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The present application provides diagnostic methods for determining the fertility status of a male individual by evaluating his DEFB-
126 phenotypic and genotypic status. The present invention relates to a dinucleotide deletion polymorphism in the protein coding
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sequence of a DEFB-126 nucleic acid. The amino acid sequence of this variant has a significantly altered the carboxyl terminal,
carbohydrate-containing domain of DEFB-126 in comparison to a wild-type DEFB-126 polypeptide. This variant results in aberrant
protein function and structure, leading to reduced sperm function and fertility. The present invention provides methods for
analyzing the genotype of individuals with respect to the gene encoding DEFB-126 In order to determine whether that individual
has reduced fertility. Such determination will provide an individual knowledge of whether their genotype Is associated with a risk of
reduced fertility and to allow that individual to recelve appropriate fertility treatment options. The present invention further provides
Kits that are useful for diagnosing increased risk or probability of infertility based on the presence or absence of the DEFB-126
deletion polymorphism. The application also provides therapeutic methods and compositions for restoring sperm functionality (e.g.,
to effect conception) In sperm from an individual who expresses insufficient levels of DEFB-126.
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(57) Abstract: The present application provides
diagnostic methods for determining the fertility
status of a male individual by evaluating his
DEFB-126 phenotypic and genotypic status.
The present mvention relates to a dinucleotide
deletion polymorphism in the protein coding
sequence of a DEFB-126 nucleic acid. The
amino acid sequence of this variant has a signif-
icantly altered the carboxyl terminal, carbohy-
drate-containing domain of DEFB-126 in com-
parison to a wild-type DEFB-126 polypeptide.
This variant results in aberrant protein function
and structure, leading to reduced sperm func-
tion and fertility. The present mvention pro-
vides methods for analyzing the genotype of in-
dividuals with respect to the gene encoding
DEFB-126 m order to determine whether that
individual has reduced fertility. Such determi-
nation will provide an individual knowledge of
whether their genotype 1s associated with a risk
of reduced fertility and to allow that individual
to receive appropriate fertility treatment op-
tions. The present invention further provides
kits that are useful for diagnosing increased risk
or probability of infertility based on the pres-
ence or absence of the DEFB-126 deletion

polymorphism. The application also provides therapeutic methods and compositions for restoring sperm functionality (e.g., to ef-
fect conception) in sperm from an individual who expresses msuftticient levels of DEFB-126.
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INFERTILITY ASSOCIATED DEFB-126 DELETION POLYMORPHISM

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. Provisional Application No. 61/155,807,
filed on February 26, 2009, the entire disclosure of which 1s hereby incorporated herein by

reference.

STATEMENT AS TO RIGHTS TO INVENTIONS MADE UNDER
FEDERALLY SPONSORED RESEARCH AND DEVELOPMENT

[0002] The U.S. Government has a paid-up license 1n this invention and the right in limited
circumstances to require the patent owner to license to others on reasonable terms as provided
for by the terms of Grant Nos. AI032738 and AI050843, awarded by the National Institutes of
Health.

FIELD OF THE INVENTION

[0003] The present application provides diagnostic methods for determining the fertility
status of a male individual by evaluating his DEFB-126 phenotypic and genotypic status. The
application also provides therapeutic methods and compositions for restoring sperm
functionality (e.g., to effect conception) in sperm from an individual who expresses insufficient
levels of DEFB-126. In some embodiments, the invention provides methods and compositions
for using polymorphisms in the DEFB-126 gene to determine whether an individual has an

increased risk or probability of infertility.

BACKGROUND OF THE INVENTION

[0004] Human infertility 1s generally defined as the mability to achieve pregnancy after one
year of sexual intercourse without contraception. By this definition, the prevalence of
infertility in many countries of the world 1s approximately 13—14% (Strickler et al., Am. J.
Obstet. Gynecol. 172:766-73 (1995)). Infertility 1n males 1s usually assessed by analysis of
parameters of semen quality mncluding sperm concentration in the ejaculate, the percentage of

motile sperm and the percentage of sperm with normal morphology, but none of these measures
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arc diagnostic of infertility (Guzick et al., N. Engl. J. Med. 345:1388-93 (2001)). The
prevalence of unexplained infertility has been estimated to be approximately 17% of infertile
couples (Collins, Unexplained Infertility. In: Infertility Evaluation and Treatment (Keye,
Chang, Rebar, and Soules, eds.) WB Saunders, Philadelphia, pages 249-262 (1995)). In these
cases, no abnormalities of reproductive function can be established in either the male or female

partner.

