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[ 0003] d ycosam nogl ycans (GAGs) are conpl ex |inear

pol ysacchar i deecRGHOBNIPOF PREINVIBNTION' | X (EQW).

GAG s are characterized by repeating disaccharide

structures of an N-substituted hexosam ne and an

uroni c acid, [hyddIEEP{AhTHEANVENEKINoitin sulfate

(CS), chondroitin (C), dermatan sulfate (DS), heparan
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~connective tissues, skin, cartilage, and in synovial
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encoding nucleic acid molecules for the therapeutic modification of glycosaminoglycans
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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 (ECM). 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), heparah sulfate (HS), heparin (H)], or a
galactose, [keratan sulfate (K.S)]. Except for HA, all exist covalently bound to core

proteins. The GAGs with their core proteins are structurally referred to as proteoglycans

(PGs).
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vitreous of the eye. In connective tissue, the water

of hydration associated with hyal uronan - creates
wpasem7Pabween tissues, thus creating an envi rBCIESHN04/006656
conduci ve to cell novenent and proliferation.

Hyal uronan plays a key role in biologi cal phenonena
associated with cell notilit} i ncluding rapid

devel opnent, regeneration, repair, enbryogenesis,
enbryol.ogi cal devel opnent, wound heal i ng,

[60@i]ogHRAaTomAN &M) is domrd igenasmals (piatvirandh¥9 In cm‘niebtwe tlssues

tracel |l . rJ X num.Pr ess,
s artigianign symui fuih Hvaforbiis o apain SOmgiaBGo! the
&c&us@f twsﬂrboﬁﬁecﬁbe 1138 AnEAES of b &aﬁ&ﬁéﬁé&fté& with'hyaluronan
addi tion, "hyaluronan |evels correIaYe w th tunor
cagagcse@gcqsémérs;@n tiset,| tbumre%nng AWIHYIrGanes moerlslve to cell movement

aj‘g G%fggﬁyfiiﬁ?f%{}{aplg}’s *ey rfgf‘glg bdéa%lgiﬁ phﬁéogr_lena associated with
R rﬁ&ﬂ?ty Itdding fa@@Qﬁilzelhiﬁmleﬁt tepenetation, tréf“;ﬁlreesﬁmagédeyib ar

matri x of many cells, Ee0|ally in so connective
amyyological i vRlaemseicousd g, Hi9es0ssip n%ﬁumoes@p@@ls (Toole 1991

0 n

GBI R a5, 1 1Y Bien L DBACL A 56;Beran
A3P0224f)4) Cardér SZJI-GﬂKﬁtuﬂs@n et Bl; 1 @2SEASER JOT: 0233F £24a0). Ilﬁgddmon
cells and qay pl % arolein mtosis. It has al so been
yabrPea leuels RorFelatt DI tBmonpReTESSIVERGS §PZlloshal. LPOQ Eanrer Res.
i@ed%-@ém IR PEal MO7ESCATRLREL. 360289310 fdg; Rimata et al. 1983 Cancer
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Its tissue protective and rheological properties have
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[0007] Hyaluronan protein interactions also are involved in the structure of the |

extracellular matrix or “ground substance”.

[0008] Hyaluronidases are a 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:



products. They have both hydrol ytic and .

transgl ycosi dase activities, and can degrade

WOQa03%Hah and chondroitin sulfates (CS), spe®dneabd+ypo66s6
C4-S and C6-S. [001112. Bacterial hyal uroni dases (EC
4.2.99.1) degrade hyal uronan §nd, and to various

extents, CS and DS. They are

endo- bet a- N- acet yl hexosam ni dases that operate by a

beta elimnation reaction thatz%ields primarily
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roducts _through hydrol ysis of the beta 1-3 |inkage.
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ehigemtiohovattivn tpo giskls prienziyyndisachiridetend peotacd. any
known substrates. HYAL4 is a chondroitinase and | acks

 [0€12]\i Hyalueohdades (B23.01 B8 from 16Behed, ofifer gﬁlﬁsites and crustaceans are
f%;lg%ot.yplcal aci d-active enzyme and PH20 i s t he

BlpiEincusnidases thal geaexars tgtrasapcharide anschegasaceliavide end products
tﬂabagyﬁfd}gg@ﬁ%me%&lhl_g - L1 and HYAL2l ack catal ytic
y a .

actrvity “at neutral _ r exanpl e, HYAL1 has no
IRELST i ] bt A8 §Vidg e frcppis nelfal active
and ayidectivd dnzamee Thetete SiR@alitdhidadtiky bénés iNth¥ hbik@n genome,
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eaitd BYAIH bas oY bRAWBAMLY F}S}_%%esk BES e Qeti BRC AN ard any

such "as human HYAL2 and human
koperaisiisgrates Y L4 gk & ¢hondeitindse ami ack:Naitilvitytachr &chiyaliSénan.
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HERE] <06 plotad BRI i i i oG ponl-active
ehEymat Aeid aalive Brahabmidudds,antly s IREATTRRTRIVALDRiék thiylle activity

238&%@'&?-%&. weyver, there are variations from

af pentrdl BH; Boiseyamples HYfl} has noppgatyticetisiioainpliteo prerpdk4:5 (Frost et
_ 5 ; r i.S not )
T O 38 10 B AR ity eow spcific
aCtraltamostre.e et al, Biol Reprod. 2001 Aug;

65(2):628-36.). This unique feature of bovine

[R91d] URterhiyalasmiduas lipe emdyniee dai dlgo bisehagdctdrized BPIHOBE ®hich are

1b vine testes hyal uraoni dase enzyne as an extract for
el the piﬁg@a_ JudeR vif 2 aﬁgﬁsﬁﬂgléw%txdymﬂ%tol Ppeber such as human
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Huy04; OPB) 40 8P STP hedpon 41. 05166566 198B8) and those which are soluble such as
human HYAL1 (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 bas perrﬁitted 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



| i pases. For. exanple, human PI 120 is anchored to the

pl asma nenbrane via a GPl anchor. Attenpts to nmake
woasioRh® DNA constructs that woul d not i ntr edIoEs2004/006656
i pid anchor into the polypeptide resulted in either

a catalytically inactive enzyne, or an insoluble

enzynme (Armng et al Eur JBloéhen1 1997 Aug 1;

247(3):810-4). Naturally occurring nacaque sperm

hyal uroni dase is found in both a soluble and nmenbrane
lpasssdFdraexample/\bhiinen PH20 Mdnihorﬁé tdotha Ipmsbﬁumdnl‘frmmvia a GPI anchor.
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[0016] _Glycoproteihs 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
constituent protein. The N- and O-linked glycans are attached to polypeptides through
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aspar agi ne- N-acet yl - D- gl ucosam ne and seri ne

VORPUABIR) - N- acet yl - D- gal act osani ne | i nkageP.CT/US2004/006656
respectively. Conplex N-linked oligosaccharides do not
contain termnal mannose residues. They contain only
term nal N acetyl gl ucosam ne, “gal act ose, and/ or

sialic acid residues. Hybrid oligosacchari des contain

t erm nal. . mannase residues as well as termnal
W?&é‘ﬂ’fr%ﬁ%@g@?ﬁh}?@?m@%a gaive (thrronine)-d-adetyd-Drgldctosamine
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Yrapse oridisp Jhay comaid wnlyngropieplt N-deetgighicbemifie, galactdSe, and/or

i cylym The . ol | harj de noi ety i
FRARRAER e BDbGY plBioncctiionFoRR8Eiera G manpee reidpes as wellus

enainakEN-athplglucdengihe, Aneiae hndks &L Riig tdsRfes The
processing occurs in the endoplasm c reticulum and

[17]i Wi@N-Ynkdd @?& : Gk S ial-an :
??an]s- Gol gi appggr a usan%%hwwggsa@ﬁ?ﬁtﬁfwgﬁﬁ?éﬁaﬁhﬁﬁg%ﬁhe amino
FeeR Phispamagine daring pepiderisprtkesixfin theersioplabthie, reti@iiih a he

' lLur.oni.dase dycoprotein famly, .
%%"%%"‘?Bﬁ“%@&?ﬁxg e sratsdial | REogsFedy A5eH s plonpeifie enzymes that
@liste amt aidesugar méietien ThepRGERHelR e el '

The sHAS Gngrovli ded he?ei nis acsﬁgg%ﬁ%f@ﬁéﬁ'g%é&mm and
GROHBYSS WithRaseAgs tlquelotbe icis- anedial sauSE@R-Golpieppatatus] e
Hyal ur oni dase domain, and uses thereof are also
provi ded. [ 00195U¥YAMARY O THE INVEENTEONupon t he
di scovery that a soluble, neutral-active

i [ Vi : be duced.with high yield
IO SR G R iehbe 3P 0 S BRR B o bt Diefgoniasse
Gly@;ub;cimfahxﬂbf, pzh‘ﬂt:ulhlﬂgcihe&uj.ihaﬁ E&lvble Q’gi-mH%ﬁﬂﬂﬂidee @g\cﬁgrotems
@%I gsfel n {ot}}e%.cargggg {:rgr ni,gu%_égé the human PH20 c :

AP arhiC hepd 73 SHAPEHES)of he HEASEAB prpidaddessim e LASEGP
faghly hdnitier Qitsigife@herbips AL . ) ’ i
al sg provirdetsjl?gﬁFﬁrt%er pr?&?ﬂaﬁgj}egﬁggﬁgﬁﬁgggﬂ?%ﬁﬁ%&@?am’
adarsetthegcedare alsppevided. i ts half |ife by way of masking
the protein with polyethylene glycol and
(88131t Fherinyeatip ischaserbidtioni thadisaveryt thatreadoluble, neutral-active

.on.  Previou tenpts to generate secreted
PR g R o B bt Mieeen simrossion sysem
byaintreduetigimieibid 4vids thitUusdkal AR REiohREcdiME
‘}é I grg‘{)t i.de ;esulst ed in both a _(g_)ss of neutI?dgllléélég?1 th.e
| ?H‘% rnug of the human BHR0GDNA aflditieonal ofodifisdatienst af the SHASEGP
) ion FRant LN in.manmalian .
ety oy AR oAbt Refbehead T et Bwided fpber
progddad 24 Tnetlg)ds 81.Modify thetsHASBGR toi galong fis BAPRfedBway of masking
SEGP for commerci al '

8ol 1R palduSRER 2ot s nopine hoss moRpanisns o wive.
giVsyIBNE) Préious ASRPR IS 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 mability 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

berein, overcomes such challenges.



herei n, overcones such chall enges. WO 2004/ 078140

PCT/ US2004/ 006656 6 [ 00201 The invention further

wonpesweaoa catal ytically active human sHASEGPCT/US2004/006656

gl ycoprotein wherein the sHASEGP possesses at | east

one N-linked sugar noiety. The studies shown herein

denonstrate that human PH20 réqui res N-linked glycans

for catalytic activity, whereas bovi ne and bee venom

hyal ur oni dases remai n active w thout such N |inked

[§03Q]a R inyentiordhrtiey sbmpusds dastalytically active\bomdn sHASEGP
linked I etl.es i tal ytically inactiye, Thus .

Sreulr e BRh s ASRGP plitvst SesAtoRENTnkS svsgt oy The

tidiedigHov@reRfin defohsitaid thadhulian @@IZOV@C%)JMWI@M?@D@S for catalytic

unl i ke bee venom HASEGP, which can be produced 1n e.

achvity, wisaecas bovie angd benvengm hyalirerdaseseamadiel sctivedvithoht such N-

: tal 10 ] ; = VEODr ot ein.
AesdRnah el Al b AT R BL LT
carlgitiodlll innctide. SbyaclassiDreedmbmattDXY tédhinblogy @obwvt Pbrmit the
sai.d N-linked noieties on a sHASEGP pol ypepti de. )
metwstes obe crighiicay actiye frupe sHHSEOY cwaliiedice yergmnBREEGP, which

G pibddeed infl 26li0sed. [00221 Catal ytically active
Super- Si al at ed sHASEGP gl ycoproteins are al so

' 3 1Sh.al Qssess gre I
BU2Y] 6oy SR S ST RAGARGR g Rt stasecr
gigeosotaingiobgbeptive, b uaing 0¥ cele cdpable ©f irfHddBEEE Said AN fInldd@ugar
t hus. preferable for bgi\rh. nzynme stability and use as
MAtehEs FyRTadrgen of prd Ny iwtmsevw@s%y&%me@iypwe-

Meehdds BPREART AR ﬁﬁg@@%ﬁo@l@ée@g?ggg Further disclose

conmpositions”an ereof. Prot el ns encoded

(2RSS ks oS Shn SRR o i

uercoipasilA SRS oposstrs grialkEEGERMdnifdives comparad sohathkBy

SHASEGP gl yco tein wyth a net ' whereip the
SisbEimg nof S SSIB P i e A S EGB A Bpeiogable for
BotB efPmdRADiNyamiig€ad MurhVtBolN &8 ChieOhvafio pi&fids Snethods for
Fornul ations_ consisting of SHASEGP in the presence of
dgiprensEtign of Shrerayalatgd §§A§E§Pﬁ¢@mr>omo%qnd uses thereof.

Modi fications of sSHASEGP to further prolong the half

[0023] Broteipy angpdrshy witerpily 6P anpbar déficznit 64 SEGPAs splice variants are

ith polymers such as pol yet hyl ene gl ycol and
%gkﬁ?&a%?egre provi ded. Such nodifications shield

‘s fror | f ' ' dth
TURRF s pisided R Femegsiyny 6hbs SHASER Eeapiseite rpole
SRABBGE g@ﬁ@f»ﬁ)‘é&iﬂ e A5eR! i8h,Shkkrein Y hBE&T ioR fi@@hl@ﬁnﬁ 'i\gasguesium or

met hods to link to specific functional groups suc
o¢dinms yHASESIPs are optimally active in the presence of said metals. Formulations

consisting of sHASEGP in the presence of said metal ions are also provided.

[0025] Modifications of SHASEGP 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 SHASEGP’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 cysteines.



sites, positively charged am no acids and cystei nes.

WO 2004/ 078140 PCT/ US2004/ 006656 7 [0026] Assays for
woeooi/drgisg ef fectors, such as conpounds, i nclrEk/0$004/006656
smal | nol ecul es, and conditions, such pH, tenperature

and ionic strength t hat nodulate the activation,
expression or activity of sHASEGP are al so provi ded
herein. In exenplary assays, the effects of test
conpounds on the ability of a Hyal uroni dase domai n of
[Q%E&Sab’@ for lidemti€yingefitavtonn secibadt comippundsy pichalitgysmall mo]ecules,

R ORR0h D SRR N e AL A B B pdiathe activation,
ditpfeeﬁuﬁ éSactivitpbf SRASEGP Ard 16 ﬁ%@idﬁﬁ hteff If Qfémplar?' assays, the

al uroni dase donmain are -candi date conpounds
gl lof fashepranoundsen the abiligrh oﬁ Hdyalgreagiagrdorisie of SHASEGP to cleave

b dt
(MR RS B Rl B o e, B g e,
gonertlly bmmgoumdk Ip&rticyllarﬂ]hmaﬂbtﬂdlelcﬁﬂésl dRsRod@ARItRSactivity of the
i d erelnlnclude but are not limted to, he
}R}”’? Pﬂiﬁﬁ% oIy A5 FRNdidale earaRunds farimodpating the aceiviiy afihe
SHARYS @G, %eﬁﬁraﬁdrgﬁlﬁastelaggﬁ? Nuc?lgo 6 Ly JB ?(1%1@1!: ?‘i&al%romdase-

aCtIVItyln vitro | C acl
spaa i anttpodies “pﬁxﬁmtm pertorbbygdctivoni Theeyalloohidsse ddhfins provided

i S B Gt T o
. 1BEihAlGAmCht Efé%ﬁﬁn%@re@f that 6x|ﬂﬂﬁﬁcaH]§\R £BGRE Jike, full -

| ength sHAS are provided. Nucleic acid encoding

(0271 Rh41E 904 HR&ufle @Hécﬁhd%rlg 9&‘9@334 %1% iﬂ#ﬁhﬁhs% B are also

is set forth in SEQ ur oni dase
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RNA, or can include other components, such as protein nucleic acid or other nucleotlde

C

analogs. The isolated nucleic acid may include additional components, such as
heterologous or native promoters, and other transcriptional and translational regulatory
sequences, these genes may be linked to other genes, such as reporter genes or other

indicator genes or genes that encode indicators.



i ndi cator genes or genes that encode indicators. WO -
2004/ 078140 PCT/ US2004/ 006656 8 [0030] Al so provided
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' gable of efficient secretion of sHASEGP. An exanpl e
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descri bed cells. under conditions whereby the sHASEGP
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aélﬁldelaﬁﬁmpa&a k&fbhcel88 %@oﬂl%eumﬁ 'sﬁ%%E@qus ?&Hd%fl SEQ ID Nos.
- general 'y eukaryotic cells,” such as mamalian cel
g hand §@ast cells, in mhlch t he sHASEGP pol ypeptide is
expressed on the surface of the cells. Such cells are
(n03d] Asochrogdedis eemithel egsregingsHAIRIBGP by gtmvmg tiectbove-

hat. dyl at the activit
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sudeic asidvangoding dthert SERSIHPparg-atso mmdefdact ors, by the
SHASEGP i s assessed.
[0035] Also provided are cells, generally eukaryotic cells, such as mammalian cells and

yeast cells, in which the sSHASEGP polypeptide is expressed on the surface of the cells.
Such cells are used in drug screening assays to idenﬁfy compounds that modulate the
activity of the SHASEGP polypeptide. These assays, including in vitro binding assays, and
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



[0036] Al so provided are peptides encoded by such

nucl ei ¢ acid nol ecul es. I ncluded anong those

o R¢ypsEsHees i s the sHASEGP Hyal uroni dase don®Cm/use00a/006656
pol ypeptide with WO 2004/ 078140 PCT/ US2004/ 006656 9
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[0041] Also provided are nucleic acid molecules that hybridize under conditions of at least

low stringency, generally moderate stringency, more typ1ca]ly 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 No: 6 (or degenerates

thereof) under high stringency conditions. A full-length SHASEGP is set forth in SEQID
No. 1 and is encoded by SEQ ID NO. 6 or degenerates thereof.



nol ecul e cont ai ning the nucl eoti de sequence set forth

in SEQID No: 6 (or degenerates thereof) under high
wonbawgegy conditions. A full-1length SHASEGPIﬁtfﬁﬁﬂmymm@m
forth in SEQID No. |I and is encoded by SEQ ID NO. 6

or degenerates thereof. WO 2004/078140
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type of glycan nodifying a glycoprotein can have
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structural solubility, and stability,
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hdsiddiiganors csitldBEGPzeaemting an active SHASEGP. Protein expression systems

suitable 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 glycosylation 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.
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[0048] Methods for the use of sHASEGP’s in the removal of glycosaminoglycans are also
provided. SHASEGPs open channels in the interstitial space through degradation of
glycosaminoglycans that permit the diffusion of molecules less than 500nm in size. These

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



vol unes of sHASEGP for intraocul ar surgical procedures

and other small volune procedures. Bal anced salt
wonpuagisons for ex vivo use in artificial PCT/US2004/006656
reproductive technology procedures are al so provided.
[0048] Methods for the use of sHASEGP's in the renoval

of gl ycosam nogl ycans are al sk provi ded. sHASEGPs

open channels in the interstitial space through
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[0052] Uses of SHASEGP’s for enzymatic removal of the cumulus 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, SHASEGP’s can be manufactured
without the use of cattle extracts or other organisms that carry viruses and other pathogens

such as transmissbale spongiform ecephalopathies.
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Epipen@gnsrin] sidoniea ffuids cah bp éarialidtel. PERSnétRéds DT invention
e Geuaone Py AR oA s amasion

dkamihatad b W Rine 235k -
ATbe SN gl MGl BB Y S b uon ot

thpraperiicaeleades. dbasHASEGRmay boadministany! a BABEGP opernit diom the site

j S Lth on fol |l Qw Lni stration of
bR M hllld efcca® ot U7 QERB Ay pegmiisiéred ata
smhassicersele site of aBintsteitibh oF theithdripemié hRlsifee  Of
adm ni stration of the therapeutic nolecule or the

[BEPSIEEh At obide RRETRIRIIS A BINAE) (¢ cuRarysiid &clel@ rRAlEl Rbve he
'site of admnistration of the therapeutic nol ecul e.

absspidss sbycopioteing designifed sHASESPZS, padfungtiasial domains, especially
i . <UINg [ rQnk dase

o S Bh O R B € bt AR ADABTE, and amalogs
tgmf. dso mp'ﬂeafl bérkin ardpadieic ?Hﬂﬁ&ediﬁng theGHAHBGRS: )Aadditionany
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R i P ghins AD efpeitrun hid SHANTEOR S S pet disease and for
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are fornul ations and therapeutic uses of said

SHASEGP's to treat di sease and for

BRIEF DESCRIPTION OF THE DRAWINGS

[0056] Figure 1 is a vector map of sHASEGP Vector HZ24.



use as tissue nodifying enzynmes. BRI EF DESCRI PTI ON OF

THE DRAW NGS [0056] Figure 1 is a vector map of
wblAbkik@?sMect or HZ24. WO 2004/ 078140 PCT/ US2004¥©R662064/006656
14 DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0057] A

DEFI NI TI ONS: Unl ess defined ot herwi se, all technical

and scientific terms used héf®ein have the same

meani ng as i s comonly understood by one of skill in

the art to which the invention (s) belong. All

pat ents, PETAALERODESCRIPTION QFIHE INVENTIONat i ons

and publications, Genbank sequences, websites and

@7 AP EGNET nEhisF oBst G dnteshef g scitnifs torms
ub &I 68 AV e the B¥me MRhMREAS R dofrh iRy ind®itbdEbYend dF skilEin the art to
event that there is a plurality of definitions for

vihaehnthe injentom(s) belose Alhpatents, patent amlcmmambhsmwe]watwns and
iig a?io#xse f(?eng'yrﬁ( sga&en@@sd Gee P&be% ieggz is B‘%I{Sﬁ d[mgtenﬁls referred to

rer Iress

tindeghicut tt&r@ufaaﬂsc;dsba@maﬁ darfléss ﬁmbfedbﬂier\w{sé %Hﬁicbﬁﬂrzﬁéﬂ by
: ?fge i nternet can come and but equj val ent
T

TeaF e ek cRiAYD I the gHet ﬁgﬁggt@afr Erinhyakitrofidptrifiprs for terms
frt%gqnhﬁgege 6&1%Igyélpences the availability and
ub

ic dissem natl such information. [0059] As

p
[%'(?5083 \{}ﬁérg lréit‘.reilaeeis W 11 gﬁﬁ, Hlsoté%rsu%i’rﬁlgﬁ)ni?eé g%ﬁ%ﬁﬁseg émderstood

am no aci and

that duﬂﬁideﬁhﬁrtrhmnvmhaﬁege dnd pacticolat uvfohiilattdﬁ&infth@mltﬁmét can come and
-usa ) recognl zed abbrevi ations, or the Il JPAC TUB
£€p f@gwa}?nblﬁ fqsmatem FAncen fonpdrRy s9asgipgsthe injeract. Refypenpe thereto

e@id?:ﬁ&%rihe g\r]allablﬁﬁ'rz%n%‘bgﬂ)hc bR atith &i&ﬁ%) D8Srilaflon.

eukaryotic ase refers to a diverse famly of
0 C :

A ZRars? ?%g%dﬁ% PO RE TP BRAE R slIEL Shlinducids d oter

dostpauddsy atej miesy emdlcﬁtedwthbmsm amaczou wiﬂomdimommbn usage,

r%(l("lﬂlgfg%}e %ﬂt;rgglgﬁ an aﬁ{?@&g@& gs%%lg LieC igyc ul %g? Nomenclature _

(B@mmmmg,ochaﬁludigmg gimran origin. Those of skill in
this art recogni ze that, in general, single am no acid

[BOSRLAS kel BORid, @uﬁh?%hcq?ﬁﬁ%hﬂhser REORS (ﬁ't/er& family of

pol ypepti de do not substantially alter biological
glycassmmpglysareendeghpcosamivitissss, whereih a,glytara@e yesidhiedn thear

}gg ﬁxrgﬁ_?aﬁ()f ; heingeg nlﬁ'u%eta E,é %%i\ﬁges QE Hyaiiur[oe%zﬂd c&gnﬁ@gw sulfates

thesugh an atlamtea@lanchecRdissiIASEGP, refers to a famly.
of nenbrane

[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 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



anchored Hyal uroni dases that share common structural
features as described herein. (0063] As used herein,
WOI2010381HY al ur oni dase refers to a pol ypepti de PCT/US2004/006656
characterized by its solubility under physiol ogic

condi tions. Sol ubl e HASEGP cap5 be di stingui shed for WO
2004/ 078140 PCT/ US2004/ 006656~ 15 exanple by its
partitioning into the aqueous phase of a Triton X-114
solution warmed to 37C (Bordier et al J Biol Chem
exagplehynts pIrtitsming mmaa%eous_phnsd ofm Ehtmet1 maa@ﬁbn warmed to

SO TR o818 AL G55l s

oaqhkeoxhsr hﬂmds;allfpakﬁtmm ing thier dadra@ittricWiphbse, but will partltlon into the
(ghos hol i pase C. ﬁ%OOGgé Thus, reference, for éexanple,

[FreEt pagr@bagHEy log(ing fearmispt Witk Phesphelinsseied by
he sHASEGP gene fam | i ncluding but not limted to:
[m f hug aetergnce, foperam IsEA SE(P gncasapasses abirglycoproteins

e en p b’e P am'gsgégt%%f]? I'ca g’%llygyraﬁ}ghbiﬁ %rg@fﬂ"%?q ttghﬁﬂ@a% %SEGP

raatse YTHAPEGPe qumneqiﬁvalént enobedien®tainddCtr6th GnP6ih€r source or that has

nol ecul es an oded, am no aci d sequences of
b@%’éPfﬁP%fFé Hﬁ%ﬁéﬁy g&' ts R ERMeACHEY. euences efancoding
rfuleicbeid MbleBYRIAEhE c%’é&?i it

eng orrr%\sses SHASEGP 5 \?Vlnt h a!r‘nrglno alczl sg q]mgcs:s: ﬁ%}eﬁ%hﬁ% %PBA‘%EGP S
-agd/on demainp thenenfiard sayfoaﬂht @r exmplem SIy“QdD N@ch 'Iflielﬁd‘lﬁfalso

nts_thereof. Suit

B s5e PR N St S Rl i vt ssimbgthy st
aeﬁﬂ@edif\/e’ablh wenbePaid 4188 ér@&ﬁp&%fse@ﬂle@var%tscﬁereéfr SuifbVn
to those of skill in this art and can be made w t hout
substitytions, ingluding, alilonglvrat aggessastly.\conservative Substittibes of amino
g@tsac{ Yid | ecul 100651
o Tl e b g il i 1P AR L MR PR G e
hlngglgsd astivty, Isechsas thaeataytic ativitpfofdlie zm;amg)mbleaaeu on
of : a pol ypeptide encoded by the sequence of
[094) dotused bersat, a SHASEGP] Whéiteder lofdiédce® hereinDihcRides at least one or

tides thgt [ ncI udes nucl eoti des t hat

uence of .nucle
agﬁ)g SHANLGAMRMapan Rl 3 pefyeephde Kihe sgquegce of nucleotides set
foh PSR OGN 8k8fa Riuéhcs B8 H@d}&ﬁxd% thaﬂﬁieiuﬁgsi ﬁu@ﬁﬁtn&% Fhat

hybri di zes under conditions of |ow, nobderate or

catqdefgring gcidy 1t HY of SEQENNe. bifa pelyplepuds ahesdesicty mqnemce of

t hat
o e Hobri e pERERbAS G b oGttt B ey the
sedqueSEdf McNotidds seafomlny sBthuIeo 6 hapolipeptigigist ﬁch}des the

sequenc of am_no CI ds having at | east about
e@f? 189%:1dgget ofh as amino acids 1 509 of SEQ ID No. 1; apolypept1de

t%%gégcgug&;% 8%8%‘%?8? §xﬁa§% ﬁ/g ?%@%/%t?&{ ;g)g%uts/aeo J0%, 75%, 80%, 81

%,089%, 33%,\194%; 85bie 86%&%9@%28982{19?268,@% d;% E%f 930q. bh%l 95%,
as am nop acil ds (0]
9%5 9'7‘9), g?do or 98[% se%;uence identity with the sequence of a%mo acids set forth in

SEQ ID No. 1 or as amino acids 1-448 of SEQ ID No. 4 .

[0066]} In particular, the sSHASEGP polypeptide, with the Hyaluronidase domains as
indicated in SEQ ID No. 4 is provided. The polypeptide is a 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, inchuding

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



[00661 In particular, the sHASEGP pol ypeptide, with

t he Hyal uroni dase donains as indicated:in SEQ ID No.
wWoligosriPMhded. The pol ypeptide is a single or geyus2004/006656
chain polypeptide. Smaller portions thereof that

retain Hyal uroni dase activity are also provided. The
Hyal ur oni dase domai ns from sHSSEGPs vary in size and
constitution, including insertions and deletions in
surface | oops. Thus, for purposes herein, the

i€abatishiof adPISBGRIG: 26l 02 £l An PG THddSA0k s AODE6Ein ot Gther
s a portlon of a sHASEGP, as deflned herein, and i
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p?éﬂb@fﬁ%nuﬁét?ﬁ d@g gr izt hgwe\m( Ahat an WH15Ed Qﬂélg chain form of

been  previous I't was’ not recogni
th@lmmm Hyallummdme dsrodllatcenldéimqyioa it hravitrofaggays. o’f he Apartate and

@g aJuronldasefngjomaJn could function i invitro

eﬁﬁ‘b‘esﬁ&eﬁﬁ?sf‘%’t U aHYILY A RTEIREE B Go8sS OfLfS.
necessar for activity are sent in conserved
[ﬂﬁ@ TliAs us%/:g@grp}n " neutEd twgl,ugqp lasg dempia af agpluble SHASEGP" refers to

AR, a@g@%i@coegg@mseémﬁmﬁ gku@hgs%ﬁﬁﬁ%thbﬁ idase

ucosam ni dase donmal n of
actmxlty atrienbak BRH Hy adluble n'ndtﬁsendia'ons asi deycritied madisitazds Hobhology and

s{@g@?%é%niﬁgw :tlpq(j]g)ig&r zfsg S g)gsq%i{cﬁgsgﬁ%ggy 331?151?1? but contains

Jandﬁldﬂﬁpdéhﬁ'éﬁes il the @ﬁydxwmﬁlﬁh@&ﬁt 48 Fadu%e@' QIFRERPal A vi  Hence i
cont al ns addi ti onal sequences I n t he car oxy termn

18 blead ithe menmalrmmﬁrmf thedemaihn that ckhibity Hydlerooelase actnvsy as

a%g %datzs); stt hc%rcfn invi {:IH gg ort | ?%P?‘;‘S é@&blgs %[{ggtg%lgﬁgg herein are such
Hj/a’:lm@ﬁ[ddsd dorivaihy ﬂld&ﬁﬁtﬁuﬁ:a]&ﬁﬁcﬁv@@tﬂlﬁls #hadtl Also provided are
Contenpl at ed. herein are such . Hyal uroni dase donai ns

%ﬁwafeatf%mﬁt el Hyalgropidges ¢sppain e et i ok ragment thereof

tﬁﬁtoa\étsd&&lﬁ(c%llyﬁéH%@E%ﬁaxﬁ% > of the Hyal uroni dase
domai n that include the srra 'est fragnent thereof

ﬁ)h@ﬁ] ﬁ‘i—fﬁhﬁ idhseld oﬁé nl of o . Séé%?@% genférg{éérgd ﬂepe%ﬁ&cludes at

A Hyal uroni dase domain o an S
least ene ncaltioharasy wpmbinatiomeorat catdlyaally actveqortivinl ofodn W¥linked

SPYoREHER T HREBHOC B ReBIS S FRAE L PR bt forth T SEQ ID
Gcﬂ %W@déaﬁum DeqeTicB Of BEIERI AR Ethal B bhthzegm%Q

. ypepti de encoded by a sequence o
mdlt@@ﬁ pfllosy, mmltsralfwlhlgh stergapayl to the sequdinge afmuclebtides\set forth in

h th

TEUIDNG £ RuiblBid hATRNG s e HiReR Y S Risaptipah in SEQ

I[hNb 1 m:;idlﬁee@nwexasmqummeqﬁemabn @mﬁibl ddfds he¥ing af lekst about 70%,
peptide that incl udes a sequenc

TR nd I %%/ BBt eto. RizouRSr0iATe. U3 Gog2t6, 93%,
O, A S50 0 A SRS 0 Do s
seh ﬁ)rﬁﬂqmﬁD dlo. dydndr adlydbronidase domain of a polypeptlde encoded by a
splice variant of the SHASEGP.

[0069] Thus, for purposes herein, the Hyaluronidase domain is a portion of a sSHASEGP,
as defined herein, and is homologoﬁs 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.



set forth in SEQ I'D No. 1; and/or a Hyal uronidase

domai n of a pol ypepti de encoded by a splice variant

WO 20hE078HASEGP. [ 0069] Thus, for purposes herelrmr/Umha/oosswo
Hyal ur oni dase domain is a portion of a sHASEGP, as
defined herein, and is honnloqgus to a domai n of other
SHASEG”' s. As vvlth the larger 'class of enzynmes of the
hyal uroni dase famly, the sHASEGP catal yti c donai ns

é‘:@{’ﬁ@a hi degree of am no acid sequence identity
B a%\thv& eIy, 15 TBEANY A S 2t dmyviyo pd/or imcHiirey Ag/deacrd)ed herein,
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Hbﬂhronaiasé gaity] Hedéd providbdBersin9d ﬁoﬁﬂ:ﬁ'ﬂi‘rxﬁsocfﬂﬁe ngixlfx;b%ldase

HASEGP' s_and the catalytic domalns or enzynati
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eugqggtég@)atggﬁgl thy | proni dase activity. Hence
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ern are rso rgf)ed forns of the

S dth [
e T
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used herein, the catalytically active domain

glypesermmoghcan subsatehe neutral  active

endogl ucosami ni dase domai n- as defined by act Ivity in

9oy 35%%3&50@11&@85/@0@@:(&%9 that ame asmbﬁgamtlechob&@ﬁﬁﬂsulfates and
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GBI ubare OBE AR ans RESHED) i B0 i Gostann S it v active
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not the conti guous portions o SEGP as a
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[0075] As used herein, a splice variant refers to a'variant produced by differential
processing of a primary franscript 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 a SHASEGP that exhibits neutral endoglucosaminidase activity.
Hence it is at Jeast the minimal portion of the protein that exhibits endoglucosaminidase

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



.[00751 As used herein, a splice variant refers to
a'variant produced by differential processing of a

WOl i@loysiy anscri pt of genom ¢ nucleic acid, sSuRIT/ER004/006656
DNA, that results in nore than one type of nRNA

Splice variants of sHASEGPs are provided herein.

[00761 As used herein, the FwdguronidaSe domai n of a

- SHASEGP protein- refers to the Hyal ur oni dase domai n of

a SHASEGP that exhibits neutral endogl ucosam ni dase_
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assesse andard assays in vitro.
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other hyaluronidase-like sequences. The glycoprotein exhibits Hyaluronidase activity as a

single chain,

[0080] As used 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 used



feature, such as the proton donor, and/or other

features of Hyal uroni dase donains of
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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 nsing 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



Aci ds Research 12: 387 (1984)), BLASTP, BLASTN, FASTA
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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-human animals, exclude humans as the

contemplated animal. The SHASEGPs provided herein are from any source, animal, plant,
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waenorsape Di fferences are defined as nucl ei ¢ raaiuh204/006656
amino acid substitutions, or deletions. At the |evel
of honol ogi es or i dentities ove about 85-90% the
result should be independent “of the program and gap
paranmeters set; such high levels of identity can be
assessed readlly, often wi thout relying on software.
prakeB@tic ard fngal. hidost SHA S GRrs arer effagingaltopiginn including mammalian
ggigonucleotlde containing two or nore
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nucl ei ¢ aci d, such DNA, I nt roduce nto
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FgADsPE At 2 HicrpeutiG Fupekhedesrelagrus nugleiciapidesih as DNA,
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sone hanner nedi ates, directly or I ndir
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an.also be ﬁ ver @uchgﬁc acid encod %g dul
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Syppd efpeRkiona gene product produced by the mammal or

the cell in which it is introduced. The introduced _
[0US8]6A CuseE Ihereup @eteﬁn&%d@ ndcltil %ﬁﬁ@hﬂ&dlé}c ﬁamvafipmugd&odes
as a growh f actor inhibitor thereof, or t unor

R34 ey proteans:that ape n¢tmqnmlbmrodrmd ermvobucthe cell nawhlch 1t is

t{xﬁ)&%%éi l%alg%{e ;g ales, Or &uc% ayledﬁf)o S {fla z?r]ge lf%p&‘lﬁ {oﬁ% en ogenous

iuekieged)sueipdd WNAS b afféct®g transcription, iranslation, 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 herein 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



amounts or at a therapeutically useful tinme. The

het er ol ogous nucl ei ¢ acid, such as DNA, ~encoding the .
woO96@AResilub ¢ product can be nodified prior to PCT/US2004/006656
introduction into the cells of the afflicted host in
order to enhance or otherw se alter the product or
expression thereof. GCenetic %%erapy can al so invol ve
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nmodul ator  of gene expression. [0088] As used herein,
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glycosaminoglycans.

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

membrane bound and soluble forms of a sHASEGP protein.

[6096] As used herein, nucleic acids include DNA, RNA and analogs thereof, including

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



[00921 As used herein, recitation that a glycoprotein
consi sts essentially of the Hyaluroni dase domain
wWioezv84/018840 t he only sHASEGP portion of the pal peepsiocgossss
is a Hyaluronidase donain or a catalytically active
portion thereof. The polypeptlde can optionally, and
generally will, include addit#dnal '
non- - sHASEGP- deri ved sequences of am no acids. [00931
As used herein, domain refers to a portion of a
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radi ol abel, single- stranded nol ecules are
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h such that their target is statistically unique
I Se@ifnces s puelgatiss, S(tlplypfs pramojers, ebancerapfraiscriptional and

?ﬁ%ﬂrﬁﬂx%té&eﬁés tap{i‘ %th%} gﬁ){)l SQ%&R&Q) greigfs th Qﬂe reﬂx%onsblxp between such

contal ns
hedsit ad.ld,, stéh ey DB\, @od! Blllqijuoqm:noés (ff exqcﬂeomk:s For example, operative

B ST ERRrSlnkoEP Rl i 9358 B Phveig i bevween the

DNA Qﬁ@th@@tdﬁﬁot&r%ﬁ@h tHaO 8 GhnfipHsLof iR HINU dhﬁﬁla?édqmm the
acid encodllg%ha fragnment or portion of a sHASE
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Q{Rmptergeffmzto tlmwaysmem@efqm@m@lgel@ﬂonsm bt ¢eebe DRGY and the

Eﬁ)?nrg%l:r SuctP 86 kY anscnptlon of such DNA is initiated from the promoter by an

.RNA polymerase that specifically recognizes, binds to 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 translation initiation i.e. start) codons or other sequences that can interfere with
or reduce éxpression, either at the level of transcription or translation. Alternatively,
consensus ribosome binding sites (see, e.g., Kozak J. 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.



| i nk=age of heterol ogous DNA to a pronoter refers to

the physical relationship between the DNA and the
woamateasi4euch that the transcription of such DNMA/US2004/006656
initiated fromthe pronoter by an RNA pol ynerase that
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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 (I) Leu; Val ; Met; Nle ; Nva Leu (L); Val ; Met; Nle ; Nv Lys (K)



and Hyal uroni dase donmi ns thereof provided that the
resulting protein exhibits Hyal uronidase activity.
Woi2ne/a8i4d substitutions contenpl ated i ncl ude PCT/US2004/006656
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ace kno [ofe) ative s titutions
e lert RE RirthomthapuR O Rpfrierd el B SR s Bt ps§00iseq win
Adinifisthlitd 6fthe fsmptssafboherein, the amino acids, which
occur in the various am no aci d sequences appeari ng

rgl i.dentified acczl)rdl ng %o t heir wel | -known,
WHPEloAS psadtheroin,aniisrasq pIVRICleobBFs oA tq HRUeF Reduences of

AiGdoBat bags comeﬁiaﬁefy%rmm&mhef&h& %@B‘Pﬂéﬂb@@%&d DNA.

are designated wth t'he standard sin letter
Admigwatdfsense Laséahtrsemﬂelpnbmycllemdeb eandartapprbﬁriﬁté torditiorssdeads to

b i cl d
GE bifhia e B Sublrofls B hybtidifatiofop Ben hepEiyitsotides bind to
WB?Q@% I\V)éth?hﬂ?@%éhhlﬁﬁloﬁ Qf pclisiR WPntBREEEBRSatRh) occurs. When these
nucl eotl daes o

polynucleotides bind to double-stranded DNA, inhibition of RNA synthesis (transcription)

OoCcurs.

[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 contiguous nucleotides, often at least 14 or 16 or 30 contiguous



NO. 6, and probes of at |east 30, 50 or 100 conti guous
sequence of .nucleotides of SEQID NO 6. The | engt h

wb 2067prsobe or priner for uni que hybridi zat i arCT/8SM04/006656
function of the conplexity of the genone of interest.

[ 0105] As used herein, anellorﬁtlon of the synptons of

a particular disorder by adm™mistration of a

parti cul ar pharmaceutical conposition refers to any

| esseni ng, whether permanent or tenporary, lasting or
pyclenfidener mpdified avclentidgs complymentanioghe pertienl ofid nucleic acid

B3 0 AR i 8 e oo

nghmedémainuﬁhﬁeﬂmm)ases conpl enentary to nmRNA
or the sense strand of doubl e- stranded DNA.

Eture sense and flntl sen Eﬁ ){,nucl eoti des under
@ﬂ% bF PZ‘& LI AN LeeEd 2 O cot SLglemenigsush a patibodies,
ENRaifTg el 85 moR mBYBEKS dAZ ﬁ&dr@é’&ablmﬁg Isl‘t;ﬁ%‘?n Kﬁlch the members of

pol ynucl eotides bind to (hybridize
Mmmwmmdemfﬁapleownmllymmwps of tusalnd plaise supportcHem& in general

e ese ol ynucl.eot i des .bi trand
R B o B D o e e Suicorels EREEIFIERRP e sucace of
ssitdustdse.[ 0107] The resulting inhibition of translation
and/or transcription leads to an inhibition of the

Méggsql s of the ggoé ein encoded by the _sense strand.
SEeRFETR ARRAGTEASP oA ismyrng]abylin Wheder anfira) or partially
o]

?g&gb?}iaf}g%}:txeﬁﬁiumeﬂc erlo%’ifceg (L:‘ilﬁléﬁﬁxt.ng ? dfn{?vaﬁ@@ eﬁ‘éo‘f”%a?{etghpgme specific

bodirigeabdiry thewaptibodyi. Hiesce mftibedy atcldcbasﬁy prétet habngdd bidling

ﬁontj %Fqus V\D12004/ 07 40 Pﬁ:Ti3 004/ 006656 26

ACEPRAPA SRROBRIORBHOF FUbFantial Bemalogots R an dREReslgbylip-binding.

H6@ a0 Ao dd ihd18dE AEmBerd WE by fnbhdblobilh @fithe ihdldding 1eG,

encodes a gene of interest, for exanple, nucl ei ¢ aci d
o%égléa%‘? ’f@l e chain Hyal uroni dase domai n of an

SHASEGP. [0108] As used herein, an array refers to a

e 108 Al uesy ﬁrcxﬁ' ABHAP fragiH&l ré’i%rsqatah}b %l(fa ve o antlbod that is

contalnln? hree or rore menbers. essa e arr

tess giea fullrlengthe retaining at lebssragpagtion Qﬂthe filkelaygthmatibody's specific

bltfle o frento ! Guio sk BB L5 e ppGREE Fab, Fab,

ﬁ(&B)mgld chE@ dF @Y\ sel BY; IFaL, @il anbbdy Al 12 frher®) ThE $ragment can
surface of a solid phase. [0109] As used herein,

Hﬁ’ll‘idﬁd%ltllaléfcé?@s ligkedrogathairigh en by tisulfide brifigss. Antwotitddy
I ]
3 g?lgxgtlt éﬁﬂ&]aMX/ %?1%&1%%% ﬁgfﬁe Irgg tg{;n%?qn%c?ds%% gxplca iyﬁlé-]east 200 amino

spdei fic binding ability the anti body. Hence anti body
i ncl udes any protein having a binding

[0111] Asused herein, 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.



domai n that is honol ogous or substantially honol ogous
to an i munogl obuli n-bi nding domain. Antibodies _
wocehudaesivenber s of any i nmunogl obul i n cl ai M8, pPCT/US2004/006656

including 1gG 1gM I1gA 1IgD and IgE [0110] -As used
herein, antibody fragnent refers to any derivative of
an antibody that is less the® full-length, retaining
at least a portion of the full-length antibody's
specific binding ability. Exanples of antibody
(01 b erused iherein, dFeb flogrersts erenntibddynfrd @ibritPthtabsult@din digestion of
F(.é% 2, ﬁ@ﬁn@!‘ e.chain Fvs (sg};\/) , “FV, dsFV di abody an
- gagmymupoglonpin with papain; they ¢an berecqmiipandly expressed teproduce the
sbpaleat frhgik@d t oget her, such as by disul fide bridges.
An anti body fragnent generally contains at |east
out 50 amno acids and typically at |east 200 am no

ab

19113 A s ysed hereinascili&aafen &y aitbody fragments thab oshyaih o agrizhdé light

hS; [ h donmai \Y and _onpe .
LB Vit O SHAh TR B b5 Chee polyepiad Trer o
anpitoedeacThicdinker {s@f 3 24npAssudh eitht BRI tRioMNvariabld 9bMaing bR vtided without
apn Fv. W th_an engi neered i nternol ecul ar disul fide
Sﬂgﬁﬁ‘?t“’%‘ﬁ@ﬂf eﬂ&ghﬁg’géeﬁé‘ﬂ@r&ﬂm SRESqmyesiduesiyith some Ghaor Lys
radidied efsé@ﬂﬂ@lfghoﬁmtin&@d%é'k&lﬁbiﬁ%m di gestion of an

i mmunogl obulin-with pepsin at p .0-4.5; it can be
reconbi nantly expressed to produce the equival ent
(P10 Hesrised gyemo bumanigadimtibodies refer.to antRGHidIBR0 A/ 1HEBBE 0

. 4 d her.ein,. Fab fragnments. are antibody
i tidddn EudbRECo RS P S R Ststionsh a Buman dods not
provoke ian Glapfakt respnst MP@pad for ptdpaatis ’ | L

pits r ptdpadati ﬁBfQﬁ:haﬁﬁﬁm[s%géMoWn. For

eﬁgrgssed éo produce the equival ent fragne
SRAMPRLe(§ Rrefuee suchantibedies flae hybsidarmejop othpr prokaymetin ar enkaryotic
&SRBk Bs &h ¥ oA aCCrhd | variabl e heav

chai n (S\/H) coval ent | 99:%%,#%%2&? glgs%éf} t%r}g%?oféoélﬁﬁnggogy aré altered
byirpgammbinant DAYy teshnignes (T legpressranentibsdyoi vehittethe aiifokeR

1. variable domains are bridged w thout

bbb oL e R b Ere e Fted BE o eyt domputer programs
haG pecheledigned t0Sdeitigpsuthirbpig@® G u or Lys residues

di spersed throughout to increase solubility. [01161 As

Fﬁ@& herein, hu Qi_ed antibodies refer to anti bodies

PR AsusediBerewm: ddbedies are dinptie sebiNadiabediesdspiealydfave sharter
pafiidslirkerstthat SEarg %akﬁﬁigeﬁé}ﬁ}éfﬁﬂn jgan does not.
provoke an inmune response. ods Tor preparation of
such antibodies are known. For exanple, to produce
[Q1A8H Assrispdbberpias producsionybyrechortanat meaheby imda@tombingnt ONA

niBGHs YiR3ah 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.



cell, such as an E. coli or a CHO cell, that expresses

t he nonocl onal antibody are altered by reconbinant
vibDldosmeding ques to express an anti body in whi chPCTHES2004/006656
amino acid conposition of the non-variable region is

based on human anti bodi es. Cogputer prograns have

been designed to identify such®regions. [0117] As used
herei n, diabodies are dinmeric scFV; diabodies

typi cally have shorter peptide |inkers than ScFVs,

mgﬂh Aeysegdrraging higlogicateactiviey, refas tethe s vivs ectivieseaifia,compound or

( i i ear .Usi ng reconbi nan

R eyl P PP o T AR R e e
- @fmpmitiooldr athepintkngy Biclogieal peiws), s, dicOmpistss MEGPERR effects
- by cloned DNA [Qlé%; As used herein the term S
yidphamnereuhicalaptiuhypfguehcampoupds comaesitionstand anigtges. Biological

k| ' j 4 j - e, of ining .an
41341 43 HEpRERRT Brbg By dint ORigRER R e or U0t b R8s Thus,
f!bg p’afpo_setSI‘ltertﬂ'm_thedhjolegiemltacﬁvit)t bfcn Imeifgrhe, is & _d)"()igeiﬁése%tivity whereby,
obt ai ning an i ndex, .ratio, .percentage, visual or
Yﬁwléfﬁlgﬂé’giaﬁgﬁ’sgéﬁ U%htésfprf’ﬂgwpevel of the activity.
Assessment can be direct or indirect and the chem ca

ReL] &S uskithendih Yutl@iopalt RHviIRCRAED RS a ?(ﬁlyﬁéi)‘ﬁﬁ§ Br Pétion Bereof that
&ré];)t eol ysis product itself but can Tof exanple be a

lpyeRriees npoTe peldiitiesrassasinteds with b &ill-lenglhgretame. WO
2004/ 078140 PCT/ US2004/ 006656 28 [0120] As used
i - i.cal  actiVi S t in Vivo. )
(281 PancBbAARRL AR Aehiuy oh afeSpPlinid St BEIfkal il cataytio o
¢rizymatie schvityy ptigenicity abditadorbind $6 veddnepetowitiaa olypeptiad, for
.onposi tion.or, ot he .xture. Biological activity, .= .
binlens Yo Bl clyBeplide aPiit Mompppaeaty. apify to fomd imultimers, the
MRk SpEdifiedly BiRd tovd fe¥epddr ot Wzind TR beptide.
conmpositions and m xtures. Biological ~ activities can
be _observed in in vitro stystems designed to test or
Jste

23k ()¢ Hseslchereip+3 eagyuerisusters todhe ¢ampssndspreded hereinghat includes

. . i . e it < .
R L T e e R
{lorgéuns thergof,cuid ®ad or ol digetisg agrath. Theseiconjufatexcintladathose
activity refers to a polypeptide or, portion thereof

Pingbecd faisrauiiaitanges wfbBoRpiqvns iyl pedberchcihepial means,
guchuk by lcB&Y8ich! svuplifd, Mhrobghl ftlexhmplel Eqipithg AUl (ixjyfgroups, and
include, but are not |imted to, biological activity,
thesaiprpdnceddyy any eshermethod achershiytay leastrimie gHAISEIGPy or a domain thereof,

e b AP gl o 1o

I mmunogenicity, ability to formnmultiners, the
HARH] Ay usal Ipeio] £ fargetihy adennid ahp nvicte,caph &Y a protdin GBéTEective

{)(())l’r;iio}l rt]heergo(%,l %gte&gxi/iggs' specific binding of the conjugate to a cell surface receptor,
which, can internalize the conjugate or sHASEGP portion thereof. A targeting agent can
also be one that promotes or facilitates, 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.

[0125] As used herein, an antibody conjugate refers to a conjugate in which the targeting

agent is an antibody.



[0123] As used herein, a conjugate refers to the
conpounds. provi ded herein that i'ncludes one or nore
WIQREAPS140| ncl udi ng a SHASEGP, particul arly siR@Ejl/ES2004/006656
chai n Hyal uroni dase domains thereof, and one or nore
targeting agents. These conjuggtes i ncl ude those
produced by reconbi nant neans~as fusion proteins,
t hose produced by chemi cal nmeans, such as by chem ca

i, N t hr ough,. for exanple, coupling to sulfhydryl
Eﬁggipés g%ﬁqc]]er %é@gvi}}vﬁﬁ @@%]059f amplesulgaeferseo laawrtion derived from
BemBaifiedlersRADY R RoREMSEGS, or a domain thereof, s
linked, directly or indirectly via linker (s) to a
targeting agent. [0124] As used herein, a targeting
- H’dé%l Ap §S€‘drh)¢{miaeteﬁf,ectsmmca@t of peanmiund for tafating b py€icular disease
' ti .eofe- that pravides specific binding of the
. B%).ah%'ﬁpfe tjﬂ i %fﬁqepfatgu CZICO:I' ge‘, 8L g&oa}e,marwﬁ{ E?H?Cegtﬁﬁ Symptoms

conj uga 0 a cé
assb@atad withehd diseac@r§udly ainBuriticai bO\REEHRIAQEN Bsozpsﬁlg!@ 46ee or can be
ﬁltar?eéigg gent can also be one that pronoteés or

peunyster or to@rappies, wherehyit t3,effestiyea flho amonnt can cure the
Bigédst b iypRaAngSi iS04 : DIERE 9f L he :

O i PRAING is i394 AR 1o ARG o Pomshing e cisease.

Bepeatedragménigisation sambeieqgiréde achiey ¢ ghatdesirddb@bbraion W §nptoms,
herein, an anti body conjugate refers to a conjugate in

| targetin ent is an anti body. WO L
1 R S P BEstne  eleic i meams
that e Bwo Sfubntat inVQueltiorreRb&Ihe karfle SRLER! oF abrf Bl Sasi(? eQuivalent
portion derived from or a nodified version of ﬁhe
PRSteaRs, Weben [59‘112371?3%% uspdlad refenriag o tvemprefefresatripeptidesnitiiicans that the

. f r ' articul.ar disease is an .
o ftofEaHIRS PO b dd SBLAANG Rahe iR ac SRRt Stly amino
aradh srsting dnso(sudhh as sytmpt bifited /S s@BERh@k SMahFestsiéh as those set forth

di Lwouch. t b I ni st ered I
BB ap U L e Lt S s ofroetinor
péptide iy hed equbvafint RFérk ¥Pa pr Bgfé% %g{!@@ﬂo‘éy hét 1%:%8 t? l())e present to

di sease but, typically, Is I'n order

RSP PRt (618 typmsplides cat exthbit difbeas mtes dRépeatedype of

ini I i red,to.,achj.eve.the desired
SRR B0 W (RGN GH b P,
Wh‘m reddremng to twhenclesfide seiyigices) nieahs BAAHEREESqREndRY 61 Ricfeotides
aci ds WO, sequences i n question encode

s, .that the
¥R Sa%agﬁgoqng‘éaﬁ‘i‘ﬁ‘e& typicatly weh gss than g5 %e d Yoy 8Y0e01t0% mismatches
LR odhrBleGalsVEl ! | | Q.1
prqtefﬂ%OZr pegtidgs?hgg%ﬁ%§2§§% g%ﬁgﬁgfﬁ%ﬁgﬂﬁ?%¥%¥ﬁ@1be
wecifiedt Tymicslln theswouhaleenksiand $efectdusustathat tey will Bghrilize under

' only amno acid substitutions (such, as
%ﬁ@“ﬁﬁggfwkégggg?%y'conservative changes such as those
set forth in Table 1, above) that do not

Wit Annded hengirg b @gert Hert Molulick theQketivity ot d 2BteRf ofXBression of a

rotein ar . . .
ene 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 sHASEGP or any substance that interferes



pepti de. When equivalent refers to a property, the

property does not need to be present to: the-sane

- WOlRRjo7Re .. two peptides can exhibit differgmgyso04006656
rates of the sanme type of enzymatic activity), but

the activities are usually sugﬁt antially the sane.

