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A VARI ANT FORM OF URATE OXI DASE AND USE THEREOF

CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] The
w@e@sani7enppl i cation clainms priority to and thechesmbé13502

of U S. provisional application Serial No. 60/670, 541,

filed on April 11, 2005, the disclosure of which is

bei ng i ncorporated by reference herein. FIELD OF THE

| NVENTI ON [ 0002] The present invention relates to

0 A

pr ot ei ns corrprl sing truncat ed urat e oxi dases and

nmet hods for produci ng them BACKGROUND COF THE

I NVENTI ON [ 0003] The terms urate oxidase and uricase

are used 1Ng .

(uricasess ' . , p

the oxidation of uric soI ubl e product,

[0001]al | %ﬁcﬂr?ﬁenfeapﬁu?atwe ql?éma @elprltYetOtaﬁétthq lz,enﬁﬁ?%f Y Sapivipional

excreted. Humans do not produce enzymatically active
applicatiancSesia] Nas6@(67& 84, tfilet ors Apsl B, 2003,2h¢ disslosure pfiwhiphrie being

for uricase acquired during the evol ution of higher
incorppratetbyereforMite éreigt al , (1992) JMbl Evol 34:78- 84,

i ncorporated herein by reference in its entirety. As a

consequence, in sUSEREY OF FHEANVENYRON e€xcessive
concentrations of TWric acid Tn the bl ood

[0002]§j Pg%&&?&%ﬁ%@ér{tﬁﬁgela{%@% é&f?@dlﬁrfﬂs{&gﬁga pfotél}qss })\écg%fcgljytic activity.

ng ura €posi

I n ted individuals, avail able drugs such. as
More S BRATY-61 T SO TSSO PR o AP WA QUG pidaSes and
produce treatnment-limting adverse effects or do not
HWﬂmﬁ%ﬁﬂéW%hpﬁﬁébmbondlt|ons adequat el y. Hande, KR et al
(1984) AmJ Med 76:47- 56; Fam AG (1990) Bailliere 's
C i n Rheunat ol BACKGRONDQAE THHEINMENEIOGN herei n by
reference inits entirety. Injections of uricase can
[0003d e criBesentsyypae oxidasnaral wivdsdarp @sed herein unterhasgeablyabitate oxidases
transiently. Since uricase is a foreign protein in

(uricadedTBAS 1. 76V B hré BRzyimdsSihibHEL41Y20Me Okidahien 6fMGd Adi@eb a more soluble
protein from Aspergillusflavus has induced

produ&nQ%Ydll"i‘Catﬂplﬁ1nE%%‘iﬁoq’i@esth {'1 %?o\fgg%ldﬂf @t@ﬁ Rimbh SR & produce

ent em a

13 816 cor d here inits .
enzyn@ﬁf%]l ST et Rl G PR uRug Hn‘?ﬁff eeqe%ﬁr bt e
for chronic or intermttent treatnen
duringghe eyolyian Ol gher priges. New a6 4l (1992 52’ M@le%mééﬂg g &fh tncorporated
et al, (1983) Rev Rhum Mal Gsteoartic 50:553-554, each
hereinihya@ff:pmcatireiﬂs ¢rdireliynAb g corsfequenseanisnsaepiable mdiviéuayls, excessive
[0004] The present invention is related to nutant
conceritegionb bHamd adid ircihs ®ldodqhgpensrideara)@ntlcddrio phindusartheids (gout),
enhanced structural stability. SUMVARY OF THE

disfigdrNYENMk @b A9 %lohli) tandl fer@Dfa001eC Oh is¥iBe ffediBE i AERN, available drugs
invention to provide novel reconblnant uricase

such af Eﬁéﬁbﬂﬁ ? ﬁﬁ@g?ft@l ® ag{/desryg e@%g{rlnc%ﬁ%e%gﬂén%m}lﬁihg gdverse
effects or do not relieve these conditions adequately. Hande, KR, et al., (1984) Am J Med 76:47-
56; Fam, AG, (1990) Bailliere’s Clin Rheumatol 4:177-192, each incorporated herein by

reference in its entirety. Injections of uricase can decrease hyperuricemia and hyperuricosuria, at

least transiently. Since uricase is a foreign protein in humans, even the first injection of the
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acids relative to naturally occurring uricase

proteins. [0006] The subject invention provides a
wondoanto7rseconbi nant uri case conpri sing the am POT/ES2006/013502

sequence of SEQ ID NO 8. A so provided is a nutant

r econbi nant uricase conprising the am no acid sequence

unmoc{fﬁ%ds ]grggelétgﬁf)q Wé’r&l / F{?C{\J@ ﬁnsd\l} dit égg@gﬁ%c@f:g%cl‘uggs 1% several percent
tabolizing uric acid conprising a novel reconbinant

of treat?flm@a%lés prie eith ehalki (b 891)r4eetl§qn9lmlg 18481181l 6,incagppratsdyherain by
activity is used herein to refer to the enzymatic

referenco v #s entoatydfandimmuaologict resminkesriiroit its ufidy0B} chroni@ror intermittent
enbodi nent, the uricase conprises the amno acid

treatmae gDenzko, aj épab] (1081 Moo M/ded0: 1110M 8 Laddtic et &, (1983)
NO. 7 or SEQID NO. 12. Al so provided are uricases

Rey R}B&}Way @'si&gaitﬂ}e.i 039530834264 o 1§&Qﬁ&%8 hefeirb{drdfieNR inGisntirety.
SEQ | . I'n"an énbodi me t he urlcase conpri ses

an r. o n_the .am nog
(00041 r%ﬂ%ﬁf’esérﬁhlﬁ%e'ﬁgg? Bl A S BeRgcins having
reonin a particular enbodi ment, the
tnuma%ﬂﬁﬁﬁgFB@WWﬁ P“%ﬁ@ﬂﬁ“g%Fﬁ’ls met hi oni ne. [0009] Al so
provi ded are isol ated nucl eic aC|ds conprising a
nucl ei ¢ acid setEMMARK @ ] FENTIO]
invention. In particular enbodi nents, the uricase
[0005]enc 5k A obigetivs of thepughent spentier toqirgvide niedd reavmebinant uricase
het er ol ogous pronoter, for exanple, the osnB pronoter.
proteindl Floe protemsdedhaineentionl @intengdated wilt be tranefsdndsiarg ntuted amino
uricase encoding nucleic acid, host cells conprising

acids réldfite MaRt@hly o@i‘ﬂt%ﬂ?&ﬁ&@@plfo@&in@r oducing a uricase
conprising the steps of culturing such host cel |l under

[0006]C ong,t blﬂﬁ@c}bmﬂtl&gg&{/ﬁ%&a%5 oo nt ﬁﬂ Q%Sm Fisin tl&F amino

express 1 SO a |ng e expres

acid Se&P‘ﬂfﬁ?? §E§il])5§p?§ts g‘? Hév(i]g\quga: 8}'}5 I%%n JeC IES?,}{I alrlcage comprising the

ClaJ DN-ks-1 . Nunbers next to restriction sites

amino agj ise%&eecmﬁfﬁ%%tlpa*éopb%i tion, relative to Haell site,
designated as 1. Restriction sites which are | ost

[0007]dur Angdditionalnpiestize pfitheedesent iprentiontie pieyidd DMidds for metabolizing
Figure 2 depicts the DNA and the deduced am no acid

uric acRiaqpugniza Diiovel geliGblabnturicsssrofehitkiviiy Natol ngtlcaﬁuﬂlvﬁﬁwrlcolytlc
ID NO 7, respectively). The am no acid ering In

activity is%é@h@rein&o rr@lje%' tH@erAmidR c6RVBRLiEH BF ﬁ’k’l(gadi'& {EABBtoin,

sequence. | ow ng thé initiator nethionine resi due

[0008]a tﬂ{ﬁxoé}h&?dlﬁm%ﬁ] 'Eh% 1c§s:épc%%‘fﬂr1% sat%eg oogc:lé q(u@a 7 eof J)S(’)gl&lon 8

I case seque I on S

L he e indicated.. The
trougiy sty 2 e £ I@&.ﬁfﬁ SRR Kl e tiicasc
letters. The translati on stop codon is indicated by an
comprigigg dhg @RmO[aeell@pumce 9f 8EQ 15nE(s 8 ok PBEI HENE). il gn fresn erpbodiment,
t he deduced am no acid sequences of the various
the urigaee corhprisen n pingn SEQnRDAMBO atit]) whEBG: MhEmiSERrhMaNGdnino acid is
12), and Pig-KS-DN (SEQ ID NO. 7) uricase sequences.

alanine] Py ciig] Bolink Setin]iof tireonihe ARl tic@E eiibotth&h, the fého terminal
are differences

amino acid is methionine.

[0009] Also provided are isolated nucleic acids comprising a nucleic acid sequence which

encodes a uricase of the invention. In particular embodiments, the uricase encoding nucleic acid
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in amno acids in the Pig-KS-DN as conpared to the
publ i shed pig uricase sequence; the circles indicate
w@o®ktiieons i n which there are differences in aP€TUS2006/013502
acids in Pig-KS-DN as conpa¥ed to PBC-DN. Dashed |ines
i ndicate deletion of am no acids. [0013] Figure 4
. depi cts, SDS- PAGE of pig uricase and the highly
is opergtiyqly finked fiojachsaolpgpepipRiofr Jat exnRle dby asml prgmoter. Also
Exanples 1 - 3. The production date (month/ year) and
providedherermaickeicaanid venters campdsing the wivese gwnging nusleicragics Aoggells
in the key below. The Y axis is |labeled with the
compris@igitls vedtorspaeionbthodsifer gloduciag kerrisaseasoehpriBingtthpsteps of culturing
the figure is labeled with the | ane nunbers. The

such hbﬁ'&@ﬁ %ﬁ@er%n&i@ibh?y‘&h tha%@l’?e ﬂucielé\@él& §é€{ udhce8 'eﬁf)l‘éssed by the host cell
mar kers; Lane - Pig KS-DN ane -

KS (6/99 L 5 - P KS
il 400 5 920 e § 00
7/ 99 L 5
<(3Iepi c%s tﬁge%ﬁgm ,E%(EﬁP%D( %Hﬂﬁﬁk@%{ :d (9x1
[0010]( | nﬁip M%&pﬁ%at%@%g%éﬁ%ggf gﬁg%higéﬁmwgs IllvlLIumbers next to

i ntravenous) injections, as determ ned by nonitoring
restrickory sitpatindicaie npeleatideinesiioodlatiserds Haell s, dasignaied asl. Restriction
in plasma sanples, which are collected at the
sites wihifudhi arat(mddmﬁrrgaclpm'hgam markediat arenthesik. usi ng t he
colorinetric assay. Activity values (mAU =

[0011)7 | IFigAR DU PRAE the WIN A Shd E&Rfeﬁﬁ&latanhhé aéldtseqlﬁfnces of Pig-KS-AN
enzymatic reaction per 1 nl of plasma sanple. The

uricas%%ﬁ?% Pgll\ﬁp dd Sﬁ@ﬁ@% ’Pfres?\;ﬂﬂ/ef)g a?llkgoé}ent)?%d numbering in Figure 2

tion relatirve to an I nj uricase

is relati(i)spé t?)ﬁ% egc?nﬁﬁﬁtecq&%%gri%ﬁas% %?a&%{;g ng @%xg ing fhe @ Wﬂtéa%or mgtﬁlonlne résidue, a
phar macoki netic profiles of PEGyl ated (9x 1Q kD)
threonmege}p@ces [BRPastS eggg qf the Rig HricaseSBHIYERGE- e rRgtriction sites that are used
(intramuscul ar), SC (subcutaneous), and IV
for the(vampumtepm@lbelnpmetareomélcataé Hest femmrm@élatwsqqunmqeos plrgvn in
enzymatic activity in blood sanples. Uricase activity
lowerdage Rttasnthsamplamnenlp wdbed iadicitbé by adastatisd ti me
points is determ ned using a colorinetric assay.

[00121ACt iRYdiiré kbR Selai hlipnficht bf BOaSRAN aﬁlmcﬁdsaequences of the
r epr esent the rate of enzymatic reaction per 1 n

variourpgeggﬁ{%n ‘?SE ¢ at ; Zpan@bAth()éE(ﬂﬂ)N@{/lQ% aflf WgoK§ -AN (SEQ

CII‘ relative to an jecti

ID ch.) ﬁég{iéﬁgg ggadllrapl ﬁ"ge %s\sq’a{lssk%: galélicé}eatbg gagl 815,2 1'éh @{ %{qu?gg Gfferences

) phar macoki netic rofl | es of PEGyl ated (9x1 0 kD) .

in amipp geigsin thaPig-KSaaW ap gompaysd toihe dwbYidhed pig uricase sequence; the circles
(intramuscul ar), SC (subcutaneous), and IV

indicateipositiaueinowkich ithq're atei dofffisrences indanmordcivsdn RBigATCHiANoas aognpared to
enzymatic activity in blood sanples. Uricase activity

PBC-AN. IPAshsdEn&AifBices deldfiibe bf anmoceidsect ed at the
indicated tinme points, is determ ned using the

[0013]C 0' ‘Frl bRt de‘gnc?i‘sS §BY-pAGE oY ie)fgyur}é%l;élﬁﬁl tﬁ@ﬁféhfy purlﬁed uricase variants

|-absor ance units) present t he ra € of

produckeﬁ mi}:lflngg ?ﬁ%&p%g 1R Tgie Pio % r ea H/D)Le%r) ahidShe relevant lane

mount o

circulatio n IV |m .

umbe fprEaraa eﬁe&re&l@ﬁe it Tk Hisdsianeld Salrpe weights of
of the graph.[0017] gure 8 dep |cts t he

molecynweighbRATKSTS, encbtrh@ftpm efstheiﬁgmeey labeled v(itxthe lagm)numbers. The lanes
Pi g- KS-DN uricase in pigs following I M
(intramuscul ar), SC (subcutaneous), and IV
(i ntravenous)
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i njections, as determ ned by nonitoring enzymatic
activity in blood sanples. Wicase activity in plasm
waawpliesst whi ch are col l ected at the indi cat edP€T/I82006/013502
points, is determ ned usingtthe colorinetric assay.
Activity values (mAU = m | |i-absorbance units)
represent fhe,rate of .enz tic reactip er. f .
arc s KRARE Bl b 108 O R 5 X s bk b1 (P Pane 3 - pig
reachj ng. t irculation relative to an |V injectiaon) '
0198t ¢ BigckS .61?/88}; Langias Ria kS (6406 e PigeABI(6R0udder 7 - Pig
the curve of the graph. DETAI LED DESCRI PTI ON OF THE
KS-AN (f/BNTLane § oPiSKSPANVBAOS st udi es teach that when a
significant reduction in the immunogenicity and/or
[0014]ant i Bgnies typiok the pizanacokinetic prailedoABEGEEEH 794 10kDY Big-KS-AN
is invariably associated with a substantial |oss of

uricaséHnl e fylldwing ¢h Hﬁﬁé&nusIﬁﬁr)?@@?ﬁdbcu&ﬁ%?} 1.R0%¢ (gﬁqvenous) injections,

cost-effectiveness of biopharnmaceutical’'s are

[y 1 t : es . lhn_ their potencies and

o det FRNRISE Yo P B i R R BESh T s, BRaF L 5 Blasm
Thu there is.,a peed,for.a safe and effectjve ) )

samplegy Whioh a¢4 Celefied 4t I dptipalid iR go bt ddedermiesrbysnmhe plogimetric
aci,d, in body fluids, including blood. The present

assay. Py¢HEiy VaHe Y qewill-ahsarheice uaiorrepiesent theratssaf @nzymatic reaction
conprising the am no acid sequence of SEQ I D NO. 7,

per 1 pgp€plapmpiample. TEQbIdBvVAIRbILILY (amoBEQF Hidghexchii®; thp 0Rddhtion relative
Uri case, as used herein, includes individual subunits,

to an I¥Snjeetidn) @$ utibee igbctadBias cAlOlISR8 fOh1RE WQindBOihe 818E of the graph.
[0020] In a particular enbodi nent, the uricase has an