[0005] There exists a need to diagnose unexplained infertility. The present invention fulfills

these and other needs, as will be apparent upon review of the following disclosure.

BRIEF SUMMARY OF THE INVENTION

[0006] Knowledge of the causes of infertility allows for rapid progression to directed
interventions for couples secking to achieve pregnancy. The present invention 1s based, in part,
on the discovery that a two nucleotide deletion 1n the gene that codes for DEFB-126 (herein
“DEFB-126 deletion polymorphism’) significantly increases the probability that the individual

possessing the polymorphism will be infertile.

[0007] In one aspect, the present invention provides compositions and methods for evaluating
the presence or absence of a DEFB-126 deletion polymorphism to determine an individual’s
risk or likelihood for increased infertility. In one aspect, the invention provides a method for
determining whether an individual has an increased probability of infertility comprising:
determining the DEFB-126 alleles of the individual within the subsequence
TCCTACCCCCGTTTC (SEQ ID NO:1) of a nucleic acid encoding DEFB-126, wherein the
presence of five contiguous cytosines “CCCCC” at positions 6-10 within the subsequence 1s
indicative of normal fertility and the presence of at most three contiguous cytosines “CCC™ at

positions 6-10 of the subsequence 1s indicative of an increased risk or likelthood of infertility.

[0008] In some embodiments, the methods comprise determining the DEFB-126 alleles
within the subsequence ATGGCTCCTACCCCCGTTTCTCCCA (SEQ ID NO:2) of a nucleic
acid encoding DEFB-126, wherein the presence of five contiguous cytosines “CCCCC” at
positions 11-15 within the subsequence 1s indicative of normal fertility and the presence of at
most three contiguous cytosines “CCC” at positions 11-15 of the subsequence 1s indicative of

an 1ncreased risk or probability of infertility.
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[0009] In some embodiments, the individuals 1s human. In some embodiments, the

individual 1s male.

[0010] In some embodiments, the nucleic acid 1s DNA, and 1n other embodiments, the

nucleic acid 1s RNA.

[0011] In some embodiments, the nucleic acid encoding DEFB-126 shares at least 95%, 96%,
7%, 98%, 99% sequence 1dentity to SEQ ID NO:4. In some embodiments, the nucleic acid
encoding DEFB-126 shares at least 95%, 96%, 97%, 98%, 99% sequence 1dentity to a nucleic
acid selected from SEQ ID NO:5, SEQ ID NO:13 and SEQ ID NO:14.

[0012] The DEFB-126 deletion polymorphism can be detected by any method known 1n the
art. In some embodiments, the DEFB-126 deletion polymorphism 1s detected by an
amplification reaction. With respect to detecting a polymorphism using amplification
reactions, the DEFB-126 alleles can be detected by an amplification reaction using one or more
polynucleotides that distinguish between alleles within the subsequence
TCCTACCCCCGTTTC (SEQ ID NO:1) of a nucleic acid encoding DEFB-126. In some
embodiments, the amplification reaction 1s selected from the group consisting of polymerase
chain reaction (PCR), strand displacement amplification (SDA), nucleic acid sequence based
amplification (NASBA), rolling circle amplification (RCA), T7 polymerase mediated
amplification, T3 polymerase mediated amplification, and SP6 polymerase mediated

amplification.

[0013] In some embodiments, the DEFB-126 alleles are detected by hybridization using one
or more polynucleotides that distinguish between alleles within the subsequence
TCCTACCCCCGTTTC (SEQ ID NO:1) of a nucleic acid encoding DEFB-126. In other
embodiments, the DEFB-126 alleles are detected by sequencing a subsequence of DEFB-126,
the subsequence comprising the nucleic acid sequence TCCTACCCCCGTTTC (SEQ ID
NO:1). In some embodiments, the DEFB-126 alleles are detected by restriction fragment
length polymorphism. In other embodiments, the DEFB-126 alleles are detected by

fluorescence resonance energy transfer (“FRET™).