Conpl enentary, when referring-to two nucl eotide

sequences, means that the two sequences of nucl eoti des

are capabl e of hybridi zi ng, tﬁl cally with I ess than

thor teoreasssgherprowelyiis nﬁiCG%E@?/ ¢reofypamiculpy ofalsingle chain form in

Qll]J%l elgrtolsg%gnml fassnecessary t he percentage of
conpli rrenrtarlg M1l be specified. Typically the two

nol ecul es are sel ected such that they will hybridize

(oisag Asm@ﬂﬂhéremns methodifgttre&ting BgpRONtinkhteSastidHideafineans that
her ej an agent that nodul ates the activity of a

RGO i SYRP©RISr BISa8 thedpmgr, melstasisitheraed, Rieyagaiagization of the
Birh &8 or 9@1@# ﬁzﬂﬁrﬁ&e%{ba} WEES AR WseRle QRGNS RdAL r%ﬁl‘?ceh ha“?'nehorated

activity o tein or, 1n some manner up-o
pmmnueé,gﬂncademastatmﬂranmmm, alnantained i £ staie@f r@ﬂlssnhlﬁ It also

I 0130] As d h .
PRREIRe bt gf Booplas(iC B s o fiemeie s kb liswiated, reduced
éﬂidrcv&u&%?ﬂﬁ%daﬁﬁéntm&bhﬂithx% eXbmERS LR halmAY QIR

post-transl ational nodification (s), maturation, or
aernizeled fegradationtof e hasemens membsmERNd provimakaxirecelinte matrix,

t e [;US2004/ 006656  30.
B R B AR PP SRR RIS ritine
eaillardds| @1d tie persitebcof sack Raictiodifg BagiNarie’dn in vitro
screeni ng assay. [01311 As used herein, a nmethod for

[ l astic g{%ease nmeans t hat

B o S BETEL Sl e SeeE M) Bhaes o

thesRfigates REIVRSEY sakd, 2ak 8P dQvalibEs thhitaR
par a”g{ggrs by whi zﬁ the di sease is char ac{ingrr%?ﬁbﬁfﬁredbythose

b kibael thisae Dsing knewun mefhods foviseah, depivatization Andithet produasf

51 T BPWRBASEY e ol el o
affdctvhdidiapsitier afephammakatidahadtivd or hrGtedidgs. O
prevented by the treatnment. Non-limting exanpl es of

| marks include wuncontrol]ed. degradati on of
s Aol o i B PR & pmBRIHLDe PR Y AdgniSration, i
dtabotized 64 Gh@WiIRbonntdsh MR biGEcALY @M&é@ﬁamﬁ drhe
endothelial cells into new functioni'ng capillaries,

drcrapenticglyrashive Enpeoidhe comptouhdiin produqega wegruf) the pesmaceutical

used h r,naceutical | y .accept abl .
aiyiClonfBpld B PR By BP TRV S Bpou S B lpE pueabolic
ippedebicte. FiR)prodruf San BS iddighe®to ARF theahétdRslictskdilitg 8Pthe Sransport
readi |y prepared by those of skill in this art using

ICRBRRFCHEICR 943 druss tomask s ofipgtsioF sexigiHy, imianprevs the flpmred a drug or
to alter other characteristics or properties of a drug. By virtue of knowledge of

pbarmacodynamic processes and drug metabolism in vivo, 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] As used herein, a drug identified by the screening methods provided herein refers

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



conpounds that can be admi nistered to aninmals or

humans wi t hout substantial toxic effects and that

WO 28&K078H48 phar naceuti cal active or are prodr L(REX/US2004/006636
[01331 As used herein, a prodrug is a conpound that,

upon in vivo adm ni stration, i3? nmet abol i zed or
ot herwi se converted to the biologically,

pharmaceutically or therapeutically active form of

C nd, To.produce a prodrug, the pharnmaceutical
g%fgin v(glggtglgr%gﬁuﬁl&$ °h, (OmPPYINd; cgﬁgﬁ syiglh molggalesdnglyding small organic
molgekes\hebtidésSHpitiae firfietiddy attBERAR YA r S e :
Pl BNGE S TR AR o QD RERR el

rodrug can be gned to alter t
tbgries fjagsentsf apfibadigsorecombinanteatibodist indsotiedr sackiédighounds
{9t IRSKRS toxicit to inprove the
flavor gf%ag%g%f%ﬁg%dﬁ'te?ér lg?‘i(‘é?n%%g?' characteristics or
rogerti es of a drug. By virtue of know edge. of
&*a I8 vehfrtendin, apeptdmsias:tianda Gordpouia ttEd e in$d® th@cdﬂifé(r?nation and

e.of skil.l . in this_.art, once a pharnaceutical
%e!g{gl VuSeahsation Caueng ,etbé%gle%lgi ‘g‘ﬁ?’ﬁ stGlergspadiCUddwéeptide. In
Geen, ptid Sraneti - 1§ 198¢ ieinal ..
Wpegtid etic® are_@em,ffgﬂ\éagf) %&hﬁlﬁ% %%% k){r/bgFrsqets yfa

Chemi stry A Bi ochem cal Approac
poreroand Nl notthg undesieble pRBei9R)such &fXibike), thaeldad to a loss of a

- i dent i fi by.the screening nethods
B B Lt BB 5 s s e prepr

framdiiclagiealtyoictivs eoBoundé PRrpRRUd & i
COE%)OU d. fqr the VD§02004?%7 140 %@%g%ﬁlohgglgqgéh?tﬁnmbme
'qd E;?fpeé‘fm © PRoRFIsEYith bioisosierescBivirostatks aredmobm ts tiedsk of skill in
AR hRCKY ' ) - j | ecul es, ,

B a1 B Bloso Bl 2 b e b dsan e

TeBRgmens ue pnkephAiAinalogafste, ad Spatolal (198BYP! 270357 in Chemistry and
Bitidhed et rgc&g‘g&gg,nt .anti %ggl es and. other such '
conpoln PRAFe 264 Lepides and frgisins g Wesistrin. &6l yolumegg Marcel
Reltken Nwos Y of ) 1aoiphAte, WERH che b hdminfstR &Pl T %&@godn% that is a
a cag%ound_that m.mcs the conformati on and _certarn
REPEAUBERRHE A he peplide endernbn. fFiee pwipeses dersal, byclmqeptides are included
Jrﬁgﬂ@@@i@nﬁﬁgﬁ&gul ar peptide. In general,

peptidom netics are designed to mmc certain

desirable properties of a conpound, but not the

1983 iy wistdiersin p@remass region lor ponidtentildhdnit kefers th@kegdn@@e of DNA
conformati on and

I bi ol.oqi cal | ctiv TR \ _
B 1 S siR B R s NSO YA B Wik sgerahy dlinked.
Hiegirogbteakdgjortintindé speROsadsnd2Y tHaf ; £ R
rougs OE. Honds thatsp,cgntﬁal_bu.t e ttaoalte%gfﬂ&%gg%igra /lggolymerase
THragaan, budigeand fapicaplqnaingiationi oi sost eres are known
to those of skill in the art. For exanple the

VS VT8 80rBbR| used as an apide. .
[r ep—{]aceng%t. i Rﬁféiﬁ%go;nﬁg i nggﬁa gges QF tﬂ%?@".m%?fafgo?dzhﬂon’ the
P9y rqginn inENdSSequenceShisatinsdduiatathis reh gﬁiﬁhﬁ[‘i)i%lifné 5‘93

] Aci.ds. .. Pept.i des nd Proteins, 'Wistein, .
téﬁ%ﬁggo ’mlﬁgt}o c¥1v1 of RIQA pofymerase. 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



Dekker, New York). Morphine, which can be adm ni stered
orally, is a conpound that is a peptidom netic of the
wepbigesandor phi n. For purposes herein, cycli cCPCT/US2004/006656
peptides are included anong pepidoninetics. [0136] As
used herein, a pronoter reglon or pronoter el enment

refers to a segnent of DNA oP2RNA that controls
transcription of the DNA or RNA to which it is

operatively |linked. The pronoter region includes

m;ﬁm:eidftb @n Eheqzuascaaﬁ -ligands. & assliicré¢in) the tecbptor fidanti-ligand are
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§pecleS. fI@JcEﬁl@rst Q@nde atthéheB! YVRIeAlly of ﬂbn@gﬁdlédt@nor faMhysical contact

pronoter rtegion i ncl udes sequences that nmodul ate'this
wetbougm hinding msimbet, eitherrdirectly ariadireqilyivama specificchinding substance or
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Riceproisautfacekepeists agd imérﬁaltzl‘ﬂlﬁg 1Raépy6re, Mbndcihal antibodies and antisera
regul ation, can be constitutive or. regul ated.

ngt,wg withy smcgmngggmg dpteBmiBaRs Serhrag on yimsqspcells, or other materials],
e
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aellspbcﬂhﬂdrmdmia'andsammgafeﬂeml ty for a given |igand.

Receptors can be naturally occurring or synthetic
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atrictéd @aahzyhiSs: YpesifihRaRbont Efdwni SCERYNEs @Rhtial to survival of

anti-ligand are .interchangea Receptors can be
mgigorganisme; Whigh spuld serye o @r@t%ﬁor a%tﬂ)a@f@cr [digand selgrtian; b)

S .
%plﬁ({odﬁ%ogﬁﬁﬁﬁ%noﬁg? g R%ﬂcﬁﬁﬁ&ﬂg aﬁe \t.bt% ?ﬁjod\kﬁ.crﬁﬁlféqn?g Ehg%ombmes
lwithothe gpitopetod an amngeheuf mteneﬂcmh be mrvestigdtade déteyninationaof a sequence

speci.fi.c bi ndi ng supstanc [ i,nk appl es of .

i i TRER R HB £A rad Huhe AFYRQRIREn: B taccines of which the
IMABEKNSS base@loh JNBBPHRRSOf SuBK SRuBKcEs oH Ihd ffthE %8%?6;91"16& of
and internalizing receptors, nonoclonal antibodies and

aelpted diagnogtisagenty er wmmm@ﬂ%weﬁlen therdpgettd treatments such as for auto-
g %E:: d%%{g& c)(sjrk‘{l%i]m@ gcu.(l)%1 1den{1fl§§%n 82 ﬁgliﬂsd s cém ag pr&exg or RNA,

mat Sy nuc

ﬂﬁmimgiﬁﬁbs d)aﬁtabﬁﬁ: pollﬁﬁbhdi& polyERESS mcﬂlﬁin)@ﬁﬂgkb@ﬁdéb? fhat are capable
cells, cellular pmenbranes, and organelles. [01391

e afﬁwglg@fche@e@bfea%owolé{w tpeeavERIOn Y] |°H§ OE O reactants to one
ro?‘fx%% oﬁuctk #:l&' gﬁﬁ%ﬂ@g 1ﬁ<§§der d ﬁh&ﬁgﬁfk spkific for at least

enzyne Speci Spo t pr dteins or
ams ecactaat 01t mwaction\untemhedidte and o adivy amcgm:ahtmpm&tmaie td ﬁie binding

ey Bk e Acordtie Aiopr g b Shemiogl G RnaiGe bt ptant(ee

tdre., ansi p&smmmlsezqglmy @hmﬁnﬁi@ lréteﬁtorwétanﬁlh@u&pbﬂtﬁ@ﬁgands that
of "an antigen of interest can be investigated;

duind with highi affinigy top rg@qﬂg@rﬂg pseful 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 1s 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 fluid



that mmcs an antigenic epitope can l'ead to the

devel opnent of - vacci nes of which the imunogen is
wageHGgsldbne or nore of such sequences or | eadPGTU2HE/006656
devel opment of related di agnostic agents or conpounds
useful in therapeutic treat mepf s such as for auto-

i mmune di seases ¢) nucleic aC|ds identification of

I i gand, such as protein or bi ndi ng sites; d)

catal ytic pol pti i ncl udin
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aft I ni

to a receptor is useful in the devel opnent of
hor none repl acenent therapies; for exanple,
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is useful in the devel opnent of |ess- I ctiive
tbeqfﬁr“ahmthasthﬁ ovashipg ptep neecin tor rse\bhetlsfbnds algkalsq ibAOthe Asredients
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uasdrmeﬁy Mafel, mlsmxgaﬂa@@r I@aﬂ@md) Fir&s311989WB| &, pSBICIB. see, also,
as a bi ol qQgi cal | ui 2004/ 078140 PCT/ US2004 006656
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ﬁtablbsy Ofsbp!brldq is aimrromed bfy [Tmlawbrch i dBmkiideeof tBe sddiwgh dai

RS0 R PAPraBn g - 6o C 1ot (e B oL so that e

Sﬂlb%ﬂiﬂfbﬁari tahe m&m&ﬂl&ldﬁﬁ ctifi€al & E}lﬁlﬂ%fa%hltﬁ'ﬁfe%ﬂﬁhﬁoﬁf
a human, ani nmal plant, bacterial, fungal or viral

SPTcgRirgiiog m F}WQSSBEKWQSWQ&WWW@W thelium nmuscle
and nerve tissues. Exanples of biological tissues

f0199] lt'?§ﬁx%?st&&ﬂﬁ9tsequf\}dﬁﬁf sctrm%s)ﬁgigpc O%e thV@C{ ﬁs%é fttmative

and 1 ndividual cells. [01411 use rel
bnfferﬁ,giehs:gnddﬁmpyrbturdﬂ Bytwayf iexarojglt andmmtllﬂgtqmen,c;ﬁmteﬂg&s using

TR Uy et b b P P Wi, o . A
SeESA 0816893952 (POKI))3 Fh&w &ﬁlfdﬂﬂﬁg DA ark-pRetteaedlbr 6 Qou}s at40 C
% SDS, 50C. Those of skill in hirs art know that the

#ba salwipnsopiniag 33Yedomapmide, S %%;f@rmMSTrasaHCél ®H kHodymM

Eﬁ}ﬁ%@%r%%l\ﬁpwtgﬁl é ?E::'lg(‘ﬁ? P‘ﬁ: £3 eanc?? g@ﬂ%‘eq;%g o(*(Salmon sperm DNA

(10x) SSCis 1.5 M sodium chloride, and 0.15 M sodium 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 ié used. Filters are
incubated in hybridization mixture for 18-20 hours at 40C and then washed for 1.5 hours



Laboratory Manual, Cold spring Harbor Laboratory Press
1989 Vol 3, p. B. 13, see, also, nunerous catal ogs
whadosda866 1 be commonly used | aboratory sol uti @gs)us2004/006656
SspE is pH 7.4 phosphate- buffered 0.18 Nad .

Further, those of skill in the art recognize that the
stability of hybrids is det er3ft ned by TnmT which is a
function of the sodiumion concentration and

tenperature (Tm= 81.5 CG16.6 + 0.41 (% G+tC)-600/1L))

a6 85C hiata sohgion cohtyinirey 2Xre$ $C 25 mM Tes-WES ipld Grgi  mdHEDTA, and
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e achieved using alternative buffers, salts and

ﬁl&f@cﬁé HabheRiSfor BihiMEmOht 65X680 | daBskpbRA tb Filkh ! @fheO¢bnditions of
procedures using conditions of |ow stringency are as -

lowstringsnqyswhich capbespser greaviel] ppewibiy the abe geas qaplpyedaop gross-
9-6792 (1981)): Filters containing DNA

-E%elesrg% ragzaalg%ﬁfor 6 hours at 40 C in a solution

cont ai ni ng 35% f ormam de, 5X SSC, 50 mM Tris-HCl (pH

[014)], Bbwaybf G@fhkle Sndinoyidp of Gintitatin,qooded s BShg canditions of

50 /1 Denat d.S (10 SSC i 1.5
TLE Smeftos e 59{3@*@”3%3Wé%%f%@%@%weﬁai%w@a such

doRdRioRbPhodarate stfhbArcy diby B fdllodal FiaBs cBhtBinGR DNBhr®Pietreated
in the sane solution with the foll ow ng

fopGihbimsat 3G sin agobivm PuRAINTNDEXSECe 5K Dephart's mlom 0.5% SDS and
Lm 10% an_sul f
gl 88Nt Pasiridtvey BybriA T i i some

Johaivaaing d-201X b RRHlabelcdoprobie X4 used. Hikérs a-idéhbated s hbridization
40C and then washed for 1.5 hours WO 2004/ Q78140

pedof12O bess at S584and ﬂs%ovaSHGCbt\@eff for PO ApWet ati6QCnHén a
%&%%gn%ﬁﬁ“lir §C 0(1%'sﬁs4imte1% M5 d“dxzaaﬁﬂl expbsid Wr

e wash so utlonlsrep aced wth h sol'ution
- andradmgmbhy@thamcmdmons oﬁmbderatetstrm\gms' that c80 be used arewsll known

d dr nd. expos t or.adi

e g ying o G RAE s RS RE dbr BROGERHRET Rbajping 2x ssc,
@54}@&©sand reexposed to film Oher conditions of |ow
stringency vvhi ch can be used are well known in the art
e. % as enpl oyed for _cross- speC| es hybrjdizati ogW]
[Q; auBy wym;?xwpleﬁa%vww Ihpitatingy Prgeedpresuping icgpitions of high

g&%g LfSas4B116Ws: %&i}b{;&&%@éf ﬁli@?é‘c{n@&ﬁné DNARSARYed out for 8
I nc for exanple ut are not
powrs eédloveas ghisit 65C s indiuffec condpased o§ 6 XSSk d@trml ris-HCI (pH 7.5), 1

e Bl By FaoidinBe8), ouled BisR, SE1 Gl b=t satmon

%%NA”FH@?& aPolybrRiz a0 houts 439 iR PrehPorrfivatieR naiRfire

OOug/ M denatured sal non sperm DNA. Hybri di zati ons
a«mgammgﬂﬁ@dg/m}t denaturésesalmeresperm DNA and 5-20 X 106 CPM 32P labeled
probe. Washing of filters is done at 37C for 1 hour in a solution containing 2X SSC, 0.01

% PVP, 0.01 % Ficoll, and 0.01 % BSA. This is followed by a wash in 0.1X SSC at 50C

for 45 minutes before autoradiography. Other conditions of high stringency that can be

used are well known in the art.

[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



solution and 5-20 X 106 32P | abel ed probe is used.

Filters are incubated in hybridization mixture for
We-20@/deuns. at 55C and then washed tw ce for 3ITT/US2004/006656
m nutes at 60C in a solution containing 1X SSC and

0.1% SDS. Filters are blotted dry and exposed for

aut or adi ogr aphy. O her condi t4%ns of noderat e

stringency that can be used are well known in the

art. Washing of filters is done at 37C for 1 hour in a
6684 a1t 7096, prefatablynergs 2Ke8880%, 5% GnBDSpreff@atlFlat Byst\BYo, and

of ex d 5, - limtation, procedures using
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Prehybridi zation of filters containing DNA is carried
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or 4 ours at bridi zation m xture
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m nut es bef ore autoradi ograp %/,g O her conditions of

dhirernategraphy) EHALC) weed bb’éhOSS@f skifldgl theragt tapsessavelvpuity, or
T B

chentiex pr@srtmmd;eclsﬁmdyﬂnyud hﬁﬁﬁobgicbll aetlvitiss, olfi ehersabears Methods

rt .apd generally nmeans at | eas 04/ 078 40
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nost preferably at |east 95%identity. [0147] used’

vevien; be quiig tuzgof Séﬁrctysmd@ﬁ or samersolnguglk mtaemn@athsr purification
ffLCIen roperty of interest -
sg llﬂcf?aéflg {eh\ré]t ﬁécr% ﬁlﬁ“’&gggﬁ]g%ﬁ){"hgﬁmfhe substantially

|dent|cal product can be used in place of the

" [Me9uAS nsddlibARl, tégetusBdefamrte el tubstpaesstsad A PEGR in vivo.
means sufficiently hormgeneous to appear free of '

Bﬁgﬂh% SRR IS ple e bl 5% B RhT i S dhpmcaty defned
HQ@@aB@n&%ﬁul@einoﬁgaﬁﬁttﬁ&ﬁdiﬂsgl_ é)SnlaﬁiﬁeréJﬂ@molecules

per ormance |1 quid _chromat ography. (H used b
Prodries, peptides, nucleis acids, @raon@@ecaéig@slw@uqumhaﬂﬂes é@ccharldes or

ﬁg[gr{dggakrgogxg tl%f:lspﬂ{o ofie cm@% Qf gltopa s, BYH o ﬁ}n%am P Y4 Shnds

em ca
(o g pelibiagsof test cbmpmmdm,zrmmll extrastsl obdubtuicegiupearnatants, etc.) whose

atIVItles the s t ance
ect on an sHAS%GP particu l‘iaﬁy asingle ¢ amqorm that includes the Hyaluronidase
domain or a sufficient portion thereof for activity, as determined by an in vitro method,

such as the assays provided herein.

[6151] 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.



for purification of the conpounds to produce

substantially chem cally pure conpounds ‘are known to
woosqwé1aeKi Il in the art. A substantially chesgwadhdsneesse
pure conpound can, however, be a m xture of

stereoi sonmers or isoners. In such instances, further
purification mght increase ¥he specific activity of

the conpound. [0149] As used herein, target cel

refers to a cell that expresses a sHASEGP in vivo.

(015D s vied Hereth, hestfient meastang ubaherit evHie the e@hptoms of a
compound) refers to a chem cally defined caonpound

cprdifjon, diyordatios disspsece arachqrafed giothervien keagaally altered.

organi c/inorgani ¢ nol ecul es, proteins, peptides,
104 S aufich oo olRANEL B JARTacclil B of e comosfions berein
mol ecul es such as gl ycoproteins, etc.) or mxtures of

[8L) Amubed h¢reing vectar (or plasmid) agfens de discretgalements thabargusgd to
.extracts or cul ture. supernatants,.etc.) whose ffect
O baRliedobt pbBie SRR RO kR citflr shmHOF G ePliorfiph thereot.
TheGletd fegllyhemhdin epiksiasicbut donBd destdined t& eXifdot Grit€htion of a gene
portion thereof for activity, as determ ned by an in

oy ipertipnyHhereidinto & ehrpmysongef the geneees Adspl ceaigmpdated #re vectors that
a%% géi]‘ﬂ:i rch%gmﬂgg Shdly astydsst bRIHTR Bl s GRE MG @8R an artificial

erapeuti c regi nén, radioprotectant or
chirenodoles afededtion ané ase efovienthidesadre svelidnowndo thoseof skill in the

t her api es,. i ncl udj ng vacci nes, . whi.ch are t o .
A QUCERHPBASHT EE YEoloRe ciPabFaf SIS LAYAa Tspreratively
Tl \Xh@lq‘gg.llhlr(‘) géglueﬂeﬁ,-smmgﬁ%bfg s, that are capable of effecting

PCT/ US2004/ 006656 36 [01521 As used herein, treatnent
expeassion o surlIPEA fragmenisc Rheshan expresstmeveotor eefers to a recombinant

dition, disorder, or disease are aneli.orated or
PR ER BEHERE IS 1 B fRe Pt S R Vil B atper yeotor
BB opRningeduaity inlanspp®yptiate hbstiesk, refultse expregvai df itldoned
herein. 101541 As used herein, vector_ (or plasmd)
PBie AAPPIOPIRI STPELSEOB VEHRTHAE t!ﬁlélmw%fq}ééﬁ of gl in the'art and
PRt tésE e 51%&9;51%% el QiCoehs hﬁd/bf‘ﬁr%k&?_&tﬁ&ceﬁl@ bnd those that
el ther expression or replication thereof he vectors
teppircepisomal emthase gbichontgiratehioto thashodieell ggriogneed t o
effect integration of a gene or portion thereof into

(aS5L REDRRer O PORRIE kAl SREL LRty e soquenc
thanisicapuble &1 spieéilfic Gifdipd @iies provein GRpERIde 3equandes foetdrally, to a set
chronpsones.. Sel ection and use_ of such vehicles are
NePrterheRRePtide saysRFes T 9ia partigylarpRRteingrpeptide sequence.
expression vector includes vectors capabl e of

ﬁﬁ@ﬁfﬁ§ LB NG Bopt BagQRREab a\4BorY strdtbbehitb blld residues

regul atory sequernces, such as pronoter regions, that
eorecsperphig to af epatbpetot fagiljtatesubsespisitdnochemaat sndixmunological

;@%&éﬁ FI;EPO%% ’mgziglgd %)r( LifioF i)gind\é.el%i%rpe rtaegfglenr,cg,sis Eu%jeaved by including
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 ions or to a

particular metal ion.



DNA or RNA construct, such as a plasmd, a phage,

reconbi nant virus or other vector that, upon

warpEdIsHbon i nto an appropriate host cell, reIIKR004006656

expression of the cloned DNA. Appropriate expression

vectors are well known to th9§F of skill in the art

and include those that- are repliable in eukaryotic

cells and/or prokaryotic cells and those that renain

epi sonmal or those which integrate into the host cel

[gbﬁ%rfes used hemin, Asombingtiorereddrnto Hyy@sescintion heliwegn two or among

Seguence refers to a protein or peptide sequence that

'S capable of specific binding to other protein or

pepti de sequences generally, to a set of protein or

[pm] i Akeused heneig as;ompoﬁiﬁ)orareﬁas to anylnauxtupe. At @nrbeqr solution, a
epti.de seq ence %01561 used herein, epitope tag
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foi 60 hedeahert AufdMeRed RGnG bmpaéiab BhscaalfdW F1aRE tape

tagged protein or peptide. Epitope tagging is achieved

dppompass gampgsitionsethatarg iarthefosn af semiepsthdsymastes gotusions equeous
te i ng_seque riate '
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afflnlty purified using h|ghly specific antibodies

j0a6HeAls agdihesdin, tahellﬁlag&traﬁ:ﬁi:ﬁ:?slto/@remdidn&ﬂ ditadtionr®hith is made

blndlng se uence refers to a protein or peptide

@@HG PW@Figpable of specific binding to netal

i ons generally to a set of netal ions or to a

@qszp £ HERSRani et /6 OO BHEBAAD 6T SFRAPHE 46 Bchosen

7 [0158] used Rerein, a conbination refers to any

ragé@nlyat/nﬂmt bensideang thmp@mﬁtamngnceﬁnwelwed anthe aﬁf@mg]m ofa

el SO Sl s BSOSO B P e ATV AN L e of

PPCERBe " sol SuUspensi o 1 g

paddely ﬂtqau’&:dlaggantm ortheupsecthsmaral hhnyrmm@epﬁde @:ﬂnbmatonal library,

t her eof As .used herein, fluid refers to any

ohEe%ih P ? OrE%mS"P Poten 815108?‘?1 wediffs  enconpass

conpositions that are in the form of seni sol i ds,

FASSEASs uSsd hekdifR b agdstuesiid o Y rifioHaf§ selB@bdor de@tgn@m Shen the

creans_and ot her stch conposi tions. [0161] As used

agsntisiehosen«m| 4 nngrandope pages thatdakasdnto gcepupt i seqnepemofdhe target

0 T S S s 4 o
Eaa‘rdpiai; yheae hmqtre;_mbswhbmdmg entesgenHyalaromidasemd (catahjoic) sites in the
Eheoneleit M QRB O SR I i esienn B eaonany Seiectea
@ﬁﬁﬁ%ﬁtﬁﬁs&ﬂ&?ﬁf #i188ng tht PEPHN sBRlchORtRat nflkE upMkse sites. For

exanpl e “of
example, a rationally selected peptide agent can be a peptide whose amino acid sequence

is identical to the ATP or calmodulin binding sites or domains.

[0164] Oligosaccharides are considered to have a reducing end and a non-reducing end,
whether or not the saccharide at the reducing end 1s 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 oiigosaccharides 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



randomy sel ected agents is the use a chemcal library

or a peptide conbinatorial library, or a growh broth

wb 2003/008gani sm or condi tioned medi um [0163] ASCH/ES04/006656
herein, an agent is said to be rationally selected or

desi gned when the agent is chgsen on a non-random

basis that takes into accountSthe sequence of the

target site and/or its conformation in connection

with the agent's action. As described in the

ringgpusites of tiveeduange sgechpuleduvdveddn tlee brindeand then the name or

al uroni dase and (catal ytic) sj it
S uiRbel i it et (e TR0 sl [agebenreen two sugars
AP Sxpr@Red) For XahPhb ¥ 35 2R @akifl3, (2 BRIHAGR 8AdcKaride is a
designed by utilizing the peptide sequences that nake

ppandsese sites. For exanple, a rationally sel ected
pepti de agent can be a peptide whose am no acid

e i i J | in.
FIERE Bt S0l b bRl S ot o
FONSEQR veckht amidevdtragencefitinngsidued. Ahlinledrodigosaedharidagfall into
end, whether qr not the saccharjde at. the reducin
Neral Bajon tPag ioqgowaaeﬁen@érgm}aéﬁ%ykmi_ sAlrubikah ol W_%whtgqéve (Man) 3-
ﬁfc‘f\%—@f&mﬁ Atdéh&d vﬁ'th@ﬁﬁﬂ% %hﬁ{gbﬁ BEAS ResfiRBd gltaﬁﬁll within -

erein wth the non-reducing end on the left and the
AsuXeaThr/Sad sequentes (wihgtet Xaahis nobProyy oS dnkbd sitesae often indirectly

Sx5ieed PP rapheR el 2 R LGRT alimeded e FosRive identisication
&3 Do madeQiflen Y&€hsO W1 tHRD1igosicLIHda bY PNGke Fh@high\enwdrditle

bond (.al pha. or. beta. the ri n%ﬂ_b_ond the WO -
gkyeewéw_ SRt mﬁqpué;f@pltb@e@sg@_ele% iinlecheligospesharides capb
RS M BEAT. f SrnoMepbe ffhy, Wih e 1 Gucc Rt B subftted o
()ﬂ:pg:ativ&gjghmtl) ani&heﬁc:hamgeﬂ{lpeo' Zlbabgvap];y (ﬂMEiDd )qﬁiownsq:miw; bk, (1989)
X SS R a e S , 4. T W aar Ww. or .- .

BART SR04, 4 B2k oot i el b s o uithi HPAEC.

botdsB kashues GAN siific@itionfbsRiohs tRliéNn el IPABCWhedmh&A6gram, while
attached to a SHASEGP via the am de nltrca;en of Asn

pdditiempd sialipagifl mrstdnes Will drcagase theirefertionime.j (angurrent rspatyent of
TPk RREn8 ORI s ORI € P 1 i
glylcaproedin, \ivalbuingn, RN e B) transfperin)ehn Asilitate asdgasert bfithe
fall within - Asn-Xaa-Thr/ Ser- sequence wher e . X is
REgoprepridapraks cellegted gFosgeehaRiss fan %t(:'ea}f'g'ﬁteﬂze_%%y a
A3 RbHAG BY cdnlifsRPR AR Ahtich lifkagiknal ks (W a egt;ht@.é(rwgz)

sequencing. Positive identitication can be made
ICarlediydr Rés. 1 2% 281113949 awith anonieridspnfpiGatiensRssighé¢dlhy NMR

converts the 0 e n.to As ter PNGase F
Sareigeshy (U FRIDEER AL BMRP ot En R 280 © e
usi ng Bi o-Cel P-6 chronatography, with the

q016H) Yaeehdivelieoliehcchakifidcar 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 is N-
acetylneuraminic acid (2-keto-5-acetamindo-3, 5-dideoxy-D-glycero-D-
galactononulopyranos-1-onic acid (often abbreviated as Neu5Ac, NeuAc, or NANA). A

second member of the family is N-glycolyl-neuraminic acid (Neu5Gc or NeuGc), in which



preparative high pH ani on exchange chronatography
(HPAEC) (Townsend et al., (1989) Anal. B ochem 182,
WOgyo+/0zIse ai n ol i gosacchari de isomers can be rreanlseed/ 006656
usi ng HPAEC. Fucose residues will shift elution
positions earlier in the HPAEC chromatogram while
additional sialic acid residuwes wll increase the
retention tinme: Concurrent treatnment of gl ycoproteins
whose ol i gosaccharide structures are known (e.g.,
theaVianayf growp of NeuAc mdiydroxglayeclo prthird sialic acid Ifdmihj m;:mber is 2-keto-

transfe n facili a f
SR Lo A LRI Gfhan g 1 Bhe 1B SRR el yaat-11557
Kaaimbe eC412(1390 Y. Bis1dChem 2265¢ 2161 0B8] QHAEB mcluded are 9-substituted
conposi tional and_ net hyI ation |inkage anal yses

S’@%é@‘%@%dl#“’ Q4081 -CGanbfo pspdNemsac like 8-O-kgiyl s Ac or 9-0-

B INABAIEO Lo 0B RS BRSNS Rl Busiy g roview of

i3 lic z{cﬁﬂ.ﬁﬁﬂlyAbdeee paMarke (19920 Glgobitegyea: 2deis; Sﬁﬁc heids:
[ denti f fl u escenc si sted carboh
eg&%%kf%@eﬁ% aP pRgtiogaR) 2chaust Ed(S annge(é/v@elig N.Y. (1992)).
T@elé?ﬁtﬁéﬁﬁ ﬁ%’us& of s&?éac%@ dompbifhi6 fnla ﬁ?}g gr P&fufd .dllst:ﬂ)":s‘ d in
t £ra fam y of

term"sialic acid" refers to any
mterpationsd ppplivaten WX 92/46640, sulgjwhsd Othé, rﬁ9§t conmon
menber of the sialic acid famly is N

t 0z B- t aymi - 3,. .
AR B PRSI oA TR IR gheoscmser
sact g theFlaebbabkiuayinahiagose mhbpe@»ﬁae-mgye&ada@é FNANGSA SEenzymes
second nember of the _fam i S col yl - neur am nic

aa%ffhfrmé@s@aby Hhemperifigity ﬁowaml\&wh rathon fhan Htlinked

t
SR 8338 A Ay L i
%@Etﬁbctr@wgqmyomﬂmmsmmsmsm Fatbolorte élli:lattmhoreels al .
(1986) J. Biol. Chem 261: 11550-11557; Kananori et

[ﬁi 69] l(fésgl%géi hgreiéngug%%J%té ug%ndgga‘rfed %1%%%‘1 n reéfers ?o Nﬁlm}gd

are Y-su
cﬂrgﬁ)seﬁclmnideitenﬁirﬁtibg Gnthcsyahe hleid 5éb€dﬂel ak @ terminal sugar. Terminal sialic

Ol acty] - NeuSAc | - Neu5Ac,
s5idh Bk Henh B D ReUE A aaoBiol o Shapereys k@lvips reatment
Witk ndeMhBMaed the sialic acid famly, see, e.g.
Varki (1992) dycobiology 2: 25-40; Sialic Aci ds-
Chem stry, Metabolism and Function, R Schauer, Ed.
(DL Phgesiroulatary ffetimpeyof giyeoprpyeins mTh@blgydththe@ﬂS depsddans en the

' ' LOCE j
B o RO TPRUAN oo Aol bR DBl e
1plebhrics feckh&apeutit glicdpidteibXxhaiHre ﬁ«ﬁeﬂdﬁ@tb Wdﬂhﬂwte%@&%terally
refers to an Asparagi ne_Peptide specific N glycosidase

Ip gegqelh R TR i A A BBRLE e 0 b EREAPTRR Eqgulres that its N-linked
GG é fi &Y i
SRR ARER by SHERBIRUIRECIAOR e
siglicragrd (NmAc)Dthei glikeprotein is rapidly cleared from the blood by a mechanism
involving 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.



ol i gosacchari des. Characterization of PNGASE efficacy

can be defined by both SDS PAGE el ect rophoresis, or

\w)ggfm,s,g]g@t assi sted carbohydrate el ectrophor gg13us2004/006656
0169] As used herein substantially tenninated

Slalatlon refers to N-linked oligosaccharides

terminating with sialic acid40sidue as a terninal

sugar. Terminal sialic acids can be identified by

FACE anal ysis of rel eased carbohydrates foll ow ng

[Gfﬂ?tdlﬁ;mamgﬂglﬁoﬁk%mmm extsed to stalidage()er nHuramnlnaiasn’)ywhlch can
l'ifetinme of glycoproteins in the blood i

rmp@w@mmabﬂahwl reipess Typisalhathg repoyr Pﬁ'ihs %1“0 Peig exposes
I\%]c {0 ked {fﬁﬁ%ﬁ@{egldgésoﬁp ecoggﬁéd gxﬁﬂ‘iouhé b fgaﬂb&?&hecﬁc

erapeutic glycBproteins th a are
réd&b&ﬁ@l ﬁﬁhdpﬁtobyrtea(immwsd mrAeshwmlramdtI&nﬁjrﬂ (1982) Angydieyr Biochem.

Sﬂei)%lg?lgggrltﬁ ‘lq%%ag“rslﬂtﬁqa} Hi%a{ﬂ ISE’%%?JB m}gipétv@? él? %ﬁlglgte removal of
g{lfc!e Btcﬂé’ih?fﬂo ﬁﬁlaﬁ@ﬂl{ﬁ)@&ﬁcﬁﬁgﬁp @8l re@pEhiiiso MO

ermna sialic acid (NeuAc), the glycoprotein is
abatplgihqpsmhﬁmr mdnrfaserfiedse and paesphymannese Kakicoprateins cleared by the

gq_ Vglés\é;yg gtogg?%gggt‘gm ! I\&@fmc ngu{gsetarliltpa(ii Fl%%%&a%%n a?%féﬁeil enter the bile;
%g@d ths Qfé@%'b@&h@ﬁlaﬁ{ose tek2piby oBKapffdreehnedtagie 9:

1355). For this reason, ensuring. t esen
mecuipwaloﬂmhal gystemcfreyieedan A shriel apd Pa&fﬁv{;@g% E’ﬁg Biochem.
@_ t herapeutic glycoproteins is an inportant

0?1 i deration for their comercial devel opnent. WO
2004/ 078140 PCT/ US200 /006656 40 [01711 Circul ating
@1y2pAas akal seinNeutalpodive reforssp alswéﬁﬁ&glyv;motem with catalytic

neur am ni dase) whi ch |aI

S g pands § SR RoS AR SOV B e Al e RS 5364 8 under
ERIPSGS of 9at RSE BES 1 5ReMtindbuffarifg blapth remhaiuﬁmm e
recogni zed and bound by gal actose-specific receptors

in hepatocytes (reviewed in Ash rd (1982
3] RousedheseinenFiabisasehiongr i to 2 e S Getetgfeyiapater than
?&%a(rf' 1&9??1” activltf ERA LR, r%em rGdin PRSP eR4tBre 1B/ ddys Of
copro romcirc

erns f ation. Specificities of such
recept ors also include N acetyl gl ucosam ne, nmannose

lwﬂ@ﬂs Asasad pmmpmmnnhg@ese sHegidispr et ¥ sxpiewssd aytugRidity reducing

H%fﬁﬂja § 2@3? P% as {},E,R&t élrﬁlsotnﬁdﬁgﬁgcﬁﬂnty required to

Qéd(fée Beqthiftfidisy 6f aﬂ&bﬂﬁﬁdﬂ%oldﬁ@nllﬁhyﬂﬂﬁmrmﬁbﬁrﬂns eduivalent to the
gf fer cells enter the reticul Oenlglg%ﬁé@,ﬁl gst em
WPi/Dlatiana! Formwiwe! (NF2RED atte §HU)- 1 tkeghgyme assay

%I Sibe ere%c%}%g%%@& {Fihe ARUSHONDE, ShAUNEP IR thA¥%bh ¥ 8tandard

ers I'ycoprotein with catal ytic

@Qi'\te\/dftaysah'@%affdg'a]arcgildasmeﬂgn HEB loy ¥&Ostapdarnd standawdlzed through the

VLIJ tSrPo T%%re%orepl_t'hg Srtlzvy\f?n%nactlw 1€S dgermmec{ by the ELISA-like enzyme 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] As used herein, potency is defined by the amount of sHASEGP protein required to
degrade substrate in vitro based upon a Turbidity Reducing Unit or Relative Turbidity
Reducing Unit.



conditions of salt l'ess than 150nM and buffering

strength |l ess than 50nM [01731 As used herein, a
WOIMI0731d8] sol uti on refers to a SHASEGP t hat rRETaI2604/006656
greater than 60%of -its initial activity after

storage at roomtenperature fgr 30 days. [01741 As

used herein unless otherw se specified, a unit is
expressed in turbidity reducing units (TRU. One TRU

is defined as the amount of hyal uroni dase activity

(41861 Asaged hﬁremeftllﬁ@éktaﬁ‘é“fﬁﬁefﬂf%ﬁotgn@f Ofalntl‘ab{ pRrmgaprotein. The

SOl | t

BRI ARG o7 ReaRS! DY@ pt e Cofipp sttgmr a
280 hinAshiriag andotaEeamstion cadéiderit b€ dppiexifiatel¥ &17, iamits of M~ cm™.
-relatedtothe TRU, the NFU, and U. S.P. unit througha

QAT B3l o] b DGR heniskl el SUloeiEE ibmorony

aﬂi‘ ﬁfe@fcﬁfcepnrﬁaﬁﬁy BEANEEPIG td ¥ biob&RpARNE mBhidRK, hihBfRnogenic and
1 Ke enzyne assay are actually relative TRU,

v@twwh@itZM’ﬂnao(tZihao and srmofxcﬁcﬁwumwwm&qsa 6&@ 415§17ﬁgl997) In

t h t t f t
i e S et e e DR i, sl apractment
3.e, d’&fG)ﬂﬁﬂ)ﬂb)/totﬂi@teﬁﬁ@chHdu&c inghidlpEhicity, Préibslysieand Kigsky

to degrade substrate in vitro based a Turbidit
clraranes Al torrnhange spBbHitY (Zalpgieh iAdivt rug:lgﬂuﬁﬁ\hdmﬁwfl {&95)

6
Sﬁﬂﬁé"{@@?@% e S oo e A 38 frophetc dmoes
tpenhaiige snrlﬂhhtyn redibetoxmitgund aldr bidddshbitiqn: Tiecally, BEGylated drugs

defi netz!i by the absorption of a solution of sHASEGP at
TR SORARS- a nol ar extinction coefficient of

- approximately 1.7, inunits of M' cm1. [0177]
[Poigi e Bmls@? el @tk BEBlichitbHIs shRBehEeMridsifled dégREabIOPEG networks

bi omateri a bi ot echnol ogy. and. medicine prinmarily
a5 dermmahiongforiuse i diug delyraY FiBPRmuetyaf B same chemistry used in design

AR ARRICAER: dHi6 cartBls Soc 306 YN Se)B LIRS of EAB0AR Gl
(Shwhmyw abedcmglobh&h]es' é6y5,8 1REGL Q&Sr)i T &t alscdsnolwantbBatbeen
WI deI d |n coval ent fach lgﬁﬁgl ) :
’8‘?‘9 uinr gomm) F’S-‘tséf“h BMFES YJEB" H%‘éﬁﬂf&"? §??‘P1°me“tary

&8! M&h%oﬁa@ﬂexléé ﬁ@%&nerﬂl}ﬁﬁﬁﬁnz‘eﬂ H ¥ledi@si@iO Mg £ tions
so ubility (Zalipsky, Adv.  Drug Del. Rev. 16:157-82,
(pobayion-palep ) P o ety enti polymers
i n{;}l%&“aﬁ‘&/o u%ﬂ?‘lrf“iﬂ" %(Sj,te‘{aec'r&éné‘éfe ?ﬁ!@gg&gﬂ{e@ﬁ an bueous

ance uce toxi cCi

suredhéihg (Ktipesret alT)Bllr QY J. PET3A-2008 d 996)UBGr example, mixing
i njected as sal ut [[01781 A closely rel St ed

sobsions 9f P@Maqrghcs fPeAsPr@ agd pebysthyleng pxige st e praper
&%ﬁmk&s lfrmftﬂ{]fﬂﬂnﬁﬁéxpélﬁcoﬁﬁﬂex%§ﬁa§eﬂ SH>909 ﬁ#'drxgé’nybondmg

Sl nce I’TUC e sane emstry use
Dissociation of these complexes at physiologic condmons 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



of degradabl e, soluble drug carriers can al so be used

i n design of degradable gels (Sawhney et al.

wloeomrmsiascul es 26: 581-87, 1993). It is al so kromus2004/006656
that intermacronol ecul ar conpl exes can be forned by

m xi ng sol utions of two conplgnentary pol ymers. Such

conpl exes are general ly st abi % zed by el ectrostatic

i nteractions (polyanion-polycation) and/or hydrogen

bonds (pol yaci d- pol ybase) between the pol yners

REGyd4tech{ paotdinomapbe iocdmppsheldiby reantimp AT $-activaledtRESEWith the

t he polynmers. jn an aqueaus surroundi ng (Krupers et

Rgptein F“%%PGH?%#”%%@%@B@?go, 1996). For exanpl e,

m xing solutions of polyacrylic acid (PAAc) and

Pegajet hy| engil®xinferouERaktidhd Bave botd REQRRE ford G 1hdAN those that
results in the formation of conpl exes based nostly on

a5 avosigrenclally applicablemonfep direntionalityf utiliregnildrsagtiomcenditions, and do

hysi ol.oqi diti h f del i .
LN G R 5P SR P procucs

R it 6 Inodontahipl YRS (ndl BG 12k YiABY dneltaxdive bgmihal BYdiegyl, and
from bot h honopol ymers and _cop?I ynmers. [01791 I n one )
thugidcuse pgs ﬁ?&}w{tbﬁyheéﬁegwwe the qesuting R B projeinpsgdygt mixture.

KanRgkbg of e 'i'i‘yﬁlklﬁw grgup KQnl ShPHEUL Btéﬁggplg@g e to the terminal

preferably fromabout” 5 kD to abo val ent
mtthaxshgenp is genetahly nBéeGsary ta dvsonplish ¢fficmnnpragin PEGylation, with the

" PEGy| at i on" . b | i shed by, kno hem
SR ke e ol A0 Bord Bcertible Bnieisaiie k. The
stﬁeki{a%aﬁaeépﬂm\wﬁidanp thel égﬁ]éfﬁ:ﬁ%%@@@éﬂﬁy_syl residue, but other
PCT/ US200- 1/ 006656 42 PEGyl ati on of protéin may be

aaieeheA; alseagagiyc.gcthe N-isgnmplsipha-smincad tREGgWmines ¢fdistidine) if
rgtein.und [ le reagct| ditions. .10180] . .

GBS M T80 RO B i

Ri@yhiap h oimgld lysine ot fyteineg The Mbist regizine can beytasgemd lydHEG

confer, directionality,. utili ml.d.r {on .
Elaf{?’ftﬂllfif? Clﬁfg’ o -Iﬁaecg%cl mﬁ@ﬁcﬁ@geégtﬁng{lgelgiflg(% bycgrémde can be reacted

ARNBEHERR0:RAREESIIAREGPAnd RIRYE] ke Preséca by RENBH;. More
bi - products. For instance, nonomet hoxyPEG (nPEG has

snerificeltie PESHdated eMIbsugarsakn he thagseqd|withesRASEGR én the pregense of
b o B9 R SRAEAIY P PEGI AR e e

By 0y bolgtrerp nadledulls aécbupledtit ehe@lyeptidORRS iR, When using
the term nal ., met hox%/ group_is generally necessary to
thamquerthe fmmpnehisten} bas difficpltiey nmgecesiizing the epriepes gp the

6
U5 R o5 S PRRSBUSERIELY) g
usmatd fgsponee. e for palppaptidecingoduqed direatly ingythe cizsilatory, system of the
B bl PRSP SRR R phRac el Bl
pOBStidl iRMSn@FBpb¥ & 8o and/orREM dégonsd, il pbRpBFIRIRE which are
Iinshalgg %lfrlogglhethle r;esggrgttog st]yitem (i.e. industrial polypeptide) potentially may cause
an IgE response (i.e. allergic response). One of the theories explaining the reduced
immune response is that the polymeric molecule(s) shield(s) epitope(s) on the surface of
the polypeptide responsible for the immune response leading to antibody formation.
Another theory or at least a partial factor is that the heavier the conjugate is, the more

reduced immune response is obtained.



containing a single lysine or cysteine. The latter

resi due can be targeted by PEG nmal ei mde for

wioi 20p+e78ewi fi ¢ nodi fication. Alternatively, PE&ET/US2004006656
hydrazi de can be reacted w th periodate oxidized

SHASEGP and reduced in the presence of NaCNBH3. More
specifically, PEGylated CWP s@gars can be reacted with
SHASEGP in the presence of appropriate

gl ycosyl -transferases. One technique is the

[0 (BTha polyntericandledudeseconpled ¢o the polypbptideahayde anyesuitable

G HF SRR b BB LR ERE el 7 Shlon,
ifithdih€ HAthia@ nd HmkiREie BBMOhHIGNIhS siRiak QBtElﬁlsQDe.tﬂ%Py-_OH), poflyamines
e (0]

pol ypeptide's surface responsible for formation
(b tpiogbﬁ Hesyb.2) peg polycarberd peigs {isepolyrirRPd). aad ferthes hetpyppolymers

BB IR A ALHP PSR bR bl Ch A Yo e
apliys goupgi cal effect (i.e. pharnmaceuticals) the
typical potential inmune response is an I gG and/ or

[b% ﬁ%ﬂ%ﬁfé@%bﬁ%@%gﬁ§g{o§$§§ ¥"m§i“%2 R a fiip g{]oilac%?es selected
R WP DmPR AN AN eBRAESIPRO) ot 85 PARABRSlycols

(i.e. allergic response of thé theori
(BR8] ainpludipgtpielypreniieneglydotsniPEE) raethoxypel vethyidna iglychls (mPEG)

I i I hi.el.d [ h -
R e R R
(CBHIFEG)briuhed palytterné plyosly (PEGS)BHdIprinyl akdBbNPVA),

-theory or at least a partial factor I1s that the

nokveartionylates, Ry iy ay@olidones pody-Fel-aminasagidsepplyethyigee-co-maleic
| ' . 40 P

FEFRI 0 OO 50 R e

deasirymse pepadie, heyolpgousrajbusning cetilpsespicindingimethylcebudse,

B TS.5)gE, EBEE AR 05 et

HARSEropyREeHulosd) ldddyspel yDiifitofdn, Starched ekl hydroxyethyl-starches

pol yam nes i.e. poly-NH sub.2) and pol ycarboxyl

e hydraxiy pEopyhstajchesatycossm agmgsasiaed defavabivesiberpa ggar gum,
ERY-PP oJo] Y i Si - if .
il PEMITSCAUERTRLL SR 08, B Bl LRy an i
prlomps. [ 0182] Exanpl es of suitable polyneric

nol ecul es i nclude polyneric nol ecul es selected from

@2 Eﬁ?)lg#grggg%gé %%eﬁc%%?%]%%éq- o%}?gqﬁ)wﬁ%ﬁ;(rgégd]esss%%g as
DY REBRIEhE Echﬂ PR G) WiiECfurtheBieq oXssRoke et dly kRife chemistry for
I'ycol s (mPEG and pol ypropyl ene gl ycol s,
vglepesapplingtorpstashipers gxeups ap the enzyme's surface.
PEG oxycar bonyl i m dazole (CDI-PEG branched

19hRylehEGH: VK s BOIGARN! ;
e Uy s A 5K s PG ng Sl st o
BEGdsd egetipnly mABShercthe pedfenral 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 previously thought to be testis specific, human sHASEGP is expressed in

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



aci d anhydride, polystyrene-co-malic acid arhydride,
dextrans i ncl udi ng carboxynet hyl - dextrans, heparin,
wonmdsageye al bumin, cellul oses, including PCT/US2004/006656
net hyl cel | ul ose, carboxynet hyl cel | ul ose, '

et hyl cel I ul osi a, hydroxyet hyl cel | ul ose

car boxyet hyl cel | ul ose and hy#& oxypropyl cel | ul ose,

hydrol ysat es of chitosan, starches such as

hydr oxyet hyl - starches and hydroxy propyl -starches,

SACOG® FansBHHH 19 S daAN thdRllh Vthiny, @SicloV SRR enddtReliveiy Prostate,
pul l ul an, inulin, xanthan gum carrageenan, pectin

byeagt, netmaamqﬂedwlwn@ whpe@tg fetabicert, gl nragmagt uterus g SHASEGP is

Pr ef
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gdnéxtangalreqn&qdltdmw levelsah itigaley o&bmhbﬁtestiem stry for

its covalent coupling to attachnent groups on the
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PEG and especially nPEG are the preferred pol yneric
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W&' Mallinkrodt 7774
onohydrate, U anu ar

Sodium Phosphate Dibasic

Mallinkrodt 7771
Anhydrous, USP
i()cciéum Chloride, Crystals, GR, EMScience S$X0420-5
Gelatin Hydrolysate Enzymatxc Sigma G-0262
Horse Serum, Donor Herd, cell Sigma H-1270
culture tested, Hybridoma culture '
tested, USA Origin
Human Serum Albumin 20 % Griffols
Hydrochloric Acid, ACS Reagent Sigma H-7020
Calcium Chloride, Dihydrate, YTBaker 1336-01

Granular, USP, -FCC




Hyal ur onat e, Hi gh Ml ecul ar Wei ght Biomaterials HA

_Hyal ur oni dase Reference Standard USP 31200 Potassi um
W@é@thOéSHGr anul ar, USP, JTBaker 2914-01 ACS Acatis2004/006656
Acid, d acial, 99+ % Si gma A- 6283 Sodi um Phosphat e

Monobasi ¢ Mal | i nkrodt 7774 I\/nghydrate, USP G anul ar

Sodi um Phosphate Di basic Ml | i"ikrodt 7771 Anhydrous,

USP Sodi um Chl oride, Crystals, GR, EMSci ence SX0420-5

ACS Celatin Hydrolysate Enzymatic Sigma G 0262 Horse

[8188) i beDolevingeeagents are prepagad: AtetaryBuffenSolution- § .6tgsaf potassium

R Dyl o bR b 2R o e Rl TR e ot
Soihgtiom Ebﬁg)é’ﬁlsodﬁia{ phdsphdth imenobsic, Diohy 6 b §drodsT$akek phosphate

6-01, G anul P,. - FCC WO 2004/ 078140
%r%%%&mfée gm fﬁormmqatem@mbp 1940 mb. Erzaymediduent Stock

S 606k Do S%@&@B@% f%ﬂu '»gﬁﬁ S m gl%f%a Oé nzyme Diluent

pot assl um acet at’e and ace

M@kﬂg Qﬂﬁb@lrmibzzed:gﬁjatphaﬁé oidu bf BiizynfsdDilien® Btock

Syt e S B R B e "‘%@%@éﬁ&&g&w

Sosl)-urps it ofral b8, Hma Sefunt A 16EHS SbARRNThd SFDEY b
Dl uent Stock Solution- 500 nb of Phgsphate Buffep Caloium

(doride whutigntip S8 od. af Engymeddidvent Brorkme Solution;snd n\d&rtkmmgghly

. S

SlﬂutumeAdﬁBnWitE 43 hjpdrbtiadic adid Bui pHIof $Al dalliafibw theSRution to stand
Soin. - l;;f of a 20% Hunman, Ser um Al bumi n Sol uti on

al FRPR EF"&EY%FC or 1 § o4 hes- (phoredhg solytinm as 4Gy andrise withn 3 days.