[0015]ag1' PRuE6 BbpIaks tﬁ%ﬁ%ﬁ%&&etilgkﬁgf§ﬁ%1gﬁg (4 PED) Pig-KS-AN

renmoved by post-translationa I'C _

: rid Gl | i ent th 1,.NQ term nal i oni ne
uricase RO o PR B o0, 3 e B RURT apf Ty Untivoug
.. .particular odi nent, the nethionine is renoved by L
mJeC“&Hd SNt BPRITINg ANZYRRHR XN EE In higed sepples. rdage activity in
am no acid may one that allows renoval of the
plasmangamplasicaHecterbetthe indirategyimmpaeinisiinfetemmingbnsinga colorimetric assay.
am nopepti dase (MAP). Am no acids allow ng the nost
Activityorhlee (reAlUermibi-atsbriahes iitsproprasehtrtrs hitoof sreymatc reaction per 1 pl
al ani ne, glycine, proline, serine, and threonine. In a
of plasparstingle| The BISROAIBRAY (achdidit bF drﬁ%?@acﬁﬁ@%ﬁé SieSuldt RI%i0Ot0 an IV
term nal am no acids, wherein the two am no term nal
L o S I o  d
injecti o0 RERE Fetdpls SRUINOR TR Phka el e S ETHR G
| ygi rolj erine, and threopine. 021]  The,.
100161, /FlgiFe 786 @bt o Firordinl rrodee P Evaled Bstagd g ks-an
. ___encodi the uricase. [0022] The subject invention
uricasegp 6‘98%"530811%@{1 QPtré@HﬁfE‘ﬁl%)a @h@%ﬁ@ﬁ)ca@c%(intravenous)
.. .sequence. [0023] In a particular enbodinent, the
injectiogs; asalsterinéned dxy| mordtdring enzymatictactivitaim Eobdsimmples. Uridage activity in
uricase is purified. In particular enbodinents, the
plasmaisampkes ewhish esaloficedd andle pididatddeiine bORAAs dBR@mSM BEls the
i nvention provides a host cell conprising a vector

colorinfeMiPAss Sy, Atidity Vhleds Gn &GO M BYBhEICurRS) fpREMEREKite of
enzymatic reaction per 1 pl of plasma sample. The bioavailability (amount of drug reaching the
circulation relative to an IV injection) of uricase injected was calculated from the area under the

curve of the graph.
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[ 0025] The subject invention provides a nethod for

produci ng the uricase encodi ng nucl ei c aci d sequence,
weaewpniebng nodi fication by PCR (pol ynmerase che@nus2006/013502

reaction) techniques of a nucleic acid sequence

encoding a uricase. One skilled in the art appreciates

that a desired nucleic acid sequence is prepar .
[0017] PCFFignee 8 depipis thecphsrmaeskinstie pratiles %R%@tﬁ%ﬁf%’ég—m-m
conpl ementary to regions of the target DNA‘$one for
uricase@aplys Soll@nidy IVo(ittenarspilaf)j $Q (subketapeduskesd &Y éintrgvngus)o
the target DNA (that need not be pure), in the
injectiddk SRR EEMAHed By GRS Htofiag ¥iAtEdtRAIctidies insldod seanples. Uricase activity in
pol ymerase, a heat stable DNA polynerase. In a series

plasmai(s%%PieQ,a\Lvh%la IQ%) coBEcthd TPRE fldidafedivint g§cl)ntst, Redet @R Uah¥ the

epeat e denatured (around 90 anneal ed to the

ol S AR P S R Bl e o

ran h I n .
enrymFaFRionEA] £ SERBFES A RGP BBTH B GPRouE g cug reaching the
anplified exponentially, rather than linearly. [0026]
circulaffpreredatbyjede an { Y iniaetionn o%ws%aecaedr@w@émﬂ@?d pwdhe prsg under the
a mutant reconbi nant uricase conprising transfecting a
curve dfdisd graph.! Wi th the vector, wherein the host cel
expresses the uricase, isolating the mutant

r econbi NAPETANCED DESOCRIPTRONGF TIHE INVENTHOINNG t he
purified nmutant reconbi nant uricase, for exanple,

[0018] US| DEbvifHs QFALS %aRR Mt Whek ARIgsiRGnt RAdctiilihfid MEmbmenicity and/or
mut ant r econbi nant uri case. For exanple, the uricase

.G r.od y .0. the. . ' i .

R R S e T L
U.S.. Applicatign 60/ 095, 489, . i ncorpor at ed rein .

loss O ichlafE PEINIE: (TREISPIoBnEPPERARES SbBFPITan of Elpmaceuticals
enbodi nent, the host cell is treated,so as to cagse,

are all pdnersskpinernsiedrbysiecentes putherpoiaEis N disreiiiaghased togrease the
skilled in the art is aware that transfection of cells .

adminisfetdd dose.eThw, these issumed Joracefmapld effeetivaaliangptivrimeans for lowering
precipitated with cal ciumions, though a variety of

clevatedt1B@ils GRUrTOAsd Biebodp dluidse the(udling; bledd CThopmesat iroeption provides a
[0028] The uricase may be isolated and/or purified by

mutamégé/orﬂﬁh&g%ﬂeFg%%nitpﬁsfdg%@a@fno%id deqlihck € SBQLID NO. 7, SEQ ID NO.

ed po

press ypeptides of this invention are generaily
' [ thally pure form Preferably, the
8, SEdp@ﬁ/\@jeg?ioéggégﬁzﬁ?)géF'at ed to a purity of at |east 80%
by wej ght, nor referably to a purity of | east, 95%
[()019]by ﬁ}cgm as Waiﬁ%gf,l @%‘%éﬁ%‘{w&?lu{ﬂ u u%lﬁsr § Xyglg]as ﬁ}esf?téaélgeir, unless

99% by weight. In general, such purification my be

otherwasstindigatdd.usi ng, for exanple, the standard techni ques

of amoni um sul fate fractionation, SDS-PAGE o .
[0020]e! edi & ppiiculesembodineniatife urichse ledsraormating teampingl niFtdonine. This
uricase is preferably isolated using a cationic

methiohitlel 38§ B femdved b? pasptMslatehdl mddifi¢ation] Uipatibyled debodiments, the
(CPC) "according to the method described in copending

. Unit . i i i L. :
i Y3 R LD ARL 08 A, A e

20
acket . nunber ., 103864. 146644, .enti.tl ed .Ruri fd ' .
the mefGRIGE PP BACTORE LS P SHRA oL 1 B e pmino
.. by reference inits eﬂt'rety
acid may one that allows removal of t

| . . . -
e N-terrinal methionine by bacterial methionine

aminopeptidase (MAP). Amino acids allowing the most complete removal of the N-terminal
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[0029] In an enbodi ment of the invention, the vector

is under the control of an osnotic pressure sensitive
w@e@ani®Esl A pronoter is a region of DNA to whPCTTURNA6/013502

pol ynmer ase binds before inid¢iating the transcription

of DNA into RNA. An osnotic pressure sensitive

omoter initjiates transcripti resul t
methidHi s San Ry 1Pt srcneEBrEBito 5 finatticd]ar embodiment, the
[0030] The uricase of the invention includes uricase
uricasg ¢RIRPIISES EHY, P@gm tegmippk agnigo p@ﬁy,ﬁgherelp dlee Wg tergpinal amino acids
uri case conjugated to pol yethylene glycol, i.e.
are a nRiEi@phiae dollawddclasan 408 bid| saleated dremo thergzoup ainsistieg of alanine,
i nvention, a pharmaceutical conposition conprising the
glycinélrprolasse sérﬁqepam'd/ﬂhﬁ@ﬂinel n one enbodi nent, the
conposition is a solution of uricase. In a preferred

[0021]e DAY REREet ihPSitiSR lpi=5v'1&@ alrticRiEidid %q%l@l‘ijcese'ﬂb&dﬁﬁé fnefBicase.

i njection. In one enbodi nent, such conpositi on

[0022]Conﬁrhe§8$e&rlh&e%‘?g gr}v"f‘dé%l \%H%)e coﬁ‘pggg ?’{%q’l% f’él Cflé gerqggra:e

n one e ment 1 on IS prov

i T

nprises_uricase in solution at a concentration_of
uricase \sm\mﬁe@ olmpartipylan epbodimertts,he erease rapolaief lapd prishiedyf
solution, from4 to 12 milligranms per mlliliter or
[0024]f r orbh6 stlbjedtdnvﬁnltibh graades pdrosindelll dohiprising d vector pompsesingd uricase
enbodi ment, the conposition conprises uricase at a

encodlﬁgml@eleicra@td ®Quérice8 mlligrams per mlliliter.
Preferably, the mass of uricase is neasured with

[0025]" €S %Qtsulls']gcttlﬂ%nﬁbﬂﬁ)ﬁiv'ilie@‘asrﬁeth&pﬁ)% ﬁ%ocﬁlfcf rfpGhd Mﬁ?ase encoding nucleic
admi ni stration regimens of e Cco sitrons o he
vent i
acid Segp?ncesﬁﬁl?%ﬁ%g PRARLEGTY f@ﬁt@%lg@sgﬁ% gfip piacliPholidhpiaues ofa
) g\ gi ven reglman are knovvnlb se of skjll jn the )
nuclel%w SEJUSRE GOding duEikatening skiged 111 Be PriqepitIR e rdesied nucleic
or lowering of plasma uric acid |levels (PUA) and
acid sqquewkaciingrepareddy M@ wiasentbeticeligonyclgo@leapyimérsowhick grs,
preferably 6 ng/dL or less. In a preferred enbodi nent,
compléentamyttp eediolmeofitie targea DANA Yorielfot Exehcanpd3o be amptified.lhe primers
invention has a PUA of 6 ng/m or less for at |east

are addedd%o t12d tal RADNBQAHat REd Abt Be%ﬁﬁ&) ﬁpt?{% PfesthR drekadss deoxynucleot1des

treat ment perlod For exanple, for a 24 week treatnent

and Tqﬂgi;déﬂﬁ%rﬁgfgtg ée{ta’s'éa?? @:A o}?cﬁ?ﬁ@a 4|Tﬁ‘§ sgr %3 L@g}?éall t3'52 ome erature

| east .a tine Ihe anmou
eyeles; € att A s repsaredtd dewrtined Ydynd flcd ygaigd o %&Rﬂ@ers (typically
days). [0033] In particular enbodi nents, 0.5 to 24 ny
at 50-a@P Cuantadaighter sthnd éxtendied frmdnihaipsitered 26@): e\ sehie dgughtar strands
4 weeks. The uricase nay be adninistered in any

themseﬁ%ra‘épéd RiPlAHEV oK QDA et GRRes Olf)N%kfrbémérﬂs fARhalgtboth Pfimers are
exan‘p e, Intravenousl y, | nt ramuscul arl y or

y, when the adm nistration is
amp hﬁ\e#tté %g{)/lgér%%g}sﬁ gthglpﬂl% ﬁﬁ@a%’ of uricase is
i stered. Pre mnistratjon i

(002613, I 3 %e}gnveﬂl%lﬁﬁwm% a&ﬁwﬁ?ci oL i iRl 8P inant wicase
I'n a preferredenbodi nent, the uricase is adm ni stered

comprisipg transfegtinga ost eell e vestora whereinythe host el giaresses the uricase,
period. In one enbodiment, 8ng of uricase is

isolatirzgithic maw4rd recbnuhriant grieasy fronothedhekiscell] isolaéing theytuanfied mutant
enbodi nents, the infusion can be perfornmed using 100

recombifari@Richde, Ofr exahplegusing thro@atogtdphit techniques, and purifying the mutant
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preferred enbodi nent, 8ng of uricase in solution is

adm ni stered over a 120 m nute period once every 2
woe@kd10061 once every 4 weeks; preferably the uPCT/ESHE06/613502

di ssolved in 250 nL of salihe solution for infusion.

