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Polypeptides and polynucleotides encoding the same
Technical Field

The present invention relates generally to polypeptides the expression of which is altered
during lactation in mammals. The invention also refates to polynucleotides encoding the same and
to uses of these polypeptides and polynucleofides.

Cross Reference to Related Application(s)

This application claims the benefit of Australian Provisional Patent Application No.
2006902639 which is herein incorporated by reference in its entirety.
Background of the Invention

Mammalian milk is composed primarily of proteins, sugars, lipids and a variety of trace
minerals and vitamins. Milk proteins not only provide nutrition for the developing offspring, but a
complex range of biological activities tailored to age-specific needs of the offspring.

Itis well recognized that milk composition changes during Iactatioﬁ, the most striking change
being that from colostrum to milk shortly after parturition in most mammals. However a variety of
other changes in milk composition occur throughout lactation. The extent and full biological
significance of the changes is presently unknown although it is accepted that milk composition
alterations at least in part reflect the changing needs of the offspring through stages of

“ development and/or regulate such developmental changes.

The major protein constituents of milk are the casein proteins, a-casein and B-casein, a-
lactalbumin and B-lactoglobulin. Milk also contains significant antimicrobial and immune response
mediators. Well known constituents include anfibodies, lysozyme, lactoferrin complement proteins
C3/C4, defensins, and interleukins including IL-1, IL-10 and IL-12. In addition to these a vast array
of other proteins are also present in milk, many of which remain to be identified and characterized.
A significant number of these uncharacterized protéins are likely to play a regulatory role and/or
contribute to the development or protection of the offspring, for example by providing antimicrobial
activities, anti-inflammatory activities or by boosting the immune system of the offspring. Thereis a
clear need to elucidate the identities and activities of such proteins.

Marsupials have a number of unique features in their modes of reproduction and lactation
which make them excellent mode! organisms for the study of changes in milk composition, and
specifically milk proteins. Lactation in marsupials has been studied extensively; one of most widely
studied marsupials being the tammar wallaby (Macropus eugenii). The lactation cycle in the -
tammar wallaby can be divided into 4 phases, phase 1, phase 2A, phase 2B and phase 4 (see
Nicholas et al., 1997, J Mammary Gland Biol Neoplasia 2: 299-310). The transition from one phase
to the next correlates with significant alterations in milk composition, in particular in milk protein
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concentrations. Milk composition is specifically matched for the developmental stage of the
offspring. Macropodids such as the tammar wallaby are capable of concurrent asynchronous
lactation whereby individual teats produce milk with different compositions for pouch young of
different ages. As such lactation can be independently regulated locally rather than systemically,
determining the rate of growth and development of the young irrespective of the age of the young
(Nicholas ef al., 1997; Trott et al., 2003, Biol Reprod 68:929-936). Additionally, marsupial young
are altricial and thus fotally dependent on maternal milk in the early stages of fife. For example,
tammar wallaby pouch young have no immune system of their own for approximately the first 70
days.and depend entirely on the protection offered by maternal milk. The above features, infer alia,
make marsupials excellent experimental model organisms for the investigation of regulatory and
bioactive proteins in milk.

Further, with the rapid progress of comparative gene mapping techniques and genome
sequencing fechnology, genetic studies in marsupials have already proven instrumental in the
identification of novel genes in other species. For example, studies in the tammar wallaby led to
the discovery of a candidate gene for mental retardation, RBMX, in humans (Delbridge et al,, 1999,
Nat Genet 22: 223-224).

- The present invention is predicated on the inventors’ use of the tammar wallaby as a model
system for the identification of lactation-associated polypeptides secreted in mammalian milk.
Summary of the Invention

In afirst aspect, the present invention provides a lactation-associated polypeptide comprising
an amino acid sequence selected from the group consisting of SEQ ID NOs: 2, 4, 6, 8, 10, 12, 14,
16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66,
68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112,
114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150,
1562, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188,
190, 192, 194, 196, 198, 200, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226,
228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 264,
266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298, 300, 302,
304, 306, 308, 310, 312, 314, 316, 318, 320, 322, 324, 326, 328, 330, 332, 334, 336, 338, 340,
342, 344, 346, 348, 350, 352, 354, 356, 358, 360, 362, 364, 366, 368, 370, 372, 374, 376, 378,
380, 382, 384, 386, 388, 390, 392, 394, 396, 398, 400, 402, 404, 406, 408, 410, 412, 414, 416,
418, 420, 422, 424, 426, 428, 430, 432, 434, 436, 438, 440, 442, 444, 446, 448, 450 and 452, or
variant thereof. '

The polypeptide may be a secreted polypeptide.
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In a second aspect of the invention there is provided a polynucleotide encoding a
polypeptide of the first aspect.

A third aspect of the invention provides a lactation-associated polynucleotide comprising a
nucleotide sequence selected from the group consisting of SEQ ID NOs: 1, 3,5, 7, 9, 11, 13, 15,
17,19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67,
69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113,
115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151,
153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189,
191, 193, 195, 197, 199, 201, 203, 205, 207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227,
229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265,
267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 299, 301, 303,
305, 307, 309, 311, 313, 315, 317, 319, 321, 323, 325, 327, 329, 331, 333, 335, 337, 339, 341,
343, 345, 347, 349, 351, 353, 355, 357, 359, 361, 363, 365, 367, 369, 371, 373, 375, 377, 379,
381, 383, 385, 387, 389, 391, 393, 395, 397, 399, 401, 403, 405, 407, 409, 411, 413, 415, 417,
419, 421, 423, 425, 427, 429, 431, 433, 435, 437, 439, 441, 443, 445, 447, 449, 451 and 453 to
502, or variant thereof.

A fourth aspect of the invention provides polypeptides encoded by the polynucleotides of the
third aspect.

A fifth aspect of the present invention provides an expression vector comprising a
polynucleotide of the second or third aspect. The polynucleotide may be operably linked to a
promoter.

A sixth aspect of the invention provides a host cell transformed with an expression vector of
the fifth aspect.

A seventh aspect of the invention provides a method for isolating a bioactive molecule
comprising the steps of:

(@) introducing info a suitable host cell a polynucleotide of the second or third aspect or
expression vector of the fifth aspect;

(b) culturing the cell under conditions suitable for expression of a polypeptide encoded by
the polynucleotide;

(c)  recovering the polypeptide; and

(d) assaying the recovered polypeptide for biological activity.

An eighth aspect of the invention provides a method for isolating a bioactive molecule
comprising the steps of:
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(@) introducing into a suitable host cell a polynucleotide of the second or third aspect or
expression vector of the fifth aspect;

(b)  culturing the cell under conditions suitable for expression of a polypeptide encoded by
the polynucleotide and for secretion of the polypeptide into the extra cellular medium;

(c)  recovering the polypeptide; and

(d) assaying the recovered polypeptide for biological activity.

In embodiments of the seventh and eighth aspects, the assaying in step (d) may comprise
assaying for anti-inflammatory, pro-inflammatory, anti-microbial, anti-apoptotic or cell proliferative
activity. Polypeptides may also be assayed to determine their ability to influence the differentiation
of embryonic stem cells or mammary epithelium, to stimulate transcription from the trefoil gene
promoter, to stimulate transcription from the OCT4 gene promoter, to stimulate the expression of

secreted proteins or influence mammary gland development, such as the mammary epithelium.

In a ninth aspect of the invention there is provided a bioactive molecule isolated according to
the method of the seventh or eighth aspect.

According to a tenth aspect of the present invention there is provided a method of screening
for compounds that modulate the expression or activity of polypeptides and/or polynucleotides of the
invention, comprising:

(@)  contacting a polypeptide of the first or fourth aspect or polynucleotide of the second or
third aspect with a candidate compound under conditions suitable to enable interaction of the
candidate compound fo the polypeptide or the polynucleotide; and

(b)  assaying for activity of the polypeptide or polynucleotide.

The modulation may be in the form of an inhibition of expression or activity or an activation or
stimulation of expression or activity. Accordingly, the modulator compound may be an antagonist
or agonist of the polypeptide or polynucleotide.

According to an eleventh aspect of the present invention there is provided a method for
isolating lactation-associated polynucleotides in a eutherian mammalian species comprising:

(a) obtaining a biological sample from the eutherian mammalian species, the sample

containing nucleic acid molecules;

(b)  contacting the biological sample with one or more polynucleotides of the second or

third aspect;

(c)  detecting hybridization between nucleic acid molecules in the biological sample and

the one or more polynucleotides; and

(d) isolating the hybridizing nucleic acid molecules.
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The hybridization may occur and be detected through techniques that are standard and
routine amongst those skilled in the art, including southern and northern hybridization, polymerase
chain reaction and ligase chain reaction.

The hybridization may be conducted under conditions of low stringency. The hybridization
may be conducted under conditions of medium or high stringency.

According to a twelfth aspect of the invention there is provided a lactation-associated
polynucleotide isolated according to the method of the twelfth aspect.

According to a thirteenth aspect of the invention there is provided a polypeptide encoded by
a polynucleotide of the twelfth aspect.

The present invention also provides compositions comprising polypeptides of the first, fourth
or thirteenth aspects, polynucleotides of the second, third or twelfth aspects, or bioactive molecules
of the ninth aspect, together with one or more pharmaceutically acceptable carriers, diluents or
adjuvants. Compositions comprising antagonists or agonists of bioactive molecules of the invention
are also contemplated.