Qb WY AR 190K e Sehit 5R8Kk SBRAI30 mL of the Acetate
thorou ?71‘!7

Buffer Solution, adjusted to room temperature. Hyaluronic Acid Stock Solution- Sodium

lm

Hyaluronic Acid to a concentration 5.0 mg/mL in water. Hyaluronic Acid Working

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 eﬁzyme 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. |



Serum Stock Solution-Dilute |I volune of Horse Serum

wth 9 volunes of Acetate Buffer Solution. Adjust

wo hoshdd4blydrochloric acid to a pH of 3.1 and mt10S2004/006656
the solution to stand at roomtenperature for 18 to

24 hrs. Store the solution at C, and use within 30

days. Serum Working Sol uti on46 10 nmL of the Serum

Stock Solution in 30 nL of the Acetate Buffer

Sol ution, adjusted to roomtenperature. Hyal uronic

[ox91q b$MnkmﬁnISamptwthoch neerded-pgicafoon iassaperecpstipllews: FPLC

8%?1%5%5{ Al anﬁspfégl ﬂgr/ %}pﬁ@a@fltsgi @Wgﬁp%@o&éﬁr‘a%dﬁmal Step

Melegki=foLiption in 4.25 nL of the Phosphate Buffer
Sol ution. Standard Stock Sol ution- One cont ai ner of
USP Ref erence Standard __Hyal uroni dase t

[6117d e Fornsamples oty sanl ddutans; k 1Mthéﬁwﬂsalp tbﬁ SewFrrisiBinding”
0 u t K

Bor urtSRPHGRS ag PRSBKGREEY Bloctipd e uP AR ORI and 40

udf oftSdntblEity sachDvdllent Wor ki ng Sol ution to obtain a

sol ution having a known concentration of 40 Units/ni,

PR IS S I S5k ol e A SRR R o

TRoRsh BehdifP-9eewdl Plal folswer ding to the fol | owing
gui del i nes® [01901 a) The range of maxi mum sensitivity

of this assay is between 10-30 Units/nm. To mnimze
the nunber of times an assay niSP StandandGuae:in order
to get results that ar&Enzypehi n rapdardf rstf—’&bterm ne

t he apprOX| rrate nu er et al @ﬁﬁ—
L‘thmL!
d4

sanpl e, In,tin Ykl

such that ‘C‘T“Hal conocentratl on_1's approxifately,
20 Uni ts/ 02004/ O 140 PCT/ 004/ 0066 46
[0191] b)D Sarrpl vol unes fjeeded to p%rform
assay ar LC Fract Pns= 50 uL,, Tissue
Cul ture ts 1 , Purifi %/ Concent rat ed/ Fi nal
Step l\/at I-St fb ulL. 192] c) fFor sanples with

seri al | on‘°§ 1: 10 W utions Pn the "LoW Protein

Bi ndi ng 96 wel| plate are intriplicate b '

P94 £ ph@resaehmofottle Hweluf%An%cﬁs Obp ComIegL-3 e the HLA.
i o aRiaeR 36 1Rfwson of USP

gﬁ élem %f%g‘g?%ht edﬁrUvSVIE-’ﬁ)é%anls aCurve |nst he "Low

Protein Binding" 96-well plate as follows: USP -

|sflard Curve: Enzyne Standard Final

H.A. Controls:

_ Hyaluronic Acid .Enzyme Diluent
Wells: Control: Working Soln.(in uL): Working So!n.{in uL}:
CHIH3  coo1 0 60

[0196] The Reaction Plate: 30 uL per well of Hyaluronic Acid Working Solution is
pippetted using a 50 uL. 8- chaﬁne] trans'fer pipétte into a “Flat Bottom” 96-well microtiter .
plate leavi.hg.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.



Di | uent Working Conc. in Wells: Standard: Soln.(in

uL): Soln.(in uL)! Units/m-): A -A3 Std 0100 40

VB0 288/03102 20 80 32 Cl1-C3 St03 40 60 24 D1- DRThRiféh4/006656
60 40 16 E1-E3 St05 80 20 8 F1-F3 St06 90 10 4 4d-G&3

St07 100 0 O [0194] For prepajation of the Hyal uronic

‘Acid Control in colums 1-3, ‘{Y?epare the H A Control

in the "Flat Bottoni 96-well plate is prepared as

follows: [0195] H A Controls: Hyaluronic Acid Enzyne
(€198} En-waimging stag€o@needioth platek hany Boh prepareduthy LowditrkiemgBinding

n.(in ub): . Hl- opl 0.60 9 The. Re
93‘%&{:% &)ia%cgﬁ%anblgg %%?Fu%%czf) samy(ljﬁs t%rhi}i (Ps}a\%qng %51 i3t Bottom 96-
vl plite @BnthihingPthp PBialueehit AlcidgWarketl: Sélufion @r@wea onto a heat block
transfer pipette into a "Flat Bottonm! 96-wel
apfl alow ttheat to yarm for5anip AP WEH | s H - H3 enpty. 60
uL/wel | of Enzynme Di |l uent Working Solution is
pi petted into wells Hl-H3 of the same plate as the HA

I 7. f
(P R PRl B <, 514 Bom
- eapyné@phate ihto dlhef thE%llBimhlerﬂ @04 H6-ABdH Blat bottom plate
PCT/ U82004/ 06656 47 Olgg Pre-war m ng_st age:
(BRRAN e dheWORERIE) wiRg? ol Bhifachanne] Pt gﬂ@@ml__efsubstrate
rBAcRgh Rx uiEis Wehitatdd SlifieE %ﬁvﬁhg RS ohftfondip! Agh %GWP%]EI the transfer

St andards, confrol s and at Bottom 96-
duong merﬁmtgl % $econdlsctb gnome contpléte SMDplcmmgm@oAxftbr xmxmg me enzyme

l,ace 0 .a heat. ck, and rm.fo
R 55 pR R albs dE el @Ml ot SRR dtpd Bt pingtior for
Bealistt icORmAL ABRRBMTE rdseartod il abtife (1390:80, thisProdefibs repeated for
enzynme plate into all of -the wells in ‘col um #1 of the

| @@%2 |Athepey0tsseandliatee/al (53 ifl0afhas isgensated pmssss far eglumn 3.
”Eﬁéz €%E ?sg?sbépezﬂéd &099}%%% leﬂ't@ ﬁ%ﬁtedcroslg Ghe plate, every 30 seconds until

rate
all of the wells contain both enzyme and substrate.

[0200] Stopping the reaction: When timer reaches 6 minutes (t)=6:00, 240 uL of the
Serum Working Solution is pippetted into each well, using a 50-300 uL 8-channel transfer
pipette, into column 1 of the 96-well flat bottom plate from the adjacent 50 mL Reagent
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 dimethylaminopropyl-c_arbodiimide (Sigma). This biotinylated HA substrate is



reaction mxture is aspirated 5 tinmes (drawi ng the

solution up and down with the transfer during the
wobatolfisseconds to ensure conpl ete sanpl e ni ACTYUS2004/006656
After m xing the enzynme and substrate, the tips are
ejected and a new set of tips |oaded on the transfer

pi pettor for the next col umf® A timer is restarted,

and at tinme (t)=0:30, this process is repeated for

colum 2. At the next 30 second interval (t)=1:00,
chhdlentiyscoupied ad @86 redloesmti@plaoinarsecénd refniien. phigbe sempletion of

IS repeated novi from]eft t acr o ss th
g naine P 38 QR TRt it ipte i pAGjan R B ase reacton that
cGRBE Pdall is? Qkﬁn@é}amsmiﬂ’até FHa8ér A the B@c?s&@ﬂe 1&@@!&1&9 bb’(iﬁﬁ to the
reaction: Wen tinmer reaches 6 m nutes

rmk:roaﬂttert;ﬂfée agifiecims e 36 Pt dspsndent @rﬁpi@e@r:wéttbeelaoiiwlﬁed substrate
50-.30
d‘e?ei)gqttogcurr EF%S%%F%}FX pimg)?s I, #\d%&z}a@%ﬁ%h% éfr I—?yrhg&rgﬁldase activity from

dliated cEnemdiislogithPeeaiplesSatinn ergesntly vaRet@r ofdess.thath%.

mxture is aspirated 3 tines (dravvi ng the solution up

and down with the transfer ettor) during.the, first

Da0-ucThnraetitie sengyof T RAEE G igrec TRy g
2bgd Tﬁ‘(?irs MefRe FRARO SR oud?0? GOAE ORI aEE 8 tdlreduce the
12", Upon conpletion of the “last colum co um

ﬂ:ﬂ)ldltst bianr atifiedsolpticn of hysluramoscid and isrequivaleneiarthe| ock

RTINS T
gllﬂ'ﬁic%h@x!FQQEﬂteﬁ% Vi TRE! the BIFU , tafid €S P auiit thkduph a(sianﬂelsltcurve ofa

anpl es. [0201] ALTERNATI VE_ASSAYS FOR HYALUR%
jomdepf Brmpmmfag IPER) srRefgssizeg trengh the R refore, the

F 293 ljig-grl\;]l i etgm%gé&)%%l ﬁﬁ@%ﬂ%e%ﬂaghy & 59 Ql'e%cﬁl‘ﬁlﬁi relatlve TRU,

aIur In a one step
siaecérizgmeasiivigy ivinot aomdilydnasindd uging drecjbid@ngtiio aggpys(Dorfman et

(Pi e }r%ﬁ i met hyl am nopr opyl - car bodi i m de
tlg i@ﬁ‘g:)J?'B’l‘ﬂi Qh?ﬂlgtﬁ 7gt ed HA substrate is WD
2004/ 078140 PCT/ US200-1/ 006656 48 covalently coupl ed

6203] ¥un Pﬂwahtrbﬁaﬁﬁel ds@iys phvatteen based Ipon it meawrteinent ofihe
the conpletion of the enzyne reac{| on, residual Jin. Chim. A
gmmtmt@.f niew rgducang Nepcqlylaming, sroupsiBpnger , Clin. Chim. Acta

B"BQ f @?1 or fé& 0?9135(%?(? QDQ SQ!C?ISI%@ derg-cELRiSthe). %‘icﬁ)hys

e su strate covalently bound to th
rHZCI508456-e,r19|6V)ad>1emrl:ad1ty Cacfsmnsand Oty /. ﬁml dpendéxBo67, 1948) With

Suahed Saes L of SeremOhodb i iR fSidip ot 8 prafthce or

?%nuéeﬁér%gﬁcé&mlwcwh\flfyom cultured cells and
ol ogical Sanples with an inter-assay varlatlon of
Iess than 10% 102041 The specific activity

H)206) riohstartindlyipyrifig elysewminaplyqap spRitRies cay alé? hg ussdifpgin a Gel

H}}]F%H)é,ssa? § a)-'r 0 ac? gl?%%/n@ ‘r?igeqlﬁlﬁ\re[elgﬁt %ggt sHASEGP to test for

endoglucosidase activity that results in a shift in substrate moblhty within the gel.

Chondroitin-4 and 6 sulfate, dermatan sulfate, heparan-sulfate can be obtained from Sigma
Chemical. Human umbilical cord Hyaluronan can be obtained from ICN. Each test
substrate is diluted to 0.1mg/m! in a buffer range from pH 3.5-7.5. 10ul samples of
purified sﬁASEGP or conditioned media from SHASEGP expressing cells as well as are
mixed with 90ul of test substrate in desired buffer anci incubated for 3 hours at 37C.
Following incubation samples are neutralized with sample buffer (Tris EDTA PH 8.0,



turbidity of an acidified solution of hyaluronic acid

and is equivalent to the U S. P./National Formulary
wolRBodlorgwouni ts (NFU). The ELI SA-1i ke enzyne asaws2004/006656
used for purification is related to the TRU, the NFU,

and U.S.P. unit through a st angard curve of a sanple

of hyal uroni dase (e.g., USP) &Y andar di zed thr ough the
U.S.P. Therefore, the enzyne activities determ ned by

the ELI SA-Iike enzyne assay are actually relative TRU,
Bionephemd Biee andtglydergl) fdlomet byclastbphoresisa SGilyeokansnopdycans are

he turbi dometric.assay, (Rorfopn et al.. 1948 J. :
dstod topsfiming yos s G %’ éz@‘é?n@m/m%/aﬁmﬂ st Agidoysmight
foA¥ReDBP destaniag it PYGlabRl AB&SHAEHE Deg@biatidibs determined by
generation of new reduci ng N-acetyl am no groups

¢opanRrisen subgirate mobylity @ the preseneeand abseace aferzymer 52,
1966), or loss of viscosity (De Salegui et al., Arch.

FROPPRorcRiABL Ay L4800 ARee 0 Dhah W Ay,

(@irenfenbohes aball, 1992 Mattik 388-30h) &e thiwtskaydssaslé isappli@lto a SDS-
rm nati.on of the. presen or absenpce of '

DR ) EeRna Pyl OfoES SR o Dhoteiag s smale sgparated by

ae&s&d‘phs&s%le 'f'&c%ﬁm RSN GBI SRS eh RS a S AP bRt And SutdsGikntly

for in a ift Assay. d ycosam nogl'ycans are
stipeditodetdst thedyalyromnacid HABEEEL. Hyaluemtidasoactivity is visualized as a
- endogl ucosi.d activwity that results in a shift in
g‘ﬁ%%?%ga cel%rtr%%ﬁ]ﬁstf@é#ﬁt hin the gel. Chondroitin-4 and
6 sulfate, dermatan sulfate, heparan-sulfate can be
[0208] DedIDENTIFS ATEON GEDiISOLA THONEOF siASEGPHOICYPEPTIDE
Hﬁ@ﬁgonan can be obtained fromICN Each test
& ate is diluted to O0.1ng/m in a buffer range
frompH 3.5-7.5. 10ul sanples of purified sHASEGP or
[0209] The£18ASEEH ipalypepidesdsfShiidocadifssthei@oL @hl Be tained by
well as are mxed with 90ul of test substrate in

methodewel kpown thy artderBNAgolpten. Anyangthodknogvncio those of skill in

T T

REHJ32 Alblin 8B4t cattbeBrsedtpblgaiala fBll-lengdnd. @) encempisking the
- followed by.ele ophor esi s. osam nogl ycan re .

- otre e Mg EEN T SeRomE BPRATTS SHogintd SAABEGE Folypeptide
Bép FapiplkhePobirh&rafdhdinésdtioh JPER) ER HeRided tob(ifnp]ify a sequence that

destaining in 7% d acial Acetic Acid. Degradation is
thepprossadda npynal iswsare & omckaihatdsaneoding  SHASEGP pdigpeptide (SEQ.

. n . 7] Bval urani € ..
A N e
Zategred phthe 3lafil SnteenihDofthe Rlentified sed@@es ddateiwsed as primers to

388-396). In this gssay a sanple is applied to a SDS-
g5 PR seienses from arvgieisiagid gsemple {RN A preDNAo genasally a cDNA

- YiBrab Srod R AP hgproi e FuRE (BVtestis, prostate, breast).

[0210] PCR can be carried out, e. g., by use of a Perkin-Elmer 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.

[0211] It 1s 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



el ectrophoresis. The gel is then incubated in an
enzyne assay buffer and subsequently stained to
Wel Rk hyal uronic acid in the gel. Hyal ur opef@ases/noeese
activity is visualized as a cleared zone in the

substrate gel. [0208] D. | DENTIFI CATI ON AND | SOLATI ON

OF SHASEGP POLYPEPTI DE GENESS0[0209] The sHASEGP

pol ypepti de gene and/ or domai ns thereof, can be

obtai ned by - methods well known in the art for DNA

bS9p&tide Bequbtides fihstcicn otier than hii@sss 6ftoDlstalrl hinan delj@ences with
art for identification_o&bnuclejc aci ds that qupde

bergplogy toydha3ECR Rolygeriley by Algwingdenggaten ofi [P deersss of
EiGedtde sEffan %ﬁmgﬁiﬁt&t@%‘%@kﬂ)m&]é{%ﬁa@ %eﬁée anfthe nucleic
enconpassi ng the entire codi ng region) C or

gad bomologNBeing tokateah Eorlinoss- apesi¢d BtRdizationy bt stkegenciFor moderate

Ry o
ﬁ%brgadmﬁg'eﬁﬁétﬁfdmoﬁs dre usBY.CTHRI condifibAScRNfeQptpibcAly dafakiad.

pol ypeptide (SEQ Nos: 1 and 2), in a genomc or cDNA
library. digonucleotide priners that hybridize to ) .
§Bd a3k Adies sugeesshib amplifieption of apugleioacid pentpigiagialliar agortion of the
YdeRHALY %s@%&%gl)}égﬁd@@@ea qﬁ)erdcgrgf St d cl%gﬁé&li %%fccgﬁgamr a portion of

sequences i'c'acl d sanple

gsHASHGP palyedphide hbrblogy that depmentaan bp pickanialyelawdraad
(e. testis

prostate, breast). 210] _PCR can be g
sefuenesds st used as @PT,O%B;?O l?Qg“b‘)f C%Lrgetﬂe k| GFegenesatc flone. This, in
CHA! BBRnits el dferAfttion aﬁm%kﬂa@émeé GRBRoHELquekRe, thVhalysis of
being anplified can i nclude nmRNA or cDNA or genom c
Dislexpresaiona ayd thelpsedpetior oSitspriotsin prodect denrfunttivmglanalysis. Once the

synt hesi ze sever different degenerate pr.i S

bElep e f e Blerpist figh roiy Fgt Sreimibe mpghar
tpelypaptydetdege piotdin gﬁfdlﬁyt C%ﬁ bb bteirflingd by apy mflid);lcdt\i'dlnﬁxlown in the art
used in_ primng the PCR reactions, to anplify. nucleic

4en detorpwng gRen sadipe framgs, dpk iampie-ESPEPURNSTp atulablp ggmputer
o e O S R Halile deflned s
wottine th deteimigy theansibid 8EiGRepehypefthé profeih yncded by tig dpen reading

I f leotid .
S S S o kg PHC Rbte=n I e G oD B vRppide gones as

twdll &UB¢ Shiho aRf dqiiesd SFBHISEGP pSI9peptd prdtéihs Sad&Rtogs can be
speci es hybridization, |ow stringency to noderate

Jedentdigéncy conditions are used. For sanme species
hybri di zation, noderately stringent to highly

g L L |
SUBL9OE BAALLANSOGRAIN3H el BT AED it e
anplecdlarcadningoDthe sHASEGH pol ypeptdedgeno Tl mickee adids an be isolated

pt?rtion of the . } . . . . .
om vertebrate, mammalian, human, porcine, bovine, feline, avian, equine, canine, as well

as additional priméte sources, insects, plants and other organisms. The DNA can be
obtained by standard procedures known in the art.from cloned DNA (e. g., a
DNA"library"), by chemical synthesis, by cDNA cloning, or by the cloning of genomic
DNA, or fragments thereof, pilriﬁed from the desired cell (see, e. g., Sambrook et al.
1989, Molecular Cloning, A Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, New York; Glover, D. M. Ed., 1985, DNA Cloning : A
Practical Approach, MRL Press, Ltd., Oxford, U. K. Vol. 1,11. Clones derived from

genomic DNA can contain regulatory and intron DNA regions in addition to coding



identified sHASEGP pol ypepti de e-sequence or of a

nucl eic acid encoding all or a portion of a SHASEGP

WoRYpapsiHele honol og, that segnent can be nol e dTard2904/006656

cl oned and sequenced, and used as a probe to isolate

a conpl ete cDNA or genom c C|€ﬂ This, in turn,

permts the determ nation of e gene's conplete

nucl eoti de sequence, the analysis of its expression,

and the production of its protein product for

regipes; clongs derivar JromscDNof c will gentain palyetondequeaerseereny source, the
r ng the sHASEGP

ggg %pcg%p'{élﬁgmoggﬁgﬁﬁg8{02(?%5%8&%%?%83&%%? det ernmi ned by

any nethod well known in the art for determ ning open

[02B4]iIn thef mealkeesar dlotingxbhp igene fremrggnpmid DNAY Dalsairh@bérgs are

conput.er | eot.i de sequence anal ysis.
gepgrated so é'ﬁg‘?fo‘%gaﬂ}‘ﬂge@?g‘h&‘ desifRkgMed, it is routine

to determ ne the am no acid sequence of the protein

[6Z15)Clité DM ALJAR be BRAvddeREpdsFic difed Wing VAribRirst@¥on
nucI eoti de sequences of.the entire SHASEGP pol ypept] de

enes as well as the am no acid sequences of sHASEGP
8%16} Pl els aperangdise RANAsen dipspresgrco of mprganesete @gment the

tlﬁglgll th E!ﬁ‘ﬁé’ @ﬁo}’sféaﬁ)@%ﬂea%h ﬁﬂtekgt:néc LS n c]g i The 11111ear DNA

e’ ' nucleic aC|d urce oni'ng
ﬁdgmesntslﬂtﬁﬁ@hmml s;eparptd decogding to Sikebn stahcmmteahmqi&s,cmaluBQg but
Iat fromvert ra e,. nm lian, human or ci ne,
R et b @erRee and\pe lamdﬁ@?@swwéoregé aipdlumg g
&g&h{,tbg,aﬁl primate sources insects, plants and ot her
organi 3ms.” The DNA can be obtained by standard

rocedures known in the art.fromcloned DNA (e. g.
ORIETH Pryethg DNA Bygmmﬁré spnqywmégmtsﬁcabgn efthaspsctisi mgA

Pty POREIART {8t HERTES B ol M Bhod AR For yovs

Sanbrook et al. 1989, Mol ecul ar Clonlng, A Laboratory
" [08h8lalfor exampid, p@bmeSihp iSH@xSHéHbmlyp_@bdc &if@eny speRiessgene (e. g., 2

. Ne Y d
BB SR AR oot o SRV o legbitieqii Faving o
quléﬂcé of Upoi‘ﬁon‘éfﬁ Ehe Khowh nhicleblid@guéiRe) etk shéfit RNA, or a

geno can contain regulatory and intron DNA
BN éhqrwf&e apﬂﬁ%aqddaf&s«af tho Szoerared TANA dragments can be

g%ﬁ@gg&a&%@émﬁ@u&m el 1asé19a1@%b9 géén%%dmf a1, Soience

contai n”on exon sequenc any sou
196e 18Q €¥957); GGrohspeis adnd Hbgn&ss sHmd: At Aced:tSmr U Gr A. 72 3961 (1975)).

‘élé'f%gmtf*{r’]tg Eﬁ?gleﬂm}%gfélél n t h?q @ 1 giyggdlze Yt is also
Bi%leﬁkb §dbnti aﬁ;ﬁrogﬁ'ét@ l’raﬂnkﬁt tﬁﬁ@ﬁ’cﬁ@tl&h&xz?ﬁé ldl g8t qS)Pand

0215] The can be cleaved at specific sites using
qcmapa@@gn pefragmant piges witty thesssexpected according to a known restriction map if

such is available or by DNA sequence analysis and comparison to the known nucleotide

sequence of sSHASEGP polypeptide. Further selection can be carried out on the basis of the
properties of the gene. Alternatively, the presence of the gene can be detected by assays
based on the physical, chemical, or- immunological properties of its expressed product.
For example, cDNA clones, or DNA clones which hybrid-select the proper mRNA can be
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-sHASEGP polypeptide antibody is available, the protein



[0216] Alternatively, one can use DNAse in the

presence of nmanganese to fragnent the DNA or the DNA
wénohmphysi cal |y sheared, for exanple, by somcBEU$2004/006656
The linear DNA fragnments then can be separated

according to size by standard techni ques, including

but not limted to, agarose &hd pol yacryl ani de gel

el ectrophoresis and colum chromat ography. [0217]

Once the DNA fragnents are generated, identification
&@h veh&entifieg bl 'b?nd%f lhbeianBiibogP vl tBe putagvdli eHASEGquJIypepnde
gene can- be  acco i shed in a nunber of mays g
syothesizmgslanes.dn gp ﬁﬂ% Gnzymel 1%2@% FRiASEaY fB(P&meced“fe
any species). gene (e. g., a 'PCR anpllflcatlon

??@uﬂte Qtrl\?e!s %of’aﬁng %%HM}P‘E&!E ftide 3Bnomic DNA include, but are

onuc eotl havi sequencé of a portion of the

ot diniteduc) @eﬁmﬂiysmhamag thergen¢ sequpiensi ffane a Riyawn sequgnce or

frag nen t her eof rifie nd an
RO DU A PRBT A cpichien B el ABEE Ronfilik e
acid hybridization to the | abel ed probe (Benton and

YO For¥a@ipfe RN €r cDBOA (clénirg of fbe uH&IS@GP ptﬂylpeptlde gene can be
gness, Proc. Natl. Acad._ Sci.

(smw)fyom A EnornG Fregpiein Shadont Besbicifalaigd mucleic acids then
?é{’tetd gﬁ r#ﬁ%gﬁ?tﬁ”cldnu{g\m’cto? 'al% Zdl‘ ér: gléﬂrlrﬁeer%f%gctor-host systems

k@@\i’ﬁ irctht an can by nseddPosibld vavtdrs Inchrdd, but @repant lisoted of, plasmids or
fragment sizes w th those expected acgordi, to '

kISP ameS, DY (5 VeRiey FemagRy, b Compaaic pih T Hoshoghyged. Such
%@&F&Qﬁ&g@é‘ Bhvysk ﬁoﬂﬁﬂlt&ﬂﬁﬂzis Eeé%ﬁhi s ki AAMBda derivatives, or

nucl eot | sequence of ypepti de. Further
phismids snch aﬁpB&éZZ:@rer(e dlasmid demivetieesion theBlyescripgvector (Stratagene,

gggémc gﬁf 10 %I;](e a é:ﬁqlbt Y r@c%{or\é%ll ber é)pnﬁmgﬁ)g BE ?i@c%?np%shcd by

ssa S
PigiEnL ik DNA Q‘iﬂgﬁl@ht mﬂf a cloning nedtmghmaias poraplententasy afhesive termini.
its expressed product For exan‘pl e cDNA cl ones, or

DNA cl gnes whij brid-select th

SRPG IERE Gample bR s S tred ot g DNE 38 i present in
Sth@?:lbﬁfhg Q'Ectbld Qi g bf ﬁJe&BNA PRI &fudsican beealfyddatieally modified.

i soel ectric focusing behavior roteol ytic digestion
nﬂmmmm gensite @sm@ecmb@snoduqygbn he&ﬂnga@éleaeger seaugnees (linkers)

e 30O R e BB L B Smvesed

ki gofd)é dtide e éhdoding ireiitipn@hdomieidasd recvighitiod geduentdseln an

putatively sHASEGP pol ypepti de esi zi ng cl ones
.weawumsmoeewmem YRt andr A SO OB AEpe Ciphe modified

%&%E‘w Al'ternatives to isolating the
S grr?ypeptl e genom ¢ DNA include, but are not
limted to, chem cally synthesizing the gene sequence

f 0822]aR scombimant motacules cam hrrkiradnceivto hostichlls viriansfermation,

etrl)a(\:n%g %fcioﬁ r}Sfc:(S:’tln_olAnS (ggtr por%tﬁ)%p(t:alcmm 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.



[02201 For exanple, RNA for cDNA cloning of the

SHASEGP pol ypeptide gene can be isolated fromcells
WRpIHY3IIING t he protein. The identified and i sdcaNeEs1004/006656
nucl eic acids then can be inserted into an

appropriate cloning vector. A&iarge nunber of

vector-host systens known in the art can be used.

Possi bl e vectors include, but are not Iimted to,

asmds or nodifie vlrus but the vector system
IM %@568%%‘%‘? Bp @ewgtawefiﬁ% FeFsAuaplties s wing feAmsormants,

YoM the ttbhbdfant B ﬁbﬁcﬁl@st frbihThd &hsf@mants and, when necessary
bact eri ophages suc nbda derivatives, ’

rptirigwing dlee imsertedgsne Bmzne tsplapftd@emmlsmm DA vat ives or
the Bl uescri pt vector (Stratagene, La Jolla, CA). The

i PRGBS, AR CBn S Fhad Fon AP e cms

EN(D'DDIEQGV& @t{»tSEchtaPomempE O HYNIYUROREDAYE DOMAIN
terntnl 0221] If the co enentary restriction
(R OF RALASEOR PO LAAEPTOES MEGTORS HAD
ng vector, the ends of the DNA nol ecul es can be
enzymatically nodified. Alternatively, any site

desired can be produced by ligating nucleotide
[Qbkﬁ] dioc eg:o(ﬂbilmme c)ggress'm)ntO@ Onher @Wé dfelicdsHASEGP peBpeptides, the

ated, linkers can incl ud chem cal |
o R 80 SRR a3 2 oot 5 SRR et PR B ameqding the SHASEGP
 ORPHE] €ATR ihfFedith b RpprEFRAE essfoﬁ v‘%@tor B, ta?{f&?dr'tﬂﬁ
met hod, the cleaved vector and sHASEGP pol ypeptid

@@Wd&%nﬁésﬁ@ﬂd??m@@s fay )ﬁh%@%mﬂ’t}ﬂw dr atl%laﬂlomcgf thcf m@ﬂﬂd protein
L _
dgﬁjw%rgp{]? {: ) ansn?&% 5?#(%%&“ ﬁ?lgirll é#“? g r:t:sgaglong rﬂ@@g 81 ¢ also be

SBbphﬁdrbyphe attiverpromatet fat SHASBORgdnat, 08/ont@irdlaiRihg regions.
nmet hods, so that nmany copies of the gene sequence are

ted [ n
BERAURS RS0 vihod REh i RO g weptasEGPs ta
daalbe tnttiacéiato ANEGPreioA bRté Bapadb®) Gt EGRb .
%@gtl de geone }gﬁDNA o?s sy?ﬁ hesi ngglti Dﬁ%igglueen%eemal active
generation of nultiple copies of the gene. WO

2004/ 078140 PCT/US200-1/006656 53 102241 Thus, the

& i r :
T e e B Bl e TR0 g0 Waloric and

prokasyeticecells ranchthéhecctarasisfablerfariss thaxein. when necessary,
retrieving the inserted gene frontthe I sol at ed

3 U R e B B R T

Oy PRI (IDE44ORc (AL IIREN obfdks O IcdT SERBIEFcefibiciude veast
EXPRESSI ON. OF, SHASEGP POLYPEPTI DES VECTORS AND CEL Lg
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 sSHASEGP polypeptide or
Hyaluronidase domain of the sHASEGP polypeptide is expressed by the cell, and then (b)
recovering the expressed Hyaluronidase domain protein. In the exemplified embodiments,

the Hyahironidase domain is secreted into 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 only the



[ 02261 For reconbi nant expression of one or nore of

t he sHASEGP pol ypeptides, the nucleic acid containing

wd hooarn7a4porti on of the nucl eoti de sequence emroatiSAE+4/006656
the sHASEGP pol ypeptide can be inserted into an
appropriate expression vector_j.e., a vector that

contains the necessary el emems for the transcription

and translation of the inserted protein coding

sequence. The necessary transcriptional and

Hyahmenhidisealoaiairs iog naultiple copiesl theredle of s SHASESH prgteinhare provided.
ative. pronoter for, sHASEGP genes nd/ or. .t heir

AicenridBa pigieghnes SheSwions sTncs o Rt GfigesBatcppades the

HipffromiaiNe Aotha A EidditRBR CpRGRUMGHARE ISR 8p td'ald including
can be introduced into an_expression system capable

adiprengtic sE4SEGRairotgine anwell pamuliiple capiesdhengpfgre alsgppgaded. The

Gapisdeo R BeRed st Pt & e SR SO Blel rtffigurliffgse domain

théreofMa Elicodell diduétnibhetht SHASESPLprotes 8 exfrdR28 ds a secreted protein.
Eukaryotic cells, including dihydrofl ate reductase )

Alnativelys therieriosecandpids signalsperessary for gasestion of encoded proteins.

8 B H bR SEBNT S PRl M RRIeCH] R § B Ailcic acid

énoeding a sedréttonavighadsiickads the Sheharbimyceeddreviaase ausathgtfactor signal
roduce a sSHASEGP polx$e%tide of Fﬁaluronidase domai n
ARIGE PT HhorHian hsrerfi fdhe PEVESERPAL SegBREi bed cel I s

under conditions whereby the encoded sHASEGP

023 M PR RIrdd o Rénerdty asolublR| fkaea] AL8IVe sHASEGP) el kAR of

pol ypeptide I's expressed by the cell, and then (b

mgedncins Ndinkee ghigpydansos areiganindo dn dhesprefergd iembpéia%eet, n.

In the e il [ . e,. '
o TR PRI R U PR e o
Basdirerelettroponeted eith arpdasihmd Enmdeing assxpne mammdlian promoter, such as

tides. fhat . | tide that .h .
EHEL Sk feid b asaHSSn RAPHBTBY b Pl gpey s, e
RbuitydrbR 100 Al4dc:68d 464 RETVIDHIPAIABRARA se§dence as shown in

Hyal ur oni dase domain, or multiple copies thereof, of a
SERIBNOp} o Surincellsargtheny relared ingbswmiqatly defirad medium in the absence

vectors t.h I j . .
EERET T PRGBS, BSEET B S EBLARR e
P&icthteiDnObf Meb@®SEEP protein up to and including a
full-length sHASEGP protein, as well as nmultiple

opies thereaof, are also provided., The vectors can  be
(2r8 t S

-

YT Of i SOr SYIIRS RPerEIe PR g POt coding
EYRLAOThER S 16RIBY Bre dob Bfted td MathiRligR bl SktefidGhfecbidtvith virus

the sHASEGP protein is expressed as a secreted
pigovascimia vinys; adenavirusetty.); insast calbsystemsdnbscted piithgerus (e. g.

i al.s necessary. for §Fcretion of.encoqed rote%n
% oV, ﬁ‘s C V Ct? al

AjPREshiEE st bna e PUoBE S S PR ShlE T
aGahdHornged wiktkBattdridphate, BNA, dlisthid 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.



encodi ng a secretion signal, such as the Saccharonyces

cerevisiae a mating factor signal sequence or a

worzne«mstsher eof, or the native signal sequencecté2eilibossss

In order to generate a soluble, neutral active

SHASEGP, cells capable of introducing N-I|inked

gl ycosyl ati on are required. 1 t he preferred

enbodi ment, mamualian Chi nese Hanster Ovary cells

deficient in dihydrofolate reductase such as D4,

[8233] AAmgunethpdy krtosah tnithdseaf plkitl smihe aerfootlie igsestiontaf@mncleic acid
nna%LapéPro terb S%ﬁg as CMV, nucleictacid .. .

%’?%‘E?& Sgte EEPOF B SNELBY CLPICRTRR HEFLOT CopfRiging 2 chimeric

gRk tontdihing, Bbﬁgﬁamscrqjﬁbmr/%@iaﬁbﬁm 8k SILs3R1sIRA Protein

and the SV4 Egolya_den(élatl_on sequence as shown in "SEQ

qopingeegencsy & hesg andtbodsrcan inedude du vitngrreepnplyinastt &V A ahd yynthetic

A [ ' e > _of hypoxant.hine. an .
AT PSR Lo oA TR, Sl BHERBDT b EB St opiic s
sef@dneessinagding SHASEGPasdlgseptiod, onedhising, @¢av ived Grapiens or
vari ety of host-vector systens can be used to express
hamolpgsdharef. eadhegeulated by neecontmugisiciacd teguensa so dagthe genes or
ﬂ&g:mén'tsrfh&%gf 40 e@%@b kPP hG® hrhnstile Wil AL ?&:togﬁ%iﬁ%{ BNtA
VITus e.g. vaccinia virus, adenovirus, etc.); Insec
meletuls (St rexamplectxpaessioh fof tierpusteipe cargbe cdnrollibdby ams) ;

PR T 4P SR ot B PP RgE PIXUGier s ot natve

8! tRs Fends FINSHAREG {15bpEIA. Prd i Bte£4PH; 618 8408k used RI¥RIMe But are not
of vectors vary in their strengths and specificities.

IpajiechigitheySYAD early promrotey éBempist anddthambenelfatuza39003@4-310 (1981)
it \ i pLi i | at.i
e BT Db BT B! RO gt

nts can be expr
alf, CeMESEGP-TOAL 980) | tha herpeetiyhiidinekidasegiramyict (Whgner et al. Proc.

S5 BT A A DS A PR

R S Rt e e

@dctor§ Sichtak ¢hel MESFthrnase pRdémoteE (VElle-Kagiagoff b A9 B8t NN ARad. Sci.
vector_ can be used to construct eégéession vectors

Do 4 n 1 S03dn1 7B @r T AT Simimaten Lsgosinisr Bp Prog: Bail. Acad. Sci.
Usange b it pnal). s AsHadha teiﬁé’ﬁB{rﬂ%&g@hﬂﬂ%‘n?B@?%&é in

protein coding sequences. These ne can In
BrientifiorAmencod2nghd4 DROPNplastenplestior vediars hontgingsg theopaline

e PO (RN et R e ST AL Brla SR P egylifiover

kP Gipds 153, RIGA fpil&ﬁadeﬂ EGartéet M NueRsic ALIdBREBINDS 2871 (1981)), and
honol ogs thereof, can be regulated by a second nucleic

theipermeten eftbephososynthetie pezygaTiylose bisphesphate carbordasedHerrera-

rgétgeél%lf)%gﬁ tﬁ\ﬂa&rﬁa 18 II'B%ZOt('i Qélﬁf ;oﬂr%gte%fegle}lg%rom yeast and other

fungi such as the Gal4 promoter, the alcohol dehydrogenase promoter, the

phosphoglycerol kinase promoter, the alkaline phosphatase promoter, and the following
animal transcriptional control regions that exhibit tissue specificity and have been used in
transgenic animals : elastase I gene control region which is active in pancreatic acinar cells
(Swift Et Al, Cell 38 : 639-646 (1984); Omitz 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 cells



ol ecul e (s). For exanple, expression of the proteins

can be controlled by any pronoter/enhancer known in
wbheoewars14bn a specific enmbodi nent, the pronot efci/es004/006656
native to the genes for sHASEGP pol ypepti de.

Pronmoters which can be used include but are not

limted to the SvV40 early proﬂ%ter (Benpi st and

Chanbon, Nature 290: 304-310 (1981) the pronoter
'contained in the 3 long termnal repeat of Rous

(Earossohal] ¥i ALS OcN38u6t-658:41984)t Adaie ki 42 NatiBg 37T@533-538 (1985);

I O B I e T
&Hﬁor %@m&m&e&v@m@@c@fm bRGst, gﬁ olup&rm ARRICBIOE R8er et AL,

(Brin et al., Nature 296: 39- 1982)
@EbkalrSy 485498 x1%863)s albnmlrvgenp GoRirg mworawhmhes active in liver

S oot er.
N ERER Aol Bt | 8275 By PpRimggae conro
ig¢h @%Bﬁﬁ’fmﬂtver (Idumlad?wAL INBGIl Celhasigl. 55¢639-164841985);
8 21-25 (1983)); see al Useful Proteins from
Fomonh Pk SHARE15a63-58 1ﬂ87)S@|1¥8Wt1| MTYRAR EeRGFOMEppregion which
Vel r
5 it fn HED (ol A1, FHRE RRS T, PEIAEEPITIDR ) HeBRIbBIE gcne
Saditol eegad3vhich) B-aciige ﬁﬂxﬁﬁeﬂ&»m cells (Niegramudt af.) Iavare 315033% 840

r u; é(ao hsagg’yl\?L? %%%G)e B9 gﬁz{&%be%ﬂg%hfsé\lgrgfe% E@]@Céogtsrol region
| %%% AR bedRRANGEyE bOM! 29, BHhATRRARRAA €t al., Cell 48: 703-712

car bOX | ase rrera-" Estrella et . ture .
(LlBBJ))zmyvém Bgl,\t)champ? genstcentraliregiom v@xdbrle mty\@as skeletal muscle (Sani,

ﬁgﬁg& I?’l){; 23%3@8 ﬁ@f {d! g‘{“%ggé 6%%0 r%ﬁ?g%lp%géglgqnaelgeﬂ%g%mol region

MhHOE 8dtivetif @oﬂdkﬁbpm%fﬂim@hﬂ\b&&msmm &fal., Bfiendel®34: 1372-
foll own ani mal transcriptional control regi ons that
&XT8 J%80Wi ssue specificity and have been used in
transgenic animals : elastase | gene control region

KMQP Ih § s&%fﬂcve%lﬂoﬂnﬂé}ﬂq Rtor §s ReH B c&fthing a pfo%t&t opfekably linked
© 639- 646 (1984); Omtz Et Al .

spmidige aqadsbmco@ynma SATHP pol i 5.2 dogmin Bagpeagdyivative or
%{%ﬁn?)?on hgx‘eo'f_lecv%g gé/orggms (f[gi' Véilcg &%%Z l)étl(t)rlaﬁ?u&ienor%&g

reglon pancr
~ celettablé manaha(. 6, aAlantlblbkidi tesBtaBddgent]l5- 122 (1985)),
innunoglobulin gene control region which is active in

h [1.s WO 2004/ 078 4 PCT/.U 06656 .56
([g%é %@ﬁ“é 1? mé'[?aq&ﬂ signas|may: ?9‘85‘332*%&@‘[@&)“ Sepsiptiop et a
%hASE@ ééﬁﬁen%@ S hesdst Eﬁ‘;ﬁ?m@ﬂ:%@ e ATHiFHASIE o afl adjacent

Biol. 7: 36-1444 (1987)), nouse mammary

tsaqmncm Inusasesodmw sHASE@Pouts wnabhn p@dQllcﬂnﬂ\ll@Sﬁer sequences are
testlgula{ br east
rte he

28PED54e B ieefl ho RRRR! Gale EfcpBfol sigmals

RG] K hedlddC BloweverS in daSes wherd Ml codhff DEdtEhTe, 6f a pbrtion thereof, is
Genes and Devel. 1: 268- 276 (11987)

apq;ﬁgd,feépgﬂgogq @mcgmaprbqugnals mciudmg the ATG initiation codon

must be provided. Furthermore, the initiation codon must be 1n 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 inﬁlusion of enhancers appropriate to the cell system
in use (Scharf D et al (1994) Results Probl Cell Differ 20:125-62; Bittner et al (1987)
Methods in Enzymol 153:516-544).



region which is active in liver (Krum auf et AL., M.
Cell. Biol. 5: 1639-1648 (1985); Hanmer et AL.
\BoizeemosR85: 53-58 1987)), al pha-I antitrypsi W(geﬁ@()o.;/(m“%
control region which is active in liver (Kelsey et

al ., Genes And Devel. 1: 161-171 (1987)), beta gl obin
gene control region which i sActive in nmyel oid cells
(Mogram et al., Nature 315: 338-340 (1985); Kollias

et AL., CE//46: 89-94 (1986)), nyelin basic protein

9336 lnadtditioh, a mj}t Qﬂil strain why bs clanstn Y iismbility to modulate the

Ql iﬁ%odeng | s of tpe br ai Readhead et .al

&prizE O bR Tst by of Bl helepecsen a1 if Misuesired

fasibh. Wuch aBdoRtavibisIT tliegp(ﬂ%;ﬁdp’biﬁe itk e bR nof Hsifidet to, acetylatmn

(Sanl Nature 314: 28 (1985)), and gonadotr ophi c
Qalatien, sipeaswation; phespberiation, lipiditem andhacyations Pastruramlanonal

&%%@%Q’%%?%ﬁg "hey " AT RIS fho B i for comet

apdrtichh, felding aadxoe giimotion. Diffsedt hédvatelBatRACHO (DGHRHDAB11 CHO-
Igg)e%bl y. linked to nucleic acids encodi ng a sHASEGP

t MBER. 323 Wiitsicrhave F%Fgrf&rﬁeﬂu]@émaelawsy@né characteristic
iedmhRhs QLR Bf)st-n%ﬁﬁatﬁfnamtﬁvltférs gl gﬁny ?k cfx@s[%ll W& sjupé’]the correct

and optionally, one or nore select ers
@odifigaticoandipretessing efshs intnodecegefoadign pdd3n1l Speci f| c
initiation signals may al so be required. for efficient

RSB ST SRSy AT B B cpreson

preferedCist.exhiplepselidine atstabipSkhress JHASE@P friagtbe @Ansformed using
codon, and upstream sequences are inserted into the

GPEFSION Vasersavhilbenntaim vipel origins of sepligaian @irpafogenous expression
%lgﬁglz% 2%(‘1 Wﬁé;]%céﬁﬂg tngn%:r %«%ngnﬂ)l%wﬂgﬁlel]ﬁh&ﬁl%ﬂlg of the g Wgctgr cells may
behadkayesfd to igeow fard ed d@d jn m(clgwhodl metindefoe they |ammamtched to selective

CORtr S| naI i ncl u e . ATG i |tiation codon )
o Bhe RIrBOR ST e YEle B S 16 P s iance 16 Slin, and its
pesdnch allows grbﬁ/ﬂﬂﬁfdrre@dvef}&ﬁtﬂeﬂgtﬁaf SiBessfully @RSré§Cthe introduced
transcrllgsl on of the entire insert. Exogenous

tqanpRees-issistnbrlumpeaksiably aesfommadiceliy ¢anrbeqpelifsmtesusingetissue
' (el ral and synthetic. The

g‘#@fééﬁ'@"égfabgﬂgg‘g?%@?’gﬁm °be enhanced by the

i ncl usi on of enhancers appropriate to the cell system

[0238k Any Suhberfof Belettion|sy§tarn9 tayResisdd o révovht traisfdrmed cell lines.

Dhb e BRargRs iptet i caSherpes itz virud ByfiSGiRe kfhase (Wigler M

aGT (19529 041t @0@@§@2) & aaeﬁaéﬁhdsgh@%sﬂh%fe@sémfqueét b1 (1980)
hosen for its t o nodul at

Exlb 228470 smet Hbich bt eplove B PRE qﬂls,crewmwéy Also,
%gﬁ%%@% Qﬁt%lgt}}@?r rbtlaﬁ %@%t : ggcanb%l 8(9 as tg 351s for ﬁg]f:ctlon for

Icatrons o ar e
biampleDHER whdoht ophfetd esistance 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) J Mol Biol 150:1-14) and als or pat,
which confer resistance to chlorsulfuron and phosphinotricin acetyltransferase, -
respectively (Murry, supra). Additional selectable genes have been described, for example,
trpB, which allows cells to utilize indole in place of tryptophan, or hisD, which allows
cells to utilize histinol in place of histidine (Hamﬁan S C and R C Mulligan (1988) Proc
Natl Acad Sci 85:8047-51). Recently, the use of visible markers has gained popularity



car boxyl ation, glycosylation, phosphorylation,

i pidation and acyl ation. Post-transl ationa

WOQeERS51@ Which cl eaves a "prepro” form of th&cT/US2004/006656
protein may. al so be inportant for correct insertion,
folding and/or function. Different host cells such as

CHO (DG44, DXBll CHO KI), Hed®, MDCK, 293, W38, etc
have specific cellular machinery and characteristic
mechani snms for such post-translational activities and

whtly suvh iedikers s imthedyaning, Hebegloauromidise afd itk ulsarbiepGUSHand

processing of the introdyced, foreig n, [Q2371
Ipgiferpssrigd s SHystRtey Ircyfprat. PepesHdED s B Y apbsciortid fransformants,
it 36 w auan%ﬁ‘&\le AnfohRf ﬁﬁ%@ﬁm & sta%ieegrsfew&pré%%n attnl;/utgb]e toa

exanp ines that stably express sHASEGP
Spleaﬁs fvectmesystmm FRhodesd@ reetsil 61996)3234661%‘15 Wil Biolcdnt2dr 13 1).
viral origins of replication or endogenous expression

PeSRY PRCATON T, TRASS A AR CoNTA L e 12

E@DY%ﬂﬂHJ&J?Hﬂ@SECﬁH%HHEenr|ched medi a before they are
switched to selective nedia. The purpose of t he
sel ectabl e marker is to confer resistance

KA Afthonehdhepresance/gbseaemelamarkerogine g?iqupwagests that the gene of
Ry gsr:}iscp rege%k lifge % &incé Hﬁ’d: ésgiombf &k Qétﬁl%%l-ltAIS?EC;P should be

I ntroduced seduen Resi s ant clumps of stab
tordinmikd.r o @xamplb,snf d:rrs}b@l“pﬁlb is iheartd e&dthu,rsa mgrker genessequence,

bbbl SR APALHR0! B el Wi BBt s

hiffleQdE rAlféiﬂﬁ/El?r Mefr&ekind danas placﬂl‘ fS@nddis it @, sHNEBEGP sequence
are not limted to, the herpes sinplex virus thymdine

ndes $he qopirgl efra awgleproa}otmﬁmssem qf the marker sgye 1p FR$ponse to

0
BP0 g B AT ol e R BB S B SRS FORE Net
Deiettioc ef 4 properbsglycasyaieddyneutshksative silASFEPabo be ﬂapnnmed by way
aptibiotic or herblc d ce can be used as th
Bbishns b Somfiuciien gredia Br SRS S REAe i B SR gte
L&Siigé@mnce to methotrexate (Wgler Met al (1980) Proc

Nat| Acad Sci 77:3567-70); npt, which confers
resi stance to the aninogﬁ%p03|des neomycin and G 41 8

(Gt BURIEK; ABION PFRHAPEGR081) Jr Mot Biol 150: 1-14)

and als or pat, which confer resistance to

%HJSI &1&1@ @?m&m&%@ma 'SE BBt ddgpaRt %a@%culmred

esp ctlv Murry, supra). Additional selectabl
gﬁdas:ohdmenbamtabld derthe b:qﬂf:ssfcmrandxaxmbmy of the ngdc.dprohm from cell

IS A5 pieh P LY R PP Fph el T BBy PP AR ey be
Qbﬂﬁ&e@ﬁnt@cr@ﬂdlﬁ’r‘l){'&e&feﬂih Gﬂlﬂlcsse o8l altl/6r b VEdtaaited. As will be
1988) Proc Ci 047-5 1). Recently, the

wadersfood by |tlmse ofygiilt &y the Mscmﬁ:sq@q VeS| cantatryng/u_ﬂ SEGP can be
01/ 078 /USZ Q

SRR Rghirieqtehe ot Desth e Bl B RS 0 e o

@elkaryotit 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



luciferase and its substrate, luciferin, being w dely
used not only to identify transformants, but also to
WOaonsio78146 he anmount of transient or stable pr®oFus2004/006656
expression attributable to a specific vector system
(Rhodes C A et al (1995) Methegs Mol Biol 55:121-131).
[ 0239]. | DENTI FI CATI ON OF TRANSFORMANTS CONTAI NI NG THE
POLYNUCLEQOTI DE° SEQUENCE [ 0240] Al t hough the

sence/ absence of marker gene expression- suggests
F"ﬁ ogaigs 1gglude, hpeare et linited 9omstab ehalatingtpieptides such as

T ﬁ‘éﬂﬁ’gﬂaﬁﬁé‘géé A RGN B Rly brOfin &

dornding that abovk pnn@;&nen seimanbitized intaomdp]stalih, 4@lth&domain utilized
cqgtgh [ SHASE can b%Fldentlfled by the absence_ of

Heib B AT etens aROMEYSiFt (Imaings Cloay, Sgetfle Wash.). The
iR I s
FRflslon o 33‘*‘%‘“2“2‘?%3%\?% duh SRR 2 GEURAG R W ifhrogen,
henr Q@goé-@hé) bctweesﬂmmsaﬁcamonldoduut arghsHASEEP &safsefahto facilitate
usrlijf?cla ¥ i(? % gr essi on of t?e t andem s EGP as
Re Ber &t ﬁ”%ff’ N EEISE PIAYIdeP %’6&%&%‘%0 jog|protein
whpmmxﬁhg\ﬁmw@w dv@ cORh@E Hheleld abi eRYdin®b htsﬁﬁltnb "&kidues

bﬁe condi tioned nedia for SHASEGP enzyne activity
lowied by thigrrdpxipand ag ﬁ%FF’tOiqrm%e clpmqpt@m Histidine idoes facilitate

R LA CHBho SRk b 0P BB BBl R fivea

Bonathadslad (1902) Pﬂm&alleEpplesmnmmddhldlﬁbﬂmME 1263-Q81) WEile the enterokinase
e&coded rotgdn fromﬁell culture. The protein

BYRGE SH° BLPVIder & M5ARS IR RYrifymg the ghemoking fzem phesfusipr peggein.
but may be contained intracellularly depending on the

gmupnpﬁd&m{ t0redoRfiNAE HofudtRB0fragdifiertd bt SHESEGP may be produced
under st ood by those of skill in the art, expression

b direst peptifia sypibesis uspgsstidrphasmicphm qups {Fighiewariptah (1969) Solid-
|
PhekePeps W% ﬁhﬁtFrieﬁﬂn ¢4, 3Lk FPdnr §§c§ };\g%ﬁg%tdeﬁ@@i) J Am

sHASE 4 prokaryoti’c of
fobad Sae85: maén 54)ebovitro peotdin smhéslsumhy béperfarnedl @sifig manual

SEGP t i de se nce, encodi a.pol ypepti de
S Te g D R fgriion AP RaeS BV b PAK RS PN aR EpugTme, using
Pipplied Bﬁ)s{rdférﬁé k314 Petide Bhmthdi23) PR 1KiRlet FBRE City Calif) in

12:441-53 cf _discussion of vectors infra contalnlng

peFOTdsRCH Wih dheiaytructigpvmpvidedsr e mwfmcr Berieusfragssmts of
t addi.t al
ypg%ﬁﬁ%%@@dﬁm&ﬁl‘} gxlnc}gecf\%eglgfgaqlﬁfaﬁ{ comblgte ulﬂnlg gllilcmlcal

domal ns”a acl
mﬂhoﬂs taprioduce theififll-length iiodetuleon WO 2004/ 078140
PCT/ US200- $/ 006656 59 facilitating domains include,
g@tﬁfbxpr%gstlon vergtotrse (cjonttegmng te codl%geslec?ltldnggs gre I?Jr{lgnessihgrggfh ofa
sHASEGP polypeptide, is made, for example, by subcloning the coding portions into the
EcoRl 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 domains of the sHASEGP polypeptides include 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.



hi sti di ne-tryptophan nodul es that allow purification
on imobilized netals, protein A domains that all ow
wonrbéozgisoon on i mobi li zed i mmunogl obul i n, anECTB$2004/006656
domain utilized in the FLAGS extension/affinity
purification system (I munex gorp, Seattle Wash.). The
i nclusion of a cleavable |inker sequences such as
Factor XA or enterokinase (lnvitrogen, San Diego

bet ween t he purlflcatlon domai n and sHASEGP i s

lQ%‘éﬂuﬁ’la%leldﬁ i tF%“Ffé?FBatl%R if-icel £¢lbmInciyde, yerpmple, the pET

[ i
g PR o B SR BRSOV o WElEn, w1
sz ascelesdun gublidhied by tomagenelsaibasg the aldtermpd by
t hi oredoxin and an enterokinase cl eavage site. The

Lot di d itat f
e F M PRE SRt BRI 0 et B SRR By meter T
dapimbiobaHe inducibBRY E!cBli ¢dc dPerdtdrd ) thENRLrEprassbX porRs ﬁE@"IZA C,
and Purification 3: 263- 81) whi | e the enter oki hase

whigh gagfains theeT hpromotrss T Atommenatorf and theiEi €PLhGMME secretion signal;

FRTRIE AT OLARREN VLR, B ek ol BB s

seqoehice dor use\in pharifction eypthiadeis eyhidieaids tifinitgn cleavage site that

SO|Id gpase chnl ch Stewart et al (1969) Solid-,
éﬁgc g % f Qjicatiop oye @ﬁlgﬁmegl,e Aldc promoter region and

tﬁgqﬁq OHErrlfleId J (1963) J Am Chem Soc

85:2149-2154). In vitro protein synthesis may be

perfornmed usi ng manual techni ques or by autonation.

mﬂ&@h@ﬂeoﬁy p ateaBireduged/ inbehest héltsy suth af Brchexealip hud bacterial cells,

HELATE, CHP anf theBrREts L Bifpssed erit ket BichiSises inginde, for
?hmpm GGt Eﬁiﬁl_pw]gg%gbtéﬂﬂ Hgytstcbﬁtaﬂiedml llﬂ&bﬂfaﬁﬁoplééa(fﬂ (}mﬁ
ra m cnem Cca synt hesli ze
cepiimg 7 SR A ne Tt Ang ot KGR R B BMRCIb P aBtsr, shch a5 the
EAQ@W Bromiterd (Wd, U. Snﬁ’étéht'm 223b96). ARAR hofiX RIARR! AR are not

vectors contai ning the codi ng sequences, ofr portions
lhiméted &, theolysegenic neplCFrpn BLaé (PEdR, is made, for
exanpl e, by subcloning the coding portions into the

' ' Q e h three
i g S L
nettiods &ndvamid the andFot ekafiple, orfce a@ecbmb3dantd Oell :xPBkng a sSHASEGP
This allows for the expression of products in the
BRYPEEIIC, et AR rERgmen ST lep aff P tbee% rsgd%l@eé,;ﬁbﬁ individual gene
Dol GARDE LA &g dniGrcd BhATiP RUAARE 9 AR asfl oh e physical
setfonfupctianabpropérties offtbe pmmmph@udxhg,dm hondinitegfenradisactive

IpbeRo/ahk ndBR bl dnphd P oL Pl o o aumoassay, cross-
RiEHL SSRdriGY 1 DRled prodasy, hd as‘éé‘}%rbf@?otbélyﬁ@&tﬂvﬁg;l usi on

bodles One exenplary vector 1s "described in the

les. WO 2004/ 078140 PCT/ US2004/ 006656
[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 chromatography (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 used

for the purification of proteins.



