SOLUBLE HYALURONIDASE GLYCOPROTEIN (sHASEGP), PROCESS FOR PREPARING THE
SAME, USES AND PHARMACEUTICAL COMPOSITIONS COMPRISING THEREOF CROSS
REFERENCE TO RELATED APPLICATION(S) 10001] This application claims priority under 35
U.S.C.119(e) to U.S. Serial Number 601452,360, filed March 5, 2003, which is herein incorporated by
reference in its entirety. BACKGROUND OF THE INVENTION FMLD OF THE INVENTION 10002]
The present invention is generally related to Neutral-Active, Soluble Hyaluronidase Glycoproteins
(SHASEGP), portions thereof, particularly Hyaluronidase domains. More specifically, the invention
is.related to chemical modifications, pharmaceutical compositions expression plasmids, methods for

manufactur WM %\Qﬁx (ﬁx thereof
and the enco@rng nucléic acid molecules Eor erapeutic me(i) ific ailo ?’giflﬁ%cosammog?feans in the

treatment of diRRER ARIVG TEE 8 ANMIR S BRIAEN R ARM AGRIEDIGWle 0N ROSYTEO RO
nanometers, in diameter in an animal. B dE @ﬁw AR ON [00031 Glycosaminoglycans
(GAGSs) are complex linear polysaccharidés of the extracenL ar matrix (ECM). GAG' s are
characterized by repeating disaccharide structures of an N- substltuted hexosamine and an uronic acid,
[hyaluronan (HA), chonm { "I , heparan sulfate
(HS), heparin (H)], or a ; v Textst covalently bound to
core proteins. The GAGs with their core proteins are structurally referred to as proteoglycans (PGS).

[00041 HyalutBAGH (HPGisspplinetionralkains adgistodm 3l .5 Canheeive Hssubsiakmbetilage, and
in synovial fluih, K%%go%h'mﬂ 3“%6?'%@?&F&EH@&E&H@@&%@&@# Y8 il ARG oﬂve

tissue, the water Fation associated with yaluronan creates spaces ween trssues
creating an environment conducive to cell movement and proliferation. Hyaluronan plays a key role in

biological phenomena associateBAdth- B EFRHIE JEHn N BB opment, regeneration, repair,

embryogenesis, embryological development, wound healing, angiogenesis, and tumorigenesis (Toole
199) Cell Biol. Extracell. Matrix, Hay (gt PleppmiBrassy/MemyRrk, 1384-1386; Bertrand at al. 1992
Int. J. Cancer 52:1-6; Knudson et al, 1993 FASEB J. 7:1233-1241). In addition hyaluronan levels

correlate with ressrveness zeIIo et al. 960 a s 04: Takeuchi et al. 1976,
Cancer Res. étg@% %6“‘12% ?}% 8 Fog ega r?élé é &Oée‘r@ﬂ%ﬁl gﬁ)‘ﬁ%@] HA is found in the
extracellular mmmmmm@mgﬂepmmeuedmmpmmmmmmms bBaiuassignzed various

physiological functions, such as.i te and sma protein ho eostasis urent TC at al (1992)
FA.SEB J 6: 2%39%0 Oﬁ&pﬁ%%véﬁon Tteis %1% Shi ?%%Fer%‘h @5% a role in mitosis.

It has also begihinpieated]inoneoRiiddic:) a:qdaseibmmamts, W&@mﬁaﬁm&ﬁrt roles in cell
regulation, de\{g prglﬁpc:[ ’maerggoggfgsﬁg rgtlcgnygrauregasat @{y ﬁo%ms and domains thereof and the

encoding nucleic acid molecules for the therapeutic modification of glycosaminoglycans

in the treatment of disease and for use to increase diffusion of other injected molecules

less than 200 nanometers in diameter in an animal.
BACKGROUND INFORMATION

[0003] Glycosaminoglycans (GAGs) are complex linear polysaccharides of the
extracellular matrix (BCM). GAG’s are characterized by repeating disaccharide structures
of an N-substituted hexosamine and an uronic acid, [hyaluronan (HA), chondroitin sulfate
(CS), chondroitin (C), dermatan sulfate (DS), heparan sulfate (HS), heparin (H)], ora
galactose, [keratan sulfate (KS)]. Except for HA, all exist covalently bound to core
proteins. The GAGs with their core proteins are structurally referred to as proteoglycans
(PGs).




[0006] HA has been used in clinical medicine Its tissue protective and theological properties have
proved useful in ophthalmic surgery to protect the corneal endothelium during cataract surgery. Serum
HA is diagnostic of liver disease and various inflammatory conditions, such as rheumatoid arthritis.
Interstitial edema caused by accumulation of HA may cause disinflation in various organs (Laurent at
al, supra). [0007] Hyaluronan protein interactions also are involved in the structure of the extiacellular
matrix or "ground substance”. [0008] Hyaluronidases are a group of neutral- and acid-active enzymes

found th t ] i ' ' ! ificity, and
mechanis e B e s o
Mam ma|iahiyperti§ﬂ@@mdda§§spy_@tfmizl-ﬁa@}mn trelunithe-rasia-poastiryterbeminidases with
te”asacc'%@ﬂdé’&?s %@%@%ﬁ?&%&%@ﬁ%ﬁ&&'ﬂ@ %@J%‘?&%Pﬁrg %%8&55%?6@%@8{%‘%@{8&%0 and

C ates ,

transglycosidase activitiés, and can degrade F\yaluronan a ondroitin su specifically
C4-S and @885 [paddy tBemtdiianssy Suisromiting si ECoR0ent Coudpeite foyedlinosenzand, and to

various extents DI%:H ﬁ][)\f tylhexosaminidases that operate.by a beta
eliminatio)h%}ggg %ﬁeﬁ%gtnyie s%ﬁ%n%ﬁ’l@%gsga% arlgzﬁee[r’% p%(l)éd)au g}séq%f% .ﬁ?ﬁg%[uer(r{%fﬁgses (EC
3.2.126) fresih teetthtysnothdng aapisitdeydophomis egeasstivn, enmocbatdglgremdases that generate
tetrasaccharide mid.h acchande oducts through hydrolysis of the beta 1-3 lin . [0013]
Mam maliaﬁﬁ%ﬁ? nﬁé);%zg?%%rﬁ%%’ fvg(rgt{g%gf%?%?g]e% ?r]ﬁ%l(fg\% %%%u%%é%?%ﬁ%&?%@ﬂo %g?glective
enzymes. Ctid i alrExixabyhl ManidaBesifed)gBlhvasin bnest) INearYgekolA84-H Y36 Bedttyal 2, HYAL3

HYAL4 HYALR I20/SPAN11. HYA LP1 i | S nat.been shown to
possess eﬁf\zl}r%%‘??:%vﬁl)t]#%ﬁ%rr? én'f} ’k%‘&?rﬂ%és??&é&ﬁé%g ga g%gég%&%ea%%gﬁtks activity
towards hyplitonasn Hved doisdiate pristatypivcl goickdvtvese(Qyetie end. R4 CistheRmototypical
neutral-alc_%%%az%g_e.{égid g’}(':tivgl1 hl)@}gr ailgljlaes s s%hzﬁgl-%%]ﬁpnd QY%%%“(‘Eatal}mc activity at
neutral PH. For examiple, e XY_ ‘has 1o ca%afy TRCTol (17 A ? ata et al. ance

Res. 43:1347-1354). :

[0005] HA is found in the exiracellular matrix of many cells, especially in soft
connective tissues. HA has been assigned various physiological functions, such as in water
and plasma protein homeostasis (Laurent TC et al (1992) FASEB J 6: 2397-2404). HA
production increases in proliferating cells and may play a role in mitosis. It has also been
implicated in Jocomotion and cell migration. HA seems to play important roles in cell

regulation, development, and differentiation (Laurent et al, supra).

[0006] HA has been used in clinical medicine. Its tissue protective and rheological
properties have proved useful in ophthalmic surgery to protect the corneal endothelium
during cataract surgery. Serum HA is diagnostic of liver disease and various inflammatory
conditions, such as rheumatoid arthritis. Interstitial edema caused by accumulation of HA

may cause disfunction in various organs (Laurent et al, supra).

[0007] Hyaluronan protein interactions also are involved in the structure of the

extracellular matrix or “ground substance”.

[0008] Hyaluronidases are 2 group of neutral- and acid-active enzymes found
throughout the animal kingdom. Hyaluronidases vary with respect to substrate specificity,

and mechanism of action.

[0009] There are three general classes of hyaluronidases:




al Anal Biochemistry, 1997). HYALZ2 is an acid active enzyme activity in vitro. o over pH 4.5 (Frost et
very low specific [0014] The hyaluronidase-like enzymes can also be characterized by those which
are locked to the plasma membrane via a glycosylphosphatidyl inositol anchor such as human HYAL2
and human P1120 (Danilkovitch-Miaglcova, et al. Rroc Nail Acad Sci USA. 2003 Apr 15;
100(8):4580-5, Phelps et al., Science 1988) and th%se which are soluble such as human HYALL1 (Frost
et al, Biochern Biophys Res Commun, 1997 Jul 9;236(1):10-5). However, there are variations from
species to species: bovine, P1120 g&agxamﬁle 5 Yﬁ%g loosely attached to the plasma membrane and

is not anc%%@“a%%@ﬁﬁ%ﬂ%@ e ehor E Atance AT ETBERBp Y 2001 Aug:
65(2):628-géstyihbisd4nitigfeati efthaving it idaseshanpaimiticthihadisedatithe soluble

bovine testes hyalurgnidase enz%lrge as an extract for clinical use (Wydase(r), HyalaseD). Other

P1120 spefRduste [THEVRRIGARER SHITRRELS ARe SRoSEbYTASORIIRCHITRGEMHE B8 BFdetergents
lipases. Fopeiamie ahdaRAdE2E islgnehors, tentherplaprmaunembeang via a GPI anchor. Attempts

to make human PE120 DNA constructs that would not introduce a lipid anchor into the polypeptide
resulted in gigher a. calabdigalsinaetivesenzyme.c0oan)insaiuie piaham(AimingiabakEisIBiocherrz.

1997 Aug 1;247(3):810-4), Naturally occurrin caqug sperm hyaluronidasc is found jn both a
soluble AR HoA o G BN P ARG H8HOPEELE 3eR%hzyme
activity at plirhigatbe R4detakaryidaie pmstivedaédth4: ¢ Che pratiadtDev Biol. 1996 Apr 10;
175(1):142-53.), Thus, soluble forms of P1120 are often lacking enzyme activity under neutral

conditions. {i@5] CHeaklkeiidaseY B3R & dou b thep gheats dheifrinmad kingthosnd hese
enzymes degrade glycosaminoglycans through an endpglycosidase reaction. Specific examples of
known Cho 8%?%%%3‘%‘1%@%%&ﬁ?ﬁﬁﬁ%&%@?ﬁ%%w?}?wwm@gbgﬁese Patent
Application thaid BRsayds b330 Betd .1 YRlagata, H. Saito, 0. Habuclai, and S. Suzuki, J. Biol,
Chem., 243, 1523 (1968), S. Suzuki, H. Saito, T. Yamagata, K. Anno, N. Seno, Y. Kawai, and T.

Furuhashi, J0@is]. Mdienlid By indhi{daes Par(iofidtedidadd A Gnic exiveddien fdaxabasiesium
heparinum; T. Yamagata, H. Saito, 0. Habuchi, and S. Suzukj, | Biol. Chem,, 243, 1523 (2968)),
Chondroitin&3RE i‘?ﬁ‘é{éﬁ&éﬁ%n? ?f%%%%é?’%lﬁfg’é‘&%ﬁgf&?ﬁ?@ﬁﬁfﬁ,&ﬁé@%@&&nﬁ Biol. Chem.,
250, 1824 (1978}, KHNyam a3 1Ovid BiosherD. ApoRMa/SPAMO BT A7), iklyaluronidase ACLU
(derived from FL{E

vobacterjum,sp. Hp 102; Hirofumi Miyazono, Hiroshi Kikuchi, Kefichi Yoshida, Kiyoshi
Morikawa, &hd %%1@4% , 8&8553%%%‘?{?{%?%5&%%%%8‘&%6%@ HYerived from
FlaY obactelivowhenpsttuies, YMI MichelacstaitheseRnD irtichcBioshemaidiophysoRres, Commun.,
56, 973 (19 ..M. Michelacci.and C. P. Dietrich, Bioc ., 151,121 (1975), Kenjchi 1Viaeyama,
Akira Tavad il A BERB NP ﬁcﬂ?%gﬁm%%@a&gﬁ%ﬁﬁéﬁ &%’gyw%@ﬁé dSiifase C
(derived fromnEiavabaciéciveshytinldddddiesfwioh Miyazod, middshiRikuabl deelighi¥oshiga, Kiyoshi
Morikawa, and Kiyochika Tokuyasu, Sei icu, 61, 1023.(1939)), and the like. Glycoproteins
are com pos@ﬁngflé'agggpag%a’égﬁé?hmi 6’8&&@?&&&%@%&6‘?&%8& ﬁ%ggejﬂgf@%fe{ There
are two broad gate gosisemisaly Qa9miansAhatipassesicatpehydmatesaauplesihougheifier

N-glycosidic or,0-glycosicht linkages to their ecnistituent protein. The N- and O-linked glycans are
attached to SBWfﬁg'p{'fd’ég‘fhrough

[0014] The hyaluronidase-like enzymes can also be characterized by those which are
locked to the plasma membrane via a glycosylphosphatidyl inositol anchor such as human
HYAL?2 and human PH20 (Danilkoviich-Miagkova, et al. Proc Natl Acad Sci U S 4. 2003
Apr 15;100(8):4580-5, Phelps et al., Science 1988) and those which are soluble such as
human HYATL! (Frost et al, Biochem Biophys Res Commun, 1997 Jul 9;236(1):10-5).
However, there are variations from species to species: bovine, PH20 for example is very
loosely attached to the plasma membrane and is not anchored via a phospholipase
sensitive anchor (Lalancette et al, Biol Reprod. 2001 Aug;65(2):628-36.). This unique
feature of bovine hyaluronidase has permitted the use of the soluble bovine testes
hyaluronidase enzyme as an extract for clinical use (Wydase®, Hyalase®). Other PH20

species are lipid anchored enzymes that are not insoluble without the use of detergents or



5 asparagine-N-acetyl-D-glucosamine and serinonine)-N-acetyl-D-galactosamine linkages,
respectively. Complex N-linked oligosaccharides do not contain terminal mannose residues. They
contain only terminal N-acetylglucosamthe, galactose, and/or sialic acid residues. Hybrid
oligosaccharides contain terminal rnannose residu&s as well as terminal N-acetylglucosamine,
galactose, and/or sialic acid residues. 10017.) With N-linked glycoproteins, an oligosaccharide
precursor is attached to the amino group of asparagine during peptide synthesis in the endoplasmic
reticulum. The oligosaccharide moiety js then sequentially processed by a seriesq% ecific enzymes
that deletd BAFRAG Si?o%ﬂ@@? %%%88%%%{8%&885&?.{4% PRSSIE fe ﬁ 9nd continues
with passageiis ik tismmaeialo BNk rens ol itBapasaldHob AR ¥, BfidHdE&dNVENTION
[0018) Provided herein are meg&ers, of the soluble, neutral active Hyaluronidase Glycoprotein family,
particularl iﬁi’%@ﬁf@ S FURRT B SRR DA O rNE Péf%’?rjé’aot‘b%ﬁgrein as

SHASEGPg)ziihe GHdBE GRREVdeEideReninTiss stp SEBRIRFTILNe Mbsi-desiusatagdierein as a
SHASEGP. The soluble Hyahroni.dase,dgﬁmain, and_uses_ thereof are also provided, [00191 The

invention IS BERBH SRSALIRRIERDGas arad i f &oihie sl mepararshomed 98vity can be
produced withilBigds pigithimAiaRp abanexpie poiaassyYs @iryRk ttRIHARgI tdeta asapthat lack a

narrow region encoding amino acids in the carboxy terminus of the human PH20 cDNA. Additional

modificatiofSTsralaaiye 6ok tAKEHER ebahddbl Birhide%r Ash dtalilx ledderFeh td8s are also
provided. Fufiivgs RiQVidEP A Metbads IRimadiyARiAviE GRS REleNG dsdadhiife by way of

masking the protein with polyethylene glycol and posttranslational modifications to native ycosylation.

Previous afpiip a@naiaie-sestaies s acihal aniyehuimar shfaEGRaeieTmesccessful. It was
concluded that truncations of the human sHASEGP polypegtide resulted in hoth a loss of neutral

enzymatic SEAVRSS SRerals BEAARIoPeElCIshEYRR 1 RS SASTHOH BRRHiSIian
eXPressionsAsiaIms (e G dEaith Blachemdt 99 AUS ka4 (BRS1AvdtisaHitisatégsgenerate

neutral-act{ij{r& secreted sHASEGP for commercial production and theraﬁeutic utility as a

hyaluronid d3BEaFHe 1HRATHG A 2t HRt BRI AHAIB H Ay aREBINE L s P Ehaflek 8BS HO B0 PRIt fAvention

further comprisesha satalytiaaliartimeohaman. shaSEBR abgmproteinvidee tuite sSHASEGP
possesses at least one N-linked sugar maiety. The studies shown herein demonstrate that human

PH20 requite€tREAtkd GiFae rOFat e siohg, Tvhersies o dind on &t i5de véhorirfiyaluronidases
remain actiyeowst)) ouhshilibinkekedrotisana ﬁdﬁﬂﬂﬁﬂd&ﬁ@d@ﬁﬁ&l@ﬁ%@rﬁﬂmﬁm vauaighef N-linked

moieties is catalytically inactive, Thus classic recambinant DNA tec nologé does not permit the

production SFE%&takHREuIRp A6 e LR dHARESI Nt e B HAKIBEBIRAE KN be
produced in@gesRid[BeaLA KR BIeRinRdtehdes rIBiagdand colladpr oeieratiemof 250, N-linked

moiotcs or By SH A AP e Rk b BLCBH R o RSB oDLbIBE Methods of
identifying pEsRahahEe e daerdeiiot FarbasheaisplO88d2; Hirofumi Miyazone,
Hiroshi Kikuchi, Kefichi Yoshida, Kiyoshi Morikawa, and Kiyochika Tokuyasu,
Seikagaku, 61, 1023 (1989)), Chondroitinase B (derived from Flavobacterium heparinum;
Y. M. Michelacci and C. P. Dietrich, Biochem. Biophys. Res. Commun., 56, 973 (1974),
Y. M. Michelacci and C. P. Dietrich, Biochem. I., 151, 121 (1975), Kenichi Maeyama,
Akira Tawada, Akiko Ueno, and Keiichi Yoshida, Seikagakn, 57, 1189 (1985)),
Chondroitinase C (derived from Flavobacterium sp. Hp102; Hirofumi Miyazono, Hiroshi
Kikuchi, Kelichi Yoshida, Kiyoshi Morikawa, and Kiyochika Tokuyasu, Seikagaku, 61,
1023 (1939)), and the like.

[0‘01 6] Glycoproteins are composed of a polypeptide chain covalently bound to one or
more carbohydrate moieties. There are two broad categories of glycoproteins that posses
carbohydrates coupled though either N-glycosidic or O-glycosidic linkages to their
constitnent protein. The N- and O-linked glycans are attached to polypeptides through



[0022] Catalytically active Suner-Sialated SHASEGP glycoproteins are also provided. Super-sialated
SHASEGPSs possess greater serum half-lives compared to naturally occurring non-sialated bovine and
ovine testes SHASEGPSs, and are thus preferable for both enzyme stability and use as intravenous
drugs. The invention provides methods for the preparation of Super-Sialated SHASEGPs,
compositions and uses thereof. [0023] Proteins encoded by naturally GPI anchor deficient SHASEGP's
splice variants are also provided. [0024] Further provided are compositions of the sHASEGP
comprising, a soluble SHASEGP glycoprotein with a metal ion, wherein the metal ion is Calcium

MagnesiurdSprSnatohras S Eahsosrminsana Ry TR (Rrpuiec hidssatd-br salrriommigeFormulations
consisting gfisiHASEGRIGS. @8&%{?&?}@3@6&@%@%&9@%@3@%&% {00z} Modifications of

SHASEGP to further prolong the half life are provided. Chemical modifications of a sSHASEOP with
polymers sUéknasepeN@iRydhe Y srttiamnydriamnalt-prstiisiocsantinn qalictaisnansiield SHASEGP's

from remoyahfram citsiation-ARc s immuRE S RBh AN ek ASOlYsasYAlian JRse pigrs for mannose

and asialoglyconrotein. Further provide are methods to link to specific functional groups such as
glycosylatihminesNvaststrisingesrminin galeniesarfndipstainlisaci [geRBEsAssays for identifying effectors,
such as compounds, eluding small molecules, and conditions, such pH, temperature and ionic

strength, tHAPH bVt krdighiranrerive 45 oHIsarahatide PsreNSEGTeEreheb P theviadRPherein. In
exemplay aeapr diselaruakinshanmpayntsAnhe-alibyabaitalusiiciage domain of

SHASEGP eave a known substrate, typically a glycosaminoglycan or proteoglycan, are assessed.

Agents, geABEaRgoebrRsisURRS Y Hr fleenargusaitalnprecenesl b i serrstaspenifiacoviopes ths
Hyaluronidgsedamai 2t &adidaiecanPonnasdor fediaing Qﬁ%@giﬂﬂc%{{&%ﬂ%ﬁ&@ P. The

Hyaluronidase domains can also be used to produce Hyaluronidasespecific antibodies with function
perturbing &eatiyesTWi HyRAvREMIBERIRR 1R 4ifrs Prsintetnd Wendifaried apparssus-terminal
glycsoyl-hydrolase domain with C-portions thereof that exhibit catalytic activity in vitro. [0027] Nucleic
acid molecules encoding the pr&éﬁ%ﬂﬁﬁ%%&%we also provided. Nucleic acid
molecules that encode a soluble Hyaluronidnge domain or catalytically active portions thereof and also

those that egegierths {add leneih A themrs iy evitsld, hiueigiaarid Bpsr-ingithe Hyaluronidase

domain and downstream nucleic acid is_set forth in SE%}ID No. 6; and the Hyaluronidase domain of

SHASEGP (S ¥ePRERtREREY1 PARHS AT SumaRsseB s AB R brotenmidase SH¥ecrrIc®coding
nucleic acid geglusagedidhehll-ipngth SEASE GReare SRR frthriviaG RN 0. randKGP

family member, designated herein as a sSHASEGP. The soluble Hyaluronidase domain,

and uses thereof are also provided.

[0019] The invention is based upon the discovery that a soluble, neutral-active
hyaluronidase activity can be produced with high yield in 2 mammalian expression system
by introducing nucleic acids that lack & narrow region encoding amino acids in the
carboxy terminus of the human PH20 ¢cDNA. Additional modifications of the SHASEGP
to enhance secretion by use of non-native leader peptides are also provided. Further
provided are methods to modify the sHASEGP to prolong its half life by way of masking
the protein with polyethylene glycol and postiranslational modifications to native
glycosylation. Previous attempts to generate secreted a neutral active human sHASEGP
were unsuccessful. It was concluded that truncations of the human sHASEGP polypeptide
resulted in both a loss of neutral enzymatic activity, and an inability of cells to secrete the
recombinant protein in mammalian expression systems (Arming, et al Eur J Biochem 1997
Aug 1,247 (3):810-4). It is critical to generate neutral-acting secreted sHASEGP for
commercial production and therapeutic utility as a hyaluronidase. The invention, disclosed

herein, overcomes such challenges.



[00281 Also provided are nucleic acid molecules that hybridize to such sHASEGPencoding nucleic
acid along their full-length or along at least about 70%, 80% or 90% of the full-length and encode the
Hyaluronidase domain or portion thereof are provided. Hybridization is generally effected under
conditions of at least low, generally at least moder%te, and often high stringency. [0029] The isolated
nucleic acid fragment is DNA, including genomic or cDNA, or is RNA, or can include other
components, such as protein nucleic acid or other nucleotide analogs. The isolated nucleic acid may
include adjlé' omponents, such as heterologous or native, promoters; er transcriptional
and transl %%@f@ﬁdi@t%‘f@% SLTRAEE 68%%%%@%5%}%&“@3& , such as reporter
genes or offipiopsdieaiargesiasior GRASEGPal @reade intisatons. NSHARINAlsaeWdEH:S an isolated
nucleic acid molecule that inclydes the sequence of cules that is complementary to the nucléotide
sequence é?@é?ﬁﬁﬁ”&ﬁ%?ﬁ@#%mﬂgrﬁ@r BHEaf BVfﬂ%f?S%r" i @ﬂ%@%%@’ﬁfereof or
oligonuclegiigieaihwheradinvsrhas Rrobem el prikessidnsitaieaniatvatiaastaheunt0,14,16
nucleotides, generally less than 1000 or less than or. equal-to 100, set forth in SEQ ID NO. 6 (or the
complemeﬁ’t‘gf?grggﬁ?%gr éi)lﬁ yalp fﬁ@é"?ﬂi’él ‘?)‘fﬂig§%§¥"m(%mﬁigﬁ?él‘ﬁ thereof) or contain
oligonueleqiigastibatyivrihee Blanaiisal fsiblepaish{ D1 leashalt dids 30tqiBadHRereof) to any

such fiagments or oligonucleotides. The length of the fragments are a function of the purpose for which
they are usB@RI oha CURIBICRIY BFiiNe BERBHTEOSH{ae Snltse herRP Ao BESESE piiHighs contain

less than abguit,58rb&kbed 0L besgleotides. [0032] Also provided are plasmids containing any of the
nucleic acid molecules provided herein. Cells containing the plasmids are also provided. Such cells

inC|Ud<|9, bwq@?ggggﬁﬂs}mmﬁ@ngﬁgm&miﬂmm%@at d&lﬁo}ugm&sﬁﬁﬁ&@m\lcﬁﬂﬁcmsgﬂls Eilrlld g
animal cells. Also provided are enhanced mammalian expression systems using signal leaders
capable of & HERHD S PR B SHREREER O S5 B QMRS SLE RO I8 SHB peptide

amino acid SRAKARGR BPEhfHFORHREICGE YT SitAS Boltission A IASEQH BdNgepddeand 46 [0034]

Also provided is a method of producing SHASEGP by growing the above-described cells under
0 HASHGS,
conditions WhERASS dhaIe{ERER R FHESSHHE 4 G ricre dBURFi g Hese%pressed SHASEGP

polypeptide or glycoprotein, Methods for isolatin lgic acid encoding other SHASEGPs are also
provided. @Pf&%@?&%&“é?@%ﬂ u@@%@ﬁ?%m SORTRIFRS BT AT ARIRIA%E IS and yeast
cells, in whighpbesfitfa G R SRlyRepiidesipaxee seathdmibi g réaaeafthe eatigaByich cells are used
in drug screening.assays to identify.comppunds that te the activity of the SHASEGP
polypeptide?ﬁ@@%&%ﬁfﬁ&l?ﬁ%‘ﬁ&%ﬁﬁ%mﬁmﬁﬁsﬁg% Cr H%Hrﬁf%%@ ays in which
sipaal trans@utiien-mediaiedititaciysonindirecthmsuchas Waseiisation plopitegrawthdagiors, by the

SHASEGP '%%%Si‘éﬁ‘?x%gbn of Super-Sialated sHASEGPs, compositions and uses thereof,

[8023] Proteins encoded by naturally GPI anchor deficient SHASEGP’s splice variants are
also provided.

[0024] Further provided are compositions of the SHASEGP comprising, a soluble
sHASEGP glycoprotein with a metal ion, wherein the metal ion is Calcium, Magnesium or
Sodium. sHASEGPs are optimally active in the presence of said metals. Formmulations
consisting of sSHASEGP in the presence of said metal ions are also provided.

[6825] Modifications of sSHASBGP to further prolong the half life are provided. Chemical
modifications of a SHASEGP with polymers such as polyethylene glycol and dextran are
provided. Such modifications shield sSHASBGP’s from removal from circulation and the
immune system as well as glycosyaltion receptors for mannose and asialoglycoprotein.
Further provide are methods to link to specific functional groups such as glycosylation

sites, positively charged amino acids and cystemnes.




amino acid changes such that the specificity and/or Hyalumnidase activity remains substantially
unchanged. In particular, a substantially purified mammalian SHASEGP glycoprotein is provided that
includes a secreted neutral catalytically active [0037] The invention also includes a Hyaluronidase
catalytic domain and may additionally include othe; domains The sElASEGP may form homodimers
and can also form heterodimers with some other protein, such as a membrane-bonnd protein. Also
provided is a substantially purified glycoprotein including a sequence of amino acids that has at least
60%, 70%, 80%, 81%, 82%,.,83%,.84%,.85%, 86%, 87%, 88%, 89%, 90%, 91 %, 92%, 93%, 94%,
9506, 96%@3@3, LS /&?Sﬁ?fwgoe%ﬁ%"%A%é&&?@?é"iﬂéspﬁ%lgfﬁ%é S&%Stermined
using stanglatdaigaitiinscnsiyappenaiiiestinbmasitizeinhaeternlagahidantiyifiQ38] Splice
variants of the SHASEGP, parti ui_%l}lé%g%se with a catalytically.active Hyaluronidase domain, are
contempla?éﬁrﬁﬁ@ﬂ](.’l‘[@ﬁ%‘gﬂr? f 0 ?ﬂsprgﬁ’b%igfhﬁ%wéﬂﬁﬁggl geptdes that include a
Hyaluronidgse-€leinain efrapsi b Rosyienifdeldvdueatidytic dbynasiive POASBGInerenfaveut that do
not include tgae entire sequence of amino acids set forth in SEQ II? No. 1 are provided. Among these
are polypeB YR RENSIE B UL ADE SRS YA SHRET HaE KF1BaGE FOOS 880 5585, 9096, 95%
or 100% segHeRne Haempttinids Siathidhl dNg. sheil Bm 040k Bas pesilitaprahogiment oafeicleic acid that

encodes a eukaryotie Hyalurgnidase %J]i\ée%onrotein, designated SHASEGP is provided. In particular, the

nucleic aci@FHiREdar IR A BRI TE SHTRS Rt AR BEENH RS VIR Bt tharly set forth as
nucleotides A6HA# 610 3R NGB SdomaRosianificse afthal srcadesigtaialdisally active [0041]

Also provided are nucleic acid molecules that hybridize under conditions_of at least low stringency,

generally nfBeRPSaS RS IR RAREENY HgHeSHABerdy SVaE e pIPABs AR herates
thereof. [0042Liane@mhedingst ithadsehniad Russigatis jragmentbybsideesata wimic.molecule

containing the nucleotide sequence set forth in SEQ ID No: 6 (or. degenerates thereof) under high

stringency SSHIRTG DA POFARSIHFEE (et B EabiHHAINIS BEYH MbvH'end is encoded by SEQ ID

NO. 6 or degenerates thereaf. 1Q [0043] Also provided are muyteins of the Hyalurgnidase domain of
CASEG TR R ot T RS AL R s ST, T TR TR PR SR oo .
does not fopm digstfiiteidielaaes wiilkais aiaceieyad e TeB NHpehiyaluienibasadamain) is

substituted with another amino acid substitution, typically, although not necessarily, wit :
conservativEREIHG AR RF LY RATHABR %Flﬁ%%}’ﬂétﬁbqﬁ’oﬁ%‘?ﬁ Hr 8RREE G 'téeﬂ%%(w ,Caé?nd muteins
in which a spe¢ifis Hyeosilakionasie 8)osiet M Btesuronidase domain and downstream nucleic

acid s set forth in SEQ ID No. 6; and the Hyaluronidase domain of sHASEGP is set forth

in SEQ ID No. 1 (amino acids 35-464). The protein sequence and encoding nucleic acid
sequence of the full-length sSHASEGP are set forth in SEQ ID Nos. | and 6.

[0028] Also provided are nucleic acid molecules that hybridize to such sHASEGP-
encoding nucleic acid along their full-length or along at least about 70%, 80% or 90% of
the full-length and encode the Hyaluronidase domain or portion thereof are provided.
Hybridization is generally effected under conditions of at least low, generally at least

moderate, and often high stringency.

[0629] The isolated nucleic acid fragment is DNA, including genomic or cDNA, or is
RINA, or can include other components, such as protein nucleic acid or other nucleotide
analogs. The isolated nmucleic acid may include additional components, such as
heterologous or native promoters, and other transcriptional and franslational regulatory
sequences, these genes may be linked to other genes, such as reporter genes or other

indicator genes or genes that encode indicators.



[0044] sHASEGP polypeptides, including, but not limited to splice variants thereof, and nucleic acids
encoding SHASEGPs, and domains, derivatives and analogs thereof are provided herein. Single chain
secreted Hyaluronidase glycoproteins that have an N-terminus functionally equivalent to that
generated by activation of a signal peptidase to forgn SHASEGP are also provided. There are seven
potential N-linked glycosylation sites at N82, N166, N235, N254, N368, N393, N490 of sHA_SEGP as
exemplified in SEQ ID NO: 1. Disulfide bonds form between the Cys residues C60-C351 and Cys
residues Gggfo,0233 g farm. eicars Ealuenidase domeln Howsyel addilignal gysteines are
required in the car o>8/?erm|nus or neutral enzyme ca ayﬁc ac |V|%§ SUCR that SEIASEGP from amino
acids 36 taGiesuleAtintSEQHDIduchtagnip tiserthel sniienaiy activen tndirgs BRIBBEGR tivaluronidase
domain, ThgﬁioN-uErélég%glycosylation site N-490 is not required for proper sHA.SEGP activity. [00451
N-linked gg/cosf}la on of the SHASEGP's are critical for their catalytic 'activity and stability. While
altering th f.glycan. ify'd 10, can have dramatic affects on a protein's
antigenicit@%%c%&ggp{&%ﬁ%%%L%t]?/?%}r{]%gg{g |Ii%,O f S %g%gméﬁgﬁ%ecf%&%%@éﬁﬁgr@%ire
glycosylationpfiomeptima ftertzynmiein etilénst sbidvs EG P ldreutiestisei) genieraliis iesgdndy tHd0removal of
N-linked gl?%co lation can re in C te ivation, of the Hyaluranidasg activity. The
presence 0O ﬁ-ln?]egS&%%ég?;d @rﬁ?gﬁﬁ%ﬁgﬁgﬁﬁ?ﬂ% @é%ig.nﬁr%?éﬁ% >?|5ression systems
suitable fortntintaobhactisoof titicalehiiliek¢dr ghecomyladtiorneticites) on AaSEGP are included.

Additionally, the introduction of deglycosylated s GP, pol tide in the presen f extracts
capable of%’r‘fﬁg%cifaﬁg #ﬁsl%ﬁga% ycaﬁsaﬁ ép %%ﬁﬁ?@g%r? %tﬁqjﬁ)al}ls%eé% Sof E%Ki ﬁ\ﬁﬁﬁgﬁ 5 §g?nplex
glycosylatitixeayfprcanitbusiafaipneis desclipedivibetidas Oieden gibpfatafitpireatmaanose residues
are contemplated as.well, Preferably, sialic acid residues, are.found in the terminal residugs of N
-linked gIye%%ga%o??ﬁewgﬁgg.%ic%oﬁigfﬁ-ﬁﬁﬁean g@%%ggccc ?8%%3%3&[ F ogga%ﬁa?‘major types
(oligomannimseeco Gtersybritiesaifdtaithcall amvhicledsaben(bban) 3 CHNAGT oA tidses attached

via the amide nitrogen of Mn residues that fall within -Asn-Xaa-Thr/Ser- sequences (where Xaa is not
Pro). GlycollaZibA ab anoAded XaaplBysidsiteohtisniiee anrepiite dufoletoagd atdecprat o wiad-linked

sites are often indiegtly assigne h rance of a.'blank’, cycle duri equencing. Positive
identificatigéleg%nnl’ l:tJEee %% 3%%1#31 rgrcg}%y Esaegrégﬁg% Ilgg%%sg?:%vﬁg?%iag%%/hgﬁ% a%%‘@vjh‘%%ﬁrﬁél ﬁ%/erts the
glycosylatetindiseritm Asoteaifibcdih Gemsé delie) dasegniNeliskpbinligdisatcharicdls ead demalriéiie using
Bio-Gel P4 chromatography, with the oligosaccharide pool subjected to preparative high pH anion

exchange ci§&idhtsigeapioyiddd PrEGRTow/Msemitaal SxIresMyaleBioatingkiysd idadysCertain

oligosacchayide aogmers san be.fesqleduslos dP ARC EHsoRS Fealdam il st glyan gsitions

earlier in the HPAE omatogram, while additional sialic acid residues will increase the retention
time Concupremtideamine ac gfgesiprorhsane pecttin osdic sHaARGR s dured iarBBOIAMN(s.g., bovine
fetuin, a-1 agj protein, ovalbumin, RNAse B, transferrin) can facilitate assignment of the
oligosaccharide peaks'. The collected oligosaccharides can be characterized by a combination of

compositonag IesHaiBBRKHEARSES Maschees B A9 A Res. 120, 281-304)

with anomeric configurations assigned by NMR spectroscopy (Van Halbeek (1993) in Methods

Enzyrnol 2%SqﬁbﬂPﬁﬁrm@@@PQHW@ﬁE@'@é@I&%@’o@imﬁgﬂfqﬂ'SE@%%m formulated
in lyophilizeg, farms and st P%Eéﬁ?%@@@gﬁf Hﬁf%@?& %E@n?ﬁ}?&!ﬂ&d? $§&Q§nguch as

calcium, magnesium, or sodium, are useful for optimal activity at neutral PH. In addition to stabilized
solution forrmufiorsiGrrodneTormaRiioRs areaenpeaiplated herein for extended removal of

glycosaminoglycans. Also provided herein are kits providing for pre-packaged syringes of SHA.SEGP's

for the admiHi8&akiédsemsavafiedoitmaelisoensradly ek asrareraribumch anieainpralieni osbs 209d other
small volume procequrgs, Balancegsat : g@iﬂ%@ﬁ%@ggé@&%@mﬂﬂ@y&ﬂﬁ%ﬁﬂve

technology procedures are also provided. ods for the use of SHASEGP's in the removal of

glycosamincgipbast e dsss iRETRIEHT SRS REPE dpiitriiarram ompe thrersedisrtpiee through

degradation gl.giycosammibaalusRnsdhsbossaut iz fusion ol maleculsessaan 500N g ize

These channels rémain for a period of EﬁﬁS hours depe%ng on dése and formu%%on%éuc
transcription based assays in which signal transduction mediated directly or indirectly,

such as via activation of pro-growth factors, by the sHASEGP is assessed.

[0036] Also provided are peptides encoded by such nucleic acid molecules. Included
among those polypeptides is the sSHASEGP Hyaluronidase domain or a polypeptide with



12 channels can be used to facilitate the diffusion of exogenous)), added molecules such as fluids,
small molecules, proteins, nucleic acids and gene therapy vectors and other molecules less than
500nm in size. [0049] SHASEGPs can also be used to remove excess glycosanailioglycan.s such as
those that occur following ischemia reperfusion, inféammation, arteriosclerosis, edema, cancer, spinal
cord injury and other forms of scarring. In some Stances, SHASEGP's can he delivered systemically by
intravenous infusion. This can be helpful when local access is not readily available such as the heart

or brain or in the case,of disseminated neo m wherein the disease is through the body.
Super-SiaI%Hgﬂosﬁ}gssné@geé 5‘?@&@% 3%%%%@%&*‘“% %S&?&H&?ﬁfﬁ%ﬁ over native
hyaluronidesissengxmestihah faakiepainalisiaiesteicsA05RH s@ memnatimstEcesGsuch as spinal

cord injury, glaucoma, and cosmetic treatments, sustained delivery is preferred. [0051] In other
indications® @H@Ee%ﬂrﬁﬁﬁ% Méﬁ@#@%@rﬁ%@%ﬂ%ﬁ%ﬁ?@m’&éﬁmﬂm,tsaminogIyeans can be

used to en e delivery of solutions and drugs into interstitjal spaces. This can he useful for the
diffusion of*arie té%‘giglg?ﬂflg&aﬁﬁg %ﬁ%#ﬁ%@?%ﬁ%ﬁ%@%m 6EBP Hs.
Subcutanepisfudsdidoinses| IhadmAtRGremn el eeeSindhepirsenecbsid ASEGP's also
facilitate their systemic distribution. more rapidly. Such methods are very useful when intravenous
access io RLTVINEATE BNHERS RIBFETRUPs ettt dERPERTEr RORLHIEE TG I B ery of
other largeimpiebiiasistohasteagncbitbithabaie gapdysbiaayellabigtneRcsadeidtaneats
administratjon, be injected wit ASEGP s 1o increase their availability, [0052] Uses of
HASEGP 1 by e e VAPl e LT ot St e o Shealproviced. The
removal of §2e.coBYglusITn s, USEIg, 8T gT DR STER i gl JHe BPaEPGRRtainants of extract
derived hyaluronidase permits more gentle recover of the oqcyte with greater viabilities. Moreover,

SHASEGP RS PIREHSFRARR At RRGT Eie Fan R e Bl fo b ERASTHBIEE #d%hs that carry

viruses andneiiphipatnegenssughiasdignsmissbale spongiform ecephalopathies. 13 [0053J injections
of small volumes of SHASEGP for intra,ocular use may also be used for small spaces. SHASEGPs

may be injeffiesRiniyHae antetio e ey sHerSHNe wird dal 48 nhvecexiBsseuisbaniasiiaguhstates that are
adiminister%f uring%urggéy. lntraocularé%zgtian of SHASEGP's can also be used to reduce
intraocular B R0 S0REa2T0 RSB 85Tt ggregates, or “floaters”, to clear vitreous
hemorrhag r treatment of macular de ration, to promote vitreo reti aédetachment in
diabetic retincgfégmg‘é)ﬁf 5 %ﬁ&?&%vﬁﬁ%%%gr@zwﬁegog Bﬁ%?ﬁ%?é?%ﬁ%b?ﬁg‘ f the cornea along
withhcorrectﬁgdbnsmﬁa' h‘c\gﬂhtmlG' refi‘lmbpfiﬂﬂd G EFWO itiwsba a ﬁfﬁ&lghﬁﬂsemfiadv@bsgi%stmshﬂAﬁEGP
suchasap ted-sHA i .desireable. 54! o-formulations P with other
substancesgﬁgﬁgg Bgté%%}lslgne%%%}rfjnjsggilggfzee ég ?%ﬁ\‘%ls\?gﬁﬁ%rgé i sﬁ%‘l}tgﬁ%ous
administratiproEdainplessyitizsastenipbngpislthaandlofdeer staits caofhenfarmulaietztHae anethods of
the invention in Ijé%y 68%[?' istration 0 S GP_polypeptide or % utical compositions
containing STEI%g b pr'é‘fr]%g,/‘git#g)u/ﬁa%gg’glfél_@wfgﬁsberq oei%\%)vllﬁ%n% tohistr ?grc\i%%' the therapeutic
molecules. SEGP.TnRy.be éﬁ%h's red a jte different from the sjte, of.administration of
the therapelggg‘tr?ﬂ%c% gegéﬁgékﬁg é’%ﬁ%ﬁ lg é§ﬁ§%%t%%o &t &SIt %etlscal’%n%/g’I %ﬁ%ﬂsﬁte of
administrati@hyobpnettire desemiteheeBIRGP is provided. In particular, the nucleic acid includes

the sequence of nucleotides set forth in SEQ ID No, 6, particularly set forth as nucleotides

106-1446 of SEQ ID NO. 6, or a portion there of that encodes a catalytically active

poﬁypepﬁde.

[0041] Also provided are nucleic acid molecules that hybridize under conditions of at least

low stringency, generally moderate stringency, more typically high stringency to the SEQ

- ID NO. 6 or degenerates thereof.

[0042] In one embodiment, the isolated nucleic acid fragment hybridizes to a nucleic acid
molecule containing the nucleotide sequence set forth in SEQ ID Ne: 6 (or degenerates
thereof) under high stringency conditions. A full-length sHASEGP is set forth in SEQ ID
No. 1 and is encoded by SEQ ID NO. 6 or degenerates thereof.



100551 Hence, provided herein is a family of eukaryotic secreted neutral active hyaluronidase
glycoproteins designated sHASEGP's, and functional domains, especially Hyaluronidase (or catalytic)
domains thereof, muteins and other derivatives and analogs thereof. Also provided herein are nucleic
acids encoding the sHASEGPs. Additionally proviﬂ?d are formulations and therapeutic uses of said
SHASEGP's to treat disease and for use as tissue modifying enzymes. | 3a The present invention also
provides any one of the embodiments disclosed below and indicated with the numbers Ito 161. 1.A

substanti rified glycoprotein, comprisi neutral .gctive solubl I [dase.palypeptide and
at least OM%@@B g’%@'&ﬁﬁrﬁgf&? gﬁg%gmghwgﬁ@ﬁgg?w&%ﬁ a nﬁ?‘%‘g éd to an
asparagingriesitue ehible thelypepéideuit i fopheptithasef@aimnthivhiefein e, dobgpeptide is
selected from of; a).a polypeptide that comprises a sequence of amino acids encoded by the
sequence f{{é?&%é%@ﬁ%%%&‘g’gh&W&?}geﬁﬁ?nﬁ%%%%‘%gq%’&%}ﬁ&%} Wif??’ﬁ?é &uence of amino
acids set farbatiuGE @it aN6hds; amintbadidalysiptide, thatedmpiliseash srquensesl g acids
encoded by the sequence of nucleptides, set forth.in SEQ 1D NO. 6; ) a polypeptide that
comprisesASRRINES TG ﬂigﬂ%t%ﬂ%are?j W%&We%ﬂ&%?ﬁ&ﬁ?@éﬁﬂ’@é@né?ﬁ%mzes along at
least 85% #fdtemikdire ngWhinde s senfiitisnseihtibnsiiegoneximihgsequence of nucleotides set forth
in SEQ ID NO. 6; or (d) a polypeptide that is encoded by a sequence of nucleotides that is a splice

variant of {fee46RIEAEBEP petipeptes: [iatlcomnise sith¢inagdeneslisetvaitnintidr&RAO. 50.
nucleic acids encoding sHASEGPs, and domains, derivatives and analogs thereof are
provided herein. Single chain secreted Hyaluronidase glycoproteins that have an N-
terminus functionally equivalent to that generated by activation of & signal peptidase to
form sHASEGP are also provided. There are seven potential N-linked glycosylation sites
at N82, N166, N235, N254, N368, N393, N490 of sHASEGP as exemplified in SEQ ID
NO: 1. Disulfide bonds form between the Cys residues C60-C351 and Cys residues C224
to C238 to form the core Hyaluronidase domain. However, additional cysteines are
required in the carboxy terminus for neutral enzyme catalytic activity such that SHASEGP
from amino acids 36 to Cys 464 in SEQ ID No.l comprise the minimally active human
SHASEGP hyaluronidase domain. Thus, N-linked glycosylation site N-490 is not required
for proper sHASEGP activity.

{06045} N-linked glycosylatidn of the sHASEGP s are critical for their catalytic activity
and stability. While altering ;he type of glycan modifying a giycoprotein can have
dramatic affects on a protein's antigenicity, structural folding, solubility, and stability,
most enzymes are not thought to require glycosylation for optimal enzyme activity.
SHASEGPs are thus unique in this regard, that removal of N-linked glycosylation can
result in near complete inactivation of the Hyaluronidase activity. The presence of N-
linked glycans is critical for generating an active sSHASEGP. Protein expression systems
snitable for the introduction of critical N-linked glycosylation residues on sHASEGP are
included. Additionally, the introduction of deglycosylated sHASEGP polypeptide in the
presence of extracts capable of introducing N-linked glycans are included. In one aspect
of the invention, complex giycosylation capped with sialation is described whereas others
capped with free mannose residues are contemplated as well, Preferably, sialic acid

residues are found in the terminal residues of N ~linked glycosylation on SHASEGP.



3.The polypeptide of claim 1, wherein said sugar moiety is covalently attached to an asparagine
residue selected from amino acids 82, 166, 235, 254, 368, 393 or 490 as set forth in SEQ ID NO. 1.
4.The polypeptide of claim 1, wherein said sugar moiety covalently linked to said polypeptide through a
PNGase sensitive bond. 5.The polypeptide of clai[r]hl, wherein said sugar moiety is a the high
mannose type. 1 3 b The polypeptide of claim 1, wherein said sugar moiety is a the complex 7.
The polypeptide of claim 1, wherein said sugar moiety is a hybrid type. 8. The polypeptide of claim

L wherelr S YR P RTRITS SR L35 AR B R M LA,

hybrid, sulfated), all of which have (Man) 3-GlcNAc-GlcNAc-cores attached via the
amide nitrogen of Asn residues that fall within -Asn-Xaa-Thr/Ser- sequences (where Xaa
is not Pro). Glycosylation at an ~Asn-Xaa-Cys- site has been reported for coagulation
protein C, N-linked sites are often indirectly assigned by the appearance of a "blank” cycle
during sequencing. Positive identification can be made after release of the oligosaccharide
by PNGase F, which converts the glycosylated Asn to Asp. After PNGase F release, N-
Jinked oligosaccharides can be purified using Bio-Gel P-6 chromatography, with the
oligosaccharide pool subjected to preparative high pH anion exchange chromatography
(HPAEC) (Townsend et al., (1989) Anal. Biochem. 182, 1-8). Certain oligosaccharide
isomers can be resolved using HPAEC, Fucose residues will shift elution positions earlier
in the HPABC chromatogram, while additional sialic acid residues will increase the
retention time. Concurrent treatment of glycoproteins whose oligosaccharide structures are
known (e.g., bovine fetuin, a-l acid glycoprotein, ovalbumin, RNAse B, transferrin) can
facilitate assignment of the oligosaccharide peaks. The collected oligosaccharides can be
characterized by a combination of compositional and methylation linkage analyses
(Waegheet al., (1983) Carbohydr Res. 123, 281-304.), with anomeric configurations
assigned by NMR spectroscopy (Van Halbeek (1993) in Methods Enzymol 230).

[6047] Formulations of sHASEGP’s are also provided. sHASEGPs may be formulated in
Iyophilized forms and stabilized solutions. Formulations containing speciﬁc metal ions,
such as calcium, magnesium, or sodium, are useful for optimal activity at neutral PH, In
addition to stabilized solution formmlations, slow release formulations are contemplated
herein for extended removal of glycosaminoglycans. Also provided herein are kats
providing for pre-packaged syringes of sSHASEGP’s for the administration of small
volumes of sHASEGP for intraocular surgical procedures and other small volume
procedures. Balanced salt formulations for ex vivo use in artificial reproductive

technology procedures are also provided.

[0048] Methods for the use of sSHASEGP’s 1n the removal of glycosaminoglycans are also
provided. sHASEGPs open channels in the interstitial space through degradation of
glycosaminoglycans that permit the diffusion of molecnles less than 500nm in size. These

charmels remain for a period of 24-48 hours depending on dose and formulation. Such




9. The polypeptide of claim 1, wherein the polypeptide consists essentially of the hyaluronidase
domain of human hyaluronidase glycoprotein (SHASEGP) or a catalytically active portion thereof.

10. The polypeptide of claim 1, wherein the hyaluronidase portion of the polypeptide comprises of the
hyaluronidase domain of sHA,SEGP or a catalytic@ly active portion thereof. 11. The polypeptide of
claim 1, wherein the polypeptide is modified with a polymer. 12, The polypeptide of claim 11, wherein
the polymer is PEG or dextran. 13. A polypeptide, consisting essentially of a liyaluronidase

domain or a catalytically acti rtion thereqf of. hlg@gq aluronidase protein. 14. The
polypeptié’egl 0 g?gﬁn q%%/%ﬁg\égi%%ﬁ%%%a Sr%%%&%ls%l iS sup %‘%%'%'2{3 .%8 “f(ée.mflfl%ees 61(1)?31}pa(§’ptide of claim
13, wherefhuifhe hiyallmoritdabe, gontein comsisasidhesbgerertberaf amtctoraeds stheforth as amino

acids 1-450 ?gc% =S fI:S[% % ?Oonm}x(?'s]_he polypeptide of claim 13, wherein the hyaluronidase domain

comprisesn} € sequence%qE AMMO acide set forth as amino acids 1-438 of SEQ ID NO. 3. 13c 17.
The pOIypﬁmﬂ? ﬁ&ﬂ%ﬂﬁa‘ﬂ%ﬁ& ikg]eqi'éaeg g yﬂfﬁ%@{%&? @9&&9&?&&%%&3 such as those

that occur following ischemia reperfusion, inflammation, arteriosclerosis, edema, cancer,

spinal cord injury and other forms of scarring. In some instances, SHASEGP’s can be

delivered systemically by intravenous infusion. This can be helpful when local access is

not readily available such as the heart or brain or in the case of disseminated neoplasm

wherein the disease is through the body. Super-Sialated SHASEGP’s are preferable to

increase serum half-life and distribution over native hyaluronidase enzymes that lack
terminal sialic acids.

[0050] In some ciromnstaﬁces, such as spinal cord injury, glaucoma, and cosmetic

treatments, sustained delivery is preferred.

[06051] In other indications, a single short acting dose is preferable. Temporary removal of
glycosaminoglycans can be used to enhance the delivery of solutions and drugs into
interstitial spaces. This can be useful for the diffusioﬁ of anesthesia and for the
administration of therapeutic fluids, molecules and proteins. Subcutaneous and
Intramuscular administration of molecules in the presence of SHASEGP’s also facilitate
their systemic distribution more rapidly. Such methods are very useful when intravenous
access is not available or where more rapid systemic delivery of molecules is needed.
Delivery of other large molecules such as Factor VIII, that are poorly bioavailable upon

subcutaneous administration, may be injected with sHASBGP’s to increase their
availability.

[0052] Uses of sSHASEGP's for enzymatic removal of the curnnins matrix surrounding
oocytes are also provided. The removal of the cumulus matrix using a purified sHASEGP
without the toxic contaminants of extract derived hyaluronidase permits more gentle
recover of the oocyte with greater viabilities. Moreover, sSHASEGP’s can be manufactured
without the use of cattle extracts or other organisms that carry viruses and other pathogens

such as transmissbale spongiform ecephalopathies.



the sequence of amino acids set forth as amino acids 1-459 of SEQ ID NO. 3. 18. The polypeptide
of claim 13, wherein the polypeptide is modified with a polymer. 19. The polypeptide of claim 18,
wherein the polymer is PEG or dextran. 20. The polypeptide of claim 1, comprising greater than
about 80% sequence identity with a polypeptide that comprises the sequence of amino acids set forth
in SEQ ID NO. 3, wherein the polypeptide is a hyaluronidase. 21. The polypeptide of claim 9,
wherein the hyaluronidase domain portion is encoded by a polynucleotide that hybridizes under

2 voquond G RS R TArIG HEG B Kok G RERCBIE RO (P Eataytically
active portmalmlimgimajsEGPs ﬂﬁyﬁhm@@mbm@&ehﬁtaﬁnﬂcmﬂm@mﬂﬁﬁ sybﬂts Eidvis a human
e e oo EMBSBA SL i b hereln e polypeptide s 2 soluble polypepride as se

SHASEGP’s can also be used to reduce intraocular pressure in glaucoma, to dissolve

vitreous aggregates, or “floaters”, to clear vitreous hemorrhage, for the treatment of

macular degeneration, to promote Vitreo retinal detachment in diabetic reunopath,y and to

be mixed with other enzymes to promote reshaping of the cornea along with corrective

lenses. It will be recognized that in some instances, the use of 2 long lasting sSHASEGP
such as a pegylated-sHASEGP will be desireabie.

[0054] Co-formulations of SHASEGP with other substances may also be envisioned for
injectable pens for small volume or rapid subcutaneous administration. Examples such as
Epipen®, insulin, and other fluids can be formulated. The methods of the invention
include administration of the SHASEGP polypeptide or pharmaceutical compositions
containing sSHASEGP prior te, stmultaneously with or following administration of other
therapeutic molecules. The sHASEGP may be administered at a site different from the site
of administration of the therapeutic molecule or the sSHASEGP may be admimistered at a

site the same as the site of administration of the therapeutic molecuie.

{6055] Hence, provided herein is a family of eukaryotic secreted neutral active
hyaluronidase glycoproteins designated sSHASEGP’s, and functional domains, especially
Hyaluronidase (or catalytic) domains thereof, muteins and other derivatives and analogs
thereof. Also provided herein are nucleic acids encoding the sSHASEGPs. Additionally

provided are formulations and therapsutic uses of said sHASEGP's to treat disease and for

use as tissue modifying enzymes.




24. The polypeptide of claim 1, with the proviso that the polypeptide does not comprise the complete
sequence set forth in SEQ ID NO 1 and includes at least amino acids of 1-429 of SEQ ID NO. 4.
25,The polypeptide of claim 1 that is a mutein, wherein up to about 50% of the amino acids are
replaced with another amino acid; and the resulting polypeptide has catalytic activity of at least 10% of
the unmutated polypeptide. 13d 26. The polypeptide of claim 25, wherein up to about 10% of the
amino acids are replaced with another amino acid. 27. The polypeptide of flaim(ﬁ,s,dwhe ein the
resulting polyp&htidesebiseatsigHel s anKides a1 easCEBseBPE AR ARHA HBRPLARYEIICASg The

polypeptide of claim 25, wherein %{ee cysteine in the hyaluronidase domain is replaced with another
amino acid. with the numbers 1 to .

1. A substantially purified glycoprotein, comprising a neutral active soluble
hyaluronidase polypeptide and at least one N-linked sugar moiety, wherein the N-linked

sugar moiety is covalently attached to an asparagine residue of the polypeptide.

2. The polypeptide of claim 1, wherein the polypeptide is selected from of:
(&)  apolypeptide that comprises a sequence of amino acids encoded by
the sequence that includes at least about 74% amino acid sequence identity with

the sequence of amino acids set forth in SEQ ID NO. 1;

(b)  a polypeptide that comprises a sequence of amino acids encoded by
the sequence of nucleotides set forth in SEQ ID NO. 6;

(¢)  apolypeptide that comprises a sequence of amino acids encoded by

a sequence of nucleotides that hybridizes along at least 85% of its full-length under

conditions of high stringency to the sequence of nucleotides set forth in SEQ ID
NO. 6; or

(d)  a polypeptide that is encoded by a sequence of nucleotides that is a
splice variant of the sequence of nucleotides that comprises the sequence set forth
in SEQ ID NO. 50.

3. The polypeptide of claim 1, wherein said sugar moiety is covalently
attached to an asparagine residue selected from amino acids 82, 166, 235, 254, 368, 393 or
490 as set forth in SEQ ID NO. 1.

' 4. The polypeptide of claim 1, wherein said sugar moiety is covalently linked
to said polypeptide through a PNGase sensitive bond.

5. The polypeptide of claim 1, wherein said sugar moiety is a the high
mannose type.



29. An isolated substantially pure polypeptide that consists essentially of the hyaluronidase domain of
SHASEGP. 30. The polypeptide of claim 1, wherein a signal sequence capable of direcling the
polypeptide outside the cell is operably attached to the SHASEGP polypeptide. 31. Anisolated
soluble human hyaluronidase glycoprotP , wherein the potency of the SHASEGP is greater than
40,000 USP Units/mg protein.. 32. The sHASEGBbf claim 31, wherein the hyaluronidase is
sialated. 33. The sHASEGP of claim 31, wherein the potency is greater than about 45,000, 55,000,
60,000, 80,000, 90,000, 95,000 or 1010,000 Units/mg. 34. The sHASEGP of claim 31, wherein the
potency is about 60,000 to 80,000 Units/mg. 35. The sHASEGP of claim 31, wherein the

polypeptide is mogified WA RYWGR{de of claim 1, wherein said sugar moiety is a the complex
type.

7. The polypeptide of claim 1, wherein said sugar moiety is a hybrid type.

8. The polypeptide of claim 1, wherein said sugar moiety further comprises at

least one terminated with sialic acid.

9. The polypeptide of claim 1, wherein the polypeptide consists essentially of
the hyaluronidase domain of human hyaluronidase glycoprotein (SHASEGP) or a
catalytically active portion thereof.

10.  The polypeptide of claim 1, wherein the hyaluronidase portion of the
polypeptide comprises of the hyaluronidase domain of sHASEGP or a catalytically active
portion thereof.

11.  The polypeptide of claim 1, wherein the polypeptide is modified with a
polymer.

12.  The polypeptide of claim 11, wherein the polymer is PEG or dextran.

13. A polypeptide, consisting essentially of a hyaluronidase domain or a

catalytically active portion thereof of a human hyaluronidase protein.
14.  The polypeptide of claim 13, wherein the hyaluronidase is super-sialated.

15.  The polypeptide of claim 13, wherein the hyaluronidase domain comprises

the sequence of amino acids set forth as amino acids 1-450 of SEQ ID NO. 3.

16.  The polypeptide of claim 13, wherein the hyaluronidase domain comprises

the sequence of amino acids set forth as amino acids 1-438 of SEQ ID NQ. 3.



36. The sHASEGP of claim 35, wherein the polymer is PEG or dextran, 13e 38.A nucleic acid
molecule encoding the polypeptide of claim 1. 39.A nucleic acid molecule, comprising a sequence
selected from : (a) a sequence as set forth in SEQ ID NO. 6; (b) a sequence that hybridizes
under high stringency to at least about 70% of the full-length to the sequence of nucleotides set forth in
SEQ ID NO. 6; (c) a sequence of nucleotides thal &codes the polypeptide set forth in SEQ ID No.
1, 3,4, 5 and 50; (d) a sequence that is a splice variant of (a), (b) or (c); (e) a sequence that
encodes the hyaluronidase domain or a catalytically active portion thereof that includes a sequence of
nucleotides having at least about 60% sequence identity with the sequence set forth in SEQ ID No. 6

or 50; and ()18 seqUrcpoippeptidingl dégentlatelrodornbohiajuiimidey (dmineomprises
the sequence of amino acids set forth as amino acids 1-459 of SEQ ID NO. 3.

18.  The polypeptide of claim 13, wherein the polypeptide is modified with a
polymer.

19.  The polypeptide of claim 18, wherein the polymer is PEG or dextran.

20.  The polypeptide of claim 1, comprising greater than about 80% sequence
identity with a polypeptide that comprises the sequence of amino acids set forth in SEQ ID
NO. 3, wherein the polypeptide is a hyaluronidase.

21.  The polypeptide of claim 9, wherein the hyaluronidase domain portion is
encoded by a polynucleotide that hybridizes under conditions of high stringency along at
least 70% of its full-length to a nucleic acid molecule comprising a sequence of
nucleotides set forth in SEQ ID NO. 6 or at least one domain thereof or a catalytically

active portion of the domain.
22.  The polypeptide of claim 1, wherein the SHASEGP is a human polypeptide.

23.  The polypeptide of claim 1, wherein the polypeptide is a soluble
polypeptide as set forth in SEQ ID NO. 4.

24.  The polypeptide of claim 1, with the proviso that the polypeptide does not
comprise the complete sequence set forth in SEQ ID NO. 1 and includes at least amino
acids of 1-429 of SEQ ID NO. 4. |

25.  The polypeptide of claim 1 that is a mutein, wherein up to about 50% of the
amino acids are replaced with another amino acid; and the resulting polypeptide has catalytic
activity of at least 10% of the unmutated polypeptide.




40.A vector having a sequence as set forth in SEQ LD NO:51. 41.A vector comprising the nucleic acid
molecule of claim 38. 42.The vector of claim 41 that is an expression vector. 43.The vector of claim 41
that is a eukaryotic vector. 44.The vector of any of claim 41 that includes a sequence of nucleotides
that directs secretion of any polypeptide encoded by a sequence of nucleotides operatively linked
thereto. 45.The vector of claim 33 that is a Pichia veé®t or an E. colt vector. 46.The vector of claim 33,
wherein the vector is a viral vector. 13f 47. An isolated cell, comprising the vector of claim 41.

26.  The polypeptide of claim 25, wherein up to about 10% of the amino acids

are replaced with another amino acid.

27.  The polypeptide of claim 25, wherein the resulting polypeptide has
catalytic activity of at least 50% of the unmutated polypeptide.

28.  The polypeptide of claim 25, wherein a free cysteine in the hyaluronidase

domain is replaced with another amino acid.

29.  An isolated substantially pure polypeptide that consists essentially of the
hyaluronidase domain of sHASEGP.

30.  The polypeptide of claim 1, wherein a signal sequence capable of directing
the polypeptide outside the cell is operably attached to the SHASEGP polypeptide.

31.  An isolated soluble human hyaluronidase glycoprotein (sHASEGP),
wherein the potency of the sSHASEGP is greater than 40,000 USP Units/mg protein.

32.  The sHASEGP of claim 31, wherein the hyaluronidase is sialated.

33.  The sHASEGP of claim 31, wherein the potency is greater than about
45,000, 55,000, 60,000, 80,000, 90,000, 95,000 or 100,000 Units/mg.

34, The sHASEGP of claim 31, wherein the potency is about 60,000 to 80,000
Units/mg.

35.  The sHASEGP of claim 31, wherein the polypeptide is modified with a
polymer.

36.  The sHASEGP of claim 35, wherein the polymer is PEG or dextran,

37. A composition consisting essentially of a glycoprotein of claim 31.




48. The cell of claim 47 that is a prokaryaotic cell. 49. The cell of claim 47 that is a eukaryotic cell.

50. The cell of claim 47 selected from a bacterial cell, a yeast cell, a plant cell, an insect cell or an
animal cell. 51. The cell of claim 47 that is a mammalian cell. 52. An antibody that binds to the
SHASEGP of claim 1, wherein said antibody is free of reactivity to bovine, ovine or bacterial
hyaluronidase. 53. A transgenic non-human animbl¢wherein an endogenous gene that encodes a
polypeptide of claim 1 has been disrupted by homologous recombination or insertional mutagenesis of
the animal or an ancestor thereof. 54. A method for producing a soluble polypeptide that contains
sHAS comprising:  introducing a nucleic acid as set forth in SEQ ID NO. 6 operably linked to a

promoter into a cefpthat iNcARAFAIERI NidRKER SHOGRMRAIRISH YR 8 (R, 1. culturing the cell
under conditions whereby the encoded polypeptide is expressed by the cell; and recovering the

expressed polypeptide. 55. A method for producing a soluble polypeptide that contains SHASEGP,
comprising. 39. A nucleic acid molecule, comprising a sequence selected from :

(a)  asequence as set forth in SEQ ID NO. 6;
(b)  a sequence that hybridizes under high stringency to at least about
70% of the full-length to the sequence of nucleotides set forth in SEQ ID NO. 6;

(¢)  asequence of nucleotides that encodes the polypeptide set forth in
SEQID No. 1,3, 4, 5 and 50;

(d)  asequence thatis a splice variant of (a), (b) or (¢);

()  asequence that encodes the hyaluronidase domain or a catalytically
active portion thereof that includes a sequence of nucleotides having at least about
60% sequence identity with the sequence set forth in SEQ ID No. 6 or 50; and

® a sequence comprising degenerate codons of (a), (b), (c), (d) or (e).

40. A vector having a sequence as set forth in SEQ ID NO:51.

41. A vector comprising the nucleic acid molecule of claim 38.

42. . The vector of claim 41 that is an expression vector.

43,  The vector of claim 41 that is a eukaryotic vector.

44,  The vector of any of claim 41 that includes a sequence of nucleotides that
directs secretion of any polypeptide encoded by a sequence of nucleotides operatively
linked thereto.

45, The vector of claim 33 that is a Pichia vector or an E. coli vector.

46.  The vector of claim 33, wherein the vector is a viral vector.




introducing a nucleic acid that encodes the polypeptide of claim 1 operably linked to a suitable
promoter into a cell capable of incorporating N-linked sugar moieties into SHASEGP; culturing the cell
under conditions whereby the encoded polypeptide is expressed by the cell; and recovering the
expressed polypeptide, 13g 56. The method of claim 54, wherein the cell is a eukaryotic coll.

57. The method of claim 55, wherein the eulcaryotic défi is selected from a mammalian cell, an insect
cell, a yeast cell or a plant cell. 58. The method of claim 57, wherein the cell is a CHO cell. 59.
A method for producing a soluble polypeptide that contains SHASEGP, comprising:  culturing the
cell of claim 47 ufider co‘?ﬁ’ﬂfﬁéﬁ&%ﬁ BYRELERE Sifetr iR pEpiE Klexpressed by the cell: and
recovering the expressed polypepride. 60. A method of ex vivo gene therapy, comprising:
introducing, in vitro, a nucleic acid encoding the polypeptide of claim 1 and operably linked to a
suitable promoter"‘i%to a CBf lp%‘l‘@&?iﬁ&%’ﬁb}%ﬁﬁﬁw&%ugar moieties into SHASEGP; thereby
generating a genetically modified cell containing the nucleic acid; and administering the cell comprising

the nucleic acid to the subject, whereby the nucleic acid encoding the sHASEGP is transferred to the
subject. 49,  The cell of claim 47 that is a eukaryotic cell.

50.  The cell of claim 47 selected from a bacterial cell, a yeast cell, a plant cell,

an insect cell or an animal cell.
51. The cell of claim 47 that is 2 mammalian cell.

52.  An antibody that binds to the SHASEGP of claim 1, wherein said antibody

is free of reactivity to bovine, ovine or bacterial hyaluronidase.

53. A transgenic non-human animal, wherein an endogenous gene that encodes
a polypeptide of claim 1 has been disrupted by homologous recombination or insertional

mutagenesis of the animal or an ancestor thereof.

54, A method for producing a soluble polypeptide that contains sHASEGP,
comprising:
introducing a nucleic acid as set forth in SEQ ID NO. 6 operably linked to a
promoter into a cell that incorporates N-linked sugar moieties into sSHASEGP;
culturing the cell under conditions whereby the encoded polypeptide is
expressed by the cell; and

recovering the expressed polypeptide.

55. A method for producing a soluble polypeptide that contains sHASEGP,
comprising:
introducing a nucleic acid that encodes the polypeptide of claim 1 operably
linked to a suitable promoter into a cell capable of incorporating N-linked sugar
moieties into SHASEGP; culturing the cell under conditions whereby the encoded
polypeptide is expressed by the cell; and recovering the expressed polypeptide.




61. The method of claim 60, wherein the cell is autologous to the subject. ~ 62. The method-of claim
60, wherein the cell is haplotype matched to the subject.  63. A method of preparaing a mammalian
oocyte for in vitro fertilization saif method comprising: contacting an oocyte with a SHASEGP of
claim 1 in amount effective for removing the cumulus matrix. 13h 64. The method of claim 62,
wherein the cumulus is effectively removed without rﬁéﬁipulation of the oocyte with a narrow bore
pipette. 65. A method for generating a SHASEGP polypeptide comprising: contacting the
polypeptide of claim 1 with glycosyltransferase enzymes capable of introducing said N-linked sugar
moieties into polypeptide, thereby generating SHASEGP.

56.  Themethod of claim 54, wherein the cell is a eukaryotic cell.

57.  The method of claim 55, wherein the eukaryotic cell is selected from a

mammalian cell, an insect cell, a yeast cell or a plant cell.
58. The method of claim 57, wherein the cell is a CHO cell.

59. A method for producing a soluble polypeptide that contains SHASEGP,
comprising:
culturing the cell of claim 47 under conditions whereby the encoded
polypeptide is expressed by the cell; and
recovering the expressed polypeptide.

60. A method of ex vivo gene therapy, comprising:

introducing, in vitro, a nucleic acid encoding the polypeptide of claim 1 and
operably linked to a suitable promoter into a cell capable of incorporating N-linked
sugar moieties into sSHASEGP; thereby generating a genetically modified cell
containing the nucleic acid; and administering the cell comprising the nucleic. acid
to the subject, whereby the nucleic acid encoding the sSHASEGP is transferred to
the subject.

61.  The method of claim 60, wherein the cell is autologous to the subject.

62.  The method of claim 60, wherein the cell is haplotype matched to the

subject.

63. A method of preparaing a mammalian oocyte for in vitro fertilization saif
method comprising:
contacting an oocyte with a SHASEGP of claim 1 in amount effective for

removing the cumulus matrix.




66. The method of claim 65 wherein the glycosyltransferase enzymes are derived from canine
raicrosomal membranes. 67. A composition, comprising a substantially purified SHASEGP
glycoproteit polypeptide and a suitable pharmaceutical carrier. 68. A composition, comprising the
polypeptide of claim and a suitable pharmaceutical carrier, 69. A method for treating a subject
having an excess of SHASEGP substrate, comprisinéj.3 administering an amount of SHASEGP
polypeptide of claim 1 sufficient to remove said SHASEGP substrate. 70. The method of claim 69,
wherein said excess substrate is produced from a scar tissue. 71. The method of claim 70, wherein

said scar tissue 4 glialoeamehafing s finandasinthy. cumups thefstisdy oremivedro,
wherein saidf63f fisstisuist AR SURSHh :ﬁiarrow‘ bore pipette.

65.  Amethod for generating a sSHASEGP polypeptide comprising:

contacting the polypeptide of claim 1 with glycosyltransferase enzymes
capable of introducing said N-linked sugar moieties into polypeptide, thereby
generating sHASEGP.

66. The method of claim 65 wherein the glycosyliransferase enzymes are

derived from canine microsomal membranes.

67. A composition, comprising a substantially purified SHASEGP glycoprotein

polypeptide and a suitable pharmaceutical carrier.

68. A composition, comprising the polypeptide of claim 1 and a suitable

pharmaceutical carrier.

69. A method for treating a subject having an excess of sHASEGP substrate,
comprising:
administering an amount of sHASEGP polypeptide of claim 1 sufficient to
remove said SHASBGP substrate. |

70.  The method of claim 69, wherein said excess substrate is produced from a

scar tissue.

71.  The method of claim 70, wherein said scar tissue is a glial scar resulting

from spinal cord injury.
72.  The method of claim 70, wherein said scar tissue is a result of surgery.

73.  The method of claim 70, wherein said scar tissue is a keloid scar.




74.The method of claim 69, wherein said substrate is associated with a herniated disk. 75.A method
for increasing the diffusion of a therapeutic substance than about 0.5 microns in diameter in a subject,
comprising. administering to a subject a SHASEGP polypeptide in an amount sufficient to open or to
form channels smaller than about 0.5 microns in diameter and a therapeutic substance, whereby the
diffusion of the therapeutic substance is increased. 783Fhe method of claim 75, wherein said
SHASEGP polypeptide is injected at a dose between 0.1 and 1500 Units. 77.The method of claim 75
wherein said SHASEGP polypeptide is mixed with the therapeutic substance prior to injection. 78.A Kit,

comprising:
74.  The method of claim 69, wherein said substrate is associated with a

herniated disk.

75. A method for increasing the diffusion of a therapeutic substance smaller

than about 0.5 microns in diameter in a subject, comprising:
administering to a subject a sSHASEGP polypeptide in an amount sufficient
to open or to form channels smaller than about 0.5 microns in diameter and a

therapeutic substance, whereby the diffusion of the therapeutic substance is

increased.

76.  The method of claim 75, wherein said SHASEGP polypeptide is injected at
a dose between 0.1 and 1500 Units,

77.  The method of claim 75 wherein said sSHASEGP polypeptide is mixed with

the therapeutic substance prior to injection.

78.  Akit, comprising:
(a) asHASEGP polypeptide at a dose between 0.1 and 1500 Units/ml

in an acceptable carrier;
(b)  atleast one therapeutic substance in an acceptable carrier; and

(©) optionally, instructions for delivering therapeutic substances.

79.  The kit of claim 78, wherein the SHASEGP polypeptide and the therapeutic

substance are provided as a mixture.

80.  Amethod of treating a cardiovascular disorder comprising:
administration of a sSHASEGP polypeptidé of claim 1 to a subject in an

amount sufficient to remove excess glycosaminoglycans.




(a) a SHASEGP polypeptide at a dose between 0.1 and 1500 Units/m1 in an acceptable carrier; (b)
at least one therapeutic substanceacceptable carrier; (c) optionally, instructions for delivering
therapeutic substances. 79.The kit of claim 78, wherein the SHASEGP polypeptide and the therapeutic
substance are provided as a mixture. 80.A method of treating a cardiovascular disorder comprising:
administration of a SHASEGP polypeptide of claim 1l a subject in an amount sufficient to remove
excess glycosaminoglycans. 1 3j 81. The method of claim 80, wherein said cardiovascular

disorder is selected from a myocardial infarct, congestive heart failure or arteriosclerosis.
81.  The method of claim 80, wherein said cardiovascular disorder is selected

from a myocardial infarct, congestive heart failure or arteriosclerosis.

82. A method of treating a tumor comprising:
administration of a SHASEGP polypeptide of claim 1 to a subject in an

amount sufficient to remove excess glycosaminoglycans.

83. A method of delivering a molecule to a tissue containing excess amounts of
glycosaminoglycan, comprising: administering a SHASEGP polypeptide of claim 1 to a
tissue in an amount sufficient to degrade glycosaminoglycans sufficiently to open channels
less than about 500 nm in diameter; and administering a molecule to the tissue comprising the

degraded glycosaminoglycans.

84. The method of claim 83, wherein the polypeptide is modified with a
polymer.

85.  The method of claim 84, wherein the polymer is PEG or dextran.

86. The method of claim 83, wherein the SHASEGP polypeptide is

administered pridr to, simultaneously with or following administration of the molecule.

87.  The method of claim 83, wherein the SHASEGP is administered at a site

different from the site of administration of the molecule.

88.  The method of claim 83, wherein the sHASEGP is administered at a site the

. same as the site of administration of the molecule.

89. A pharmaceutical composition, comprising, substantially purified soluble

hyaluronidase glycoprotein (sHASEGP) polypeptide of claim 1 and a pharmaceutical carrier.

90. A pharmaceutical composition, comprising the substantially purified
sHASEGP polypeptide of claim 1. |




82. A method of treating a tumor comprising;  administration of a SHASEGP polypeptide of claim 1
to a subject in an amount sufficient to remove excess glycosaminoglycans. 83. A. method of
delivering a molecule to a tissue containing excess amounts of glycosaminoglycan, comprising:
administering a SHASEGP polypeptide of claim 1 to a tissue in an amount sufficient to degrade
glycosaminoglycans sufficiently to open channels ledskhan about 500 nm in diameter; and
administering a molecule to the tissue comprising the degraded glycosaminoglycans, 84. The
method of claim 83, wherein the polypeptide is modified with a polymer. 85. The method of claim
84, wherein the polymer is PEG or dextran. 86. The method of claim 83, wherein the SHASEGP
polypeptide is adéinisteithe phinmmestivalltampositignyifreaifoldyfimtharcoriistiagen of the molecule.
87. The meglod of ¢ ainﬂI 83, wherein the SHASEGP is administered at a site different from the site of
o]

administrago?wr%l?? % r?? %38 é’.e age 8. The method of claim 83, wherein the SsHASEGP is administered

ata sit_e_the same as the site_ (_)f administration of the molecule. .89. A pharmaceutical cpmpositiqn,
comprisng,subsgniely et oo ARy dusenros HASERE e o cam
purified sHsBEGEepolypelptidd fbaldngtoup of agents consisting of a chemotherapeutic agent, an

analgesic agent, an anti-inflammatory agent, an antimicrobial agent, an amoebicidal agent, a

trichomonocidal agent, an anti-parkinson agent, an anti-malarial agent, an anticonvulsant

agent, an anti-depressant agent, and antiarthritics agent, an anti-fungal agent, an

antihypertensive agent, an antipyretic agent, an anti-parasite agent, an antihistamine agent, an

alpha-adrenargic agonist agent, an alpha blocker agent, an anesthetic agent, a bronchial

dilator agent, a biocide agent, a bactericide agent, a bacteriostat agent, a beta adrenergic

blocker agent, a calcium channel blocker agent, a cardiovascular drug agent, a contraceptive

agent, a decongestant agent, a diuretic agent, a depressant agent, a diagnostic agent, a

electrolyte agent, a hypnotic agent, a hormone agent, a hyperglycemic agent, a muscle

relaxant agent, a muscle contractant agent, an ophthalmic agent, a parasympathomimetic

agent, a psychic energizer agent, a sedative agent, a sympathomimetic agent, a tranquilizer

agent, an urinary agent, a vaginal agent, a viricide agent, a vitamin agent, a non-steroidal anti-

inflammatory agent, an angiotensin converting enzyme inhibitor agent, a polypeptide, a

protein, a nucleic acid, a drug, a organic molecule or a sleep inducer.

93.  The pharmaceutical composition of claim 92, wherein the chemotherapeutic

agent is a toxin or a tumor necrosis factor.

94,  The pharmaceutical composition of claim 92, wherein the anesthetic agent is

lignocaine or bupivicaine.

935. The pharmaceutical composition of claim 92, further comprising a hormonal

agent.

96.  The pharmaceutical composition of claim 95, wherein the hormonal agent is

epinephrine.




13k 91. The pharmaceutical composition of claim 89, further comprising a pharmaceutically active
agent. 92. The pharmaceutical composition of claim 91, wherein the pharmaceutically active agent
is selected from the group of agents consisting of a chemotherapeutic agent, an analgesic agent, an
anti-inflammatory agent, an antimicrobial agent, an amoebicidal agent, a trichomonocidal agent, an
anti-parkinson agent, an anti-malarial agent, an anticbtvulsant agent, an anti-depressant agent, and
antiarthritics agent, an anti-fungal agent, an antihypertensive agent, an antipyretic agent, an
anti-parasite agent, an antihistamine agent, an alpha-adrenargic agonist agent, an alpha blocker
agent, an anesthetic agent, a bronchial dilator agent, a biocide agent, a bactericide agent, a

bacteriostat agenta betadsppaiaicualatkerpasiiondtlsiHMR e RaRneiieckRiaaRBtR.sardiovascular
drug agent, a contraceptive agent, a decongestant agent, a diuretic agent, a depressant agent, a

diagnostic SAERT CaTBRItSs A/ RAbibERE sPWASRotic agent, a hormone agent, a hyperglycemic agent, a
muscle relaxant agent, a muscle contractant agent, an ophthalmic agent, a parasympathomimetic
agent, a psychic energizer agent, a sedative agent, a se{mpathomimetic agent, a tranquilizer agent, an

urinary agent, a vaginal dgembaeNsal SeRpos wlage A7, Whersin iBeotabilirnmspiniemtory

agent, an aRgietensinNGe e ING SAZHIBG A HBHP(Be N ina Pypeptide, a protein, a nucleic acid, a
drug, a organic molecule or a sleep inducer. 93. The pharmaceutical composition of claim 92,
wherein the chemotherapeutic agent is a toxin or a tumor necrosis factor.  94. The pharmaceutical

composition of clajg 92, yhasgintheanastiptisostienids SRR IR BRI GRIRSzing A E

pharmaceutical composition of claim 92, further comprising a hormonal agent. 131 =~ 97. The
pharmace Ufiethics sABBEGS sty ensrippins ietarasetieapidERAd0utical carrier comprises a stabilizing

solution. 98. The pharmaceutical composition of claim 97, wherein the stabilizing solution

comprises, NaC1 and a metal selected from CaC12 and MgC12.
100. The pharmaceutical composition of claim 97, wherein the stabilizing solution

further comprises a carrier selected from the group comprising albumin, detergent or a
surfactant.

101.  The pharmaceutical composition of claim 97, wherein the stabilizing solution
comprises phenol red, human serum albumin, HEPES, NaCl and a metal selected from
CaCl, and MgCl,.

102. The pharmaceutical composition of claim 101, wherein the concentration of

the glycoprotein is about 80 Units/ml.
103.  The pharmaceutical composition of claim 89, further comprising a surfactant.

104. The pharmaceutical composition of claim 103, wherein the surfactant is
selected from sorbitan monolaurate; sorbitan monooleate; sorbitan palmitate; sorbitan
monostearate; sorbitan sesquitolate; sorbitan trioleats; polyoxyethylene oleic acid ester
derivatives; polyoxyethylene lauryl amine derivatives; polyoxyethylene stearyl amine
derivatives; polyoxyethylene oleyl amine derivatives; polyoxyethylene castor oil derivatives;
polyoxyethylene hydrogenated castor oil derivatives; polyoxyethylene bis phenol ether
derivatives; polyoxyethylene glycols; sorbitan fatty acid ester derivatives; polyoxyethylene
sorbitan fatty acid ester derivatives; polyoxyethylene-polyoxypropylene derivatives;

polyethylene glycol hexadecyl ether (Brij® 56); polyethylene glycol octadecyl ether (Brij®




99. The pharmaceutical composition of claim 97, wherein the stabilizing solution further comprises
ethylenediamine tetra-acetic acid (EDTA). 100. The pharmaceutical composition of claim 97,
wherein the stabilizing solution further comprises a carrier selected from the group comprising
albumin, detergent or a smfactant. 101. The pharmaceutical composition of claim 97, wherein the
stabilizing solution comprises phenol red, human sehd# albumin, HEPES, NaC1 and a metal selected
from CaC12 and MgC12. 102, The pharmaceutical composition of claim 101, wherein the
concentration of the glycoprotein is about 80 Units/ml. 103. The pharmaceutical composition of
claim 89, 1B EPOTISHSISg R O siher (BT G)striacpriehsecemebat eoBaL ARG 103,

wherein thg %66}39&?&@%@!&@@90?%%%&&&@@%1@@%ﬁﬁd@%ﬁ?&iﬁﬁéﬁé@%&&ﬁn palmitate;
sorbitan monostearate; sorbitan sesquitolate; sorbitan trioleate; polyoxyethylene oleig acid ester

derivativesnpeRpsiEas EEEEDNy A pRyaB s gl cosgtilm meenuesai (TIHRY dévatives:
pOWOXyetZ%é Qﬁ%ﬁ&l&%%ﬁﬁfﬁﬁ%ﬁ??ﬂ@m@)@s&% n%@?l@ﬂ@ﬁ%@;{t%%ﬁitﬂﬁﬂ%&g%ene

hydrogen castar oil derivatives; polyoxyethylene henol ether derivatives; polyoxyethylene
glycols; soﬁ%ﬁﬁ%ﬁ%iﬂ%&%ﬁﬁ%@{% éﬁ%(]igﬁglé&@b&%h tragthyaeqrmaeitderivatives;
po'yoxyetha&&%esﬁ%ﬂm&m%lﬁ?ﬁe% upiiRS sl ohieok RexaRaRY FhAL R, O):
polyethylene glycol octadecyl ether (Brij(r), 13m 72), polyoxyethylene 10 oleyl ether (BTij(r) 97);
t-OctylphefBspobpEanpiepe hked| (Phreres NSk coaPwEBamethylene glycol sorbitan monolaurate
(TWEEN(r) 20); polyoxyethylenesorbitan monopalmitate (TWEEN(r) 40); polyethylene glycol smbitan
monostearate (TWEEN(r) 60); polyoxyethylenesorbitan Tristearate65); polyethylene glycol sorbitan
monooleate (TWEER(r) 8by;nberepepatiopsonmniion of faaaS Wi e e goncensaipareidmethy|)
aminometrgg}go {gﬂl@%@,@'ﬁ@@ﬁ%@ﬁgﬂggﬁh@d@t@iﬁmg copolymer of polyethylene and
polypropylene glycol (Pluronic(r) F68); or albumin. 105. The pharmaceutical composition of claim
89, wherein the concentration of the glycoprotein is between about 1 Unit/mg and 5000 Units/mg.

106. The pharmaceutical composition of claim 103, wherein the concentration of

the glycoprotein is between about 1 Unit/mg and 300 Units/mg.

107.  The pharmaceutical composition of claim 103, wherein the concentration of

the glycoprotein is between about 1 Unit/mg and 150 Units/mg.

108.  The pharmaceutical composition of claim 89, further comprising a metal ion

selected from calcium and magnesium.

109. The pharmaceutical compositions of claim 89 that is formulated for as a timed

release or that is released upon contact with the site of application or targeted tissue.

110. The pharmaceutical composition of claim 89 that is formulated for topical,
local, enteric, parenteral, intracystal, intracutaneous, intravitreal, subcutaneous,

mtramuscular, or intravenous administration.

111.  The pharmaceutical composition of claim 89 that is formulated as spray, foam

or aerosol,

112.  The pharmaceutical composition of claim 89 that is formulated as a tablet or

capsule.




106. The pharmaceutical composition of claim 103, wherein the concentration ycoprotein is between
about 1 Unit/mg and 300 Units/mg. 107. The pharmaceutical composition of claim 103, wherein the
concentration of glycoprotein is between about 1 Unit/mg and 150 Units/mg. 108. The
pharmaceutical composition of claim 89, further comprising a metal ion selected from calcium and
magnesium. 109. The pharmaceutical compositiéA8 of claim 89 that is formulated for as a timed
release or that is released upon contact with the site of application or targeted tissue, 110. The
pharmaceutical composition of claim 89 that is formulated for topical, local, enteric, parenteral,
intracystal, intracutaneaus, intravitreal, subcutaneous, intramuscular, or intravenous administration.