In particular enbodi nents, the uricase adm ni strations

ace ver a treatnment period .of nmont hs -
fecom‘?%gﬁﬁp BE 1o BhaRgle’ B3 EREGBT s RiogBhetacERput hif geitos
r eat man eriod . js. 12 weeks, 24 weeks, 36 week
descritsd T §PiGRGTA) PACH! Batcroen Hp. BAbOUDREIR sorhs. ApBikesaRNo.
eriod is for an extended period of tine, e.g., 2
60/09543@ incerporaedybereinfhyrrefasence theeernitirétipsof subj ect bei ng
treated. In addition, nmultiple treatnment periods may
[0027]be i b piferded em‘mdimems&ﬂ hosttdelltis regedfo Mmotcasstth®atpression of the
e.g., 6 nonths of treatnent foll owed by 3 nonths

mutan¥¥etabiaht B RESE Mne kelldaaneiet 4YisGvaedinhi @éh%kecﬁ@ﬁ‘ bh&elRfwith a
treatnment, etc. [0034] In certain enbodinents,

r | !
vector 8k LR 00  GOTPRAIScITR G BRI A5 BRI yrityof
i on,reactjons d e to.the adm ni strati on of

other IB?DCF‘% En bleﬁls%(ﬁ geﬁjr?(‘i PPARIOMat | east one
cortjicosteroid, at |east one antihistam ne, at | east

[0028]one ThisAripnse grayksrine At iapier pwriticddry ayametgod known to {hose of skill in
adm ni st ered. L_Jsef ul .cortl coster oi ds i ncl ude

the arth Exprested pobypeptidasdd dumintentiaoare igswaral]y Webatedsn valssteamgially pure
hydrocorti sone, nethyl predni sol one, prednisol one,

form. Prefedably,ahe pelygeptidesamiisudtod s a plaeh Wif alNSASt BO% By iveidht, more
i bupr of en, i ndonet haci n, naproxen, aspirin,

preferAFEiO PR B 148 |9§“7 o @elgﬂtd af{dah‘x@ éfepabl all%\r.llrlty of at least 99%

anti hi'st am nes 1 ncl ude azatadlne onp enir

by welgﬁtt ] %e 6?&3 dsu%pn &)ﬁlgﬁpaﬁor a achleggﬁ):ﬁ%fl% %xna,ln%palﬁhtlﬁeestandard
oSS Sy BIoD AT B LR i ity

pheni ndam ne., [0035] In a preferred enbodi nent, the
chromgpgiats Kb wécase isfrasisrabhiaiarlaied vsing anstipmcisyriactant, for example,
acet am nophen and the corticosteroid is hydrocortisone
cetyl paridihom phleddé §0PE) aceoelirgr talthe/method artxiribad irocopehdiak [United States
three (not necessarily concomtantly) are adm nistered

patent BppliRatié0filedfonsA @il 1af 20dmEhe 1i6&1 datrio? BO/60,520 and attorney docket
preferred enbo iment, the NSAID and antihi stam ne are

numbe?@@ﬁﬁlh%g@ﬂ 5 flﬁ&LFe idafoft ((#‘??‘6@1 WL ChBoE 'S}aﬁ'g&ant incorporated

I nfusion. A’suita dose exo enadl ne inc
to,ab ut 180 ng, about 40 to about 150 ng,

herem%ﬁ?éi%regg nltsa%l y120 ng, about 60 to about 90 nmy,

about 60 preferaply A suitabl e dose of .
[0029] 5 c ot ﬂaggfgwemﬂf it atiapo Ihbstseior & wdatine £90i60k RS an osmotic

about. 700 to about 1200 ng, about 800 to about 1100
PressuigEnARRIONOGY. Aprometef isreabgipn DN Artp which RN Alpolymiwsse binds

of hydrocortisone includes about 100 to about 500 ny,
before atitiatingthe transcaiption oSOV Anipto RNAUA n2d3hdtig, prepsaresendilive promoter

200 nmg. I n one enbodi nent, the antihistam ne is not

initiated trAAKAPYER a5h RRult bR 1@%5&?65%@%4:5@@1@% séled N?"ﬂleQe’llS

not acetani nophen. In a pr eferred enbodi nent ,

[0030]f ex?fx@ﬂﬁ@ds BF IR i 1%‘?1{0 HEéas tP(attlJ1 d‘ﬁ\{%g%i \Q?ﬁ Qinglymer for

uri case |n usi on, exo ena I ne an

am nophen tered ora the
exampfRe e RGPy Pﬂyetfz‘x}%%lywd»%ﬁ@y@@ﬂw@%
adm nistered just prior to the infusion of the uricase
sol uti on.
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In one enbodi nent, prednisone is adm ni stered the day,
preferably in the evening, prior to uricase
w@dimeniesr ati on. An appropri ate dosage of predPCBHUR®06/013502
includes 5 to 50 ng, prefer&ably 20 ng. In certain
enbodi ments, these prophylactic treatnments to
nat e t he ccurrence L nf usi
TR ot R TS N SPTPRTL gt cmyising the
to receive uricase, including PEGyl ated uricase and
uricase, isrpedsd. dnape gbodiseent, the wmsetmrhlﬁ ashiybion eEHtigase. In a preferred
t hese prophylactic treatnents are utilized for
embodjmisjiie tesohgioniis/stenile and atitable foo injediony én bheembeditient, such
pepti des other than uricase, wherein the other
compdsitemagoaipiises ypkd aslessaittonRE@hbgihatt WifferaisaREOyInadre@mbodiment,
[0036] In an enbodi nent of the invention, the

the coRipasitiee BYrbEiaéd ﬁloﬁﬂgls bpliGRALS %Hﬁh% 298bKEr &R topper. In particular
conjugated with a polyner, e nodified uricase

embo&%ﬁ'ﬂa{\ﬁe E@hﬁ?&{qﬁéﬂ Gorfifitdey {ntuyase Erpso"’llﬁltPc[ e% { oﬁgentratloxi 8]6%91}1 2to 16

se I S I case
ool TR o M Rl o

conjugatlon with a yner and the nodified
10 mlléigraél?aﬁsr@r reliters lyp P&f@lwd embodiment; the cpmpasian epwplises uricase at a
enbodi ment, pol yner-uricase conjugates are prepared
concenteationof Bheidligrams perenitliliteo nRrefeRet wribe Makd 6faatcasmis Neeasit@l with
01/59078, and U.S. Application No. 09/501730,

respect ticthe pateih @thsherein by reference in their entireties.
[0038] In an enbodi ment of the invention, the polymner

[0032} s qtﬁfe%ﬁtzeeaidlﬁm%ﬁ&mghﬁaﬁ &deﬁid&ﬁmﬂ@ bY eI B8 may be

gl ycol, dextran, polypropyl ene gl ycol
deterrrnxaf 1{5}%3&{0‘%@}/ rlfrnﬁlttﬂ%%rﬁ g§{ultalf>(lf i?ﬁfcaf:o?g P %Isesﬁ n T:f?ecltlﬁ/eréess of a given

re red e he p
regimd ¢ 509 DR YA bGhY %“a%?éé@\reéf’gﬂfgr‘@ i i)
I n enbodlnents of the invention, the conposition
normaliggtion og deweringofphsyraricrsicbleutle £104) artlowsring a8 maintenance of
subunit, preferably, 3 to 10 pol ynmer nol ecul es per
PUA tai6i &:mg@l&lﬂdzﬂsj prefekablyf negftlo di feest Inaf prefeeret] eudotlingemt, the subject
each pol yner nol ecul e has a nol ecul ar wei ght between

being BEAEH wikh ke cvnthositioutof #inkdtioh B4 PUABE RINET or less for at least

enbodi nent of the invention, each pol ynmer nol ecul e has

70%, 15@{ SPY! @lat g%gtg;lm% BEfLe&R t?é%ﬂﬁ%ntjpehgd apgy é}aﬁ‘}a&% 2% 2% week

referr enbodi nent i'nventi on

cule t of
freatmglﬁa%flo%» tE%S%A%ct gs%‘ o R PU 86 HEBEbnitts SERVIET 80% of the 24
kD, about 12 kD, preferably abouyt 10 kD. In
week %eaapeﬁt@@%é 1€ Sr%ﬁ%% a U@S@E“ dp y}?@r’X(H’B’It aktime im 344 days (24
nol ecul ar wei ht of about 5 kD or about 20 kD. In an
weeks gshéays/areel Xpﬂ-gFéﬂﬁédiaa@bodi ment of the invention, each
pol ymer nol ecul e has a nol ecul ar wei ght of 10 kD.
[0033][ 0044 partioulanerabdaintents 0.5 6f 24 g dffuvieadel inBolutibe is administered once
conposition is suitable for repeated adm nistration of

every 3 B4 GREBOSTHel PR asel B adihiRistetbd Rfdny! ApBRIPriaRwaf MOVHES one of

a nmeans for netabolizing uric acid Using the uricase.

skill 11{ tﬂ%ﬁ] fngfan%‘lPJ ififhvenBy & tlh&&‘n mélr g%? sgbéﬁ%ﬁle&gslj? Preferably, when

|on of ‘uri case t’or re

the admlmstratlon is intravenous, 0.5 mg to 12 mg of uricase is administered. Preferably, when

the administration is subcutaneous, 4 to 24 mg of uricase is administered. In a preferred
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acid levels in a biological fluid. [0044] In an
enbodi nent of the invention, the conposition of
waietoeasei s used for reducing uric acid in a bPCI/U§006013502
fluid conprising blood. [005] Al so provided are novel
nucl ei ¢ acid nol ecul es encodi ng the uricase of the
.nyent.i on. The ni.pul ations which gesult in el . .
embodi R eicast S o B e b RER ERQSGRESEH ol 70 REMapinuce period
art. For exanple, uricase nucleic acid sequences_can be
In Oneﬁamwi%@ltb@mgr@ ugpass inspiRs ] HREVEL RIONREEn it prgticular
art (Maniatis, T., 1990, Mol ecular Cdoning, A
embodirpafsdhe infusigmean be pagfosaed ugng d0Gpy $HymHpT Isaline solution. In a
Laboratory, Cold Spring Harbor, N.Y.). The sequence
preferied enibe dimhard \Batlg af uepgse dpsolatien Siatiesnivieied ovesad t2Einimie period once
endonucl ease(s), followed by further enzymatic

every DRREekd 6:2drcBvdrl 408sekE G efelabP) tib@FicadNg disbAPEH 150 mL of saline
vitro. In the production of the gene encoding a

» r . . .

sl PRS0 B el LRSS IR LE Mk plce vera
transl at i.gnal .readi ng frame,, uninterrupted b .

treatmprt HEPE pF Mty Bt A FIOTSSE A DA R QRS epipodiments, the
sequence coding for a uricase protein can be inserted.

treatm g hsrig el VeRkei 4t weekeps @ weelsrprASavesks. |n gpartigulgiembpdiment, the
whi ch contains the necessary elenents for the

treatmentgesiod ipfior em extentdedrgrisd af tiow, ©f., £ lyears s &migeq for up to the life of
pr ot ei n-codi ng sequence. A variety of host-vector

subjecsyeih@ treatadyIneidition| mnéiihlé peamphiegsioll tapbetutilide idetr@rsed with
sequence. These include but are not limted to

times GRHYRat@ENCEL |, 6 SNGHIRIT theBirSdh €8l10M ddbyVd Fldfithk Syifhout treatment,
vacci nia virus, adenovirus, etc.); insect cell systens

followd be B'a8itth it YddISr dBulent, HBCU! OVI T US) ;
mc as yeas

oorgani sns suUc cont ai ni ng yeast vectors,

or bacteria transfornmed. wth bacteri ophage , :
003410} B Ein bR A eSS b b aRcPo bRt dagically
. these vectors vary in their strengths and, o
adminigfsaed tojcdimingie or sdpesie pgcusiened af anisagtions gye tasthe administration
utilized, any one of a nunber of suitable
of uricagearis oné pmbodingnt] at leastohacoicosbrond at kasteame koatihistachine, at least one
[0047] Any of the nethods known for the insertion of

NSAIIDNA chmbirmiohstherbOa@ sy edindiisteRy. RRefis eokticosteonslindltde
expressi on vectors containing a chimeric gene

betam &RAYSHS tHulsoRide 2RI RMe! @&x8methasone, hﬂ)rwortisone methggor%c}]nésolone,

transcriptional /transiati onal cont signals a

. ' ' . d o de . .
e G081 DR EREL R SPSMEIB . AR APUBRIR RIS ot
ooy B SRR BRSNS IFL L) nluce

protein may be regul ated by a second nucleic acid
azatadime gereppherigrminatcetivizingsdl gsphanifamine clsxyssibns epprioherdadine,
host transformed with the reconbi nant DNA nol ecul e.
deslordating xlangl] ephenipness idimedfy drinate adiphenhy dfaeing dok plamédt,
by any pronoter/enhancer el enment known in the art.

fexofel{ddR®) hoddxWine; NordRiinent pRehih@aRREr ol uricase
expression include, but are not limted to, the SV40

o0ss31 ts PASRAER 0, BSOSO 2R

soctamyftbieh B Tor BRI RFg B¢ RiPardarsdiisdes PRI By o
kLnas?Sﬁrongier (wagq r et al., 1981, Proc. I

, , . PI Natl. . .
combingtign of all threg (ngt pecesspr %ﬂgpnfg@gt)n}tlx)ﬁée administered prior to infusion of the
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regul atory sequences of the netall ot hi oni ne gene
(Brinster et al., 1982, Nature 296:39-42); prokaryotic
wez@easEbbn vectors such as the b-1actanmase prpaDUS2006/013502

(Villa-Kamaroff, et al., 1978, Proc. Natl. Acad. Sci.
U S. A 75:3727-3731), the tac pronoter (DeBoer, et
al ., 1983, Proc. Natl. Acad. Sci. US A 80;21-25&,,,

uricase soldtiot elngsprefepied wobedimant thaNSAID and agibisgminsArs admpdstered
nucl eic acid conprises a nucleic acid sequence

orally 1ep@diufgpridieo uticasadefugiper Atsuitebly dbsenfefeixafenagine includes about 30 to
het er ol ogous pronoter. [0048] Once a particul ar

about 18€HRYEAARY tOMMADE@ Ei, SbRRBD 6 SbdI 120 Migs hisdut 686 about 90 meg,
sequence encoding is prepared and isol ated, severa

about 6@’%% %ge?gl}épf&‘é@ hB Wh&idsk dBYoRetdRfitbdhen RIARRY 8Bt 50O to about

e~host system and growh conditions are

est.abl Lshed, re I nant r.essi 0
1500 gy g ATLE 2enbC ERDTR o PRUERB 8 VB R Eo i300 e preferably
expl ai_ned, the_expression, vector I.ch can use
1000 migh e IBDISHES SF B ReRONIRE {RAIeS ADoid 0P it A0 ik Flageg 150 to
or their derivatives: human or animal viruses such as
about 308 o, Abeut\20P wsg, preferdblyAP0mug ; In ansembodimend cthe gpidhistagine is not
bacul ovi rus; yeast vectors; bacteriophage vectors
diphenKy@irgmine! &nbstader eatbddiphas,the NSadDde soi atelhtinapben.ofrsg preferred
name but a few [0049] In addition, a host cell strain
embodiiEt, 0 55 8S@Pentling i smdulsek&Borg tRxREIRTRERE utitast hefusion; 60 mg
I nserted sequences, or nodifies and processes the gene
L e fSRES | AfidlSistkiS il R hE8RShORing, and
feXOfeI%thl%%glé rl_p g(l) n Orfzdfer%?lggdso ggérﬁé%lg 8e 1@%t egﬁj? t he pr esehncg ean
fnally, GORGR% b o g aatr i b BEEP R 30 B Blglo i the wricase solution.
controlled. Furthernore, different(gpsg cells have .
In one gbediziest PEdnisonnl adpiristered the 84 Rrad@Rblydp thefyening, prior to
transl ational and posttranslational processing and
uricaseraddiifistratidno A apryopriatg Jesegs pEpredrisons] inelydese) togx0 mg, preferably 20
proteins. Appropriate cell lines or host systens can
mg. InRRriehemtiddifer@shise ptdphylett trestmengitd elimiriatnoranduce the occurrence
processi ng of theforeign protein expressed. D fferent

of infuMBE tRLHNRSIre EARIRTSF QIbjRYSEIBInPRY abhift €6 techif@ @SSk M@cluding
reactions such as proteolytic cleavages to different

PEGyl?etzﬁ(@ gﬁ%e}ssg %[1(9 gglgl)EH’}]’lER&f #Iji&%.afn é@%%ﬁrﬂ%@é, Wiese prophylactic

expressron or urica

pr ef er ahl erfaqormed using vectqrs whi conprise.the

weatm ese g B Y SV BSNSEBE B AP 1o o R ey del Biher than
CGene And Expression Plasmd For Uricase Expressio

uricase, wheEjn the othesitheaneuiie pentides aieifdadated, pavw-@ﬁ%&%@@? ,
Pi g- KS-DN (am no termnus truncated pig uricase .