60 [0246] Plasm ds for transformation of E. coli

cells, include, for exanple, the pET expression
wecvewssysee, U. S patent 4,952, 496; avail abl edm@roes/ooesse
Novagen, Madison, W ; see, also literature published

by Novagen descri bing the sys 1en). [0247] Such

pl asm ds incI ude pET 11 a, - ich contains the T71 ac
pronot er, term nator, the inducible E. coli lac

f b ET 12A-C,
l@ﬁf’@ﬁﬂ@&ﬁf&?ﬂ@ﬂtﬁﬁ@%@%ﬁ% F%ggﬁ@tqehmaﬁnemaﬁ@knﬂhm
cﬁemﬁ@ﬂ&r dQMPTi o%ﬁ&nh%ﬁéd’nﬂecﬁh GF 24 tﬁll?sqtecggd ax}]_cf etﬁgﬁie)ip 3 281&; ified

g‘g di son, , Ich contarn a
béoyfla nanggnjlal ﬂo}mmaﬁltratidm an bmdtnlg aad kbhsiof (ﬂo!rmih]@mé*xchange

‘ﬁ%‘ Jt%%hypﬁiﬁ Br P o oS metopmaIE ) Padog ma
chitivitfeh phﬁ@llﬁfﬂorﬂaﬁdchrérh@to%% ph{htl J)%Rdmo Mﬁ&

vectors are introduced in host cells,  suc |ch|a
bydoxyapatige guemategraphyel s, such as E. coli, and t he
protei ns expressed therein. Exenplary Pichia strains

, I ar.y acteria
o pro B AR e ot G TR bt 25t B i e art
RNA pol ynerase operably |i nked to an i ndu0| bl e
[g}iﬁ}ﬁl@matggl@hom atSErh&SH_GR:p\Mppqnﬁe ef it 8&Aaindr d&rivative is

Ee% d, hlo 4,952, 496 hosts include, but are not
iR oy ki P PR B drdeont B bempeleotde
sEQR464 offihe petdABRGHCSRER AS a rel@lii fﬁ@bfd(&ﬁ oRftd d@lﬂﬁllnqggi?nvatwe

can be produced bé/ various methods known in t

- CpR Pe gYHhgsized by siaadard chespien m@thodsd@pwneu frest(en§. see Hunkapiller
$ hIA l %P ment. o

€ erﬁ%ﬁ? %gptlﬁgﬁgg¥%4p%% ? r?%lﬁcosyhgg?ﬁﬂ\%ﬁ’dual gene

&/5 oduct can be isol ated and anal yzed. This is achi eved

43 Manyjpulafice of @ASE@PmWepMe seqmﬂ)/casr cahbeahddeadthe protein

P r ot ei but not limted
RIS et B e A SO PR ot domanbipercot,
danazitms sr :mak@@ |or fh@aENtOHRAIE Sitfich érgﬂ}f?&@xﬁﬁlﬂé &éﬁeﬁsdunng or

i nki ng to marker-1 abel ed roduct and assa 0

3 b‘if%‘&?ﬁww getbiY‘8lwysylftwsmeW@ﬂs%E@ymbg{,wpdatdms
p‘éé‘fla@@h laeN Sy koW I}I #)t@gt lﬁék?r%d égmng}éoggogwc cleavage,

known i'n the art rom
linkagenipianantibddygnolemild or abgriceelamigganbe conpl exes or

proteins) including but not restricted to colum

h . O,y h ff t
(62357 (R wtrt Bncotl an e PG it At b b techniques,
igledifg Butl nogiinitkd to Hetifie R:Eéiﬁllcﬁ'ﬂ IR thyf éﬁﬂ&% rbé mgle trypsin,

glfferentlal SO|UbI|Ié% by any ot'hér s
WEARYR$iT6 Dapsdy V& HAR @Fb’laflpmefw@sdatmn pxidatiom sedubidn,

n?&&qﬂlg Z%ﬂgls gl{el'f)rg’gegg (/)fqgr? g?mycm and other such agents.

[0256] In addition, domains, analogs and derivatives of a SHASEGP 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 SHASEGP polypeptide sequence.



61 [0251] In one enbodi nent, a sSHASEGP can be purified

to honogeneity fromthe chemcally defined

wongedgroned nmedi a of HZ24 transfected and met hat1gs0e6£006656
"amplified DX4 cells by 1) tangential flow

diafiltration, 2) binding and elution from anion

exchange chromat ography, 3) fZow t hr ough phenyl

sephar ose chronmat ography, 4) binding and elution from
phenyl bor onat e chr omat ogr aphy and 4) bi ndi ng and
NbnHclasgicalMattino oidy inxiydebutiateena funrelt to glieciDHisomdrO@HA¢ common

Functi gnal ropertle be e al uat ed i ng an

LRIC 610 230 RAPRRAG %ﬁfad;ﬁéﬂaw ?\ +%.amiobutyric acid, E-

Ah'iﬁ DX, $Sln¥ino ABEROR RIdAARH- Qﬁ’llnk‘ REBLyAiE a84d, 3 afhino propionoic
domdin of derivative is identified, the am ho aci

Mmmdan@mﬂh@clm, oowialing hydrosynteling e@tc@mmttwélme cystelc acid, t-

C uence, of . the tha enco

BGlsRRins R SRIHERE, Paiigbined SiahdiS ey Hpite, o amino

Bedss YIBdi fies ladab R dsSsudh 89B-ghetye ainﬁai adi®, BOehStN Mol aBids, na-

the art (e. G see Hunkapiller et al, Nature 310:

methyl aminorggls) ynd Qﬂ"ﬂ@\ﬂi@é apglogy i 288grRk Fughermers, itheragnino acid can

SHASEGP pol ypepti de sequences
SR )

can ein level. A so contenpl ated
herein are sHASEGP pol ypepti de proteins, donains

{0258E bf casedwhére ahtuvad prasiuctaasd smgpected df] rbagngmnttsnttoh arcaadlated from
whi ch are dlfferen i al

i fied ng or. after
b, Sepcis W amind g0 sepedie e g pEA P bRl meiidsdtalgied from the
HQI:GF’JP BAlrYe, Ak Wil as #iBs6 8tpr&Red ROGK Al iRin sﬁﬂés&@@ bXbdsfR vectors
by known protectlng/blocklng groups, proteolytic

o1} télav aym v1trb4 qalné:geietemmnd fom ambynsmf ltecDN&. ssqueschar alternatively,

ul.ar Sy IeLoUS C
e Beqplen RR8Br ettty IR Sy BGHIIS o ety manul
setplenchgor thodughatse bf ad :nmimtted apimoi deidcseqiaiatozal
cl eavage by cyanogen brom de, trypsin, chynotrypsin,

B Mosiearbaned R otaptieions 25 e B &b potypentides and
A6ASRIE R @htdmmat@@mmm%mnl\sﬂdmen@dﬁrg RGRN z?md {11@1%5@1]3 can be
I n addi ti on, dommins, anal ogs and derivatives

SaulsERdrD Y| f e mcERus sEptees knavenindhe &y (%amhrvf@sEE éd (1990),
M Tbing SATEB MY RRGAAPRORE, Ca Shufl B By, Cotd

@pring Mathor\ikéw Y anke)dThe segjutrves csber diehvad bi apprgpriate sites with

é‘y’l ,Sﬁlilt r(ﬁ)é)go C?:;gq?r?ucf%nt es%ﬂi{? d %rﬁ?tgeroqfngyraa A g(%catlon if desired,
n&ﬁiﬁé@%ﬁ& ﬁgﬁte@m ﬁ@}oaﬁl'tgé BHuGHds Bt %eﬁg'eﬁ‘&d éjdomam derivative
anal ogs be |ntroduced as a substitution or

avddneﬂopnf SHABSEGR scasd-HieRIgbegakenge phswie thattpe erclifiediene retains the

SaHaPESisTlional Yeadiag Ramd uhint

errup(éed 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



Non-cl assi cal ami no acids include but are not Iimted

to the D-isonmers of the conmon am no acids, a-am no
weodlbuyesi40 aci d, 4-am nobutyric acid, Abu, PCT/US2004/006656
2-am nobutyric acid, E- ABU, e-Ahx, 6-am no hexanoic

acid, Aib, 2-am no isobutyric_acid, 3-am no propionoic

acid, ornithine, norleucine, ﬁ%rvaline, '

hydr oxyprol i ne, sarcosine, citrulline, cysteic acid,

t- butylglycine, t-butylalanine, phenylglycine, '
%i%SEGé»% Inga]ﬂﬂ Ne, ¥ has|savenmpetentialiglyepsalatinn sitesc Sutth, mutations can be

: - .acids, .. .

T R e el s
&HeintiCal aMitsbenBid AESn ivitrgfRATiRkted IitiFtREAP Mutckif®ndhNgG. Biol.
acid can be d (dextrorotarg% or. I (Levorotary). o
Ehemads3 ASTA6S WHED Uirmet FABE Jivksus (Poammasio) ysae eaodiment

i i . f . i€ e
B 5800, THIRS PR R0 BALLILAT SRIFRGHL Sanul
fleaksreridabel oim otlee spevificenathodsoents,ehe SHASBGP pabypeptideds modified to

xpressed .i.n vitro, or from synthesized expression
bk efero ifmgnoas! paest, ek P%‘?*yf@&ﬂn%@nelerﬁwﬁ@a b pggeh to
aodxkitie @bmb&S 0P8 cs@glkgNCe, or alternatively, by

di rect sequencing of the isolated protein. Such

anal ysi s can be performed by manual sequencing or _
{611 rrdditongdoming gnalags and dgrivettyeaef ol SHAGEEGRap b chemically

i fi ' - . i . of dificati )
PR A kAL A LSBT PR RSP pich
gﬁhﬂbmgxeﬂeﬁgéﬁgﬁﬁahﬁmm?dbm@edh&k ehecdedzedladtitg el iroGan be
e nmodifie any .o unmerous strategies. known in, )
pyfehesized Eﬂsaﬁﬁﬁf)édwpﬁﬁ}e wn.ﬁleelfgrg byrthermore, & fesiredongpglasgicalmmino

bt s e Y, 30 o asion

teg geqpeise. Worelpssicah aminsmcudsincleds Wit aresnopdindited to the D-

trictio ucl S f.ol. | owed further . .
b AP DSBS e GO g i i v,
Riagginetshtyriv acid, SCAABUNe-Ah&, Gaoihiclidxanoio heill &ibgRAthino isobutyric
encodi ng a domai.n, derivative _ or anal og of SHASEGP, ‘
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gm@c&)ﬁvﬂgﬁwmﬁmtﬁsﬁ@hk%@ﬁﬁwa“ on. Also, as
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alterations, such as replacenents of Cys residues and

¢0263] Reapedy Noglyeasitlateddmmah sBIASH R/ Isatquined $0 p@sraie e catalytically
%89]%%?&'&:1%? elg-;lini(gc? gl\)/'\g)s%g 1gr/1 8? ?[-}ﬁgEgﬂlarLlj g gc _ié\!e %?rggg 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 sSHASEGP polypeptide with cell free extracts
or purified enzymes capable of introducing the desired N-linked sugar moieties.

SELECTION OF AN EXPRESSION SYSTEM
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gl ycosyl ation sites. Such nutations can be effected
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citrulline, cysteic acid, t-butylglycine,
L] KB R BB S Ehp NP AR e cn
bs Nt—glycmtate,dl byasontuot aﬁsfﬂ&SEGBpolyptﬂmﬂe vath cell-feei ekracts containing
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ring position of the reducing saccharide involved in the bond, and then the name or

abbreviation of the reducing saccharide (e.g., GIcNAc). 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] As used 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
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PMORBTESON §268HGPAs used herein, N-Iinked sugar noiety
refers to an oligosaccharide attached to a sHASEGP

wg the am de nitrogen of Asn residues. N 1inked
92 bb@gt@gwgm%ﬂpﬁmq protgings in fact glycosylated is the initial step in

glycoprotein glycan analysis. Polyacrylamide gel electrophoresis in the presence of

sodium dodecyl sulfate (SDS-PAGE) has become the method of choice as the final step
prior to protein sequencing. Glycosylated proteins oftenlmigrate as diffuse bands by SDS-
PAGE. A marked decrease in bandwidth and ch.ange 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-
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SHASEGP [0271] Det ermi ni ng whether a protein is in

fact gvlycosyl ated is the initial step in glycoprotein
d03Ba @mzsagcbmsde Polypiacey plaprbe asasp deteenmc Fhntersil4SEGP 1s
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IR S 1 SR T T,
kﬂh?&ﬁétﬂ BraPB} RAH puREPHhHRoRBIRRRIRASA(HPAEC-PAD) has been extensively
used to determine monosaccharide composition (Townsend, et al. (1995) in Carbohydrate
Analysis: High-performance liquid chromatography and capiilary 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,
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[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
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domai ns exhi bit catalytic activity. [02771 As such

diseyssed belpWeal for in vitro screening assays. [0278]
They can al so be used in binding assays. [0279] The
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the above screening method. In another embodiment, the sHASEGP is isolated from a

target cell as a means for then identifying agents that are botentially specific for the target

cell.

[0282] In another embodiment, a test substance is a therapeutic compound, and whereby a
difference of the sSHASEGP activity measured in the presence and in the absence of the

test substance indicates that the target cell responds to the therapeutic compound.

[0283] One method includes the steps of (a) contacting the sHASEGP polypeptide or

Hyaluronidase domain thereof with one or a plurality of test compounds under conditions
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[0287] Methods for selecting substrates for a particular sSHASEGP 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 prbteo]ysis of the substrate. The substrates, which can be



[0283] One nethod includes the steps of (a) contacting
t he sHASEGP pol ypeptide or Hyal uroni dase donai n

WwoShEAsihth one or a plurality of test COMPOURESysrn04/006636
un?er condi ti ons WD 2004/ 078140 PCT/ US200- 4/ 006656 69

conduci ve to interaction between the |igand and the
conmpounds; and (b) identifyinglone or nore conpounds
in the plurality that specifically binds to the

i gand. [0284] Another nethod provided herein includes
M&ﬁé&ﬁ%ﬂh@&;&@%ﬁﬂé@l@, iﬂcﬁh‘?ﬁ%@ﬁosdﬁﬂhbﬂ@?@dﬂsg@b t to

Hyal ur oni dase domai n t hereof w a substrate of the

ByPIRSHYSE bypaaytisaarisé SECRi pelppantide.rrgn bp idegtifecherapingalloby testing
. i vi t
BEASHETb e WESERE ARy i lF sy R, s that e

qedvependst effectivelly i.2. atshibkiwest @noéntiatienssrASIcE3test rate or under

&%lypepti de in the presence of a test substance, and
prable corylitionss ageiientitied- on of the substrate, whereby
the activity of the sHASEGP pol ypeptide is assessed;

RPH9C A dGABRATY ProviEEn&Ein i b kit cBfitainilfy tBEVSTRSescribed combination.
pol ypepti de assessed in steps a) and b), whereby the

‘B¢ kiv bptjonatip snchustds instracteqns 49r iderftifying afmaiwlatoreofaioe aokivity of a

TERSHER et o e s b B Bl
{deR8Bing ModNAbRT RS RBFitBikeofa pl urality of the test

substances is screened sinmultaneously. In conparing
the activity of a sHASEGP pol ypeptide in the presence
HR40] ARiadiwg asRyn Alseipravited herein aregnethedssfor idsptfietion pad

. 3 (o i- ;
5Py oR PR B R OGRS 8 %, SUERERE ooy
desigredad idehtifyageins tgit bsdab thepiaclated Elyaheasdase dembini (sr a protein,
typical . |t ossible to nmeasure the activity of the
bR s HOSTRR deePie- i TPRAS i = ERe oSS o b
FHASBGOPDoRjeptidd) yariddo dhduchivaed Eatin, Uludergothe atth@ited form derived
activity of the sHASEGP pol ypeptide. [0286] For

fremy e £ell-lepath 2ymoeaR a5 fipw apitatcaded Hyalyroprdape,dorsaipSehepdentified
gg.%g@g& #ﬁgbﬁid!ﬂ@? or RAGSoD ﬁi&n@ﬁ?aﬁtoﬁ BPLorRpRRNE R refibnts of

Istorica e o0 e activity of the
didafsieGrandalisepep tnvidving abarraatiHyalexonodasd activity t Tie SbsSEGER
of , the.fest suhstan

and Vi . This. b _
RELBANIeS Fed In flsmetkadripelude gy HASHOP polyReptide i gelimed herein,
clidife HEARRERGIPahYP eRiih ¥RaRRoAdask A6 Rhn di“i:)rcﬁ@d[}’[ggklsa%r active

provided with a kit for conducting the assay.
pertlendbertafr sel ecting substrates for a particul ar
SHASEGP are described in the EXAMPLES, and particul ar

ropi [ i .
BT (PR ASRONw BRI TRIG 1FEsc AE6H gan b performed in
@plution at inysolid phasdiregtiongistwhichi the SHASEGPasol fpptite () bhe

ided. T [ [ i ncl
?{Sysa?u){'gniggs% d%%g}g (s)et%ereo? Srecli?lﬂg ,ré?tbelbro irsectll}p gr ilrjx '?'ec%ly via a linker, to a
solid support. Screening assays are described in the Examples, and these assays have been

used to identify candidate compounds.

[0292] 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 sHASEGP or two



SHASEGP pol ypepti de and a substrate of the sHASEGP

pol ypeptide to be assayed; and, optionally reagents

wonodetsaéi ng proteol ysis of the substrate. TheT/us2004/006656

substrates, which can be WO 2004/ 078140

PCT/ US200- | /006656 70 chronﬁﬁFnic or fluorogenic

nmol ecul es, including gl ycosamnhogl ycans, subject to

proteolysis by a particul ar sHASEGP pol ypeptide, can

be identified enpirically by testing the ability of

chhia HdABEGiRagealoypapthectef dre provadadcherdie. Tt&shetbmdamt&t;ﬂacﬁced by
strateg that .¢l eaved t effectively

@ @ttasipe e RS with sRe Sahaioity St gecnapides Foiiters

cBR&IdIRb BifdREbdtlvediSthe SEASEGFERG Al )

Additional ly ErOVIded herein is g&fggnconta?%?ﬁuﬁnﬁ$oneor

mfe\asermsewﬁhmtt ¢l plgaltty that speaificallnkinkds to tbpinIAEEGPy
i ncludes instructions for identifying a nodul at or of

(08 38K EXddte Sh oy R BRLER S HAS o Pt BRI miged with
arpatktitial eindingfpaithe ohaih extrdcy o fisvtidafof a[cOIR BhdeZ comiifichisBat allow the
assays. Al so provided herein are nethods for

SWERIOR PERPFBIA PIMING RGPS F PalERRIse. Hiemisingapegides
ofdds o iR TRSHEF Rave 1Eo dlﬂl? §§§Xﬁla@5 Svi h 3 SHASEGP

Iﬁd’esignedslt)o identify agents that bind to the |so
alrfy seiparatadi fiers ¢hedmingrn. Therbirdipg paréien that boundrto tﬁmlﬁeSEGP can then

PR RSO Sl SohS SURPO B
pR6teiny Bdrenbrinee Mhe dofied Bi6d10@d PheeRTrISEES BINGOf éﬁndo%r ds&? d

fromthe full-length zynogen or from an extended
AMyesnativehi, admemeniefithe protein ¢andietustded conpounds are
candi dates or |l eads for identification of conpounds

t
ST AR O Defioas SuRRAEE & (e THECARRR AR il such o
Hlodd) perpimi, dase, sweal, $ymoviakflwd: 68k and otbbmieh fnigds.s HASEGP
pol ypeptide as defined herein, "including the SHASEGP

I a n Qnai n rot t i ca
92058 e HPOL 855908 B Bl RLELAS i oopion
aethody. Exmdﬁlrés bepigisital disreptioritihedsinclate, dat :&Slhf)ﬂllil’ﬁﬂéh iol)
solution or in solid phase reactions i n which

OpjeEFIUngepcrbeng. ?‘amﬂy%ﬁﬁb@qu‘hb’élsdléﬁmqq uecéyde but are
AR GHERE (& Rterdenk sxé,s aﬁa E edl &@CA kined artibd Jaﬁ%eld&iy\éhépt

alinker, toa solid Screeni ng assays a
rdetécds foepreparinghesliglea mp’m@ in amttr telstainzssantsion aseinlikepresent
ﬁd to identify candi date conpounds. [02921 For
OSes herein, all binding assays descri bed above
are provided for SHASEGP.

[0297] Once an extract of a cell is prepared, the extract is mixed with the sHASEGP under

conditions m 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 pariner. 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,



[02931 Methods for identifying an agent, such as a
conpound, that specifically binds to a sHASEGP single
whahdydayah ur oni dase domain, a full-1ength actip&6$han4/006656
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chai n Hyal uroni dase domai n thereof are provided

herein. The nmethod can be pra@2iced by (a) contacting
the sHASEGP with one or a plurality of test agents

under conditions conducive to binding between the

SHEHDSEHET s A0 2AUNHEGeEH Yelsed dﬁiﬂhﬁﬁﬁ/&fp&iﬁﬁ& t8¢ bindRigPartner
|1 C

agents within the plurality that speci ally binds to

qomeplet-Adreamrtively2gadapbeheyiealseraration tpehmiques pyey as ghnpmatography
t ﬁgﬁ [ is mxed with a

ag’gitdéﬁg?ye{%e%%fl%ﬁgi%%g p§r8 ?é%‘?a%ggre li'jll"‘%d'ext ract or fraction of

a cell under conditions that allow the association of

[0a9einA fted rebiovitigribe par-assecistedicelulirengtithgrpeint thelextratf, tlerbinding

m Xi ng, peptides, ol ypeptides, proteins or othe

Fstn il Bhsbrared el i B e ogeonn e SogkeRepsxample,

&sSHcoEBACah Baddoripliting bg) EMAE the KR cOhJRHIrAbnRA "pi-ﬂgtfthe mixture.

that bound to the sHASEGP can"then be renpved an
further analyzed. To identi_fé/_ and isolate a binding
300 Eo aid insecpantingassqsiataddiinding parther pais Frem: themaxed; exgract, the

i ed protein. \ e _US .
SLRSPOR Ay B ghiloByioke WP hIA Mpport 3L RROURE protein ca be
510R88] tofs Niotelhose inatiet hradsylivcbeabie Ateebimént of fHeairoteidedria

extracts or_body fluids, such as . blood, serum urine,
Eagment tasraRAtP 450kq saRgort eiss 1n sepagting peptide/bipding partner pairs from
LA EE AR S, PRI PEHRE il o st
Exglepretsinodr apiopplaxahaddi wpraffwio@n mme¢ predksns. ncl ude, but

are not limted to, sonication and nmechani cal

i . : ' i S ' .
O AT e SO BB BE WAL atronicses
kyBbsused it kiykdse dvahybriisystemn The gelist jwatgtpid syseintiad been used to
for preparing.cellular extracts_ in order to obtai ..
e per priRringT Ras apg sabiradiyg raied t slzlgfﬂy thsglcic acid
aAbi&idsdeteiRfiedrib&d.! 1S prepared, the extract is m xed
w th the sHASEGP under conditions in which

associ ation of the protein with the binding partner
10302 Agother fn virg bi B5paye m@ictllatim'or@aﬂi@‘éé A1§es a mixture of a

ingcl udi ondj.t.i t . it f d i
SR A3 R Y 7R S0l B A b one o
agorb kaatidatEbinting@srgets UedubsBate AIHr adidubatingHhe mixture under
tenperature, .and the _concentratjon of cellular_extract

@BBR9Priatg conditions feabiltty olbibe SHASEGH & aralmeptids fpegmnt thereof

t . i i 1 ' bindi o S .
Ul BT bl DU 0 RASRG SR e
asgkysedll Bordsllairee Himbingassays, one of the components includes or is coupled to a

detectable label. The label can provide for direct detection, such as radioactivity,
luminescence, optical or electron density, etc., or indirect detection such as an epitope tag,
an enzyme, etc. A variety of methods can be employed to detect the label depending on

the nature of the label and other assay components. For example, the label can be detected
bound to the solid substrate or a portion of the bound complex containing the label can be

separated from the solid substrate, and the label thereafter detected.



[0298] After m xing under appropriate conditions, the
bound conplex is separated from the mxture.” A
warpetogsidd t echni ques..can be used to separ at e POTAIS2004/006656
m xture. For exanple, W) 2004/078140 PCT/ US2004/ 006656

72 antibodies specific to a sHASEGP can be used to

i m nunopreci pitate the bindi ng partner conpl ex.

Al ternatively, standard chem cal separation techniques
such as chronmat ography _and density/ sedi nent

10307113 Detpstipnal #amal ganylietion qu"zﬁb@qi ,Awlmeh israamembrage arebored
Qggugﬁme Abeded Blrkdth A i cgeaéegﬂ ngdg]&?on l%cé’ﬂs a cell

I'nding partner -“can rom
smofapd exepian mgndlrmﬂg by lamn\alnngptdmﬂ.s sudIDars PRU-FGWIR factors that can
di ssoci a |on can be acconplished by altering the salt
kgL rRSAUHONH of the nixture. [0300] To aid in
separatlng associ ated binding partner pairs fromthe

mmqn%namﬁtsecﬂe&a sfﬁqtmﬁﬁ?u&m thRE€sd1BIP Bbﬂnhﬂqe Qf QASEGP as

solid suggort For exanple the protein can
deserzherianl SEQ B NO: f.orealbe umtsé\eedrmsmad trcamsdmnym cuchdn daeisly by
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smah anpro-grawttsfattosthatafah exditiste eghaltmmlfcn&@ URKdaysiTof ztk@essmg signal
extract. The ldentlfled bi ndi ng partners can be either

transdyctig areswelt kpgwivio thosesHiallin et apd e hevgdapted fosuee with the
éHA%EGP%oWbQﬁQ%] Alternatively, the nucleic acid

nol ecul es“encodi ng the single chain Hyal uroni dases

can be used in a yeast two-hybrid system The yeast
mb‘ilh@«wmfos ydenafyitgagehsdbat affed or elteristpat frinsdudtioamediated

e A T

ﬁﬁﬁﬁﬂ:}rly“dh@ FllElength of latshfficRintPérfign &SR Yer A8 Ektrdeblid@hd dbmain or a
ﬁ@r a SHASEGP, uses a_mixture of a onpegﬁlde t hat

fiopaherortipn thereof of » SHASEGP onithe sisfase AT eelbare Peviderd eSsh
:%Issein@ﬁd@rigr AR B GAREES 8dsEysah RGPy C}B&\ﬁ&%ﬂ of Q'

trates. Afte |ncuba?|ng the mXxture un
'awﬂwdlsmnel is assdiseil by detetting anlffect on af extpressiohlABEGPreporter gene

Bl EOPES s N b AR 0 or i mer act vt h the
candi date substrate is assessed. For cell-free

{9306} ©Metasdyfer Idengfyiifg Afeitsobaqivio@nits the Ertpiebeion AMNickic Acid
cougled to a detectable | abel. The |abel can _ provide

Frspdine asHA SEGTe conesher csrhofiment prayidss stefhads for identifying agents that
el «g{g?essﬁﬂtof & ﬁ{lclﬁlrc Bl RaES L HGRRSEYP. Sl assagg use any

I ndi rect tection such as an epitope tag, an
atagdabldmeans eftnporuformg tibrochengea in the ezprebdgtektveélf d&tmclexc acids
t he .l abe ding on the nature of the | abel and
gieRdipe as nponents. For exanple, the |abel can be
detected bound to the solid substrate or a portion of

f03e7joAassad fareap «x beasédBiothditor e abAldebf B8 Rgdie to modulate the
expression of a nucleic acid encoding a sHASEGP. For instance, mMRNA 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 appfopriate 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



separated fromthe solid substrate, and the |abe
thereafter detected. WO 2004/078140 PCT/ US2004/ 006656

w3 200A89818. Detection of signal transduction PdaRs2H4/006656
whi ch is a nenbrane anchored protein, can be invol ved
directly or indirectly in S|g?3 transduction directly

as a cell surface receptor indirectly by

activating proteins, such as pro-growth factors that

can initiate signal transduction. [0304] In addition,
Seranedduhosk-plopratpry Rrgesh Pagbastie defest dbfferenersin RNGY expression levels
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o ac ePaRTE a1 bform priwBEny Hipeensishaind bS choser fp mximize
Hedliffértncédh kQABIIRY baweEPthe rp%/ﬁehtaf'g'é@h rid £ fb éﬁgﬁﬁ : non-target

Bartlcularly the full length or a suff|C|ent
YWrischor the extracellular domain or a functional
portion thereof of a sHASEGP on the surface of a cell

v
i’U fé(?fl égtg?x le, aégi dC ge;i‘é'%ag 'frla \%\#tk' gﬁthe ngﬁ%&g?]ang# egpressed n
bacmr&chnd &dcdsﬁogsnmlch ifer prets s sied bingd td diese fraggens Fkioa ‘faﬁ’otems such

& BBl ATGRE g0 b hd blgr CermopalsSe et siohe sASECH can be prepared
fd}l%@é A é/édﬁgtr:ﬁg eTEe§e Elifh ﬂ}@tghﬁk éﬁr?bé éﬁlgﬁ?ﬂ&,%ﬁ%&&);ﬁe Glutathione-
t her’ ‘enbodi nmént

Nucl ei ¢ Acid encodi ng
perharase beadstang @sﬂnfmvbeiddfélth ¢eﬂ1)}b/$‘¥g€sa’g dndy finidat Priomtellysiat the cells or

di
bAE FAE GBUetealls el Carl Gy fy BN A RSB OB o
pi'mrgelhau mtetdaae “eﬂam’oﬁﬁzmo ?fgl?t]:rbcm/ E.lyseﬁff pﬂd&&nt Jbifdiaj go e |f|§b§0n proteins
in ay formats can be use
?%‘C‘?FofﬁF B“% ‘%@gﬁ(ﬁéy%ﬂe 'é%%t%ﬁedtlzy RIBIGIN seAencHg or mass

SPRIEESDH P s ¢ kfovittin! thd &rr.aci d encoding a sHASEGP. For
i nstance, nRNA expression can be nonitored directly

;héd bridi zation to the nucleic acids. Al so enzyne
Qiénabodydtrgbm geprepamd bké imwgtizing susttde maagmhaa hosiain

HE& ﬂ(’ex posed S’t"%tﬁ] epsr éég?gn § 198 S EA Regudes dg‘ﬁ%‘]ﬁl & or PmtgmS if they are

apartfigientdéreztic (o) @i, Wi 961,800,111 2)E3, B 05 DO 30F§‘9°4<p<5r hérelA

is isolated by standard rocedur es (see . Sanbr ook
gensecutive amino acnds the sHASE P polypeptide or if requ1re to enhance

immunogenicity, conjugated to suitable carriers. Methods for preparing immunogenic
conjugates with carriers, such as bovine serum albumin (BSA), keyhole limpet
hemocyanin (KLH), or other carrier proteins are well known in the art. In some
circumstances, direct conjugation using, for example, carbodiimide reagents can be
effective; in other instances linking reagents such as those suppliéd by Pierce Chemical
Co., Rockford, IL, can be desirable to provide accessibility to the hapten. Hapten peptides
can be extended at either the amino or carboxy terminus with a Cys residue or mterspersed

with cysteine residues, for example, to facilitate linking to a carrier.



‘al (1989) MOLECULAR CLONING : A LABORATORY MANUAL, 2nd

Ed. Cold WD 2004/ 078140 PCT/ US200-1/006656 74 Spring

whanrbaro7giabor at ory Press). Probes to detect di frcanenoasosese
in RNA expression |levels between cells exposed to the
agent and control cells can bg prepared fromthe

nucleic acids. It is typical, but not necessary, to

desi gn probes which hybridize only with target

B#ﬁd ej ¢ acids unfltgr.conditi ons of high stringency,
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103091 Faor exanple, N-and C-term nal fragnents of the
tg+{anpramnle the,earboy temnipgl amino peids eftha SHASEGEed t o
search for proteins that bind to these fragnents.
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can _be treated wth a candi date agent that can
bogad pertidea SHASEGP or  proteins that interact with
domai ns thereon. Lysate proteins binding to the fusion
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qag bt ipeparednBingROsthitasd ethBd Of Eiohikr bfalt NMurd86: 5.7 (1975)) or
sufficient I_en%tépg ‘(e.efga. . )
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[0316] The antibodies or fragments can also be produced. Regions that bind specifically to

the desired regions of receptor also can be produced in the context of chimeras with

multiple species origin.

[0317] Agents that are assayed in the above method can be randomly selected or rationally

selected or designed.



can be extended at either the am no or carboxy

ten-ninus with a Cys residue or interspersed wth
woHSheidsighesi dues, for exanple, to facilitate piPkiioocsse
to a carrier. WO 2004/078140 PCT/ US2004/ 006656 75

[0311] Admi nistration of the i mmunogens is conducted
generally by injection over a76suitable tinme period

and with use of suitable adjuvants, as is generally
understood in the art. During the i-mmunization

0318} Th€agdnis @ah HeOds cxatnpRhepsdées, Smilblplechles dtideafBolfdrates. A
adequacy of antjbody formation. |0312] Anti-peptide

seilled yysanscanapadily Teeaeaizatha these isgodymit petothe pepatyraknpture of the
g%rlrtsespondi ng to, for exanple, the carboxy term nal

am no acids of the sHASEGP. [0313] Synthetic peptides

can be as small as 1-3 am no acids in |ength,

(3181 dhe peptidelagarss can baoprepavedusing standacd sblidgstiaski@s solution phase)
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lycl .. i : ' iS. >
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phesded amitid avids acOtgiasintiuded, use of nonocl onal
preparations are generally used. Inmortalized cell

lj whi re e [.ed nonocl onal anti bodi es
é@#ﬁé ph@%ﬁ@@%@?m ndard nmet hod of Kohl er et
al ., (Nature 256: 495-7 (1975)) or nodifications

yo30h sEiAlEeip § [eRifid byZ@k nRehcdb hbsiPhe ayddeer &Eatﬁx%lo??ﬂ:venting
cells, as is general}laggEknom. The imortalized cel

labpermab accatulatigns pies @B gubptreich gdreanimpk peticelerip d nipnmal,
JSIHARE2 b Ty UL S B M RGP SR rn 8 mamma

apefiectiicanountrofiy SHBASEGH gtyoprotaih, twieechsyahe diseasg ot Border is
desired antibody is identified, the cells can be
Pted oL FRtREr in vitro or by production in vivo via
ascites fluid. O particular interest, are nonocl onal

30321 afl aRGhéribodAREI Y €A SDEP Gistikitot Ichi bl Q88 if theQfeatment of an
activation cl eava%gl site (region) of a sHASEGP. [0316]

TRECH ATOBY R asuts byplirnidnse actiify al keompamst bierfedern be a human. The
R.ﬁﬁ'bﬁgr? %Medmefb‘i{n §1%qg65fe'i8§11ctjilﬁ>éd 59 thetsje eﬁiﬁg'a%sea%.rlg ?htﬂﬂg’n,

of receptor also can € producead’ in the cénte 0]

clntibediessandi antisenserhiidl¢it acidp ecd@blecstiagied RNAHFRNAY S0t as RNA],

that are asgayed in the above nethod can be randomy

2E¢ eentepplatedr at i onal Iy  sel ected or desi gned.
[0323] 1. Antisense treatment: In a specific embodiment, as described hereinabove,
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
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can be, as exanples, peptides, small nolecul es, and
wenhedysriat es. A skilled artisan can readlly;(nﬂmmm“mm&ﬁ
recogni ze that there is no linmt as to the structura
nature of the agents. [0319] The peptide agents can

be prepared using standard sof{d phase (or sol ution

phase) peptide synthesis nmethods, as is known in the

art. In addition, the DNA encoding these peptides can

56 syt sosipleinuy oy calingan @hioncatia ket a SHASEGP
SRR mRRA, e AR e S te ol 6 st that reduce or
iRhBEUEIA SEGP g%‘l Pie fikfRGoR28d ¢k bQﬂseH% AR 2ethéht Bglgrgg%)tlon of

cge ptide synthesis is necessi t at ed non- gene-
FRrAS At fepsribadessuprr- be i ncl uded. [032011 METHODS OF
- TREATMENT [0321] sHASEGP' s identified by the net hods

[hgf‘ﬂlﬁeaéi-ﬁ\w?g@hﬁ{g@ggh seo ucdbdi EXEHS ¥ %gﬁtq ?su( nucleotides

accunul ations o St rates’i
qudrard geneeallyypligonmbevtides (rangﬁiglﬁlbrﬁgs ta abbﬁfﬂBO nh&le@iRs including 6 to

SOy THer b6 TOMS IR be SoBPIRIETRR s Aoeian,of th
MbeireRiatd Wntis. qiﬁ%mﬁﬁpl@' tﬁ@f)ﬂﬁdnuhgou&er i§at l%gst mggcé&otides at least

frevent ed. 103221 In anot her
miclsotides, éfalna%éOQJsmieqtldes, loe at lswﬂﬂﬁnncleﬁudam Thexdigsrfucleotides

(t%r eat dR can {6 ‘I:kﬂ{ﬁ’%ﬁl mi nlli?g%? ‘?ﬁ‘ﬁi‘ li’?\gr(;?‘/"ﬁﬁdég‘?dd\éﬂs‘o“s' thereof,

diegiei sranded drldoabielstandedf TiRoIDonhEIBotRIe" SRV HoBREAY] he base
In, addition, antibodies and antisense nucl el c aci

TBPicHo SHHAAE MOIGtA R Shosphpte backbapg. Theidigonucldapide can laclade other

. treat ment
PP ks ST
BENBEGP(390 £ gp dstsinger etabcPioonNatk AeduSedUSA 816n61533l-6566 (1989);

S PRGNS b RS 06 B o o

WIGB88/09fHIOaﬁaﬂillish€d DéceRibepin;88)idr bR t%nfb'al&ie? (e & | %T
of _at _ | east_six nucl eoti des gener al |

Rubdicatinn Moy tW Q89141344 publighed rﬁpré @65@83% balbgémmamcmggﬂwd

O S S B S B Ruhuh € 355 600 (BB RR merbataing
agentd (&s e@e@)nhth&naneefSesm 549 @1938)) ei ¢ aci d capabl e

of hybr|d|2|ng to a portion of a sHASEGP pol ypepti de
ence

virtue o
I eme ar |C¥P gﬁzﬂ%{"ﬁé ﬁ%ﬁ‘sﬁﬁe}}]"ﬁ ('fe*l‘c g"dﬁﬁ‘b’ﬁ #yRligoy nucleotide,
mﬁﬂlyt Jingle-straftRd DNA SERNA Gl #afog thereof or mixtures thereof. For

example, the oligonucleotide includes a sequence antisense to a portion of a nucleic acid
that encodes a human sHASEGP polypeptide. The oligonucleotide can be modified at any

position on its structure with substituents generally known in the art.

{0326] The sHASEGP polypeptide antisense oligonucleotide can include at least one
modified base moiety which is selected from the group including, but not limited to 5-
fluorouracil, 5-bromouracil, 5-chlorouracil, S5-iodouracil, hypoxanthine, xanthine, 4-
acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl-2-
thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-

galactosylqueosine, inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine,



WO 2004/ 078140 PCT/ US2004/ 006656 77 acid can be -

conpl enentary to a codi ng and/ or noncodi ng region of a
wohSR@Ts14p0! ypeptide. nRNA. Such anti sense NnuGhE&lGs2004/006656
acids have utility as therapeutics that reduce or

i nhi bit sHASEGP pol ypeptide function, and can be used

in the treatment or preventi od8of disorders as

descri bed supra. [0324] The sHASEGP pol ypepti de

anti sense nucleic acids are of at |east six

NeGiRehyBasning 2tneth Hadanss, 2l hythPlghaitng Glhehyidg®sine, 5-
rangl ng frome6 to about 150 nucleotides incl udi ng 6
methyKgtosine| Noteienao, 7-metbylgnaning fsmethylapanametizyyragd, 5-

i
PP AR ALy Sfbial]. OO Aind e, Sapors) ot de
msthak ydaemsiymbhyhuadile Gtindthox ywrhcil, QamtthylithioN6cisepdntetsdadenine,
at least 100 nucleotjdes, .or at | east 125 nugleoti des.
%el-érqxga?ﬁsle@e@;(}f)d évgi’uteéﬂ%% Pﬁjmoslfacmewnee AriRisepiosiae, S-
e 1D 8RioffacH SRk cTIes-tRiburief] §-hRthyrghd] anRillsetreltic acid
singl e- stranded or doubl e-stranded.” The

wethytestec | wadil-ffexyasetibaidrod) $-nmethyd2-thivardsd s (3 -amiinet-§-n-2-
sugar noiety, . sphat ckbone.. The
%ﬁf?ﬂgﬁﬂt&ﬂ@d@ﬂ@ E%Qﬁﬂ cqnﬂgeg'g’taﬂg?ol’“gﬁﬁ'endi ng groups
such as peptides, or agents facilitating transport

AGRPEE drfdthet enbodin®it) thianigofi@@edtidd inchhdb 81 1882 bn€nodified sugar
Proc. Natl. Acad. Sci, USA 86: 6553-6556 (1989): ,
wery slected fram the goper.including busagilimited to apapqsa; 2-fluoroarabinose,

ROoRe o bR ol o R of st B0 b hed phospha
backbomes lectdddfom Pphbspherokitioatbion phaEpiRBoditicie, apubl i shed
OBrbaRednin s Sl A S et HOh P e BB osptonac,
RO ShiRpiotS&far) aridra foth&etd bhhdlek the@ent s (see e. g.,

Zon. Pharm Res. 5: 539-549 (1988)). [0325] The

sHASEGP pal ype{;t ide antisense nucleic acid generally .
10328}, The phepnugisetidssan e an arapomerr Pfigaiusleride Byngrapqyaeric

WorRicleBhEy Rfrmd SR RAblA8Ld Bbrdh Wil BhplARAER) RNA in
Fo exanpl e, the oligonucleotide Includes g sequence
sidhsthe steartds ran paaliel treagh othen (Ghwtiec etaadi, Nucl Aaids des olde $625-6641

Wn SHASEGP pol ypepti de. The ol igonucl eoti de can
dified at any position on its structure with
substituents generally known in the art. [0326] The

$0329F@RBe P YMRRRbE Elecad Hei cORTuEAIcd td SRS RIS siohis, but are not
i nclude at | east one nodified base noiety which is

dimnicdttech papbre:thikridizasiop triggaredicrass-linkipg sgspt, tapsnosipeent or a
BopAARIARELy o M IPUS g RASKH Bt smvesied by
atatyrd anydtiosds kapwb i1( tha atipe g Hyydwse ¥ hiredtoyaded DMNA isknthesizer (such as

ST L R TR N —
Bﬁb%‘h@fothioate 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 €t 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



gal act osyl queosi ne, inosine, N6-isopentenyl adenine,

1- - met hyl guani ne, 1-nethylinosine, W 2004/078140
WePIIE78Iad/ 006656 78 2, 2- di et hyl guanne, PCT/US2004/006656
2- met hyl adeni ne, 2-net hyl guani ne, 3-nethyl cytosne, 5-

nmet hyl cyt osi ne, N6-adeni ne, 77gethylguanine,

5- net hyl am nonet hyl uracil, 5-

nmet hoxyam nomnet hyl - 2-t hi our aci |

t a- nosyl. 0Si pe - apos-
OB Ly BT ARB RS bt <188 Fissogue eimeric RNA-DNA analogue
Rooettiy, FRBS MR- 1150RENB8MylgRgHNi ne,
uracil -5-oxyacetic acid (v), but oxosi ne,
ﬁé udour aci | ueosi ne, 2-thiocytosine, 5-

HyAliernatvely tgaligonycledtide gambe flouble-sthvinded RBIAl (dsRNA) such as
PnAet hyluracil, uracil-5-oxyacetic acid nmethylester,
uracil -5-oxyacetic acid (v), 5-nethyl-2-thiouracil,
3- (3-am no- 3-n-2- carboxypropyl) uracil, (ACP3) w, and
[933L1din anialtepati vermmbodiB @it 1the SHASBOPEsol RiEpAGH MRREnse il eic acid is
%a Qnu I egh{]dgl i ncl udes.at_|east one nodified sugar
R ety ughéalc k! W‘G‘?ﬂsf’lﬁ%t“ﬁ\'%% ap EeasaPuRseaNANCR Ot '
limted to arabi nose, 2-fluoroarabinose, xylul ose,

[a332] ¢ es&npld hevertor 490 HE IRQULAA if @Rfloi UG glq it g’skc]allgae%%%tby a cell,

one modi fi ed phosphate backbone selecte
‘ﬁﬂag sriashseHitkrayestor g p posisndherdefiin ramtcabed producing an antisense
i j ' sphoranmi date, a .
RSN AP SRR SRR ssameng smasecr
Rofpephidd aritisstse nucleindeid. Sacheetctlca®fenif bRtbrk1SF 6Qome

é?3281 Tpe.oli onucl eoti de can be an a-anomneric
BV 2 Gtieerared. A8 longasdhean; ke tragsarthed teprodudedhe desirad antisense

ravacSidhoy Loy O[Ry eyent ar

SpAL Ao R YKLt BN DRI Bkt s

ip thsart eciers aan be plagwiid, vivel, o8 oRers knbbn i i2artG0«d for replication
1 T i gonucl .eot .de can be conjugated

P amb et aud S IRPESSE bt B8 sEfiroee cncpithe s sttASEGP

palypeptidecimtisdnpb RING @attiedy dnfipga6@Piafdvass thd 4K % in mammalian,
.a‘fqe(gt tr ansE]?rtS gent or a hybridization-triggere
1G1ading human, crfs. ISMoisheRN keondersble emepnsttutive. Such promoters

: : . .inthe.art
e Mo e B o Wi gnl B i Glambon,
Natere 2803 181(198 1 vhé bHinﬂlc&elfdontﬁﬁHgﬁ ﬂﬁhTBC fong ﬁ&ﬁﬁﬁa@ fkpeat of Rous
' etc. ). As _ex osphor ot hi oat e
S%?‘g% %L@%T@Bat‘?a&‘é%g’ KAl e Z&%ﬁg@ﬁ 4 03,;311% herperethpidlingfkinase
bta NUBloc. NAEI Al dRes. udk: 339@-
prsr?srtmr)} yrl (g‘r%g?grh%tr? atj e Ogl ]l\hgg Irﬁ?ﬁ?%? [ I(JJI%S 7§ an ep%rg z g%’?rl%éh%ﬁfg“ latory

sguencesof ghsrmstaliqtiigngin gengy(Brinstep of af pdlatuse P B9 912((B282) Netc.
et al., Proc. Natl. Acad. Sci. USA 85: 7448-7451

e aap et eI AR g, EORE s PP Bblenioniect feat a porion
of an iransRA ob i SHASEGiz yotppeptide gerR, fhcludeh human sHASEGP
phpyb%tlnc%tgiegg %lbsolute 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.



Publ i cati on WO 90/ 11364, published Cctober 4,1990;

Sarver et al., Science 247. 1222- 1225 (1990)). In
woabdarrsiaobodi ment, the oligonucl eotide is a 2CGIES2004/006656
met hyl ri bonucl eoti de WD 2004/ 078140 PCTI US2004/ 006656

79 (lnoue et al., Nucl. Acids_Res. 15: 6131-6148

(1987)), or a chineric RNA- DNBO anal ogue Inoue et al.,
FEBS Lett. 215: 327-330 (1987)). [0330] Alternatively,

t he ol i gonucl eoti de can be doubl e-stranded RNA (dsRNA)
LLERE) ZléiNRlimbrfel[et)@isﬂlﬂAl intedforeats RMNADI(ve, e gbCiang At ql (2000)

K05 SHETESE, Q0LYSRRE A5 RSP SHEAII son o o

€c0gRR AU ASHITR MERfelifBRRIA (RNAB FARRICE!s, lﬁhrﬁﬁﬁér@rdcﬁl@l’é- stranded
be |ntroduced in vivo such that it is t

A1y gapberpsghioggeneratel logsH-sPAT RSP &rnca%d\rl@tﬁ@ﬁﬁ relating to the
nuc fglﬁiAl'atélsg&?r%%%nésqg %ﬁfsﬁgggélﬁﬁn%aﬁﬂaﬁe?Scﬁlqgans Drosophila
sebplenis,and haodhngretknews KREEP, Fmb@e@%&)é\lﬂmbﬁskm 811; Fire

b en g Gins ot f0 5 ronatg GPBL Gapes 1'5224%‘?%9@g;@%@ond et
LI @0ty NRGE: Rev, Riepeuse 1t0bﬁ9d?§édhﬁ(iz0@'fﬂj Cﬁ@d@sﬁiocﬁ%'ﬁz 239-245;

Such vectors can be constructed by reconbi nant
Hemiilta @gy (199 Sdienest 28601951953; Hankeomd ¢t.al. \(2QA0) Natm:anm 293-

P eBR S OO G SR AR i b 0B Nt . s63-366;

Elm&lﬂﬁétldpr(70(ﬁl)t(l’i@1e§96uel'5€ qesmomdalmnirfeealsmﬁlﬁﬁﬁaMe 411: 494-
pol ypepti de anti sense RNA can pr onot er known

fl%,tlwéméﬂtm&l @Céfcappﬂlﬁatmﬂmwarmﬁwga Iamﬁglom}rﬁm application No.
? Mh pronoters can be inducible or

constituti've. Such pronoters include but are not

limted to: the SV40 early pronoter region (Bernoist

{336 Panblorstrand¢sitRiNA (QQIJ‘IAB@)@@mg(@QM)cts arbmtordesedtinto a host,

gﬁ)cht %I n%lqlmarf or %ng’ usin On haf){n vegtelégh/ag%%aygs;epggya] or integrates into

Sarcome VI Irus O

(heSftddme By sélaﬁiﬂgsppﬂ@ymtd bdifieded xS@resPiof BD AN A b0 ierfere with
et al.,. Proc. Natl. Acad. Sci. USA 78: 1441-1445

paayyation;of epdoasnaspiNAsengading a SHASHG: RNAI also can be used to

Lot-bispnehRigene (Brinster et al., Nature 296:
9@5 9§2) e%c [0333] The antisense nucleic acids

i ncl ude sequence conpl enmentary to at |east a portion

©9337h Repsians imghierat Jsastabout 24 }(D(SECHﬁupbbty@m lhat dee sglentive. (i.e. unique)

EO SRR e SR PR, KRRk SSaor ORI Huisorties

Rk M@ﬁﬁisf&ﬂw@r@ﬁﬂe&@ﬁé @., MHitrBiog il 6) inbadells; Slal%Ef' RNl MERNA

in the treatment or prevention of neopl asti c di sease
avﬁ@cwé@ aphegangeally antredacest usingevegosetigbencadeithean dRNA molecules are

eﬁ&%&ﬁ%l%bﬁé &b l)é(er &¥n 5 ?d‘%() dl")‘bl 26“ En% 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 sHASEGP 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



[03341 Where possible, it is desirable to determ ne

the antisense cytotoxicity in cells in vitro, and
woexogyersugef ul ani mal nodel systens prior to trEIVUS2004/006656
and use in humans. WD 2004/ 078140 PCT/1JS2004/ 006656

80 [033512. RNA interference BNA interference (RNA )

(see, e.g. Chuang et al. (200 Proc. Natl. Acad.

Sci. USA 97: 4985) can be enployed to inhibit the
expression of a gene encoding a SHASEGP. Interfering
mﬁsa(qsemﬁhqramuag ﬂ%ﬂ@tsby nuemneiing SERASEGR pullyb@tldstfumdedAny of the

PP o R A SRR 28R GAURTT, o

s'hd.rmacy: 12;@186505«19939@%5&113 wa CBlUﬂlleﬁgy 3%%@9919 Tolstoshev, An.
a _and and hunmans ar e known

RogdHagnasal. Temical.o2: 575004080 Matline, Soancesen: asios? (1993)

b ggr%é%ﬁghnﬁéﬁgﬂ S@%mmlﬁe 156317 ﬁ%@%ﬁ%ﬁéﬁé 15:155-
RES/ (19630 Eor. example 0nd mﬁ;ap*e'umcctdm;(ozﬂm)foxgmmhe&p@_ciﬂaﬁaes a
T R —
EQPTeIses £§H&SEGP§Q%}3 3 el dr dbfhhin, FapmAcht o?@lﬁlﬁfeh ' 2(681&' tﬁéreof ina

(2001) Nature 4 366; Elbashir et
swikeble host, In pasticul@g swho: nueleimanid haset prainotet apml)]y nmwte the

883 L T BB . s,
Bﬁﬁﬁﬁﬁﬂ,gjssue[ acthic. Mainbther partiaunsesntildinent, a nucleic acid molecule is
;1 Eg@ﬁﬁgconstructs are introduced into a

“;hécglé SHCEmobmeptide Godmeg;seqrenegs, and apg pibendesized
M&ﬁEﬁes hitank B RBidR 'tl?‘.ﬂgRJmc% héMbiG ﬁtrgcson'ﬂﬂﬁe&on at' & desired site

enone. By selecting appropriate seq ences expr ess
uf the genome; thvs ipnovadipe fer mﬁracﬂuormsomueb@tesmnn bf the sHASEGP protein

di EGR. . RNAL . al b
49008 R oliane ST B Brd il A o P By Rl abad rosoys
ZijtstrudEalaNahﬁasnz_adsemgzmz(gQ)[ 21) nucleotides that are
sel ective (i.e. unique) for sHASEGP are used to

g@gp@t)e the Smal | er fragments of about 21

elYRLY @gﬁuﬁlglctch@fooar niap be either direet, in which case the
BhtiehPisirebtly $ipbead toMhEmbcidid foid bARIRc Wcax‘ijyc‘i%'ee r, or indirect,
nmol ecul es dre generally introduced using Vet ? at
ghebigle caseerlls dsrivat asistrmed withitee nadeid sadin ammeﬁ&adsplmted

uch as. 50, 100, 150, 200 and l.on
B s ity B L Shr SRR Ben PSR AR Vit o ex vivo gome
ﬁmnbgjc acid nolecules into cells in vitro and in
vivo are known to those of skill in the art. [033813.

