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Figure 3- 7 The regular conformation of the polypeptide backbone In the a helix and the p sheet. <GTAG> <TGCT> 
(A, B, and C) The a helix. The N-H of every peptide bond is hydrogen-bonded to the C=O of a neighboring peptide bond 
located four peptide bonds away in the same chain. Note that all of the N-H groups point up in this diagram and that all of 
the C=O groups point down (toward the ( -terminus); this gives a polarity to the helix, with the ( -terminus having a partial 
negative and the N-terminus a partial positive charge. (D, E, and F) The p sheet. In this example, adjacent peptide chains 
run in opposite (antiparallel) directions. Hydrogen-bonding between peptide bonds in different strands holds the 
individual polypeptide chains (strands) together in a p sheet and the amino acid side chains in each strand alternately 
project above and below the plane of the sheet. (A) and (D) show all the atoms in the polypeptide backbone, but the 
amino acid side chains are truncated and denoted by R. In contrast, (B) and (E) show the backbone atoms only, while (C) 
and (F) display the shorthand symbols that are used to represent the a helix and the p sheet in ribbon drawings of proteins 
(see Panel 3-2B). 
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Activity of PH20 C-Terminal Truncations 
U.S. Patent No. 7,767,429, Example 4 
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Position 
Normalized 

(w/leader) 
Mutant U/ML/24hr to PH20(1-

447) 

347 PH20-312 0 0.00 

372 PH20-337 0 0.00 

394 PH20-359 0 0.00 

413 PH20-378 0 0.00 

430 PH20-395 0 0.00 

447 PH20-412 0 0.00 

467 PH20-432 0.089 27.05 

477 PH20-442 0.567 172.34 

478 PH20-443 0.692 210.33 

479 PH20-444 0.75 227.96 

480 PH20-445 0.575 174.77 

481 PH20-446 0.74 224.92 

482 PH20-447 0.329 100.00 

483 PH20-448 0.8 243.16 

509 PH20-474 0.044 13.37 





LSCKEKADVKDTDAVDVCIADGVC IDAFLKPPMETEEPQIFYNAS…

SEQ ID NO: 32 - 21 
AA = 1-409 

SEQ ID NO: 35-16 
AA = 1-417 

SEQID 
NO: 32 
(1 -430) 

SEQID 
NO: 35 
(1 -433) 

SEQID 
N0: 3 

(1 -447) 

5:., scKEKADVKDT DAVDVCIADGVCJIDAFLKPPMETEEPQIFYNAS ... 

~ .............. j Inactive PH20 f .............. ..... "'-. 
~------------------------~ ity. A very narrow range spanning approximately 10 amino 

acids before the GPJ cleavage site at N 483 thus defined the 
minimally active domain. 

fo rth in SEQ ID N0:6. A marure PH20 polypeptide lacking 
the signal sequence and containing a contiguous sequence of 
amino acids having a C-terrninal amino acid residue corre­
sponding to amino acid residue 464 of SEQ ID NO:6 (e.g. , 
amino acid residues corresponding to positions 36-464 of 
the amino acid sequence set forth in SEQ ID NO:6) is the 
minimal sequence required for hyaluronidase activity (see 
e.g., U.S. patent application Ser. No. 10/795,095, which is 
issued as U.S. Pat. No. 7,767,429; see also U.S. Publication 
No. US20!00143457). EX1001 , 68:30-39 

25 EX1005, 88 :22-24 

r----------------------------1 L ____________________________ J 

◄··············1~----------'~····················· 







Activity vs. 
Number 

% of Tested 
Unmodified PH20 (5916) 

Active Mutants (Table 9) 

>120% 532 9.0% 

100%-120% 267 4.5% 

40%-100% 1577 26.7% 

Inactive Mutants (Table 9) 

<40% 160 2.7% 

Inactive Mutants (Table 10) 