[0036] pr ofreamermglimentnef therinventang, the ph@tmangutiGd tompetitionyedpjrises a
and serine, respectively) was expressed in E. col

uricasefeohfugbicdaiifh ¥\Bdlyder, fand tif hedilies utitasplretaink dsicoigtic activity. Ina
constructed culmnating in pOUR-P-DN-ks- 1, which upon

preferr%@ @lgnlﬁé(gfg[élﬂ%g%asé 36 fegy@durftasd cells was capable

cl ent” expression of uricase.

[0037] :?ngg%& %{nlg@}gler%u&% & Pnivglgtio(I{ th%rﬂh%ﬁﬁgce‘ﬁ%cgﬁlgggiﬁ&gccﬁﬂﬁirises a

uricase that has been modified by conjugation with a polymer, and the modified uricase retains

uricolytic activity. In a particular embodiment, polymer-uricase conjugates are prepared as
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[0101] Uricase cDNAs were prepared from pig and baboon
livers by isolation and subcl oning of the rel evant
wRrbas/1Tobnl cel | ul ar RNA was extracted from pi BCEOS2006/013502

baboon livers (Erlich, H Al ( 1989). PCR Technol ogy;

Princi pl es and Appli cati on for DNA Anplifi cati on

Sanbr ook, J., et al 2\1 Mol ecul ar C on
descrﬂaeéiuarlratpmayowérl’@r@m Plzlﬂzfa%n PolO Al{SBRES, ami:U SMARI%IC%HOH No.

(1998). Current protocols in nolecular Biology), then
09/50¥780emsexporatausiréib byt refsiange inHbeiFentseti®t r and cDNA

Synthesis Kit (Pharnmacia Biotech). PCR anplification
[0038Mas Ipen Embodichens oNipe Traanibbid) tiopolymeais seletied ronBRE group

Li fe Technol ogi es). [0102] The synthetic
compr?s:lﬁggﬂﬂy@hﬁ@ﬁé S9! B&RRIa8, pifstopRENS Q?ccﬁ”lﬁ’}dr&}@%p}@lﬁetﬁgll cellulose,

g and babooR” urate oxidases (uricase) are shown

CaI‘bO)iJ %éeellli%e&gl‘yv ﬁ;l \%Woﬁigl?%g@%lgﬁ@gf %{:cﬁﬁ)ﬁ' il Iqeferred
embocgmgCgamat : ipggergs poly LTﬁngrAngaGﬁ e urlcase 1s(a gfl;a)telg(?iric%ge.

gct ct agaagct t ccat ggTCACAGCCTTGAAGTCAGC 3' (SEQ I D
[0039]%0 Ip pmBadisrsnts aidhy invertian, thejcorpesitign gamprses 2-12 polymer molecules
gcgcgaat t ccATGGCCCACTACCATAACAACTAT 3' (SEQ I D NO. 3)
on eacAntricasesnbenif 'prefegblys dttg §o polygeT QARAGRS PEGANGACAATTIEJB RN
3" (SEQID NO 4) [0103] Restriction enzyne sequences,
embodimbhtasfuBethvaiitidn) eaddnsbsyaér rhdlecylé haed motddlas heiht bétween about 1
| owercase in Table 1, were sense EcoRl and Ncol (pig

KD 1) gbe and anti-sense Ncol, H ndlll and Xbal
an?p% Xgm and Ncol (baboon). In the baboon sense

[0040]2 geﬁmotiler e Slagdd\}\ll‘glg&t?og a‘cegm as a%&k&&(rgeﬁ éﬁ?()lgp% ?&}%r%rﬁél'gcular
welghggcgy%gﬁ{: oyt 1 iipge{rﬁlfﬁ%gw fg, lgﬁg[ln%ﬁg%ggé glglgla %P t?ld :iltgv%ntion each

reconbi nant baboon uricase construct generat ed usi
polymetymetecpleihas p sndleculpveigibefbeaisen abayt Sddy and $prdd9 kEhébout 8 kD
pi g uricase PCR product was digested with EcoRl and
and abidunht kDD, abodt €0 &Dehdi 18tkD, prifd@blymboneHl kD plo@lgeferieid gmbodiment,
Uri case. The D3H Baboon Uricase PCR product was cl oned

each palyn@Gtoholeduld BasiGROLeOUIbt weight & aboliss RD of Ab&kt@0iKTY (Inh especially
(I'nvitrogen, Carlsbad, CA), creating pCR(tmIIl -D3H

prefer%ﬂkéﬂ%d%ér%%? the 1{19&1%%11 éa'cﬁ)i‘@f)@ﬂ‘lef NI CON (gt a%@l@cﬁl&’r we1ght of 10 kD.

nsform col'l strain (Stratagene,

o2 SR e BGOSR AP i

uri case DNA coding sequences (except for the D3H
admingsigien pE 6AMPASIBABOON uri case,

[0042] The subject invention provides a means for metabolizing uric acid using the uricase.
[0043] The subject invention provides a use of a composition of uricase for reducing uric
acid levels in a biological fluid.

[0044]  In an embodiment of the invention, the composition of uricase is used for reducing
uric acid in a biological fluid comprising blood.

[0045] Also provided are novel nucleic acid molecules encoding the uricase of the invention.

The manipulations which result in their production are well known to the one of skill in the art.
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shown in Table 1) were selected and isolated. In the
pCR(tm 1 - D3H Baboon Uricase clone chosen, the
W@ AR6tNg761 sequences were next to the uricase BCDPS2006/013502
codon, resulting from del etizon of sequences i ntroduced
by PCR As a consequence, the Xbal and Ncol
For exaS Lﬁr I Cti on . |tes fromthe 3 unt%ﬁn(ﬂ)at ed region were
81“11’ HEESE UG R £oidh SeaYmES eAmrRed PSS DT AER Pistrategies
at the 5 end of the PCR product and BanH which
known%lt et (Maniptis h-+ E0pRiackar Clonieg o LatmygiensoMiangald ed., Cold
Uri case cDNA Into pET Expression Vectors Baboon
Spring Jlarbaskateidietyo ﬁphbsﬁrﬁgdﬁérbd'ﬂ;él DIH Ixadequence Dbt be cleaved at
containing full length uricase coding sequence was
approprizte Sty il rbsth@ti@féﬁdBdu@&!a&é@ FolswatEst fiitheNaizggRte modification if
Madi son, The pCR(tm Il - D3H Baboon Uricase was

desiredliS2SbE qméMl gﬁ‘te&l@@{/ltﬁnﬁl B ducaiiflof tﬁ@ g&@ergedlfng AR e, care

was i sol ate The expression plasmd

shoulﬂegtgﬁéne[? H@L&rg tﬂ%ﬁ fﬂe Iﬁ‘@(ﬂp gme’ rtel%gglstv\n S%taga%pgata %glg?lgtlonal

S wWere

3d D3H-Ba i oon Chi mera Urlcase

lemhng5881oWPH8nP5§ %7 'ﬁgB%BE‘wpéﬁw ra (PBC) uricase was

constructed in order to gain higher expression,
[0046]s ¢ agihe mpgleotidecseqaanics P?@mg foriaeicas pyRtsim eant bejaprrtedpmg an

was constructed by isolating the 4936 bp Ncol - Apal
approffriateerendssibn onttpE e 3d-vEdbk Babbaonkimsike asvdsdaingetmeants fdrethe

i solated fragment with the 624 bp Ncol - Apal fragnent
transcrigtttnaing drah$1000P&IGAS insEer l%ibtdiﬁi&@chng eschilehddN B, Vatiety6f host-vector

formation of pET-3d-PBC. The PBC uricase cDNA consists

systen®mdy % Ri1Zedfd 53385 ARAMBRinte A béﬁg KEH ferlmdet Bt are not

codons 226- 304 of baboon urlcas ri case
it Y08 5 SRR B 4B i o

. i tjonal i.on Slt KS refers to the am no

Insect sf‘gf %fﬂwéﬁw&g’f g’s‘flﬂ@ (-8t awlg,VImSD dBISEOOTgANIHRSTUCH g yeast
291, in place of arginine (R291K). In addition, the

containipg yeast vestass. dsrtetiaragdarmegswitle bacterenphage BN plaseid DNA, or
(T301 S). The PigKS uricase plasm d was constructed by

cosmid BdlAatlihngxpresd@Odcinpniblodthebeledctdrs agryenthedf strengths and specificities.
pET- 3d- D3H Baboon, and then it was ligated with the

Depenéifig oBphd\esat-vbElel syfsfe&gﬁiﬂEEedl & cre @t a AP PGB able I?ﬂaﬁscnp’uon and
Uricase, resulting in the formation of pET-3d- Pi gKS

translafi cleBRHls hidY%ehisgifS uri case sequence consists of the
pi g urlcase codons 1-288 joined inframe to codons

100471 R 6 RS haC B Bivmin hrdp e Bl vector may be

[0109 The uri case gene was subclgned into an
used tGGONSEUC PEPeRRIQN VOIS RPTERIRINGG HHBCHE BEemoasisting of appropriate
foll owing the teaching of Unites States Patent No.
transcriptipgdl/trapslatipmed copoelsigndlstead dhaprotein efdingsergenaes. Trese methods
entirety). This vector enabl ed induction of protein
may inelkije @setro Bedombirsp DL ahd syritidticasdibiques pi®BSHTEré@bmbinations
cul ture aging. The expression plasm d pMFOA- 18

(geneti6 PRI bR ExPRRIBon of nucleic acid sequence encoding uricase protein may be
regulated by a second nucleic acid sequence so that uricase protein is expressed in a host

transformed with the recombinant DNA molecule. For example, expression of uricase may be

controlled by any promoter/enhancer element known in the art. Promoters which may be used to
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pronoter, a ribosomal binding site sequence (rbs) and
a transcription term nator sequence (ter). It confers
waaweaid7bi n resi stance (AmpR) and expresses t hBCT/US2006/013502
reconbi nant human acetyl chdBi ne esterase (AChE).
Subcl oni ng O D3H Baboon Uricase [0110] The plasm d
pMFOA- 18 was digested with Ncol and BanHl, and the
control [usicess ekpregsion tnca&is bus gremadimitddoba SV early promoter region
pET- 3d- D3H Baboon was digested with Ncol and BanH and
(BernoifshendCkarhipors i 2Riydiature @50:304-3h@), tebguomhter D3taiBadoothe 3' long
Uricase gene is isolated. These two fragnments were

termindl 'réb%bﬁ&f R AusGhRaime vk OtdiBambi@]dildl., TH80, ©cinasE876197), the herpes
pl asm d pMFXT133 cont ai ned the osnB pronoter, a rbs

thymldﬁn% kn?%é hrdijﬁ&?lﬂ@%grﬁ@g( ct aIH %9% EPr&ONati TAYRAK L. 118 A. 78:144-1445), the

reco ant 't or pol ypepti de (Fxal),

it con red he.tetrac

regulatfygeRyency aailoﬁwregzge%g? LRI L e
plasm d in order tQ ex gethe antlbl esi s

prokarsg&wgprem@n BPCARTESHC %pwﬁ amas&.pg%e?@a?‘%rhl?ﬂiwaﬁfa elat., 1978,
filled-in, then it was digested with Xhol, and a 1030

Proc. Nayl. AcadyfentU.Bds 7589R%53dd1), tedappramites (PrBxarL 8zalwd 883, Proc. Natl.
digested with Ndel, filled-in, then it was digested

Acad. $¢i1 10,9X8080:2 RS, hiniatHeajsgB ﬁma@tmn in pasiculsodrab@timeiftsehe nucleic
two fragnents were ligated to create the baboon

acid coﬂ’fﬂrfé@sﬁ?n@ﬂ&ﬁ a6idisedueres o ding WBiYic e Spiativily figkdd to Bteterologous

Pi'g Baboon Chinmera Uricase [01 12] The plasm d pURBA

L Was di gested with Apal and AIWNI, and the 2320 bp

ragrrent was isolated. The plasmd pMFXT133 was

digasted with Ndel .fil]| e It .was

(00481, { e ety erabisant A Paishlf oty ¥R s apBR' 4 °~?%q
construct pET-3d-PBC was digested wth Xbal, fll eg , .

encodm&@rprmar%@lddﬁ@e@@eﬁvwa{ melkads knoymyiny the atf 1esiys used to propagate it
fragnent was isolated. The three fragnents were

Once alsugalile iostoystemand gpiyrheBpditiops ars whteblishad, resqinlinaw ¢xpresion
uri case under the control of osnB pronoter and rbs as

vectors\@inlbegfopdaated dnd bfepatekliis quaaisy.dey preeidudly explained tET egutession
vector. [0113] The T7 rbs was excised in an additional

he 1hllbWRBI vectok@th
VeCtor%ﬁieegtcglg&Wﬁtéﬁ\qﬁAlal\/l\% gﬁg%]rg%?wéﬁihea\%plé; fr agﬁrrfeént CENaS eir

promo

deI‘lVatRYS]eg: }?&Iggr} (i)l' aafm&ni Vgl?_]lg% ugf%/';%? Alccﬁff% g@%s (%i’l gﬁmsmn&%ﬁ VH’uSCS such as
baculopiFgs DB VoL Pt TCHBORNES Vae\txfﬂ?%ﬁggﬁﬁ?“@g@gég ‘iygid DNA

control of the osrrB pronoter. Construction O‘ pQJR— PB-
vectorpiondroq hwfja Bever al changes were introduced into the

uri case cDNA, which resulted in a substantial increase
[0049]i n Thaddidenmathosaret] senmymey bt disisen whichPhediddtes the expression of the

pOUR- PBC- DNC was constructed, in which the N-termn nal
1nserte§'s¥q1feﬁ§ésd HEmB&ies aid proceesd he genstotling i the-speqific dashimh desired.

