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Claims

2- 1. A modified PH20 polypeptide, comprising one or more amino acid replacements in an unmodified PH20 polypeptide,

wherein:

the unmodified PH20 polypeptide consists of the sequence of amino acids set forth in SEQ ID NO: 3; 7 or 32-66 the
modified PH20 polypeptide exhibits increased hyaluronidase activity that is at least 120% of the hyaluronidase activity
compared to the unmodified PH20 polypeptide not containing the amino acid replacement(s);

the amino acid replacement is at a position corresponding to a position selected from among 1, 12, 15, 24, 26, 27, 29,
30, 31, 32, 33, 37, 39, 46, 48, 52, 58, 63, 67, 68, 69, 70, 71, 72, 73, 74, 75, 84, 86, 87, 92, 93, 94, 97, 118, 120, 127,
131, 135, 141, 142, 147, 148, 150, 151, 152, 155, 156, 163, 164, 165, 166, 169,170, 174, 198, 206, 209, 212, 213,
215, 219, 233, 234, 236, 238, 247, 257, 259, 260, 261, 263, 269, 271, 272, 276, 277, 278, 282, 291, 293, 305, 308,
309, 310, 313, 315, 317, 318, 320, 324, 325, 326, 328, 347, 353, 359, 371, 377, 380, 389, 392, 395, 399, 405, 407,
409, 410, 418, 419, 421, 425, 431,433, 436, 437, 438, 439, 440, 441, 442, 443, 445, 446 and 447 with reference to
amino acid positions set forth in SEQ ID NO:3, wherein corresponding amino acid positions are identified by alignment
of the PH20 polypeptide with the polypeptide having the sequence of amino acids set forth in SEQ ID NO:3, with the
proviso that if the modified PH20 polypeptide includes only a single amino acid replacement, the replacement does not
correspond to amino acid replacement N219A with reference to amino acid positions set forth in SEQ ID NO:3; and
the modified PH20 polypeptide comprises up to 10 amino acid replacement(s) compared to the unmodified PH20
polypeptide not containing the replacement(s);

Fhe-medified PH20-polypeptide-ef-elaim-1; wherein the amino acid replacement is selected from among:

histidine (H) at a position corresponding to position 1; Q at a position corresponding to position 1; V at a position
corresponding to position 15; E at a position corresponding to position 24; H at a position corresponding to position 24; K at
a position corresponding to position 27; R at a position corresponding to position 27; E at a position corresponding to position
29; | at a position corresponding to position 29; L at a position corresponding to position 29; M at a position corresponding
to position 29; P at a position corresponding to position 29; S at a position corresponding to position 29; V at a position
corresponding to position 29; G at a position corresponding to position 30; H at a position corresponding to position 30; K at
a position corresponding to position 30; M at a position corresponding to position 30; R at a position corresponding to position
30; S at a position corresponding to position 30; A at a position corresponding to position 31; C at a position corresponding
to position 31; H at a position corresponding to position 31; | at a position corresponding to position 31; K at a position
corresponding to position 31; L at a position corresponding to position 31; P at a position corresponding to position 31; R at
a position corresponding to position 31; S at a position corresponding to position 31; T at a position corresponding to position
31; V at a position corresponding to position 31; F at a position corresponding to position 32; G at a position corresponding
to position 32; H at a position corresponding to position 32; Wat a position corresponding to position 33; F at a position
corresponding to position 37; N at a position corresponding to position 39; T at a position corresponding to position 39; F-at