[0014] Other aspects of the present invention analyze variants of the DEFB-126 polypeptide

to determine an individual’s risk or probability of infertility. One embodiment determines
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whether an individual has an increased risk of infertility comprising obtaining a biological
sample from the individual and determining the presence of a DEFB-126 polypeptide in the
sample, wherein the presence of a DEFB-126 polypeptide 1s indicative of normal fertility, and
the absence (or reduced presence) of a DEFB-126 polypeptide 1s indicative of an increased

probability of infertility.

[0015] In some embodiments, the DEFB-126 polypeptide indicative of normal fertility shares
at least 95%, 96%., 97%, 98%, 99% sequence 1dentity to a wild-type DEFB-126 polypeptide
selected from SEQ ID NO:6, SEQ ID NO: 7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:10,
SEQ ID NO:11 and SEQ ID NO:12. In some embodiments, the DEFB-126 polypeptide
indicative of normal fertility shares at least 95%, 96%, 97%, 98%, 99% sequence 1dentity to a
wild-type DEFB-126 polypeptide of SEQ ID NO:6. In some embodiments, the DEFB-126
polypeptide indicative of normal fertility shares at least 95%, 96%, 97%, 98%, 99% sequence
1dentity to a wild-type DEFB-126 polypeptide of SEQ ID NO:12.

[0016] In some embodiments, the variant DEFB-126 polypeptide indicative of an increased
risk of infertility shares at least 95%, 96%, 97%, 98%., 99% sequence 1dentity to SEQ 1D
NO:16, a vartant DEFB-126 polypeptide expressed from a DEFB-126 nucleic acid having the

dinucleotide deletion.

[0017] In some embodiments, a DEFB-126 polypeptide having a C-terminal amino acid
sequence of TVSPTG (SEQ ID NO:35) 1s indicative of normal fertility. In some embodiments,
a DEFB-126 polypeptide having a C-terminal amino acid sequence of
RFSHWLNIPASVSCSRIPDSLKQRGL(K), (SEQ ID NO:18) 1s indicative of an increased

risk of infertility.

[0018] In an aspect of the invention, an antibody 1s used as a method to determine infertility.
In some embodiments, the DEFB-126 polypeptide 1s determined using an antibody that binds
specifically to the C-terminus of the polypeptide. The antibody can bind specifically to the
C-terminus of either a wild-type or variant DEFB-126 polypeptide. In some embodiments, the
variant DEFB-126 polypeptide 1s determined by ELISA, immunoprecipitation, immunoaffinity

chromatography, protein array, lectin binding, 1so¢lectric focusing or Western blot.
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[0019] Another aspect of the invention provides a method for determining whether an
individual has an increased risk of infertility comprising obtaining a sperm sample from the
individual and contacting the sample with a lectin that selectively binds Galactose-GalNAc or
stalic acid, wherein the absence of or a reduced binding level of the lectin 1n comparison to a
normal control or a predetermined threshold level 1s indicative of an increased risk of
infertility. In some embodiments, the lectin 1s Agaricus bisporus (ABA) or Artocarpus
integrifolia (Jacalin). Significant reduction in sialic acid moieties on the sperm surface has
been demonstrated with loss of DEFB126 from non-human primate sperm. Accordingly,
reduced binding levels of lectins which recognize sialic acid moieties in terminal positions on
oligosaccharides on DEFB126 1n comparison to a normal control or a predetermined threshold

level 1s therefore indicative of increased risk of infertility. In some embodiments, the lectin 1S

Limulus polphemus (LPA), Macackia amurenesis (MAL 11), or Triticum vulgaris (WGA).