111. The pharmageticaliecshpesiteniodldeinp@aihiab 08 ¢a-thersprayrifogamemetosol. 112,
The pharmaceutical composition of claim 89 that is formulated as a tablet or capsule. 13n 113.
The pharn‘fgﬁtélﬂﬁ'rcal composition of claim 108, further comprising an enteric coating. 114. The
pharmaceutical composition of claim 108, wherein the coating is selected from cellulose acetate

phthalate, polyethylene Lycol, polyox eé[:] lene sarbitan, castar oil, ethyl cellulose pseydolatex, phenyl
salicylate, n-butylt fzara’g ?@B@éﬂ}?%?&%c %’@Qﬂ?é%%?%m 108, whereth the coating is selected
from cellulose acetate phthalate, polyethylene glycol, polyoxyethylene sorbitan, castor oil,

ethyl cellulose pseudolatex, phenyl salicylate, n-butyl stearate, stearic acid and carnauba wax.
115.  The pharmaceutical composition of claim 81 that is a Iyophilized powder.

116. The pharmaceutical composition of claim 110, wherein the lyophilized
powder is produced by a process, comprising:
(a) transferring the pharmaceutical composition into a buffer solution;
(b)  sterile-filtering the resulting solution; and
(© lyophilizing the filtered solution under standard conditions to produce

a sterile powder.

117.  The pharmaceutical composition of claim 116, wherein the buffer solution is
selected from HEPES, Phosphate, Citrate and Bicarbonate.

118.  The pharmaceutical composition of claim 117, wherein the buffer solution

further comprises a sugar or carbohydrate.

119. The pharmaceutical compositiori of claim 118, wherein the sugar or

carbohydrate is dextrose or lactose.

120. The pharmaceutical composition of claim 119, wherein the lactose is present

at a concentration of between about 1 mg/ml to about 15 mg/ml.

121.  The pharmaceutical composition of claim 116, wherein the buffer further

comprises a surfactant.




115. The pharmaceutical composition of claim 81 that is a lyophilized powder. 116. The
pharmaceutical composition of claim 110, wherein the lyophilized powder is produced by a process,
comprising: (a) transferring the pharmaceutical composition into a buffer solution; (b)

~ sterile-filtering the resulting solution; and (c) Iyophlllzmg the filtered solution under standard
conditions to produce a sterile powder. 117. The ﬁﬁarmaceutlcal composition of claim 6, wherein
the buffer solution is selected from HEPES, Phosphate, Citrate and Bicarbonate, 118. The
pharmaceutical com osmon o cl further omprlses asu ar ar carbohy%ate buffer solution 1109.
The pharmaceutlég ¢ 198mHAs an S e TEHSATH LS or

lactose. seﬂa%%dTh@)ﬁhamﬂt@@hﬁm%@fbﬁﬁﬂmﬁﬁaﬁﬁh%ﬁiﬁdﬁ@m issBrgieNt at a
concentration of between apbout 1 m%]ml to about 15 mg/ral.
monostearate; sorbitan sesquitolate; sorbitan trioleate; polyoxyethylene oleic acid ester

derivatives; polyoxyethylene lauryl amine derivatives; polyoxyethylene stearyl amine
derivatives; polyoxyethylene oleyl amine derivatives; polyoxyethylene castor oil derivatives;
polyoxyethylene hydrogenated castor oil derivatives; polyoxyethylene bis phenol ether
derivatives; polyoxyethylene glycols; sorbitan fatty acid ester derivatives; polyoxyethylene
sorbitan fatty acid ester derivatives; polyoxyethylene-polyoxypropylene derivatives;
polyethylene glycol hexadecyl ether (Brij® 56); polyethylene glycol octadecyl ether (Bri}®
72); polyoxyethylene 10 oleyl ether (Brij® 97); t-Octylphenoxypolyethoxyethano! (TRTTON®
X 100); polyethylene glycol sorbitan monolaurate (TWEEN® 20); polyoxyethylenesorbitan
monopalmitate (TWEEN® 40); polyethylene glycol sorbitan monostearate (TWEEN® 60);
polyoxyethylenesorbitan Tristearate (TWEEN® 65); polyethylene glycol sorbitan monooleate
(TWEEN® 80); polyoxyethylenesorbitan Trioleate (TWEEN® 85); tris(hydroxymethyl)
aminomethane lauryl sulfate (TRIZMA® dodecyl sulfate); block copolymer of polyethylene
and polypropylene glycol (Pluronic® F68); or albumin.

123. A combination comprising,

a sterile vial and the pharmaceutical composition of claim 89 wherein the

composition is contained in the vial.

124. The combination of claim 123, wherein the sterile vial contains an amount of'

the pharmaceutical composition that is for single dose administration.

125. A combination comprising,

a sterile vial containing the pharmaceutical composition of claim 110.
126. The combination of claim 123, wherein the sterile vial further contains an
amount of sterile water for injection; and the final concentration of the glycoprotein is

between about 1 and 5000 Units/ml,

127. A kit comprising the combination of claim 123 and at least one of :




121. The pharmaceutical composition of claim 116, wherein the buffer further comprises a surfactant.
130 122. The pharmaceutical composition of claim 116, wherein the surfactant is selected from
sorbitan monolaurate; sorbitan monooleate; sorbitan palmitate; sorbitan monostearate; sorbitan
sesquitolate; sorbitan trioleate; polyoxyethylene oleic acid ester derivatives; polyoxyethylene lauryl
amine derivatives; polyoxyethylene stearyl amine deriatives; polyoxyethylene oleyl amine derivatives;
polyoxyethylene castor oil derivatives; polyoxyethylene hydrogenated castor oil derivatives;
polyoxyethylene bis phenol ether derivatives: polyoxyethylene glycols; sorbitan fatty acid ester
derivatives; polyoxyethy{gé%e sgr%?f%%%%ﬁ%{gfgr derivatives; polyoxyethylene-polyoxypropylene

derivatives; polyethylengtylycoinseneiineyfetidn By ()t 361) npodfeieraengbpoakactadecyl ether (Brij(r)
72); polyoxyethylene 10 coley! ether (Brij(r) 97); t-Octylphenoxypolyethoxyethanol (TRrrON(r) X 100);
polyethylene egcS?@BPB} ‘monolaurate (TWEEN(r) 20); polyoxyethylenesorbitan monopahnitate
(TWEEN(r) 40); polyethylene glycol sorbitan monostearate (TWEEN(r) 60); polyoxyethylenesorbitan

Tristearate (TWEEN(r) 63); polyethyle lycol sorbitan monooleate (TWEEN(r) 80); .
polyoxyethylenesli itar?@ﬁ%éﬁé’%@é&%’%%@f @%ﬂ%%ﬁ@fﬁ#&ﬂﬁﬁ&%ﬁ&m Xfuryl sulfate
(TRIZMA(r}adeny, soifaleldbiodslisnalwnerbkpoysibyttievaa, papep eaensd beeh(Pluronic(r)
F68); or albumin. = . 123. A compination comprising, a sterile via{)and the pharmaceutical
compositioR S YM AR HF TBERhS: ié’ﬁe@f aﬁféeﬂ%ﬁ @ypd 1ubbety 4 The combination of claim

123, wherein the sterile vial contains an amount of the pharmaceutical composition that is for single
dose administratio%.?125 A cambination comprising, a sterile vial containing the pharmaceutical
composition of clal 1106* comi’l%‘.(’?ﬁé’@é’ tion of claim 123, wherein the sterile vial further

contains an amount of stesitgilyaieifer oty weglhaadicakinneemisatitioobiiRalgmprotein is
between about 1 and 5000 Units/ml.
130.  The combination of claim 129, wherein the sterile syringe has a volume of
between about 5 to 50 pl

131.  The combination of claim 129, wherein the final concentration of the

glycoprotein is between about 1 and about 5000 Units/ml.

132. A combination comprising,

a sterile syringe containing the pharmaceutical composition of claim 110.

133. The combination of claim 132, wherein the final concentration of the

glycoprotein is between about 1 and about 5000 Units/ml.

134, The combination of claim 132, wherein the pharmaceutical composition is

dissolved in about 5ul to about 50 pl of sterile water.

135.  The combination of claim 132, further comprising a second syringe

containing a pharmaceutically effective agent.

136. The combination of claim 132, wherein the pharmaceutically effective agent
is selected from a chemotherapeutic agent, an analgesic agent, an anti-inflammatory agent,

an antimicrobial agent, an amoebicidal agent, a trichomonocidal agent, an anti-parkinson




13p (a) a packaging material; or (b) instructions for using the kit for use of the
pharmaceutical composition. 128. The kit of claim 127, wherein the packaging material includes
ice, dry ice, styrofoam, foam, plastic, cellophane, shrink wrap, bubble wrap, paper, cardboard, starcb
peanuts, twist ties, metal clips, metal cans, drierite, glass and rubber. 129. A combination comprising,
a sterile syringe containing the phamiaceutical compb&tion of claim 89. 130. The combination of
claim 129, wherein the sterile svolume between about 5 to 50 4. 131. The combination of claim
129, wherein the final concentration of the glycoprotein is between about 1 and about 5000 Units/m1

132. A corABiRhtieh COHhPIRLRG 2868tk 8y ANRORBHEIIREHe Rahticsamresreloresasitigitof claim 0.
133. The combinied gkatain =2l Asshnefinatisgpaesiaionehihe dysopwiekpindatween

about 1 and about 5000 Units/m1 _ 134. The combination of claim 132, wherein the pharmaceutical
compositicitsRIESER @8R abid AOdbista B LAgsEty a0 AlBharAdranaRgiC agonist agent, an alpha

blocker agent, an anesthetic agent, a bronchial dilator agent, a biocide agent, a bactericide
agent, a bacteriostat agent, a beta adrenergic blocker agent, a calcium channel blocker agent,
a cardiovascular drug agent, a contraceptive agent, a decongestant agent, a diuretic agent, a
depressant agent, a diagnostic agent, a electrolyte agent, a hypnotic agent, a hormone agent, a
hyperglycemic agent, a muscle relaxant agent, a muscle contractant agent, an ophthalmic
agent, a parasympathomimetic agent, a psychic energizer agent, a sedative agent, a
sympathomimetic agent, a tranquilizer agent, an urinary agent, a vaginal agent, a viricide
agent, a vitamin agent, a non-steroidal anti-inflammatory agent, an angiotensin converting
enzyme inhibitor agent, a polypeptide, a protein, a nucleic acid, a drug, a organic molecule or
a sleep inducer.

137.  The combination of claim 136, wherein the pharmaceutically effective agent

is a viscoelastic.

138. A kit comprising the combination of claim 132 and one or more of the

following:
(a) packaging material; and
(b) instructions for using the kit for the use of the pharmaceutical
composition.

139. The kit of claim 138, wherein the packaging material includes ice, dry ice,
styrofoam, foam, plastic, cellophane, shrink wrap, bubble wrap, paper, cardboard, starch

peanuts, twist ties, metal clips, metal cans, drierite, glass and rubber.

140. A method for the treatment of a pathologic accumulation of

glycosaminoglycans, comprising:

administration of a recombinant SHASEGP, wherein said sHASEGP is free
of bovine, ovine or bacterialenzymes, in an amount sufficient to ameliorate or

reduce fhe accumulated glycosaminoglycan.




135. The combination of claim 132, further comprising a second syringe containing a pharmaceutically
effective agent. 136. The combination of claim 132, wherein the pharmaceutically effective agent
is selected from a chemotherapeutic agent, an analgesic agent, an anti-inflammatory agent, an
antimicrobial agent, an arnoebicidal agent, a trichomonocidal agent, an anti-parilcinson 13q agent,
anagent, an anticonvuLsant agent, an anti-depressahé’agent, and antiarthritics agent, an anti-fwagal
agent, an antihypertensive agent, an antipyretic agent, an anti-parasite agent, an antihistamine agent,
an alplaa-adrenargic agonist agent, an alpha blocker agent, an anesthetic agent, a bronchial dilator
agent, a biocide agent, a bactericide agent, a bacteriostat agent, a beta adrenergic blocker agent, a

calcium channel gl cker_agent, a ??%di vascular drug.agent, a contraceptive agepj, a decongestant
agent, a diuretic é) ht, ﬁﬁiﬁ‘é&gé 8&‘3&% df‘é{%ﬁgﬂi gagﬁﬁr%%geﬂbﬁﬁéeé’g%ﬁﬁ%ypnotic agent, a
hormone aggtiovaitrite@yrbralc mestinoss Jais satana iokgenty feitusc it Copiiphtdaiagent, an
ophthalmic agent, a parasympathomimetic agent, a psychic energizer agent, a sedative agent, a
sympathomirnetic agent, a tranquilizer agent, an urinary agent, a vaginal agent, a viricide agent, a
vitamin agent, a -steroidal a ti-{}gﬁm_ator agent, an angiatensin converting enzyme inhibitor
agent, a polypep?llgg; a &6?5#?,03 B t%ﬁéfé@%ﬁé%%%ﬁ%%ﬁ@éﬁ&%?& § q%ﬂgcer. 137. The
combinatioadafiaisintidba i \wheseinbihenp BEASEGR licatlaaiteat veffignt corldsciche gradfh. of Kit
comprising the corﬂgination of claim 2 and one or more of the following: (a) packaging material;

and  (b)IFRYASERBHYFIPOSIAY ARSTRICSSISHHE use of the pharmaceutical composition.  139. The kit

of claim 138, wherein the packaging material includes ice, dry ice, styrofoam, foam, plastic,

cellophane, shrink wrap, bubble wrap, papey, cardboard, starch peanuts, twist ties, metal clips, metal

Cans?drierite, glaﬁgﬁang {,%1618 (_)(¥V tror%egxogafog giycosammog e} siarom the Vgtreous’humor P
comprising;

administration of a SHASEGP.

144,  The glycoprotein of claim 1 wherein said N-linked glycan demonstrates a
degree of polymerization of about 15.6.

145. The glycoprotein of claim 1 wherein said N-linked glycan demonstrates a
degree of polymerization of about 13.7.

146. The glycoprotein of claim 1 wherein said N-linked glycan demonstrates a
degree of polymerization of about 11.6.

147.  The glycoprotein of claim 1 wherein said N-linked glycan demonstrates a
degree of polymerization of about 10.0.

148.  The glycoprotein of claim 1 wherein said N-linked glycan demonstrates a
degree of polymerization of about 8.37.

149.  The glycoprotein of claim 1 wherein said N-linked glycan demonstrates a
degree of polymerization of about 7.32.




140. A method for the treatment of a pathologic accumulation of glycosaminoglycans, comprising:
administration of a recombinant SHASEGP, wherein said SHASEGP is free of bovine, ovine or
bacterialenzymes, in an amount sufficient to ameliorate or reduce the accumulated
glycosaminoglycan. 13r 141. The method of claim 140, wherein the accumulation is selected from
cardiovascular, cerebral, paraphimosis, myxedema, steromyxedema and lymphedema. 142. A
method of facilitating revascularization of necrotic tissue, comprising administration of a recombinant
SHASEGP in an amount sufficient to |nduce the |growth of neovasculature into said necrotic tissue.

143. A method fol¥8movardlyppseisminbeirics A ShsrrnaidiN-Enkerd whsrr SamperiRateadministration

of a sSHASBGRe of pdPmeiaiycaripieit af claim 1 wherein said N-linked glycan demonstrates a
degree of po ymerlzatlon of about 15.6. 145. The glycoprotein of claim 1 wherein said N-linked

glycan demonstrates a degree of polymerization of about 13.7. 146. The glycoprotein of claim 1

wherein said N-linkgd glygan ARBRoRIAIRIHEIRRRERMARURALAN P AR dnbirates a
degree of polymerization of about 5.6.

152, The glycoprotein of claim 1 wherein said N-linked glycan demonstrates a
degree of polymerization of about 3.8.

153. The glycoprotein of claim 1 wherein said N-linked glycan demonstrates a
degree of polymerization of about 3.2.

154, A process for producing a substantially purified neutral active soluble
hyaluronidase polypeptide and at least one N-linked sugar moiety, wherein the N-linked
sugar moiety is covalently attached to an asparagine residue of the polypeptide,
comprising growing Chinese Hamster Ovary cells in a suitable growth media and in the
presence of 0.1-lmM Sodium Butyrate under conditions suitable for production of the
polypeptide.

155. A process for purifying a sHASEGP, said process comprising; contacting
sHASEGP containing media under low ionic strength with an anion exchange resin at
neutral pH, and eluting said SHASEGP with about 400mM of a salt; contact of said
sHASEGP with hydrophobic interaction chromatography resin in the presence of about
0.5M ammonium sulfate; contact of said SHASEGP in ammonium sulfate with phenyl
boroﬁate resin; eluting said sSHASEGP in low salt at neutral pH; contact said sHASEGP
with Hydroxapatite resin, and elution of said sSHASEGP with about 100mM Na Posphate,
resulting in a SHASEGP wherein said sSHASEGP is substantially purified.

156. A method of inducing liquefaction of vitreous humor to treat a disorder of a
mammalian eye comprising contacting the vitreous humor with an amount of a protein of

claim 1 effective to liquefy said vitreous humor whereby the disorder is treated.




147. The glycoprotein of claim 1 where' said N-linked glycan demonstrates a degree of polymerization
of about 10.0. 148. The glycoprotein of claim 1 wherein said N-linked glycol) demonstrates a
degree of polymerization of about 8.37. 149. The glycoprotein of claim 1 wherein said N-linked
glycan demonstrates a degree of polymerization of about 7.32. 13s 150. The glycoprotein of claim
1 wherein said N-linked glycan demonstrates a degrb@ of polymerization of about 6.1. 151. The
glycoprotein of claim 1 wherein said N-linked glycan demonstrates a degree of polymerization of about
5.6. 152. The ghyco i I s gaich Nl | ree of
polymerization o?gléoutﬁ?{%?&%l g@rﬁe%%%ﬁg?c?fein ofégali% ?%ﬁ%?ﬁr?ga%m%%%@%%n
demonstrg@smetdegree of polymerization of about 3.2. 154. A process for producing a substattially
purified neutral active soluble hyaluronidase polypeptide and at least one N-linked sugar moiety,
wherein the N-linked sugar moiety is covalently attached to an asparagine residue of the polypeptide,
comprising growiti Chihbepeivpaptisie©f slaindifs irvasseitaibie pplywier is fB& andexitie presence of
0.1-1mM Sodium Butyrate under conditions suitable for production of the polypeptide. 155. A
process for purifying a SHASEGP, said process comprising; contacting SHASEGP containing media
under low ionic si&hgthAwitbthodafivrdesiviganeorafinpessotral fhd exnofdstibipeaid SHASEGP with

about 400mM of It: con f.sal P wij I IG Nt ' hromategraphy resin

in the presceO F&ng%%ﬁﬁ%é%ﬁn%ﬂf?ﬁé%%’%ﬁﬁ%% &\gg%%xc%fl oﬁéﬁ% %%@Igﬂha%%%%%@ug f sulfate

with phenyl boroheieg eshstasliaiy et § BovBEGRINE ovbatirs] weayabpH; contact said SHASEGP

with Hydroxapati%eeresié]m%réd tié‘@oﬂ{ 25“ 6%?%&&)&? ?Q%%*ja%%mM Na Posphate, resulting in a
SHA ' tia ied * ’

SHASEGP whereln 88i IS sub&tantially puritie
thereby reducing intraocular pressure in the subject.

160. The method of claim 159, further being free of IgG.

161. The method of claim 159, wherein the sHASEGP is administered to the

anterior chamber of the eye.




156. A method of inducing liquefaction of vitreous humor to treat a disorder of a mammalian eye
comprising contacting the vitreous humor with an amount of a protein of claim 1 effective to liquefy
said vitreous humor whereby the disorder is treated. 1 3t 157. The polypeptide of claim 156, wherein
the polypeptide is modified with a polymer. 158. The polypeptide of claim 157, wherein the polymer is
PEG or dextran. comp 159. A method of reducing inltfé}ocular pressure in the eye of a subject sing
administering to a subject in need thereof, human sHASEGP characterized as being substantially free
of bovine, ovine or bacterial enzymes ; being greater than about 40,000 USP Units/mg protein; and
thereby reducing intraocular pressure in the subject. 160. The method of claim 159, further being free

of IgG.
BRIEF DESCRIPTION OF THE DRAWINGS

[eg56] Figure 1 is a vector map of sSHASEGP Vector HZ24,




161. The -method of claim 159, wherein the SHASEGP is administered to the anterior chamber of the |
eye. 13u BRIEF DESCRIPTION OF THE DRAWINGS 100561 Figure 1 is a vector map of
SHASEGP Vector 1-1224. 14 DETAILED DESCRIPTION OF THE INVENTION [0057] A.
DEFINITIONS: Unless defined otherwise, all techiyfcal and scientiflcterms used herein have the same
meaning as is commonly understood by one of skKill in the art to which the invention (s) belong. All
patents, patent applications, published applications and publications, Genhank sequences, websites
and other published m@éﬁ%%m%lﬁmmwe 2|s§|ﬁf herein, unless noted
otherwise, are incorpo t there is a plurality of
definitions for terms herein, those in this section prevail. [DOSS} Where reference is made to a URL or
other suc8&mifler PERNIAEEEN R uhddstdofintdiothmiwisks nlifiecirizal ehdingemiic penticular
information on the in eme%hcan com a%.{ﬁ but uw Ient |nf @yon can. bﬁl?o q% s{earchlng the
Internet. F?e erence Fthereto evidences the a aval r?'d pu haf ormatlon
[0059] As Wb&ﬂl ez dxtrvehiieratsh tmtmtgamtilfpataﬂy mztmmmlgrmqm,, @trhmshatnj@hnmoﬁmmbm pounds,

are, unless i ted o WI e, in acge%rd tt%tégew Bg; recoafélze%d eviations, or the t
IUPAC-IUB" e TS NS FAt. 8 f§é’é‘ lf‘f TS |

%2-944). [00601
As used hﬂrmm@mﬂmhmtn@ﬁdy@dutamm&dmmatenﬂﬁmmdwﬂﬁ&t&vﬂéy mﬁgimmmmbgjycan

inkages R BlREA AN EH AT ELT AR A HEAB  EAIVEE AELRam,

herein, those in this section prevail.

[0058] Where reference is made to a URL or other such identifier or address, it understood

that such identifiers can change and particular information on the internet can come and
go, but equivalent information can be found by searching the internet. Reference thereto

evidences the availability and public dissemination of such information.

[6039] As used herein, the abbreviations for any protective groups, amino acids and other |
compounds, are, unless indicated otherwise, in accord with their common usage, ‘
recognized abbreviations, or the JUPAC-TUB Commission on Biochemical Nomenclature

(see, (1572) Biochem. 11 : 942-944). |

[0060] As used herein, eukaryotic Hyaluronidase refers to a diverse family of

glycosaminoglycan endoglucosaminidases, wherein a glutamate residue in the

Hyaluronidase hydrolyzes the beta 1,4 linkages of hyaluronan and chondroitin sulfates
through an acid-base catalyiic mechanism.

[6061] Of particular interest are SHASEGP’s of mammalian, including human, origin.
Those of skill in this art recognize that, in general, single amino acid substitutions in non-
essential regions of a polypeptide do not substantially alter biological activity (see, e.g.,
‘Watson et al., (1987) Molecular Biology of the Gene, 4th Edition, The
Benjamin/Cummings Pub. co., p. 224).

[0062] As used herein, membrane anchored SHASEGP, refers to a family of membrane

anchored Hyaluronidases that share common structural features as described herein.

[0063] As used herein, soluble hyaluronidase refers to a polypeptide characterized by its
solubility under physiologic conditions. Soluble HASEGP can be distinguished for



[0061] Of particular interest are SHASEGP's of mammalian, including human, origin Those of skill in
this art recognize that, in general, single amino acid substitutions in nonessential regions of a
polypeptide do not substantially alter biological activity (see, e.g., Watson et al., (1987) Molecular
Biology of the Gene, 4th Edition, The Benjamin/Cgmmings Pub. co., p. 224). [0062] As used herein,
membrane anchored sHASEGP, refers to a family, of membrane anchored Hyaluroniciases that share
common structural features as described herein. 15 example by its partitioning into the aqueous
phase of g1t & fom-warerhinaf (Rardisr etaldiBiol ChembidlRalids:
256(4):1604-7). Lipid ahchored HASEGP on the other hand will partition into the detergent rich phase,
but will paritdBardisties adtBigk hhporl OF lakeledbs phdsd forowingipid mberesFRASESSpholipase-C.
(00641 Tyt ofe G180 fan{Pt, X BN SASHA SR G- eRERBAASSBR Ak HEARIGIGIRS gooded by the
SHASEOP gene tamily, including but not limited to: Human sHASEGP, mouse sHASEGP, or an
equivalengsiroisotroobeainete drsnhaay folleyisa restment aviHnBlssphofinapafed synthetically or that
exhibits the same activity. Sequences of encogiﬁ%agucleic acid molecules and the encoded amino acid

sequenced B xEripl apjescporsoarramm eyt | RS snsommssetlbglycrmreikérmple in SEQ ID NO:
4. The term alsoiencompassessRREGRWIth eping-asit-Rybsliftionsital:do nalsistantially alter

activity of each member and also éncompasses splice variants thereof. Suitable substitutions,

inqlu.ding.,mﬁhm@ﬁ%ﬁ&%%ﬁ%iﬁéﬁé@ﬁf&ﬁ@%QEQM%W%mWémhmﬁ to those of
skill in thig,af, ;%&% Eﬁn@é@@a@%&%@%ﬁﬁ%@&@%@@!@% W&)ﬂcé&‘&beﬁéé&ﬁrgm&'yﬂc activity,

of the resultin leculé. [0065] As used herein, a SHASEGP, ver referenced herein, includes

at least orradeial a@iﬂdnamdmmm@m@mmﬂé getes by ehegdyueAbs BIGRisleotides set
forth in SEQ4IR NG £ ther & PG AHRR GG %&%E&Hé%?%ﬁ?éﬁ@q%%@:%%@?&ﬁ%éﬂ@t encode amino

acids 1-509 of SEQ ID Ne. 1; a polypeutide encod y a sequence of nucleotides that hybridizes

under con@iﬁ@h@@ﬁ&@%ﬁ&&ﬁt@i& Higho sy fefigns M@Qrmé %ﬁlﬁt@l@dﬁh@lé@set forth in
SEQNO. %ﬁﬂgmgﬁgﬁﬁgﬁ%%% tlgﬁcg ggg;ﬂ;&gg@@&g&@g&%ﬁgﬁ%ﬂeammo acids 1-509 of

SEQ /D No. 1; d@ polypepti es a sequenc amino acids having at least about 60%, 70%,
75%, 80%suWEtitnB0ns, i88hk1i840lIBBIRh 8694 SFPEIERROBBYOBLIFLiNGI029/6{986,094%, 95%,
96%, 97, R RG-S ESHRRES eI Wihihe ReanENes: l ARG Agiln ek ihin SEQ ID No. 1
or as aminaq aéég 1-448 of SEQ ID No. 4 .%066]_ n particu%r, %ﬁ@@gfsg G [%%rp%ptide, with the
liyaluronidbissagaraladati vy intitate thin SEIRKDaMN! 1y 9 ptby gt Maepliggeptide is a single or two
chain pol;gfgptide. Smaller portions thereof that retain Hyaluronidase activity are also provided. The

Hyaluronid 2863 ohsdtprsifrsrRiaHIBRE PSR anprmaTse Iafaasad thergtn Dnvtadenr# erst ansr and
deletions igiSHFECE P ORsLTHASNBE RYURIESHAR SRR 63y UEHOMRAIEE mucleotides set

forth in SEQ ID NO. 6 or by a sequence of nucleotides that includes nucleotides that

encode amino acids 1-509 of SEQ ID No. 1; a polypeptide encoded by a sequence of
nucleotides that hybridizes under conditions of low, moderate or mgh stringency to the
sequence of nucleotides set forth in SEQ ID NQ. €; a polypeptide that inciudes the
sequence of amino acids set forth as amino acids 1-509 of SEQ ID No. 1; a polypeptide
that includes a sequence of amino acids having at least about 60%, 70%, 75%, 80%, 81
%, 82%, 83%, 84%, 85%, B6%, 87%, 88%., 89%, 90%, 91 %, 92%, 93%, 94%, 95%,
96%, 97%, 98% or 99% sequence identity with the sequence of amino acids set forth in
SEQ ID No. 1 or as amino acids 1-448 of SEQ ID No. 4.

[0066] In particular, the SHASEGP polypeptide, with the Hyaluronidase domains as
indicated in SEQ ID No. 4 is provided. The polypeptide is 2 single or two chain
polypeptide. Smaller portions thereof that retain Hyaluronidase activity are also provided.
The Hyaluronidase domains from sHASEGPs vary in size and constitution, including

insertions and deletions in surface loops. Thus, for purposes herein, the catalytic domain




16 is a portion of a SHASEGP, as defined herein, and is homologous to a domain of other
hyaluronidase like sequences, such as HYAL1, HYALZ, HYA_L3, which have been previously
identified; it was not recognized, however, that an isolated single chain form or the human
Hyaluronidase domain could function in in vitro a$§ays. The Aspartate and Glutamate residues
necessary for activity are present in conserved motifs. [0067] As used herein, a " neutral hyaluronidase
domain of a soluble SHASEGP" refers to an beta 1,4 endoglucosaminidase domain of a sl-IASEGP

that exhiliits biyalonaTis skie, SDivityaatingnttbhébiniaso ishienusidgoaonditivnsas drgbebed and shares
homology and structurg| features with the h i > glycasyl-hydrqlase famijly domains but
contains AehtHATESE ﬁgggqﬁ%esgg%%ﬁyﬁqf@gﬁﬁa i’rgme}?‘?é'ﬁtbgfﬁctivity. Hence it is
at least the-dvipiRlgipattinedoitkadanaicothiteXhibieHyatsonidasetediviplexshassiesest by standard
in vitro assays and remains spluble, Contemplated.herein are such Hyaluronidase domains and
catalyticaﬁiféém%nm PSR, igg?f P8 A AR %gﬂM?Mase domain
that includenibersrealisishbnaspentiheseefihay aetealalyicaliiasadningiechain form. 100681 A

Hyaluronidase domain of an SHASEGPed herein, includes at least one or all of or any combination of

or a catalytioaily Astiveddesion of! seuitdihisidobicapsdeiminalypeplcsd BHNRBIGEE sdfaes sequence of
Py brcis e GEr LB & B HTSUEP R e P T L FUBHEBBH A ot se
SEQ 3D M@iBipepalypeptts thasiitigentiestituar aninosidsaetions i SERMNo. 1; a
A R L g S S e

additional sequences in the carboxy terminus that are required for neutral activity. Hence it

is at least the minimal portion of the domain that exhibits Hyaluronidase activity as

assessed by standard in Vitrb assays and remains soluble. Contemplated herein are such

Hyaluronidase domains and catalytically active portions thereof. Also provided are

truncated forms of the Hyaluronidase domain that include the smallest fragment thereof

that acts catalytically as a single chain form.

[0068] A Hyaluronidase domain of an sSHASEGP, whenever referenced herein, includes at
least one or all of or any combination of or a catalytically active portion of: an N-linked
glycoprotein polypeptide that includes the sequence of amino acids set forth in SEQ ID
No. 1; a polypeptide encoded by a sequence of nucleotides that hybridizes under
conditions of low, moderate or high stringency to the sequence of nuclectides set forth in
SEQ ID NQO. 6; 2 polypeptide that includes the sequence of amino acids set forth in SEQ
ID No. 1; a polypeptide that includes a sequence of amino acids having at least about 70%,
75%, 80%, 81 %, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91 %, 92%, 93%,
94%, 95%, 96%, 97%, 98% or 99% sequence identity with the sequence of amino acids
set forth in SEQ ID Ne. 1; and/or 2 Hyaluronidase domain of a polypeptide encoded by a
splice variant of the sSHASEGP.

[0069] Thus, for purposes herein, the Hyaluronidase domain is a portion of a sSHASEGP,
as defined herein, énd is homologous to a domain of other sHASEGP’s. As with the larger
class of enzymes of the hyaluronidase family, the sHASEGP catalytic domains share a
high degree of amino acid sequence identity. The Asp and Glu residues necessary for

activity are present in conserved motifs.




82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 93%, 94%, 95%, 96%, 97%, 98% or 99%
sequence identity With the sequence of amino acids set forth in SEQ ID No 1; and/or a Hyaluronidase
domain of a polypetide encoded by a splice variant of the SsHASEGP. [0069] Thus, for purposes
herein, the Hyaluronidase domain is a portion of 4% as defined herein, and is homologous to a domain
of other SHASEGP's. As with the larger class of enzymes of the hyaluronidase family, the SHASEGP
catalytic domains share a high degree of amino acid sequence identity. The Asp and Gin residues
necessaryiipreaasyitytare foresgnhéamtantenyadtiveiisivo and/or in vitro. As described herein,

the Hyaluronidase domain also can exist as a soluble secreted glycoprotein. It is shown
herein that, at least in vitro, the single chain forms of the SHASEGP’s and the catalytic
domains or enzymatically active portions thereof (typically C-terminal truncations) exhibit
Hyaluronidase activity. Hence provided herein are isolated forms of the Hyaluronidase

domains of sSHASEGP’s and their use in in vitro drug screening assays for identification of
agents that modulate the activity thereof.

[0071] As used herein, the catalytically active domain of 2 sSHASEGP refers to the neutral
active endoglucosaminidase domain as defined by activity in vitro towards a

glycosaminoglycan substrate.

[06072] sHASEGPs of interest inclnde those that are active against chondroitin sulfates and
chondroitin sulfate proteoglycans (CSPG’s) in vivo and in vitro; and those that are active
against hyaluronan. As used herein, a human sFLASEGP is one encoded by nucleic acid,
such as DNA, present in the genome of a human, including all allelic variants and

conservative variations as long as they are not variants found in other mammals.

[0073] As used herein, nucleic acid encoding a Hyaluronidase domain or catalytically
active portion of a SHASEGP" shall be construed as referring to a nucleic acid encoding
only the recited single chain Hyaluronidase domain or active portion thereof, and not the

other contiguous portions of the sSHASEGP as a continuous sequence.

[0074] As used herein,” disease" or "disorder” refers to a pathological condition in an

organism resulting from, e.g., infection or genetic defect, and characterized by identifiable
Symptoms.

[0675] As used herein, a splice variant refers to 2 'variant produced by differential

processing of a primary transcript of genomic nucleic acid, such as DNA, that results in

more than one type of mRNA. Splice variants of SHASEGPs are provided herein.

[0076] As used herein, the Hyaluronidase domain of a SHASEGP protein refers to the
Hyaluronidase domain of 2 SHASEGP that exhibits neutral endoglicosaminidase activity.
Hence it is at least the minimal portion of the protein that exhibits endoglucosaminidase

activity as assessed by standard assays in vitro. Exemplary human Hyaluronidase domains



17 [0070] By active form is meant a form active in vivo and/or in vitro. As described herein, the
Hyaluronidase domain also can exist as a soluble secreted glycoprotein. It is shown herein that, at
least in vitro, the single chain forms of the SHASEGP's and the catalytic domains or enzymatically

active portions thereof (typically C-terminal truncagjons) exhibit Hyaluronidase activity. Hence provided

herein are isolated forms of the Hyaluronidase domains of SHA.SEGP's and their use in in vitro drug
screening assays for identification of agents that modulate the activity thereof. [0071] As used herein,

the catalyfically.AgtugdomaiiehesHe %ﬁ%qiféﬁéésteft%iﬂs%@ﬁs%%iy&@ﬂﬁ%@miﬂﬂ'dase

domain as defined by activity in Vitro towards a glycosarninoglycan substrate, 2] SHASEGPs of
interest inEhfr&iberdaeitcareraBldasagaiiedtthonciroitin sulfates and chondroitin sulfate

proteoglyeans (CSPG's) in vivo and in vitro; and those that are active against hyaluronan. As used

herein, a HO#Tah Alse cmispilagidets el Boih Tt dha meeds pRAYPFELER A #8 genome of a

human, inglding Ak Aliglig\arameAdLORSARG IR NAHRHINSAS PR 388N a1 jagk variants found
in other mammals. [0073] As used herein, nucleic acid encodin

a Hyaluronidase domain or
catalytical{P&etX&pSRionS3Fa §WA8@&§P%%@1§%%;&ﬁ%tr%@éaé%%@?%gg&%a HuteiRésid encoding
only the regiindsinglesohajger!vahnonidpse slomain.ahactiepo s e sl andingtihe other -

contiguous portions of the SHASEGP as a continudus sequence. [0074] As used herein," disease" or
"disorder" Feralyenidepn dentadicd BoHdORGE anlvngahdarrrdaenivgridien aloge theschidn or genetic
defect, and.qaIactatied: e aBUiRe S XPRIBMAIO0TSL AR LRERN oY i SRliEs dasign! refers to
a'variant produced by differential processing of a primary transcript of genomic nucleic acid, such as
DNA, that Fasofts drfFiyrdvectidiso Aemadio PATHEREALY Tpfice spadiinascifsppisrE Pesasealyovided herein,
[0076] As ys 0, dhe Hyaluronidase domain of a sSHASEGP protein refers to the Hyaluronidase
domain of a SHASEGP that exhibits neutral endoglucosaminidase ac Hence it is at least the minimal

portion of thpptein thatrexhlisandeokisasaRainidaseRCty 28 a3aRRsER Dy standard assays in

vitro. Exemplary human Hyaluronidase domains 18 include at least a sufficient portion of sequences

of amino a€icabyTbReT FHSERNGT 298vENhiBiie g Rsssaatdhe Eluiwryidase domain of
the sHASEGP is catalytically active. Hence the Hyaluronidase domain generally requires

the N-terminal amino acids thereof for activity; the C-terminus portion can be truncated
until the last Cysteine residue yet requires additional amino acids to be optimally active.
The amount that can be removed can be determined empirically by testing the polypeptide

for Hyaluronidase activity in an in vitro assay that assesses catalytic cleavage.

[0679] Hence smaller portions of the Hyaluronidase domains, particularly the single chain
domains, thereof that retain Hyaluronidase activity are contemplated. Such smaller
versions generally are C-terminal truncated versions of the Hyaluronidase domains. The
Hyaluronidase domains vary in size and constitufion, including insertions and deletions in
surface loops. Such domains exhibit conserved siructure, including at least one structural
feature, such as the proton donor, and/or other features of Hyaluronidase domains of
endoglucosaminidases. Thus, for purposes herein, the Hyaluronidase domain is a single
chain portion of a sSHASEGP, as defined herein, but is homologous in its structural
features and retention of sequence of similarity or homology the Hyaluronidase domain of

other hyaluronidase-like sequences. The glycoprotein exhibits Hyaluronidase activity as a
single chain.

[0080] Asused herein, by homologous means about greater than 25% nucleic acid
sequence identity, such as 25% 40%, 60%, 70%, 80%, 90% or 95%. If necessary the

percentage homology will be specified. The terms"homology" and"identity"are often nsed



[00771 Also contemplated are nucleic acid molecules that encode a polypeptide that has
endoglucosaminidase activity in an in vitro Hyaluronidase assay and that have at least 70%, 75%,
80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91 %, 92%, 93%, 94%, 95%, 96%,
97%, 98% or 99% sequence identity with the full-lemgth of a

interchangeably. In general, sequences are aligned so that the highest order match is
obtained (see, e.g.: Computational Molecular Biology, Lesk, A. M., ed., Oxford University
Press, New York, 1988; Biocomputing : Informatics and Genome Projects, Smith, D. W,
ed., Academic Press, New York, 1993; Computer Analysis of Sequence Data, Part/,
Griffin, A. M., and Griffin, H. G., eds., Humana Press, New Jersey, 1994; Sequence
Analysis in Molecular Biology, von Heinje, G., Academic Press, 1987; and Sequence
Analysis Primer, Gribskov, M. and Deversux, J :, eds., M Stockton Press, New York, 1991;
Carillo et Al. (1988) etal. (1988) Slam J Applied Math 48] : 1073).

[0081] By sequence identity, the numbers of conserved amino acids is determined by
standard alignment algorithms programs, and are used with defanlt gap penalties
established by each supplier. Substantially homologous nucleic acid molecules would
hybridize typically at moderate stringency or at high stringency all along the length of the
nucleic acid or along at least about 70%, 80% or 90% of the full-length nucleic acid
molecule of interest. Also contemplated are nucleic acid molecules that contain degenerate

codons in place of codons in the hybridizing nucleic acid molecule.

[0082] Whether any two mucleic acid molecules have nucleotide sequences that are at
least, for example, 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% "identical” can be
determined using known computer algorithms such as the "FASTA "program, using for
example, the default parameters as in Pearson et al (1988) [Proc. Natl. Acad. Sci. USA
851: 2444 (other programs include the GCG program package (Devereux, I., et al, Nucleic
Acids Research 12: 387 (1984)), BLASTP, BLASTN, FASTA (Atschul, [S.] [F.,] [ET AL,
J MOLEC BIOL 2157: 403 (1990); Guide to Hugé Computers, Martin J. Bishop, [ED.,]
Academic Press, San Diego, 1994, and [CARILLO ETA/.] (1988) SIAM J Applied Math
48: 1073). For example, the BLAST function of the National Center for Biotechnology
Information database can be used to determine identity. Other commercially or publicly
available programs include, DNASTAR"MEGALIGN"PROGRAM (Madison, WI) and
the University of Wisconsin Genetics Computer Group (UWG)"Gap" program (Madison
WI). Percent homology or identity of proteins and/or nucleic acid molecules can be
determined, for example, by comparing sequence information using a GAP computer
program e.g. Needleman et al. (1970),J Mol Biol. 48: 443 as revised by Smith and
Waterman Adv. Appl. Math (1981) 2:482). Briefly, the GAP program defines similarity



Hyaluronidase domain of an SHASEGP polypepticie, or that hybridize along their full-length or along at
least about 70%, 80% or 90% of the fill-length to a nucleic acids that encode a Hyaluronidase domain,
particularly under conditions of moderate, generally high, stringency. [00781 For the Hyaluronidase
domains, residues at the in the N-terminal region Ggn be critical yet not sufficient for activity. It is
shown herein that the Hyaluronidase domain of the’'sHASEGP is catalytically active, Hence the
Hyaluronidase domain generally requires the N-terminal amino acids thereof for activity; the

C-terminus portion anf%e runcated.until.the last Cysteine residue ) uires. additional amino acids
to be optirﬁg e%%:?r é’fﬁﬁ%uwg?%ﬁ%’gg%eﬁi@%ao caRHe %Cg?égﬁn{”ﬁ#e 6esr%”lnﬁlrrflclf’ally by testing the
polyoeptidéifaddd sl the nicd semmbtivity smbois iritthcatoatetodtizxsses seguatabyti®efaaivage. [00791

Hence smaller portiops of t alatonidase domai articularly the single chain domains, thereof
that retain Sfﬁ£%rs%‘%%lﬁé%’%%r%’t%lrﬁ%?g‘@ﬁi?@ugcﬁngﬁfé‘l? & I%A%Z?gﬂ?%g&terminal
truncated welstoss] dbitiechtyabyranidafe sovidbnsitEopaly dhisrosighied damaitisouanyiixsiZe and
constitutior), including insertions and deletions in surface logps. Such dgmains exhihit conserved
structure, &H%?ffﬂ‘é %ﬁﬂée@gégﬂ:ﬁ 'c%?ﬁsfgg rrgs{l%a%g[%%ﬁ%?gr? Hgﬁr%waéﬁ%ﬁ{%ﬁygp%eatures of
Hyaluronicidse deman®eicandgiucesamid Ciasaard Nigidedl (BitpesiisahBrsiturtherblyalstionidase
domain is a single.chain partion of a SHASEGP, as defined herein, but is ologous jn its structural
features ar?@‘ré?éﬁ?ti%?hdﬁ d@@r?c@eﬁ?gyn? ] %%ﬁ%@g@&@ﬁ@&fﬁ?ﬂ?ﬁﬁ epgﬁﬂ%iﬁ%f other
hyaluronidasenldsenseritenchsiaphend YT opspeialaxiibisd ekl Onetase: aotivibd aseisinge chain.
[0080] As used“herein,"bg/ homologous means%%bout greatia;]lt@an§5% nl:%?ic acjd sequence identity,
such as 255 R0YK B HESEIEGH OB ORI TP 8 EUAS AEFEPCE MAYBREADgy will be
specified. Thgyterghwidynologyn and"identity"are often used 19 interchangeably. In general,

sequences are aligned so that the highest order match is obtained (see, e.g.: Computational Molecular
Biology, Lefl38a] Ms.nesll hérxfarthbrinersily 431668, Ninwtiéar ko 1 886 Bigeoteptidegtitief diozages and

Genome Prgject ith, D. W., ed.,,Academic Pres w York, 1993: C ter Analysis of
Somuenas Bhis Jo S0 R P R AR e Ao VA Sy ISy 1004,
Sequence ArthatysiveiofivieléottldnB inlagyinofoHsinepiFicAicadenics e sa:t Ha8 fensh&equence
Analysis Primer, Gribskoy, M. and Devereux, J., eds., M Sto n Press, New York, 1991 Carillo et Al
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conserved aotinansigis sakidetehimise gdiysismnitadif i grometibatgohithafsrpicgraipsegtittare used with

default gap penalties established by each supplier. Substantially homologous nyclejc acid molecules
would hybri 178 ﬁ%@ﬁjﬂ%%so%aélr el%it‘%%g Sor ﬁ?ig s %H%‘}éfﬁ&q%ee&lgﬁ of the nucleic
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hybridizing il 2&es f@B%e\% ef anyetwo nuclere e ?8%“%?/8 nucleotide
sequences thayakel aiddas, totiexantpiei 0o @i, 0Q%d,095% a8666,281#D6i fBG%n«ar 99% "identical”
can be determined.using kngwn. c r.algorithms such gs the "FASTA"program, using for
example, théaa%ﬁﬂﬁlﬁtg& e%%egc%s’@ﬁg“ﬁaﬁ%%ﬁcee gfe(%@ﬁﬁ?o%%gﬁléﬁé%f&é&o&gi 85): 2444
(other progreubstitutioste thdEGpgtamgrat kAgeniDlegareoiddntigtadbdiuciemAeiciiResearch 12:
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387 (1984))th%|'rés§1-1|‘-c 'shgllﬂége-:r anﬁgpégc-il—eét(éI%:eb grlbgallpznli Ea:g pAaIE'émeters set; such high levels

of identity can be assessed readily, often without relying on software.

[0084] As used herein, primer refers to an oligonucleotide containing two or more
deoxyribonucleotides or ribonucleotides, typically more than three, from which synthesis
of a primer extension product can be initiated. Experimental conditions conducive to
synthesis include the presence of nucleoside triphosphates and an agent for polymerization

and extension, such as DNA polymerase, and a suitable buffer, temperature and pH.

[0085] As used herein, animals include any animal, such as, but are not limited to, goats,
cows, deer, sheep, rodents, pigs and humans. Non-hnman animals, exclude humans as the

contemplated animal. The SHASEGPs provided herein are from any source, animal, plant,



MOLEC BIOL 215]: 403 (1990); Guide to Huge Computers, Martin J. Bishop, [ED.,] Academic Press,
San Diego, 1994, and [CARILLO ETA/.] (1988) SIAM J Applied Math 48: 1073). For example, the
BLAST function of the National Center for Biotechnology Information database can be used to
determine identity. Other commercially or publicly-gvailable programs include,
DNASTAR"MEGALIGN"PROGRAM (Madison, WI) and the University of Wisconsin Genetics
Computer Group (UWG)"Gap" program (Madison WI)). Percent homology or identity of proteins and/or

GAP comBETBR e et S O ARy B e e A S ane
Watermanafigin. Appi, Math (1981) 2:482). Briefly, the GAP program defines simuan 20 as the number
of aligned symbols (i.e., nucleotides or amino acids) that are similar, divided by the total number of
symbols in[#i8ahbstesedititreitywgesetjadrrcesy Detluksghearmptérsdbheheobaruprogiemacid include: (1)
a unary co rs amix. (containd I f 1-for identities I -|[dentities) and the
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term"identitgide preseniiicdrpanissedatde drempestiamoduefenende] fadygiwpiidewiupedynucleotide.
[0083] As used herein, the term at least"90% identical to" refers to percent identities from 90 to 99.99
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Genetic therapy can also involve delivery of an inhibitor or repressor or other modulator

of gene expression.

[06088] As used herein, heterologous nucleic acid is nucleic acid that (if DNA encodes
RINA) and proteins that are not normally produced in vivo by the cell in which it is
expressed or that mediates or encodes mediators that alter expression of endogenous
nucleic acid, such as DNA, by affecting transcription, translation, or other regulatable
biochemical processes. Heterologous nucleic acid, such as DNA, can also be referred to as
foreign nucleic acid, such as DNA. Any nucleic acid, such as DNA, that one of skill in the
art would recognize or consider as heterologous or foreign to the cell in which is expressed
is hefeiﬂ encompassed by heterologous nucleic acid; heterologous nucleic acid includes
exogenously added nucleic acid that is also expressed endogenously. Examples of

heterologous nucleic acid include, but are not limited to, nucleic acid that encodes



prokaryotic and fungal. Most SHASEGP's are of animal origin,eluding mammalian origin. [0086] As
used herein, genetic therapy involves the transferrologous nucleic acid, such as DNA, into certain
cells, target cells, of a mammal, particularly a human, with a disorder or conditions for which such
therapy is sought. The nucleic acid, such as DNA3s introduced into the selected target cells in a
manner such that the heterologous nucleic acid, such as DNA, is expressed and a therapeutic product
encoded thereby is produced. [0087] Alternatively, the heterologous nucleic acid, such as DNA, can in
some marnaesabie diatker xpotsisiqmuuhRNAptettie ttades fhe dneyapsstiogeamhebticocitidhatencode a
product, such as a peptide or R hat in.some mannper meéliates directly or indirectly, expression of
D therapot e hb QLI Tty Sun e S A e el SRR qone
product thizirmeplacesd refentive dyanehars DAl sinsriscadys nthproghist i privead, bycthesmammal or the
cell in which % ia.inttrf%%%ﬁﬁg% T%%ntroduc d pue eégea igl can encode a ther%jpeutic com ound, such as
a growth A8 %o ; OPRtOIROr NeCrosis tactor o %ﬁ%?%‘é‘?‘g fe SRR HY receptor
therefore, éhpeisadasmbrmsalifagy of teecklhithwhichrtim akendiogharibeeis nat predisesad in
therapeuticall(}/ effective amounts or at a therapeutically useful time. The heterologous nucleic acid,
such as Dﬁg,%ﬁ: ding the therapeutic product can be modified prior to introduction into the cells of
the afflicte tﬁ1 order to e}rll{‘llc chaglrdoghervgis agg{ éQS 0pg(}:)}duc oF extpgfsscion th%retof. Genetic
therapy can a w?v%&e%’éﬁvery of &R InNiBroT or¥epressorgorogﬁ1é’r ﬁweo ator gﬁﬁglfenle 15xpression.
[0088] As imsedirertinyttetcbetogohtsined froramidttencelloic preithtbdbfiitdiAatipcodes RNA) and
proteins that are not normally produced in vivo by the cell in which it is expressed or that mediates or

encodes njéfi}dsthatlyiteltexpk ssioreofsemilyg srmdusinlstaicid cinosiss RAA RN piopeatfecting
transcriptigp,.translation other re ble bi ng' | processes. Heterologous nucleic acid, such
as DNA., canta gcl)%%?en%er%grlrzgo{g 8%?%%9%%%%3%&: acu}??stu%é%(gégésﬁ \. Any nucleic acid, such as DNA,
that one of i inihg. 2 hwan ' BoaUze A Considet e BRIglotaNy AL g ighg gl In which is
expressed is herein encompassed by heterologous nucleic acid; heterologous nucleic acid includes
exogenoudisterdthadumisleiackidhapisadl s ddiartsg cupendugehutishy of lemplisioatiétitolegous
nucleic acid inc ar imited 19, pucleic acigd. f cg%g@ [ oteins,
such as a g?é%é%l thg?%%néé%%%% rﬁgg%stance?%uc eic %E%aﬁgfﬁégﬁérapeuﬁﬁlégé ective
substancegpsultrises anticsprinser Gispaseondhaleness dirddigasones, and nucleic acid, such as DNA, that
encodes other types of proteins, such as antibodies. Antibodies that are encoded by heterologous

nucleic acitP88Al bes ssefcheteiss egiirsisnctiy s glsconrnieh spuvstesiseniifiztofifecheterologous nucleic
acid has been, ipfradticed 0039h Hgleiolparn RUsiela AEH R aRResat ptygagenoys to the cell

into which it is introduced, but has been obtained from another cell or prepared synthetically. [0090]

GenerRliy, Bitlgtemdest Aeveisarip caabiipltyactiysiautien des RN ARarpbiotelids 888t are not
normally pr&%&aﬁﬁyaﬂa%es&mwmﬁ it 38X RFRRSSEh ROR AT Heed AR s & ilagrapgrtically
effective product is'a product thdt is encoded by heterologous nucleic acid, typically DNA, that, upon
introductiorf®ith@hdileic acid into a host, a product is expressed that ameliorates or eliminates the

symptoms, manifestations of an inherited or acquired disease or that cures the disease.
[0093] As used herein, domain refers to a portion of a molecule, e.g., glycoproteins or the

encoding nucleic acids that is structurally and/or fimctionally distinct from other portions

of the molecule.
[0094] As used herein, Hyaluronidase refers to an enzyme catalyzing hydrolysis of
glycosaminoglycans. "

[0095] For clarity reference to Hyaluronidase refers to all forms, and particutar forms will
be specifically designated. For purposes herein, the Hyaluronidase domain includes the

membrane bound and soluble forms of a sSHASEGP protein.

[0096] As used herein, nucleic acids include DNA, RNA and analogs thereof, including

protein mucleic acids (PNA) and mixture thereof. Nucleic acids can be single or double-



[0092] As used herein, recitation that a glycoprotein consists essentially of the Hyaluronidase domain
means that the only SHASEGP portion of the polypeptide is a Hyaluronidase domain or a catalytically
active portion thereof The polypeptide can optionally, and generally will, include additional
non-sHASEGP-derived sequences of amino acids, [0093] As used herein, domain refers to a portion
of a molecule, e.g., glyeoproteins 07 the encodingucleic acids that is structurally arid/or functionally
distinct from other portions of the molecule, [0094] As used herein, Hyaluronidase refers to an enzyme
catalyzing hydrolysis_of glycosaminoglycans. [Q095] For, clarity, reference to Hyaluronidase refers to all
forms, andsﬂ"ﬁp%f}l%ﬁﬁé%%ggﬁ%g?ﬁ%ﬁIV@%A@H@@%&%&&WH%@W}%%idase
domain inciugiessthenmemdetane kaiishandiselubierfatnbmbiacit o hhRigigited 28ustranded. When
referring to pr rc, or primers op&ionally labeled, wiéh,a detectable label, such as a fluorescent or

be .
radiolabel, BGRUS AR BEACATS QL &I LD &R GhY (PTEEHA TRERIAAMS WHARHRESHOSE a length such
that their tasgief instadigipaityiuniasatond, lemaany tuather fyfiepiblasoiamingensialy less than

3) for probing or priming a library. Generally a probe orérim r contains at least 14,16 or 30 contiguous

of sequencE AP ATERRS ) B BT SABERISAG a8t dF m (e PE Sl SRIDEE M PHFFABFEaN be 10,20,30,50,
100 or morgomsiigieaeigsd¥rga¢an0Ammsedierein, FrdbleiamitiRROSIAG 2 fragumeEer portion of

a SHASEGP refers to a nucleic acid encoding only the recited fragment or portion of SHASEGP, and
not the othePESHERRIEFLHBITiBHSOPIe SHASEGP. [0098] As used herein, operative linkage of

heterologo leic to regulatory and effector sequences of nucleotides, such romoters,
enhancersﬁﬁ%ﬁcﬁﬁﬁéﬁ?ﬁ’?ﬁ?ﬂ% fAi8 ?8?9%@2%%“%8? BP@HQP%&J%%%%‘ &€ the
relationshipcdetveRicsidid stdetaiorasit; thieehcis OitAnind SyehteocRItas BERUsiROldEse For

example, operative linkage of lietero go%ﬁ@o a promoter refers to the physical relationship
between th@FT ACTREUGHS BREHOGTRP e transcription of such DNA is initiated from the

promoter by, A polyrnerase that specifically recognjzes, binds to and transcribes the DNA in
reading frar{@hﬁ]’éﬁ %ﬁgllﬁf\?&yqﬁ%‘%(jﬂ%@gﬁ% 858%?&13&?&?1@%% @%ﬁﬂffonal relationship
of nucleic aekaucteqeeBisoMvitklsgdiatonchadmibecinrseqhaness shnuglgatisgumsuch as
promoters, enhancers, transcriptional and translational stop sites, . and.other signal sequences. For
example, oﬁ@%%%oﬁﬁ}(gﬁg ﬁfﬁgl\?ﬂ 8@5&5&9 é?%?@?f%#ﬁ@g b%%és}%&%ﬁﬁmg? &ifonship
between thexiiAc aid, thecipesmoldr, sudRibiatthestansef pitdeotitisy choDiNAnigi)itptedifeom the
promoter by, an RNA. polymerase specifically recqognizes, binds tq and transcribes the DNA. In
order to opt%@%ﬁ&é@ﬁ%/ﬁﬁé ﬁtfopﬁ%fﬂélﬁeﬁﬂﬁ%%s ﬁ’éﬁ@%@%&%@“&%#&@rﬁ% or alter 5'
Untranslatepitindsief thercionesdo alintiraterextiatipo tehstiah iDAp io piistesdl esnathee translation
initiation i.e._start) codons ther sequences that. interfere, with Or.reduce exTression, either at
the level of FETECTB RSB Hh Ao BT ATTORA TORy CONS B SRR B0 Lo D AR S RL L, .0,
Kozak I. BioDNIﬂhﬁImgﬂﬁﬁg ﬁ%&&?ﬁﬁhag@e(fhﬁgwénﬁcbédﬂspﬁeﬂdmeaﬁ%eim&%fbﬁ sé_a?ibcodon and
can enhance oSO S abiit AL fer dssdionausharadiigncande getricall
sequences of nucleotides, such as promoters, enhancers, transcriptional and translational

stop sites, and other signal sequences. For example, operative linkage of DNA toa
promoter refers to the physical and functional relationship between the DNA and the
promoter such that the transcription of such DNA ig initiated from the promoter by an
RNA polymerase that specifically recognizes, binds 1o and transcribes the DNA. In order
to optimize expression and/or in vitro transcription, it can be necessary to remove, add or
alter 5' Untranslated portions of the clones to eliminate extra, potential inappropriate
alternative franslation initiation i.e. start) codons or other sequences that can interfere with
or reduce expression, either at the level of transcription or translation. Alternatively,
consensus ribosome binding sites (see, e.g., Kozak I. Biol.- Chem. 266: 19867 19870
(1991) can be inserted immediately 5'of the start codon and can enhance expression. The

desirability of (or need for) such modification can be empirically determined.



24 [0099] As used herein, a sequence complementary to at least a portion of an RNA, with reference
to antisense oligonucleotides, means a sequence having sufficient complimentary to be able to
hybridize with the RNA., generally under moderate or high stringency conditions, forming a stable
duplex; in the case of double-stranded sHA.SEGPR antisense nucleic acids, a single stand of the
duplex DNA (or dsRNA) can thus be tested, or triplex formation can be assayecL The ability to
hybridize depends on the degree of complimentarhy and the length of the antisense nucleic acid.

Generally[¢pegpRgstthnbuiidizingetee einatidnhaPeraisss Misrices it g SHASEGP

encoding RNA 1t can contain and still form a stable duplex (or tiplex, as the case can be). One skilled
in th art caRTESEERIMRB SR I ABYsRM e BT A BB OratntisieRtedures to determine the

melting pq;e%iu?ébg%%daspéw@ad@&@%@m&%ﬁ%@ﬁa@m&&é&%@ﬁﬂ&ﬁiOns can be

made in any Ps and llyaluroniclase domains thereofgrovided that the resulting protein

- exhibits HYBIGESARY:Aadisionty fosminS a¥rbla daieion shecntepbraekisrtrgaded siba bRk e
substitutiogs; aheb ARiheseiget fQein Tabieot dhichide PRUCHP RARBIUERIIE ROty AS

described herein, substitutions flint alter prc?lperties of the proteins, such as removal of cleavage sites

and other StiEipirtefrERaitssep Rtcred e ahilitinirhrhodize deprsrenyhsstegisnsérvative, but can
be readily glicied M iRose L sldlhindhe @il kel omiiakleconselyaive, SHRSHIIORS.of amino acids

are loaown o those of sKill in this artand can be made generally without altering the biological activity,
for exampleybrigirinstienglaionyidbisenesitsmmhasehes WibsesBIAKRGE eicodingddbignive that, in
general, sipgle. nINO, AL FURBHIIARNS 'k &ﬁ%ﬂ@@ﬁ@ﬂ{?ﬁ&aﬁ'@@?%es %P&SM?Stant'a“v
alter biological activity (see, €. g., Watson et al. Molecular Biology of the Gene, 4th Edition, 1987, The
Benjamin/@tireanippstiaiba telerpiio dygree ofimuaeighiiihiisaleé deitiubprisadigasaialytically active

fragment 03&%%%%%%%%%%%%@% ngnidase portion. Conservative amino acid

substitutions are made, for example, in accordance with those set forth in TABLE 1 as follows: [0102]
- TABLE 1 Quigig'res] &E@fh%?éﬁ?t&\fﬁiﬁ&Q&@QHQ&%@&_M&E&@Q&%{&@M@@&'V'” (N) Gin;
His Cys (C) Set Gin (Q) Asn Glu (E} ASP Gly (G) Ala ; Pro His (H) An; Gin lie (1) Lett; Val ; Met; File ;
Nva Len (L3ne¢/Eyaiuermdise dopays tkyrepd mayidsmhihe faveritng meteipethibigLe Val Omitine Lys;
A1g Phe (Fialb it B AT R d DB T M TR AL E; Lea: M

Nle ; Nv Other substitutions are also permissible and can be determined empirically or in accord with

known con&BbyhiR-oBR 8GR AR sfored Sttt dehlp dreiiigislp 8o eliminasuBratrodmi& is omithine. As
used hereincthgry As described herein, substitutions that alter properties of the proteins, such as

removal of cleavage sites and other such sites are also contemplated; such substitutions are

generally non-conservative, but can be readily effected by those of skill in the art.

[0101] Suitable conservative substitutions of amino acids are known to those of skill in
this art and can be made generally without altering the biclogical activity, for example
enzymatic activity, of the resulting molecule. Those of skill in this art recognize that, in
general, single amino acid substifutions in non-essential regions of a polypeptide do not
substantially alter biological activity (see, e. g., Watson et al. Molecular Biology of the
Gene, 4th Edition, 1987, The Benjamin/Curnmings Pub. co., p.224). Also included
within the definition, is the catalytically active fragment of a sHASEGP, particularly a
single chain Hyaluronidase portion. Conservative amino acid substitutions are made, for

example, in accordance with those set forth in TABLE 1 as follows:

[0102] TABLE 1 Original residue Conservative substitution Ala (A) Gly; Ser, Abu Arg
(R) Lys, orn Asn (N) Gin ; His Cys (C) Ser Gin (Q) Asn Glu (E) ASP Gly (G) Ala ; Pro
His (H) Asn; Gin Ile (T) Leu; Val ; Met; Nle ; Nva Leu (L); Val ; Met; Nle ; Nv Lys (K)



amino acids, which occur in the various amino acid sequences appearing herein, are identified
according to their well-known, three- letter or one-letter abbreviations. The nucleotides, which occur in
the various DNA fragments, are designated with the standard single-letter designations used routinely
in the art. [0104] As used herein, a probe or primeg.based on a nucleotide sequence disclosed herein,
includes at least 10, 14, typically at least 16 contiguous sequence of nucleotides of SEQ ID NO. 6, and
probes of at least 30, 50 or 100 contiguous sequence of nucleotides of SEQ ID NO. 6. The length of

the probe qr primer far yni bridizatian isa f ian of the complexit t nome of interest
[0105] As &gd% r’e@?%%mgﬁdgﬁhg %ym?gfv%% 0 a]‘%%?f%éﬁ%% gé%n@s&?g% g?? %rﬁegr particular
pharmaceStcés combsi{lnSeférs (VaTyickuafiin g, rih &f ) v abENL ar; thap dferyNasting or
transient t can. gs%.}%tt%r(i)bgteg ;}Ps or ass%&cig\lteed \qiggna.ggggtigﬁtlilog of jhecc mgrositiig:nm[gl%] As used
herein, antisense po ynuéfeéa)fldes rerar o synt?i% iC sequences 0P hGEIROtde hasss c8mplementary to
MRNA or théisknsestancrofitieuhibsist@mded DNA. Admixture of sense and antisense

polynucleotides under appropriate conditions leads to the binding of the two molecules, or

hybridi7ati h tHdes:hind. Tof! it A, inhibit tein
synthesis mgﬁaﬁg%ﬁﬁ%%q?hese .pg%/n%%gggégﬁﬁg !t;gngou 'e%%%gelﬁé} F?{{I%%inhibition of
RNA synthasistaiscriptingase indhfovaimos herns akidgdghtittsrappentngl htiminaa/or transcription
leads to an inhihiti i i t e . isense nucleic
acid mo|e§lﬁ%%%§5?§%§iﬁﬁ§¥??§§?&%{%ﬁ%&ﬁ%%%ﬁg&%ﬂ%@&% %g%;t}%?né § a target nucleic
acid, genernaibjeatideaswhich mitguoinsteicieisid d3N siteagndets iddosi gBatrd30itotitigtodsr 6
nucleotides or medified nucleot n tg the coding portion of a nucleic acid molecule
that encodsélgg%z%ggo ?ﬁ%ﬁ%ﬁ%gfﬁr%%é@%usg%%‘éid encoding a single chRin Hyaluronidase
domain of an SHASEGP. [0108] As used herein, an array refers to a collection of elements, such as
antibodies, [88AfiAinysasrBersinidrobsampiarer A sed dre s satsiecdidayequsneci disapspdthersifembers of

the array atg realtaia: dsaly BiRASHIE.EN 8 SOlRNAS SHORY L HERRS HILOBREER) the

members of the array are immobilized on discrete identifiable loci on the surface of a solid phase.

[0109] As UNEH hetrdrprabribeicn) Fedalrd GooArPInPRurtadiabemssarrpr e haralettitop At Y 82 wholly
syntheticallpyqgupgehdiglyding Ausiesvatite hersaldhah piainatle soeelichindngabilty the

antibody. Hence antibodyincludes any protein having a binding domain that is homologous or
substantialImmb@ﬁ@@@ﬁmmﬂfhﬁg@ﬁulin-binding domain. Antibodies include members of any
immunoglobulin claims, including IgG, IgM, IgA, Ign and IgE

[0105] As used herein, amelioration of the symptoms of a particular disorder by

administration of a particular pharmaceutical composition refers to any lessening, whether
permanent or temporary, lasting or fransient that can be attributed to or associated with

administration of the composition.

[0106] Asused herein, antisense polynucleotides refer to synthetic sequences of
nucleotide bases complementary to mRNA or the sense strand of double- stranded DNA.
Admixture of sense and antisense polynucleotides under appropriate conditions leads to
the binding of the two molecules, or hybridization. When these polynucleotides bind to
(hybridize with) mRNA, inhibition of protein synthesis (translation) occurs. When these
polynucleotides bind to double-stranded DINA,, inhibition of RNA synthesis (transcription)

occurs.

[0107] The resulting inhibition of translation and/or transcription leads to an inhibition of
the synthesis of the protein encoded by the sense strand. Antisense nucleic acid molecule
typically contain a sufficient number of nucleotides to Specifically bind to a target nucleic

acid, generally at least 5 contignous nucleotides, often at least 14 or 16 or 30 contiguous



[0110] As used herein, antibody fragment refers to any derivative of an antibody that is less then
full-length, retaining at least a portion of the full-length antibodys specific binding ability. Examples of
antibody fragments include, but are not limited to Fab Fab, F(AB)2, single chain Fvs (scFV), FV, risFV
diabociy and Pd fragments. The fragment can inchgle multiple chains linked together, such as by
disulfide bridges. An antibody fraament generally contains at least about 50 amino acids and typically
at least 200 amino acids. [0111] As used herein, an Fv antibody fragment is composed of one variable
heavy domajn. (\ r | { @Kégqu lent.interact .[0112] As used
henin, dslrg?ér((-‘;A7§)§r!i.g ?)%n v v%%%ér%%&%r@g 1|%ItJ:ézrmo ec%%%%%%o%%%d&%ﬁ%% Ls%ﬁd herein,
an F (AB)xfizgnietitiscacodetibaupe eignienstgresumpléonchigesid ansbdmgramingbgibiinlin with
pepsin at -4.5" | r i expressed to produce the equivalent fragment. 27
[0114] As @3%3’?@?&%@?%‘%%&%%?&0@ fragments that result from digestion of an
immunoglobulin with papaim they can be recornbinantly expressed to produce the equivalent

fragment. [6148)] Asussédtreiinnsery eiers te aolissagrfeigisanaithackastaniikodi®iable light chain
v, and varjahleihepwy.chain (Y1) ovalentiy sonpeciegiby.a nalveniderinker iaapygidsr. The linker

is of a. length such'that the two variable domains are bridged without substantial interference. Included

linkers areth& @rrsbﬁ;midegtﬁipé_éwmigmé»w mp@i_ﬁpys_)ne% w@@a@p«_@mﬁhwem govFigiease
solubility. [QL161 ASHSEERNCIRIL, BHRANEEE; AN B SRS LRI SR M‘&%H‘&%%E&fib%%@d to include

human sequences of amino acids so that administration to a human does not provoke an immune
response. Mbthparsfor preparation of such antibodies are known. For example, to produce such
antibodies, the hybridoma or other prokaryotic or eulcaryotic cell, such as an E. coli or a CEO cell, that
expresses E@ﬁ)?ﬁ‘&@ﬁk&ﬂ%@ﬁﬁ?%@ﬂ% altere b v resambine B N AHaGRPIGHES 18 HRERES an

Cc

antibody in which the amino acid compasition of the non-variable region. is based on human

antibodies EIRAOIEHBIBEHSANY RN trek iPaR IR tServRityedherrpé thatetaing herspesiiged herein,

diabodies ajg dlipangseih QiﬁB@@j@ﬁHﬁ@&HMﬂ%@%%lﬁ&@aﬁ?%@@iﬁ%éW&ﬁﬁé/E and they
generally dimerize. [0118] As_used herein, production by recombinant means by using recombinant
DNA methsl§B &R ihBamelaqhear SNDRREHA BnaawS %@%m&&bming proteins

encoded by;gleRad AMbvdies include members of any immunoglobulin claims, including IgG,
IgM, IgA, IgD and IgE. '

[0110] As used herein, antibody fragment refers to any derivative of an antibody that is
less then full-length, retaining at least a portion of the full-length antibody's specific
binding ability. Examples of antibody fragments include, but are not limited to Fab,'Fab‘,
F(AB)2, single chain Fvs (scFV), FV, dsFV diabody and Fd fragments. The fragment can
include multiple chains linked together, such as by disulfide bridges. An antibody

fragment generally contains at least about 50 amino acids and typically at least 200 amino

acids.

[0111] As used berein, an Fv antibody fragment is composed of one variable heavy

domain (VH) and one variable light domain linked by noncovalent interactions.

[0112] As used herein, a dsFV refers to an Fv with an engineered intermolecular disulfide
bond.

[0113] As used herein, an F (AB)2 fragment is an antibody fragment that results from
digestion of an immunoglobulin with pepsin at pH 4.0-4.5; it can be recombinantly

expressed to produce the equivalent fragment.




101191 As used herein the term assessing is intended to include quantitative and qualitative
determination in the sense of obtaining an absolute value for the activity of an SHASEGP, or a domain
thereof, present in the sample, and also of obtaining an index, ratio, percentage, visual or other value
indicative of the level of the activity. Assessment can be direct or indirect and the chemical species
actually detected need not of course be the proteclysis product itself but can for example be a
derivative thereof or som, further substance. 28 [0120] As used herein, biological activity refers to the
in vivo activities of a compound or physiological responses that result upon in vivo administration of a
compound 03 phsitied bergthd?an ixtgracBsolsy e badiv fipgherts dhsorsp i fsems disrapeudt effects
and phar ' 1\ . % ; ,H.‘é)ltgp(gﬁ' ' ' .Bi igal activities can
be obser\%%%%\%%%ﬁ&%&&?ydg é%r’enéﬂtgg ?(:eqsﬁt or use Sl?(l:%&gtcl: i%%%%g#éﬁé,%%g%ggéses herein the
biological agtiwa}lant fragoifatase is its oxygenase activity whereby, upon oxidation of a substrate, light
is produced. [0121] As used herein, functional activity refers to a poiypeptide or portion thereof that
displays ong19s oL activifies associated with.adullyengtharetein. dt 22l Funstinpgbactivities include,
but are not limited to, biological activity, catalytic or enzymatic activity, antigenicity (ability to bind to or
compete witHia Nelsﬁféﬁmgfﬁhmﬁ@%%érﬂ?%% RIEegietidv R PolPRDReR BRKSHYE ability to

form multiers, the aiiliie.Seeeiicalbabinddaarareriananispl ien e RARSEIYRHA%23] As

used herein, a conjugate refers to the compounds provided herein that includes one or more

SHASEGPsubstintit g serase Grelyiadi bokary Sa¢falEngn mirmdrsairiseoaentaihsnhebeof, and one
or more targeling ABeHiR A HER SRRUdaRsAGudHIaRe produced by recombinant means as fusion

proteins, those produced by chemical means, such as by chemical coupling, through, for example,

coupling to sulfaydryl coulgg, and those produced by any other method whereby at least one
sHASEGP,{W‘%ﬂ\;&“ﬁ ei5r, urmrger ATERAGIGH TRF AR ApRadink St traPiifsatiRg agent, [0124]

As used heggif @ targatineqasiisranyib sy, s¢eihasenRiRiain @8 faativemnessioRdthereof, that
provides specific binding of the conjugate to a cell surface receptor, which, can internalize the

conjugate GFEFAKS BEIIBHRII PRS0 AR R F g e toR PLRYS A BPRdiRS AT BARSTESTOF facilitates,
for exampleyaffipit) isQRlRbORBNEREBISRO R FRRILGRI O ARG HRRARRTHN 6:CMMgBER tO a surface;

or detection .of the conjugate or complexes containing the conjugate, 29 [0126] As used herein,

derivative cfAh&NsG 8F ArFoRLRE 3&EIR 51k BB ERSA TRl ORPErana] safRely &rsiaicatthe

molecule. by recombinant DNA techniques to express an antibody in which the amino acid
composition of the non-variable region is based on hwman antibodies. Computer programs

have been designed to identify such regions.

[6117] Asused herein,v diabodies are dimeric scFV; diabodies typically have shorter
peptide linkers than ScFVs, and they generally dimerize.

[0118] Asused herein, production by recombinant means by using recombinant DNA
methods means the use of the well known methods of molecular biology for expressing

proteins encoded by cloned DNA.

[0119] As used herein the term assessing is intended to include quantitative and
qualitative determination in the sense of obtaining an absolute value for the activity of an
sHASEGP, or a domain thereof, present in the sample, and also of obtaining an index,
ratio, percentage, visual or other value indicative of the level of the activity. Assessment
can be direct or indirect and the chemical species actually detected need not of course be
the proteolysis product itself but can for example be a derivative thereof or some further

substance.



[0127] As used herein, an effective amount of a compound for treating a particular disease is an
amount that is sufficient to ameliorate, or in some manner reduce the symptoms associated with the
disease. Such amount can be administered as a single dosage or can be administered according to a
regimen, whereby it is effective. The amount can eigre the disease but, typically, is administered in
order to ameliorate the symptoms of the disease. Repeated administration can be required to achieve
the desired amelioration of symptoms. [0128] As used herein equivalent, when referring to two

sequences afaucleic s means, that cas in question encode the same sequenc,- of
amino aciigﬁ 02:6 iquﬁ\?g?gn E[I).?g%éll%% %%ea%gzésg&ﬁj%ﬁét%i%gtleedniln%%g?e?ﬁ%‘g 8%93?‘6?0 &?%I%P Ir*Jeptides, it
means thaphiyeitiogiprbtespsusepibativkes hapensubstamaidtiyuikessamm efancopaticisequence with only
amino acid substitutions (such, as but.not limit . ervative chan such as those set forth in
Table 1, at?o‘){/néioﬁ%é%grrég?egugjséaé[n“ﬁ‘a )1/023 ?ﬁ%‘%&%&/ﬁ 8?’%%@%%%%%@%%%@%?%@ tide. When
equivalent safiessaienacpniipelr hetivieypropettyconpeuok naennos ep esé niitduee. Eoiegedent (e. g., two
peptides can exhibit different rates of the same type.of enz tic activit ,gutg]e.act' ities are usually
substantiaﬁf/‘%g%%ﬁ"lmel. €8 Fn%zlﬁtglry,“\li‘v%s ﬁ% e ér(}faﬁq‘l 8‘%/{2?%%&%8?%\%&% aﬁ W&%’, 84ns that the

two sequericesepoucratitethattddegiablexivimyoitiindcypicaliys withdess dhat25%ehtfeMy, 5% or 0%

mismatches between.oppased.nucleotides. If necessary the percentage of complimentarity will be
specified. W&%gﬁfﬁ%@?\ﬂ aﬁgpggﬁfés %ﬁ% gced

LRE6GSuch that they will hybridize under conditions of
high stringency. [0129] As used herein, an agent that modulates the activity a protein or expression of

a gene or rM0ERAL Asigsedtherciin dreationad eitivrignseisms tod miyseaders todiavtiityeof thes protein or, in
some manng -or down-r : e ? jan, Qf the nucleic acid in a cell. [0130]
As used héqﬁegr#%%é%tgg %%Oﬁgéd ?ﬁ&% %%%—!A @E@@l@%ﬁ%@a@ggg&ény substance that prohibits or

decrease production, pOst-translational modification (S%' maturation, or membrane localization of the

SHASEGP BH3a) Bupstiappleehixitatdpeiuss, botwienet e Sitlegieatesitity epatalicdt thereof,
particularly gf,3-5in0le GRAN RN aRITNIIER S6T5RRIRCREsMpRLAH £ 5dipschRacelR @ method for

treating or preventing neoplastic disease means that any of thé symptoms, Such as the tumor,

metastasis BFHRAEST [oa pakmabpeatdn SibediniBssesibasiiitrde ywmdhmssdisease is
characterizgd;fre #egHced.AMSREHLH rRISNEN e S RAIRCRA {Heapéf demission, or maintained in a

state of remission. It also means that the hallmarks of neoplastic disease and metastasis can be
eliminated, reduced or prevented by the treaé%ent. Non-limiting examples of the hallmarks include

uncontrolledHegtaubHEH! SPTRE-F ST REATS FeHE AR AFawist bRt TRatelHffSration,
division, and ganisation QS HEPedeskal coiis RBGReyefingtiapina dapillasesanddhrdeersistence

of such functioning capillaries, [0132] As used herein, pharmaceutically acceptable salts, esters or
S35

other derivatUBeiBF e EUnfRgRBE MIRATE BrRrUak 288U (LISPRIRLEVES BHARCAHBY readily prepared

by those of gkilliizdhibardasibinknowsmethhdiiopnsuahsdeibiatizatenan thanprgdyemeompounds
that can be administered to apimals, or humans without substantial toxic effects and that ejther are
pharmaceutiéar£EtRe I&f%agf’%ﬂi’é‘%? A ﬁE}éWé‘?e?ﬁlﬁ’sb‘i’S&Puﬁ" HrorRESEsdEifat, upon in

vivo administiaéioprogusiatapatizasiier atbheristeebyertbddmtasHiaRkmma i Phakmmoastieally or
therapeutically active form of the compound. To produce a prodrug, the pharmaceut al active
compound i%gry]ﬁ s ﬂﬁé?%%&i\v/@%&%ﬁ@n@ %W%%W@r@ﬁ@ﬁtby metabolic processes. T'ne
prodrug can be designed to alter the metabolic stability or the transport characteristics of a drug, to
mask side effec1é] ok saxiaityetaimprayet e diauofsciny droigtor suchliengihesicbarstieristics or

properties of a drug. By virtue of knqwledge_ of, pharma narnic processes and drag metabolism in
vivo, those Wé%ﬂn%htﬂ%g f;r%’fa&%%vﬁ%g?f%ﬁéj caﬂ§ %ﬁ%&%%%%ﬁ R3S iﬁ%ﬁ%c %5?1%%3?% prodnigs
of the comperirich(see, istegnalNegindynii9Gn) dd eHiGIREGE hyenistrhér&ih dh empiedh Appuataeh, Oxford
University Pg?g,os by one ?;(n%%rg%%%gs %??égﬁ%%gfes, for example, affinity isolation or purification of

the conjugate; attachment of the conjugate to a surface; or detection of the conjugate or

complexes containing the conjugate.

[8125] Asused herein, an antibody conjugate refers to a conjugate in which the targeting

agent is an antibody.



31 design of a therapeutic. Such compounds can be small molecules, including small organic
molecules, peptides, peptide mimeties, antisense molecules or dsRNA, such as RNAI, antibodies,
fragments of antibodies, recombinant antibodies and other such compounds that can serve as drug
candidates or lead compounds. [0135] As used hgggin, a peptidomimetic is a compound that mimics
the conformation and certain stereochemical features of the biologically active form of a particular
peptide. In general, peptidomimetics are designed to mimic certain desirable properties of a

compoun not the undesirable properties, such as flexihility,.that lead to a loss of, a biologically
active cor?}g? ﬁ% u&%%é%%’@r%%&%lo&r? r ﬁ%%?r%é’%?r% %%laﬁafl%lés E)(?eap%%%o?r#ﬁl %?él%&%ally active
compounds: bynkelifad rgrerraif theanpiarifionds that contribute to the undesirable properties with
bioisosteres. Bioisosteres are known to those of skill in the art. For example the methylene bioisostere
CEI2S ha g am| ¢ dRen @@Qg” e 1983) pp.
267-357 w?@%m)g?ga ar?ld&ééllt%é er%%%%ﬁ@rﬁ%ﬁo AcidLg), eptlrggg,%gr)\%%é%oe% Ins, elgtg‘eggzr%,S d. volume
7, Marcel Dekkenoneihyosiuiforpitibeantliotrtanis seinsmsaretredutly fie syounepound that is a
pep.“do”?'r&%&%‘%&%@%}?%'&%ﬁg%BJSH%%%P&KB%%%&%%‘{&&&/ GUG Ji%i%%%%%%&“&éﬂ%%d among
pepidomimetics. [U136] As used herein, a promoter region or promoter e ment refers (o a segment of
DNA or RNAntitastemdt roltrbng ¢oiptiogiokth o Db it RiNAfotivgi it dsopalr adivetyditiked, The
promoter region inclu ecifi ie sufficient f NA polymerase.recognition,
binding ang'%reﬁ%%ﬁlcﬁ)t r? %%@R’étll%% , i%g%‘f "‘ﬁé@%‘ogr{t?gn 0 ?#ge&ét?g%n%%?}%%%sn%gﬁg%ﬁ%aé 9t'o as the
promoter. [Reaeiatiibairtime shramoot err dgicvaimelitteachamygchedsstined amatlidwtzohisf syoggnition, binding
and transcription initiation activity of RNA polymerase. These sequences can be cis acting or can be
responsivei jians.acling dasipts RO RiR-IeRERAING Whenhe-natuts Afdhe:egulatiom.can be
constitutive or regulated. Exemplary promoters contemplated for'use in prokaryotes include the
bacteriophaief thy ByesTBIEREPH ReTyCSHOy BReAEYLRS RiMtfesaEteRce - HgirmeciAsal SayiReaain, the
receptor agﬂ& '.'%‘Hél:@@i%‘%ﬁ?&ﬂ%@%@e&%ﬁ?ﬁ?%%&%&%Sﬂﬂ%pﬁlfé& naleredhsiafg or as
aggregates with other species. Receptors can be attached, covalently or noncovalently, or in physical
contact witfiweopsobsindipnemidpehagrivep el sheramsctyinmagipeqirneirmifosiietnee or linker.
Examples qffgeeRlars: e uilen A dredielimie i AvthadiRcelb memATANA EeaRpgy Suface

receptors and internalizing receptors, monoclonal antibodies and antisera reactive with specific

antigenic dénérrhiadnedevrtite 6n Wﬁ%?@éﬁ@y@@ﬁﬁ pebinaEiaes] fenciipn polympaEstdes, nucleic
acids, peptiges; JAsfals, ggt&waeﬁw%s@&Q@%@?@{I%ﬁ%‘éﬁf&&éﬁ%ﬁ&@w@ﬂ@ﬁr&e&%gane"e&

101391 Examples of receptors and applications using such receptors, include but are not restricted to:

a) enzymesthssawitienremidpos: FHoraBtisice Ay gxbibiisdidiorenteptisrofBr EmFBErBaNIsMs, which
could SeWea%%%%%téc%ﬁ)?ﬁmﬁtéﬁe['&ﬁ%ﬂé%%@h%%&&%ﬁ?M@%%ﬁ&ﬁé%ﬂ'bi“di”9

site on the a dy molectllé that combines with the €,pitope of ah antigen of interest can’ be

investigate dvhge ESTEATIREI TP Aueig0EA soHIEbeAmTRS RN thAtihe A eysitpacen Allaneleetits
developmentolyaranasabulIaRINg IAMAGABIShARaAN 99 By BRI chEAgRguences of lead

to the development of related diag agents or compounds useful in therapeutic treatments such

as for auto-PRfWEPR RIS IE)RtISRECIEBRISS SIS TR RN BER P fOIRIERAST B I BF RNA,
specified. Typically the two molecules are selected such that they will hybridize under

conditions of high stringency.

[0129] Asused herein, an agent that modulates the activity of a protein or expression of a
gene or nucleic acid either decreases or increases or otherwise alters the activity of the
protein or, in some manner up-or down-regulates or otherwise alters expression of the

nucleic acid in a cell.

[0130] As used herein, inhibitor of the activity of an SHASEGP encompasses any -
substance that prohibits or decrease production, post-translational modification (s),

maturation, or membrane localization of the sSHASEGP or any substance that interferes



binding sites; d) catalytic polypeptides polymers, including polypeptides, that are capable of promoting
a chemical reaction involving the conversion of one or more reactants to one or more products; such
polypeptides generally include a binding site specific for at least one reactant or reaction intermediate
and an active functionality proximate to the binding(site, in which the functionality is capable of
chemically modifying the bound reactant (see, e. g., U. S. Patent No, 5,215,899); e) hormone
receptors: determination of the ligands that bind with high affinity to a receptor is useful in the
developmeriitodhdzreases thplpassoeidbiftepe siffticeainpiei ddentification at iaandsdaah bind to such
receptors can lead to the development of drugs to control blood pressure; and f) opiate receptors:
determinafBAPoHYSTHREHAS A to the opiate receptors in the brain is useful in the development of
less-addictive replacements for morphine and related drugs. 33 or a biological tissue. Examples of
biological a8 ifcugeditbreinh londtipld Sonareatinmur patvenisemespkian diguatemeaarebial spinal
fluid, tears, mu sperm, amniotic fluid or the like. Bialogical tissues are aggregate of cells, usually of
a particulamnoﬁggﬁﬁgg%ﬁ ﬁ)ilg{lr %ﬁt%?cm?&%%%%é%ﬁgﬁbﬁﬁ %ﬁgﬁ?ﬂ%@u‘g %l materials of a
hamar, anitabplanstiagieriaefess dal whichahsidimase)soblakiigicanaecidecefi taediivrteyuscle and
nerve tissues. Exa ﬂes f. biol iza%tissues also incJugIe organs, tumars, lymph 3{? es, arteries and
incivicual SERETOE AR B A I PR DA R B RHh AHE HFFG BerEah it mismatch i
as follows:rgdngthsttrgedtyatkd of Soblastt Hite0Mmbheiadtdvie ditiBsHlinganeyt, :duwedspE, 0.1 VD
SDS, 50C 3 low stringency: 1.0 x SspE. 0.1 % SDS, 50C. Those of skill in this art know that the
washing stgﬁ?@&&fg&%? %e?b]frg %ﬁgggﬁﬁ%’r&lﬁn&méefnﬁgaﬁg‘ﬁ%’@f@éﬁé‘é‘ée, e. g., Sambrook,
E. F. Fritsolchnivisiiiatis dvial esodos@he hiagmart abetdtteny:Meh by el spaoditiarbaitiaboratory

P 1989 Vol 3, p. B. 13, Iso, t hat ib ly.used laborat
Coltions), BUERR, A Rk R AN G D6 A o IR GEY QPRRIP R ar recognize

that the stakiiiitaidyhiidithiseesarmicest bycl frhaoioh gscapiliagéon of the sodium ion concentration
and temperature (Tm = 81.5 C-16.6 + 0.41 (% G+C)-600/L)) so that the only parameters in the wash

conditions ¢pitical to hybrid stability are sodium_jo tration in the SspE (or SSC) an
tem peraturi&[lé@% Iﬁgéu%%tglr%’tgo eﬁee%ﬁ@glegrﬁggﬁs%%g%ﬁ%%é Can be ac ‘?%v%‘&‘i%ngs 8€ernative
buffers, saltbearmhiegapenatings. 2By seily, oftercaon glriaatives thishitatibe radite desasnglosaditions of

low stringengy..are.as follo e ' inberg, Proc. Natl..Acad Sci USA 78: 6789-6792
(1981)): Filttaé%él%ifn %?ng%ﬁ%%%r%ﬁée%%gg;&%ﬁ@u%%ﬁ% ot %’i‘ﬁi?éaﬁ? 5%§g?ﬁing 35%
formamide, X B38asShatnddnTirisabi@inifred 16)abi8alEoD Tt Riff shbstaHEitelltEBSA, and

500ug/m1 ur n r is.1.5M ium chloride, and 0.15 M sodium
citrate, adjt%%g%oa%gp%%%?%ﬁgi %yérifg |z§%1§1<§s&aée0%§?ig¥dg (‘?ﬂ? i the same solution with the

following modifications: 0.02% PVP, 0.02% Ficoll 0.2% BSA, 100VG/Ni sperm DNA, 10% (wt)vol)
dextran sulfEt&3Hnd 5156l Rerois.chPoSDHE 18 Bl eerprewed at awporiieysvardmuparEatnthy bridization

mixture for 1808 M RLANARIMIRR AL BiotoriBOY SpRtmaceutically or

therapeutically active form of the compound. To produce a prodrug, the pharmaceutical

active compound is modified such that the active compound is regenerated by metabolic
processes, The prodrug can be designed to alter the metabolic stability or the transport
characteristics of a drug, to mask side effects or toxicity, to improve the flavor of a drug or
to alter other characteristics or properties of a drug. By virtue of knowledge of
pharmacodynamic processes and drug metabolism in vive, those of skill in this art, once a
pharmaceutically active compound is known, can design prodrugs of the compound (see,
e. g., Nogrady (1985) Medicinal Chemistry A Biochemical Approach, Oxford University
Press, New York, pages 388-392).