The present invention also provides methods of treatment, comprising administering fo a
mammal in need thereof and effective amount of a composition of the invention.

Definitions

The term “comprising” means “including principally, but not necessarily solely”. Furthermore,
variations of the word “comprising”, such as “comprise” and “comprises”, have correspondingly
varied meanings.

The term “polypeptide” means a polymer made up of amino acids linked together by peptide
bonds. The term “polynucleotide” as used herein refers to a single- or double-stranded polymer of
deoxyribonucleotide, ribonucieotide bases or known analogues or natural nucleotides, or mixtures
thereof.

The term “lactation-associated" as used herein in relation to a polypeptide or polynucleotide
means that expression of the polypeptide or polynucleotide is altered during lactation as compared
to basal levels of expression before or after lactation. Expression of the polypeptide or
polynucleotide may be increased or decreased during lactation, either at one point during the
lactation cycle or over the course of lactation. For example, an increase or decrease in expression
of the polypeptide or polynucleotide during lactation may be observed by comparing the level of
expression prior fo lactation initiation with the level of expression at involution, by comparing the
level of expression across a lactation phase change, or by comparing the level of expression
between any two timepoints in lactation.
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The term “isolating” as used herein as it pertains to methods of isolating bioactive molecules
means recovering the molecule from the cell culture medium substantially free of cellular material,
although the molecule need not be free of all components of the media. For example a secreted
polypeptide may be recovered in the extracellular media, such as the supernatant, and still be
“isolated”.

The term ‘bioactive molecule” as used herein refers a polypeptide or polynucleotide
disclosed herein having a defined biological activity. Biological activities include, for example,
regulatory activities including regulation of mammary gland development, lactation, milk production
and/or milk composition, or any other defined biological activity, including growth-promoting activity,
anti- or pro-inflammatory activity, ant- or pro-apoptotic activity or anti-microbial activity.

The term “secreted” as used herein means that the polypeptide is secreted from the
cytoplasm of a cell, either as a cell membrane-associated polypeptide with an extracellular portion
or is secreted entirely into the extracellular space.

Brief Description of the Drawings

A preferred form of the present invention will now be described by way of example with
reference to the accompanying drawings:

Figure 1. Sequences of lactation associated polynucleotides and polypeptides identified
herein (SEQ ID NOs: 1 to 502).

Figure 2. Microarray expression profiles. Each graph shows normalized expression
intensities for ESTs across lactation. Three lines of varying darkness are depicted on each graph.
The light grey lines represent single channel normalization of the average intensity from Cy3
fluorescence. The dark grey lines represent single channel normalization of the average intensity
from Cy5 fluorescence. The black lines represent the average of these Cy3 and Cy5 channel
intensities. The scale for each EST intensity is relative, the highest individual spot intensity being
100 percent. All lines pass through the origin of the graph. Lactation phases are indicated as P
(pregnancy), 2A, 2B and 3.

Figure 3. Activation of ERK by secreted polypeptides. Each graph shows the relative
fluorescence units (RFU) detected for each sample (coded by plate well number).

Figure 4 Graph showing the normalized spot intensities for SGT20R3_C12, SGT20R1_B04
and SGT20K1_B08 from 21 days before parturition (day five pregnant) to day 260 of lactation.

Best Mode of Performing the Invention

A variety of approaches have been adopted in an aftempt to elucidate the identity of
bioactive proteins in milk. However these approaches have met with limited success and it is
accepted that the extent of bioactive proteins in milk has not been fully realized. Our understanding
of not only human nutrition and development, but also our ability to manipulate milk production in
domestic animals, will depend largely on increasing our understanding of milk composition.
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With the tammar wallaby as an experimental mode! organism, the inventors have used a
combination of microarray expression profiling and bioinformatics to idenify lactation-associated
polypeptides. The present invention is based on this identification of novel polypeptides and
polynucleotides encoding the same, the expression of which is altered during lactation.

A polypeptide identified according to the present invention as being lactation-associated may
comprise an amino acid sequence as set forth in any one of SEQ ID NOs: 2, 4, 6,8, 10, 12, 14, 16,
18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68,
70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114,
116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 162,
154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190,
192, 194, 196, 198, 200, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228,
230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 264, 266,
268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298, 300, 302, 304,
306, 308, 310, 312, 314, 316, 318, 320, 322, 324, 326, 328, 330, 332, 334, 336, 338, 340, 342,
344, 346, 348, 350, 352, 354, 356, 358, 360, 362, 364, 366, 368, 370, 372, 374, 376, 378, 380,
382, 384, 386, 388, 390, 392, 394, 396, 398, 400, 402, 404, 406, 408, 410, 412, 414, 416, 418,
420, 422, 424, 426, 428, 430, 432, 434, 436, 438, 440, 442, 444, 446, 448, 450 or 452. Where an
amino acid sequence disclosed herein is the partial sequence of a lactation-associated polypeptide,
the corresponding complete sequence may be readily obtained using molecular biology techniques
well known to those skilled in the art. Accordingly, the scope of the present invention extends to
the complete lactation-associated polypeptides comprising the partial sequences identified herein.

The present invention also provides polynucleotides, identified herein as being lactation-associated.
A polynucleotide of the invention may comprise a nucleotide sequence as set forth in any one of
SEQIDNOs: 1, 3,5,7,9, 11, 13, 15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47,
49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99,
101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137,
139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175,
177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 205, 207, 209, 211, 213,
215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251,
253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289,
291, 293, 295, 297, 299, 301, 303, 305, 307, 309, 311, 313, 315, 317, 319, 321, 323, 325, 327,
329, 331, 333, 335, 337, 339, 341, 343, 345, 347, 349, 351, 353, 355, 357, 359, 361, 363, 365,
367, 369, 371, 373, 375, 377, 379, 381, 383, 385, 387, 389, 391, 393, 395, 397, 399, 401, 403,
405, 407, 409, 411, 413, 415, 417, 419, 421, 423, 425, 427, 429, 431, 433, 435, 437, 439, 441,
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443, 445, 447, 449, 451 or 453 to, 502. Where a nucleotide sequence disclosed herein is the
partial sequence of a lactation-associated polynucleotide, the corresponding complete sequence
may be readily obtained using molecular biology techniques well known to those skilled in the art.
Accordingly, the scope of the present invention extends to the complete lactation-associated
polynucleotides comprising the partial sequences identified herein.

The invention also provides methods for the identification and isolation of bioactivities of the
polypeptides disclosed herein.

Also contemplated are methods and compositions for treating mammals in need of treatment
with effective amounts of polypeptides or polynucleotides of the invention. Such treatment may be
for the therapy or prevention of a medical condition in which case an “effective amount” refers to a
non-toxic but sufficient amount to provide the desired therapeutic effect. The exact amount
required will vary from subject to subject depending on factors such as the species being treated,
the age and general condition of the subject, the severity of the condition being treated, the
particular agent being administered and the mode of administration and so forth. Thus, it is not
possible to specify an exact “effective amount’. However, for any given case, an appropriate
‘effective amount’ may be determined by one of ordinary skill in the art using only routine
experimentation.

Polypeptides

Lactation-associated polypeptides of the invention may be regulatory proteins, involved in,
for example, regulation of lactogenesis, regulation of lactation phase changes including those
relating to changes in milk composition, or regulation of the timing of initiation of milk secretion or
involution. Polypeptides of the invention may be bioactive molecules with biological activities of
significance to the offspring, including providing nutrition, developmental cues or protection. For
example, the bioactive molecules may have anti-microbial activity, anti-inflammatory activity, pro-
inflammatory activity or immune response mediator activity. Accordingly, the invention provides
methods of identifying such activities in polypeptides of the invention and compositions comprising
polypeptides of the invention.

Polypeptides of the invention may have signal or leader sequences to direct their transport
across a membrane of a cell, for example to secrete the polypeptide into the extracellular space.
The leader sequence may be naturally present on the polypeptide amino acid sequence or may be
added to the polypeptide amino acid sequence by recombinant techniques known to those skilled in
the art.
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In addition to the lactation-associated polypeptides comprising amino acid sequences set
forth herein, also included within the scope of the present invention are variants and fragments
thereof.

The term “variant’ as used herein refers to substantially similar sequences. Generally,
polypeptide sequence variants possess qualitative biological activity in common. Further, these
polypeptide sequence variants may share at least 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%,
90%, 95%, 96%, 97%, 98% or 99% sequence identity. Also included within the meaning of the
term “variant’ are homologues of polypeptides of the invention. A homologue is typically a
polypeptide from a different mammalian species but sharing substantially the same biological
function or activity as the corresponding polypeptide disclosed herein. For example, homologues of
polypeptides disclosed herein may be from bovine specieé or humans. Such homologues can be
located and isolated using standard techniques in molecular biology well known to those skilled in
the art, without undue trial or experimentation. Typically homologues are identified and isolated by
virtue of the sequence of the polynucleotide encoding the polypeptide, as discussed below.

Further, the term “variant” also includes analogues of the polypeptides of the invention,
wherein the term “analogue” means a polypeptide which is a derivative of a polypeptide of the
invention, which derivative comprises addition, deletion, substitution of one or more amino acids,
such that the polypeptide retains substantially the same function. The term “conservative amino
acid substitution” refers to a substitution or replacement of one amino acid for another amino acid
with similar properties within a polypeptide chain (primary sequence of a protein). For example, the
substitution of the charged amino acid glutamic acid (Glu) for the similarly charged amino acid
aspartic acid (Asp) would be a conservative amino acid substitution.