[0020] Another aspect of the invention provides a method for determining whether an
individual has an increased risk of infertility comprising obtaining a sperm sample from the
individual and contacting the sample with poly-L-lysine, (or other poly cationic substance)
which binds to sialic acid (and other negatively charged glycan residues on the sperm surface),
wherein the absence of or a reduced binding level of the poly-L-lysine (or poly cationic
substance) in comparison to a normal control or a predetermined threshold level 1s indicative of
an increased risk of infertility. The loss of DEFB126 from the surface of non-human primate
1s associated with significant reductions 1n sperm binding to poly-L-lysine (or other poly
cationic substance). Accordingly, reduced binding levels of poly-L-lysine which recognize
negatively charged moieties associated with oligosaccharides on DEFB126 in comparison to a
normal control or predetermined threshold level 1s therefore indicative of increased risk of

infertility.

[0021] In some embodiments, the methods further comprise determining and/or selecting an
appropriate treatment for infertility. In some embodiments, the methods further comprise
selecting appropriate diagnostic tests to 1dentify the reason for infertility. In some
embodiments, the methods further comprise recording on a tangible medium, e.g., on paper or
in an ¢lectronic or computer file, the results of the determination of the presence or absence of a

DEFB-126 deletion polymorphism.
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[0022] The present invention further provides kits. In one embodiment, a kit for determining
whether an individual has an increased risk of infertility 1s provided, the kit comprising at Ieast
on¢ polynucleotide that distinguishes the DEFB-126 alleles of the individual within the
subsequence TCCTACCCCCGTTTC (SEQ ID NO:1), and instructions indicating that the
presence of five contiguous cytosines “CCCCC” at positions 6-10 within the subsequence 1s
indicative of normal fertility and the presence of three contiguous cytosines “CCC” at positions

6-10 of the subsequence 1s indicative of an increased risk of infertility.

[0023] In other embodiments, a kit for determining whether an individual has an increased
risk of infertility 1s provided, the kit comprising at least one antibody that recognizes a DEFB-
126 polypeptide, and instructions indicating that the presence of a DEFB-126 polypeptide 1s
indicative of normal fertility, and the absence (or reduced presence) of a DEFB-126
polypeptide 1s indicative of an increased probability of infertility. In some embodiments, the
kits contain at least one antibody that binds specifically to the C-terminus of a DEFB-126
polypeptide. The antibody can bind specifically to the C-terminus of either a wild-type or
variant DEFB-126 polypeptide.

[0024] In other embodiments, a kit for determining whether an individual has an increased
risk of infertility 1s provided, the kit comprising at least one lectin that recognizes a DEFB-126
polypeptide, and instructions indicating that the presence of a DEFB-126 polypeptide
(demonstrated by binding of the lectin) 1s indicative of normal fertility, and the absence (or
reduced presence) of a DEFB-126 polypeptide 1s indicative of an increased probability of
infertility. In some embodiments, the kits contain at least one lectin that selectively binds
Galactose-GalNAc or sialic acid. In some embodiments, the lectin 18 Agaricus bisporus (ABA)
or Artocarpus integrifolia (Jacalin). In some embodiments, the lectin 1s Limulus polphemuis
(LPA), Macackia amurenesis (MAL 11), or Triticum vulgaris (WGA). In some embodiments,
the lectin comprises a detectable label, for example, a fluorophore, an enzyme, a

chemiluminescent moiety, a chromophore, etc.

[0025] In other embodiments, a kit for determining whether an individual has an increased
risk of infertility 1s provided, the kit comprising poly-L-lysine (or stmilar polycationic
substance) that recognizes negatively charged moieties associated with a DEFB-126

polypeptide, and instructions indicating that the presence of a DEFB-126 polypeptide
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(demonstrated by binding of the poly-L-lysine or polycation) 1s indicative of normal fertility,
and the absence (or reduced presence) of a DEFB-126 polypeptide 1s indicative of an increased
probability of infertility. In some embodiments, poly-L-lysine comprises a detectable label, for

example, a fluorophore, an enzyme, a chemiluminescent moiety, a chromophore, etc.

[0026] The present invention further provides a method for treating a male individual with
reduced fertility resulting from a nonfunctional variant DEFB-126 polypeptide comprising

introducing into an epididymis cell from the individual a nucleic acid encoding a functional

DEFB-126 polypeptide.