[0134] Asused herein, a drug identified by the screening methods provided herein refers

to any compound that is a candidate for use as a therapeutic or as a lead compound for the



at 55C in a solution containing 2X SSC, 25 mM Tris-HCI (pH 7.4), 5 naM EDTA, and 0.1 % SDS. The
wash solution is replaced with fresh solution and incubated an additional 1.5 hours at 600. Filters are
blotted dry and exposed for autoradiography. If necessary, filters are washed for a third time at 65-680
and reexposed to film. Other conditions of low strgigency which can be used are well known in the art
e.g. as employed for cross-species hybridizations). [0144] By way of example and not way of =nat. ,
pmcedures using conditions of moderate stringency include, for example, but are not limited to,

procedurgssisingr %&ﬁ&é‘ﬁ&ﬁi&i@lﬁc@ﬁﬂﬁq&{ﬁ@@ ﬁﬂ%@ﬂﬂl&f@l@ﬁ\i@ﬂ%&iuﬁiﬁg@@m@éﬁm DNA are
pretreated for 6 hours at 550 in a solutlon containing EX SSC, 5X Denhares solution, 0.5% SIDS and

100ugimPARAsHfe @ DA PERBATIERIAL %ﬁ?&%ﬁ%ﬁ%@?@%ﬂﬁé‘&%ﬂﬁ a5k A lution and 5-20
X 106 32Bdabetr prabedatsednfibiarssarectiabhatackinibydies Eation bl e daipdndd hours at 550

and then washed twice for 30 minutes at 600 in a solution containing IX SSC and 0.1% SDS. Filters
are blotte 'l g5 e SRR BIERb PP AP Eonditions of moderate stringency that can be
used are well known in the art. Washing of filters is done at 370 for 1 hour in a solution containing 2X
SSC, 0.1 wlsaw%ﬁhaywmﬁﬁxmmeﬁmid mobwpmﬁlhhﬁtaﬁﬁmcptbeednﬁ@maﬁmgaﬁonditions of
high stnn are as IIo Rrehybridization of filters contajning DNA i rried qut for 8 hours to
overnlght %elﬁﬁ pgefé‘g%f @gé plogc rﬁ}i %“ﬁ‘é’i%‘i?p i %W?%%EA .02% PVP,
0.02% Flegeﬂé:aQ ﬁé&%cBﬁﬁmam W@mmmimmmmm&m@ws are hybridized for
48 hours at 65C |n idization mixfure containin tu ed sal erm DNA and
5-20 X 10896}9&‘/}‘% VBBl o %ﬁ%ﬁ%eé?ﬁté}%%s SRR PAIGAIPE ton
containing&do%&alﬁa@&%cﬁwrxﬁaﬁan\ﬁaﬁm Toredi{d Gy VBB ohfligdt dotewed Byepargash in 0.1X
SSC at 500 for 45 minuges before autora Other conditions o ringency that can be
used are \/%Fkhtﬁ)sﬁg’l??‘{ﬁ' 8???0“19{%&’@%}?&?%%3?5%@% SRR RERTRAPD i’%’ﬂ?@%ﬁﬂ%ﬂm Wologous the
context asty mﬁefﬁm&ﬁﬂdbmﬁieueﬂtmmn@oetemnwismdreewﬁﬂym&am l6f s3§1168% or 70%,

preferably eans at least i%o/ 85fV gé%{er %@éﬁ% t %, and most pre erably at least 95%
identity. [0 Fﬁ ?ﬂFa ER RSS2 B ABIERtly similar so that the

property Oiréoleéeﬁie@twﬁme;m&mmﬁhbgg@iee@asﬁhﬁ)ﬁqbsw)@lmmemmi progvieiroande used in
place of th uct. ] As use re| ubst mean fIC ently eneous to
appear fre§ %(? Pe%ﬂ %r}éﬁ by &é??b% h&%ﬁ%&s, such as
thin layer qum@’apfmﬂu@qgﬁelmmwwm%@efmmmmﬁﬂmwgraphy
(HPLC), us edb those of | in the.art t such purity, or.suffici entI e such that further
purificaton RRNTROR A SL B IS BRI oA R ERE AP Pl ToRort i 6 i and
biological wﬁyﬁ@e@ﬁﬂm&w&ance Methods for purification of the compounds to produce
substantially chemically pure compounds are known to those of skill in the art. A substantially

hemicall I h inst
cheicl s ATAQUTH.90, NN R VS 9 SEHSATA o Ol e,

€ Speci |‘6 activi e compoun
or RNA that controls transcription of the DNA or RNA to Wthh it is operatively linked.

The promoter region includes specific sequences that are sufficient for RNA polymerase

recognition, binding and transcription initiation.

[0137] This portion of the promoter region is referred to as the promoter. In addition, the
promoter region includes sequences that modulate this recognition, binding and
transcription initiation activity of RNA polymerase. These sequences can be cis acting or
can be responsive to trans acting factors. Promoters, depending upon the nature of the
regulation, can be constitutive or regulated. Exemplary promoters contemplated for use in

prokaryotes include the bacteriophage T7 and T3 promoters.

[0138] As used herein, a receptor refers to a molecule that has an affinity for a given

ligand. Receptors can be naturally occurring or synthetic molecules. Receptors can also be




[0149] As used herein, targetefers to a cell that expresses a sal:SHOP in vivo. [0150] As used herein,
test substance (or test compound) refers to a chemically defined compound (e g., organic molecules,
inorganic molecules, organic/inorganic molecules, proteins, peptides, nucleic acids, oligonucleotides,
lipids, polysaccharides, saccharides, or hybrids a gng these molecules such as glycoproteins, etc.) or
mixtures of compounds (e.g., a library of test comr§ unds, natural extracts or culture supernatants,
etc.) whose effect on an SHASEGP, particularly a single chain form that includes the Flyaluroniclase

domain or a sufficient portion thereof for activity, as determined by an in,vitro, method, such as the
assays provigEahierEeRrEay %ﬁ%‘#e%ﬁﬁéﬁ%ﬁ% @?ﬁ%‘fﬁﬁ@ﬁﬁ%@fé@ﬁggﬂ?@réﬁeutic regimen,

radioproteciagcRingRentherepRuiicaiBa nsea iy entionak Hegssaid drugdiacapiesvilicluding vaccines,
which are known to those skilled in the art. R\?#iaotherapeutic aaﬁgnts are well known in the art. 36

[0152] As (BERSRATFIIFAFRBRE RS L S) THERHE CraRRFor Bty PR Ry EOaRion, disorder or
disease argvan)ed s atherwisshenatsialhoalieirec:9383h tresifaihalsoapsanteasses any

pharmaceutical use of the compositions herein. [0154] As used herein, vector (or plasmi ) refers to

discrete eldiEtLHEIRIFE YSEdaRHhtr SfREeH RIS ASFORUETHRTER: HoRIES cEHL RFEHHBF expression
or replicatiQacHpesaQfrfAiR YaEattdMRIC Ak ainaiy eRispHA), vh6aABEe Mesisnesaia aliastintegration

of a gene or portion thereof into a chromosome of the genome.. Also contemplated are vectors that are

artificial chi5ATHYETER SBEeIS anfies Bl RIS 88 XiBsAiafRHsana AtaFERAsEHFbmosomes.
Selection apguseafsuaboRRiciasaTR welkpawads, tese:0lwiilin ihe.an Alsasiasen vector

includes vectors capable of expressing DNA that is operatively linked with ?egulatory seqtfences, such
as promotefFlyieal e memBraneasRi sremslishg expression of such DNA fragments. Thus, an
expression vector refers to a recombinant DNA or RNA construct, such as a piasmid, a phage,

recombinar0yBsis Exagibis wEeterbiat, ambiphiicadossioingtonah apgynptidielnosbackrgasults in
expression of the céongrré DNA. Approprijate expression vectors are well kngwn to those of skill in the
art and inclAER THELA Al R TSS SETE 1+ QRERY B e SR T IS RO LR EH I Bse that
remain episgiefidpihias Wititdhiosaul atevinto thedtosocetiiesinbgd0db&diAsietsds) herein, protein
binding sequence. refers to. a protein.ot.peptide sequence tg%t is gapable of specific binding to other
protein or p&Pt q Egg%‘é’ﬁ‘é’%? éﬁ%ﬁ‘gﬁiﬁ%bqu‘%ﬁﬁfé% e%?é%’gp r%ogf’ﬁé)ﬁ ?ﬁoﬁ%@ or peptide
sequence. [Q1bahAspiteed dreimtapilafddagrefaisto aaldbdasticticnininitvacithresioies
corresponding to an, epitope.to facilitate subs n bi(é%h%nical ain imm,unolofgig al arg&alysis of the
epitope tagdBtl FYORH Bt BLSFEE. BAHBE SR ICE S BRSO ERRP R & SEGEAEE of the
epitope tag t@ﬂmpg@ﬂ@b@@_&bdiﬂgzseqmmﬂs@amem@at&é@&s%@a@@m&miwpe tagged.
Proteins can e A B g SRS G AR Ies Tl AdaInSL e 1agS: cuto-

immune diseases ¢) nucleic acids: identification of ligand, such as protein or RNA,

binding sites; d) catalytic polypeptides : polymers, including polypeptides, that are capable

of promoting 4 chemical reaction involving the conversion of one or more reactants to one

or more products; such polypeptides generally include a binding site specific for at least

one reactant or reaction intermediate and an active functionality proximate to the binding

site, in which the functionality is capable of chemically modifying the bound reactant (see,

e. g., U. S. Patent No. 5,215,899); ) hormone receptors: determination of the ligands that

bind with high affinity to a receptor is useful in the development of hormone replacement

therapies; for example, identification of ligands that bind to such receptors can lead to the

development of drugs to control blood pressure; and f) opiate receptors: determination of

ligands that bind to the opiate receptors in the brain is useful in the development of less-

addictive replacements for morphine and related drugs.

[0140] As used herein, sample refers to anything that can contain an analyte for which an

analyte assay is desired. The sample can be a biological sample, such as a biological finid



[0157] As used herein, metal binding sequence refers to a protein or peptide sequence that is capable
of specific binding to metal ions generally, to a set of metal ions or to a particular metal ion. 37 [0158]
As used herein, a combination refers to any association between two or among more items. [0159] As
used herein, a composition refers to any mixture. It can be a solution, a suspension, liquid, powder, a
paste, aqueous, non-aqueous or any combination’thereof. [0160] As used herein, fluid refers to any
composition that can flow. Fluids thus encompass compositions that are in the form of semi-solids,
pastes, solutions, aqueous mixtures, gels, lotions, creams and other such compositions. [0161] As

used hereiff T I AR R T iy Bf&%%ﬁﬂgrﬁ?g%%”ﬁiﬁm?ﬁ&?%@@%t%%ll. [0162] As
used hereigyaf) aggeh SAiR PR derl.selestediwnan:heraasnt ip&hosemiandamiowithout

considering the specific sequences involved in the association of a protein alone or with its associated
substrates isinthn Giriemerktietecsarcagmmsricht sl L of feeairares Janh&oaeds ¥iBmical
library or apepiigle comBinaional dIREY f@h Akt DsRil Rt ATRRGARIS BT RLeRRMIIAngs medium
[0163] As used herein, art agent is said to be rationally selected or designed when the agent is chosen
on a non-ranuBnbasisial e 2akes T HEesHTR: tRelediggsrercstiite wigelise mHerlsRg conformation
in connectlg&v@%m&.@%ﬁ@e&@m@%ﬁm stheGanoples. teR:Ar ¢ pIAPased binding sites
for Hyaluroniciase and (catalytic) sites in the glycoprotein having SEQ ID NO:1 or SEQ iD NO: 4.
Agents canaﬁéft@&i@ﬁ%}mﬁlé(@éiéﬁlﬁr rationally designed by utilizing the peptide sequences that make
up these sites. For example, a rationally selected peptide agent can be a peptide whose amino acid
sequence iggslentical ieetieARP Qrsadmnaddinbindingciles Rt demnis-todhddMigesagcharides are
considered to have a reducing end and a n’on-reducin‘g end, whether or not the saccharide at the
reducing erft$ 193 v4c{ hbigh SERG QAP - I & dradrice W#ﬁéﬁ?@ﬁéﬁ’é‘nﬂﬁ%&?@?ﬂ%%cchand%
are depicteg ferain withrihesten-reduRingigpehon the iedkanditheseticisgeendrassthe sidhtnAll
oligosaccharides described herein are descriped with the name or abbreviation for the non-reducing

saccharide FRGRIIGANVEMOIMSPBHRE SBRMGIRSHISH Stabls Bypassiand BbindpaThis. iBErHataS, the ring
bond, the £ SpE (ses, €. g., Sambrook, E. F. Fritsch, T. Maniatis, in: Molecular Cloning, A

Laboratory Manual, Cold spring Harbor Laboratory Press 1989 Vol 3, p. B. 13, see, also,
numerous catalogs that describe commonly used laboratory solutions). SspE is pH 7.4
phosphate- buffered 0.18 NaCl. Further, those of skill in the art recognize that the
stability of hybrids 1s determined by TmT which is a function of the sodium ion
concentration and temperature (Tm = 81.5° C-16.6 + 0.41 (% G+C)-600/L)) so that the
only parameters in the wash conditions crifical to hybrid stability are sodinm ion

concentration in the SspE (or SSC) and temperature.

[0142] It i1s understood that equivalent siringencies can be achieved using alternative
buffers, salts and temperatures. By way of example and not limitation, procedures using
conditions of low stringency are as follows (see also Shilo and Weinberg, Proc. Natl. Acad
Sci USA 78: 6785-6792 (1981)): Filters contaming DNA are pretreated for 6 hours at 40 C
in a solution containing 35% formamide, 5X SSC, 50 mM Tris-HCl (pH 7.5), 5 mM
EDTA, 0.1 % PVP, 0.1 % Ficoll 1% BSA, and 500ug/m! Denatured Salmon sperm DNA
(10x) SSCis 1.5 M sodium chloride, and 0.15 M sodinm citrate, adjusted to a pH of 7).

[0143] Hybridizations are carried out in the same solution with the following
modifications: 0.02% PVP, 0.02% Ficoll 0.2% BSA, 100VG/M sperm DNA, 10%
(wt/vol) dextran sulfate, and 5-20 X 106 cpm 32P-labled probe is used. Filters are
incubated in hybridization mixture for 18-20 hours at 40C and then washed for 1.5 hours



ring position of the reducing saccharide involved in the bond, and then the name or abbreviation of the
reducing saccharide (e.g., GleNAc). The linkage between two sugars may be expressed, for example,
as 2,3, 2.1w darw.3, or (2,3). Each saccharide is a pyranose. [0165] As used herein, N-linked sugar
moiety refers to an oligosaccharide attached to a SiHASEGP via the amide nitrogen of Asn residues.
N-linked oligosaccharides fall into several major types (oligomannose, complex, hybrid, sulfated), all of
which have (Man) 3- GIcNAc-GleNAc-cores attached via the amide nitrogen of Asn residues that fall

within - Asp- -Thr/Ser: lﬁsgﬁﬁﬁ I | 10} N-Ji it §§ﬁej3$ indirectly

assigned b%/ %?ga%p?ese??gﬁglg% a a%\%ﬁg/c e dl?éﬁ]é@%%%%@%ﬁﬁﬁe identi |éf;1 o%“éan be made

after relea$el 86 Hi2 o MusaethsuivedmniPiEase Wit frekhcaivisrtsandigiptesydate ddditidsaAsp. After

PNGase F.release, N:linked.qligosa ides can be purified usi 10-Gel P-6.chromatography, with
1S oS at 66 . dgﬁé sgrtecgpozﬂe% ané?eﬁgﬁéeigr Extin aﬁ‘or%%p%ﬁ'r %ne{:ess

the oligosadché)ﬁﬁge pool’ subjected to preparative hig anion excha oma ogr%fghy (HPAEC)

(TownsendigtAtakl R8N e Rigeheme 4885 518) aRIRkAHLASBGERA TR ISRMRESGRIPE resolved

using HPAEC. Fucose residues will shift elution positions earlier: in the HPAEC chromatogram, while
additional dPHEHRRPRESTDIE GRN Rrches armE S ieiTen iBrthe arb pul AL RERIGA PR S708Ty coproteins
whose olig ' Ketdves are known (e.g., bovine fetuin, a-1 acid glycoprotein, ovalbumin,
RNAse B, transferrin) can facilitate assignment of the oligosaccharide peaks. The collected

oligosaccharides can be characterizeq by a compjnation of compositional and metlaylgtion linkage
analyses (\i‘ﬁé&@hé@t‘%ﬁx ?f@%?égﬁgﬁ%rw& 1@%%‘1’}8@35?% BRGED rations

assigned byhWikeaspectiaseoniciad fakbesk(i 963)-4n Methadsdnzyrectdde) daiseiAlternatively,
oligosaccharides can he identified by fluorescen ?ass_i agl carbohydra#% ﬁ:gctrophoresi?i;FACE)
Callewaert ‘?%‘éﬁg’é isiiel] i’i‘f&ai@-%% 1B %l S SRR e THATCRRAR acid' refers to
an)gJI memlb&bloé ﬁdﬁ@rﬂﬁ/ﬁ@iﬁﬁa@%ﬂ@ﬁﬂmﬁd ’ hiyleteristRsE drsxﬁb&:ms@ seiBaIpeNdIEs afdhe sialic
acid family is Nacetylneuraminic acid (2-ketg-5-acetamindo-3, ) )

5-dideoxy-[59§"§/%? POAMSO AURAB S %&%ﬁAﬁX%E&%m%\ﬁé@& TORFE e, NeuAc, or
NANA). A segoefishrae3bes 3f the Samibbia -glhialyk-nsid anisic asich(NeitbGe Bythirkkag)nin which 39
the N-acetyl group of NeuAc is hydroxylated. A third sialic acid family. member is .
z-ketos-dea&ye%hfﬂaé%ﬁ%%%s FEON)TRAPCTEE AP To88 o7 WIGHEHRA 984 u%50-11557;

Kariamori e§@afit{d:98inBiph Xhesr 265029852 1818rsAHambioghaled are Sxpulstitated sialic acids
such as a 9-0-C.sub.1 -C.sub.6 acyl-Neu5Ac like 9-0-lactyl-NeuSAc or 9-0- acetyl-Neu5Ac,

9-deoxy-0-TAPERRRBRRY AP Er SOREI RIS YETRATTIRE IS 183 SRS LMAE TR See, e.g.,
Varki (1992}Ghoabiviasin: SbilrSialieraits7Chmistonrieiabilissn endmingtopsRe Schauer,
Ed. (Springer-\/oerla N.Y. (1992)). Tho synthesis and use of kali acid compounds in a sialation
procedure iddige d in international application WO 92/16640, published Oct. 1, 1992. [0168] As
used herein, PNGase refers to an Asnaragine Peptide specific N-glycosidase F such as the

Flavobacteriigi# ghdningosepiuamplptidenht ghyg odilag@torP piradS Eeengiymesndreonk axddidrized by
their specificity towards N-lipked rather than O-linked.gligosacciaarid haracterizati PNGASE
efficacy can §%?ﬁ¥e%}?b§/sb%%%gﬁ’%‘(@g%%?%ﬁ%@egsﬁo& Uo %sﬁcr:%%tmag%%ék 8%1?%% ydrate
electrophorésisry @ 68drmighise d e reirbafifss toxtipdiyeteoiRafSC Siaaid i ref i TG ke d
oligosacchari é‘aﬁ [ § Msdad id r sbdbujo term; bglu ..Jerminal sjalic acids can be
identified byrgﬁ gg‘ar@ 29 bt re easgﬂgfﬁ%%ydragég%%%gﬁ ﬁﬁ?ﬁ%ﬁ% Gase. [0170]
The circulatepedifelimg afiglrcapr bigiridirethfabid debisshig by Capprilebiiciritiencaimpesition and
structure of its N-linked carbohydrate groups. This fact. is .of direct relevanc rapeutic
glycoprotein&HATLRE ?ﬁ@i’%&b %’%ﬁ&%ﬁﬁ%@é& %?ﬁ?@r&ﬁ\ﬁﬁ%‘&gﬁ% %%Iﬂt%%éﬁlatory half-life
of a glycoprefeiperaruiresstbafiltariiidkad g8 PChysk ateogrdtpsdamvinatemniihe 60880¢6.01
NeuAc-GaI-(élﬁ%@c. Vf\ﬁfﬁ{%u%}s termi ]?Io iali aﬁg(Ne lAc,t e glycoprotejn, | [of %l ared from
the blood by & mechahtsf i ﬁ'{tﬁ{r@lg i?g#:‘?n f‘ﬁ% éﬂibﬂé@kﬁﬁg"ﬁ%&&%@%@fﬁ e (GalNAc)
or galactosefisal) #asideebeftioanhnedt gluth 9D hBivoechtelogynt Sdifdabpinkiaathie mason,

ensuring the presence ﬁf termina!g%alic acid on N-linked carbohydrate groups of therapeutic
glycoprotein&3&HRE KB ARAVESRLR Htion for their commercial development.

[0146] The term substantially identical or substantially homologous or similar varies with

the context as understood by those skilled in the relevant art and generally means at least



40 [0171] Circulating glycoproteins are exposed to sialidase(s) (or neuraminidase) which can remove
terminal sialic acid residues. Typically the removal of the sialic acid exposes galactose residues, and
these residues are recognized and bound by galactose-specific receptors in hepatocytes (reviewed in
Ashwell and Harford (1982) Ann. Rev, Biochem, 5]:531). Liver also contains other sugar-specific
receptors which mediate removal of glycoproteins from circulation. Specificities of such receptors also
include Nacetylglucosamine, mannose, fueose and phosphornannose. Glycoproteins cleared by the

galactose f hepatocytes under t | degradati r the bile;
glyconrote@é“e cﬁe}) %’fé‘%g ﬁ%négea%%éqﬁi%@/gf%gf P@%‘ﬁspé?%ﬁf%ﬂfe@ aﬁ?gégﬁdgﬁﬁiehal system
(reviewed inoAshrafiabndaHaareb (A 9@2%iAnn Rev. Biochem. 51:53). [0172] As used herein Neutral
Active refers to a SHASEGP glycoprotein with catalytic activity towards a glycosaminoglycan substrate

in vitro at ween 5 and 8 It less than 15 Hgﬁfln strength less
than SOm&(ﬁFﬁ%] AS E&s% %r%%g%gétg%ﬂl até% scﬁcfl}t?ogn re erspto Mﬁ%&%ﬁﬁgm retalns greater than
60% of its thitidhaptivitrtgfteristerays amﬁfwmﬂb’mpémmgad fortBex deysufSiazddisidsgtdlerein unless

otherwise s%;g |f|e abunlt | ex e% ES gy reducing units (TRU). One TRU is defined as the
amount of fiya uron ASe Activit requwe o reduce the turbidity of an acidified solution of hyaluronic
acid and is equivalent to the U.S.P./National Formulary (NF )al.l) units (NFU). The ELTSA-like enzyme
assay desdﬂm Herohedhergia. rafhtsatislinewrructne suffisiently bogwzennitihioappear Stemdard curve

of a sample KRRidase (RifritisR @é%l%&%@%%@%ﬂﬂé%&?%&ﬁmﬁ thgtae-P-

Therefore, t e me activities determined by the ELISA-like ‘enzyme assay are actually relative

TRU, smcet@nzlym dnnm@tqgrnphsa@@élby gﬁlm*e@phemg&hedlmewmﬁf@nmseémmorfman etal,
1948, J. B| ﬁ,:‘?ﬁ; ‘fﬁ@&a'&? 0 ngeunt of sHASEGP
protein requweéag {B(?JA ggrad subs ate |tro base%@p%ﬁ%%r?t%%g e% rﬁm Ltﬁ"nt%r Relative
Turbidity Re@ﬁmmew@@mmmwf@@e@ma@mw@mﬂdmm ﬁimtssﬁb@mdng protein.
The chemical properties, such as enzymatic and biological activities, of the substance. Methods

for purification of the compounds to produce substantially chemically pure compounds are
known to those of skill in the art. A substantially chemically pure compound car,
however; be a mixture of stereoisomers or isomers. In such instances, further purification

might increase the specific activity of the compound.
"[0149] As used herein, target cell refers to a cell that expresses a SHASEGP in vivo.

[0150] As used herein, test substance (or test compound) refers to a chemically defined
compound (e.g., organic molecules, inorganic molecules, organic/inorganic molecules,
protcins, peptides, nucleic acids, oligonucleotides, lipids, polysaccharides, saccharides, or
hybrids among these molecules such as glycoproteins, etc.) or mixtures of compounds
(e.g., a library of test compounds, natural extracts or culture supernatants, etc.) whose
effect on an SHASEGP, particularly a single chain form that includes the Hyaluronidase
domain or a sufficient porfion thereof for activity, as determined by an in vitro method,

such as the assays provided herein.

[0151] As used herein, the terms a therapeutic agent, therapeutic regimen, radioprotectant
or chemotherapeutic mean conventional drugs and drug therapies, including vaccines,
which are known to those skilled in the art. Radiotherapeutic agents are well known in the
art,




amount of SHASEGP protein is defined by the absorption of a solution of SHASEGP at 280 nm
assuming a molar extinction coefficient of approximately 1.7, in units of M-1 cm 101771 Polyethylene
glycol (PEG) Inc been widely used in biomaterials, biotechnology and medicine primarily because PEG
is a biocompatible, nontoxic, nonimmunogenic angswater-soluble polymer (Zhao and Harris, ACS
Symposium Series 680: 458-72, 1997). In the area of drug delivery, PEG derivatives have been widely
used in covalent attachment (i.e., "PEGylation") to proteins to reduce immunogenicity, proteolysis and

kidney cl mT%Qﬁge@lﬁ?Qﬁpﬁ@aﬁﬂlémiﬂya%WﬁXn&q\ﬁxQﬁﬂghg% &&J&%—SZ, 1995). Similarly,

PEG has been attached to low molecular weight, relatively hydrophobic drugs to enhance solubility,
reduce toxieigitiord diserdstoetisiseasdaie IPpltamePEiaredsd haysfzmellfjelttesias solutions. [0178] A

closely related application is synthesis of crosslinked degradable PEG networks or formulations for

use in drug iSRG ok amauhemis Biinarinasiun of deianbinRubls drug cariers

can So be used in design of degradable gels (Sawhney et al., Macromolecules 26; 581-87, 1993). It is

also knowp that intermacromolecular complexes can be formed by mixing solutions of two
complem {E‘;‘rﬂ pﬁ%@?@ﬁ%ﬁ%ﬁm & %Sﬁgﬁ%ﬁﬂ/%fﬁmfz%}é%% tGE G ractions

(polyanionmlieadinskaneteniudenge adbnns dEolyreickhelRpaakiatweepiitie oo kaess involved,
andior byﬁ;égrophobic interactions between the p%mers in an aqueous surrounding (Krupers et al.,

Ear. Polynt 3¢ $2etP8% yRig2 L h S e PRIsOIah  BUhasnee S5 eRerk o e SR ARS HaBR%LEB AR and

polyethylepepxifs (REsor under dhenRpeE emskilignsres Uk dtdhe-fasmaliofaieampiexes based
mostly on hydro%en bonding. Dissociaglon of theseéomp exes at physiglogic conditions_has been used

for deliverfSRIihicial cREmSemEs, SFh A ygaRisHLEH OBPRSH AL FRERER HO A e have been

formed frogpethsbeRQBRIKERYS MALEOBOMEREFshitid: /e WeDREAAP &S tadhe dIQlivRThylgRe glycol has a
molecular weight ranging from about 3 kD to about 50 icD, and preferably from about 5 kD to about 30
icD, CovalBfit géﬁrﬁéwwﬁq@bﬁé%ews%%m?gﬁn@gm@é%@ )ty BRERESMRplished by

known chesigs GyihesisatieshRiguascEauexanRiemit@easneainhie Hraie ot kveation, the 42
PEGylation of protein may be accomplished by reacting NHS-activated PEG with the protein trader
suitable reSEHGRSEIhBITIAE RAMHERERRLE, (SRS aRh GHETRERNp SR EEIEr R & TSP PRREIEtiON, those that

are most gpnesalyrenRlisaiieoiendirectionality syilise ik raastien canditigns: asddo
that, upon introduction into an.appropriate host cell, results in expression of the cloned
DNA.. Appropriate expression vectors are well known to those of skill in the art and
include those that are repliable in eukaryotic cells and/or prokaryotic cells and those that

remain episomal or those which integrate into the host cell genome.

[0155] As used herein, protein binding sequence refers to a protein or peptide sequence
that is capable of specific binding to other protein or peptide sequences generally, to a set

of protein or peptide sequences or to a particular protein or peptide sequence.

[0156] As used herein, epitope tag refers to a short stretch of amino acid residues
corresponding to an epitope to facilitate subsequent biochemical and immunological
analysis of the epitope tagged protein or peptide. Epitope fagging is achieved by 'mcluding
the sequence of the epitope tag to the protein-encoding sequence in an appropriate
expression vector. Epitope tagged proteins can be affinity purified using highly specific
antibodies raised against the tags.

[0157] As used herein, metal binding sequence refers to a protein or peptide sequence that
is capable of specific binding to metal ions generally, to a set of metal ionsorto a

particular metal ion.




not necessitate extensive downstream processing to remove toxic catalysts or hi-products. For
instance, ritionomethoxyPEG (mPEG) has only one reactive terminal hydroxyl, and thus its use limits
some of the heterogeneity of the resulting PEG-protein product mixture. Activation of the hydroxyl
group at the end of the polymer opposite to the teryginal methoxy group is generally necessary to
accomplish efficient protein PEGylation, with the aim being to make the derivatised PEG more
- susceptible to nucleophilic attack. The attacking nucleophile is usually the epsilon-amino group of a
lysyl residye. but other amines can ajso react (e.g. the N-terminal alpha-amine or the ring amines of
hislidine) if‘?&éﬁ] s i Hér% e 8?‘%&1%3%%&&8%%3%&%%?%?%%%% FPBPSteins
containingracsiigdenlysine or cysteine. The latter residue can be targeted by PEGmaleimide for
thiol-specific modification. Alternatively, PEG hydrazide can be reacted with periodate oxidized

SliASEGP uced in the presence af NaCNBH3 More specifically, PEGylated CMP sugars can
be reacted@v%éﬁ%ﬁ\gsgé%?ﬁ & ?)Orlél ence o aB%per)Op?Pa‘Eeméﬁ{ye(?Sy#-?%};u%?élrg‘g@%.[ﬁh% technique is the
"PEGylaticnispenkioigsgwitepeeday mbesiofipuboe normatecole Dasae coomlisd dtoihtheebipeptide in
guestion. When using this technique the immune system has difficulties in recognizing the epitopes on

the polyveriiis SuRce {gshoTle aLlhs [ayTaRRSEAIdise NerBieAyoD the mmune

response. For polypeptides intro irectly into the circulatory system uman body to give a
particular pingsiofasicedaifesitions. thhzara i thaitay) ahsemypiodido opesttial suintiome, Eemeowse is an IgG
andlor Ingﬁ%gg&%ww&%ggyg%me&av&@ g;gé@l{@f&lsmg%ggh the respiratory system (i.e,

[

industrial polypeptitie) gotentially may cause an Igk response (i.e. allergic response). One of the
theories explaining the reduced immune response is that the polymeric molecule(s) shield(s)
epitope(s) dHifHS Sursed biraib. poRIbERtRIERSSBRIRE BroafBrensahom an & 2ebpo Méucle lidifgao antibody
formation. %%Q%g%y%mm partial factor is that the heavier the conjugate is, the more
reduced immune response is obtained. 43 [0181] The polymeric molecules coupled to the polypeptide
may be any suitable polymeric molecule with a molecular weight as defined according to the invention,

including Al Lt SFAHRR h BRRESBI RIS 1ube FRRdagRy Srichted BRGHARE) 2 AR i.e.
poly-NH.subxangpRivcarbesdiagiss the spahiiC Qdhcanthiviranheteranpalyersdse. polymers

comprising one or more different coupling groups e.g. a hydroxyl group and amine groups. 10182]

Examples GISHBBIHON HEHdEARAGAES FrISTRISSo RRERE BHONSEL 85 sAR ERI RIS the group

comprising pelysylesrR@xidasiRA e siich abpabalimianeolsaiadb Asvinstudingmatypropylene
glycols (PEG), methoxypolyethylene glycols (mMPEG) and polypropylene glycols, PEG-glycidyl ethers
(Epox-PEG?,W@@-‘K%%%H@W%@@B?%?ﬁm%'polyethelene glycols (PEGSs), polyvinyl
alcohol )PVA), polycarboxylates, polyvinylpyrrolidone, poly-D,L-amino acids, polyethylene-co-maleic
acid anhydrf@g¢polstywahrepanaresaidt anhy dride ratemiatis sstodihoradigayinelbylthextrans,
heparin, homolo ouglalbumin, cellulo gs,li)gc{g%glg;é%eth %cellulos? carboxg/met cellulose,
ethylcellulosﬁ%%%%rg ffg%?/?caeﬁﬁ%g%nca%oxsyet ylce tiose gﬁ%o}%x, r 3x§/%%d§ﬁ€e s%fgﬁg/drolysates
of chitosan, sitatchi#sr stscfoafohyatioxye tiydrstaich satanbemedrox weiopyAstéeehéisdlydegen, agaroses

and derivatiyes th reofq uar gum, pullulan, inulin, xanthan giim, carrageenan, .pectin, .alg,inic acid
hydrolysates %%pg?épto 5%%%?%(3.?{89%1)& Iir%lﬁélr]r%% tg% fﬁqg |'f]:"1 Mo e(}:auS F’e%né?ric#gmg)(%%%W% ric
molecules sgisl@asdreipbivein/iBEIDEot (nok BER) Wi furthesaegsied artlatibvehscbrpte, chemistry
for its covalent coupling to attachment.groups on the enzyme's surface. [5%834 Generally seen
polyalkylene%?&&gé) A%f}@?&bégg% Fe%?%?%dsgg, S iﬁ‘%ﬁé@a : g&%@‘rfﬂ%/ PEG, are the
preferred palymesie, meitondsy sddhieseaolyenarntanidéndespiideorhpasiantine silysgaeharides such
as clextran, pullulan and ég?eplé?% have few reactiye groups capahle of cross-linking, which is
undesirablefSB‘Aﬁgg%E’ ﬁ@%@@?gﬁéﬁiﬁmm&

[0164] Oligosaccharides are considered to have a reducing end and a non-reducing end,

whether or not the saccharide at the reducing end is in fact a reducing sugar. In accordance

with accepted nomenclature, oligosaccharides are depicted herein with the non-reducing

end on the left and the reducing end on the right. All oligosaccharides described herein are

described with the name or abbreviation for the non-reducing saccharide (e.g., Gal),

followed by the configuration of the glycosidic bond (.alpha. or. beta.), the ring bond, the



SHASEGP transcript is found in medulla (brain), raicrovascular endothelium, prostate, breast, retina,
pooled human melanocyte, fetal heart, and pregnant uterus SHASEGP is also expressed in germ cell
tumors. RT-PCR based detection of SHASEGP transcripts is generally required to detect levels in
tissues other than testis. C. ASSAYS FOR sHASRgP ENZYME ACTIVITY 10186] TURBIDDIVISTRIC
MICROTTTER ASSAY FOR HYALURONIDASE ACTIVITY [0187] Hyaluronidase activity can be
detected by way of a modil d turbidometric assay in acidified serum solution. The reagents required

are as folloe pol i SELT Reiplipuing aRdeals Ak PIFRRI U AGRIRIEA e haRilion 14.00 of

potassium acCetate and 25.0 mL of glacial acetic acid in water to make 1000 m I.. Phosphate Buffer

Solution- 2B tpostoudifithprebishageanaraisiediosl. Gigshaniriokagedismgshdspshaigibasic, and
8.2 g of sqd g‘i%ﬁ%ﬁew WAlSL 0 make 100Dl Fazyrae (?,‘é‘?fﬁ&&t%&é%t?gu

l#gqpé 500 ml, of
Phosphate B olutionrt with 500 mL of Water. Enzyme Diluient Working Solution- 33 mg of

hydrolyzeggeiatia.in 50 mL of Enzyme Diluent Stock Solution-prepared within 2 hours of use. Sample
Stabilization Buffer Solution ("SSB" Soln.)- 125 uL of a 20% Human Serum Albumin Solution and 50

uL of a 1 NgGadeium cda ol S Ui NsaBaith HEA KRG PHHISHELMRHHAG ARG And miX

thoroughly. Serum Stock Solution-Dilute | volume of Horse Serum with 9 volumes of Acetate Buffet
Solution. AdfdsiEkRhdaNPRyasmoREERIA%O B preioRs:1 Mritnkab pligrsassirédesdiand at room
temperatu@J%ﬁﬁ&?@&ﬂé{g&%ﬁ&%{%ﬁﬁ pRRCHEG YN 30 GRS REUmMorking

e Serum

Solution- 10 ni.L of tock Solution in 30 mT, of the Acetate Buffer Solution, adjusted to

room tempetatife-Globirafeca st RisBiessHisamogenoy Sardaridnesdthat Fallowithintration 5.0
mg/mT in vigler; Hvalranic.aid\orkingostutions @ e MK-phike kﬂ%@'&f@%ﬁ%&%@@; Solution in

4.25 ml. of the Phosphate Buffer Solution. Standard Stock Solution- One container of USP Reference

Standard Hysigrehidate reeonceAfratibaid oy Upitsmne saanersingIRudivs idestsdioportions, and
stored at -20 Gy, ﬁ&?&%@;%&%j@%@ﬂ%@&é&lﬁﬁ;ﬁWé’&ﬁ‘?%ﬁﬁ'%ﬂ%}&%@o uL. of cold

Enzyme Diluent Working Solution to obtain a solution having a known concentration of 40 Unitskril
prepared irfieefisieng pomre 488 fiRe IG5 fondomsaiNdikas olizopselntidsimndd in a "Low
Protein Bindings AG:welimlaigaecerdinghia e falowing Grideinas 18480 bk [ dangg of maximum
sensitivity of this assay is between 10-30 UnitsimL To minimize the number of times an assay must be

repeated irbsrHERty ¢ BiscRH ERRACAFEARER FIramgo Sroby S R (Houpprasiehate 8% ber of total
units/mL for,the sample, and theg cherss aivhalainvmbrphiivtion suahipaldhs fipakagneentration is

approximately 20 Units/ml. 46 ,
Fucose residues will shift elution positions earlier in the HPAEC chromatogram, while
additional sialic acid residues will increase the retention time. Concurrent treatment of
glycoproteins whose oligosaccharide structures are known (e.g., bovine fetuin, a-1 acid
glycoprotein, ovalbumin, RNAse B, transferrin) can facilitate assignment of the
oligosaccharide peaks. The collected oligosaccharides can be characterized by a
combination of compositional and methylation lirikage analyses (Waegheet al., (1983)
Carbohydr Res. 123, 281-304.), with anomeric configurations assigned by NMR
spectroscopy (Van Halbeek (1993) in Methods Enzymol 230).

[0166] Alternatively, oligosaccharides can be identified by fluorescence assisted

carbohydrate electrophoresis (FACE) Callewaert et al. (2001) Glycobiology 11, 275-281.

[0167] As used herein, the term "sialic acid" refers to any member of a family of nine-
carbon carboxylated sugars. The most common member of the sialic acid family 1s N-
acetylneuraminic acid (2-keto-5-acetamindo-3, 5-dideoxy-D-glycero-D-
galactononulopyranos-1-onic acid (often abbreviated as NeuSAc, NenAc, or NANA). A

second member of the family is N-glycolyl-nenraminic acid (Neu5Ge or NeuGe), in which



[0191] b) Minimum Sample volumes needed to perform assay are as follows: FPLC Fractions=50 uL,
Tissue Culture Supematants=1 nil, Purified/Concentrated/Final Step Material=10 uL, [0192] c) For
samples with serial dilutions, 1:10 dilutions in the "Low Protein Binding" 96-well plate are made in
triplicate by pipetting 360 uL of the "SSB" Solutiop;and 40 uL of Sample into each well. [0193] For
preparation of USP Standard prepare the USP Standard Curve in the "Low Protein Binding" 96-well
plate as follows: Wells: Standard: USE' Standard Curve: Enzyme Standard

the N-acetyl group of NeuAc is hydroxylated. A third sialic acid family member is 2-keto-
S—deoxy'—nonulosonic acid (KDN) (Nadano et al. (1986) J. Biol. Chem. 261: 11550-11557;
Kanamori et al. (1990) I. Biol. Chem. 265: 21811-21819. Also included are 9-substituted
sialic acids such as a 9-0-C.sub.1 -C.sub.6 acyl-NeuSAc like 9-O-lactyl-Neu5Ac or 8-O-
acetyl-NeuSAc, 9-deoxy-9-finoro-Neu5Ac and 9-azido-9-deoxy-NeuSAc. For review of
the sialic acid family, see, e.g., Varki (1992) Glycobiology 2: 25-40; Sialic Acids:
Chemistry, Metabolism and Function, R. Schauer, Ed. (Springer-Verlag, N.Y. (1992)).
The synthesis and use of sialic acid compounds in a sialation procedure is disclosed in

international application WO 92/16640, published Oct. 1, 1992.

[0168] Asused herein, PNGase refers to an Asparagine Peptide specific N-glycosidase F
such as the Flavobacterium maningoseptum peptide-N-glycosidase F. PNGASE enzymes
are characterized by their specificity towards N-Iinked rather than O-linked
oligosaccharides. Characterization of PNGASE efficacy can be defined by both SDS

PAGE electrophoresis, or fluorescent assisted carbohydrate electrophoresis.

[0169] As used herein substantially ferminated Sialation refers to N-linked
oligosaccharides terminating with sialic acid residue as a terminal sugar. Terminal sialic

acids can be identified by FACE analysis of released carbohydrates following treatment
with neuraminidase.

[6170] The circulatory lifetime of glycoproteins in the blood is highly dependent on the
composition and structure of its N-linked carbohydrate groups. This fact is of direct
relevance for therapeutic glycoproteins that are intended to be administered parenterally.
In general, maximal circulatory half-life of a glycoprotein requires that its N-linked
carbohydrate groups terminate in the sequence NeuAc-Gal-GlcNAc. Without the terminal
sialic acid (NenAc), the glycoprotein is rapidly cleared from the blood by a mechanism
invelving the recognition of the underlying N-acetylgalactosamine (GalNAc) or galactose
(Gal) residues (Goochee et al. (1991) Biol/Technology 9: 1347-1355). For this reason,
ensuring the presence of terminal sialic acid on N;linked carbohydrate groups of

therapeutic glycoproteins is an important consideration for their commercial development.



Final

Diluent Soln.(in uLl: Working Conc.(in  Soln.(in ul.): Unlts/mL):
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[0171) Circulating glycoproteins are exposed to sialidase(s) (or neuraminidase) which can
remove terminal sialic acid residues. Typically the removal of the sialic acid exposes
galactose residues, and these residues are recognized and bound by galactose~specific
receptors in hepatocytes (reviewed in Ashwell and Harford (1982) Ann. Rev. Biochem.
51:531). Liver also contains other sugar-specific receptors which mediate removal of
glycoproteins from circulation. Specificities of such receptors also include N-
acetylglucosamine, mannose, fucose and phosphomannose. Glycoproteins cleared by the
galactose receptors of hepatocytes undergo substantial degradation and then enter the bile;
glycoproteins cleared by the mannose receptor of Kupffer cells enter the

reticuloendothelial system (reviewed in Ashwell and Harford (1982) Ann. Rev. Biochem.
51:53).

[0172] Asused herein Neutral Active refers to a sSHASEGP glycoprotein with catalytic
activity towards a glycosaminoglycan substrate in vitro at a PH between 5 and 8 under
conditions of salt less than 150mM and buffering strength less than 50mM.

[0173] As used herein, a stabilized solution refers to a SHASEGP that retains greater than
60% of its initial activity after storage at room temperature for 30 days.

'[0174] As used herein unless otherwise specified, a unit is expressed in turbidity reducing

units (TRU). One TRU is defined as the amount of hyaluronidase activity required to
reduce the turbidity of an acidified solution of hyaluronic acid and is equivalent to the
U.S.P./National Formulary (NF XIIT) units (NFU). The ELISA-like enzyme assay
described herein can be related to the TRU, the NFU, and U.S.P. unit through a standard
curve of a sample of hyaluronidase (e.g., USP or WHO standard) standardized through the
U.S.P. Therefore, the enzyme activities determined by the ELISA-like é:nzyme assay are
actually relative TRU, since enzyme activity is not actually measured using the

turbidometric assay (Dorfman et al., 1948, J. Biol. Chem. 172:367).

[0175] Asused herein, potency is defined by the amount of sSHASEGP protein required to

degrade substrate ir vitro based upon a Turbidity Reducing Unit or Relative Turbidity
Reducing Unit.
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[0176] Asused herein, specific activity refers to Units of activity per mg protein. The
amount of sSHASEGP protein is defined by the absorption of a solution of SHASEGP at

280 nm assumning a molar extinction coefficient of approximately 1.7, in umits of M cm™.

[0177] Polyethylene glycol (PEG) has been widely used in biomaterials, biotechnology
and medicine primarily because PEG is a biocompatible, nontoxic, nonimmunogenic and
water-soluble polymer (Zhao and Harris, ACS Symposium Series 680: 458-72, 1997). In
the area of drug delivery, PEG derivatives have been widely used in covalent attachment
(e, “PEGylatioh") to proteins to reduce immunogenicity, proteolysis and kidney
clearance and to enhance solubility (Zalipsky, Adv. Drug Del. Rev. 16:157-82, 1995).
Similarly, PEG has been attached to low molecular weight, relatively hydrophobic drugs

to enhance solubility, reduce toxicity and alter biodistribution. Typically, PEGylated drugs
are injected as solutions.

[0178] A closely related application 1s synthesis of crosslinked degradable PEG networks
or formulations for use in drug delivery since much of the same chemistry used in design
of degradable, soluble drug carriers can also be used in design of degradable gels
(Sawhney et al., Macromolecules 26: 581-87, 1993). It is also known that
intermacromolecular complexes can be formed by mixing solutions of two complementary
polymers. Such complexes are generally stabilized by electrostatic interactions
(polyanion-polycation) and/or hydrogen bonds (polyacid-polybase) between the polymers
mvolved, and/or by hydrophobic interactions between the polymers in an agueous
surrounding (Krupers et al., Bur. Polym J. 32:785-790, 1996). For example, mixing
solutions of polyacrylic acid (PAAc) and polyethylene oxide (PEO) under the proper
conditions results in the formation of complexes based mostly on hydrogen bonding,
Dissoctation of these complexes at physiologic conditions has been used for delivery of
free drugs (i.e., non-PEGylated). In addition, complexes of complementary polymers have
been formed from both homopolymers and copolymers.

[0179] In one aspect, the polyethylene glycol has a molecular weight ranging from about 3
kD to about 50 kD, and preferably from about 5 kD to about 30 kD. Covalent attachment
of the PEG to the drug (known as "PEGylation") may be accomplished by known

chemical synthesis techniques. For example, in one aspect of the present invention, the
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PEGylation of protein may be accomplished by réacﬁng NHS-activated PEG with the

protein under suitable reaction conditions.

[0180] While numerous reactions have been described for PEGylation, those that
are most generally applicable confer directionality, utilise mild reaction conditions, and do
not necessitate extensive downstream processing to remove toxic catalysts or bi-products.
For instance, monomethoxyPEG (mPEG) has only one reactive terminal hydroxyl, and
thus its use limits some of the heterogeneity of the resulting PEG-protein product mixture.
Activation of the hydroxyl group at the end of the polymer opposite 1o the terminal
methoxy group is generally necessary to accomplish efficient protein PEGylation, with the
aim being to make the derivatised PEG more susceptible to nucleophilic attack. The
attacking nucleophile is usunally the epsilon-amino group of a lysyl residue, but other
amines can also react (e.g. the N-terminal alpha-amine or the ring amines of histidine) if
local conditions are favorable. A more directed attachment is possible in proteins
containing a single lysine or cysteine. The latter residne can be targeted by PEG-
maleimide for thiol-specific modification. Alternatively, PEG hydrazide can be reacted
with periodate oxidized sHASEGP and reduced in the presence of NaCNBH;. More
specifically, PEGylated CMP sugars can be reacted with sHASEGP in the presence of
appropriate glycosyi-transferases.One technique is the "PEGylation" technique where a
number of polymeric molecules are coupled to the polypeptide in question. When using
this technique the immune system has difficulties in recognizing the epitopes on the
polypeptide's surface responsible for the formation of antibodies, thereby reducing the
immune response. For polypeptides introduced directly into the circulatory system of the
human body to give a particular physiological effect (i.e. pharmaceuticals) the typical
potential immune response is an 1gG and/or IgM response, while polypeptides which are
inhaled through the respiratory system (i.¢. industrial polypeptide) potentially may cause
an IgE response (i.e. allergic response). One of the theories explaining the reduced
immune response 1s that the polymeric molecuie(s) shield(s) epitope(s) on the surface of
the polypeptide responsible for the immune response leading to antibody formation.
Amnother theory or at least a partial factor is that the heavier the conjugate is, the more -

reduced immune response is obtained.
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[0181)] The polymeric molecules coupled to the polypeptide may be any suitable
polymeric molecule with a molecular weight as defined according to the invention,
including natural and synthetic homopolymers, such as polyols (i.e. poly-OH), polyamines
(i.e. poly-NH.sub.2) and polycarboxyl acids (i.e. poly-COOH), and further heteropolymers

i.e. polymers comprising one or more different coupling groups e.g. a hydroxyl group and
amine groups.

[0182] Examples of suitable polymeric molecules include polymeric molecules selected
from the group comprising polyalkylene oxides (PAO), such as polyalkylene glycols
(PAG), including polypropylene glycols (PEG), methoxypoltyethylene glycols (mPEG)
and polypropylene glycols, PEG-glycidyl ethers (Epox-PEG), PEG-oxycarbonylimidazole
(CDI-PEG) branched polysthelene glycols (PEGs), polyviny! alcohol YPVA),
polycarboxylates, polyvinylpyrrolidone, poly-D,L~amino acids, polyethylene-co-maleic
acid anhydride, polystyrene-co-malic acid arhydride, dextrans including carboxymethyl-
dextrans, heparin, homologous albumin, celiuloses, including methylcellulose,
carboxymethylcelinlose, ethylcelinlosia, hydroxyethylceliulose carboxyethylceltulose and
hydroxypropylcellulose, hydrolysates of chitosan, starches such as hydroxyethyl-starches
and hydroxy propyl-starches, glycogen, agaroses and derivatives thereof, guar gum,
pullulan, imulin, xanthan gum, carrageenan, pectin, alginic acid hydrolysates and bio-
polymers.

[0183] Preferred polymeric molecules are non-toxic polymeric molecules such as
(m)polyethylene glycol (mPEG) which further requires a relatively simple chemistry for
its covalent coupling to attachment groups on the enzyme's surface.

[0184] Generally seen polyalkylene oxides (PAO), such as polyethylene oxides, such as
PEG and especially mPEG, are the preferred polymeric molecules, as these polymeric
molecules, in comparison to polysaccharides such as dextran, pullulan and the like, have

few reactive groups capable of cross-linking, which is undesirable.

B. TISSUE EXPRESSION PROFILES sHASEGP.

[0185] While previouslfy thought to be testis specific, human‘ sHASEGP 1s expressed in

multiple tissues in humans when using more sensitive techniques such as RT-PCR. The



0 0 [0194] For preparation of the Hyaluronic Acid Control in columns 1-3, prepare the FLA. Control in
the "Flat Bottom" 96-well plate is prepared as follows: [0195] H.A. Controls: Hvaluronic AcidEnzyme
Diluent Wells:Control: Working Soln.(in uLl: Working Soin.(in uL): H1-H3Co0l060 [0196] The Reaction
Plate: 30 uL per well of Hyaluronic Acid Working Solution is pippetted using a 50 lli- 8- channel
transfer pipette into a "Flat Bottom" 96-well microtftér plate leaving wells HI-H3 empty 60 uL/well of
Enzyme Diluent Working Solution is pipetted into wells HI-H3 of the same plate as the HA control.

[0197] Serum Working Solution: 40mL of Serum Workinc, Solution is dispensed into a transfer basin
and next t6HHSEERterserpt is found in medulla (brain), microvascular endothelium, prostate,

breast, retina, pooled human melanocyte, fetal heart, and pregnant uterus. sHASEGP is
also expressed in germ cell tumors. RT-PCR based detection of SHASEGP transcripts is

generally required to detect levels in tissues other than testis.
C. ASSAYS FOR sHASEGP ENZYME ACTIVITY

[6186] TURBIDOMETRIC MICROTITER ASSAY FOR HYALURONIDASE
ACTIVITY

[0187] Hyaluronidase activity can be detected by way of a modified turbidometric assay

in acidified serum solution. The reagents required are as follows:

UV sterilized 2X-deionized water or Braun R5000-01
sterile water for irrigation
Hylumed Medical ~ Sodium Genzyme Advanced 4876
Hyaluronate, High Molecular Weight | Biomaterials
HA
Hyaluronidase Reference Standard USsP 31200

&
Potassium Acetate, Granular, USP, JTRaker 2914-01
ACS
Acetic Acid, Glacial, 99+ % Sigma A-6283
Sodium Phosphate Monobasic Mallinkrodt 7774
Monohvdrate, USP Granular i °
Sodium Phosphate Dibasic Mallinkrodt 7771
Anhydrous, USP
Sodium Chioride, Crystals, GR, EMScience SX0420-5
ACS
Gelatin Hydrolysate Enzymatic Sigma G-0262
Horse Serum, Donor Herd, cell .

g X ? S H-1270

culture tested, Hybridoma culture ema
tested, USA Origin
Human Serum Albumin 20 % Griffols

| Hydrochloric Acid, ACS Reagent | ¢ igma H-7020
Calcium Chloride, Dihydrate, JTRake 1336-01
Granuiar, USP, -FCC | ‘ |




47 [0198] Pre-warming stage: Once both plates have been prepared, the Low Protein Binding 96-Well
plate containing the diluted samples, standards, controls and the Flat Bottom 96- well plate containing
the llyaluronic Acid Working Solution are placed onto a heat block and allow them to warm for 5 min.
at 37 C. [0199] The Reaction is initiated by the adgdition of Enzyme to Substrate: 30 uL from the
enzyme plate into all of the wells in column #1 of the 96-Well flat bottom plate (containing the
substrate) using a 5-50 uL 8-channel pipette The Enzyme/Substrate reaction mixture is aspirated 5

times (dr and down with th transfer du eflrst eco to.ensure
complote LRI AR AR T HARTIG A Ao MRS SHRES S Bs L0 GELHSLPSHATS new set o
tips Ioadedoemﬁ@enﬂmsﬁehplpegﬁecﬁraﬂznememﬂonlwailﬁrﬂ»tﬂmﬁé iI9oesidri@hoanihad Bafee(0=0:30, this
process isJyepeate n 2. At th next 30.second interval (0= 100 IS is repeated process for
column3$§f§3ﬁ%§e§ r%‘b 81}%5(5) A TPORPRARE, rBr%%Ec%&%% %“1@\,%{?9 Beconds until all
of the wellgisgitaindath gaiymmmmmtwﬁ&%%&qmmw@mwmﬂdﬂﬁeﬂttimer reaches 6
minutes (0=6:00, 240 uL of eru olutio petted into each well, ysing a 50-300 uL
8-channel SRIAEEL 6%) #@BME)%{%@M gtﬁé)&ﬁfm" gf’é%’dﬁﬁi@@%@ﬂ%@ft 50 mT
Reagent Rwsﬁky@grsahadﬁuﬂ&ﬁeg&ﬂspmn@daa Helssn(8raving, brrselshe Dilneandi@eivn with the
transfer Plgette* during the fir %B} econ stoe CQ plete_mlxm The.p

] rocess is jepeated every
30 secondS O PrARRBEAY Mo U455 SRR SIARIA%ERPRAREE 2P %ﬁ%%mmn 12), the
reaction plgigris- remqyedffﬁomtmthi mmanamﬁemﬁmdmm@ﬂeaq\&rem@ﬁme plate reader
at 640 nM. A linear curve fit is erated fro curve that p mlts extrapolatlon of test
samples. 1@%]@?11%_ @@QA%?&?’%"E@IQ &Iﬁﬁ)ﬂe@@[ FRERATED
HYALU RO&%M\M@&@&H%EQ% mﬁ&q\«rm}ﬁmﬁeemwh@remg @w@w@weﬁﬁuﬂ residues of
Hyaluronan are biotinylated m a Q eactio| usm |ot|n hydra2|de Pierce), Sulfo NHS (Pierce)
and 1-Eth y‘féﬁr‘ﬁrﬁ a(%%gtf?] %S@Hégﬁé?é@ dgg

covalently a@fud@pkéﬁlpe&@wfbmsrmtuem@iamdmmmfﬁﬁMm At the eemmpietiied the enzyme
reaction, residual substrate is detect ed with é%é’r %\:/ldln eroxidase reactlon th can be read in a
standard EREEHIYAaLking soiunong 10 Ipfy M@ﬁi‘%ﬁ& LT GOt ASRAE artifacts such

as pH- dep@ﬁ@ﬁtebmiaﬁ,emﬁmtsafﬁhﬁ)bﬂ@wwﬁ@mbﬂmﬂmsmam@w ShetieenSisitnpermits

rapid measurement_ of Hyaluronidase activity from cultured cells and biojogic es with an
lntFer assay%%’ﬁ Rﬁ]lccﬁfg gotﬁé‘rﬁnfﬁgtracon g/mitm water. sHvaluromlc %c% ml?m

Solution- 0.75 mL of the Hyaluronic Acid Stock Solution in 4.25 mL of the Phosphate
Buffer Solution. Standard Stock Solution- One container of USP Reference Standard

Hyaluronidase to a concentration 1000 Units/mL in water, aliquoted into 50 ul portions,
and stored at -20 °C._Standard Working Solution- 40 uL of Standard Stock Solution in

960 uL of cold Enzyme Diluent Working Solution to obtain a solution having a known

concentration of 40 Units/mL, prepared immediately before use in the assay.

[0189] All enzyme samples are diluted in a “Low Protein Binding” 96-well plate
according to the following guidelines:

[0190] a) The range of maximum sensitivity of this assay is between 10-30 Units/mL. To
minimize the number of times an assay must be repeated in order to get results that are
within range, first determine the approximate number of total units/mL for the sample, and
then choose a (whole number) dilution such that the final concentration is approximately
20 Units/ml.



[0204] The specific activity of hyaluronidase is expressed in turbidity reducing units (TRU). One TRU is
defined as the amount of hyaluronidase activity required to reduce the turbidity of an acidified solution
of hyaluronic acid and is equivalent to the U.S.P./National Formulary (NF X.Erp units (NFU). The
ELISA-like enzyme assay used for purification is related to the TRU, the NFU, and U.S.P. unit through
a standard curve of a sample of hyaluronidase (e.é.6, USP) standardized through the U.S.P. Therefore,
the enzyme activities determined by the ELISA-like enzyme assay are actually relative TRU, since
enzyme ac;tivi%is not actually measured using the turbidometric assay (Doliman at al., 1948, J. Biol.

Chem. 173038%) qobbaimmanyampitrolmss 8ssdsdye Rerfarpeasiay 88 ALds taehk&surement of the
generatiomﬁdﬁ%ﬂé@@l{ﬁw%&%mﬁmi@@fgf%aﬁt@@m@,rﬁﬁﬁa&ﬁ@@ﬁee%emﬂﬂ 13:746-752,
1966), or loss of viscosity (De Salegui et al., Arch. Biochern, Biophys, 121:548-554, 1967) or turbidity
(Dorfman Meou=10 Biol. Chem., 172:367, 1948). With purified substrates all of these methods
suffice for determination of the presence or absence of endoglucosarnidic activity. [0206] Substantially
purified glyeesaminpeiyeamisyhsiriesatathalsashe  uoeriianin & @) St Assay Blveagaminoglycans
are mixed with recombinant SHASEGP . to test for endaglucosidase actjvity that results in a shift in
substrate r%bilitMﬁﬁ%@%@?%%?&?ﬁ@Mm%@ et dben SifaonEpa it éllitate can be
obtained franoBmple heeiaak wiklman umbilical cord Hyaluronan can be obtained from ION. Each
test substrate is diluted to 0.1mg/m1 in a buffnr range from pH 3.5-7.5. 10ul samples of purified
SHASEGP nditioned media ASEGP expressi Is a as are mixed with 90ul of
test substr:ﬁégiﬁloge i%ﬁpﬂfﬁ%na%m%ﬁ%%%&r %ﬁ%@eﬁﬁmﬁ%sﬁ&eﬁ&%% are
neutralizedpadtsis BidePudtemellisl&®dsAdRovd: 0, 49 Bromophenol Blue and glycerol) followed by
electrophoresis. Glycosaminoglycans are detected by staining the gels in 0.5% Alcian Blue in 3%
Glacial Acetic Acid overnight followed by destainingt’ggi,"/ig’tglanll % %t‘i,g‘Acid. Degradation is
determined by comparison substrate mobgity,inthe Wﬁ% ¢ of enzyme. [0207]
Hyaluronidase activity can also be detectggilshsubstratgyggligymogra@gaé@yentenhoner et al., 1992,
Matrix 388-396). In thidésisay Steadupie isSapplieditd: a SOBFAGE: gel Bahtamiing hyaluronic acid and
the proteins in the sample’Sepatated by electrophoresisidhe gel is thetbincubated in an enzyme assay
buffer and subsequent'sBiinedt®d detect2he hyaluroni®@cid in the geB2Hyaluroiaidase activity is
visualized as a eared zZBi&n tfO8ubstratélgel. [0208] FOIDENTIFICAFION AND ISOLATION OF
SHASEGP POLYPEPTIYEGERES. 102080 The sSHASBEGP polypeptidé gene and/or domains thereof,
can be obtained by me :6 ) welPRnown ifthe art for DNA isolation. ARy method known to those of
sldll in the art for identi 'gﬁ&g)n Stficleic alds that encodfe desired geﬁies can be used. Any method
available in the art can be usedslt87obtain a?ﬁll-length (B % encompass%g the entire coding region)
cDNA or ge ic DNA clone.encodin HASEGP. ? eptide For example, the pol rase chain
reaction (FC@‘;51 é@f PP i%og%%;g%@%ﬁseuﬁﬁgﬁc%%% é%@p‘r%%%&%ﬁ%h%?%%r§§§§y%%:, nucleic
acids encodigiact HABEGR R et dé-(BH Qlathl aspiemardd2)y fnllygenomic or cDNA library.
Oligonucleotide primers that hybridize to sequences at the 3'and 5' termini of the identified sequences
can be usei(g'tﬁl%fimers to amplify by PCR sequences from a nucleic acid sample (RNA or DNA

generally a library, from an appropriate source (e. testis, prostate, breast).
H.A. Controls:
‘ Hyaluronic Acid Enzvme Diluent
Wells: Control: Working Soln.{in ul): Working Soln.(in uL):
HI-H3 oot 0 60

[0196] The Reaction Plate: 30 ulL per well of Hyaluronic Acid Working Solution is
pippetted using a 50 ul. 8- channel transfer pipette into a “Flat Bottom™ 96-well microtiter
plate leaving wells H1-H3 empty. 60 ul/well of Enzyme Diluent Working Solution is
pipetted into wells H1-H3 of the same plate as the HA control.

[0197] Serum Working Solution: 40mL of Serum Working Solution is dispensed into a

transfer basin and next to the Heat Block.



[0210] FOR can be carried out, e. g., by UBC of a Perkin-Elmer Cetus th tidal cycler and Taq
polyrnerase (Gene Amp). The DNA being amplified can include mRNA or cDNA or genomic DNA from
any euk-aryotic species. One can choose to synthesize several different degenerate primers, for use in
the FOR reactions. 50 polypeptide sequences frgmm species other than humans or to obtain human
sequences with homology to SsHASEGP polypeptide) by allowing for greater or lesser degrees of
nucleotide sequence similarity between the known nucleotide sequence and the nucleic acid hondolog

being isol rcross-.sg ies. hybridi7ati ringency to mogerate sfringe nditions are
used. Foriég“rgnigcsf)%ges y %&%%%?%ﬁ”é?é%&?%ﬁ%g?%%ﬂa%ygéﬁr?g"é"r’?‘éon Ttl?oxrll%%ée used.
The condift6A\8 éhpline emnpiriagyivetdmemheunpiz] 2hadedsucressfudmitiptfitatidotoft96-nucleic acid
contnfning_all.or. a portion of the i ified. sHA P, pol ide sequence or of a nucleic acid
encodinggéYF(% é%gcr%tr%*n e gl“—?gy@n&ﬂ%gI?S@%ﬁg%)%)i‘ga?ﬁaa{%%g%eén?%%na gga%g?glcﬁularly cloned

and sequenckdjenthesed ssarpfakfertinsald®E®@.complete cD’NA or genomic clone This, in turn,
permits the determination of the gene's complete nucleotide sequence, the analysis of its expression,
and the production of its protein product for functional analysis. Once the nucleotide sequence is
determinedy oS0 geading [AMBLGRFAFIAY 106 SHNREGE RPRRe dens RictERrgduct can be
determine %b efny me?ﬁo we%la@o"\l/vn in"the art for determining §p%%g§g%fr@ramt%s, for example,

using publigigyanaibittcmorald wicihp rogiiainscdirmi & e ofitlee S$q it Batbalysis ptce an open reading

frame is d i1 IS kOUli inet ir ' %ggﬁ?n of:t rotel oded by the
open read%ﬁ%%%gﬁ%%gh %%?gﬁ%%%cggoﬁg&ngﬁ%%gsio the %ﬁé&n%peptide genes
as well as thechonngxiuid Scappiatas N SEGR Dby pelutide proeindosmdvatiatogsawfebe identified.
[0213] Any eukaryoti tential e & Qg g'!%ggi rce for mgll$g lar cloning of
the sHASE@%n%o{\l%pgﬁtﬂgp é)%%é@f#e nuc gi}é:xglé?(%g::an ?aélso até(i'j roerﬁ%égtgg}g%e? arLr%maIian,
human, poecitheyinraise e lins, cavicincted airks vawises, cisinelbaded duitimahpsiaratpstufoes, insects,
plants and [.organi L i standard procedures known in the artfrom
Cloned DA R o B B SR g of
gerllonnle Doy ﬂa@mﬁﬂmﬂﬁéﬁbm@ﬂw i (ﬁﬁf(ﬂe&m" 1% cebssbpmogss Sambimak Bt lfal. S1989,
Molecular nin i rbor Labora Pr pring
Herbor, NeW VO Cloe BT LG Bk B A Rib i A A aned Lt
Oxford, U. Kl vbihd wells Chotas dethivendfronaabsudistis ®BNA can contain regulatory and intron DNA
regions in addition to coding 51 regions; clones derived from cDNA will contain only exon sequences.

For any so mﬁ%%%ﬁé%@?%@iﬂméﬂ%@?ﬁé%ﬁ% PrpteRagateminerealr. 144l In the
e

molecular cloning of gene from genomic DNA, DNA fiagniumts aregggnerated, some of which will

encode the YfEuReY ganag Mﬂ!@?#ﬁ@@ﬂ%%ﬁ“@éé@% BsagCh-S fssfhebeare teRaBEiction

eNZymes.  pipette, into column 1 of the 96-well flat bottom plate from the adjacent 50 mL Reagent

RO N0 G0RG BORRIEIG RS )ORTH:

Reservoir. The mixture is aspirated 3 times (drawing the solution up and down with the
transfer Pipettor) during the first 10 seconds to ensure complete mixing. The process is
repeated every 30 seconds, proceeding from column’s 1 to 12 . Upon completion of the
last column (column 12), the reaction plate is removed from the heat block and place the
plate onto the read tray of the plate reader at 640 nM., A linear curve fit is generated from

the standard curve that permits extrapolation of test samples.
[0201] ALTERNATIVE ASSAYS FOR HYALURONIDASE
[0202] BIOTINYLATED HYALURONAN MICROTITER ASSAY

[0203] The free carboxyl groups on glucuronic acid residues of Hyaluronan are
biotinylated in a one step reaction using biotin-hydrazide (Pierce), Sulfo NHS (Pierce) and
1-Ethyl dmemylmopropyl-garbodﬂnﬁde (Sigma). This biotinylated HA substrate is



102161 Alternatively, one can use DNA.se in the presence of manganese to fragment the DNA, or the
DNA can be physically sheared, for example, by sonication. The linear DNA fragments then can be
separated according to size by standard techniques, including but not limited to, agarose and
polyacrylaraide gel electrophoresis and column chligmatography. [0217] Once the DNA fragments are
generated, identification of the specific DNA fragment containing the desired gene can be
accomplished in a number of ways. [0218] For example, a portion of the SHASEGP polypeptide (of any
species).gene (e. 9., a PCR amplification product.obmined as described ve or an pligonucleotide
having a s%%‘ﬁ%%%@g? létprl)eor 1A g}fj ﬁ@&%ﬁ%%?%a%%%&%%ﬂﬁﬁ%nﬁ%%w Tts %‘gglc‘?f%’ RTXQ}OC%O;? liapaent
thereof be thedfieghanddetiel ecksaic it hebgrenie ratéet oA widganevis mapehecrizreanactiby thetcleic acid

hybridization tp the labeled pro ton and Davis, Science 196:.180 (1977); Gnmstein and

B ogness, PR R ThE PG LA A U0t SR 105 B, SRR N LGSR Htantal
homology taithetiptoflateyibrtifdricizeh idpBleepaski € wplaenttt iftiaoppydded agrient by
restriction enzyme digestjon (s) and.comparison of fragment sizes with those expected according to a
known resgP&%}?%ﬁﬁ%’ﬁ iﬁ&é‘?&%@&%@%ﬁ%&ﬁﬁﬁ%&&ﬁ%ﬂw 8%%??%%&#%%%6@% the known
nucleotide agauedceliohatikiSoGRapaiypeptidéhruriner-asiesian aiun beé lesstieeh Ag2aN the basis of the
properties of the gene. Alternatively, the presence of the gene can be detected by assays based on

the physic ical, of- J j ies. of Its expres ct. Eor example, cDNA
clones, or%%m@hees \f%{]l%%;?ﬁ%oge%étt e é%%%?%%%ﬁ%c% e g{é?gg?é{é\é\:}v%%c %gr[:)duce a protein
that, e, g., (EBYjnfilae GRIdenticthefbattbphoretis widgnmivnnidesiectidtiorumimede ratioe, theoteolytic

digestion tigenic g&.%o rties,.kF 'f?ﬂ!ﬁg tivity, If = EGP polypeptide antibody

IS availablg%ﬁﬁﬁedp 0 gﬁln ca%%bé%l e%tiﬁgg by %r?gl éfa% lglggu%%%% o the putatively SHASEGP

polypeptidds§itiiNsiimne Homeslary NEXTS ARz NF))inked BiiSArdsocheyhagssey) ayptiprocedure.

(0219 Alterpaiiyes 3 isqlaliag e, SHASERE eetypapide.genamis PN Indlyde, bl arepet imited to,
r N 'Sé making ¢ fo

chemically gyn esizing the gene sequernce from a known 'sequence ng e MRNA
that encodesttirdesi{AGHEGRidebsemgide SR)220]davdised tpegiRINAUS (R Dhedtonitigp of the SHASEGP
polypeptide gene can e isolale rameals exprassipg Jie ofeln, The,denified and isglated nucleic
acids then CAr D& insened info an apprgprla e cloning vector. A'large num erorf vector-host systems
known in theimsrt esryine asedtyPe ssibletveliyorsisehed esingtthedurbidimitett tosspiaShaidsar snodified
viruses, but th tor.syst ust.b mpatible with the host cell used. Such vectors include, but
are not |imitaéae%g$§a%t§?.‘§p?§8%]‘s§1% as'lambda derivatives, or plasraids such as pBF_322 or puUC
plasmid derivatives or the Bluescript vector (Stratagene, La Jolla, CA). The insertion into a cloning

vector can, B¢ &l Ihalusenidamasstl byarrdire Broqd NROR AghAesrsiesus|ohtg vector that has
Comp'emen%@ﬁé%ﬁ%?ﬁé@%&ﬂc@gﬁ%ﬁ?g%{g I SiHE R sIcEBed g, Tagment the

DNA are not present in the cloning vector, th e DNA molecules can be enzymatically
modified. AlSHaEivER, Efphits Hssipdyisseribe (o salesdisy Hgatied Ricrsiin S sadiiénces (linkers)
onto the DNﬁi%ﬁﬁ—@s&*}?§G7'jQ&tﬁﬂdim@?%ﬂn%}%lﬂﬁ@%?@%@w)ﬁai%%b%@d With
oligonucleotides encoding restricticm endonuclease recognition sequences. In an alternative method,

the cleaved RiEEisE sRbSERIASHIOD thety pasihads guRace 4or WetPHoERAEENRL HEPBRGRARASTC tailing. [0222]

Recombinan, moleciies£af bes g into host cells via transformation, transfection, infection,
electroporation, calcium precipitation and othier methods, so that many copies of the gene sequence
are generated. [0223] In specific embodiments, transformation of host cells with recombinant DNA

molecules th&#H8¢AT ¥ TeBifhEt VPR B0 R HID SPRERATRS Fan AR AS B fhist el DNA
sequence eRANER GONSHMARBhIBIIRISSaRias: Pt RiBiIREembinant SHASEGP to test for

endoglucosidase activity that results in a shift in substrate mobility within the gel.
Chondroitin~4 and 6 sulfate, dermatan sulfate, heparan-sulfate can be obtained from Sigma

Chemical. Human umbilical cord Hyaluroman can be obtained from ICN. Each test
substrate is diluted to 0.Img/m! in a buffer range from pH 3.5-7.5. 10ul samples of
purified sHASEGP or conditioned media from sHASEGP expressing cells as well as are
mixed with 90ul of test substrate in desired buffer and incubated for 3 hours at 37C.
Following incubation samples are neutralized with sample buffer (Tris EDTA PH 8.0,



53 [0224] Thus, the gene can be obtained in large quantities by growing transformants, isolating the
recombinant DNA molecules from the transformants and, when necessary, retrieving the inserted gene
from the isolated recombinant DNA. [0225] E. VECTORS, PLASM:DS AND CELLS THAT CONTAIN
NUCLEIC ACIDS ENCODING A SHASEGP POL%dDEPTIDE OR HYALURONIDASE DOMAIN
THEREOF AND EXPRESSION OF SHASEGP POLYPEPTIDES VECTORS AND CELLS. [0226] For
recombinant expression of one or more of the SHASEGP polypeptides, the nucleic acid containing all
or a portign of the nuclgotid ' A ) eptide. can be inserted into an
appropriaGFi?eI(3-5[(18leseéllcéinﬁ \i/{(%i:%r8 %g% %@2@(&%%@%&%%&%0@5 gg%ég%% en%or%%g%?épﬁreg transcription
and transkitioctaf tyssirisargatiogeltein C58inglsenRinean SteGeces srsticahsdriptionghand
translational.signals can.also be sypplied by,the.native pramoter.for. SEGP genes, and/or their
flanking rgg%r}'%?%ﬁ'z%x‘%n 5%\7(42?%%%9&%@ %% cont |%a%%% e%?:laa%ﬁdneur?go ﬁgg the SHASEGPs
that can beompadsmeshbste@msmpisssidhesystemceapd klessafqerafienyma. soluble neutral active,
SHASEGP. [0228] Cells containing the vectors are also provided. The cells include eukaryotic and

prokaryoti , . - Sl i i including
dihyd rofla@%@lﬁu%ﬂ%ﬁggﬁ%wggﬁgﬁgg%%ﬁ%égﬁ?%%ﬁ?é%ﬂr%% #?SJ the vectors are
provided. Suiterstebentiy FialludPYdvaten s Skmga) dalibiprasnyce Hemipisastapplicdieaidnal cells. The

cells are 8 ﬁ PRSI HXE‘! [ ggg ﬂ I reof by (a) growing the
above-del;%%%}gj%%%n eg}?n%%gﬁs Wher%%fy&[%g {iertlcodlie%O%gA ngggg%}%gpt de or Hyaluronidase
domain of ¢rstspbheEeP Tislgobisttbenisnerpatsssaveb \eapnee Hsmvd titer toyl rmbseartmtthe expressed

Hyaluronids?% [ [ liff %@mﬁi [ H,Ia% ?{ | %% in is secreted
into the me |ur$c1%.? {é]? %?é%f%ﬁ%ase fﬁ%or ultip g%%%?gst gezr%é : '%Eﬁg g&% %rg@g:otein are
provided. Alsarpicginet dre SBstoits &t comprise a sequence of nucleotides that encodes the
Hyaluronidase domain and additional portions of a SHASEGP protein up to and including a full-length
SHASEGP 1psaigin asmel B rouliiacamiestiisTeofiere lserpiavidadphhe yestaisican be selected
for expression of the SHASEGP protein or Hyaluronidase domain thereof in the cell or such that the
sHASEGP%ﬁ?@ﬁ Is expressed as a secreted protein. Alternatively, the vectors can include signals
necessary for secretion of encoded proteins When the Hyaluronidase domain is expressed the nucleic
acid is linkgggpnaeekraciB eRGRipept Gegeatiandigniintiiohtiaa 46 Gacstasiamyess cerevisiae a

mating factor signal sequence.or_a portjo reof, ar the native_signal sequence. o
g me%g we?l owWR mthe%rtyorrb%i 1solation. iny metho }m:xowx(x:1 to those of skill in

the art for identification of nucleic acids that encode desired genes can be used. Any
method available in the art can be used to obtain a full-length (i. €., encompassing the
entire coding region) cDNA or genomic DNA clone encoding a sHASEGP polypepﬁda
For example, the polymerase chain reaction (PCR) can be used to amplify a sequence that
is expressed in normal tissues, e.g., nucleic acids encoding 2 sSHASEGP polypeptide (SEQ.
Nos: 1 and 2), in a genomic or cDNA library. Oligonucleotide primers that hybridize to
sequences at the 3'and 5' termini of the identified sequences can be used as primers to
amplify by PCR sequences from a nucleic acid sample (RNA or DNA generally a cDNA

library, from an appropriate source (e. testis, prostate, breast).

[0210] PCR can be carried out, €. g., by use of a Perkin-Eimer Cetus thermal cycler and
Taq polymerase (Gene Amp). The DNA being amplified can include mRNA or cDNA
or genomic DNA from any eukaryotic species. One can choose to synthesize several

different degenerate primers, for use in the PCR reactions.

[6211] 1t is also possible to vary the stringency of hybridization conditions used in
priming the PCR reactions, to amplify nucleic acid homologs (e. g., to obtain sHASEGP



[0231] In order to generate a soluble, neutral active SHASEGP, cells capable of introducing N-linked
glycosylation are required. In the preferred embodiment, mammalian Chinese Hamster Ovary cells
deficient in dihycirofolate reductase such as D044, are electroporated with a plasmid encoding a
strong mammalian promoter, such as CMV, nuclejg, acid encoding a SHASEGP followed by an internal
ribosomal entry site, the mouse dihydrofolate reductase gene and the SV40 polyadenylation sequence
as shown in SEQ ID NO 51. Such cells are then cultured in chemically defined medium in the absence

of hypoxanthine and thyrnidine, followed by further gene amplification with increasing concentrations
of methotr %% Y n\(/;g?igt?/ncl) 05 -Své*c %rrqgia/rsgtjkéun%a%%\ﬁrb oL \t%mé%(aﬁlrges%%?‘?ege Srvol}fe%n coding

sequencehﬁhﬁﬁ@ﬂduﬁ&ﬁﬁfﬁ’rgﬁgpﬁpﬁi@e}ihy allamima fiangeedtas st e mkgnted wfith virus  vaccinia
virus, azlenovirus, etc.); insect cell systems infected with vitus . baculovirus); microorganisms
Sch a6 y B L B P PR R b AL AR LAV i
DNA, or casididohitg Thengxpotssibri etenentspetidighsidentionhelr stiepgits andsjeiicities.
Depending_on the host-yector system used, any one of a number of suitable transcription and
translation’e é‘ﬁ?’s’“‘%ﬁ‘%%na d‘.lﬁcd)tgs %3?%5&%%5?%&%%%%0& gﬁ%ﬁ:}%}f’%ﬁ&eﬁ ﬁonot resultin a
catalyticalliiglehiveratd A EdBRi petisseestdvTér conditioasl ot e sagsiticifiyaitiatidasdachinery can be
artificially glycosylated as such. 55 [0233] Any methods known to those of skill in the art for the

insertion o i id fr ] sed oc%nstruc xpression v Is
containing%fo%ﬁcc%gé%%%gg%%% ﬂgﬁ%%%éﬁgg %‘gﬁ%%ﬁﬁ lona rans%a%}gﬁpaﬁ or@r% §;%§%Is and
protein coditrypBeligfiaSEGhpslypaptidsdsgrmdn cludbaimiieicrand mizioding BN o anmdgionthétic
techniques VMO recombinan IC, Ination). Expression of nucleic acid sequences
encoding sﬁﬁgﬁé 3%8@%%%%? ga%érié%q%?r%t é%%r%%{\/%%%%%r%%%ﬁsmo r‘?(l)or%%q?‘gaén? thereof, can be
regulated Bpausecahdndusisicseidrobe tesoasoathaintietg ehidbio ol ggmentsciheesebhirénexpressed in
a host transformed with, th com i tflaQA ecule {s). For. e le, expression of the.proteins
can be con%%ﬂ’e%?ﬁ/ugr%epgrgﬁ%o er%?])ﬁg)ncer %%%%nc?l#%%%g?%egé?ge%ﬂ%%%ég if%lgrgl S,lfhoéf promoter
is not nativittethesyans srfd tist- s p of iteptiden Profuoteis: inidivoalreba ysse dmaitoe but are not
limited to the Vgoiearl romoter (Bemoist and Chambon, Nature 290: 304- 1) the promoter
contained iﬁ%ﬁe gﬁéﬁércrﬁllﬁa eFepea e%d 88%‘15%%@01‘ :;%l \%eseﬁﬁgﬁ%‘%n% o6t a , Cell22: 7187-797

(1980) the helpeptiigraineriinnserpton cterb@/NagmaireddPy mstthdveel kSowiis A7 8t 1441-1445

100 e i TS LIS RSO SIS B B g9, 2542 1500

prokaryotic expression ors'su acramaseé promoter
Acad. Sci. pRarzfss BT 2ucBRsiid 9x8inty AayIiaRro moterDebdmgetaals B dafinddtlit fcad. Sci.

USA 80: 21-25.(19 X Isg " u ins.f i ig" in Scientific American
2a 9.4 10000y e B s e IO (o0 SR B ARy e et U
(Herrar-Estiztmetialthin sty ctBosudoids Be(eaays of the coauntiftdldSBOB ity prpEd8581IRNA promoter

ioulose bl e e A LT LN N 0 115 10 OB - promoter

elements frodenteast and other fungi such as the Gal4 promoter, the alcohol dehydrogenase
promoter, the phosphoglycerol !Linage promoter, the alkaline phosphatase promoter, and the following

animal tranggapyPRahcARURlJeoIRISIRaheaiilissHR SPERTGINANELRAYRRESE,4ged in transgenic

animals : elastase | gene control region which is active in pancreatic acinar cells (Swift Et Al., Cell 38:
639-646 (198)eanlwiieniny oTbiEEATHR 20w shitheDeahitcBislos0aado o P 1988RdMacdonald,
Hepatology £425:a4% (LOBIN-IRsHlinAeRS ORI SRR WRIShIS,AEHVe dnRanciaaic.betacells
(Hanahan et AL., Nature ?}15: 115122 (_1985)3, mmunoglobulin gene control region which is active in
lymphoid ce#is 28éifiCrasyanaty wuates, Curas nbytscBe plogarganiams haDNakrme®18: 533-538
(1985); Alexgadeicaidlok GBI 4304444 LA930) BuSB ATy tumor vitus control

region which'is active’in testicular, breast, lymphoid and mast cells (Lederet’AL., CELL 45 : 485-495
(1986)), alblid JémarzOntrplchegiesiviehds o oiveDN fv elqrn s OKBRTealgtingGé gescand Devel. 1:
268- 276 (198,0)), - ratel €Ok i0 ich.j ive in i erglng et AL., Mol.
Cell. Biol. 5%%-%%%1985%%%%%& e? @A%%%%%eé%g%%%gegs@gé ]%%]75%4’%*%%&1 antitrypsin gene
control regiolP&hidholsada/elvning rA alsepierad auabe h\Rd. Sevd| Spring Harpor(Laigrpiotieta globin
gene contro |0 €. IME. Id: C r at, U 31 5: =340 (1985); Kolints
SRR P olis (Mo g ot e iR 0

et AL., CE//46: , myelin basic protein gene control region which Is active in
oligodendro@rastetis’amivechsRIR Bearlddd-cVafotelV 48: Y0B-71Dl (10®mps deyivsihitiepht chain-2
gene controlaianieh dnAeliveinisieleial mnseie- (R ant Ml S e 86 ddgn)). and
gonadotrophic releasing hormone gene control region which is active in gonadotrophs of the
hypothalamus (Mason et at, Science 234; 1372- 1378 (1986)). [0234] In a specific embodiment, a
vector is used that contains a promoter operably linked to nucleic acids encoding a SHASEGP
polypeptide, or a domain, fragment, derivative or homolog, thereof, one or more origins of replication,
and optionally, one or more selectable markers (e (1, an antibiotic resistance gene).




