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CLAIMS:

1. A TSG-6-Link Module (LM) multimer, comprising:-

a first TSG-6-LM linked directly or indirectly via a linker to a first
multimerization domain; and

a second TSG-6-LM linked directly or indirectly via a linker to a second
multimerization domain, wherein:

the first and second multimerization domains interact to form a multimer
containing two or more TSG-6 link modules; and

the TSG-6-LM multimer has a binding affinity to hyaluronan (HA) with
an association constant of at least 10’ M.

2. The TSG-6-LM multimer of claim 1, wherein the first and second link
module are the same or different.

3. The TSG-6-LM multimer of claim 1 or claim 2, wherein the link module
comprises the sequence of amino acids set forth in SEQ ID NO: 207, 360,417 or 418 or a
sequence of amino acids comprising at least 85% amino acid sequence identity to the
sequence of amino acids set forth in SEQ ID NO: 207, 360, 417 or 418 that specifically
binds HA.

4. The TSG-6-LM multimer of any of claims 1-3, wherein the TSG-6 link
module is modified to reduce or eliminate binding to heparin.

5. The TSG-6-LM multimer of claim 4, wherein binding to heparin is
reduced at least 1.2-fold, 1.5-fold, 2-fold, 3-fold, 4-fold, 5-fold, 6-fold, 7-fold, 8-fold, 9-
fold, 10-fold, 20-fold, 30-fold, 40-fold, 50-fold, 100-fold or more.

6. The TSG-6-LM multimer of claim 4 or claim 5, wherein the TSG-6 link
module comprises an amino acid replacement at an amino acid position corresponding to
amino acid residue 20, 34, 41, 54, 56, 72 or 84 set forth in SEQ ID NO:360, whereby a
corresponding amino acid residue is identified by alignment to a TSG-6-LM set forth in
SEQ ID NO:360.

7. The TSG-6-LM multimer of claim 6, wherein the amino acid replacement
is to a non-basic amino acid residue selected from among Asp (D), Glu (E), Ser (S), Thr
(T), Asn (N), Gln (Q), Ala (A), Val (V), Ile (I), Leu (L), Met (M), Phe (F), Tyr (Y) and
Trp (W).

8. The TSG-6-LM multimer of any of claims 4-7, wherein the TSG-6 -LM
comprises an amino acid replacement corresponding to amino acid replacement K20A,

K34A or K41A in a TSG-6-LM set forth in SEQ ID NO:360 or the replacement at the
corresponding residue in another TSG-6-LM.

9. The TSG-6-LM multimer of any of claims 4-8, wherein the TSG-6 link
module comprises amino acid replacements corresponding to amino acid replacements
K20A, K34A and K41A in a TSG-6-LM set forth in SEQ ID NO:360 or the replacement
at the corresponding residue in another TSG-6-LM.



266

10. The TSG-6-LM multimer of any of claims 4-9, wherein the link module
comprises the sequence of amino acids set forth in SEQ ID NO:361 or 416 or a sequence
of amino acids comprising at least 85% amino acid sequence identity to the sequence of
amino acids set forth in SEQ ID NO: 361 or 416 that specifically binds HA.

I1. The TSG-6-LM multimer of any of claims 1-10, wherein the
multimerization domain is selected from among an immunoglobulin constant region (Fc),
a leucine zipper, complementary hydrophobic regions, complementary hydrophilic
regions, compatible protein-protein interaction domains, free thiols that forms an
intermolecular disulfide bond between two molecules, and a protuberance-into-cavity and
a compensatory cavity of identical or similar size that form stable multimers.

12.  The TSG-6-LM multimer of any of claims 1-11, wherein the
multimerization domain is an Fc domain or a variant thereof that effects multimerization.

13. The TSG-6-LM multimer of any of claims 1-12, wherein the first and
second polypeptide comprise a TSG-6-LM and an immunoglobulin Fc domain.

14.  The TSG-6-LM multimer of any of claims 1-13, comprising the sequence
of amino acids set forth as amino acids 24-349 of SEQ ID NO: 212 or 215 or a sequence
of amino acids that exhibits at least 85% amino acid sequence identity to amino acids 24-
349 of SEQ ID NO:212 or 215.

15. The TSG-6-LM multimer of any of claims 1-13, wherein the TSG-6-LM
multimer comprises a sequence of amino acids encoded by the sequence of nucleotides
set forth in any of SEQ ID NOS: 211, 214 or 217, or a sequence of nucleotides that
exhibits at least 85% sequence identity to the sequence of nucleotides set forth in any of
SEQ ID NOS: 211, 214 or 217.

16.  The TSG-6-LM multimer of any of claims 1-15 that has a binding affinity
to HA with an association constant (Ka) of at least 1 x 10*M™.

17.  Anucleic acid molecule encoding the TSG-6-LM multimer of any of
claims 1-16, wherein:

the nucleic acid molecule encodes a fusion polypeptide containing a TSG-6-LM
linked directly or indirectly via a linker to a multimerization domain; and

the multimerization domain is a polypeptide that interacts with itself to form a
stable protein-protein interaction, whereby the encoded protein forms a multimer
containing at least two TSG-6 link modules.