The present invention also contemplates fragments of the polypeptides disclosed herein.
The term “fragment” refers to a polypeptide molecule that encodes a constituent or is a constituent
of a polypeptide of the invention or variant thereof. Typically the fragment possesses qualitative
biological activity in common with the polypeptide of which it is a constituent. The peptide fragment
may be between about 5 to about 150 amino acids in length, between about 5 to about 100 amino
acids in length, between about 5 to about 50 amino acids in length, or between about 5 to about 25
amino acids in length. Alternatively, the peptide fragment may be between about 5 to about 15
amino acids in length.

Polynucleotides
Embodiments of the present invention provide isolated polynucleotides the expression of which is
altered during lactation.
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In addition to the lactation-associated polynucleotides comprising nucleotide sequences set
forth herein, also included within the scope of the present invention are variants and fragments
thereof.

As for polypeptides discussed above, the term “variant" as used herein refers to substantially
similar sequences. Generally, polynucleotide sequence variants encode polypeptides which
possess qualitative biological activity in common, Further, these polynucleotide sequence variants
may share at least 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% or
99% sequence identity. Also included within the meaning of the term “variant” are homologues of
polynucleotides of the invention. A homologue is typically a polynucleotide from a different
mammalian species but sharing substantially the same biological function or activity as the
corresponding polynucleotide disclosed herein. For example, homologues of polynucleotides
disclosed herein may be from bovine species or humans. Such homologues can be located and
isolated using standard techniques in molecular biology well known to those skilled in the art,
without undue trial or experimentation. Typically homologues are identified and isolated by virtue of
the sequence of a polynucleotide disclosed herein.

Fragments of polynucleotides of the invention are also contemplated. The term “fragment”
refers to a nucleic acid molecule that encodes a constituent or is a constituent of a polynucleotide
of the invention. Fragments of a polynucleotide, do not necessarily need to encode polypeptides
which retain biological activity. Rather the fragment may, for example, be useful as a hybridization
probe or PCR primer. The fragment may be derived from a polynucleotide of the invention or
alternatively may be synthesized by some other means, for example chemical synthesis.

The present invention contemplates the use of polynucleotides disclosed herein and
fragments thereof to identify and obtain corresponding partial and complete sequences from other
species, such as bovine species and humans using methods of recombinant DNA well known to
those of skill in the art, including, but not limited to southem hybridization, northemn hybridization,
polymerase chain reaction (PCR), ligase chain reaction (LCR) and gene mapping techniques.
Polynucleotides of the invention and fragments thereof may also be used in the production of
antisense molecules using techniques known fo those skilled in the art.

Accordingly, the present invention contemplates oligonucleotides and fragments based on the
sequences of the polynucleotides disclosed herein for use as primers and probes for the
identification of homologous sequences. Oligonucleotides are short stretches of nucleotide
residues suitable for use in nucleic acid amplification reactions such as PCR, typically being at least
about 10 nucleotides to about 50 nucleotides in length, more typically about 15 to about 30
nucleotides in fength. Probes are nucleotide sequences of variable length, for example between
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about 10 nucleotides and several thousand nucleotides, for use in detection of homologous
sequences, typically by hybridization. The level of homology (sequence identity) between
sequences will largely be determined by the stringency of hybridization conditions. In particular the
nucleotide sequence used as a probe may hybridize to a homologue or other variant of a
polynucleotide disclosed herein under conditions of low stringency, medium stringency or high
stringency. Low stringency hybridization conditions may correspond to hybridization performed at
500C in 2 x SSC. There are numerous conditions and factors, well known to those skilled in the
art, which may be employed to alter the stringency of hybridization. For instance, the length and

nature (DNA, RNA, base composition) of the nucleic acid to be hybridized fo a specified nucleic

acid; concentration of salts and other components, such as the presence or absence of formamide,
dextran sulfate, polyethylene glycol efc; and altering the temperature of the hybridization andfor
washing steps. For example, a hybridization filter may be washed twice for 30 minutes in 2 X SSC,
0.5% SDS and at least 55°C (low stringency), at least 60°C (medium stringency), at least 65°C
(medium/ high stringency), at least 70°C (high stringency) or at least 75°C (very high stringency).
n particular embodiments, the polynucleotides of the invention may be cloned into a vector.
The vector may be a plasmid vector, a viral vector, or any other suitable vehicle adapted for the
insertion of foreign sequences, their introduction into eukaryotic cells and the expression of the
introduced sequences. Typically the vector is a eukaryotic expression vector and may include
expression control and processing sequences such as a prombter, an enhancer, ribosome binding
sites, polyadenylation signals and transcription termination sequences.
Modulators

The polypeptides and polynucleotides of the present invention, and fragments and
analogues thereof are useful for the screening and identification of compounds and agents that
interact with these molecules. In particular, desirable compounds are those that modulate the
activity of these polypeptides and polynucleotides. Such compounds may exert a modulatory effect
by activating, stimulating, increasing, inhibiting or preventing expression or activity of the
polypeptides and/or polynucleotides. Suitable compounds may exert their effect by virtue of either
a direct (for example binding) or indirect interaction.

Compounds which bind, or otherwise interact with the polypeptides and polynucleotides of
the invention, and specifically compounds which modulate their activity, may be identified by a
variety of suitable methods. Interaction andlor binding may be determined using standard
competitive binding assays or two-hybrid assay systems.

For example, the two-hybrid assay is a yeast-based genetic assay system typically used for
detecting protein-protein interactions. Briefly, this assay takes advantage of the multi-domain
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nature of franscriptional activators. For example, the DNA-binding domain of a known
transcriptional activator may be fused to a polypeptide, or fragment or analogue thereof, and the
activation domain of the transcriptional activator fused fo a candidate protein. Interaction between
the candidate protein and the polypeptide, or fragment or analogue thereof, will bring the DNA-
binding and activation domains of the transcriptional activator into close proximity. Interaction can
thus be detected by virtue of transcription of a specific reporter gene activated by the transcriptional
activator.

Alternatively, affinity chromatography may be used to identify polypeptide binding partners.
For example, a polypeptide, or fragment or analogue thereof, may be immobilised on a support
(such as sepharose) and cell lysates passed over the column. Proteins binding to the immobilised
polypeptide, fragment or analogue can then be eluted from the column and identified. Initially such
proteins may be identified by N-terminal amino acid sequencing for example.

Alternatively, in a modification of the above technique, a fusion protein may be generated
by fusing a polypeptide, fragment or analogue to a detectable tag, such as alkaline phosphatase,
and using a modified form of immunoprecipitation as described by Flanagan and Leder (1990).

Methods for detecting compounds that modulate activity of a polypeptide of the invention
may involve combining the polypepfide with a candidate compound and a suitable labelled
substrate and monitoring the effect of the compound on the polypeptide by changes in the
substrate (may be determined as a function of time). Suitable labelled substrates include those
labelled for colourimetric, radiometric, fluorimetric or fluorescent resonance energy fransfer (FRET)
based methods, for example. Alternatively, compounds that modulate the activity of the
polypeptide may be identified by comparing the catalytic activity of the polypeptide in the presence
of a candidate compound with the catalytic activity of the polypeptide in the absence of the
candidate compound.

The present invention also contemplates compounds which may exert their modulatory
effect on polypeptides of the invention by altering expression of the polypeptide. In this case, such
compounds may be identified by comparing the level of expression of the polypeptide in the
presence of a candidate compound with the level of expression in the absence of the candidate
compound.

Polypeptides of the invention and appropriate fragments and analogues can be used in
high-throughput screens to assay candidate compounds for the ability to bind to, or otherwise
interact therewith. These candidate compounds can be further screened against functional
polypeptides to determine the effect of the compound on polypeptide activity.
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It will be appreciated that the above described methods are merely examples of the types
of methods which may be employed to identify compounds that are capable of interacting with, or
modulating the activity of, polypeptides of the invention, and fragments and analogues thereof, of
the present invention. Other suitable methods will be known to persons skilled in the art and are
within the scope of the present invention.

Potential modulators, for screening by the above methods, may be generated by a number
of techniques known to those skilled in the art. For example, various forms of combinatorial
chemistry may be used to generate putative non-peptide modulators. Additionally, techniques such
as nuclear magnetic resonance (NMR) and X ray crystallography, may be used to model the
structure of polypeptides of the invention and computer predictions used to generate possible
modulators (in particular inhibitors) that will fit the shape of the substrate binding cleft of the
polypeptide.

By the above methods, compounds can be identified which either activate (agonists) or
inhibit (antagonists) the expression or activity of polypeptides of the invention. Such compounds
may be, for example, antibodies, low molecular weight peptides, nucleic acids or non-
proteinaceous organic molecules.

Antagonists or agonists of polypeptides of the invention may include antibodies. Suitable
antibodies include, but are not limited to polyclonal antibodies, monoclonal antibodies, chimeric
antibodies, humanised antibodies, single chain antibodies and Fab fragments.