[0235] Specific initiation signals may also be required for efficient translation of a SHASEGP sequence.
These signals inchide the ATG initiation codon and adjacent sequences. In cases where sHASEGP,
its initiation codon and upstream sequences are inserted into the appropriate expression vector, no
additional translational control sigials maybe needgii. However, in cases where only coding sequence,
or a portion thereof, is inserted, exogenous transcriptional control signals including the ATG initiation
c,odon must be provided. Furthermore, the initiation codon must be in the correct reading frame to
ensure transcription of the entire insert. Exo transcriptional elements and initiation.codons can
be of various 8%@?%150,3&3)3% Y ér%%nn%ﬁﬁfnh\%ﬁggﬁtg% |Ic]:(I; ggy%fce@g}lgpggg-loﬁg rn?i]z}& De ¢ ecrelhtgﬁced by the
inclusion ofertiantersiapirepuiaibltoviatocéil pysterpaiionshdBeharf D et al (1994) Results Probl Cell
Differ 20:125-62; Bittaer et at (1987) Methods in Enzymol 153:516-544). 57 [02361 In addition, a host
cell strain for | ili [ f theri %gg sequences or to
process th@z}){p %ﬁﬁ%@éﬁ%ﬁn@@eﬁ% a%ﬁ&%%ﬁgﬁ?m%g%%ﬁ polyg‘gﬁtide include,
but are notgamitattdosemeyiariinh setbengadtidie, depesdytation, phosphorylation, lipidation and
acylation. Post-translational processing which cleaves a "prepro” form of the protein may also be
Important fegefre¢IRsexion, }59'919&@@9!954&5@@@%%&&%4&%@@&&%&9%&&0 (DG44, DX211
CHO1(1), HeLa:, /v1DCIC, 293, WI38, etc have specific cellular machinery and characteristic
mechanisms for such post-translational activities.and may be chgsen to ensure the correct
modificatiofP kel ﬁ&fea@aﬁ%%qmm&@é%@ﬁ BFERERTe @B PpEris g Farmenidhtyield
production piN&CemMBBRUPEaEHR SIS AR EXRIaSTION IS RIRISI as: fRk @K M. Gakkdiner that stably

express sIIASEGP may be transformed using expression vectors which contain viral origins of

replication GiRERABHERBR SRS STatH G AFRETTS o 28NS SaRHaTh B e eme BB W the

introductiongf thgiactN L gaeds Mayeyalianestde sepuldardsiosaysdndanianiched media before they
are switched to selective media. The purpose of the selectable marker is to confer resistance to

selection, aﬂ&'%%?&@?é’e allows growth and recovery of cells that successfully express the
introduced sequences. Resistant clumps of stably transformed cells can be proliferated using tissue
culture techjeiLigSCaprikeisleAidr-tlpenenld typgei@Pa8d, Avntifiwntien of ieleptiificpdiéms may be used
to recover transformed cell.lines These.include, but are not limited to, the herpes simplex virus
thymiciine lﬁ? e%ﬁ%?&%ngt%g? {ifélf%i Eaf f%%%%ﬁ%@%%ﬁﬁél gﬁﬁgﬁ’%%yltransferase (Lowy
| et al (1980) Cell 22:817-23) genes which can be employed in TIC- or APRT- cells, respectively. Also,
antimetabol[@318hthiv txaomhe bimigeoreeisherdd AR ndppkptidh ob asjssfocsslestiz(ef@r, example,
DHFR whic 1eS] EQE?'% maih t iql ( [ [
77:3567-70%%%%&%%n rs égsistan%%%t)(%r?gg%fég%&?%e&g?g%gn&/%?ﬁgﬂg%%Ellgg
(Colbere-GarapirnFetdla (128a) of okeeinBsEotiicasdusece) pits wiiehicSafdr, megistance to
chlorsulfuro IROLric I ' r : itional selectable
%5%98 n@g@ %‘Bg%efﬁ% gﬂﬁf?e‘%? I ﬁﬂéf&[?‘é?dh%%%%‘éﬁ&\é?%é L7\ ﬁggﬂﬁéﬁ% d%&'%%

genes have escrl r example, trpB, whic ws cells to utilize indole in place of

tryptophaz, ettt whivklsiloersddevieridizatiorctt ibinebiiedlarebo(BastidirandHRatinabeBnteand R C

Mulligan (1988).R N .85 - t f yisgol r ined
popularity 5 V\iit%%mr%%%g%%%%ﬁgﬁgg(gfaﬁ%%ﬂég%ﬁc?f%ew;%%ﬁ?s% gtgr%a&?éégﬁs and
luciferase arfthitseSONgtriagmianiferinth b@hﬂ@nﬁi@léiymgé@gm@ tirel probicent fyytradigfo diiaralse but also to

guantify the t of. i ar I i Kﬁ) yector system
(Rhodes CALSE TGO e Rr B L e e ph Bl AR ARG
TRANSFORMNES @ONTFARNENGiZHd B Lo BeseT it Sia Ot ENGE0R40]clibhoughithe
presence/absence of marker ge pressi ts t e gene of interest is also present, the
presence an%l%%l(ﬁsrggg}o%%fo an 32‘(;@% g@%@ﬁ%&%ﬁ%@g t(c)}(l)ﬂr? ur%oendF%F%? exam p?é%?feﬂged SHASEGP
is inserted witineacmaf At @Rspojypepiaiadoothbirmitataitscen amimy & biA SE BP eas bétidentified
by the absence of mar ene function.. Alterpatively, a marker gene can he placed in tandem with a
SHIASEGP sB B e T G R B
response to adedhontior sotectibchesuaty mdicates ekpiessipopefiibedhitt exrsiidSEGR @S well.
Detection of.a properly gl alted neu ctive sHASEGP can be determined ﬁéﬂvay of testing the
conditioned ﬁ%gaﬁa%ﬁgis%lﬁ.s Ié%%)%%@tfa%l}eﬁnv&%}cggg%gi%%és %gogﬁ%iﬁfgﬁgf Acan Ee
selected which produce a protein that, e. g., has similar or identical electrophoretic

migration, isoelectric focusing behavior, proteolytic digestion maps, antigenic properties,

Hyaluronidase activity. If an anti-sHASBGP polypeptide antibody is available, the protein



[02411 PURIFICATION OF SHASEGP [02421 Host cells transformed with a SHASEGP nucleotide
sequence may be cultured under conditions Stable for the expression and recovery of the encoded
protein from cell culture. The protein produced by a recombinant cell is preferably secreted but may be
contained intracellularly depending on the sequence and/or the vector used. As will be understood by
those of skill in the art, expression vectors containigrg SHASEGP can be designed with signal
sequences that facilitate direct secretion of SHASEG-P through a prokaryotic or eukaryotic cell
membrane. Other recombinant constructions may join SHASEGP to nucleotide sequence encoding a
polypeptide domaihishyitiasiitaselmuibeation oo uhls RLpiains SKAaEBH §519h44883) DNA Cell
Biol 12:443-53; cf discussion of vectors infra containing fusion proteins). facilitating domains include,
but are notSYRREHZB 2 HeRase e BRLPEpti (AL EeN BL 9 Smaraar e s v teed B ow
purification on immobilized metals, protein A domains that allow purification on immobilized
immunoglofugin ane:theidemainsliliagdiio shHe SEAG Sopgepsiaiiniy DWilicatiancsysters (Immunex
Corp, Seattle Wash.). The in¢lusion of a cleavable linker sequences such as Factor XA or

enteroldnad@{HUHFEJRrCRSBHBIIGYRARBE (e &F0h SPBTFRRSAON &SRANM SFRPERFASEGP is useful to

facilitate pusificaticiDIOnetsUED RNASIHEN MeessitRsSRGEHMessiaQf a fusion protein
compromising a SHASEGP and contains nucleic acid encoding 6 histiciine residues followed by

thioredoxin enterokina eava ite,.The histidin idues facilitate purification on EVIIAC
(immobiliz'e@%ggﬂﬁ ‘?BE?Xé‘FﬁR%i?:%%r@arﬁ%ﬁg%h&lg%gs"éf%%%%%@tﬁ’@?&??@gﬁfﬁﬁ& eExpression
and PurificaseiatedFoa3+281)s whiesthie cothieakéia SEhel ddvraife S iadisolitdesnadreand dotiearifying the
chemoldne from the fusipn protein. [0244] In addition to recombinant production, fragments of
b 10544k n adaition, Al %qf TBOSOEy
SHASEGP ﬁ%{pﬁénﬁ? queda 6?/%}%0? peptide’s ?ﬁeg?g'u H’g€%8ﬁ8% a evf’é%?{n?d)ﬁ %yf FStewart et al
(1369) Solidaiivase BeptideanyntbesisPYEsible Iﬁeemm'ncﬁirbo]ﬁSanf m’m%eﬁciﬁﬁﬁmds’h%m J Amb
Chem Soc 85:2149-2154). itro pratein synthesis may be perfor using, manual.techniques or by
automation.nA({%%%a %%7?1 %S%G ﬁe&:}t/oggyg}é%nller\% SC %réé%#&’ e‘ﬁ%%%hﬁsﬁﬁ m%?@?gg)c}:?gﬁgs 431A
F;]eptide Sfymbastzeﬁc(laéekl}mEmoﬂnﬁi' mﬁ@gwgmﬁﬁbﬁh@m%Mrme?mﬂwﬁem geﬁiqms prolvidecdi by
the manufacturer, Variqus fr ts 0 E ay be chemically synthesized separately an
combined uB %%&?W% S 9(5% odﬁ%%gﬁ%‘m%éﬁﬁ?ﬁ %E‘Sg}%ﬁsé‘ﬁgfg% Aectors
containing the peliing Sk ditenmssrinninidi andotiiepedciof assHbvEE@ERNMG¥paptisiapisivade, for
example, by, su%{gn‘%@g goding?k)orgionslinto the %oﬁ%&stribtb{é site of ea%g of the three PGEX
vectors (gluts#h F e B ESoh VRTrS FEt SRR S BRe PRSI A0 FTYES.)). This
allows for the expression of products in the correct reading frame. Exemplary vectors and systems for
expression 4073&]H§iaxsmigdsadmnainsiafine SHABSEGR folypeptite DINdude thepmstiokitown Pichia

vectors (ava%%bé&é&réqg@{gglﬁeﬂ& i@fﬂ@@?\fkﬁﬁ@e@?ﬁ%ﬁ&' %@%@ﬁgﬁ%@signed for

secretion of the encoded proteins. The protein can also be expres such as in the
inclusion bodidst@neckxamphals dpsirsrdardessprisedss bivdigstmgplesdeosid sl SRnajrREaSHmbefbr
transformao ' ’%E!Hﬁetﬂ&r g le thePEL asSion¥ec t
4,952,496; a%%ﬁg%ﬁﬁ% Nkovag’efn, Is/la 'isqh, WI; see, a%(i)?ﬁlltgrﬁal{gt%&rlﬁ)é%%h@e%%y %\%%%n
describing thdigystein)tie 4Tk siioh mskitetias mdericiorE TtcoghidhcsnrainsethdnT@lac promoter, T7
terminator, the | ' [ PRI ﬁégg : ET - ich contains
the T7 prom%%rﬁi%ﬁlg}t%%%gt r{}{gﬁ}gthe é%r%%rll_%lg]M éggg)t?)gﬁg 3%5‘?5?%’%%“%&@6%%%% PET 19B
(Novagen, Madisompaliymetictadogtain a His-Tag leader sequence for use in purification with a His
column and a thrombin cleavage site that permits cleavage following purification over the column; the

T7-lac promqiehregian g ihe: Wb IRIRN&I8He ntroduced into host cells via transformation,

transfection, infection, electroporation, calcium precipitation and other methods, so that

many copies of the gene sequence are generated.

[0223] In specific embodiments, transformation of host cells with recombinant DNA
molecules that incorporate the isolated SHASEGP polypeptide gene, cDNA, or

synthesized DNA sequence enables generation of multiple copies of the gene.



[0248] The vectors are introduced into host cells, such as Pichia cells and bacterial cells, such as E.
cob, and the proteins expressed therein. Exemplary Pichia strains include, for example, 05115.
Exemplary bacterial hosts contain chromosomal copies of DNA encoding T7 RNA polymerase w
operably linked to an inducible promoter, such ascg%e LACUV promoter (see, U. S. Patent No.

4,952,496). Such hosts include, but are not limited'to, the lysogenie E. coli strain BL21 (DES). [0249]
The sHASEGP domains, derivatives and analogs can produced by various methods known in the art.
For example, once a recombinant Ce”%ﬁ? g{] a SHASEGP polypeptide, or a domain, fragment or

derivative PEFab 15 hisRRaS, Hetna BRATHGS P FERTARe TRtk Red. This is
achieved hyoassayhbaseshemiReDRysitalebofbmeto rahpapeties sl theal aieiksipeuding, but not

limited to, radjoactive labeling of the product followed by analysis by gel electrophoresis,
immunoastdy owRS LAIRITE S RaFERTBE IS BiRRiTRCo B f proteolytic activity. [0250] The
SHASEGP polypeptides can be isolated and purified by standard methods known in the art (either from
natural soy0aesoErevaaDbRS} POASHEIR EADEsSIBGISTEDT s AN NEDEEID AQIDY but not
restricted t | romato h i XC init | exclusion, reversed-phase high
pressure o e N ket ey e R oA LT S B DA by any other
standard tefMBRIBOESaIDE PR pAfioatioOR SHAEEEE POL YORPHIEY wEOTORBNEND a SHASEGP
can be pu;i(f%'gd to homogeneity from the chemically defined conditioned mediHZ24 transfected and
methotrexat&-hblified DG44 cells by 1) tangential flow diafiltration, 2) binding and elutionirom anion
exchange chromatography, 3) flow through phenyl sepharose chromatography, 4) binding and elution
from phenyjiZ6h &te ctwontatagtappresaivh 4§ biredimgnardod kit cEIARE GPdsolyyapatite, thromatography.
[0252] Functiopal properties can be valuated using any.suitable assay known in the art 3)
Alternativef)l},l(%){:(:’llccegfﬁilgf—ﬁ%&'@t‘ﬂig S%I%%Bﬂ eo%ro?;gg gonr%lﬁ%gefgwgﬂ%e ?Ismla\%lr?t%fltéa ,S%Sain%o acid
sequence qfdiyequiideicandr heatedioed:frapptberiate aticksise yeetce. af theegenémtiiat encodes it. As

a result, the protein or its domain. or derivative can be synthesized .stanfd rd. chemical methods
known in th%g%%’f]es.% %ee"é”ﬁgﬁﬁﬁfé%u élftsepgl%a ﬁ%%?%?ﬁﬁéﬁf?ﬁfé@ﬁ)o o%gvx\%sgrégégffg%%ylation in
vitro. [0254¢ddanipetattans. GhsiiAGEER polypapioks Selencdsticnn! bégmddeaatdhe tgrotein level. Also
contemplated herein are SHASEGP pol epgggs% ins, domains thereof, derivatives or analogs or
fragments et %?%lv}\?ﬁlg% g?e‘é%@é?%%%ﬁga%so ifie &(ﬁﬁ%%e%?% t%?%glﬁggﬁh‘tﬁgée&?%sy glycosylation,
acetyiation, phosphorylation, airti dation, pegylation, derivatization by known protecting/blocking

groups, prof&é@ﬂaﬂ@&p@'@?@k@@@@@@ﬁ%ﬁﬁb@@jﬂﬁﬁ@@gl@@ wediopistiGaREoEss] Any of
numMerous Céﬁ%@%ﬁ%ﬁﬁ&ﬁ%&ﬂéﬂ%ﬁgs@ dedauthyKRown eehigues inaldlaghytaat limited to

specific chemical cleavage by cyanogen bromide, trypsin,
sHASEGP.

[0228] Celis containing the vectors are also provided. The cells include eukaryotic and

prokaryotic cells, and the vectors suitable for use therein.

[6229] Eukaryotic cells, including dihydroflate reductase deficient Chinese Hamster
Ovary Cells (DG44), containing the vectors are provided. Suitable cells include yeast
cells, fungal cells, plant cells, insect cells and animal cells. The cells are used to produce a
' sHASEGP polypeptide or Hyaluronidase domain thereof by (a) growing the above-
described cells under conditions whereby the encoded sHASEGP polypeptide or
Hyaluronidase domain of the SHASEGP polypeptide is expressed by the cell, and then (b)
recovering the expressed Hyaluronidase dornain protein. In the exemplified embodiments,

the Hyaluronidase domain is secreted mto the medium.

[0230] In one embodiment, the vectors include a sequence of nucleotides that encodes a

polypeptide that has Hyaluronidase activity and contains all or a portion of onty the



chymotrypsir" papain, VE, NABH4, acetylation, formylation, oxidation, reduction, metabolic synthesis in
the presence of tunicamycin and other such agents. [02561 In addition, domains, analogs and
derivatrves of a sHA.SEGP polypeptide can be chemically synthesized. For example, a peptide
corresponding to a portion of a SHASEGP polypeggide, which includes the desired domain or which
mediates the desired activity vitro can be synthesized by use of a peptide synthesizer. 62
Non-classical amino acids include but are not limited to the D-isomers of the common amino acids,
a-amino i%%k{)#tyric acid, 4-aminobut)1ric acid,.Alﬂjﬁ,?%- inobutyric acid, E-ABU, e-Ahé;, 6-amino
hexanoic SoT R3S ARG R OB URHERIE PRI 8%:85?&3 SEGH, BrAtEREC REYEtShe, norvaline,
hyderKyprAi%m@ar@@cslme,x@&ﬁfﬁnﬁam@ﬁi s@%@e%hﬁﬁyﬁ@b@ﬂﬂ@' 1doﬁueséaianmﬁam&ﬁylglyﬁirlle,
cyclohexylalapine, B-algnine, fluoro-amino acids, desjgner aming acids, such as 13-methyl amino
acids, ca-mét P%’r‘}ﬁﬁ%gé)aﬁé? %%iﬂ%@?ﬁﬁ% Ho P EREBge MYBAEREurthermore,

the aminoagillcapheFIAIBKIFOsRRAY) B WHR o ratannle LdRRRklBrsasaswhesredtsalmeducts are

suspected of being mutant or are isolated fro species, the aming acid sequence of the

SHASEGP BORDEHtiBE SelckebiormisssipR g éﬁ?éaé SEGE DERte gfdduabypradass it o, or from

synthesizefexTriassiobeYasteisintiyhe EIMNIEG PGBt detarningd Hm@@@%@%&&&iﬂe DNA
sequence, or alternatively, by direct sequencing of the isolated protein. Such analysis can be
performedbiEFREGAY <BG SREGFRR fﬁg&ij@rflﬁg@%?%ﬁ?%ﬁﬁf@ #ﬁté@%ﬁﬁ&%ﬁ?&%@ﬂfféﬂ%ﬁ [02591

ModificatiowseAtNargahabresto aations eiiie:siti SkabcpolyReptidasiandsamridsarEe contemplated
herein. A sHASEGP-encoding nucleic acid molecule can be modified by ané of numerous strategies

known in tRBPAHTEARSEFEAREERAL EE0Y MoRCERr G SR Y a6 &t FEST S8R, Cold
Spring Harhgudreorad¢rtiop thepsingriar berivhlswnXoikudhie sequences can be cleaved at

appropriate sites with endonuclease (s), followed by further enzymatic modification if desired,
isolated, and._ligated in vitro. In the pro ion of the gene ing a omain, derivative or analog of
inASEGP,Tg%%*gfl %%eﬁgot%%eﬁaltg B8 c[’n%ﬁ“{ﬁ% Hﬁi%%%ﬁé?efg Cﬁ?é‘% ia al translational
reading frafmeodinineNupiesdyifrapglaiianalspsigndls e frefgentdepigiindicre the desired activity
is encoded. [0260]. Addjtionally, the SHASEGP-encoding nugleic, acid molecules can be mutated in
vitro or in mﬂ}%a %ﬁigsad%%tﬁ% Yf%§F&ﬁ§f§?ﬁ?§ﬁﬁr§gﬁ%‘@igﬁﬁﬁ%ﬁ8ﬁeﬁﬁ8@ﬁce5, or to
create varigions inccadingpegiadssdtiodaidenid savedastriciierhe Reonteleaser6ifteo! UesUoOy
pre-existin s, tq facilitate further in yijt dification..Also,.as described herein muteins with
Primary sequNCE SR ABNSSHUEE ToREbndRIOHP LU PRdRGEELH R ERHANGRIGH BF altion o
glycosylatiancsediayarodsiteanpidieadsthen6and the SV40 polyadenylation sequence as shown in
qu
SEQ ID NO 51. Such cells are then cultured in chemically defined medium in the absence
of hypoxanthine and thymidine, followed by further gene amplification with increasing

concentrations of methotrexate.

[0232] A variety of host-vector systems can be used to express the protein coding
sequence. These include but are not limited to mammalian cell systems infected with virus
e.g. vaccinia virus, adenovirus, etc.); insect cell systems infected with virus (e. g.
baculovirus); microorganisms such as yeast containing yeast vectors; or bacteria
transformed with bacteriophage, DNA, plasmid DNA, or cosmid DNA. The expression
elements of vectors vary in their strengths and specificities. Depending on the host-vector
system used, any one of a number of suitable transcription and translation elements can be
used. Note that bacterial expression of sHASEGP DNA will not result in a catalytically
active sHASEGP per se, but when combined with proper glycosylation machinery can be
artificially glycosylated as such.




SHASEGP of SEQ ID No. 1 has seven potential giycosylation sites. Such mutations can be effected by
any technique for mutagenesis known in the art, including, but not limited to, chemical mutagenesis
and in vitro site-directed mutagenesis (Hutchinson et al., j. Biol. Chem. 253: 6551-6558 (1978)), use of
TABE Linkers (Pharmacia). In one embodiment, for example, a SHASEGP polypeptide or domain
thereof is modified to include a fluorescent label. IA%ther specific embodiments, the SHASEGP
polypeptide is modified to have a heterobifunctional reagent, such heterobifwictional reagents can be
used to crosslink the members of the complex. 102611 In addition, domains, analogs and derivatives

of a sHASm@t@ﬁ@@ﬁ@ﬁﬁwﬂmﬁﬁﬁéﬁﬁﬁﬂr@wégh%ﬁ#’ﬁ@%&ﬁmﬁéﬁ@% a portion of
SHASECPahichinshles e danieddamaiaimbidmedisieodhs:desiiahagtiypairo can be

synthesized by use of a peptide synthesizer Furthermore, it desired, nonclassical amino acids or
chemical ageirccenigizing R EtisdedpEerphSansitisiritiomop HtgkudnariPThisisHASEGP

sequence. - I i ids. incl . mi : 1 ommon
amino acidgaﬁgr%a%% lﬁlﬁ%%%%&%gﬁﬁﬁga%ggﬁ%%%%gﬁmgﬁ & SSS?}AE\%%%CZ-AhX,
6-amino hexampmaciad Aibyircaretamiiaisy(gcretid reemiimatropiBapiesatsid, s mimeandrieucine,

BhenyIghyom B R oh o t- mety
amino acidbpumingstihereohinanduidsg W eaundanies; acid senitocacid thabfbgginegeneral.
eofinanduidsgnateddi th
h j ' =
FUNCTIONRAE T RCTE GBSV A B e R SRS BR oieies. (026
Properly N-agiyleosiddss d omenample/ASEeRios eidbirprbtoinerey htecanteubigtionlystable protein.

-linked gl lati . i h ' ' ; i f
EHL(‘SEG%y@%%?‘é%%%%%%‘%%%ﬁ%%ﬁ%%”ﬁiﬁ%ﬁ é%%%%%ﬂﬁbﬁii{%%%ﬁfé@o%mc
\(/)vrilt?llrc]:glzlif‘)ri extracts,or Jigig& o &?ﬁq %@m&% Egg %JOIA%F@ %mryrrr)s)ri):tiees.
SELECTIOE%% Aﬁ\ﬁé&& S gﬁ‘é@?ﬁ% fg 4] Eukaryotic ce?expiession S)(zstggs vary in

the extent aihe pypmatybpotspkdionihéjlong tetovaahtepart efBpicaliycorprassed Yolyrsegitide. 0110 cells

are, for examplg, highbyeffigi he H’ggg- N | actlye SHASEGP
polypeptide%ggggﬁzgﬁgf g%?y%%&%%is ion syes'}ggn%%ggé%trod ngﬁ.gﬁﬁ?(%}j %@sylaﬁon to
generate a Wiattidnad S3¢ASEG P Hrodddt e ESetidne tntrsdinsaguatvantelitisHABEGP expression
plasmid into said cells and testing for neutial activit oper N-li glycosylation can be determined
by way of FRCE GRS AN ISR Gt d PO Aok A e RGOS s atatycally
active SHASRGErS aé aythe iaviged senemorée (itadicthmbeaifeosylatbR canatisadae. swude by
treatment of SHASEGP fr [ ith.P E-F or by growth of such cells jn timicamycin
following int%gléct'{%h g?%’?&g%gé%ﬁcg ﬁﬂfﬁ?&é% .r[ é@ﬁ\fﬂg c&’gﬂﬁ%ﬁ{o%ﬁéé%GP
polypeptide WAtRD: The2sHARES Rapaligpenlident Brobend! fopcBeyiatedray @aiaetzof IHASEGP
polypeptide with cell-free extracts containj tivity capable.of transferring N-linked sugars to
SHASEGP PO BERFAS AN THe iAr SO PR B SI5 GSALBIS s ARG ption and

translation agyistieameintsidiyravaitaplEdmness, Wadisop0sy 200267 Obgysecthasidagaver

considered to have a reducing end and a -reducing end, whether ott accharide at the
reducing endiSSHFTIEHS %é%g%ﬁ'@ %‘f?é‘%ﬁ?eﬁ?%nﬁ‘g%‘ﬁr?ge cé%éé’b‘?eéﬁé] er?c%j%fg@% ccharides
are depictedihe it henpehordyeingicad-9minehialisanskiipgstiuc ngRngiak Hrrgat. Al
oligosaccharides described herein are describ %%h.the name g‘?r abbreviation for the non-reducing
saccharide (EGTeRE AoHNARBY ltﬂelééﬁ]f?gq,l@l RoR of RFRIORSE S RE HAAYERS: 28F B%A.), the ring

bond, the ring;pgsition aftheFadysinaaacehasideiovelvee:-ixthesbonsmand then the name or
abbreviation of the reduciré? saccharide %g{.g., GlgN-kc). The linlage between twQ sugiars.may be
-8

expressed, f8P8 el 1525 BRIt o RS A5 O RORA AT AR AR, BFoig datiowing

animal transcriptional control regions that exhibit fissue specificity and have been used in
transgenic animals : elastase I gene control region which is active in pancreatic acinar cells
(Swift Bt Al, Cell 38 : 639646 (1984); Ornitz Et Al., Cold Spring Harbor Symp. Quant.
Biol. 50: 399-409 (1986), Macdonald, Hepatology 7: 425-515 (1987)); insulin gene
control region which is active in pancreatic beta cells (Hanahan et AL., Nature 315: 115-
122 (1985)), immunoglobulin gene control region which is active in lymphoid celis



[0268] As used herein, N-linked sugar moiety refers to an oligosaccharide attached to a SHASEGP via
the amide nitrogen of An residues. N-linked oligosaccharides fall into 65 several major types
(oligomannose, complex, hybrid, sulfated), all of which have (Man) 3- GleNAc-GIcNAe-cores attached
via the amide nitrogen of An residues that fall Withgta - Asn-Xaa-Thr/Ser- sequences (where Xaa is not
Pro). N-linked sites are often indirectly assigned by the appearance of a ttblank” cycle during
sequencing. Positive identification can be made after release of the oligosaccharide by PNGase F,

burified Lol EP RO L P e oG ATy, Lk i GROB B AN ATRE Dbl SubiEttod 1 Bloparaive high
pH anion exehange ewamatodraphB(biPABEIqNemMnsesrl Bl aloukkA8ahAnsy Binehemusl 82, 1-8).

Certain oligosaccharide ispmers can be resolyed.using HPAEC, Fucose residyes will shift elution
positions ‘?HFF&H%“W@NE@ & &%6@?%\(%%{8&3% id;ap W?@?ﬁé’é&%ﬁ? Fealfs:a the

retention tigELICONEURRAD I CHIBHY)) bithgiyaqpietettsheshohgdsade hetideinlivetures are known
(e.g., bovine fetuin, a-1 acid glycoprotein, ovalbymin, RN , transferrin) can facilitate assignment
of the 0|i93§g8§g§%%§k3_{¥?ﬂ @B‘f?eﬁf’é(&lo#nggggb%?éaﬁ%%&aﬁp&@%ﬁgﬁef@m%‘fpa mbination
of ComDO)S't@@lE]ﬂﬂ ﬁnmmeﬁwaiimxi%ma%%mhm&&%@@mam%. 123,
281-304.), with anarneric configuratjo S]] by NKR. spectrqoscopy (Van Halbeek (1993) in
Methods EHZJHRST 850} (0588 h%?ergg&;ggﬁbé@mﬁagwwm BFfaorEEence
assisted cagheiydratewieganioreds (eAds Brid allevenert B3l 1200R) 76 sabidisay ddhe 75-281.
[0270] 0. DETECTION AND C,HARAC,TERI%%TIO OF N-LINKED SUGAR MOIETIES ON sHASEGP

[02711 DefAHPiREE RS AT TS 9&@%‘%@%8@%& Nt it ofyedpbrotein glycan

analysis. Polyasyylasicieso alie] v @®esis (nots piesencd:iccadivm sadesmssliRedsSDS-PAGE)
has become the method of choice as the fmal step prior . to protein sequencing. Glycosylated proteins
often migatBHSIHHARE D IhOLEj BESETEe ﬁ%@&f%é&ﬁ%ﬁ?@ﬁéﬁhvﬂg@ng Gdhge in migration

position afterggeptmakiitypepisie NentNaaaly H2isleeseindiaspaRane anidasGiiNGase F)
is considered diag%r:llostic of N-Iinkegglycosylation. If the other types of glycosyiation are predominant

other approdafiEs Hitistts436dd P el Ans SRRAGSHOmERE SRS BRI ST bendent of
the class ofyalygRYAstee N\ MRIsHEPhd Eahe hyeaibehveial®imseR €inD, watainsfsam yarious plant

tissues, have both high affinity and narrow specificity wide range of defined sugar epitopes found on
glycoproteir}iﬁ%&ﬁ%‘%&:ummings, R.

[0234] In a specific embodiment, a vector is used that contains a promoter operably linked

to nucleic acids encoding a sSHASEGP polypeptide, or a domain, fragment, derivative or

homolog, thereof, one or more origins of replication, and optionally, one or more

selectable markers (e. G., an antibiotic resistance gene).

[0235] Specific initiation signals may also be required for efficient translation of a
sHASEGP sequence. These signals include the ATG initiation codon and adjacent
sequences. In cases where sHASEGP, its initiation codon and upstream sequences are
inserted into the appropriate expression vector, no additional translational control signals
may be needed. However, in cases where only coding sequence, or a portion thereof, is
inserted, exogenous transcriptional control signals including the ATG initiation codon
must be provided. Furthermore, the initiation codon must be in the correct reading frame
to ensure transcription of the entire insert. Exogenous transcriptional elements and
initiation codons can be of various origins, both natural and synthetic. The efficiency of
expression may be enhanced by the inclusion of enhancers appropriate to the cell system
in use (Scharf D et al (1994) Results Probl Cell Differ 20:125-62; Bitiner et al (1987)
Methods in Enzymol 153:516-544).



(1994) Methods in Enzytnol. 230, 66-86.). When conju ted with biotin or digoxigenin, they can be easily
identified on membrane blots through a colorirnetric reaction utilizing aviciin or anti-digoxigenin
antibodies conjugated with alkaline phosphatase (Haselbeck, et al. (1993) Methods in Mol. Biol, 14,
161-173.), analogous to secondary antibody-alkaline phosphatase reactions employed in Western
blotting. Screening with a panel of lectins with welb@defined specificity can provide considerable
information about a glycoproteins carbohydrate complement Importantly, the color development
amplification is sufficiently high that 10-50 lig of a glycoprotein can easily be seen on a membrane blot
of an SDS{PZSEEIn dthiitiigy) ictuti sediétiainveny higbhatinitfpfas theiitgognatduiganibs, some do reveal

significant ayidity for structurally related epitopes. Thus, it is important to carefully.note the possibility
of cross-re%@ﬁ%l%%%ntﬁc%%g%%é %‘%%er?ef%f) fgtgt%rso,cgﬁsd a%%}f}? f SS’S%%%%? g#ﬁdgé}rﬁc}obability of
individuallyfaiisitng Sistlimgodifinptiens lof biniiretbbighieriacinds ot binkect diyiedsdranetPhlinied
structures. [0272] Monosaccharide analysis can also be used to determine whether SHASEGP is
elycosylate ar%@éltﬁ%nt TR %ﬁ%’ ?ﬁgg\%% %%gé’%ﬁa‘e% a%ﬁ%n%iylﬁr? ocr?ﬁglcs)%ﬁj%aﬁsz#uoéﬁial features
Quantitativermesisg ertiakideoenptsition afaty s hegeotifie sngly absybatietpproeifis; tjrggues the
molar ratio .of individual .surars to protein, iij).su ts, in.some, cas i haride
classes, ivﬁgﬂ%é &Y g‘ﬁi#@n PR @3@%‘?@%&% %% g?r%@é?%é@%?ﬁ@é@%gg ?f?gg'sure of
production KansiseacyfoCKe Gas\WIBE! oy bepeotednifhaselhetiamdiinegenidyearadigitioH
anion-exchange chromatography with pulsed.amperometric detection (1-TPAEC-PAD) has been
extensivelﬁﬁ% %l@fr#ﬁ?ﬂ%%%s %%%%?%3%%%%3%%%0%%@85& & %?‘ﬂieg%)c &cettrbohydrate
Analysis: Higbdpfxition and eligeidich cimiatografluednidedpillaotetectrophoresis (1 El Rassi ed.). pp.
181-209.). More recently, fluorophon-based labeling methods have been introduced and many are

available in i ia. A.distinct advan f C | tngr in sensifivity (50-fold).
One potenti@?gi]?a%‘%lngtr% ({aé %ﬂ%’g}a #{?graeﬁtor%%{g’%ggﬁ%n%@%} &g%k%gﬁ gégfg £(:}|{§Ieér§e§£1&tgsglectivity for
the fluoro |—I? hn'céedmdg‘gd{}@cwmbﬁngl}é@@ﬁ &a,tesmi:é 4 itr:KQH&_kl}_yHnbﬁ&@ib_ muyri;@r?m&@maﬁ B;ﬁng_j CT\rd
mixture. However,. 67 t [ [ . ility to identi ich. mgnosaccharides are
present frorr(\%\)l‘L rgrsﬁé Pargﬁ?%%%ﬁﬁlé%8%%%%n$%g§%%%8§g;é%ér%g%o%%ﬁgcggeﬁeo%otential for
greater sensituignissing daséaciablsonarfergens dindbowiagdbet hisragprie hidteacttves, (@Y7 3jay

paa 1 TE U e e B T i e e
5121-5130. nordifas iz ipnrabiee ofstersctectnblamiyireniot confsiotesiPDE tis ssieitioal adtiix for
carbonycralg 0Asin SeEReh e Hen:or alaasaschaddes i e meraiang,aroe released

by either acid or enzymatic hydrolysis. E analysis Is an efficient means of detecting

glycosylationgarsfiless dkstibesEhRps FAS B DaRuE fntmadail o sav dsaridiferastdingiiPtosyene) with 30%
OIigOsaCCha@&&ﬂ@@éﬁﬁ?ﬁ@ﬂ}%&@ﬁﬁ@%i%'cgli ccharides cleaved from 100 n of glycoproteins by

enzymatic digestion w ase (a.k.a PNGase), labeled using the flouropbore ANTS, and
separated by electrophoresis can be used for detection of SHASEGP glycosylation profiles. The

relative posit@FSbARE BHEBTLEFASIOH BV B1AE R HARGEP By P eHE B eE BRRE-dilutions of
the sample @!*BQ&Siﬂa@cﬁ,-9119Mﬁ%ﬂ@d&@%ﬁ@é@&%ﬁéﬁ@i@%ﬁ%&%@ﬁf&ﬁé%H&Q@‘i%&ﬁ@tanCe in
E S IFY COMPOUNDS

Degree of Polymerization (DP) unit. [0275] H. SCREENLNG METHODS TO IDENT
THAT MODBLATEIRASEGRIRSBA ppd ajonine PheshenbpselitapsiemsodlawekenibitttPhnd

described heteingit. 5 yinderainnchiiah s by alipenjdase flemaine Ran dmused R AIS! aeays. Itis
ere, however, that the liyaluronidase domains exhibit catalytic activity. [0277] As such they are
ideal for in varsimsiabplite ariibipsicloDtrgpiFids resiptense e beadd ssithfmgsisBapslection; for

example, DHFR which confers resistance to methotrexate (Wigler M et al (1980) Proc

Natl Acad Sci 77:3567-70); npt, which confers resistance to the aminoglycosides

neomycin and G-418 (Colbere-Garapin F et al (1981) ] Mol Biol 150:1-14) and als or pat,

which confer resistance to chlorsulfuron and phosphinoiricin acetyltransferase,

respectively (Murry, supra). Additional selectable genes have been described, for example,

rpB, which allows cells to utilize indole in place of tryptophan, or hisD, which allows

cells to utilize histinol in place of histidine {Hartman S Cand R C Mulligan (1988) Proc

Nat] Acad Sci 85:8047-51). Recently, the use of visible markers has gained popularity



[0279] The SHASEGP full length zymogens, activated enzymes, and Hyaluronidase domains are
contemplated for use in any screening assay known to those of skill in the art, including those provided
herein. Hence the following description, if directed to 68 Hyaluronidase assays is intended to apply to
use of a single chain Hyaluronidase domain or a cagalytically active portion thereof of any
Hyaluronidase, including a SHASEGP. Other assays, such as binding assays are provided herein,
particularly for use with a sHASEGP, including any variants, such as splice variants thereof. [02801 1.

Catalytic ri ificati %g?ﬁt [ tinityeof 8. SHASEGP
protein. Mﬁ%ﬁl ;%ﬁ%%%%g%%ggl r%é u atb%%?%%%%%%%%% éo@g%lliz%\g@(%’Pgl,r%articuIarly a single
chain Hyalindificas erdbits airsratathigeritly brstg avdetions ederasafplyr oo plowits drarssinnantee methods
can be pragjj by: [ . adfull- t o) .actl nd
particularlyggiglﬁgleqﬁ%m o@ﬁgalgr?r?t%ﬁeﬁ{&ﬁ,g\}%%% gg@@%@ﬁ%ﬁﬁ%&%@é%@ t egp{{lfgggnce of a test

substance saedfitetectng thenp(Bleodysic of thel §LBSaldetivtisrbin Biol 46t bF the SHASEGP is
assessed, and comparing the activity to a control. For example, a control can be the activity of the

SHASEGP psessesRaaeiacinn b ASEGR oraludivesdakrengifieymagen or activated form,
|

and particularly a single-chain domain thereof, particularly a single-chain domain thereof, with a
substrate of tHeSMASESTTRESHESEEINgEhe proteolysis of the substrate, whereby the activity of the
SHASEGP is assessed. The results in the presence and absence of the test compounds are

compared. REifferencsui the pelivityc/askieate vitahihe iRk apsiancs teatthe aeiivily of the’

SsHASEGP. Activators of SHASEGP activation cleavage are also contemplated; such assays are

discussed BRIBRRFIBAINPHT SRk BABBEHREAS SRRSH O hanasi g sRANREE shewddbened
simultaneoushyrindhe rRoMeSHIeSHING BIEtieotinanethen embrtinenttiR e AqRER, is isolated from

H

a target cell as a means for then identifying agents that areEotentiaIIy specific for the target cell.

[02821 In affsPEPE#BGslneoRiaining €38 Bepds B pRseRee aHRRAKREBHYF a difference
of the SHASRLBRCUIMIN-TRERSYI 2GR EBL RARSORCBAN ALY e ABSRINGRIPL M@E@J&%ﬁ&@ indicates
n betw

that the target cell responds to the therapeutic compound. 69 conducive to interactio een the

ligand and ﬂ‘l‘édébﬁﬁ SQWB"; ﬁéﬁiﬁ%ﬁg’%ﬁ%’é"&f Expression of the marker gene in response to
induction or selection usually indicates expression of the tandem sHASEGP as well.

Detection of a properly glycosyalted neutral active SHASEGP can be determined by way
of testing the conditioned media for SHASEGP enzyme activity under appropriate

conditions.
[0241] PURIFICATION OF SHASEGP

[0242] Host ceﬁs transformed with a sHASEGP nucleotide sequence may be cultured
under conditions suitable for the expression and recovery of the encoded protein from cell
culture. The protein produced by a recombinant cell is preferably secreted but may be
contained intracellularly depending on the sequence and/or the vector used. As will be
understood by those of skill in the art, expression vectors containing sHASEGP can be
designed with signal sequences thaf facilitate direct secretion of sHASEGP through a
prokaryotic or eukaryotic cell membrane. Other recombinant constructions may join
sHASEGP to nucleotide sequence encoding a polypeptide domain which will facilitate
purification of soluble proteins (Kroll D J et al (1993) DNA Cell Biol 12:441-53; cf

discussion of vectors infra containing fusion proteins).

[0243] sHASEGP may also be expressed as a recombinant protein with one or more

additional polypeptide domains added to facilitate protein purification. Such purification



more compounds in the plurality that specifically binds to the ligand. [0284] Another method provided
herein includes the steps of a) contacting a SHA.SEGP polypeptide or Hyaluronidase domain thereof
with a substrate of the SHASEGP polypeptide, and detecting the degradation of substrate, whereby the
activity of the sHASEGP polypeptide is assessed; b) contacting the SHASEGP polypeptide with a
substrate of the SHASEGP polypeptide in the pre§ nce of a rest substance, and detecting the
degradation of the substrate, whereby the activity of the SHASEGP polypeptide is assessed; and c)

comparing the activity of the SHASEGP polypeptide assessed in steps a) and b), whereby the activity
measured #Fdi@ERY %M@ﬁ@ﬁ% BiArmyRt duRitipd dorstad PhelAERERsEtinat BHEhest substance

modulatesiie AR AR SHASBSRPANeRNacIZ Sl nanai1e-a RRRYmeple Rlurali of the

test substances is screened simultaneously In comparing the activity of a SRA P polypeptide in

the presentemins disahes sroaifcation serimre Wizsddampnegiciin ?@ét@@ﬁﬁ@l@@b‘i@ﬁ)@%odulator of
the SHASERRPolYRGRIieeikis NGRS A RBAAUILE GetieP Carsllaalivguah sygh parale

measurement is typical. It is possible to measure the activity of the s EGP polypeptide at one time

point and dopliage eie %@é@bi@éﬁﬁ@?\ﬁ@%@lﬁqﬁi%‘?@h@élﬁﬁ&!@é%ﬁth@@éﬁﬂwmwgP |
polypeptide, [DRROL Fanirsiange.ORk GaR MasshiR e ALY i RENSHSHASKG F halipggtide in the
presence of a test’substance and compare with historical value of the activity of the SHASEGP
po|ypept_id@mgﬁmd%@emnmﬁ@%%ﬁ&ereﬁﬁ@s toseanssigcel afEs\ioevPda. This can be
accomplisheg, fon sxarplesiax provicing dheachily fis SHARGEE MalRRPHdega an insert or

pamphlet provided witlT a kit for conducting the assay. [0287] Methods for selecting substrates for a

particular sFASEG byt aedetipeadrpmErokipse CBavwas pietitorairtiding oeridhice fasdisats are
exemplfied, JORaHbE sRinate nnaNbiicavalnngeA RRAMBS AN IGIIING

instructions for performing the assays are provided. The combinations i de a sSHASEGP
polypeptideParriheesaidfate Brast SRS EoR guhiapicmies be2assilodvhite theriveralijpreagents for
detecting pealaolsishs balilensTe sidbsialen. WllEEAR R6m ACRBAIRNE O fluorogenic
molecules, including glycosaminoglycans, 'subjectto proteolysis by a particular SHASEGP polypeptide,
can be identified empirically by testing the ability of the SHASEGP polypeptide to cleave the test
substrate. SOl adiseR o EReaTRDIRATS BredhaRRe irasEnsnitsRl M@ fearParsedssid/or fastest

rate or undw&@&a{?&gm@ﬂmh %&Miﬁw?&ﬁhﬁd@t{@ﬂ%ﬁf@&%@1‘9%9?@6‘&‘@ kit containing
the above-described combination. The kit optionally includes instructions for identitying a modulator of

the activity 6PaseBresaepyBbsHe e HAsmep A e Haniwssidtersifskid feded A¥target for
identifying ropdilatess obthe aqtivifyithaeoh: 28 Q2tRinding assyforfs RrRidagnerein are

methods for identification and isolation of agents, particularly compounds that bind to SHASEGPs. The

assays are HESTHABES & RIL ARG RN YRIQPIRG F RS TSomIR B ATRIGVSAida5 8535 SIE A protein,

other than assiphsESiRRelyReptide Phaicaainsibe (haliraidasesamanptaigh ASEGP
polypeptide), and tote activated form, includin_% the activated form derived from the full-length zymogen

or from an AAEATHRRFHYAR FBRESEBUORTR GRS SBRBRTBIR Y B QU dFRETES O leads for

identificatioRhCETPaHiFBL L tigRING RiMBEisA desaraRt digtasapipmhiking aheriant Hyaluronidase
activity. The sHASEGP ponpeFﬁtides used in the methods Include any sHASEGP polypeptide as
defined herdFtARELREPHES A SBAPIEh IolefHdM Hyaluronidase domain or proteolytically active

portion thereof
[0245] Expression vectors containing the coding sequences, or portions thereof, of a

sHASEGP polypeptide, is made, for example, by subcloning the coding portions into the
EcoR] restriction site of each of the three PGEX vectors (glutathione S- transferase
expression vectors (Smith and Johnson, Gene 7: 31-40 (1988)). This allows for the
expression of products in the correct reading frame. Exemplary vectors and systems for
expression of the Hyaluronidase domams of the sSHASEGP polypeptides inchude the well-
known Pichia vectors (available, for example, from Invitrogen, San Diego, CA),
particularly those designed for secretion of the encoded proteins. The protein can also be
expressed cytoplasmically, such as in the inclusion bodies. One exemplary vector is

described in the examples.



[0291] A variety of methods are provided herein. These methods can be performed in solution or in
solid phase reactions in which the sHASEGP polypeptide (s) or Hyaluronidase domain (s) thereof are
linked, either directly or indirectly via a linker, to a solid support. Screening assays are described in the
Examples, and these assays have been used to fifentify candidate compounds. [0292] For purposes
herein, all binding assays described above are provided fo SHASEGP. 71 chain Hyaluronidase
domain thereof are provided herein. The method can be practiced by (a) contacting the SHASEGP with

one or a pheudity REisEs dgenisdodeittensiions L eatly divtigebibe bxghplvyeenife SHASEGP and an
agent; and (b) identifying one o re agents within the. plyrality that specifically binds to the
SHASEGBPPEHERT R éfﬁ&é?ﬁog?%%é%&%égﬁlﬁm%@g ﬁ%’éﬁ%@ﬁ@% Lot is mixed with a
potential b#adine PRstaREORNISHEEASE Noffracioneahabesl e desteenditions that allow the association of
potential binding partners with the polypeptide. After mixing, peptides, polypeptides, proteins or other

molecule have become associat ith a SHASEGP are rated from mixture. The bindin
partner thﬁ%ﬁ&%@é‘%ﬁ%&ﬁa@?@%%ﬂn %glrce %Q/%%ﬁﬁ?ﬁﬁ%g 5?1%1@/% . To identify and isolatf:-,J
a binding eatiietpththehiteipietEirdd idnsimaethenénhséadisaiessor praieiplT SEQID No. 1 can be
used. Alternatively, a fr t of the pratein can be us 9 variety of methods can be used to
obtain ce|W&?k8&‘%%%%ﬁ%§%ﬁsﬂ gf‘&%%&?%érﬁ%ﬁ,@k@%@@%%&ﬁ%ﬁaﬁ and other
such fluidand @Z96] 5o ek BRIPISBceilsvaganh d/iddisant &8 iy sitg obi dreitaih ysSitisl Teclradaical disruption
methods. Exa(cggLerf OII‘:'Eh sical dis ugetio method includ%, bg%arennotllimited to, sonication and
mechanic3T SHE5EH &r )?glr% SHemicat yssisco o ds hetdE Bt SPEAES i to, detergent
lysis and erzyinediamgh filbedrariesf canpnendiadapime thedB7iicprepacieg regibilanéxtracts in
order to obtai ,Fxtracts for use in the present methods. [02971 Once an extract of' a cell is prepared,
the extrac Sﬁh&&’&%ﬁ%"fhe SHASEGP under conditions in which association of the protein with the

binding partner can occur. A variety of conditions can be used, including conditions that resemble
conditions{48d Thereopis plasmrotinchd imsmbwst calls subody Rickde salih sl boveli#ealiares, such as

osmolarity temperature,.and the. rati f.cellul I sed. can be.varied to optimize
the associgt%cl_o%agf@th%og%?gﬁg\%%tﬁlgg%%%g%%ﬁ? 'in%jﬁ%[ , eﬁﬁg%ﬂaas O?I%Soﬁﬁ]ggeé fholecules of
interest f(cﬁnamdy,fﬁﬁdéfa@mmm}%ﬁeﬂmmrgmpumnmmﬁrmmwﬁs, the bound

complex is.separalad YR, 1S RstHSANBIPRARLESE AR £R0 RE4SEY [Raepagare the mixture.

For example,
LACUV promoter (see, U. S. Patent No. 4,952,496). Such hosts include, but are not

limited to, the lysogenic E. coli strain BL21 (DE3).

102491 The sHASEGP domains, derivatives and analogs can be produced by various
methods known in the art. For example, once a recombinant cell expressing a sHASEGP
polypeptide, or a domain, fragment or derivative thereof, is identified, the individual gene
product can be isolated and anatyzed. This is achieved by assays based on the physical
and/or functional properties of the protein, including, but not limited to, radioactive
labeling of the product followed by analysis by gel electrophoresis, immunoassay, cross-

linking to marker-labeled product, and assays of proteolytic activity.

[0250] The sHASEGP polypeptides can be isolated and purified by standard methods
known in the art (either from natural sources or recombinant host cells expressing the

- complexes or proteins), including but not restricted to column chromato graphy (E. g., ion
exchange, affinity, gel exclusion, reversed-phase high pressure and fast protein liquid),
differential centrifugation, differential solubility, or by any other standard technique nsed

for the purification of proteins,



72 antibodies specific to a SHASEGP can be used to immunoprecipitate the binding partner complex.
Alternatively, standard chemical separation techniques such as chromatography and density/sediment
centrifugation can be used. [0299] After removing the non-associated cellular constituents in the
extract, the binding partner can be dissociated from the complex using conventional methods. For
example, dissociation can be accomplished by altering the salt concentration or pH of the mixture.
10300] To aid in separating associated binding partner pairs from the mixed extract, the SHASEGP
can be immobilized on a solid support. For example, the protein can be attached to a nitrocellulose

matrix or 345E Bearr cmhadmagnt sPAS BrBterh S PrERrdALoBRSSRE A ORI R pport aids in
separatingpeptidipipging ReHNEHRA RPN fonstitiantsiRundin the Axtiagifilie identified

binding partners can be either a singjlqe protein or a complex made up of two or more proteins. [0301]

AlternativakB4heaiischid Hereembr dausdaftsainmite Rmerednd singenfomdaies emhagused in a
yeast two-lyBrg E%H},Eﬁﬁé@%’i‘o‘iﬁﬁ'?ﬂéﬁﬁ SYHeMsbaaBeabEsstio4denifnother protein partner

pairs and can readily be adapted to employ the nucleic acid molecules ﬁereln.described. [0302]
Another inclifiemoiFimphessiserpraticeiepR AR @ Poindag andishtteroviflpolypeptide that
contains ah{aasisasaaaMinARRakhe! one of these proteins and one or more candidate binding
targets or substratés. After incubating the mixture under appropriate conditions, the ability of the
SHASEGP or ailz)olypeptide fragment thereof containing the catalytic domain to bind to or interact with

the candidiker&libaationel propetisy Gep Pe ST HISING 5y ERR ST LBMBOMERE includes or

is coupled to a detectable label. The label can provide for direct detection, such as radioactivity,
luminescep@zs3)plitehartetdoirande sHINSEED, milinaisadt deiecionsiuc dsmatBpiiepe tag, an

enzyme, etg. A.yarjety of methods can be employed to detect label depending on.the nature of the
e - PR e S R R e R R e
substrate cequenci@ tifcthenbdhm eyl éx Aontedmiy tivepiaireh carntb dmeparatédriranvthe solid
substrate, and. the label thereafter detected.. 73 [0303] 3. Detectign of signal transduction SHASEGP,
Aihich 5 2 D EHER P BPERECEFIEE TN GE? Pt ety S R uction
directly as & atlh\situiac tedeptor o(lingdie ctilidwed divatingpiatims, sieh as pro-growth factors that
can initiate signal transduction. [0304] In addition, secreted SHASEGP, such as the soluble domain of

HASEGP ibed i ' in sl [ i .directly b
binaing to ULt e RSB B B e
pro-growth faclorslsectopssmiplateehsigimbreaibiBEtShpplypapedopamssessimgrsiga dherspsduction are
well knowné{?ﬂ?&ﬁ%&?@ﬁﬂéﬁ“&%@%’%ﬂé %ﬁ%ﬁ?%@éﬁ%@?ﬁeﬁg‘%ﬁw?ﬂg > olypeptide.

[0305] Assays tor identifying agents fect or alter signa uction mediated directly or
indirectly, saftr ssnstetotivatpnbofyprssdrbwtneretibatiby, ABBGRopaattdididnthe full length or a

sufficient pQrtj nghor r q)l%%? | «IH}QS gﬁ ol @)@ H? '@%ﬁu HA_SEGP on
the surface(f)o%%i 3eﬁ%air%g§r _%%%Sﬁ Sgé;?# assays, mcl%de, for e%f?mpﬁef ran%cﬁgtion%)f‘élg edl assays in
which modiakiage 66 atramdusooddegnld ¢ adse ssBalpyliamscting an effect on an expression from a
reporter gene (see, e. g., U. S. Patent No. 5,436,128).

[0255] Any of numerous chemical modifications can be carried out by known technigues,
including but not limited to specific chemical cleavage by cyanogen bromide, trypsin,
chymotrypsin, papain, V8, NABH4, acetylation, formylation, oxidation, reduction,

metabolic synthesis in the presence of tunicamycin and other such agents.

[0256] In addition, domains, analogs and derivatives of a sSHASEGP polypeptide can be
chemically synthesized. For example, a peptide corresponding to a portion of a SHASEGP
polypeptide, which includes the desired domain or which mediates the desired activity in

vitro can be synthesized by use of a peptide synthesizer.

[0257] Furthermore, if desired, nonclassical amino acids or chemical amino acid analogs

can be introduced as a substitution or addition into the sSHASEGP polypeptide sequence.



[0306] 4. Methods for Identifying Agents that Modulate the Expressiona Nucleic Acid encoding a
SHASEGP. Another embodiment provides methods for identifying agents that modulate the expression
of a nucleic acid encoding a SHASEGP. Such assays use any available means of monitoring for
changes in the expression level of the nucleic acig encoding a SsHASEGP. [0307] Assay formats can
be used to monitor the ability of the agent to modtifate the expression of a nucleic acid encoding a
SHASEGP. For instance, mRNA expression can be monitored directly by hybridization to the nucleic
acids. Also enzyme assays as described can be used to detect agents that modulate the expression of

SHASEGP [0y sal #maw Adds,ipeiudt 1BtE B9ERTtageedasdd-RasF St 8B nditions and
time and tatahRNAIQIIRRNA isdsaieady, stanthsbifase duie(see-ainSamprosketal (1989)
MOLECULAR CLONING : A LABORATORY MANUAL, 2nd Ed. Cold 74 Spring Harbor Laboratory
Press). PrOBES foAtltetramirg drEarois #Ida Dy s 28| PRI Hit ReidnScBILNAIGBEIYS the agent and

control celisigap-RenERR L HAR bR AuE i acidspibitb/RiGabsRIY BRENPEEISAMNYCIRREsIgN probes
which hybridize only with target nucleic acids under conditions of h;%rk%qstri_ngency. Only highly

complemdiighicieit brmsgpma s ghtdic sialabreviampes Srganey TAor@Rgly, the
stringency,efd A Asss Sﬁﬁﬂgiﬂi(is@ﬁ&rﬁﬂiﬂ%&@l@ﬁ%@h%?ﬁ%@?ﬂ%%&@iﬁu|d exist
between two nucleic acid strands in order to form a hybrid. Stringency should be chosen to maximize
the differeFRSEIH SEINECHEFRE FTHROAVA SLAPgE th g REr 2 e pHEHEIHOAEH G&* hybrids.
[0309] Forgx@apigobband quqggq,i&% ments of the SHASEGP can be expressed in bacteria and
used to search for proteins that bind to these fragments. Fusion proteins, such as His-tag or (ST fusion
to the N-or C- terminal regions of the SHASEGP can be prepared for use as a substrate. These fusion
proteins cAEEICELTHER HATEh BREIPRED CURTEAF GHERSE L bE bR FRREAn O e BB ¥th col
lysates or pewysHetits, fRdammlysisd taguealis of thedyiifidstanbpdptidtcdomibigieandidate agent that
can modulate a sHASEGP or proteins that interact with domains thereon. Lysate proteins binding to
the fusion BRSHERAhSOEEGEHRS & I%E‘W SHEBHAR VITO05 %Wéﬁﬁ?@& BPETSTOM €t ncing or
massbfpecm%oelw,i%&iﬁdgmawadﬂd&@:@ﬂedcﬁ&ﬁ] aﬁ@lﬂb@&ﬂﬁ@?ﬁﬁ@@@qﬁg@j@a@g dmeﬂﬂaﬁrlvéw,zing
suitable mammalian hosts jn appropriate immunization protocols using the peptides, polypeptides or
proteins if (RESFEGR m&%ﬁﬁhﬁﬁ? HeQ PIRIER: PYECD ALY 520G RIS ORYSBAEIAG or more

consecutiveeginarac s aHAS BGR pelypeptidendidfdaa diqsttatenhance inununogenicity,
conjugated to suitable carriers. Methods for preparing immunogenic conjugates with carriers, such as

bovine seryfs albupla B3 keyhole Impet hemacyanin UGl en ather carierprofeins are wel
known in the art: In"some circumstances, direct'’conjugation using, for e arXBFeD, carbodiimide reagents
can be effedtiwajin atherritstaiates lirkingA eeBEHuchcaditse BipptiddiniePidr carCremical Co.,
Rockford, IL, ¢ desirahle to provi ccessibility to the hapten. Ha ' can be extended
at either th(]e:[i é)rﬁ%%)%%y caé%S%;"}ﬁ"élr?%‘?ﬁﬁé W%ﬁla%%’ resi lﬁgeoaff?r@ear%gggpéﬁv%ﬁﬁ%?@he residues, for
example, toViabthte e (et chd eaorenry7¥ §0841] A dhjriisid fpringf Haebion iainogerts {Sogbnducted
generally by injection.over.a syjtableim 1] nd wit f suitable adjuvan s is generally
understoodﬁlﬁrg‘ﬁ% aﬁbﬁﬁnﬁ%ﬂ#&%mﬁﬁgﬁ%ﬁ %&%%ﬁgﬁﬁg%%?%fﬁ%" |§§éas%t§sf§%ﬁrll to determine
adequacy ofeamtitiodyefoionatierse (s), followed by further enzymatic modification if desired,

isolated, and ligated in vitro. In the production of the gene encoding a domain, derivative
or analog of SHASEGP, care should be taken to ensure that the modified gene retains the
original translational reading frame, uninterrupted by translational stop signals, in the gene

region where the desired activity is encoded.

[0260] Additionally, the sHASEGP-encoding nucleic acid molecules can be mutated in
vitro or in vivo, to create and/or destroy translation, initiation, and/or termination
sequences, or to create variations in coding regions and/or form new restriction
endonuclease sites or destroy pre-existing ones, to facilitate further in vitro modification.
Also, as described herein muteins with primary sequence alterations, such as replacements

of Cys residues and elimination or addition of glycosylation sites are contemplated; the



[0312] Anti-peptide antibodies can be generated using synthetic peptides corresponding to, for
example, the carboxy terminal amino acids of the SHASEGP. [0313] Synthetic peptides can be as
small as 1-3 amino acids in length, generally at least 4 or more amino acid residues long. The peptides
can be coupled to KLH using standard methods agy can be immunized into animals, such as rabbits
or ungulates.-Polyclonal antibodies can then be purified, for example using Actigel beads containing
the covalently bound peptide. [0314] While the polyclonal antisera produced in this way can be

satisfactogy Qi RameARRYIRRRS 1 IRERRALN BoRMIGRLRBRONANSISSRE mARARIRNBLPEeParations

are generally used. Immortalized cell lines which secrete the desired monoclonal antibodies can be

prepared EERstptieyaar ehninefotrat Remesi oo WiNafivats 1o, (hotmy) lRitddmications which
effect immaalizatanof HERNAVIL S0 SHISaR&eYs e IREE @i avs L e imBjertalized cell

lines secreting the desired antibodies are screened by immunoassay in which the antigen is the

peptide hghem,; By SSplickS o PrBTSm: yenab TR A S Rsmaciaminona predanestiture secreting
the desireﬂ)@gggfﬁgpé’iﬁ idendfiesh Ha%gﬂﬁ&a& BSRaiurRckehan MR BEMRIoduction in vivo via

ascites fluid. Of particular interest, areé monoclonal antibodies that recognize the catalytic domain or
activation BlsatasgatSrbelr dyifhyotnsa fpertnfimentssitr i ASTRSHR re wentidmiemediiedtso be
produced sBegignahasindispacilically i diadesiindraians RLESGEPIAE AlSR.GRR e produced in the
context of chimeras with multiple species origin. 76 [0318] The agents can be, as examples, peptides,
small molseoselina i exemdRTdpatEs cAmERited artisan can readily recognize that there is no limit as to
the structural nature of the agents. [0319] The peptide agents can be prepared using standard solid
phase (or ﬁiﬂ.@i@&ﬂ%xﬂ%ﬂﬁnﬁyﬂﬁh@§ HethapmRsISOaWA IRthe A Hicaddiiany the DNA
encoding these peptides can be synthesized using commercially available oligonucleotide synthesis
instrumentEResiRedy R SRaEPi Srsntidh P TetRgRdiusda s S%ﬁﬁmtiﬁf}?@%tems. The
production;ygingselid RbRse RARIASWHIR St dapRcas IR daRAngaNEeRcasled amino acids are to
be included. [0320] L METHODS OF TREATMENT [0321] sHASEGP's identified by the methods
herein are SEEREIFIGOTIING BF BREPESE S sRAThd StbermoTa e Bred - moselasical B8#ARes in an
animal, pagicslarvie-mammalnishidingis Aunsss Inrmaeubodisasainthenpeiaadinciydes

administering to a mammal an effective amount of a SHASEGP glycoprotein, whereby the disease or
disorder i s%é%%%?eﬁ?@ﬁ?@ﬂ?- Non-classical amino acids include but are not limited to the D-

isomers of the common amino acids, a-amino isobutyric acid, 4~aminobutyric acid, Abu,

2-aminobutyric acid, S-ABU, e-Ahx, 6-amino hexanoic acid, Aib, 2-amino isobutyric
acid, 3-~amino propionoic acid, ornithine, norleucine, norvaline, hydroxyproline, sarcosine,
citrulline, cysteic acid, t-butylglycine, t-butylalanine, phenylglycine, cyclohexylalanine, 8-
alanine, fluoro-amino acids, designer amino acids such as ti- methyl amino acids, ca-
methyl amino acids, na-methyl amino acids, and amino acid analogs in general.

Furthermore, the amino acid can be d (dextrorotary) or1 (levorotary).

[0262] F. GENERATION OF A FUNCTIONALLY ACTIVE GLYCOSYLATED
SHASEGP WITH N-LINKED SUGAR MOIETIES.

[0263] Properly N-glycosylated human sHASEGP is required to generate a catalytically
stable protein. N-linked glycosylation of SHASEGP can be achieved through various
techniques. Glycosylation of SHASEGP can be achieved by introducing nucleic acids
encoding sHASEGP into cells of eukaryotic origin capable of proper N-linked
glycosylation or alternatively, by contacting SHASEGP polypeptide with cell free extracts
or purified enzymes capable of introducing the desired N-linked sugar moieties.
SELECTION OF AN EXPRESSION SYSTEM



[03221 In another embodiment,a SHASEGP inhibitor can be used in the treatment of an excess
amount of neutral hyaluronidase activity. The mammal treated can be a human. The inhibitors
provided herein are those identified by the screening assays. In addition, antibodies and antisense
nucleic acids or double-stranded RNA (dsRNA), such as RNAI, are contemplated. [0323] 1. Antisense
treatment: In a specific embodiment, as describedfdereinabove, SHASEGP polypeptide function is
reduced or inhibited by SHASEGP polypeptide antisense nucleic acids, to treat or prevent excessive
chondroitinase activity. The therapeutic or prophylactic use of nucleic acids of at least six nucleotides,

generally Up264h G0l extivess)dh atysiarantisg is thtceatgarmd rypd NAggnosdintipsHASEGP

polypeptide or a portion.thereof is provided. A sHASEGP polypeptide"antisensennucleic acid as used
herein refe?r%e?’ol%gr?g%fgilgg)m S%l%ﬁﬁ%\ﬂgf%x%?ﬁ |z¢r%0$g’§p§§%on oras &?Ergﬁeﬁ%’inyﬁecbtide RNA
(generally il fiyisittattiof somdstouedte lodmdigyeatdaiipn and genetiatysHAGHGHgh stringency
conditions. glggepa tig.ense nucleic 77 acid can be complementary to a coding and/or noncoding region
of a SHASE Bé]fi/ﬁéptide niRNA. Such antisense nucleic acids have utility as therapeutics that
reduce or inhibit SHASEGP polypeptide function, and can be used in the treatment or prevention of

disorders alfeSicAidéitienad eukio3oud cRicsHINSI D dib eptieiieambisbnisedrpivtoiylatieistare of at

least six nu | ; [olelaly t J @%!qg 0 %RBHE @ﬂ‘é@ptides
including 6%?’58%%%%%%?33%%%%%§ nse rgt??glc)ﬁi%c%n b cér%%‘%%éﬁtary to all or a portion of the
Hyaluronidasprersinaiplastoiddntmspié cells atiddeticlp dvivkesidral setivitt0 Fropksdfidigedt least 15
nucleotides 12

ot e e s e gl o e

ric mixtures or modi sin ed or

double-strantigehattianiigo Miytesyids asprbBenotifitdyacaiy betse nTbASE GRigarafoibis; or phosphate

backbone. The o] eQh 11 ' | ' . nts
facitating (A coon e Bercalct AR ERAS B b RS i IR R SR b s
6553-6556 {19898%id eatininith R AR didily grostdh SErudiSee BinonBi65ayda$allpR@E Publication
No. WO 88|, bli : .hlood-brain bather (see e.g., PCT Publication
No, WO 89/‘%%% ?tgo&ﬁ%zg%ﬁf%ﬁ%%%#ﬁsgﬁﬁé@%bn-triggered cleavage agents (see e.g., Krol et
al., BioTechnigues 6: 958-976 (1988)) or intercalating agents (see e.g., Zon. Pharm. Res. 5: 539-549
(1988)). [03H2PaHE-ghResRatm1Hef BEh medarmaivn i aferacichg SRARRER rolvorgEdineRsieotide,
typically Singmtgﬁ}r&qgﬁa%mo%& @mg@@@m& Piussibesel Foraxample. the

u

oligonucleotide includes a sequence antisense to a portion of a nucleic acid that encodes a human

SHASEGP péijpepaenablerid Brasisuaedtidinksth MeardairEd- aESR pebEIephdssueh 86 gekine with
substituents genaiaily kaowsdnethe attlB2ehiibe sHASERR Reipariideantisense oligonucleotide

can include at least one modified base moiety which is selected from the group including, but not
limited to 5- $RIBFARTRAIY BR8P (ReregedMidisaratiDs-iodouracil, hypoxanthine, xanthine, 4-
acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylarninomethy1-2- thiouridine,

5-carboxymghgtantinossetiticsibe ibyshidarad o bate-Dgdlasioeiduaasinenin@sibege end,

N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 78 2,2-dimethyl,..thyladenin
2-meth@lguaw)£lfé?§-m§m%€§?8§h%@,%§ at the re uc%xg en nls mn factarec!uc?ng%ugar}/ln accorgance

with accepted nomenclature, oligosaccharides are depicted herein with the non-reducing
end on the left and the reducing end on the right. All oligosaccharides described herein are
described with the name or abbreviation for the non-reducing saccharide (e.g., Gal),
followed by the configuration of the glycosidic bond (.alpha. or. beta.), the ring bond, the
ring position of the reducing saccharide involved in the bond, and then the name or
abbreviation of the reducing saccharide (e.g., GlcNAc). The linkage between two sugars
may be expressed, for example, as 2,3, 2.fw darw.3, or (2,3). Each saccharide is a

pyranose.

[0268] Asused herein, N-linked sugar moiety refers to an oligosaccharide attached to a
sHASEGP via the amide nitrogen of Asn residues. N-linked oligosaccharides fall into



methylcytosine, N6-adenine, 7-methylguan , 5-methylarainoraethyluracil, 5-
methoxyaminomethy1-2-thiouracil, beta-D-mannosylque,osine, 5-aposmethoxycarboxyrnethyluracil,
5-methoxyuracil, 2-methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine,
pseudouracil, queosine, 2-thiocytosine, 5- methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil,
uracil-5-oxyacetic acid methylester, uracil-5-oxyacéfic acid (v), 5-methyl-2-thiouracil, 3-(3-arnino-3-n-2-
carboxypropyl) uracil, (ACP3) w, and 2,6-diaminopurine. [0327] In another embodiment, the
oligonucleotide includes at least one modified sugar moiety selected from the group including but not
limited to asedrru s fymroainginoemosyl slosplcmn tyrex) selfdthd) ol of wdiadtikeve fhlang Ride at least
one mOdiﬁ%ﬂﬁg&ﬁaﬁ%‘?‘%ﬁ&oQ&a%ﬁéeg%%’t{{é’m ad%%‘%t%dghé)x{."?”'os%t?es? Do ??&ﬁ%&h'?ﬂe’ a
phosphoramidothioaté, a pﬁosphoraml ate, a paf%lsphor amida e, a methylphosphonate, alkyl
phosphotridstedX andia/fermacetaloss &rbtog Xhrensafo]{ #3868 Himicdidemsclentitercaidibetiyn a-anomeric

oligonucleotide. An a-ariomeric oligonucleotide forms, specific double-stranded rids with
complemer A G e ST B SR T O o A AP CR i Res,
15: 6625-6641 {4 8fad})af23 24k A HligoriumientithartdmblycPdifise At edhioharmatirartsnialecule, such as,
but are not limited.to, a peptide, hyhridization triggered cross-linking agent, transport agent or a
hybridizatio%lf-gfjﬁogg@[ éa%@éféﬁ\?a‘g%pa%ﬁf %@%ﬁg@%ﬁ%@&gggﬁgn @%gynct%éea%fzgﬁ %‘?tg{:andard methods
known in theusifisé @sirp/RiseCal Brtatitommategripiiy, sytittiesxiero@icchatisapedontiwetetblty available
from Biosearch, Applied Bigsystems, etc.). As examples thioate oligonucleofides can be
synth esized Be;y%aeﬁ% g‘ﬁ%&’ogf 8Pne§f?%it?§F s %la(}é)gﬁa é%g ;@ﬁp?g%@(%)ge ﬂge?%f pﬁggs%ﬁon ate
oligonucleotides Bastienpreilated)bg asaobipotiotiedide ieoptasscpnlyenessvppasiad TEAEEL al., Proc.
Natl. Acad. Sci. USA.85: 7448-7: 988))..etc. In a specific iment, the SHASEGP polypeptide
antisense oi&gﬁﬁcﬁ?-:%l 5%@%’8@5 gclaggf%’?ﬁﬁp o?%?%&%ﬁﬁs%%@%?%ﬁ%ﬂv nal
Publication MiIMtRa4L 1264 apidotisidit Oril eerds 4O 8tk \Santmaiat, Seienter?4rbat@d?-01225 (1990)).
In another embodiment, the oligonucleotide is a 21-0- methylribonucleotide Inouge et al., Nucl.
Acids Res. PTGt TSR RO A L R PR AT e RO P FEESA ery 215
327-330 (1987prféan) losdibrnaty B3 Abe b igamfetenlidenciasiiatd ashifenskansiii e NA (dsRNA) such
as RNAI. [0331] In an alternative.embodiment,.the SHASEGP po tide antisense nucleic acid is
produced in Siio] ‘%@H?a Scﬁljb ion r%?n&g%%’)%%ﬁceéﬁgugss%%lu%ﬁﬁgrfﬁ%ﬁffa%ygxample, a vector
can be introdusthinivive soatpdlsridhid takenctiylayiendalkayithiniytdcliWediitetvectOro88a portion
thereof is transcribed, prodycin ntisense nucleic acid.(RNA). Such a vect uld contain a
sequence ean(%}fa?gﬂ%geg%E%%%%ﬁpgﬁ%aengﬁ%lecn%% n %@%%F&?‘%%% 3 %%r can remain
episomal or fiecomredr Ovianddatiadhici (1298 atedviethids Fasyihob?B0e transcribed to produce the desired
antisense RNA. Such vectors can be constructed by recombinant DNA technology methods standard

i the art. vagiots BRI kel BLAIE L ROWRIRALE AfayaRd Bltsnliaion and expression

in mammalian cells. Expression of the sequence encodin ASEGP polypeptide antisense RNA
can be by armprhandiase kRieswephorbs s 46-HeGallewasmatiah (296LdiFgcebinkagy ddiIsL TSeisH promoters

can be inducible or constitutive. Such promoters include but are not limited to: the SV40 early

promoter rem@wm@mm, dakre 2901804 330198 1. themprgmates gpntained in the 3'
re

long terminal repeat of Rous sarcoma virus (Yamamoto et al., Ce//22: 787-797 (1980), the herpes
thyrnidine kiRdSEIpFERdRY $iAgRELet al., Proc. Natl. Acad. Sci. USA 78: 1441-1445 (1981), the
regulatory sequences of the metallothionein gene (Brinster et al., Nature 296: 39-42 (1982), etc.

[0271] Determining whether a protein is in fact glycosylated is the initial step in

glycoprotein glycan analysis. Polyacrylamide gel electrophoresis in the presence of
sodium dodecy! sulfate (SDS-PAGE) has become the method of choice as the final step
prior to protein sequencing. Glycosylated proteins often migrate as diffuse bands by SDS-
PAGE. A marked decrease in bandwidth and change in migration position after treatment
with peptide-N4- (N-acetyl-D-glucosaminyl) asparagine amidase (PNGase F) is
considered diagnostic of N-linked glycosylation, If the other types of glycosylation are
predominant other approaches must be used. Lectin blotting methods provide an approach

that is independent of the class of glycosylation (N versus O). Lectins, carbohydrate-



[0333] The antisense nucleic acids include sequence complementary to at least a portion of an RNA
transcript of a SHASEGP polypeptide gene, including a human sHASEGP polypeptide gene. Absolute
complementarity is not required. The amount of SHASEGP polypeptide antisense nucleic acid that is
effective in the treatment or prevention of neoplastic disease depends on the nature of the disease,
and can be determined empirically by standard cliffcal techniques. [0334] Where possible, it is
desirable to determine the antisense cytotoxicity in cells vitro, and then in useful animal model systems
prior to testing and use in humans 80 [0335] 2. RNA interference RNA interference (R_NAO (see,
e.g. Chuarkipding pro6os) froscyavisyidae. toeies Javg bofb dighualfinty érbroyeamepemiittitine

expfessiorgga;ﬁ&@&&%cgﬁﬁ&&a@@géﬁéﬁﬁo%mﬁg@éﬁ% AANED R RHIEpIoRY double

stranded ( Al, can be used to generate loss-of-sHA nction. Methods relating to the use

of RNAI toSilEi#9¢)gdisthoils trdamisne. idthu 6§ S maiirenleoin gtisg anth bigfsnphila and plants, and
humans _ar%xg&ﬁ 58Pl ﬁér@aﬁzgd&aaga DS B 8{9&%%6' £ {L3fHnldEnds Genet. 15!
358-363; Sharp {3001 d etal (200

) Genes Dev. 15: 485-490; Hammon ) Nature Rev, Genet. 2:
110-119; Tresctibif20i0winghatdirBeheralepxigenpystibadittoroaiughi¢d 508) dkidince 286: 950-952;
Hammond re 404: : 2 2R=33; tein et al.
(200 Nat I e A B et Cear (oo ehart LB JRL 68 Rl oo
Nature 411se¢@eiang8ntiveinalio]mepOmrintiRsaniaativos wWiioyrd 90 38cdtamrhbitngl PCT application
No. WO 99 - {[apgﬁﬂ - ' introduced into
a host, such a ﬁgﬁﬁﬁg%@%&%ﬁﬁmg, a regpﬁiﬁ)ﬁgggg %Eﬁé?rﬁ%g%&:%%%%& 1oﬁi}%?fiiﬂ}[%teg;rates into the

genome. Binfsimetioy zjoptcpeiytepetiin's ceth dyomats wmplats et Amgeortimidyfdhe eatbraccumulation of

endogenou NA [ . s . ed-to nhihi ression 4q vitro. [0337]
Regions incﬁﬁ%gg gﬁ%%es%%%ﬂo%%%%%?%b%%%a@g??gg%%%véjyig. é%} %%(%JE?%(%%?&ASEGP are
used to prepasecthenRN&mBrarg biofrafandiids diebburi2thenghd etittesxhivib e arphesforafiduiirectly (i.e.,
in vitro or in:vivo).into e r [ 18 ing vectors that
encode th%fﬁ%&ﬁé@%&%@é&t a 05%%%&%%%%%%@9&%%&%00, 150, 200
and longer.dpigtherisThesgérst snapritpnbto catefdlyimvtoiic pgssibdlisjcof cishsnatecuiaty inlzecellsand in
vivo are kngwn to tho HLi t ' lar iment,
nucleic acidpsw Oggt)n%%Ié%@gggéé%%&%faém%%egﬁ?:%%?r%gg%é?&%%@@%gﬁ%ﬁ%%ﬁgr functional
domains or distingitivengexmoplerchatininisidnsl roamarsoie Brkas BgRusdype ftidalfedction, by way of
gene thera Cét%p% therapy refers to therapy performed by the administration of a nucleic acid to a
subject. In this emle)c')diment, the nucleic acid produces its encoded protein that mediates a therapeutic
effect by promoting SHASEGP polypeptide function. Any of the methods for gene therapy available in
the art can B8213k ?@BPJ&‘E@P@{Y&?,@ﬂﬂéﬁl@ﬁ’éﬁ%é&?@%BW%%%ﬁd Wu,

Biotherapy 'g%‘s%@afé@%aiaI(P&SERé%B%\é,&%ﬁﬁhﬁﬁ@@ﬁ?ﬁ@ld@@ﬁﬁ%ﬁ&ﬁf&é&%%%); Mulligan,
Science 260: 926-932 (1993); and Morgan and Anderson, An. Rev. Biochem. 62: 191-217 (1993);

TIBIECH 1185ugmEn! faaiurpso Suansitaivsmneowselpiida somnrotispnsatisis fo id@tEsherapy includes a
SHASEGP pglypepidersnqerin pucieikaifbibatis par AL ENRSSIAN Vesiar hotxpresses a

SHASEGP polypeptide or domain, fragment or chimeric protein thereof in a suitable host'In p’articular,
such a nuclefeeed %§%%W§B§P3Wﬁmﬁ9 %&%A@@@%Wi&ed@m&égion, the
promoter bejng inducible;sanstitutive 1304 SRYARaIY HssursRsaifitdanainesnaricyar

embodiment, a nucleic acid moleculeis used in which the SHASEGP polypeptide coding sequences

and any otha&eagesiiiaens eHieREUSIB A MAPRE D RaGRMS YRS SHEBte FRRRCTBERAIEPecombination at a
desired site i {he gename. S RVdinG driRirRchEasomal eXpIeRsoRAfihe, SHARERE protein

nucleic acid (Keller anéLSmithies, Proc. Natl. Acad. Sci. USA 86: 8932-8935 (1989); Zijlstra ét al.,
Nature 342: U8B4881¢Eeed)y. monosaccharide composition (Townsend, et al. (1995) in Carbohydrate

Analysis: High-performance liquid chromatography and capillary electrophoresis (Z. El

Rassi ed.). pp. 181-209.). More recently, fluorophore-based labeling methods have been
introduced and many are available in kit form. A distinct advantage of fluorescent
methods is an increase in sensitivity (50-fold}. One potential disadvantage is that different
monosaccharides may demonstrate different selectivity for the fluorophore during the

coupling reaction, either in the hydrolysate or in the external standard mixture. However,



[0339] Delivery of the nucleic acid into a patient can be either direct, in which case the patient is
directly exposed to the nucleic acid or nucleic acid-carrying vector, or indirect, in which case, cells are
first transformed with the nucleic acid in vitro, then transplanted into the patient. These two
approaches are known, respectively, as in vivo or ex vivo gene therapy. [03401 In a specific
embodiment, the nucleic acid is directly administer€d in vivo, where it is expressed to produce the
encoded product. This can be accomplished by any of numerous methods known in the art, e.g., by
constructing it as part of an appropriate nucleic acid expression vector and administering it so that it

becomes itfteeivettse e sgnsifvinfestohesitiéy tadfisoiify whishanoeosetebanidsralismoteat viral vector
(see U. S. ' iNjecti ) I ' rlicle
bombard m%ﬁﬁgég%%lg%ﬁ? r@%%?%gl (“:i!ihﬁ gg%%%?ﬁ%ﬂﬁgg,g{‘i@g% \%%Ed\%d%‘so%yggﬁf-% s?é?:‘glgggr%%e ptors or
transfectindoageratsy eprapsitjatising taliposdnnsd, hicreisanticlmskes thisrprapstii@srartyy.administering
it in linkage to a peptide which is known to enter the nucleus, by administering it in linkage to a ligand

subject to rgeeRfoRRRIRIEA SRS B2LaRRE Or MithantUW Jr SIdsEaeT, ghe: 4429-4432

(1987)) (which can be used to target cell types specifically expressing the receptors), etc. In another

embodimeReriPrneicm SNRTRTQ rwplernssnabcrsiheriacipidpting (Yaighendikisbyenic viral
peptide to digatiendsemas, alewins: Besnuripicrapichio augitlysRseRRl dat/adatipR.n vet another

embodiment, thé nucleic acid can be targeted’in vivo for cell specific uptake arid expression, by
targeting a Biptcifiy Rt éeridsebmatyx oropiboblezate Baalyesomos 2ethenteenapsl 16,1992 (Wu et
al.); WO 92472635 date Deserber: 2933 (lsonalaldb \NRR22A81P datedNovember 26, 1992
(Findeis et al.); WO 93/14188 dated July 22,1993 (Clarke et al.), WO 93/20221 dated October 14,1993
(Young)). Aedreasisiély, the nucleic acid can be introduced intracellularly and incorporated within host
cell DNA for expression, by homologous recombination (Koller and Smithies, Proc. Natl. Acad, Sci.

USA 86: 89288 3oA(G239k1 Hiistiane bl cidvatueaddet d3ecda8 41289 htl8s 4l finea specific
embodiment, a viral vector that contains the SHASEGP Eol eptide nucleic acid is used. For example,
iﬁtﬂ

a retroviral YEASESI HEAE WP ieataqtbamide £RPZEEE G 38%8)). These retroviral
vectors havgihees:maadificseto delstedairaipises ancasibatRle0 elaesesemiy iy paskaging of the

viral genome and integration into host cell DNA, The sHASEGP polyge tide nucleic acid to be used in

gene therap YSERIES Y SRS VttD ALERIHIT I DR VRampes b the e intePalshHEne More detail
about retrovifeh\EisHs LTRGBS UeBirBhh EHAIE RFAME BissPioB @il which describes

the use of a retroviral vector to deliver the radii gene to hematopoietic stem cells in order to make the

stem cells niEFeSESTSEhRs YaERTRRRISSy TRy ey presitanenicle phigqsatrhytss bandsfratroviral

VECIOTs in JaBRAeNaRY AERSHINES Sbile dnClifhulitiesss 8 GidbBSIdaAM aKiem et al., Blood 83;
1467-1473 (1994); Salmons and Gunzberg, Human Gene Therapy 4: 129-141 (1993); and Grossman

and Wilson, CRSaspinifls esanmaft J2adR Baind des1enaied; e Togstion S aosa thovwee are other viral
vectors that egRRerusediuRNadherapy. Adenoviruses are especially attractive vehicles for delivering
genes to respiratory epithelia. Adenoviruses naturally infect respiratory epithelia where they cause a
mild diseas ber tar irus- i t \er ntral nervous
system, en%ﬁ?@%el%@ﬁ%%ﬁ@éﬁi%ﬁ%é@%@ﬁ? E‘F;E?h%?capable 83 of
infecting nonviihIining.qallsHKegB Gy @nthvidison, Current Opinion in Genetics and Development 3:
499-503 (1993) present a review of adenovirus-based gene therapy. Bout et al., Human Gene Therapy
5: 3-10 (199f) demensiraed (e Hag oL e nOMIA NECIAreQ UANSISL RN Se QDR KGsRITRarY
epithelia of rnésu monlr<ey PStRerin tances of the use o adsenowruses In"gene therapy can be found
in Rosenfeldist HyaBoisndes@ 82maBdE-484be 8@t irRubendstdyet Hiis CeitvBiete} hassver9a2) tland

Mastangeli ghaly, J, Gin. dnvest A1 283 280110 R vy,

[0277] As such they are ideal for in vitro screening assays.
[0278] They can also be used in binding assays. '

[0279] The sHASEGP full length zymogens, activated enzymes, and Hyaluronidase
domains are contemplated for use in any screening assay known to those of skill in the art,

including those provided herein. Hence the following description, if directed to



[0344] Adeno-associated virus (AAV) has also been proposed for use in gene therapy (Walsh et al.,
Proc. Soc. Exp. Biol. Med. 204:289-300 (1993). [0345] Another approach to gene therapy involves
transferring a gene to cells in tissue culture by such methods as electroporation, lipofeclion, calcium
phosphate mediated transfecuon, or viral infection. Usually, the method of transfer includes the
transfer of a selectable marker to the cells. The cefi§ are then placed under selection to isolate those
cells that have taken up and are expressing the transferred gene. Those cells are then delivered to a
patient. [0346] In this embodiment, the nucleic acid is introduced into a cell prior to administration in
vivo of them@auﬁmdmmmymmemdwmmmwmemmmmmmmmmma known in

the art, including hut.nqt limited to transfectio e atlon rn|cr ct with a viral or
bacteriophSg# R?&%?&Pcéiﬁtﬁ?ﬂmegﬂ%l% ngoé]@@é%% é@?Ffd% S’E‘ﬁ ﬁi‘@&%@mediated gene
transfer, mizieceksagslisiet gen@diagaﬁeayspfepmffwm SRty gusdeckitigyes are known in
the art for t uction of forei enes in ee.g,, ff r and Behr, Meth. Enzymol. 217:
599-618 (1*3%{# g&kﬁ%ﬂﬁﬁ aér??{%%\&é 1% APty ine, Pharmac, Ther. 29: 69-92
(1985)) and can be used provided that the necessary developmental and physiological functions of
the recipierﬁﬁtﬁllslar@amymmm fdﬂiédﬁd:ﬁcﬁdua achagdatptiontide i dteetist dhjel trangiescof the nucleic

acid to the ¢ o Cld |bl he cell an heritable and
expreSS|bIe e‘} ’?X progeny 65 e resu mgé?“?:%m%xnan I%Pégnc%eafgg fivered to a
patient by wﬂoﬂg of eIhHA‘SEﬁiMpamdueaﬁytalm@he&rhdmdﬁytéﬂﬁommheﬁahmﬂmammyacﬁd e.g.,
subcutaneou other em bodlmen ombinant sk lIs c an be d as a skin graft onto the
patient. Re@%ﬁﬁ %] ot e((:)e1ls Sha 5%%.2@ gtle{%%gSagggrﬁfgﬁfcg%@%a%o%%E‘&ﬁ?mlstered
intravenouslys mmmmtmtldehghmogmdomtdemmmphmdém?d effigbi;ghatient state,
etc., and c be.d erm| y on k|IIe t 48].Cells into which clelc acid can be
mtroduced r’ﬁb&ﬁ?p%gg’go ée%%gesr%py e%r1%(?18r%%ﬁ'gsg"tsﬁEagn13 ndesw%d’ S%{\l/%ulggfle %%If‘fyf;t&n%%a%clude but
are not Iim|tmid@mpMﬁme]@eaﬂﬁhahﬁumﬂwhereﬁmﬂmjﬁeﬁyﬁbr@bﬂmmhseIIs hepatocytes;
blood cells such a cytes B cytes, mangcytes, macro hils,
eosmophllsa?“ﬁ%ség aé?%h ?ocﬁ]fsg' 3%)%1 g%‘?érﬁ g éaﬁlt%g%réaﬁ?g e% P[I%glar
hernatoPo|Mﬁtgmfdh@smm@cmﬁssw@byamm:gmsﬁ@mamwm ﬁﬂheenphrow umbilical
cord blood, heral bl od fet II|ver nd ot er,source thereof. [0349] For xam cell used for
gene theraﬁ%”i:gJ 519?0?5&8 gato i% tlent ?man Mot r%? g‘?]mw(ill%f’imfé gﬁ%éﬁg?gr% used in
gene theram;nglsbuhﬁﬁﬁ&mnlﬂmmﬁjwnhalmmcblsf titemﬂik@ﬁ@ﬂoaﬂtbdedtsmgtdmthat it is
expressible b cells the r he re nt then ad tered jn vivo for
%%) lns@r Xé:re y @ P T% fﬁx 15 ASSESSR( nisnge msuiﬁ

therapeutic EX spec IC embodiment; Stermor p ogenltor cellsare us Hy's d/or
progenitor cﬁlﬁz&mbmbm&al%anﬂm&aﬁstwmpomdsm@ammﬁeﬁnaﬂlx&ﬂ%msmhmﬁ:cordance with

this embodlm 01.S em c include b t I|m|t d t {%n c stem cells
(HSC), stem ceﬁ% O‘Pé%l |ssues sﬂﬁﬁtam 8% (L#qn an e Fn o eigL; &%ryomc heart

muscle ceIIsAbmamemfcéﬂAE{EGH muanmmgemaﬁeapmmmm 284 984Yys argd neural stem
cells (Stemdele and %r% erson, Cell 71: 973-985 (1992)). [0351] Epithelial stem cells (ESC) or
keratinocyteS ca AR %Palned from tissues such as the skin and the lining of the gut by known
procedures (Rheinwald, Meth. Cell Bio, 21A: 229 (1980)). In stratified epithelial tissue such as the skin,
renewal occi#2dly mimmmbgcamee@mmmmmabmsm Iayemﬂés'esuh@nb@ﬁas'al lamina.