Cterm nus,
Expression from certain promoters can be elevated in the presence of certain inducers; thus,
expression of the genetically engineered uricase protein may be controlled. Furthermore,
different host cells have characteristic and specific mechanisms for the translational and post-

translational processing and modification (e.g., glycosylation, cleavage) of proteins. Appropriate

cell lines or host systems can be chosen to ensure the desired modification and processing of the
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whi ch function in vivo as peroxysomal targeting
signal, were both renoved. This was carried out by
waritbitri7ag PBC sequence in plasm d pDUR- PB andP€T@S2006/013502
specific oligonucleotide pri#¢ners listed in Table 2,
using PCR anplification. Table 2. Priners for PCR
) li.fication Qf .PBC-DNC Uricase PBC-DNC Uri case; .
foreigie BHRUEin SRR DK eE TIA AR AP FESHOTS? AREACS Tt pragegping
D NO. 5) Anti-sense5' ccgtctagaTTAAGAC
reactionASTHGE TEIPAXEY GEAGEA RTEASHATGG 3' (SEQ | D NO
6) [0115] The restriction enzyne sequences introduced
[0050)at tlheamiculsr edibodimeptsiofghesinsgdvion exprebobdmofumicashim E. coli is
non- codi ng regions are shown in |owercase in Table 2.
preferd¥lg berfimdnsmhgardtordahich Somplisehe 9emB6maRt. - sense
prinmer was also used to elimnate an internal Ndel
restriction site by introducing a point nutation
EXAMBRESr | i ned) which did not affect the amino acid

sequence, and thus, facilitated subcLoninghgy using
Exampled. Comstruetion R e And Bxpegission Paasmeid tFoyd/riease dxpigssion

01005 SR8 e O 2,365 SRS g e
e RS 5 B 8 B0 R BT RERE ST et v

fromE. coli and constitutively expresses human R
expresgedhigdhicad Ae-12 s&aini W3 b]roeﬁ:'uAsséFl?s qﬁ{ga%lplgg was| coisiructed culminating in

di gested with Ndel and Xbal and the 4035 bp fragnent
pOURWRAN-k®l awhigh aipdn iragsforathtivo of He PRl hostasls R@Rcapable of directing

product. The resulting construct, pDUR-PB-DNC, was
efficies@grésoiohlodngitagem E. coli K- 12 Sf733 (F- cytR strA)

t hat expressed a high level of active truncated

uricase. [0117] The doublﬁ/ truncat ed PBC- DNC sequence
IsolatiggAnd Subdoewing QEHrigecDN A FremRigndBabesmliyennot er .

[0101]1831&&%&1%@%%@ BrepNCd a%h ﬁ%g%@ besbo lf\;érﬂ})’%lgﬁon and

, and the 3459 bp fragnent was 1 sol at ed.

subcloﬁ&%lsip_tﬁ%{%%\%\y@ﬁé. ?ﬁ%%ﬁlé?’?%ﬁfggaﬁén aslcil‘\[gds glgrilzﬁelg fu\é\%ﬁelﬂ)oon livers
T [ PB- .
erticibf o AT R SStrelo i pnples and ARPlisHion (3 M dpAm ication:

and expressed high | evel of active truncated uricase.
Sambropksh.retiak (G89DMalkeular Cloas: BxlmbersoryMPiual 2ind egitigr; Lusubel, F.
DN-ks-1 [0118] This plasm d was constructed in order
M. et dlo(1089). Querentyromcodls wn mpleankir Biclbgy)i thyn edvetdaeranscribed using the
reconbi nant enzyne. Pig-KS-DN uricase was truncated at

First-Stad BN 8V mHesiORItYPhdAacia W16ieeh)t RERSmIITRET S Fas performed using
N-term nal maturation peptide was renoved, and

Taq Dﬁgﬂ@?@ggi% {@bﬁ%kﬁ ons ﬁéﬁ?&gﬁ%K and T301S. At

pOSi re was at 'e. resi due i nstead of
01021527 58 Bt o RO BRI B RRE g pnd aboon

urate oxidases (uricase) are shown in Table 1.
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| ysine repl aced arginine, and at position 301, serine
was inserted instead of threonine. Both were derived

wo e@aiiidrel baboon uri case sequence. The nodi fi cBCT/ORN06613502
R291K and T301S are designdfed KS, and di scussed
above. The extra |lysine residue provided an additiona
potential PEGylation site. [0119] To construct

dable P Ayimgrs Koy RCR AmplificationOp Uxicaseic YR PB-  DNC

was digested with Apal - Xbal, and the 3873 bp
Pig livérnaigagent was i sol ated. The plasm d pET- 3d- PKS
(construction shown in Figure 4) was digested with
sensépal 5-gcp@lattc@ATIGEIT CADTAQCGTIGEGACTALCA S80I at ed.
Spel cleavage left a 5° CTAG extension that was
spo o ibciently ligated to DNA fragnents generated by
(SEQ Xbal . ﬁ'he two fragnents were ligated to create
. POUR- P- DN- ks- i ' oRe » Xbal
antl'?%’@%ggi %C’lg%tﬁ?agl&% Cg"%/\egé@q/%g%bm%#(?% te Algeg hown in
arenthesis in Figure 9). The construct pOUR-P-DN ks-1
(SEQIM&%}roduced into E. coli K-12 strain W1 10 F ,
prototrophic, ATCC # 27325. The resulting Pig-KS-DN
Baboow D3Axkver aivigasessed under the control of osnB pronoter,
yi el ded hi gh | evel s of reconbinant enzynme havi ng
senss upersy’ gegegattoc AGGOGCHCIACCATAA@AROTAA Jure 1
illustrates the structure of plasmd pOUR-P- DN ks-1 .
(SEQ IMNbesy next to restriction sites indicate nucleotide
position, relative to Haell site, designated as 1;
iSERET 1O ' Lheh I FCT PShABKCAG Bt g’ ar e
antl ﬁ%&&ef%ﬁ%ﬁ%&?ﬁgs@ CARRCTS pOUR: P- DN ks- 1,
ding Pig-KS-DN uricase is 4143 base pairs (bp)
(SEC”ﬁgﬁ§'%ﬂd conprised the following elenents: 1. A DNA

fraa

1 to Ndel site (at position 113), which includes the

osnB pronoter and ribosonme bi ndi ng siteﬁ%rbs): 2. A )
[0103]DNAREsteighemenzy R Zepencesn tntrodpeadrst dlze ¢nds of thgairingess and shown in

position 113) to Spel/Xbal junction (at position
lowerch&4i8)TabWhi, Glere salselBesRI ANy (pifs aRil dalc®nDhhd antckeise Ncol, HindIII

aci d sequence of amino termnus truncated pig uricase

and Xlgag gﬁigj, K tal Mmm%n?.qh% BebboR Bhs3 Bilimét, tthe &l dd8on GAC

erine, respectively, are replaced) coding region
d. ' i e [ .
(aSpmﬁcp%cﬁ%?)tzq%[g‘%%’f‘%nﬁyg hﬁ”ﬁ%ﬁ%ﬁ? gﬂ% g? ?a fcégm oé‘{‘ﬁ gh l@g@ﬁg%hae I dodon that is

resfriction.site. 3. A25 D tiple cloniing sites
presenk @ lérPBélthﬂ/EfS‘jhechBW\géﬁ%‘ieP%‘gﬁ tﬂ? EH@%I B’F?%( %ﬁfld?;%ﬁsw‘%ﬁene- The
1045) to Hindlll (at position 1070). 4. A synthetic 40
recombipas| baen ieticast Fastraggearatedgsingdhse prmersis dapiep 35 Baboon
termnator (ter) with Hndlll (at position 1070) and
Uricasdat || (at position 1110) ends. 5. A DNA fragnment, 1519
bp long, spanning fromAatll (at position 1110) to
[0104]V5 ¢ IThSead uricdbe PORI frb@itt 302 Q)gesied @4th@roRBRIP HindiHtand cloned into

i ncludes the tetracycline resistance gene (TetR).
pUC18 to create pUC18 — Pig Uricase. The D3H Baboon Uricase PCR product was cloned
directly into pCR™II vector, using TA Cloning™ (Invitrogen, Carlsbad, CA), creating
pCR™II —-D3H Baboon Uricase.
[0105] Ligated cDNAs were used to transform E. coli strain XL1-Blue (Stratagene, La Jolla,

CA). Plasmid DNA containing cloned uricase cDNA was prepared, and clones which possess the
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6. A DNA fragnent, 1514 bp |ong, spanning from Seal

(at position 2629) to Haell (at position 4143) sites
woripBRB22 t hat includes the origin of DNA repPCT/EB1006/013502

[0121] Figure 2 shows the DNA and the deduced am no

aci d sequences of Pig-KS-DN uricase. In this figure,

.1he amn ci.d,.nunbering,i s oy di t . conpl.ete .
publish I NI LGBl Roen ety (oSG BRI el oS RS0 urcase,
met hi oni ne residue, a threonine was inserted in place
showngin Kagle 1 syeas selectedand isplatedelnghe pGRIEh s D3sEBehasad ricpss glone
t hreoni ne resi due enabl ed the renpoval of nethionine by
choselaled pCRBII sejueriee plerhase to fhb @rigaw stop doken,avduldngfibfl deletion of
sequence illustrates the deleted N-term nal maturation

sequeRePitRQucelns I“@lfi.t Ak Etc:%)ﬁéqﬁ'éntc@,sth% ﬁgﬁl GcdiS&tridifn é%? from the 3'

various steps of subcloni'ng of IfTferent urica

. .. B | . cOoRl a Spel ). a ,

untror SRENTERER webbBlrainbR, it 8 ing WG paAlomBE SR Npol ot the 5 end of

| owercase |l etters, was derived fron1QCR(tn)l
the PCRepriodnetand BamHI whigh iy desived tigp the @GR ™M Veelar-cat ed by

an asterisk. [0122] Figure 3 shows alignnent of the

' i e e _vari Qus. reconbi nant

Suml%gg)s@ggaq%gg’ﬁg.fm%rpceﬁﬁgggﬁsf'f’ﬁyercg’d‘ls esents the pig
Babo urhlgl%gs%, u#wcioch i ncluded the full am no acid sequence.

e secc§n "M is the sequence of the doubly
[0106] r urihaDBsH patgohaDN cotthinitgalull lérpEs eri¢aSBCo BNC equEhed was

third I'ine shows the sequence of Pig-KS-DN uricase,

introd%dﬁatint{)%Eqﬁid’ eiﬂréﬁgﬁﬁt\%gto?m&gdl%%,tl\%ﬁ(gﬂ xgzg%é;ﬂ%gl E—eﬁ3H Baboon

e nmutati ons "S46T and t no acl

. —and T301S. both reflecti t on. origin of th
Uricasf s S5 B ifyed Gma bt pic e YR0 P i il oot The
asterisks indicate_the positions in which there are
expresgiopiasane BE T34 wign digesind wish Ngok and BangHk gnd the 4600 bp fragment was
) conpared to the published pig uricase sequence; the
isolatedi Fla¢ e fraginends weysdigataddn sreate piili-déd-D 3k Bebeore
differences in amno acids in Pig-KS-DN conpared to

. - PBC- . the ni.g- babpon chinmera; and dashed |i nes
Pig-Batiogn Ghipeta Midhse SaPaaniE, o, s [0123] CDNA for
[0107]nat iPigbitabaehimeh PBENdricaa®hiat cotistraaee imbidar foh@inBightr
mut ation, and the pig/baboon chinmera (PBC) were
expresSIOASAYIGEy shd Rival op ﬂfé%é(ﬂﬁlﬂnﬁft e, PR ANEShstructed by isolating the
expressi ng high [evels of the urgl case variants were
tr n el that all are WB110 F E.
4936t AR SRR AT RIS B ap R fbrs i Fetliag e dporeted
DNAs re. jsolated, verified S enci ng .and L
fragmehp 2y Ui 5%45%#?9@&%’%%% }SO%P‘%@P@O(&&- igHiricgeetpsulting in the
[0124] Construction of the truncated uricases,
formatiqncof 'Tnéd'BBé:- bie FBE wiiapseD BN eoasis@en sheyig uricase codons 1-225
cross-ligation between PBC-DNC and Pi g-KS, follow ng
joined ¢h-framadge coddnk 226804 iof balmonamidaseucl eases Apal and Xbal ,
and Apal plus Spel, respectively. It is reasonable
) t these truncated nutants would retain activity,
P‘g’KéiQﬁ'&é‘s‘f gléb‘rlpli"é‘gm nal six residues, the "maturation
[0108]PePPIHRS hibag) wastdtstrit®edmtRadritd alid bhd trésile, which may
"peroxi somal targeting signal" (3-5), do not have
_ - . L ani fi f o . - .
prov1dgldﬂ Gadifom \gﬁgﬁfjﬁt‘cﬁblhgﬂ%olgg ?%ng? ﬂ'get a%@ho GOANAR &F l%ssme rr1Iri1;c/o pig

ctivity, ( _ ese sequenc
uricaset? ﬁ@%ﬁo@%ﬁ pi}fﬁlf‘(‘gn({%%?g@% Qgg? 13%)? g*a%/c?d’it)(onr] Itkgehthlre%\r/ﬁanlesat Sgsition 301

was replaced with serine (T3018S). The PigKS uricase plasmid was constructed by isolating the
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Exanpl e 2. Transformation OF The Expression Plasmd

Into A Bacterial Host Cell [0125] The expression
w@bk@smiasl pOUR- P- DN- ks-1, was i ntroduced i nto BCT/T81006/013502

K-12 strain WB110 F . Bactdfial cells were prepared

for transformation involved growh to md Iog phase in

4696 b ool NGO Ohabhe-D IO NGRS Herht o8 e il o4 o
10% gl ycerol, in water, at a concentration of abq

Ncol I\Bbclfragmemiemlsteqb &ompUC e Pigditiensoremlisnginghe fqarmatlon of pET-3d-
aliquots, at -700C. Plasm d DNA was precipitated in
PigK S eTtvasalltianBighiSsetthsestquencaabadistf 616 Jpidaidase tedons d+288 joined in-
and plasm d DNA were m xed, and transformati on was
frame §QBE0fITY WIS driiSe el ect roporation nethod using
Cene Pulser Il fromBIO RAD (Trevors et al (1992).

