAGTCAGTT
GETATGCCTTCACATGACTACATTGACTGTTGAAATAATAGAACACTCTCACACCAATTG
ATAATTAGCTGCTCCCOCTTAACCCCTGAGCCCTCCATTATTACCTGGGGCTGCCTTIGTO
CCATTCCTCAGAACTCTCTAGACCACCCOCATGGTCATGCAACAAAAGGTATACCAAGE
AATCTCTAAGACTCCAAGTCTACAGTAGGCATCTGTTGTGACTGGTTGGAATTAAATAGT
TTGATAACTATCACTCCTGGTACTCATTCTCTGCCTGTGTATAATTGAGAGAGTGGACTT
CCAAATGCTCTTTGTAACTCTCCATTCCTCGATTGCAGAGTTTTTTGGCTATCCCTTGGCA
GCACTCAAACCTGTTTTATGTTCCACATTTGCATTGCCATCTTTGCGCTTCAAGATTTCCA
TAGCTCCGTTCCTCTCCCGAGAAGAACATCTACTGECAGAAGAGAAGTTAGAAATTGCCT
CATAGGGAGTTGGTTTGGAAAAATGAGAAAATAACCTTGGGCAAAGTTATTAGATGTTG
GGTCTGCGCCCTATTTTCTCTACCAAGTTTTTTAGTACTTGACTCTCTTCAAAAGAGAAT
ATTTCTTCGATTTGTACCAGCTTATAACTTGAGCTCTCTCAGTCCCAACAAGACACTCTG
AGGACCACAAATACTGGATTCCTAGGACACGATATCTTAGAGTCTCATGAAAACAAGCC
AGTTGCAGCAACAAATCCTAAGTACACTGAGGTTCCTTTCCTCACGCCTCTCTATCCCC
CCTGACCTAGCATCTTAGATTICAGAATATTATAGCTAAAAGTGCTTTAGACATCATCCAA
TCTTTTCATTGAACTTATGGGGTAACTAAGGCCTAGTGACAGTCAAAGTTTTGTCTAAGG
TCACTGTATTCATTTTICCATGGCTGCTGTAAAAACTTACCCCAAACCTAGTATCTTAAAA
CAGCATAAATATATTATCTTCCACTTCTGGAAATAAGTCTGACACAATTATCACTGAGCT
AAAATCAAAATGTCAGTCAGCAAGGCTATGTTCCCTTTGGAGGGTTTGGAGAAGAATTA
ATTTCCTTGTCTTTCTTTTICTGGOTTCTAGAAGCTACCCACGTICTTTGGCTCATGGCCO
CCTTCCTCOCATTTTCAAAACTAACAATGTAGCATTCTCAAATCTCTGTTCCTTTTTACTAT
GTAAACTAACATACTGACAGGTTCCAGGAATTTGGATGTGAATATCTTTAGAGGACCATT
ATTCTGCCTACCATAGTCATACAGAAAGTAAATAACAGATCTAGGACTGGAAGCCAAGT
CCAGTTGATTCTTTCAGCTTTTAGGCATAATGGGAATATGTGTCTCAAGTGGCTCAGTG
GAAATATGTTTTGAGAAAGAAGGAAGCTGGGGACTTGACCAGAGCGTGTGATGGGAAG
AATCTTTCGTGGCTACAAGTAACTGACCAGAATCTTAATAAGGTATGTAGCATTTTTGGTG
AAGCTGGAAAGTCAGGATATTATTTTCTTTTTTCTAAGGGAAGGTGAAAACCTTCTGTCT
TGGUCCTATAGAAAGCATAGACAACTAGCTCAAATGCCCAGGCCAATCAGCCCACCAG
TGAGTCTGGAAGAACCTGTTTACACATGGCATCTCTTTCTCAAGTCTTTCTCATGGGALT
GGAGTTITTTCTCTCTGGCTAGCTAAGAAGGTTAGGAGAATATGGAAAATGAAAAAGAA
AAAGGCCTGGCTTAGTCTAGGCTGTTICTTAGAGTTTTTGTTTCTGGCCTTATTTTCAAT
CAMATACCACTTGATCTTGTTTTACCCTCTAGGAAAGAGCCTGCCTGTCTTTGCCATCAT
CCTCATCATCTCCTTGTGCTGTATGGTGGTTTTTACCATGGCCTATATCATGCTCTGTCG
GAAGACATCCCAACAAGGTTAGTGATGAATATGAGAAGGTGGCTTTGGCTCATTTGTTIC
TITCTGTCAGTATACTTGAGCCTAAATTCTGTATCAGGCATTGTGTTAGGCACTTCAAGA
AGCTCCCAGCCTAGTTTGGGAGTTAAGGTTGGGGTGCAGGGAGGCAGATGTTCGAGC
AAACAATGGCATAAGACTTACAGAACTAAATGCACTAGGCTTTGGTACTCAGTGAAGTA