a-position-correspending-to-pesition48; H at a position corresponding to position 48; N at a position corresponding to position
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48; W at a position corresponding to position 63; V at a position corresponding to position 67; A at a position corresponding
to position 69; C at a position corresponding to position 69; F at a position corresponding to position 69; G at a position
corresponding to position 69; | at a position corresponding to position 69; L at a position corresponding to position 69; M at
a position corresponding to position 69; P-at-a-pesition-correspondingto-pesition-69; R at a position corresponding to position
69; W at a position corresponding to position 69; Y at a position corresponding to position 69; R at a position corresponding
to position 71; S at a position corresponding to position 71; M at a position corresponding to position 72; Q at a position
corresponding to position 72; H at a position corresponding to position 73; L at a position corresponding to position 73; W at
a position corresponding to position 73; F at a position corresponding to position 75; L at a position corresponding to position
75; R at a position corresponding to position 75; T at a position corresponding to position 75; C at a position corresponding
to position 87; T at a position corresponding to position 87; Y at a position corresponding to position 87; C at a position
corresponding to position 92; | at a position corresponding to position 93; L at a position corresponding to position 93; R-at
a-position-correspondingto-pesition-93; T at a position corresponding to position 93; R at a position corresponding to position
94; Q at a position corresponding to position 118; F at a position corresponding to position 120; V at a position corresponding
to position 120; Y at a position corresponding to position 120; D at a position corresponding to position 135; G at a position
corresponding to position 135; R at a position corresponding to position 135; H at a position corresponding to position 141;
Y at a position corresponding to position 141; R at a position corresponding to position 147; V at a position corresponding
to position 147; K at a position corresponding to position 148; G at a position corresponding to position 150; K at a position
corresponding to position 151; L at a position corresponding to position 151; M at a position corresponding to position 151;
Q at a position corresponding to position 151; R at a position corresponding to position 151; R at a position corresponding
to position 152; G at a position corresponding to position 155; K at a position corresponding to position 155; D at a position
corresponding to position 156; A at a position corresponding to position 163; E at a position corresponding to position 163;
K at a position corresponding to position 163; R at a position corresponding to position 163; M at a position corresponding
to position 164; D at a position corresponding to position 165; N at a position corresponding to position 165; R at a position
corresponding to position 170; D at a position corresponding to position 198; N at a position corresponding to position 212;
M at a position corresponding to position 215; Sat a position corresponding to position 219; K at a position corresponding to
position 233; R at a position corresponding to position 233; R at a position corresponding to position 236; | at a position
corresponding to position 247; T at a position corresponding to position 257; P at a position corresponding to position 259;
Y at a position corresponding to position 260; K at a position corresponding to position 263; R at a position corresponding
to position 263; A-at-a-pesition-corresponding-to-pesition-269; L at a position corresponding to position 271; M at a position
corresponding to position 271; T-at-a-pesition-corresponding-to-pesition-272; D at a position corresponding to position 276;
S at a position corresponding to position 276; Y at a position corresponding to position 276; H at a position corresponding
to position 278; K at a position corresponding to position 278; N at a position corresponding to position 278; R at a position
corresponding to position 278; S-at-a-pesition-corresponding-to-pesition-278; T at a position corresponding to position 278;
Y at a position corresponding to position 278; M at a position corresponding to position 282; A-at-a-pesitior-cerresponding
to-pesition293: C at a position corresponding to position 293; F at a position corresponding to position 293; M at a position
corresponding to position 293; P at a position corresponding to position 293; Q at a position corresponding to position 293;
V at a position corresponding to position 293; E at a position corresponding to position 305; G at a position corresponding
to position 308; N at a position corresponding to position 308; K at a position corresponding to position 313; R at a position
corresponding to position 313; H at a position corresponding to position 320; K at a position corresponding to position 320;
Rat a position corresponding to position 320; R at a position corresponding to position 324; A at a position corresponding to
position 325; D at a position corresponding to position 325; E at a position corresponding to position 325; G at a position
corresponding to position 325; H at a position corresponding to position 325; K at a position corresponding to position 325;
M at a position corresponding to position 325; N at a position corresponding to position 325; Q at a position corresponding
to position 325; S at a position corresponding to position 325; V at a position corresponding to position 326; | at a position
corresponding to position 328; K at a position corresponding to position 328; L at a position corresponding to position 328;
S at a position corresponding to position 328; Y at a position corresponding to position 328; V at a position corresponding
to position 353; T at a position corresponding to position 359; R at a position corresponding to position 371; Pat a position
corresponding to position 377; T at a position corresponding to position 377; W at a position corresponding to position 380;
Y at a position corresponding to position 380; K at a position corresponding to position 389; M at a position corresponding
to position 392; R at a position corresponding to position 395; G-at-a-pesition-corresponding-to-position-405: A at a position
corresponding to position 409; Q at a position corresponding to position 409; T at a position corresponding to position 410;
P at a position corresponding to position 418; K at a position corresponding to position 425; K at a position corresponding
to position 436; | at a position corresponding to position 437; M at a position corresponding to position 437; T at a position
corresponding to position 438; F at a position corresponding to position 441; R at a position corresponding to position 442;
A at a position corresponding to position 446; D at a position corresponding to position 447; N at a position corresponding
to position 447; and/or with Q at a position corresponding to position 447, with reference to amino acid positions set forth in
SEQ ID NO:3.
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3: 2. A modified PH20 polypeptide, comprising one or more amino acid replacements in an unmodified PH20 polypeptide,
wherein:

the unmodified PH20 polypeptide consists of the sequence of amino acids set forth in SEQ ID NO: 3; 7 or 32-66 the
modified PH20 polypeptide exhibits increased hyaluronidase activity that is at least 120% of the hyaluronidase activity
compared to the unmodified PH20 polypeptide not containing the amino acid replacement(s);

the amino acid replacement is at a position corresponding to a position selected from among 1, 12, 15, 24, 26, 27, 29,
30, 31, 32, 33, 37, 39, 46, 48, 52, 58, 63, 67, 68, 69, 70, 71, 72, 73, 74, 75, 84, 86, 87, 92, 93, 94, 97, 118, 120, 127,
131, 135, 141, 142, 147, 148, 150, 151, 152, 155, 156, 163, 164, 165, 166, 169,170, 174, 198, 206, 209, 212, 213,
215, 219, 233, 234, 236, 238, 247, 257, 259, 260, 261, 263, 269, 271, 272, 276, 277, 278, 282, 291, 293, 305, 308,
309, 310, 313, 315, 317, 318, 320, 324, 325, 326, 328, 347, 353, 359, 371, 377, 380, 389, 392, 395, 399, 405, 407,
409, 410, 418, 419, 421, 425, 431,433, 436, 437, 438, 439, 440, 441, 442, 443, 445, 446 and 447 with reference to
amino acid positions set forth in SEQ ID NO:3, wherein corresponding amino acid positions are identified by alignment
of the PH20 polypeptide with the polypeptide having the sequence of amino acids set forth in SEQ ID NO:3, with the
proviso that if the modified PH20 polypeptide includes only a single amino acid replacement, the replacement does not
correspond to amino acid replacement N219A with reference to amino acid positions set forth in SEQ ID NO:3; and
the modified PH20 polypeptide comprises up to 10 amino acid replacement(s) compared to the unmodified PH20
polypeptide not containing the replacement(s);

A—modifiedPH20-pelypeptide—of ¢claim—1; wherein the amino acid replacement is selected from among E at a position
corresponding to position 12; E at a position corresponding to position 26; K at a position corresponding to position 26; R at a
position corresponding to position 46; Q at a position corresponding to position 52; Q at a position corresponding to position 58;
H at a position corresponding to position 68; Q at a position corresponding to position 68; A at a position corresponding to position
70; C at a position corresponding to position 70; F at a position corresponding to position 70; G at a position corresponding to
position 70; H at a position corresponding to position 70; K at a position corresponding to position 70; L at a position corresponding
to position 70; N-at-a-pesition—corresponding-to—pesition—70; P at a position corresponding to position 70; R at a position
corresponding to position 70; S at a position corresponding to position 70; T at a position corresponding to position 70; A-at-a
position-corresponding-to-pesition74; C at a position corresponding to position 74; G at a position corresponding to position 74;
N at a position corresponding to position 74; P at a position corresponding to position 74; R at a position corresponding to position
74; S at a position corresponding to position 74; V at a position corresponding to position 74; W at a position corresponding to
position 74; G at a position corresponding to position 84; R at a position corresponding to position 84; G at a position
corresponding to position 97; H at a position corresponding to position 127; N at a position corresponding to position 127; G ata
position corresponding to position 131; V at a position corresponding to position 131; R at a position corresponding to position
142; A at a position corresponding to position 166; F at a position corresponding to position 166; H at a position corresponding
to position 166; L at a position corresponding to position 166; R at a position corresponding to position 166; Y at a position
corresponding to position 166; K-at-a-pesition-cerresponding-to-pesition174: K at a position corresponding to position 206; M at
a position corresponding to position 213; N at a position corresponding to position 213; Sat a position corresponding to position
238; N at a position corresponding to position 261; R-ata-pesitior-cerrespending-te-pesition277-T at a position corresponding
to position 277; L-at-a-pesition-correspending-to—pesition-369; N at a position corresponding to position 309; Q at a position
corresponding to position 309; R at a position corresponding to position 309; T at a position corresponding to position 309; A at
a position corresponding to position 310; G at a position corresponding to position 310; H at a position corresponding to position
315; | at a position corresponding to position 317; K at a position corresponding to position 317; R at a position corresponding to
position 317; M at a position corresponding to position 318; G at a position corresponding to position 347; S at a position
corresponding to position 347; M at a position corresponding to position 399; T at a position corresponding to position 399; Wat
a position corresponding to position 399; D at a position corresponding to position 407; Q at a position corresponding to position
407; F at a position corresponding to position 419; | at a position corresponding to position 419; R at a position corresponding to
position 419; S at a position corresponding to position 419; K at a position corresponding to position 421; N at a position
corresponding to position 421; Q at a position corresponding to position 421; R at a position corresponding to position 421; S at
a position corresponding to position 421; A at a position corresponding to position 431; H at a position corresponding to position
431; K position corresponding to position 431; Q at a position corresponding to position 431; R at a position corresponding to
position 431; S at a position corresponding to position 431; V at a position corresponding to position 431; L at a position
corresponding to position 433; R at a position corresponding to position 433; V at a position corresponding to position 439; H at
a position corresponding to position 440; R at a position corresponding to position 440; A at a position corresponding to position
443; M at a position corresponding to position 443; M at a position corresponding to position 445; and/or with P at a position
corresponding to position 445, with reference to amino acid positions set forth in SEQ ID NO:3.
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6- 3. The modified PH20 polypeptide of any of claims 1-5 2 that exhibits at least 2.0-fold of the hyaluronidase activity compared
to the PH20 polypeptide not containing the amino acid replacement(s).