El ectrotransfornmati on of bacteria by 1ISI asm d DNA, in
Subclo@ingiof LridaseSequspos HlndehTan dReEubélpnd? iEhoesmB Promoter

[0109] ggg?ge ulgeddh 5&133\%%%3% loned Qg)géﬁ oﬂ%cﬁ%‘gc&tﬁﬁﬂl&qﬁé osmB
= e e T

tryptone, 0.5% yeast extract 10 nM Nadl , 2.5mM KC
referengg it wicety). This Yastomgaebied Q@uwngqué@ié@)expr%&lew% ggponse to high
at 37C, for 1 hour and selected for tetracycline
osmotit psissirac eultute hgigh Ereprxpsssion plasmid pWeE Ofell 8 cortdined the osmB
Exanpl e 3. Reconbi nant Uricase Preparation [0127]
promot%ﬁfatlﬂidsalnémhdlﬁg st SBRehded s and® dafeptiabryid)naw@rsequence (ter). It
cultured in nmedium containing glucose; pH was
fif] d (ZmpR) Znd SpréREY @ tRBLBinAnBKGHan b @ohne
confer V\gﬁ:131 ﬁ%ﬁfnc rélpG) h%ur rof cultivation, the ne
pl emented wth KO to a final concentrati on of
esteras%?%@ﬁ&l tivation was continued to allow uricase
accumul ati on. [0129] Reconbi nant uricase accunul at ed
Subcldﬂnﬁgmmm%b&i U@ﬁlabé as an l nsol uble precipitate

simlar to. inc u3| | es eII

101101 y5 i S RIbME -1 P diseod A i B BEERHI S PR e fragment
Tris buffer, pH 8. 0 and 10 wM EDTA and brought to a

was isqlated ThﬁmoﬂlﬁtﬁuQﬁpEgp?;ﬂ“EiHr&Q@py wg digesied witheN @tﬂ;ﬂné@amHI and the
wei ght. [0130] Reconbi nant uricase-containing |Bs,

960 bpWedgenens,oltditiethchyded drtIDIH BadbdoUritase] gone 'rsgscdasd.u“fheisohm fragments
of bacterial cells using |ysozynme and high pressure.

werel%ét%é%d@%hte‘ﬁl\ﬁﬂ‘bi]l’gozyrre (2000- 3000 units/m) was done
16-20 hours at pH 8.0 and 7 3C, while m xing. The

o5 S AP ) 8 N5 o
operoniii Gy HRNETSN. Dsaes REUBAL At Gt Hrge: PP (o, and

erature to allow solubilization of the |IB-derived
confer@dnggggacme gesirkange 8png W cbalhe pakpopyuricase gene was inserted into this
centrifugation.[0132] Uricase was further purified b
plasmid éw erdet tecéxchargedly aglbjotit repistandergenes Ty plasmid pMFOU18 was
chr omat ogr aphy was done on a Q Sepharose FF col um.
digestetingith NREE dilleeinthenva svayd ieeidd with K] catdn B0l dneent was
contai ning 150 mM NaCl, and uricase was eluted wth

isolatel! FIY NRARISHMIKT €3 was digested with Ndel, filled-in, then it was digested with
Xhol, and the large fragment was isolated. The two fragments were ligated to create the baboon

uricase expression vector, pPURBA16.
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contai ning 250 mM NaCl. Then, Xanthi ne-agarose resin
(Sigm) was used to renobve minor inpurities fromthe
waiztocasgepr epar ati on. The Q Sepharose FF el uat BCTVES2006/013502
diluted with 50 nM gl yci ne1buffer, pH 10.30.1, to a
protein concentration of approximtely 0.25 ng/m and

| paded. . The col umm S hed with bi carbonate buffer,
S“bCIOBH‘g_Lé.fEQ_fE)Gg %?k’E%pg?'ﬂ?M@TwenM NaCl, and uricase was
[0112]€! UTRSpMihIY $ITRBAAGRYAR dideSied SHHIPA SUTRAE @dwWI dhdtBe 2320 bp

xanthine. At this stage, the uricase was repurified by

ﬁagme&?gg{%@%ﬁeﬁeﬂw f){é}%ﬁ%@g\gggﬁXﬁ Qrak ﬂggélt@d AGBNERAL BifkdL B! FRn it was

e pur uri case preparation Is

. r eat t-han.95%.,.as determ ned kze excl uy
digestdRGhATYYP 2PRIE 290D FiRatreb Mase alRleE OB el s AT ¢ PBC ves
] detected i_.n each preparation_using a Syper deéthng
digested gyighhatbal; Gilledrin, tham ibwas digasted with £n3l g ither { Uhp {3pement was
Pi g-KS DN uricase fromIBs derived from?25 L
isolated.&Fheghtea tfiagmebtsovdre ligatbd to GeatPphiRF-PBaa plesmidk thaj grprssid PBC
Uri case Exanple 4. Characteristics O Reconbi nant
uricaselinde e sofinS-JPASIK B 1:30]cr SbriRASkcrmltlys T3 rinf whivh was derived
highly purified uricase variants (Figure 4) revealed a

ﬁonnﬂé?ﬂm&BdQEaﬁﬁnCtive pattern. The sanples were stored at
4C, 1 n carbonate buffer, pH 10.3, for up to several

[0113]°Ni{s T7ﬂ3‘sewg§éylﬁiéae§ ﬁhg%ﬁ‘%c}’ i&@%ﬁégrﬁy%mﬁggg élﬁgﬁstéd“azith Neol, filled-

PBC, “show accumu gr adat

: r.oduct s. havi noj ec i ghts of .abou 0 and.

in, thefy ipgsied v Afpa, 0% 5 ﬁb@%‘@@mﬁgﬁge bt S 0 R gEXT133
nick split the uricase subunit nolecule. A different

was diggstpdanish Nogl. pidled & and thendigestedwith AR, and the 62@ PRitagment was
shortened clones and also in the rabbit uricase, but

isolatedt The thvovfergnpmtpwereiligated Th &ronpIORtRB, ivhicls exifressbePBC under the
rabbit resenbles that of the shortened cl ones. The

controPSitA® odiEB Prdtabteequences of the uricase fragments
generated during purification and storage were

det er m ned. Pegti de Sequencing [0136] N-term nal
Constenegion (28 pQUR-PBANCur i case preparations was done using

th r i i . .
[01 14]pere P%&hﬁ%&ggﬁ%& bR JORIANAE thd §RcAsY SDREA, WRi6h resulted in a

Inant Pig uricase (full 1ength clone)

ener at ed. a.great er._abundanc f. d |
substaiG IR e Sl AR Bl PR TR QPR GG b
| eading.to the degradation fragnents are as, foll.ows:.
construcfech i) WhicBitheNAETREE, -5 CE AU PR PEIHIe 256, HrfEigpeptide at the C-
-QSG FEGFI - 2) Mnor site at position 142 having the )
termings opgaeic@mction v @RR\eroxypomalpreheg sispalewsiehodh e vee. This was
not suggest any known proteol ytic cl eavage.
carriedNay @ tukidizieg PBC sequence in plasmid pDUR-PB and the specific oligonucleotide

primers listed in Table 2, using PCR amplification.

Table 2. Primers for PCR Amplification of PBC-ANC Uricase

PBC-ANC Uricase:
Sense
5 gcgcatATGACTTACAAAAAGAATGATGAGGTAGAG 3' (SEQ ID NO. 5)

Anti-sense




10

15

20

cl eavage could arise fromeither proteolysis or sone

chem cal reaction. The am no-truncated uricases are
wa@ropniesngly nore stable than the non-am no tPCHUSL086013502

uricases. PBC-DNC al so had18tability simlar to the

ot her DN nDIecuIes and | ess than non- am no-truncat ed
PRC Pot encv [ 01 vt oo aod

5 ccgfytagaW/ﬁ@éA@%qsFEGMT%GCM@TEE NEGC 3
by nmeasuring the decrease in absorbance at 292 nm
(SEQEBNO: 6hg fromthe oxidation of uric acid to
allantoin. One activity unit is defined as the

quantity of uricase required to oxidize one Mol e of
uric acid per mnute, at 25C, at the specified

[0115] CONghd JeQRR tiolEARAREBRRBEMIrbGuRYRE %Rl bNthdkinérd $hown in bold
units per ng protein (Wng).[0139] The extinction

and the r%%f Jod?r]ﬁjl%%loﬁg ark sﬂle o%ve?&a' ? rg‘f‘ A % ﬂﬁ%ﬂ 3 s}gse?aniﬁgﬁb%l is anti-

ore, OXI IOﬂ 0] uric ac

reaction m ture resulte in .
sense. ﬂ%%%%ﬁﬁl&%p%@ewa%a b e S o ot R RS il site o
time (AA2 2 m nute) was derived fromthe |jpear
introdygingta Rmntdnu 8@1 Glyldeléme%mhlel} dllﬂrrt% éfffo‘uctdﬂi’af?w%@lﬂ‘ﬁlpraaic{1 KAuHgE, and
determ ned using a nodi fied Bradford nmethod (Macart
thus, failidatGe sitzlinigd BRAYIngNdal. Chi m Acta 122: 93-101). The
specific activity (potency) of uricase was cal cul ated
[0116]bY ThyOOD Pabelfal fapinent Eahetated bynPCRidntplificati@i of pDUR-PB was
concentration in ng/m. The enzymatic activity results

cleave@@vgfmﬁ@de‘f Qﬁ%g‘{ﬁl eirﬁlqgcﬂgﬂeﬂ affle dHidiRAPRSoAR vwhld TRERMhZ@fd iifto a deo

e results of comerci al preparatlons are

expres%{glb Bt}]\grﬁ?d ?ﬁ%%@ﬁ{ﬁ% ewﬁ‘i?lil ﬁ secﬁf A Ibf ro O:Ier' and rbs derived

these resu runcatl uri case

from Egreo? ; ?e;; ispng#g@lpn wely ex Iﬁgfﬁzla ga}rrr]lta? ?etgfp%%{r}agp 1Sy ﬁj}éﬁeg&régrnﬁ‘hie Blasmid was
Recomnbi nant and Native Ui cases £0141 Tabl e 4 Not
digestedpyitPNdelednd sl eadh theaA038 hpiepemgat wanisplatedispd digatse B%IH@EPBC'

nmeasured at 278 nm using an Extinction coefficient of
uricaselACR ptatuch The remylting conitoss e DIAR-PH -GN, Meas lused toltg@Siorm E. coli K-
(2) 1 unit of uricase activity is defined as the

12 s¢7%PQF NEiRstr@Y 2R hrdded @t 1%@@1 of abiRl teurRhted fkricagkCi d t O
al I'ant™ol n pér mnute, at 25C. (3) Specific activity

L TR SRR SR USSPk Pl e o o
s ot AGL RO B oD S5 e o, s

sodi um borate buffer, pH 9.2 300 MM Uric acid in 50
fragmeno tias iokatarda Tse iplasmed pMER(Td 33, deserifjodi abw, Was dsgesieg with Nl -
sodi um borate buffer, pH 9.2 (5) Koat was cal cul at ed
AlwNDyandithvd 660D frhlgnéﬁtm@s (sadted) IThie dchgfrreats wdre thead jgatedito ereate pOUR-
Li neweaver- Burk plots) by the concentration of

PB-ANE 'vﬂﬁéll?w'af‘ iftRAGEIRLIE X UNE 1 £ 81 EFS EX) Frand®kpressed high level of
equi val ent s,

active truncated uricase.

Construction Of The Uricase Expression Plasmid pOUR-P-AN-ks-1

[0118]  This plasmid was constructed in order to improve the activity and stability of the
recombinant enzyme. Pig-KS-AN uricase was truncated at the N-terminus only (AN), where the

six-residue N-terminal maturation peptide was removed, and contained the mutations S46T,
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based on the tetraneric nol ecul ar weights of the

uri cases). Exanple 5. Conjugation O Uicase Wth m PEG
W@ REG@LEsi on) [ 0142] Pig-KS-DN Uricase was conpCmyasmde/013502

usi ng m PEG NPC (nononet hoypol y( et hyl ene

gl ycol) - nitrophenyl carbonate). Conditions resulting

tra f 5, 10, or 20 kD.PEG per i cas
Ro911, RT3 47 poSBPR 4P thesaren BreeReEigre TyTe Al seRe Gue to a
added to the protein solution. After PEG addition wa
conseryalig mataton thakoesuried during RCREmmbcatienaid daniag x%‘ﬂ%ltlon 291,
was then i ncubated at 2-80C for 16-18 hours, until
lysine meptaaed largimibeand atp &30 la netsnaveasansawieil liugmadd)ftthreonine. Both were
uri case. [0143] The nunber of PEG strands per

derivePHomithe GabsonmitasEsequerscedEhemotifieatidys cSRION Ksda 391 8 @re
excl usi on chromat ogr aphy (SEC), using PEG and uricase

demgna{ean@raﬁé dis ﬁggeeﬂ HHRR! TR eﬂ&qungfe%cﬁte wwéedoﬁrammﬁm Potential
was determ n the tollow ng equation: PEG 3
of PEG in |nJected sanpl e () strands/subunlt
PEGyl2 l!ils'l‘l;ﬂent of protein in injected sanple (ng) [0144] The

congentration ot ein noieti

(01920 Gricpabet BEhE ARl i hbehpesr B IR TTHEANC was digested
BACKGROUND OF THE INVENTIONn chronatography (SECQ)

with Apsl ngthal.tand theo} &8 bpuiggnaent weeiselated. Fae plagosd pIRF-Pd-PKS
detectors arranged in series (as devel oped by

(constKuetibh almiwn mtFighre 4) 389 djgestet meth AjpdliHB el iand tla2 Welsp Aagment was
generated: a protein curve (absorption measured at 220

1solateﬁasl)el cﬁaapé%t 18ft A T WTVEG EXmsst @t Wis &fitienad ﬁgﬁE@t@DN\Pﬁfragments
(measur ed RI). Then, the PEGuricase sanples were

T e T

| | he
the SpEP KR &R Db Sy’ ﬁreeqesi‘?ﬁ%ﬁ?ﬁt% B 8&?\}%33@%&% i Eigure 9). The
constrig LG PNkt WeS P Boaeimiodh i |8 Rigin oY S a4 protatsopic,

PEG [0145] Attached PEG i rrpr oved the solubility of
ATCC# 2¢3e Tharesulting i RigKHrdN wiicashyesprsstedi uwder theicorire]@d osmB
Table 5 provides an indication of the variability
promolgeat Vieklad hiphdbesds of reEtyihaitetzyhehaKis Bipedior actdty and stability.
product. In general, there is an inverse relation

[0120P€t WBQR. t HBuMATReRe qucPLE@oﬁf)lﬁﬁﬁﬂspCﬂU RaehedkanNumbers next to
retained specific activity (SA) of the enzyne. Tabl e 5.

restncgogﬁ ¥1?<%t%1 ﬁ%(lhé’l%t}’degos%ﬁ% ef’attﬁg tc;:> eI Site la%'s,lgiét cﬁé&e]d 685tr1ct10n

i on o uri édase-w

00, 000 PEG [ 014 Pl DN ica
sites 123 meaf‘géﬁfeﬁnwg. E@na%% “ib”‘rg%‘f]dl e R QR N1,
descri bed in Examp Conditions resulting in 2 -
encodiggPagrifs>-AN meesepléﬂlf’ﬁ b@\'v‘@goélr@ () Aong andreompsised th&ffplévwmg elements:
PEG addi ti on was concl uded, the uricase/ m PEG NPC
r tact i ADNAXragneentydd 3tblpdnng', Spanpaigeiiomnugleg e wymid-11t8 Ndel site
hours, until maxi nal unbound m PEG strands were

conj uggk pekitién Ur3)cahh ihddes theldsen B provsutertdndREesome binding site
strands per PEG uricase nononer was determ ned as

descri hgd.