TR FLchaB SR B, S mna onky aiwensr e 2105
EHRPRERARE hIUAGEE the @nded PRIALEOPRL APEPL LS mBlished 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 defect:ve or attenuated retroviral or other viral vector (see U. S. Patent
‘No. 4,980,286), or by direct. mjectlon of naked DNA, or by use of microparticle
bombardment (e.g., a gene gun; Blohstlc, Dupont), or coating with lipids or cell- surface
receptors or transfecting agents, encapsulation in liposomes, microparticles, 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



derivative thereof, are adm nistered to pronote

SHASEGP pol ypeptide function, by way of gene therapy.
WenBdigrapy refers to therapy performed by thﬁtwuszoouoosﬁsﬁ
adm nistration of a nucleic acid to a subject. In

this enbodi nent, the nucleic acid produces its encoded
protein that VD 2004/ 078140 P&}/ US2001/ 006656 81

.medi ates a therapeutic effect by pronoting sHASEGP

poI ypepti de function. Any of the nethods for gene
(deeegnWawiad Wabl eBioh Ghem, 262: 44294832 (1980))(($ARh can be used to target
ol dspiel et al., dini cal Pharmacy 12: 488-505 )
eqlb@rgys sppgitisally Wresgqngﬁlpgeg@org) etgI (@g gx_p})odlment, a nucleic

$Q a0 gt X can SRERormbA BT RER g LERKS B fysoidemicVigh Helfide to

Nisrupes endousomés) dﬁowmg thd\nucléieumd B ooid iFsoGinal ﬂegraaﬂﬁm In yet

3 TI BTE
SR R BT-Ahe BRIt For st Pe A st it by o8 FRdctlisauptake and
%xp@mES?taegétmgmbb@iﬁc SREHEE (e, RYC) 1TT PﬁElh&tlbﬁE.aWO §°/06180

part of "an expr essi on vector that expresses a sHA

deted paypid 1 @29 (Ve sbaln; WO 8ya2eR5 d@tedclhmﬁvmherﬂ?prla% (Wllson etal);
§|939j03i§ d%e%ﬁgvérgger%6 (Flnr&eig% LJI ¢ W(é ga/ 1%2%1 ﬂaged July

el c acli as a pronoter ‘opera

SZEH@EHCIME ¥psip] Wi 9800211lgddtﬁg®€tlbert ]lhelQpB QWehsy)). RateRmhtively, the
i nduci bl e or constitutive, and, _optionally

PReleicearidisan be mirodupedpBRIfdplapyand BepEoraad Vithinist coll DNA for
Y. e?élgn Bge C%g@ﬁﬂe@orhﬁmaﬁﬁleg(& dl@ MH %l%].htﬁltég gp‘% Acad. Sci.

pol ypepti ng sequences any S|re
dHRAIB6:C3932-8035 (1988) Ajidimn at alyi Matsret3dat 43H-430(1689)).
honol ogous reconbi nation at a desired site in the

350 30 o cigbodiap. = RelBHr Bl vt e ANFOY polipeptide
Piitlefti RAL is BﬁddCForNﬂd‘ahpleA@a@hovS@l vectdpRai be u&%i&e&ﬁﬁﬁ:r et al., Meth.
198 ); Zijlstra re 342: 435-438 1989%2

9l BRT: i&ér%?%w%ﬁb Tﬁm ré'ir%wa& Vertpbavabssamediicdigelete
3&;&)&#@ uélice&ftht are'nB PH%? Sactkggng Bﬁﬂee\)?ltal %élome and

I rect Yy expose to t e nuc | C acCl r nucl e
autegration inyo hapt s LDOYA. The sHAGEGRmolypeptidevhudéic aeusleo be used in gene
Ils are first . tran for nuc Cc aci
TRl Rifhod i e RARF Qe b PR GRS s dfioppgtiont. More
afepdi 0o Strévifal krastm,caﬁ BS Rl ity Bbsken @ball, Bidth¥@pP6: BN -302 (1994),
Vi vo gene t herapy. 103401 In a speC|f|c enbodi nent ,

twiicl descabes thense "dts reveem veeterderieligr heandilgen (hematopoietic
W#é?ﬁ %elis in iy %WEfst%@gtegm oRE ARYER DG RNGR0SH R ﬁ.d“‘:t
8 i cby any oF ods
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[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 whefe 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
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I&%‘op%néﬂ ax}(? I%])’SIO g(lca] 1bns othe re01plent cells are not disrupted. The
technique should provide for the stable transfer of the nucleic ac1d to the cell, so that the
nucleic acid is expressible by the cell and generally heritable and expressible by its cell

progeny.
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peural 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 (Rbeinwald, 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



Pharmac. Ther. 29: 69-92 (1985)) and can be used,

provided that the necessary devel opnmental and
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expressron 5 Of the nucleicacid 1s contro?lalgle %y 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
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gglgagﬁ éémlggsrt]x%a 'grll.l '?gel: ceon%e\,{nt?a%g}lsr 811 tlh!a rﬁgly'ﬁgp id% 1 the formulations are
effective for delivery of an amount, upon administration, that is effective for the intended
treatment. Typically, the compositions are formulated for single dosage administration. To
formulate a composition, the weight fraction of a sSHASEGP polypeptide, soluble human
hyaluronidése 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.
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extrapolated therefrom for dosages for humans. -

[0364] Typically a therapeutically effective dosage is contemplated. The 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
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[0368] Pharmaceutically acceptable derivatives include acids, salts, esters, hydrates,
solvates and prodrug forms. The derivative is typically selected such that its
pharmacokinetic properties are superior to the corresponding neutral sSHASEGP or soluble

human hyaluronidase domain thereof.



[0364] Typically a therapeutically effective dosage is

contenpl ated. The anpbunts adm nistered can be on the

¥PP8¢4/058140. 001 to | ng/ M, including about 0. O8EY0S2064006656

ng/ M and about 0.01 ng/m, of blood vol une.
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I ntraocul ar | ens i nplantation surgeries.
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8?“01161? ABKAY eF matsshgreel Iy pattdienpymenars fanmulations can be

efvigsnealaswefl time. It is understood that the precise

dosage and duration of treatnment is a function of the

di sease being treated and can be determ ned '

W1 Theampst suableyrauteofon adreiistratjop will eargldspendingyuipon the proposed

t ' omin vivo or in vitro test data. |t
L 403 01 Pl b 0ol laeeblle i Smotirpuian dsivry of
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he ak |leviated. It is to be further understood that for™
WRGPeIasUGsior USE 35 2 'SRE;Rdg agele &9 enhanerobe aesivity 9if whemsotherapeutics,

i t] - i 0 the .

T ey HEHEE o areRRaRE AL b alfor propfy inwaocutar
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ini strati.on of the caonpositions, and that the
BB, T oo Siighet, SRRl R Riacu by Susesprisvlry,
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%@(ﬂﬁﬂnpldm 684 bpiaspmbination ofaryytvacs eptra icecode Fovatampls for
ﬂré}'ﬁjnéiﬁ{ of 9&5&1@’%]’?’0%'51, éﬂchea%tsc%asmouhs%gfl %gl%sm’oma,v breast cancer, urinary
bladder cancer and gastrointestinal cancer, local administration, including administration
to the site of the tumor growth (e.g., intrathecally, intraventricularly, or intracisternally)
provides the advantage that the therapeutic agent can be administered in a hi gh

concentration without risk of the complications that can accompany systemic

administration of a therapeutic agent.



sol vates and prodrug forns. The derivative is

typically selected such that its pharnmacokinetic
WOORedd78R® are superior to the correspondi ng neet/i8d004/006656
SHASEGP or sol ubl e human hyal uroni dase domain

t hereof. WD 2004/ 078140 PCT/ US200-1/006656 89 [0369]
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acceptabl e derivatives thereof are mxed with a
EBWﬁhmanaphmiCﬂ}amdeSmaﬂic catiers er vehiclyeditable férardministration of the

SRS RO gy 36 R S Rt gocs, it S Preyided herein
fRludelaBy Elh’dﬁ&ﬁnji‘éf@khﬁv%‘ tBS&: sklRABA AR at16'58 ShitiEfor the particular

|ncluded in an anpunt effective for aneliorating or
mode of adminfseration. s & additien thewnlypeptidesatanbe forimilated as the sole

ar}}n[% ltl%Sl? actlxh o%i‘g@gr%m Al IO?{H)&%&BI? gytf ?a\éﬁne corr}{)pmé% qu] other

€ COoIrposi epe

acﬂﬁ)@tmgtedlbﬁtﬁ that &6 6t ingihir tﬁé ésired aéthd, 8GKitl faterials that supplement
E}glq\épeptl de, the dosage schedul e, amount adm ni st er ed,

piges) agtion éﬁlwlﬁn 0 thepe alskilbin thaart. E@mpmpb@ctb@rsﬁﬁq&ﬁﬁm
g&gg%}gﬁl? ?lfovﬁi&i hL:re'i cdn e l%[ézl as & 9511?:‘3}6} ﬁ[i’ ép%kt&

use in t e nethods can
emybm@mnrewﬂk acveont @ctiveosenmfund jsuth ag mhbﬂapelﬂrchlly Sffedwwe agent,

R bR B e hefme st af oyt cnhance e
hEVi T e ée@bﬁdaidtﬁ(rc mg%dlatth%@béﬁscmwrﬁ%\aﬁﬁ&u% %/H_ASEGP

i ntranuscul ar [ ntraperl t oneal y | ntraderrm
polypentids oh eéplugle hanandiyalugenigase dmyamctbavri:nfmn be nodbrlmﬂzyced with

r her.eof uInDna fo atlon
M’gne%.{hepg en& sgﬁ!ggs % §noc¥ ufl) ﬁl ne.Pﬁ é fure %{Fﬁtz Dyo, é'm
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gl aucoma patients receiving viscoel astPcs or use as
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heno I &R e Ioc t on of .jnterest
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hﬁdlli(&ﬂ@luﬂﬁrcarrib’ﬂvﬂ axymaaﬁhttshﬂicedm e e thé&m'aﬁczﬂfy useful effect in the
adm nistration jinclude, but are not limted t

BS&PE%?ﬁ synop%t@é}q eﬁecqs Wrtb%lp'@qt%mgmcyaal The effectlve concentration can
bBUERAHDES| Elﬁﬁglr cl}ﬂl Eersﬁﬂg H*e%ln?()ouﬂﬁ 'i.lglﬁg %FM M3 LYo systems,

“intratheca veno ntranus
ﬁnwucﬁngﬂlehamldlmodehtdemdheml ly, intr ader mal | Y,
and by a conbi nation of any two or nore thereof. For

e, .for treatnment of. varioqus cancgers ch as
TR SeaB pr o B P BB SR sapgtancous, o opicl
d}ﬁdﬁlﬁbn eangelude Rty SREE FSlloWifS tdniftne®@NCRErile dARA:, such as water
m ni stration, including adm nistration

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 acetates, 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.



to the site of the tunor growth (e.g., intrathecally,
intraventricularly, or intracisternally) provides the
HOa0ae#d0 t hat t he t herapeutic agent can be  PCT/US2004/006656
adm nistered in a high concentration without risk of

the conplications that can ac§€npany system c

adm ni stration of a therapeut agent. WD 2004/078140
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58 STHLBGE it Ko B SARIID BES BN Aot ot timiced
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?ﬂgﬁe pAYH pﬁﬁes%, :Qu@lnas%ﬂ&ﬂ'ﬂés otithd i)(?%ﬁ'@)%idésoc )éfs%tbe%s?d in formulating
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effactiveBharoa¢eutiefl fcomipssitionst Fer pplehaledk inditatiordythk comfipesitions are
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A A A
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herei n. 103731 Sol utions or suspensions used for
15 BRalptionsare alge desimblesTywieallynthe gompesitionsire formulated for

' j alel f l ' .
OB L5} An AR5 R A Bt amonn.
i njection, saline solution, fixed oil, polyethylene

198 yaldUponghixieg onedditipnaf Heqrdypgbiidowitb the vehicle, the resulting mixture
can be a solution, suspension, emulsion or other composition 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.



ot her synthetic solvent; antimcrobial agents, such as
benzy] al cohol and net hyl parabens; antioxidants,
woehosagsascorbic acid and sodi um bisulfite; chaatis04/006656
agents, such as ethyl enedi am netetraacetic acid

(EDTA); buffers, such as acetates, citrates and

phosphat es; and agents for th@zadj ustnent of tonicity,

i ncluding, but not limted to sodium chloride,

cal cium chl ori de, magnesi um chl ori de, dextrose,
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of the polypeptide in the selected carrier
ggmﬁﬁ?qﬁ'!aé%’ . The effective concentration is sufficient
for aneliorating the targeted condition and can be
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the pol ypeptide with the vehicle, the resultin
fPosaggsaised in vmo can provide useful guldance in the amounts usetul for in situ

administration of the pharmaceutical composition, and animal models can in some cases
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:



can be a solution, suspension, enulsion or other
conposition and can be fornmul ated as an aqueous
WOR0H038I40a creans, gels, ointments, enul si oNPCT/US2004/006656
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t he amounts useful for in situ . L
ande derivatives thereotf are typically ?oxmu&ated 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



adm ni stration of the pharmaceutical conposition, and
ani mal nodels can in sone cases be used to determ ne
ved b@njovsigo dosages for treatnment of particul ar pcT/us2004/006656

di sorders. In general, however, for |ocal
admnistration, it is contenplated that an effective
anount of the therapeutic ag%‘ht w Il be an anount

within the range from about 0.1 picograns (pg) up to
about 1 ng per kg body wei ght. Various considerations
éxampie, b ginal] vatunenfoehfiletion ventanng atstabilized Isnluﬂmn tvitht1 o $800 Units

of skill in the art an re_descrj bed (see .

GsbdmbCme apalieiume, %e A g% 6 be prepackaged in a syringe for

\,Egéulc'ﬁgp Qﬂér%&g@ﬁglc Jﬁﬁcﬁ&? hie ﬁgﬁ%hﬁgksﬁ)‘%e a%ﬁﬁﬁétef@:i in fractions
herapeutics Per ganon Press,

dremultigles theseof Ph anuttglewoscimSs 2 phiedsy oiﬂehtlcml umt-lklb&age forms

Publ i shin and I\/Iant h et

PSR aida Sinels coplier b Bpisterubi RRisEbieg iy oss ik Framples
bfrﬁl@ﬁblecubs@fforﬂasnﬁémwms%@ésfdf@abléts Gﬁ%sﬁ]@%bﬂ’boﬂ?e@%@ pints or

whi ch herein |ncorporated by reference in.its

eﬂikoma éiep):e r{miaety] doghformngp amnvdieple a5 ueit-dedes tharHmemE@Psegregated in
FC&%@ é‘)tl des or sol uble human hyal uroni dase domai ns
%E7&0% for use herein include those suitable for
oral, rectal, topical, inhalational, buccal (e.g., '
[11352]' Tgtedmposjtfvhesah eomthin(afong. witlsthe aotieniagiedient, such as a sHASEGP
[ ntranuscul intradermal, or | ntravenous)

PolMpRIMES: Mlﬁ&awwbsqsrlaqt?%nsugfossﬂcq gitmephospliatey ot ¢
§:Hb5 }g&fﬁﬁosk% I%BM%ang ' sh&laLAR jeSiu H‘Eﬁgzﬁatg ncaw]@m tearagf

nature and severity of the condi eing treate
Gie; tahea bimdtusueh@f stareh, patntal gurhs suchcasi gnm wmagdamm ghmbse,

s. be use for atio vi d
Bl HE VBT SR o ARG A ALY FRetrr poysBh, srospovidones
g oeBer shitle bindsrstkabivatts thosapBukiles the pit) Liguidpbaadcsutically
granules sterile parenteral sql uti ons_or suspensj ons

admnasiblecompOPitARS G, 105 GX3RRIE; ReRIePageb bAissojip dispersing, or
% haw&?ﬂﬁgaﬁ QétWerngnZ)Hhﬁ@le RAAMPISdvela éoﬁggorfahﬁl rmpgeutical

ol ypept | and/ or er agents or ceu
adjue:pltainl aecagiger] wechias,der exaenpdgwaterhali np,raqncmns dettrase) glycerol

aen o et ot e, Bt RERys SR AR sipeyon 1 desired,te

bRirmscalRel @mpo@mashrﬂé Bé 8difidlistdred/fnt alSOSRSE IPid¥andhnts of
mul ti pl e-dosage forns. A unit-dose formas used

mentekig apxifiaryssubgianiey spabaas| wetlin sageatsecroplis¥ing aganig pesolubilizing

e
WOmdeﬁtﬂhtlmnm’mtdnl mordlairate,[triothanidamine r sodium acetate,

?ngrtn 4 Io aét{lg% Iolggte: %mh %ﬂ%@%@;&%mszg/ller%dg plggregmn l,&gequgt d 01? 3gsage forms are
%&nﬂ} &%n%&%gh&gem masgetsﬁﬁeh irp id4rt BBS £ 9!, Remington's

suspehsi ons, ofal solutions or suspefisions,  and
Fhhamvetwical Borenes,dvisckclartishing ﬁ.‘grrwany,dhlstenqlﬂxna,nltitm Edisionf1975).

HAS id l.ubl e h : .
% cmrroen B RRERHOf o i s5Rah o quyniisy af i aptve
2eRPbu inRNABRGLifficiaht Y alleviate the symptoms of the treated subject. For
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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
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such as, for exanple, water, saline, aqueous dextrose,
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It desired, the
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agentS known inthe 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 alpha blocker agent, an anesthetic agent, a bronchi
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o tioas amensts SFERIBrE eVl 15 npl m | and
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either lyophilized or as a stabilized solution
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Bl Ehres CbtuEs SR B FrRsdi e RSt edhie apg powders can

baf@videa in abieérvedcont c&kﬁﬁﬁ‘e@cent fBthetith the EoBBRGHIEST other
prepared by conventiognal neans wth pharmaceutically
V@k‘@lt?ﬁ%ﬁl‘%le‘jgu@ﬁa&s bi ndi ng agents (e.g.

pregel ati ni zed nmai ze starch, polyvinyl pyrrolidone or

fm%‘?)o THe f)ﬁ’Macéﬁ(:QlyéoﬁﬁJolsMb%@antalﬁlh% b @H%S@i@}fgop a soluble human

ctose, mcrocrystall'ine cellul oseé or calcium

hydlumgeiasqmﬂmsmh dxw@of chube indaquid fom, fpr exanapjecsolutions, syrups or
st ear at e, taI or silica di si ran e. d.

SAsPataors; a o B PresBtiet i ool B PRyt yish papey or other
At 8Bl eSvehfol§befofeQfde USch 3idiid 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).



sul phate). The tablets can be coated by nethods wel |

known in the art. [03841 The sHASEGPs or a sol uble
wianren/omsaad ur oni dase domai n t her eof or PCT/US2004/006656
pharmaceutical Iy acceptabl e derivatives can be

prepared with carriers that protect the soluble

gl ycoprotei n agai nst rapid el ?fhination fromthe body,

such as tine release fornulations or coatings. The
conpositions can include other pharmaceutically
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cetiloessiceiatpehthdateORAL ADM NI STRATI ON [03861 O al
phar maceuti cal dosage forns are solid, gel or liquid.
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dcmdlmtl)ereof oondd bs spe:dudedhe mhhpodxmﬂhgtq&oaaﬁ itt feddh EeSicidic

ch can th %nt er i % coat e sugar coated or -
envxronment 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



filmcoated. Capsules can be hard or soft gelatin
capsul es, while granul es and powders can be provided

wo 2078604 er vescent or effervescent form w t h HOT®IS2004/006656
conmbi nation of other ingredients known to those

skilled in the art. [03871 Thg phar maceutical
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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
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- [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.
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dereaia theseofy gaperally|characigrisaddryl injectien, ﬁyherasnblcutaneously,

T T e —
antinsémivaal foahs)@éther addigald sohdtiongockuepdrisions;aeild $orns suitable for

ﬁéa, | es of enulshfy|ng agents.include gel atin,
8 a% n,0T SUSPERSICR iR Hawid PEAE BrPIeEtions ARRSETYISORS ntuitabl§spcipients are,

5+ RARYRAYREN KBRS ASRICRE (el 00 edh%ﬂh ARG uBfhred, the
agent s | ncl ude sodi um carboxynet h u ose, pectin,
phaargvaefamcai covweglunnsmd)eadmlatered Dail allsn t:sntamcrhmdeamounts of non-
§(B‘g‘} ;gs Zhar% §,l}bl§%§1cgszs|%§l& gs\rl\%%tt(meg of gmalgl E alggn glebuffering agents,
stabilizers, solubility enhancers, and other such agents, such as, for example, sodium
acetate, sorbitan monolaurate, tricthanolamine oleate and cyclodextrins. Implantation of a
slow-release or sustained-release system, such that a constant level of dosage is

maintained (see, e.g., U.S. Patent No. 3,710,795) is also contemplated herein. The

percentage of the SHASEGP or a soluble human hyaluronidase domain thereof contained



and artificial sweetening agents such as saccharin.

Wetting agents include propylene glycol nonostearate,

wonrhitast4monool eat e, di et hyl ene gl ycol nonol aw@tresranghossss

pol yoxyet hyl ene | auryl ether. Organic additives

include citric and tartaric acid. Sources of carbon

di oxi de incl ude sodi um bi car bfHate and sodi um

carbonate. Col oring agents include any of the

approved certified water sol uble FD and C dyes, and

1w suelypargnterad eaaposition i/dapendent ge tiespecifi¢ natererth¢raofihs well as the
r tracted fr | an such fruits, and

;Iscylt/]?ﬁgg? Ith?%ompé{l]n sangftgég]g%é%t?% SPﬁ‘ﬁ‘Et' produce a pl easant

taste sensation. [03971 For a solid dosage form the

KdD3]t Paenteral sdisipsaaiianoef the chposichIRhcudes AVERKLS, subcutaneous

carbonate, vegetable oils or triglycerides, is
%ﬁdﬁﬁ%‘m‘%@a adryinistigRpns: | yepagpiians dor moiesteralydminisigation include
a484 i ol ¢ | (e ;..
LRt PO, RO AN Bphl, S Dpitaed
Raveless, 4dady Bel be carubined with aisdhvénsageril osoltidntjestlovtd @R, including

e. 0., f.or xa e, in a polyethylene glycol, can be
irBirmn® i 3Bl resPeiot Bralhromiepiorasbrie dry Fotubie produers
1RB@Y [Esedhibid Witles ¢etid18 Plse phidictl ude SR didrBE emBlsfhns. Ths solutions
water, to be easily neasured for admnistration.
eanche/etheriagy e QU TF DSFEDE9B06656 100 [ 0398]

Alternatively, liquid or sem -solid oral fornulations

a ; ' I .di sper.sing.t.he :
ORI ABHERALES e RS, KiBio ekt BRELE phibigRcal salne or
phoeplwlaxf blilﬁﬁervcbgadilhe\ RRS), axid( solutiing eoﬂ:tsinlirtgfth'ﬂkéfﬁﬁg iudﬁﬁs]ubilizing
ropyl ene co sters (e.g., propylene carbonate)
%?Bgoi‘i‘?g A g@é‘&% R V?tgié‘F%? g‘é{%ﬂa}, i RobEurReneelyqed grd mixtures
teledf i ons or suspensions in hard or soft gelatin
capsul e shells. O her useful formulations include
@Q@ggPset forth in U S Patent Nos. Re 28,819 and
483 gPhpgrmacqugeallyjac ¢ earrigdised intparsntersl premiaratioas include
dudBils Velikids) ndiEghed e Dnling y i '
Iqo%_z enges cg%lt] al ﬁ%%}gaggﬁk é‘&%!r%{ggadgfg%%’dg%gﬁgﬁg%nﬁs’ buffers,
mpmkidantsi ldeal @nchtiretics sudpending ahd dperfihgygentgerhelsi€ying agents,

ual l ¥ sucrose and acaci.a or tragacagnth; and
508 1arhe 3 TR RR APy PR G Uts Blpaitr b antepBleubsianses.
such as gelatin and glycerin or sucrose and acaci a.

[0446)0Exanipled df aguidad vemioles inchile|SolfRinACHIofaP Bljéfidn, Ringers
fornul ati ons_can be coated as known by thoSe of SKETT

Anyechipg, Isptompe Dextross Inieetion Starije Yrates dujeetion, Bexwesewnd dactated

Rinot R 8nia&tdnY Ko i T, f. |l e t.he n ..
RS R b S aRimera s BiTa Y sy o VPR ¥ i,
adtansaed oil, s bil aesanireoly hishpéanyt il AntinAeedbiaPap@nts in bacteriostatic or

ell ul.ose acetate phthal ate. [040112. | njectabl es,
égglﬁ#‘}lg fancgpiratons, p@lptolﬁ'sa e(? to £arentcralzprepar£1tions packaged in multiple-

dose containers which include phenols or cresols, mercurials, benzyl alcohol,

chlorobutanol, methyl and propyl 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 carboxymethyicelluose, hydroxypropyl methylcellulose and

polyvinylpyrrolidone. Emulsifying agents include Polysorbate 80 (TWEEN® 80). A



[0402] Parenteral adm nistration of the sHASEGP or a

sol ubl e human hyal uroni dase domain thereof, generally
woahawbanh zed by injection, either SUbCUt&ﬂGOUﬁéMUSHm#mm&%
intramuscul arly or intravenously is al so contenpl ated
herein. Injectables can be prepared in conventiona

forms, either as |liquid solutli0dns or suspensions;

solid fornms suitable for solution or suspension in

quuid prior to injection,.or as enulsions. Suitable

@(?(\fds Fbﬁ cl¥lRing alexit @(ﬁ’diﬂh@ms inell@¢s, EBAI PRarntiR¥btABEarriers also
cerol or ethanol In addition, if desired, the

mlmlmqbﬁ@qo@al pebyriykmeighicel sl nepvend slyed drctptermiscible
]

ZhER sgﬁgg@lgggﬁg@%@wﬁmgﬁc jag. cg&@xdcfa &Lfaet.c k aBldfor pH

ddjpfstra¢itng agent s, stablllzers solublllty enhancers

and ot her such agents such as, for exanple, sodium

, sorbl nol aurate, friethanol am pe al eate

(67 2018 conenefiftof BRpP A isalS pye DRBREPL A2BEg o that an
infesticn ﬂ%drd&seh@aﬁ&uw Shht 6 pedtucd ale &sﬁémiaaﬁ&cdl@g'\{%h effect. The
of dosage is nmaintained (see, e.g., U S. Patent
eXaqtidpsg Qe)endsoratbgeg@MIEhﬁﬂnétcenﬂlhem ef the pawent or animal as is known
ﬁ %centage of the sHASEGP or a sol ubl e human

$ onldase domai n t hereof contained WO 2004/ 078140

PCTI US2004/ 006656 101 in such parenteral conpositions
f0d08lePengitiidiose patenera peepatdtions Bﬁelﬂaeketgbé ireaf ampeulsayalvial or a

as. the act| of the. conpound and the. needs of 'the
e #ith a[rmési Aﬁd}f@?ﬂf@?%srfgrdmﬁ'?ﬂteﬂ IgisiTaHton st be Sterile, as is
ERRPsd R ed RS | ntravenous, subcutaneous and

I ntramuscul ar adm ni strations. Preparations for

parenteral - administration include sterile solutions
104621y fusirativig) ye iittiagenous 1og pritraartenia) infusion pea peolgagneous solution

|

GHHElIn 8 o O, Lol ling NSy 06 of R EIEH, A
ernbodithentgis a Biepitelajuso drabllyebhmoﬁ begusbensmlﬁquammg Sn active
ready for injection, sterile dry.insoluble prod
mategrpl injretrd a8 BRTSSHEY tpreAucs the Arsined P}?%etacalpm Hochse
and sterile emulsions. The solutions can be either
fA10P Hje bl AR 8N forl 104414hd bfstdsidiaBinSdiff®dn. Typically a
I ntravenousl suitabl e carriers include physiol ogica
therapaeticpily e n@wrd@@@ebafqrewwedstalcpn@u( ?B@)Cfm'ﬁ?\t@n of at Jeast about

but i on n
gq g‘] A é o‘ﬁ?b ( W/VJ g'xj xﬁgr% é/rlg?aﬁzﬁi{llgm%% #ﬂg}é (1) ( Z\;v)w 8f the active

as”gl'ucose, pot

aahy@nﬂny k}ﬁb"lﬁaagﬂd}ﬂs&ie(@n dheiastivy i@grediens @ﬂﬂf as a[mGP or a soluble
Phar naceuti cal | acceptable Egrrlers used in
paman hhaonisa Bieseat fap hgedminisiersd at onoR; @ (@8 be divided into

Q%ﬂ&%gle&iﬁr% p@p&&;le?t% b%ﬁxﬂ@s&?&ﬂt teﬁgﬁ Bk ﬁme' m& gﬂa&stood that the

agent's ers, antloxidants, [ocal anesthetics,
preeise dsaxg and dudtiepef Seaigpestgen tﬁmctlermf thleftlymg)eagerﬁamd 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



sequestering or chel ati ng agents and ot her

phar maceutical |l y acceptabl e substances. 104061
viEwvanples 40f aqueous vehicl es include Sodi um Crcaniid8o4/0066356
Injection, Ringers Injection, Isotonic Dextrose
Injection, Sterile Water |njection, Dextrose and

Lactated Ringers Injection. nagueous parenter al
vehi cles include fixed oils of vegetable origin,
cottonseed oil, corn oil, sesane oil and peanut oil

Asmiptary: pallyiand aggyeqitrtcnded e imitthe scapt ot practicef afilg aiatedc
anGensrat i ons nust be added to parenteral

preparations packaged in nultiple- dose containers

whi ch include phenols or cresols, nmercurials, benzyl
[8HtHBie, conpoluadofrevEind hereitiah pb feunshifed fyt Iparenteral administration by
g hédr oxy&g&)zogi c. aci.d esters, thionersal, benzal koni um

BB G- RHRECHSh PLGARERY Qs fipfaision SEargg ationggien ingection can be
- _ i i . . . .i ncl.ude
R g 35 e SR HBan aded
Irescavatiae.elhe dompisitione santhetsuspensions, sdiatipnsoerainmisions in oily or

hydr ochl ori de. . Suspendi nd di sper si agent.s
D Bab @l i S BBRRERIr e PBG R R Rspgbilzing
TRl \dispersiny] 4pehts ARHernBOlel kHRYAcBYE [rtddi 8an BlpdWi¥d f38n for
agents include Polysorbate 80 (TWEEN(r) 80). A"WO
reoRnsitiign Yothroitaszochiclso 6 85 eterilegpyregeg fesst watérny obfrer solvents,
i N N0 (. ' EDTA: .
IS R S Tl e RO T s o
gftdcyiet aybenef gHASHGPor: sotubjy/huiim lglalitonidise dow@in&hereof, such as

| SCi hi cl es and sodi um hydr oxi de, hydrochloric
) ta,gaba%{)? Hoitgdpg Sﬁ“f@@f&&tl%w bgphifeed BRMust nent .
[ 04071 The concentration of the pharmaceutically

Ba12]VEheCRURRE chiSbéslispsided isRidrbiate @l othddls@blerm or can be
rovides an effective anount to groduce t he desired

atERddP pERduse a @aqre sqlubly aelivepreduct arioprefuse asodovg. tThe form of
Iqh: g ' ni. mal ,.as
RN AP 0 oo R, St 0Bl o

pineipistratioroarsl the eolpbidikaefeble ¢ompuund iptislselectad vardibr @rvebicle. The

syri.nge with a needl.e. | preparatjons for parenteral

SHRP Sonteb Posforr SeEepien oL pR A hE SrRpiSis S condinion and

et dnGRbcdlly defemadd. [ 04091 |l lustratively,

intravenous or intraarterial infusion of a sterile

@%eous sol ution _containing an active conmpound is an
cti ve hypbilied Rewdersst rati on. Anot her  enmbodi ment

is a sterile aqueous or oily solution or suspension

. - 3ol ini _ .
B P SN o BB JERSESR o
hpachyabiresidasealodesn theredf, fwhich aodle recuaistitytet €6 administration as

adm ni stration. Typical a .
SOqUtIOI‘lS, emlﬁsmns and (Yt er m1xl'u¥es. 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, com syrup, xylitol, glycerin, glucose, sucrose, lactose or other



therapeutically effective dosage is fornulated to

contain a concentration of at |east about 0.1 %ww

WO 2béy@but 90% w w or nore, preferably nore thanydimossse
w w of the active "conpound to the treated tissue(s).

The active ingredient, such as a sHASEGP or a sol uble
human hyal ur oni dase domai n t hEMeof , can be

adm ni stered at once, or can be divided into a nunber

of smaller doses to be adm nistered at intervals of

dufitdBle agéntl TheREWESIANEIs Baitainhitbuffr SGLE 8 A88RIRIARE or potassium
duration of treatnent is a function of the tissue

Rhoisphte preethersugh bufferknowe tejthose Af sl inthpiarti aé,atymlyallys Ryt neutral

'51?'3 gﬂbste e?drt] @%I Fe{ 121&1?188{ Sf c}ﬁ s&ﬂ?@foﬁl@&%ﬁ %g 'lygoggl I%g{n on lfnder standard
cmmmms kncbwm nsthasndoftbhibigahe/at preyidea thesllysphilizedyforrhlation.

e B P b S S e s o
ke g G

of mukiplepdnsages ofithei qonpoand.ng or super vi si ng the
adm nistration of the formul ati ons, and that the

ORRGH Y6 B PORSR Pk Bok b B Bufifad Gours s

fueost) tomndyapd itbD glycsiid, ghitese e0f8se) lacRsa6f bther sﬁlﬁtalSIB Qgent,
clainmed fornulations. [0411]. The conpounds provi ded

RUb il 720 An B Sutable Rk cuch ay CipsalieetRdEa Pr BRIASSHR Phesphage or other
t C [

T L T e

suqh agfiot extosEigehé sodigm ealgof, the BHASEGI (@sow grmnof the salt per 10-100

e NS bl eSS, SRRBE b i misr

B8V Fo@A SerhPertutey s@h a8 GHARME 308 HIC |aﬁ§ sm@étﬁmﬁﬁvik d01vad. "The
formul atory agents such as suspen , stabilizing

Esuitisg nyxapessiiitpd hyeddiag mure bafler t ceasq fhe resgltingeoncentration
0 ! o
\ll)mf‘% §§E‘t §>Z Iﬁ?&g{ig%@eh W&W%o&ﬂ «% th{eergér{fgtéﬁe%&Wrg i sterile
fidtered oo treattdh ey reanive @ﬁmSulatebmﬁdeoanslﬁ'e steﬁﬁify sxdapipbioned into vials
-prqvi ded here arente f.or mul ns containin
29&%%?%?@?9%*@%@ Rhifiggd E@&j‘ G stared apdi P RFals conditions
Byl AHRPMARAT #A8BNehp&h@Rf . such as 500 to 500, 000
Units, in a stabilized solution or a lyophilized from
0412] The conpound can be suspended in mcronized or
42l Recanstipitien pbng ypphibizedmewdgewithavdterder iniscppmpiovises a
ﬁloﬁ%ﬁgeq% ggxteht\éxeall ?&rﬁﬁgﬁ%tl f:& @50%%%&901? aq[lgrgipel{xgically
tr e depends on a

I@ffﬁéiﬂ'le agfouhbef the Qrophmeédlp‘bmr t:bh&amﬁig@m}BCJSIEGE @r ®Foluble human
adm ni stration and the ubi |i conpound in

th
Dpuronidage é%rn@a Hherent Ieddg HPTdPEllP{ch%f sterfle aigHar pg other suitable
CAREE NS Bﬁbﬁoﬂgﬁééﬁh%ﬁoxf BE sAPBREY O5ABdRE ah8 €an be empirically

synptons o e con I on
determined by methods known to those of skill in the art.

[0418] 4. Topical administration

[0419] 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,



can be enpirically determned. [0413] 3. Lyophilized
Powders [0414] Al so provided herein are |yophilized
wowuelgnssieont ai ni ng sHASEGP or a sol ubl e humarrcT/us2004/006656
hyal ur oni dase domai n t hereof, which can be

reconstituted for adm nistratjqn as solutions,

emul si ons and other m xtures.!®%hese fornul ations can

al so be reconstituted and fornulated as solids or

gels. [0415] The sterile, |yophilized powder is

ysRapSIoBY tHgtuEsspastes; fagma, WSIOQ @@84“0@& Spfaye,rsupmsmm@, bandages,

Sy ol 80 SISO P8 3 A5l

sui tabl e solvent. The sol vent can contai n an exci pi ent

0A20] Thepompesitiondhef M(EP bya solulde hemap h%lﬁﬁﬁiﬂa@@ﬂ&ﬂin thereof
onent .o

B t he P ﬁ%ger reconog_tltg sol uti on,

PP APl Acm Bl dRsivatiyes dhegeal ea be fprmulaied ascictnsely for
tbﬁﬁb]%ﬁhczﬁ@h SUER a§1BY 1r1h'am15§ @seE Q. % d %XPBt%ﬁth oss Qroﬁh 119%,4,414,209,
fructose, corn syrup, xylitol, dlycerin,

@dé‘lﬁf{:‘*@g”l which glesagibe aciosols WD(EDW o7a ?Jd:ﬁnd usefu] for treatment

1 a a The ent can
15&11@1%?%02??1{8%&%6 gnglchg%]]yggt g ﬁ&?‘%ﬁﬂ? ati Oémﬁ/ 1stration to the
respifser tiatt qah 08 i thie ok oﬂdrﬁ%?os‘éll&fkohﬂfoﬁ%r KRWRz4:O0r as a
those of skill in the art at, typically, about neultral

BigroigspeBigeior inshEfatios, 3lpnegrdp FPRbIBRtIQTHWItE h inertoarrier such as
HablOWadudia ¢ Iy diLhons

no%/vn to i aosa\éggpé Eﬁ@{ek ?ﬂthtg ‘gfﬁg‘ﬁ%g?@@ i %’lczﬁ&rhave dianicters of
lessabin 50 mémtorspsunhl aatléss thanGOmeicainky, the sol ution
resulting fromthe sterile filtration is apportioned

Lo piahs:t ophi:lization. Each vial can contain

AL ¥o-BaRiuSipon Y3Rrbala R o2 GomPipt tHowe utsign begielivered
1Ifﬂihé fdﬁlhl&)f deaaoges splaylpiesefafiBOHOM prdsSddLd pBELsSrlathebdiMer, with
| yophi | i zed powder is, prepared b dISSO|VInP dext r ose,

b 91t Suitablp geapslient lé*slpﬁmgyw@o lmtq:d % dichlopedifiRasomethane,
FicHoRstRiorciGhAR Edichidfdt flu tog?{a Eeabdh W& ?glée'é suitable

about 1-20% Iin a suita such as c¢i
gaseli. dmthe cagsaif. asstammqsﬂdosmsalt élecdosamhuart cas be Betbtmfuflai by providing

n wn, to..t hose of .ski e at. .about neutra

PV oL RV e Bler it Cop'il i coRiaBES ot i far e in an
ﬁlﬁﬂbﬂd&‘ﬂ ifsiifflatef canfR foiMSRER cobiaing al podillePinit Bﬁh@ 8bthp®fd and a
10- 100 grrs of the buffer solution, typically ab ou%)

Pieble pgvae)base suchag dastass of Harchesul ting ni xt ure above
roomtenperature, such as at about 30-35C, and stirred

I [ r ilute
095) 4oy R B 0 B o
opitekapplicdtioono thefskinmdsmidoubineabouts, t0etd%n the/diesialthe/form of

about 15- 259 The resulting mxture is sterjle
T Else 91 105onaog foropLsrUVR i EYeen for BUsieresgor inraspnal
AppSUAtROnS L Pépidal hdmirddiehtioR RUohtedpPied ok @aNdd@hsal 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.

Carrers that can be used include vaseline, lanoline, polyethylene glycols, alcohols, and



for lyophilization. The |yophilized powder can be

stored under appropriate conditions, such as at about
WoGods@761Q0M t enperature. [04171 Reconstituti onp@fugdoHooeese

| yophi i zed powder with water for injection provides a
formulation for use in parenteral adm ni stration. For
reconstitution, a therapeuti cHo) y effective anmount of

the | yophilized powder containing a sHASEGP or a

sol ubl e human hyal uroni dase domai n thereof is added
@enbinitions bf tver orahorsttiseredfe Thetepical fordmlations vart fisther advantageously
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adm i stration [ 04191 Topi cal m’'xt are prepar
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“The sol ution pensi.on

el Famulhseth S S P8 ohi Y wnbdR BHE ikonjuncival
GR| B .alsoichi BEel fofitigRi0nIbs lubgichtibd OMBe e, facid] Sinuses, and external
| otions, WO 2004/078140 PCT/ US2004/ 006656 105

auiiioeympans , The tﬁmcalrf@gnulsa@ltseg therlemn% stalgepn b plso present in a
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hklﬂfrnmstmdi the mctr{eoatﬂﬁionﬁte arzogieasd! il0daa abdo behWSEEPImS the
a sol ubl e, human @euronl dase donmmi n thgreof . or

BMEORFYE ﬁb?re‘aqnap atheeplestst & onerample i reudedareias ¢ fprmylation for

frﬁfaﬂkﬁlﬁtlﬁg afier ﬂ%o@ﬁg’tllcsmjéefmg E&Rélﬁﬁalg aas‘%ﬂll'lz%ﬁtsbl%ﬂon SEsefrective
by 1 nhalation (see, e.g.; US. Patent

41;n©¥Mt of 26HASEGA0120®}uble hieiman B}&Ju}l@ﬁ@aswdumﬁm dl@m@nf isoeh as 1 to

SFOEB Rt BF el et wbh 8o TaliPR Pt specific sctiviy in

a%ﬁ{aﬂa),}umEhaﬁ;ﬁ ak@ryyb @i ons for administration to the
resplratory tract can be in the formof an aerosol or

solution for a nebulizer, or _as a_ mcrofine powder
104241 Abesersphetipam Paléll%lﬁéy ghosg iptensied iferaphihalnmictse.caqn be formulated
loh o/C & I t he
000" 00% Ry P pREURRES T Wi 4bopic®ate,
dlaneters of less than 50 m crons, such as | ess than
10425] 6r ons Copfpb3itionsfor chdrrRtmltwsatﬂAlhnhljst'rathml ation,
t he conpositions for use herein can be delivered in
r 9s.0l r res
10626] S0y LoD BE O, BB FObTGH At Hohsdpmy patches,
SHd rezkl edrﬂhmahbﬂﬁlﬁe,alsioﬁ!bhttd'lmw Tdsbinnot | mi t ed to,

dichlorodifluoroinethane tricblorofluoronethane

jhﬁ]lj&%r otetr or oet han on g‘?OXI e and ot her
OEexagiple, phamaceieal dosaes rdectphadnapistEaljgase rectal
ﬁpd@ﬁ&?&ec#ﬁﬁlés £ftahes 46t s%rﬁl@hﬁhe&'f&k' ﬁE&%ﬂ' ﬂbﬂﬁltoﬁes are used

ve to defiver a netered amount. Capsul es and
cbareun megesolidbodies for, ingpeticit inte, thé pacturs éhat meliror 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



i nhal er or insufflator can be fornulated containing a
powder mi x of the conpound and a suitable powder base
waceonmgsibact ose or starch. [0422] The conposi tACANSS20@M06656
be fornulated for |local or topical application, such

as for topical application to the skin and nucous

menbr anes, such as in the eye1,07i n the formof gels,
creans, and |lotions and for application to the eye or

for intracisternal or intraspinal application.

Waop Reatlal supposiiosits canibeprémirabeittenpy dteadnipgssdd aethdé b1y

del,i ve nd al so faqr i nistratjop to the eyes or
sl e ica ™ B ol Sopuraisris SORBGAp 6Bt ons
of the active conpound alone or in conbination with

[0418]r Taplay ARicRpsul @bl ecAL S@RInMMBon BeGhRlred Min@ihe Qame
be adm ni stered. [0423] For exanple, fornulations

Rharmpagspiacally aceepiableubsipnae; andibiydhe same metheds as for formulatiens for
AYEanBEREkfL Y are formul ated as an oi ntnent, cream

~ lotion, paste, gel, spray, aerosol and oil. Carriers

that can be used include vaseline, |anoline,

[B429]) didmphlatiengpuitaldt $or teinsddroiabadminbtriid Q0 bePr&LARd as discrete

-PCT/ US2004/ 006656. .106 conbi natipns of two or. nore.

REHBPS PSR DR L PBIA RIS BHE iepidegieg fhe ecipient for

;ﬂ?mtagecmﬁ@u %k"iime.cﬂﬂzhgiaﬂ:h@s QftabR c%%taﬂ?{hte%g&vt&%n%hﬂms an

0 [ o

] ckeners, including, but not [imte ,
apjigpdlyprispsd aaaequsiselsipy o6 der exmppe; I0detol0R Ms@ncentration with

WA A ' , vinyl .alcoho ol .. )
rPe e QU RUVE o610, 1 R iR ransg By administraton can
adsortyd deliesred by patophoresistecacs. y Phdrnieeutichl Résech 3l (6): 318 (1986))

farnul {lon %s of ten apﬁlled by instillation or as an
o ety (kR the fm A snjopHeratihutiesedaquequs splygor afithgactive
deiduh@r irrigation or lubrication of the eye, facial
sinuses, and external auditory neatus. The topi cal

formul ations in the liquid state can be al so present
Theyrhaepacentical eampasitigngsan plse e administased byncanitrolledirelease

430
thihis BB 8By 3ctlc (EOREREH U E B 36 doble 500 013

active co onents are refeas
1)6130,2(}0%61246,7th3384%17§’0; 2ot 6,899;r4ﬁm837 IG)h_a,rﬁbﬁs}(ﬁmdmlgt,dzg[ 5,059,595,
C . e reln s a fornulation
SRS s 1D A Robt 8] Je T Lot 57850 Dend g3, 366). The
R60¢ 8bipdtBdfoSARded Ohdtel 94k | -
anoun trﬁ%f a ngEGP eotr%i]zjﬂl%s %?Hﬁgﬁgleﬁiﬁﬁgﬁ“ﬁ_\g/ gﬁééoﬁr? ?%%g%w}th
capais that pretesbthe cempeundagainsiorap@cdignititiondroni thetbedy, such as time-

Igféé%%gm%g@%\%%a%g%wm 30 to 150,000 Units/ng of

I'c ac a small volune, such as 5 to 50
| . [0424] These sol utions, particularly those intended

[D431)dplohbanbbdimesienf thasorsositingah@irthod@prodided hifein, #RY0
'ésot onj c sol. U%J ons, pH about 5-7, with appropriate
tagrppeutic agom 35 aimigsicddPeallyda arslew ralesse detygneehisie, for example,

eﬁ@ﬁﬁsﬁiaﬁdﬁﬁt&iceﬂoida} 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 dispersion system can be a liposome or microsphere. Liposomes
are artificial membrane vesicles that are useful as slow release delivery vchiclés 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



[0426] Ot her routes of adm nistration, such as topica

application, transdernmal patches, and rectal

wosweyskr4at i on are al so contenpl ated herei n. [ RER6E2004/006656

For exanpl e, pharnaceutical dosage forns for rectal

adm nistration are rectal suppositories, capsules and

tablets for system c effect. tal suppositories are

used herein nmean solid bodies for insertion into the

rectumthat nelt or soften at body tenperature

érgtireys iOtgeramamples obslewpblaaseaiclivayivehicley arrbiodegradable hydrogel

therap utical ly agtive ing i,ents. Pharmaceutjcally
Eﬁ&ﬁe HETINY i“ﬁ zéﬁ ‘5?35‘ G pobyatet a?mg&?ﬁfﬁgﬁ ¥ daieds No.

e t [
ggwa@» S ‘é%@%?ﬁ%*e‘ RO ARl DB, 36 DReb O U. 5
Pathetdes0 ﬁﬁ’?B\J]W] and)b Y6&62Th- hleayperof rakdspherss suitable for
(poI xyetEerne glycoh% an pro riate n1xtures of

FRf3BSU atmg_t %{ﬁaeulnplagpry% 1 mé$ txpg 8- ke gpbdermal tissue) is
ﬁsn a'iL tabmsmefosf)ﬂ&eyag HQYALEARES. F]&@ﬁbrbﬁnég-azesina@g@m? .94,

I'Se the nel ol nt of suppositories incl
61997 jreloarteixampld, a/\@ogoem@?f@mnman@(n'dmmmg 41 effe@be anbdiit of

ASEE SRR P B s Yoo i

L) &hém?ﬁ)ﬁéﬂ foe Gir%usﬁidmb trehtvaridusbiditiods liiclddié ) but not limited
0428 | ets _and capsul es for rectal adni ni stration

@omﬁmfa@uawswﬂﬁr@amt ebspinal gerdrinjgeest i cal | y
accept abl e substance and by the same nethods as for

f@tfﬂ Pﬁ%ﬁnﬂﬁéblfogﬁ lev@{s%ld? ge maﬂ‘ltﬁlé Ve on 63591]11fus10n of the active

Ions suitab or trans ernma mni strati
agent he amﬂ&aﬂi edplasmalleyels elt shoyddibe hexsd Eh}iaﬂieatteﬂdmg phy31c1an

in te contact. wit.h the epider t he
PEBTH o 0 N By GBI NGO Be! e (o lower dosage due
@(atcﬁhﬁ@ &Lbdnahla\rro@@ Mivar 6t KidiRyaybfuntichMpeHvélsedy tRdattending
gtlona 'y buf f er ed aqueous solution of, for exanp
(9

l'e
ysiign wopldylsadmenniaowatq ad WhanHo adiustyesiment tq hlgh@rdﬁv%lf the
A1 on%:é) s Hot ?&e‘qﬁeﬂ? @U@L&gg?om@&dé 2 er mal

nls I on can I'Tvered |ontophoresis
(see e.g., Pharmaceutical Research 3 (6) 318 (1986))
d0dB3] ylihec;ﬁdayy adder tokisity of the@HAeﬂECdbpqlmmlnﬂy aitd61f igrisbiibitor (s),

| f

AR . it i, s UL S G OB RSl g B, oo
Ryin 66 Aises¥ed B tHeah&BE® kritRANE ﬂmd{ @ke, @) iy &rzx 61C Riefl RS

(see e.g., in U S Patent Nos. 536, 809; 98, 12

Inestgainal Bewg Prugsihy: 5§38(4$977)70 '3, 916, 899 ' 4,008, 719;
4,687, 610: 4,769, 027: 5,059,595 5,073, 543:

30%,6548 &éﬁ@é*ﬁﬁ@znuﬁaé@ﬂe 767, 5,639,476, 5,674,533

733 active conpounds or
phar maceutical ly acceptabl e derivatives can be
d043dr €be stlABEGP 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 labe] that indicates that the compound or a
suitable derivative thereof is for treating the diseases or disorders contemplated herein.

The label can optionally include the disorders for which the therapy is warranted.



carriers that protect the conpound against rapid
elimnation fromthe body, such as tine- rel ease
woreulagisons or coatings. [0431] In one enbodipganis@finoeese
t he conpositions and nethods provided herein, the

t herapeutic agent is adm ni stered locally in a slow

rel ease delivery vehicle, f orl 8xanp|e encapsul at ed

in a colloidal dispersion systemor in polymer

stabilized crystals. Useful colloidal dispersion

[9431i] eFte arnd bucfonaariadtare puivided herain osythiapackaghganseriand

Rafhe e REeripls T VEan PrfKeEaE APEEICEY coL BTN 7S BYabdkmown to those
OTRKill iRt Bee,lde, O, PRiestalosds 308087 %?zyﬁ%ﬁdﬁhm aﬁ%%z)’ﬂ

li posone or m Cros here. Li pOSOFTES ar e art
Er@mnl%srm‘ phampaceatica p@ﬂcaan@n@mm inglyde; botare ebidlasiged to, blister
| ant.ed. Sone

c when C
exa é}és\g@% mﬁ%lers Py Q%%h}t'lﬁfg]sla éﬁalg‘%ﬂ' SP’T‘E%O‘FP@Q“&(?’@ any
pilc&(gn(gsmdtenll shi;t&ble I'fat ﬂﬂeci&d fornful &k, Hl8nteld¥dGhod® of
[ ncoggyr ated herein by reference in its W 2004/078140

eAng B8 Beent.1 Oovids piraieeh formmplatensef s asmpoynds and
c%llrg)‘elsﬁlghseﬁ%%déﬁ lhEI\éﬁ{ e \é@xﬁéxﬁ ﬁ&daﬁgarp gﬁ-geig{r@%@%?tg for any disorder

rogel "~ matrices Pat ent
1de‘rhzl¢h HCY ipfactioe s 1urpﬂ1patgmseasm¢dia6r oPadnérifutdio the symptoms or
5,.714,166), and nultivesicular |iposones
'c(a&epofoan(c) Depot ech, San Diego, CA) (U S. Patent
Nos. 5,723,147 and 5, 766, 627). One type of

[043T] AN @nefiniag itheaddnthokBibns MBS ERhBiARidhE %ﬁtﬁﬁﬁéﬂﬁl'cﬁons for

agents for local injection (e.g., into subdernal

iyEgtiqugthersef 3re plsp proyided derein. drhs deitrran élsﬁheamclude a needle or
%Tég tﬁﬁ%ﬂﬁa&% P%‘i GRS forh §5E 1g_§cﬁqfﬂhg co { b?{lgdf'dr a packaged

exa a slow’rel or
domiohpad. ptraatiaisfac optiosalnnoiutedfor adidAfitaRon bf the active agent by a

SRR TR BT Ko P Bt 5o

Vdurhé Sﬁing‘é aittoAISe RN Ath&Uns of SHNASHAPRY a sBiMbleMinan hyaluronidase
limted cosnetic fornul ati ons and treat nent 1}’

mmrhec@mupm put te000[ s 2f tipewlublhglgcdpratein, insetoss0 pl

SO e Ih oGy o e SR Tr S SEp it ] BioRlastie Also provided

Isdnéinllisch ki corphiathetaiadall Viundd $yeindt B&t&hﬁ%‘aﬁ'eﬂactl\%&nt of
know how to and when to term nate, interrupt or adjust

SEHRYEY of # selable hurss hyiuignidase dpmain FI@FQOff sugl aphb tre500 Units of the

rsel t he
Nl S KRR PIALNBE, L LR SRV g i o
drog,adimadt moleade reprbteiroota mbkeic dogdiel s i f the clinical
response i s not adequate (precluding toxic side

@f‘—é@% ) 13* M(gﬁﬁ ﬁfficacy and/or toxicity of the

Ab L8d/ or its inhibitor (s), alone

) in conbination with other agents, such as
[l)hw]ahﬁnﬁgleﬁﬂahimzﬂfnﬁ(&iélsl @ am@RIMY, Suchdds¥6dents, 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 sSHASEGP 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



can be assessed by the nethods known in the art (see,
e.g., 0 & Apos; Reilly, Investigational New Drugs 15:

Wwo ddu403d0) ) - [0434] 6. Articles of manufact urm10%é&oosesc

The sHASEGP pol ypepti des or sol ubl e human

hyal ur oni dase domai ns thereof ar conpositions

contai ning any of the precediH@ agents can be packaged

as articles of nmanufacture containing packagi ng

material, a conpound or suitable derivative thereof

grogencie SHASESIhgenatihat lnould befoleretipressédor iseapressud, sfchas by
di seases or disorders cont |lated herein jthin the

FRRIGN RIS SR ProTIgte Xia hepgfosths o Plhes Baqrlunelien event

the conpound or a suitable derivative thereof is for

ﬁme{t TRgsdelR AinslasasbOprodh&anyafitodiiieaiPhadl€d acid using any
erein. The | abel can optionally include the ) )

knayomgiiod of delivgry.dpelugiag thve petdimited Ramicapinicgtionydipofection and

%@Qrz%gc?eg 304%65&3-411 %g] dao 1 e cdiPk Jogldaﬁg]celléq ﬁlcqléatsiaﬁleﬁﬁyryonic

manut act’ure provi rern contaln packagin
staimekll &l ypicallyabk agnil¢ig acid ieimtrathscefl auto wscellj saclp ackmgnbigyonic stem

(eSS iR wedty Riging e Soiliipte o MGt gl iiplant Rl he
él-agtr%ﬁyasg Qfto 2foBtel nrofter, AWM cIPis A3 fowat Yy the BXAIHH ael§a[@§enic animal.

ph ceutical packaging materials’include, but are
Generhilyrintrodudtion dflaibstesologpaaiusieictagid melecult ife 9 chromosome of the

SR St R R B DB BB PR ping i
a6l afd estiogefididnatieRMmcaAN he ReRRDuEBAEei0facid can be targeted to a
adm nistration and treatnment. A wi de array of

SRACHIA chroraesomst In spnccigppeiehddogkant apigaboeaniie preduced. Such an

RBE) G GBI pRaRo0 Mg B BieBi st kb Hidlon borween &

sHAISEGRt podlypeptide pandiinito chromosame andart enogemous KHASEGP polypeptide
0 r _cayse 437] Kits cont.aini th

B8 Bren SAtkie bz elnirnirs CHucHPLR nirdton et brigrologous

k&fuen@d BigNiafi bhEGibAOrdsRBNEOFerRY. 8n 3hé BmBE@MeAtE thihBiRbIBgous

The kit can further include a needle or syrin

rgqembanation jrapsciogaed by transdprming embryo-desived ﬁp@dﬁgﬁ gelisiveith a vector
[ : i
SO 20 Ron I PRGSANE sl Ut el Wit oA

aoologoageodbmbinaton edcurs, fullawed by linjetthe thaES ealis inkeo4 blastocyst,
exanpl e, .provided herein_is a kjt t ai ni a [
i irpelate e blzgjocy o éff?Sé%rtwéera _ e By g e opthschimeric
Anffdl g’qdn%cnmmﬁlﬁm i Rth A3 SEEPBOIYpdptiat §6te has bebh Activated
1 to 5000 Units of 'the soluble glycoprotein, inab5to

F6eel Capearhy rigienop P44 ARS8 22089 Ty chimernoammgleanrigered to

G50 B e BSERAt , B U B b
adhbeedut ¥EmADKRbCIut animals include, but are not limited to, mice, hamsters,

sheep, pigs, cattle, and other non-human mammals. For example, a knockout mouse 1s
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 SHASEGP polypeptide. Such animals include "knock-in" animals that are



SHASEGP or a sol ubl e human hyal ur oni dase donai n

thereof, such as 1 to 500 Units of the soluble
woyeopretiei n, and a therapeutic amount of a seEack2004/006656
active ingredient, such as a drug, a small nol ecul e,

a protein or a nucleic aC|d 0438] K. ANI MAL MODELS

[ 0439] Transgenic ani nal Id and animals, such as
rodents, including mce and rats, cows, chlckens,

pi gs, goats, sheep, nonkeys, including gorillas, and
gtimals inWﬂJi'UhtthSnormaé gerpriovepiiedd ben ehtant| shclpas & inutdn@lan over-

trans iC no nimals that contain heterologous
RCPRHLELoHEs 4 HHC S g o5 CCRRIEPe SRACY b <l agpdgats endogenons
gén@%ﬁﬂﬁ@feﬁla@&l BRthel gRn¥WRofTarfoNHRF ﬁ%@fe@ Nuck ygs 85 a human, Animals

pol ypepti de has been altered, repl aci ng or
@i@dé;ah;hen:gocmed by oemthomalegyius necombinatiom into ethet sitesfirya

SRt e R o Rl leeibon sion

bet ween endogenous nucl eic acid and an WD 2004/ 078140

[O@Z'Z]USﬂ&Q#bdlﬁﬁGﬁ 6f tht ¥listgxeaganeiSas fhREAmAE A& hiMéic animal can be
| d b r- exgressed Qr m s-expressed, such as by

@fé F%grg ﬁ‘c&'@F‘ Iqnapals, wgthmvswtp&ssewanﬁmre@@ea@ﬁA&EGP
SEIASptHES SN Hirh R T @Y&D Bnt aré 9&4@%&5&8 NRRE rﬁa?ns%?%j gﬁ%eg, pigs,

can be produced by introéducing t nucl el ¢ aci
eattje aridragier menhmmaoﬁnadmhalvem resultirg mbimgls chnigerviods models of

|nk%%p to n1cr0| ect aof ection and ot her
[ bﬁﬁasg%ﬁgda & ‘f o til?ﬁaée %?‘bg‘?éh%‘fer TREPTEENN Qfymigspxptepsion of a
SIeASBGP puEBe d}ﬁﬁieaﬂucﬁhrﬂiﬁﬂxﬂg lchn bShsRMaE Slitnal ITMHJ:IQ of bkn WiRases ez,

nucl ei ¢ aci is introduced into a cell, such as an
orisropn MTEr saskmpolegules fqriis) abikiy|tp e @r byevien such dmgasem disorders.