Antibodies may be prepared from discrete regions or fragments of the polypeptide of interest.
An antigenic polypeptide contains at least about 5, and preferably at least about 10, amino acids.
Methods for the generation of suitable antibodies will be readily appreciated by those skilled in the
art. For example, a suitable monoclonal antibody, typically containing Fab portions, may be
prepared using the hybridoma technology described in Antibodies-A Laboratory Manual, (Harlow
and Lane, eds.) Cold Spring Harbor Laboratory, N.Y. (1988), the disclosure of which is incorporated
herein by reference.

Similarly, there are various procedures known in the art which may be used for the
production of polyclonal antibodies to polypeptides of interest as disclosed herein. For the
production of polyclonal antibodies, various host animals, including but not limited to rabbits, mice,
rats, sheep, goats, etc, can be immunized by injection with a polypeptide, or fragment or analogue
thereof,, Further, the polypeptide or fragment or analogue thereof can be conjugated to an
immunogenic carrier, e.g., bovine serum albumin (BSA) or keyhole limpet hemocyanin (KLH). Also,
various adjuvants may be used to increase the immunological response, including but not limited to
Freund's (complete and incomplefe), mineral gels such as aluminium hydroxide, surface active
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substances such as lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, keyhole
limpet hemocyanins, dinitrophenol, and potentially useful human adjuvants such as BCG (bacille
Calmette-Guerin) and Corynebacterium parvum.

Screening for the desired antibody can also be accomplished by a variety of techniques
known in the art. Assays for immunospecific binding of antibodies may include, but are not limited
to, radioimmunoassays, ELISAs (enzyme-linked immunosorbent assay), sandwich immunoassays,
immunoradiometric assays, gel diffusion precipitation reactions, immunodiffusion assays, in situ
immunoassays, Westem blots, precipitation reactions, agglutination assays, complement fixation
assays, immunofluorescence assays, protein A assays, and immunoelectrophoresis assays, and
the like (see, for example, Ausubel et al., eds, 1994, Current Protocols in Molecular Biology, Vol. 1,
John Wiley & Sons, Inc., New York). Antibody binding may be detected by virtue of a detectable
label on the primary antibody. Alternatively, the primary antibody may be detected by virtue of its
binding with a secondary antibody or reagent which is appropriately labelled. A variety of methods
are known in the art for detecting binding in an immunoassay and are within the scope of the
present invention. .

Embodiments of the invention may utilise antisense technology to inhibit the expression of a
polynucleotide by blocking translation of the encoded polypeptide. Antisense technology takes
advantage of the fact that nucleic acids pair with complementary sequences. Suitable antisense
molecules can be manufactured by chemical synthesis or, in the case of antisense RNA, by
transcription in vitro or in vivo when linked to a promoter, by methods known to those skilled in the
art.

 For example, antisense oligonucleotides, typically of 18-30 nucleotides in length, may be
generated which are at least substantially complementary across their length to a region of the
nucleotide sequence of the polynucleotide of interest. Binding of the antisense oligonucleotide to
their complementary cellular nucleotide sequences may interfere with transcription, RNA
processing, transport, translation and/or mRNA stability. Suitable antisense oligonucleotides may
be prepared by methods well known to those of skill in the art and may be designed to target and
bind to regulatory regions of the nucleotide sequence or fo coding (exon) or non-coding (intron)
sequences. Typically antisense oligonucleotides will be synthesized on automated synthesizers.
Suitable antisense oligonucleotides may include modifications designed to improve their delivery
into cells, their stability once inside a cell, and/or their binding to the appropriate target. For
example, the antisense oligonucleotide may be modified by the addition of one or mare
phosphorothioate linkages, or the inclusion of one or morpholine rings into the backbone (so-called
‘morpholino’ oligonucleotides).
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An alternative antisense technology, known as RNA interference (RNAIi), may be used,
according to known methods in the art (for example WO 99/49029 and WO 01/70949, the
disclosures of which are incorporated herein by reference), to inhibit the expression of a
polynucleotide. RNAi refers to a means of selective post-transcriptional gene silencing by
destruction of specific mRNA by small interfering RNA molecules (siRNA). The siRNA is
generated by cleavage of double stranded RNA, where one strand is identical to the message to
be inactivated. Double-stranded RNA molecules may be synthesised in which one strand is
identical to a specific region of the p53 mRNA transcript and introduced directly. Altematively
corresponding dsDNA can be employed, which, once presented intracellularly is converted into
dsRNA. Methods for the synthesis of suitable molecule for use in RNAi and for achieving post-
transcriptional gene silencing are known to those of skill in the art.

A further means of inhibiting expression may be achieved by introducing catalytic
antisense nucleic acid constructs, such as ribozymes, which are capable of cleaving mRNA
franscripts and thereby preventing the production of wildtype protein. Ribozymes are targeted
to and anneal with a particular sequence by virtue of two regions of sequence complementarity
to the target flanking the ribozyme catalytic site. After binding the ribozyme cleaves the target in
a site-specific manner. The design and testing of ribozymes which specifically recognise and
cleave sequences of interest can be achieved by techniques well known to those in the art (for
example Lieber and Strauss, 1995, Molecular and Cellular Biology, 15:540-551, the disclosure
of which is incorporated herein by reference).

Compositions

Compositions according to embodiments of the invention may be prepared according to
methods which are known to those of ordinary skill in the art containing the suitable agents. Such
compositions may include a pharmaceutically acceptable carrier, diluent and/or adjuvant. The
carriers, diluents and adjuvants must be "acceptable” in terms of being compatible with the other
ingredients of the composition, and not deleterious to the recipient thereof. These compositions
can be administered by standard routes. In general, the compositions may be administered by the
parenteral, topical or oral route.

It will be understood that the specific dose level for any particular individual will depend
upon a variety of factors including, for example, the activity of the specific agents employed, the
age, body weight, general health, diet, the time of administration, rate of excretion, and
combination with any other freatment or therapy. Single or multiple administrations of the agents or
compositions can be carried out with dose levels and pattern being selected by the treating
physician.
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Generally, an effective dosage may be to be in the range of about 0.0001mg to about
1000mg per kg body weight per 24 houfs; typically, about 0.001mg to about 750mg per kg body
weight per 24 hours; about 0.01mg to about 500mg per kg body weight per 24 hours; about 0.1mg
to about 500mg per kg body weight per 24 hours; about 0.1mg to about 250mg per kg body weight
per 24 hours; about 1.0mg to about 250mg per kg body weight per 24 hours. More typically, an
effective dose range may be in the rangé about 1.0mg to about 200mg per kg body weight per 24
hours; about 1.0mg to about 100mg per kg body weight per 24 hours: about 1.0mg to about 50mg
per kg body weight per 24 hours; about 1.0mg to about 25mg per kg body weight per 24 hours;
about 5.0mg to about 50mg per kg body weight per 24 hours; about 5.0mg to about 20mg per kg
body weight per 24 hours; about 5.0mg to about 15mg per kg body weight per 24 hours.

Altematively, an effective dosage may be up to about 500mg/m?. Generally, an effective
dosage may be in the range of about 25 to about 500mg/m2, preferably about 25 to about
350mg/m?, more preferably about 25 to about 300mg/m2, still more preferably about 25 to about
250mg/m?, even more preferably about 50 to about 250mg/m2, and still even more preferably about
75 to about 150mg/m2.

Examples of pharmaceutically acceptable carriers or diluents are demineralised or distilled
water; saline solution; vegetable based oils such as peanut oil, safflower oil; olive oil, cotfonseed
oil, maize oil, sesame oils such as peanut oil, safflower oil, olive oil, cottonseed oil, maize oll,
sesame oil, arachis oil or coconut oil; silicone oils, including polysiloxanes, such as methyl
polysiloxane, pheny! polysiloxane and methylphenyl polysolpoxane; volatile silicones: mineral oils
such as liquid paraffin, soft paraffin or squalane; cellulose derivatives such as methyl cellulose,
ethyl cellulose, carboxymethylcellulose, sodium carboxymethylcellulose or
hydroxypropylmethyiceliulose; lower alkanols, for example ethanol or iso-propanol; lower
aralkanols; lower polyalkylene glycols or lower alkylene glycols, for example polyethylene glycol,
polypropylene glycol, ethylene glycol, propylene glycol, 1,3-butylene glycol or glycerin; fatty acid
esters such as isopropyl palmitate, isopropyl myristate or ethyl oleate; polyvinylpyrridone; agar,
carrageenan, gum tragacanth or gum acacia, and petroleum jelly. Typically, the carrier or carriers
will form from 10% to 99.9% by weight of the compositions.

The compositions of the invention may be in a form suitable for parenteral administration,
or in the form of a formulation suitable for oral ingestion (such as capsules, tablets, caplets, elixirs,
for example).

For administration as an injectable solution or suspension, non-toxic parenterally
acceptable diluents or carriers can include, Ringer's solution, isotonic saline, phosphate buffered
saline, ethanol and 1,2 propylene glycol.
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Some examples of suitable carriers, diluents, excipients and adjuvants for oral use include
peanut ofl, liquid paraffin, sodium carboxymethylcellulose, methylcellulose, sodium alginate, gum
acacia, gum fragacanth, dextrose, sucrose, sorbitol, mannitol, gelatine and lecithin. In addition
these oral formulations may contain suitable flavouring and colourings agents. When used in
capsule form the capsules may be coated with compounds such as glyceryl monostearate or
glyceryl distearate which delay disintegration.