CAGCCATCTTTCTAACGAGTCATOTTGTAATGATGCAAGAGAAGGAGAAGTCACAATCO
CTGGCCTCAAGTTGCTCACAATTTATTTAGGAGATTCAAGGTAGAAACATGGAATITATC
AATCGACAATACATAGCAATAGAGGCTATGAGCTCAAAAACTAGAGAAGACAATTAATGC
TAAAGGOATCCAGAGGAGAAGAGAGTAATT TAAGGUTTGGGTAATTAGCAAGGGATTTC
AGAAGGAAGAATATCTTAGACCACATTTTGGAGGATGAAAACAAGTTGTAAGGAGACAG
TATTTCAGGAAGAGAGAACTACATCAGCATAGTTGTTAGGGCCTAAAAGACAACTGAGA
CTGGGGTCATCAATAAAGAAAATTTCTGTAGATCGGGCAACAGGGAAGTACAGTGGGAA
ATGAAAGCTTATTCCTGATTATAGAAGGCCTTAAATGCCAGGTTAAATAATTTGGACTTT
CTTCACTAGGCCTTCGCAAGGGCACTAAATTTACCAAATTTTTCAAGCATGGAAGTGGCA
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TAATGACAGCACAGTTGTCAGAGCCATTTAAAAACTATGAACCAACCGAGGAGGAAAAA
AATTGGGATGCTTGTTTCTAAAAGAAAAAAATACTAGCTGTCTCTCAATGCCCAGTGCAC
TAGTCATGTTGCCTAGCATCAATTTGTCTTATTCTCTGTAGTATCTCTTACTCCCAAATAG
CCTGGTTACTACCATGGATCTGATGGATTTCCATCACCAGAAGGGAGCCTTGAGTATCT
CCTTCTCCCAGGTITCAATTATAAGCTCTGGCTTTTGCCAGTTAGCATGTTTATCACCAT
GAGGCTGAACTTGATAGCACATGACTACAAACCCCAGGGGCACTAAAATGAAAGCATTT
GCATATAGCCTTGATGAGGCTGGGCATAAGCGGTAACCACATTAAATTGTTTICTCICTC
AAAAACCTTCCATGGCTTCTTATGGCCCAGGGGATAAAGGTCAAAATGTAGCATTCTAT
TCAAGGCTCTCTGTGATGTGGGTCTAGCCAATTTTCTCAACCCACCACTTCCTTATACCT
AGTCTCATTTCCAAAAATTCCTCTTTCOTATCTCTGTATAAGGGAGACAGCCTCAGAGCA
TCAATTTAATTTAACATAATTACTGAGCACCTATTGTGTGACAGGTGUTCAGCATATTAA
CATGAAAAAGACACGACCOCTTGCGGTACAGGTGCTCATAGGCCAATGGGCGAGTAAGA
CACAGAAATGCAGGGUTCTACCATAAGGCAGAAGTCCTGTGGCTTCCCTTGTTTACTTT
GTTGTCATTTAATGCTTGCATTTCCAGTTGCATCCCTGAAAAATTATAAGCACCTAGAGG
GCAGTACAAAGAAATATCTGTCTTTGCACCAACCTAAGCCTTTGAGCCTGTACGGAATA
TAGGACACTCCTCCTCCACAGACACTAGGGGGCAATGGTAACCAATACCATGGETTTTTC
CTGGGTATATAGTGGGGGTGAGTGCATTTGCGGAATGTCTTGGETCACGGCCATCAGCA
TCAGGCTAATCCAGTCCCTTCTTCCTGGTATGTGGCCTCGACAGTCAAGTTTCCCACAAG
GACTCTCTGGGGATCCTTGGGGGAGATTCCTGGGTAAAGAGCAAGTCCAGTTCTAGTG
CCCTCCCCCAACCCATACCGAGAAACTGCTCCAGCCCAATATCCTGAGTCCAAGATGA
CAAAAAGGATAGTGACCAAATGTGCTTCCCCTTCTTTTACCTGATAAATTTGCATCTCTG
TGTTTCAATTCACCTCCCCAATACCTCCCAGTTGTTGGAAAGCTAAGACATATTAAAATC
CCCTCCTCTGTACCCTTCCCTCATCTTTTGACTGGTACCCAGGATCCATGATTGACCTTT
GTCCACTTGOCATGAAAACTTCTGACATGATTCCTCCTTTTTTTCTAGAGCATGTCTACG
AAGCAGCCAGGTAAGAAAGTCTCTCCTCTTCCATTTTTGACCCCGTCCCTGCCCTCAAT
TITGATTACTGGCAGGAAATGTGGAGGAAGGGGGGTGTGGECACAGACCCAATCCTAAG
GCCGGAGGLUCTTCAGGGTCAGGACATAGCTGCCTTCCCTCTCTCAGGCACCTTCTGAG