Stem cells witnin the lining gl e auiPig idsilor ataniibisneeLiRia aLbR Siues 58S £

target cell as a means for then identifying agents that are potentially specific for the target

cell.

[0282] In another embodiment, a test substance is a therapeutic compound, and whereby a
difference of the SHASEGP activity measured in the presence and in the absence of the

test substance indicates that the target cell responds to the therapeutic cormnpound.

[6283] One method includes the steps of (&) contacting the SHASEGP polypeptide or

Hyaluronidase domain thereof with one or a plurality of test compounds under conditions



85 keratinocytes obtained from the skin or lining of the gut of a patient or donor can be grown in tissue
culture (Rheinwald, Meth. Cell Bio, 21A: 229 (1980); Pittelkow and Scott, Cana. Clinic Proc. 61: 771
(1986)), lithe ESC are provided by a donor, a method for suppression of host versus graft reactivity
(e.g., irradiation, drug or antibody administration to promote moderate immunosuppression) also can
be used. [0352] With respect to hematopoietic sterg%ells (HSC), any technique which provides for the
isolation, propagation, and maintenance in vitro of HSC can be used in this embodiment. Techniques
by which this can be accomplished include (a) the isolation and establishment of HSC cultures from

bone marrawiRlisvise) aigedecon haviets ehbdisiaet end GRosonintuntie aige(ef ideavittsh/oastablished
long-term HSC cultures, which can be, allergenic gr xenggenic. t&g 3%{;10n-autologous HSC generally
are used withPH FEHRG %W@E&ﬁ&’ﬁ&ﬁ%mﬁ%{%ﬁy i%’lﬂﬁ%ﬁ% }gﬁ of the future host/patient. In
a particular embodiment, human bone marrow cells can be obtained from the Posterior iliac crest by
needle aspifélit) eesthe. nefiod prevadedihatin. ivredts Tin: &8yeT 3Bdofk88H)). FGH AXBGDle, the HSC

can be made highly enriched or in substantially pure faua. This enrichme accomplished
before, duri%%l?yg?pziﬁ‘fger ocﬁéﬁ? %rr%lgsfﬁ?uar%%,mgn %g%%bme 8%%31;2&%? ?e{%ﬁ%g%%own in the art.
Long-term qudtysestidt hanaistesting theltegend fime sitbiisitect antamebintasnedtyyusidg for example,
modified Dexter, culture techniques (Dexter e' J. Cell Physi , 335 (1977)) o Witlock-Witte
culture tech ﬁbﬁ%ﬁ%ﬁ%ﬁéf’ réf;ébxlcé(fﬁti\%tg]& {g%i%%%: %‘%%é%%%)z)‘ﬂ%éz)) [0354] In a
specific emabimentithe sHgISRGRishlppeptidérattheantdenpt ifesest shipanethenduieciagituges an
inducible prgmater operably linked to the coding region, such.that jon of the nucleic acid is
controllable%ﬁ%?‘%ﬁggﬁﬂﬁ ?ﬁé tsélg’gﬁége’o‘?clg rsé{éqﬁé% d %gﬁégﬁﬁ%ﬁﬁc%?%??%}%éﬁption. [0355]
3. Prodrugsadsamedhandifoy seempuint o sstivipyafitdecsHASBGE ol ieiacticaddsy acknimialering a
procirug that is, cleaved at a specific site by a HASEGP to.release an active drug or precursor that can
be conveneaﬁ%%écﬁé]éxagé’ @‘f@ }%&Wé&ﬁ@%ﬁ?ﬁh&% gﬁ%&?’@x e évs}té[l-'i%%lgé l&éﬁ?ﬁty, the
prodrug is cahugliedeinitethacisveulyighcEhro@fapeo titigetiaitpefaealjuRathesigpasdis the active
agent, such as an anti-tumor drug, such as a cytotoxic agent, or other therapeutic agent (TA), linked to

a substrate f argeted sH -GP..s t [ nt Is inactive or unable to enter a cell,
in the conjug;g?g%’ié? %%%%}ae e §S%%ﬁné1eg§\?g%?§%? lé?é%%gdgr%%?b%(%%cfgrlnsp e?%%%({contain an chondroitin
sulfate molesutelttsicaly. dretativatinstiorndositindn sBAREIPdeiemidd enuthi gréeends aatalytically
cleaved by the target Qtéﬁéé% ché/d%‘?sE%éLCvﬁ%%‘égt%@9&‘&9&@%&5%&%‘8%!&@&1%9&%%@!at'“9 agents,
antiproliferativeé agents and tubulin binding agents. Others include, vinca drugs, mitomycins,
bleomycins aBthEB@hRewlypeptide, it is unnecessary to assay the activity in parallel, although such

parallel measurement is typical. It is possible to measure the activity of the sSHASEGP

polypeptide at one time point and compare the measured activity to a historical value of
the activity of the SsHASEGP polypeptide.

[06286] For instance, one can measure the activity of the sSHASEGP polypeptide in the
presence of a test substance and compare with historical value of the activity of the
sHASEGP polypeptide measured previously in the absence of the test substance, and vice
versa. This can be accomplished, for example, by providing the activity of the sSHASEGP
polypeptide on an insert or pamphlet provided with & kit for conducting the assay.

[0287] Methods for selecting substrates for a particular sHASEGP are described in the
EXAMPLES, and particular Hyaluronidase assays are exemplified.

[0288] Combinations and kits containing the combinations optionally including
instructions for performing the assays are provided. The combinations include a
sHASEGP polypeptide and a substrate of the sHASEGP polypeptide to be assayed; and,
optionally reagents for detecting proteolysis of the substrate. The substrates, which can be



103561 J. PHARMACEUTICAL COMPOSITIONS AND MODES OF ADMINISTRATION [0357] 1.
Components of the compositions. Pharmaceutical compositions containing an active SHASEGP are
provided herein. Also provided are combinations of compounds that modulate the activity of a
SHASEGP polypeptide and another treatment or pound for treatment of a hyaluronidase disorder,
such as an antibody compound. [0358] The sHASEGP polypeptide and a second agent can be
packaged as separate compositions for administration together or sequentially or intermittently.
Alternatively, they can be_provided as a.single compositign for administration or as two compositions
for acmini STLOREEIS & T RBFRISo STEC e O Ao e SRS U H e, [0as) 2.
FormulatiopeolfRobye phiitnd inisHARRGP 365 thtde- b bE&Rapoifipe ptigesatig sohdblapuman
hyaluronidase dgmain thereof jded herein can be fo mulate‘cligﬁ%ézti hatmaceutical compositions,
typically fo |ﬁg$ét&82§§e§m%\€r3 | .elfji"ﬁ{:é 8&&%’6’&&5&85%%% é%l%‘%%ﬁ&&? ﬁ%"‘tﬁ%r?ormulations
are effectividinred aliveryftdctinedynics at, thiplvwastotnisimatinionhaidfoe figctitedieroneniidended treatment.
Typically, the compositions are formula %for single dosage administration. To formulate a
compositio ?ﬁ’ﬁ@’%@@éﬁ‘ﬁ%%o?f%f%gﬁ EGP polypeptide, soluble human hyaluronidase domains
thereof or mixture thereof is dissolved, suspended, dispersed or otherwise mixed in a selected vehicle
at an effecli§286pdcititianmdly suehidndhtirersatéd congitidngitheedisweddesaibedi cratbdinaBinl 036 1]
Pharmaceutjcal carriers ar vehicles .suitahle for. administration of the sH GP,ar.soluble human
hyalu|ronidlz;IiISi:‘(g'aglt()%r%%|r?gl ﬁgﬁgéifl érggvlfﬁga‘%eorngir%]olrnlc%%?gﬁ &t égg?ﬁ%@%%\%\% o&hoo'%sae skilled in the

art to be sAARFOP theypeticidaAnyodBAGE R ol gphratitde is comddifimedhe aolgpéytides can be

formulated .as the sole Rharmace 'callé/ a tivtg iré%rfedient in the composition or can be combined with
ivaae 1& uiators oI the activity. thereof, . . :
other active'l . Liposomal suspensions, including tissue-targeted liposomes, can also be

suitable as pharmaceutically acceptable carriers. These can be prepared according to methods known

to those skifi840h ZhBiadiIEcﬁSMmbl@ hposdatcfarinAzaiorethodn foe idrapificstiors atgscribed jn U. S.
Patent No.lﬁ?z : g%%a%%%%é%ﬁ&%ﬁ g Wg&aQ%wé%IWWy%rg@gﬁsﬁ%omaln thereof is

included in arma accepta arrier In an amount sufficient to exert a therapeutically

useful effectisighes dbsérmsifiosemietirabiadsiahefferatediivelpatiétis e datenin Toratharafsutically
effective CO&ﬁ%{‘{fﬁ_%%E%@%%ﬁ;ﬁ%@é@ﬁﬁe?mﬂ @8’%%@5%%&%%}%}}%%%“”” In vitro and

in vivo systems such as by usin assays provi ein or see, e.g., Taliani et al. (1996) Anal.
Biochem. 2i8AS88@R prliesatiés btand(tpdby petivatetbfyrmy inchudinp4be aginssedtfatn 1898 A\ntiviral Res.
32: 9-18, ByfEard o4l (1995) Viology, 209, 52-59. Bianeiy, ahAl (1996 Anal. BiachemsR37: 239-244,
Haraatake cﬁlfall? 1996) Int rvi_rg%g%/ 39:249-258, S.ttgnkjiﬁll%r eta]:r.1 (1998) Biochem. 37:8899-8905,
D'Souza et eanipoosisiarcesndidpsss p6 lezdsioridentifitesishitel spmpaogiz farzsgaBientserh. 247: 242-
246 sce alsgu sl SRR ELAL (AR ToliFal, B8 AHOR 800 Mizy(an e 6996) T Viral. 70
7219-7223, Mizutani etal, (1996)Biochem. Biophys. Res, Commun. 227: 822-826, Lu et at (1996)
Proc. Ncal. prdspersidiey wsA jote mathora irclpigtan e sHAS BO8) nolmepiidezs: i iigcd i g et al.
(1996)) oo Mial F SASHGP Ll sag) i LSRR BIRCHER DB e, ST 212
906-911, C %de\{tga .g(1597 \/é:ra. I\/Ig%lg 65 :201%07 and tShen extraggﬁgated ?ﬁgg}f%rybm égr dosages for
humans. [0pediomyimseedly a therapeutically effective dosage is contemplated. The amounts
administered can be on the order of 0.001 to 1 mg/ml, ircluding about 0.005-0.05 mg/ml and about

0.01 mg/m'{@iﬁg@@ wysf&ea{m@a%iﬁ%m&%iﬁn@ﬁeg@aﬁm&reﬁ%%&&m&%from about 1
C

mg to about 1000 mg, including from about 10 to about 500 mg,

and
solution or in solid phase reactions in which the SHASEC%P polypeptide (s) or

Hyaluronidase domain (s) thereof are linked, either directly or indirectly via a linker, to a
solid support. Screening assays are described in the Examples, and these assays have been

used to identify candidate compounds.

[6292] For purposes herein, all binding assays described above are provided for
sHASEGP.

[0293] Methods for identifying an agent, such as a compound, that specifically binds to a
SHASEGP single chain Hyaluronidase domain, a full-length activated sSHASEGP or two




88 eluding about 25-75 mg of the essential active ingredient or a combination of essential gradients
per dosage unit form, The precise dosage can be empirically determined. [0365] In someances, a high
Unit dose of human sHASEGP is preferable. For example, with intravenous administration of
SHASEGP concentrations of SHASEGP from 500-1D0,000 Units per ml are preferable. Lyophilized
formulations of SHASEGP are also ideal for storage of large Unit doses of SHASEGP. 200,000 Unit
lyophilized vials of SHASEGP are contemplated for intravenous delivery. [0366] High concentration
doses arechriv. Eynisrapideed domaie thetradgre psavided dieniesfesrrtiSEGEn helprasideredtinn of
10-100ul of 3000 AL UABGFRS eaBlaraRiaigdPLlSElion D dhaanisiashamber to dissolve
S ataracCt and phaki

pre administered viscoelastic substances during c intraocular lens implantation

surgeries.cSneaitins] toridnoirgobeomen Heisdés Efeland aoagenpladbddimtidyingahprocedures such
as atmen it r[ga%ﬁ of; Itro-refl [ d!@%' inopathy. [0367] The active
ingredien?gé%géggﬁm%%%red t onlg?a%{ggﬁ%ﬁe%%}lmr?é%enum ge%r of smaller doses to be

administered at intervals of time. It is understood that the precise dosage and duration of treatment is

a function 6284 Freasemiony Pesticadamphobitrsil AS B priapgriifsds @ivad@dtihg protocols
or by extrapqlatian fiamuiR puR.Rk i wiredestdata s 0rc e iahinabantaRialionR gkdosage

values can also vary with the severity of the condition to be alleviated, It is to be further understood

that for arBEpRetéisR s BefeRtial hEdhe PeEREE rEiinbnaolrpidse Afipu spiuingapeptidesnceording to the
individual ﬁ&sgé?%gié@ e RERIRS IO BB RENE O RELRA SRR AL MNSIBHDS VIR WRgFKisingpthe

administration of the compositions, and that the concentration ranges set forth herein are exemplary

only and ¥ epastesbEaroimminieechietindise pirher daiheucompBisibhSEED eortlisinations
Contai”ingb@%&J@@t@é&&’ﬂ@fﬁ@@&ﬁﬂ%@dl%%ﬂ%‘&ﬁ%h&%@ﬁ%ﬁgﬁﬁa@&igﬁ’tﬁé‘l%ﬁm%swfs’ hydrates,

solvates and prodrag forms. The derivative is typically selected s hat its pharmacokinetic

propertiesrateinpinsntsnpe the getifscheninsotbpieieisaASHED dfadigartiaitienh hyaluronidase
domain the{fafh atively, a fragment of the protein can be used.

[0295] A variety of methods can be used to obtain cell extracts or body fluids, such as

blood, serum, urine, sweat, synovial fluid, CSF and other such fluids.

[0296] For cxampie, cells can be disrupted using either physical or chemical disruption
methods. Examples of physical disruption methods include, but are not limited to,
sonication and mechanical shearing. Examples of chemical lysis methods include, but are
not limited to, detergent lysis and enzyme lysis. A skilled artisan can readily adapt
methods for preparing cellular extracts in order to obtain extracts for use in the present

methods.

[0297} Once an extract of a cell is prepared, the extract is mixed with the SHASEGP under
conditions in which association of the protein with the binding partner can occur. A
variety of conditions can be used, including conditions that resemble conditions found in
the cytoplasm of a human cell or in a body fluid, such as blood. Features, such as
osmolarity pH, temperature, and the concentration of cellular extract used, can be varied
to optimize the association of the protein with the' binding partner. Similarly, methods for

isolation of molecules of interest from body fluids are known.

[0298] After mixing under appropriate conditions, the bound complex is separated from

the mixture. A variety of techniques can be used to separate the mixture. For example,




89 [0369] Thus, effective concentrations or amounts of one or more of the polypeptides herein or
pharmaceutically acceptable derivatives thereof are mixed with a suitable pharmaceutical carrier or
vehicle for systemic, topical or local administration to form pharmaceutical compositions. SHASEGP
polypeptides or soluble human hyaluronidase don¥ains thereof are included in an amount effective for
ameliorating or treating the disorder for which treatment is contemplated. The concentration of active
polypeptide iii the composition depends on absorption, inactivation, excretion rates of the active
polypeptidaptihedissageifichedsld ARRGEadministcetyparimriaifoateutationdsgyelitas other factors
known to those,of skill in the art. [0370 therapeutic agents for use in themethods can be
administer%%;}egh)&r%”maegl}ﬁ? #%%;Eg % ls“h W he ar F%%&’éﬁqélses B %1?(33 %ﬁ(;r]P Tiliten gl,ytopically,
intraarticulemty dentsidyistématly centrifogatanmycanaweaticularly, intrathecally, intravenously,
intramuscularly, intraperitoneally, intradermally, intratraclaeally, as well as by any combination of any

two or mormiggfe&ﬁe _fgn&g)qﬁe(hg‘#&Q%&imé@b’éﬂﬂ?ﬂ%%giﬁﬁrﬂwfgﬂg@Qm%ﬁt‘,"‘cﬁg'b[&ﬁﬁlg

The most
suitable route for administration will vary depending upon proposed use, such as, for example, use
as a delivergrtnge seed>fodishetitiedtom thestesnpdgi ssyngfodmivientinnal mesindse o exwutde.pressure in
the eyes ofglaugarma &ﬁt@&éé&ﬁaﬁigéﬂ%‘ﬂi%%@#?ﬁe%ﬂ%% E&ﬁ?&&%&’ﬁ% 8Bl gRNance the
activity of chemotherapeutics, and the locdtion of mterest, such as a particular internal organ, a tumor
growth, intraocular cavity and the epidermis. Modes of administration include, but are not limited to,

topically, IJ8&00] ik aidie seRatAting asserarted inding auiBeR Do Ah theuningd exitrectny,
intfavenou§HA’@§@@&%H%%{M@M@W%ﬂé%&ﬂﬁam@ﬁﬂxm iy a combination of

any two or more thereof. For example, for treatm f various cancers, such as squarnous cell

carcinoma2ipehied sansiroapi ey omeaE Essedichrada it phaam At che pEptabeal administration,
including aﬁagﬂiéﬂi%ﬂeﬁa@mS%Jrfa%@%Ma@wgeﬁm&ﬁ%?gegaﬁamﬁ&@@/pméyﬁa@%ﬂ{'% or

intracistemally) provides the advantage that the therapeutiC agent can be administered in a high

concentratRfsyRABYHAEK HfowRd 4B ihsi edirshsTmaideatificdt bindiagpayseanfsdemeithstration of a
therapeuti%g%q:gbr&gr[q,ﬁ%]o MAGAN IS AN cRSMBliserahices suitable for administration of the

SHASEGP polypeptides or soluble human yaluronidase domain thereof provided herein include any
such carriers known to those skilled in the art to be suitable for the particular mode of administration.
In addition, TR Hof S EpRGER L ARTR FSHA BT éﬁ%%%ﬁ%&@%th&é@}%eam WRITFRSFSARER in the
compositiogaareaiabiseneiseswitynioeyaetvaitoyesientd hairtDspokinpainde desired action, or
with materials that sypplement the desired action known to those of skill in the art. For example, the
SHASEGP BB e ORI EE ek S AR PO SERALE BeQRAR &) SSBBK NG St i compination
with a secon@iactive baripdenditaidch as a therapeutically effective agent, including, but not limited to
a drug or a prodrug, to facilitate delivery of or to enhance the activity of the second active ingredient In
a particular diment, a SHASEGP polypeptide or. a,sqluble yalmonirlase domain thereof
Can be co e R A R R R B e of the
two, and, optibneityida tharomiaina gé teagibh casabiindphrane pfooke ofdhse pratttpskinddnsptake during
ophthalmic surr(ger;}%i dgdsg'%s GPtgroI&g%?tiggs% tgss%l%lrei{uﬁ@a n h¥€éur§1%"draesu% glé)main thereof can
also be co-fOMMuUTAted &ty Varous &eno erapeutics, such as a2 toxin an(§ua timMGr necrosis factor, to
enhance theppetipitgtectiditloam it ebdiguifdladictSEER ocessibyitypafithiadzrgat thenard to the

chemotherapeutic. The active compound is included in the carrier in an.amount sufficient to exert a
therapeuticﬁ?gﬁglé?&tg‘ﬁgé gd: gg#co:n gfgsté)r%?u OXC & c%%egn %‘gattree%ng%%tgibsldual. The
effective comuepiedtiboreaii-fedeteimiadagm pirtcaflihby degiomgdtyeimdintso ondscoapigditowitro and in
vivo systems, including t nimal.models described herein. 10373].Solutians or suspensions used for
parenteral, %&%%2%%%’5%8%@ Be ?c%lré%rﬁﬁtt:éﬁ%eﬁt&% ?Héﬁu%ser%ﬁﬁ%?’tﬁgfollowing
componentdnaiskactach] uptitad ocklasnyatdmidtyirgectionndhline dodation slixedsoih peillyptylene glycol,
glycerine, propylene glycol or other synthetic solvent; antimicrobial agents,.s as henzyl alcohol and
oty par PR PSR ISR 1 B0 AR OB TR CFRCHRRo- such e
ethylenediathineiaireat eticlasstlaidaTias); dasdfeconmueionts. Hoetateapiiiriebelbahbsibrtes and
agnesium PSR o T SRHG L P B R BORE S POURE SoRSpEK CAmAIRRE (56 (8 oo be
separated from the solid substrate, and the label thereafter detected.




91 Parenteral preparations can be enclosed in ampoules, disposable syringes or single or multiple
dose vials made of glass, plastic or other suitable material. [03741 The SHASEGP polyp eptides or
soluble human hyaluronidase domains thereof can be suspended in micronized or other suitable form
or can be derivatized to produce a more soluble agive product or to produce a prodrug. The form of
the resulting mixture depends upon a number of factors, including the intended mode of administration
and the solubility of the polypeptide in the selected carrier or vehicle. The effective concentration is

sufficient fogsmielioriagitiecpsnetietoanadiivn ST SBTPe whirisalvidsteiianchusiag methods
known to those, of skill in the art, To formulate. a composition, the weight ,acti?n of polypeptide is
dissolved, BRiBnERDHITYRTLR ABPSHaF E‘?‘?ﬁ&e’cﬁ‘ m%l%gﬁf@&@wm&ge& % HEEHve

concentratigisicRdBbing: IamRIan, eondtinmiip mitved, suanglinmisowiBIebls thstanees in which
the sHASEGP polypeptides or soluble human hyaluronidase domain thereof exhibit insufficient
solubility, iREE SRR AEAAHRE olypeptides can be used. Such methods are known to those of skill
in this art, and include, but are not limited to, using cosolvents, such as dimethylsulfoxide (DMSO0),

using surfaj@E04s Iisudbiten] Wk FhEHA R cndt( gsFhS sclubisshltkian of sUSBEGPsadium
bicarbonate. Deyivativ f lypeptides, such.as prodrygs of the polypeptides, can also be used in
formulating%%‘fé‘éﬁ@é%%%%ﬁb 5L |§ﬁe§l. ’ﬁo‘%%‘b%iﬁ%?éﬁ%gcﬁ%ﬁ%%@ﬁ% positions are
formulatedtinéingophihalteiaativ @ eddpiakle suaferrdeopithece pidrabilchysesi hateipiceals,
administration, either by topical administration qr by injection.is contemplated. Time-release
formulationBal S5 FR R R R RS SRR SRS SHE HORrARAAA 10 SR B
administratipnséectivat asingickaose asthisiste skahie fiective b ounbe 03a4Fbd fop v ivig te addition

of the polyﬁ%%he \{ﬁﬁicle, the resulting can be a solution, suspension, emulsion or other
compositio PBrRitftEted as an agueous mixtures, a creams, gels, ointments, emulsions,

solutions, elixirs, lotions, suspensions, tinctures, pastes, foams, aerosols, irrigations, sprays,
suppositorié t5dtages farideytidimeg dgents tbaiagitab @ ttosgystbmicsdogioalmediatail administration,
02 [0377] The, [om, of Wie[espling, mixture RSN uRn AQWRAELS! fRG00E Rgluding the intended
mode of administration and the solu ility of the compound T the selec edf Carrier or vehicle. If
necessary, phacmaty thic il kogtptatsl ewdhiiswmottienderimative Shefetttercdinfpodndmarerprepared. For

local internal adhtinistialien sudh A AP IR harsnieteler iyl adgipistration, the
COI’T]pOUI’]dS are preterably formulated as a solution suspension In an agueous-pase medium, such as

isotonically assdfeyeukbalm doreapenpbontrimectintitn b inod ensprtibl ovbigpodmidsiondfiesive intended for
internal ad s ﬁ%té réignal is assessed by detecting an effect on an expression from a reporter gene

(see, e. g., U. S. Patent No. 5,436,128).

[0306] 4. Methods for Identifying Agents that Modulate the Expression a Nucleic Acid
encoding a sSHASEGP. Another embodiment provides methods for identifying agents that
modulate the expression of a nucleic acid encoding a SHASEGP. Such assays use any

available means of monitoring for changes in the expression level of the nucleic acids
encoding a sHASEGP.

[0307] Assay formats can be used to monitor the ability of the agent to modulate the
expression of a nucleic acid encoding a sHASEGP. For instance, mRNA expression can
be monitored directly by hybridization to the nucleic acids. Also enzyme assays as
described can be used to detect agents that modulate the expression of sHASEGP.

[0308] Cell lines are exposed to the agent to be tested under appropriate conditions and
time and total RNA or mRNA is isolated by standard procedures (see, e.g. Sambrook et
al (1989) MOLECULAR CLONING : A LABORATORY MANUAL, 2nd Ed. Cold




[0378] The SHASEGP polypeptide or soluble human hyaluronidase domain thereof is included in the
pharmaceutically acceptable carrier in an amount sufficient to exert a therapeutically useful effect in
the absence of undesirable side effects on the patient treated. It is understood that number and degree
of side effects depends upon the condition for whi@# the compounds are administered. For example,
certain toxic and undesirable side effects are tolerated when treating life-threatening illnesses that
would not be tolerated when treating disorders of lesser consequence. Amounts effective for

therapeuti§m§€ﬁﬂ¥hﬁfc§e&h§@gt@@p§€ﬂ%§bﬁ@@%&/éﬁ%@ﬁf@rmaﬁé%ﬂdm&@n kendgeneral state
of the subjegtas welhas,theLauied 9&1&?%&@6&9&%@&'%‘9@%&?&@@ ﬁ’&ﬁ@%{ﬂ@ﬁ?&mc agent will
I although the local

typically require a smaller dosage than any mode of systemic a Istration,

concentrafiéidofittie timrahdutioeiguncssary, it demgnceshss idisiy hebridiowindy|pdtd tadgainistration
than can bﬁugfe%%vc?&s%ﬁe%%f@&&HB&@%@%&%@E{%%@@&%}Mﬁv&ﬂ&@&%u bjects can

present a wide variation in severity of ymp agent has its unique therapeutic
characterisis hjttisidgpofeorthendea coniditemsood bighminia ghrecye dponsdingly, Subjungeneyaifitbnt and vary

the dosages acearingl, RemaRER SRAI FORBRMNE AR GUKBAGE R AaYTfp uSel for

in situ administration of t armaceutical composition, and anim s can In some cases be
used to deteivicecfisttindsinseges toformatimgrmidJangamey disuldbrschinsgetembxmigever, for local
administration .t o] Q{ ‘i!!f%é ' ks titae‘ I i ill be an amount
within the riéhoﬁé‘%ﬁ%% gtt%gt (?{F %icogrggn}%gqggggl%%gu% ng p@%%%%ﬁﬁv?eﬁ%tﬂ%é/% %{;
consideratigrisiifs.arriving at an effective amount are known to those of skill in the art and are described
(see, e.g., Goodman And Gilman's: 93 The Pharmacological Bases of Therapeutics, 8th ed.,

Pergamon 59 @%?%Qhﬁﬁf@j'i@%&i%ﬂ&%iﬂ%%%@h%@%@%@ﬁ@ﬁ e BEeHBlRNRY Co .

Easton, Pa., 1990; and Mantyh et al., (Science, . 275-79, 1997) involving the intrathecal injection of
a neuronalbastasifiang Asedtbx psaEdcioiarpisien e biathimbsse drasmepniy. (Bvsten proiging sighety).

[0380] Thea@ﬁﬁ%&‘&_%ﬁ%}%%ﬁ&ﬁﬁ&ﬁl&%m&?ﬂﬂﬁ&%M&Qﬁﬁ%ﬁ%ﬂsﬁ@%ﬂ%@ dgains

thereof for use heréin include those suitable for oral, rectal, toFicaI, inhalational, buccal (e.g.,

sublingual)fgsa¥srie rafyestateubeeraFsERISDIAteEIM 8B (IR LoMRIBdIEritr cxamplay Bisatiioremsdermal
administralQRior. AVLEKE N 1R R QR R RIS JOHG AT BRI TRASS PRBERARQS the Qalvse and

severity of the condition being treated and on the nature of the particular active’compound that is being

used. The fadyisidneaaree redierbWibra andidatearsmt e pusamodatats 5 sfsSE@R ®dosage forms,
such as tablets capsiles e AlsRSWHRESHOIBAUISS eIl RAIGRIAISHUUNINS RIsRSHRASIANS. and

oral solutions or suspensions, and oil-water emulsions containing suitable quantities of the
polypeptid<smharssoitsl o ehE-BAGTaiekried sad ifentiiend I srativ sa0eengiBecsipse
pharmaceu ARG SFHYE BRI¥Reptides and/or other agents and derivatives thereof are
typically formulated and administered in unit-dosage forms or multiple-dosage forms. A unit-dose foul'
as used herein refers to physically discrete ﬁnits,suitabje_ for humgn and animal subjects and

packaged iftituamiaedy 2R BREPaTed BE SPIAMATHRE HA50EBHE are provided for

administratigiiephuesansrnt: At plstsobit s aue fepiibssyslyseialdiets marses tRijsrpowders,
granules, sterile parenteral solutions or sus’gﬂeér&sions and oral solutions or suspensions, and oil-water

ile
emulsions @éﬁ%&@%{ﬁ%ﬂéa&n‘m&%& &@%ﬁ%ﬁ%gﬁd@&%ﬂlﬁl@%an hyaluronidase
domain theggatandverkomalheianaib sHAGET IO HRpEMATEH Tt acseRialiReyivatives thereof. The

pharmaceutically therapeutically active compounds and derivatives thereof are typically formulated

and admini SEETEHoSSHRLTo SapR aisALoT AN R TACH S SR HActBAt IOk RESRAGBEITUIIPR85HRd herein

refers to physigaiinsliseretenis ssitabiedoriivnananbannabsubjecihandipgsaged individually as
is known in the art. Each unit-dose_contains a predetermined quantity of the therapeutically active

compound S6messanB Grbdheenntheraraer Profsins e Bl dnowadadheaibriefe required
pharmaceutiga),cRtHgEYehiel o6:HilpaNn BN S Rh Ml 008 JRiMRINssS DU AR Not limited to,

ampoules, syringes and individually packaged tablets or capsules. For 94 example, a small volume

formulation E&FRENNG SBEIsaRC SO IHIBRSAREants SR ThRgeoTRoReS s Pificy %@ﬁume, such
as 5 to 50 jghoCatobRipfepackagast leaayigeieliden i Ateid sapriAsia e ¢igninit-dose

forms can be administered in fractions or multiples thereof, A multiple-dose form is a plurality of
identical unfeBdSsaETRiAtkapsitkagbe FUQiAY FBTEETIAIRERIRh HE & rYsEEaun YogiegREE¥dnit-dose
form. Examplge Qfultiniaidase fermainsitids wais:hotiasf {ahleiser capsules or bottles of pints or
gallons. Hence, multiple dose form is a multiple of unit-doses that are not segregated in packaging.
[0382] The composition can contain along with the active ingredient, such as a SHASEGP polypeptide:
a diluent, such as lactose, sucrose, dicalcium phosphate, or carboxymethylcellulose; a lubricant, such
as magnesium stearate, calcium stearate and talc; and a binder such as starch, natural gums, such as
gum acaciagelatin, glucose, molasses, polvinylpyrrolidine, celluloses and derivatives thereof,
povidone, crospovidones and other such binders known to those of skill in the art. Liquid

pharmaceutically administrable compositions can, for example, be prepared by dissolving, dispersing,
or otharwice mivina an activie comnoniind ac AdAefined above and antinnal nharmaceritical adiin/ante in a



triethanolamine oleate, and other such agents. Methods of preparing such dosage forms are known, or
will be apparent, to those skilled in this art (see e.g., Remington's Pharmaceutical Sciences, Mack
Publishing Company, Easton, Pa., 15th Edition, 1975), The composition or formulation to be
administered contains a quantity of the active compbund in an amount sufficient to alleviate the
symptoms of the treated subject. For example, a standard stabilized formulation of SHASEGP or a
soluble human hyaluronidase domain thereof as provided herein includes 150 Units/mil of the soluble
glycoprotdi¢tidinidaménishatomaf e raHE0ERE 19 condurien sepcttl nhy-nettaalosennti-imgal agent,
including, bist8es HRUsLiBdHRMeEAls€ 3Fhs AeseRa-e. o Rlaten, ARAIESoQ R aEnUlation

provided herein is a stabilized solution or lyophilized form of SHASEGP 6r a soluble human
hyaluronicasusinatheiermonireEnmsshedats] tia ofntibodicsrminkeancedrsetminactive amount of the
soluble glygQ ﬁg&gjr&f%ﬁg 120 niml, with the addition of lactose, such as 13 mg/ml. Also
provided herein is a formulatfon containing a stabilized solution or lyophilized form of SHASEGP or a
soluble human hyaluronidase domain thereof in EDTA, NaC1 and CaC12 containing an effective

active amd¥tdr ddiRspiitle anjikssisteinn b @snesaiehusing/mathatic preadrisor oPrdBEe, such as 13
mg/ml, anghAlRuERiNBILIrgRISLEEReFMER Bithnandias aes delgsaent. Another formulation provided
herein, either lyophilized or as a stabilized solution, contains an effect amount of SHASEGP or a
soluble human hyaluronidase%jgmain thereof, such_as 1 to 300 Unit?/ml, in EDTA, NaCl and CaC12.

[0383] DodddEoSHLRIC RPN SAL RO AR At ertd® RGBSPHH5E 100% with

the balancer maeeaufiitoasiQesioxs kagiaTeanktdpseparadedupicdral BUrHiNSHAaRdhe
pharmaceutic&l compositigns, can take the form of, for example, tablets or capsules prepared by

conventiorBF R f ImpREEARP SHTRCE,ASFBALS Sr tRaadhalRats (e.g.,
pregelatinigggbataitecataich Ropaimddp Yoralidengeishye rosgiceddseshidaaiivl aredodiRngi{e. 9.,
lactose, microcrystalline cellulose or calcium hydrogen phosphate); lubricants (e.g., magnesium
stearate, tgﬂ%‘@ﬂyﬁﬁﬁgﬂedisintegrants (e.g., potato starch or sodium starch glycolate); or wetting agents
(e.g., sodium lauryl sulphate). The tablets can be coated by methods well known in the art. [0384] The

SHASEGP#i81 4] Sthildaiw podyrloyal isivelasecdooedi intties endyosanl iar saticationtifoasemptable
derivatives can be prepared with cartiers that protect the spluble glycoprotein against rapid elimination
from the bGa SR e T R RO B o R P A B BHE GLinclude other
g_harmace gmﬂg}mrmﬂvﬁmeﬂ@iﬁagm ﬂ:)dmgé?tegeémtb thda&r;sif&hfﬁeﬂmlmgli agtibodiar morle of _the

iseases or medical condlitions, includi ut.not limited to therape n analgesic
agent, an AR TRRHRRON Ha: S dnEe R e R A TR

ent, an antimicrobial agent, an aihoebicid bnocidal
agent, an antidificktitservdgentifactantmoidrati ey efitymplacyosnanipbrehaging as it gatieckdiyressant
agent, and.antiarthritics a%ent an.anti-fungal agent, an antihypertensive agent, antipyretic agent, an
anti-parasite 3‘6’3?1 ,%enlan I rits %Zrﬁ(linceetlgélgr#, Sgﬁ%ﬁgﬁaﬁgﬁ%sgg\ég%té%%aﬁ%staar%égﬁ’i,é%lr? %p‘}é’ha bloc.ker
agent, an anenthetssagéntyhitiidhe bt e ikdor pepti habierjdelxpeptida taetetdnide agent, a
bacteriostat agent, a betadrenergic blocker agent, a calcium channel blocker agent, a cardiovascular

drug agent Ve : t i | @g%p‘(&?g It agent, a
diagnostic ggsefr%p ae ec?rl\cé):lya}% agrgr%, a ypnotl?gg%gg‘g%%ﬁéngé%ﬁé%qé%{% hyperg yc(?é%gc agent, a
muscle reldsentifiefbriheecobis sele bpentaeeshiitige i, vamcopHi aredu cifenn Aigartsyasgiatomimetic
agent, 2 PYGIC GEEAAEEI 9k AP R A RGN AR AROMIHS S8ER) ~ N
energizer agent, a sedative agent, & sympathornirnetic agent, a tranduilizer agent; an urinary agent, a
vaginal agemtpctivattiie kgeags sitstangionelin sHASESR roidal anti-inflammatory agent, an
angiotensin converting enzyme inhibitor agent, a polypeptide, a protein, a nucleic acid, a drug, a

prodrug, a p§aRRICTRO RGNS RAMLE SRR MIEECRIO DRI HRE TRESOM IRAIANSBEAMARYIIES. Itis to

be understood that such combination therapy constitutes a further aspect of the compositions and
methods ofthedesiast yeonscef Faierpisespa ke omdwosi mdn sonoKr oRRmMsBIVIKISTRATION
[03861 Or fRape 'gq}rgéqﬁ.age forms are solid, gel or liquid. The solid dosage forms are tablets,
capsules, granules, and bulk powders. Types of oral tablets include compressed, chewable lozenges
and tablets, which can be enteric-coated, sugarcoated or film-coated. Capsules can be hard or soft

gelatin capstidd ] fraraisdistipse atsavsewtiths LaNLRHhediad bR HBAcEHE RRlEsEA B FEHEANs cent
form with the jeembhatiam.atether ingredients known to those skilled in the art.




[0387] The pharmaceutical compositions containing a SHASEGF or a soluble human hyaluronidase
domain thereof can be in liquid form, for example, solutions, syrups or suspensions, or can be
presented as a drug product for reconstitution with water or other suitable vehicle before use. Such
liguid preparations can be prepared by conventiond means with pharmaceutically acceptable additives
such as suspending agents (e.g., sorbitol syrup, cellulose derivatives or hydrogenated edible fats);
emulsifying agents (e.g., lecithin or acacia); non-aqueous vehicles (e.g., almond oll, oily esters, or
fractionatef) ¥bgjeTélolagoilts) cambigy rssenumiless lfeptidan ethyll onqlespldspangdaskybydrateste’s or sorbic

acid). 97 [Q388] | taj gi %QE;E 0. lations. At QJ 89815 fﬁﬁﬂply capsules
or tablets. %ﬁ@%‘]‘ééﬁ]ﬁzf‘gﬁw‘?ﬁ? u%]s, r(])% est Jﬁ%&%%ﬁ%@?n%oﬁ% anﬁg% tlhrﬂeg?'(t)?lgf(?wing ingredients,
or compouagtsisf a similar nature, a binder; a cliluent; a disintegrating agent; a lubricant; a glidant; a
sweetening agent; and a flavoring agent. [0389] Examples of binders include tracrocrystalline

cellulose, gy épacanihsolisane aluioneatas By dliaas. osialin RO AU AN sterch

paste. Lubricants include talc, starch, magnésium or Calcium stearate, lycopodium and stéaric acid.

Diluents i_nﬁm@ﬁmmﬁhgéw%i%m%@m %@ﬂ#@t%&hﬂ@%@mﬁl@mm phosphate.
Glidants mg#gi%eggéﬁ?ﬁ %%i&%@ RicolgidalsuieRn AgxidR RISEHEARERY agfnisgnclude

crosscarm um starch glycolate, alginic acid, corn starch, potato starch, bentonite,
methylcellulstaimaenpatiniced rosyaseirsaeatimssdy Coingriipadusscrmnidraibprodaatsie, any of the
approved &%Q@Q‘Yﬁéﬁﬁé@&ﬂ%ﬁ%@%ﬁ%e &?@i&_{ﬂ{@ R andaaisringlyplesR and C dyes
suspended on alumin ."hydrate. Sweetening agents’include sucrose, lactose, mannitol and artificial
sweeteningeemsiedauich aesduestarke aadety number of spray dried flavors. Flavoring agents include
natural flavors extracted from plants such as fruits and synthetic blends of compounds which produce

a pleasant gepgAton, suchAsSpRUb patfimitesiaaeppermint and methyl salicylate. Wetting agents
include propylene glycol monostearate, sorbitan monooleate, diethylene glycol monolaurate and

polyoxyethylene la r. Emefic-coatings include fatty acids, fafs, waxes, shellac, ammoniated
Cheline and CATAGHLASEAIES RHTMIAtoEy FH e bR ST G 0 PGS SO

carboxymetipyleeiitl aseurpolyethylenSSUARGRGUDsaatt ol ostnae inie plithblate 46380)] If oral
administration is desired, the SHASEGP ar a soluble human luronidase domain thereof could be
provided in%&%@ﬁ%@ﬁ%ﬂ%&?&%&%mmﬂ%ﬁ r%mﬁrgﬁ?ﬁéwlﬁ%%m%ﬂ?w xample, the
compositiomrcaffdetifo amaiatedfin SRASBEIC gossingtthatwhateba sei tisedagsitytisvitier siomach and
releases the actiye com‘Po%ﬁd in the intestine. The composition can also be formulated in combination
with an ant¥SU % GREY &8 ingredient. [0391] When the dosage unit form is a capsule, it can contain,

in addition to material of the above type, a liquid carrier such as a fatty oil. In addition, dosage unit
forms can §@B328hiaianeétreoesabtitbmerdter AR indoblifyr tban pleysied ifcha tofatieeaiosage unit, for
example, coatings of su ic 3 inistered as a
componen 1 2 A A T
contain, in aolibiort it dectiver dormpdhnsksidsotifostbydhe sweetaningsage it additentain

preservatives, .dyes and.colorings and flayors. | éﬁ%@ uble.h ‘
hyaluronida%nehgié%%slrﬂ glrlélg can a gglgé{g%d%(é%ﬁv%ﬁ%%?ﬁﬁ%c ive r‘gé?eggﬁég b/(/ﬁlllgflwl é@ﬁgﬁmpair the

desired actiame, camieittplataderials that supplement the desired action, such as antacids, 112 bloekers,
and diuretics. The active ingredient is a compound or pharmaceutically acceptable derivative thereof

as describeghhesein. Highel.cARGEALATINS JieiabaHb AR P Eeh R he-8alNG /nredient can be

included.
sHASEGP polypeptide function is reduced or inhibited by sHASEGP polypeptide

antisense nucleic acids, to treat or prevent excessive chondroitinase activity. The

therapeutic or prophylactic use of nucleic acids of at least six nucleotides, generally up to
about 150 nucleotides, that are antisense to a gene or cDNA encoding sHASEGP
polypeptide or a portion thereof is provided. A sHASEGP polypeptide"antisense"nucleic
acid as used herein refers to a nucleic acid capable of hybridizing to a portion of a
sHASEGP polypeptide RNA (generally mRNA) by virtue of some sequence

complementarity, and generally under high stringency conditions. The antisense nucleic




[0393] Pharmaceutically acceptable carriers included in tablets are binders, lubricants, diluents,
disintegrating agents, coloring agents, flavoring agents, and wetting agents. Enteric-coated tablets,
because of the enteric-coating, resist the action of stomach acid and dissolve or disintegrate in the
neutral or alkaline intestines. Sugar-coated tablet§are compressed tablets to which different layers of
pharmaceutically acceptable substances are applied. Film-coated tablets are compressed tablets
which have been coated with a polymer or other suitable coating. Multiple compressed tablets are

compressecidajatets cuanisidyomare thacwieycadioressiondayclegitizofig fiRAFRGmaceutically
acceptable substances previQus entioned.. Coloring agents .can also be used,in the above dosage
forme. FIaUOHREPING TS enTheh ADRNER eI P oA SLUEN ASREP o RLBn e
compresséthivickEeSEepiibteistide dvaring and siekianiipiagenieaecsaspep@ivntaaialfin the
formation af chiqwablitablg)ts and lozenges. [0394] Liquid oral dosage forms include aqueous
solutions, SIS ?fgf} ﬁgi%%?'solutions and/or suspensions reconstituted from non-effervescent
granules and effervescent preparations reconstituted from effervescent granules. Aqueous solutions
include, fofi82dhiphe, s&lixBEGHpelymapside aniisioss mard aitheids ki of atdeast siatareisetitled0395] Elixirs
are clear, seelcned. ygranlsonalicprenaratians, Eharmasenial acepighle sariersqsed in elixirs
include solvents, %eyrupsyare oncentrate aq%nelgus solutions of a sugar, for exampge, Sucrose, and
can contaifilaxpeistider)VEhé antisentsiomlscalbvarphrasensyisteantaryvoiali one fiodidrisfiispersed in the

form of smgl globues. hroghout enolhes lgnid, bhataceUlal accepiable caiers aed i
emulsions’are non-agueous liquids, em S|fy|ng agents and preservatives. SUSpPENSIbNs useé

pharmaceficalbjcatidepsableastispenuitapadrnts andastdSSrmatieesdeh dineadiuticalyotidesptable
substances usedig ot afelvesceptranulss. Lo e ssanstiutediniaa laud orah dosage form,
include diluents; swéeteners and wetting agents. Pharmaceutically acceptable substances used in
effervescesingiarsitesded bedaddastianéetlibealigui cealtde s age Hommdifttdde thegsusic acids and a
source of Ca&?@ dide, %Ei?,ﬁ? o8 Qfe O%E}ﬁo%%e E:'fe% Saseddnil of the gbovedosage forms.
[03961 SoNenginekide é’lly IN,*sorbitol, eﬁwy alcoholancrsyrup. Examples of preservatives include
glycerin, matpsiding prams pachbe pepideo i agehts dabilitetienraasp@ndeatestind.celkamples of
non-aqueous liguids utilized in emulsions.inglude mineyal oil.an ftans 0] s of
emulsifyingm %ne%ﬁ% ?n%ﬁ?oségtjei;’ae n%r,l eéa%i%{"t%&%%ﬁ%%&ﬁh%ﬁi%ﬁd% guﬁgg%a%%s&:@(% a?é
polyoxyethiensise thishnFren bt adea& Sspedfit gldg 6AtsG62 (I8 B HOM Bebvbioatyonatlayicellulose,
pectin, tragagagiodi ,“@ﬁ%@ﬁ%%%{t?e'r'.‘i$,”{%é%j'89&é%%t%%e?lﬁﬁgrﬁ%%%e%ﬁﬁéﬁ"”9 agents
include sucrose, syrups; glycerin and artificial 'sweetening agents such as saccfiarin. Wetting agents
include propwidicetigly ®d.MODEIE812E, sbilban Aqpidiie 8988 ikifyldrmtgiyenigpemdlaurate and
polyoxyetlaylene laury =a:[2er. Organic, additi 'nghléde citr',cé?ﬁq tar) id. Sources.of 'carbon
dioxide incliide &8 bicar S'r%gteg}a(?ri] gIégtf)'d\lguelr(sﬁIl car %)(?‘luéctsef.g' oIor?tr?é Q;%%@ ?ﬁcu? ecgﬁst)l/ngf the
approved cegtifis dsamter. s6hab[BhEAnaRdsCSd§89;548d HB&Yres thereof. Flavoring agents include natural
flavors extracted from plants such fruits, and synthetic blends of compounds that produce a pleasant

taste sensaions (O FRUBPIAHRSAGR, BHLINE SOMIORR! SUSRENSIANBIgb SXATRIREIOPyee

carbonate, vegetable oils or triglycérides, is encapsulated in a gelatin capsule. Such solutioris, and the

preparatiorfymerbpicirsataianiaicpdbs @rgﬁéﬂb%@nﬁlw Serapieon MbgLAc3 2Bsperd; Ban09,239; and
4’410’545'5%9'&5@ Al ﬁﬁ%t@&g%&cé%ﬁﬁms’ Il dRabaivieae glygg!. can be

I
. N 3, e . .
diluted with ICient quantity of a pharmaceutically acceptable liquid carrier, e.g., water, to be easily

measured fbetemidistrativman J64080H] poizpapiidel Hrpligunstaviidogndraifodifigdabmsycan be
d by dissalvi ' ing t umag.hyal id d in th f
prepare é%ﬁo%\gﬂgﬁggﬂﬁﬁﬁgs&%% Q&%ﬁ@fpg}’i@g& uble yaluronidase domain thereo

in vegetabl S, glycols, triglycerides, propylen ol'esters (e.g., propylene carbonate) and other
such carriers, and encagsulating these solutions or suspensions in hard or soft gelatin capsule shells.

Other usefdPRAGhTaa6 (GH@hmsptida Fatgsnaa o massatidesan include at least one
modified base moiety which is selected from the group including, but not limited to 5-

-

fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xanthine, 4-
‘acetyleytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl-2-
thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-

galactosylqueosine, inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine,




Re 28,819 and 4,358,603. [0399] Formulations suitable for buccal (sublingual) administration include,
for example, lozenges containing the SHASEGP or a soluble human hyaluroiaidase domain thereof in
a flavored base, usually sucrose and acacia or tragacanth; and pastilles containing the compound in
an inert base such as gelatin and glycerin or sucrogg and acacia. [0400] In all embodiments, tablets
and capsules formulations can be coated as known by those of skill in the art in order to modify or
sustain dissolution of the active ingredient. Thus, for example, they can be coated with a conventional

enterically gigasHpig, foalge SUARATIRESINS ARSI MaxGR AR aaligrsacette phthalate. [0401]

2.Injectab|e’s, Solutions and Emulsions [0402] Parenteral administration of the SHASEGP or a soluble

human hyaReBiiexssiar MRS -BEHbiamrRRg aceeatrmnpiRchshrashet-subcutaneously,
intramusculasly o iRt AuRRAYALY B A5 GBS DIARR NS diRR!2Rlgs 6an be prepared in

conventional formis, either as liquid solutions or suspensions; solid forms suitable for solution or

suspensiofihrguierpen B il of-methoxisiaes, Sunebrthiecfcivepsrscnsladraimple, water,
saline, dexigsg. SllygRrAkar RINRRkiL AR, ibdasindathe pharmaceuticel cmpositions to be

administered can also contain minor amounts of nontoxic auxiliary substances such as wetting or
emulsifyindEdents-thiowasidhifiayed, Siaumzacs, Someiveiiaresits Saprbeasse agith agents, such
as, for exappigysodium.Aseils. somilan Mendatals: Siehanalaming glgals.and £yclodextrins.
implantation of a slow-release or sustained-telease system, such that a constant level of dosage is
maintainedcesbexpp ) SraidAl8) v 7aml 296 ylismisemsinemplated herein. The percentage of the
SHASEGP or a soluble human hyaluronidase domain thereof contained 101 in such parenteral

compositiongierflepensiart eArbeLSRACHIE dELERIIeHRE ARG as1the: 65@‘6%&?1@2?5&3&9 pound and
the needs of the subject. [0403] Parentera] administration of the compositions includes intravenous,

subcutane St dske s Toen e PRt Rda L wraphlstbiktecr I Roste A BORHRRIBESN include
sterile SO'%&gHﬁd@;ﬁM%ﬁmﬁ’&m SigiRdlesHauie RIQUCH 1aeBrRIvephdizstbReyders, ready to

be combined with a solvent or sterile solution just prior. to use, including hypodermic tablets, sterile

suspensiorferkbeReretrsiedErm s onRsRiorR g IR RRERSdkHOAtS - Fe combined with a vehicle just
prior 10 usepARehakHIRI SHMISIAN 8- phbSpBEIHARSCA M SIHARKAAHBRLS: AR BeMeRatOARA] If

administered intravenously, suitable carriers include physiological saline or phosphate buffered saline
(PBS), and4bYhibREPESHIEH s adsHms HALOs SRAIME s 88kNts, such as glucose, polyethylene

glycol, and polypropylene glycol and mixtures thereof. 104051 Pharmaceutically acceptable carriers
used in pariBesaITHephgatiatisdtidiice bguacsiveircie sligonadestalss Aehicdasnamniimicrobial agents,

isotonic agents, buffers, antioxidants, local anestheti uspending and dispersi ents, emulsifying
agents, sorq I RRHE PN SO o S GEHER B B T RO RIAIY SVAtnoss,

which the strands run parallel to each other (Gautier et al., Nucl. Acids Res. 15: 6625-6641

(1987)).

[0329] The oligonucleotide can be conjugated to another molecule, such as, but are not
limited to, a peptide; hybridization triggered cross-linking agent, transport agent or a
hybridization-triggered cleavage agent. The oligoﬁucleotides can be synthesized by
standard methods known in the art, e.g. by use of an automated DNA synthesizer (such as
are commercially available from Biosearch, Applied Biosystems, etc.). As examples,
phosphorothioate oligonucleotides can be synthesized by the method of Stein et al., Nucl.
Acids Res. 16: 3209 (1988)), methylphosphonate oligonucleotides can be prepared by use
of controlled pore glass polymer supports (Sarin et al., Proc. Natl. Acad. Sci. USA 85:
7448-7451 (1988)), etc. In a specific embodiment, the SHASEGP polypeptide antisense
oligonucleotide includes catalytic RNA or a ribozyme (see, e.g., PCT International
Publication WO 90/11364, published October 4,1990; Sarver et al., Science 247: 1222-
1225 (1990)). In another embodiment, the oligonucleotide is a 2'-0- methylribonucleotide




[0406] Examples of agueous vehicles include Sodium Chloride Injection, Ringers Injection, Isotonic
Dextrose Injection, Sterile Water Injection, Dextrose and Lactated Ringers Injection. Nonaqueous
parenteral vehicles include fixed oils of vegetable origin, cottonseed oil, corn oil, sesame oil and
peanut oil, Antimicrobial agents in bacteriostatic of7fungistatic concentrations must be added to
parenteral preparations packaged in multiple -dose containers which include phenols or
cresols,mercurials, benzyl alcohol, chlorobutanol, methyl and propyl p-hydroxybenzoic acid esters,
thiomersa{Jingnzed sbnivoolcAloidd & end hes12dt6arRIM I icles teatanic RIEALDNelugalsadium chloride
and dextrqgse. Buffers_include d,ci . Antioxidants include sodium bisulfate. Local
anesthetiéf?‘i’llil&ﬁaép cé%%ﬁ%ﬁﬁ%ﬁgb §ﬁés%%e5§‘ding and dispersing agents include sodium
carboxymethylcelluose, hydroxypropyl methylcellulose and polyvinylpyrrolidone. Emulsifying agents
include RJBAINDaAtkBOa{FAE Eid(0)igGndedidcseqursienby-crahddd Ry A désR Niheteh ins includes
EDTA. Phﬁg ceutical carriers also include ethyl alcohol, polyethylene glycol and propylene glycol for
water miscible Vehicles and sodium hydroxide, hydrochloric acid, citric acid or lactic acid for pH
adjustment. [0407] The concentration of the pharmaceutically active compound is adj ed so that an

injection pl8¥ddddmancdltertivbvarcmbadimprodureHiS Bedipuyphntidaaotisaisetfasietasidiact dose
d d i it i ' I in the art. [0408] Th
epenas 0&}5&1&%&%&@%@%@&2@&%98@&&&8& W%ﬁg@g&\%&@owm in the art. [0408] The

unit-dose parenteral preparations‘are packaged in an a or a syringe with a needle. All
preparations for parenteral administration must be sterile, as is known and practiced in the art. [0409]

llustrative N33 RenSHremie i erier Ran e 5 Sradis v asiddhatdb istakeasmarmmerhn active
compoundhisiai ffgel IMRdGcairdminisHasOthe AR TIFBRRBEHNR IRt SRt I;AGUROUS Or oily

solution or suspension containing an active material injected as necessary to produce the desired

pharmacoitar et RiSA o isfor tastes Wraldeasyinin 3spenrapeceging the sdiiiSation. Typically
a therape%%gg}xﬁi&@%m}%ﬂﬁé‘a@mﬂ I8éRH A%eORIAAA- GRRFEIAIAR OF Bkleast about 0.1% wiw

up to about w/w or more, preferably more than 1% wiw of the active compound to the treated

tissue(s). PHECHRIRANAGYdatesRIst s Jang atihcamdpemacshribie Aiades e dasisgsinain
thereof, capmbg agipiiigHRd AhWRCRni-RARPByIMdaMiNa DRSNS SRAIRIIRR SIS

administered at intervals of time. It is understood that the precise dosage and duration of treatment is

a function 8t the aitsHemner Estdlasand carrb euehsinimea inghrcaihy ussth ek aeniasadeting protocols
or by extrapglaiondteihimh henatiRitae shdRtasit i iake apiart dabsansemiaiinnsiand dosage

values can also vary with the age of the individual treated. It isto be further understood that for any
particular RMjRDEPR aFHsenss R AcgrisizysHY I eoijisaest &y dhainrete eebamguBIHEmdividual
need and the-prafgssienal jedgnetaiiiaRersem A HBIRIBING: CoastRans L the,AdAvRIstration of

the formulations, and that the concentration ranges set forth herein are 103 exergglarg only and are
am

not intendBBieHR R isdrisc fRe DY fkcarky RERmeRnAERS B ernoist and on,

Nature 290: 304-310 (1981), the promoter contained in the 3' long terminal repeat of Rous
sarcoma virus (Yamamoto et al., Ce//22: 787-797 (1980), the herpes thymidine kinase
promoter (Wagner et al., Proc. Natl. Acad. Sci. USA 78: 1441-1445 (1981), the regulatory
sequences of the metallothionein gene (Brinster et al., Nature 296: 39-42 (1982), etc.

[6333] The antisense nucleic acids include sequence complementary to at least a portion
of an RNA transcript of a sSHASEGP polypeptide gene, including a human sHASEGP
polypeptide gene. Absolute complementarity is not required. The amount of SHASEGP
polypeptide antisense nucleic acid that is effective in the treatment or prevention of
neoplastic disease depends on the nature of the disease, and can be determined empirically

by standard clinical techniques.

[0334] Where possible, it is desirable to determine the antisense cytotoxicity in cells in

vitro, and then in useful animal model systems prior to testing and use in humans.




[0411] The compounds provided herein can be formulated for parenteral administration by injection,
e.g., by bolus injection or continuous infusion. Formulations for injection can be presented in unit
dosage form, e.g., in ampoules or in multi-dose containers, with an added preservative. The
compositions can be suspensions, solutions or enggjsions in oily or aqueous vehicles, and can contain
formulatory agents such as suspending, stabilizing and/or dispersing agents. Alternatively, the active
ingredient can be in powder form for reconstitution with a suitable vehicle, e.g., sterile pyrogen-free

water or ofigsssPivants: heeresre IEARExAmRIen R oRitad) sse R arepaiRnteral fooupyations

containing an effective amount of SHASEGP or a soluble human hﬁ?luronidase domain thereof, such

as 500 to SaprobietluAtadis d-dtaidhi? eSSt b SRRIBHAL IIrBRit oo P9t Yhh8ERd can be
SUSW”*%&@M‘%@HF@Q@E@.@WNM@ hedenvatized o Rrpduasa sriseluble active
r

product or t0f uce a prodrug. The form of the resulting mixture depends upon_a number of factors,

including tHESitBHYe EEmMBRIBSET 4o BFRTERAHBH i B Methnadotsiring fedhelected

can-ier or yeRiGlRN A6 HBGHUScARe R HAlRR 8 SHEIGIRRE faf.amalioraling thesSHRREME: of the
condition and can be empirically determined. [0413}5i31&]r_y0phlllzed Powders [0414 Als%prowded
herein are Héptse AHbHHRIESHREING G SE6 Pt do(dBREhN I RY hﬁ%%'% #Bmain

thereof, whipibonm:be eGeRsisees iR ASURIRT AR PE SRIERRS 1S MHdsians, andaihel mixtures.

These formulations can also be reconstituted and formulated as solids or gels. [0415] The sterile,
lyophilized3 ool iN#rEp&ed SnfisssvityH Lolussb g0 ShemdaRipakemidudd b4 Solution
containing ghtheFeR 91059 khin umandydsonidasadrreain. hemsNad-susabsolvent, The

solvent can contain an excipient that improves the stability or othe‘%ﬁharmacolo ical component of the

powder or F&€oFaHOte §la (BP0 Jre Bl Aomdiepirii patcigHisNatire 48%86%860nclude, but
are not limitag, g, e xrqseo Spehiteh FiHGIQSe 1881508 TR ol -8 Y561y 10iHGRSa: SUgGASE, lactose or

other 104 suitable agent. The solvent can also contain a buffer, such as citrate, sodium or potassium
phosphate 4% thésragionsl Rl applisatiorideeWPsRIAAME brcapatignabi(: Tasenlication AloH.

Subseque%&gﬁgi@fgﬂon of the solution followed by lyophilization under standard conditions known
to those of skill in the art provides the lyophilized formulation. Generally, the solution resulting from the
sterile filtration is apportioned 'Qé)o vials fo hilization. Each vial can contRin a single dosage, such

as 10-1000 93 BrASPEoFREEORN OIS RSP oSS 0 h&%fophilized
powder is prgpadeahin Bissehvighelaxinese rasititilel vBstetane: RaiRisY epikoniitol Blyeesiss @lacose,

sucrose, lactose or other sujtahle agent, about 1-20%, in a suitable buffer, such as ¢itrate, sodium or
potassium HrFo%ﬁH’&BS-&yo*’tﬁ%F%%ﬂgBﬁ?@Wﬁ86\%’1‘?8%??0&@’6?%&%3% SERBBE %WﬁPpH. Then, a

selected sajkamailARniof exdsppientheBbuliwncsdihghtbie SHTXSE RR Adhtidtchigbe afdbecsalt per
10-100 grns of the buffer, solutign, typically about 1 gin/30 gms), is added to the resulting mixture
above roon\‘%\%gﬁfﬁ?@%dﬁmm about 30-35C, and stirred until it dissolves. The resulting mixture
is diluted by adding more buffer, to decrease the resulting concentration of the salt by about 10-50%,
typically ab§a3r5-RbgansTinelnds atilvgstmkiune2is (ste2il¢ filtdeot des tiled ted soleetive\(epariquidtes and to

e S o SR BP0
can be transformed directly (i.e., in vitro or in vivo) into cells; larger RNAi dsRNA
molecules are generally introduced using vectors that encode them. dsRNA molecules are
at least about 21 bp long or longer, such as 50, 100, 150, 200 and longer. Methods,
reagents and protocols for introducing nucleic acid molecules into cells in vitro and in

vivo are known to those of skill in the art.

[0338] 3. Gene Therapy in an exemplary embodiment, nucleic acids that include a
sequence of nucleotides encoding a sSHASEGP polypeptide or functional domains or
derivative thereof, are administered to promote SHASEGP polypeptide function, by way of
gene therapy. Gene therapy refers to therapy performed by the administration of a nucleic

acid to a subject. In this embodiment, the nucleic acid produces its encoded protein that




[0417] Reconstitution of this lyophilized powder with water for injection provides a formulation for use
in parenteral administration. For reconstitution, a therapeutically effective amount of the lyophilized
powder containing a SHASEGP or a soluble human hyaluronidase domain thereof is added per
milliliter of sterile water or other suitable carrier. TRé precise amount depends upon the selected
compound and can be empirically determined by methods known to those of skill in the art. 104181
4. Topical administration [0419] Topical mixtures are prepared as described for the local and systemic
administratiediaftbe tesupingineffeccbyandrctimp iHIAS PSR pehgiopt dnfinisiinis Antheflike and are

incturcs, PRREE R A OB AR Ets 0 BB UL e wCT MU patcs o any

coluble huan fyalironidase dumart e Eeo! o Shekmace fcally accentatie defyofes terect can
e uroni . [ uticall) ivati

EZ ?ormulﬁ%& 858}%?%1 R?WS%%% g%%#?%@é%c@@ﬁ%@trﬁ?ﬁ%ﬁﬁ%f@?ﬁ%e%E @%g atent Nos.

4,044,126 24dA4r209 aid A Ad36¢h 2280 Ve Bilesttsihecae 19debd fofl dediy erpafECetervist assful for

treatmentﬁgaﬁggﬁtog diseases, partjcularly asthma). These formulations for. administration to the
respirator beSh a8 S PUBRSHLON Y SRR BICHLES Ricrofme powder

for insufflagionsalgre elyiresadesnatangvitiviei mad wariepsy el asdasiasir vaiehtacase, the
particles of the formulagion will typically have diameters of less than 50 microns, such as less than 10
microns [O?ﬁisﬁﬁi%%%t%%wgﬂag%&w% éﬁ’%%ﬁt‘?ﬁiﬁg‘fﬂ?rﬁ%grﬂ@?@iwgﬁﬁfﬂ@ elivered in
the form otaimblerass EppaytividasiahondiioniqueRbhize griaskeosmmbulizReddtththe use of a
suitable propel including, put not limited t% dichlorodifluorom tg%ne frichlorofluoromethane,

dichlorotetf TR RENE B FOUTB S TR SRl DR NG 6 S HR A 7 EAREHOH Y Bre&urized
aerosol, theptiesalls tisibeaphefiictarmiibet byricalidingbadiateatie dedivs atoeteieshrmount.

Capsules and cartrjdges of, e. atin, for use in an inhaler or insufflator can be formulated
containing%%&ép%;ﬁﬁﬁg 8&?’8%@%" Fgmra&éjéé‘%ﬁwra Fé‘a‘gse or starch.
[0422] Theseguspasitienidrdbyesgivittdipriacet avioslicahanrlicalivmikick aséertarical
application, to the skin anﬂq mucous . memhranes, such as?jrn the eye, in %g ff%g ofG%els, creams, and
Jtions and S ERIERROHYS TR e PR ERS T th FHEFESHRaP S RELAGH O s
administratigeléscereRpiriesh DR tiahked cPiva| Matlveryadngcal $05ferzadsnssenng dgdhe eyes or
mucosa, orfor inhalatiqn thergpjes, Na igns of the active compound alone or in combination
with other Ma%é%?ﬁﬁwrﬁ%gpt %#éggéfﬁgéﬁs can also be administered. 10423] For example,
foinmiations suitable for topical application to the skin or to the eye generally are formulated as an
ointment, ci€3a®], tioverpadithegaickrayidimto sgaimitothrCar ridhsitlatatam vehichethsachede vaseline,
lanoline, p%'Xt‘%éHé’ {(se %&'M%?J%p%‘s'%& Qg I’c%’e%ggleic acid or nucleic acid-carrying vector, or indirect,

in which case, cells are first transformed with the nucleic acid in vitro, then transplanted

into the patient. These two approaches are known, respectively, as in vivo or ex vivo gene

therapy.

[0340] In a specific embodiment, the nucleic acid is directly administered in vivo, where it
is expressed to produce the encoded product. This can be accomplished by any of
numerous methods known in the art, e.g., by constructing it as part of an appropriate
nucleic acid expression vector and administering it so that it becomes intracellular, e.g., by
infection using a defective or attenuated retroviral or other viral vector (see U, S. Patent
No. 4,980,286), or by direct injection of naked DNA, or by use of microparticle
bombardment (e.g., a gene gun; Biolistic, Dupont), or coating with lipids or cell- surface
receptors or transfecting agents, encapsulation in liposomes, microparticies, or
microcapsules, or by administering it in linkage to a peptide which is known to enter the

nucleus, by administering it in linkage to a ligand subject to receptor-mediated endocytosis




106 combinations of two or more thereof. The topical formulations can further advantageously contain
0.05 to 15 percent by weight of thickeners, including, but not limited to, hydroxypropylmethylcellulose,
methylcellulose, polyvinylpyrrolidone, polyvinyl alcohol, poly (alkylene glycols), poly/hydroxyallicyl,
(meth) acrylates or poly (meth) acrylamides. A topigal formulation is often applied by instillation or as
an ointment into the conjunctival sac. It also can be used for irrigation or lubrication of the eye, facial
sinuses, and external auditory meatus. The topical formulations in the liquid state can be also present

in a hydrophilic threg-dimeRrsi lymer IX IRt rR,. gontact lens, and the like from
which the Z%?R/ee"%gf&bloar?gn s{%?gég(%a@é%ﬁ 1 cah[iaﬁ%tg%ig%r;@g}gjaﬁh@}ﬁlecgﬁéﬁg?egy% gﬁg‘r%ber and
other places|Fypexsregia;abhpviteckiegdire ecfdons)latiodnfendtiteaembad msengfterndkioelastic

injecting containing a stabilized solution 0{1 n_eftect) mowint ofa SHASEGP or a soluble human
ryalorond AR ST e o e S M R S AR S B 150 0 156,000
Units/mg o ,mlawmgiheaiu 8 A8V st particularly
its/ i e o dostivitss, iallawimgtheatuctedc soicht: 1o I5ofoaRd [iepedeatialLtion icularl
those intended, for o ht?almi ed as,0.01%, - 109% isotoni¢ salutiops, about 5-7, with appropriate s
104251 5. COMUR PR S RS SR G e haR ey Ot sPIL hea i AR Eron, sucr

as topical appliestion, tyansgheimgal peitfieseaaptbrastal agmiPiSirBtiblication WOAWEG ated herein.
[0427] For ex le,. ical do: r r yectal administrati re.rectal suppositories,
capsules a§8 ?glbgﬁgﬁgég%wg gf@&mglgg%é%g&%er@%%n L%Iétg ggegi% ﬁ&e?g'r? Iégﬁ@@’odies for
insertion inW he2R00i6G daaidhielvonisafie) Hoqdmdsisme mt) e/ @ RuSHig ddeted fabye

pharmacolqgi herapeutjc ive ingredient Phar ically acceptable substances utilized
in rectal su%%gg%r?és{aérg %a%fgs%ufésv%%}l%@glgéﬁeé%%ﬁ%%% ?ggg %%éﬁr &?ﬁ?ﬁ%ﬁ% &g% of bases
include cocmaclidtesiftbaobeanteodiiyed iyterinlgieyrendairnonmxafpo witkye tiudecs] @ycalfand
appropriate mixtures 08f n&ono-, di- and tri cet{ide tufat%glrggdsf Co inaliiF%nIz (ﬁf t%%syarious bases
can be usea?{ﬁfﬁ%ﬁji?g’t I f)slg%ogg?ﬁ%ﬁ?ﬁa pofﬁ’t SP s@époegi I %Efﬁ% e é Fafid>%o7 wax.
Rectal sup{idSA®BERLe3D-823 Srgi98 e iZitter dyathdNaomyBé3s485mMaNAA8N) Y molding. The typical
weight of a rectal suppository is about 2 to 3 gm. [0428] Tablets and capsules for rectal administration

are manufagiuigsl oI, SAmE AAEag SHFalACaRP G R RIAPEEINS o lgegie methods

as for formulatio administration.
nucleic acid is used. For example, a retroviral vector can be used (see Miller et al., Meth.

Enzymol. 217: 581-599 (1993)). These retroviral vectors have been modified to delete
retroviral sequences that are not necessary for packaging of the viral genome and
integration into host cell DNA. The sHASEGP polypeptide nucleic acid to be used in gene
therapy is cloned into the vector, which facilitateé delivery of the gene into a patient. More
detail about retroviral vectors can be found in Boesen et al., Biotherapy 6: 291-302 (1994),
which describes the use of a retroviral vector to deliver the mdr]l gene to hematopoietic

stem cells in order to make the stem cells more resistant to chemotherapy.

[0342] Other references illustrating the use of retroviral vectors in gene therapy are:
Clowes et al., J. Clin. Invest. 93: 644-651 (1994); Kiem et al., Blood 83: 1467-1473
(1994); Salmons and Gunzberg, Human Gene Therapy 4: 129-141 (1993}); and Grossman
and Wilson, Curr. Opin. In Genetics And Devel. 3: 110-114 (1993).

[0343] Adenoviruses are other viral vectors that can be used in gene therapy.
Adenoviruses are especially attractive vehicles for delivering genes to respiratory
epithelia. Adenoviruses naturally infect respiratory epithelia where they cause a mild
disease. Other targets for adenovirus-based delivery systems are liver, the central nervous |

system, endothelial cells, and muscle. Adenoviruses have the advantage of being capable




[0429] Formulations suitable for transdermal administration can be presented as discrete 'patches
adapted to remain in intimate contact with the epidermis of the recipient for a prolonged period of time.
Such patches suitably contain the active compound as an optionally buffered aqueous solution of, for
example, 0.1 to 0.2 M concentration with respect tgsthe active compound. Formulations suitable for
transdermal administration can also be delivered by iontophoresis (see e.g., Pharmaceutical Research
3 (6): 318 (1986)) and typically take the form of an optionally buffered aqueous solution of the active

compoundefiQFaQinbheR RN %Ii@%%ﬁ%mﬂ%hm mHeRadRKfAnalled release
means and/or delivery devices (see e.g., in U.S. Patent Nos. 3,536,809; 3,598,123; 3,630,200;

3,845, 7702wt 3 98969 (14983 presni somsT00 Lrdawyays-5a550 SUK, bu7mERANG, 120,548;
5,354,566t al., Human Gene Therapy 5: 3-10 (1994) demonstrated the use of adenovirus vectors to
transfer genes to the respiratory epithelia of rhesus monkeys. Other instances of the use of
adenoviruses in gene therapy can be found in Rosenfeld et al., Science 252: 431-434
(1991); Rosenfeld et al., Cell 68: 143-155 (1992); and Mastrangeli et al., J. Clin. Invest.
91:225-234 (1993).

[0344] Adeno-associated virus (AAV) has also been proposed for use in gene therapy -
(Walsh et al., Proc. Soc. Exp. Biol. Med. 204: 289-300 (1993).

[6345] Another approach to gene therapy involves transferring a gene to cells in tissue
culture by such methods as electroporation, lipofection, calcium phosphate mediated
transfection, or viral infection. Usually, the method of transfer includes the transfer of a
selectable marker to the cells. The cells are then placed under selection to isolate those

cells that have taken up and are expressing the transferred gene. Those cells are then

delivered to a patient.

[0346] In this embodiment, the nucleic acid is introduced into a cell prior to
administration in vivo of the resulting recombinant cell. Such introduction can be carried
out by any method known in the art, including but not limited to transfection,
electroporation, microinjection, infection with a viral or bacteriophage vector containing
the nucleic acid sequences, cell fusion, chromosome-mediated gene transfer, microcell-
mediated gene transfer, spheroplast fusion, etc. Numerous techniques are known in the art
for the introduction of foreign genes into cells (see e.g., Loeffler and Behr, Meth.
Enzymol. 217: 599-618 (1993); Cohen et al., Meth. Enzymol. 217: 618-644 (1993); Cline,
Pharmac. Ther, 29: 69-92 (1985)) and can be used, provided that the necessary
developmental and physiological functions of the recipient cells are not disrupted. The
technique should provide for the stable transfer of the mucleic acid to the cell, so that the
nucleic acid is expressible by the cell and generally heritable and expressible by its cell

progeny.




5,591,767, 5,639,476; 5,674,533 and 5,733,566). The active compounds or pharmaceutically
acceptable derivatives can be prepared with carriers that protect the compound against rapid
elimination from the body, such as tim release formulations or coatings. [0431] In one embodiment of
the compositions and methods provided herein, thg therapeutic agent is administered locally in a slow
release delivery vehicle, for example, encapsulated in a colloidal dispersion system or in polymer
stabilized crystals. Useful colloidal dispersion systems include nanocapsules, inicrospheres, beads,

and lipid-bagessysiersinelding-BlaRIE GRYISIRISFBICR)S S Ruxe6y Yintlies.aag fposomes.
For example, thé colloidal diSpersion system can be a liposome or microsphere. Liposomes are

artificial mepeiraria tb@smei@ma@t_ahe)@immaéﬁiﬂp@lia&a@léss@ra'@m@ﬁgdyemwwﬁmm&tém or
implanted. éﬁ%&%ﬁ%@&ﬁé&f%&@&%ﬁﬂ%ﬁ@éﬂ%ﬁ% HQ&QWM%%H@&&&i&ﬁPatem

No., 5,631,018, which are incorporated herein by refere nits 108 entirety. Other examples of slow

release de|R@gm1énm@§mQﬁ @é@@dmtnmmtmwm@gmm&)mbg,om, 292), dendritic
polymer co égﬂxﬂﬂ{&ér&f it NO TR kBB hrd SaHiVERRICH AL RO SRNIGT s 0%% desired
r)'De . One type of

(Depofoam potech, San Diego, CA) (U. S. Patent Nos. 5,723,147 and 5,766,
micispheresf&sitapitictsseate.agiow Rt gathbe alstaumiinegeniotersicbatliindbsaert (e.g., into subdermal
tissue) is poly(D,L)lactide microspheres, as described in D. Fletcher, Anesth, Analg. 84:90-94, (1997).

For examplgyaalerelfRsHRIMHAIAR CRMRIRINGL AR RIIREHY S A PRRL&f SHARERE.pFa soluble

human hyaluronidase domain thereof, such as 1 to 5000 Units/ml, can be employed for various uses

or to treat VEKSTPBATI SRS RIAHAPIB GEM SYnfmRd insledr vt aecranintimiterh o apithedistment of
spinal cord dgiiesa A4A) Resebinibipagierls 6B AATIENES kA LSRN ljsion of the
i

active agent as ascertained by plasma levels. It should be noted that the at ng physician would

know how t3 &k asTHERBE eyt dymrEacine o IH0sY itiePagsraBhasre BRSSPI e to toxicity, or bone
marrow, 'iV%B%&%ﬂ@X@%%K&‘&?H%%’%&%%SE%r%{%'l@éﬁgoﬁ‘%géﬁﬁdé’%m,%ﬁam&ﬂémw o and

when to adjust treatm’e_nt o higher levels if the clinical response is not adequate (Erecluding toxic side
effects).  hematopoietic stem or progenitor cells, e.g., such as stem cells obtained from bone

marrow, umbilical cord blood, peripheral blood, fetal liver, and other sources thereof.

{0349] For example, a cell used for gene therapy is autologous to the patient. In an
embodiment in which recombinant cells are used in gene therapy, a sHASEGP
polypeptide nucleic acid is introduced into the cells such that it is expressible by the cells
or their progeny, and the recombinant cells are then administered in vivo for therapeutic
effect. In a specific embodiment, stem or progenitor cells are used. Any stem and/or
progenitor cells that can be isolated and maintained in vitro can potentially be used in

accordance with this embodiment.

[0350] Such stem cells include but are not limited to hematopoietic stem cells (HSC),
stem cells of epithelial tissues such as the skin and the lining of the gut, embryonic heart
muscle cells, liver stem cells (PCT Publication WO 94/08598, dated April 28,1994), and
neural stem cells (Stemple and Anderson, Cell 71: 973-985 (1992)).

[0351] Epithelial stem cells (ESC) or keratinocytes can be obtained from tissues such as
the skin and the lining of the gut by known procedures (Rheinwald, Meth. Cell Bio. 21A:
229 (1980)). In stratified epithelial tissue such as the skin, renewal occurs by mitosis of
stem cells within the germinal layer, the layer closest to the basal lamina. Stem cells

within the lining of the gut provide for a rapid renewal rate of this tissue. ESC or




[0433] The efficacy and/or toxicity of the SHASEGP polypeptide and/or its inhibitor (s), alone or in
combination with other agents, such as therapeutically effective agents, also can be assessed by the
methods 'mown in the art (see, e.g., 0 & Apos; Reilly, Investigational New Drugs 15: 5-13 (1997)),
[0434] 6,Articles of manufacture [0435] The SHASEGP polypeptides or soluble human hyaluronidase
domains thereof or compositions containing any of the preceding agents can be packaged as articles
of manufacture containing packaging material, a compound or suitable derivative thereof provided

herein, Wﬁiﬁi’aﬁﬁx@_é}%@%@t&‘ﬁ‘i&&%‘iﬁ%ﬂ& o Qﬁ%ﬁﬁg%?wiﬁ{%‘i%‘a%%'&p&% Reteip vg\%'ﬁl{” the

packaging material, and a label that indicates that the compound or a suitable derivative thereof is for

treating th@@i@é@%&%@b@%ﬁ@&ﬁ@%ﬁ&l&&ﬁe?@ﬁ? iﬁ%@h?%))egﬁf@&%ﬁaﬂ?ﬁﬂﬂﬁd@m disorders
for which g fesapy 651:"‘7@'1"(‘@9@)).]I.@ﬂllia%é]a@ﬁr@{)@&,ﬂ%?farﬂﬁﬂbﬂ%ﬂféﬁn_g&er@g sigcontain

packaging materials. Packaging materials for use in packaging pharmaceutical products are well
known to @fORRSOYEREF igrafidenetisde (@5, impdiateneAtuges, atErsi admscHR2HE58 A Mio51083,352).
ExamP'esﬁ&@&%@]ﬁﬁﬁ@&ﬁlﬁ?&&?&i&ﬁl&ﬂ%iﬁéﬁﬁbﬁ?de’ but are not limited to, blister packs, bottles,
tubes, inhalers, pumps, bags, vials, containers, syringes, bottles, and any packaging material suitable
for a selected formulation and intended mode of administration and treatment. A wide array of

formulatioF3SRINY ith A7spinh &2 eRptavisHSiHeRs S HRE hamsiteskaisyrwhiphpeavidssdrs variety
treatmentqﬁgqmw@';ﬂg%%?% G faMdRGITISHIG iFa1Rd RaPuReliatey Mfscontributor to the
i

symptoms or cause. £04 ts containing the compositions and/or the combinations with instructions

for adminiSFDRSERRRRcEFhRiaRIRODYBbIGR i ramba A Rplishedrindndsdaibaimatinn ardyringe,
typically pagkpger-iRmteritedormifordtiestipadbmeanwp S A8 LR RAGkagea-AcAe! BRd.-

Instructions are optionally included for administration of the active agent by a clinician or by the
patient. FAI@LEnMsI0) shswsref mesuipudaasieblimsahinpeatemdi Yo RIFtares b hean B8 effective
amount of SABELS 6:UeAcpeBle human hyaluronidase domain thereof, such as 1 to 5000 Units of the
soluble glycoprotein, in a 5to 50 n1 volume, optionally containing a second syringe containing a
viscoelasti¢, Also provided herein is a kit containing a small volume syringe containing an effective
amount of @ﬁ;\ '6‘?%%%%‘5@ SRRTRYIARS gs‘glf}o"hﬂﬁﬂhﬁﬁi? S¥PELRITEE 1 to 500 Units of the
soluble glyeapspigittiandarthampatticnammptiphacesidRel Ve D gaesent: spitddmandrug, a small
molecule, %ﬁéote# or a nucleic %Tid. [ 4%? K. A IMAI.E&MODELS, 0439] Transgenic animal models
and animafSIBAR PRE FHARRYS F} ﬁﬁﬁ’n%e RS RE KRR TSRS DY S sheep, monkeys,
including gasiiasidndeeihes. PrciRiesare Uibyidedfensing 3NpasteyErsarsgenianen; iwnan
animals th ntain heterologous nuclei¢ acjd encoding a SHASEGP polypeptide or a transgenic
arimal in A1 B VESUR BERE T PEb e AL LI BHce 1t P BB BRI G0t Fodiying the
promoter regiomplisibe beags) gty egiafafltig-crapgelnisgend oie R ddsedy sbigh an animal can

by produced by promoting recombination betweepn endogenous nucleic acid and an
yp tec 1%ueg]lmo fthe art. ong-term cuttures of bone marrow cells can be estab%s ed

and maintained by using, for example, modified Dexter cell culture techniques (Dexter et
al., J. Cell Physiol. 91: 335 (1977)) or Witlock-Witte culture techniques (Witlock and
Witte, Proc. Natl. Acad. Sci. USA 79: 3608-3612 (1982)).

[0354] In a specific embodiment, the nucleic acid to be introduced for purposes of gene
therapy includes an inducible promoter operably linked to the coding region, such that
_ expression of the nucleic acid is controliable by controlling the presence or absence of the

appropriate inducer of transcription.

[0355] 3. Prodrugs- A method for treating tumors is provided. The method is practiced by
administering a prodrug that is cleaved at a specific site by a HASEGP to release an active
drug or precursor that can be converted to active drug in vivo. Upon contact with a cell

that expresses SHASEGP activity, the prodrug is converted into an active drug. The




exogenous sHASEGP gene that could be over-expressed or mis-expressed, such as by expression
under a strong promoter, via homologous or other recombination event. [0440] Transgenic animals
can be produced by introducing the nucleic acid using any know method of delivery, including, but not
limited to, microinjection, lipolection and other modgs of gene delivery into a germline cell or somatic
cells, such as an embryonic stem cell. Typically the nucleic acid is introduced into a cell, such as an
embryonic stem cell (ES), followed by injecting the ES cells into a blastocyst, and implanting the
bIastocystﬂfﬁ@ﬁ%@ﬁiﬁbmmmﬁg&i@imﬁ;mm@m&u&iﬂ%%&@f;@cﬁ@maﬁ@ﬁi@-ﬁﬂmadrﬁig,emlIy

introduction of a heterologous nucleic acid molecule into a chromosome of the animal occurs by a

recombinatioh BaaiEsH I St SBERRFYAS RRSE. Ehtodinker ria b is aTdna dggrsts nucleic

acid. The RefgrYivODUBIERIGLB G EBR DRiafgaigtiR A SRRGTCE RIREPa%RIMEn h$ome instances,
knockout animals can be produced. Such an animal can_be initially produced by promoting

homologo GBI b BENFE SRR SLeREIEE B MR BT R 408 &% TR s R 6L and an
exogenougisiiniataRnehdastidalgansitany haslaaesyenser etdimiagisety 10 dsheeriviaically by

insertion of a heterologous se%uence, e.g., an antibiotic resistance gene), In one embodiment, this

homologot&H&cBHdmeaiahtis @%?W&é%&@%ﬁ%?@n@%%—%ﬂf@ﬁ%ﬁﬂ?ﬁ@}%@% with a vector
containinggheansestianativ Rasiivaied s kak GRipebirentide 4ane surhthabhanmmiggous

recombination occurs, followed by injecting the ES cells into a blastocyst, and implanting the
blastocyst #E1H-1O8heriestNgR, FEMGHVET &y TREEIAIST (PleoBrYRiBsicAaA MEAeknockout animal”) in
which a sHASEGP polypeptide gene has been inactivated (see Capecchi, Science 244: 1288-1292

(1989)). THeIREME I CEARM ATEY DCA i cCODMBOS ITDIONY 30up MOTkest@rimals, which can then
be used to grﬁdice gdglél%ig nockout animals. Knockout animals include, but are not limited to,

mice, ham ) ttle, and other non-human mammals. For example, a knockout mouse
is produced. The resulting animals can serve as models of specific diseases, such as cancers, that
exhibit undi3 5 pteSsinmp of en tHA BEG Prgodgtptid @hSncivéutact cotrgositaisscamfaaminged as animal

models of sugh ispRseRs 9. 10 ReEERI0L o lash malagules orthe abiity to-reat ar preyent such
diseases or disorders. "I11 animals in which'the normal gene’is replacéd by a vartant such as a
mutant, anmudesptiesseiforoet, ostoEEGEr polFmpdderaplenotiespetiashtsictoapaurddent's
endogeno%%eg ne ! %?gbg r?‘ﬁjacl%(gsg)&%%&gns%g om aa{wﬁﬁgrg}pg{}g:xl%sd@&h as from a huma.n'. Anlmals
also can be produced by hon- homologous récombination into other-siteés’in a chromosome; including
animals that have a plurality of integration events. [0442] After production of the first generation

transgenic HSf%I TacHiASHCE noiapertidp ek e deeopoeirsé wadiadaekagriri SBRIFSver-expressed or
is-expressetl SHASECR BRRitis: Syshanirwla el RSB Iekin s, hamsters

sheep, pigs, cattle and other non-human mammals. The resulting animals can serve as models of

specific disBuseeansbe pragidemhas ASIHE EPEBRFINNC0E AERPESESIANOT B $VEXPPERNBIOSdBHASEGP
polypeptide, fchAMMHA GahBR USRY A3 RHMALBNBIR AN A HREAREI f@ asiRiRCTeeN for or test

molecules for the ability to treator prevent such diseases or disorders. In a Specific embodiment, a
mouse with over-expressed or mis-expressed sHASEGF polypeptide is produced. [0443] The following

examples B FdEqmrintierARERRIKS A BRIisFiaRe not tended to limit the scope of the
invention. [0444] L. THERAPEUTIC USES OF sHASEGP [0445] Naturally occurring hyaluronidase

enzymes fr{gB 6iaugieBBET hakedarizdhadstichiichsauicayahalinicakedayne fpeparations for
over forty years, ine and Qvine testicles are the principle source of this magerial These clinical
enzyme préﬁ&?’éf%%\éq{aﬂ/@%%g %i? %P%ﬁ&?ﬁe L?&H&?‘?§‘F§ﬁ‘§1r‘i}3’ff’&}[ﬁy Cf%%% urity based
upon know@d el tigasiivitiesheTieeomentBRie0onitsioigpehhdsdhethirahatitiy aambined with

their slaughterhouse origin, leave them as both immunogenic to humans and as potential source of
Jacob Creu"r%‘i’a%‘?sf@&é‘g@hé(ﬁ@'&i@? TR ARG ﬁ%ﬁfi@%’r@%‘ﬁgﬁ‘?ﬁé" igo’fgg%i‘ﬂﬁg bovine and

ovine hyalugeRighase. Irepisation: asenlbawenoaD esEniRA«bide aliile od pagtermtiihtierives. To
hyaluronidase have been used.in the treatment of diseases a Sﬁﬁ%at d with. excess héaluronic acid
ﬁoﬁ%[ﬁr?% B

and to enhdREEHAICH COMARRHRp HiFTETRIE SRR RIS SORRI LR Ble, bovine

hyaluronidasagadi@ase domains thereof or mixture thereof is dissolved, suspended, dispersed or
otherwise mixed in a selected vehicle at an effective concentration such that the treated

condition is relieved or ameliorated.