[0027] The invention further provides methods for restoring or improving sperm
functionality in sperm from an mdividual who expresses insufficient levels of functional
DEFB-126 to effect conception, comprising contacting a sperm sample obtained from the
individual with a functional DEFB-126 polypeptide. In some embodiments, the individual 1s a
human and the functional DEFB-126 polypeptide 1s a human DEFB-126 polypeptide. In some
embodiments, the individual 18 a human and the functional DEFB-126 polypeptide 1s a
non-human DEFB-126 polypeptide or a DEFB-126 polypeptide mimetic. In some
embodiments, the individual 1s a human and the functional DEFB-126 polypeptide 18 a non-

human primate DEFB-126 polypeptide.

[0028] In some embodiments, the sperm 18 contacted in vitro with a functional DEFB-126
polypeptide. In some embodiments, the sperm 1s contacted intravaginally with a functional

DEFB-126 polypeptide.

[0029] The DEFB-126 polypeptide or peptide mimetic useful in the present compositions 1s
ong that 1s capable of allowing for normal fertility. A functional DEFB-126 polypeptide has
two general properties of the native DEFB126 molecule: (1) the ability to bind reversibly to
the sperm surface depending on sperm capacitation state, and (2) the ability to impart a

negative charge to the sperm surface while bound.

[0030] Accordingly, in some embodiments, the functional DEFB-126 polypeptide or
polypeptide mimetic comprises a core beta-defensin motif (aa 21-67), e.g., a polypeptide

comprising an amino acid sequence having 95%, 96%, 97%, 98%, 99% or 100% sequence

identity to SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:48 or SEQ ID NO:49.
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Where there are no shared residues among the orthologs (-) (aligned above), amino acids can be
substituted that are similar in charge or polarity or that contribute to retention of charge and

polarity of inter-cysteine spans.

[0031] In some embodiments, the DEFB-126 polypeptide or polypeptide mimetic comprises
a carboxyl extension motif (e.g., aa 68-121, 68-134; or 68-181) that 1s sufficiently anionic to
impart a negative charge to the sperm surface while bound, e.g., has a sufficient number of

N-linked carbohydrates, e.g., sialic acid moieties.

[0032] In some embodiments, the functional DEFB-126 polypeptide or polypeptide mimetic
comprises a defensin core motif and a defensin carboxyl extension motif. In some
embodiments, the functional DEFB-126 polypeptide or polypeptide mimetic comprises a
defensin core motif and a carboxy motif that comprises one or more tandem repeats or
sequence segments that allow for O-linked and/or N-linked glycosylation (e.g., mucin repeat
sequences) such that the polypeptide 1s sufficiently anionic to impart a negative charge to the
sperm surface while bound. In some embodiments, the functional DEFB-126 polypeptide or
polypeptide mimetic comprises a detensin core motif of SEQ ID NOs: 46, 47, 48 or 49 and a
defensin carboxyl extension motif of SEQ ID NO:50, or shorter lengths of SEQ ID NO:50
(e.g., aa 68-121, 68-134; or 68-181) with sufficient anionic charge to impart a negative charge

to the sperm surface while bound.

[0033] In some embodiments of the reconstitutional methods, the functional DEFB-126
polypeptide comprises an amino acid sequence that 1s at least 95% 1dentical to a sequence
selected from the group consisting of SEQ ID NO:6, SEQ ID NO: 7, SEQ ID NO:&, SEQ ID
NO:9, SEQ ID NO:10, SEQ ID NO:11 and SEQ ID NO:12. In some embodiments, the
functional DEFB-126 polypeptide comprises an amino acid sequence that 1s at least 95%
identical to a sequence selected from the group consisting of SEQ ID NO:6 and SEQ ID
NO:12. In some embodiments, the functional DEFB-126 polypeptide comprises an amino acid
sequence that 1s at least 95% 1dentical to SEQ ID NO:6. In some embodiments, the functional
DEFB-126 polypeptide comprises SEQ ID NO:6. In some embodiments, the functional DEFB-
126 polypeptide comprises an amino acid sequence that 1s at least 95% 1dentical to SEQ ID
NO:12. In some embodiments, the functional DEFB-126 polypeptide comprises SEQ ID
NO:12.
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[0034] The invention further provides compositions comprising a functional DEFB-126
polypeptide and a pharmaceutically acceptable carrier. In some embodiments, the functional
DEFB-126 polypeptide 1s a human DEFB-126 polypeptide. In some embodiments, the
functional DEFB-126 polypeptide 1s a non-human DEFB-126 polypeptide or a DEFB-126
polypeptide mimetic. In some embodiments, the functional DEFB-126 polypeptide 1s a non-
human primate DEFB-126 polypeptide.