Adjuvants typically include emollients, emulsifiers, thickening agents, preservatives,
bactericides and buffering agents.

Solid forms for oral administration may contain binders acceptable in human and veterinary
pharmaceutical practice, sweeteners, disintegrating agents, diluents, flavourings, coating agents,
preservatives, lubricants and/or time delay agents. Suitable binders include gum acacia, gelatine,
com starch, gum tragacanth, sodium alginate, carboxymethylcellulose or polyethylene glycol.
Suitable sweeteners include sucrose, lactose, glucose, aspartame or saccharine. Suitable
disintegrating agents include corn starch, methylcellulose, polyvinylpyrrolidone, guar gum, xanthan
gum, bentonite, alginic acid or agar. Suitable diluents include lactose, sorbitol, mannitol, dextrose,
kaolin, cellulose, calcium carbonate, calcium silicate or dicalcium phosphate. Suitable flavouring
agents include peppermint oil, oil of wintergreen, cherry, orange or raspberry flavouring. Suitable
coating agents include polymers or copolymers of acrylic acid and/or methacrylic acid and/or their
esters, waxes, fatty alcohols, zein, shellac or gluten. Suitable preservatives include sodium
benzoate, vitamin E, alpha-tocopherol, ascorbic acid, methyl paraben, propyl paraben or sodium
bisulphite. Suitable lubricants include magnesium stearate, stearic acid, sodium oleate, sodium
chloride or talc. Suitable time delay agents include glyceryl monostearate or glyceryl distearate.

Liquid forms for oral administration may contain, in addition to the above agents, a liquid
carrier.  Suitable liquid carriers include water, oils such as olive oil, peanut oil, sesame olil,
sunflower oil, safflower oil, arachis oil, coconut oil, liquid paraffin, ethylene glycol, propylene glycol,
polyethylene glycol, ethanol, propanol, isopropanol, glycerol, fatty alcohols, triglycerides or
mixtures thereof.

Suspensions for oral administration may further comprise dispersing agents and/or
suspending agents.  Suitable suspending agents include sodium carboxymethylcellulose,
methylcellulose, hydroxypropylmethyl-cellulose, poly-vinyl-pyrrolidone, sodium alginate or acetyl
alcohol. Suitable dispersing agents include lecithin, polyoxyethylene esters of fatty acids such as
stearic acid, polyoxyethylene sorbitol mono- or di-oleate, -stearate or -laurate, polyoxyethylene
sorbitan mono- or di-oleate, -stearate or -laurate and the like.
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The emulsions for oral administration may further comprise one or more emulsifying
agents. Suitable emulsifying agents include dispersing agents as exemplified above or natural
gums such as guar gum, gum acacia or gum tragacanth.

Methods for preparing parenterally administrable compositions are apparent to those
skilled in the art, and are described in more detail in, for example, Remington's Pharmaceutical
Science, 15th ed., Mack Publishing Company, Easton, Pa., hereby incorporated by reference
herein.

The composition may incorporate any suitable surfactant such as an anionic, cationic or
non-ionic surfactant such as sorbitan esters or polyoxyethylene derivatives thereof. Suspending
agents such as natural gums, cellulose derivatives or inorganic materials such as silicaceous
silicas, and other ingredients such as lanolin, may also be included.

Formulations suitable for fopical administration comprise active ingredients together with

* one or more acceptable carriers, and optionally any other therapeutic ingredients. Formulations

suitable for topical administration include liquid or semi-liquid preparations suitable for penetration
through the skin to the site of where treatment is required, such as lotions, creams, ointments,
pastes or gels.

Creams, ointments or pastes according to the present invention are semi-solid formulations
of the active ingredient for external application or for intra-vaginal application. They may be made
by mixing the active ingredient in finely-divided or powdered form, alone or in solution or
suspension in an aqueous or non-aqueous fluid, with a greasy or non-greasy basis. The basis may
comprise hydrocarbons such as hard, soft or liquid paraffin, glycerol, beeswax, a metallic soap; a
mucilage; an oil of natural origin such as almond, com, arachis, castor or olive oil; wool fat or its
derivatives, or a fatty acid such as stearic or oleic acid together with an alcohol such as propylene .
glycol or macrogols. The composition may incorporate any suitable surfactant such as an anionic,
cationic or non-ionic surfactant such as sorbitan esters or polyoxyethylene derivatives thereof.
Suspending agents such as natural gums, cellulose derivatives or inorganic materials such as
silicaceous silicas, and other ingredients such as lanolin, may also be included.

The compositions may also be administered in the form of liposomes. Liposomes are
generally derived from phospholipids or other lipid substances, and are formed by mono- or multi-
lamellar hydrated fiquid crystals that are dispersed in an aqueous medium. Any non-toxic,
physiologically acceptable and metabolisable lipid capable of forming liposomes can be used. The
compositions in liposome form may contain stabilisers, preservatives, excipients and the like. The
preferred lipids are the phospholipids and the phosphatidyl cholines (lecithins), both natural and
synthetic. Methods to form liposomes are known in the art, and in relation to this specific reference
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is made to: Prescott, Ed., Methods in Cell Biology, Volume XIV, Academic Press, New York, N.Y.
(1976), p. 33 et seq., the contents of which are incorporated herein by reference.

The present invention will now be further described in greater detail by reference fo the
following specific examples, which should not be construed as in anyway limiting the scope of the
invention. '

Examples

Example 1- Tammar wallaby cDNA libraries

Library construction

20 cDNA libraries were prepared from tammar wallaby mammary gland tissue as described
below in Table 1. These libraries were derived from tissue isolated at different stages during
pregnancy or the lactation cycles of wallabies. In some instances (see Table 1) the cDNA was
treated, for example for size selection purposes or to remove known milk proteins, prior to ligation
into the vector.

Library T20 represents a normalized library prepared (by LifeTechnologies) from equal parts of
RNA isolated from pregnant tammar mammary gland at day 23 of gestation, lactating tammar mammary
gland at days 55, 87, 130, 180, 220, 260 and from mammary gland after 5 days of involution (preceded by
45 days of lactation). The fibrary was constructed from the pooled RNA using SuperScript Il Rnase H-RT,
directionally ligated into pCMV Sport 6.0 vector and transformed into ElectroMax DH10B cells.

Table 1- Tammar cDNA libraries generated in the present study

Library Mammary Gland Tissue | RNA purity Treatment Ligation
source insert:
vector ratio

T01 Day 130 lactation total RNA none 1:1

702 Day 130 lactation fotal RNA none 1 3:1

T03 | Day 130 lactation polyA+ RNA none ! 1:1

104 Day 130 lactation polyA+RNA none ! . 31

TO5 Day 130 lactation polyA+ RNA ¢DNA size selected 11
0.5-1.0kbp?

T06 Day 130 lactation polyA+RNA cDNA size selected 31
0.5-1.0kbp 1

T07 Day 130 lactation polyA+ RNA ¢DNA size selected 11
1.0-2.0kbp !
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T08 Day 130 {actation polyA+RNA cDNA size selected 31
1.0-2.0kbp 1

T09 Day 130 [actation polyA+ RNA cDNA size selected 11
2.0-4.0kbp 1

T10 Day 130 lactation polyA+RNA ¢DNA size selected 31
2.0-4.0kbp !

T Day 130 lactation polyA+RNA Subtracted for a-casein, p-casein, { 1:1

k-casein, o-lactalbumin, B-

lactoglobulin 2

T12 Day 130 lactation polyA+RNA Subtracted for a-casein, B-casein, | 3:1
k-casein, a-lactalbumin, B-

lactoglobulin 2

T13 Day 23 pregnancy polyA+ RNA none 1 1:1 and 3:1
combined
T4 Day 260 lactation polyA+ RNA none ! 1:1 and 3:1
combined
T15 Day 23 pregnancy polyA+ RNA cDNA synthesized using 1:1 and 3:1
| Thermoscript RT * combined
T16 Day 23 pregnancy polyA+ RNA cDNA fragments purified though 1:1
column as per manufacturers
instructions 3
7 Day 23 pregnancy polyA+ RNA ¢DNA fragments purified though 31
column as per manufacturers
-instructions 3
T18 Day 4 lactation, non- polyA+ RNA ¢DNA fragments purified though 111
sticked gland column as per manufacturers
‘ instructions 3
T19 Day 4 lactation, non- polyA+ RNA cDNA fragmehts purified though 31
sucked gland column as per mahufacturers
instructions 3
T20 normalized fibrary (printed on microarray)

1 Prepared using Clontech Smart cDNA Synthesis kit, CDNA cloned in pGEM-T
2 Prepared using Clontech DNA-Select Subtraction kif, cDNA cloned in pGEM-T
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3 Prepared using Clontech Smart cDNA Library Construction kit

DNA Sequencing

The ¢DNA libraries were transformed into either DN 10B or JM109 E. coli cells and plated on
LB agar containing ampicilin. Individual colonies were picked and grown in LB media containing
ampicillin for plasmid preparation and sequencing. The cDNA insert-was sequenced using primers
specific to either the T7 or SP6 RNA polymerase promoters in the vector. Alternatively, and where
appropriate, the smart oligonucleotide (used in the preparation of the cDNA) was used to sequence
specifically from the 5' end of the cDNA. Sequencing was performed on an Applied Biosystems
ABI 3700 automated sequencer, used Big-Dye Terminator reactions. The DNA base calling
algorittm PHRED and sequence assembly algorithm PHRAP were used to generate the final
sequence files. ‘

Example 2- Microarray expression profiling

Spotted cDNA microarrays were prepared using clones from the normalized library T20. The
cDNA inserts were amplified using T7 and SP6 primers and Perkin-Elmer Taq polymerase. The
resulting 9984 amplified DNA samples and Amersham's Lucidia scorecard DNA were spotted onto
glass slides by the Peter MacCallum Microarray Facility (under contract). Total RNA from pregnant
and lactating tahmar wallaby mammary gland was extracted from tissues using Tripure Isolation
Reagent (Roche), and further purified using Qiagen RNeasy columns. RNA was labeled using
amino allyl reverse transcription followed by Cy3 and Cy5 coupling. Samples of 50ug total RNA
and Amersham's Lucidia Scorcard Mix were reverse transcribed in 87ngful oligo dT Promega
MMLV reverse transcriptase, RNAseH and 1 x buffer at 42°C for 2.5 hours. The resultant products
were hydrolyzed by incubation at 65°C for 15 minutes in the presence of 33mM NaOH, 33mM
EDTA and 40mM acetic acid. The cDNA was then adsorbed to a Qiagen QlAquick PCR
Purification column.