GTTGTTTTGGCCCTCTGAACACAAAGGATAATTTAGATCCATCTGCCTTCTGCTICCAGA
ATCCCTGGOTGGTAGGATCCTGATAATTAATTGGCAAGAATTGAGGLCAGAAGGETGGEG
AAACCAGGACCACAGCCCCAAGTCCOTTICTTATGGGTGGTGEGUTCTTIGGGCCATAGEG
GCACATGCCAGAGAGGCCAACGACTCTGGAGAAACCATGAGGETGGCCATCTTCGCAA
GTGGCTECTOCAGTCGATGAGCCAACTTCCOAGAATCTGGGCAACAACTACTCTGATGA
GCCCTGCATAGGACAGGAGTACCAGATCATCGCCCAGATCAATGGCAACTACGCCCGO
CTGCTGGACACAGTTCCTCTGCATTATGAGTTTCTCGGCCACTCGAGGGCAAAAGTETCTG
TTAAMMATGCCCCATTAGGCCAGGATCTGCTGACATAATTGCCTAGTCAGTCCTTGCCT
TCTGCATGGCCTTCTTCCCTGCTACCTCTCTTCCTGGATAGCCCAAAGTETCCBCCTAL
CAACACTGGAGCCGCTGGGAGTCACTGGCTTTGCCCTGGAATTTGCCAGATGCATCTC
AAGTAAGCCAGCTCCTGCATTTGGCTCTGGGCCCTTCTAGTATCTCTGCCGGGGGECTT
CTGGTACTCCTCTCTAAATACCAGAGGGAAGATGCCCATAGCACTAGGACTTGGTCATC
ATGCCTACAGACACTATTCAACTTTGGCATCTTGCCACCAGAAGACCCGAGGGAGGCT
CAGCTCTGCCAGCTCAGAGGACCAGCTATATCCAGGATCATTTICTCTTITCTTCAGGGCC
AGACAGCTTTTAATTGAAATTGTTATTTCACAGGCCAGGGTTCAGTTCTGCTCCTCCALT
ATAAGTCTAATGTTCTGACTCTCTCCTGGTGCTCAATAAATATCTAATCATAACAGCAAC
TICAGTTGTGTTGGTCTTICTCTCACAGTATGGTAGGACCTACTAAAAGTAATTAAAGTGA
GACTAGTTAAGATGGCTGGGGCCCGAGAATATGGATGTCACTTTTGCTTTTITTGGTCTT
TCCCCTTCCCACACATGCCACTCCTACTTCACTCCACTGGTAAGCCCAGCTGGAGAACA
CTGAATACTTGATTAAACAGTACTCCCOTGGCTTCCATTACCCAACCTGTCATCCTGOC
AGGTCCACCTGGATGATTCTTCCCACATCAACTGGAAGUCTAAGAAAGAAAAAGTCTTT
CTGTCTCAGGGGACTATGAATGCAGAGATCGAAGGGATTTICCTTICTTTCCCAAGTATGGA
TGCACCACTCCCAAGGATTTCCACTTCTTTCGAATCTTAAAATCCTCGGGGTAGTTGCATT
TITCATATGTTATCTTCTTTAGCTCOTGGUCCCTTCTTACAATGTGAGGTGGGGATAAGA
GCAAGAAAGCCTTTCTCTTCAAGGAGGAATAGGGCTAGCGAGTGTGTGTGTGTGTGTGT
GTGTGTGTGTGCGCACGACAGAGAGAGAGACAGAGAGTTTGTATGTGTACATAAGTTC
CTACACCTTTAAATCAGGCTCCGCTGTGAGGACCTGTTCTGACCCAGGTTGACACAGTT
TTATTTTCTCGATGTAATTAATGTCAAATCAACTTCTGCACTCTTCAAGGAAGCTGCCAT
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GTTGCTATTTCTGGTTCCCATGCAGCCCCTAGGTCAGCTCATGTTTCACAAGGAGCTGC
TCCCCTTTTGCAATGATTACAGAAGTCAAAATAGTACACGAAAGTAACAAAAAGGAGTC
CTCCACTTCACCGCCACCCAACATGCCAAATCCAGGGTAAAAACCTCAACATTTTCCTC
ATTCCAGACGCTAGCTTCTCCTAGTTGGCGAAAGGAACAACTCTTTCTTCCCCATCGTG
CTTACAAGCCTCTGAAATAGGGCCTCCACCCAGTGGAAACCOCAACTTCCTTCATGAAA
CAACTCTGCGTCCAGACCCTACAGCCTTTGAAAATALCCATTATCTTTCCCTACTACCCA
TAGAAAAAGTGAGTTTTAGGTGTTGGGAAGAGAATCCTGGTTGCATTTTCACTGGTAAA
AGGAGCCACACATCCAGGGACGCTGCTCCATAAGAGCTAAGGACTCCCAGGGATATCT
CAMAGTCATTAATCTTA