18.  The nucleic acid molecule of claim 17, comprising the sequence of
nucleotides set forth in any of SEQ ID NO:211, 214 or 217, or a sequence of nucleotides
that exhibits at least 85% sequence identity to the sequence of nucleotides set forth in any
of SEQ ID NO: 211, 214 or 217.

19. A vector, comprising the nucleic acid molecule of claim 17 or claim 18.

20.  Anisolated cell or cell culture, comprising the nucleic acid molecule of
claim 17 or claim 18.

21. A method of producing a TSG-6—LM multimer, comprising:
introducing the nucleic acid molecule of claim 17 or claim 18 into a cell;
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culturing the cell under conditions whereby the fusion polypeptide is expressed by
the cell; and

recovering the TSG-6-LM multimer.

22. (Amended) A kit or combination, comprising:
the TSG-6-LM multimer of any of claims 1-16; and
an anti-hyaluronan agent.

23. The kit or combination of claim 22, further comprising reagents for
detection of the TSG-6-LM multimer.

24, The kit or combination of claim 22 or claim 23, wherein the anti-
hyaluronan agent is a hyaluronan degrading enzyme or is an agent that inhibits
hyaluronan synthesis.

25. The kit or combination of claim 24, wherein the anti-hyaluronan agent is a
hyaluronan-degrading enzyme.

26. The kit or combination of claim 25, wherein the hyaluronan degrading
enzyme is a hyaluronidase.

27.  The kit or combination of claim 26, wherein the hyaluronan-degrading
enzyme is a PH20 hyaluronidase or truncated form thereof lacking a C-terminal
glycosylphosphatidylinositol (GP1) attachment site or a portion of the GPI attachment
site.

28. The kit or combination of claim 27, wherein the PH20 or truncated form
thereof comprises the sequence of amino acids set forth in any of SEQ ID NOS: 4-9, 47,
48, 150-170 and 183-189 or a sequence of amino acids that exhibits at least 85%
sequence identity to any of SEQ ID NOS: 4-9, 47, 48, 150-170 and 183-189.

29.  The kit or combination of any of claims 22-28, wherein the anti-
hyaluronan agent is a hyaluronan-degrading enzyme that is modified by conjugation to a

polymer.

30. The kit or combination of claim 29, wherein the polymer is PEG and the
hyaluronan degrading enzyme is PEGylated.

31.  Use of the TSG-6-LM multimer of any of claims 1-16 for manufacture of
a composition for predicting efficacy of treatment of a subject for treatment of a tumor
with an anti-hyaluronan agent, comprising:

contacting a tissue or body fluid sample previously obtained from a subject who
has a tumor or cancer with the composition; and

detecting binding of the TSG-6-LM multimer to the sample, thereby determining
the amount of hyaluronan in the sample, wherein if the amount of hyaluronan in the
sample is at or above a predetermined threshold level, selecting the subject for treatment
with an anti-hyaluronan agent.

32. The use of claim 31, wherein the predetermined threshold level is high
HA.
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33. The use of claim 31 or claim 32, wherein:

the predetermined threshold level is at least or above 0.025 pg HA/ml of sample,
0.030 ug/ml 0.035 ug/ml 0.040 pg/ml 0.045 ug/ml 0.050 ug/ml 0.055 pg/ml, 0.060

pg/ﬂll 0.065 pg/llu, 0.070 pg/n‘u 0.08 pg/”r‘u, 0.09 pg/uu 0.1 pg/i’i’h 0.2 ug/ml, 0.3

pg/ml or higher; or

the sample is a tumor tissue sample, and the predetermined threshold is an HA
score of at least +2 (HA™ ) or at least +3 (HA™); or

the sample is a tumor tissue sample, and the predetermined threshold level is at
least a percent HA positive pixels in tumor (cells and stroma) to total stain in tumor tissue
of at least 10%, 10% to 25% or greater than 25%.

34. The use of claim 33, wherein the predetermined threshold level is an HA
score of at least +3 (HA™) (high levels).

35.  Use of the TSG-multimer of any of claims 1-16 for manufacture of a
composition for predicting efficacy of treatment of a subject with an anti-hyaluronan
agent according to a method comprising:

contacting a tissue or body fluid sample previously obtained from a subject who
is or has been treated with the composition; and

detecting binding of the TSG-6-LM multimer to the sample, thereby determining
the amount of hyaluronan in the sample, wherein detection of a decrease in hyaluronan
compared to before treatment with the anti-hyaluronan agent or before the previous dose

of the anti-hyaluronan agent indicates that the treatment is effective.

36. The use of claim 35, wherein the anti-hyaluronan agent is a hyaluronan
degrading enzyme or is an agent that inhibits hyaluronan synthesis.

37. The use of claim 36, wherein the anti-hyaluronan agent is a hyaluronan-
degrading enzyme.

38.  The use of claim 37, wherein the hyaluronan degrading enzyme is a
hyaluronidase.

39.  The use of claim 38, wherein the hyaluronan-degrading enzyme is a PH20

hyaluronidase or truncated form thereof lacking a C-terminal
glycosylphosphatidylinositol (GPI) attachment site or a portion of the GPI attachment
site.

40. The use of claim 39, wherein the PH20 or truncated form thereof
comprises the sequence of amino acids set forth in any of SEQ ID NOS: 4-9, 47, 48, 150-

170 and 183-189 or a sequence of amino acids that exhibits at least 85% sequence
identity to any of SEQ ID NOS: 4-9, 47, 48, 150-170 and 183-189.