Coupling of either Cy3 or Cy5 dye was performed by incubation with adsorbed cDNA in 0.1M
sodium bicarbonate for 1 hour at room temperature in darkness, followed by elution in 80ul water.
Labeled cDNA was further purified using a second Qiagen QlAquick PCR Purification column. Cy3
and Cy5 labeled probes in a final concentration of 400ug/ml yeast tRNA, 1mg/ml human Cot-1
DNA, 200ug/ml polydTso, 1.2xDenhart's, 1mg/ml herring sperm DNA, 3.2xSSC, 50% formamide
and 0.1% SDS were heated to 100°C for 3 minutes and then hybridized with microarray spotted
cDNAs at 42°C for 16 hours.

Microarrays were washed in 0.5xSSC, 0.01% SDS for 1 minute, 0.5xSSC for 3minutes then
0.006xSSC for 3 minutes at room temperature in the dark.
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Slides were scanned and the resulting images processed using Biorad Versarray software.

Data from spot intensities was either cross channel Loess normalized or single channel

normalized. Cross channel normalization was performed using the Versarray software using the

following parameters:

Background method

Net intensity

measurement method

Net intensity normalization

Cell shape
Cell size

“Local ring, Offset: 1, Width: 2, Filter: 0 Erosion: 0"

Raw intensity - Median background (Ignore negatives)
“Cross-channel,Local regression (Loess),Median"
Ellipse

30x30 pixels

Single channel normalization used the Bioconductor software (Smyth and Speed, 2003,
Normalization of cDNA microarray data, Methods 2003 31:265-73, see LIMMA
htp://bioinf.wehi.edu.au/limma ) on data generated from the Versarray image analysis.

Microarray analysis of gene expression was performed using the following cross phase

comparisons.

Mammary tissue samples

Phase 1 tissue
day 5 Pregnancy

day 22 Pregnancy
day 25 Pregnancy

Phase 2A tissue
day 1 Lactation
day 5 Lactation
day 80 Lactation

Phase 2B tissue
day 130 Lactation
day 168 Lactation
day 180 Lactation

Phase 3 tissue

day 213 Lactation
day 220 Lactation
day 260 Lactation

Phase [-2A Comparisons

Cy3

Cy5

5P  versus
5P  versus
22P  versus
22P versus

80L
1L
5L
80L
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25P versus 1L
25P versus 5L

5L  versus 22P
80L versus 22P
1L versus 25P
5L versus 25P

Phase 2A-2B Comparisons
Cy3 Cyb
80L versus 168L
130L versus 1L

168L versus 80L

Phase 2B-3 Comparisons
Cy3 Cy5
130L versus 260L
130L versus 213L
168L versus 220L
168L versus 260L
180L versus 213L
168L versus 213L

260L versus 130L
213L versus 130L
220L versus 168L
260L versus 168L
213L versus 168L

The results of the lactation-associated microarray expression profiling are provided in Figure

Example 3- Leader sequence predictions

Expressed sequence tags (ESTs) potentially encoding secreted peptides were identified
using a leader sequence prediction algorithm (Bannai ef al., 2002, Extensive feature detection of N-
terminal protein sorting signals, Bioinformatics, 18:298--305) on peptides deduced from translating
sequences from Example 1 in three frames.

EST sequences were annotated by comparisons with databases of all non-redundant
GenBank coding sequence translations (+PDB+SwissProt+PIR+PRF), human Unigene and
GenBank.

Example 4- ESTs

Combining the microarray expression profiling data (Example 2) with the leader sequence
predictions (Example 3), 5 groups of lactation-associated sequences have been identified. The
representatives of each group including their matches to database sequences are provided in
Tables 2 o 6.
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Group 1

Comprised of 103 ESTs (Table 2) showing a 10-fold increase in expression across any
phase change in any microarray comparison during lactation. The most 5’ element of a contig was
selected. Known milk protein genes and genes obviously encoding intracellular proteins were
excluded.

Group 2

Comprised of 162 ESTs (Table 3) showing a 5-fold increase in expression across any phase
change in any microarray comparison during lactation. The spot intensity for the later factation
sample must be higher than the median spot intensity for that array. The EST sequence must
predict a minimum open reading frame of 30 amino acids in the forward direction and contain a
putative leader sequence. The most 5' element of a contig was selected. Known milk protein genes
and genes obviously encoding infracellular proteins were excluded.

Group 3

Comprised of 12 ESTs (Table 4) showing a 5-fold increase in expression across two or more
phase changes during lactation. Single channel normalized spot intensities were averaged across
all samples within a phase. Spot intensities increasing 5-fold from phase 1-2b, 1-3 or 2a-3,
representing ESTs with a minimum open reading frame of 30 amino acids in the forward direction
and contain a predicted leader sequence were included. The most 5 element of a contig was
selected. Known milk protein genes and genes obviously encoding intracellular proteins were
excluded.

Group 4

Comprised of 32 ESTs (Table 5) showing a 10-fold decrease in expression across any phase
change in any microarray comparison during lactation. The spot intensity for the former lactation
sample must be higher than the median spot intensity for that array. The EST sequence must
predict a minimum open reading frame of 30 amino acids in the forward direction and contain a
putative leader sequence. The most &' element of a contig was selected. Only ESTs with homology
with unknown or hypothetical proteins were included.

Group 5

Comprised of 29 ESTs (Table 6). The EST sequence must predict a minimum open reading
frame of 100 amino acids in the forward direction and contain a putative leader sequence predicted
by both the algorithm in Example 3 and by Nielsen, H. ef al. Protein Engineering 10; 1-6 (1997).
The most 5 element of a contig was selected. Only ESTs with homology with unknown or
hypothetical proteins were included.
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Example 5- Three lactation-associated polynucleotide and polypeptide sequences

By way of exemplification, the following data for three lactation-associated sequences
identified herein is illustrative of the results obtained for lactation-associated sequences in the
present study. The three clones are designated SGT20R3_C12, SGT20R1_B04 and
SGT20K1_B08 (each belonging to Group 2 as described in Example 4).
RNA, translated peptide seguence and leader sequence prediction of candidate gemes
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peptide prediction

MAAAAAAARAAPAVRLIALSRHTIVSPFVASSLIRRFYRGDSPSDSQKDMLET PT.PPWEERTDEPTETKRARLLYESRKR
GMLENCTILISLFAKENLOOMTERQLNLYDRLINEPSNDWD LY YWATEAKPAPKVFENDVMVMLRDFAKNXKKEQRLRAFD
LEYLFEKPA

localisation prediction: Signal Peptide

SGT20R1_B04

ATGEAGACCACTAAAGGACCATCTATGAATCATCCAG

peptide prediction
MAGGGSTAFFAKNVSSPLGFTAAFATTVPFQSFSADAKDGCF ICGEVDHXVVCVLI SLHLXRATXLSGDRSORKSNQIEM
ETTKGPSMNHAX

localisation prediction: Mitochondrial Transit Peptide

SGT20KL B08
TCTGGCCTTGCTARACCTGGECCIGTATGATGATTATTACTTTCTIGCCATACACGTTTTCCTTRATGGCCTCCTTICCIG
ATGTGCCTTIGEETATTITCCIGT T TTCCAT TIGTGTCATTGOCATIGECCTCAGTCAGGCAGCAATTETCACCTATEGGE
C'A WA CATA I'A AATCGOCAGA CYGACA CAGACGAACAN S MACANCGCACCATA [ADAATA
TATACTCAGGEGECCAGCCCTRICCTTTITIGCRECCATCTICTCCTITTICTITITTCCTGIGICT TACCTCCTICTTG
GCCTTGTCATCTTCCICCCCTACATCAATACATTCATCACGTCGTGCAGAGACAAACT TGTTGGTACCAARTCAGAACAG
AR CAGDAY yalen! [ [AATA CATGEAL(Y [AAGTARCGAGCRAGTAGRALS CA nyLe
TGIGTATGCCATTCTAGCAACCCTCCTCATCCTCGACATT TGTGAGGATARTGTTCCTGATGCCARAGAAGTTAARGARR
AATTTCATGETRACCTTCTTCAAGCACTCAGAGRATATGEACCAAACT TOCTGCCCTATTTIGOGCTCCTTIGTAACCAT
TGETCTCCTETEGCT TG TCCACCACTCCCTCT TTICTICATC TGAGRARGACAACCCAGNTCATGEGCCTG :
peptide prediction
SGLAKPGLYDDYYFLATTFSIMASFPDVPLGIFLFCICVIATGLSQAATVTYGFHYPYLINRQTROSENKAFYKHHTTNT
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IIRGPALCFFRAATFSFFFFPVSYLLLGLVIFLPY INRF T TWCRDKLVGTKS EEQPQSLEFFTFNIHEPLSKERVEAFSDG
VYATVATTLITDICEDNVPDAKEVKEKFHGDLVEALREYGPNFLPYFALL CNHWSEPVACPPL PLSSCEKDNEXHGPX

localisation prediction: Other

Blast hits of 3 candidate genes

EST CloneID Unigene Non Redundant Protein Genbank

SGT20K1_B08 hypothetical protein MGC4618 [Homo  unnamed protein product [Mus  Mus musculus, RIKEN
sapiens], MRNA musculus] cDONA 3010001K23 gene,
sequencefcds=(107,1621) clone
Igb=NM_032326 /gi=14150103 MGC:8187IMAGE:3590497,
lug=Hs.89072/len=1818 mRNA, complete cds