SEQIDNG: 8
IL18RAP protein, Accession No. AAIQETE5, 457 amino acids

MILEVKPQTNASCEYSASHKQDLLLGSTGSISCPSLECOSDAQSPAVTWYRKNGKLLSVERS
NRIVVDEVYDYHOGTYVCDYTQSDTVSSWTVRAVVAVRTIVGDTKLKPDILDPVEDTLEVEL
GKPLTISCKARFGFERVFNPVIKWYIKDSDLEWEVSVPEAKSIKSTLKDEHERNHLEKVTQRD
LRRKFVCFVONSIGNTTOSVOLKEKRGVVLLYILLGTIGTLVAVLAASALLYRHWIEIVLLYRT
YQEKDQTLGDKKDFDAFVEYAKWSSFPSEATSSLESEEHLALSLFPDVLENKYGYSLCLLER
DVAPGGVYAEDIVSHKRERRGIFILSPNYVNGPSIFELQAAVNLALDDQTLKLILIKFCYFQEP
ESLPHLVKKALRVLPTVTWRGLKSVPPNERFWAKMRYHMPVKNSQGFTWNQLRITSRIFQ
WKGLSRTETTGRESQPKEW

SEQIDNG: 9
LTF protein, Accession No, EAWSB4767, 711 aming acids

MELVFLVLLF LGALGLCLAG RRRREVOWCA VSQPEATKCOF QWARNMRKVR
GPPVSCIKRD

SPIQCIQAIA ENRADAVTLD GGFIYEAGLA PYKLRPVAAE VYGTERQPRT HYYAVAVVEKK
GGSFOLNELQ GLKSCHTGLR RTAGWNVPIG TLRPFLNWTG PPEPIEAAVA
RFFSASCYPG

ADKGQFPNLC RLCAGTGENK CAFSSQEPYF SYSGAFKCOLR DGAGDVAFIR
ESTVFEDLSD

EAERDEYELL CPDNTRKPVD KFKDCHLARY PSHAVVARSY NGKEDAIWWNL
LROAQEKFCGK

DKSPKFQLFG SPSGAKDLLF KDSAIGFSRY PPRIDSGLYL GSGYFTAIQN LRKSEEEVAA
RRARVVWCAY GEQELRKCONQGQ WSGLSEGSVT CSSASTTEDC IALVLKGEAD
AMSLDGGYVYTAGKCGLVPY LAENYKSQQSE SDPDPNCVDR PVEGYLAVAY
VREREDTSLTW NSVKGKKSCHTAVDRTAGWN IPMGLLFNQT GSCKFDEYFS
QECAPGSDPR SNLCALCIGD EQGENKCVPNSNERYYGYTG AFRCLAENAG
DVAFVKDVTY LONTDGNNND AWAKDLKLAD FALLCLDGKRKPVTEARSCH
LAMAPNHAVY SRMDKVERLK QVLLHQQAKF GRNGSDCPDK
FCLFQSETKNLLFNDNTECL ARLHGKTTYE KYLGPQYVAG ITNLKKCSTS PLLEACEFLR
K

SEQ D NO: 10

PGLYRP1 protein, Accession No. AAHS6156, 196 amino acids

MSRRSMLLAW ALPSLLRLGA AQETEDPACC SPIVPRNEWK ALASECAQHL
SLPLRYVVWVS

HTAGSSCNTPR ASCOOOARNY QHYHMKTLGW COVGYNFLIG EDGLVYEGRG
WNFTGAHSGHLWNPMSIGIS FMGNYMDRVP TPQAIRAAQG LLACGVAGGA
LRENYVLKGH RDVAORTLESPGNQLYHLIONW PHYRSP

SEQ D NO: 11
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GZMH protein, Accession No. AAMZ27974, 246 amino acids

MQPFLLLLAF LLTPGAGTEE HGGHEAKPH SRPYMAFVQF LOEKSRKRCG GILVRKDFVL
TAAHCQGSES!I NVTLGAHNIK EQERTQQFIP VEKRPIPHPAY NPKNFSNDIM LLQLERKAKW
TTAVRPLRLP SSKAQVKPGQ LCSVAGWGYV SMSTLATTLG EVLLTVGKDC
QCERLFHGNY

SRATEICVGD PRKKTQTGFKG DEGGPLVCKD VAQGILSYGN KKGTPPGVYI
KVSHFLPWIK

RTMKRL

SEQID NO: 12
ARG1 protein, Accession No. AAHD5321, 236 amino acids

MSAKSRTIGHGAPFSKGOQP RGGVEEGPTY LRKAGLLEKL KEQECDVKDY GDLPFADIPN
DEPFQIVKNP RSVGKASEQL AGKVAEVKKN GRISLVLGGD HSLAIGSISG HARVHPDLGY
WMWDAHTDIN TPLTTTSGNL HGQPVSFLLK ELKGKIPDVP GFSWWTPCIS AKDIVYIGLR
DVDPGEHYIL KTLGIKYFSM TEVTRTVNTA VAITLACFGL AREGNHKPID YLNPPK