41. The use of any of claims 36-40, wherein the anti-hyaluronan agent is a
hyaluronan-degrading enzyme that is modified by conjugation to a polymer.

42. The use of claim 41, wherein the polymer is PEG and the hyaluronan
degrading enzyme is PEGylated.

43.  The use of any of claims 35-42, wherein the subject has a tumor or cancer.
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44.  Use of the TSG-multimer of any of claims 1-16 for manufacture of a
composition for diagnosis of a hyaluronan-associated disease or condition, comprising:

contacting a tissue or body fluid sample previously obtained from a subject with
the TSG-6-LM multimer; and

detecting binding of the TSG-6-LM multimer or a hyaluronan-binding region
thereof that binds to the sample, thereby determining the amount of hyaluronan in the
sample, wherein the subject is diagnosed with a hyaluronan-associated disease or

condition if the amount of hyaluronan is above a predetermined level or above the
hyaluronan level of a reference sample.

45. The use of claim 44, wherein the hyaluronan-associated disease or
condition is a tumor or cancer.

46. The use of claim 44 or claim 45, wherein the predetermined or reference
level is the median level of hyaluronan present in healthy or normal tissue or fluid
samples from a population of control subjects.

47. The use of any of claims 44-46, wherein:
the predetermined threshold level is greater than 0.015 pg HA/ml of sample; or

the sample is a tumor or tissue sample, and the predetermined threshold level is
an HA score of HA™', HA™ or HA™.

48. The use of any of claims 31-47, wherein the TSG-6-LM multimer
comprises a TSG-6 link module (LM) or a sufficient portion thereof that specifically
binds HA.

49. The use of claim 48, wherein the TSG-6-LM multimer is modified to
reduce or eliminate binding to heparin.

50.  The use of claim 49, wherein binding to heparin is reduced at least 1.2-
fold, 1.5-fold, 2-fold, 3-fold, 4-fold, 5-fold, 6-fold, 7-fold, 8-fold, 9-fold, 10-fold, 20-fold,
30-fold, 40-fold, 50-fold, 100-fold or more.

51. (Amended) The use of claim 49 or claim 50, wherein TSG-6-
LMcomprises an amino acid replacement selected from among an amino acid
replacement corresponding to amino acid replacement K20A, K34A and K41A in a TSG-
6-LM set forth in SEQ ID NO:360 or the replacement at the corresponding residue in
another TSG-6-LM.

52. The use of any of claims 31-51, wherein the TSG-6-LM is a multimer
comprising a first HA-binding domain linked directly or indirectly via a linker to a
multimerization domain and a second HA-binding domain linked directly or indirectly
via a linker to a multimerization domain, wherein the first and second multimerization
domains interact to form a multimer containing two or more HA-binding domains.

53.  The use of claim 52, wherein the first and second HA-binding domain is a
TSG-6 link module, a variant thereof or a sufficient portion thereof that specifically binds
to HA.
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54. The use of claim 52 or claim 53, wherein the multimerization domain is
selected from among an immunoglobulin constant region (Fc), a leucine zipper,
complementary hydrophobic regions, complementary hydrophilic regions, compatible
protein-protein interaction domains, free thiols that forms an intermolecular disulfide
bond between two molecules, and a protuberance-into-cavity and a compensatory cavity
of identical or similar size that form stable multimers.

55. The use of any of claims 52-54, wherein the multimerization domain is an
Fc domain or a variant thereof that effects multimerization.

56. The use of any of claims 52-55, wherein the TSG-6 link module and an
immunoglobulin Fc domain comprise a fusion protein (TSG-6-LM-Fc).

57.  The use of claim 56, wherein the TSG-6-LM-Fc has the sequence of
amino acids set forth as amino acids 24-349 of SEQ ID NO: 212 or 215 or a sequence of

amino acids that exhibits at least 85% amino acid sequence identity to amino acids 24-
349 of SEQ ID NO:212 or 215 and specifically binds HA.

58. The use of claim 56 or claim 57, wherein the TSG-6-LM-Fc comprises the
sequence of amino acids encoded by the sequence of nucleotides set forth in any of SEQ
ID NOS: 211, 214 or 217, or a sequence of nucleotides that exhibits at least 85%
sequence identity to the sequence of nucleotides set forth in any of SEQ ID NOS: 211,
214 or 217.

59.  The use of any of claims 31-58, wherein the TSG-6-LM multimer
specifically binds to HA with a binding affinity that has a dissociation constant (Kd) of at
least less than or less than 1 x 107 M.

60.  The use of any of claims 31-59, wherein the TSG-6-LM multimer is
conjugated to a detectable moiety that is detectably labeled or that can be detected.

61. The use of any of claims 31-60, wherein:
the sample is a stromal tissue sample; or

the sample is a fluid sample that is a blood, serum, urine, sweat, semen, saliva,
cerebral spinal fluid, or lymph sample.