SGT20R1_B04 hypothetical protein FLJ23024 [Homo  unnamed protein product [Mus  Homo sapiens hypothetical
sapiens], mMRNA sequence/cds=(7,846) musculus] protein FLJ23024

Igb=NM_024936 /gi=13376409
fug=Hs.278945/len=2083

SGT20R3_C12 hypothetical protein FLJ20487 [Homo  hypothetical protein FLJ20487
sapiens], mRNA [Homo sapiens)
sequence/cds=(22,522)

(FLJ23024), mRNA

Homo sapiens hypothetical
protein FLJ20487
(FLJ20487), mRNA

Igh=NM_017841 /gi=8923449
lug=Hs.313247/len=1250

Normalised average intensities of microarray spots of candidate genes

day -21 day -4 day -1 day 1 day 5 day 80 day 130 day 168 day 213 day 220 day 260
SGT20r3_C12 435 10120 7329 9560 9392 12296 48821 64342 55262 50417 75551
SGT20r1_B04 175 2614 3029 1932 2509 4388 12595 13524 9253 16839 16585
SGT20k1_B08 238 4112 4049 3256 3745 6041 19800 19738 18028 26733 21082

A graph of this data is shown in Figure 4. This shows the normalized spot intensities for each EST
from 21 days before parturition (day five pregnant) to day 260 of lactation. Each of SGT20R3_C12,
SGT20R1_B04 and SGT20K1_B08 showed at least a 5-fold increase in expression across at least
one phase change in lactation.
Example 6- Isolation of secreted polypeptides

Plasmids containing ESTs directionally cloned into the expression vector pCMV Sport 6.0
were transfected into the human kidney celf line HK293. A fotal of 1ug of EST plasmid DNA and
10ng of pEGFP-C1 plasmid was introduced into 70% confluent HK293 cells in 2cm? wells
containing 500ul of opti-MEM-1 media. Transfection success was assessed by observing green
fluorescence of cells by fluorescent microscopy. After 48 hours conditioned media containing the

. secreted peptide was collected and frozen at -20°C. The media containing the secreted

polypeptides can then be used directly in a number of bioactivity assays, including those described
below.
Example 7- Assays for'biological activity of secreted polypeptides
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Samples of the secreted polypeptides prepared according to Example 6 can be used in a
variety of assays in screening for biological activity. The assays may be high-throughput screening
assays.

In accordance with the best mode of performing the invention provided herein, specific

. examples of biological activity assays are outlined below. The following are to be construed as

merely illustrative examples of assays and not as a limitation of the scope of the present invention
in any way.

Typically samples of secreted polypeptides will be aliquoted into individual wells of a 96 or
384 well plate and stored prior to assaying either frozen or lyophilized.

Example 7A. Assay for cell growth-promoting activity

Extracellular signal-regulated protein kinase (ERK) is a common and central signal
transduction pathway component of tyrosine kinase receptor. Activation of ERK is indicative of an
extracellular proliferation signal and provides an index of a growth promoting agent.

Swiss 3T3 fibroblast cells were plated into 384 well plates, grown to confluence and starved
overnight with serum-free medium. Cells were then freated for 10 minutes with the secreted
polypeptide samples. Cells were then lysed and assayed for acfivation of ERK. Samples were
assessed for changes in the activity of ERK. Activation of ERK by increasing concentrations of
betacellulin was used a positive control iﬁ each case (data not shown). |

The results of ERK activation assays are shown in Figure 3 as RFU (relative fluorescence
units) produced by each sample. A number of clones produced levels of ERK activation
significantly above the mean, indicating a growth-promoting activity. Those of most significance are
indicated by black bars in Figure 3, with activation greater than or equal to 3 standard deviations
above the mean. ’

Example 7B. Cell Viability assay to assess anti-apoptotic effects

Vinblastine is a commonly used cytotoxic agent used in chemotherapy. It induces apoptosis
in a wide variety of cell types. Caspase activation and DNA fragmentation are hallmarks of the
apoptotic process.

Aliquots of the secreted polypeptide samples in 96 well plates can be pipetted onfo HSC-2
oral epithelial cells and cells left for 24 hours. After this time, cells are treated with vinblastine to
induce apoptosis. After 48 hours, cells are analyzed for survival using a vital dye. Internal controls
for the activation of apoptosis may use 7x96 well plates of cells to assess all samples and controls.
Cell survival measurements with this technique reflect the degree of apoptosis. If desired, other
more direct assays of apoptosis, such as caspase activation or DNA fragmentation can be
undertaken fo verify the data obtained.



10

15

20

25

30

WO 2007/131300 PCT/AU2007/000671

-53.

Example 7C. Cell Viability assay to assess pro-apoptotic effects

Using the same method of assaying cell viability as indicated in Example 7B, the secreted
polypeptide samples can be pipetted onto HSC-2 cells and the degree of cell viability 48 hours later
assessed. Internal controls for induction of cell death via apoptosis as well as assay performance
are typically also included on each plate.

Example 7D. Assay for pro-inflammatory activity

p38 MAP kinase (MAPK) is also known as Mitogen-Activated Protein Kinase 14, MAP Kinase
p38, p38 alpha, Stress Activated Protein Kinase 2A (SAPK2A), RK, MX12, CSBP1 and CSBP2.
p38 is involved in a signaling system that controls cellular responses to cytokines and stress and
p38 MAP Kinase is activated by a range of cellular stimuli including osmotic shock,
lipopolysaccharides (LPS), inflammatory cytokines, UV light and growth factors.

RAW macrophage cells can be plated into 384 well plates, grown to confluence, starved for 3
hours with serum-reduced medium, and then freated for 30 minutes with the secreted polypeptide
samples. Cells are then lysed and assayed for p38 mitogen-activated protein kinase (MAPK)
activation. Internal confrols for cell activation of p38 MAPK and assay performance are typically
also included in unused wells.

Example 7E. Assay for anti-inflammatory activity

RAW macrophage cells can be grown in 384 well plates, as described above, pre-treated
with secreted polypeptide samples for 30 minutes. The cells are then treated with LPS
(lipopolysaccharide) for 30 minutes to stimulate p38 MAPK. After this time, cells are lysed and
assayed for p38 MAPK activation. Internal controls for cell activation of p38 MAPK and assay
performance are typically also included in unused wells.

Example 7F. Assay for increased protein secretion
35S-Methionine Protein Synthesis Assay

Bovine mammary epithelial cells can be plated onto extracellular matrix in 96 well plates.
After 5 days in culture, cells are incubated in methionine free medium for 1 h and then labeled with
353-methionine for a 4 h period. Cells are exposed to the expressed peptides during this time. Cell
media is then collected and protein precipitated frbm the media. Cells are also harvested. Cell
extracts and protein precipitated from the media are then counted using liquid scintillation counting.
This enables both cellular and secreted protein synthesis to be determined relative to an
appropriate control.
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Example 7G- Antibacterial Assays

Bacteria can be cultured in the presence of the conditioned media, and the effects on growth
and viability of the organisms assessed. Target organisms can include human pathogens such as
Helicobacter pylori, which is the major cause of gastric ulcers and gastric cancer.

Example 7H Induction of Trefoil proteins

Trefoil proteins have been demonstrated to significantly accelerate gut repair after infection
mmWmmwmmwmmmwmmmmmmuwmmmm
under the control of the trefoil gene promoter. Cells will be exposed to secreted proteins and
promoter activity determined by GFP fluorescence.

Example 71. Reguiation of cell fate and differentiation

A significant requirement for stem cell therapeutics and cloning is to manipulate pluripotency
and differentiation in vitro. The OCT4 gene is a characterized marker for pluripotency.

Mouse embryonic stem cells will be cultured in the presence of the secreted peptides and
cellular differentiation microscopically. Cell lines with the GFP reporter gene under the control of
the OCT4 promoter will be exposed fo secreted proteins and promoter activity determined by GFP
fluorescence.