SEQID NGO 13
MMPS8 protein, Accession No. EAWBT027, 467 amino acids

MESLKTLPFL LLLHVQISKA FPVYSSKEKNT KIVODYLEKF YQLPSNQYQS TREKNGTNVIV
EKLKEMQRFF GLNVTGKPNE ETLDMMKKPR CGVPDSGGFM LTPGNPKWER
TNLTYRIRNY

TPOLSEAEVE RAIKDAFELW SVASPLIFTR ISQGEADINI AFYQRDHGDN SPFDGPNGIL
AHAFQPGQGE GGDAHFDAEE TWTNTSANYN LFLVAAHEFG HSLGLAHSSD
PGALMYPNYA

FRETSNYSLP QDDIDGIQAI YGLSSNPIGP TGPSTPKPCD PSLTFDAITT LRGEILFFKD
RYFWRRHPQL ORVEMNFISL FWPSLPTGIQ AAYEDFDRDL IFLFKGNQYW
ALSGYDILOG

YPKDISNYGF PSSVQAIDAA VFYRSKTYFF VNDQFWRYDN QRQFMEPGYP
KSIGGAFPGI

ESKVDAVFQQ EHFFHVFSGP RYYAFDLIAQ RVTRVARGNK WLNCRYG

SEQID NG 14
V354 protein, Accession No. AIC50863, 388 amino acids

MGILLGLLLL GHLTVDTYGR PILEVPESVT GPWKGDVNLP CTYDPLQGYT
QVLVKWLVQR

GEDPVTIFLR DESGDHIQOA KYQGRLHVSH KVPGDVSLAL STLEMDDRSH
YTCEVTWQTP

DGNQVVRDKI TELRVQKLSY SKPTVTTGEG YGFTVPQGMR ISLQCQARGS
PRISYIWYKQ

QTNNQEPIKY ATLSTLLFKP AVIADSGSYF CTAKGQVGSE QHSDIVKFVY KDSSKLLKTK
TEAPTTMTYP LKATSTVKQS WDWTTOMDGY LGETSAGPGK SLPVFANLHISLCCMVYVFT
MAYIMLCRKT SQQEHVYEAA RAHAREANDS GETMRVAIFA SGCSSDERPTS
QONLGNNYSDE

PCIGQEYQN AQINGNYARL LDTVPLDYEF LATEGKSVC
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CLAIMS

We claim:

1. A method of diagnosing inflammation in a subject being treated for hypertension, the
method comprising:

(&) obtaining a sampile from the subject;

(b determining a level of a biomarker in the sample;

{c} comparing the level of the biomarker to a reference level of the biomarker;
and

{h identifying the subject as having inflammation when the level of the biomarker
is different from the reference level of the biomarker, wherein the biomarker is selected from
IL1BRAPR, LTF, PGLYRP1, GZMH, ARG1, MMPS, and V3SIG4, or a combination thereof.

2. The method of claim 1, further comprising determining the level of at least one
additional biomarker in the sample, wherein the gt least one additional biomarker is selected
from the other of IL18RAP, LTF, PGLYRP1, GZMH, ARG1T, MMPS, and V3IG4.

3. The method of claim 2, further comprising comparing the level of the at least one
additionai biomarker to a reference level of the at least one additional biomarker; and
identifying the subject as having inflammation when the level of the al least one additional

biomarker is different from the reference level of the at isast one additional biomarker.

4, The method of any one of the preceding claims, wherein the subject is identified as
having inflammation when:

(a) the level of IL18RAP in the sample is greater than the reference level of
IL18RAP;

), the level of LTF in the sample is greater than the reference level of LTF,

() the level of PGLYRP1 in the sampie is greater than the reference level of
PGLYRPY;

{h the level of GZMH in the sample is greater than the reference level of GZMH;

() the level of ARG1 in the sample is greater than the reference level of ARG,

H the level of MMPS in the sample is greater than the reference level of MMPS;
or

() the level of VSIG4 in the sampile is less than the reference level of VSIGY, or

any combination of (a)-(g).
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5. A method of determining if a subject being treated for hypertension has oris at risk of
developing inflammation, the method comprising:

{a) obtaining a sampile from the subject;

() determining a level of a biomarker in the sample;

{c) comparing the level of the biomarker 1o a reference level of the biomarker,
and

(d} determining the subject has or is at risk of developing inflammation when the
level of the biomarker is different from the reference level of the biomarker, wherein the
bicmarker is selected from IL18RAP, LTF, PGLYRP1, GZMH, ARG1, MMP8, and VSIG4, or
a combination thereof.

8. The method of claim 5, further comprising determining the level of at least one
additional biomarker in the sample, wherein the at least one additional biomarker is selected
from the other of IL18RAP, LTF, PGLYRP1, GZMH, ARGT, MMPS8, and VSIG4.