112 co injected with anesthesia in peribulbar, retrobulbar and sub-Tenon' s blocks for ophthalmic
surgical procedures. Moreover, increased surgical complications occur in its absence (Brown SM at
al../ Cataract Refract Surg. 1999 Sep; 25(9): 1245-9.). Bovine hyaluronidase is also used as an
antidote to local necrosis from paravenous injectiop-of necrotic substances such as vinka alkaloids
(Few, B.J. (1987) Amer. J. Matern. Child Nurs. 12, 23-26), Bovine testes hyaluronidase is also useful
for the treatment of ganglion cysts (Paul et al. J Hand Surg 1997 Apr; 22 (2): 219-21). Hyaluronidase
canalsob facilitate subcutaneous.delivery of fluids in hypodermoclysis BY, Am
Geriatr Sol BT A0 PRS00, P uLe e LA T QoS T Gt Boculer
pressure indhdleyasmhdisnicoonidpstiéntnms dheatafacopidtd hseacriving: visg eathstizsiétd. S. Pat No.
4,820,516 jssued Apr. 11,1989). [0447] Cattle or.hacterially derived hyalurgnidases have also been
used as a i?ﬁ?@%gi) n%"ﬁ&é}%t]ﬁ?&g éhti%gnaé%t?h%ee g‘&l%lqye %?%?f&ﬁ%&%%‘f@ﬁéﬁ?@%"fﬁ&%@ﬂﬁg @essibility of
tumors to chemotherapeutics (Schuller et al., 1991, Proc. Amer. Assoc. Cancer Res. 32:173, abstract
no. 1034; C03lalewdtitieo thriypentided Skh O Comblattios tivesnlsthbrepyowitickmlartwidase is

effective in, ent of a variety of rs | ing .urinary. bladder cancer. (Horn et al,, 1985, J.
Surg. Onod S SE ons comeHEe AR S e A B R SR LS
120:293-2$Wypnsiass canbealifp tickeadaetgeteddipison892¢ah Gander Rishl©acphath8csaficallg), and
gastrointestinal cancer (Scheijthauer 9 icancer Res,. 8:391-396). Hyaluronidase is
effective as %ﬁg)g%lg &ergﬁséﬁglg %gcearlﬁtn?ﬁI?ﬁ%béggt%%%%gﬁ%me%%%seﬁa |org%£tl}%ﬁ§é$ rl})% Wshed
applicationthe aitV088/02ag61s,dirslicnec idmpmIaiie088in Ad micisteatiandof dritmd ioriid Ss@ #kso induces
responsive g g&fgﬁ\ﬁiously chemotherapy-resistant tumors of the pancreas, stomach, colon, ovaries,
and breast’(Baumgartner at al., 1988, Reg. Cancer Treat. 1:55-58; Zanker at al., 1986, Proc. Amer.
Assoc. Cancer Res, 27:390). Unfortunately, the contaminants and non human nature of such

hyaluronidd8863jeEbr astiisbRARREE @xoldrls onasbislaetitasadomainihseeafis saslodedffects,
cattle derlvegl iy aluranidass s sltestAicatinaosl inrliRigaly lgass %&gﬁgﬁ%ﬁgh of

tumors transplanted into mice (De Maeyer et al., 1992, Int. J. Cancer 51:657-66 tumor

foimation upsid st ie the chramsyeinmdesivaldoaideatticts oy tha patientaeried JB1¢05-109; Haberman
et al, 198Jth&ﬁ%‘éﬁf%%f}%%ﬁééﬂ@e@&ﬁd@ﬁ%%ﬁ?ﬂ@Q&E&%@@Eﬁmm t?'g%ﬁ%ﬁ%ﬁa' Oncology,

Washington, D.C., 22:105, abstract no. 415). [0449] Given the value of cattl% yaluronidases
as a therappopepadas itdpichrerfiterakhim M iHccoRfaRsBs nas byt therrsseyepmotidadpeutics or

as a chemaierapeylic @gagfiaﬂ&@'Lz_.tb@@e&sﬁdz.eggénemezﬂ@!%@%ﬁ%@?ﬂ@uw{ﬁ)@?&amﬂOns of

hyaluronidase of human origin. There is also’a need for efficient, cost-effective methods of making

hyaluronida&atepi dvidd Eorfrhbrerdny digh At duammidtee i fzyantartivs ¢rétMinvention
addresses thesg, proplems.siD4a0] iy aluionisosighis afleasRY3lComaonne LAl g extacellular

matrix. Hyaluronic acid is found in the connective tissue of mammals and Is the main constituent of the

vitreous of {8 dniervseinerifed8stas, feinliberef By (1AA8 M HeshemRUSRRP-BRRIuEbPRYZid creates
spaces betyeen HSg5ES Al SEIoRURe1200eMECPMERLECATHGYSOR SallmausIBENs ARG pioliferation.

Hyaluronic acid plays’a key role in biological phenomena associated with cell motility including rapid

developmeRfGetseritsatic, Popairiah®rdYehdsisrahnsy 061840 idviitsrianalvid?Rl Healing,
angiogenesis, and fampsigenesigLlagley %??%%fﬁi@i%ﬁﬁf&l?@& WAL iR S9). Bienusy Press,

New York, 1384-1386; Bertrand et al., 1992, Int. J. Cancer 52: Knudson et al., 1993, FASEB J.
7:1233-1241p Wédd&&ﬁ),ﬁmlW@ﬁié%ﬁ@ix%&%léﬁé%ﬁlﬁ;&I@hra@grés@m&é’sc_(@eno etal.,
1960, Cancep Re$g 236G 604 i@%s&ht}%ﬁw@’?ﬁ’ fé@@ﬁ%@&é%ﬁm”a@é&l %z?@%}%%%{?ft al.,

. [0451] Follo I I

1983, Cancer Res. 43:1347-135 Following spinal cord’injury, glial scars afe produced by
astrocytes dfidriontdies.cherntetial/suPafeProtebyly chrid T3 P.AE0ICHpIE $p13) la28lians fsie in the

inhibition Ofé{?@%ﬁﬁ%ﬁt@&%@ﬁﬁo}%ﬁg?%%ﬁﬂa 1997). For example, during fetal development,
axons and Inhi I

CSPGs repe it neural céll adhesion. CSPG's also play an important role in boundary
formation (Snow et al., 1990, 1992; Powell and (3eller, 1999). In addition the expression of CSPG
increases fdiSRA g imimlisrchesnortiedly effsrtiveodesagrisieeniemplaied Ahe amounts

administered can be on the order of 0.001 to 1 mg/ml, including about 0.005-0.05 mg/ml

and about 0.01 mg/ml, of blood volume. Pharmaceutical dosage unit forms are prepared to

provide from about 1 mg to about 1000 mg, including from about 10 to about 500 mg, and




114 and McCable, 1991; Geisert and Bidanset, 1993). This is supported by the finding that
administration of bacterial chondroitinase in fact promote axon regeneration when administered
intrathecally. Moreover, electrophysiological experiments determined that regenerated CST axons
established functional connections (Bradbury, et a§2002). In addition to their direct inhibitory effects,
CSPGs could also interact with cell adhesion molecules or neurotrophic factors to influence neurite
outgrowth (Roberts et al., 1988; Ruoslahti and Yamaguchi, 1991; Miley et al., 1994). Recombinant
mammalia ] S -the inhibition of CSPG's int lal scar and to
promote a%%%eg %2%?{@“%1\%' %ﬂ#ﬁg %’/Jé %ﬂ%\%ﬁfg%?r%%%ﬁ %%%f—?ﬁ%%%%@e%%%%@%llsufﬁcientIy
degrade CHE@dicperdgirsageamivifovaryt o meptte dasegerepehtaunatimiisdatismised0-5000 Units of
SHASEGP by intrathecal delivery will be required to remove the CSPG's in the scar. In other cases,

sustained igipepePlSHAREGRAOHIN Lo 88 IoMIRIBASEAQITIRLGR Ay be pypferred.

Alternatively, administration of gene therapy vectors encoding sHASEGP may be effective to enhance

clearance &fasitegvitiontayepons pdoriweriensef BEAGEA sonepetmtionnefibAREGRfsuisks in a
process kngyymy a5 6heTRREI2olSIR SroRRARIINGSHABE ARAGRAYMS Elea Heciiiapsybstrates as

SHASEGP can induce the reduction of intradiscal pressure in the lumbar spine. (Sasaki et al., 2001,
Ishilcawa eifiea], fonstoyaghefdasge Hirs dagpseef éﬁi&gﬁﬁﬁ’ur%@@,ﬁoﬁrﬁm deerbibired vialks vfat is intact but
bulging. In gnetsiar disketiEiiROKS WaRRs RaRiRg-@nd the NP has oozed out, but is still
connected to the disk In a sequestered disk, a fragment ot the NP has broken loose from the disk and
is free in the spinal canal. Chemonucleolysis js effective on grotruded and extruded disks, but not on

sequesterednek FHghieRnqrriFaiomAetrstEralograTarrIeiet kit delisrsy b SN rR 1SN the
lumbar (lowegRrERireEI Alhef RN DADRIS R UsatsHcazasiutr iR iaatepuical (Upper

spine) hernjas, Chemaonucleolysis is thus a conservative alternative to disk surgery when it is
preferable t0BERREON BN QElerar hABBETIndisaotisres AdnaistrRcdnassatianifcsBbiEErbohydrate
chain(s) ondaelycaRIRIQI RrPAhEIFRGIY-AOHHRP CadtEeasmddatimeesinceaelis Joithgdliver and re
culoendothelial system_can bind and internalize circulating glécoproteins with specific 115

carbohydraf¥sctisms e dOEnY fosesaes &lsn qpriran Bt EsR Bl Bsasettte chains
with termingldiRataici® OiiRERRTRRHELES alXsabséalaliRARIGR ROl RRBULE M SERbIRSIUeS,

macrophages contain receptors for terminal Man or GloNAc residues, and hepatocytes and
lymphocyte eceptors for expgsed fuease residues. No sialic acid-specific receptors have been
found, how;@?%%eﬁéﬁg}h"%&‘ﬁiﬁ%%%S%BF}B%WBﬁ%ﬁ%de&ﬁgﬁﬁﬁafa‘fﬁa%ﬁfg&f‘gedt?fg;oﬁ beltharces
as a generalfrath greate bthaiminierdhekpasats sfganschijuasicatoghta melisurface
receptors in,the liver aé1d t%eticul -en1dothtelial %s em, t m%%e rapgidl ag%%/(%%pr%tein ill be cleared
from the seﬁ?ﬁ%.g%%%% R UPTHY SS8ERE Braiiiction e %@c R f}fvi% , 1580 “Bligbsaccharides
with all brarizhemisethénaiedcaily csipp koW thstiad prcitoldlon by prarasdtation Glearanes/ebihe protein
to which they are a%ttac d. [045(35 Th% @r%s?nce and nature qf dthe oli rq(Eisacchari e chair‘lx@lon a
glycoproteifTcHH A REe LIRS 38 /T8 MK CRE RIS T BYE R A thOQ & TR S SR8 i
sugar-specifiie seceiipes e boatai tetieulticetathilishodlisfintmomed f el chabfdiydrate from a
glycoprotein will usually.decrease,. its, solubility, and it may.alsa,.increase its susceptibility tq proteolytic
degradiatiorP B LB o e AR BB AT G ALENR SAFD T ACLORFIOE o o6
protease-sengitidusitesdardsineiinofessans jiigngicosylrtivasiatdmotingpiatein apraiies its
recognition by the immune system. [0457] SHASEGPs can be used to remove the cumulus cells
orrouncing B PLBTITIG B B IR A A DAL T SRR RerE oGP AT ROGTER an
intracytoplagmiskspeiayineition (et hyaosendase: cansospaddedderaevasieddocytes between
10200U/ml in buffered salt solutjans, Oocytes, are separated from the released cumulus cells through
aspiration amagﬂ@astm@é%}%wgw%ﬁ? dia lacking hyaluronidase. The eggs can then

be processed for cryopreservation or IVF techniques. [0458] SHASEGPs are also useful for the more
effective pef68lidhafrchemntity apetishigdntsatitesoldhidsaoids, skl Sts(eRsnainanes injected
intratumorally,with antj-cancer agents.Qr intravenously for disseminated cers or hard to reach
tumors. Theséﬁ’ﬁéeasr?éléirpé %}%%gﬁ%se‘ %%c Heerrﬁ%%%?e{sbé(mg?a% Ei ‘fé%j%/lfcaﬁ %%‘Bﬁtée, or a gene therapy
vector, virupbarRidvkidd tiprajbrtistHAS B isrdateacosesbm dony witttral cEZeS Bt @tbelvyieling pool

for sensmza]:tl{?rp1 allg}%;ﬁ\&%%%% s%“&é&%ﬁ%’?ﬁ‘é’}%% tumors that have acquired multicultural




116 drug resistance St Croix et al Cancer Lett 1998 Sep 11; 131(1): 35-44). SHASEGPs are also
useful to enhance delivery of biologics such as monoclonal antibodies, cytolcines and other drugs to
tumors that accumulate glycosaminoglycans. Many tumors delete genes involved with the catabolism
of glycosaminoglycans such that localized accumulgtion can prevent antineoplastic agents and the
immune system from reaching the tumor mass. [0459] SHASEGP can also be used to increase the
sensitivity of tumors that are resistant to conventional chemotherapy. In one embodiment, SHASEGP
is adminmﬁf&é% ]?Saté?t Q\Qé/lc%% & ﬁ%ra oornasosoac%iﬂag&gltsv%p OgeLuCa-le dﬁh gt i(r)1 aneaga%gnt effective to
increase dffusion arotnd the tumor ol gk‘e.gs., dihcrease CIrCUlation of chermotar peutic factors (e.q.,
to facilitateheirsinlatiphsamdtentcalbeatratitideaiechernoth Srapef die agredswitlandwtshiad the tumor site),

inhibit tumor cell motjlity, (e.q., by HA d dation) and/or to lower the tumar cell reshold of
apoptosis %?iéaf%?ﬁ%‘ %1 %Jan&ldbrr g@l}’(e 1?2%%&% %%gho%lsc)é 8's %&%1 ﬁ%f“rnel#a%rlgﬁé %é%r cell(s) more
susceptibleharihaceatiosi obnipesiishersHaSRGRypolyeptidbeoagduii:thammeliodiaigacell death,
preferably preferengially facilitate programmed cell death of.cells in anoilcis. Chemotherapeutic agents
as used he 8%%??7%3%9@)@%%%% S %?é’(%I%%%%%%%é%ﬁiﬁ%fﬁf%@%I%%iﬁf%én\%/ as naturally
occurring (digordenfor watrhsisatasior ijpntbatiatititaEhinduhitatration etk griyéptatrdmpreferably
facilitate, more Erefereﬁwlxt referentially facilitate tu ortcell death..q;_j(?%()r% Q arté%JIar interest is the
use of SHASE HERERREH PR A AR e 2N Vr?olﬁl-lmeé(t%{g% TR ,epaa '%?Jlarly metastatic
cancers, haulypennieaseddsapedeiedity enyalt sdniddseradfivityicelatiferioubnivtaneesidus (normal)
cells. sSHASEGP can be used as.a chemotherapeutic agent (alone or in combination with other
chemotherﬁ%%%ﬁggsoﬁ?ﬂgmé?ﬁpeoﬁ? 8%%&6?1%\7a3ﬁtéty of cancers, particularly invasive tumors. For
example, SHASEGP can be used in the treatment of small lung cell carcinoma, squamous lung cell
carcinoma, [83 0§ IThs terpendiofagmmisfeasiscondliesntibads aad breakmonisteyediby ropmeete associated

with depressed leyel hyal ' r Wi i #%g a ene S{e. ..a LuCa-1
gene that oe%%gp%)%%gﬁ%ﬁ@%ﬁggﬁhs\gﬁﬁéﬁﬁﬁ se e&vl(eél’sp %%fgé)’d%s a ect%%&é hpHAse
that does nottcstamitly amtzateyimty, letivehtmisilatyitdsshacalVityintravthensigfect associated with

decreased hyaluron tabolism., 1 IS:0r I freatm f malignancies
associated %ﬁ%ﬁ?@%@ﬂ@%ﬁ%%@ﬁs% é‘ﬁ@%@&%@%ﬁ%ﬁ%ﬁ}ﬂ %Saﬁéﬁpaﬁ%%\%nd? degradation to
occur. [046tdmbespecifitadysageappmephatecfoigmimisieativmoaarydornuliffideteanived by one of
ordinary ski#lni{)1 tpo%g4t§%gqiding to the factors discussed above (see, for example, Harrison's

Principles of -interna ed?cme, lith Ed., 1987). In addition, the estimates for appropriate dosages in
humans ma[)é be extrapolated from determinations of the level of enzymatic activity of SHASEGP in

vitro and/or[§32ahdbemastivaiieblaninve Seuakmintgrationipley yy-Sawnding Hpantenrianesps effective
in reducing {he WHRIPEIORR B A3l (BOKSE d@i\ozeg%t%l%ﬂmerm% {8 GerrRaReAiRG asages in the

average 70 kg human would range from about 0-1,200,000 TRU hyaluronidase:. The amount of

SHASEGP Adidmisteraaresushinteerat srssicndh oyes tfelargmaPationts 1er5i008,000 TRU of
-enzymatic agiviivi.Rieiesahiy hel AR5 300 J BiHaiQ2800:H0 &‘éh@&%&x&fa%f&@@g between
about 100,000 TRU to 1,500,000 TRU, normally between about 250,000 TRU and 1,200,000 TRU,
with about 728, BBl qRIPPRf; BXeiHh §Utlciha PRSI HBE RS EER A0 Ao PYIRIGHE iR B HRARHE a

SHASEGP ig,igrnulated io,21 01k Misdineosatuion eaniainira.ati hrERmat arragggtration of about

150,000 TRU/cc. The formulation is then injected intravenously at 15,000 TRU/kg body weight of the
patient. Alteieriaebly lasalbnyimaartisnanltisirasisieanst hanwrestbersubaasprBiesidy.allow the

hva'ufonidwﬁawaﬂ%%&@@}ma%ﬁ@aﬂm %@ﬁﬁ%@fygﬁﬁmﬁ EGP is injected

e RoniEe)
peritiunorally or into the' tumor mass.’in another préferred embodiment, SHASEGF is formulated as a

liposome anatrsdramalizchbg me@@ﬁ@@ﬁ&%ﬁmeﬁylﬁp@tfbﬁﬁ@ﬁrﬁﬁé @W%afﬁéerous cells
associated il dRIGELINE LiGas! A seARDR. ipclien ghst eRCRAmayaRANSIY results in

SHA.SEGP In ﬁg@tumor site. Moreover, Super Sialated SHASEGP is preferably for parenteral
administratibleitdensetsertenchiastroiatsbnid sapesHASEGmisisetinthindledirghedsnisfeadazyme from

circulation b ic i . E %&B i ialate on -sialated
bovine and gé/?rg% %%ﬁ%%ﬁa@gg%ﬁeﬁ %irg't’su sta%%%%?r%ﬁe%ﬁgb e [?ﬁzgr@g%%éﬁ%@ is

achieved. provides the advantage that the therapeutic agent can be administered in a high

concentration without risk of the complications that can accompany systemic

administration of a therapeutic agent.




118 [0463] FACILITATION OF GENE THERAPY [0464] The efficacy of most gene delivery vehicles in
vivo does not correspond to the efficacy found in vitro. Glycosarninoglycans.can hinder the transfer
and diffusion of DNA and viral vectors into many cell types. The levels such extacellular matrix
material can hinder the process considerably. Dub&psky et al., (Proc Nati Acad Sci U S A 1984 Dec;
81(23):7529-33) demonstrated that hyaluronidase when comblned with collagenase could facilitate
transduction of DNA in vivo. It has been demonstrated that adeno assomated virus is also amenable to

hyaluronid e#dated ({% {}4 ﬂfflhe 2R Fa\/re et al Genelwtger 200 7 16 1417 Z(Q% 0465] We

have dete anne F ﬁglae Sioe 1t ar ma e & with
SHASEG PsHhS%quehyptwdﬁsemIsahﬂnéetharﬂaﬁidarahr@hﬂd@st&mmm@lmﬁef ﬁ?&%@&hﬂﬂraﬁo -500nm in

diameter. Ho ever smaller mole ules s asr ruses, ade oviru deno assocjated viruses
and DNA clg xaeﬁéf ?6”% @Eﬁﬁ?(ﬁlri?gé &?ﬁﬁ% '[‘b%f%le] Bﬁ@eq’s}la@iruses can
be armed mtlrdmﬁ" s«ﬂiﬁﬁﬁﬁaﬂ@enhtmdthumtauhdlpehypepﬁdailemam!fsmwlﬂalthagaeget tissue for
example. T eta et'u 5# cﬁ& ea ero s tissue whereby th§ Virus jis c pab %selectlve

& W # WS

replication BHEHS us t 658133%*?% Y ﬁ/ﬁ%%‘? €iﬂflectlvely
replicates unfieas mfieslienahstido mmmmpe[r ths theirdtusairepliedt, rtﬁ@eﬁﬂ@(ﬂf&&ﬁ;@m{@HAS EGP
with viral gene cilitate the s d of iru n vivq, [0467] Alternativel nucleic acid of
interest aﬁ&‘ﬁé §{E"é P& ths %ﬁ%ﬁ : fé‘éﬁLt &1 ssl\ﬁéggpbe staggered over
time. Simuﬁempﬁaegqudedahemaﬂmmbeamm mmerthps@meagemh@l components can be
mixed to form tb(%osn rloré 0 bein admlnladere , or c n be adm %ed at the same time to

the cell ort‘ﬁ %%%% IR A dHHiRY S e?ﬁ%‘rﬁ’ RV B 10 say one
after the othesuifteginative Bﬁm&ﬁab sdmigasientottng, @@lﬁabinw@ﬂdm&wjtaﬁqer%neu& the invention

is administered first, Finall IS OSSIble use .a mode o tratlon W aggered over time
or is intermf&8 H%HE%F@%&% IRANEE ngaﬁr?tgm@ ?(‘fﬂ %gﬁregular. It is

pointed Oum@bﬁpﬁd@&%s@hﬁﬁltﬁmﬁ E&ﬂt&dﬁiﬂaﬁr@dﬂtﬁﬁmfﬂmdﬁ/@ﬁm posfenimas katdifferent.
According to one g} articularl sgﬁ erreg embodlné nt, the. SHASEGP is administered pefore the nucleic
acid, with tHS POEREE SRR SHERBH A BROS ARG, EOIRISIAMHOL? KB by MR The time interval

between thegtieeligns iwnnteitigehgrddemn beinsafivad by therskitask @&fﬁ@lbdﬁ igppaesibiento
recommend n interval of from 1 2h, ad nta eously. of from to 48 referably of
from 1 10 P ALY BFETe AN A P SO0 et e R e TR ST
according t¢htreoinveniion mmaﬂa@xﬂaafsdmhthedmth mtmegemabeeu&e(ai w’mﬁm igdare intended to
improve the nucleic acid administration. The ule c olecules whi ve a protective
effect on thEHIPEIBREREI F8¥e¥%‘?%196+&?£é58? ‘f’gya%i% 9:‘h prove its
penetrationzecisxresstha mgbecﬁasfmiltﬁusmﬁmhepamﬁe ﬁuﬁeaﬁ{ecaim@bmwnal etc.), which
enable one ar cell type to be tar ete d or anti whic cell syrface
protein, etc‘)%ai gﬁfsil% }f)?c‘f%%ﬁrﬁ?eaﬂl &m %%%/ﬁf léﬁféig%‘ e"l?cfe)"tf’l?\g1
combinationyedkaicanalseke eﬁ‘hdmrtﬁdthﬂtheagdﬁfﬁiihﬂhﬁac Meﬁrmﬁfeehﬁeeﬁnrateﬂﬁanetc )-

be determined empirically by testing the compounds using in vitro and in vivo systems,

including the animal models described herein.

[0373] Solutions or suspensions used for parenteral, intradermal, subcutaneous, or topical
application can include any of the following components: a sterile diluent, such as water
for injection, saline solution, fixed oil, polyethylene glycol, glycerine, propylene glycol or
other synthetic solvent; antimicrobial agents, such as benzyl alcohol and methyl parabens;
antioxidants, such as ascorbic acid and sodium bisulfite; cheating agents, such as
ethylenediaminetetraacetic acid (EDTA); buffers, such as acetatcs, citrates and
phosphates; and agents for the adjustment of tonicity, including, but not limited to sodium

chloride, calcium chloride, magnesium chloride, dextrose, glycerol or boric acid.




[0469] The combination product according to the invention can be prepared with a view to local or
parenteral administration or to administration by the digestive route. Routes which may in particular be
mentioned are the intragastric, subcutaneous, intracardiac, intravenous, intraperitoneal, intrasynovial,
intratumor, intrapulmonary, intranasal and intatrachgal routes, and, very particularly, the intramuscular
route. The administration can be effected by means of any technique of the art (injection, oral route,
aerosol, instillation, etc.), as a single dose or as a dose that is repeated once or several times after a

particular figye jptefyal The sAKie 0 bRUR U SHALIOR R0 AdjSiArdo;3Uibia%a8Re obinterest to be

transferred and the disease to be treated. The formulation can include pharmaceutically acceptable
vehicles (srelfipadondjinamadent plassenamioanethrs suitiple mrerghnization of the extracellular

matrix and the nucleic acid of interest are preferably dissolved in a buffer which is suitable for

pharmacepieajUsg-AMAWRIG gaBepiipe sty BeiRhh ISRt (ot khdfess ean be
envisaged. Those which may be mentioned by way of illustration are a physiological saline solution

(0.9% Na®§, SRR KB ERIZES POt SRRSO ST IR0 pIFRaRIAG & RItesma ore

Lactate-RiggabROIEANpMuieN 6 BréaseslgftobiissH Ché kornalbt thd SRl fernio &pbdiiM EDTA;
10 mM Tris-HC1, pH 120 7.5t0 8, 1 mM Mgc_l.sub. , @ phosphate buffer (Krebs phosphate H.sub.2

2
0 buffer), 3BABATYRRESSE faciorssact ,@@9%%mﬂéﬁpeamgﬁw%ma%§ombﬂiw

HYPODERMRChowisptid 14 thdvinsiesmostysicor thenrubcutanegusivd ssiatdiiigss is a useful and
easy hydration technique suitable for mildly to moderately deh){g‘;\ted adult patients, especially the

elderly. THEHRSIRRIGE ¥pplinrating thadaugdedsoaditippsud oy srmpicdbisintsmpned s@most
frequent agystsaeliesiisildbsubeutanaoys sdema thaknar hednplediby, lealmagsage or systemic

diuretics. A proximatelf/ 3 L can be given in a 24-hour period at two separate sites. Common infusion

sites are tHEAgHeROERRIBPSRH AR ASsaletopePaniad: diseepictcrraissigs miEstbial saline, but other
solutions, gufhag Yel{onoimal satipgyaliResMIBSRINARION ThBUFERLIhHRBo A aiROdGHSed.

Potassium chloride can be added to the solution bag if needed. Additionally, other drugs can be
delivered tﬁ%@%’%ﬁ@rilar routes. Human sHASEGP can be added to enhance fluid absorption and
increase the overall rate of administration. Human sHASEGP is prefereable for repeated

Hypodermgglyss BMesataieg ek hiphsg-IEiNSH @R pypspidinsisbRibikalnmieniesinmiigenic as the
bovine enzyme is known to_he, It may he administered at home by family members, or a nuyse; the
technique g‘?&ﬂHlt?écfﬁ i ‘%W&%ﬁﬂﬁ%@kﬁ%ﬁﬁ%‘&gﬁ% %@%@B@E&ﬂ?&&ﬁ%ﬁé&moclysis
sites includg:éde shdomehodpperichnst, ahibyve tfalkiteasthe\wet, andnteicostslispaaosanthifae scapular
area. In bedridden patients, preferred sites are {he thighs, abdomen and the oyter aspect of the
upper arm.“KAEIHhER8 8BF5%§9§?ﬁeﬁ%&%‘@%ﬁéﬂ?&%%mr&%%ﬁ%@%w&% §h infusion sets
have been T FER@Ca DPIEHCD ITHE; pedRsiBadulcRBRICRIINNS. HEHTDIBHATTHOADRRY- ML

boluses over one or two hours three times a d?%/ can also he given, with 150 U of SHASEGP given at

the subcut&dBe BB BER HEPHEPRErREIPIHRIRoN SR ST-RE Albp kT SR B FRERISEUTIC
INJECTION§Jd0d/ gl Mansmeiacdepiigeiad perepianaaysinmasibaiculadignrantnPsmwith very

low efficiency. Several factors regulate the pharmacokinetics and pharmacodynamics of molecules

injected subeATRISH S ARSEN atHH SR SCGRRRPIBITEsEn ERLIRMC ISPt e fttRe Rere e HosRbulation
more slowly, and|essHiGRAYBYiiBpIthPEtivEtERREBRGIBPinjection is contemplated. Time-

release formulations are also desirable. Typically, the compositions are formulated for

_single dosage administration, so that a single dose administers an effective amount.

[0376] Upon mixing or addition of the polypeptide with the vehicle, the resulting mixture
can be a solution, suspension, emulsion or other compesition and can be formulated as an
aqueous mixtures, a creams, gels, ointments, emulsions, solutions, elixirs, lotions,
suspensions, tinctures, pastes, foams, aerosols, irrigations, sprays, suppositories, bandages,

or any other formulation suitable for systemic, topical or local administration.




121 circulation. Subcutaneous bioavailability is determined by calculating the ratio of area under the
curves for SC verses intravenous administration (AUCso/AUCinmvene.). A second factor is charge
and affmity for matrix molecules that may play a role in sequestration of molecules subcutaneously. If
these materials are degraded locally they may ne%&r reach their desired targets and thus demonstrate
a decreased overall systemic bioavailability to the target organs. [0475] Large proteins are normally
given intravenously so the medicament directly available in the blood stream. It would however be

advantag¢gary)f Ehanpaligashent eeulinhergivers dupamdanpon alynintarod seutasyiolidirgd@smally as
these administration forms are much easier.to handle for the patient. Especially, lithe medicament
must be t&%@ﬁgﬁégg’ﬁ%‘?ﬁ/orgﬁgﬁwgr%ﬂ%Iaenﬁf%h%ﬁ@?%g%%ﬁl %W&H“géﬁ?},ﬁ%ﬁésﬁgmwe patient is
a child. Heweatetlea INeeiessmenphdimavetivaliyge @phiabiielmoteshte detivhthecofgigations factor VIII
u intramuscularly or

of 170 to 300 IcDa, have normally a yery low bigavailability if given subcutaneously,
intradermﬁﬂ?l,pﬁm‘ésﬁfg BiSERE s)é%ty‘é‘ﬁ}é&&ﬁr% FEERS fg’i§u§%\?éré{’tf5%fﬁ%ddition to the need
to increasgakigfyslilabititys afriiany subthitansiotsthacknipisinte dbiptefiedl iientaset as a
pharmacokipetics is also,critjcally important in instances otbgqmer ency.medicine. The time required to
reach intréQ&%@%?ﬁl%ﬂhﬁ%gﬂ‘éﬁ?s@ t°4i Fléﬁ‘?%/i’ CFA%‘H%%‘?S When
administegee eyptemaalhiisbbemmibiizegpbitsarbR sdsaviaiittaded erdhtiiiavenous access is
then followed by suhcutaneous injection, which leads to additional delay in reaching the target organs.
Thus, the Fvailability of subcutaneous drugs would be of benefit as a first line of treatment
rather than to risk the time required to achieve intravenous access. Examples of molecules that can be
delivered $i878)tahe cliWSES et lxsdpiidevenoidicihainde epiheahdas ddmgainéarestan, lignocaine,
and dextraose,. [D477] molecules.injected percutaneously reach cirgulation slowly or with very lo
efficiency.lg% 2l E%c tnﬁ%) t3)(t31"tr)ré1olecules

a |
T R e IV e e e

ynamics o
injected subauiendoaidivsSa) efftctranthesahiarty 0Mindsemarhllyidtasfiectnoteitisleatigach circulation
more slowéy ng less efficiently without active transport intq circulation. Subcutaneous bioavailability is
detemiine %%e al‘(i:ﬁ SR eﬁgrgogg%% grrrgbafrfﬁé %e &F ﬁ#es 1cﬁr?/egc%r(? n\‘/klesr%%%ni%g avenous
administratiamiffdd GecrlitGititeanempns)d sfesecinohfseted | SFohargenpled ceffixiityt daicraadrix molecules
that may play 2, cols.n seduesiation ot molestiles: subcutancously, f ihpe matprials aia degraded
locally they'm s&rﬁever reach their desired targets and thus demonstrate a decreased overall systemic
bioavailabiéydiztitedarhet orgding. R4t of frmseratetnsqamncworsalyaiyeffdaira/fmously so the
medicament direclly avalable in tie.Diaod.srcam. L would PweveLbe advaniageous f @ medicament
could be glven%l}'bculfan‘evou’s?y, Atrarnu lﬂar(fy orintraderma y as these administration forms are
much easigedeckiamatie dbththeupatee ns. iedhactad youftthe adedicamdionmlstdedakiastmgutecly during the
whole life %‘gt&%ﬁt@?{“ isetgtstaﬂt ea{éxllagg%ggegﬁgg ajglieen iS a child.é—mS%/ecr acmedicament
with a verylarge R b Rolecy : lich 85 coagula I6ns Tactor WVIEof 17648 ngﬂa, have
normally aademjnietsativng editenighytifed noah cembenttation uslthekampestolagbporantiadensally, since the
uptake is not enough and radatjon is severe. [0479] In addition to the need to increase
bioavaiIabiﬁ%ﬁegfgrﬁglﬁ%%gﬂé%%a%% tijos?f}faa@r%%sé e#}-‘? bio oﬁ?gsgerﬁé}r](lae}’gpiglgﬁg?%ne?gcﬁgﬁetics is also
critically ingystgaiit mdmstatetienf emergency medicine. The time required to reach intravenous access
in many patients can prevent an otherwise rapid acting drug when administered systemically from
being utiliz 55(}’_'521 e 10, %}Qg YERouUs accessis th %} ggl#*osfﬂ aneous
injection, \Aﬁhﬁégmea sgté?1 ?%%?ﬂ?rilg‘ﬁ e?a%?%ﬁ acﬁ?ngr%ﬁe target prgans%gfﬁ s,\?h ore ?éﬁﬂji%
availability @k iboutzmntiongetruss Wwo utddve tetsasutic sbardttstiites oft ticcenrietierprieitivnen to risk the
time req“'r?odd%;‘%e%%%%"ﬁ%é%??‘é%@%? Q%i%ﬁ?éc %@M@ﬁ%%ﬁ‘%?ﬂ%%@%%% %«ﬁﬁ(gigred
subcutaneously as well as intravenously hclude epinephrine, atropine, narcan, ligndcaine, and
dextrose. [D4B88fAmstwidtiotad benpfivGithsdhiventdamtie suiththenahility weeld freregigivalent Or larger
volumes of salylions, 36 S wibaubie arinApckmerbisity afseriatoti i fs pifsss and volume
of the solufion at the site o Injection.

be used to determine effective dosages for treatment of particular disorders. In general,

however, for local administration, it is contemplated that an effective amount of the
therapeutic agent will be an amount within the range from about 0.1 picograms (pg) up to
about 1 ng per kg body weight. Various considerations in arriving at an effective amount

are known to those of skill in the art and are described (see, e.g., Goodman And Gilman's:




123 [pun VITREOUS HEMORHAGE [0432] In an effort to minimize the potential for causing further
detachment or tearing of the retina during performance of vitrectomy, it has previously been proposed
in U.S. Pat. No. 5,292,509 (Hageman), to inject certain protease-free glycosaminoglycanase enzymes
into the vitreous body, to cause the vitreous body tg,become uncoupled or "disinserted" from the
retina, prior to removal of the vitreous body. Such disinsertion or uncoupling of the vitreous body is
purported to minimize the likelihood that further tearing or detachment of the retina will occur as the

vitreous b I5,removed. Ex les pecific. protease-free glycosamin apase enzymes which
may be'us%gvei(? a%rba% Wﬁfg%?ﬁeoal 1STRBEY %?f %%ﬁlrs?éﬁf& T 5?80 oﬁ%@m IRa ¢,
chondroitirZsemdccation daiinasecl RhekioridecktiRubksiiataCe,, dmtwrdtin 6950ifatak datyalueronidase

and beta-glucugonidase, [0483] Alt h.hyaluronidase epzyme has. been known tg be usable for
various opﬁl{h %ﬁ%ﬂﬁﬁgég&%éﬁng%d?ﬁ&%‘% Vi g@%‘%@%@&?&ﬁ%ﬁ%ﬁ%&‘é&%‘%@éaeﬁ% .S. Pat. No.
5,292,509 lidagbmai), gublighehidiugdiesdmrempératetiithas firenoyatvig rickaseypnzyme may itself be
toxic to the retina and/or other anatomical structures of the eye. See, The Safety of Intravitreal

Hyaluronidgss,; e} : Ant | . loupi st. thalmol Vis
TN R e O R
hyaluronidadseneins tensef ueitis bermiflancindtithosd shitablefortesaliseatdlhtopizal sSHASEGRIS thus
preferable in both,its i S 0] if i [ginsthat can give.rise to
immunoger?%c?g?gig’ﬁl%%%‘é%%%é§&%%§&%%%%%%ﬁ%§é§% %ﬁé&?r%@éﬁe%%éa a n%}h?srtration. In
another enibudirments)atpegitated fomimstatbh\SREPon. bEhnjport duittbhmeteindngh a pegylated
SHASEGP s not cleared from Vi ' id fashi intains its activity in the
vitreous forgétvl‘abnn“éaesre éegﬁ%%g%P éﬁ% . %%%%m%%&%gﬁ% %@%ﬁ@@%ﬁ%ﬁ%ﬁ%@ %lattlshg preparations
has been coatfimmefithy witieuiayastipatorspovind thayes propp veetithdhs fotmatiorsridaseyidedarations
be used as a toxic.irritant for causing, experi %{%tgll ind scularization.of the eye, in animal
toxicity moé%fs%%é%%ﬁ%%&&?%ﬁ%l%% re%%n%cﬁ%%%n@a%%:%lglﬁzﬁa F’(?ﬁ@}%%é?ﬁ abbit;
Antoszyk, Aills, reutdei) erantleCetsaie ﬁx@ipﬂb&ph&imwnsummmmpluﬁw @phthalmol
Vis S¢ 32k dherabnlom blises oh e MIee, TRk GhA8uRld P stbuaRRed and cattle
or bacterially derived contaminants Is preferable for infraocular procedures. Moreover, a recombinant
human sHABEBGPoibgragenttobe phamstzudgicedithatsptdeidydeti prtpes diwasfinTisth purity lack of bovine
pathogens apd reduced risk of immi (o] ost.pref I SEGP is envisioned.
(04851 An A e et ICH B NS SR G SR b, A
disorders otitheeofiam tyalicallgyertmioted andoddimisttrof tharini-detiage, faitssit ABEBR-i§oREGYlated to
prolong its residenge within t Itr locali t revent
neovascula%%dn?‘é’f%gt %S?E%rég%gggé?gg% ceé\éa?}%%l{czé@rk r%gﬁ%{g \%{%Serg%s%cr)ﬁm% g?%‘lesﬁ‘gxic to retina,
are accompisied oydzainialstebinctcand prknget individoallyasd fteotivént ey the vitreous humor

of the treated eye without causing toxic damage to the eye. Liquefaction of the vitreous humor

e B SHLM Sl LS oo
animals in unit dosage forms, such as tablets, capsules, pills, powders, granules, sterile
parenteral solutions or suspensions, and oral solutions or suspensions, and oil-water
emulsions containing suitable quantities of the SHASEGP polypeptide or soluble human
hyaluronidase domain thereof and, optionally, another agent or pharmaceutically
acceptable derivatives thereof. The pharmaceutically therapeutically active compounds
and derivatives thereof are typically formulated and administered in unit-dosage forms or
multiple-dosage forms. A unit-dose form as used herein refers to physically discrete units
suitable for human and animal subjects and packaged individually as is known in the art.
Each unit-dose contains a predetermined quantity' of the therapeutically active compound
sufficient to produce the desired therapeutic effect, in association with the required

pharmaceutical carrier, vehicle or diluent. Examples of unit-dose forms include, but are

not limited to, ampoules, syringes and individually packaged tablets or capsules. For




[0486] COSMETIC USES OF sHASEGF 104871 It is known that hyaluronidase has the effect of
depolymerizing the long mucopolysaccharide chains of the fundamental substance, responsible for the
retention of bound water and of the slowing, by capillary compression, of the diffusion of organic
liguids, which eliminate metabolic wastes. Such re#éntion of water and wastes associated with fat
overloading of the lipocytes, constitutes classical "pigskin' edema or "orange peel" edema. This
depolymerization will therefore cut the long chains of mucopolysaccharides into shorter chains,
whence thexetimiaatiamaf vhieuocthwiddtonofonasesy sessbibitied softhen/arthuistaddd9rbjpkiatic
circulation [ earance of local edema. [04 se of SHASEGP by way of. subgutaneous
administraﬂag]?%rg‘s%%%p%?e%aéjf%?%eré%cov%sl %Fog yc%sa"%r?c?é?%%??%ﬁ’s%é%%sm‘” cumulation of
so-called agity kteinadafeprasoottatyimphieditoloWntuivsnforhd SGR ispiefarmed fofiheitigatment of -
cellulite in that it is capable of removal o saig lycosaminqglycans without the inflammatory 125
component§ @Piﬁ%%&@%ﬁée‘%@?@%‘sﬁ% ?@é%ﬁﬁ@ﬁ%ﬂ%%?ﬂ?%m“ Bt3et) B%e
immunogepigkdfal 1A SRS arbeadbiidiaieditieoug boappatatusisianaey sEastipns, through

transdermal delivery in the form, of ointments or cre or through the use of injectable slow release
formulatior P BIFSIRseHaT By RS 'ed@@&%&% ?&%&%8%%{?&9@% PEDENE Weir return.

[0489]ORGAMNARBMBE LANTAT Hodd f040GE Hialsieart has sevaralhigloginakbefioatsd that are in part
related to its molecular size (West, D.C., Kumar, S. Exp.Cell. Res. 183, 179-196, 1989). The content of

hyaluronarPfty an increases in different conditions of inflammation of that organ. Thus, an
increased concentration of hyaluronan has been shown in tissue from different organs characterized

by inflammEgeg}ifiswontpgitinnancsneinatony edthi shiNetiethiagt-dietakvd e Re yHReSpDis 1989;
139: 759-762) and.myocaydial infarction (Waldenstrom.et al, J Clin Invest 1991; 88(5): 1622-1628)
Other exaﬂé@eﬁﬁg%%éjgﬁx}%é%&%oﬁg e?sg’ﬁélﬁg?s(ﬁnéfﬁa}%elﬁ%tpg??r@& Med 1990a; 171: 2063-2076;
Wells et al carsospiatitgiteliil680 ;250bRd0:2 480h analh hevieh(\Atedlant enkehah fearmplant hit 1993; 6:
- 133-137) o cardiac (1-15.11gen et al,.J. Chia Invest 199013:85:668-673) transplantation; or .a
yocardial T AT SO ARS AR A S S0 S 40 AT AL TOREES: 577 2.
[04911 Themtssseepodvidihtersiiitihedeihaisses eadrieciiat witthtireod) aftindont aragandoaastitutes a
severe problem in the field af transplantation s . As much as 25% of the grafts, will swell to such
a degree tha #ég@?aﬁgﬁifﬁm. rSﬁéj%rﬁyﬁbogﬁgggﬁﬁ}%@%ﬁ#ﬂngo%# agg‘gé%"{ffﬂe swelling causes
disruption cidthinidttaisly cespiisitipins aamdosiveainpdebebegercdDi) A SbIMSE GRprrainfeotised to

degrade accumulated glycosaminoglycans in an prgan,transplant. Remaval of such..
glycosamin%%ﬁ/ aﬁ%xﬁ%é\%%sa?é%eg%émywa & ?%)grﬁef%g%)%%ag%& BH35% o%ﬁaﬁ?&ﬁ% |ocr§l.1 Dose ranging
from 500-1adi0ehhinits A gamiay, bechds) ifus terenple, rediecesiltes stifiature dexire s guctrol,

glycols, ethanol, and the like, to thereby form a solution or suspension. If desired, the

pharmaceutical composition to be administered can also contain minor amounts of
nontoxic auxiliary substances such as wetting agents, emulsifying agents, or solubilizing
agents, pH buffering agents and the like, for example, acetate, sodium citrate,
cyclodextrine derivatives, sorbitan monolaurate, triethanolamine sodium acetate,
triethanolamine oleate, and other such agents. Methods of preparing such dosage forms are
known, or will be apparent, to those skilled in this art (see e.g., Remington's
Pharmaceutical Sciences, Mack Publishing Company, Easton, Pa., 15th Edition, 1975).
The composition or formulation to be administered contains a quantity of the active
compound in an amount sufficient to alleviate the symptoms of the treated subject. For
example, a standard stabilized formulation of SHASEGP or a soluble human hyaluronidase
domain thereof as provided herein includes 150 Units/ml of the soluble glycoprotein
formulated in EDTA, NaCl and CaCl,. Additionally, an anti-bacterial or anti~fungal

agent, including, but not limited to thiomersal, can be present in the formulation. Another




[0493] Pathologic Accumulations of Glycosaminoglycans in the Brain 126 [0494] Hyaluronan levels
are elevated in a number of cerebrospinal pathologic conditions. Levels of cerebrospinal hyaluronan
are normally less than 200ug/L in adults (Laurent et al, Acta Neurol Stand 1996 Sep;94(3):194-206).
These levels can elevate to over 8,000ug/L in dise@ses such as meningitis, spinal stenosis, head injury
and cerebral infarction. Thus administration of SHASEGP by either intrathecal delivery or systemic
injection of super 1/4 sialated SHASEGP can be utilized to degrade critically elevated levels of

substrate. [0495] The lack of effectiv AafICS. | brain can,alse lead to li ening edema
following he%@%%or%gFW§§lﬁl%%r§r? a{%gjan%% %@ﬁs@%{q?&%ﬁtﬁ%ﬂ%g%g‘géﬁ% r%iég?g%g%% saynthases,
and decressiatiledgraaatipainoddase doonin tHeyedd io R e Wi i [0k e doofandneasing water
content in ¢ amaged tissue 1o facilita lfg travasatio e lethal, Administration of
human sHﬁggﬁ%"ﬁ ?Sqa y %gﬁlé)r?tn é&ﬁeﬁnensg"%?%%# (ggoé%)a?ﬁr%as%%%nat%g%tgr@r%%% @Z%é%ﬁfa UIF%)OFIIIaI‘I ,
accumulatidiiaatwehevhodel Asagbidted svthritvidedimreHa 8 EGhutatiohe ardmimist ersdhiiivathecally

through a shunt or aéter ively..Supe 'IE&,SHAS P can be administered intravenously to reach
the brain tissg;l%]d%?fo% é(f%tﬁ‘&\?v‘%(nf&%ﬁaﬁé%%egm.c of the El%}]ecgsu%ggljﬁ SHES rb%iaes?t oenfgl)lllaluronan
content incheasefS BT AT DasitG a0ty casthmgmae ssfective Hétisyathasrmiscd e detibrsed

catabolism._.Failure of ion pum d. a f I%%lm into.the interstitium results.in flyid retention
that if not ﬁrlgﬁ%ﬁzﬁ?%gf@a%ggb@st%%ﬁ}n%%@?ié%&% S |ﬁl |s§)§éaﬁ%)c§%§%&sa§nrlé 6\%?’&‘63"‘%@% attempted
to prevent iitarstitigPfluishatHesy EwoRRNflanirigr istie ditcreperfusiothby foinakinpr asevidsd
permeability. Howeyer, once the fluid has exiravasated, preventing vascular permeability can prevent
resolution ?f&&bﬁ%ﬁ%‘i@é@%%%&%%ﬁ@%@%mﬁ%ﬁ%%ﬁ%ﬁ #WES e used in the
treatment QERRMEP asSOMAIBIE With ki iyl thspdoiaeiatycteef, aasheiated Bih Glinhlastama
multiform. ﬁ%eg d Pﬁ*as%o&q;‘i%i?d with brain tumors results from the accumulation of hyaluronan in the
non-cance %{ﬁn &8t thk-ttain adjacent the tumor. Administration of hyaluronidase to the sites of
hyaluronan accumulation (e.g., by intravenous injection or via a shunt) can relieve the edema
associated[0388} ildsapalfgnas olesompdatioadicu thisiey cets diraitadinaniathb esegsited <. 001198,
hyaluronidase is suc ful in the treatment of brain tumors not only in the r tion-of the tumor
s and SO e L et oo A R o B e I

administration, the pharmaceutical compositions can take the form of, for example, tablets

or capsules prepared by conventional means with pharmaceutically acceptable excipients

such as binding agents (e.g., pregelatinized maize starch, polyvinyl pyrrolidone or

hydroxypropyl methylcellulose); fillers {e.g., lactose, microcrystalline cellulose or calcium

hydrogen phosphate); lubricants (e.g., magnesium stearate, talc or silica); disintegrants

(e.g., potato starch or sodium starch glycolate); or wetting agents (e.g., sodium lauryl

sulphate). The tablets can be coated by methods well known in the art.

[0384] The sHASEGPs or a soluble human hyaluronidase domain thereof or
pharmaceutically acceptable derivatives can be prepared with carriers that protect the
soluble glycoprotein against rapid elimination from the body, such as time release
formulations or coatings. The compositions can include other pharmaceutically effective
agents known in the general art to be of value in treating one or more of the diseases or
medical conditions, including, but not limited to, a chemotherapeutic agent, an analgesic
agent, an anti-inflammatory agent, an antimicrobial agent, an amoebicidal agent, a
trichomonocidal agent, an anti-parkinson agent, an anti-malarial agent, an anticonvulsant
agent, an anti-depressant agent, and antiarthritics agent, an anti-fungal agent, an
antihypertensive agent, antipyretic agent, an anti-parasite agent, an antihistamine agent, an

alpha-adrenargic agonist agent, an aipha blocker agent, an anesthetic agent, a bronchi




127 useful in relieving edema associated with the malignancy. Human sHASEGP can be administered
for treatment of edema in a manner similar to that for administration of bovine testicular hyaluronidase
to treat edema see, e.g., Sa Earp Arg. Braz. Med. 44:217- 20). [0498] TREATMENT OF
GLYCOSAMINOGLYCAN ACCUMULTATION IN g ARDIOVASCULAR DISEASE [0499] It has been
shown that the administration of hyaluronidase in animal models following experimental myocardial
infarct can reduce infarct size (Maclean, et. al Science 1976 Oct 8;194(4261):199-200). The proposed
meChan'Sle%é%Wa |g& bﬂﬁp‘? &y%léﬁg’ru%%%ﬁ%%cg%{ﬂfaar%gﬂzr(%olr{aq.gl S,'$ &Xd:f%gg’%g]g hyaluronan
accumulation thatoceurs follow; g iIschemia reperfusién, Re lction Gf infarct size Is believed to occur
from increhbelidyagehtdaaialaieracivinel biswkanagin, exogdivatsrubmdmegiagtivneof myocardial water
content While reduced infarct si i in.animal models nefits were not realized
in larger Cé]éﬁ%ﬁcgél%slgsa %ﬁ%ﬁﬁ%ér?gg%éog\%#g g%@él ﬁ%ﬁ%%ﬁ%&eap% g{ésséglgggger%ecmaarkably short serum
half life of dippnoxiinagsytmietttelyin zgenhaidyprbtiangad|fa bralonk Riantymbyp &gty dansic 1982 Aug;
222(2):331-7. This short half-life is due to terminal mannose resi that are readily recognized
by the sca%er?é’eaf Ir%%segpl)r 5?2%{ %3 %%tﬁ%é%%gt e Jfg?cst% gﬁ%’%\/ﬁ’ﬁg qlrl#% alr?irargaq%t’rﬁay benefit from
hyaluronicimess ylupath@remetie ngesc alpsyobd, cnsrmmmgentitbphthalase ddeailf; ife is needed. Super
sialated SHASEGP ssesses gnor%sfavorgble Bhanmacokir%etics F{i%e to sigzjation for which there is no

scavengerp%%gﬁ?gr. u%%reslalagga RS iy qosed glrllgﬁl%e oM 150" O%),OOO Units /kg may be

utilized to fyoilitsiteneisatttiapaf cxteasguiladn apear) folloviary s naigagpelfipsion andisaleeduce
infarct size. [0500].Super sialated SFIASEGP may also be used to limit coronary plagues from
e R e R

. a agen 1 )
arterioscletogis Bl %q%es’accumu?a?e g acroprha &"8nd foam
cell adhesmzytatcdhibiairalgdteropsyiepltiecoairitane Baok12002iAct drd? (A 9yobd2-8. Administration

of Super Sialated SHASEGP can.be used to reduce plaque formation. As repeated. administration of
el ron o e O ST A Ao o G A PO TSRS €0 RS e bt
recombinab¢ pndteiowd thatvsutskcofnbmtion enapyycanstiimtre a Serthealisifec ol tiesult in superior
reduction of %I%gslj%%hslgnsd[r%g%l T@%T grll\éT OE(ECEIE&E;I&ERAL TISSUES NECROSIS [0502]

. GO, ea TOVL .. ..
Tissue necrosts 0ccurs In many diseases due £ VENGUS insufficiency. The lack of sufficient

oxygenation is one of the main obstacles for regrowth of the tissue. It has been demonstrated that

inn-arterialB38Hlirbnidase QYRS AR YR AroIENINESHREAIPRBture in patients with peripheral
arterial occlusive disease (Elder et. al, Lancet (1980) 648-649). sHASEGP can be injected

intra-arteriagygg;Saimiashaniesnat £ RRscE I Pard IR0 A4 Bt Siquid. The solid dosage forms
are tablets, capsules, granules, and bulk powders. Types of oral tablets include
compressed, chewable lozenges and tablets, which can be enteric-coated, sugarcoated or
film-coated. Capsules can be hard or soft gelatin capsules, while granules and powders can
be provided in non-effervescent or effervescent form with the combination of other

ingredients known to those skilled in the art.

[0387] The pharmaceutical compositions containing a SHASEGP or a soluble human
hyaluronidase domain thereof can be in liquid form, for example, solutions, syrups or
suspensions, or can be presented as a drug product for reconstitution with water or other
suitable vehicle before use. Such liquid preparations can be prepared by conventional
means with pharmaceutically acceptable additives such as suspending agents (e.g., sorbitol
syrup, cellulose derivatives or hydrogenated edible fats); emulsifying agents (e.g., lecithin
or acacia); non-aqueous vehicles (e.g., almond oil, oily esters, or fractionated vegetable

oils); and preservatives (e.g., methyl or propyl-p-hydroxybenzoates or sorbic acid).




[0503] ENHANCEMENT OF ANESTHESIA [0504] Slaughterhouse-derived hyaluronidase is commonly
used for peribulbar block in local anesthesia prior ophthalmic surgery. The presence of the enzyme
prevents the need for additional blocks and speeds the time to the onset of alcinesia (loss of eye
movement). Peribulbar and sub-Tenon' s block argthe most common applications of hyaluronidase for
ophthalmic procedures. Since the discontinuation of Wydasee, reports of increased diplopia and ptosis
have been reported with peribulbar block (Brown et al J Cataract Refract Surg 1999; 25:1245-9).
[0505] Withg¥égsthhs ehiseretiméansenel, Mrdasaiibdouing Ragadiasy eshivaleanidase material is now

supplied by compounding pharmacies. However, there are several cpncern’s with using an
extemporafisuisly oAt dia giiaie pills, capsules, troches and the like can contain any of the

product.httgﬂmxl\é% _ d}éﬁ{%b&ﬁ%%%@ﬁﬁﬂé@ﬁ&%ﬁﬁ}&@é’ﬁ?&%%ﬂﬁé@@@G&{{}%e”:942 6953 - ref#ref

Compounded preparations are not FDA-approved products. As such, the FDA has no control over the
quality or cEpistsEREDDEERt nAdRbHsaRirn g isEtes SWEHoENS pERSE @ A Hiavanrse@edhits can be

mixed directly with 5m12% lidocaine (Xylocaine), 5 ml 0.5% bupivacaincaine) and optionally with

epinephrinﬁké@@%Q&Qpﬁ!éﬁﬁﬁ&B&ﬁ&%@ﬁﬁ&é@f}%&ﬁﬁﬁ%%@@é% anipRaRIANGIQEeMove the
(0]

need for additional blocks, SHASEGP is also ideal tor alcinesia for cosmetic surgery in

blepharoplsdiEeBRFasiadirilogr ASe i el o SUSEPRiADE ST RSB RART Jubrisantidas Bidscedures to
diffuse antiunélamrorianies anethiQr ealiaalisRm VRN dhE? HI0RRHAS BSR MRV RIRRDE Mixed

with a buffering solution such as bicarbonate to prevent discomfort during, the injection procedure

SHASEGPieaRrareslsdaringsd i sm seirdskpebinsally anpmate) yyhdiclcism pomhatvolume of

material regirad o iniRelinn: aRdrs: [ﬁﬁ'ﬁ@&@%lﬁ@@l%ﬁﬂﬂﬁ%ﬁﬁ@uﬁi@%lﬁ%[&&@ON OF
INTRAOCULAR PRESSURE [0509] A common side effect occurring in postoperative cataract patients

is a significBstusdsrRrossaradiosmsediy e SRIFGBSIaER BIvFRIS B 85kl RO BaFeh, e9iiRtion is
sometimes sgtinUseRERRE Mty Ieatants Wik alaycampiousaplic i chaneasAltbarah the

pressure increase tends to be more severe when visco-elastic aqents such as hyaluronic acid are

h
injected intdadey PrermEPstigery! the sPECH SPHRcd LR BM@%G&%@@WF&NW

even whengueh AGants AL Mo Milzes Sy ORI PR EHEHES PHBASESGRRIBRRLY even when
no additional medications are used during the surgical procedure. In some cases, it is advantageous to

leave a visGEEMSHRCBRS MR Belose Ryl il prHival s erisnin b 29enESER 8%doses of carbonic
anhydrase iBIRKALS hRGEG HIMBLOET pwsr dhedaeesy @a%a%t‘%wgeﬁaé fiRphRs IRd-HIgiigRAtion of
y

aqueous humor, a fluid that is normallggséecreted in the eye, by the ciliary body. Current methods for
relieving pdstbpeirsiferp RIsaH & re AZE FRtheyeiietin disaes A Rampginds stasferapdyssstich as
beta-adrengeic IO iRgi s aMkh &Y HRAMBOTHHRE GALBPEIMOILS nRPRAIRS/REIVF agapts, carbonic

anhydrase Inhibitors and prostaglandin agents. [0510] A preferred method of removing the viscoelastic

such as hy 2RFBHIESRARIY YI5RE SL1- U Bapes et ol SO B menRsatediRislimselin@rior segment

or posterionseAMaRhRUHGRIPIRGERYIes: althaudh.pthelsnetads af adrmisisiationdsnauy) in the art
are possible as well. It is preferred if the hyaluronic acid and the SHASEGP are administered by

injection inty #esaffielis anumopiatet shellamien sPlvlgssaaretts RIRRIALE oF Pro castimes r liflsw the
hyaluronic %%&%B%&lﬁﬁﬁ@%o@ﬂﬂﬁ@%ﬁ%&&&lbﬁlﬁ%&%@@ﬁ?@ﬂé@%&%@&%s of corneal

transplantation, the hyaluronic acid and sHASEGP combination may be placed on the surface of the
intraocular %%M%%CGF?&? R?@ﬂ%ﬁ’i‘?ng the corneal transplant in place. This combination may also be
used in posterior segment surgery, such as retina or vitreous surgery.

[0390] If oral administration is desired, the SHASEGP or a soluble human hyaluronidase

domain thereof could be provided in a composition that protects it from the acidic
environment of the stomach. For example, the composition can be formulated in an
enteric coating that maintains its integrity in the stomach and releases the active compound
in the intestine. The composition can also be formulated in combination with an antacid

or other such ingredient.

[0391] When the dosage unit form is a capsule, it can contain, in addition to material of

the above type, a liquid carrier such as a fatty oil. In addition, dosage unit forms can




130 [0511] In some cases, it may be advisable to leave a visco-elastic agent such as

Viscoat. TM., or other space-occupying substances in the anterior chamber of the eye at the conclusion
“of surgery. This is especially true in positive pressure rise when the intraocular contents tend to come
forward and press against the posterior surface of the cornea. If this occurs in an eye with a synthetic
intraocular lens in place, pressure on the comeal endothelium can cause significant damage to the
cells and subsequent corneal swelling and opacification can occur, which are associated with

decreased vision. Typically, if a patient's intraocylar pressure is significantly elevated at the conclusion
of the operSH¥& r%é‘&ﬁr%@ ﬂé‘ﬁ?ﬂ%g’@% @Q%‘%’u%ﬁ Bﬁﬁfgﬁéﬁﬁ%@g&ggg%%%%?% anhydrase
inhibitors, agsellasieniesl e giops sietr antbetaiionkersaashaiphadd @goslisisdn order to

decrease aqge,ous formation and/or to jncrease aqueous outflow. These agents all have significant

side effectLSMAUFTELEhAS HRAZROBEN RS A PHELntHERELH TR SXTLN ¥ ifth SRETYHS Shsadns: filical

conditions gyehedsbreatiing pigliemsn headdisaeseins RighdloppHIsss Wissrbieweyer, the use of
SHASEGP in these situations will eliminate the necessity of giving these patients large doses of such

drugs. 105 FFEHeHMEAFONATh SPE L DISRATHRELISE AEL AR DFHYSRES AR AaH9Fs the trabecular

meshwork. The sHASEGP will break this down and therefore improve the outflow of the aqueous
through thejoasia} cTharsHRSEGOr&r 4 behylsdt dntimmbrpdadaidpse seuieiwih sheftanedebecase. The
combination of SIIASEGP with other anteriar.chamber.agents, sych as a methylcellulose .
(OcucoatRﬂ}ff e e?%bvl% m%@&g%%gﬁa él?%ﬁ%’@fo SIE@? éﬁ?@o. W@M@ﬁ%ers
and/or proteipitwnpgienthinheadesiet autigergneilhatsnabri gftiasiockeis, prelV@ntieirsidnificant pressure
rises because, it will inﬁéf?ct open the t(rf ular meir{lw%r,k and allow more_aqgigegus humor drainage

be
by breakind GV GRS A B R b P RS I P R B A (SRRl RS HRREEPA Afneshwork.
[0513] Remdusatibbg lyaetantinggly camsiittariding Watetddar 98esbwoark dhtad$ehysetitefor the reduction
of intraocular r((eﬁs re irhindivi}(icl#aés suffering form open angle glaucoma. Human sHASEGP can be
administere]@% BB O SHGVAL jection or injection directly in the anterior chamber. 131 [0514]
GANGLION CYSTS [0515] The ganglion cyst (also known as a wrist cyst, Bible cyst, or dorsal tendon
cyst) is the Hid$3Bhamusavicaidy accoptalsotatrstsandurias ia tahitbfiled basithg idbmchaselt below the
skin. It is usgally attack e S lini i ricates the.tendon) in the band or wrist
or connecte%ﬁv%/%(%%téﬁ%?ﬁ(?gé%/%g %Ln% gﬁ?@\%&,%gr%g’v g’\%%%(%ﬁ%%i%%%g%ﬂ ﬁg[%ﬁghy structures.
These may Biserseceattd thidfspbektasfie nfdbe gndenbenatmegerisiat tharactitreofgtonextsacidatying the
lining of tendon o] e liny ' f.the li tous def ausing a bump under
the skin. Be%%ﬁgsle%r{%rge}giéﬁg%r%n %%?‘ﬁ%%ﬂ%@%’%eﬁ%%ﬁﬁ%ﬁ% §g%§§%%§8ﬁc%§a jelly-like fluid
that fills the gogpatived tbdstT freyhkdydiarsokibyars diipharmasigiipaly sgremhbiesrhstogsslice fluid
contained wjthif t t ' f ' 6] SHASEGP can be
used to ame r%?gi]ﬁg%ﬁﬁe%qégt@%%%g erpsé)%ﬁa |nﬁ@%ﬁ%&%@é@&%&?@i‘%ggﬁits followed by

fine needle aspiratior m‘luerauia&éetheaéyg Mmmqﬁemy@d_sﬂdrfgh}g&wﬁcmm@_ssedd@kmay be
optionally injgeted g wellyith the SHASEGE cAddifianal nec iRR mav.ReLagulkeg fagome patients.

substances previously mentioned. Coloring agents can also be used in the above dosage

j
forms. Flavoring and sweetening agents are used in compressed tablets, sugar-coated,
multiple compressed and chewable tablets. Flavoring and sweetening agents are especially

useful in the formation of chewable tablets and lozenges.

[0394] Liquid oral dosage forms include aqueous solutions, emulsions, suspensions,
solutions and/or suspensions reconstituted from non-effervescent granules and
effervescent preparations reconstituted from effervescent granules. Aqueous solutions

include, for example, elixirs and syrups. Emulsions are either oil-in-water or water-in-oil.

[0395] Elixirs are clear, sweetened, hydroalcoholic preparations. Pharmaceutically

acceptable carriers used in elixirs include solvents. Syrups are concentrated aqueous



[0517] MYXEDEMA [0518] Glycosaminoglycan (GAG) infiltration of the skin is a feature of
hyperthyroidism, hypothyroidism, pretibial myxedema, scleromyxedema, and scleredema. Hyaluronic
acid is the main GAG in all the conditions and in normal skin. There is minimal histologic variability of
GAG dermal distribution. The acquired cutaneousggucinoses exhibit similar skin GAG distribution and
biochemical composition. The morphologic differences in fibroblastic activity suggest that the
mucinoses of sclereclema and scleromyxedema represent a local process, whereas the GAG

infiltration Qf thyRINrAISEASCFMBHARE SiBVSIEIf QHEIRoIRRSEsarRPRY Qaamsligrated with a

SHASEGP from both a local and systemic route of administration. For chronic therapy, a PEGylated
SHASEGF: isynbase fyrrgnaywhich one liquid is dispensed fothefen il glehylseS OF sHASEGP

0520] Leveio phblieta i RIoRsisARkERanRasR R Ak fosLagrdkidiisyals are generall

below 15ng/trd. However, BAL levels rise dramatically in conditions of respiratory distress (Bjermer Br
Med .1 (D#PF%@%W@W@@F@?@%’G@B@Z}?@@%PFﬁSAWETS’ff&rSé;@ﬁ?ﬁ\E@T}m}%ﬂuronan levels can
Increase tg@?&agémﬂcm%&@gatmég HiR0a Bils Y613 SRR SHRaSANR00GHIN(HAllgren et al Am
Rev Respir Dis. 1989 Mar;139(3):682-7), (Larrson et al Chest. 1992 Jan;101(1):109-14), The
increased #fpantrbisapiaReck P ¢ i inrevdier vsepgeheamulsaiaherrgernatiarethiuies iestidas activating

neutrophil gadacoRRA0R ERRRMERSHEOSwdd BRINGAF iopenRf Byalonidasgaxe no preferable

for the treatment o% such ‘conditions for a’number of reasons. First, slaughterhouse teStes-derived
preparatiofecentais svbrnese wrediin elfiaritsssent arearnsate dbovighesstintcgrtoas EqWdehas acrosin.
Secondly, {3e.fargign nate A HAsiPAuas W%%@S%W&M%Wﬂ;&&@ﬁ%mm _
reaction, whiclt couldresult in death of the patient. Thus a highly purified preparation of recombinant
human sHASESRTaFbE adlvErriabp efeseguliPi@dary or intravenous delivery. Human sHASEGP
can also be administered to patients suffering from other pulmonary complications that are associated

with elevatgd gy SRsaenin aieRNS ReltheBIBR6E dne/ Pgibean] Qﬁ@@g{pgg%ﬁfé@ggnoleculés to the

lung. [0522] The invention will now be described in greater detail by reference to the following
non-limitinGTESEHIENS foskdr ehvawip mefhigsad e iR aESE BAtvALURORIZOASE ASSAYS

[0525] Thexfplgninel erRMPRPHP ISR FAEAEIRIE: dsaaYed Measuianealdbamiyalirenidase activity
of SHASEGP This assay can be related to the TRU, the 11.1 or NFU through use of a W.H.O.

standard p‘?‘@ﬂ&?%’éﬁe@ %M§@f emulsifying agents include gelatin, acacia, tragacanth,

bentonite, and surfactants such as polyoxyethylene sorbitan monooleate. Suspending

agents include sodium carboxymethylcellulose, pectin, tragacanth, Veegum and acacia.
Diluents include lactose and sucrose. Sweetening agents include sucrose, syrups, glycerin
and artificial sweetening agents such as saccharin. Wetting agents include propylene
glycol monostearate, sorbitan monooleate, diethylene glycol monolaurate and
pdlyoxyethylene lauryl ether. Organic additives include citric and tartaric acid. Sources of
carbon dioxide include sodium bicarbonate and sodium carbonate. Coloring agents include
any of the approved certified water soluble FD and C dyes, and mixtures thereof.
Flavoring agents include natural flavors extracted from plants such fruits, and synthetic

blends of compounds that produce a pleasant taste sensation.

[0397] For a solid dosage form, the solution or suspension, in for example propylene
carbonate, vegetable oils or triglycerides, is encapsulated in a gelatin capsule. Such
solutions, and the preparation and encapsulation thereof, are disclosed in U.S. Patent Nos
4,328,245; 4,409,239; and 4,410,545. For a liquid dosage form, the solution, e.g., for
example, in a polyethylene glycol, can be diluted with a sufficient quantity of a
pharmaceutically acceptable liquid carrier, e.g., water, to be easily measured for
administration.




133 [0526] BIOTINYLATED HYALURONAN MICROTTTER ASSAY [0527] The free carboxyl groups
on glucuronic acid residues of Hyaluronan are biotinylated in a one step reaction using
biotin-hydrazide (Pierce), Sulfa NHS (Pierce) and 1-Ethyl dimethylaminopropyl-carbodiimide (Sigma).
This biotinylated HA substrate is covalently coupled to a 96 well raicrotiter plate in a second reaction.
At the completion of the enzyme reaction, residualt8lbstrate is detected with an avidin-peroxidase
reaction that can be read in a standard Er ISA plate reader. As the substrate is covalently bonnd to the
microtiter plate, artifacts such as pH-dependent displacement of the biotinylated substrate does not

occur. Thel S 8ititsrpativaty Mgt esstarsnicheat fyatiatioancan e RrspRamh s thsrelyagils and

biological spmplRsM ansRsREpay ¥aoaling nidessHinndAdeFeeR8lPHRrotesohiyRa8le
PREPARATION OF B OTINYLATED HA SUBSTRATE [0530] One hundred mg of HA (Sigma

ChemicalsPiagireleiFaalysoidor ABCHH- B erl el aBoaoRNIFaE SASPRA%RY A efBEr allowed to
dissolve fogatleaste?d b bAG R RN A RIOINuSHRINHE $i(Risics: BackiighIL) was added

to the CSO4 NIES solution to a final concentration of 0.184 mg/ml. Biotin hydrazide (Pierce) was

dissolved ifapWsehalisa Qiwr ssntildarsrdeiionavpsideiastsg ibas 8L sBriaahNesa final

concentratigp ﬁ’glm%ﬁg@&g@lution of 1-ethyl -3-(3-dimethylaminopropyl) carbidodiimide (EDAC)
was prepared as a 100 raM stock solution in distilled water and added to the HA biotin solution at a
final concentration of 30 rnM. Thijs sol overnjght at 4C. Unlinked biotin and EDAC

tion was Jeft stirrin
were remoViy Bb%?ﬁ‘@/g}gt@@éiﬁé‘f%g‘? | Hﬁé@@g OB AR B R FOT SRRy zed,
biotinylated dAénfeli ddnvasiabaue timRGHeres satuBRGfeRHPaIeR R iab e iHASe [Be bl Bulfo-NHS

was diluted to 0.184 mg/ml in waterwith the bHA at a concentration of 0.2 mg/ml and pipetted into 96

well COVAFRNREIPRG S RIINesr 5 RRIVABRR 9T S e AR RAE AT COPRBIALR P10 0.123 mg/m1
in water angopipstiediinte iRerfadéAuiNKsNE plataswiltdha SHhcpeddtien replting in a final
concentration of 10 tig/well bHA and 6,15 jig/well EDAC. The plates were incubated overnight at 4C or
134 [0400] In all embodiments, tablets and capsules formulations can be coated as known by

those of skill in the art in order to modify or sustain dissolution of the active ingredient.

Thus, for example, they can be coated with a conventional enterically digestible coating,

such as phenylsalicylate, waxes and cellulose acetate phthalate.
[0401] 2. Injectables, Solutions and Emulsions

[0402] Parenteral administration of the SHASEGP or a soluble human hyaluronidase
domain thereof, generally characterized by injection, either subcutaneously,
intramuscularly or intravenously is also contemplated herein. Injectables can be prepared
in conventional forms, either as liquid solutions or suspensions; solid forms suitable for
solution or suspension in liquid prior to injection, or as emulsions. Suitable excipients are,
for example, water, saline, dextrose, glycerol or ethanol. In addition, if desired, the
pharmaceutical compositions to be administered can also contain minor amounts of non-
toxic auxiliary substances such as wetting or emulsifying agents, pH buffering agents,
stabilizers, solubility enhancers, and other such agents, such as, for example, sodium
acetate, sorbitan monolaurate, friethanolamine oleate and cyclodextrins. Implantation of a
slow-release or sustained-release system, such thﬁt a constant level of dosage is
maintained (see, e.g., U.S. Patent No. 3,710,795) is dlso contemplated herein. The

percentage of the SHASEGP or a soluble human hyaluronidase domain thereof contained



for 2 hr at 23C, which gave comparable results. After covalent immobilization of loCSO4 on the
microtiter plates, the coupling solution was removed by shaking and the plates were washed 3 times in
PBS containing 2M NaC1 and 50 niM Mg504 (Buffer A). The plates could be stored at 4C for up to one
week. [05321 The COVALINK-NH plates with immfmili;ed bHA were equilibrated with 100 O/well
assay buffer - either 0.1 M formate, pH 3.7, 0.1 M NaC1, 1% TRITON X-100 detergent, 5 mM
saccharolactone for lysosomal Hyaluronidase; or 10mM Hepes PH 7.4 with InaM CaC12 and 1mg/m1

Human Se&’&él%&é%ﬁ%e&@Mﬁ&ﬁ%ﬁ@iﬁ%ﬁgﬁ%@rﬁ% %%ggwﬂ%éﬁragyg%@@ion of

enzyme activity a st "relative Turbidity R was generat lluting bovine
testicular haetiukonid fec@igmmd s tie-s3adsrdihab@nestme buffer from 1.0 to ba e rTRU/well and
assaying 100 ul/well in triplicate. Samples of acid-active Hyaluronidase were diluted in lysosomal

assay buffgp i Hakfieal 30 HAPWeR LIRS st iRtk REAOM VG E AL mAshRzRaYS of tissue

extracts and human plasma, a 30 min incubation at 37C was sufficient. Positive and negative control
wells (no efBYimEBRHEAE edpiushalings. rEspresation) frarermistrl edminipimiios ipoBEs] The reaction
was terrningedday e adelitiensef %_890&%9&8@1@%?&@15‘3@%%’3%&%@%9 IQngiﬂfﬁfechaShe_s_ of 300
4/well with PBS, 2 M NaC1, 50 nthi'MgSO4, 0.05% TWEEN 20 detérgent (Buffer B). An avidin biotin
complex (ABGIRIS(vadiviolbatsorBunRigait acAlV ARSI spie calition jwitaTPB ® sentinpitig. 1%
TWEEN 20 J6Haail uile) wanPieleiSRIRtial HriRLiRc nds BR iR Al adha neubation.

The ABC solution was added (100 gliwell) and incubated for 30' min at room temperature. The plate

was washe@#hetehesobinplimehe, rkiglanust prien jaie st lCrm) sos iRk splatiadded at 100
uPwell by cgéﬁtyyggl%&&{@%%@cﬁ;e%p in 10 ml of 0.1 M citrate-PO4 buffer, pH 5.3 and adding
7.5 ul of 30% 11202 The'plate was incubated in the dark for 10-15 min, then read using a 492 um filter
in an ELLSA‘EJIate reader (Titertek Multiskan PLUS; ICN) manitored by computer using the Delta Soft

Il plate read® %f%éﬁ@%@@dﬁ‘%ﬁﬁ@?hﬁﬁﬁgWN@}?%SM@MO%NQS%%@Wne testicular

hyaluronidasg at@ﬁﬁ@éﬁ@é}%@(ﬂ@gspmlﬁﬁsmsﬂdﬁﬁmﬁ% GiAd RypibIeRigase
preparation and unknown samples were interpolated through their absorbance at 492 urn. 135 [0534]

To analyze 35908 SEFRIBHEN SR R Paltc M sRe SRR ROSEFIIHISHE 8lyae BRIPTHRABS vine testicular
hyaluronidagerase used. The pH dependence of enzyme activity is measured by diluting purified
SHASEGP or patrtially purified bovine testicular hyaluronidase to 0.1 rTRU in the following buffers: 50
mM format 3-4.5; 50 mM acetate 5-6; 50 inM MES 6-7; or 50 mM HEPES, pH 7-8.
Samples artYALEL R S Pt cs e AEoRy L B RETEucEe] B RAERRBh S Hibimal activty.
NaC1l was aqtemedvehiidfenonagutaanvaliticheamtirontbial aféast)dsbaotiyaloan)dagkpreparations
(Gold, Biocheén. 2 5:559-74 1982; %%cesa et ?l. Bié)lé:[lﬂ%np. Soc. Trans. 7:1287-1289, 1979);
physiologicg}l it SEWF%IF&% . ’I@BSBS% et gf)sﬂ)%ﬁ@ﬁ?btﬁl %YBH ,ga?gg?‘r%ct that was

more pronossitesiensifiitdipiapapstionmadiother teisiredesutcatiyaediasnbie shbseigésal crude sample.
[0535] b. Results [0536] Hyaltu-onan was biotinylated in a one step reaction using biotin-hydrazide

and EDAC. N i | frea.car . ith, biotin hydrazide,
only a smal %ggﬁ%g%%%?ﬁﬁ%?%g%@gﬁﬁé@%ﬁ%ﬁ %grx?‘ W‘Jé%?ggeéfg‘%?%f‘ eairlnount of EDAC (3
x 1(r5M) adbgectoriAs(@o8is Dexsoperbyatison, 2trékiWater dijocitomdiestitesofbibliactagelfazide coupled
per 93 dlsa?&}i{%gge]ﬁj Q&Tt%ogf N'ébﬁaqueous parenteral vehicles include fixed oils of vegetable origin,

cottonseed oil, corn oil, sesame oil and peanut oil. Antimicrobial agents in bacteriostatic or

fungistatic concentrations must be added to parenteral preparations packaged in multiple-
dose containers which include phenols or cresols, mercurials, benzyl alcohol,
chlorobutanol, methyl and propy! p-hydroxybenzoic acid esters, thiomersal, benzalkonium
chloride and benzethonium chloride. Isotonic agents include sodium chloride and
dextrose. Buffers include phosphate and citrate. Antioxidants include sodium bisulfate.
Local anesthetics include procaine hydrochloride. Suspending and dispersing agents
include sodium carboxymethylcelluose, hydroxypropyl methylcellulose and
polyvinylpyrrolidone. Emulsifying agents include Polysorbate 80 (TWEEN® 80). A




[0537] A four-parameter curve fit of bovine testicular hyaluronidase standard reactions measured at pH
3.7, and diluted from 1.0 to 1x1t16 TRU/well, was prepared. Four parameter curve fits were
established from the equation y--((A-D)/(1+ (conc/C)AB)) + D) where logt y= In (y'/1-y"), Y= (y-D)/(A-D),
B--b/In 10 and C=EXP (a/B). The four parameterslée\,B,C,D) were calculated with a software program
that utilized the 2+2 algorithm with linear regression (Rodbard et al., Clin. Chem. 22:350, 1976). This
curve fit incorporates the signmidal aspects the standard curve. Optimal accuracy for measurement of

a sample typically occurs.from 0. [ in {nc JolgP Ing a 6Q min
incubation%é%hea oct}ira%%g %%étgﬁz%apkﬁéti%%r\%%gﬁ Fggarl rﬁi(%#\gl%ga S(i)égcggn]%ﬁee thized over a
shorter ramgeudie\eshyd sitorsigiyetayban gheb candeipAthe gheechfoinvetstionseiddeen described in

connection with specific preferred emb % is,.it. should be un%er 0Qd. that the inpvention as claimed
chouid not LA oAt 1 G e SRS, SRt O B BT £ 0501 cLonING
OF sHASEGjRsafed [0540] Nucleic acid encoding Human sHASEGP may be obtained by one skilled
in the art through a number of procedures including, but not limitedto, artificial gene synthesis,
RTPCR, angehNAJdipsanuiviidizaton darexamplases Goashhahal ERRRRRAEHALI, Kimmel et
al., Proc. l\_lﬂgﬁcad. Sot USA 90 1993 ‘1%071-10075). Alterr%talove Y, cIonSesEjeﬁn.scoding%uman

sHASEG Piieejitiersbradise erfroliisaiva GBS detiepdugspihsr desirnd plaraeqedogeapl effees Tinvitrogen
Clone ID 10810647) 4[0544] Thefulldenath human RIA0CONA. was-celsulated fo.he 2009, nucleotides
in length an!y%:onta%né%% an open regdl’ng frame of 1%30 nu?ﬁ?zoti?es.e he 5 'I'dTRsis lljgﬁ%sually large,
which caniadlieate: a retained intron and can inhibit translation by preventing the ribosome from binding
to the correct initiating methionine codon due to 9 non coding start codons in the 5'UTR. The protein

(Genbank fyag855188 Mf@ﬁ@%&@é&%@%ﬁﬂm@ﬁ@&&g&ﬂﬁ%ﬁ%ﬁ&ﬂi@%&ﬁiﬁ%ﬁﬁ m No. 1 with

a calculated molecular mass of 581cDa. [0542] For sequencing, of clones, PCR amplified bands were

.

excised, afBIgRatihitasele et RraRarsH a2t 1O RYERFEA AU RET R RS bEpRRavEctors with
compatible.gpds afieprasiusdien giggstion. All sequencing reactions were performed on double
stranded DNA with the Tag dye deoxy terminator cycle sequencing kit (Applied Biosystems) according
to the manufacturer's instructions, and run qn an AIM_Prisnjirm au8toma ed sequencer (Applied

Biosystem&J 5 ABpS AN R ARCBERDRS SE P FRART HAHY SEEFHEAB AR SRS a human testis

cDNA libragyrifaioniesh sBiade ddiagodndiy RobffeatasencdwdT Riedelianticing psimers SEQ ID NO 14
and SEQ ID NO 47. PCR products were digﬁ;é%? with Nhel and ,Bath!" and cloned jnto the Mid and

BamHI siteSTEGRLTF HERE BRI JbRIIRUIgH or suspension contaming an active

material injected as necessary to produce the desired pharmacological effect.

[0410] Injectables are designed for local and systemic administration. Typically a
therapeutically effective dosage is formulated to contain a concentration of at least about
0.1% w/w up to about 90% w/w or more, preferably more than 1% w/w of the active
compound to the treated tissue(s). The active ingredient, such as a SHASEGP or a soluble
human hyaluronidase domain thereof, can be administered at once, or can be divided into
a number of smaller doses to be administered at intervals of time. It is understood that the
precise dosage and duration of treatment is a function of the tissue being treated and can
be determined empirically using known testing protocols or by extrapolation from in vivo
or in vitro test data. It is to be noted that concentrations and dosage values can also vary
with the age of the individual treated. It is to be further understood that for any particular
subject, specific dosage regimens should be adjusted over time according to the individual
need and the professional judgment of the person administering or supervising the

administration of the formulations, and that the concentration ranges set forth herein are




[0544] EXAMPLE-4 [0545] ISOLATION OF SHASEGP FROM HUMAN PH20 cDNA [0546] A
catalytically active secreted recombinant human sHA,SEGP expression vector capable of effective
glycosylation in mammalian cells was generated aA described below. Other expression constructs with
promoters and selection genes for different speciggsuch as yeast and insect cells that are also
capable of generating SHASEGP are contemplated. Positive selection genes such as Glutamine
Synthase or Dihydrofolate Reductase (DHFR) may also be used. The examples given below is not
intended tey @h&ﬁl&%@d@é ﬁb@m@@ﬁ&ﬁ@mﬁﬁm@%&%ym@ma EpEgsBion systems that
may be used. [0547] In order to construct secreted forms of SHASEGP, truncation mutants that lack
the hydropREBIaE9B¥minal end were constructed. Using a GPI cleavage prediction program the GPI
anchor cleavage site was located around amino acid position N 483 in the full-length GPI-anchored
protein. ? ﬁﬁllq.lj %?bﬂgﬁ@ﬁﬁa'mymmtﬁ CIEBl SoeRnNtec e g&(ﬁj@f@ﬁéf@mmmm?@gletion
mutants lacking predicted GPI anchor starting at position Y 482 and deleted prqogressively by one
amino aci&@’?ﬁ%% Brm BV DR ISCHEREY SOTHIO M St NOFERIRA RS, EPREHTEACERAERSS to clone
the truncaﬁmmgmiﬁt\&f?ayefmﬁﬁy?%% B%tﬁlﬁwﬁ‘l@sgg‘tgﬁl m&hﬁ&i&&r&mﬁ@i@r}ﬂ Highasdaed, or gs g C
terminus His tagged protein for ease of purification and detectjon. For example reyerse primers SE
1D No. 8, BEWEH! o 19° SRS IES (A5 BOSWRLHIo8s FS%B‘HB%’L%“*HE’I}&{RS}% M RtF & ending at
position Y AfofisARhiang, lx48 Qv takin Britisl dasky Qe pLdh Rk RHEPEISIME IR Benatted with the
same base design with the approprjate modifi(égtions to inclugde and exclude the particular amino

acids. For JuHer SRFISHRSAGHILS IPEEVEY LmHAciys Hiest a1 bg TLPOXURS HRBA ¥lgged variants

except thafpdmerataskilie siRREnNeeBHinlE) e, se SREGIMEyiOYerSRdRIaas St Bentervvdvrenaimer
remaining the same (_for His tagged construction refer totprimgrs with SEQ ID No 19, 20, 21, 22, 23,24
and 25 whiSHF8e F&¥ BV LR  BHGH Et LSHUHAHOG TS MR reverse primers

for their regpR6tive £ABEHUSTIH OYEGRRRIRGoMBRERS W S8 aEbiddaansbieini sty iRpgdd spacer
followed by hexahistidine within BainHﬁ‘_%rg ot| sites in Irespuro? vector such that His-tagged

mutants wef¥ {2A8P80 byt dnsep AORAMHR Y IPRES X8 138 digested products within

the Nhel and BaruHi sites in the his tag containing Irespiu-02 vector. [0548] To identify whether human
SHASEOP[6duft] Tasnotifedmt itm tarbapyrdrdninus gonerat erotesretitshntbme virahaddve enzyme, a

series of tryncations,were made from th Pl anchor attachment site to the predicted.. catalytic
omain bAST IR KOTSRS f i S BLe ASSr P ARE S IO R A ot ting Tha abn
SHASEGPthdiisntiihgaRikanehizpedd apenin tiREaBE wHoias, isdddisgie inpdatiedongeirarfite the
O e T B0 RIP 5 RO N PR B TR B SR S g fgoavase

sites for thé
effective concentration is sufficient for ameliorating the symptoms of the condition and

can be empirically determined.
[0413] 3. Lyopbhilized Powders

[0414] Also provided herein are lyophilized powders containing SHASEGP or a soluble
human hyaloronidase domain thereof, which can be reconstituted for administration as
solutions, emulsions and other mixtures. These formulations can also be reconstituted and

formulated as solids or gels.