FRASELES b Rl o BEA BN | byaagpor

pﬁepdpndets;médwetﬂransgenl c anl mal . Cenerally _
i ntroduction of a heterologous nucl ei ¢ acid nol ecul e

) 0 Rl SR AL 5512 e oy s r o

RIASEIS- 1aie @bl sagpeeftheinventszi, d and endogenous nucl ei ¢
acid. The heterol ogous nucleic acid can be targeted to

ﬁH-%ﬁfCi chronosone. In sone instances, knockout
it M UTHa USES OEsBASEGP ani nal  can be
initially produced by pronoting honol ogous
ﬁloggég%g{/@been the

[Ra9NRatAlly Qocleh ﬁ"ﬁ?ﬁ]uﬁmncﬁ%ﬁe@ﬁ%ﬁ%ﬁﬁ%h?
Its chronpsome and an exogenous sHASEGP pept i

planraple peurcehefslipisahenzamg erepardsions fogover bty Mms:t Bueine and Ovine
AL B G 91 e O S DEon

b(lim&'nér ﬁl’ewbl:y drides s&ldﬁ@bﬁgmﬁonsfr@@ﬂé?)ﬂﬁﬁto .$8% Surity based upon
erformed by transform ng enbryo-derived stéﬁ:tﬁ P

WrsSPRPHIR agtivjaes bstweeacior MO0 d nitsins. nl:]@lﬁtth@hbpk 9f purity
ESAGhY R ﬁleﬁ"slﬁﬁgﬁgrﬂi’)%é’ &%B,’ 198/ e HRRE as BHE t1~\'n}11tﬂlﬁ£gemc 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

OCcCur.

[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



honol ogous reconbi nati on occurs, followed by injecting

the ES cells into a blastocyst, and inplanting the
\b?%gﬁﬁgﬁh into a foster nother, followed by t]k@r/{g)gzmmo“,(,
of the chinmeric animl (" knockout ani mal’ ') in which a
SHASEGP pol ypepti de gene has been inactivated (see
Capecchi, Science 244: 1288-1Pig2 (1989)). The chineric
animal can be bred to produce honbzygous knockout

ani mal s, which can then be used to produce additiona

wﬁ@é&wtwﬂn hriBathesia KNEE1HAIMar, 3BtiréBlliSar iaAE kiHiBenddty bla¢le for
not limted to, mce, hansters, sheep plgs cattl e,

apmh@wremgil@#meﬁﬁéhreﬁdﬂﬁﬁpger msfea@ekiawpgi@a camRligativBy eceur.in its
d

IBUEE b ASHEMA CTUA SEMLLLIR, 000N 500 PP Yo

Eydihxbhtdamd also uee(b:lsemsmtldoteto bcalR&iosE oo pmmﬂodeinjectlon of

Such kn ckout ani mal.s c se S0

SeRe o DRt sy Viplg Rkialar (s Bof U Trer detfeusen Chita

ws §9e3084)| iHoVineltestds'HBATurdHidRE RVAY ushf %&hé&@ﬁﬁémoaf ganglion
di sorders. [04411 O her types of transgenic ani mals

aysto(Paaketiab HHoud Swg, 19995 Apudd2n@):1218<H )+ Haalugonedase can also be used

?%Xﬁgﬁigf? %uq)e HASEEDP %gﬁ t | de@@)@ﬁ(:h aﬂyiga(berger EJY gm Geriatr

B6d 1 46420184 3005696-208). | HyxmiroBidase Has Wso®Rert fidlizZea tdBduce intraocular

gene is replaced by a variant, such as_a nmutant, an

pressure inythe gyescef elaicama prticotsand cRIFat DRIANISIREAING Visgprlastics
dogenous gene can be
?@p agéghbag?ﬂgﬂ%gﬁgh ronw%ﬁggﬂer speci es, such as

froma human. Aninals also can be produced by non-
@t chalesorbactenidiyndrived hjlaitmn'mlhm hage sles beéen 1®ed as a "spreading

RGBT BE oGS B Pty of Bmors o

fchérﬁbthelﬁgﬁftftb (SUhullérad SDEIYIC, Bot. rmher AsSdtl UBfidet Re§i30HI73, abstract
can be Eroduce additional animals with

850el03dx bireka é'RJP]@ 99, ShamprieSdd 9% iIQeoramatiogshepetheragy avith
%g&ﬂil{cﬁﬁda@ S effe@ﬁJ/éJﬂqhe OmBlor gqggéﬁg'gftc%efsqnﬂﬂbn%g urinary bladder

ers, sheep s, caftle an t'her non
mamm(ﬂom‘léln al. r]@ﬁﬂj 1 Sng encoial2&3ekB0Hesquemass eabldmakcnaha (Kohno

SO Sl b B e onil < hoERn S8R o o Paleblobiner t ol 1992, .

ROIn¥ &afdsi Ofcol SHIBNSAEIR | atd GadtrodRedtmBrcanerd DiHBRthak B €£41S 1988,
of such di seases e. %ﬂ , to screen for or test
yaly

ritisanges Res. ¢y 321hV6) rgnidasetis efective apthe\selettherapgutic agent in the

qli‘e%%%sn? g{ ramd(lza%gerggﬁ omas% hl!’bof pﬁlﬂ%ﬁ@:é @pé@éﬁéoﬁ%{&@é%ﬁ'ﬁG 1

nmouse W ress m S- éx
pbliftedtApie?,i 1989 adutsisration 44 B)ahlivaidasd Alsondgces xéspphsiteness of
are included for illustrative purposes only and are

sevioyshy ehemaherapy-iepistant tHworsQf the pancreds starasht gaden, 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



[0444] L. THERAPEUTI C USES OF sHASEGP [ 0445] Naturally
occurring hyal uroni dase enzynes from sl aught er houses
wovendmeenot he principle source of clinical enymEs2004006656
preparations for over forty years. Bovine and. Ovine
testicles are the principle source of this material.

These clinical enzyne preparatlBons however are very
crude, sold in preparations ranging fromO0.5-5%purity
based upon known specific activities between

201980 FoS@edingd of the 1 7t usiualdeétingagtkheoAmpHédnt Society of Clinical

ombi ned with thei ) ht erhouse origin, |eave them
éggg@@h %%ﬁﬁﬁﬂeﬁ#g’i%ﬁﬁg ctah@1lds potential source
of Jacob Creutzfeld di sease and ot her bovi ne and ovi ne

ﬁamog@@ﬁ the VWRIIThAE defivéERAlirBRidade adPMiePBeRid f)gxfgg?rly in

yal uroni dase preparations are known to occur.
chgmotherany 1p genjendtign Withdhenyemtbnhlciemotherapastecshave abeen

in.t reat te Qf di seases,a iated, wi.t
ARl b SRPRR Sl SRR TSR TRRPP il e
meparplivisiof hogindaldadd afiimat Rdigh!. ThBRIARISsIE hEePOE Biffient, cost-

F r_exangﬁé, bovi ne hyal uroni dase can be WO N
#yorshegs piompling Byiyonislgsreto pravide epmmgrsially ¢igmifiant quantities

ﬁftﬁéw&%imh@gﬁ%dt Rk adaflsl QR B, SUD- Tenon' s

bl ocks “for ophthal mc surgic pr o ures. Moreover
i ncreased surgical conplications occur-in its absence
(OdpeMHydmosic agid is an Ezseritad comPerant of thSexmpacell@igOmSaix, Hyaluronic

26 9)a 1245: 9. ) . Bovine al uroni dase is al so used

14 DippEdnd s Rl DR s SpSstici of e
ViR 6w dfake &fe. IMRAREDVE tiSsu Stha WatS of Hdtai@sh kkétiRed with hyaluronic
al kal oids (Few, B.J, (1987) Aner. J. AMatern. Child
3gid greatps spages batyeengises dhypbereatingapanyirorment sendusivel to gell

£ ifer a a . e Sihbi i ! me;
L R e U O S
Mpadiated mithash mptitityaihclodipg rapsé develepriieat,irkgenatation, repair,

SIS BRE Sl Pl 5l ARSI S

toyrfrigensisdToeleNED 1 aC DBl Sk ttickil. M&fix | Bay @d) Pfenum Press, New
i ntraocul ar _pressure in the eyes of glaucona patients

AREK d 3841 386 Bertand st al., 1 8%iln4 hCaprerdBel-aisknudson etal$1993,

7.14 S 11, ) 447]
g L e .
fpppessiverds §8zdlo'es pir, d 860, ancerdRest 20:6@0-60v) dakenchhet al., 1976, Cancer

ctiyi >henot her a i¢cs and/or the accessibility
B el 305 Bt Hondheufcied Rescih For Lot al
1991, Proc. Amer. Assoc. Cancer Res. 32:173, abstract
as1[LBSfbwikz SYikial cBid idfury, glifParsRAdPidBEdR b Astcbes and contain
Conbi nati on chenot herapy with hyal uronidase is o
elondeaitin @ilfafe praisoglyenns ePRCoF (SRusmlat ycrytiabmiwisrte inhibition of
b)g)%l éllg\kfﬁxg(Llé{'ianﬂ%Qk}io%%eert 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



cancer (Horn et al., 1985, J. Surg. Oncol.

28: 304-307), squanous cell carcinoma (Kohn et al.

wWé 200d076saCer Res. Oncol . 120: 293-297), Dbreastp@aide64/006656
(Beckenl ehner et al., 1992, J. Cancer Res. Oncol.
118:591-596), and gastrointestinal cancer (Scheithauer

et al., 1988, Anticancer Redl48:391-396).

Hyal uroni dase is effective as the sole therapeutic

agent in the -treatnment of brain cancer (gliomas)

ah @B, i1 5916 G and BidmBet 1993V §BisG2Apbortedbipthe Findthe that
Apr. 7, 1988 Adm ni stratign of hyal uroni dase al so
aidpuinisteationes }b@‘ﬁgliliil @h@y];or@paseﬂp &act BIPSRGfe axon regeneration when

§hemat%%§ gc%ﬁgsfa@?éogey &o@{ys If?g %@%{_ﬁgﬁﬁ‘ents determmed that
rééeneraiéﬂl@sT Reshs eSiablishied 'ﬁmeabnal tofmiechbns Bamdbary, et al&IOOZ) In

1986, Proc. . Amer. .AssQ 27:39

Orion 0 hclispot b ATESnGRE GO SIS Alsh AHEHBYvithggll dbesion
n%leéﬂ&rbrméﬁ}olﬁrogﬁﬁc‘%ﬁ&% t6 f¥Mbhce RRuARAUMLHH (Roberts et al., 1988;
reacti ons In addition to its indirect

Ranislabtirané Y agfagedtis] 993 aMilee etidr, i1984). mombmnM@emhb@

i rect antlc rC|n n|c ef fect das .
KyiGehideh s B bRt iR arete B R GSRE S5 fog atipysgar and to
PYBRYRS ax8h rédenerafiPfbllowig injhry Cancer 51 657 660) and
inhibits tunor formation upon exposure to car0|nogens

Pawl owski et al 1979, Int . _Cancer 23;105-1
[ wrmrmmwf Mﬁlﬁ@?sqweﬁ@rm@%@t&y é%ﬁ%csﬁ(is Hathe glial scar

‘k %ano oc:| e &%}? a&é I ni ca%ga@%qggjﬁgm O%HI@EGP by

i ngton,
iRtrtheca? delivkoy wa]ﬂ)bé regairedio. redid sy the[(SUY} iIGhespart fieother cases,

val ue of cattl rived hyal ur nldas

SR GEle 1o Of SEACEC Rl SR O Tersd g T ation may be

ﬁr@f&n‘éﬂc tAllRati 1, saMtM RGN geﬁa %ﬁ?@%@t@mﬁm&ﬁng §HASEGP may
chenntherapeutlc in and of sel there is a need

bmeffftfélw tae¢rdpanesy cleampnee & CSROT %/ pure preparations of

hyal ur oni dase of human origin. There is also a need

LOQFM §1f1A§ 6B cafi ARb be B\ QTS fol e TRAMRLS oPherTRIEAMkks in a process

ron| ase to provide commercially significant
lqmmm ad ¢hemonodledlss.Tlopdwitinbhe ABCs amhenzynmaﬁﬂawmg similar substrates

ad t hese obl . 4501, al uronic,a is .an .
ESLASEGP cen MBRENE Tk O RRPY PFape bt fyibar iRl (Sasad
Eal 90@11 if$hika¥d & al. 51999y Mhdrd afciBres @/pes 6f Hi¥E idjluS UL pedtruded disk

mantal s 'and is the main constituent” of the vitreous

ofonelthatdy/imtact butdwigieg tin ee extruded disk; the filgeusrwigpper has tom and the
ration [ e
SR B3R BRI B BETRC pementof e
P iehd Girdk@ntl6ose €lom thﬁfmk’m&ﬁs ﬁéﬁﬂmph@i;juﬁa& kcaal 0@hemonucleolysis is
al uronic acid plays a &érole i n biol og

..
8 eotBieeRPromlsd and FERder Chske AT noksh %eﬂwtqr?fﬁq? 158 injpgies. In the
gﬁ;gﬂrgggagér’]szg i ﬂ#gr ygﬁgﬁgﬁw@ﬁ%\kg'&nl&;ﬁp@éé in the lumbar (lower) spine. In

al deveél opnent, woun
(ziiog bmgxtrlesnglhagslsebem usedishiccessfully to treat cervical (upper spine) hernias.

Chemonucleolysis s thus a conservative alterative 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 intermalize circulating glycoproteins with specific



tunongenesi s (Toole, 1991, Cell Biol. Extracell.

Matri x, Hay (ed), Plenum Press, New York, 1384-1386;
vBecenamdset al ., 1992, Int. J. Cancer 52:1-6; pmrussmi 006656
et al., 1993, FASEB J. 7:1233-1241). |In addition,

hyal uronic acid |l evels correlate with tunor

aggressi veness (Qzello et al 1151960, Cancer Res.

20: 600- 604; Takeuchi et al., 1976, Cancer Res.
36:2133-2139; Kimata et al., 1983, Cancer Res.

cAihiohpdrdted Fiepptocled have ecdptarsvom thegpurfates eloat dedogjnlze yhgosaccharide

lial .scars are produced by a es and cont
Bwgh rithitemhnal ¢ natdd OB v@iﬁag‘% Flatiyeye mlwgﬁphde)

Gal %s‘x{ﬁie§|m£& fb Eéh &yﬂﬁ‘mﬂ fé@éﬂ%& 'fmeﬁlflmaIQWQﬁ‘ oﬂGR:‘NA'!: residues, and
(Levi ne, et al 1997). For exanple

hstpatpngeSf aéldéymgmmtqs @mmceptmiﬁ@sewwdlfumsg residagsl No sialic acid-

SIPE‘%}S? i‘etgﬁg g%g}aalge B?&%ﬁll foun adn gSI A &ﬁé gﬁg‘%ﬁé\g{s&) & ¥ ngf:nt on the spatial
ak%88emeh? 9P the BIBSakclivmidedas h génerzill 9‘919) the lofeattdl @ietrhﬂ[bei Bfexposed .

expressi on of PG i ncreases follow ng injury CNS
sugpRegduesrecenized by ¢ell pyfarecceptor)in the livgg ;;u)d 1eflg,z]g-zpdothehal

ST, 58 SRS gy AL 5k Bl mERPor

apssree s sinhoadig-spetifi GRG)ptasdrwertiabhigdsStubiariéds vath all branches
04/ / / d

P or SR S SE 3 YA oot Qe 8jeaape & (g protein o

WhiRR el ask fachdie finding that adninistration of
bacterial chondroitinase in fact pronote axon

regenerati on when admnistered intrathecally

[04p&oTher presenesandgyshyre phibs glisesacehapde Fhain(s sonieglyeorroisia can also

[ .i f
48R} i FAGTRDAIFHerplop A0 ABHAR o S FLoliflSh b Mar specific
tebeptors dh rh&cxt andrrhhénld—en@ptlﬁlﬁb@:lls R&ASR@E ofthel catbelhyaipate from a
i.nter ct dhesi o nol ecul es o neurotrosp
B e BT oS SRy flep BEress 5 Siceptivility
@l prote(g-lggng degritt®idh %E}tdbstéﬁiﬂzﬂglfm%ﬁ'ﬁét polP8ptideMoldiyg fitern and/or

Reconbi nant mamal i an  Hyal ur oni dases are
mmu&kmgémr:aswensem@r sites.tHee similar pasensnthe lycepdation;statysiad a

g@flr eration follow ng
r(ﬂk%ha% f( %,@J%}R g&%ﬁgﬁfé&%ﬁpreqw red to
sufficiently degrade CSPG s in the glial scar wll

[0et5Y]. sHASEGRecadzased maembedthactmmhstcem éumundling@n BfYDfkior to

R S<BIAoR APE AL Wi el re(hiné on B pigipigplasmmic
%ﬁﬁ%ﬂjectﬁ}ﬂs(i@;‘;]!)‘ efiyht@adse &n &%@&ﬁ% ﬂawe@téa Rotiss Kkwéen 10-

| ow rel ease formulation may be preferred

leé/m a0 butirgd sakichelutions.r Qeqytns st seperated:frasm sisyrelpased enmulus cells
ﬁv&%ﬁ' | as ra% S@S@QP% thlk%%glﬂevgx% Iw\flighets Qift ha C%ckmg hyaluronidase.

The eggs can then be processed for cryopreservation or IVF techniques.

[0458] sHASEGPs are also useful for the more effective penetration of chemotherapeutic
agents into solid tumors. sSHASEGPs can be injécted 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



[ 0454] sSHASEGPs can also be utilized for the treatnent

of herniated disks in a process known as

woemmingiseol ysis. Chondroitinase ABC, and enzywer/us2004/006656
cleaving simlar substrates as sSHASEGP can induce the
reduction of intradiscal pressure in the |unbar spine.
(Sasaki- et al., 2001, Ishikdl et al., 1999). There

are three types of disk injuries. A protruded disk is

one that is intact but bulging. In an extruded di sk,
drherdsisbnoeiSt Groppeail Cancer 18ttn1998 e hE 13N1)185544)0gi8 ASEGPs are
out, but is still connected to the disk. In a ..

alsecpse Bl &y enappesdeliveryral bitlegies fich pheionggionpl antiagiespcytokines and
r .

R PIPE kSt By SRS Mgt e

iaxdlvediwith thestagabobsih ofi glycomanseegipanesust thtt ddcalingduaccesulation can

In the  United States, chenonucl eol ysis is .appraoved

Y FpineQRBSS AL S AMS R ST EeacHiRe i Tpr mass.

countries, it has also been used successfully to treat

r[aasy]i SIPASKEGP AT alsPb&8JedN6 iftkéaSe the CHEMDAIMYDf @ahySitiat hfe resistant to
hus a conservative alternative to disk surgery when

¢anvestiqpekshematiceapyoln enecythodinait, sh/eXEGR i adfronistsed-tp @ patient
[eci Se C it f, J

By § Bt FRQRlale SAPL E E 1 lalt B o SRCROIU B

Sigfubion lat Fuad itieemmst Hiee(eqe|tb ndrénsé bieculatioarof abamethérapeitio-factors

endot hel jal system cap bind and internalijze ) )

@ & cloifagilitaty cylaBaR BRATRONGEIIRUGRTRS chFRONsps DR ag9ms ipand

Loihd R 0460865 Phibit &ﬁ?&%ﬁ anﬁf#t)a(e.egs.; by 18R HepeMbEch) RAYEr to

r ecept ors on thelr surfaces that™ r ecogni ze

loiweg dseaomoncdlifs) threktmildief agioptosisdi.en brang the eqr cgll(s) toea state of

out.ernost  end(s).of .gl ycans lative to.the )

BT e raders el R gkl g fption of

Elﬁiﬁﬁﬁhﬁﬁﬁeuﬁe Eigédrﬁlr on diﬁér alybis ﬂiﬁt mhg Rilitae seldl d?ﬁh, Iﬂﬁﬁrablyd
epat ocytes .an ynphocyt e ave receptors r exposed .

prréoeaialydaciiiate pri aamsticell death of %fﬁl@ev F?C&hﬁeﬁ@mf%rapwm

Qgéﬁ?shﬁ?se.ﬁgd B&u@qs nfOBNRY Shconflab A1 BBIc RIRE Winthe foR Y I8latin) as
on the spatia arrangenent of the oli

gosaccharides,
asllas genenlyl occwting (¢ petuma acenosis fastordRp ghatdhcibjapombibition of

B s ST B PRI 5 B SERBARL b i o
capusdiy @ gl ycoprotein will be cleared fromthe serum

Because of the absence of sialic acid-specific
receptors, however, oligosaccharides with all branches,

h
10468 Qftreriiculss int@gﬁé@@l’e uspk q{-].%$%('|3§’ dorthe @eqmlpqlt of petastatic and
B S SRR BB AR, o i
blyb g h activitg relatveto sipnean@rgisyoaprabtcelln sHASE R en be used as
AN O S W N T RTERT .
i &t bpéﬂy%f?nﬂﬁﬁ@%f Icathcefe phrficul Ry BN ativeunidde For example,

car bohydrate from a _
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
aséociated 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.



gl ycoprotein will usually decrease its solubility, and

it my also increase its susceptibility to

woab@al7gtspc degradati on by destabilizing the G@BH4/006656
pol ypepti de folding pattern and/or unmasking

prot ease-sensitive sites. For, simlar reasons, the

gl ycosyl ation status of a prld?ei n can affect its
recognition by the inmune system [0457] sHASEGPs can

be used to renove the cumulus cells surroundi ng an egg
SHASEGP a5 preferable fos thevesaiment afichabghnacies asshtibted with deficient HA

ferti.lizati,on techniques such.an intracytopl.asmc
bl B B8PPSOt PNt Ce Ty i S tipR SO GogdHOD, Hpegu
harvest ed oocytes between 10- 200U m in buffered salt

a6 1}t THy ¥pecifid Aydags appropSap foratifthibtf2idh hebé Ra8Ap 88ermined by
cunmul us cells . through aspirati on and washed t hrough
%mpxample,

sl oEdinggy s dn (et rearding tadhg fagtorsydisqusssdiabiee(see,
. .tk .. .VF
1tqec %f%ﬁ%im%oﬁf?g%‘fm%g ggt(}a] CE%%{’SI (;% 3): §'§ %‘?&4‘]‘2“? ﬁ?etrweéhmates for

apprapriafd dosiges én panatsmady enexafapalbeddiohedagatihitions ag@Blsrel of

%%aﬁ%%%ﬁ BWFF(& H{? ;\Elggsq{@&rc 4 dgga@lggj?égctgﬁg in animal studies. For
&:Bhdpd) 90206 TRU RyaistoAiiasd 9 etredive a0 &ng Ehg*}glhér fo9d in a scid

reach tunors. The anticancer agent can
wReseoGinendipe infonation, tha cotesgynding pespgésde thecavergg &0 d&g human

her ect ar j 8 , ditionally . sHASEGP. s
YR S Aous 15606002200 S8 R etk i Besk e aotgor °
$IDASEGP atimiindisie iz @biiin paticRf 18 \semdalyindhermbebr ATRON 4

tunpors that have acquired nulticultural W 2001/ 078140
Q0. 0p EBY of gBBRptic Rl Visy, pepferally betrrren algput G090 RY ta2,500,000

0C flor uferaéb?@e Eth aboyt ) \76020))/'1"%€§%?‘,§?)0 oéd"fﬁ%eﬁﬁmga@? between

al sO use ennance de dgl cS suc

alnb 21 Lo TR ané 6 2108 900 TR kithetboutrit2 5,000 TRU dipuggenting average

tunors.that accunul ate glycosani nogl ycans. Many tunors
Bi&Pete &8ﬁ§'3 i nvolved with the catabolism of
gl ycosam nogl ycans such that |ocalized accumul ation

[062] Joraneenibodinicnt @bl ASEGR isdg@nilsted ith 0.18 M BalH8&olution
syst.em fhggbbgachi ng the tunpr nass. 04591 SHASEGP =
EOpPINg § Al acgngenErpaonef abput WO TRY/eq The formation is
{eRnj e, | - i
U8B ORISR 40 RO R0 e GACOPROBEARL ety
theenpneaformpnlstiomsey alsatbe dnjpitedsubcita@audly de tldet therhyalironidase to

ampunt effective to j{ncrease, diffusion ar d the

Pt otpd e gt sife, b rsfested ernbpigeat FHASHO 1s imjected
pEranRbidy apRitd the thiaet Mass. InfMother pleRrfed Clbblidiedt, sHASEGP is
circul at1on and/ or concentrati ons of chenotherapeutic

fqymylated; a3 adipgsonag andrig dekivered hybinjestionsyither inwalsenouslyran at or near
L P TR DPTL BB g o
bf sSHASEGE irttraveriously| redudty i sSHASBGRGethe fumarsiiek Moreovir, Super
g{jﬁl?attq%es&'g@ﬁ(glﬁ Psggéfsera%pyefotr gggﬁte%? Lcllrgliizstrgggr? instllilgtctgg Eelmtm)ilngl sialic
acids on SHASEGP 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.



chenot herapeuti c agents or other agents that nmay
facilitate cell death, preferably preferentially
Wwashbdd7adg programmed cell death of cells in anehddnesnncess
Chenot herapeutic agents as used herein is neant to
enconpass all nol ecul es, synthetic (e.g., cisplatin)
as well as naturally occurring (e.g., tunor necrosis
factor IF)), that facilitate inhibition of tunor cel
growt h, and preferably facilillte, nore preferably
preferentially facilitate tunor cell death. [04601 O
He68] EACRLITATION: OF GENENHERAPYH sHASEGP for the
treatnent of metastatic and non-netastatic cancers,

D S e B S S A PS5 o
BffiRa&RRGRd DLSIHON @]?@Jsimﬁﬁ%ﬁyﬁms%hﬁ%@a the ?raﬁ’ﬁe%%%ﬂésl%n of DNA

a chenot herapeutic agent (alone or in combination wt
aadheral ypetppstinermpaiaelldyesi The evels sudpenmane!lubdr naatyix ofatexial can

A f ar r e
KLY R ARARhSBE e el 1, KERSE ARG P L Ao
D&ﬁ;@l@@) V52583 3) denianstrated aiva hiroiil@ase 8 Hen combtiied QB coffigenase
of the breast, ovaries, head and neck,

BRI% fEiR Ganeistion of BN el b Parnalepoesae tetadend
2dsolt¥ial Wrﬁmsmearﬂé’namettg h?alﬂr%flﬁg&' &k Rerte &g‘ggﬁ ?\)re et al,

gene (e.g., a LuCa-1 gene’t oes not provi
@iﬂwéHET@WXbAuaaéuhdﬂE%ﬂ@}Mse | evel s or encodes a
defective hpHAse that does not provide for an adequate

uronl ase activit ot her def ect
R T TR RN A A e M —
ﬂﬁ%éﬂ&ﬁihﬂﬁ) SME@Z Olltredd AR65Rnot daifansEMNSFFudién of substances
preferable for the treatnment of malignancies

g&@é@& Fap 8Bowi20R-X08pmdp dinmetss.  Heweyss ismalermoleculdowich as
RtovirBay! 'Jd%n@ﬁl’ds% Qﬂeﬂ?)a%sgd St OPyihRBs S DR]AA Dé}(%)éeg Dre'a@nenable to

occur. |[0461] The speci osage appropriatée
Qﬂﬁﬁﬁﬁ&hﬂ%@&@@ddﬁmmme readily determ ned by one of

ordinary skill in the art according to the factors

f.or exa Lson's - :
s PeaR 00 ' R e e Wt i
mjﬂhcitlcmmndtsb&ae sithivei 2x8gd dsue dexaRpled e dAEAAREud dAn be a
humans nmay be extrapol ated from determ nations of the

FRRFeTous fissug i the xiEgs iy FQI&?b@fOf §¢m@eplwavm within the tamor.
08 il SRS FAERRL Yl BB Bl Sy Rt wnera

tiesig spevific premotarp Asl| tbemrusas wphcity thexmegpressidsn/efi s HABEGP with

mfornat,\ﬁ]gﬂf @ﬁﬁ ﬁprresgogg dosa es in the average
ACRIGAT BersBYrgR © fb’&di”"zso 000- 1, 200, 000

TRU hyaluronldase The ampunt of SHASEGP adni ni stered

[®163] AltematiPel R ucicte AN S iaterest il 4 {18ASBOYEATbehsdRU
to 5,000,000 TRU of enzymatic activity, preferably

g&q@gwu@ywtcogsegwm o o Bpgagpeed 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



TRU, nore preferably between about 100,000 TRU to
1,500,000 TRU, normally between about 250,000 TRU and
WOZOBH/UBBWTRU, with about 725,000 TRU repr eserRGMES2004/006656
average prescribed doses. [0462] In one enbodi ment, a
SHASEGP is fornmulated in a O. # M sal i ne sol ution

contai ni ng sHASEGP at a concé rati on of about 150, 000
TRU cc. The fornmulation is then injected

i ntravenously at 15,000 TRU kg _body wei ght of the
adgrinigationgf ﬁf@rtwgtqoméments %’ebeéhﬁ?ﬁét Aswmnatt? 8pe paficularly

;ﬁ&t@ e&) @m n%gﬁteﬂle% goaldﬁ{lﬂl dt%{}ﬁ%lefo%%htel?ﬁclelc acrd with the

yal ur oni se to perfuse aroun e tunor
rputefof ndmthistrat onl o e two solABEERts Beferabbdiedtf similar. The tlme interval

Ptear R Mol BRI ek e Ur doTneg e, ledigerspn. It s possvl

th 'ré&%ﬂ%d%dntbﬁraﬂ@ﬂ k816 GniRYo V@heﬁvhmge%h&lb%ﬁf from 30 min to 48 h,
i ntravenously or at or near the site of cancerous

roeferablyneisfoom &tt@a4 wiand, verypreéesably rofifiom Ltcdabl (hpHAse)
‘gene. Injection of sHASEGP intravenously results in

it d
ORI ok 6y LRt ol ESOIEEy PR ol
donédinddheithi ellemrﬂmbre sicddute(s)achictsistre mtASEIId lﬂfpeMﬁfthe tldeic acid
enzyne fro circul ation by

Q‘Jélﬂg%g?%gho g H’Q gehles g%lteew @Hﬁb‘ybﬁcgéﬁ‘ée %rrogeaaw effect on the
ﬁic?&@ﬁé?&i (tbleRb A witiPrag2fd to AeAaddtfdl in 'ﬂi%vdenﬁ \nﬂp&il B its

hyal uroni"dases reveal that Substanti al
Penetratin q; its ghpresremokithebost sell éfumghmepqmdeynhclear localization signal,

%2&\:3)4/ 0781 CT/pfl%% 94/$E665$9?%é§%? egépi% %%glghlé-r TI

REbgniL% ¥ LB BirEdc8 HrotéinVetyy, o @lschtblong meetﬁa@ﬁanmﬁte&e

efficacy found in vitro. dycosam nogl ycans can hi nder
CREIPPHIPRFSTY L FEPIH eIy JihG FOBPIAaRER ProdEctFpR also be cprbined with

such extracel | ul ar
i%hﬁtgﬁ%ctlgﬁega}%fgﬁﬁn (ﬁnd%#lgléﬁ!e' process consi derably.

Dubensky et al., (Proc Nat] Acad Sci U S A 1984 Dec;
M@?BTW@Z@I@BI)DD deodyatacc totbg mh«;mllou rcam belprspanstl axvith a view to

th coIIa enase Lol d faci '
R Rttt SR PR 87 gl S Bliim appeaaptes which
tnhﬁﬁn paitieudar b@Sﬁ@mloﬁécBﬂe Ve idfragastriz] Sbc@amddab)ifridArdiac,
al uroni dase .nedi at ed gene_  therapy Favre et al

HENORHJRITAPOD9DERl RN ViEk INTabor, irapsmopgryhiniranasal and
AL EEHAGAuRC bRA VRGN TheinRm RGP Rk R olifhidiffaci
extracel | ular nat rel ar egrg%ené‘g h It:'ec‘Gl;ﬂl H Seoncan
boeféectaidbyrotans ob amctecltrhqaleobffthmm (m;ccifons onfad togute; @erosol, instillation,

reater .t han about (p aneter. T?meveﬁ, .

1 35 sinele gc&sﬁ OLas & %Sﬁ t 1s repeate once or several times aftér 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 in a
buffer which is suitable for pharmaceutical use and which can be hypertonic, hypotonic or
isotomnic. 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-HCl (10 mM Tris-HCI, pH 7.5 to 8, 1 mM EDTA; 10 mM Tris-HCl, pH



retroviruses, adenoviruses, adeno-associ ated viruses

and DNA conpl exes are anenable to sHASEGP nedi at ed

v éggrene [ 0466] Alternatively, viruses can [RETAIIIRE/006656
with the sHASEGP gene to facilitate their replication
and spread within a target ti,gsue for ‘exanple. The

target tissue can be a cancé?gus ti ssue whereby the
virus is capabl'e of selective replication within the
tunmor. The virus can also be a non-lytic virus

7vﬂ1®r83|1rrnwlb;4g€|l subs?)sephesphate byffer(Sirehsathosphatedid suly2 O buffer), a
fi li cat
bt el siet Sy PERERh oo STyl o PR U

facilitate the spread of the virus in vivo. [0467]
[64703 HNEPODERMOLRYISES | ei ¢ acid of interest and a
SHASEGP, can be used sinmultaneously or consecutively

r as to b ered over t aneousl
(B apetisin R Bty f Tt s UepHL ol gy
h??l?eﬁf&'h't@dhn fRPRGRANM for AMIPO MbacPstel %/Qleﬁﬁl'rﬂi’e@ adult patients, especially
osition prior to being adm nisfered, -or can be
thel ﬂldnrlys t'EIeemIcth@d islvensidered saferand does met pese lany sgriouh gorhplications.
”13-5%218% | geéqt §dvelx% a%SfPelc{SJl%tanz’ﬂ(P su Ecaglﬁe%%gc néerrrsx’z} &lﬁt éan @&eated by local

thadse ste@icodiuietics hApprmammy 30f cahnlte givaitih aatuhaﬁr period at two
product according to the invention_is adm njstered

separgte sites. ngprpylomu@fu;;lgn s the chest, pbdomenyipighy)and upper arms. The
f&'{%ﬁ §{)ﬁlﬁ&lll 2o #ﬂhlcsjal e bﬁI &ﬂgxesrogﬂloﬁy Shctl ésr@alpﬁodnﬁl saline, glucose

tent and whi c stops and restarts at
wnh edlirel 8 Syleraeht gose,rcarmj,sometusdaie Potgsihmrchlarideican be added to the

%8 rxgvﬁgfﬂrtefetpg% %tgg d&si@tn )&ﬂo hv%rtaﬁl throygh sypilar routes.

irfifah WA ASEEPANE '%E%d@éﬂo Qﬁhﬁictemr@wsorpﬁeﬂ @hdlingbatethe Beerall rate
particularly preferred enbodi ment, the sHASEGP is
efcdnvinistraticsy Hhernay A SRGR spiefeecalle for rappated Hypodepmeglpsis over

u%%p h%hsc‘ ! ('ie?”e@%nﬂrmets I?x? tHal'R n%PTﬁpe? &)rgesmﬁﬁtﬁ{] géxﬁp laé’ the bovine

I nterva
ermyﬁﬁ:tls hﬂ@wm ® lﬂzotIt may be adrhinisieled arhduee jefamilydndiybdrher a nurse;

illed pe 0SSi rrecomrend an
%‘ﬁtt%“rh&%ﬂ“eégo‘ﬁﬁié H‘ﬁ’i‘lp‘? flﬁmﬂypgm%i?ﬂ‘ ageously of
from30 minto 48 h, preferably of froml to 24 h

ﬂﬂﬂ’Z Yt?ﬁrﬁbtﬂﬁt%ﬁeﬁa@l@ht\é; hypodérvelybistsReSinbludé ¢ @BlHorhéh, upper chest,
addi tion, the ‘conbi nation product according to the

abansithe bieagiaevenns witdyeostal Gpasieriad) thei scaputiaresr Imprdaidden patients,
IRlEELH S8 hee Yol B SHRL SRS dlcd BLOY P Nper arm. After

ShEe a n’is |on he” nole

oht &ﬁféhﬁ&ayéhhe he&m/ﬁ)dauﬁmgtsbmﬂd veclehiead; talthoughlifusion sets have
nucl ei ¢ aC|d protection with reg ardto degra

beten legpin pl acw?ﬂrérwcb AESTBETIQdS WlB’QH%“t‘\“%& icghipngr A d&l'n?sg"dt'wn of 500-
F&ﬁéés%oeﬂ eldd fwd ASirs %E+ tifbdI$ eg;e@ﬁls% eo@tgl , with 150 U of
nucl ear | ocall zati on S|gna | e one

PHASESIH givercalthe suppetanepub 6ite bnfgx@ttb&tiﬁ(st myanng mfusmn
anti body which

[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



recogni zes a cell surface protein, etc.), or which

prol ong the therapeutic effect (inmmunosuppressive
woe004/078140. ) . The conbi nati on product can al sord¥XRUS2004/006656
conbined with agents that facilitate transfection
(proteins, etc.). [0469] The é?nbination pr oduct

according to the invention cdnlbe prepared with a view

to local or parenteral adm nistration or to

adm ni stration by the digestive route. Routes which
cinaylation. pSuticutaneeus bicavarabelity nedetenmuneday ¢alniatina shertiato of area

sybcut anequ Nt rac ' LNt r-aveno
WPl s BB R i VRS Py Bl b B RABR (R s AU Comvon).
sefdndaRetbriBRasrge ahdiffiaite $&! matrit mdledul@tthaetedlay Otslcis,
and, very particularly, the intranmuscul ar route. The
. sgamAshation efrmelpcesrsubgitaneppdy Bdthesg maseriads e degrgded locally they
_ ; art (inj . _ .
G ok Byl arb GRS 1 BB ard £ s RLANH systamic
Hibwviailatslityap elaet terpeoorgansor several tines after a '
particular tinme interval. The route of adm nistration
e adjusted to suit the.gene of .interest.to he.

97551t s Ry b8 iGN GuSishe i B Fegigaent Girctly
dvanaBl af theBldedRtrbdif! HauRhBSWEEL BE h@ahiageoud LMt dbBARent could
vehi cl es (excipients, adjuvants, etc.). The substance
heegivemiybewangoysly gmirrpugcuianly agfintraderraaliyrag dledse adrainistration forms
_ i ' i d i K f
P 08 AR P bl )RR G

I'SSOI'v
nﬁgaaﬂvdeﬂﬁg' tha lwhodelifaand wbdtﬁienciam% bt?? lyiye lreadiyovhen the patient is a
ypotonic or isotonic, Various bu S can pe )
i Hayeryen prRicapncthayerdargespd &ﬁ’éa frb@ec\xg_ysw as coagulations
fﬁgﬁ&f‘ 1196 tePS R, l@?a? hye I?Jngg]ll§ 4 'vel%z%il;v 'B‘?qa%’i'léﬁllitg g}f éi@eng %
. 0

, a nonphysi ol ogi cal saltine "solution (:
Nhartpneogsiyeipsmps sty of inttadeanallyg singe thguiptaky isgef enough and

-sol Ut i.0n. ffer which is based on Tris-HCl (10 nM
‘?‘%’a;&ab@,‘”%ﬁg "5 to 8, 1 nMEDTA: 10 mM Tris-HCL, pH
WD 2004/ 078140 PCT/ US2004/ 006656 120 7.5 to 8, 1 mM

04T} Budaidijon ta tiehmesptoainercimefti eavailkoibtyof pleng sitati;neously
R SRS bt S SRS B S
¥R RYeldersehey mBdidiht. THORARTERAIN 6 Feach MH&avenous access in many

subcut aneous i nfusion of fluids, is a useful and easy

PRtignEstcan Rravertai afieswisa ramé petingairugivben ydmipistaiesysteatisally from
B %ﬁl}g g{lﬁ%ﬁ‘%d It?go%é cdiad Ofaﬁlrﬁl Yo r%%ﬂ?ncd' Q!arllé{ls a&g:?s & ltlge%rtJOIYoWCd by
€° e areq ea d 0 any

od i s consi ed s e an oes no ose
subchatsous anjptionavhizh $eads Tohwidivingial del@oinaedchig\iey tafzet organs.

fect is ml.d supcutaneous edenma that can be treated )
Dhusy Heanore rapl a&eﬁgﬁl% FHEEnHE e’ wouid b enafien fist line
3f tredt@BntREthe} hEDLd Fsk3hinb PoluirkRE kd ﬁéﬂ]ié% it¥enctiS BEed!. CExamples
sites. Common I nfusion sites are the chest, abdonen,

vhinglesulanthatiganere delivesed Fitbeutapemishrasertlisslinftavempusly include
al.ine, but ot.her sol utj

narmal . s ns; ., such as

RPN ATOPis, P et and dexitose.

[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 ratio of area



with saline or 5 percent glucose, can al so be used.

Pot assi um chl ori de can be added to the solution bag

wb 206@8de Additionally, other drugs can be depdnesR6l006656
through simlar routes. Human sHASEGP can be added to
enhance fluid absorption and_increase the overall rate

of adninistration. Human sHASEEP is prefereable for
repeat ed Hypoder nocl ysis over slaughter house-derived
enzynmes in that it not likely to be i mMmmunogenic as the
uh @t th€ cure Bz iR BCiversesn ntravémub edmirtistratign KEUGEHARNIGESHaH. A
at hone by famly npers or .a n*rs ;. the t?chni ue
seqoad|facterais chares aug atfigity formats malcoulss fhat may play 4.
; s%ﬂle%%wna&ﬂﬁéﬁedﬁ%s'sﬁﬂ RancBY NP IBTHOE nYRdrilsSird 88grhdvdl 1668y they
_ e abdonen, upper chest, above the breast, over an _
niayt venshett theipdesiredriaigets and thas demonsiraten decreaprsipvierdlesystemic
pati%ﬂéﬁ, g;efer ed sites are the thighs, the abdonen
bioayatprality fo Lhe ALEEWEASY t he upper arm After one to

four days, the needl e and tubing shoul d be changed,
[64'18) AUGEe protaiss EnSretaily aved inteaefolsty do the metiRameiitatirectly
much | onger periods w thout conplications. i
amaiiabi¢ ut thebloed seeamob-wapld hewerse be adnsptagenus 4 a pggicament could

hour s ee {1 [es. ; I i\l i th- L)
68 AR5 2150 Ryt s
dré frfiich @BYi¢Y to Bandié fositbapdtidd Fspeeddlly, iffbd inGlic@Rent must be taken

THERAPEUTI C | ECTI ONS 0474]. Ma | i,njected. .. |
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(%JEIW' Hfvidvel, ARdbicanRYEWRh avRA) 18R ah@ WbilB ifdIddR, such as coagulations

ar macoki neti cs and pharmacodynam cs of nol ecul es

factor STH T 4 70 tn30riddny Shve as@plly o ventlow bieay ailability 1f givgn -

| | I | I h. Gi l.at i
Spairgeantly. nRaSie TR itrRahfRS futt kEithak RhoBhfien and
ddpradaibh 2002441078140 PCT/ US2001/ 006656 121
circul ation. Subcutaneous bioavailability is
5L o S S, b Bl B Aol

g@ﬁsﬁ&é@ﬁoﬁﬂgﬂ% vp_@é fapid pharnsfReRmekidsas hies criticatlh %F&tzﬂiﬂ ¢h

ty for matrix nol écules that may play a role in

-

psguesstof ziergenoy medicinsu (The timeyeaniraddo feaply intiayenoys gecess in many

terials are degraded |ogall.

PRisel Godrdet bR Rt Ak SRR pel M BRLGt bA8caly from

Beiag atilizely 3h eahe cash Gilupd toabichiityavenoushecdsaisghén followed by

organs. 104751 Large protein ,agg qornall .giyen

sFhchiapesRsUBIegtiane Whid Ipadsite adaifienal elav in rﬁa%g%a%- PP HBRSE OFgRns.
23Nl a8 jsfa first Iine

T R B3 OF b HARRKS Ul sRAKFYY SRR asta £

bfAtrestmesicrather then 6o riskthe fidereaiited tagcliitvegptravenous access. Examples

adm nistration forum re much easi er .fo .handle for
OhBtoleshics Hhat CRbscA Bereg SOrelApaiSLeR il papUsLimctude
Eﬁi‘f\@ﬂhﬁne, atropine, narcan, lignocaine, and dex.trose.

[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.



regularly during the whole life and treatnment is to
start early, already when the patient is a .child.
wowzemarsi4a medi canent with a very | arge and | algim®2004/006656
nol ecul e, such as coagulations factor VIII of 170 to
300 kDa, have normally a very |ow bioavailability if

gi ven subcutaneously, intranmuscularly or
intradermal |y, since the uptake is not enough and
degradation is severe. [047632Pn addition to the need
to increase bioavailability of many subcut aneously
[@d8id] nVEIRERWS BIEMORHAGE nore rapi d pharmacoki netics is
also critically inmportant in instances of emnergency

j.ci ne. .The ti.ne .reguired.tq reach i.ntravenqus :
AR " o i Y Pl Pl Efine R ieP SRR arfeaping of
tB6 Fdting ddﬁﬂ?p&ﬂf&&aﬂ@@'@ﬁﬂiﬁéoﬁfrﬁﬂ iShastpReliGialy deeh pRIPosddEin NUS. Pat.
utilized. ITn some cases failure to reach intravenous
Ne w2109 (Hageman) togmiset asyfain Profeasedrre lircopamiaeglyeanase enzymes
3 . d [ . I . 1 : t "
10 R B, BEEd D Flnct iy 0 pE B SFof Hisierca
Borh ¢hy @tieqpsiod targmomeluf thebetredus bedp fIuch dirseftion 9t uhdoapling of

f treat t. rather than.to risk the fine required to
& Nitespus F‘?f{]Yr‘éPBWBEF%d prpgaize E%?éﬁi’i%g%“{ het frpeideaning or

ddiahnfeRtofife HAfinh VAT BEcus HPHYLARRAY BbYy BTeibied. BXamples of specific
i ntravenously include epinephrine, "atropi ne, narcan,

priotgasee fieglycesathintghtoanase enfyow3 whitkmyy bolised 9 beng about this

i.nj ecfed percutan s/ each circul ation,.slowy or
YR P R e kROl R Crrodpdihatiac
ElRdiRdRE B Kohatdits 4 3kt i8 ACHERE NG SR IEHase]f hyaluronidase and
nol ecul es i njected subcutaneously (SC) or
beteghicummidass |y (1M . Generally, larger nolecul es
reach circulation nore slowy and less efficiently

: @Shﬂpﬂithﬁfgﬁﬂ H&%hﬁ'&ﬁ&ﬁlg @ﬁiylrﬂerHaQ be&d foWnab ibe glsagle for various

bcut aneous "bi oavail abi'lity is determ ned by o
eptitealmag appljcatinasrinelnding theagiteestonty 2djodgt @p@iication described in U.S.
: 56 122 under the .curve r verses .
P e e et e By R o bt P BaEBnicase

 eesyaiRtnBitdetiibeitoxic nthg ctima dnd/bf othirt snafodticaBirhétires of the eye. See,
cul es_t hat naibplay a role in _sequestratiaon

I f
e Seleived ot KBbEtdass Oaele). heApHYS Ay, Hatchell, D. L
depsAdess, gl dsy Ogﬂﬁﬁilmdms 8849 Q é[ eaphs 1 h@y@f g??r'e&?eg, the used

targets and thus denobnstrate a creased ov
of/mirems slaughiterhawst Ipedpatations df yeloenidase edn ansraneitis[od 4Bjmmation

ARl Exfro Tt b B oP SR oK T tS R B Bt Peidscaorency,
Egl‘i‘lg(inb QAR \OE nidfil BHYiATha 0AOEISe Hbe @ ifRklinGadE O Feabiftnk dnd antibody

i ven subcut aneously, intranuscularly or )
medratedaenupliaption folloadeg repeatas asprpistrationt dn arotherembedimrent, a
ﬁg%{‘ %éd n%ﬁw%%?ﬁéeﬁ% ﬁ:@ﬁae%&t%‘ fto BRRSGE! QAch ¥ pebatt I 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



regularly during the whole life and treatnent is to

start early, already when the patient is a child.
woweurrs14@ medi cament with a very large and | afd€s2004/006656
nol ecul e, such as coagulations factor VIII of 170 to

300 kDa, have normally a very.|low bioavailability if

gi ven subcutaneously, intra z%ularly or

i ntradermal |y, since the uptake is not enough and
degradation is severe. [0479] In addition to the need
Rabhiith Angaeggk,h .y Goitlgibi, J.ilt- yC@ﬁfeyr&r@ Hatvbell,dhdoand Machemer, R.,

ey U Eaa] Vi Sehdeir it oot bt e bty asaapt Aseae
dRRiTodMBerctRebdsbdBnd @G erﬁcieﬂalﬂ}eéé‘rbveﬂf&bﬁt@Mﬁﬁﬁtﬁs preferable for
access in many patients can prevent an otherw se rapid

ﬂ@ardqrwdimnl\@mwm arepalinppthunsHAFEGY mrefyéatil@over
t
Cgéi&ﬁa,se RrS A Frcf s E@b&ﬂ lfbchpla&?@ﬁ%\&& ﬂaﬁ]t\é%grgsfﬁmd reduced

taneous i njec

wkk @ﬁ\rdmadgemoitﬁdlsiiobﬁ pefatabtied papylated SRAPEGD id diwisiatedet
organs. Thus, the nore rapid availability of

DRSPS AR 5P PERGLA B g

3@&111@&& 8RR AT MM ARKERS eyeX BT CinbdAm R beeli®estion, said
at _can be delivered subcutaneously as well as

sHABEGEs BEGylatescioprdiongiss weig\hnciermlthlatthmptrcmlﬁ anépmnnt localized

pE ER G af PEne bR e ARy ARG Flsp s Holn e

SitbibBfhtefifls td:aE GEetingg hté%&orﬁﬁhéh@ﬂ Y @ fistein@l anl Mhount of
wi thout the_pain and norbidity associated with the

Braluonidaseafdecliye tvausty haaitseonabrmer ofithe eated gye without causing

f‘gdf §eh Q10 Y3 SROBIGRJRCHIN c{fﬁ @F@% AR AROeasdifle rate of Tiquid

mcmangq@omitbc pxmeelmhambelf ®hisgaareasadn emhat@rremev?dhmnnatenals and
t
BSOS PrhhS RS PR RS SR o

Pat No. 5,292,509 (Hageman), to inject certain

P0486¢ COSMETEC YISESGRsRARBGPcanase enzynmes into the
vitreous body, to cause the vitreous body to becone

or "disinserted e.retjna, prior.to
JOERY RS gPOY’Héha\iﬁYQEBH’Qa%?&W heceHiast of dephiyaierizig o long
Mieephlléadeehaide chiigs ¥f the apldameRdYsubstaRsl, RRp&RIE Ror the retention of

mninze the |ikelihood that further teéaring or
- deuntdtwatehandéf thyslowang; bucapillary sewpressign,tof ghadiffusion of organic

?ﬁg%s &hlcﬁg}) m%te metafmlc was?cs s\lg%c fe}l&?}‘l oahtg G g wasFes associated

co%aninog ycanase enzymnes

bihtbi’@t Gdeplohdinp o theMlipb&yeed, colistibicsaulissienl "PigsRiar E@dha/ or "orange
i ncl ude; chondrojtinase ABC, chondroitinase AC,
PREIN 89N | ussdepplymengatinnol il therefose pytdhe long chaimsof oi ti n

%&Ub&%z@éﬁamdy el Eﬂbwefjaﬁlﬁls?%cnce 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



bet a- gl ucuroni dase. [0483] Al though hyal uroni dase
enzynme has been known to be usable for various
BPrRIRAT84e appl i cations, including the vitrectr@myus2004/006656
adj unct application described in U S. Pat. No.
5,292,509 (Hageman), publisheﬂmstudies have i ndi cat ed
that the hyal uroni dase enzyné may itself be toxic to
the retina and/ or other anatom cal structures of the
eye. See, . The Safety of Intravitreal Hyal uroni dase;
RpRAnED of glaughter hapseylesiyrd ppoteing andg pfhigh purity angd is nefiikely to be
oS ' o 31: 11 -52
PRGN, The FHMSEDP (a0t et Bl ok et
wiespansa through trnsdeymbLdadivegasehecfonn of uRementedi ¢réards or through the
i nfl.a t.1.0 of, the. eye...The use of human sSHASEGP i s
ik ot BPclfblr Sgpaelenreamiiationsin pramle the soptne) deratsipn of
Anebshatitogbfcad dnd®reveht G rétidal can give rise to
I mmunogeni ¢ reactions and anti body nedi ated
Qﬁutralization followi ng repeated adm nistration. In
- B8%her enBBEANERRANSPLANTAZIQN form of a SHASEGP can
be injected into the eye. Such a pegyl ated sHASEGP i s
j j i.d fashi on
RRoCLIPALSHal Rt tolopa thiech, SiCe f S BReRLAG N Wotcoutar
i estga.C..dcurodr, $. Erp.CEID R34] 18BhE7TR 6, h989)] Tht oxttentlof

f SQne hyal ur oni dase glr(ﬁﬁar at i ogs. has been caonfirned
WP E B R iR I ifErentonadfions aSiefiammation afat organ.
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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
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[0497] Human sHASEGP can also be used in the treatment of edema associated with brain
tumors, 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
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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
plaque 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 reduction of plaques.
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FDA has no control over the quality or consistency of the manufacturing process.