62.  The use of any of claims 31-61, wherein the sample is a stromal tissue
sample from a tumor.

63.  The use of any of claims 31-62, wherein the tumor is of a cancer selected
from among breast cancer, pancreatic cancer, ovarian cancer, colon cancer, lung cancer,
non-small cell lung cancer, in situ carcinoma (ISC), squamous cell carcinoma (SCC),
thyroid cancer, cervical cancer, uterine cancer, prostate cancer, testicular cancer, brain
cancer, bladder cancer, stomach cancer, hepatoma, melanoma, glioma, retinoblastoma,
mesothelioma, myeloma, lymphoma, and leukemia.

64. The use of any of claims 31-63, wherein the tumor is of a cancer that is a
late-stage cancer, a metastatic cancer and an undifferentiated cancer.

65. The use of any of claims 31-64, wherein hyaluronan is detected by a solid
phase binding assay by histochemistry, or by in vivo imaging.
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66.  Use of the TSG-6-LM multimer of any of claims 1-16 for manufacture of
a composition for selecting a subject for treatment of a tumor with anti-hyaluronan agent.

67. A pharmaceutical composition comprising the TSG-6-LM multimer of any

PP cemlan
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f claims 1-16 for use in selecting a suvject for treatmeint of a tumor with an anti-

0
hyaluronan agent.

68.  Use of the TSG-6-LM multimer of any of claims 1-16 for manufacture of
a composition for predicting efficacy of treatment of a subject with an anti-hyaluronan
agent.

69. A pharmaceutical composition comprising the TSG-6-LM multimer of any
of claims 1-16 for predicting efficacy of treatment of a subject with an anti-hyaluronan
agent.

70.  The use of any of claims 66-69, wherein the TSG-6-LM-Fc comprises the
sequence of amino acids set forth as amino acids 24-349 of SEQ ID NO:212 or 215, or a
sequence of amino acids that exhibits at least 85% sequence identity to the sequence of
amino acids 24-349 set forth in SEQ ID NO: 212 or 215 and specifically binds HA, or an
HA-binding domain thereof or a sufficient portion thereof to specifically bind to HA.

71. The use of any of claims 66-70 wherein the TSG-6-LM-Fc comprises the
sequence of amino acids encoded by the sequence of nucleotides set forth in any of SEQ
ID NOS: 211, 214 or 217, or a sequence of nucleotides that exhibits at least 85%

sequence identity to the sequence of nucleotides set forth in any of SEQ ID NOS: 211,
214 or 217.

72. The use of any of claims 66-70, wherein the anti-hyaluronan agent is a
hyaluronan degrading enzyme or is an agent that inhibits hyaluronan synthesis.

73. The use of claim 72, wherein the anti-hyaluronan agent is a hyaluronan-
degrading enzyme.
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CLAIMS:

i. A TSG-6-LM multimer, comprising:

a first polypeptide containing a TSG-6 link module linked directly or indirectly via a link
first multimerization domain; and

a second polypeptide containing a 'TSG-6 link module linked directly or indirectly vig/a linker to

a second multimerization domain, wherein:

the first and second multimerization domains interact to form a multimey containing two
or more TSG-6 link modules;

the first and second polypeptide do not comprise the full-length sagénce of TSG-6; and

: ihe T8G-6 multimer has a binding affinity to hyaluronan (HA) ;m‘m an agsociation
7 -1
constant of at least 10" M™. /

2. The TSG-6-LM multimer of claim 1, wherein the link mod
of the first polypeptide and the second polypeptide.

tle is the only TSG-6 portion

3. The TSG-6 multimer of claim 1 or claim 2, wherein t}
the same or different.

> first and second link module are

4. The T8G-6 multimer of any of claims 1-3, wher
sequence of amino acids set forth in SEQ 1D NO: 207, 360, 41
comprising at least 85% amino acid sequence identity to the,
NQ: 207,360, 417 or 418 that specifically binds HA.

n the link module comprises the
or 418 or a sequence of amino acids
equence of amino acids set forth in SEQ ID

5. The TSG-6 multimer of any of claims ¥4, wherein the TSG-6 link tnodule is modified to
reduce or eliminate binding to heparin.

6. The TSG-6 multimer of claim 5, wherein binding to heparin is reduced af least 1.2-fold,
1.5-fold, 2-fold, 3-fold, 4-fold, 5-fold, 6-fold, 7,old, 8-fold, 9-fold, 10-fold, 20-fold, 30-fold, 40-fold, 50-
fold, 100-fold or more.

7. The TSG-6 multimer of ¢ A 5 or claim 6, wherein the TSG-6 link module comprises an
amino acid replacement at an amino acigposition corresponding to amino acid residue 20, 34, 41,54, 56,
72 or 84 set forth in SEQ 1D NO:360, whereby a corresponding amino acid residue is identified by

alignment to a TSG-6-LM set forth i SEQ 1D NO:360.

8. The TSG-6 multifner of claim 7 , wherein the amino acid repiaa:&:gnent is {0 a non-basic
amino acid residue selected frg 6 among Asp (D), Glu (E), Ser (8), Thr (1), Asn (), Gln (Q), Ala (A),
Val (V), lle (T}, Leu (L}, MetAM}, Phe (F}, Tyr (Y) and Trp (W).

9. The TSGA multimer of any of claims 5-8, wherein the TSG-6 link module comprises an
amino acid replacemeny/corresponding to amino acid replacement K20A, K34A or K41A in a TSG-6-1LM
set forth in SEQ 1D '[;Ji’{?:?iﬁ(% or the replacement at the corresponding residue in another T8G-6-LM.