2. A DNA fragment, 932 bp long, spanning from Ndel (at position 113) to

Spel/Xbal junction (at position 1045), which includes: 900 bp of Pig-KS-AN

(nucleic acid sequence of amino terminus truncated pig uricase protein in which
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above. [0148] Attached PEG i nproved the solubility of
uricase in solutions having physiol ogical pH val ues.
wez@apliEei’. Phar macoki netics OF Pi g- KS- DN Ur i cBEEUS2006/013502

Conj ugated Wth PEG [ 0149] 2Bi ol ogi cal experinents were
undertaken in order to determ ne the optimal extent
and size of PEQyl ation needed to_ provide therapeuti (i
benef iaming eeita% 1pme 30 vk leing and serHieespariyelysare fhlangd)
i.v. injections of 0.4 ng (2U) per kg body wei ght of
unnodicbding regiomamsk3? bulftinkisg saquencatdenizigd ﬁowl%%‘yﬂsﬁmm the TA
yielded a circulating half life of about 10 m nutes.
HowevV etonirgd sitdiupstredm tdthe SheldXbalaestriatian site. rat s wi th
2-1 I xI kD PEG Pi g- KSDN uri case, after as many as 9

eekl ya b Hbs edlBS clohd sHes dubARt(ME Dk eh SpeliKBaljfiction (at
ggpendA%ﬂ ?he tﬁﬁl}n‘oer H%f PE%édlst ran(ds %t hi % t hi srj (

r ange)pogﬂgngg%@ietggﬁ%{}ﬁle@%é%ﬂ[% ﬁ)@@zt ant throughout the

st udy “perio wth a half-life of about

30 hours)., The ek:-to- k., di fferenges. a W t hi.n .
éxper iﬁ'ré’)fﬂt ‘Ttlce‘}ro\r%z’ Ohlg?ﬂ}“ﬁg(gﬁjﬁé‘o B ﬁjeisrgp éﬁ’fi‘&?‘%}ﬁ“on terminator
after nine injections of the 10x5kD PEG and 10x20k

PEG. - (i) with BliadiHjeiganction TPAE) ot Ioat pRsviiait Wl OF ot
regardl ess of the extent of uricase PEGylation, in

thi s rabgel fisgmehtat 51 by logz.cphnng EomsAeidl (@t pesstéan, Eld 0) to

in the rat nodel. Table 6. Half Lives of PEGyl ated

Pi g- K§1EJWSdal @apesitired620akite3os pBR At that[ifdlbdds tHatekrecyeline
notes: Results are indicated in hours standard error

of the.gBaN. frgpgtﬁ in parenthesis indicate the
nurrbereo ar?i%‘érlg te)st ed. [ 0152] Rats received weekly

A ERSEL TT SEHATSTE EAgp) o
Each tnitiall, ' 5 whi ch o
i ter Nt R 44 3) stes GRERRE Mt TastoHed syttt ot BN pgication.

during the study due to the anesthesia. Halflives were
[0121]det Bigntrn2shayys the B3NA prdythgrdeducsd agune a6id pequeBresal Rig-RiScAN
assay) in plasma sanples collected at 5 m nutes, and
uricasebJn @ds figute ABe hmirosacpbsimbaringds aanordif® k6BE cmplete pig uricase
descri bes the batches of PEGyl ated uricase used in the
sequendé. Ulowlithl i liniBhoanaitiehihé idsMus tailiedningi wds ifisedtcl bh Plate of the
Pi g- KS- uricase in rabbits indicate that, after the
aspartizilaéiﬁk)g '61%1 Sﬁgituﬁrig%se 53(2%3&% E[gl' ﬁféoﬁﬁl_elrf@éiﬁﬁé dfaBleli SR r¥1al of

e bioavailability after i.
e SRR SR e ThERAF vl B s e

antibody titers were detected, after the seco . m .
deletechNeniohl TPEOn SRS The(qsHGHop ALY HOYELE Cosr tid Various steps
: cl earance was accel erated foll ow ng subsequent
of subé¢lopieg of thegliffemjtagicesmsquénceatApal Naelt Ram oFdrsnd gael are

resulted in a half-life of 261.6 hours (i.v.), and the
indicated OPnead hiakthhdldiyd @lgh&ice] shivwndn dowwerCaseilejees; wasrdsriveds r3RYPWCR ™II

and 22% respectively. [0155] Studies in rats, with

sequengclé.]‘ﬂi Itg sﬁ't:i&ﬁ gﬁ%kgf)@é@gl?d‘lfﬁt&ﬁﬁea# pdégat e that the

rcu on ter the first I1njectionis

42. 4. hours, (I.V. and.the bioavailabilit er . :
0122130 gt 5 St g e S i phesiot sl pgfiybinant

see Figure 5 and Table 7). After the fourt . .
uricase( sequenceg. The upper line represents? the pgg uricase, whigh {nc[]uded the full amino acid

sequence. The second line is the sequence of the doubly truncated pig-baboon chimera uricase

(PBC-ANC). The third line shows the sequence of Pig-KS-AN uricase, that is only truncated at
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injection, the circulation half-life was 32.1 2.4
hours and the bioavailability, after the i.m and s.c.
WO pgoeaiizens was 26. 1% and 14. 9% respecti vel y. P¢DUSBP6/013502
Sim |l ar pharmacokinetic staddies, in rabbits, with 9x1
0 kD PEG Pi g- KS-DN uricase indicate that no
accel erated cl earance was observed followi ng injection
the N-teriinus andeonjaingdtthe furtabipnes4d T andhe eminmacidehanges R291K and
adm nistered). In these aninmals, the circul ation
T301 S,ib@ItH reffleétthgatht ®abddnerigin oftthe ng'uboxjr emimas o8 eSirivasereding sequence.
(i.v.), and the bioavailability, after i.m and s.c.

The astkrik8 (iltlch@aﬁé theV}ﬁfé.lt%s FA4VRICH t1ide 4%diff@shRetin ¥Bino dciBdn the Pig-KS-
Figure 6 and ‘Table 7). After the fourth injection the

AN as cb'n{éaa %(ﬁ{o t@@ﬁﬁ%ﬁsh&d é? u‘f‘i@%ﬁejs‘elc’l'uelﬁé tfle E‘l%léssmaﬁgtet Sitions in which

m ‘and I nj ect i ons

85% and 83% 4 [ 015
there anfy iEIgR°0 Tk PSS gh SR B T Jao?ﬁ@ﬂi‘égﬁ% ' tioon
bloavallablllty in beagles (2 males and 2 females in
chimergszaH dgshedpines midiqatedaleion sl apung 8qids e of 701 1.7 hours
was recorded after the first i.v. injection, and the
[0123] bi oclAl fabhativeyhabadit, g, ahdrabbihurigase veitlthei ¥ 7L miutasien, and the
was 69.5% and 50.4% respectively (see Figure 7 and
pig/babbdhlchinera (ROE PR EreSondivesedvibt slofixg antls . P& ElogeseSpiissing high
preparati ons were done using pigs. Three aninals per

levels &ftgé'ﬁ’né’ﬁé @aﬁ‘ﬁﬁ?w@&%oﬁ%ﬂc@d%ﬁ%l‘e@t@d Vheh thhall ar¥ W3 BLOE E. coli,
m routes. Acirculation half-life of 17824

and ex;erﬁ%srlc%} 1\(%\%%%}1?%&%‘6? S%nﬁf Iglfei mldri?lﬁAs R%?etre 1s CFdI Déififdd %Nﬁnééquencmg
jections 71 64’q d 76. 8% %espectlvely (see
and resmcgwén@/raﬁan EB3- @G FEUSPRBF &Y CBhar macoki neti ¢
Studies with 9x10 kD PEG Pi g- KS- DN Uri case %0159
[0124] ApsEepttivstion af he tiupeatedbwricases MsHIdRGPIZAY 284 Stk SN was done
(ADME) studies were done after iodination of 9x1 CkD
by crosefigaRoy bit&eBNPBO-SHEamd\Pig-HeS, Bolavdng elekuagesyithmssingtion
with 1251 . The | abel ed conjugate was injected into 7
endonu@IALERSA SHT afid B agd elpal PlusBhels raapettidelyeltds #ajonable that these
Distribution of radioactivity was anal yzed after 1

truncatE&’ Hﬁltﬁﬁgwgﬁﬂﬂrr&aﬁﬁaclfi@fﬂ& Sirc@fthe/ NABYFinhIKE Fdéfdu@@)th@‘)maturatlon

roup ini1ts turn, was sacrificed and

peptld%g@—e?li gtP% Elgt% glvf | pge%}(lﬁé S%Qr ?ﬁgnﬁpﬁlr%&ﬁg 51%-£ r$13 Mi c}:chnot have
RO ST L .

eval uated by measuring the total radioactivity in each
may beingannogsnis. Chaes expeesstng 6Ty kigh develsafithmusjcase vizignts were selected.
lung, and spleen) that were available for

wxam iy 5 B8 O ThER g AU R L BB Bl
[0125]noNn&@hbagprassivrghlasmidppOURR-ANaHS-0 awhs introstudedantoteoli K-12 strain
others, thus no significant accunul ation was seen for

W3110 FSBanERal 11k MRrd pr¥fire®for Kﬂaﬂ%ﬁnat?dﬂq{m%lvé&?rowth to mid log phase in
radioactivity was excreted day 7. Exanple 8.

Luria bg‘gghrt'lﬁz thgﬁ 'céﬂs MRSE HLuIvﬁstétp 1}}5 Qér}tnl‘aﬁ{gapap Rk i co\ll\%\évater, and

nulticenter, para gr dup Stud

y
d to sse e ura S
spe S P BBl STBERG 2l . oo
(Puricase(r), Savient Pharmaceuticals . .
were sipaed iarliquoss: 3t -HYSe Plasmid PNA waspEreipip dg% s@a{?ﬁ&nﬁé}%olved n
unr esponsi ve
water.
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to or intolerant of conventional therapy. The nean
duration of disease was 14 years and 70 percent of the
waradgigepul ati on had one or nore tophi. [0161PCT/NS100€013502

study, 4 1 patients (nean &3e of 58.1 years) were
random zed to 12 weeks of treatnment wth intravenous
PEG uri case at one of four dose reginens: 4 ng every

[0126] t woBavtarled c¢ls anetplasntid PNA wierp mixedyand/eangtosmgtigrgwas done by the
patients); 8 ng every four weeks (13 patients); or 12

high volEg@slestiopbaitionweaksd (g Gaid Rulte )T frBaBIRRAD Caeeors et al (1992).
activity and urate | evels were neasured at defined

ElectrolrMsS4akion oPBAERCOKHIAGHIIDRAL HEHAE $o EIRAOpdhicEd
urate concentration and the percentage of tine that

Electrog,llg?})%@d@;?%e%g S .?ﬁlﬁssgp.ﬁpkﬁ @auﬁc’f’e‘f?hncf R ﬁ Wé}& e‘ﬁ?.?],j)p. 265-290,

ana ySes e uricase activities a

urate lLevels._[01 atie r.egeived f
AcaderpredEpiEosaR ). HRBPAREE (il SIedT ek Pl 2 PRaR P
in PUAwith [evels below 6 nmg/dL 92 l[oerceng of the
Transfarmed calinwereisepengdedin YQRG mediim (1% drRtaneed- e /ofeagf extract, 10 mM
ng/ dL vs. nean plasma urate of 1.4 ng/dL over 12
NaCl, 26k KAL,0068M Bighds, 40 niddMa$ds, 20snli gheedstlo insnbyrdgird?°C, for 1
urate |l evels were al so observed in the other
hour afdE@tedted Fas@irhéyREheBR1st-a108 | ABigh eapiesser Pldfc el aeleGiedry/ m
86 percent of the treatnent tinme in the 8 ng every
four weeks group (pre-treatnent plasma urate of 9.1
Examplg B dReepmbinaahUpicaserireppeationot 2. 6ng/ dL over 12
[0127] }Niererégc?t%riff #@h?\g e @raﬁ@féﬁ}ed%ﬁee%o@%ex@fcu&ﬁ%d i BREMBN¢ontaining

g every four weeks group

pre-treat nent, pl rat e qof. dL vs. mean
glucosé,ﬂ? Was W‘é’{‘aén%#ﬁié%%a PSR rlm%f?yv\gg §); and PUA
/fm 73 gerce?t of the treatnent ti
p

bel ow 6 in the.

101281, ook e g s BRES 6F GU Ve e Bk HBAtes SRR RESHPAT A KC to
of 7.6 ng/dL vs. nmean plasma urate of 4.2 ng/dL over,

a final ¢@noneein. of[ (BN 4Cultivetiorawnensiipeedierllonawicaggseccipmulation.
plasma uric acid frombaseline within the first 24

[0129]houRscahibiRhBurichseaseurdolated gvithars ba2etiHl oellsastindpsaduble precipitate
receiving 4 ng / 2 weeks (p equals .0002); 94%for

similaryt Ph@Edich BRES YBHITEOEI! sudpotBRiSvAsPvasaed by banrif@efidy and
87% for subjects receiving 8 ng / 4 weeks (p | ess than

; ' 9 8upel0 ' A B BrdudY th adindPelSme of

Susp enfl ggﬁjﬁ,osm&ﬂgﬁg §6%%1§H%%1§§5§WE€ Egg\rﬂf: ent dg%‘r?e ag emi n ©O
| as uric aci,d from.baseline over the 12-week

approﬁrp@tgg’ar%)n mﬁ%&?&ﬂ”’/ﬁ% W%‘gﬁ)%for subj ects receiving 4 ny /

2 weeks (p equals .000Q2); 86%for bj.ects recej Vi 8.
[0130]y Regorvpiaks tpigareciontinial IBo0wIs 'soBdes iorentifiigaiigngotiowing

receiving 8 ng / 4 weeks (p equals .0003); and 67% for
disruptiarbp et erinbedls wsing 19@zyme Andihigh gkessyrp. Tresgtnant svith lysozyme (2000-

.0001). [0166] Surprisingly, sone subjects receiving
3000 ARSI (vaSESheSPES-DOMERE 28PHIST stk Pi 3r€| ahiteinadug! Be pellet was

event, i.e., an infusion reaction. These reactions

ccurred i 4% of Lt\be t i nfusi ons. [0100] All
WaShegg’ftg‘rVéaﬁ%r&lﬁé qr%%ath—e?},o eléﬁm{a%\fr@ei ncor porated herein by
reference in _their entirety and for all pur e
(0131 he Thaerieherdf veEe PheEERCqseh A1o0 uPCBUIBE 1.0 FOff NGFICOs butfer,
patent or patent application was specifically and
pH 103101y Theialsbynsiomiwesinedbatal dyeriigitpatpoomttenipiptra fte plove e
inits
solubilization of the IB-derived uricase, and subsequently clarified by centrifugation.
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entirety for all purposes. [0101] Many nodifications
and variations of the present invention can be nmade
worakhautrédeparting fromits spirit and scope, BST/WB1006/013502
be apparent to those skilleéd in the art. The
speci fi cenbodi nents described herein are offered by
way of exanple only, and the invention is to be,
[0132]) i nirisaseorasyiuphertveified binse veralcheomagiperaplaststensaimtially, ong
with the full scope of equivalents to which such
chromatbgiaphy ened@rtdntd @cSepharobaFFrolbmnAithe kaled edumniveayeshed with
conprising the am no acid sequence of position 8

bicarbdrakObieter RESthinipN ASAMPNaCEehd Bridse whs cRitedith bicafaaste buffer,
of claim1l conprising the ami no acid sequence of SEQ

contaiﬂgﬁg D6 n I\ﬁCl.%fl%ﬁﬁtﬁﬁl@-ag?ﬁ% ?\Aéﬁ.m i Sk R usE@ TRYehvE thinor

amno termnal” amno a ereln tthe am no

: termngl amno acid.is -alanin | Vi ral :
impuritigy iyl tos AT a0 TR G el QR PR g with 50 mb
. further conprising an am no termnal amno acj
elycingy e PR GAh Mt PRICHR REACCRIFIRD S aPB e Shginl and loaded.
5. An isol ated uricase con&ri sing the amno acid
The cobisrpuais washiedpush bicahosate hnGeig RHPOS0 logomgining 106agM HaCl, and
NO. 12. 6. The uricase of claim5 conprising the am no

uricasevhdle]5R6 e thcte AmSEITdridupfilemidied withldleuMriandsge. At this stage, the
claimb5 further conprising an am no term nal am no

e thepSRLEL LB 0 gy 1B RS s
o310 RS oS bbb o SR 4Bt D9 APy e
acid is nethionine, 9 The uricase of cl imeiaa, wherein |
exclusionehpemaiagiapig Lessthay P 2 eagaipgadedsiorms are degpcieddp gpeipreparation
nucl ei ¢ acid conprising a nucleic acid sequence which
using &Bgmddsx 200polwmse sel ected fromthe group consisting
of: the uricase of claim1l; the uricase of claim 2,
[0134]t he TubleGasenmdrizet purifiGitioh lo€ Pig-KS8aMeurifase framniBs detibel from 25 L
uricase of claim®6; and the uricase of claim?7. 11.
fermentiton 18ihat ed nucleic acid of claim 10, wherein the
nucl ei c acid sequence is operatively linked to a