[0035] Further embodiments of the functional DEFB-126 polypeptide or polypeptide mimetic

for use 1n the compositions are as described above and herein.

[0036] In some embodiments, the composition 1s a foam, for example, a foam formulated for

intravaginal delivery.

[0037] In areclated embodiment, the invention provides methods for first diagnosing whether
an 1ndividual 1s deficient for functional DEFB-126, e.g., by either a phenotypic or genotypic
analysis, as described herein, and 1f the individual 1s determined to be DEFB-126 deficient,
then contacting the sperm of that individual with a functional DEFB-126 polypeptide, as

described herein.

DEFINITIONS

[0038] Unless defined otherwise, all technical and scientific terms used herein generally have
the same meaning as commonly understood by one of ordinary skill in the art to which this
invention belongs. Generally, the nomenclature used herein and the laboratory procedures in
cell culture, molecular genetics, organic chemistry and nucleic acid chemistry and
hybridization described below are those well known and commonly employed 1n the art.
Standard techniques are used for nucleic acid and peptide synthesis. Generally, enzymatic
reactions and purification steps are performed according to the manufacturer’s specifications.
The techniques and procedures are generally performed according to conventional methods 1n
the art and various general references (see generally, Sambrook et al. Molecular Cloning: A
Laboratory Manual, 3rd ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.
(2001) and Ausubel, ed., Current Protocols in Molecular Biology, John Wiley Interscience,
(1990-2008)), which are provided throughout this document. The nomenclature used herein

and the laboratory procedures 1n analytical chemistry, and organic synthetic described below
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are those well known and commonly employed in the art. Standard techniques, or

modifications thereof, are used for chemical syntheses and chemical analyses.

[0039] Biological samples refer to the solid tissue or a biological fluid that contains either a
DEFB-126 nucleic acid or expressed protein, with or without the deletion polymorphism. With
respect to nucleic acids, the biological sample can be tested by the methods described herein
and include body fluids including whole blood, serum, plasma, cerebrospinal fluid, urine,
lymph fluids, semen, sperm cells, and various external secretions of the respiratory, intestinal
and genitourinary tracts, tears, saliva, milk, white blood cells, myelomas, and the like; and
biological fluids such as cell extracts, cell culture supernatants; fixed tissue specimens; and
fixed cell specimens. Biological samples can also be from solid tissue, including hair bulb,
skin, biopsy or autopsy samples or frozen sections taken for histologic purposes. These
samples are well known 1n the art. A biological sample 1s obtained from any mdividual to be
tested for the DEFB-126 deletion polymorphism. In some embodiments, the biological sample
1s semen or sperm cells. A biological sample can be suspended or dissolved 1n liquid materials

such as buffers, extractants, solvents and the like.

[0040] Normal fertility refers to an approximately 80-85% chance of becoming pregnant
within 21 months for couples attempting to conceive, as the prevalence of infertility in many

countries 1n the world 1s approximately 13-14% (see Strickler et al., Am. J. Obstet. Gynecol.

172:766-73 (1995)).

[0041] Human infertility 1s generally defined as the mability to achieve pregnancy after one

year of sexual intercourse without contraception.

[0042] As used herein, an “increased risk or probability or likelihood of infertility” or
“reduced fertility” interchangeably refer to a reduction of odds to under 70% chance of
becoming pregnant within 21 months for couples attempting to conceive. In some

embodiments, this can be compared against a population with normal fertility.

[0043] A gene refers to a hereditary unit consisting of a sequence of DNA that has a specific

chromosomal location. A gene 1s expressed to produce a protein product.