/

10. The TSG-6 multimer of any of claims 5-9, wherein the TSG-6 link module comprises
amino acid replgtements corresponding to amine acid replacements K20A, K34A and K41A in a TSG-6-
LM set forth i SEQ 1D NO:360 or the replacement at the corresponding residue in another TSG-6-LM.

;% The TSG-6 multimer of any of claims 5-10, wherein the link module comprises the
sequencg/of amino acids set forth in SEQ 1D NO:361 or 416 or a sequence of amino acids comprising at
least 5% amino acid sequence identity to the sequence of amino acids set forth in SEQ ID NO: 361 or
416 fhat specifically binds HA.

/
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£
12. The TSG-6 multimer of any of claims 1-11, wherein the multimerization domain is
selected from among an immunoglobulin constant region (Fc), a leucine zipper, complementary

‘hydrophobic regions, complementary hydrophilic regions, compatible protein-protein interaction
domains, free thiols that forms an intermolecular disulfide bond between two molecules, and a
protuberance-into-cavity and a compensatory cavity of identical or similar size that form stable
multimers.

13, The TSG-6 multimer of any of claims 1-12, wherein the multimerization don
domain or a varianl thereof that effects multimerization.

inis an Fe

14. The TSG-6 muitimer of any of claims 1-13, wherein the first and second/polypeptide
comprise a TSG-6 link module and an immunoglobulin Fe domain.

I5. The TSG-6 multimer of any of claims 1-14, comprising the sequelyzé of amino acids set
forth as amino acids 24-349 of SEQ 1D NO: 212 or 215 or a sequence of amino agids that exhibits at least
85% amino acid sequence identity to ainino acids 24-349 of SEQ 1D NO:212 9/2/1‘3

- 16. The TSG-6 multimer of any of claims 1-14, wherein the TS@-6 multimer comprises a
sequence of amino acids encoded by the sequence of nucleotides set forth i any of SEQ ID NOS: 211,
214 or 217, or a sequence of nucleotides that exhibits at least 85% sequefice identity to the sequence of
nucleotides set forth in any of SEQ 1D NOS: 211, 214 or 217.

17. The TSG-6 multimer of any of claims 1-16 that hag'a binding affinity to HA with an
association constant (Ka) of at least 1 x 10°M™

18. A nucleic acid molecule encoding the TSG-6 ghultimer of any of claims 1-17, wherein:

the nucleic acid molecule encodes a fusion polypeptide containing a TSG-6 link module linked
directly or indirectly via a linker to a muldtimerization doyfain; and

the multimerization domain is a polypeptide that interacts with itself to form a stable protein-
protein interaction, whereby the encoded protein forsis a multimer containing at least two TSG-6 link
modules. .

19. The nucleic acid molecule of glaim 18, comprising the sequence of nucleotides set forth
in any of SEQ ID NO:211, 214 or 217, or a gequence of nucleotides that exhibits at least 85% sequence
identity to the sequence of nucleotides selforth in any of SEQ 1D NO: 211, 214 or 217.

20. A vector, comprising the nucleic acid molecule of claim 18 or 19.
21. An isolated cell or gell culture, comprising the nucleic acid molecule of claim 18 or 19.
22. A method of pyéducing a TSG-6 multimer, comprising: ~ «

introducing the nuclefc acid molecule of claim 18 or claim 19 into a cell;

culturing the cell phder conditions whereby the fusion polypeptide is expressed by the cell; and

recovering the I'SG-6 multimer.

25. The kit or combination of claim 23 or claim 24, wherein the anti-hyaluronan agent is a
hyafuronan degrading enzyme or is an agent that inhibits hyaluronan synthesis.
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26. The kit or combination of claim 25, wherein the anti-hyaluronan agent is a hyaluronan- /
degrading enzyme.

21. The kit or combination of claim 26, wherein the hyaluronan degrading enzyme is a
hyaluronidase.

28. The kit or combination of claim 27, wherein the hyaluronan-degrading enzyme §
PH20 hyaluronidase or truncated form thereof to an:'kmg C-terminal glycosylphosphatidylinggitol (GPT)
attachment site or a portion of the GP1 attachment site.

29, The kit or combination of claim 28, wherein the PH20 or truncated form (Hereof
comprises the sequence of amino acids set forth inany of SEQ 1D NOS: 4-9, 47,48, 150170 and 183-
189 or a sequence of amino acids that exhibits at lﬁa,si 85% sequence tdentity to auy of SEQ 112 NOS: 4-9,
47,48, 150-170 and 183-189.

30. The kit or combination of any of claims 23-29, wherein the ar_lti;lffyaluronan agent is a
}eya,'in.u"onamdegmding enzyme that is modified by conjugation to a polymer. /

31 “he kit or combination of claim 30, wherein the polyimer ;/i'{l G and the hyaluronan
degrading r:nzyme is PEGylated.