Table 10 'inactive mutants" 3,380 57.1% 



Position Inactive Decreased Activity Increased Activity 

008 p L,M I 

067 R L, Y i V ..-
092 H M,T C,L,V 

--+--

165 C A,R,Y D, F, N, S, V, W 
--+-

426 K,S E G, N,Q Y p 







Positive 
Conllol 
("PC-) % ActMtyat 

(OHO) 37"C/4"C 

PC1 94 .998 
PC2 105.798 

PC3 100.000 

PC4 94.762 
PCS 
PC6 45.1 15 
PC7 53.324 
PCS 59.581 

PC9 91 .844 
PC10 93.828 

PC11 57.773 
PC12 100.000 
PC13 74.325 

PC14 98.132 
PC15 93.817 

PC16 96.922 

PC17 96.648 

Oupicate #1 Oupicate #2 

% Ac1Mtyat 
% ActMtyat 

% ActMtyat 
% ActMtyat 

37"0+m-
37'C+ 

% ActMtyat 37'0+m-
37'0+ma/4 

aesol/ 
ma/4 'C 

37"C/4"C aesol/ ·c 37' C 37' C 

5.230 41.170 96.871 l.4'58 1.190 
41.4'80 41.74'0 108.066 5.24'1 5.170 
3.330 3.330 82.778 3.751 41.590 
19.070 18.070 109.539 16.529 18.110 

41.4'80 1.380 5.515 7.330 
20.770 t.370 68.017 11.035 7.510 
21 .950 11.710 74.253 I.NO 7.4'00 
25.240 15.040 75.872 16.231 12.310 

19.050 17.500 80.371 13.977 11.230 
13.470 12.630 96.630 19.454 18.800 

17.040 t.UO 83.536 17.573 14.680 
18.560 18.560 16.239 24.070 

18.290 13.600 t.211 5.IIO 
1.4'80 1.320 10.006 1.770 
t.820 t.020 102.223 1.7415 I.NO 
I.HO 1.300 87.993 I.ON 7.IIO 
1.110 I.HO 86.891 1.131 1.830 

Activity % 37°C / 4 °C 

160.0 
140.0 
120.0 
100.0 
80.0 
60.0 
40.0 
20.0 
0 .0 I II~~ I 11 I d l I 1111 h II I II II 

KEY 

ColoratJon of Percent(") 
Actlll'lty Values 

n/a 

between lOOand U0 

between80and 100 

between 40 a nd 80 

between 20 and 40 

between 10 and 20 

....._Oand<lO 

~~~~~~~~~~~~##~~# 
■ Duplicate # 1 ■ Duplicate #2 

Activity% 37°C + m-cresol / 37°C Activity o/o 37°C + m-cresol / 4°C 

30.0 30.0 

25.0 

11..HI ~U ll~IIHH 
20.0 

15.0 

10.0 

II 5.0 II II II 0.0 

25.0 

20.0 

15.0 

10.0 

5 .0 1t 11 0.0 I 
Q.0~ Q.c,'\, Q.c,°' Q.& Q. ~ & u ~ ~ ~ ~ ~ ◊ ~ ~ ~ ~ 

Q. Q. Q. Q. Q.c,Q.c,Q.c,Q.c,Q.c,Q. 0 Q.0 Q.0 

■Dupl icate #1 ■ Duplicate#2 ■ Dupl icate # 1 ■ Dupl icate #2 
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* * * 
FIGURE 3: Structure-based sequence alignment of human hyaluronidases . Invariant residues are shown in blue except for three key catalytic 
residues that are colored red. Cysteine residues are colored yellow. The hHyal-1 N-glycosylated asparagines residues are colored turquoise . 
Residues exhibiting conservative replacements are blocked in blue. Pairs of cysteine residues that form disulfide bonds are indicated by 
stars with matching colors. Secondary structure units are labeled as in Figure 2B. 
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ay .1- 1 320 
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Non-essential regions 
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AA at position 
348/313 in 

Most frequent AA at position in 

PH201_447 \ 
wt 348 : ~ 13 . 63 
res387 : K 35 
res387 : E 15 
res387 : M 12 
res387: T 5 
res387 : A 4 

4 
4 
2 

IK 
39 . 77 
17 . 04 
13 . 63 

5 . 68 
4 . 54 
4 . 54 
4 . 54 
2 . 27 

res387 : R 
res387 : Q 

res387 : Y 
res387 : V 
res387: N 
res387 : P 
res387 : L 
res387 : -

2 2 . 27 
2 2 . 27 
1 1 . 13 
1 1.13 
1 1.13 

/ set of proteins 

39 . 77 1 

% of occurrence of AA 
in set of proteins 
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