10
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[0044] An allele refers to a particular variation of a gene. As 1t pertains to this invention, an
allele may be either a wild-type copy of DEFB-126, or the DEFB-126 deletion polymorphism,

as described herein.

[0045] The terms “nucleic acid” and “polynucleotide” are used interchangeably herein to
refer to deoxyribonucleotides or ribonucleotides and polymers thercof 1 either single- or
double-stranded form. The term encompasses nucleic acids containing known nucleotide
analogs or modified backbone residues or linkages, which are synthetic, naturally occurring,
and non-naturally occurring, which have similar binding properties as the reference nucleic
acid, and which are metabolized in a manner similar to the reference nucleotides. Examples of
such analogs include, without limitation, phosphorothioates, phosphoramidates, methyl

phosphonates, chiral-methyl phosphonates, 2-O-methyl ribonucleotides, peptide-nucleic acids

(PNAS).

[0046] Unless otherwise indicated, a particular nucleic acid sequence also encompasses
conservatively modified variants thercof (e.g., degenerate codon substitutions) and
complementary sequences, as well as the sequence explicitly indicated. Specifically,
degenerate codon substitutions may be achieved by generating sequences in which the third
position of one or more selected (or all) codons 1s substituted with mixed-base and/or
deoxyinosine residues (Batzer et al., Nucleic Acid Res. 19:5081 (1991); Ohtsuka et al., J. Biol.
Chem. 260:2605-2608 (1985); Rossolini ¢t al., Mol. Cell. Probes 8:91-98 (1994)). The term
nucleic acid 1s used iterchangeably with gene, cDNA, mRNA, oligonucleotide, and

polynucleotide.

[0047] Structurally, a DEFB-126 or wild-type DEFB-126 refers to nucleic acids and
polypeptide polymorphic variants, alleles, mutants, and interspecies homologs that: (1) have an
amino acid sequence that has greater than about 90% amino acid sequence 1dentity, for
example, 91%, 92%., 93%, 94%, 95%, 96%, 97%, 98% or 99% or greater amino acid sequence
1dentity, preferably over a region of at least about 25, 50, 100, 200, 500, 1000, or more amino
acids, or over the full-length, to an amino acid sequence encoded by a DEFB-126 nucleic acid
(see, e.g., SEQ ID NO:4 and SEQ ID NO:5 (human), and GenBank Accession No. NM 030931

(human)) or to an amino acid sequence of a DEFB-126 polypeptide (see ¢.g. SEQ ID NO:6
(human), SEQ ID NO:7 (Hylobates lar), SEQ ID NO:8 (Gorilla), SEQ ID NO:9

11
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(Pantrolgoldytes), SEQ ID NO:10 (Macaca fascicularis), SEQ ID NO:11 (Pongo pygmaeus),
GenBank Accession Nos. NP 112193.1 (human), A4H245.1 (Hylobates lar), A4H243.1
(Gorilla), XP 514453 (Pan troglodytes) CAL68961.1 (Macaca fascicularis) and A4H244.1
(Pongo pygmaeus)); (2) bind to antibodies, ¢.g., polyclonal antibodies, raised against an
Immunogen comprising an amino acid sequence of a DEFB-126 polypeptide (e.g., encoded by
a nucleic acid sequence of SEQ ID NO:4, SEQ ID NO:5 or a nucleic acid of GenBank
Accession No NM 030931); or an amino acid sequence (€.g., encoded by SEQ ID NO:6,

SEQ ID NO:7, SEQ ID NO:&, SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:11, or GenBank
Accessions Nos. NP 112193.1, A4H245.1, A4H243.1, XP 514453, CAL68961.1, A4H244.1),
and conservatively modified variants thereof; (3) specifically hybridize under stringent
hybridization conditions to an anti-sense strand corresponding to a nucleic acid sequence
encoding a DEFB-126 protein, and conservatively modified variants thereof; (4) have a nucleic
acid sequence that has greater than about 95%, preferably greater than about 96%, 97%, 98%,
99%, or higher nucleotide sequence 1dentity, preferably over a region of at least about 25, 50,
100, 200, 500, 1000, or more nucleotides, or<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>