32. A method for selecting a subject for treatment of a tumdr with an anti-hyaluronan agent,

comprising: /
contacting a tissue or body {luid sample previously obtaiged from a subject who has a tumor or

cancer with a hyaluronan binding protein (HABP) molecule, whérein the HABP has not been prepared
from or isolated {rom animnal cartilage; and

detecting binding of the liyaluronan binding prote to the sample, thereby determining the
amount of hyaluronan in the sample, wherein if the amoyfit of hyaluronan in the sample is at or above a
predetermined threshold level, selecting the subject fopAreatment with an anti-hyaluronan agent.

/
33, The method of any of claim 32, wherein the pr meienmmd threshold level is high HA.

34, The method of ¢laim 32 or clay 33, wherein:

the predetermined threshold level is At least or above 0.025 pg HA/ml (f sample, 0.030 pg/mi,
0.035 pg/nl, 0.040 pg/ml, 0.045 pg/ml, 0.050 pg/ml, 0.055 pig_/m,% 0.060 pg/md, 0.065 pg/mi, 0.070
pg/mi, 0.08 pg/ml, 0.09 pg/ml. 0.1 p,g/n I, 0.2 pg/ml, 0.3 pg/ml or higher; or

the sample is a tumor tissue /%uupie, and the predetermined threshold is an HA score of at least
+2 (HA") or at least +3 (HA™); or

L

the sample is a fumor tiggue sample, and the predetermined threshold levél is at least a percent
HA p(mtwe pixels in tomor (z:yélls and stmma) to total ctam in tumor tissue of at Jeast 10%, 10% to 25%
or greater than 25%. /

as. The method of claiin 34, wherein the predetermined threshold level is an BA score of at
Jeast +3 (HA™) {hwhi “vels).

36, A 1}{91 hod for predicting efficacy of treatment of a subject with an anti-hyaluronan agent,
comprising:

confarﬁﬂ/g a tissue or body fluid sample previously obtained froin a subject who is or has been
treated wi%\fﬁ anti-hyaluronan agent with a hyaluronan binding protein (HABP) molecule, wherein the
HABP hagnot been prepared from or isolated from animal cartilage;

%&iecting binding of the hyaluronan binding protein to the samp e, thereby determining the
amoyft of hyaluronan in the sample, wherein detection of a decrease in hyaluronan compared to before

/

/

/
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treatient with anti-hyaluronan agent or the last dose of anti-hyaluronan agent indicates that the treatmex»/
is effective.

g - - - - . . . /
37 The method of claim 36, wherein the anti-hyaluronan agent is a hyaluronan degradifg
enzyine or is an agent that inhibits hyaluronan synthesis.
38. I'he method of claim 37, wherein the anti-hyaluronan agent is a hyaluronan-degrading
enzyme. y
/
39, The method of claim 38, wherein the hyaluronan degrading enzyme is a {yaluronidase.
40. - The method of claim 39, wherein the hyaluronan-degrading enzyme is o PHZ0

hyaluronidase or truncated form thereof lacking a Cmtermi.nal‘glycosylplmsphatidyli1},@@tol (GPhH
attachment site or a portion of the GPI attachment site.

41. The method of claiin 40, wherein the PH20 or truncated form thgreof comprises the
sequence of amino acids set forth in any of SEQ 1D NOS: 4-9, 47, 48, 150»57941‘;& 183-189 or a sequence
of amino acids that exhibits at least 85% sequence identity to any of SEQ Iy\ S:4-9,47, 48, 150-170

A

and 183-189.

42. The method of any of claimns 37-41, wherein the anti-hyaluronan agent is a hyaluronan-
degrading enzyme that is modified by conjugation to a polymer.

43, The method of claim 42, wherein the polymer is PEG and the hyaluronan degrading
enzyme is PEGylated. /

44. The method of any of claims 36-43, wherein the subject has a tumor or cancer.

45. The method of any of claims 32-44, wheredn the HABP comprises a link module.

46. The method of claim 45, wherein the ligk module or modules is the only HABP portion
of the molecule.

47. The method of any of claims 32-46, wherein the HABP comprises a link module selected
from among CO44, LY VE-L, HAPLN/link protein, HAPLNZ, HAPLN3, HAPLNA4, aggrecan, versican,
neurocan, brevican, phosphacan, TSG-6, Stabfin-1, Stabilin-2, CAB61358 and KIA0527 or a portion
thereof comprising the link module or a sufficient portion of a link module to bind HA.

43. A method of (‘iiagnosiy‘f;l hyaluronan-associated disease or condition, comprising:

contacting a tissue or body flgdd sample previously obtained from a subject with TSG-6 ora
hyaluronan binding region thereof; #nd

detecting binding of the I/‘w(ﬁ or a hyaluronan-binding region thereof that binds to the sample,
thereby determining the amoupt of hyaluronan in the sample, wherein the subject is diagnosed with a
hyaluronan-associated diseagé or condition if the amount of hyaluronan is above a predetermined level or
above the hyaluronan 163‘&/‘7 of a reference sample.

49, The 311%&'}{){1 of claitm 48, wherein the hyaluronan-associated disease or condition is a
furor Or cancer, / ‘
54, The method of claim 48 or claim 49, wherein the predetermined or reference level is the

median level of Myaluronan present in healthy or normal tissue or {luid samples from a population of
control Stébj@i;‘,im

51, The method of any of claims 48-50, wherein:

fhe predetermined threshold level is greater than 0.015 pg HA/m! of sample; or

/' the sample is a tumor or tissue sample, and the predetermined threshold level is an HA score of
A 4 - +3
"HAY or HA™.