7. The method of claim &, further comprising comparing the level of the at least one
additional biomarker to a reference level of the at least one additional biomarker; and
identifying the subject as having inflammation when the level of the at least one additional

biomarker is different from the reference level of the at least on additional biomarker.

8. The method of any one of claims 5-7, wherein the subject is defermined o have or is
at risk of developing inflammation when:

(&) the level of IL18RAR in the sample is greater than the reference level of
IL18RAP;

(b the level of LTF in the sample is greater than the reference level of LTF,;

{c} the level of PGLYRP1 in the sampie is greater than the reference level of
PGLYRPT;

{h the level of GZMH in the sample is greater than the reference level of GZMH;

(e the level of ARG1 in the sample is greater than the reference level of ARG,

H the level of MMPS8 in the sampie is greater than the reference level of MMPS,;
or

(g} the level of VSIG4 in the sample is less than the reference level of VSIGS, or

any combination of (8)-(g}.

8. A method of monitoring progression of inflammation in a subject being treated for
hypertension, the method comprising:

{a) obtaining first and second samples from the subject;

132



WO 2018/200755 PCT/US2018/029482

(b determining a first level of a biomarker in the first sample and a second level
of the biomarker in the second sample;

{c} comparing the first and second levels of the biomarker; and

{h determining:

0] inflammation has progressed in the subject when the second level of
the biomarker is greater than the first level of the biomarker, or inflammation has not
progressed in the subject when the second level of the biomarker is equivalent to or
iess than the first ievel of the biomarker, wherein the biomarker is selected from
IL18RAP, LTF, PGLYRP1, GZMH, ARG1, and MMP8, or a combination thereof; or

{ip inflammation has progressed in the subject when the second level of
the biomarker is less than the first level of the biomarker, or inflammation has not
prograssed in the subject when the second level of the biomarker is equivalent to or

greater than the first level of the biomarker, wherein the biomarker is V3IG4.

10. The method of claim 9, further comprising determining a first level of at least one
additional biomarker in the first sample and a second level of the at least one additional
biomarker in the second sample, wherein the at least one additional biomarker is selected
from the other of IL18RAP, LTF, PGLYRP1, GZMH, ARG1, MMP8, and VSIG4,

11. The method of claim 10, further comprising comparing the first and second levels of
the at least one additional biomarker; and determining:

{i inflammation has progressed in the subject when the second level of the
additional biomarker is greater than the first level of the additional biomarker, or inflammation
has not progressed in the subject when the second level of the additional biomarker is
equivalent to or less than the first level of the additional biomarker, wherein the additional
biomarker is selected from HASRAR, LTF, PGLYRP1, GZMH, ARG1, and MMPS8; or

(i) inflammation has progressed in the subject when the second level of the
additional biomarker is less than the first level of the additional biomarker, or inflammation
has not progressed in the subject when the second level of the additional biomarker is
equivalent to or greater than the first level of the additional biomarker, wherein the additional
biomarker is VSIG4.

12. A method of determining if a subject being treated for hypertension would benefit
from anti-inflammatory therapy, the method comprising:
{a) obtaining a sample from the subjedt;

(b} determining a level of a biomarker in the sample;
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{c} comparing the level of the biomarker to a reference level of the biomarker;
and

{h determining that the subject would benefit from anti-inflammatory therapy
when the level of the biomarker is different from the reference level of the biomarker,
wherein the biomarker is selecled from IL18RAP, LTF, PGLYRP1, GZMH, ARG1, MMPS,

and VSIG4, or a combination thereof.

13. The method of claim 12, further comprising determining the level of at least one
additional biomarker in the sample, wherein the at least one additional biomarker is selected
from the other of IL18RAP, LTF, PGLYRP1, GZMH, ARG, MMP8, and VSIG4.

14. The method of claim 13, further comprising comparing the level of the at least one
additional biomarker to a reference level of the at least one additional biomarker; and
determining that the subject would benefit from anti-inflammatory therapy when the level of
the at least one additional biomarker is different from the reference level of the at least on

additional biomarker.

15. The method of any one of claims 12-14, wherein the subject is determined to likely
benefit from anti-inflammatory therapy when:

(&) the level of IL18RAPR in the sample is greater than the reference level of
IL18RAP;

(b the level of LTF in the sample is greater than the reference level of LTF,;

{C} the level of PGLYRP1 in the sample is greater than the reference level of
PGLYRPHY;

{h the level of GZMH in the sampile is greater than the reference level of GZMH;

(&) the level of ARG1 in the sample is greater than the reference level of ARG,

H the level of MMPS in the sample is greater than the reference level of MMPS;
or

{ the level of VSIG4 in the sample is less than the reference level of VSIGS, or

any combination of (a)-(g).