[0415] The sterile, lyophilized powder is prepared by dissolving a solid portion of or
mixing an aliquot of a solution containing a SHASEGP or a soluble human hyaluronidase
domain thereof in a suitable solvent. The solvent can contain an excipient that improves
the stability or other pharmacological component of the powder or reconstituted solution,
prepared from the powder. Excipients that can be used include, but are not limited to,

dextrose, sorbitol, fructose, corn syrup, xylitol, glycerin, glucose, sucrose, lactose or other




polypeptide. One of such predicted sites was at amino acid position N 483 (SEQ ID No. 1). PCR

primers were designed to successively truncate the protein from N483 to generate six deletion mutants

starting at Y 482 (lacking N) and ending at E 477(lacicing P). [0550] a. Protocol [0551] Generating

~ truncation mutant lacking N483: [0552] The full Ieri%p GPI anchored sHASEGP clone between Nhel
and BanHL1 site in pIRESPuro2 was used as a template. This template was amplified with 5' primer

containing Nhel site that starts at starting Methionine of the native signal peptide at M |(SEQ ID No.

14), and a 3’ primer containing.BamH]| site that ends.at.y 482 (SEQ ID No. 8). The PCR product was
ran on a 18 olga&g%g gngtélijgerggs%[vﬁg%ar?aa Ilé'gn?ﬁg{a%ﬁea(?grrf%%tséj‘lczééas a%r)lﬁrp?ltlﬁé%g an ,Olég?pa‘?l led,
restriction pigesteckwitothiresuah diffenith@mnl ol dnest véskall pl Rie SRt 2yfiidaliveebdtetvueah Nhel and

BarnHI site rating an expression vegtor for expressing this truncation mutant of S EGP
encing at BH SR RS dhen KRS RA TL R0 e BT A AR B k5 SR TS E G 1
No. 5 for themsiiticenkeovitte tieseltifgkilbiytapticepod b BeGRplliocd AdRjudatibnucleotide
sequence (SE . 48.- coding nucleotides for poly, -ide in SEQ.ED No, 5) as indicated. 139
[0553] Ger%ﬁ%&ﬁ%%?es ?ﬁ%‘?’iﬁ?ﬁ%%ﬁ%%ﬁ%ﬂ%t%t?aggﬁi%%p 9BL ?H%%“Pz?é\‘d?tﬁ % Ohd P 478
respectivellyophilization. Each vial can contain a single dosage, such as 10-1000 mg or 100-500 mg,

or multiple dosages of the compound.

[0416] Briefly, the lyophilized powder is prepared by dissolving dextrose, sorbitol,
fructose, corn syrup, xylitol, glycerin, glucose, sucrose, lactose or other suitable agent,
about 1-20%, in a suitable buffer, such as citrate, sodium or potassium phosphate or other
such buffer known to those of skill in the art at about neutral pH. Then, a selected salt,
such as, for example, the sodium salt of the sSHASEGP (about 1 gm of the salt per 10-100
gms of the buffer solution, typically about 1 gm/30 gms), is added to the resulting mixture
above room temperature, such as at about 30-35°C, and stirred until it dissolves. The
resulting mixture is diluted by adding more buffer, to decrease the resulting concentration
of the salt by about 10-50%, typically about 15-25%). The resulting mixture is sterile
filtered or treated to remove particulates and to insure sterility, and apportioned into vials
for lyophilization. The Iyophilized powder can be stored under appropriate conditions,

such as at about 4 C to room temperature.

[0417] Reconstitution of this lyophilized powder with water for injection provides a
formulation for use in parenteral administration. For reconstitution, a therapeutically
effective amount of the lyophilized powder containing a SHASEGP or a soluble human
hyaluronidase domain thereof is added per milliliter of sterile water or other suitable
carrier. The precise amount depends upon the selected compound and can be empirically

determined by methods known to those of skill in the art.
[0418] 4. Topical administration

[06419] Topical mixtures are prepared as described for the local and systemic
administration. The resulting mixture can be a solution, suspension, emulsions or the like

and are formulated as creams, gels, ointments, emulsions, solutions, elixirs, lotions,




[0554] The same strategy was used with the only difference being using the appropriate 3' primer for
each mutant. The respective 3' primers are as follows: [0555] 3' primer for SHASEGP mutant that lacks
the Y 482 -SEQ ID No. 9 [0556] 3' primer for mutant that lacks the F 481 -SEQ ID No. 10 [0557] 3'
primer for mutant that lacks the 1 480 -SEQ ID No éé [0558] 3' primer for mutant that lacks the Q 479
-SEQ ID No. 12 [0559] 3' primer for mutant that Ial the P478 -SEQ ID No. 13 [0560] Generating
further deletion mutants to determine the minimally active domain of SHASEGP: [05611 Further
deletions, in blocks of ten to tweg%égjino acids v(\ﬁre made from the 3' end qf innermost neutral pH

active trunSSRSATRE A RRSHESL ORI AT S BEEBOS, (PEEVEy FURBRSROREH £ Brimer SEQ

ID No. 14) ayasdigacNéiveampppiepfiaiahlposliones s foritopick RaRninplibna deletion mutant of
SHASEGP of the desired length from the carboxy terminal end.. For example PCR with primers

described i No. 14.and S 6 as t ‘and 3' primers respectively was used to
generate t&%@ﬁpe‘%ﬁ%@%ﬂs@]@&s I§%ég%%\?v%%rnaesgtg%%sﬁe%&ﬁya@u&%P%ss%i%:%r%%%g%a?:?ﬁ IresPuro2
vector. SimitgghariaRuvictil yeverpedt lpridudvaites chitredficats BEQftEniNda R, 28 »8086lS8hrand 32 were

used to generate deletion mutants endi amijno acid itigns A.447, 4 94, A 372,
a0 S 347 PR BP I T B RO e b T SN 01 A Ao it

Nhel and Bawh¥|Bée#296) etahditseritigastesbiy fetuiiiniaryadd mscepdid sRefid Yorectatnieiveen Nhel and
Barral sites. A few independent clopes in the final expression construct from each gro ere tested

for secrete?ﬂmp%%@%gegﬁ&ﬁfgﬁ%%% @t%ry%ba f’esﬁt??%% P%:? S T ﬂ%“@gﬁ?g?ﬁ%éﬁ,&m serum
free mediargsplitiage mati Ajmabel isathpfomd cfan @trindicataditioe fanintsctodassay.dvliniprep DNA

prepared from o ernirght cugures vg%%trans ected with eneél:ice g ovaggn CA) 140 transfection
reagent folIBNATG AR &) uwf%%rt TerYedomtien 88%%%88{3. 1% i g %rlﬁ\‘? a%l?hgﬁsured by
microliter akgaysasldasachhedsabtheepdniey ol Resiitsulabod i ajpiosliydsesadintiyptsyasimeasured in

SHASEGP run%a‘\?tii%(/)éb%tants tgégentliggtte 'Bimall active domain for secreted neutral active
hyaluronid & 4 y fucrons, such as less than 10 microns.

[0421] For administration by inhélation, the compositions for use herein can be delivered
in the form of an aeroso! spray presentation from pressurized packs or a nebulizer, with
the use of a suitable propellant, including, but not limited to, dichlorodifluoromethane,
trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide and other suitable
gases. In the case of a pressurized aerosol, the dosage unit can be determined by providing
a valve to deliver a metered amount. Capsules and cartridges of, e.g., gelatin, for use in an
inhaler or insufﬂatoi~ can be formulated containing a powder mix of the compound and a

suitable powder base such as lactose or starch.

[0422] The compositions can be formulated for local or topical application, such as for
topical application to the skin and mucous membranes, such as in the eye, in the form of
gels, creams, and lotions and for application to the eye or for intracisternal or intraspinal
application, Topical administration is contemplated for transdermal delivery and also for
administration to the eyes or mucosa, or for inhalation therapies. Nasal solutions of the
active compound alone or in combination with other pharmaceutically acceptable

excipients can also be administered.

[0423] For example, formulations suitable for topical application to the skin or to the eye
generally are formulated as an ointment, cream, lotion, paste, gel, spray, aerosol and oil.

Carriers that can be used include vaseline, lanoline, polyethylene glycols, alcohols, and




[0564] The results showed that all six one amino acid deletion mutants ending at indicated amino acids
from Y 482 to E 477 gave higher secreted activity than GPI anchored sHASEGP [0565] The results
also showed that deletions beyond A 467 eliminated any secreted activity. Secreted neutral activity
from the A 467 clones decreased to approximatel O%O% of that found P478 or N 483 clones. It was
therefore concluded that more of the carboxy 141 terminal domain of human sHASEGP was required
to create the neutral active hyaluronidase domain than previously assumed from the bee venom

enzyme. TG SEIRNES IMRSERIBRAIIMINGLCOMAN AL thiis 0ecessanular DRURLAGINDY. A very
narrow range spanning approximately 10 amino acids before the cleavage site a K thus
defined theamixiin{all activpetesniiy. WoiEH6 ¢ FEN diRrE B dRFERC TS OF IBiGedAb, PEPTIDE
MODIFIC%T}QOI}I{ Or|>|) i‘—l%@&%gﬁ% RE&%g%@gTEVIB . 10%671 c';*ild'f)‘h%n ?)HASE aIi’cggslsesses an
unusually 3'ng p@dlg d native ﬂea el peptrde. ﬁtlbﬁawwg&sltence’g %%mar jacent tysteine
residues ipohe (Bhylenpehytioks eyt yéauitoxagimdgatichdqlyiee ptideln (itithd roryithin dee A
endoplasmic fEisHNIANING (e Ieysl eriessimandharelone prexent bial leval cuprgssion of a
SHASEGP. R series of more efficient Secre gryﬁeaﬁer pelb?isdes were t%ere?ore {EXEG %6 Bxamine for
their abilitys4o. érdismcantbeused) fingrigasicn 8HERI fatisp aftioreytOfH681 sinfesicndl §REE6R1 The Kappa

leader peptide, was _copstructed by gverlappi rimer annealing and extension PCR with primers
corresponaﬁl(gt%ysrgaﬁ%%cg%?r??%é i%rﬂ%%g]&gén é%egh%%%s_pq%é: artésl%l |r§8 B"&ﬁsnaﬁpﬁified kappa
sequence wabapiififibcksviimitasiing polymes coatainndd\oehsiteai sttipe dongawd fas, desctiibed in SEQ
ID No. 41) nedﬁ%coR .sét&gt tttlgeS' end agn%easl_%rli_tg e%Sin Slg&gle i\lo 42). Tlt:]é% alﬁo ed cloning the
Kappa leader peé%g’e%’(? e poaﬁ/pep?f)cfg%equence ISas %s HBed n TSRI0™ASK4R the Litmus 39
(NEB) vectartdréinaerchindieand dcohB sitess. SFhi SE@D b asravidetEhasdif soRfosited dtienefare this

kappa construct between Nhel site.and EcoRlI site was furthe lified with a 5' Spel primer (as
Coscribed T SCEHTS 106 % S 0 A OB A S T o 0 a2 SR P without
GPI anchosmodingft SHATEGR o sobixmmirebialrmdnidtsdNioet an dhBaisfdwhdcloted into a
Litmus 39( ector.withi hel and BaniHI. sites.qf thel itmus39 vector. . This resulting

SHASE PR TG L VLBl o SR TAR i Sp L RGeSt 5 SRR dfe he

kappa leadesmal sislichempiifigdsntls®Gpel and Mlul was cloned into it. Site directed mutagenesis was
performed on this Litmus 39 vector containing both Kappa and sHASEGP sequences to generate the
in 142 [0424] These solutions, particularly those intended for ophthalmic use, can be formulated

as 0.01% - 10% isotonic solutions, pH about 5-7, with appropriate salts.
[0425] 5. Compositions for Other Routes of Administration

[0426] Other routes of administration, such as topical application, transdermal patches,

and rectal administration are also contemplated herein.

[0427] For example, pharmaceutical dosage forms for rectal administration are rectal
suppositories, capsules and tablets for systemic effect. Rectal suppositories are used
herein mean solid bodies for insertion into the rectum that melt or soften at body
temperature releasing one or more pharmacologically or therapeutically active ingredients.
Pharmaceutically acceptable substances utilized in rectal suppositories are bases or
vehicles and agents to raise the melting point. Examples of bases include cocoa butter
(theobroma oil), glycerin-gelatin, carbowax (polyoxyethylene glycol) and appropriate
mixtures of mono-, di- and triglycerides of fatty acids. Combinations of the various bases

can be used. Agents to raise the melting point of suppositories include spermaceti and




frame fusion of Kappa leader sequence to the mature polypeptide of SHASEGP. Primer pairs
corresponding to SEQ ID No. 34 and 35 were used to generate the kappa leader with the native Asp
as the terminal amino acid fused to the F 38 of SHASEGP (up to P 478) (as described in SEQ ID No.
46 for the polypeptide sequence of the fusion prot?w Other primer pair combinations such as
embodied by SEQ ID No. 33 with SEQ ID No. 35 were used to generate Kappa leader ending at the
terminal Asp (D) fused to L 36 of SHASEGP, SEQ ID No. 33 with SEQ ID No. 36 were used to

generate Ka leader endi ttQLer befare the terminal As sed to L 36 of SHASEGP,
and SEQ IB%?{ %‘i%%vﬁﬁpg%%g% 0. ?é#(g%%(s?eedﬁgrg%]erea 8?%6%%%3#)&{#8 gaglfr%g Gly (G) (before
the terminahdldmDThisguctd wedghbbSHASH GipbheokaprbestNBS B@GRLfusions obtained by site
directed mutagenesis were gel purified, digested with enzyme Dpni to digest any carryover parental

e, foaad depied Wil ElQnt e W ANGAR0R S e diaMeY BamE g gssier

[
HislresPuro2 backbone v}\%zlfc1 as the his tag (six amino acid spacer followe §< Istirlines) cloned
in betweerPBrmmitewiichalbitiasiterishlp REEGRoecRd byt Tanaecfmtbadeon frgomwationsdior a construct
that is Nhel P-BamHI-His in plresPuro2. Four sets of such construct were obtained
that would correspond to the combinations of G or D at the Kappa leader end and L 36 or F 38 at the
beginning of mature SsHASEGP. A few independent clones from each type of construct were

transfected &I CRromsdpEopsepitaldonsansdsmaliadginistatiprriahopraeried s gieselsce of kappa
secretion '%&%ww&mmﬁmq&eﬁﬁﬁﬁa@%@ﬁeﬁﬁ%ﬂe@mmmmeac?%gn@f&a&ive secretion

leader, Miniprep DNA prepared from overnight cultures were transfected with Genejuice (Novagen,
CA) transfét?ﬁb??géé@@ﬁ?fgﬂﬁm@ Prsh arehePaUiERd I pRRHI the petEHISTBPRPBA AP RS were drawn for

testing by r@ﬁ{eﬁa%vmeat A@Q&%ﬁ&%ﬂ%@i% SAIHIOdaz A asMeaswad by microtiter
assay as described above. [0570] Mouse IgG kappa chain leader peptide SsHASEGP fusion constructs

were testedEPEEstTIhhRoveIeEROBRS FoBIBHAHODE Shieivdar maTamal admipistatiqusan ] b. Results

HUMAN e 124 EGP AA
HUMAN SHAS OB GG NRPBHGT L U2S PR Bl HARGEHGPP 7o L 1986

and typically take the form of an optionally buffered aqueous solution of the active

compound.

[0430] The pharmaceutical compositions can also be administered by controlled release
means and/or delivery devices (see e.g., in U.S. Patent Nos. 3,536,809; 3,598,123;
3,630,200, 3,845,770; 3,847,770, 3,916,899; 4,008,719; 4,687,610; 4,769,027; 5,059,595;
5,073,543, 5,120,548; 5,354,566; 5,591,767, 5,639,476; 5,674,533 and 5,733,566). The
active compounds or pharmaceutically acceptable derivatives can be prepared with
carriers that protect the compound against rapid elimination from the body, such as time-

release formulations or coatings.

[0431] In one embodiment of the compositions and methods provided herein, the
therapeutic agent is administered locally in a slow release delivery vehicle, for example,
encapsulated in a colloidal dispersion system or in polymer stabilized crystals. Useful
colloidal dispersion systems include nanocapsules, microspheres, beads, and lipid-based
systems, including oil-in-water_emulsions, micelles, mixed micelles, and liposomes. For
example, the colloidal dispersidn system can be a liposome or microsphere. Liposomes
are artificial membrane vesicles that are useful as slow release delivery vehiciés when
injected or implanted. Some examples of lipid-polymer conjugates and liposomes are

disclosed in U.S. Patent No., 5,631,018, which are incorporated herein by reference in its




Native Leader SsHASEGP AA 1-478 HIS6 0.4857 [0572] The enzyme assay results indicated that the
IgG Kappa leader was capable of enhancing secretion of SHASEGP approximately 7 to 8 fold higher
than the native secretion leader when compared with clones P478, Y 482 or N 483 that lacked such a
leader. Other kappa leader constructs with variatioéré of the leader fusion site from the Asp or the Gly
of the Kappa leader to L36 or F38 of SHASEGP yielded increased levels of secreted neutral active
hyaluronidase activity as well. These examples are intended to expand rather than limit the scope of

the invention, as other efficient secretory leader uences, may be utilized wjth the, same technology.
(05731 EXEMETE é)féBWjaéEﬁtﬁﬁ&P%ﬁ%ﬁeAia%mWM&%%%béﬁﬁé&% rR8eETOR [0575]

A sHASEGRawitheWliss) BRIEPR dag,0Mas 192 cdaiesiiy sipnRig dolgubRiaisUoRio axpregsion cassette,
HZz24 (SE%}ID NO 47). The HZ24 plasmid vector for expregsion of SHASEGP comprises a pCl vector

backbone GrfbhkeR) plmutinerciiar dnosames Shrretasms Depsteeh mmkie82158)&akronidase, an
internal ribpgomalislts) Bite1 WhRESD s HoasHYS, BESM Yk us idasinrils 30Maie fapuse dihydrofolate

reductase (DHFR) gene. The pCl vector backbone also includes DNA encoding the Beta-lactamase

resistance SSTEIRMBR SherPEiR R S1s dpYiteamd S goin Bg v /ivaRdFHRM distecb ity
enhancer/om@ier isgifR (b rehinatisdAen 2 nd mBNA Ui oyade pylaliagy signal (SV40).

The DNA encodin?é;le SHASEGRP construct contained a Kozak consensus sequence in the

Methionine(bPe Faneampls) rcdew alsasa Sipddipmeantriningsa afactive amsumhat construct
pCI-PH20- IRzt 5‘§¥o‘i&@@h§ﬂ?&3@rﬁﬁﬁ%ﬁﬂﬁ@c@&g{ﬁ MENA SRECIRS 450y VY

promoter that encodes amino acids 1-482 of PH20 and 144 amino acids 1-187 of the dihydrofolate

reductase SEPRREIPIY EIIOR HARTBES St Epakyaftaus conditions, including, but not limited
to, cosmetic formulations and treatment of spinal cord injuries.

[0432] Desirable blood levels can be maint/ained by a continuous infusion of the active
agent as ascertained by plasma levels. It should be noted that the attending physician
would know how to and when to terminate, interrupt or adjust therapy to lower dosage due
to toxicity, or bone marrow, liver or kidney dysfunctions. Conversely, the attending
physician would also know how to and when to adjust treatment to higher levels if the

clinical response is not adequate (precluding toxic side effects).

[0433] The efficacy and/or toxicity of the SHASEGP polypeptide and/or its inhibitor (s),
alone or in combination with other agents, such as therapeutically effective agents, also
can be assessed by the methods known in the art (see, e.g., O & Apos; Reilly,
Investigational New Drugs 15: 5-13 (1997)).

[0434] 6. Articles of manufacture

[0435] The sHASEGP polypeptides or soluble human hyaluronidase domains thereof or
compositions containing any of the preceding agents can be packaged as articles of
manufacture containing packaging material, a compound or suitable derivative thereof
provided herein, which is effective for treatment of a diseases or disorders contemplated
herein, within the packaging material, and a label that indicates that the compound or a
suitable derivative thereof is for freating the diseases or disorders contemplated herein.

The label can optionally include the disorders for which the therapy is warranted.




[0576] The human PH20 open reading frame was amplified from an Invitrogen OR_F clone
(10F110647, Invitrogen, Carlsbad CA) with a 5'Primer that introduced an Nhel site and Kozack
consensus sequence before the Methionine of PE120 and a reverse primer that introduced a stop
codon following Tyrosine 482 and introduced a B [)-Il restriction site. The resultant PCR product was
ligated into the plasmid pIRESpuro2 (Clontech, Palo”Alto, CA) following digest of the PH20 PCR
fragment with Nhel and BamH1. [0577] EXAMPLE-7 [0578] GENERATION OF A sHASEGP

EXPRESSI L LINE [0579] Nan-transfected, 1)044 CFIO, cells.grawing in GIBCO Modified
CD-CHO n@g’ﬁ%ﬁ%g% ﬂé%@%%fb‘ﬁw%rﬁ?’ég‘*\% rﬁ%ﬂﬁf’@?&’i‘é?ﬂ?ﬂﬁ%géﬂ% 8'¥HPB1urionic Fe8/L
(Gibco), werackrgidednatddifxfdpasedtigiaekaging Phakendasicin prehrishendellkassieetdodeells were
grown at 37C in 5% CO2 humidified | tor. with rpm for shaking. Exponentially growing
non-transfe‘géghg@ ° I‘éﬁe(?eﬁsgwdggti%?%{%?%é’g%y%#o%W%ﬁﬁ&@&%éorﬁ%égé-ao,ooo,ooo viable
cells of the PamsaRTepiREMI0ddicH Ph ol megenals helletedtandriossishandedionsggnsity of

20,000,000 ce{(l; in 017 mL, of 2x trartsfection %uffer 2X HeBS = 40 mM Hepes, pH 7.0, 274 mM NaC1,
10 mM KCP25K5 PRSI hASTS, VR B, %%&%tmtsm%%mél@?o.og inL of

the linear HaRpliasmiskdABOsuBAbISoRE deldct dohentatidn MA saluti@nssedransferred into 0.4 cm
gap BTX (Gentronics) electgoporation cuvettes at rogm temperature. A negative control electroporation

was perforfEHHRITAHD BRIt iX SAAK AN O e sipons whihe srETRAvRS #ade electroporated

with a capagiiapeisehay geoeld3d hoteanard COntmeIAt 5 %0 Mendifftnehmbih dchi didpierionic
F68/L (Gibco), n%%t%lawed to grow jn g well of a 6-well tissue culture plate without selection for 2 days
2t 37C in 598 BB RGNS TR (SRS PRF BRI 55 SCRIEEH PG YRS tissue culture

media was ggieved from each well and tested for presence of hyaltuonidase activity. [0583] Initial
Hyaluronidase Activity of HZ24 Transfected D044 CHO Cells At 40 Hours Post Transfection [0584]

Cells from t ion 2 (35011), were collected fr e tissue culture well, counted and diluted to
10,000 to Zg,ggﬁ\%%lgoceﬁg%gr At clglaplosfﬁprgﬁ%og %%gﬁeczoc ﬁ%ﬁ%%%%g’%ﬁ %uﬁ%%z?kd to each
well of five, &inirgdrai onctinrttofatistsepoktide hlatdss. The it cah GRHEHRDohddia{€stB&E6) containing

4 mM Glutamax-1, and without. h xanthine and thymidine s lements were added, to the wells
containing ngﬁlsn%ﬁh \}%V\g%%aa g)m s%en € i%rm, Po¥ mJectmgucBQ complex, and?or a package

alcohol pad. Instructions are optionally included for administration of the active agent by a
clinician or by the patient. For example, provided herein is a kit containing a small
volume syringe with an effective amount of SHASEGP or a soluble human hyaluronidase
domain thereof, such as 1 to 5000 Units of the soluble glycoprotein, in a 5 to 50 ul
volume, optionally containing a second syringe containing a viscoelastic. Also provided
herein is a kit containing a small volume syringe containing an effective amount of
SHASEGP or a soluble human hyaluronidase domain thereof, such as 1 to 500 Units of the
soluble glycoprotein, and a therapeutic amount of a second active ingredient, such as a

drug, a small molecule, a protein or a nucleic acid.
[0438] K. ANIMAL MODELS

 [0439] Transgenic animal models and animals, such as rodents, including mice and rats,
cows, chickens, pigs, goats, sheep, monkeys, including gorillas, and other primates, are
provided herein. In particular, transgenic non-human animals that contain heterologous
nucleic acid encoding a SHASEGP polypeptide or a transgenic animal in which expression
of the polypeptide has been altered, such as by replacing or modifying the promoter region
- or other regulatory region of the endogenous gene are provided. Such an animal can by

produced by promoting recombination between endogenous nucleic acid and an




[0585] Ten clones were identified from the 5 plates grown without methotrexate, [0586] Six HZ24
clones were expanded in culture and transferred into shaker flasks as single cell suspensions. Clones
3D3, 3E5, 208, 2D9, 1E11, and 4D10 were plated into 96- well round bottom tissue culture plates
using a two-dimensional infinite dilution strategy. Pijlgted clones were grown in a background of 500
non-transfected D044 CHO cells per well, to provide necessary growth factors for the initial days in
culture. Ten plates were made per subclone. [0587] Clone 3D3 produced 24 visual subclones.

Significante%ggﬂ@@igﬁa@B@P@ﬂ@aﬁaW&%%mﬁ@ma%éméé& thirdsgypclones (>50
Units/mL), and these 8 subclones were expanded into T-25 tissue culture flasks in the presence of 50

NiM methofFRaTEOT ISKISTA IR T QRIS THhERAlO89HS Gh SBoIer AR HSR88Fving rise to clones
producing in excess of 1,000 Units/nil in shaker flasks (clone 3D3 5M). [0588] EXAMPLE 8 [0589]

PRODUCTI2N CfratdgentcGRH0H9 04 be pt stz BryNhwedudiap @ andexpaiiteddsamyT flasks
through 1L, spinner flasks in CHO CDM (Invitrogen, Carslbad CA) stipplemented with 100nM
Methotrex ﬁ’rﬂe@ﬁi?a‘?%éélﬂ’ﬁ%rw ; el%t%%tr?é?%‘if&ﬁé‘b“?w%ﬂ%éwﬂ%@mh bioreactor

(Braun) at gindpamidaliondanaty eird fiv 2Qmiliablelelisonait cElB MM LS efehismaerature
setpoint, 37C , pH, 7.2 (starting Setpoijnt), with Dissolved Oxygen Setpoint 25% and an aft overlay of
0-100 co/mfifFtelsd FHCAbEOATIBF et W NRIEREHTTE BE PIES | BEGHA SR EBLEY IS Seftled. At 216

hours, 2508afl i jerd1E ddegiumetEhy Gid BS tdhahdalbtaseeysL AmMnasivmoBryrate) was added,
and at 264 hours 250m1 of Feed #2 Medium was added, This ﬁ[ocess resulted in a final productivity of

1600 UnitsJRH9RYShit1 misisrarothicaanies B i amrshseiie REAIERIABRIIT Q8 butyrate was
147 found tedrpaNgtisatneianseatheRuskisiameti o RERR RN BaaRsRhP HFdREtioN.

3D3-5M Growth & sHASEGP Production, 5L Bioreactor ) )
animal occurs by a recombination between the heterologous sHASEGP-encoding nucleic
acid and endogenous nucleic acid. The heterologous nucleic acid can be targeted to a
specific chromosome. In some instances, knockout animals can be produced. Such an
animal can be initially produced by promoting homologous recombination between a
sHASEGP polypeptide gene in its chromosome and an exogenous sHASEGP polypeptide
gene that has been rendered biologically inactive (typically by insertion of a heterologous
sequence, e.g., an antibiotic resistance gene). In one embodiment, this homologous
recombination is performed by transforming embryo-derived stem (ES) cells with a vector
containing the insertionally inactivated SHASEGP polypeptide gene, such that
homologous recombination occurs, followed by injecting the ES cells into a blastocyst,
and implanting the blastocyst into a foster mother, followed by the birth of the chimeric
animal ("knockout animal") in which a sSHASEGP polypeptide gene has been inactivated
(see Capecchi, Science 244: 1288-1292 (1989)). The chimeric animal can be bred to
produce homozygous knockout animals, which can then be used to produce additional
knockout animals. Knockout animals include, but are not limited to, mice, hamsters,
sheep, pigs, cattle, and other non-human mammals. For example, a knockout mouse is
produced. The resulting animals can serve as models of specific diseases, such as cancers,
that exhibit under- expression of a SHASEGP polypeptide. Such knockout animals can be
used as animal models of such diseases e.g., to screen for or test molecules for the ability

to treat or prevent such diseases or disorders.

[0441] Other types of transgenic animals also can be produced, including those that over-

express the sSHASEGP polypeptide. Such animals include "knock-in" animals that are
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animals in which the normal gene is replaced by a variant, such as a mutant, an over-
expressed form, or other form. For example, one species’, such as a rodent's endogenous
gene can be replaced by the gene from another species, such as from a human. Animals
also can be produced by non- homologous recombination into other sites in a

chromosome; including animals that have a plurality of integration events.

[0442] After production of the first generation transgenic animal, a chimeric animal can be
bred to produce additional animals with over-expressed or mis-expressed SHASEGP
polypeptides. Such animals include, but are not limited to, mice, hamsters, sheep, pigs,
cattle and other non-human mammals. The resulting animals can serve as models of
specific diseases, such as cancers, that are exhibit over-expression or mis-expression of a
sHASEGP polypeptide. Such animals can be used as animal models of such diseases e.g.,
to screen for or test molecules for the ability to treat or prevent such diseases or disorders.
In a specific embodiment, a mouse with over-expressed or mis-expressed sSHASEGP

\ polypeptide is produced.

[0443] The following examples are included for illustrative purposes only and are not

intended to limit the scope of the invention.
[0444] L. THERAPEUTIC USES OF sHASEGP

[0445] Naturally occurring hyaluronidase enzymes from slaughterhouses have been the
principle source of clinical enzyme preparations for over forty years. Bovine and Ovine
testicles are the principle source of this material. These clinical enzyme preparations
however are very crude, sold in preparations ranging from 0.5-5% purity based upon
known specific activities between 30-100,000 Units/mg. Thus their lack of purity
combined with their slaughterhouse origin, leave them as both immunogenic to humans
and as potential source of Jacob Creutzfeld disease and other bovine and ovine pathogens.

Anaphylactic reactions to bovine and ovine hyaluronidase preparations are known to

occur.

[0446] Cattle or bacterially derived hyaluronidase have been used in the treatment of
diseases associated with excess hyaluronic acid and to enhance the circulation of

physiological fluids and/or therapeutic agents. For example, bovine hyaluronidase can be
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co injected with anesthesia in peribulbar, retrobulbar and sub-Tenon’s blocks for
ophthalmic surgical procedures. Moreover, increased surgical complications occur in its
absence (Brown SM et al. J Cataract Refract Surg. 1999 Sep; 25(9): 1245-9.). Bovine
hyaluronidase is also used as an antidote to local necrosis from paravenous injection of
necrotic substances such as vinka alkaloids (Few, B.J. (1987) 4dmer. J. Matern. Child
Nurs. 12, 23-26). Bovine testes hyaluronidase is also useful for the treatment of ganglion
cysts (Paul et al. J Hand Surg 1997 Apr, 22 (2): 219-21). Hyaluronidase can also be used
to facilitate subcutaneous delivery of fluids in hypodermoclysis (Berger EY, Am Geriatr
Soc 1984 Mar; 32(3):199-203). Hyaluronidase has also been utilized to reduce intraocular
pressure in the eyes of glaucoma patients and cataract patients receiving viscoelastics
(U.S. Pat. No. 4,820,516 issued Apr. 11, 1989).

[6447] Cattle or bacterially derived hyaluronidases have also been used as a "spreading
agent” to enhance the activity of chemotherapeutics and/or the accessibility of tumors to
chemotherapeutics (Schuller et al., 1991, Proc. Amer, Assoc. Cancer Res. 32:173, abstract
no. 1034; Czejka et al., 1990, Pharmazie 45:H.9). Combination chemotherapy with
hyaluronidase is effective in the treatment of a variety of cancers including urinary bladder
cancer (Horn et al., 1985, J. Surg. Oncol. 28:304-307), squamous cell carcinoma (Kohno
et al., 94, J. Cancer Res. Oncol. 120:293-297), breast cancer (Beckeniehner et al., 1992, I.
Cancer Res. Oncol. 118:591-596), and gastrointestinal cancer (Scheithauer et al., 1988,
Anticancer Res. 8:391-396). Hyaluronidase is effective as the sole therapeutic agent in the
treatment of brain cancer (gliomas) (PCT published application no. WO88/02261,
published Apr. 7, 1988). Administration of hyaluronidase also indﬁces responsiveness of
previously chemotherapy-resistant tumors of the pancreas, stomach, colon, ovaries, and
breast (Baumgartner et al., 1988, Reg. Cancer Treat. 1:55-58; Zanker et al., 1986, Proc.
Amer. Assoc. Cancer Res. 27:390). Unfortunately, the contaminants and non human

nature of such hyaluronidases result in anaphylactic reactions.

[0448] In addition to its indirect anticancer effects, cattle derived hyaluronidase has direct
anticarcinogenic effects. Hyaluronidase prevents growth of tumors transplanted into mice
(De Maeyer et al., 1992, Int. J. Cancer 51:657-660) and inhibits tumor formation upon
exposure to carcinogens (Pawlowski et al., 1979, Int. J. Cancer 23:105-109; Haberman et
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al., 1981, Proceedings of the 17th Anmal Meeting of the American Society of Clinical
Oncology, Washington, D.C., 22:105, abstract no. 415).

[0449] Given the value of cattle-derived hyaluronidases as a therapeutic, particularly in
chemotherapy in conjunction with conventional chemotherapeutics or as a
| chemotherapeutic in and of itself, there is a need in the field for substantially pure
preparations of hyaluronidase of human origin. There is also a need for efficient, cost-
effective methods of making hyaluronidase to provide commercially significant quantities

of the enzyme. The present invention addresses these problems.

[0450] Hyaluronic acid is an essential component of the extracellular matrix. Hyaluronic
acid is found in the connective tissue of mammals and is the main constituent of the
vitreous of the eye. In connective tissue, the water of hydration associated with hyaluronic
acid creates spaces between tissues, thus creating an environment conducive to cell
movement and proliferation. Hyaluronic acid plays a key role in biological phenomena
associated with cell motility including rapid development, regeneration, repair,
embryogenesis, embryological development, wound healing, angiogenesis, and
tumorigenesis (Toole, 1991, Cell Biol. Extracell. Matrix, Hay (ed), Plenum Press, New
York, 1384-1386; Bertrand et al., 1992, Int. J. Cancer 52:1-6; Knudson et al., 1993,
FASEB J. 7:1233-1241). In addition, hyaluronic acid levels correlate with tumor
aggressiveness (Ozello et al., 1960, Cancer Res. 20:600-604; Takeuchi et al., 1976, Cancer
Res. 36:2133-2139; Kimata et al., 1983, Cancer Res. 43:1347-1354).

[0451] Following spinal cord injury, glial scars are produced by astrocytes and contain
chondroitin sulfate proteoglycans (CSPGs). CSPGs play a crucial role in the mhibition of
axon growth (Levine, 1994; Powell et al., 1997). ‘For example, during fetal development,
CSPGs repel axons and inhibit neural cell adhesion. CSPG’s also play an important role
in boundary formation (Snow et al., 1990, 1992; Powell and Geller, 1999). In addition the
expression of CSPG increases following injury of CNS (Mckeon et al., 1991; Davies et al.,
1997).

[0452] Studies indicate that the inhibitory effects of CSPGs are principally due to the
chondroitin sulfate (CS) glycosaminoglycan (GAG) sugar chain (Snow et al., 1990; Cole
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and McCable, 1991; Geisert and Bidanset, 1993). This is supported by the finding that
administration of bacterial chondroitinase in fact promote axon regeneration when
administered intrathecally. Moreover, electrophysiological experiments determined that
regenerated CST axons established functional connections (Bradbury, et al 2002). In
addition to their direct inhibitory effects, CSPGs could also interact with cell adhesion
molecules or neurotrophic factors to influence neurite outgrowth (Roberts et al., 1988;
Ruoslahti and Yamaguchi, 1991; Milev et al., 1994). Recombinant mammalian
Hyaluronidases are thus useful to reverse the inhibition of CSPG’s in the glial scar and to

promote axon regeneraﬁon following injury.

[0453] The amount of sSHASEGP required to sufficiently degrade CSPG’s in the glial scar
will vary. In some cases repeated administration of 10-5000 Units of sHASEGP by
intrathecal deﬁvery will be required to remove the CSPG’s in the scar. In other cases,
sustained release of sSHASEGP through use of a slow release formulation may be

preferred. Alternatively, administration of gene therapy vectors encoding sHASEGP may
be effective to enhance clearance of CSPG’s.

[0454] sSHASEGPs can also be utilized for the treatment of herniated disks in a process
known as chemonucleolysis. Chondroitinase ABC, and enzyme cleaving similar substrates
as SHASEGP can induce the reduction of intradiscal pressure in the lumbar spine. (Sasaki
et al., 2001, Ishikawa et al., 1999). There are three types of disk injuries. A protruded disk
is one that is intact but bulging. In an extruded diék, the fibrous wrapper has torn and the
NP has oozed out, but is still connected to the disk. In a sequestered disk, a fragment of the
NP has broken loose from the disk and is free in the spinal canal. Chemonucleolysis is
effective on protruded and extruded disks, but not on sequestered disk injuries. In the
United States, chemonucleolysis is approved only for use in the lumbar (lower) spine. In
other countries, it has also been used successfully to treat cervical (upper spine) hernias.

Chemonucleolysis is thus a conservative alternative to disk surgery when it is preferable to

reduce disk pressure,

[0455] The precise composition and structure of the carbohydrate chain(s) on a
glycoprotein can directly influence its serum lifetime, since cells in the liver and reticulo-

endothelial system can bind and internalize circulating glycoproteins with specific




28.8 99 240 4500 274 144 60.2 100 423 4500

115

carbohydrates. Hepatocytes have receptors on their surfaces that recognize oligosaccharide
chains with terminal (i.e., at the outermost end(s) of glycans relative to the polypeptide)
Gl residues, macrophages contain receptors for terminal Man or GleNAc residues, and
hepatocytes and lymphocytes have receptors for exposed fucose residues. No sialic acid-
specific receptors have been found, however. Although somewhat dependent on the spatial
arrangement of the oligosaccharides, as a general rule, the greater the number of exposed
sugar residues recognized by cell surface receptors in the liver and reticulo-endothelial
system, the more rapidly a glycoprotein will be cleared from the serum. Because 6f the
absence of sialic acid-specific receptors, however, oligosaccharides with all branches

terminated, or "capped," with sialic acid will not promote the clearance of the protein to
which they are attached.

[0456] The presence and nature of the oligosaccharide chain(s) on a glycoprotein can also
affect important biochemical properties in addition to its recognition by sugar-specific
receptors on liver and reticulo-endothelial cells. Removal of the carbohydrate from a
glycoprotein will usually decrease its solubility, and it may also increase its susceptibility
to proteolytic degradation by destabilizing the correct polypeptide folding pattern and/or
unmasking protease-sensitive sites. For similar reasons, the glycosylation status of a

protein can affect its recognition by the immune system.

[0457] sHASEGPs can be used to remove the cumulus cells surrounding an egg prior to
cryopreservation and other In Vitro fertilization techniques such an intracytoplasmic
sperm injection (ICSI). Hyaluronidase can be added to harvested oocytes between 10-
200U/m!] in buffered salt solutions. Oocytes are separated from the released cumulus cells
through aspiration and washed through several washes with media lacking hyaluronidase.

The eggs can then be processed for cryopreservation or IVF techniques.

[0458] sSHASEGPs are also useful for the more effective penetration of chemotherapeutic
agents into solid tumors. SHASEGPs can be injected intratumorally with anti-cancer
agents or intravenously for disseminated cancers or hard to reach tumors. The anticancer
agent can be a chemotherapeutic, an antibody, a peptide, or a gene therapy vector, virus or
DNA. Additionally, sHASEGP’s can be used to recruit tumor cells into the cycling pool

for sensitization in previously chemorefractory tumors that have acquired multicultural
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drug resistance St Croix et al Cancer Lett 1998 Sep 11; 131(1): 35-44). sHASEGPs are
also useful to enhance delivery of biologics such as monoclonal antibodies, cytokines and
other drugs to tumors that accumulate glycosaminoglycans. Many tumors delete genes
involved with the catabolism of glycosaminoglycans such that localized accumulation can

prevent antineoplastic agents and the immune system from reaching the tumor mass.

[0459] sHASEGP can also be used to increase the sensitivity of tumors that are resistant to
conventional chemotherapy. In one embodiment, sHASEGP is administered to a patient
having a tumor associated with a LuCa-1 defect in an amount effective to increase
diffusion around the tumor site (e.g., to increase circulation of chemotherapeutic factors
(e.g., to facilitate circulation and/or concentrations of chemotherapeutic agents in and
around the fumor site), inhibit tumor cell motility (e.g., by HA degradation) and/or to
lower the tumor cell(s) threshold of apoptosis (i.e., bring the tumor cell(s) to a state of
anoikis), a state that renders the tumor cell(s) more susceptible to the action of
chemotherapeutic agents or other agents that may facilitate cell death, preferably
preferentially facilitate programmed cell death of cells in anoikis. Chemotherapeutic
agents as used herein is meant to encompass all molecules, synthetic (e.g., cisplatin) as
well as naturally occurring (e.g., tumor necrosis factor IF)), that facilitate inhibition of

tumor cell growth, and preferably facilitate, more preferably preferentially facilitate tumor
cell death.

[0460] Of particular interest is the use of SHASEGP for the treatment of metastatic and
non-metastatic cancers, particularly metastatic cancers, having decreased to undetectable
hyaluronidase activity relative to non-cancerous (normal) cells. sSHASEGP can be used as
a chemotherapeutic agent (alone or in combination with other chemotherapeutics) in the
treatment of any of a variety of cancers, particularly invasive tumors. For example,
sHASEGP can be used in the treatment of small lung cell carcinoma, squamous lung cell
carcinoma, as well as cancers of the breast, ovaries, head and neck, or any other cancer
associated with depressed levels of hyaluronidase or with a defective LuCa-1 (hpHAse)
gene (e.g., a LuCa-1 gene that does not provide for expression of adequate hpHAse levels
or encodes a defective hpHAse that does not provide for an adequate level of

hyaluronidase activity) or other defect associated with decreased hyaluronan catabolism.




98 512 4750 370 216 55.2 92 610 4750 573

117

SHASEGP is preferable for the treatment of malignancies associated with deficient HA

catabolism as it does not require cellular participation for degradation to occur.

[0461] The specific dosage appropriate for administration can be readily determined by
one of ordinary skill in the art according to the factors discussed above (see, for example,
Harrison's Principles of Internal Medicine, 11th Ed., 1987). In addition, the estimates for
appropriate dosages in humans may be extrapolated from determinations of the level of
enzymatic activity of sHASEGP in vitro and/or dosages effective in animal studies. For
example, 70-300 TRU hyaluronidase is effective in reducing the tumor load in a scid
mouse. Given thié information, the corresponding dosages in the average 70 kg human
would range from about 250,000-1,200,000 TRU hyaluronidase. The amount of
sHASEGP administered to a human patient is generally in the range of 1 TRU to
5,000,000 TRU of enzymatic activity, preferably between about 1,000 TRU to 2,500,000
TRU, more preferably between about 100,000 TRU to 1,500,000 TRU, normally between
about 250,000 TRU and 1,200,000 TRU, with about 725,000 TRU representing average

prescribed doses.

[0462] In one embodiment, a SHASEGP is formulated in a 0.15 M saline solution
containing SHASEGP at a concentration of about 150,000 TRU/cc. The formulation is
then injected intravenously at 15,000 TRU/kg body weight of the patient. Alternatively,
the enzyme formulation may also be injected subcutaneously to allow the hyaluronidase to
perfuse around the tumor site. In a preferred embodiment, SHASEGP is injected
peritumorally or into the tumor mass. In another preferred embodiment, sHASEGP is
formulated as é liposome and is delivered by injection either intravenously or at or near
the site of cancerous cells associated with a defect in the LuCa-1 (hpHAse) gene. Injection
of sHASEGP intravenously results in sHASEGP in the tumor site. Moreover, Super
Sialated sSHASEGP is preferably for parenteral administration in that the terminal sialic
acids on sSHASEGP prevent the clearance of the enzyme from circulation by the
reticuloendothelial system. Comparisons of super sialated SHASEGP to non -sialated
bovine and ovine hyaluronidases reveal that substantially more favorable

pharmacokinetics is achieved.
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[0463] FACILITATION OF GENE THERAPY

[0464] The efficacy of most gene delivery vehicles in vivo does not correspond to the
efficacy found in vitro. Glycosaminoglycans can hinder the transfer and diffusion of DNA
and viral vectors into many cell types. The levels such extracellular matrix material can
hinder the process considerably. Dubensky et al., (Proc Natl Acad Sci U S A 1984
Dec;81(23):7529-33) demonstrated that hyaluronidase when combined with collagenase
could facilitate transduction of DNA in viveo. It has been demonstrated that adeno
associated virus is also amenable to hyaluronidase mediated gene therapy Favre et al,
(Gene Ther 2000 Aug;7(16):1417-20).

[0465] We have determined herein that channels of defined size in the extracellular matrix
are opened with SHASEGP. These pores do not enhance the diffusion of substances
greater than about 200-500nm in diameter. However, smaller molecules such as

retroviruses, adenoviruses, adeno-associated viruses and DNA complexes are amenable to
sHASEGP mediated diffusion.

[0466] Alternatively, viruses can be armed with the sSHASEGP gene to facilitate their
replication and spread within a target tissue for example. The target tissue can be a
cancerous tissue whereby the virus is capable of selective replication within the tumor.
The virus can also be a non-lytic virus wherein the virus selectively replicates under a
tissue specific promoter. As the viruses replicate, the coexpression of sHASEGP with

viral genes will facilitate the spread of the virus in vivo.

[0467] Alternatively the nucleic acid of interest and a SHASEGP, can be used
simultaneously or consecutively or so as to be staggered over time. Simultaneously refers
to a coadministration. In this case, these two essential components can be mixed to form a
composition prior to being administered, or can be administered at the same time to the
cell or the host organism. It is also possible to administer them consecutively, that is to
say one after the other, irrespective of which component of the combination product
according to the invention is administered first. Finally, it is possible to use a mode of
administration which is staggered over time or is intermittent and which stops and restarts

at intervals which may or may not be regular. It is pointed out that the routes and sites of
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administration of the two components can be different. According to éne particularly
preferred embodiment, the sHASEGP is administered before the nucleic acid, with the
route of administration of the two components preferably being similar. The time interval
between the injections is not critical and can be defined by the skilled person. It is possible
to recommend an interval of from 10 min to 72 h, advantageously of from 30 min to 48 h,

preferably of from 1 to 24 h and, very preferably, of from 1 to 6 h.

[0468] In addition, the combination product according to the invention can also be
combined with one or more molecule(s) which is/are intended to improve the nucleic acid
administration. The molecules can be molecules which have a protective effect on the
nucleic acid (protection with regard to degradation in the cell), which improve its
penetration or its expression in the host cell (fusogenic peptide, nuclear localization signal,
etc.), which enable one particular cell type to be targeted (ligand or antibody which
recognizes a cell surface protein, etc.), or which prolong the therapeutic effect
(immunosuppressive agent, etc.). The combination product can also be combined with

agents that facilitate transfection (proteins, etc.).

[0469] The combination product according to the invention can be prepared with a view to
local or parenteral administration or to administration by the digestive route. Routes which |
may in particular be mentioned are the intragastric, subcutaneous, intracardiac,
intravenous, intraperitoneal, intrasynovial, intratumor, intrapulmonary, intranasal and
intratracheal routes, and, very particularly, the intramuscular route. The administration can
be effected by means of any technique of the art (injection, oral route, aerosol, instillation,
etc.), as a single dose or as a dose that is repeated once or several times after a particular
time interval. The route of administration can be adjusted to suit the gene of interest to be
transferred and the disease to be treated. The formulation can include pharmaceutically
acceptable vehicles (excipients, adjuvants, etc.). The substance leading to disorganization
of the extracellular matrix and the nucleic acid of interest are preferably dissolved ina
buffer which is suitable for pharmaceutical use and which can be hypertonic, hypotonic or
isotonic. Various buffers can be envisaged. Those which may be mentioned by way of
illustration are a physiological saline solution (0.9% NaCl), a nonphysiological saline
solution (1.8% NaCl), a Hepes-Ringer solution, a Lactate-Ringer solution, a buffer which
is based on Tris-HCI (10 mM Tris-HCI, pH 7.5 to 8, 1 mM EDTA; 10 mM Tris-HCI, pH
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7.5 to 8, 1 mM MgCl.sub.2), a phosphate buffer (Krebs phosphate H.sub.2 O buffer), a

sugar (glucose, sucrose, trehalose, etc.) solution, or simply water.

[0470] HYPODERMOCLYSIS

[0471] Hypodermoclysis, the subcutaneous infusion of fluids, is a useful and easy
hydration technique suitable for mildly to moderately dehydrated adult patients, especially
the elderly. The method is considered safe and does not pose any serious complications.
The most frequent adverse effect is mild subcutaneous edema that can be treated by local
massage or systemic diuretics. Approximately 3 L can be given in a 24-hour period at two
separate sites. Common infusion sites are the chest, abdomen, thighs and upper arms. The
preferred solution is normal saline, but other solutions, such as half-normal saline, glucose
with saline or 5 percent glucose, can also be used. Potassium chloride can be added to the
solution bag if needed. Additionally, other drugs can be delivered through similar routes.
Human sHASEGP can be added to enhance fluid absorption and increase the overall rate
of administration. Human sHHASEGP is prefereable for repeated Hypodermoclysis over
slaughter house-derived enzymes in that it not likely to be immunogenic as the bovine
enzyme is known to be. It may be administered at home by family members or a nurse;

the technique should be familiar to every family physician.

[0472] In ambulatory patients, hypodermoclysis sites include the abdomen, upper chest,
above the breast, over an intercostal space and the scapular area. In bedridden patients,
preferred sites are the thighs, the abdomen and the outer aspect of the upper arm. After
one to four days, the needle and tubing should be changed, although infusion sets have
been left in place for much longer periods without complications. Administration of 500-
mL boluses over one or two hours three times a day can also be given, with 150 U of

sHASEGP given at the subcutaneous site before the first morning infusion
[0473] FACILITATION OF THERAPEUTIC INJECTIONS.

[0474] Many molecules injected percutaneously reach circulation slowly or with very low
efficiency. Several factors regulate the pharmacokinetics and pharmacodynamics of
molecules injected subcutaneously (SC) or intramuscularly (IM). Generally, larger

molecules reach circulation more slowly and less efficiently without active transport into




5250 690 [0591] EXAMPLE 9 [0592] PURIFICATION OF sHASEGP [05931 Conditioned media from
the 3D3 clone was clarified by depth filtration and tangential flow diafiltration into IOrnM Hepes pH 7.0.
Soluble HASEGP was then purified by sequential chromatography on Q Sepharose (Pharmacia) ion
exhange, Phenyl Sepharose (Pharmacia) hydro ic interaction chromatography, phenyl boronate
(Prometics) and Hydroxapatite Chromatography (Biorad, Richmond, CA). [05941 SHASEGP bound to
Q Sepharose and eluted at 400mM NaC1 in the same buffer,. The eluate was diluted with 2M

Ammonimn sulfate to.a,final concentration, of. 50 ASO4 and passed through a Phenyl Sepharose
(low sub) %%?éjlr%%,o%lé%g %%?/e Fr?gfﬁogaﬁn Bcl:fltﬁelgsgér\r{:een%nn%t% ncéit%&ga%%nﬁ ‘D—ggr%ﬂg efesin. The
SHASE G RmastatuteryérofortB€ phseylsepleactsedasinsmatdep 4 FH6/AEEerwasdingat pH 9.0 in

50rnM bicine without 148 ASO4. The eluate was.loaded onto.a ceramic hydrgxyapatite resin at pH 6.9
in 5mM p&?ﬁ(’f%?ﬂ‘%’g A %?&é?%ﬁ%b%%ﬁ%ﬁ@ﬁ@?fﬁ’&%fﬁ%é‘gi . [0595] The resultant
purified sidéspesEiripnsdenshadidespabifitaectvily.nNEtmsssuiahBARd dsgddad beipthtain by way of
the microturbidity assay. using the USP refere stgndard, Purified SHASEGP eluted as a single peak
from 24 (058 R BN SRR ST IB. Chr R O LASEREBa BTt P GPSciont
between Ghitydilabil2Qmthe Gl digAd90% acetonitrile/10% H20 and resolved as a single broad 61
IcDa band by SDS electrophoresis that reduced to a sharp 51kDa band upon treatment with

PNGASE f bl oy Al ATER AEH ERANG IR rEali g LB AdSLRAREg hagpeen eficionty

removed.
available in the blood stream. It would however be advantageous if a medicament could

be given subcutaneously, intramuscularly or intradermally as these administration forms
are much easier to handle for the patient. Especially, if the medicament must be taken
regularly during the whole life and treatment is to start early, already when the patientis a
child. However, a medicament with a very large and labile molecule, such as coagulations
factor VIII of 170 to 300 kDa, have normally a very low bioavailability if given
subcutaneously, intramuscularly or intradermally, since the uptake is not enough and

degradation is severe.

[0476] In addition to the need to increase bioavailability of many subcutaneously
administered biologics, more rapid pharmacokinetics is also critically important in
instances of emergency medicine. The time required to reach intravenous access in many
patients can prevent an otherwise rapid acting drug when administered systemically from
being utilized. In some cases failure to reach intravenous access is then followed by
subcutaneous injection, which leads to additional delay in reaching the target organs.
Thus, the more rapid availability of subcutaneous drugs would be of benefit as a first line
of treatment rather than to risk the time required to achieve intravenous access. Examples
of molecules that can be delivered subcutaneously as well as intravenously include

epinephrine, atropine, narcan, lignocaine, and dextrose.

[0477] Many molecules injected percutaneously reach circulation slowly or with very low
efficiency. Several factors regulate the pharmacokinetics and pharmacodynamics of
molecules injected subcutaneously (SC) or intramuscularly (IM). Generally, larger
molecules reach circulation more slowly and less efficiently without active transport into

circulation. Subcutaneous bioavailability is determined by calculating the ratic of area




[0596] N-terminal Amino Acid Sequence biochemically purified SHASEGP. ‘othtien LI4 fIJfl 8 H 10ffi
heoretical
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- under the curves for SC verses intravenous administration (AUCso/AUCintravenous). A
‘'second factor is charge and affinity for matrix molecules that may play a role in
sequestration of molecules subcutaneously. If these materials are degraded locally they
may never reach their desired targets and thus demonstrate a decreased overall systemic

bioavailability to the target organs.

[0478] Large proteins are normally given intravenously so the medicament directly
available in the blood stream. It would however be advantageous if a medicament could
be given subcutaneously, intramuscularly or intradermally as these administration forms
are much easier to handle for the patient. Especially, if the medicament must be taken
regularly during the whole life and treatment is to start early, already when the patient is a
child. However, a medicament with a very large and labile molecule, such as coagulations
factor VIII of 170 to 300 kDa, have normally a very low bioavailability if given

subcutaneously, intramuscularly or intradermally, since the uptake is not enough and

degradation is severe.

[0479] In addition to the need to increase bioavailability of many subcutaneously
administered biologics, more rapid pharmacokinetics is also critically important in
instances of emergency medicine. The time required to reach intravenous access in many
patients can prevent an otherwise rapid acting drug when administered systemically from
being utilized. In some cases failure to reach intravenous access is then followed by
subcutaneous injection, which leads to additional delay in reaching the target organs.
Thus, the more rapid availability of subcutaneous drugs would be of benefit as a first line
of treatment rather than to risk the time required to achieve intravenous access. Examples
of molecules that can be delivered subcutaneously as well as intravenously include

epinephrine, atropine, narcan, lignocaine, and dextrose.

[0480] An additional benefit of the invention lies in the ability to deliver equivalent or
larger volumes of solutions SC or IM without the pain and morbidity associated with the

pressure and volume of the solution at the site of injection.
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[6481] VITREOUS HEMORHAGE

[0482] In an effort to minimize the potential for causing further detachment or tearing of
the retina during performance of vitrectomy, it has previously been proposed in U.S. Pat.
No. 5,292,509 (Hageman), to inject certain protease-free glycosaminoglycanase enzymes
into the vitreous body, to cause the vitreous body to become uncoupled or "disinserted"
from the retina, prior to removal of the vitreous body. Such disinsertion or uncoupling of
the vitreous body is purported to minimize the likelihood that further tearing or
detachment of the retina will occur as the vitreous body is removed. Examples of specific
protease-free glycosamihoglycanase enzymes which may be used to bring about this
vitreal disinsertion purportedly include; chondroitinase ABC, chondroitinase AC,
chondroitinase B, chondroitin 4-sulfatase, chondroitin 6-sulfatase, hyaluronidase and

beta-glucuronidase.

[0483] Although hyaluronidase enzyme has been known to be usable for various
ophthalmic applications, including the vitrectomy adjunct application described in U.S.
Pat. No. 5,292,509 (Hageman), published studies have indicated that the hyaluronidase
enzyme may itself be toxic to the retina and/or other anatomiéal structures of the eye. See,
The Safety of Intravitreal Hyaluronidase; Gottleib, J. L.; Antoszyk, A. N., Hatchell, D. L.
and Soloupis, P., Invest Ophthalmol Vis Sci 31:11, 2345-52 (1990). Moreover, the used
of impure slaughterhouse preparations of hyaluronidase can cause uveitis or inflammation
of the eye. The use of human sHASEGP is thus preferable in both its increased potency,
purity and lack of animal origin that can give rise to immunogenic reactions and antibody
mediated neutralization following repeated administration. In another embodiment, a
pegylated form of a SHASEGP can be injected into the eye. Such a pegylated sHASEGP is
not cleared from the vitreous in such a rapid fashion and maintains its activity in the

vitreous for a longer period of time.

[0484] The ophthalmic toxicity of some hyaluronidase preparations has been confirmed
by other investigators, who have proposed that such hyaluronidase preparations be used as
a toxic irritant for causing experimentally induced neovascularization of the eye, in animal

toxicity models, (see An Experimental Model of Preretinal Neovascularization in the




[0597] EXAMPLE 10 [0598] ANALYSIS OF D044 CHO-DERIVED sHASEGP GLYCOSYLAT1ON
[0599] Conflicting data exists as to whether SsHASEGP's from different species require glycosylation for
their catalytic activity. For example, it is reported that enzymatically active bee venom hyaluronidase
can be synthesized in cells that lack glycosylationl@gchinery, i.e. such as E. colt Moreover, treatment
of purified bovine testes hyaluronidase with PNGase did not inactivate enzyme activity (Yamagata et al
1997). Other studies report loss of activity following deglycosylation and that disulfide bonds are
additionall %%;#r%%té%q{m AA‘ ll(%fﬁ@il?r?\io%at%Stw@’eﬁg?%%ﬁjﬁieﬁ f\/ﬁ{é{%?n or Qﬁrtially
purified préﬁ one RO ever, It'was no ’aippéiren? Whetha? the 1088’ ot attivi y'was a raaan of exposure
of deglycodyiatedphtyrimoicvie St rdiEngtitgYir(iRake sThethecarfd @igtdp aratforssBiASBHiGECt functional
relationship, between glycosylatign and catalytic activity. 1‘49%4060 a. Protocol [06 %}o determine if
functional IQQYH&S%R%&%W%’&S% c%llﬁaaégeiﬁ%%%g%%%?%%%ﬂ EUR ﬁ%ﬁs Srmarg; & based
expressionigyateniampdesqdatsirMieeover diticnsnbixaiNArenacHAG BEP dnpstid S &6t S6 was
expressed in CHO cells using an.1RESpuro. bicistronic cassette in chemijcally defined ecﬁia. Cells
were growr?Tf’c’Jllg}?? SUrE Pf? %PEB?&F* et ?fﬁ&%’)%%o@%&wecgﬁgg%ﬁtﬂg 5?4]??8 gential flow
diafiltrationriyk afRelicendenfcisnit Kiditipafeabitha 3Rishlated i ASBGPranesisihedoncentrate was
exchanged with 10mM Hopes PH 7.4 50mM NacCl. The diafiltrate was then loaded on a DEAR

streamline rase resin and. elut i j om,0-1 n.a Pharmacia FPLC
resin. Humﬂg‘%ﬁA 853e|%%%%%ﬁgﬁ%%%%ﬁa%%ilsér?}lslﬁ,gy\é&@%%iﬁgﬁgl%ar%nrl]gfractions
determinedotiahaheimdigaritenicihy memvaslirsceyee inchite tretb@di8eys dftlxligvestions.sdide enzyme

from the 10-%%%%}%@i nt was gle further. urified.{{?ér? h affinity chromatography on an IMAC
resin chargse wi i umaYrilaa g ,&%%} Brﬁ é{sg lé%sdf%é\(f?own% e%ﬁge%lsg{iﬁn %%FWESE?%%‘?FE 10mM
Imidizole withtatmMesasiateoP he6y@schleripatiteinandthec inoeases ealaritt tiayuediagaist 10mM Hepes
PH 7.4. The highl rified.enzyme was.determined to.possess a specific activity of 97,000 'Units/mg
protein in thvé%‘gr%%egyc%l%ﬁ%ﬁ}%gléﬁ ﬁ?%%ﬁr%%%ﬂ@fg%?n% %gl‘:nl_ iebna{lé%nﬁ%ﬁ#ﬁa?gd substrate
microtiter abyalurfd6har Effcdtectchanfydlio picwin efativeitioldnlad sasw;thonfiesisinpan
SHASEGF was treated witla%)PNG E or Neur 'ni@fs‘e overnight followed.by gel electrophoresis,
electotrans}tﬂé’?{gn(ga%%%?é?n ot g’ﬁg s?s{a\?';{ﬁ%nar?%ﬁ iAked gﬁ# His er%%eﬁg}é%{qgé?ﬁ io¢ y (Qiagen)
and ECL detedtiorge from the vitreal chamber. This increase in exchange removes those materials and

conditions whose presence causes ophthalmologic and retinal damage.
[0486] COSMETIC USES OF sHASEGP

[06487] It is known that hyaluronidase has the effect of depolymerizing the long
mucopolysaccharide chains of the fundamental substance, responsible for the retention of
bound water and of the slowing, by capillary compression, of the diffusion of organic
liquids, which eliminate metabolic wastes. Such retention of water and wastes associated
with fat overloading of the lipocytes, constitutes classical "pigskin" edema or "orange
peel" edema. This depolymerization will therefore cut the long chains of
mucopolysaccharides into shorter chains, whence the elimination of the bound water, of
wastes, restoration of the venous and lymphatic circulation and disappearance of local

edema.

[0488] Use of sHASEGP by way of subcutaneous administration is thus preferred for the
" removal of glycosaminoglycans involved in the accumulation of so-called cellulite and to
promote lymphatic flow. Human SHASEGP is preferred for the treatment of cellulite in

that it is capable of removal of said glycosaminoglycans without the inflammatory




[0604] b. Results [0605] Western blot analysis determined that the human sHASEGP produced in
CHO cells was sensitive to PNGASE treatment. The relative molecule'mass of human sHASEGP
revealed that the protein was highly glycosylated. Upon complete overnight digestion with PNGASE,
human sHASEGP reduced to a single species conlf'ggling that mild heterogeneity of the undigested
band could be attributed to N-linked sugar residues. PNGaseF partial digestion showed a series of
intermediates shifting from untreated and 150 progressive shift with longer treatment. Although bands

were somewhat diffuse on a 7% ifferent intermediate isoforms could.be visualized.
10606] Tro AT o1 A A, B b R B S S R e o
synthesizirignsiateigehiviritas SHASEKEEA bondmatmentdiittongurapeatfosbantdidtestern Blot analysis
of SHASEGP aon 7% Gels D derived n recombinant sHASEGP revealed an approximately
15 1coa SRSy e e e N R T Rner b (AT SRR e
generationwtabimsttabiialiosiatitest Humaigohh S& GrierTdistiz venyivedl dbjedativatoStability and to
enhance sr(%um half-life,of a hunaag sHA%EGP %aﬂve sperm sHASEGP from many species lacks

sialation a y&S%%%?%%@P\?W 1a K:erétcmfnsrgeem ic’lectins. [0607] FACE analysis of SHASEGP [0608]
Analysis of active SHASEGP oligosaccharides by FACE analysis permits rapid determination of

profiles of d8é@9kically aciR&ANHEGISELBAY Pigicol [0610] Purified Hyaluronidase from the 3D3
5M cloths was evaluated using FACE(r) N-Linked Oligosaccharide Profiling (Prozyme).

Oligosacchgyjdgs H’gaﬁlfdﬁay%gsfgevermﬁdd' ool erveapiaieins RyaRzumalicdigestinaaith ,
N-Glyeanase (aka PNGase), labeled using the flourophore ANTS, and separated by electrophoresis.
The relativéig®sWEps Bih @s§c§ﬁﬁﬁ§félb%%sl r&/ 8k @eriPeY by heisA sample and

dilutions of th&samaisPianasideirtalisosatehaEfe iR e daemmtandepianatzghiie migration
distance in Degree of Polymerization (DP) units. [0611] Results .
Thus, an increased concentration of hyaluronan has been shown in tissue from different

organs characterized by inflammatory-immunological injury such as alveolitis (Nettelbladt
- 0 et al, Am Rev Resp Dis 1989; 139: 759-762) and myocardial infarction (Waldenstrom et
al, J Clin Invest 1991; 88(5): 1622-1628). Other examples are allograft rejection after a
renal (Ha'llgren et al, J Exp Med 1990a; 171: 2063-2076; Wells et al, Transplantation
1990; 50: 240-243), small bowel (Wallander et al, Transplant Int 1993; 6: 133-137) or
cardiac (Hillgren et al, J Clin Invest 1990b;85:668-673) transplantation; or.a myocardial
inflammation of viral origin (Waldenstrdm et al, Eur J Clin Invest 1993; 23: 277-282).

[0491] The occurrence of interstitial edemas in connection with the grafting of an organ
constitutes a severe problem in the field of transplantation surgery. As much as 25% of
the grafts, will swell to such a degree that the function will temporarily be lost. Moreover,
in 2-3% of the cases, the swelling causes disruption of the kidney, resulting in a massive

haemorrhage.

[0492] SHASEGP may be used to degrade accumulated glycosaminoglycans in an organ
transplant. Removal of such glycosaminoglycans promotes removal of water from the
graft and thus organ function. Dose ranging from 500-10,000 Units/kg may be

administered to reduce interstitial pressure as such.

[0493] Pathologic Accumulations of Glycosaminoglycans in the Brain




[0612] The N-Profile for the Hyalukronidase sample consists of ten bands of which six (running
concomitant with the oligosaccharide standard bands 05 - 012) had intensities greater than 9%.
Furthermore, the band running alongside the 09 standard was the most intense with intensities of 35%

- 46%. 151 [06141 EGP oligosaccharide analysis %ASEGP Oligosacharide Degree of Polymerization
Percent of Total 15.64 1.2 2

[0494] Hyaluronan levels are elevated in a number of cerebrospinal pathologic conditions.
Levels of cerebrospinal hyaluronan are normally less than 200ug/L in adults (Laurent et al,
Acta Neurol Scand 1996 Sep;94(3):194-206). These levels can elevate to over 8,000ug/L
in diseases such as meningitis, spinal stenosis, head injury and cerebral infarction. Thus
administration of SHASEGP by either intrathecal delivery or systemic injection of super
sialated sSHASEGP can be utilized to degrade critica\lly elevated levels of substrate.

[6495] The lack of effective lymphatics in the brain can also lead to life threatening edema
following head trauma. Hyaluronan accumulation is a result of increased synthesis by HA
synthases, and decreased degradation. Accumulation of hyaluronan serves the purposed of
increasing water content in the damaged tissue to facilitate leukocyte extravasation but can
be lethal. Administration of human sHASEGP to a patient suffering from head trauma can
thus removal tissue hyaluronan accumulation and the water associated with it. Human
sHASEGP can be administered intrathecally through a shunt or alternatively, Super
Sialated sHASEGP can be administered intravenously to reach the brain tissue.

[0496] Following and ischemic of the brain as occurs in stroke, the hyaluronan content
increases dramatically due to increased expression of HA synthases and decreased
catabolism. Failure of ion pumps and leakage of plasma into the interstitium results in
fluid retention that if not properly cleared by the lymphatics, results in tissue necrosis.
Some groups have attempted to prevent interstitial fluid accumulation following ischemia
reperfusion by blocking vascular permeability. However, once the fluid has extravasated,

preventing vascular permeability can prevent resolution of edema and exacerbate

conditions,

[6497] Human sHASEGP can also be used in the treatment of edema associated with brain
tamors, particularly that associated with glioblastbma multiform. The edema associated
with brain tumors results from the accumulation of hyaluronan in the non-cancerous
portions of the brain adjacent the tumor. Administration of hyaluronidase to the sites of
hyaluronan accumulation (e.g., by intravenous injection or via a shunt) can relieve the
edema associated with such malignancies by degrading the excess hyaluronan at these
sites. Thus, hyaluronidase is successful in the treatment of brain tumors not only in the

reduction of the tumor mass and inhibition of tumor growth and/or metastasis, but it also is




13.68 3.4 11.61 10.04 10.04 10.458.37 35.4
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useful in relieving edema associated with the malignancy. Human sHASEGP can be
administered for treatment of edema in a manner similar to that for administration of

bovine testicular hyaluronidase to treat edema (see, €.g., Sa Earp Arq. Braz. Med. 44:217-
20).

[0498] TREATMENT OF GLYCOSAMINOGLYCAN ACCUMULTATION IN
CARDIOVASCULAR DISEASE

[0499] It has been shown that the administration of hyaluronidase in animal models
following experimental myocardial infarct can reduce infarct size (Maclean, et. al Science
1976 Oct 8;194(4261):199-200). The proposed mechanism by which bovine
hyaluronidase reduces infarct size in animals is by reducing hyaluronan accumulation that
occurs following ischemia reperfusion. Reduction of infarct size is believed to occur from
increased lymph drainage and increased tissue oxygenation and reduction of myocardial
water content. While reduced infarct size could be obtained in animal models, the benefits
were not realized in larger clinical studies in humans. Bovine testes hyaluronidase
possesses a remarkably short serum half life of approximately 3 minutes in animals and
man Wolf, et. al., J Pharmacol Exp Ther 1982 Aug;222(2):331-7. This short half-life is
due to the terminal mannose residues that are readily recognized by the scavenger
receptors of the reticuloendothelial system. While small animals may benefit from
hyaluronidase due to a smaller vascular bed, an enzyme with increased half-life is needed.
Super sialated sSHASEGP possesses more favorable pharmacokinetics due to sialation for
which there is no scavenger receptor. Super sialated SHASEGP in doses ranging from
100-200,000 Units /kg may be utilized to facilitate resolution of excess hyaluronan

following ischemia reperfusion and to reduce infarct size.

[0500] Super sialated SHASEGP may also be used to limit coronary plaques from
arteriosclerosis. Such plaques accumulate glycosaminoglycans and mediate macrophage
and foam cell adhesion Kolodgie et al, Arterioscler Thromb Vasc Biol. 2002 Oct
1;22(10):1642-8. Administration of Super Sialated SHASEGP can be used to reduce
plague formation. As repeated administration of hyaluronidase is contemplated at doses
from 100-100,000U/kg, the need to utilize a human recombinant protein with low risk of

immunogenicity and increased half-life will result in superior rednction of plaques.
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[0501] TREATMENT OF PERIPHERAL TISSUES NECROSIS

[0502] Tissue necrosis occurs in many diseases due to venous insufficiency. The lack of
sufficient oxygenation is one of the main obstacles for regrowth of the tissue. It has been
demonstrated that intra-arterial hyaluronidase treatment significantly improves the clinical
picture in patients with peripheral arterial occlusive disease (Elder et. al, Lancet (1980)
648-649). sHASEGP can be injected intra-arterially 3-5 times a week at doses from 10-
200,000 Units.

[0503] ENHANCEMENT OF ANESTHESIA

[0504] Slaughterhouse-derived hyaluronidase is commonly uséd for peribulbar block in
local anesthesia prior ophthalmic surgery. The presence of the enzyme prevents the need
for additional blocks and speeds the time to the onset of akinesia (loss of eye movement).
Peribulbar and sub-Tenon’s block are the most common applications of hyaluronidase for
ophthalmic procedures. Since the discontinuation of Wydase®, reports of increased
diplopia and ptosis have been reported with peribulbar block (Brown et al J Cataract
Refract Surg 1999; 25:1245-9).

[0505] With Wyeth’s discontinunance of Wydase®, bovine testes-derived hyaluronidase
material is now supplied by compounding pharmacies. However, there are several
concerns with using an extemporaneously compounded sterile

product.http://www.ashp.org/shortage/hyaluronidase.cfm?cfid=11944667 & CFToken=942

6953 - reffiref Compounded preparations are not FDA-approved products. As such, the

FDA has no control over the quality or consistency of the manufacturing process.

[0506] SHASEGP from 10-500 Units can be mixed directly with 5ml 2% lidocaine
(Xylocaine), 5 ml 0.5% bupivacaine (Marcaine) and optionally with epinephrine
1:200,000, sHASEGP can be used to increase the onset of akinesia and to remove the
need for additional blocks. sSHASEGP is also ideal for akinesia for cosmetic surgery in
blepharoplasties and face lifts. SHASEGP can also be utilized following such surgical

procedures to diffuse anti inflammatories and to reduce tissue swelling.




2.3103.26 0.5 [0615] EXAMPLE 11 [0616] DEPENDENCE OF SHASEGP N-LINKED
GLYCOSYLATION FOR ENZYME ACTIVITY. [0617] a. Protocol [0618] Samples of purified H136
SHASEGP were mixed with buffer containing Neuraminidase and PNGASE with and without 50ram

Octylglucoside overnight at 37C. Oligosaccharides were verified to have been removed by gel shift
from Western Blot analysis. 152 125

[0507] SHASEGP may also be mixed with a buffering solution such as bicarbonate to
prevent discomfort during the injection procedure. SHASEGP can also be mixed with
anesthesia for lacerations to both reduce the total volume of material required for injection

and to reduce pain from swélling of tissue.
[0508] REDUCTION OF INTRAOCULAR PRESSURE

[0509] A common side effect occurring in postoperative cataract patients is a significant
early, and occasionally prolonged, rise in intraocular pressure. Such a condition is
sometimes serious, especially in patients with glancomatous optic disc changes. Although
the pressure increase tends to be more severe when visco-elastic agents such as hyaluronic
acid are injected into the eye during surgery, the intraocular pressure can become elevated
postoperatively even when such agents are not ufilized. Furthermore, such a pressure
increase can occur even when no additional medications are used during the surgical
procedure. In some cases, it is advantageous to leave a viscoelastic agent in the eye, which
often necessitates giving patients large doses of carbonic anhydrase inhibitors. These
inhibitors lower the intraocular pressure by decreasing the formation of aqueous humor, a
fluid that is normally secreted in the eye, by the ciliary body. Current methods for
relieving postoperative pressure increases in the eye include various types of eye drops
such as beta-adrenergic blocking agents, sympathomimetic agents, miotics, alpha I

selective agents, carbonic anhydrase inhibitors and prostaglandin agents.

[08510] A preferred method of removing the viscoelastic such as hyaluronic acid is by
injection of sSHASEGP during or immediately following anterior segment or posterior
segment surgical procedures, although other methods of administration known in the art
are possible as well. It is preferred if the hyaluronic acid and the SHASEGP are
administered by injection into the anterior chamber during anterior segment ocular
surgical procedures to allow the hyaluronic acid to act as a spacer during the start of the
surgical procedure. In some cases of corneal transplantation, the hyaluronic acid and
sHASEGP combination may be placed on the surface of the intraocular structures prior to
suturing the corneal transplant in place. This combination may also be used in posterior

segment surgery, such as retina or vitreous surgery.



[0620] Results SAMPLE 13/ML No Rx 22.01 Neur'dase 0/N 50mM OG 23.57 PNGaseF w/ 50mM OG
0.0 PNGaseF without 50mM 00 o/n 10.74
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[0511] In some cases, it may be advisable to leave a visco-elastic agent such as
Healon.TM., Viscoat.TM., or other space-occupying substances in the anterior chamber of
the eye at the conclusion of surgery. This is especially true in positive pressure rise when
the intraocular contents tend to come forward and press against the posterior surface of the
cornea. If this oceurs in an eye with a synthetic intraocular lens in place, pressure on the
corneal endothelium can cause significant damage to the cells and subsequent corneal
swelling and opacification can occur, which are associated with decreased vision.
Typically, if a patient's intraocular pressure is significantly elevated at the conclusion of
the operative procedure, it is necessary to give such a patient large doses of carbonic
anhydrase inhibitors, as well as topical eye drops such as beta-blockers and alpha IT
agonists in order to decrease aqueous formation and/or to increase aqueous outflow, These
agents all have significant side effects and, in some instances, are contraindicated in
patients with various types of medical conditions such as breathing problems, heart disease
or high blood pressure. However, the use of sHASEGP in these situations will eliminate

the necessity of giving these patients large doses of such drugs.

{05121 Furthermore, there is a significant amount of hyaluronic acid in the trabecular
meshwork. The sHASEGP will break this down and therefore improve the outflow of the
aqueous through the trabecular meshwork. The patient's intraocular pressure will therefore
decrease. The combination of sHASEGP with other anterior chamber agents, such as a
methylcellulose (Ocucoat. RTM. for example, commercially available from Storz
Instrument Co.), used as spacers and/or protective agents in cataract surgery, will also be
efficacious in preventing significant pressure rises because it will in effect open the
trabecular meshwork and allow more aqueous humor drainage by breaking down a

significant amount of the hyaluronic acid present in the trabecular meshwork.

[0513] Removal of glycosaminoglycans from the trabecular meshwork is also useful for
the reduction of intraocular pressure in individuals suffering form open angle glancoma.
Human sHASEGP can be administered by subconjunctuval injection or injection directly

in the anterior chamber.



[0621] EXAMPLE-12 [0622] ACTIVITY OF SHASEGP TOWARDS SULFATED AND NON-SULFATED
GLYCOSAIVENOGLYCANS [0623] In addition to the microtiter-based assay using HA, the substrate
specificity of SHASEGP towards other glycosatninoglycans or proteoglycans can be tested using a gel
shift assay with purified substrates to determine the activity of SHASEGP towards other
glycosaminoglycans Many Hyaluronidase assays have been based upon the measurement of the
generation of new reducing N-acetylamino groups (Bonner and Cantey, Clin, Chin. Acta 13:746-752,
1966), or loss of viscosity (De Salegui et al., Arch.1Blochem, Biophys, 121:548-554, 1967) or turbidity
(Dorfman and Ott, J. Biol. Chem. 172:367, 1948). With purified substrates all of these methods suffice
for determitiétldh GANEBIESEANESIPabsence of endoglucosamidic activity. [0624] a. Protocol [0625]
GEL SHIFT ASSAY- Purified substrates are mixed with recombinant SHASEGP to test for
endogluco$ipase aativiydhah e (%@W%@bﬁﬁwmg bstiate willin ﬁ}fd@@bﬁz@@droiﬂn
Sulfate A, Aggrecan and D were from Calbiochem. Hyaluronan (Human Umbilical Cor hondroitin

Sulfate C, Bermetbrraurarsofiispemmrancdithahonde i fuididiadsanbehesn balitdslombilical
cord Hyaluf@@aaryy%@m%%dafme&é@%-ﬁe&&@&&@gﬁﬁ@@%%&&m&é&mwmp'es of
expr

purified SHASEGP or conditioned media from sHASEG essing cells as well as aré mixed with

90u1 of testherlmd ap3iFiReo-aRARERILTIHR AR NEIRIIBAIRIT hOWRTHS SIBYEav o ANPHcubation
samples argguifplizedugisRmRle briles Glilp e boch B RmeRea Rius ahghgirerol)

followed by electrophoresis on 15% polyacrylamide gels. Glycosaminoglycans are detected by staining

the gels in &, 8969 e BigETANER CrhiARE Hedininechd tsodonrypr omssand thedasngheminiesys Glacial

Acetic Acidoﬁa%@&ﬁgﬁ%ﬁ&&@%&%@%&@%ﬁ&ﬁg%ﬂﬁ%ﬂ%@f&m@%@Eﬂ@;ﬁb@e%eéﬁafe and absence
of enzyme. [0626] b. Results [0627] 100 Units of SHA EGPms6 in I0Oul was incubated with 90ul10mM

Hepes Buffelamsdnuigpasoriptac die Seliamed Bisha pretueascuid i dedluimhibaiflaGag of various
glycosaminggiyGans and m&ge&i&mcﬁlﬁ&f&%%@ Shimfe AN Ol BRI i staining

revealed increased mobility shifts to a single species in Chondroitin Sulfate A, C and D, Aggrecan and
Hyaluronarfpuieinsdriafardhesyshtand roMortrE Rtk e BonpErEaRents-undigested
glycosaminoglycans ran as a smear in the middle of the gel, the digested products showed the

majority of ﬁﬁgg} kYA SETP daRHBGRtheeigifiant witblasHalamatntabnaaiatatioseing as an
incremental ladder.

sHASEGP from 5-1000 Units followed by fine needle aspiration will remove the cyst

without the need for surgery. Corticosteroids may be optionally injected as well with the

sHASEGP. Additional injection may be required for some patients.
[0517] MYXEDEMA

[0518] Glycosaminoglycan (GAG) infiltration of the skin is a feature of hyperthyroidism,
hypothyroidism, pretibial myxedema, scleromyxedema, and scleredema. Hyaluronic acid
is the main GAG in all the conditions and in normal skin. There is minimal histologic
variability of GAG dermal distribution. The acquired cutaneous mucinoses exhibit similar
skin GAG distribution and biochemical composition. The morphologic differences in
fibroblastic activity suggest that the mucinoses of scleredema and scleromyxedema
represent a local process, whereas the GAG infiltration of thyroid diseases may have a
systemic origin. These disorders may be ameliorated with a SHASEGP from both a local
and systemic route of administration. For chronic therapy, a PEGylated sHASEGP may

be envisioned.



[0628] EXAMPLE-13 EFECTS OF METAL IONS ON sHASEGP ACTIVATION [0629] In addition to the
requirement of glycosylation for optimal enzyme activity, human sHASEGP was found to be activated
with cations for optimal enzyme activity, In the process of purification, SHASEGP was found to have a
low specific acitivity following successive chromatography steps. The HIS6tagged sHASEGP was
found to have a very low specific activity when purified to homogeneity from DEAE followed by
successive Ni-EVIAC purifications. As 1IMAC resin n chelate metal ions, various metals were added
back to SHASEGP to determine the relative enzymé activity. [0630] a. Protocol [0631] Purified

SHASEGP f ing,i ian.wit M nickel (Ni), Cobalt (Co) Zinc (Zn) Calcium (Ca)
A S SRR S

and Magne urs-at room temperature followed by determination of hyaluronidase

activity in microtiter based assay. 154 [0632] b. Results Metal Salt Additive Neutral Activity U/ml NO
ADDITIVE$062@dgevels of Hyaluronan in broncheoalveolar lavages (BAL) from normal individuals

are generally below 15ng/ml. However, BAL levels rise dramatically in conditions of
respiratory distress (Bjermer Br Med J (Clin Res Ed) 1987 Oct 3;295(6602):803-6). In
ARDS for example, hyaluronan levels can increase to 500ng/ml whereas in farmers lung,
BAL levels can surpass 1000ng/ml (Hallgren et al Am Rev Respir Dis. 1989
Mar;139(3):682-7), (Larrson et al Chest. 1992 Jan;101(1):109-14). The increased
hyaluronan in the lung can prevent oxygen diffusion and gas exchange as well as

activating neutrophil and macrophage responses.

[0521] Bovine preparations of hyaluronidase are no preferable for the treatment of such
conditions for a number of reasons. First, slaughterhouse testes-derived preparations of
hyaluronidase are known to be contaminated with serine proteases such as acrosin.
Secondly, the foreign nature of the bovine enzymes increase the probability of an
anaphylactic reaction, which could result in death of the patient. Thus a highly purified
preparation of recombinant human sHASEGP can be delivered by either pulmonary or
intravenous delivery. Human sHASEGP can also be administered to patients suffering
from other pulmonary complications that are associated with elevated glycosaminoglycans

or to enhance the delivery of other co delivered molecules to the ung.

[#522] The invention will now be described in greater detail by reference to the following

non-limiting examples
[0523] EXAMPLE 1
[0524] MICROTITER BASED HYALURONIDASE ASSAYS

[0525] The following example provides for a rapid assay for measurement of the
hyaluronidase activity of sHASEGP. This assay can be related to the TRU, the IU or NFU
through use of 2 W.H.O. standard preparation of hyaluronidase.



100 uM Ni 6.0306 100 uM Co 8.972 100 uM Zn 3.7476 100 uM Ca 101.9892 [0633] A significant
increase in hyaluronidase activity was found following incubation of SHASEGP with 0.1mM Calcium or
0.1mM Magnesium. No such activation was found following incubation with other metals. The addition
of Calcium to sHASEGP increased the specific activity of the enzyme to approximately 97,000 units
per mg protein based upon A280 measurement. A dose response curve of Calcium and Magnesium

metals was then tested to determine the optimal cpficentration of metal ions to enzyme. mM Divalent
Metal[Cal

[0526] BIOTINYLATED HY ALURONAN MICROTITER ASSAY

[0527] The free carboxyl groups on glucuronic acid residues of Hyaluronan are
biotinylated in a one step reaction using biotin-hydrazide (Pierce), Sulfo NHS (Pierce) and
1-Ethyl dimethylaminopropyl-carbodiimide (Sigma). This biotinylated HA substrate is
covalently coupled to a 96 well microtiter plate in a second reaction. At the completion of
the enzyme reaction, residual substrate is detected with an avidin-peroxidase reaction that
can be read in a standard ELISA plate reader. As the substrate is covalently bound to the
microtiter plate, artifacts such as pH-dependent displacement of the biotinylated substrate
does not ocour. The sensitivity permits rapid measurement of Hyaluronidase activity from

cultured cells and biological samples with an inter-assay variation of less than 10%.

[0528] a. Protocol
[0529] PREPARATION OF BIOTINYLATED HA SUBSTRATE

[0530] One hundred mg of HA (Sigma Chemicals) was dissolved in 0.1 M MES, pH 5.0,
to a final concentration of 1 mg/ml and allowed to dissolve for at least 24 hr at 4°C prior to
coupling of biotin. Sulfo-NHS (Pierce; Rockford IL) was added to the CS04 MES
solution to a final concentration of 0.184 mg/ml. Biotin hydrazide (Pierce) was dissolved
in DMSO as a stock solution of 100 mM and added to the CS04 solution to a final
concentration of 1 mM. A stock solution of 1-ethyl -3;(3~dimethy1aminopropy1)
carbidodiimide (EDAC) was prepared as a2 100 mM stock solution in distilled water and
added to the HA biotin solution at a final concentration of 30 mM. This solution was left

~ stirring overnight at 4°C. Unlinked biotin and EDAC were removed by dialysis against
water with 3 changes of 1000x volume of water. The dialyzed, biotinylated HA (bHA)

was aliquoted and stored at -20°C for up to several months.

[0531] Sulfo-NHS was diluted to 0.184 mg/ml in water with the bHA at a concentration of
0.2 mg/ml and pipetted into 96 well COVALINK-NH plates (NUNC; Placerville NJ) at

50 pl per well. EDAC was diluted to 0.123 mg/ml in water and pipetted into the
COVALINK-NH plates with the bHA solution resulting in a final concentration of

10 pg/well bHA and 6.15 pg/well EDAC. The plates were incubated overnight at 4°C or




1001.3 10108104 169164 0.112378 0.015918 0.0014713 0.00013913 0.0000155 [0634] Activation of
SHASEGP was found to occur in the micromolar range. Concentrations above 10mM were inhibitory
for both Calcium and Magnesium. To rule out nonspecific activation of substrate rather than enzyme,

Calcium Chloride in 10m1v1 Hepes buffer was incllélaated with the immobilized biotinylated substrate
on the microtiter 155

for 2 hr at 23°C, which gave comparable results. After covalent immobilization of bCS04
on the microtiter plates, the coupling solution was removed by shaking and the plates were
washed 3 times in PBS containing 2M NaCl and 50 mM MgSO4 (Buffer A). The plates

could be stored at 4°C for up to one week.

[0532] The COVALINK-NH plates with immobilized bHA were equilibrated with

100 pl/well assay buffer - either 0.1 M formate, pH 3.7, 0.1 M NaCl, 1% TRITON X-100
detergent, 5 mM saccharolactone for lysosomal Hyaluronidase; or 10mM Hepes PH 7.4
with ImM CaCl2 and 1mg/ml Human Serum Albumin (ICN) for neutral-active enzymes.
A set of standards for the calibration of enzyme activity against "relative Turbidity
Reducing Units" (rTRU's) was generated by diluting bovine testicular hyaturonidase
(Sigma Type VI-S) in neutral enzyme buffer from 1.0 to 1x10 rTRU/well and assaying
100 pl/well in triplicate. Samples of acid-active Hyaluronidase were diluted in lysosomal
assay buffer from 1:10 to 1:130,000 were pipetted in triplicate at 100 pl/well. For most
assays of tissue extracts and human plasma, a 30 min incubation at 37°C was sufficient.