52. The method of any of claims 32-51, wherein the HABP or TSG-6 comprises a T8G-6
link module (EM) or & sufficient portion thereof that specifically binds HA. /

53. The method of any of claims 52, wherein the TSG-6 link module is modified to reduge or
eliminate binding to heparin.

54. The method of daxm 3, wherein binding to heparin is reduced at least 1.2-fold,/A1.5-fold,
2-fold, 3-fold, 4-fold, 5-fold, 6-fold, 1‘0 d, &-fold, 9-fold, 10-fold, 20-Told, 30-fold, 40-fold, 50-fold,
}f,}Omﬁ)ld or more. 7

55. The method of claimn 53 or claim 54, wherein TSG-6 link module (,()H!{‘J!,Zﬁ an amino

acid replacement selecled from dmong an amino acid replacemsent corresponding to amjiho aud
replacement K20A, K34A and K41A in a TSG-6-LM set forth in SEQ 1D NG:360 o, eplacement at
the corresponding residue in another T'SG-6-LM.

jomy
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56. The method of any of claims 32-55, wherein the HABP or TSG,6 is a multimer
comprising.a {irst HA-binding domain linked directly or indirectly via a iiiykcg/n a multimerization
domain and a second HA-binding domain linked directly or indirectly via a }ifnku o a multimerization
domain, wherein the first and second multimetization domains interact to form a muliimer containing two
or more HA-binding domains.

~ 5T The method of claim 56, wherein the first and second/HA-binding domain is a 1T8G-6
link module, a variant thereof or a sufficient portion thereof that sp etifically binds to HA.

58. The method of claim 56 or claim 57, wherein ih@/muit.imerizati(.m domain is selected
from among an inununoglobulin constant region (Fe), a leucing zipper, complementary hydrophobic
regions, complementary hydrophilic regions, compatible protein-protein interaction domains, free thiolg
that forms an intermolecular disulfide bond between two pfolecules, and a protuberance-into-cavity and a
compensatory cavity of identical or similar size that for stable multimers.

59. The method of any of claims 56-58, ¥fherein the multimerization domain is an Fe domain
or a variant thereof that effects multimerization.

60. The method of any of claims 56259, wherein the HABP is a fusion protein that contains a
T8G-6 link module and an immunoglobulin B¢ domain.

61. The method of claim 60 , Wherein the TSG-6-LM-Fc has the sequence of amino acids set
forth as amino acids 24-349 of SEQ 1D NO: 212 or 215 or a sequence of amino acids that exhibits at least
85% amino acid sequence identity to gihino acids 24-349 of SEQ 1D NO:212 or 215 and specifically
binds HA.

62. The method of cldim 60 or claim 61, wherein the TSG-6-LM-Fc somprises the sequence
of amino acids encoded by the gequence of nucleotides set forth in any of SEQ ID NOS: 211, 214 0r 217,
or a sequence of nucleotides |

1t exhibits at least 85% sequence identity to the sequence of nucleotides set
forth in any of SEQ 1D NOS: 211, 214 or 217.

63, he e } 10d of any of claims 32-62, wherein the HABP or TSG-6 specifically binds to
HA with 4 b%ndgzxg a,,{./!m y that as a dissociation constant (X.d) of at least less than or less than 1 x {07
M. // .

6. Fhe method of avy of claims 32-63 , wherein the HABP or TSG-6 is conjugated to a
detectable mojgty that is defectably labeled or that can be detected.

6:5.// The method of any of claims 32-64, wherein:
}z}{e sample is a stromal tissue sample; or

the sample is a fluid sample that is a blood, serum, urine, sweat, semen, saliva, cerebral spinal
iiui/l/ or lymph sample
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66. The method of any of claims 32-65, wherein the sampie is a stromal tissue sample from a
fumor.
67. The method of any of claims 32-66, wherein the tumor is of a cancer selected from

among breast cancer, pancrealic cancer, ovarian cancer, colon cancer, lung cancer, non-small cell Iuhig
cancer, in situ carcinoma (I1SC), squamous cell carcinoma (SCC), thyroid cancer, Cervicai cancer,/uierine
cancer, prostate cancer, testicular cancer, brain cancer, bladder cancer, stomach cancer, hepatmxé:
melanoma, glioma, retinoblastoma, mesothelioma, myyeloma, tymphoma, and lenkemia.

68, The method of any of claims 32-67, wherein the tumor is of a cancer (hat }6 a laje-stage
cancer, a metastatic cancer and an undifferentiated cancer.

/

69. The method of any of claims 32-68, wherein hyaluronan is detected 4ﬂ solid phase
binding assay by histochemistry | or by in vivo imaging. :

70. Use of a hyaloronan binding protein (ITABP) for manufacture ;Yl/ a composition for
selecting a subject for reatiment of a tumor with anti-hyaluronan agent, wher §)fﬁ

the HABP comprises a link module or modules or a G1 domain; a}y({

the HABP has not been prepared or isolated from animal cartilade.