[0506] SHASEGP from 10-500 Units can be mixed directly with 5Sml 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. SHASEGP 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.
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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.
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[0513] Removal of glycosaminoglycans from the trabecular meshwork is also useful for
the reduction of intraocular pressure in individuals suffering form open angle glaucoma.
Human sHASEGP can be administered by subconjunctuval injection or injection directly

in the anterior chamber.
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swel ling and opacification can occur mhich are
assqciated with decreased. visio

[9al§ldlycesappnoehisan (GAG) gt qféhf‘srl@msm Teahia cgf hyperthyroidism,
tg)tp lgg&&&tsﬁt Prtehﬁapﬁg%déﬁiaoﬁlé?gmyiéa@mgpﬁ{?%ﬁe}’&]ema Hyaluronic acid

. dure I'S nécessary to give sucC
is ghregvaid 63%G iwéll thercoodiiions andhy dmaaw skin T liire tsnnmxmai hmdﬂbgnc

dr.,o ch bet a- cker and al o
b e & ErnaRRansy b B 8RB CpIEN0 riPinars: bt simiar
AMIGAIG diStribiGTEAREDI GEhHeRPesS cOibdsitvn. TRORSEhoRBRIifferthées in
have significant side effects and, in sone instances,

fbreblagisractivipsueaes dhat the puginesas of srleredepsrand seleroppredena
RBLERY 16N HobdsR Wt AE ARS S0 oP ORI WeadPRla have o

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.



or high blood pressure. However, the use of SHASEGP in
these situations will elimnate the necessity of
WbviN@rshese patients |arge doses of such drugeeT/us2004/006656
[0512] Furthernore, there is a significant anount of
hyal uronic acid in the trabecular neshwork. The
SHASEGP wi Il break this down and therefore inprove the
outfl ow of the aqueous through the trabecul ar

meshwor k. The patient's intrad@ul ar pressure wll
therefore decrease. The conbination of sHASEGP wth
[05 08 PEDMON AR YCUSBD OF sBESEGP such as a

rret hyl cel | ul ose (Ocucoat RTM for exanpl e,

e gﬁﬁ Alirapiarp brg e ARSI aa'gg%t@u'ﬁ &éﬂcgér)a’tae individuals
atl Xll Y1 lghglﬁﬂbﬁow%(lér' BA¢! 10VEs 1'198 @151%}(6 ]'yri? onditions of
! 5”' 'n et fect

' cant pressure rises because It
eaEratertyalistessaliy cmeaBr deghiGiin ResdEd)10800D3;29 HG662)18§3-6). In

SIS o A amp rcloh & P SaB A e e QR B s g,

Hﬁihwﬂ!]é(can[ﬁﬁihgg I(R@HEMﬂ'(HQIflgT% Eﬂﬂ%ﬁﬂ@@ﬂl@s\[ﬁr@ﬁ fggom

the trabecul ar neshwork is also useful for the

Maad 3@ 168%7), (harses @tmlaﬁ?he@tr $9% Fam; 04 () HAP VY Bhesincreased

B e e

adtjvatihig feut@dphi aid macrophdgh @espbhisesi or chanber. VO
2004/ 078140 PCT/ US2004/ 006656 131 105141 GANGLI ON

T o oo LR e S AR 25 i of e

SRTTERIs F6 4 nilrh5e? € redBiR. Bfrsl Elﬁuélﬁ&ﬂouéettedté cPenfvts&'bféparatlons of
filled sac that can be felt below the skin.

bigakarohiglaset are khewn toobeecontamduated wéthtshrigd prateages whcph:zts acrosin.
[

SHIBE U Tk 8 NS0Tk R bR ot
meaphbMttitigactionn Wh[bhlc@ﬂ]dtrésu&ny dsith of ther paﬁentTmbﬁea ﬂ@hly punﬁed
al so Qccu¥ in the foot. |t often occurs when there
Brepaiaiion Y fepembigaiuAtE sHASHGH ¢ tefleliversd Ry etsher pulmonzry or
im@ems QElived). "HEmMER SHARE G dAh Aot hﬂ&&m@ﬁ F)atféfntststﬁ?fenng

| i gament ous defect causing a bunp und er the s
B@tm@tber nulmerary sowplications thit axerassorieted s todétesigly¢dsaminoglycans

S e eII d.that fills
“ge%(ierth%lgel egya%.olgbleﬁ ﬁlg "’Pk&@eﬁ&frh “HPE 1o a
hlgh pressure of the nucous I|ke fluid contained
[0522) Tht beventyst wilbuiv Be Gesoifibehin Predta@kiRtailltyrefRrdmea o the following
prom nence. [05161 sHASEGP can be used to aneliorate
gamrgrny ?ﬁ%’&i‘gﬂ’%"s I ntral esional injection of sHASEGP
from5-1000 Units followed by fine needle aspiration
y%gf;l:;] ERAMPLERe cyst without the need for surgery.
rticosteroids may be optionally injected as well

with the
[0524] MICROTITER BASED HYALURONIDASE ASSAYS

[0525] The following example provides for a rapid assay for measurement of the
hyaluronidase activity of sSHASEGP. This assay can be related to the TRU, the IU or NFU
through use of a W.H.O. standard preparation of hyaluronidase.



SHASEGP. Additional injection maybe required for sone
patients. [05171 MyYXEDEMA [ 05181 d ycosam nogl ycan
WaeAG)Ma7ssh | trati on of the skin is a feature ofpct/us2004/006656
hypert hyroi di sm hypothyroidism pretibial nyxedens,
scl eronyxedema, and scl eredema. Hyaluronic.acid 1is
the main GAGin all the conditions and in normal skin.
There is mnimal histologic variability of GAG der nal
di stribution. The acquired cul®neous nuci noses exhi bit
simlar skin GAG distribution and bi ocheni cal
[0526oBIR TRNY L AREDHDY ABURON ANNMICROEIKERS ASBAY
fibroblastic activity suggest that the nuci noses of

R R B bR SR i o S50 o Hymbrenan are
lﬁibﬁﬁﬁﬁt&& 1ﬁTﬁﬁn@ﬁHI?re§ctloiMl%ﬁ1%rB16tuQ C%&hﬂde (-E’hé-éﬁ g'bl?cpﬁfj]ﬁr(?wrce) and

ﬁ)é(h be aneliorated with from bot
b ﬂﬁgv%twlénnwmbﬁarb@wmdg 1($lamab nThifbiotinylawediHA substrate is

T R ST T TR AL R

UHSE&}GE: btk s{di sl Abstiaeyg ldsteofed Wyt dir RRAA-pefdxidase reaction that
nchegal veol ar | avages (BAL) from normal individuals

1 13198 Tl plgje fgaderiohie thesubsate is eanallantlyiboend to the

Iﬂi@m&l‘ Iﬁﬁiel ﬁlfﬁts%qmcfmt 151'@ gée%&l{g dlstrcq&)géésﬁl@tr&f élgé bsgf:mﬁated substrate

Bj er ner
&gag(ngeo);g:)]r SO @psmvmy meSrémd mexanphent oh Highlurodide activity from
lﬁmredscg ‘iig geaéﬁ to SOOQE/m whereas .in farmers .
NG 109BLCaL SAMRLG WL an MRS ASEW varitien ofdessrthas; 10%.
al Am Rev Respir Dis. 1989 Mar;139(3):682-7),
[0528) s Protetolal Chest. 1992 Jan; 10 1 (1):109-14). The
i ncreased hyaluronan in the lung can prevent oxygen
i_ffusi e as_well as activating
&?g g%r %%ﬁfﬁﬁggfdgﬁfg%f éﬁﬁl{ﬁg’f L edEOEASUBSHATE Boyi ne
preparations of hyal uroni dase are no preferable for

(0S80} Ope himiéd B &mh% grﬁ@@ﬂéﬁnic‘aﬁ?wfaé)ﬂlsg%l\r&qp 1 MMES, pH 5.0,
reasons. First, sl aughterhouse testes-derived

t9raskinal ﬁ?li"‘@ﬂgattﬁﬂ Onyag/ oM and @ié@’éeddpéhﬂﬁﬂ]@ﬁfpr at teagg4 hr at 4°C prior to
%‘? BPOBLR Spiees (L RAEBRER S Bk GThSRad ves

Sqillail(mae @ i}ﬂgé ccmcahmuph iof §.184 n@yml. ﬂlﬂl@ﬁh %ﬁ&(&ﬁ%ltl@ %_Fl@:@@)t waissolved
coul d result i e patien
S B fediciticign ap APEAM Abaddeg o s Coltsomtnmo a final
(Sdﬂé&ﬁﬁ'ﬁoﬁ 3 1 hevid el yQr BfhtdY o2l ngagﬂ&]@l?fafafnopmpyl)

i ntravenous delivery. Human sHAS

erabrdadignide {BDAE) was prapersd 9814 160 iy stock sotutidrhiardistilled water and
Lons t are,  assocl,at

%ﬁg@?ﬁg%ﬁ %ng%l asﬁf hgré FV f'g}@ concentration o% 38 n%gf Vid'hls 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



or to enhance the delivery of other co delivered

nol ecul es to the lung. [0522] The invention wll now

we 20er0sisbed in greater detail by reference tedimes2004/006656
following non-limting exanples [0523] EXAWVPLE 1

[ 0524] M CROTI TER BASED HYALURONI DASE ASSAYS [ 0525]

The foll owi ng exanpl e provide %or a rapi d assay for

nmeasur enent of the hyal uroni dase activity of sHASEGP.

This assay can be related to the TRU, the 11U or NFU

fdn 2dm gh2376%s whichagawé Ebi@parsblamehaitsl pftepavalentimmdbilization of bCS04

hyal ur.oni dase. 2004/ 078140 PCT/ US2004/ 006656 3

P 5 GTiORES PRAESA RS ORATE FU AR A CPERYCHER SRASRY 2pbs pfates were
Washeti Bafndsan PBSY don%_ﬂﬁg SMPNa@l 4H@S0AMOMBSO (BREEIME SThe plates
of I%—gal uronan are biofinylated in a oné step reaction

oyl

e gorediat 4y ferawpitden¢ Meelt.ce), Sul fo NHS (Pi erce)

and 1-Ethyl dinmethyl am nopropyl -carbodiimde (Sigm).

j oy - 1St | ent | upl ed.
{1553 SheEOMACMIENH P IR i ThindiizeBBEDL 50l iR Hjen
t0epwelp hashy baffaf- eithie. &M formatecpd BL Q10,1 Masd:j@ﬂu 9% TRITON X-100
substrate is detected with an ayj din-peroxi dase
Aerenion MY gece e&i&%@%ﬁ&?wﬁl Uyaiidaseor &dmpf Heaes PH 7.4
RRRASIM CAT1S Bd BMBANIE R Bad SertRvab&RN %cﬂ? FR hehiailddfive enzymes.

mcrotiter plate, "artifacts such as pH dependent

& spbbstadards for the kalitivatoon ofyenaymelactivitytagaing "ralates Tuobidity
ceur. The s it{vit erm.ts.. i d neasur.enen fo.

R e AR IR ) Yt bR Ox2aihie baVee it bytronidase

Sioma diype VIS iPh@frales vl F6mASE &Y LM AR UMREIPAnd i
F%gg tﬁ'gn 18?/0 [052a8] dg’.HﬂJFPr_ot oc:orllr1 [0529}] PFr{EPARA?I'I On\lassaymg

&R0 l wril fvinirtiEre HAaspRS TRIcTEactps Ibjahwpri dasgrichre dilutgd Bf lysosomal
' inGal ' I I . S

S P IINFD  BRELEH' ot ARy B o s

tassagl sfxGkweextactsand hemat pldmhra 3t mGnpubaton ki3 7°C was sufficient.

, Cotin. - . : L
&gglgg%%gjjg{gag%eﬁgn%g Slé‘k;];zéoggs Pﬁl)%}r?c C (s)c(f:q ! rv%, resgectively) were
GRihsRats aipiemeof 0.184 np/ni. Biotin hydrazide

(Pierce) was dissolved in DVSO as a stock solution of

100 mM and added to the CSO4 solution to a final o
dO¥S e sgacten ves Ermnated byrthe pdditen afi 208 pdiwell ofibh Guanidine HCI

g?l(]eépvgédg“ aségy%g%f%bg oc ellsvgi %%%andﬁ Z?ﬂ‘ @Qg%%at"’zr

b % TWALEN 20 deteezent\(Biffer B). Aalavidiobiotih camplerdABC) kit (Vector
R T EI T TR T P

ViR TeBodn® RN Gw RY prainlityatd BfoR 86 hitS bt 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 ml of
0.1 M citrate-POy, 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.



water with 3 changes of 1000x volunme of water. The

di al yzed, biotinylated HA (bHA) was aliquoted and
woanmd7ato - 20C for up to several nonths. [ 053BcT/US2004/006656
Sul fo-NHS was diluted to 0.184 ng/m in water with the
bHA at a concentration of 0.2 ng/m and pipetted into

96 well COVALI NK-NH pl ates (NUIQC Placerville NJ) at

50 | per well. EDAC was diluted to 0.123 nmg/m in

wat er and pipetted into the COVALINK-NH plates with

{0334 Franadyagtntb depesdernct ofiffyaluranidasesa pubetdcre cambiham RBHASEGP

RSB o 8, e bl ppidese of izyme acviy i
PETALRAS ARG §EAfied H4AEBCD 3 Birtally BRSNS SRl

conparable results. After coval ent | nmobilization o

Byabmenidase to Qd TR Bt the &gllowiing buffers: 6 roduformate, mH)Buns G0 mM

t %%éé%;ﬁgyEBép cont ai ri:i}n ﬁ?r}@ﬂ]ﬂ ﬂ%ﬁéavﬁﬁﬁg&xpﬁs are assayed

{dB3Dmen an) 7°Clane aphaﬂt)ewas epudstedrs aSieptentofhadifaal Q!tlvlfc? NaCl was
to ogﬁn glé 0532] The COVALI NK-NH plates with

t @t ltes dhsinH pptimeat wteqvlarmalgrmmm preparations

r t
@%%"Bl?%‘%%’ 180 S I shorsR o el Moo

19191 Bhysiotogedal wtmomp@madme(o 16rM)m¢mas|ams aﬁ}bﬂre’ht @H optimum, an

2 and n_Ser.um
P e B e TR Bl i afodarebyne than n
te®riglal uad saplef enzyrre act ivity against "relative
Turbidity Reducing Units" (rTRU s) was generated by
iluting bovine testicular hyaluronidase (Sigm Type
?A5-3§{"]$Fsﬁléﬁﬂral enzyme buffer from1.0 to 1x10
rTRU wel | and assaying 100 pl/well in triplicate.

o it R Tl

tRyjlimgfing the ED@A& evhach co@pleg tHevfiedd cartieqy! grosgis on HA with biotin

h
FROR 0 B L PR A PR LA S i,

by atrioust fEDAOCI(3 mk)PM)(zrdaecmzumz 8rx 100 MPfestil&SR a maximum of
bel o ctively) were _included in triplicate.

e
PrRLBe ec“l*ﬁéf'g He &y ﬂzk%émfpéfﬁﬁ%% disapshapideuniifidon of
200 | /well of 6M Guanidine HC1 followed by three

ﬁgaﬁ 'Iteﬁ\E é@%&tﬁl\é@é{;ﬁg igin%ﬂbogﬁlgftgﬁc%ll\@}%lnurg@? ds:yr\?/la%{gfﬁg)q:eactlons

BapIreshat PRBEY. dodtdilpigd dtoor 1 Oltarbx}0" "BDRU{wnjla wRs fépared s Four

ont | ni n 1
RFRPLECE bt cfteotshen ARG Buafor st cansic By + D)
Mmeddsgt}wla (U N Oy e DA IDRB-08/In 10’ hed BBEXPAL/BY] Phe four
was adde 100 g I/vvell? and_incupbated for 30 mn”at
pgaw.prleg St} 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 2 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.



The plate was washed five tines with Buffer B, then an
o- phenyl enedi am ne (OPD). substrate was added at 100
woWabd07Bdoedi ssol ving one 10 ng tabl et of OPD ipcifsisbsoosess
of 0.1 Mcitrate-P04 buffer, pH 5.3 and adding 7.5 ]
of 30% H202. The plate was incubated in the dark for
10-15 mn, then read using a 492 nmfilter i'n an ELI SA
plate reader (Titertek Multiskan PLUS; ICN) nonitored
by conputer using the Delta SdBé 11 plate reader
software fromBionetallics (Princeton NJ). A standard
08382 EXAMBLE®E bovine testicular hyal uroni dase was
generated by a four parameter curve fit of the

reial I das reparati on and unknown
g%é@@%@?éﬁ%r ough their absorbance at
492 nm WO 2004/ 078140 PCT/ US2004/ 006656 135 [ 0534]
Tosapahickse it depanganaRadi ASBGE meHY HasbesnedBY b ®flled in the art

reconbi nant sHASEGP and bovi ne testicul ar
irapgh o Avmbereof preceduras inciuging, buiegs Snied éx agificial ggnesynthesis, RT-

i

TRl DN TR BEARKof Lok HaiElte: Gl BT St 1093
Kitnniel i&Lhli, Prod Vdtlo UbairiSey Usuf $0ere93 1607 HNDG?(SB Imltdinatﬁ'Hly, clones
345 50 M ate, pH 5-6; 50 nM MES,

e SHASEGE by fecaini-Bomm VAl or pber sepmbers of buman
ggn zegueﬁb@smweeg&a/c ® ID{OiADEeH), as a percent of

XImal actrvity. Na not used in buffers, as it

can alter the pH optinma of testicul ar hyal uroni dase
dPepid rideifoth engthGoingin B ¢2NA Was calp§lag@-t7 be 200BAucleotides in

79585 B oy Bing Sl - Fome e PRACERERGs The & YR is umusualy

dege oakiek cihigdRpRaIredined hted AndLbdh idfibit &irfsﬁﬁfbn%@%ﬁ‘e%ﬁﬁng the
- mpre praonounced in purified preparations of the

trehosprag fram RiRdipgde the SATTRGE infipEnggpethionie codopidusstyfpam coding start
[adm] inhe SeAH. %e%)%g‘iﬁ] (GENEHnN AQ0aR10 r azplgfe’n%}gbgﬂs predicted .

in a one step reaction using biotin- an
EDAGMpHye 5Q9nammﬂ geitlh §EQDDCN0 whwith acdupllaed mdlecullaremass of 58kDa.
car boxyl gr oups on HA with bi oti n hydrazide, only a

r t:he t c acid.r S :
A i Bhle Rt PR el AR EE g i i wit e
a@elatktitaoti oKt 2Qthg¥n) id Z1dvked ms el dpptopriate VRtofEIWItI Eompatible ends
one nol ecul e of biotin hydrazi de coupled per 93

ATEeh ESHIGHPR Si85RHANs /o SqquenqipgTeagtions M p g¢ B double stranded
e A e U s

lacil:&ﬂlnbctbl/ﬂ!mtmufmsreﬁs’ msﬁuc&ﬂbns Fand run @esraABI Bris®tM Mftomated

fits were e &bllshed fromthe equation y=((A-D)/(1+
(Qf:gwgllce) fle &S‘ystems

[0543] The human PH-20 open reading frame was obtained by amplifying a human testis
cDNA 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).



where log;, y=1In (y'/1-y"), y'= (y-D)/(A-D), B=-b/In

10 and C=EXP (a/B). The four paraneters (A B, C, D
wenreowasninl ated with a software program that usdtieest/oossse
the 2+2 algorithmwth |inear regression (Rodbard et

al., din. Chem 22:350, 1976). This curve fit

i ncorporates the signoidal aspects the standard curve.
Opti mal accuracy for neasurenment of a sanple

typically occurs fromo0.001 t&.01 TRUwell for a

30m n_incubation. During a 60 mn incubation,

105#8bBXAMPLE-4TRU i s det ectabl e. A standard

| ogarithm c curve also can be utilized over a shorter

IFEEL SOl S B e 11

connection with specific preferred enbodi nents, it
546] 4 dotalytivally s¢todsetrent] rédombimvemith AsFRESEGRIeRBidssion vector
fic

shoyl d nﬁ% be unduly . limted to such --specific _

SHBBlroe eV Ry ssuiion B mampeinasionas eowese] asid@8eribed below.
. ) : 0540].

Cfls oG AN oRsituct R AR b DA MR e HERTERE 0N BRARcc such

Nucl eic acid encodi ng Hunan sHAS
Bheeagidnd iesgot Gells Heat aretalsotdapaiiigbf genenatibe sHAREGPOgEbHi@SEplated.

bOGH NNy | [t ed:t tifigial
EORE R @ioRhnR et LTy B srliast o FpRir Bl ehotase (OHFR)

frpalsebanpdde BeaxampRs iveabedly iFERSnRIGSBh but i
C. N;gitl. Acadl. Sci. USA grésqﬁéé)g“smther

Ki L et al., Pr . '
R@gﬁd ooy eiemple obseystal plasmid expissrien sysieowdhatgnayUireansed.
SHASEGP nay be obtained fromI|MAGE, or other suppliers

S4B derd6 REnstRPLER ! | D
Ffm1}564_7) "o[0541] Th SR fﬁ%ﬁ%ﬁ@uﬁn@ trU3Ea g s that lack the
Bdrepfohicld tarmingd e@@@@ge_rmm?mtddd@sifn B ? gsﬂéel@blﬁlg@}:}_é%iction program

i en.reading frame of . nucl eot.i des.

RO e O b S Wl R G ko 1 46 e -
leagthi GRichnichéred proacidl. & aex dfbbieRinkstéd MsAd YrdYsed to construct a set

g eventin tﬁE!? ribosonme from bi ndi r&?mto the correc

oY PLirinrgteteeletion mkantplaeking predicts dg SR encharditangngsat position Y
S0 elefed ods L bank Accessi.on

number NP O%tgi%g) é?}s’, bg?@%@%@{e’ g\bﬁt éﬁ%g ﬁ%ﬂeésew%fs gesigReddo have
epmpasiblsphel 5 Nand BaniH h(33) sitet mull@tecte toh@€ivh afutdiasis vektor

L 05 For .sequencing.of c¢lones, PCR anplified
Egééggozv\%t%gr %@ﬁgg ed d Ope‘f(lﬁiPE&P \tﬂeghp?ﬁ‘? oga$ 2 C terminus His
aggadanbtenfokedse bQpagRtioR AL 8aBH. Fd?teﬁaﬁlﬁfé everse primers SEQ ID
appropriate vectors with conpati bl e ends afrter

Nes8,rSEQ IDNdi9gesd SBQ IDAID. 19064e0SIdNE gbRaskIdoRE i
perfornmed on doubl e stranded DNA wi th the Taq %l;{/@%&ms ending

Haosifion ¥r4i2nEr8E ang EH80 withoie adiHig tig. Ot{eRRRIth® Primers were
L N RN XA B
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 ( fof 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 BamH1 and Not1 sites in Irespuro2 vector such

that His-tagged mutants were generated by ligation of the PCR amplified and restriction



sequencer (Applied Biosystens). [0543] The human PH 20
open readi ng frane was obtai ned by anplifying a human
weis781aNA | i brary (C ontech, Palo Alto CA) HI/US2004/006656
Pol ymer ase Chain Reaction using priners SEQ ID NO 14
and SEQ I D NO 47. PCR productésmere di gested with Nhe
and BarH and cloned into thE¥\hel and BanHl sites of
the vector | RESpuro2 (Cd ontech). WD 2004/078140
PCT/ US2004/ 006656 137 [0544] EXAMPLE-4 [ 0545]
disSiAMrotiarwskinSEGIhEROM BranAM sivesi thDNA t4g0Bagnipg Irespuro2
catal ytically active secreted reconbi nant human

EGP expression vector capable of effective
gl ycosylation in manmmal i an cells was generated as
348y TH aidntig) WietherBuhiitih SEMABRGIStould bOn®ifled asithedrboxy terminus to
pronoters and sel ectjon genes for different. species
Eenerate secyaiad andRrtral ackive craimes 2 ¢S of HUNGAtoyS Werpappds from the
Oy SRR AR s e O ARV Rpin B8 W homology with
fbieted vaionh abzyniReduct ase (DHFR) nmay al so be used. The
exanpl es given belowis not intended to restrict. but

[gp DR el ot S EGR EL Baetre Bl Sen i Rat
[RESPIRES (6 liscdas a@éRplaleqb FEnddhte HAARIFGHs trirfidafdaleledn mutants.
mutants that |ack the hydrophobic Cterm nal end were

Softeareunedeling prignamagavpiscvardpredieied cleayage isties for thgfalnength
the GPI anchor cleavage site was | ocated around am n

aelvaepislsi Queof suchamedipted gigesrwis) at amapackd pgsitiop H83 é%é)Q ID No.

ofejn.. A set of seven nested. 3" prinmers were. us 0
15, bR s St depprebp oo Er TR A T PR ARCSS fo pencrate
L&Cdeidien PR aHe LefinERt YarseiRkkinh A)lahd 8ndihg BOS U 1 @RkMg P).
482 and del eted progressively by one am no acid. These
priners were designed to have conpatible Nnhel (5')
d0RPOBarkIotacsl ) sites to clone the truncation nutants
in vector Irespuro2 either untagged with a stop codon
10541 GeReralhk PahcatiBh nitard IdekingN@g3us H s tagged
protéein for ease of purification and detection. For
exanpl e reverse prinmers SEQID No. 8 SEQID No. 9, o
dA52880e fol Mygth1@Plwncborgd &68 ehencheswecadialiapd BanHI site in

s endi n at. .positi .Y, - 4 . A480 .

RS20 i BB e e B i S
genaimieNhyl dite thdd etafte aestirtsg Mbtisbgine of thh nhtiee signal peptide at M
appropriate nodifications to include and exclude the
AABEQADINe. b)) and 2% iptisner EontamérpBanHhsjteHhat-enegateXd 482 (SEQ ID
variants the sane set of primers are used as for non
160D THa PCR A0t SRB farl diPd 19/ dgaR6S gt1a6 kesbive abll @Pnfirm the correct
codon in the respective reverse priners, the forward
pizedesnplified bad) gelt preifisd restficti@r digésted wiglgBtiel 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 sSHASEGP up to Y 482) and nucleotide
sequence (SEQ ID No. 48 — coding nucleotides for polypeptide in SEQ ID No. 5) as

indicated.



construction refer to priners with SEQ 1D No 19, 20,
21, 22, 23,24 and 25 which are the reverse priners
wWot2oou78sop codon correspondi ng to non t aggedpdBy 068006656
primers for their respective constructs). Overlapping
primers were used to construct_a six am no acid
spacer followed by hexahi sti dt¥® within BanHl and Not|
sites in Irespuro2 vector such that Hi s-tagged
mut ants were generated by ligation of the PCR
H¥9581 Geaerationiof the ptherTrinsAtiNOIREMY 1081 Y 482, F 481, 1480, Q 479, and

E ?géﬁggé! 06656 138 di gested products within the

antl sites in the his tag containing
Irespuro2 vector. [0548] To identify whether human

HISSSFEERe sami¢ sirdvepyrvedivkedwithtthd drfly aFfRMEY bLiRS %nﬂg%é ddpropriate 3’
ener rgﬁq{secreyﬁ% and neutral active enzyne,

BIeE TRiaeh IS AeSPRele Jrmmanars eymas fdlowspl anchor

attachnent site to the predicted "catal ytic domain”

Ffsssp 3 ume;h@mmsmwrﬁlnamttg Gf-l’&% NP CENTD N Qp49]

DNA encodi ng the human sHAS en t
anchored clone in | RESPuro2 was used as a tenplate to

{36} at erimprcfoy mutaptthat lackscthe Ect8d e SEQ IBnNonttant s.
Sof tware nodel i ng programs gave several predlcted

RsS2 39BmL Bl Bl he | 200LERORAINGTR! | I

such sites was at a 05|t|on N
483 (SEQ ID No. 1). PCR prinmers were designed to
H568k35pnmbyfor mutantithet latle the Qt 449n-SBMID NéSH2 t 0
generate six deletion nutants starting at Y 482

3 opriteBh mEBElR LB PR aSFOErE A% 1 acki ng
N483: [0552] The full length GPI anchored sHASEGP

(1560 Gestratemnfuhel detutidn Banits s deerinine thé BE§EM19%CM@§domam of

iﬁga%atHMauaWWstemﬂMevmsmmhﬂedw
2 contai ning Nnel site that starts at

starting Methionine of the native signal peptide at M

SSEQFhizhdMeleiiéhs, inA6CI 0B e g ,
g( tepchat ends ai Y 482 ( SEQ |%%1%&mfé&ﬁf%rggg& from the 3

Brbefinnermest neyialpll activogmpeativnanygent of SHASEGIPy whivhds sHASEGP

t band
S T —
p¢smmm¢d ¥ ptimey ARCR ampﬁﬁﬂmaﬂ)n(lﬁﬁtﬁmt&@mmﬁw{ie dagtd length
g_ tg h Si tesn?]rqyﬁr ai:l ng an I'eSSI on vect or or
BRI ES STRGEY Y ca Pro‘f"f*afﬁﬂf‘a?l@ d‘f‘ths}wséﬂbﬁ:dﬁlg SEQ ID No.
WhﬁIDSEQlI@ NP2Biak bRy %@g ells":} %o&g.fgi}hﬁascag%:% a)ngenerate the

wi th amino acid sequence
Belypeniide iIHBEQHP Ne §Qlwhengxmbgcﬂé‘xmn sieexpiessidASEEFrud PintifesPuro2

yecf‘c?x‘.z)Sn%ﬂgrl)Q %Re w1tf1 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 SHASEGP 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)



sequence (SEQ ID No. 48 - codi ng nucl eotides for
‘pol ypeptide in SEQID No. 5) as indicated. WO
VOQd1@768440 PCT/ US2004/ 006656 139 [ 0553] Cener@t/ig2004/006656
of the other truncation nutants |acking Y 482, F 481,
1480, Q 479, and P 478 respeizzip vely. [0554] The sane
strategy was used with the on di fference bei ng using
the appropriate 3' prinmer for each nmutant. The
respective 3" prinmers are as follows: [055513" priner
transiecHOGFE@Bemt fo dowing meanufagbticer rcd;mnmmﬁa prcﬁ&@ls. Hyalnrorfidase
2{%5%213‘ ri ms for rrﬁf‘?gnt t ha aﬁk the F 481 - SEQ
eff)‘gg by migrofiicr psspy, oS deseriied aB9%E. | acks t he |
480 -SEQ I D No. 11 [0558] 3" prinmer for nutant that

[086% the B Retlts SEQ ID No. 12 [0559] 3' prinmer for
nmut ant that | acks the P 478 -SEQ ID No. 13 [0560]

%E ng rther .del etion tants to determne t he

Fvly s, T s PBammpatogmants to identify
8 nSihirBy ackiVe Hé)rﬁﬁsfoxoéce?fe% ﬁeﬁtr&]vfcmlé/ hf:mlr'aﬂldﬁge a%?m r€
made fromthe I nnernost neutral pH active

truncation nutant of sHASEGP, which is sHASEGP up to
E 477. The Nhel forvvard pri msr SEQ I'D No. 14) vvas used

wi th an apprent i

anplify apge M@%?W’SP g@@"g‘ﬁq{ﬁé’% ed
l ength fromigye carboxy term n@[oog .. For exarrpl e
PCR with prijners described in SEQ D No. 14 and|SEQ
ID No. 26 as| iRe 5 and 3' pri T\QrOQOrespectively has
used to gen e the potypept ik SEQ+DBNe—+19
when expr esse@from an expressi grrt) Qonst ruct in
IresPuro2 vegmor. Simlarly, Pglgog th reversed
prinmers descicibed in SEQ ID No[27,28,29, 30,31 and 32
were used to| 4¥nerate del eti on|MP08nts endi ng at|amni no
aci d_posi ti ong-A 447 —S— 430 G4bs—S 394 —A 372
S 347 respectively of the matufle §|ASEGP. The PCR
products in e#7h case were digesiogd wth Nhel and
BanmHT enzyne,g_and the digested| product cloned ifto
pl resPuro2 vettlor between Nhel |&37Bani -11 sites| A
few i ndependeggg—cltomes T the f0i6'9?i expression
construct frjpmeach group werejtésted for secreted
neutral act)4® sHASEGP acti vi ttp. 139 transi ent '
transfecti onHp—CHO-cells in CD-CHO serum free predia
(Invitrogen, | ¥ and sanpl es di&wiat indicated {ine
points for asggy. MTiprep of _ m—
overni ght cultures was transf ecteé} wi th Genej ui c¢

\1%4

(Novagen, CA)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



WO 20114/ 078141) PCT/ US2004/ 006656 140 transfection
reagent follow ng nmanufacturer recommended protocols.

Wwipaburoosisdase activity was neasured by m cr othchiais2004/006656
assay as described above. [0562] b. Results [0563]

Hyal uroni dase activity was ne&aured in sHASEGP
truncation nmutants to identif the mnimally active
domai n for secreted neutral active hyal uroni dase

activity. AMNOACID 1 TO: U 1VII,/24HRS PH7. 4 347
Brwel damrn of bugan F9ASEGBOGS requdred t6 GBate AR trBIOR tivel 47

Brdiofiochelfhon b ol reinditp e e, The
@86 i e el b Weftaih il (hal he bR nBHal 9oy I very

del etion nutants ending at indicated &am no aci .
RATpapIange gpannng PRPOXHNY R0 evneecids baforevhe GPI dleava@Pite at N

. results al so showed t hat
25ch0¢ 8dined uRag}gécQ@%: ddiGin

del eti ons beyon I'mnated any secreted
activity. Secreted neutral activity fromthe A 467
eBX 4R 1ES &FREC TS0PF SIGINALREP TID% MOMDIE TG T1H0MN 0

&g@s s therefore concluded that
%SE%) slf)l?‘le @gg[%ém%ﬁ/ 078140 PCT/ US2004/ 006656

141

{0567] Human sHASEGP possesses an unusually long predicted native leader peptide.

Additionally, the existence of two adjacent cysteine residues in the leader peptide may
lead to aggregation of polypeptide multimers 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. SHASEGP has an internal EcoRI site; therefore this
kappa construct between Nhel site and EcoRI 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 ID
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



term nal domain of human sHASEGP was required to
create the neutral active hyal uronidase donai n than

wo eviseraliy assuned from the bee venom enzyme. pEhaiS2004/006656
cysteines in the carboxy term nal donain are thus
necessary for neutral activity, A very narrow range
spanni ng approxi mately 10 am aci ds before the GPI

cl eavage site at N 483 thus defined the mnimally

active domain. [0566] EXAMPLE-5 EFFECTS OF SI GNAL '
feaRd fusio oD dpip@ACEdEN ePencSHABE B BE PR PERMAc AEEHNISEGP. Primer

PR PR HTTIREN) S IRRE: JLADH 08 ercRi 4 BAkIots 0 kpgpa leader with

thé nalieNAS zstthE YR maehi %ﬁﬁtacm’ﬁl%@d 38h& FSB @P PGWE? fo P 478) (as
| eader p%pmtle may |ead to aggregation o

Paseribaddn Rilo-t4écforthd pplypsptids sequanceibithe ﬁwmmgotem) Other

&?preé& on g%"( {O%ES LRELE }3\3{%@?’? 6&$rrﬁb§2“ép¥§gpéﬁ/ﬁo 35

WaerlséMoygdna&fBEKaﬂﬁﬂéddéﬁ&dhﬁg & thérerRinal Rsg @tﬁﬁdttm 36 of
§ﬁ& éB tﬁgﬁ’iﬁi‘{% abi I|t to enhance the targeting of

SE £ 3fith %@ dBy Na. 3pwereasesd tO[gggagqe Krippa leader
é&ﬂlﬂ%at tﬁ@é cBGtBEfo h@’?e?mﬁﬁﬁ‘i%g%gﬁ*s %E‘é%” ?QSEGP and SEQ

r ann |ng an extensi o

tD) Noe 84 widi SEJQtlB Ne.ftenere asedtoJefiprhie Kipp3 E’ndnﬁ@ at tBOGIN(EG)

Gt R dermtinaiiom Chlioncs (5 S6PESHASRER; nigmmer-SBABEC?
fuRiohd Sbtﬁme@'& s(té‘&ré’&&ﬁhh{ﬁgalésﬁ gélg 5‘9 %é)’:géép %ﬂﬁoenzyme

EcoR site a end (as desc
Rpyl toThgest anyl cquvqup@mmgm anelplpmn dlgmbdrwm:ememad Bam HI and

K, RS SG BB SRR i s o

mdo&ﬂ%a&rﬁﬂ%wd%sﬁ@%e@mdneﬂ &f betwedaCRARH B b ®Not]1 sites in
t fore this kappa construct between Nhel site and

UEQ% ¥eciRhs Fhereipreripapieationete obtem acopstrugptiat is Nhel- kappa-
SHARBGH BSmHAPIAE hpﬁpesPﬁ‘ro§E%duB &%Iof s‘hﬂé f&%ﬁ'ﬁ&g&gg%ﬁlned that

prinmer (as described in SE
wionldwotresgond am themombiatings GﬂG Br D78 thedSappal teadettentinad 36 or F 38

B b BBk tont TSP Y iR Hltres i esct ot

‘Gdnstri@lwdrattamdedtedin®y CHOUeHs i SDBLEHOMnedium (Invxtrogen CA) to test
SHASEGP- cont ai ni ng Litnmus vector was digested w

8heiherihe Pragenceod sepnacesistionsieagaratouithpromote lnqud Ilfefaljseqf secreted
R)Eb?ﬁ Eé‘g&ng?a?gd {of dafife s ettit&n FoRkr %ﬂn]a{/]ag N ?re% g%'gﬁl overnight

ntOIt Irecte rmta enesi's
t:llituses were mnansf&ﬂed'wu:thd}ene}nrcbE(NDVIanIOA}ltd&&&I@ﬁoxaingent following

GP sequence rate the in WD 2004/ 078140
%5@9 gmélgcti o s and samples were drawn for testing by microtiter
assay at 1nd1cated time points. Hyaluronidase activity was measured by microtiter assay

as described above.

[0570] Mouse IgG Kappa chain leader peptide sHASEGP fusion constructs were tested to
test for higher levels of secreted neutral active SHASEGP activity.



frame fusion of Kappa | eader sequence to the mature
pol ypepti de of SHASEGP. Priner pairs corresponding to
WBQod4@78a0 34 and 35 were used to generate thediakBR/006656
| eader with the native Asp as the term nal am no acid
fused to the F 38 of sHASEGP (up to P 478) (as
described in SEQ ID No. 46 for the pol ypeptide
sequence of the fusion protein). Qther priner pair
conbi nati ons such as embodi ed4By SEQ ID No. 33 with
SEQ I D No. 35 were used to generate Kappa | eader
[0ATl g Resultshe term nal Asp (D) fused to L 36 of
SHASEGP, SEQ ID No. 33 with SEQ ID No. 36 were used to
generate Kappa |l eader ending at the Ay (G (before

t he[T@aT | 6 0 '
[ AR SR UE RN RUCE, D1 RO 7

genér BGK KppizaderdiHAS RGP ARe3SH I8 MISH | (hetxre the

t er m-Ral—Asp—{B od—+0 86 NSECR - The Kappa———
hsbeipe LeaderHASTERE A ot

mut agenesi s Wer e gel purified, digested Wt enzyme

Dpnl to digest any carryover parental DNA, and then

digested with Nhel and Bain H and cloned in to the

BE2) Bravnzynie gesoy ecsubh gidicateduhad thedgtidbappe leaidecwadapable of

the his tag. (Si-x i acid s r f owed .b i X .
saiEpihg sdsBioh R XHASBCIO BRI RBR b SRl RERE e e Saeiye
$ECRISP Waad Wikt @inpaldiewied c166es PGB, Y gA LI NSeRhA MicRedsih a

construct that is Nhel - kappa- SHASEGP-BanH -H s in
lspders Piites kappaggades senstrgets Sidiyapafinns of the lopder fusiongitp figm the

t i i .
A0 by A BPACERPRA O LYBB: QT 0P el v o
regitednengaldctinahyaleroatdaSEGRvitaS well.i Tiskep exaepits ot Gnasled to
fromeach type of construct were transfected into
L pe k3RS O 1 POl o Ay g gpereory leader
YREEMRE niah ®e RHRESQNGRN Be skp BRh8A6get | on | eader woul d
pronote increased |evels of secreted protein as

co arggto native secretion | eader. Mniprep DNA
B}SgShP MFIdFbover ni ght cultures were transfected
wi th CGenejuice (Novagen, CA) transfection reagent

iozdmrmzmmmﬁ BF AR IMASCHASHGE 8 XPRESQEGNSVBREOR

sanpl es were drawn for testing by mcrotiter assay at
i ndicated tinme points. Hyal uroni dase activity was

S SLAHLANEGE wilthont aareptigpadps was genseted eeloribg ingo a bicistronic

R LBkt RPN ) QO ORI P B Forsion o

sHMSESPafonpeistset BOI veetor batkband (Premegdf\IHMR sagianvd éncodi@amino
2004/ 078140 PCT, 2004/ 006656 143 105711 b. Results
ﬁ@%ﬂwiﬂé’mﬂ PRdRSE, B WHorBa) gbgntyy gite (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 sSHASEGP 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



| gG Kappa Leader sHASEGP AA 38-478 HI S6 3. 0257 Native

Leader sHASEGP AA 1-478 HI S6 0.4857 105721 The enzyne

Ve SaM/hese! ts i ndicated that the 1gG Kappa | egdatudyaéioossss
capabl e of enhanci ng secretion of sHASEGP

approximately 7 to 8 fold higher than the native

secretion | eader when comparetnith clones P478, Y 482

or N 483 that | acked such a |eader. O her kappa

| eader constructs with variations of the | eader fusion

aning atide h-187eofAlspdibydibfidatSrgduofasd deparsesdits the alahaltribosomal entry
L36 or F38 of sHASEGP yi el ded increased |evels of

Wereted neutral active hyal ur oni dase activity as

wel | . These exanples are intended to expand rather

[0%26] ThéthimAidPH3E 6Péh Rhdihp EramBWeR alififie@ Froff f¥nvitrogen ORF clone
efficient secretory | eader sequencés may be utili §ed

AOHH06ME Invifregere ElarshaddyA) Wil 73] PrExenvibatEntgoduosd 41 Nhel site and
EXPRE VECTOR [ 0575
R AR s R R e Lo P B ey PR

mtodiceg a smdichc?lob ifﬁlﬂ@ﬁiﬁg I’Ilymlsnfe)@ltﬁg aad iirﬁfbdﬁaéilseﬁf B&RH 1 rs&dction site.

SEQ ID NQ 47). The 24 plasnm d vector for expression

%he reéulA@Eéﬁﬁcwmw@é 1gatsEinty therbpsmid ey (darigel, Palo Alto,
SIRAVAR Afze NPl ' g7 n PH20

?}%@Ifur onlﬁg a?g , an .ﬁ%@%pﬁ%@%@ﬁﬁﬂ“@%ﬁ@%@@u RES)

from the ECW virus (Contech), and the nouse

HIFTHESAMBLE-T educt ase (DHFR) gene. The pCl vector

backbone al so i ncludes DNA encodi ng the Beta-I|actanmase

LT GRS B0 SRR EpRESShG T Ve ot o

region (CW), a chinmeric intron, and an SvV40 | ate
pef79hdiensttantfecied DEGHINEHO(cBN Gowiddim GIRTE@ MadiiietDCDIEHO media

BrORG) Fel TP TR i1 CREamaF RG &) Dirionisiisy.

thcd), SeRPse@AON 028 x TT RUb/MAA irt 8 haked DAL, .
COnSTr et 3Ol PLBO | RES DR Svamer ?ﬁ‘z\lgﬁg’ép?%gﬁ? {¢ tpepstection.

£clis wereesTowmRRi3 & peainisés Co hymidifisd maebagmwiby b?f?lper for Slsetking.
00, AC] - WD 2004/:078140.. .
ERGOa Rt i Do BRO O HE-ER3E Ry prior to

tiahgfelstiohol at e reduct ase separated by the internal
ri bosomal entry site. [0576] The human PH20 open

3L 50 obB TR Abte R ot i Bl reetrS bR Gt e was pellted
an®rdsiFenddiab aldehsi8ODDBMONREINS $i0t P i ZX%Q%&éo#dbuaffer (2X

consensus sequence before the Methionine of PH2
FelSr=40 pYM Mepes, pHt 7.0, 274 mM NaCl, 10 mM KCl, 1.4 mM Na,HPO,, 12 mM

dextrose). To each aliquot of resuspended cells, 0.09 mL of the linear HZ24 plasmid (250

ug) was added, and the cel/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/plasmd 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



i ntroduced a stop codon follow ng Tyrosi ne 482 and

i ntroduced a BanH

restriction site.

The resul t ant

WORproduwot was |igated into the plasm d pl RESatw/0£2004/006656

(d ont ech,

Palo Alto,
PH20 PCR fragnment wi th Nhel
EXAMPLE- 7 [ 0578] GENERATI ON

o,

CA) follow ng digest of the
BanHl .
SHASEGP EXPRESSI NG

[0577]

CELL LINE [0579] Non-transfected DG44 CHO cells

keledtian

shaker
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n preparat|
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Fl(l)dlﬁe& incubator.
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[0585] Ten clones were identified from the 5 plates grown without methotrexate.

Plate/Well | Relative

ID Hyaluronidase
Activity

1C3 261

2C2 261

3D3 261

3ES5 243

3C6 174

2G8 103

1B9 304




Units/m Transfection 1 1 to 10 0.25 330V

Transfection 2 1 to 10 0.52 350V Negative 1 to 10

wWo Qdaaoréant rol [0584] Cells from transfecti on ptT/us2004/006656
(350V), were collected fromthe tissue culture well,
counted and diluted to 10,000 to 20,000 viable cells

per nmL.. A 0.1 nL aliquot of t M cel | suspensi on was
transferred to each well of five, 96 well round bottom
tissue culture plates. 0.1 nL of CD CHO nedia (G BCO

gt ai ni|rkg34 mM d ut amax-1, and wi thout hypoxanthi ne
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ainilng-cells (finall volume 0.2 nL). [0585] Ten
tEbnes We¥é identified|{fromthe 5 plates grown without

ReLhpTTrgx5age.  Prate/ Vgl | Rel ative | D Hyal uroni dase
é&téliopity 1C3 261 2C21{261 3D3 261 3E5 243 3C6 174
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[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 into 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.

[0587] 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/ml 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 cc/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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[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
AS04 and passed through a Pheny! Sepharose (low sub) column, followed by binding

' upder the same conditions to a phenyl boronate resin. The sHASEGP was eluted from the

phenyl sepharose resin in Hepes pH 6.9 after washing at pH 9.0 in 50mM bicine without



Run Cells % Hours x|l OE5 Viable Units/m Vol (niL)

[@ ucose] Feed 0 4.4 100 0 4500 547 24 5.7 100 0
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[0597] EXAMPLE 10
[0598] ANALYSIS OF DG44 CHO-DERIVED sHASEGP GLYCOSYLATION

[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 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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h%&%l a. Protocol [0602] To determine if functional
n

get@qt yg:gggy;; W profeiciiptive pwldcnlar owss; edrifierd urhansdA SEGP
was treated with PNGASE or Neuraminidase overnight followed by gel electrophoresis,

1=

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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[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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{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 contéim'ng
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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SAVPL E—YL-M No—Rx—-22 01— Neuramnidase Q. N.50pM QG
23. 57| SPABLEF w 50nM 0G 0.0 PNGHMEF wit hout 50mM OG
o/n 1UN/fIh8/\AUb“J EXAVPLCE-12 [um.s%(“CTi VHFY—OF
SHASEGP RDS SULFATED AND NONHSULFATED

GL YCOBNuNnGhMaANS/N 0GAR] OGn addiji®y to the

m cr ot-H-ter-based-assav—usi-ng HA, the subhstrate

o T

bR
speci 1 F’N(hse%yv/ 50mM O 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 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. 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 sSHASEGP or

conditioned media from SHASEGP expressing cells as well as are mixed with 90ul of test
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(Human Umbilical Cord) Chondroitin Sulfate
@%'%%glﬁs sul fate, and Heparan-sulfate are obtained

from Cal bi ochem Human unbilical cord. H_yal uronan was
9627 He0URitool sHASEGEAG I 1@ twas iRabaed XithD0odi 10fR44Rs Buffer

0. /n Oul sanples of purified sHASEGP or
th}% gEWB% éﬁ'ﬂ?ﬁé‘oﬁ%ﬂm PobHipkesEhouss i B seangpining 1 ugpef various

3 ' ' | . 4.0781 ;
Rl ol dforticb By ol P1eLrcpiBlead BRI fNERAE By Algfan biue
stmowgatesdlddoncraded mabilay slERCto &aihflewpedesiin ChbadroRia Sulfate A,C

les are n ralize i t.h.sanpl uffer_ (Tris, EDTA

BT, Sl B blrodn el borc R cn Bl o Shbotredinpiate B
wihefdas ﬂi@!’iﬁhﬂﬁg&b&d @Rycd IR YRARE bélrx%maqglegﬁhﬁhe middle of tFe gel, the
&gg@g{ggm nogl ycans, are detected by staining the gels

GOPRRCE shovegdi e majosty off aleirmblupstein renyipg dt the dye front with a
%Haﬁ{j%&ﬂit ofﬁgltgrm«ﬁgm% Aestald, Mal% G acial Acetic

1 ;
cid. Degradation i1s determ ned by coOnparison
substrate nobility in the presence' and absence of
02 §InBX AMBEE1 3 EFERESUDF METAER TANSCIN sHASE G ASTHASEGON
6 inl Qul was incubated with 90ul 10mM Hepes Buffer

' ru um n f.or .2 hours at 37C. .
Weadn BiAIE, SRR o AU Daih ik opRipeCondnm actvity, human
FHASEGH v dosnd hlbeatteieddorie ttiond &ryplimal QL RUREIRY. In the
Al ci an_bluye stainjng revealed increased nobility

RIRFest Of pyyrification i HASE(ER wastouad ty g rdpyisaccHi¢ acitdtysfolioving
RARSLER a | f.at e
ﬁ%?esgﬁ ondr oi t (?%}a}gdl}llcg% ég%!.ekhé{ %@gggﬁ%g %sg 8%9%]&8 have'a very

lgmspesifinianyty wherspurdied ashanegrreity fromtDEABifeltbveeddfy subessive
]qskMAtC,h;?uriﬂcations. As IMAC resins can chelate metal ions, various metals were

added back to sHASEGP to determine the relative enzyme activity.
[0630] a. Protocol

[0631] Purified sSHASEGP was tested following incubation with 0.1mM nickel (N1),
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.



di gested products showed the majority of alcian blue
stain running at the dye front wwth a snall anmount of
wWab&lle3di46 UNNi ng as an increnmental |adder. 106%8%52004/006656
EXAMPLE- 13 EFECTS OF METAL | ONS ON sHASEGP ACTI VATI ON
[06291 In addition to the requirement of glycosylation

for optimal enzyne activity, human sHASEGP was found

to be activated with cations for optinmal enzyne

activity. In the process of I¥drification, sHASEGP was
found to have a |l ow specific acitivity follow ng

[9682]es Realtchr omat ogr aphy st eps. The HI S6t agged

SHASEGP was found to have a very |ow specific
acti vi y when purified tq hnn‘nﬁﬂnﬂl_t\l from DFEAE

fol | owgd Bietasalididite i - 1 MAC Rewtr ActivinoRidml As | NAE
resi ns metat—ons, varirous—netats—

added bﬁ to sTIiMEEGP to|deternine the relative éﬁ?g}
activi Y00 86801 a. Protdcol [06311 Purified sHAGRGHs
was testedfollowingincybation with Q 1nM nickel

(N, éQB&MCPOo) Zinc ([zn) calcium (Ca) and 8.972

\IJ

Magnesiig SJWZ for—2hours—at—Toomtenperature

fol | owed delerm nati on of hyal ur oni dase acti v?t7§}7‘? L
m cr ot i t166 uh/aéled assay. 2004/ 078140 101.9892
PCT/ US2 sults Metal Salt

Additive Neutral Activity UWnl NO ADDI TI VES 11. 909
100 uUM Ni 6.0306 100 uM Co 8.972 100 uM Zn 3.7476

ﬁ@@B]UMs%\lﬂcQQt %%%s&ﬂ@%gﬂ)rd%c‘gdg% g&{dnﬁ% ﬂ)\ﬂ*ﬁf ﬁﬂtcigrarlg{}g%ubation of

al'uroni dase acti vi ty Wwas | ow ng 1 ncu
SiﬂASEGiBSE@:O NDMC@lcnmm&llmiMlMagnesﬁlnﬂm% bogretivatfon W found

AT ST WA AR A YT AN

tIhB epeafiesttivith of feRakYrh€ todpprokititeRf 94 B0 Wi %%rotem based
appro&bﬁately 97,000 units per ng Erotel n based upon

Jagasaieaient. /A dgersiespansp e ot Galgimnpndidegiasimametals was
MR RRRE YSU BRI t tm{ ?@&c‘aﬁ?&tﬁﬂ of g egaq gcﬁr{s% %Sz}l;;%ie

opt i mal concentr at I ons

Di val ent Netal rCa++1 [My++] 100 1 1.3
mM Divalent Metal [Cat+] [Mg++]
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 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 10mM

Hepes buffer was incubated with the immobilized biotinylated substrate on the microtiter



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

wolAGRGFRMas found to occur in the mcronol ar rpRa&2004/006636
Concentrati ons above 10nM were inhibitory for both

Cal ci um and Magnesium To rule out nonspecific

activation of substrate rathel3%than enzynme, Cal ci um
Chloride in 10nM Hepes buffer was incubated with the

i mmobi li zed biotinylated substrate on the mcrotiter

Mae Zoibew QIS 1w EBLRET NoS2 6 0aticd 0a6F6undlsberptha bezyingd Wavsdded to the

washi n v when the enzyne
Gt AP bl S e e Beshed e S Prtion S i e on
oMpadead relddzed Agitv MG Hical {
Ilmh]b(‘;g%hol [ pa;ee Crel eg\ggsr?gl ve cglfli‘%été‘é%vﬁg rCteIY/aglgPéwh

algiugg Yulipg qutanastifaghofithe parbaxyl teimaims HIS hepitope tagn
artlfact of the carboxy term nus Hl S6 epitope tag.
%V Y EXAYRLE 14 [0636] EFFECTS OF ALBUM N ON THE
ACTI'VITY OF sHASEGP [0637] It was found that the
di lution of reconbi nant rHUPH20O and ot her preparations
19636 ]SERE A e DR ABUMIN @N-THEE AVHIVEYEIQF <HASBSPS
required albumn in additi on to Calciumfor optinal

Sl P4 o Fd o B oo RRAHILELD wik ot prgperptons of

ﬂaigdatdﬂiﬁusé fesieldenvddteyatlieniadsk e rdghired alﬁhﬁiﬂ%&d@ﬁl‘afl ?d Galcium for
on. enzyme activity. Enzyme assays with sHA

BEAlY- pr epar ati ons were exani ned using both 1mv|
Cad 2 and 1ng/m Human Serum Al bum n. [06401 b.
ﬁgggll § PrkO4411 Activation of hyal uroni dase activity
was found at high dilutions in the presence of
al bumin. It was not clear whether this activation was
E'@%lsﬂumarbSerpm&»nmim GO0 rveas dilateil ato d OmM Hepésebudfebwith ICalcium

| lgfcfefe‘g?] ltEJ‘ or m,l a?lglélll%lhtob%lot ]I} ogé %’ eslétlrvatyeEnzyme assays with

SHASEGP and commercial preparations were exammed using both 1mM CaCl, and

Img/ml Human Serum Albumin.
{0640} b. Results

[0641] 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 avaiiability of the substrate. A preferable formulation of human
SHASEGP could therefore include Albumin and a metal salt consisting of either Ca]ciufn

or Magnesium.