16. A methed of monitoring a subject’s response {0 anti-inflammaiory therapy, wherein
the subject is being co-treated for hypertension, the method comprising:

{(a) abtaining first and second samples from the subjedt;

(b} determining a first level of a biomarker in the first sample and a second level
of the biomarker in the second sample;

{C) comparing the first and second levels of the biomarker; and
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{h determining:

] the subject is not responding to the anti-inflammatory therapy when
the second level of the biomarker is greater than the first level of the biomarker, or
subject is responding to the anti-inflammatory therapy when the second level of the
biomarker is eguivalent to or less than the first level of the biomarker, wherein the
biomarker is selected from IL18RAP, LTF, PGLYRP1, GZMH, ARG1, and MMPS8, or
a combination thereof; or

(i the subject is not responding o the anti-inflammatory therapy when
the second level of the biomarker is less than the first level of the biomarker, or the
subject is responding to the anti-inflammatory therapy when the second level of the
biomarker is equivalent 1o or greater than the first level of the biomarker, wherein the
biomarker is V3SIG4.

17. The method of claim 18, further comprising determining a first level of at least one
additional biomarker in the first sample and a second level of the at least one additional
biomarker in the second sample, wherein the at least one additional biomarker is selected
from the other of [L18RAP, LTF, PGLYRP1, GZMH, ARG1, MMPS8, and VSIG4,

18. The method of claim 17, further comprising comparing the first and second levels of
the at least one additional biomarker; and determining:

{) the subject is not responding to the anti-inflammatory therapy when the
second level of the additional biomarker is greater than the first level of the additional
biomarker, or the subject is responding to the anti-inflarnmatory therapy when the second
level of the additional biomarker is equivalent 1o or less than the first level of the additional
biomarker, wherein the additional biomarker is selecied from [L18RAP, LTF, PGLYRP1,
GZMH, ARG1, and MMPS; or

(i) the subject is not responding to the anti-inflammatory therapy when the
second level of the additional biomarker is less than the first level of the additional
biomarker, or the subject is responding to the anti-inflammatory therapy when the second
level of the additional biomarker is equivalent to or greater than the first level of the

additional biomarker, wherein the additional biomarker is VSIG4.

18. A methed of diagnosing hypertension in a subject, the method comprising:

{(a) abtaining a sample from the subjedt;

(b} determining a level of a biomarker in the sample;

{C) comparing the level of the biomarker 1o a reference level of the biomarker,
and
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{h identifying the subject as having hypertension when the level of the biomarker
is different from the reference level of the biomarker,

wharein the biomarker is selected from IL18RAP, LTF, PGLYRP1, GZMH, ARG,
MMPS8, and VSIG4, or a combination thersof.

20. The method of claim 19, further comprising determining the level of at least one
additional biomarker in the sample, wherein the gt least one additional biomarker is selected
from the other of IL18RAP, LTF, PGLYRP1, GZMH, ARG1T, MMPS, and V3IG4.

21. The method of claim 20, further comprising comparing the level of the at least one
additionai biomarker to a reference level of the at least one additional biomarker; and
identifying the subject as having hypertension when the level of the at least one additional

biomarker is different from the reference level of the al least on additional biomarker.

22. The method of any one of claims 12-21, wherein the subject is identified as having
hyperiension when:

(a) the level of IL18RAP in the sample is greater than the reference level of
IL18RAP;

), the level of LTF in the sample is greater than the reference level of LTF,

() the level of PGLYRP1 in the sampie is greater than the reference level of
PGLYRPY;

{h the level of GZMH in the sampile is greater than the reference level of GZMH;

() the level of ARG1 in the sample is greater than the reference level of ARG,

H the level of MMPS in the sample is greater than the reference level of MMPS;
or

() the level of VSIG4 in the sampile is less than the reference level of VSIGY4, or

any combination of (a)~(g).

23. The method of any one of the preceding claims, wherein the level of the biomarker in
the sampile is greater than the reference level of the biomarker, and wherein the biomarker is
selected from IL18RAP, LTF, PGLYRP1, GZMH, ARG1, and MMP8, or a combination

thereof.
24, The method of any one of the preceding claims, wherein the level of the biomarker in

the sample is lgss than the reference level of the biomarker, and wherein the biomarker is
VSIG4.,
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25. The method of any one of the preceding claims, wherein the sample is a biclogical
sampis.

28. The method of any one of the preceding claims, wherein the sample is selecied from
whole blood, serum, and plasma.

27. The method of any one of the above claims, wherein the sample comprises
monocytes.

28. The method of any one of the preceding claims, wherein determining the level of the
biomarker in the sample includes detecting the biomarker with a technigue selected from

immunoassay, sequencing, and hybridization, or a combination thereof,

29. The method of any one of the preceding claims, wherein the reference level of the

biomarker is the level of the biomarker in a control sample.

30. The method of any one of claims 1-29, wherein the reference level of the biomarker

is a cuioff level.

31. The method of claim 30, wherein the culoff value is determined by a receiver

operating curve (ROC) analysis from biclogical samples of a patient group.

32. The method of claim 30, wherein the culoff level is determined by a mean plus 2

standard deviation analysis of mukltiple controf samples.