71. A pharmaceutical composition comprising a hyaluro

‘ n binding protein (HABP) for use
in selecting a subject for treatment of a tumor with an anti-hyaluros

n agent, wherein:

rd
the HABP comprises a link module or modules or a Gl domain; and
s

the HABP has not been prepared or isolated from anipal cartilage.

72. - Use of a hyaluronan binding protein (HABP) for manufacture of a composition for
predicting efficacy of treatment of a subject with an an/bya!uronan agent, wherein:

the HABP comprises a link module or moda.&/i)zs ora Gl domain; and
the HABP has not beeh prepared or isolatgd from animal cartilage,

73. A pharmaceutical {;‘OI‘{)})O itionLomprising a hyaluronan binding protein (HABP) for
predicting efficacy of treatment of a subject with an anti-hyaluronan agent, wherein:

or modules or a Gl domain; and

the HABP comprises a link ms_;y 3
d

the HABP has not been prepargd or isolated from animal cartilage.

74. Use of an anti-hyalytonan agent for manufacture of a medicament for treatment of a
hryaluronan-associated disease or gondition in a subject selected for treatment based on the level or
amount of hyaluronan (HA) iu }/@amplP from the subject as detected with a hyaturonan binding protein

{HABP), wherein:

the subiect sel ec‘éf*d/im treatment exhibits a Jevel or amount of hyaluronan (HA) in the sample
(irat is at or above a pr ed;/,emuned level; :

jule or modules or a Gl domain; and
the HABP fas not besn prepared or ed from animal cartilage.

75. A pharmaceutical composition compyrising an anti-hyaluronan agent for use in treatinent
of a hyalurongn-associated disease or condition in a subject selected for treatment based on the level or
amount of Jryaluronan (HA) in a sample [rom the subject as detected with a hyaluronan binding protein
(HABP), Avherein:

/ the subject selected for treatment exhibits a fevel or amount of hyaluronan (HA) in the sample
lhat/fs at or above a predetermined level;
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the HABP comprises a link module or modules or a G1 domain; and

the HABP has not been prepared or isolated from animal cartilage.

76. The use of claim 74 or pharmaceutical composition of claim 75, wherein the subject j
subject previously selected for treatinent based on the level or amount of hyaluronan in a sample fr
subject.

77. The use or pharmaceutical composition of any of claims 74-76, wherein the sapple from
the subject contains high HA.

78. The use or pharmaceutical composition of any of claims 74-77, wherein:
()/S;Jg HA/ml of

the predetermined level or amount of HA in the sample is at least or-above 0./
samiple, 0.030 pg/ml, 0.035 pg/ml, 0.040 pg/ml, 0.045 pg/inl, 0.050 pg/ml, 0.055 pg/ml, 0.060 pg/ml,
0.065 pg/ml, 0.070 pg/ml, 0.08 pg/ml, 0.09 pg/ml. 0.1 pg/ml, 0.2 pg/ml, 0.3 pg/mt or higher; or

the sample is a tumor tissue sample, and the predetermined level is an KA score of at least +2
A" i +3
(HA") or at least +3 (HA™); or

the sample is a tumor tissue sample, and the predetermined level g at least a percent HA positive
pixels in tumor (cells and stroma) to total stain in tumor tissue of at leasy'10%, 10% to 25% or greater
than 25%.

79. The use or pharmaceutical composition of claim 78, wherein the predetermined threshold
level is an HA score of at least +3 (HA™) (high levels).

0. The use or pharmaceutical composition of any of clairs 74-79, wherein the hyaluronan-
associated disease or condition is a tumor or a cancer.

81. The use or pharmaceutical composition 4f any of claims 70-80, wherein the HABP
comprises a TSG-6 link module (LM), a variant thereof or a sufficient portion thereof that binds HA.

82. The use or pharmaceutical compogition of claim 81, Whex(‘m the TSG-6 link module is
modified to reduce or eliminate binding to hepagi.

83. The use or pharmaceutical cofnposition of claim 81 or claim 82, wherein the TSG-6-LM
is provided as a multimer comprising:

a first polypeptide containing ¢/1'SG-6 link module linked directly or indirectly via a linker to a
multimerization domain; and

a SF‘C()Ild polypoptlde cory ining a T'SG-6 link module linked directly or indirectly via a linker to

“

84. TheAise or pharmaceutical composition of any of claims 70-83, wherein the HABP is a
TSG-6-LM-Te thaf(u)mpr ises the sequence of amino acids set forth as amino acids 24-349 of SEQ 1D
NO:211 or 215, /br a sequence of amino acids that exhibits at least 85%, sequence identity to the sequence
of amino acids 24-349 set forth in SEQ 1D NO: 212 or 215 and specifically binds HA, or an HA-binding

Fe co .xpuseq the sequence o[ amino auds encoded by the sequence of nubleotldeq set forth in cmy 0[ SEQ
ID WOS: 211, 214 or 217, or a sequence of nucleotides that exhibits at least 85% sequence identity to the
sefuence of nucleotides set forth in any of SEQ ID NOS: 211, 214 or 217.
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86 I'he use or pharmaceutical composition of any of claims 70-84, wherein the anti-
hyaluronan agent is a hyaluronan degrading enzyme or is an agent that inhibits hyalu

87. The nse of pharmaceutical composition of claim 86, wherein the anti-hyaluronan ag
a hyaluronan-degrading enzyme.