~ Example 7J. Regulation of cell fate and differentiation

The morphology of mammary epithelium changes significantly as it moves from a non-milk
secreting epithelium to a highly secretory epithelium. Polypeptides able to regulate the function
and differentiation of the mammary gland can be screened by culturing primary mammary
epithelium in the presence of the secreted polypeptides. Cells will be examined microscopically for
gross morphological changes.

Secreted polypeptides with growth promoting activity (example 7A), pro and anti-apoptotic
effects (Examples 7C and 7B respectively), able to influence the differentiation of mammary
epithelium (present Example), or able to effect the level of protein secretion (Example 7F) may
regulate mammary gland physiology and the duration and degree of milk production.

Polypeptides with antibacterial properties (Example 7G), or anti or pro inflammatory
properties (Examples 7E or 7D respectively) potentially influence the susceptibility and degree of
mastitis.
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The claims defining the invention are as follows:

1. Alactation-associated polypeptide comprising an amino acid sequence selected from
the group consisting of SEQ ID NOs: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34,
36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 586, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86,
88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128,
130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 164, 166,
168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 196, 198, 200, 202, 204,
206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242,
244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280,
282, 284, 286, 288, 290, 292, 294, 296, 298, 300, 302, 304, 306, 308, 310, 312, 314, 316, 318,
320, 322, 324, 326, 328, 330, 332, 334, 336, 338, 340, 342, 344, 346, 348, 350, 352, 354, 356,
358, 360, 362, 364, 366, 368, 370, 372, 374, 376, 378, 380, 382, 384, 386, 388, 390, 392, 39%4,
396, 398, 400, 402, 404, 406, 408, 410, 412, 414, 416, 418, 420, 422, 424, 426, 428, 430, 432,
434, 436, 438, 440, 442, 444, 446, 448, 450 and 452 or variant thereof.

2. The polypeptide according to claim 1 wherein the polypeptide is a secreted
polypeptide.
3. Apolynucleotide encoding a polypeptide according o claim 1 or 2.

4.  Alactation-associated polynucleotide comprising a nucleotide sequence selected from
the group consisting of SEQ ID NOs: 1, 3, 5,7, 9, 11, 13, 15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35,
37,39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87,
89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129,
131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167,
169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 205,
207, 209, 4211, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243,
245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281,
283, 285, 287, 289, 291, 293, 295, 297, 299, 301, 303, 305, 307, 309, 311, 313, 315, 317, 319,
321, 323, 325, 327, 329, 331, 333, 335, 337, 339, 341, 343, 345, 347, 349, 351, 353, 355, 357,
359, 361, 363, 365, 367, 369, 371, 373, 375, 377, 379, 381, 383, 385, 387, 389, 391, 393, 395,
397, 399, 401, 403, 405, 407, 409, 411, 413, 415, 417, 419, 421, 423, 425, 427, 429, 431, 433,
435, 437, 439, 441, 443, 445, 447, 449, 451 and 453 to 502 or variant thereof.

5. A polypeptide encoded by a polynucleotide of claim 4.

6. A vector comprising a polynucleotide according to claim 3 or 4.
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7. The vector according to claim 6 wherein the polynucleotide is operably linked to a
promoter.
8. Ahostcell transformed with a vector according to claim 6 or 7.
9. Amethod for isolating a bioactive molecule comprising the steps of:
(a) introducing into a suitable host cell a polynucleotide according to claim 3 or 4 or
a vector according fo claim6 or 7;

(b) culturing the cell under conditions suitable for expression of a polypeptide
encoded by the polYnucIeotide;

(c)  recovering the polypeptide; and

(d)  assaying the recovered polypeptide for biological activity.

10. A bioactive molecule isolated according to the method of claim 9.

11, A method for isolating a bioactive molecule comprising the steps of:

(@) introducing into a suitable host cell a polynucleotide according to claim 3 or 4 or
a vector according to claim 6 or 7;

(b)  culturing the cell under conditions suitable for expression of a polypeptide
encoded by the polynucleotide and for secretion of the polypeptide into the extra cellular medium;

(c)  recovering the polypeptide; and

(d) assaying the recovered polypeptide for biological activity.

12. A bioactive molecule isolated according to the method of claim 11.

13. A method according to claim 9 or 11 wherein the assaying in step (d) comprises an
anti-inflammatory activity assay, a pro-inflammatory activity assay, an anti-microbial activity assay,
an anti-apoptotic activity assay, a cell proliferation activity assay, a cell differentiation assay, a
transcription assay or protein expression assay.

14. A method of screening for a compound that modulates the expression or activity of a
polypeptide according to any one of claims 1, 2 or 5, comprising:

(a) contacting a polypeptide according to claim 1, 2 or 5 or a polynucleotide
according to claim 3 or 4 with a candidate compound under conditions suitable to enable interaction
of the candidate compound to the polypeptide or the polynucleotide; and

(b) assaying for activity of the polypeptide or polynucleotide.

15, The method according to claim 14 wherein the modulation comprises an inhibition of
expression or activity of the polypeptide.
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16.  The method according to claim 14 wherein the modulation comprises an activation or
stimulation of expression or activity of the polypeptide.

17. A method for isolating lactation-associated polynucleotides in a eutherian mammalian
species comprising:
(a) obtaining a biological sample from the eutherian mammalian species, the sample
containing nucleic acid molecules;
(b)  contacting the biological sample with one or more polynucleotides according to claim 3
or4;
() detecting hybridization between nucleic acid molecules in the biological sample and
the one or more polynucleotides; and
(d) isolating the hybridizing nucleic acid molecules.
18.  Alactation-associated polynucleotide isolated according to the method of claim 17.
19. A polypeptide encoded by a polynucleotide of claim 18.
20. A composition comprising a polypeptide according to any one of claims 1, 2, 5 or 19
together with one or more pharmaceutically acceptable carriers, diluents or adjuvants.
21, A composition comprising a polynucleotide according to any one of claims 3, 4 or 18
together with one or more pharmaceutically acceptable carriers, diluents or adjuvants.
22. A composition comprising a bioactive molecule according to claim 10 or 12 together
with one or more pharmaceutically acceptable carriers, diluents or adjuvants.

23. A composition comprising a compound identified by the method of claim 14 together
with one or more pharmaceutically acceptable carriers, diluents or adjuvants.

24. A method for the treatment of a subject in need of treatment an effective amount of a
bioactive molecule according to claim 10 or 12 or a composition according to any one of claims 20
to 23.

DATED this Seventeeth Day of May, 2007
Innovative Dairy Products Pty Ltd
Patent Attorneys for the Applicant
SPRUSON & FERGUSON
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art. '

In assessing whether there is more than one invention claimed, I have given consideration to those features which can
be considered to potentially distinguish the claimed combination of features from the prior art. Where different claims
have different distinguishing features they define different inventions. The mere fact that the polypeptides and
polynucleotides are derived from the same source is not sufficient to meet the criteria for unity of invention.

This International Searching Authority has found that there are different inventions as follows:

1. Claims 1-24 (all in part). It is considered that a polypeptide comprising SEQ ID NO:2 and a polynucleotide
comprising SEQ ID NO:1 comprise a first distinguishing feature.

2. Claims 1-24 (all in part). It is considered that a polypeptide comprising SEQ ID NO:4 and a polynucleotide
comprising SEQ ID NO:3 comprise a second distinguishing feature.

3.-226. Claims 1-24 (all in part). Similarly, it is considered that polypeptides comprising SEQ ID NOs:6-452
(even numbers only) and polynucleotides comprising SEQ ID NOs:5-451 (odd numbers only) comprise third to |
two hundred and twenty-sixth distinguishing features.

227. Claims 4-24 (all in part). It is considered that a polynucleotide comprising SEQ ID NO:453 comprises a two
hundred and twenty-seventh distinguishing feature.

228.-249. Claims 4-24 (all in part). Similarly, it is considered that polynucleotides comprising SEQ ID NOs:454-
475 comprise two hundred and twenty-eighth to two hundred and forty-ninth distinguishing features.

250. Claims 4-24 (all in part). It is considered that polynucleotides comprising a sequence selected from SEQ ID
NOs:476 and 493 comprise a two hundred and fiftieth distinguishing feature.

251. Claims 4-24 (all in part). It is considered that a polynucleotide comprising SEQ ID NO:477 comprises a two
hundred and fifty-first distinguishing feature.

252.-266. Claims 4-24 (all in part). Similarly, it is considered that polynucleotides comprising SEQ ID NOs:478-
492 comprise two hundred and fifty-second to two hundred and sixty-sixth distinguishing features.

267.-275. Claims 4-24 (all in part). Similarly, it is considered that polynucleotides comprising SEQ ID NOs:494-
502 comprise two hundred and sixty-seventh to two hundred and seventy-fifth distinguishing features.

For unity to exist, all the polypeptides of the invention (or the corresponding polynucleotides) must have a common
property or activity and they must also share a significant structural element. The polypeptides and polynucleotides of
the current application are all associated with lactation and are secreted in the milk of the tammar wallaby. Therefore,
whilst all the polypeptides and polynucleotides have a common source, it is not clear that they share a common
property or activity (see for example, Example 7 where a number of different activities are tested). Further, there does:
not seem to be any sequence homology between the polypeptides and there only appears to be sequence homology :
between the polynucleotides having SEQ ID NOs:476 and 493, so that the requirement for a shared significant
structural element is not met. Therefore the claims do not satisfy the requirement of unity of invention a priori.
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