7~ 4. The modified PH20 polypeptide of any of claims 1-6 3 that comprises one or more of a modification selected from among
glycosylation, sialation, albumination, farnesylation, carboxylation, hydroxylation and phosphorylation.

8- 5. The modified PH20 polypeptide of any of claims 1-7 4 that comprises at least an N-acetylglucosamine moiety linked to each
of at least three asparagine (N) residues.

9-6. The modified PH20 polypeptide of claim & 5, wherein the three asparagine residues correspond to amino acid residues 200,
333 and 358 of SEQ ID NO:3.

40- 7. The modified PH20 polypeptide of any of claims 1-9 6 that is conjugated to a polymer.
+4- 8. The modified PH20 polypeptide of claim 48 7, wherein the polymer is dextran or PEG.
42- 9. A nucleic acid molecule, encoding a modified PH20 polypeptide of any of claims 1-44 8.
43+ 10. A vector, comprising the nucleic acid molecule of claim 42 9.

44-11. An isolated cell, comprising the vector of claim 43 10.

45-12. A method of producing a modified PH20 polypeptide, comprising:

introducing the nucleic acid molecule of claim 42 9 into a cell capable of incorporating N-linked sugar moieties into the
polypeptide;

culturing the cell under conditions whereby an encoded modified PH20 polypeptide is produced and secreted by the
cell; and
recovering the expressed polypeptide.

46- 13. A pharmaceutical composition, comprising a modified PH20 polypeptide of any of claims 1-44 8.

47 14. The pharmaceutical composition of Claim 46 13 for use for treating a disease or disorder selected from one involving
glycosaminoglycan accumulation in the brain; a cardiovascular disorder; an ophthalmic disorder; and pulmonary disease.
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18- 15. The pharmaceutical composition of Claim 46 13 for use for treating a tumor.

49- 16. The pharmaceutical composition of Claim 46 13 for delivering a therapeutic agent for use in treating a tumor; for use in
treating glycosaminoglycan accumulation in the brain; for use in treating a cardiovascular disorder; for use in treating an
ophthalmic disorder; or for use in treating pulmonary disease.

20- 17. The pharmaceutical composition of Claim 46 13 for increasing penetration of therapeutic agents into solid tumors or for
increasing bioavailability of therapeutic agents for use in treating a tumor; for use in treating glycosaminoglycan accumulation in
the brain; for use in treating a cardiovascular disorder; for use in treating an ophthalmic disorder; or for use in treating pulmonary
disease.

24 18. The modified polypeptide of claim 44 8 for use for treating a tumor, wherein the modified PH20 polypeptide is conjugated
to PEG.