[0642] EXAMPLE-15 SPREADING ACTIVITY OF PURIFIED sHASEGP IN VIVO

[0643] a. Protocol

[0644] Purified sSHASEGP 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 subcutaneously



SHASEGP coul d therefore include Al bumn and a netal

salt consisting of either Calcium or Magnesi um

WO A 7dIAVPLE- 15 SPREADI NG ACTI VI TY OF PURI FIpcR/uS2004/006656

SHASEGP IN VIVO 106431 a. Protocol [0644] Purified

SHASEGP in 10mM Hepes PH 7.4,  150mM NaCl 0.1% Pl uronic

was diluted to 0.5Uul in py]r5<§gen 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

mm the laperal skij @ edchsideadbalbdP ™" Migerhat bBH becrswbvibiidp ansthetized
final of 4Qul and injected

by et e e e 40 eetr B ROUBR k2 dimsgsions with

d Mi@odalifer BB 120 toStitH nfh. RaGhwad Iéﬁregéméa?dsw / My a tbitfol
t hat had been evi ously anesthetized i.p.
mmmhmm/&yn@zﬁxélddh@tdﬂ@@ ngeira WCUD}?)eblérlFe%rW%aS included.
neasured |n 2 dinmensions with a mcrocaliper fromt=0
@84] in. Area was represented as mm. As a .

r ol reconblnant Human HYALI that |acks neutra
activity but is secreted was included. [0645] b.
Resul t s TEBESRARRTICEEDYE AREA @ 45WEMRBA (@4abMi

Control 5{1.5mm B. sHASEGP O O1LU 76 8 mﬂ C SHASECGH

O- 05U 98- 29%]_ B ﬁHASEGn O. I EIIII I_. Irlll_\\l_:l
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[0646] EXAMPLE-16 KINETICS OF sHASEGP DIFFUSION ACTIVITY

[0647] a. Protocol

[0648] Recombinant purified SHASEGP;s 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

15minutes.



157 [0649] b. Results 4 UNITS 4 UNI TS HEAT

| NACTI VATED tm nute post injection tmninute post
wopaairsigot o = 52.38 to = 50.58 t3 = 116. 51 tgrraRedARocsse
t6.5= 181.93 T6.5 =63.87 tto= 216.96 T10 =65.80 1t16=
279.99 T16 =74.3 [0650] EXAMPLE-17 RESTORATI ON OF THE
DERVAL BARRI ER BROKEN DOWN BY sHASEGP [ 0651] a.

Protocol [0652] To establish the regeneration tine of

the pores opened w th sHASEGPIX/ol | owi ng subcut aneous

adm ni stration, 2Units of purified sHASEGP or saline

0649} wIResalss | Nj ected into two opposing lateral sites

subcut aneously in ani rral s at t=0 followed by i nJ ectl on
NS =Y ame—site -at-30m-R-60 and

\M t h tr}’ C U.l L IIC QU vvvvvvvv

24 hours. W%f the dye di%PNETOHEAT INAGETVA] F1]§1]Pes
post injgction was recorded for each tine point
conpared t;o. the control. WD;2004/ 078140

PCT/ US2004 I“UE)‘%ES%‘J“‘T‘BS [06%‘3"]““‘%"“‘ Rt ts 2 UNITS
SALI NE CONTROL Thour post |i nj ecti on sHASEGP t hour
post i nj gapi-on2BASECP to./5h= ¥838t 0. 5Sh= 54 tl hr 167
tlhr 50 |t22hr= 61 t22hr 4§ [0654] The results
denonst r ate—that—the—dernmall barrier reconstitutes
within 24 hGuHO-¥t  adnmi ni 4t 6948 of 2 Units of
enzynme. [|0655] EXAMPLE- 18 |DETERM NATI ON OF THE SI ZE
OF CHANNEHL Lo CRNED BY SH/-\‘>I:IE81;=' J 6] Tt Was—shrown
that hurmgn’ sHASEGP opened ghannels in the interstitfal
space sufficient to permt| the diffusion of a smalj

mol ecul e, | d=e16l9pypan bl ue [dye=cFgyEVEr, 1T Was

tie—= 279.99 Tis =74.3

[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

t=15 minutes post injection was recorded for each time point compared to the control.



unknown what the upper limts were on the size of
particles that could diffuse in the presence of
WwoAGEGR144 0657] a. Protocol [0658] Florescent pcr/us2004/006656
nol ecul es of varying sizes were used to determ ne the

size of the channels opened by human sHASEGP,

Fl our escei nat ed Dextrans of 4,400 and 2nillion Da

Average Mol ecul ar Weight (Sigma) as well as

fl ourescein | abel ed beads of 1d&fi ned diameters from
20nanoneters to 500nanoneters (Mol ecul ar Probes), were
[@aﬂqm;gkﬁﬂ@d subcut aneously in a volune of 40ul wth

fol'owing injection of sHASEGP or saline control in
the sa f‘\f 1‘ hﬂ r~| /e f nnf W

vas—t-hen
measur & UNITS0 di mensi ons at | 38LEAYRGQNTROL
i njectijon. WO 2004/ 078140 PCT{ US2004/ 006656 1p9

[0659] by usion Agent Diffusi Test Area
at Stanjd "B“e(’/“““iff“"““g‘sié‘% Size 160 W“%‘ﬂ?-ﬁ&"éaﬂg%ﬁoo Da 84.2
25.7 ontrol 4400 Da 38.0 5 SHASEGP 2x10E6| Da

141. 2 4| %s=0@Btrol 2x10E6 Da bthsw 8t 1 sHASEGP| 20nm
Di anet ef 92 3 20.6 Control 20nm Di aneter 51.6(3.0
SHASE J.UUlll ui culr;t er—616-5 At rot—1006mm
Di amet ef ‘0. SHASEGP 20)ﬁﬁ1§paneter 35.5{1.6
Control{ 200nm D| amet er 27.9 8| SHASEGP 500nm
Di anet ef,44 & 13.6 Control 5(p®2ammgarreter 41.2 9.8

[ 06601 {The results denonstraté¢d that nol ecul esjfrom
approxi hately | kDa (Trypan-Blue) to 50nmin di aneter

(Lat ex Beads) showed enhanced diffusion follow ng

adm ni stration of sHASEGP. Wil e bovine serum al bum n
(08840 e rehdvaitninsirdtathak theeleima bafriedirédonstitotes within 24 hours of
trypan bl ue the 50nm | at ex beads required
%‘jr'@'ﬁiSF"r“é%lh?ﬁ%/ ZH@Ct 0 di ffuse. 500nm

[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 sSHASEGP.

[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 SHASEGP or saline
control in the same sites. Area of the dye front was then measured in two dimensions at

15 minutes post injection.



beads showed no diffusion up to 480 m nutes. [0661]
EXAVPLE- 19 SERUM PHARMACOKI NETI CS PROFI LES OF

VB G NTIATED ANTI BODI ES FOLLOW NG SU13CUTANEQWS T/US2004/006656
CO I NJECTION OF HUMAN SHASEGP. [0662] a. Protocol '
[0663] Fenale Balb/c mce were anesthetized with a

m xture of ketam ne /xylazine. The mce were then

i njected subcutaneously with 20ul of 0.5ng/m solution

of biotinylated WO 2004/ 07814%CT/ US2004/ 006656 160
nmouse 1 gG m xed with 20ul of either saline or 20ul
WeAYEGResvlt ai ni ng 4Units of activity. [0664] b.

Results TIME POST | NJECTI ON CONTROL sHASEGP (4U)

Serum | =0 s O oM oo T Ser um g =2hkts—o
ng/m 3 ﬁnlsglyrﬁf&g%étr um Ig,f;;] q—‘éﬁﬁ?%t lBeﬁaﬂg/ mi| Siepdoev
ng/ m 06651 The—+esul farticle Siae, (| Jopu $HASEGR |
i ncr easﬁgs THE ki netics |01 um di|d¥2i buti of 253 | ar ge
mol eculrggdol Cl TTutatT 0lgg¥ieT & g 3Rjotinytatgd—+g6
coul d lhe detected in the control |group at 2 hours,
360ng/ MsHM8EGPappar ent bhyx@EGDur S 1[n4i.he SHASEG® group.
[ 0666] | EXAMPLE-20 SPREADI NG ACTI VIITY OF SUBCUTANEQOUSL
| NJECTEGM9DLECULES FOL RORENR? | NTRAVWENOUS | NBECTI ON OF
HUVAN sHASECR—-066FH—a--Proatocol 110668 Foursites
f or dyeasﬁ\ﬁ%@ti on were a?rfnfllkjlfréleerpeﬂaose of |8%&h Test
Articlgcamgicartier CORbPbnamiC [IFHjgECtT UM Wgs 45
mnutes after i.v. injection. Eachll dose of tlest or
cont r ol] sH&BHGRC| e was i njleminddlameter.| 6100t 0 2 anismal s.
Measur epent—of the dyelfront area past 45 mlnute

enzyne | &8Mi%hi strati on WA4rgdigteat|e8oat 2.5/78, 10 ang

15 m ny f each—doseor—carti-er-conrtreh—[0669]
b. Remﬁésyf%%m] Resul ;igd’ e%“ﬁeé rlatad t hat ﬁiﬁghl y
purifi eComBASEGP Was SY30@m mahdy |@vdi | abt e[gg distal
ti ssues _upon intravenous adm nistrjation. The spreadi ng
act i vi | yHOFE@y st eni cal || yoOnmdiirprtest| et 8d s HASEGRS was

rnnnr\r]nnf \vllvl; t h & 1 {I\ Ilhli t l ¥ i ﬂct! faTa h ! ng
dose d Control 500nm Diameter | 41.2 ”g9.8:’

r
1

[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 Balb/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



i ndi stingui shable fromcarrier control. WO 2004/078140
PCT/ US2004/ 006656 161 Dose Tinme Mean Type TV M nutes
wWoOoa0dWReSD PH20 1000 2.5 86.417 2.834193 PkeHudfedooesse
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 PH?PY300 10 87.092 8.686008
PH20 300 15 92. 337 10. 66466 PH20 100 2.5 56. 308
7.741934 PH20 100 5 63.156 11.42052 PH20 100 10
TEnSI Gl Gixed 4ith 20RHeF1400 sal e b7 208ZHWS I3 ZR 6entaiRin2 G Biits of
2.5.50.534 10.64287 PH20 30 5 59.493 5.163971 PH20
A9 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
[UdeD blReshlfis 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 1044 687 5 821216 Control 0 15
53. OPME BOSAINIECHNW SE 162 CONTROL | sHASEGP (4U)
Serum IgG t=0 hrs 0 ng/ml 0 ng/ml
Serum IgG t=2hrs 0 ng/ml 360 ng/ml
Serum IgG t=5S1hrs | 4152 ng/ml 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/ml was apparent by 2 hours in the sSHASEGP 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 minutes after i.v. injection. Each dose of test or control
article was injected 1.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 sHASEGP 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.



CLAIM5 1. A substantially purified glycoprotein,
conprising a neutral active soluble PH 20
woabsurogisdase pol ypeptide, wherein the PH 20 perus2004/006636
pol ypeptide is truncated at a C-term nal residue
within 10 am no acids of an endogenous GPl cl eavage
site and contains at |east one N-Iinked sugar noiety,
wherein the N-linked sugar noiety is covalently
‘attached to an asparagi ne rebfldue of the pol ypeptide.
. —2—The glycoprotein of claiml, wherein the :
‘| pol ypeptPase i s Timleect ed Meamm (d) a pol ypéptide that
ris a sequence of .am no ggi ds encodg¢d by the
gg‘(gq%)enc t hat M‘gl“% es étre?g%ig? aldut 749 ani no acid
|BHguencelgodent Rtsy W th gpa7SEqUENEE; g 1 N0 aci ds
1-483 as set forth in SEQ ID NO. 1; (1§ a pol ypeptide
PHZ? comffli0sesSa sequend82.47 ani 2dd4@ls encoded by
seq ce nucl eoti 1- 144 set forth in
%%%OI D NO. 6; ?é) a pol t}%@g? de t%&“gg‘bnpri ses a
BH2iencel@D anilfio aci dsigmgpded hyszazjgequence of
: i i di | east 85%of its
-lemfh undér ~condPPildhs of MI§AIStri ngency to
seq ce okt nucl eoti set f in SEQ I D NO
%I?Q%r (33)‘7€an poprepti deb?ﬁ% IS g%’gggéd by a sequence
| Ri2Ghucl 690i desl@hat is 87.8p2i ce swRsp@nt of the
enc f nucleotides_that conprises the sequence
S _fortejr‘?%i n S%} | D NO.QE-%? 3. TA&64%G coprotei n of
Bi20 m 1,j00her epg saird Sggahg Mol et7y74i19 4mval ently .
.attached to an asparagine residue selected from am no
R?QYs 8200166, 5235, 25463.3%8, or 188303 set forth in

ID 1. The gl otein of claim1, wherein
l??%d sugl\@P noi g?y IS co%é:ig&]tly quiﬂﬁ‘é‘bgto sai d
B20/peptliode t htHugh a PNGase sensyBbye bond. 5. The

W 1__wherein said sugar noiety is
. Ge hidgh nmantése typed-534 0vD W.6E287163 6. The

By opr agfpei n of cl ai m 159 yhier ei nSSlg'_g}?”sugar noiety is
a the conplex type. 7. The glycoprotein of claim1,
R ei n 39ai d slar noi e6810% a hybooayit ype. 8. The

R A Pl 3™ T el Moggig Puaar rotety
| 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 4841 6.546835
Control 0 25 34.652 5.935037
| Control 0 5 36.279 3.614544
Control 0 10 44.687 5.821216
Control 0 15 53.002 2.812439




| east one termnated with sialic acid. 9. The

gl ycoprotein of claim8, wherein the polypeptide is
super-si al ated. 10. The glycoprotein of claim9,

wherein the pol ypeptide conprises the sequence afoypwse
amno acids set forth as am no acids 1-450 of SEQ ID

NO 3, amno acids 1-438 ofl6SEQ ID NO 3 or am no

acids 1-459 of SEQ ID NO 3. 11. The gl ycoprotein of
claim11, conprising great ﬁ ﬁﬂgn about 80 % sequence
identity with a pol ypepti t conprises the

sequence of an1no acids set forth in SEQID NO 3
wherei n the P peptide is a hyal uroni dase. 12. The

gl ycop Bibstan léliy evraﬁ% glycomietert, SOMBESIpg [ayisapal %FélVF‘ §oluble PH-

20 hy%ﬂﬁeﬁ@gsegﬁolggepﬁaé YRR QhE BEI- E@?Blﬁ/gé(ﬁfdeqls %ﬁﬁcé}%&) {) a C-terminal

condi h stringency a | 'east
residue withinul 0l anhian gtids o am endogdenows GRJ dezmage sutd andcamminsatrigast one

: uence. of nucl.eq forth.in
N-tinfipd SHEA DB Do UGl ACTBR G UG moiet: I SAvplSAH yitached to an
aspar@?héye@.lcﬂ@bftﬂérbo‘l)fpe Hig. domai n. 13. The gl ycoprotein of
aim1, wherein the glycoprotein is a human

gl ycoprotein. 14. The glycoproteln of claim 1,

st 1 P WP BRRET 1 e h U RGO PRI R
ot (Bt PebRERE ﬁ%%%%’@tls?%“a&sﬁ%@‘c’é’ o Brfhq Feigricispepd by the

| @e@@ncé tl?dﬂCinélﬁ@ésuﬁeléasi‘tabb@taﬂ%ae[ﬂnﬂ@ a%?d uelde HeflRS with the
of SEQ I OYD W SE gl ycoprotein

ofseqmealpmﬂammatacids 1a4&$mSQ¢trfortthEQr{DmOt b about 50%

of the am no acids of said polypeptide are repl aced
wi th @pmot agolypaptide thei chmpmids tavequemsel lof iamgno acids encoded by the

t hsséf%ﬁﬁa?ﬂe%'ée% BeFS gt ool B b Eln Rl E5Tei o of

clalm ein.up to about 10% of the am no

S
Sk palineptadial faRPais 4 sthaeh  LABIIoRI g Payded by a

a%'e&’uen@@ of h6le8ides R4t AfyBidizes a@n?'ﬁ‘lé&@t SM%fel't@flfmﬁngth under
resultlngqg)hjg pepti de has cat al activity of

| egnditiggs ﬁ%}@g@rmao éheea;qmcy oépudlensided et fcmbm SEQ ID NO.
%gproteln of claim 16, wherein a free cysteine in
thé yal uroni dase donmain is replaced with another

id. 20. T [ cl
2 'm922|( CIS%Q aéﬁelgl‘{égbgﬁgc %EY ééf’qq’?ﬁcélﬁglucﬂfé’lmg ﬁ ‘dé‘ splice
oUlasihsteoftthe s%flbhcé & rﬁféf‘eroﬂaésythﬁtt &ﬁ‘l@ﬁ}%@s 3303 §ea\§‘ence set forth in SEQ

ol epti de t he copr ot ei n.
DIDVI\F%D gl ycop

3. The glycoprotein of claim 1, wherein said sugar moiety is covalently attached
to an asparagine residue selected from amino acids 82, 166, 235, 254, 368, or 393 as set

forth in SEQ ID NO. 1.

4. The glycoprotein of claim 1, wherein said sugar moiety is covalently linked to

said polypeptide through a PNGase sensitive bond.

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

type.



21. An isol ated sol ubl e human PH 20 hyal ur oni dase
gl ycoprotein (sHASEGP), wherein the PH 20
gl ycoprotein is truncated at a C-termnal residuejqgyp WISE
within 10 am no acids of an endogenous GPl cl eavage
site, and wherein the potency of the sHASEGP is
greater than 40,000 USP Uiness/ ng protein. 22. The
SHASEGP of claim 21, wherein the hyal uroni dase is
si al ated. . 23. The SEGP of clajim 21, wherein the
“pdten ?e'igévcepr@aetvépfc' 5@%' abrIFingsidoygar meistygs @ the complex type.
60, 000, 80, 000, 90, 000,95, 000 or 100,000 Units/nny.
24. The sHASEGP of claim 21, wherein the potency is
abbut Tde gheoptoteiBof dan 1mhersihregid sRSar mMibietygk pdypridtygien
of claims | or 21, wherein the glycoprotein is
nodified wwth a polyner. LLOYD WSE 165 26. The
glg/comet Bidbpadteial i i, whesigi said El%a?%d&&zrﬁﬂtﬁelp&g—hprises at
or dextran. _ 27. A conposition conprising the
least gng/leppingtediwitiosialid agidn 21. 28. A nucleic acid nol ecul e
encodi ng the pol ypeptide of the glycoprotein of claim
29. An isolated nucleic acid sequence encodi ng a
pal.y pampkigteopiotein 0 tlaink B, whérkethe pellypdptide N-buplr-sialated.
hyal ur oni dase gl ycoprotein, wherein the PH 20
pol ypeptide is truncated at a C-term nal residue
i 15, oS ABpRA R TRl o WO e POlPyrck: COpaRfe sequence
of anpoéd yeide bat dontlles smgwencts ledtboli $EQ ADEQUE mEnofacidsil 38 of SEQ

cids havin t le 74 % am no acid sequence
IDN&déﬁfﬁT‘if‘%c?q?aif?ég ?e%ﬁ%ﬂ@%fiam no aci ds 1-483 as
set forth in SEQID NO 1; (b) a polynucleotide

sequence of nucleotides 1-1449 as set forth in SEQ ID

NJ.l. 6;The (glycaprgsoinyefuelrisntl, ¢empesing razeaternthan [appnt 89 2e sequence
. : % . - n . . .
den 08 Pl B3 TR 0L SO i BB o ot in Q>
NO. huehege¢ih ititesol giptil@ fstdhylatur&thsel D NO. 6; or (d) a

pol ypeptide that is encoded by a sequence of

nucl eotides that is a splice variant of the sequence

0f 1 20UGHROLyHES ot lof CATRN | £EWhEMRE: § Epidd if Unkbled b

in SEQ | %)ygl\%’cmso. %30, A véct or avﬁgﬁgbsgquerllce as o>V @
polymieteofide that hybrSiégs|upddiGrdndlitions 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.
13. The glycoprotein of claim 1, wherein the glycoprotein is a human glycoprotein.

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

15. The glycoprotein 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.



31. A vector conprising the nucleic acid nol ecul e of

claim?29. 32. The vector of claim3l that is an

expression vector. 33. The vector of claim 31 that

a eukaryotic vector. LLOYD WSE 166 34. The vect&#C%PVWSE

claim 31 that includes a sequence of nucl eotides that

directs secretion of any pé#iypepti de encoded by a

sequence of nucl eotides operatively | inked thereto.

£ 165 oithe\EoBrorgn o el tha gk Brcingvhain, wpfocgtat 0% of the
amin§ %Hds &omr bélkf;&btfd@ &y @eglgéed%ﬁ laﬁbﬂm;mu%%a* Nghd® @le! resulting

claim 36t is a prokaryotic cell or a eukaryotic

polyp@eudie hag@ataliies activity ofatd¢aat % ef del Lemneaied paypeptide.

bacterial cell, a yeast cell, a plant cell, an insect

cell or an animal cell. 39. The cell of claim 36 that

| s17a MaeTEydopibtéiflof clad@. 16/ wietdn® dp ft® abdlt Q88 bNBhedmino acids of
sol ubl e pol ypeptide that contains the polypeptide of

said polypoptide arg gerlagediwigh anothar gmird #fdd-a nucl ei ¢ aci d t hat
encodes the pol ypeptide of claim1 operably linked to

a suitable pronoter into a cell capable of
i nl<80r de agiydmgrd%bihideMmL@avhmﬁh ehé¢ esultingpol FdpGiCRas catalytic

. cu r|n under. condi ti ons whereby the
ac“‘”@h% é%?sgéé %’p‘éfrcfﬁ? H@n}l@teéwf@gg‘é# by the cell; and
recovering the expressed pol ypeptide. 41. The nethod
of claim40, wherein the cell is a eukaryotic cel
429 THEe Elysopeotein of glaim 49, whisesi ianfree 8 SeiRa iy b hyaluronidase

doma‘é‘@s reblﬁceﬁ%ﬁ?&%ﬁgﬁf AR Racigemal i an cell, an insect

a yeast or a plant cell. 43. The nethod of
claim42, wherein the cell is a CHO cell. LLOYD W SE

Lk 43%@3?&?@%@{?@?%38@? asé%h%g%pf e peF o€ aﬁgctmg the

polypeptide outside the cell is operably attached to the polypeptide of the glycoprotein.

21. An isolated soluble human PH-20 hyaluronidase glycoprotein (sSHASEGP),
wherein the PH-20 glycoprotein is truncated at a C-terminal residue within 10 amino acids

of an endogenous GPI cleavage site, and wherein the potency of the SHASEGP is greater
than 40,000 USP Units/mg protein.

22. The sHASEGP of claim 21, wherein the hyaluronidase is sialated.

23. The sHASEGP of claim 21, wherein the potency is greater than about 45,000,
55,000, 60,000,80, 000,90, 000,95, 000 or 100,000 Units/mg.

24. The sHASEGP of claim 21, wherein the potency is about 60,000 to 80,000
Units/mg.

25. The glycoprotein of claims 1 or 21, wherein the glycoprotein is modified with a

polymer.



culturing the cell of claim36 under conditions
wher eby the encoded polypeptide is expressed by the
cell; and recovering the expressed pol ypeptide. 45.L0YDWISE
The use of the purified glycoprotein of claim1l in the
manuf acture of a nedicament. 46. A conposition,
conprising a substantiallyigsrified glycoprotein of
claim1 and a suitable pharmaceutical carrier. 47.
The use of the glycoprotein of claiml in_the
nedduf dde ghwoprotan Reedan deivhergp the palymenig PEG endextan.of
SHASEGP substrate in a subject, wherein the nedi canent
renmoves[[ing]] said sHASEGP substrate. 48. The use of
c 1280 mAddgmpdséion congaisthgahe glysoputest sfafleim 1. pr oduced
froma scar tissue. 49. The use of claim48, wherein
said scar tissue is a glial scar resulting from
spignalas s ¢ laBiduh¥lect® enddighgiBs polypptieBrife glshBleh of claim
said scar tissue is a result of surgery. 51. "The use

1. of claim48, wherein said scar tissue is a kel oid
scar. 52. The use of claim51, wherein said substrate
is associated with a herniated di sk. 53. The use of

t 1®. glAtC Rpragddemitlaé agidaefuchcé @hcddiey BRIOUfpRBIAY 6f Ofhedtral active
medi cament, which [[in]] increases[[ing]] the

solubdy PHi2) lreluspnidaseraly coperteine whenst taddi-2hmolypeptideais truncated at a
e OB P i B P Sl i

sequenit@bdleuted fram: about 0.5 microns in dianeter in said
subject. LLOYD WSE 168 54. The use of claim 53,
wHal eiarpodwiuglegtige sgsiuencsi ancoding gjsequande af amingoaréds having at least
be 0,0, 1: . i:$ 8. 55 e f cclai
WABBEE T yerkinB e S er ey i, ME bl 1483 as
t het fortheih SEEUID BOsUbst ance prior to injection. 56. A

Kit, comprising: (a) the glycoprotein of claiml at a
@mmewﬁleethe seatencs Of nugleetidenl - 1949 agsetlostpn 85D NO. 6;

ddbe _ :

- 3L o tl’l)ggﬁige'ef‘?e%%gx}f%”tﬁatthhy%%ﬁﬁgySl'oﬁg SPRALHES, oflesHMl-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.

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

31. A vector comprising the nucleic acid molecule of claim 29.

32. The vector of claim 31 that is an expression vector.

33. The vector of claim 31 that is a eukaryotic vector.



(c) optionally, instructions for delivering

t herapeuti c substances. 57. The kit of claim 56,

wherein the glycoprotein and the therapeutic subst 4Hh8¥D WISE

are provided as a mxture. 58. The use of claim45,

wherei n the nedi canment renoves[[ing]] excess

gl ycosam nogl ycans in a candgovascul ar di sorder. 59.

The use of clai mb58, mherein sai d cardi ovascul ar

di sor is selected fr ocar di al farct

céﬁgeg@ﬁv‘@cmaﬁc ) P hrBatoncliFon; auenes @3 inuclegfidestihat directs

4t offarfy! BEITbATIde VIREELL bl NP SERANEATE HucBIBNCSPErhNHY linked
Secreexcess g??ggéﬁnfnog ycang gggtunor ugf T rﬁ%@} e
theretohe gl ycoprotein of claim1 for the manufacture of a

medi canent  which [[in]] delivers[[ing]] a nolecule to

a tissue containing excess anounts of

91 35¢ 0BT QB YsFallaimD € IRAtNis tN @idRAVEAGER Bh £ coli vector or a viral

degrades[[ing]] glycosam nogl ycans suff|C|entIy to
vectoppen channel s | ess than about 500 nmin dianeter. 62.

The use of claim61, wherein the pol ypeptide is

nodi fied with a polyner. LLOYD WSE 169 63. The use

of36c] amiséldied Wbty imiprishig tholsoi®rofickailB®, or dextran.

64. A pharmaceutical conposition, conprising the

substantially purified glycoprotein of claiml1l and a

PR Mg UL 6REIaERBE R is Pptokdd gt'itaé 'k&g' 11,

conposi tion, c8npr§§?h5;tﬁ8 S0 stantlgﬁﬁ upf fTed

egcoprotein of claiml. 66. The pharnaceutlca

Ié:gﬂ gf aﬂga}éoﬁﬁgeagefi%(gﬁgltbgct@ggle ycoeerls(t)tcgl a plant cell, an

hmaﬁ&ﬂl&ﬁﬁ%MhhﬂQkhy active agent. 67. The pharnaceutlcw

conposition of claim66, wherein the pharmaceutically

active agent is selected fromthe group of agents

CORSI Sl Q) 8%1%:&?5'&% hel ARGHE &?é‘ecl?”t an anal gesi ¢

agent, an an amrat ory agen an antim crobi al

agent an anoebi ci dal agent a trlchonDnOC|daI agent

an anti-p son agent, an anti-nmgalarial agent

Goade

arftd céhinst r Prduring azRlublf ol yRspiids é%@oa@@mthe glpeptide of
sHA§EGPQ! kﬁfcs agent, an anti-fungal agent, an

ant 1’hypér S|ve agent, an antipyretic agent, an

antntr-opiaq:lag Iamecla'gemtd thatrengoddsihs palppeptidagé olpjm la]perably linked to

a suig%ii%tp}grgﬁr)]t%gﬁlrét It% ec{% ogalé)éélﬁ érlcsma;%ggﬁal % 8a§1.@|ar moieties into

sHASIYGPL , a biocide agent, a bacter|C|de agent, a

bacteri ost at agent, a beta adrenergic
culturing the cell under conditions whereby the encoded polypeptide is expressed by

the cell; and
recovering the expressed polypeptide.

41. The method of claim 40, wherein the cell is a eukaryotic cell.

42. The method of claim 41, wherein the eukaryotic cell is selected from a

mammalian cell, an insect cell, a yeast cell or a plant cell.

43. The method of claim 42, wherein the cell is a CHO cell.



bl ocker agent, a cal cium channel bl ocker agent, a

cardi ovascul ar drug agent, a contraceptive agent, a

decongestant agent, a diuretic agent, a depressant

agent, a diagnostic agent, a electrolyte agent, a LLOYD WISE

hypnoti c agent, a hornone agent, a hyperglycemc

agent, a nuscle relaxant agent, a nuscle contractant

agent, an ophthal mi c agent, a parasynpathom netic

agent, a psychi c energi zer agent, a sedative, agent, a .

sytbatth mﬁ?hPétﬁge PEGERNE aé%wbi%a{)mpzléﬁ thaégemaensghﬁ polypeptide of
sHASEGPﬂ&%uﬁg L, a vaginal agent, a viricide agent, a

vitam n agent, a non-steroidal anti-inflammtory

agent ,cultnrisgghot ealsiaf cloeB6 i mylee nayndiidnshivbeteby the encoded

agent, a . polypeptide, a protein, a nucleic acid, a

drﬂgymﬁuggﬁéﬁgﬁgﬁ@ﬂggh?Qﬂgﬁn sl eep i nducer. 68. The

phar ngegiklif@the CRPROSEIJoRPeplidec! @i m 67, wherein the

chenot herapeutic agent i'S a toxin or a tunor necrosis

factor. LLOYD WSE 170 69. The pharmaceutica

CONPOSHLi ' , rei.n anest.het i c_agen

TP TOR%: B o Bl ORETH S SRBR R Tt dpRre of 2
medicgagasi ti on of claim67, further conprising a hornonal

agent. 71. The pharmaceutical conposition of claim 70,

wherei n the hornonal agent is epinephrine. 72. The

oh C o e , o _

RS o S or SRR A%y Sl B OSSR Bt 1
a suitableythanmaceutical ¢oreiephar maceut i cal conposition of claim

72, wherein the stabilizing solution conprises, Nad

and a netal selected from CaCl2 and MyCl2. 74. The

phey megRUlsk 6 khefj%l?&ﬁﬁéyt%ﬂ.ncﬁ'f fimCl i 1R frtanuRRIrEbPa hiMicament for

stabilizing solution further conprises _ _
treatigg hgh eerndbsarafn eHASEGE: substiate aini @ CEIFA) . wirGeinTilee medicament

. [ lEiﬁmH i tjon of claim72, wherein the
mn“@?ﬂ@ﬁ?ﬁ?#géﬁgé u iogﬁr%hTther conprises a carrier

selected fromthe group conprising al bum n, detergent

or a surfactant. 76. The, pharmaceutical conposition

of 4&| abhs yes, ofyHainb A wherely said [exogsh guiatiath isgproduced from a scar
tissuy€ONPri ses phenol red, human serum al bum n, HEPES, NaCl

and a netal selected from CaC 2 and MyCl2. 77. The

phar maceuti cal conposition of claim76, wherein the

copcentration. of. t . . . . . .
)&E I'llthe use of claim U&, wherein said scar tissue is a glial scar resulting from

spinal cord injury.
50. The use of claim 48, wherein said scar tissue is a result of surgery.
51. The use of claim 48, wherein said scar tissue is a keloid scar.
52. The use of claim 51, wherein said substrate is associated with a herniated disk.
53. The use of the glycoprotein of claim 1 for the manufacture of a medicament,
which [[in]] increases[[ing]] the diffusion of a therapeutic substance smaller than about 0.5

microns in diameter in a subject, wherein the medicament opens[[ing]] or forms[[ing]]

channels smaller than about 0.5 microns in diameter in said subject.



gl ycoprotein is about 80 Units/m. 78. The

phar maceuti cal conposition of claim®64, further

conprising a surfactant. LLOYD WSE 171 79. The || oypwse

phar maceuti cal conposition of claim78, wherein the

surfactant is selected from sorbitan nonol aurate;

sor bi tan nonool eate; sorbitige pal mtate; sorbitan

nonost earate; sorbitan sesquitolate; sorbitan

triol eate; pal yoxyethylene oleic acid ester

deft-v dihe\use ;of c yﬁg&y@pfﬁm asaid glwtelaﬂﬁ agjected at a dose between
0.1 {s06A0hyes: pol yoxyethyl ene stearyl am ne

erivatives; polyoxyethyl ene oleyl anm ne derivatives;

pol yoxyet hyl ene castor oil derivatives;

p 0 thyl 0 . I: ' i X .

Dol Y ordt i oE B 7 ARERLF Gif 35BbroRih pUBPLME' ¥ Hed with the
therapaitig eulyedrey peioetogihjectidrs; sorbitan fatty acid ester

derivatives; polyoxyethylene sorbitan fatty acid

ester derivatives; polyoxyethyl ene-pol yoxypropyl ene

degg. vat k¥edmpriRRlgyet hyl ene gl ycol hexadecyl ether

(Brij(r) 56); poﬁyet hyl ene gl ycol octadecyl ether

(Brij (&) T glypairywekyeftdsihehat 4 Qo eyweeatMeand BFOQ Unjts/ml in

97); t- | phenoxypol yet hoxyet hanol (TRITON(r) X

16%‘)3‘,"“%%%?%9Fréne gl ycol sorbitan nonol aurate

(TVWEEN(r) 20); polyoxyethyl enesorbitan nonopal mtate

( TWEENP) ) &oge,astwp Jheraneude substapeein afgiceentahe carrier; and

nmonostearate (TWEEN(r) 60); pol yoxyethyl enesorbitan

Tri st é@r at @piyEdy instredions forelelivering therapejitiesubstances.

sorbitan nonool eate (TWEEN(r) 80);

pol yoxyet hyl enesorbitan Trioleate (TWEEN(r) 85); tris

( hyrdr ot ket dTV019imas s, BRI BiR s YodipFotéin SHd e Belap&RiteMibsthnce are

dodecyl . sulfate); block copol yner of polyethyl ene and
proviged 3574 BiXF8ne gl ycol (Pluronic(r) F68); or al bumin.

80. The pharmaceutical conposition of claim 64,

wherein the concentration of the glycoproteinis -

bei8nwediheabstitofl clamint Ay winaeiBO@® Unedisanmant BovEk(§ing]] excess
1 0pharma eut i.cal ccf)n‘%osilti n of claim78, wherein the
elycoSRRRlYEaRs B4 BROORECY G ot ein | s bet ween about 1

Unit/nmg and 300 Units/ng. 82. The pharmaceuti cal

conposition of claim 78, wherein the concentration of

t Y- JihgaspebelainnSs, svheerinsad caidinyasculagslisorday issedectesiofrom a
P J maceut i cal sition of claim
myocggi,lélﬁ ﬁ‘?‘?‘ﬁ’e&%%ﬁg’rgF‘gﬂnﬁgaﬁg&n%taéﬁ%g?%cﬁ&g@% ected from
cal ci um and magnesium LLOYD WSE 172

60. The use of claim 45, wherein the medicament removes[[ing]] excess

glycosaminoglycans in a tumor.

61. The use of the glycoprotein of claim 1 for the manufacture of a medicament
which [[in]] delivers[[ing]] a molecule to a tissue containing excess amounts of
glycosaminoglycan, wherein the medicament degrades[[ing]] glycosaminoglycans

sufficiently to open channels less than about 500 nm in diameter.

62. The use of claim 61, wherein the polypeptide is modified with a polymer.



84. The pharnmaceutical conpositions of claim64 that

is formulated as a tinmed release or that is rel eased

upon contact with the site of application or targeﬁngDVWSE
ti ssue. 85. The pharmaceutical conposition of clai _

that is fornmulated for topical, |local, enteric,
parenteral, intracystal, insgacutaneous, intravitreal,
subcut aneous, intramuscular, or intravenous

admi nistration.. 86. The pharnaceutlcal conp05|t|on of

cl65i m1bs unak claim 62 r‘YhfFed’P the podynaeris FEGr dextrat:

aerosol, tablet or capsule. 87. The pharnaceutica
conposition of claim 83, further conprising an enteric

cadlt i y. pB&maTEhaicph acomapaesitidng alcompripiagi tthon sostaitiailyn purified

87, .wh grejn th gatln Ja selected fromcellulose
elycopiiginPECIa hande BRTREFSHEERNRRIEE gl ycol |

pol yoxyet hyl ene sorbitan, castor oil, ethyl cellul ose

pseudol at ex, phenyl salicylate, n-butyl stearate,

st(éar i‘c pbarthagenticelr peropesitiveax. co8@risimpe thhaswstantially alpurified
1 qp Etlon of claim64 that is a |yophilized powder.
gy“@ﬁ)l %H%Jhaceutlcal conposition of claim 89

wherein the |yophilized powder is produced by a

process, conpri si (a) transferring the o

pHr mdde umhaé@pce@aﬁ%ogqmwmqnnpé Céalmugf,ewhgwnmﬂheorglywprotem is

form lgged‘?ﬁ € co t) 151‘13’6 eafdrhe Y etulugﬂl 1%5 e and (c)
e sofipbiikbid fHledd R URIL AR L

yophi I'r'zi'n tered ion er standard
conditions to produce a sterile pomder 91. The

ph eutical caqnposition of cI 90, wherein t

buth orl e gptiafnessuical oinotion qir %Jmm@éghem&gﬂqab@macemwaﬂy

actlvé)aéern@ﬁsese?é&%d%&ﬁrtl@%hq of \%%entsﬁ&sﬁﬂﬁ’é 3320 %Hérh&tﬁér ?eutlc agent, an

conposition of claim?9 erein the buffer solution
analgﬁm tagmt, goamrinflegntay ggcntoan adinpiotopihl agent, dnl YR bRIGHE agent, a

h h | f, cla .
wichqfesit PR CHT AP SRR ok aPa it B8y, L Ty fonvulsan

agend a@ﬁ O fRi- de%essélihe agdhar rmaeuhma‘rﬂirme@nﬁg@at t bANaMi-figlgal Ngent, an
wherein the lactose is present at a concentration
antlhﬂ?er@é%lWeé&efﬁ:b%m@ntwyfﬁj}’crﬁgetl‘@) aﬁ@@ﬂtpalaﬁlt?rﬁg‘?ﬁt amantibfgmine agent,

an al@lﬁ%dg?ﬁa?gl&:'taﬁghlspg%gﬂp%tdl Abci: 3l ?ﬂtgg amme'ﬁh régélﬂea bronchial

rses a sur
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.

68. The pharmaceutical composition of claim 67, wherein the chemotherapeutic

agent is a toxin or a tumor necrosis factor.



96. The pharnmaceutical conposition of claim 90,

wherein the surfactant is selected from sorbitan
nonol aur at e; sorbitan nonool eate; sorbitan pal nmtattiLOYD WISE
sorbitan nonostearate; sorbitan sesquitol ate;

sorbitan triol eate; polyoxyethylene oleic acid ester
derivatives; polyoxyethylane |auryl am ne

derivatives; polyoxyethyl ene stearyl am ne

derlvatlves pol yoxyet hyl ene ol eyl am ne derivati ves;

p HWF@?@“%FBWPNIPOIHQF ic@gpl@egvherem the anesthetic agent is

lienoPf ‘ngﬁ ylighe hydrogenated castor oil derivatives;

lgrl0po+yoxy t‘ﬂ +ene bi s phenol ether derivatives;
polyoxyethylene glycols; sorbitan fatty acid ester

d t h | rb tt d
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agentderivatives; pol yet hyl ene gl ycol hexadecyl ether

(Brij(r) 56); pol yet hyl ene gl ycol octadecyl ether

(Brij(r) 72) pol yoxyet hyl ene 10 ol eyl ether (Brij(r)

97 hen X et. t TRI.T X .

1005 : o R ERREY SRBH O Y DAR I, atpeitip SR hlrmibmal agent s

ephw?mmEEN(r) 20) pol yoxyet hyl enesor bi t annonopal m tate

TWEEN(r) 40); polyethylene glycol sorbitan

rmnost earate (TWEEN(r) 60); pol yoxyethyl enesorbitan

Tr’; | ¢ a%aﬁo%g%%ﬁyﬁr %Qf@@.:sﬁ 0 p8gézﬁﬁy %@ NGhGleYf the pharmaceutical

camqmmbmpmy@tahydbelums@sdium@n Trioleate (TWEEN(I 85);
tris(hydroxynethyl) am nonet hane | auryl sulfate
(TRI ZMA(r) dodecyl sulfate); block copol yner of
p0ﬁ3y etripy |p¢1ﬁﬁnafl‘:@ﬁltld%@ |c¥1ﬂf)9§b{$r? BE clinf %0l whEleH] 881 &4Wilizing solution
F68); or [ bum n. 97. onbi nat i on’ conprising, a
compgises; Nag'l amdadi mgted S¢lh@ecpframr@afeluamcth1g(¢nnp05| tion of
claim 64 wherein the conposition is contained in the
vial. LLOYD WSE 174 98. The conbi nation of claim 97,

WEH eiThe tph@rmsdcettida cuingbsitiembAclain M, et thefstdbikzing solution
pharmaceutical conposition that is for single dose

furth%rd:ﬁmﬂr@?%%bx ghediamine Rigmeptihatid FDEOpri sing, a
sterile vial containing the pharnaceutical conposition
of claim85. 100. The conbi nation of claim 97, wherein
t Hs. stTéueiphanmioahticfammbﬂmpositimnbﬁb}ahném whaeimtheaftabilizing solution
sterile water for tio and the fjnal
furth SRR GHTIEH S HG AP Bl BRSPS b fliergent or o
surfa@ggt. 5000 Units/m . 101. A conbi nation conprising, a
sterile syringe containing the pharnmaceuti cal
conposi tion of claim 64.

76. The pharmaceutical composition of claim 72, wherein the stabilizing solution
comprises phenol red, human serum albumin, HEPES, NaCl and a metal selected from

CaCl; and MgCl,.

77. The pharmaceutical composition of claim 76, wherein the concentration of the

glycoprotein is about 80 Units/ml.

78. The pharmaceutical composition of claim 64, further comprising a surfactant.



102. The conbination of claim 101, wherein the sterile
syringe has a volune of between about 5 to 50 |
103. The conbi nati on of claim 101, wherein the fin%
concentration of the glycoprotein is between about
and about 5000 Units/m . 104. A conbination
conprising, a sterile syringe containing the
pharmaceuti cal conposition of claim85. 105. The
conbi nation of claim 104, wherein the fina

c offe e rthe PhpBRACERtiqah gomppsitieipilam78. vhsesipghersupferant ig selected
from %gﬂn V\Eer 8?‘%@%?8 %%élrr?la%né%%g }:eél-g&g)g‘r&rlggy t%géﬁgprsb%n dHolearate;
sorbitins seshualaten sallotah Gidledt®y pblyuxychiylgle oleistaeid |aster derivatives;

water . 107. The comhi nat.i on of cl ai.m 104, fuither U
polyoeiéﬁtg\y]egf: nléura/ SRR devatiNg Bq_.}m)giem% e Stearyl amine derivatives;
ol a8 ULl bnigf f @G1vaMGesd : 153 188ivatives;
P Rkt o o Clal B 104 Poor by The, oo G 1vatives
polyqxiyethiteoehidreseniipd edasst o1 edesiyatives] polyalyetbylede fhiprphgnol ether
et S P SR, ASG0H ol NP B B Ry obgrveimen
sorbiRAD R &lad  agantderiRatives C WIRNGeihdRine OBKypdPylene  derivatives;

anti - parki nson agent, an _anti-malarial agent, an
polyeaintléreoglyer] Smradeaglesther (Brij&rfio);- mhéyatiedasng]yag entadeayi dther (Brij®

antiarthritics agent, an anti-fungal agent, an
72); apnlyanypéwleansilfe énﬁt,heran(Berij{Q et -Qctylphanoxyaalyethoxyethanol
anti-=parasite agent, an antjhi stam ne agent
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agent, a diuretic agent, a depressant agént, a
(TWHEREN8SY; i téis q@gdrox yretBly B Cdrhiabink thadg @diiryl Sulby@IPRIZMA® dodecyl
agent, a hornone agent, a hyperglycemc agent, a
sulfateisilbek cepalyant ofigelytthyneand | @lygoopylact glytola@urbnic®nF68); or
b opht hal m ¢ agent, a parasynpathom netic agent, a
albumly chi ¢ energi zer agent, a sedative agent,
asynpathom netic agent, a tranquilizer agent, an
uri nary agent, a vaginal agent, a viricide agent, a
vi&aniThe rglgmqeu@cah eompewtien db¢laiambf.- whdrkiartheiconogntration of the
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drug, a organic nolecule or a sleep inducer. 109. The
conbi nation of claim 108, wherein the pharnaceutically
ef$lectlibgerhatpaseuiical camppsiéerephelging 78, wherein the concentration of the

glycoprotein is between about 1 Unit/mg and 300 Units/mg.
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82. The pharmaceutical composition of claim 78, wherein the concentration of the

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

83. The pharmaceutical composition of claim 64, further comprising a metal ion

selected from calcium and magnesium.



110. A kit conprising the conbination of claim77 or
claim 104 and one or nore of the follow ng: (a)
packagi ng material; and (b) instructions for using IEleeYD WISE
kit for the use of the pharmaceutical conposition.

111. The kit of claim 110, wherein the packagi ng

material includes ice, dryifge, styrofoam foam

pl astic, cellophane, shrink wap, bubble wap, paper
cardboard starch _peanuts, tw.st ties, netal cli

meal 1hgitharrapcentigal ecorr@paggnSaﬁa crauab@rthanlszfonméat%és a timed
f [
release orﬁltrfﬁllﬁelf&%sé r\f_ptolﬂ%lo%trégtg\gf‘rﬂnﬁﬁ%g of‘%@ﬁ{cg\ﬁ%ﬁ%’ t%rgegald é1ssue.
sHASEGP is free of bovine, ovi ne or bacterial enzynes,

and aneliorates or reduces, th ccu
r§ -r?r@ar%aﬁca COBPEPRET g ﬁéﬁatrﬁeforraglaaﬁ for topical,

localCI 8ht8tid 12 pardhverag) nlntnlﬁ@ys@élcurﬁ%&hiaﬁébdss Srﬁtlrﬁﬁﬁtr&ql f E@¥Butaneous,

‘car di ovascul ar, cerebral,’ paraphi npsis, nmyxedens,
lntrarauﬂca;ham}x@mﬁaotmdmwﬁmmna 114. The use of claim

45 in facilitating revascul ari zati on of necrotic

ti ssue, conprising adm nistration of a reconbi nant

s RASE®Re iphammcautinah torapdsitian efndlaitro64 it éeformelategraswiptay, foam

of ne ascul ature into said necrotic tissue. 115. The
Orae‘i9§%l’@g H"ecaé’lsgilﬁopr otein of claim1 for renoval of

gl ycosam nogl ycans from the vitreous hunor. 116. The

gl ycoprotein of claim1 wherein said N-|inked glycan

deéitondihe aphesmaceutiend raompotitipn| of nadainy 881 6mthef ceitmprising an enteric
coat1156 13.7, 11.6, 10.0, 8.37, 7.32, 6.1, 5.6, 3.8 or

$2. 117. A process for producing a substantially

purified neutral active soluble hyaluronidase PH 20

pol ypeptide truncated at a Ctermnal residue wthin

138amIhe rhamgpseytical aﬁmaﬁ%@reﬁ’érakalr@rw ovherpimghte egdatipg is selected

r

o SOREL LA S, SRR bR pEASRL Sy gr o,
ethyl Sdﬁjlmpﬁiﬂid}bfamxephﬁm&bsahcydmdj m-bmlylssteaatel sidalrie atidrand carnauba wax.

production of the pol ypeptide. 118. A process for

purifying the glycoprotein of claim1l, said process

C@IPI T @aama@antcapédmsﬁidﬁ%%ﬁuﬁerzrttﬁatrir 29, opRlizAd POWES:.

low ionic strength with an ani on exchange " resin at

neutral pH and eluting said sHASEGP vvlth about 400 nM

ofgpd I SE

1905, 38 PhaRRb A SmaBlin TS, Mhb e LRBE SRS powaer
is prodleadtbyOa probéssasomiptisitig: sul f ate; cont act of sai d sHASEGP

i n amunium sul fate with phenyl boronate
(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.

91. The pharmaceutical composition of claim 90, wherein the buffer solution is

selected from HEPES, Phosphate, Citrate and Bicarbonate.

92. The pharmaceutical composition of claim 91, wherein the buffer solution

further comprises a sugar or carbohydrate.



resin; eluting said sHASEGP in | ow salt at neutral pH

contact said sHASEGP wth Hydroxapatite resin, and

el ution of said sHASEGP with about 100 mM Na Posphat&oy

resulting in a sHASEGP wherein said sHASEGP i s D WISE

substantially purified. 119. The use claim45 for the

manuf acture of a nedi canentl73wherein the nedi canent

[[in]] treats[[ing]] a disorder of a mammalian eye by

i nducing liquefaction of a vitreous hunor. LLOYD W SE

17923 12he Pphernumeutitsal Céanpositich, ofhelsin 2hewherdeipepei degar or

nodi fied with a polyner. 121. The use of claim

Carboi‘i@)rate\/\';ﬁéi:’étf%etoh@%?é?yner is PEG or dextran. 122. The

use of a human sHASEGP in the manufacture of a

medi capent, wherein the nedi canent reduces]

i it addg |pamrﬂ06%tw} eompPsitind yrkaiesd3s Wagtsibibe [I%Fr%ﬁe is present at a
concé’r‘ft‘ﬁﬁ&ggfﬁ Ben LUHTRY PEIBolS lfﬁﬁgfr@a erized by being

peptr de t uncate term nal residue
wi thin 10 am no acids of an endogenous GPl cl eavage

sigse; Theiph@rnsdébstcantdmpdsitidn el JVOWhBRin @Y blfeOfurther
bacterial enzynes; an bei ng greater t han about

Comme%W@SPnUmts/rrg protein. 123. The use of claim
122, wherein the human sHASEGP is further

char acterized by being free of 1gG 124. The use of
t . gITye pbpmrasevticst C@nmsmor_l ofrelaimedGravhgrear thersarfgetant is selected

from %let&S ']E&Holafu%te %)rr n&(ﬁ%a% o?’&iﬁalﬂl &lmﬂ%tz g&r‘)r?)ﬁ% L: rrronostearate

arct, ’congesti Vv
sorbiand sesqmlt(ﬂauepsmkt&raos trmle@é y po@anyanlo;gér)ec diheiacaidndsadri ddrivatives;

polycHh SR AR r SRy ARy BN CTilgF o h e deivatives

polyo&gér’rtgglgﬁé;;?leegls' gmg}f:egggérﬁvr?gges;‘g gﬁ?@?&@lﬁyl&&é‘c f tatoR Ntoif Oderivatives; -
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®
72); polyoxyethylene 10 oleyl ether (Brij® 97); t-Octylphenoxypolyethoxyethanol
(TRITON® X 100); polyethylene glycol sorbitan monolaurate (TWEEN® 20);
polyoxyethylenesorbitanmonopalmitate (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.

97. A combination comprising,
a sterile vial and the pharmaceutical composition of claim 64 wherein the

composition is contained in the vial.
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98. The combination of claim 97, wherein the sterile vial contains an amount of the

pharmaceutical composition that is for single dose administration.

99. A combination comprising,

a sterile vial containing the pharmaceutical composition of claim 85.

100. The combination of claim 97, 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.

101. A combination comprising,

a sterile syringe containing the pharmaceutical composition of claim 64.

102. The combination of claim 101, wherein the sterile syringe has a volume of

between about 5 to 50 pl.

103. The combination of claim 101, wherein the final concentration of the

glycoprotein is between about 1 and about 5000 Units/m].

104. A combination comprising,

a sterile syringe containing the pharmaceutical composition of claim 85.

105. The combination of claim 104, wherein the final concentration of the

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

106. The combination of claim 104, wherein the pharmaceutical composition is

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

107. The combination of claim 104, further comprising a second syringe containing

a pharmaceutically effective agent.
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108. The combination of claim 104, 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 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, asympathomimetic
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.

109. The combination of claim 108, wherein the pharmaceutically effective agent is

a viscoelastic.

110. A kit comprising the combination of claim 77 or claim 104 and one or more of
the following:
(a) packaging material; and

(b) instructions for using the kit for the use of the pharmaceutical composition.

111. The kit of claim 110, 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.

112. The use of claim 45 in the treatment of a pathologic accumulation of
glycosaminoglycans, wherein said SHASEGP is free of bovine, ovine or bacterial enzymes,

and ameliorates or reduces the accumulated glycosaminoglycan.
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113. The use of claim 112, wherein the accumulation is selected from

cardiovascular, cerebral, paraphimosis, myxedema, scleromyxedema and lymphedema.

114. The use of claim 45 in facilitating revascularization of necrotic tissue,
comprising administration of a recombinant SHASEGP in an amount sufficient to induce the

growth of neovasculature into said necrotic tissue.

115. The use of the glycoprotein of claim 1 for removal of glycosaminoglycans from

the vitreous humor.

116. The glycoprotein of claim 1 wherein said N-linked glycan demonstrates a

degree of polymerization of about 15.6, 13.7, 11.6, 10.0, 8.37, 7.32, 6.1, 5.6, 3.8 or 3.2.

117. A process for producing a substantially purified neutral active soluble
hyaluronidase PH-20 polypeptide truncated at a C-terminal residue within 10 amino acids of
an endogenous GPI cleavage site comprising growing Chinese Hamster Ovary cells in a
suitable growth media and in the presence of 0.1-1 mM Sodium Butyrate under conditions

suitable for production of the polypeptide.

118. A process for purifying the glycoprotein of claim 1, 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 400 mM of a salt; contact of said
sHASEGP with hydrophobic interaction chromatography resin in the presence of about 0.5 M
ammonium sulfate; contact of said SHASEGP in ammonium sulfate with phenyl boronate
resin; eluting said SHASEGP in low salt at neutral pH; contact said sHASEGP with
Hydroxapatite resin, and elution of said sHASEGP with about 100 mM Na Posphate,
resulting in a SHASEGP wherein said sHASEGP is substantially purified.

119. The use claim 45 for the manufacture of a medicament, wherein the
medicament [[in]] treats[[ing]] a disorder of a mammalian eye by inducing liquefaction of a

vitreous humor.
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120. The use of claim 119, wherein the polypeptide is modified with a polymer.

121. The use of claim 120, wherein the polymer is PEG or dextran.

122. The use of a human sHASEGP in the manufacture of a medicament, wherein
the medicament reduces[[ing] intraocular pressure in the eye of a subject and wherein said
human sHASEGP is characterized by

being a PH-20 polypeptide truncated at a C-terminal residue within 10 amino
acids of an endogenous GPI cleavage site;

being substantially free of bovine, ovine or bacterial enzymes; and

being greater than about 40,000 USP Units/mg protein.

123. The use of claim 122, wherein the human sHASEGP is further characterized by
being free of IgG.

124. The use of the glycoprotein of claim 1 in the manufacture of a medicament for
treating cardiovascular disorder including myocardial infarct, congestive heart failure and
arteriosclerosis, glycosaminoglycan accumulation, vitreous hemorrhage, herniated disc,
cancer, intraocular pressure and myxedema, wherein the glycoprotein is present in an

amount sufficient to remove excess glycosaminoglycans.