33. The method of any one of the preceding claims, wherein the subject is hypertensive,

34, The method of any one of the preceding claims, further comprising administering an
anti-inflammation therapy to the subject.

35. The method of any one of the preceding claims, further comprising administering an

anti-hypertension therapy to the subject.
36. A method of treating inflammation in a subject being treated for hyperiension, the

method comprising inhibiting the transcription, expression, or activily of, or a combination
thereof, a gene or gene product selected from [L18RAR, LTF, PGLYRP1, GZMH, ARG,
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and MMP8, or a combination thereof, or increasing the transcription, expression, or activity

of, or a combination thereof, a gene or gene product selected from VSIG4,

37. A method of treating hypertension in a subject, the method comprising inhibiting the
transcription, expression, or activity of, or a combination thereof, a gene or gene product
selected from IL18RAP, LTF, PGLYRP1, GZMH, ARG1, and MMP8, or a combination
thereof, or increasing the transcription, expression, or activity of, or a combination therecf, a

gene or gene product selected from VSIG4.

38. A kit for detecting inflammation in a subject being treated for hypertension, the kit
comprising one or more reagents for detecting a biomarker selscted from IL18RAP, LTF,
PGLYRP1, GZMH, ARG, MMP8, and VBIG4, or a combination thereof.

30. A kit for detecting hyperiension in a subject, the kit comprising one or more reagents
for detecting a biomarker selected from IL18RAP, LTF, PGLYRP1, GZMH, ARG1T, MMPS,

and VSIG4, or a combination thereof.

43, A compaosition comprising a probe array for detecting a biomarker in a sample, the
array comprising a plurality of probes that hybridizes to one or more biomarkers selected
from IL18RAP, LTF, PGLYRP1, GZMH, ARG1, MMP8, and V51G4, or a combination

thereof.

41. The composition of claim 40, further comprising a solid support with the plurality of

probes atiached thereto.
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CcPC
C12Q 1/6876, GO1N 33/48, GO1N 2800/32

IPC(8) - C12Q 1/68, GO1N 33/48, GO1N 33/53 (2018.01)
- C12Q 2600/118, GO1N 33/53, GO1N 2800/50, GO1N 2800/52, C12Q 1/68, C12Q 2600/158,

According to International Patent Classification (IPC) or to both national classification and [PC

B.  FIELDS SEARCHED

See Search History Document

Minimum documentation searched (classification system followed by classification symbols)

See Search History Document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

See Search History Document

Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X US 2002/0155113 A1 (CHUN et al.) 24 Oct. 2002 (24.10.2002) para [0012], [0023), [0083], 1,41, 5, 8/5, 12, 15/12,

----- {0089], [0089], [0100], [0101], [0103 - 0104], [0107 - 0108), [0116], [0122), (0124], [0217), 16, 19, 22/19, 36-37, 40-

Y {0221], [0172], [03186], [0219], [0269], [0287], [0302], (0316 - 0317]. 41
2-3, 4/(2-3), 6, 7, 8/(6-7),
9-11, 13-14, 15/(13-14),
17-18, 20-21, 22/(20-21),
38

X US 2010/0204058 A1 (CHANG et al.} 12 Aug. 2010 (12.08.2010), para [0013], [0116], [0018], | 39

(0049, [0051], [0115 -0116), [0131], and Claim 11.

Y 2-3, 4/(2-3), 6, 7, 8/(6-7),

9-11, 13-14, 15/(13-14),
17-18, 20-21, 22/(20-21),
38

D Further documents are listed in the continuation of Rox C.,

El See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other
means

“p”  document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the intemnational filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

6 July 2018

Date of mailing of the international search report

01AUG 2018

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. §71-273-8300

Authorized officer:
Lee W. Young

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

PCT/US 18/29482

Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing;

a. D forming part of the intemnational application as filed:
D in the form of an Annex C/ST.25 text file.
D on paper or in the form of an image file.
b. l:] furnished together with the international application under PCT Rule 13fer. 1(a) for the purposes of intermational search
only in the form of an Annex C/ST.25 text file.
c. D fumnished subsequent to the international filing date for the purposes of intemnational search only:
D in the form of an Annex C/ST.25 text file (Rule 13zer. 1(a)).
I___] on paper or in the form of an image file (Rule 13ter.1(b) and Administrative Instructions, Section 713).

2. I:l In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

The electronic sequence listing submitted on 08 June 2018 in response to the PCT/ISA/225 issued on 10 May 2018 is acknowledged;
however, no required late furnishing fee as set forth in 37 CFR 1.445(a)(5) was not provided. Therefore, the international search was not
carried out on the basis of that non-compliant electronic sequence listing.

Form PCT/ISA/210 (continuation of first sheet (1)) (January 2015)
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International application No.

PCT/US 18/29482

Box No. i1 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an

extent that no meaningful international search can be carried out, specifically:

3. m Claims Nos.: 23-35

because they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable

clalms,

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of

additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers

only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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