Positive and negative control wells (no enzyme or no ABC (see below), respectively) were

included in triplicate.

[0533] The reaction was terminated by the addition of 200 pl/well of 6M Guanidine HCl
followed by three washes of 300 pl/well with PBS, 2 M NaCl, 50 mM MgSOy,

0.05% TWEEN 20 detergent (Buffer B). An avidin biotin complex (ABC) kit (Vector
Labs; Burlingame CA) was prepared in 10 ml of PBS containing 0.1% TWEEN 20
detergent, which was preincubated for 30 min at room temperature during the incubation.
The ABC solution was added (100 pl/well) and incubated for 30 min at room temperature.
The plate was washed five times with Buffer B, then an o-phenylenediamine (OPD)
substrate was added at 100 pl/well by dissolving one 10 mg tablet of OPD in 10 mi of
0.1 M citrate-PO, buffer, pH 5.3 and adding 7.5 pl of 30% H,0,. The plate was incubated
in the dark for 10-15 min, then read using a 492 nm filter in an ELISA plate reader
(Titertek Multiskan PLUS; ICN) monitored by computer using the Delta Soft II plate
reader software from Biometallics (Princeton NJ). A standard curve using the bovine
testicular hyaluronidase was generated by a four parameter curve fit of the commercial

hyaluronidase preparation and unknown samples were interpolated through their

absorbance at 492 nm.



plate followed by washing. No activation was found when the enzyme was added to the Calcium
preincubated plate that had been washed. The activation was also tested on phospholipase C
released native SHASEGP which revealed a similar activation with Calcium ruling out an artifact of the
carboxy terminus HI,S6 epitope tag. [0635] EXAM LE 14 [0636] EFFECTS OF ALBUMIN ON THE
ACTIVITY OF sHASEGP [0637] It was found that the dilution of recombinant rHUPH20 and other
preparations of slaughterhouse testes-derived hyaluronidases required albumin in addition to Calcium
for optimal aetiyity. [06 r 063 ¢ in (I as dil ipto [OraM
Hepes buf@?"§ vﬁ#&%?@?uﬁﬁ%%@&%%@%@%ﬁ n pﬂ%@eﬁ%é%%%%c |V|g. Enzyme
assays withnsfinGEGRtanthchyainstidipraparstibnihwerd dspandsadeusingzoth dotivit€ #C12 and
Img/tul Human Serum mi 4 ts [Q 1@ lvation of hya uronidase activity was found
at high dilu |8?1S§1rlﬁéth% cgigésillé g‘é% %%l%ﬁﬁﬁ%lvgs ri%%: aﬁ%@%@?‘fﬁ%@%ﬁ%@on was a result of
preventinghyelvatmidskerio.if tHR&ILnthin faliewiag twdfansaif@i firthats i tats,; AQue¥erable

formulation of hum 1ASE Id foredncl ﬁg? adnetal salt consistjng of either
Calcium oraﬁﬁgg%ggfaﬁa[%gm%l5@?5%5@%%;% 'I%( gﬁ?ﬂ?ﬁ?ﬁéﬁ%&ﬁ SEGP IN
VIVO [0648}r&(Rritcr @ U644 PetiNicdvedd ASirGRethat Grpddckivpdsakinal adtsengMNNAT1M@s1 %
Pluronic was diluted 10 Q.5U/ul in pyrogen free water with 0.15. aCl. A series of dilutions in 20ul
final of Salﬂﬁoet We emrr{?ggeertso %ﬁ&%cggﬁ/g%%ﬁ 6.@%,0 B%E?Bétﬁ%ﬁ%j\%e%lr}ﬁ%rgﬁﬁsﬁ@ﬁ? %an Blue
solution wa&eldd8ibtaarfidalbieerEtot 98 GaoehingesteBisokontdnedlrelys. 7:1287-1289,

1979); physiological salt concentrations (0.15 M) decreased the apparent pH optimum, an

effect that was more pronounced in purified preparations of the testicular enzyme than in

the original crude sample.
[0535] b. Results

[0536] Hyaluronan was biotinylated in a one step reaction using biotin-hydrazide and
EDAC. By limiting the EDAC, which couples the free carboxyl groups on HA with biotin
hydrazide, only a small fraction of the total glucmonic acid residues on HA were labeled.
This amount of EDAC (3 x 10° M) added to HA (2.8 x 10” M) results in 2 maximum of
one molecule of biotin hydrazide coupled per 93 disaccharide units of HA.

[0537] A four-parameter curve fit of bovine testicular hyaluronidase standard reactions
measured at pH 3.7, and diluted from 1.0 to 1x10"° TRU/well, was prepared. Four
parameter curve fits were established from the equation y=((A-D)/(1+ (conc/C)"B)) + D)
where logy y=In (y/1-y"), v'=(y-D)/(A-D), B=-b/In 10 and C=EXP (a/B). The four
parameters (A,B,C,D) were calculated with a software program that utilized the 2+2
algorithm with linear regression (Rodbard et al., Clin. Chem. 22:350, 1976). This curve fit
incorporates the sigmoidal aspects the standard curve. Optimal accuracy for measurement
of a sample typically occurs from 0.001 to 0.01 TRU/well for a 30min incubation. During
a 60 min incubation, 1/1000th of a TRU is detectable. A standard logarithmic curve also
can be utilized over a shorter range of values to establish a standard curve fit. Although
the invention has been described in connection with specific preferred embodiments, it
should be understood that the invention as claimed should not be unduly limited to such

specific embodiments.



156 into the lateral skin on each side of balb NUINUmice that had been previously anesthetized i.p. by
ketamine/xylazine administration. Dye areas were measured in 2 dimensions with a microcaliper from
t=0 to t=45 IMu. Area was represented as mm2 As a control recombinant Human HYAL1 that lacks
neutral activity but is secreted was included. [0645) b. Results [0646] EXAMPLE-16 KINETICS OF

SHASEGP DIFFUSION ACTIVITY [0647) a. Protglcg [0648] Recombinant purified SHASEGPHI56 was ‘
separated into 2 aliquots. One was heated to 95C for 15minutes in a thermocycler with a heated lid. ‘

The other g@ggg 2temperature. Thermal inactivation of enzyme activity was verified in the “
microtiter Say. For kinetic analysis heat inactivated verses native material was i

tested. 4 Units of purified SHASEGP or equivalent heat inactivated material was injected

subcutanel®&88] WItHONIpHEn Ot bysEARalbMare tested at various time points up to 15minutes. 157 3

[0649] b. Results 4 UNITS tminute post injection 4 UNITS HEAT INACITVATED %
|

[0540] Nucleic acid encoding Human sHASEGP may be obtained by one skilled in the art f
g
through a number of procedures including, but not limited.to, artificial gene synthesis, RT- {

|
|
i
|

PCR, and cDNA library hybridization (for example see, Gmachl et al FEBS 336(3) 1993,
Kimmel et al., Proc. Natl. Acad. Sci. USA 90 1993 10071-10075). Alternatively, clones

encoding human sHASEGP may be obtained from IMAGE, or other suppliers of human
gene sequences (Invitrogen Clone ID JOH10647).

[0541] The full length human PH20 cDNA was calculated to be 2009 nucleotides in
length and contained an open reading frame of 1530 nucleotides. The 5° UTR is unusually
large, which can indicate a retained intron and can inhibit translation by preventing the
ribosome from binding to the correct initiating methionine codon due to 9 non coding start
codons in the 5’UTR. The protein (Genbank Accession number NP_003108) is predicted
to comprise 509 amino acids SEQ ID No. 1 with a calculated molecular mass of 58kDa.

[0542] For sequencing of clones, PCR amplified bands were excised, and eluted with the
Gel Extraction Kit (Qiagen) and cloned into the appropriate vectors with compatible ends
after restriction digestion. All sequencing reactions were performed on double stranded
DNA vﬁth the Taq dye deoxy terminator cycle sequencing kit (Applied Biosystems)

according to the manufacturer's instructions, and run on an ABI Prism™ automated
sequencer (Applied Biosystems).

[0543] The human PH-20 open reading frame was obtained by amplifying a human testis
¢DNA library (Clontech, Palo Alto CA) by Polymerase Chain Reaction using primers
SEQ ID NO 14 and SEQ ID NO 47. PCR products were digested with Nhel and BamHI
and cloned into the Nhel and BamHI sites of the vector IRESpuro2 (Clontech).



tminute post injection t0o=2.38 .58 t3= 116.51 t3 =65.48 t6.5= 181.93 T6.5=63.87 tic= 216.96 T10
=65.80 t16=279.99 T16 =74.3

137

[0544] EXAMPLE-4
[0545] ISOLATION OF SHASEGP FROM HUMAN PH20 cDNA

[0546] A catalytically active secreted recombinant human sHASEGP expression vector
capable of effective glycosylation in mammalian cells was generated as described below.
Other expression constructs with promoters and selection genes for different species such
as yeast and insect cells that are also capable of generating sSHASEGP are contemplated.
Positive selection genes such as Glutamine Synthase or Dihydrofolate Reductase (DHFR)
may also be used. The examples given below is not intended to restrict but is rather

provided as an example of several plasmid expression systems that may be used.

[0547] In order to construct secreted forms of sHASEGP, truncation mutants that lack the
hydrophobic C terminal end were constructed. Using a GPI cleavage prediction program
the GPI anchor cleavage site was located around amino acid position N 483 in the full-
length GPI-anchored protein. A set of seven nested 3’ primers were used to construct a set
of seven truncated deletion mutants lacking predicted GPI anchor starting at position Y
482 and deleted progressively by one amino acid. These primers were designed to have
compatible Nhel (5°) and BamH1 (3°) sites to clone the truncation mutants in vector
Irespuro2 either untagged with a stop codon in the 3° primer, or as a C terminus His

tagged protein for ease of purification and detection. For example reverse primers SEQ ID
No. 8, SEQ ID No. 9, and SEQ ID No. 10 were used to generate deletion mutants ending
at position Y 482, F 481 and I 480 without a 6 His tag. Other mutant primers were

generated with the same base design with the appropriate modifications to include and
exclude the particular amino acids. For generating His-tagged variants the same set of
primers are used as for non tagged variants except that primers lack the stop codon in the
respective reverse primers, the forward primer remaining the same ( for His tagged
construction refer to primers with SEQ ID No 19, 20, 21, 22, 23,24 and 25 which are the
reverse primers without stop codon corresponding to non tagged reverse primers for their
respective constructs). Overlapping primers were used to construct a six amino acid
spacer followed by hexahistidine within BamH! and Not!1 sites in Irespuro2 vector such
that His-tagged mutants were generated by ligation of the PCR amplified and restriction



[0650] EXAMPLE-17 RESTORATION OF THE DERMAL BARRIER BROKEN DOWN BY sHASEGP
[0651] a. Protocol 10652] To establish the regeneration time of the pores opened with SHASEGP
following subcutaneous administration, 2Units of purified SHASEGP or saline control was injected
-two opposing lateral sites subcutaneously in ani %I§ at t=0 followed by injection with trypan blue at the
same site at 30min 60 min and 24 hours. Area of the dye diffusion at t=15 minutes post injection was
recorded for each time point compared to the control 158 [0653] b. Results [0654] The results

demonstrate that the dermal glarr'er cqnstitutes withi 24%1 s of admipistration of2éJnits of
enzyme. [%[@éﬁeé%f& Sé”f Bﬁ%@%ﬁ%ﬁ =5 é&?ﬁﬂ%ﬁ@%g ED BY
SHASEGR/HGR6] It was shown that human sHASEGP opened channels in the interstitial space
sufficient to permit the diffusion of a small molecule, i.e. trypan blue dye. However, it was unknown

what the UpRqe|IFRIFWRIE Whit-P rEl PRI BbeRHd AR HWING BIRRSN R AlRHAT ECP-

generate a secreted and neutral active enzyme, a series of truncations were made from the

GPI anchor attachment site to the predicted “catalytic domain” based upon homology with
the bee venom enzyme.

[0549] DNA encoding the human sHASEGP full length GPI anchored clone in
IRESPuro2 was used as a template to generate the various truncated deletion mutants.

Software modeling programs gave several predicted cleavage sites for the full length
polypeptide. One of such predicted sites was at amino acid position N 483 (SEQ ID No.

1). PCR primers were designed to successively truncate the protein from N483 to generate
six deletion mutants starting at Y 482 (lacking N) and ending at E 477(lacking P).

[0550] a. Protocol
[0551] Generating truncation mutant lacking N4&3:

[0552] The full length GPI anchored sHASEGP clone between Nhel and BanH1 site in
pIRESPuro2 was used as a template. This template was amplified with 5° primer
containing Nhel site that starts at starting Methionine of the native signal peptide at M

1(SEQ ID No. 14), and a 3’ primer containing BamHI site that ends at Y 482 (SEQ ID

No. 8). The PCR product was ran on a 1% agarose gel to resolve and confirm the correct

sized amplified band, gel purified, restriction digested with Nhel and BamHI and cloned
into vector pIRESPuro2 (Clontech) between Nhel and BamHI sites generating an

expression vector for expressing this truncation mutant of SHASEGP ending at amino acid
position N482 and lacking the GPI anchor with amino acid sequence (SEQ ID No. 5 for
the sequence of the resulting polypeptide of sHASEGP up to Y 482) and nucleotide
sequence (SEQ ID No. 48 — coding nucleotides for polypeptide in SEQ ID No. 5) as

indicated.



[0657] a. Protocol [06581 Florescent molecules of varying sizes were used to determine the size of
the channels opened by human sHASEGP, Flouresceinated Dextrans of 4,400 and 2million Da
Average Molecular Weight (Sigma) as well as flourescein labeled beads of defined diameters from
20nanometers to 500nanometers (Molecular Prokgg), were administered subcutaneously in a volume
of 40ul with following injection of SHASEGP or saline control in the same sites. Area of the dye font
was then measured in two dimensions at 15 minutes post injection. 159 [0659] b. Results [0660] The

results defpeesateinaaoe Rn oM ARRIHMAR LR YBATRIE) 1880040, digmeter
(Latex Begﬁd?s%%tfgwe I enhanced diffusion following a malnlst tion of sFIASEGP’.%i% ovine serum
albumin (654 esprsizelsimilar kinetics of diffusion to trypan blue, the 50nm latex beads required
significantly more time to diffuse. 500nm beads showed no diffusion up to 480 minutes. [0661]

EXAMPLEgES %UM&M&%@Q@N%@WMB&R@%@&@M&%@@ BRAIES
FOLLOWING SUBCUTANEO CO-INJECTION OF HUMAN SHASEGP. [0662] a. Protocol 160
primer for each mutant. The respective 3° primers are as follows:

[0555] 3’ primer for sHASEGP mutant that lacks the Y 482 -SEQ ID No. 9
[0556] 3’ primer for mutant that lacks the F 481 ~SEQ ID No. 10

[0557] 3° primer for mutant that lacks the I 480 ~SEQ ID No. 11

[0558] 3’ primer for mutant that lacks the Q 479 —~SEQ ID No. 12

[0559] 3’ primer for mutant that lacks the P 478 —SEQ ID No. 13

[0560] Generating further deletion mutants to determine the minimally active domain of
sHASEGP:

[0561] Further deletions, in blocks of ten to twenty amino acids were made from the 3’
end of innermost neutral pH active truncation mutant of sHASEGP, which is sHASEGP
up to E 477. The Nhel forward primer SEQ ID No. 14) was used with an appropriately
positioned 3’ primer to PCR amplify a deletion mutant of sHASEGP of the desired length
from the carboxy terminal end. . For example PCR with primers described in SEQ ID No.
14 and SEQ ID No. 26 as the 5* and 3’ primers respectively was used to generate the
polypeptide in SEQ ID No. 49 when expressed from an expression construct in IresPuro2
vector, Similarly, PCR with reverse3’ primers described in SEQ ID No 27,28,29,30,31
and 32 were used to generate deletion mutants ending at amino acid positions A 447, S
430, G 413, S 394, A 372, and S 347 respectively of the mature SHASEGP. The PCR
products in each case were digested with Nhel and BamHI enzymes and the digested
product cloned into pIresPuro2 vector between Nhel and BamHI sites. A few independent
clones in the final expression construct from each group were tested for secreted neutral -
active sSHASEGP activity by transient transfection in CHO cells in CD-CHO serum free
media (Invitrogen, CA) and samples drawn at indicated time points for assay. Miniprep

DNA prepared from overnight cultures was transfected with Genejuice (Novagen, CA)




mouse IgG mixed with 20ul of either saline or 20ul sHASE P contai ing 4Units of activity, [0664] b.
Results [0665] The results demonstrate that SHASEGP increases the kinetics of serum distribution of
large molecules in circulation. Where no biotinylated IgG could be detected in the control group at 2
hours, 360ng/m1 was apparent by 2 hours in the $ffASEGP group. [0666] EXAMPLE-20 SPREADING
ACTIVITY OF SUBCUTANEOUSLY INJECTED MOLECULES FOLLOWING INTRAVENOUS
INJECTION OF HUMAN sHASEGP [0667] a. Protocol [0668] Four sites for dye injection were utilized
per dose qfaagl-d6:51 AialerashiayianfaatiahPie JBRIRIAS AOBINYERARIY. Injection. Each
dose of test or control article Was injécted i.v. into 2 animals urement’of the dye front area post
45 minute aizjiavas massiredion W@ﬁwﬁﬁé’oﬁ&ﬁgssnbei@aﬁﬂ 15 minutes for each dose or carrier
control. [0669] b. Results [0670] Results demonstrated that highly purified SHASEGP was systemically
available tgy gﬁzl_fl tissueg ypagigtravenous administration. The spreading activity of systemically

administered sHASEGP was dose dependent, with a 10 unit injection being indistinguishable from
carrier contr

63] %%yaluromdase activity was measured in SHASEGP truncation mutants to identify

the minimally active domain for secreted neutral active hyaluronidase activity.

AMINOC ACID 1TO: | U/ML/24HRS PH7.4
347 0.000
372 0.000
394 0.000
413 0.000
430 0.000
447 0.000
467 0.089
477 0.567
478 0.692
479 0.750
480 0.575
481 0.740
482 0.329
483 0.800
509 0.044

[0564] The results showed that all six one amino acid deletion mutants ending at indicated
amino acids from Y 482 to E 477 gave higher secreted activity than GPI anchored
sHASEGP.

[0565] The results also showed that deletions beyond A 467 eliminated any secreted
activity. Secreted neutral activity from the A 467 clones decreased to approximately 10%
of that found P478 or N 483 clones. It was therefore concluded that more of the carboxy
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terminal domain of human sHASEGP was required to create the neutral active
hyaluronidase domain than previously assumed from the bee venom enzyme. The
cysteines in the carboxy terminal domain are thus necessary for neutral activity. A very

narrow range spanning approximately 10 amino acids before the GPI cleavage site at N

483 thus defined the minimally active domain.

[0566] EXAMPLE-5 EFFECTS OF SIGNAL PEPTIDE MODIFICATION ON
SHASEGP SECRETORY ACTIVITY.

[0567] Human sHASEGP possesses an unusually long predicted native leader peptide.
Additionally, the existencé of two adjacent cysteine residues in the leader peptide may
lead to aggregation of polypeptide mmltimers within the endoplasmic reticulum during
high level expression and therefore prevent high level expression of a SHASEGP. A series
of more efficient secretory leader peptides were therefore tested to examine for their

ability to enhance the targeting of SHASEGP for secretion.

[0568] a. Protocol

[0569] The Kappa leader peptide was constructed by overlapping primer annealing and
extension PCR with primers corresponding to sequences in SEQ ID No 37, 38, 39 and 40.
The resulting PCR amplified kappa sequence was amplified with flanking primers
containing Nhel site in the 5’ end (as described in SEQ ID No. 41) and EcoR1 site at the
3’ end (as described in SEQ ID No. 42). This allowed cloning the Kappa leader peptide
(the polypeptide sequence is as described in SEQ ID No. 43) in the Litmus 39 (NEB)
vector between Nhel and EcoRI sites. sSHASEGP has an internal EcoRI site; therefore this
kappa construct between Nhel site and EcoR1 site was further amplified with a 5” Spel
primer (as described in SEQ ID No. 44) and a 3° Mlul primer (as described in SEQ 1D
No. 45). sHASEGP without GPI anchor ending at P 478 was cut out from plresPuro2 with
Nhel and BamHI and cloned into a Litmus 39(NEB) vector within the Nhel and BamHI
sites of theLitmus39 vector. This resulting sHASEGP-containing Litmus vector was
digested with Spel and Mlul restriction enzymes and the kappa leader construct amplified
with Spel and Mlul was cloned into it. Site directed mutagenesis was performed on this

Litmus 39 vector containing both Kappa and sHASEGP sequences to generate the in
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frame fusion of Kappa leader sequence to the mature polypeptide of sSHASEGP. Primer
pairs corresponding to SEQ [D No. 34 and 35 were used to generate the kappa leader with
the native Asp as the terminal amino acid fused to the F 38 of sHASEGP (up to P 478) (as
described in SEQ ID No. 46 for the polypeptide sequence of the fusion protein). Other
primer pair combinations such as embodied by SEQ ID No. 33 with SEQ ID No. 35
were used to generate Kappa leader ending at the terminal Asp (D) fused to L 36 of
SHASEGP, SEQ ID No. 33 with SEQ ID No. 36 were used to generate Kappa leader
ending at the Gly (G) (before the terminal Asp (D)) fused to L 36 of SHASEGP, and SEQ
ID No. 34 with SEQ ID No. 36 were used to generate Kappa ending at the Gly (G)
(before the terminal Asp (D)) fused to F 38 of SHASEGP. The Kappa —~sHASEGP
fusions obtained by site directed mutagenesis were gel purified, digested with enzyme
Dpnl to digest any carryover parental DNA, and then digested with Nhel and Bam HI and
cloned in to the Nhel/BamHI digested HisIresPuro2 backbone which has the his tag (six
amino acid spacer followed by six histidines) cloned in between BamH1 and Notl sites in
pIRESPuro2 vector. Therefore upon ligation we obtain a construct that is Nhel- kappa-
SHASEGP-BamHI—His in pIresPuro2. Four sets of such construct were obtained that
would correspond to the combinations of G or D at the Kappa leader end and L 36 or F 38
at the beginning of mature sSHASEGP. A few independent clones from each type of
construct were transfected into CHO cells in CD-CHO medium (Invitrogen, CA) to test
whether the presence of kappa secretion leader would promote increased levels of secreted
protein as compared to native secretion leader. Miniprep DNA prepared from overnight
cultures were transfected with Genejuice (Novagen, CA) transfection reagent following
manufacturer recommended protocols and samples were drawn for testing by microtiter

assay at indicated time points. Hyaluronidase activity was measured by microtiter assay

as described above.

[6570] Mouse IgG Kappa chain leader peptide sSHASEGP fusion constructs were tested to
test for higher levels of secreted neutral active SHASEGP activity.
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[0571] b. Results
HUMAN sHASEGP GENE CONSTRUCT U/ML/24HOURS PH 7.4
IgG Kappa Leader sHASEGP AA 38-478 HIS6 | 3.0257
Native Leader sSHASEGP AA 1-478 HIS6 0.4857

- [0572] The enzyme assay results indicated that the IgG Kappa leader was capable of
enhancing secretion of sSHASEGP approximately 7 to 8 fold higher than the native
secretion leader when compared with clones P478, Y 482 or N 483 that lacked such a
leader. Other kappa leader constructs with variations of the leader fusion site from the
Asp or the Gly of the Kappa leader to L36 or F38 of sHASEGP yielded increased levels of
secreted neutral active hyaluronidase activity as well. These examples are intended to
expand rather than limit the scope of the invention, as other efficient secretory leader

sequences may be utilized with the same technology.

[0573] EXAMPLE 6
[0574] GENERATION OF A HUMAN sHASEGP EXPRESSION VECTOR

[0575] A sHASEGP without an eptiope tag was generated by cloning into a bicistronic
expression cassette, HZ24 (SEQ ID NO 47). The HZ24 plasmid vector for expression of
sHASEGP comprises a pCI vector backbone (Promega), DNA sequence encoding amino
acids 1-482 of human PH20 hyaluronidase, an internal ribosomal entry site (IRES) from
the ECMV virus (Clontech), and the mouse dihydrofolate reductase (DHFR) gene. The
pCI vector backbone also includes DNA encoding the Beta-lactamase resistance gene
(AmpR), an f1 origin of replication, a Cytomegalovirus immediate-early
enhancer/promoter region (CMV), a chimeric intron, and an SV40 late polyadenylation
signal (SV40). The DNA encoding the sHASEGP construct contained a Kozak consensus
sequence in the Methionine of the native signal leader and a stop codon at Tyrosine 482.
The resultant construct pCI-PH20-IRES-DHFR-~-SV40pa (HZ-24) results in a single
mRNA species driven by the CMV promoter that encodes amino acids 1-482 of PH20 and
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amino acids 1-187 of the dihydrofolate reductase separated by the internal ribosomal entry
site.

[0576] The human PH20 open reading frame was amplified from an Invitrogen ORF clone
(IOH10647, Invitrogen, Carlsbad CA) with a 5’Primer that introduced an Nhel site and
Kozack consensus sequence before the Methionine of PH20 and a reverse primer that
introduced a stop codon following Tyrosine 482 and introduced a BamH]1 restriction site.
The resultant PCR product was ligated into the plasmid pIRESpuro2 (Clontech, Palo Alto,
CA) following digest of the PH20 PCR fragment with Nhel and BamH]1.

[0577] EXAMPLE-7
[0578] GENERATION OF A sHASEGP EXPRESSING CELL LINE

[0579] Non-transfected DG44 CHO cells growing in GIBCO Modified CD-CHO media
for DHFR(~) cells, supplemented with 4mM Glutamine and 18 ml Plurionic F68/L
(Gibco), were seeded at 0.5 x 108 celis/ml in a shaker flask in preparation for transfection.
Cells were grown at 37°C in 5% CO; humidified incubator with 120 rpm for shaking.

Exponentially growing non-transfected DG44 CHO cells were tested for viability prior to
transfection.

[0580] 60,000,000 viable cells of the non-transfected DG44 CHO cell culture was pelleted
and resuspended to a density of 20,000,000 cells in 0.7 mL of 2x transfection buffer (2X
HeBS =40 mM Hepes, pH 7.0, 274 mM NaCl, 10 mM KCl, 1.4 mM NapHPOq, 12 mM
dextrose). To each aliquot of resuspended cells, 0.09 mL of the linear HZ24 plasmid (250
ug) was added, and the cell/DNA solutions were transferred into 0.4 cm gap BTX
(Gentronics) electroporation cuvettes at room temperature. A negative control
electroporation was performed with no plasmid DNA mixed with the cells. The

cell/plasmid mixes were electroporated with a capacitor discharge of 330 V and 960 uF or
at 350 V and 960 uF.

[0581] The cells were removed from the cuvettes after electroporation and transferred into

5 mL of Modified CD-CHO media for DHFR(-) cells, supplemented with 4mM Glutamine
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and 18 ml Plurionic F68/L (Gibco), and allowed to grow in a well of a 6-well tissue
culture plate without selection for 2 days at 37°C in 5% CO, humidified incubator.

[0582] Two days post electroporation, 0.5 mL of tissue culture media was removed from

each well and tested for presence of hyaluronidase activity.

[0583] Initial Hyaluronidase Activity of HZ24 Transfected DG44 CHO Cells At 40 Hours

Post Transfection

‘ Dilution Activity

Units/ml -

Transfectionl | 11010 0.25
330V
Transfection2 | 1t010 0.52
350V
Negative 11010 0.015
Control

[0584] Cells from transfection 2 (350V), were collected from the tissue culture well,
counted and diluted to 10,000 to 20,000 viable cells per mL. A 0.1 mL aliquot of the cell
suspension was transferred to each well of five, 96 well round bottom tissue culture plates.
0.1 mL of CD-CHO media (GIBCO) containing 4 mM Glutamax-1, and without

hypoxanthine and thymidine supplements were added to the wells containing cells (final
volume 0.2 mL).

[0585] Ten clones were identified from the 5 plates grown without methotrexate.

Plate/Well | Relative

D Hyaluronidase
Activity

1C3 261

2C2 261

3D3 261

3ES5 243

3C6 174

2G8 103

1B9 304
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2D9 273

4D10 302

1E11 242

Al () 333

control

H12 () 0

control

[0586] Six HZ24 clones were expanded in culture and transferred into shaker flasks as
single cell suspensions. Clones 3D3, 3E5, 2G8, 2D9, 1E11, and 4D10 were plated nto 96-
well round bottom tissue culture plates using a two-dimensional infinite dilution strategy.
Diluted clones were grown in a background of 500 non-transfected DG44 CHO cells per

well, to provide necessary growth factors for the initial days in culture. Ten plates were
made per subclone.

[6587] Clone 3D3 produced 24 visual subclones. Significant hyaluronidase activity was
measured in the supernatants from 8 of the 24 subclones (> 50 Units/mL), and these 8
subclones were expanded into T-25 tissue culture flasks in the presence of 50 nM
methotrexate. Clone 3D3 50nM was further expanded in 500nM methotrexate giving rise
to clones producing in excess of 1,000 Units/m! in shaker flasks (clone 3D3 5M).

[0588] EXAMPLE 8
[0589] PRODUCTION OF sHASEGP

[0590] A vial of 3D3 5M was thawed and expanded from T flasks through 1L spinner
flasks in CHO CDM (Invitrogen, Carslbad CA) supplemented with 100nM Methotrexate
and Glutamax (Invitrogen). Cells were transferred from spinner flasks to a 5L bioreactor
(Braun) at an inoculation density of 4.0 x 10E5 viable cells per ml. Paramaters were
temperature setpoint, 37C , pH 7.2 (starting Setpoint), with Dissolved Oxygen Setpoint
25% and an air overlay of 0-100 co/min. At 168 hrs, 250ml of Feed #1 Medium (CD CHO
+ 50g/L Glucose) was added. At 216 hours, 250ml of Feed #2 Medium (CD CHO + 50g/L
Glucose + 10mM Sodium Butyrate) was added, and at 264 hours 250ml of Feed #2
Medium was added. This process resulted in a final productivity of 1600 Units per ml

with a maximal cell density of 6 million cells/ml. The addition of sodium butyrate was
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found to dramatically enhance the production of sHASEGP in the final stages of
production.

3D3-5M Growth & sHASEGP Production, 5L Bioreactor

Viable
Run Cells | %
Hours x10E5 | Viable | Units/ml | Vol (mL) | [Glucose] | Feed
0 4.4 100 0 4500 547
24 5.7 100 0 4500 536
48 10.1 100 37 4500 501
72 17.1 99 62 4500 421
96 28.6 99 118 4500 325
120 28.8 99 240 4500 274
144 60.2 100 423 4500 161
168 55 100 478 4500 92 250m!l Feed #1
192 66.6 98 512 4750 370
216 552 92 610 4750 573 250m] Feed#2
240 53 88 710 5000 573
264 49.8 84 852 5000 474 250ml Feed #2
288 40 70 985 5250 770
312 31 61 1467 5250 - 773
336 254 52 1676 5250 690

[6591] EXAMPLE 9
[0592] PURIFICATION OF sHASEGP

[0593] Conditioned media from the 3D3 clone was clarified by depth filtration and
tangential flow diafiltration into 10mM Hepes pH 7.0. Soluble HASEGP was then purified
by sequential chromatography on Q Sepharose (Pharmacia) ion exhange, Phenyl
Sepharose (Pharmacia) hydrophobic interaction chromatography, phenyl boronate
(Prometics) and Hydroxapatite Chromatography (Biorad, Richmond, CA).

[0594] SHASEGP bound to Q Sepharose and eluted at 400mM NaCl in the same buffer.
The eluate was diluted with 2M Ammonium sulfate to a final concentration of 500mM
ASO4 and passed through a Phenyl Sepharose (low sub) column, followed by binding

" under the same conditions to a phenyl boronate resin. The sSHASEGP was eluted from the

pheny! sepharose resin in Hepes pH 6.9 after washing at pH 9.0 in 50mM bicine without
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AS04. The eluate was loaded onto a ceramic hydroxyapatite resin at pH 6.9 in 5mM PO4
ImM CaCl2 and eluted with 80mM PO4 pH 7.4 with 0.1mM CaCl2.

[0595] The resultant purified sSHASEGP possessed a specific activity in excess of 65,000
USP Units/mg protein by way of the microturbidity assay using the USP reference
standard. Purified sSHASEGP eluted as a single peak from 24 to 26 minutes from a
Pharmacia SRPC styrene divinylbenzene column with a gradient between 0.1% TFA/H,0
and 0.1% TFA/90% acetonitrile/10% H,0 and resolved as a single broad 61 kDa band by
SDS electrophoresis that reduced to a sharp 51kDa band upon treatment with PNGASE-F.

N-terminal amino acid sequencing revealed that the leader peptide had been efficiently

removed.

[0596] N-terminal Amino Acid Sequence biochemically purified sHASEGP.

Position 1121314151617]1819110} 11
TheoreticallLeu JAsnPhelArgjAlalProProVallllelProlAsn
Observed |Asn|Phe iProlProjValllelProlAsn

0
]

[0597] EXAMPLE 10
[0598] ANALYSIS OF DG44 CHO-DERIVED sHASEGP GLYCOSYLATION

[6599] Conflicting data exists as to whether sHASEGP’s from different species require
glycosylation for their catalytic activity. For example, it is reported that enzymatically
active bee venom hyaluronidase can be synthesized in cells that lack glycosylation
machinery, i.e. such as E. coli. Moreover, treatment of purified bovine testes
hyaluronidase with PNGase did not inactivate enzyme activity (Yamagata et al 1997).

Other studies report loss of activity following deglycosylation and that disulfide bonds are
additionally required.

[0600] As all such previous tests were made using either crude or partially purified
preparations however, it was not apparent whether the loss of activity was a result of
exposure of deglycosylated enzyme to contaminating proteases in the crude preparations

or a direct functional relationship between glycosylation and catalytic activity.
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[0601] a. Protocal

[0602] To determine if functional N-linked glycosylation could be introduced into human
sHASEGP using a CHO based expression system under protein free conditions, a cDNA
encoding human sHASEGP-HIS6 was expressed in CHO cells using an IRESpuro
bicistronic cassette in chemically defined media. Cells were grown for 72 hours in CHO
CDM (Invitrogen/ Gibco) followed by concentration and tangential flow diafiltration on a
Pellicon TFF unit (Millipore) with 30kDa cutoff membranes. The concentrate was
exchanged with 10mM Hepes PH 7.4 50mM NaCl. The diafiltrate was then loaded on a
DEARE streamline sepharose resin and eluted with a NaCl gradient from 0-1M NaCl on a
Pharmacia FPLC resin. Human sHASEGP eluted between 10-30% NaCl. Levels of
sHASEGP in column fractions determined that the majority of enzyme was recovered in
the 10-30% NaCl gradient. The enzyme from the 10-30% NaCl gradient was then further
purified through affinity chromatography on an IMAC resin chér_ged with Ni. Human
sHASEGP was eluted from the IMAC resin after washing with 10mM Imidizole with
50mM Acetate PH 5.0. The protein was concentrated and dialyzed against 10mM Hepes
PH 7.4. The highly purified enzyme was determined to possess a specific activity of
97,000 Units/mg protein in the presence of ImM Calcium and 1mg/ml HSA in the ELISA-

based biotinylated substrate microtiter assay.

[0603] To detect changes in protein relative molecular mass, purified human sHASEGP
was treated with PNGASE or Neuraminidase overnight followed by gel electrophoresis,
electotransfer and western blot analysis with an HRP linked anti His6 monoclonal
antibody (Qiagen) and ECL detection.

[0604] b. Results

[0605] Western blot analysis determined that the human sHASEGP produced in CHO
cells was sensitive to PNGASE treatment. The relative molecule mass of human
sHASEGP revealed that the protein was highly glycosylated. Upon complete overnight
digestion with PNGASE, human sHASEGP reduced to a single species confirming that
mild heterogeneity of the undigested band could be attributed to N-linked sugar residues.
PNGaseF partial digestion showed a series of intermediates shifting from untreated and
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progressive shift with longer treatment. Although bands were somewhat diffuse on a 7%

Gel, at least 6 different intermediate isoforms could be visualized.

[0606] Treatment of SHASEGP with Neuraminidase revealed that CHO cells were in fact
capable bf synthesizing sialated human sHASEGP. Upon treatment with neuraminidase
and Western Blot analysis of sSHASEGP on 7% Gels, CHO derived Human recombinant
sHASEGP revealed an approximately 1-3 kDa shift in mobility compared to untreated
sHASEGP. This is thus the first report of the generation of a substantially sialated human
sHASEGP. This is very valuable for both stability and o enhance serum half-life of a
human sHASEGP as native sperm sHASEGP from many species lacks sialation and does

not react with sialic acid specific lectins.
[0607] FACE analysis of sHASEGP

[0608] Analysis of active sSHASEGP oligosaccharides by FACE analysis permits rapid
determination of profiles of catalytically active sHASEGP’s.

[0609] Protocol

[0610] Purified Hyaluronidase from the 3D3 5M clone was evaluated using FACE® N-
Linked Oligosaccharide Profiling (Prozyme). Oligosaccharides were cleaved from 128.7
ng of glycoproteins by enzymatic digestion with N-Glycanase (a.k.a PNGase), labeled
using the flourophore ANTS, and separated by electrophoresis. The relative positions of
the oligosaccharide bands were determined by running the sample and dilutions of the
sample alongside an oligosaccharide standard ladder which designated the migration

distance in Degree of Polymerization (DP) units.

[0611] Results

[0612] The N-Profile for the Hyaluronidase sample consists of ten bands of which six
(running concomitant with the oligosaccharide standard bands G5 — G12) had intensities
greater than 9%. Furthermore, the band running alongside the G9 standard was the most

intense with intensities of 35% — 46%.

[0613] SHAS
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[0614] EGP oligosaccharide analysis
sHASEGP Degree of Percent of Total
Polymerization
Oligosacharide
1 15.64 1.2
2 13.68 3.4
3 11.61 10.0
4 10.04 10.4
5 8.37 35.4
6 7.32 9.7
7 6.14 9.0
8 5.57 124
9 3.84 23
10 3.26 0.5

[0615] EXAMPLE 11

[0616] DEPENDENCE OF SHASEGP N-LINKED GLYCOSYLATION FOR ENZYME
ACTIVITY.

[0617] a. Protocol

[0618] Samples of purified HIS6 sHASEGP were mixed with buffer containing
Neuraminidase and PNGASE with and without 50mm Octylglucoside overnight at 37C.

Oligosaccharides were verified to have been removed by gel shift from Western Blot

analysis.

[0619] b.
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[0620] Results
SAMPLE U/ML
No Rx 22.01
Neuraminidase O/N 50mM OG 23.57
PNGaseF w/ 50mM OG 0.0
PNGaseF without 50mM OG o/n 10.74

[0621] EXAMPLE-12

[0622] ACTIVITY OF SHASEGP TOWARDS SULFATED AND NON-SULFATED
GLYCOSAMINOGLYCANS

[0623] In addition to the microtiter-based assay using HA, the substrate specificity of
sHASEGP towards other glycosaminoglycans or proteoglycans can be tested using a gel
shift assay with pmiﬁéd substrates to determine the activity of sHASEGP towards other
glycosaminoglycans. Many Hyaluronidase assays have been based upon the measurement
of the generation of new reducing N-acetylamino groups (Bonner and Cantey, Clin. Chim.
Acta 13:746-752, 1966), or loss of viscosity (De Salegui et al., Arch. Biochem. Biophys.
121:548-554, 1967) or turbidity (Dorfman and Ott, J. Biol. Chem. 172:367, 1948). With
purified substrates all of these methods suffice for determination of the presence or

absence of endoglucosamidic activity.

[0624] a. Protocol

[0625] GEL SHIFT ASSAY- Purified substrates are mixed with recombinant sHASEGP
to test for endoglucosidase activity that give rise to increased mobility in substrate within
the gel. Chondroitin Sulfate A, Aggrecan and D were from Calbiochem. Hyaluronan
(Human Umbilical Cord) Chondroitin Sulfate C, Dermatan sulfate, and Heparan-sulfate
are obtained from Calbiochem. Human umbilical cord Hyaluronan was obtained from
ICN. Each test substrate is diluted to 0.1mg/ml. 10ul samples of purified sHASEGP or

conditioned media from sHASEGP expressing cells as well as are mixed with 90ul of test




2. A substantially purified glycoprotem of claim 1, wherein the polypeptide is 10encoded by a nucleic
acid molecule that encodes amino acids 36-482 of SEQ ID NO:1 or amino acids 1-482 of SEQ ID
NO:l. 3. The substantially purified glycoprotein of claim 1 or claim 2, wherein the polypeptide is
encoded by a nucleic acid molecule that comprisé$§3he sequence of nucleotides 106-1446 of SEQ ID
NO:6, or a portion thereof that encodes a catalytically active polypeptide. 154.The substantially purified
glycoprotein of claim 3, wherein the nucleic acid molecule has a sequence of nucleotides set forth in
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followed by destaining in 7% Glacial Acetic Acid. Degradation is determined by

comparison substrate mobility in the presence and absence of enzyme.

[0626] b. Results

[0627] 100 Units of SHHASEGPy;se in 10ul was incubated with 90ul 10mM Hepes Buffer
with 50ug/ml Human Serum Albumin for 2 hours at 37C containing 10ug of various
glycosaminoglycans and proteoglycans. Electrophoretic analysis followed by Alcian blue
staining revealed increased mobility shifts to a single species in Chondroitin Sulfate A, C
and D, Aggrecan and Hyaluronan but not Heparan Sulfate nor Chondroitin Sulfate B.
Whereas the undigested glycosaminoglycans ran as a smear in the middle of the gel, the
digested products showed the majority of alcian blue stain running at the dye front with a

small amount of material running as an incremental ladder.
[0628] EXAMPLE-13 EFECTS OF METAL IONS ON sHASEGP ACTIVATION

[0629] In addition to the requirement of glycosylation for optimal enzyme activity, human
sHASEGP was found to be activated with cations for optimal enzyme activity. In the
process of purification, sHASEGP was found to have a low specific acitivity following
successive chromatography steps. The HIS6tagged sSHASEGP was found to have a very
low specific activity when purified to homogeneity from DEAE followed by successive
Ni-IMAC purifications. As IMAC resins can chelate metal ions, various metals were

added back to SHASEGP to determine the relative enzyme activity.

[10630] a. Protocol

[0631] Purified sSHASEGP was tested following incubation with 0.1mM nickel (Ni),
Cobalt (Co) Zinc (Zn) Calcium (Ca) and Magnesium (Mg) for 2 hours at room

temperature followed by determination of hyaluronidase activity in microtiter based assay.




8. The substantially purified glycoprotein of any one of claims 1-7, wherein the 25polypeptide is
secreted from CHO cells. 163 9. The substantially purified glycoprotein of any one of claims 1-8,
wherein the potency of the polypeptide is about 60,000 to 80,000 Units/mg; or is greater than 40,000
USP Units/mg protein, 45,000, 55,000, 60,000, 80,000, 90,000, 95,000 or 100,000 Units/mg. 10.
The substantially purified glycoprotein of any one of claims 1-9, wherein the 5polypeptide is modified
with a polymer. 11. The substantially purified gdycoprotein of claim 10, wherein the polymer is PEG
or dextran. 12. A nucleic acid molecule that consists of a sequence of nucleotides that encodes

[0632] b. Results

Metal Salt Additive Neutral Activity U/ml
NO ADDITIVES 11.909
100uM Ni 6.0306
100 uM Co | 8.972
100 uM Zn | 3.7476
100 uM Ca 101.9892

[0633] A significant increase in hyaluronidase activity was found following incubation of
sHASEGP with 0.1mM Calcium or 0.1mM Magnesium. No such activation was found
following incubation with other metals. The addition of Calcium to sSHASEGP increased
the specific activity of the enzyme to approximately 97,000 units per mg protein based
upon A280 measurement. A dose response curve of Calcium and Magnesium metals was

then tested to determine the optimal concentration of metal ions to enzyme.

mM Divalent Metal [Cat+] Mgt++]
100 1 1.3
10 108 104
1 169 164
0.1 123 78
0.01 59 18
0.001 47 13
0.0001 39 13
0.00001 : 55 15

[0634] Activation of sSHASEGP was found to occur in the micromolar range.
Concentrations above 10mM were inhibitory for both Calcium and Magnesium. To rule
out nonspecific activation of substrate rather than enzyme, Calcium Chloride in 10mM

Hepes buffer was incubated with the immobilized biotinylated substrate on the microtiter




the polypep ide of any one of claims 1-9, wherein the nucleic acid molecule includes a stop 10 codon
whereby upon expression and secretion in a cell a polypeptide that has a sequence of amino acids
that has at least 98% amino acid sequence identity to the sequence of amino acids set forth as amino
acid residues 36-483 of SEQ ID NO:1 is produced1 13. The nucleic acid molecule of claim 12 that
comprises the sequence of nucleotides set forth in ?EQ ID NO:48. 1514.The nucleic acid molecule of
claim 12 that consists of the sequence of nucleotides set forth in SEQ ID NO:48. 15. The nucleic

acid molecul 06% aim that comprise the sequencg of nucleotides set forth a cleqtides 106-1446
of SEQ ID%%’? 0 (ﬂow .Wésrﬁﬁ“ éil\éloa%? vr%% gcvﬁ?es ore g:%ﬁi% A CoRaTo TR f 8%5@ &nce of

20nucleotidzdcianfpréinasbated phite disal B6d Heét whSESQ TheNECliation viak alketeriedssa acid molecule of
anyone Ofp l%‘sp Sa]i%bsle%a r%?e%s%dvx\égg{r%l gﬁg&E(}P which revealed a similar activation with
Calcium ruling out an artifact of the carboxy terminus HIS6 epitope tag.

[0635] EXAMPLE 14
[0636] EFFECTS OF ALBUMIN ON THE ACTIVITY OF sHASEGP

[0637] It was found that the dilution of recombinant tHUPH20 and other preparations of
slaughterhouse testes-derived hyaluronidases required albumin in addition to Calcium for

optimal activity.
[0638] a. Protocol

[0639] Human Serum Albumin (ICN) was diluted into 10mM Hepes buffer with Calcium
to determine the effects of albumin protein on enzyme activity. Enzyme assays with
sHASEGP and commercial preparations were examined using both 1mM CaCl, and

1mg/ml Human Serum Albumin.

[0640] b. Results

[6641] Activation of hyaluronidase activity was found at high dilutions in the presence of
albumin. It was not clear whether this activation was a result of preventing denaturation or
if the albumin affected the availability of the substrate. A preferable formulation of human
sHASEGP could therefore include Albumin and a metal salt consisting of either Calcium

or Magnesium.

[0642] EXAMPLE-15 SPREADING ACTIVITY OF PURIFIED sHASEGP IN VIVO

[0643] a. Protocol

[0644] Purified sHASEGP in 10mM Hepes PH 7.4, 150mM NaCl 0.1% Pluronic was
diluted to 0.5U/ul in pyrogen free water with 0.15M NaCl. A series of dilutions in 20ul
final of Saline were made to give a total of 0.01, 0.05, 0.1 Units per injection. 20ul of

Trypan Blue solution was added to a final volume of 40ul and injected subcutanecusly




sequence of nucleotides encodes a signal sequence for secretion of the encoded polypeptide. 18.
The nucleic acid molecule of claim 17, wherein the signal sequence is an IgG kappa chain leader
peptide. 2519.The nucleic acid molecule of claim 18, wherein the IgG kappa chain leader peptide has
a sequence of nucleotides set forth in SEQ ID NQ#3. 164 20.A vector comprising the nucleic acid
molecule of any one of claims 12-19 and encoding a polypeptide that consists of a sequence of amino
acids that has at least 98% amino acid sequence identity to the sequence of amino acids set forth as

amino acihgsifas 36 bAlSE BPINTHE N aSIPh ! SRITHAN GERiRRgAAGavence o

nucleotides set forth in SEQ
Lp. by kctamme/xylazme adxmmstranon Dye areas were measured in 2 dimensions with

a microcaliper from t=0 to =45 min. Area was represented as mm®. As a control

recombinant Human HYAL]1 that lacks neutral activity but is secreted was included.

[0645] b. Results

TEST ARTICLE DYE AREA @ 45MIN
A. Saline Control 51.5mm*

B. sHASEGP 0.01U 76.8 mm*
C.sHASEGP 0.05U 98.22mm*
D.sHASEGP 0.10U 180.4mm”

E. HYAL1 100U 67.48 mm”

[0646] EXAMPLE-16 KINETICS OF sHASEGP DIFFUSION ACTIVITY

[0647] a. Protocol

[0648] Recombinant purified SHASEGPy;ss was separated into 2 aliquots. One was heated
to 95C for 15minutes in a thermocycler with a heated lid. The other remained at room
temperature. Thermal inactivation of enzyme activity was verified in the microtiter based
enzyme assay. For kinetic analysis heat inactivated verses native material was tested. 4
Units of purified sHASEGP or equivalent heat inactivated material was injected

subcutaneously with trypan blue dye. Areas were tested at various time points up to

1 5minutes.




22. The vector of claim 20 or claim 21 that is an expression vector. 23. The vector of any of claims
20-22 that is a eukaryotic vector. 24. The vector of any of claims 20-23 that is a Pichia vector, an E.
coli vector, or a 10viral vector. 25. The vector of claim 24, wherein the vector is a viral vector
selected from among an adenovirus vector, a retrovirus vector and a vaccinia virus vector. 26. An
isolated cell, comprising the vector of any of claims 20-25. 27. The cell of claim 26 that is a
prokaryotic cell or a eukaryotic cell. 1528.A cell, C(i rising the vector of any of claims 20-25, wherein
the cell is selected from a bacterial cell, a yeast cell, a plant cell, an insect cell or an animal cell. 29.
The cell o@%&%G Fr‘%llgim 29 that is a mammalian cell. 30. The cell of any one of claims 26-29 that
1&Ye

is a Chine %y (CHO) cell.
4 UNITS 4 UNITS HEAT INACTIVATED
tminute post injection U iminute post injection
tp = 52.38 to = 50.58
ty = 116.51 t3 =65.48
tgs= 181.93 Te5=63.87
t1=216.96 T10 =65.80
t1e=279.99 T =743

[0650] EXAMPLE-17 RESTORATION OF THE DERMAL BARRIER BROKEN
DOWN BY sHASEGP

[0651] a. Protocol

[0652] To establish the regeneration time of the pores opened with SHASEGP following
subcutaneous administration, 2Units of purified sHASEGP or saline control was injected
into two opposing lateral sites subcutaneously in animals at t=0 followed by injection with
trypan blue at the same site at 30min 60 min and 24 hours. Area of the dye diffusion at

=15 minutes post injection was recorded for each time point compared to the control.




31. A method for producing a hyaluronidase polypeptide of any of claims 1-9, 20comprising:
introducing a nucleic acid that encodes a polypeptide of any one of claims 1-11 operably linked to a
suitable promoter into a cell capable of incorporating N-linked sugar moieties into the polypeptide;
culturing the cell under conditions whereby an encoded polypeptide is expressed by the 25cell; and
recovering the expressed polypeptide(s). 165 32. The method of claim 31, wherein the cell is a
eukaryotic cell. 33. The method of claim 32, ein the eukaryotic cell is selected from a
mammalian cell, an insect cell, a yeast cell or a plant cell. 34. The method of claim 33, wherein the

cellis a Cq&gg“b, Results

2 UNITS SALINE CONTROL

Thour post injection SHASEGP thour post injection SHASEGP
tosn= 183 to.se= 54

ti= 167 f1ne= 50

to2n= 61 toon= 48

[0654] The results demonstrate that the dermal barrier reconstitutes within 24 hours of
administration of 2 Units of enzyme.

[0655] EXAMPLE-18 DETERMINATION OF THE SIZE OF CHANNELS OPENED
BY sHASEGP

[0656] It was shown that human sHASEGP opened channels in the interstitial space
sufficient to permit the diffusion of a small molecule, i.e. trypan blue dye. However, it was
unknown what the upper limits were on the size of particles that could diffuse in the
presence of sHASEGP.

[0657] a. Protocol

[0658] Florescent molecules of varying sizes were used to determine the size of the
channels opened by human SHASEGP, Flouresceinated Dextrans of 4,400 and 2million Da
Average Molecular Weight (Sigma) as well as flourescein labeled beads of defined
diameters from 20nanometers to 500nanometers (Molecular Probes), were administered
subcutaneously in a volume of 40ul with following injection of sSHASEGP or saline
control in the same sites. Area of the dye front was then measured in two dimensions at

15 minutes post injection.



535.A pharmaceutical composition, comprising the hyaluronidase polypeptide of any one of claims
1-11. 36. The pharmaceutical composition of claim 35, wherein the polypeptide is produced by
expression in mammalian cells of a nucleic acid molecule that encodes amino acids  1-482 of SEQ
ID NO:1 or a nucleic acid molecule that encodes amino acids 36-482 of SEQ ID 10NO:l. 37. The
pharmaceutical composition of claim 36, wherein the mammalian cell is a CHO cell. 38. The
pharmaceutical composition of any of claims 35-37durther comprising a pharmaceutically active
agent. 1539.The pharmaceutical composition of claim 38, wherein the pharmaceutically active agent is

selected frw@,sgﬁngrgﬂ' aII molecule, a protein, a nucleic acid and a vehicle comprising a nucleic

acid. armaceutical composition of claim 39, wherein the pharmaceutically active agent
is a nucleic acid and.the nucleic acid is selected from among a retrovirus,

Diffusion Agent Diffusion Test | Area at Stand Dev
Particle Size | 15min

sHASEGP 4400 Da 84.2 25.7
Control 4400 Da 38.0 5.8
sHASEGP 2x10E6 Da 141.2 4.5
Control 2x10E6 Da 51.7 8.1

. sSHASEGP 20nm Diameter | 92.3 20.6
Control 20nm Diameter | 51.6 3.0
sHASEGP 100nm Diameter | 61.0 5.7
Control 100nm Diameter | 46.0 7.0
sHASEGP 200nm Diameter | 35.5 1.6
Control 200nm Diameter | 27.9 8.2
sHASEGP 500nm Diameter | 44.8 13.6
Control 500nm Diameter | 41.2 9.8

[0660] The results demonstrated that molecules from approximately 1kDa (Trypan Blue)
to 50nm in diameter (Latex Beads) showed enhanced diffusion following administration of
sHASEGP. While bovine serum albumin (66kDA) showed similar kinetics of diffusion to

trypan blue, the 50nm latex beads required significantly more time to diffuse. 500nm
beads showed no diffusion up to 480 minutes.

[0661] EXAMPLE-19 SERUM PHARMACOKINETICS PROFILES OF

BIOTINYLATED ANTIBODIES FOLLOWING SUBCUTANEOUS CO-INJECTION
OF HUMAN SHASEGP.

[0662] a. Protocol

[0663] Female BalE/c mice were anesthetized with a mixture of ketamine /xylazine. The

mice were then injected subcutaneously with 20ul of 0.5mg/ml solution of biotinylated




20adenovirus, adeno-associated virus or a DNA complex. 41. The pharmaceutical composition of
claim 38 or claim 39, wherein the pharmaceutically active agent is selected from among a
chemotherapeutic agent, an analgesic agent, an anti-inflammatory agent, an antimicrobial agent, an
amoebicidal agent, a trichomonocidal agent, an a gbparklnson agent, an anti-malarial agent, an
anticonvulsant agent, 25an anti-depressant agent, and antiarthritics agent, an anti-fungal agent, an
antihypertensive agent, an antipyretic agent, an anti-parasite agent, an antihistamine agent, an alpha
adrenerglc 166 a%@nst a enltthafbﬁl plé% mglcm%g)e%@ S%g&tesaél@ic agaent aﬁzgﬂchlial dilator agent, a
biocide agent cteri CI e agent a bacteriostat agén eta adrenergic er agent a calcium
channel blecketyagent, a cardiovascular drug agent, a contraceptive agent, a decongestant agent, a
diuretic agent, a depressant agent, a diagnostic agent, a electrolyte agent, a hypnotic agent, a 5
hormone aclgg@& 3 hyperglycemic agent, a muscle relaxant agent, a muscle contractant agent, an

ophthalmic age t a parasympathomimetic agent, a psychic energizer agent, a sedative agent, a
sympathom|met|r agent_a tranguilizer agent._an m:mar\z gent_a vaginal agent_a viricide agent, a

vitamin agent, & 'ﬁm%@mrm@%matory agent, an%ﬁb@%ﬁgln Wﬁg‘g@zyme inhik;itor

agent, a polypeptide, a protein, a nucteig 2qil e g s araants e and gy 10inducer.
42. The pharmaceutical composition of claim 41, wherein/the pharmageutically active agent is a

chemotherapedtic agent and the chemotbRstapdgfid=2dent is a x#dr ja tumosélesessikifactor. 43,
The pharmaceyticat-compuositiormof Lidigbﬂ&nw@f—ﬁ—ﬂﬁ}ke pAﬁQWtT.dﬁy 4176 ng/ml

[0665] The results demonstrate that SHASEGP increases the kinetics of serum distribution

of large molecules in circulation. Where no biotinylated IgG could be detected in the
control group at -2 hours, 360ng/m! was apparent by 2 hours in the sHASEGP group.

[0666] EXAMPLE-20 SPREADING ACTIVITY OF SUBCUTANEOUSLY INJECTED
MOLECULES FOLLOWING INTRAVENOUS INJECTION OF HUMAN sHASEGP

[0667] a. Protocol

[0668] Four sites for dye injection were utilized per dose of each Test Article and carrier
control. Dye injection was 45 ntinutes after i.v. injection. Each dose of test or control
article was injected i.v. into 2 animals. Measurement of the dye front area post 45 minute
enzyme administration was calculated at 2.5, 5, 10 and 15 minutes for each dose or carrier

control.
[0669] b. Results

[0670] Results demonstrated that highly purified sSHASEGP was systemically available to
distal tissues upon intravenous administration. The spreading activity of systemically
administered SHASEGP was dose dependent, with a 10 unit injection being

indistinguishable from carrier control.



15active agent is an anesthetic agent and the anesthetic agent is lidocaine or bupivacame. 44.
The pharmaceutical composition of claim 43, further comprising a hormonal agent. 45. The
pharmaceutical composition of claim 44, wherein the hormonal agent is epinephrine. 2046.The
pharmaceutical composition of claim 38 or claim 39, wherein the pharmaceutically active agent is
selected from among a corticosteroid, an insulin, a cytokine, an antibody and a monoclonal antibody.
47.The pharmaceutical composition of claim 38 ofgjaim 39, wherein the pharmaceutically active agent
is a Factor VIl polypeptide. 2548.The pharmaceutical composition of any of claims 35-47, further

comprisifng a pharniaggiical gasfier. Mean

Type v Minutes | Area (mm”* | SD
PH20 1000 2.5 86.417 2.834193
PH20 1000 5 102.17 2.221146
PH20 1000 10 124.53 6.304944
PH20 1000 15 129.81 1.434319
PH20 300 2.5 59.137 7.218615
PH20 300 5 73.638 7.51197
PH20 300 10 87.092 8.686008
PH20 300 15 02.337 10.66466
PH20 100 2.5 56.308 7.741934
PH20 100 5 63.156 1142052
PH20 100 10 76.519 16.18449
PH20 100 15 77.432 17.32264
PH20 30 2.5 50.534 10.64287
PH20 30 5 59.493 5.163971
PH20 30 10 68.102 11.00071
PH20 30 15 71.118 9.934212
PH20 10 2.5 36.4 3.807072
PH20 10 5 39.859 6.680932
PH20 10 10 45.649 4.44936
PH20 10 15 48.41 6.546835
Control 0 2.5 34.652 5.935037
Control 0 5 36.279 3.614544
Control 0 10 44687 5.821216
Control 0 15 53.002 2.812439




167 49. The pharmaceutical composition of claim 48, wherein the pharmaceutical carrier
comprises a stabilizing solution. 50. The pharmaceutical composition of claim 49, wherein the
stabilizing solution comprises a metal selected from calcium or magnesium. 551.The pharmaceutical
composition of claim 50, further comprising NacCl. 52. The pharmaceutical composition of claim
49, wherein the stabilizing solution further comprisesigthylenediamine tetra-acetic acid (EDTA).

53. The pharmaceutical composition of claim 49, wherein the stabilizing solution further comprises a
carrier selected/fem B@ngIMe@Min, detergent and a surfactant.

1. A substantially purified glycoprotein, wherein:

the glycoprotein contains at least one sugar moiety that is covalently attached to an
asparagine residue of the polypeptide;

5 the glycoprotein is neutral active; and

the glycoprotein consists of a sequence of amino acids that has at least 98% amino acid
sequence identity to the sequence of amino acids set forth as amino acid residues 36-483 of SEQ
ID NO:1.

2. A substantially purified glycoprotein of claim 1, wherein the polypeptide is

10  encoded by a nucleic acid molecule that encodes amino acids 36-482 of SEQ ID NO:1 or amino
acids 1-482 of SEQ ID NO:1.

3. The substantially purified glycoprotein of claim 1 or claim 2, wherein the
polypeptide is encoded by a nucleic acid molecule that comprises the sequence of nucleotides
106-1446 of SEQ ID NO:6, or a portion thereof that encodes a catalytically active polypeptide.

15 4. The substantially purified glycoprotein of claim 3, wherein the nucleic acid
molecule has a sequence of nucleotides set forth in SEQ ID NO:48.

5. The substantially purified glycoprotein of any of claims 1-4, wherein the
polypeptide consists of the sequence of amino acids selected from among amino acid residues
36-477, 36-478, 36-479, 36-480, 36-481, 36-482 or 36-483 of SEQ ID NO:1.

20 6. The substantially purified glycoprotein of claim 1, wherein the polypeptide
consists of the sequence of amino acids set forth as amino acids 1-450 of SEQ ID NO:3.

7. The substantially purified glycoprotein of any one of claims 1-6, wherein the
polypeptide is produced and secreted from a mammalian expression system.

8. The substantially purified glycoprotein of any one of claims 1-7, wherein the

25  polypeptide is secreted from CHO cells.



10 54. The pharmaceutical composition of claim 53, wherein the stabilizing solution comprises a
surfactant and the surfactant is selected from among sorbitan monolaurate; sorbitan monooleate;
sorbitan palmitate; sorbitan monostearate; sorbitan sesquitolate; sorbitan trioleate; polyoxyethylene
oleic acid ester derivatives; polyoxyethylene lauryl amine derivatives; polyoxyethylene stearyl amine
derivatives; polyoxyethylene oleyl amine derivatives;18% polyoxyethylene castor oil derivatives;
polyoxyethylene hydrogenated castor oil derivatives; polyoxyethylene bis phenol ether derivatives;

polyoxyethylene glycels; sonbitasutietiptianid rsinscigiivaiives) pobaxyashfengmsortsiameasiy arid ester
derivatives; polyoxyethylenepolyoxypropylene derivatives; polyethylene glycol hexadecyl ether;

polyethylene giyteotyofatie pplyattntidepislgonateibfithie 80 Ao mtkmg;taDtyiishienthappdlpethbsfethanol;
20 polyethylene glycol sorbitan monolaurate; golyoxyet%lenesorbitan mono&ilmltate polyethylene
glycol sorbﬂad%'?ié?ﬁB%t@ﬁF%fb%@%??&‘Pﬁd@@l QB AP TIRPr §oP A9 PRV H@I%‘Eﬂ -sorbitan

leat [ hI bitan Trio t t d th | sulfat d
Block copotymer of palyetny LRGN B AU IEnE GORSIC AL LB o GG eh of
claim 49, he %llgﬁgbglgé?gﬂ@memy‘m &?%mprlses phenol red, human serum albumin, HEPES,

NaC1l an rom caIC|u magnesium. 168 56. The pharmaceutical composition
of any of clalms 35-5hthat agprisemBaflppurfiedfyesive \shitlea 10, wifeih hBePhAyMacautical

composition of any of claims 35-56 that is formulated as a timed release composition or that is
released uporPeE®wadextith.the site of application or targeted 5tissue.
12. A nucleic acid molecule that consists of a sequence of nucleotides that encodes
the polypeptide of any one of claims 1-9, wherein the nucleic acid molecule includes a stop
10  codon whereby upon expression and secretion in a cell a polypeptide that has a sequence of
amino acids that has at least 98% amino acid sequence identity to the sequence of amino acids
set forth as amino acid residues 36-483 of SEQ ID NO:1 is produced.
13. The nucleic acid molecule of claim 12 that comprises the sequence of
nucleotides set forth in SEQ ID NO:48.
15 14. The nucleic acid molecule of claim 12 that consists of the sequence of
nucleotides set forth in SEQ ID NO:48.
15. The nucleic acid molecule of claim 12 that comprise the sequence of
nucleotides set forth as nucleotides 106-1446 of SEQ ID NO:6.
16. The nucleic acid molecule of claim 12 that consists of the sequence of
20 nucleotides set forth as nucleotides 106-1446 of SEQ ID NO:6.
17. The nucleic acid molecule of any one of claims 12, 13 and 15, wherein the
sequence of nucleotides encodes a signal sequence for secretion of the encoded polypeptide.
18. The nucleic acid molecule of claim 17, wherein the signal sequence is an 1gG
kappa chain leader peptide.
25 19. The nucleic acid molecule of claim 18, wherein the IgG kappa chain leader

peptide has a sequence of nucleotides set forth in SEQ ID NO:43.



58. The pharmaceutical composition of any of claims 35-57 that is formulated for topical, local, enteric,
parenteral, intracystal, intracutaenous, intravitreal, subcutaneous, intramuscular, or intravenous

administration. 59. The pharmaceutical composition of any of claims 35-58 that is formulated as a
10lyophilized powder, spray, foam, aerosol, liquid suspension or solution. 60. The pharmaceutical
composition of any of claims 35-58 that is formulated;gg a tablet or capsule. 61. The

pharmaceutical composition of claim 60, further comprising an enteric coating. 1562.A liposome,
comprising the polypeptide of waotstammd thd nodeib ddid erplisiopany ok phakmaceitioaind
composition of any one of claims 35-61; and one or more of the following: (a)instructions for use; and
20(b)instructicanedadingisirgy iyrekitiéahaheonsistodthsqabienca afaoticabcomipaisitiont Bast A6 rhination,
comprising:

P J acid sequence identity to the sequence of amino acids set forth as amino acid residues 36-483 of

SEQ ID NO:1.
5 21. The vector of claim 20, comprising a sequence of nucleotides set forth in SEQ
ID NO:51.
22. The vector of claim 20 or claim 21 that is an expression vector.
23. The vector of any of claims 20-22 that is a eukaryotic vector.
24, The vector of any of claims 20-23 that is a Pichia vector, an E. coli vector, or a

10  viral vector.
25. The vector of claim 24, wherein the vector is a viral vector selected from

among an adenovirus vector, a retrovirus vector and a vaccinia virus vector.

26. An isolated cell, comprising the vector of any of claims 20-25.
217. The cell of claim 26 that is a prokaryotic cell or a eukaryotic cell.
15 28. A cell, comprising the vector of any of claims 20-25, wherein the cell is

selected from a bacterial cell, a yeast cell, a plant cell, an insect cell or an animal cell.
29. The cell of claim 26 or claim 29 that is a mammalian cell.
30. The cell of any one of claims 26-29 that is a Chinese hamster ovary (CHO) cell.
31. A method for producing a hyaluronidase polypeptide of any of claims 1-9,
20  comprising:
introducing a nucleic acid that encodes a polypeptide of any one of claims 1-11
operably linked to a suitable promoter into a cell capable of incorporating N-linked sugar
moieties into the polypeptide;
culturing the cell under conditions whereby an encoded polypeptide is expressed by the
25 cell;and

recovering the expressed polypeptide(s).



a first composition comprising a substantially purified glycoprote n of any one of claims 1-11 or a
pharmaceutical composition of any one of claims 35-61; and a second composition comprising a

pharmaceutically active agent. 169 65. The combination of claim 64, wherein the
pharmaceutically active agent is selected from among a small molecule, a protein, a nucleic acid and a
vehicle comprising a nucleic acid. 66. The combigaion of claim 65, wherein the pharmaceutically

active agent is a 5nucleic acid and the nucleic acid is selected from among a retrovirus, adenovirus,
adeno- associated vigas or ghNAteedplaxim 31, dertinarearibinatokegidlasel 64 or claim 65, wherein

the pharmaceutically active agent is selected from among a chemotherapeutic agent, an analgesic
agent, an anti-inflamdtatory Bygentethedaptiglkirobial adertinatharadebyolitalcaldeint selagiethdmonacidal
agent, an
mammalian cell, an insect cell, a yeast cell or a plant cell.
34. The method of claim 33, wherein the cell is a CHO cell.
5 35. A pharmaceutical composition, comprising the hyaluronidase polypeptide of
any one of claims 1-11.
36. The pharmaceutical composition of claim 35, wherein the polypeptide is
produced by expression in mammalian cells of a nucleic acid molecule that encodes amino acids
1-482 of SEQ ID NO:1 or a nucleic acid molecule that encodes amino acids 36-482 of SEQ ID

10 NO:1.

37. The pharmaceutical composition of claim 36, wherein the mammalian cell is a
CHO cell.

38. The pharmaceutical composition of any of claims 35-37, further comprising a
pharmaceutically active agent.

15 39. The pharmaceutical composition of claim 38, wherein the pharmaceutically
active agent is selected from among a small molecule, a protein, a nucleic acid and a vehicle
comprising a nucleic acid.

40. The pharmaceutical composition of claim 39, wherein the pharmaceutically
active agent is a nucleic acid and the nucleic acid is selected from among a retrovirus,

20  adenovirus, adeno-associated virus or a DNA complex.

41. The pharmaceutical composition of claim 38 or claim 39, wherein the
pharmaceutically active agent is selected from among a chemotherapeutic agent, an analgesic
agent, an anti-inflammatory agent, an antimicrobial agent, an amoebicidal agent, a
trichomonocidal agent, an anti-parkinson agent, an anti-malarial agent, an anticonvulsant agent,

25  an anti-depressant agent, and antiarthritics agent, an anti-fungal agent, an antihypertensive

agent, an antipyretic agent, an anti-parasite agent, an antihistamine agent, an alpha adrenergic



10 anti-parkinson agent, an anti-malarial agent, an anticonvulsant agent, an anti-depressant agent,
and antiarthritics agent, an anti-fungal agent, an antihypertensive agent, an antipyretic agent, an
anti-parasite agent, an antihistamine agent, an alpha adrenergic agonist agent, an alpha blocker
agent, an anesthetic agent, a bronchial dilator agent, a biocide agent, a bactericide agent, a
bacteriostat agent, a beta adrenergic blocker agent, gaggalcium channel blocker agent, a 15
cardiovascular drug agent, a contraceptive agent, a decongestant agent, a diuretic agent, a
depressant aggphia dieanastitpageniciecigeitolytarrgastic adeypnobio agentditatde Hyon e ageide a
hyperglycemic agent, a muscle relaxant agent, a muscle contractant agent, an ophthalmic agent, a
parasympathcggnieticoagferitice pgyahie eateynstat agent, a i ativaneigieni] atleynapeith oniiaititio agent,
a tranquilizer agent, an urinary agent, a vaginal agent, a viricide agent, a vitamin agent, a
20non-steroidﬁﬁ]’%ﬂ‘i‘ﬁl AR RIS g SRYEISNaaTH RN HIBecI9SIT: ERVERGRR] ¥h39aRe AHRASHBPSHIE ATERL
polypeptide, a protein, a nucleic acid, a dru% a O@P?ni_c moleculi andI a Sleéﬁ i%l ucer,. 68. The
n

combination of 14IRY'6ABM AP AR L B 48R SIR7 SR BREE R Thomn
among a Borti%%ﬁ@qﬁ;%@, g‘;ﬁ#ﬁé&@/%ﬁﬁ%ﬁg @@@@%Ya%lﬂ ?ﬁéﬂﬁﬂ%m@'c‘%ﬂﬂ?&% ?ﬁ?aﬁhe

combination of claim 6 e pharmaceutically active agent Is a Factor VII

polypeptide. 1dghthaimiOacRrONpaRienSRARDRIREG HienpalyReeideffqty AidpaimedhtROsgepmprising a
domain of a hyaluronidase polypeptide of any of claims 1-9, wherein the polypeptide is fused to a
targeting agerdympathomimetic agent, a tranquilizer agent, an urinary agent, a vaginal agent, a viricide agent,

a vitamin agent, a non-steroidal anti- inflammatory agent, an angiotensin converting enzyme

inhibitor agent, a polypeptide, a protein, a nucleic acid, a drug, a organic molecule and a sleep

10  inducer.
42. The pharmaceutical composition of claim 41, wherein the pharmaceutically
active agent is a chemotherapeutic agent and the chemotherapeutic agent is a toxin or a tumor
necrosis factor.

43. The pharmaceutical composition of claim 41, wherein the pharmaceutically

15  active agent is an anesthetic agent and the anesthetic agent is lidocaine or bupivacaine.

44, The pharmaceutical composition of claim 43, further comprising a hormonal
agent.
45, The pharmaceutical composition of claim 44, wherein the hormonal agent is
epinephrine.
20 46. The pharmaceutical composition of claim 38 or claim 39, wherein the

pharmaceutically active agent is selected from among a corticosteroid, an insulin, a cytokine, an
antibody and a monoclonal antibody.
47. The pharmaceutical composition of claim 38 or claim 39, wherein the
pharmaceutically active agent is a Factor V11 polypeptide.
25 48. The pharmaceutical composition of any of claims 35-47, further comprising a

pharmaceutical carrier.



71. Use of a composition of any one of claims 35-61 in the formulation of a 5 medicament for treating
a disease or condition involving an excess of substrate for a hyaluronidase; for treating a tumor; for
treating a cardiovascular disorder; for delivery of a biologic or chemotherapeutic agents into a tumor;
for removing glycosaminoglycans for inducing liquefication of vitreous humor; for delivering a molecule
less than 500 nm in size to a tissue containing excesgggmounts of glycosaminoglycanase; for
facilitating revascularization of 10 necrotic tissue; for reducing intraocular pressure in the eye; for
degrading chondroitiagsulfatehpreteaghyeatici(CoRss)ion cofliahiacass fanteaatngeeraraiad disis; for n
vitro fertilization; for treating metastatic and non-metastatic cancers; for enhancing hypodermocylsis;
for facilitating najeietiopnyfitee cagiduticimpofdiatides; for treating ophthalmic disorders of the mammalian
eye; for treating peripheral tissue necrosis, for enhancing anesthesia; or for treating ganglion cysts. 15

72. A composition of Zhy onE"BMPERIAISEYHCEN CRIPRISKIT CEAKHTY 4%iYBeIsE dheSiAbRERgINObINARG an
excess of substrate for a h@(%luronidfg?e; for use in treating a tumor; for use in treating a cardiovascular

disorder; for u§¥ R BENGE P%J%.*S gﬁ?énocra@ﬁ%%twgpgﬁ t agents into a tumor; for use in removing
gy cosaminoglycans B o HEARILY SRR LS (of Mg BABIGHIgAMOlecule less

Jlyce ¥ .
than 500 nm in size to a tissue containing cess amounts of glycosamihoglycans; for use in

facilitating revascularzationgkngaraiiediteies JRpsifolobf REHHGING INfRaRAUIRE BEdSHMG WdiltReye; for
use in degrading chondroitin sulfate proteoglycans (CSPGs) in a glial scar; for use in treating herniated

disks; for use farthitra:denpilizatbom éacdisaiire teeatiogineidEDTANd non-metastatic cancers; for use in
enhancing hypodermocylsis; for use in facilitating injection of therapeutic molecules; for use in treating
250phthalmic disordé of tHéeiaAimRekEical eormpesitenivtelaitingPavisraindhtistidiaweresigidor use in
enhancing anesthesia; or for use in treatinaﬁ;anglion cysts. 171 73. The composition of claim 71

or use of clainf'PPeLMBIIIRECHIBR SHELGRACIS AMPhAIRIGHA SHitIgethA e Askyrsknk.

10 54. The pharmaceutical composition of claim 53, wherein the stabilizing solution
comprises a surfactant and the surfactant is selected from among sorbitan monolaurate; sorbitan
monooleate; sorbitan palmitate; sorbitan monostearate; sorbitan sesquitolate; sorbitan trioleate;
polyoxyethylene oleic acid ester derivatives; polyoxyethylene lauryl amine derivatives;
polyoxyethylene stearyl amine derivatives; polyoxyethylene oleyl amine derivatives;

15  polyoxyethylene castor oil derivatives; polyoxyethylene hydrogenated castor oil derivatives;
polyoxyethylene bis phenol ether derivatives; polyoxyethylene glycols; sorbitan fatty acid ester
derivatives; polyoxyethylene sorbitan fatty acid ester derivatives; polyoxyethylene-
polyoxypropylene derivatives; polyethylene glycol hexadecyl ether; polyethylene glycol
octadecyl ether; polyoxyethylene 10 oleyl ether; t-Octylphenoxypolyethoxyethanol;

20  polyethylene glycol sorbitan monolaurate; polyoxyethylenesorbitan ~ monopalmitate;
polyethylene glycol sorbitan monostearate; polyoxyethylenesorbitan Tristearate; polyethylene
glycol sorbitan monooleate; polyoxyethylenesorbitan  Trioleate; tris(hydroxymethyl)
aminomethane lauryl sulfate; and block copolymer of polyethylene and polypropylene glycol.

55. The pharmaceutical composition of claim 49, wherein the stabilizing solution

25  comprises phenol red, human serum albumin, HEPES, NaC1 and a metal selected from calcium

or magnesium.



74. The composition of claim 71 or use of claim 72, wherein the excess substrate for a hyaluronidase
is produced from a scar tissue. 575.The composition or use of claim 74, wherein the scar tissue is a
glial scar resulting from spinal cord injury, a result of surgery, or a keloid scar. 76. The
composition of claim 71 or use of claim 72, wherein the composition is for use in treating a disease or
condition involving an excess of substrate for a hyalurggmidase and the disease or condition is selected
from among edema, an organ transplant, cerobrospinal 10 pathologic conditions, head trauma, brain
tumor, pulmonary dissgmse, qaedppwasaiélaicdiseansitioresi ahynsrapiniNgsss Mgpestnyrieidistiow
myxedema, scleromyxedema, scleredema, lymphedema and cellulite. 77. The composition of
claim 76, wherelgnshdetligepsehmiecondition is a cerebrospinal pathologic condition and the
cerebrospinal condition is selected from among 15meningitis, spinal stenosis, head injury and cerebral

infarction. 78. Thd compoeisinecetical Perarasiione trampirolaimeisht that dofamudiiehasdor

timed release composition or that is released upon contact with the site of application or targeted
5  tissue.

58. The pharmaceutical composition of any of claims 35-57 that is formulated for
topical, local, enteric, parenteral, intracystal, intracutaenous, intravitreal, subcutaneous,
intramuscular, or intravenous administration.

59. The pharmaceutical composition of any of claims 35-58 that is formulated as a

10  lyophilized powder, spray, foam, aerosol, liquid suspension or solution.

60. The pharmaceutical composition of any of claims 35-58 that is formulated as a
tablet or capsule.

61. The pharmaceutical composition of claim 60, further comprising an enteric
coating.

15 62. A liposome, comprising the polypeptide of any of claims 1-11.

63. A Kit, comprising:

a pharmaceutical composition of any one of claims 35-61; and one or more of the

following:
@) instructions for use; and
20 (b) instructions for using the kit for the use of the pharmaceutical composition.
64. A combination, comprising:

a first composition comprising a substantially purified glycoprotein of any one of claims
1-11 or a pharmaceutical composition of any one of claims 35-61; and

a second composition comprising a pharmaceutically active agent.



use in treating a cardiovascular disorder selected from among a myocardial infarct, congestive heart
failure and arteriosclerosis. 79. The composition of claim 71 or use of claim 72, wherein the
composition is for 20 use in treating metastatic and non-metastatic cancers selected from among
small lung cell carcinoma, squamous lung cell carcinoma, breast, ovary, head and neck, and a cancer
with decreased hyaluronidase expression or a defectjgg LuCa-1 (hpHAse) gene. 80. A
composition, comprising a hyaluronidase polypeptide of any of claims 1-11 and a therapeutic
substance for use in eegrading gtyasisaiomogyeanssy) atiargettisprarafasedbcammmaldageeivery of
the therapeutic substance, wherein: 172 the therapeutic substance is selected from among a
chemotherapeetictagéromamanalgesialageletuém amiciaftammeateio, aigeatd snvahiiinicootpiasiagent, an
amoebicidal agent, a trichomonocidal agent, an anti-parkinson agent, an anti-malarial agent, an
anticonvulsanf¥g@Recih anti-depressant agent, and antiarthritics agent, an anti-fungal agent, an

tih tensi 5 t, tipyreti t ti- it {, tihistami t,
2ipha acrenergic agdhiet aghin, AR AP LGet X B RS ENEAUNE N SFGNEHA Biachr agent,

a biocide aaery, & hactericiie AU PAGIPIOSAL ANl DEIARY RARIHIEDIBRKS] Ao £alcium

channel blocker agent, a cardiovascular drug agent, a contraceplive agent, a decongestant agent, a

diuretic agent,g6leReassrRLAGENABIRgBEStC agent, a electrolyte agent, a hypnotic agent, a 10
hormone agent, a hyperglycemic agent, a muscle relaxant agent, a muscle contractant agent, an

ophthalmic agent, a parasymigatboimyediccgént a4paydhin ebevdizeinatephaasedaivat\ageive a
sympathomimetic agent, a tranquilizer agent, an urinary agent, a vaginal agent, a viricide agent, a
vitamin agent,adenbrisstesltesthal dvein infMontmatehgragiepangntiengistensin eorgesiingoentzyaie dnthibitor

agent, a polyp_e[f)tide, a protein, a nucleic acid, a drug, a organic molecule, a sleep
inflammatory agent, an antimicrobial agent, an amoebicidal agent, a trichomonocidal agent, an

10  anti-parkinson agent, an anti-malarial agent, an anticonvulsant agent, an anti-depressant agent,
and antiarthritics agent, an anti-fungal agent, an antihypertensive agent, an antipyretic agent, an
anti-parasite agent, an antihistamine agent, an alpha adrenergic agonist agent, an alpha blocker
agent, an anesthetic agent, a bronchial dilator agent, a biocide agent, a bactericide agent, a
bacteriostat agent, a beta adrenergic blocker agent, a calcium channel blocker agent, a

15 cardiovascular drug agent, a contraceptive agent, a decongestant agent, a diuretic agent, a
depressant agent, a diagnostic agent, a electrolyte agent, a hypnotic agent, a hormone agent, a
hyperglycemic agent, a muscle relaxant agent, a muscle contractant agent, an ophthalmic agent,
a parasympathomimetic agent, a psychic energizer agent, a sedative agent, a sympathomimetic
agent, a tranquilizer agent, an urinary agent, a vaginal agent, a viricide agent, a vitamin agent, a

20  non-steroidal anti- inflammatory agent, an angiotensin converting enzyme inhibitor agent, a
polypeptide, a protein, a nucleic acid, a drug, a organic molecule and a sleep inducer.

68. The combination of claim 64 or claim 65, wherein the pharmaceutically active
agent is selected from among a corticosteroid, an insulin, a cytokine, an antibody and a
monoclonal antibody.

25 69. The combination of claim 64 or claim 65, wherein the pharmaceutically active

agent is a Factor VIII polypeptide.



15inducer, insulin, a cytokine, an antibody, a monoclonal antibody and a FVIII polypeptide.
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70. A conjugate, comprising the polypeptide of any of claims 1-9 or comprising a
domain of a hyaluronidase polypeptide of any of claims 1-9, wherein the polypeptide is fused to
a targeting agent.

71. Use of a composition of any one of claims 35-61 in the formulation of a
medicament for treating a disease or condition involving an excess of substrate for a
hyaluronidase; for treating a tumor; for treating a cardiovascular disorder; for delivery of a
biologic or chemotherapeutic agents into a tumor; for removing glycosaminoglycans for
inducing liquefication of vitreous humor; for delivering a molecule less than 500 nm in size to a
tissue containing excess amounts of glycosaminoglycanase; for facilitating revascularization of
necrotic tissue; for reducing intraocular pressure in the eye; for degrading chondroitin sulfate
proteoglycans (CSPGs) in a glial scar; for treating herniated disks; for in vitro fertilization; for
treating metastatic and non-metastatic cancers; for enhancing hypodermocylsis; for facilitating
injection of therapeutic molecules; for treating ophthalmic disorders of the mammalian eye; for
treating peripheral tissue necrosis, for enhancing anesthesia; or for treating ganglion cysts.

72. A composition of any one of claims 35-61 for use in treating a disease or
condition involving an excess of substrate for a hyaluronidase; for use in treating a tumor; for
use in treating a cardiovascular disorder; for use in delivery of a biologic or chemotherapeutic
agents into a tumor; for use in removing glycosaminoglycans for inducing liquefaction of
vitreous humor; for use in delivering a molecule less than 500 nm in size to a tissue containing
excess amounts of glycosaminoglycans; for use in facilitating revascularization of necrotic
tissue; for use for reducing intraocular pressure in the eye; for use in degrading chondroitin
sulfate proteoglycans (CSPGs) in a glial scar; for use in treating herniated disks; for use in vitro
fertilization; for use in treating metastatic and non-metastatic cancers; for use in enhancing
hypodermocylsis; for use in facilitating injection of therapeutic molecules; for use in treating
ophthalmic disorders of the mammalian eye; for use in treating peripheral tissue necrosis, for

use in enhancing anesthesia; or for use in treating ganglion cysts.
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73. The composition of claim 71 or use of claim 72, wherein the biologic agent is a
monoclonal antibody or a cytokine.

74. The composition of claim 71 or use of claim 72, wherein the excess substrate
for a hyaluronidase is produced from a scar tissue.

75. The composition or use of claim 74, wherein the scar tissue is a glial scar
resulting from spinal cord injury, a result of surgery, or a keloid scar.

76. The composition of claim 71 or use of claim 72, wherein the composition is for
use in treating a disease or condition involving an excess of substrate for a hyaluronidase and
the disease or condition is selected from among edema, an organ transplant, cerobrospinal
pathologic conditions, head trauma, brain tumor, pulmonary disease, cardiovascular disease,
cerebral, paraphimosis, hyperthyroidism, myxedema, scleromyxedema, scleredema,
lymphedema and cellulite.

77. The composition of claim 76, wherein the disease or condition is a
cerebrospinal pathologic condition and the cerebrospinal condition is selected from among
meningitis, spinal stenosis, head injury and cerebral infarction.

78. The composition of claim 71 or use of claim 72, wherein the composition is for
use in treating a cardiovascular disorder selected from among a myocardial infarct, congestive
heart failure and arteriosclerosis.

79. The composition of claim 71 or use of claim 72, wherein the composition is for
use in treating metastatic and non-metastatic cancers selected from among small lung cell
carcinoma, squamous lung cell carcinoma, breast, ovary, head and neck, and a cancer with
decreased hyaluronidase expression or a defective LuCa-1 (hpHAse) gene.

80. A composition, comprising a hyaluronidase polypeptide of any of claims 1-11
and a therapeutic substance for use in degrading glycosaminoglycans in a target tissue of a

mammal for delivery of the therapeutic substance, wherein:
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the therapeutic substance is selected from among a chemotherapeutic agent, an
analgesic agent, an anti-inflammatory agent, an antimicrobial agent, an amoebicidal agent, a
trichomonocidal agent, an anti-parkinson agent, an anti-malarial agent, an anticonvulsant agent,
an anti-depressant agent, and antiarthritics agent, an anti-fungal agent, an antihypertensive
agent, an antipyretic agent, an anti-parasite agent, an antihistamine agent, an alpha adrenergic
agonist agent, an alpha blocker agent, an anesthetic agent, a bronchial dilator agent, a biocide
agent, a bactericide agent, a bacteriostat agent, a beta adrenergic blocker agent, a calcium
channel blocker agent, a cardiovascular drug agent, a contraceptive agent, a decongestant agent,
a diuretic agent, a depressant agent, a diagnostic agent, a electrolyte agent, a hypnotic agent, a
hormone agent, a hyperglycemic agent, a muscle relaxant agent, a muscle contractant agent, an
ophthalmic agent, a parasympathomimetic agent, a psychic energizer agent, a sedative agent, a
sympathomimetic agent, a tranquilizer agent, an urinary agent, a vaginal agent, a viricide agent,
a vitamin agent, a non-steroidal anti- inflammatory agent, an angiotensin converting enzyme
inhibitor agent, a polypeptide, a protein, a nucleic acid, a drug, a organic molecule, a sleep

inducer, insulin, a cytokine, an antibody, a monoclonal antibody and a FVI11 polypeptide.