‘Ig:}‘ﬁk ',%Q»chta {)gmlﬁg;KggNlm spucleic acid of claim

erern e prondter 1s the ostnB pronoter. 13. A
nuel e acid voectar coarmmreri ol e + ha nllr\l Gi € nCi pal GF —
cl ai huification stp o Protem (gl § pActyIpDHE | SHRegHicgpctivity (U/me)
cl ai m B dissolutiombt hod fled48oduci y-26Ur i case 3.7

S‘}”T’CLaﬁﬁeﬁ’sélﬁﬁer?‘ eps 0f1l,‘0'45t uring @,gsfgs.t cell of claim 41

Q-Sephargre L mampogl Lo o n SO oy 306 land™ | sl ating 4.3
XpRBIng ABAERSE cgaift | case. SESORNCE LI SAI4S [<110> Savi ent 54

Phar maceut i cdo8! | i nc. Hartnman, Jacob
Q-Sepahrose II — main pool 4,438 22,982 52
30 kD UF retentate 4,262 27,556 6.5

Example 4. Characteristics Of Recombinant Uricases

SDS-PAGE
[0135] SDS-PAGE analysis of the highly purified uricase variants (Figure 4) revealed a

rather distinctive pattern. The samples were stored at 4°C, in carbonate buffer, pH 10.3, for up to

several months. The full-length variants, Pig, Pig-KS, and PBC, show accumulation of two
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Mendel ovitz, sinmona <120> A VARI ANT FORM OF URATE

OXI DASE AND USE THEREOF <130> 103864- 156066 <150> US
W@06/iM7611 <151> 2005- 04- 11 <160> 16 <170> Par€nus20p6/013502

version 3.3 <210> 1 <211> 36 <212> DNA <213> Artifi

ci al Sequence <220> <223> Pig Liver uricase (sense)

<400> 1 gcgcgaattc catggctcat, taccgtaatg act (6] )
major degradatipn pyaquctsgviagielepylar weighis ohplqut; .28@1311 1%&-‘3 'g‘?ié gbservation
<220> <223> Pig Liver Uricase (anti sense) <400> 2

suggesjcipet dtleagha a@ektm@mp@t tteauicagrowbunit swdtcoleg 4 differentidegralation
<211> 35 <212> DNA <213> Artificial sequence <220>

patterr<id 2i3tectBdbin die dniadbijerminad shddtenedislonésaisgo im4ROrabBit uricase, but at a
gcgcgaattc catggcccac taccataaca actat 35 <210> 4

lower proportion. The amino terminus of the rabbit resembles that of the shortened clones. The
amino terminal sequences of the uricase fragments generated during purification and storage
were determined.
Peptide Sequencing
[0136] N-terminal sequencing of bulk uricase preparations was done using the Edman
degradation method. Ten cycles were performed. Recombinant Pig uricase (full length clone)
generated a greater abundance of degradation fragments compared to Pig-KS-AN. The deduced
sites of cleavage leading to the degradation fragments are as follows:

1) Major site at position 168 having the sequence:

--QSG J FEGFI--

2) Minor site at position 142 having the sequence:

--IRN { GPPVI--
[0137] The above sequences do not suggest any known proteolytic cleavage. Nevertheless,
cleavage could arise from either proteolysis or some chemical reaction. The amino-truncated

uricases are surprisingly more stable than the non-amino truncated uricases. PBC-ANC also had

stability similar to the other AN molecules and less than non-amino-truncated PBC.

Potency

[0138] Activity of uricase was measured by a UV method. Enzymatic reaction rate was
determined by measuring the decrease in absorbance at 292 nm resulting from the oxidation of
uric acid to allantoin. One activity unit is defined as the quantity of uricase required to oxidize
one umole of uric acid per minute, at 25°C, at the specified conditions. Uricase potency is

expressed in activity units per mg protein (U/mg).
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<211> 40 <212> DNA <213> Artificial sequence <220>

<223> Baboon (D3H) Liver Uricase (antisense) <400> 4
w@e@oavEbyg t ct agat cac agtcttgaag acaacttcct PCT/US2006/013502

404510710 | . TXT <210> 5 <224> 36 <212> DNA <213>

Artificial Sequence <220> <223> PBC-Del taNC uricase

(sense) <400> 5 gcgcatatga cttacaaaaa gaat .
(0139] gt s g o rGeion P TN el SR oI o P o Therefore,
sequence <220> <223> PBC-Del taNC Uricase (anti sense)
oxidatied 6D prodeoft wiceagit paralgeadiavmixtiee mstligicintaglegreasgingbsorbance of
atttttccgt atgg 54 <210> 7 <211> 299 <212> PRT <213>

12.2 mAsd | Thecdbabrbaacpdasge waR Ome(AA35 pei minS-Wed deriarddl £400the linear
7 Met Thr Tyr Lys Lys Asn Asp d u Val d u Phe Val

portion/drhervé Y Tyr 1 5 10 15

[0140] Protein concentration was determined using a modified Bradford method (Macart and
Gerbaut (1982) Clin Chim Acta 122:93-101). The specific activity (potency) of uricase was
calculated by dividing the activity in U/ml with protein concentration in mg/ml. The enzymatic
activity results of the various recombinant uricases are summarized in Table 4. The results of
commercial preparations are included in this table as reference values. It is apparent from these

results that truncation of uricase proteins has no significant effect on their enzymatic activity.



G y Lys Asp Met | i e Lys Val Leu H s | i e G n Arg
Asp A y Lys Tyr 20 25 30 H s Ser | i e Lys d u Vval
w@\Rooa/1T4161 Thr Val G n Leu Thr Leu Se r Ser 35rPdDU&506/013502
Lys Lys Asp Tyr Leu H s G27y Asp Asn Ser Asp Val | i
e Pro Th r Asp 50 55 60 Thr | i e Lys Asn Thr Val Asn
Val Leu Al a Lys Phe Lys d i e Lys 65 70.75.80
SEably 4; Sumippry P Hpetis BATanSlg S| Reppbiitant & %ﬂvg%racaﬁws
s Phe leu Ser Ser 85 90 95 Phe lys Hi s Val | i e Arqg
Uricaséd a G n| CahceTyration/diof @ (iSRcific val B 1y p 100 1pEcat™
1104510710 Stackgig/mis Arg PhActity Lys | Al (@ligAvid) Ly $(1/min)
Hs Val Hs Ala Phe Il 115| @mmg?5 Thr Pro Thr Ay Thr

RecondBimntne cysS Gu val u Gnilre Arg A SP Gly 130 135
A0 FPror al TTE FIrs S€ Yy 1TTE L ASP Lelu LyS
11:_ ol —leu L'ﬁ‘;'%h. +H45—150 1.53;'?’10 Tht EM%ZSGF a-y—Phe Zg;
183&)1 Ay phg' t e Lys Asp G n éﬁe Thr 'I'ﬁr Leu 165 170
PiglKS Pro Gig.3val Lys Asp Arg7ags phe ps@7Thr G n val | 1085
PigtKK-ANS LY$.1hrp 18U 185 190gAng Tyr MegG n Gy Arglo7)
RS Yot AR S A T e 7195200 205 g
PRRCANELS 05510 515 220 & L0% Sar Pha sor var | 380
Rabbis Thr | eQ-4fyr Asp lie G h3¥4l ey 2444230 235 240!522

NativeThr Leu Ay Gn Val Pro Qu lie Qu Asp Mt Qu H e
Piger Leu Pfa.7245 250 255 Ash3l26€ Hi s T$@5Leu Asn lie| 901
(SipER) Met ser Lys Met Gy Ley lie Asn 260 265 270

A. flavus 1.95 0.97% 23.54 671
(Merck)

[0141] Table 4 Notes:
(1) Protein concentration was determined by absorbance measured at 278 nm, using an
5  Extinction coefficient of 11.3 for a 10 mg/ml uricase solution (Mahler, 1963).
(2) 1 unit of uricase activity is defined as the amount of enzyme that oxidizes 1 pmole of
uric acid to allantoin per minute, at 25°C.
(3) Specific activity values were derived from the Lineweaver-Burk plots, at a
concentration of substrate equivalent to 60 pM.
10 (4) Reaction Mixtures were composed of various combinations of the following stock
solutions
100 mM sodium borate buffer, pH 9.2
300 pM Uric acid in 50 mM sodium borate buffer, pH 9.2
1 mg/ml BSA in 50 mM sodium borate buffer, pH 9.2
15 (5) Keqt was calculated by dividing the Vmax (calculated from the respective Lineweaver-
Burk plots) by the concentration of uricase in reaction mixture (expressed in mol equivalents,

based on the tetrameric molecular weights of the uricases).
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Lys Qu Gu Val Leu Leu Pro Leu Asp Asn Pro Tyr Ay
Lys lie Thr 275 280 285 Ay Thr Val Lys Arg Lys Leu
W@e006aer76Ar g Leu 290 295 <210> 8 <211> 298 <21PCT/BRI06/013502

<213> Artificial sequence 2220> <223> Pi g- KS-Del t aN

wi t hout starting Met <400> 8 Thr Tyr Lys Lys Asn Asp

G u Val du Phe Val Thr 1510
Examplﬁﬂ-_fﬂ@?l!!@_tiQWUEWS thEC‘%/(P@yQ)&lgt‘Vb) Leu H s | i

e .
[0142] N %EWAg l’?ﬁ?as n b?ﬁ%lé&%% agng nRPBE-9BC (ohoBeth¥gy-A

40 45 L T n Let Thr Leu ser ser Lys 35
poly(eﬂil}ggnqglg&i}iﬁ%p Bé/nrﬂ]] Pe?rg %} ganﬁh%o@ssﬁ:ﬁtﬁﬁﬂ% Tﬁf 9\?\@13 k5 10, or

VaILeuAIaLsPheL ys Se 5

20 KD B0 pet Srivaes Sy mephesigglshed, - E’Eﬁ%ﬁ?b aé&f@éi %v 59%4 ’fogh
Phe Leu Ser ser Phe 85 90 95 Lys H s val [

proteinaoldtion. AMdr PRG additiorgvasicaiclugediathe prigasyy g- Eg@ I}]B@ rg@yon mixture
110 Arg Phe @ u Lys Asn d y Val Lys H s Val H s A

was thed iftiatediat 8-8P¢rforl 16-18 hburd Aghtil Amxingl uhbourd myPHG stratidssvere

PgecysGluVaIGIanIieArgAsnGIyProlSO
P 1o oVal | i eH s ser d yl i e Lys Asp Leu
OnJ“g‘fJf t‘\]P?caEeu Lys Thr Thr 145 150 155 160 G n Ser @ vy

[0143] EP e"ghe number of PEP} strands per%—un@asgmonom'%? w-glg dgte;mirne& BY Superose
6 size exclusion chromatography (SEC), using PEG and uricase standards. The number of bound
PEG strands per subunit was determined by the following equation:

PEG 3.42 x Amount of PEG in injected sample (ug) |
strands/subunit = Amount of protein in injected sample (ug)

[0144] The concentration of PEG and protein moieties in the PEG-uricase sample was
determined by size exclusio BACKGROUND OF THE INVENTIONn chromatography (SEC)
using ultraviolet (UV) and refractive index (RI) detectors arranged in series (as developed by
Kunitani, et al., 1991). Three calibration curves are generated: a protein curve (absorption
measured at 220 nm); a protein curve (measured by RI); and PEG curve (measured by RI). Then,
the PEG-uricase samples were analyzed using the same system. The resulting UV and RI peak
area values of the experimental samples were used to calculate the concentrations of the PEG
and protein relative to the calibration curves. The index of 3.42 is the ratio between the
molecular weight of uricase monomer (34,192 Daltons) to that of the 10 kD PEG.

[0145] Attached PEG improved the solubility of uricase in solutions having physiological pH
values. Table 5 provides an indication of the variability between batches of PEGylated Pig-
KS-AN uricase product. In general, there is an inverse relation between the number of PEG

strands attached and retained specific activity (SA) of the enzyme.
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165 170 175 G u Val Lys Asp Arg Cys Phe Al a Thr G n
Val Tyr Cys Lys Trp Arg 180 185 190 Tyr H s G n d vy
woe@oAspeval Asp Phe G u Al a Thr Trp Asp ThrP@RUSH9&013502
200 205 Arg Ser | i e val 22u G n Lys Phe Al a d vy
pro Tyr Asp Lys G y d u 210 215 220 Tyr ser Pro ser

val G n Lys Thr Leu Asp | i. e G. n
Tablef3 @nzsl}éaga@cuwy Qiy P;E@grﬁd\,%ig-lﬁﬁ -AN @\lflclas‘fl_&g“g‘hgré‘}esu
Asp Met @ u | i e ser Leu Pro Asn 245 250 255 | i e
H s Tyr Leu Asn | i e Asp Met Ser Lys Met G y Leu |
i e Asn Lys 260 265 2704510710 | . TXT Gu 3 u Val Leu
L@éhJ #e LREASPWASN Pr o PEG Stedndy pbys UtieasdISA2/5 288A Percent
s val LYléD rg Lys Ugthse Subsgf | AT g (LRmegPPO 29%f Control
<2 6l> \211> 8 <212> DNA <213> Art|f| Ci aF sequence
&ﬁép{>lfsild> Pi g_- KS-DeltaNA <400> 9| at gact tgach 100
R i A A ARSI S A LA | L L
qcatltahhs oot oihact 120 acagtodonb tgact thbhg 4.6
ct cdatihha gat tBtgt gc at ggagacaa otk bagat gt @480 77.9
at cccia#ag acackaft caa gaacacagtt 6aai gt cct g@-Tgaagttcaa 76.9
aggcajraaa 240 mgcat agaaa cttttg@pl gact atecd gt 77.5
gagGa j T TTTC] CcCTT caageat gt ¢ g3pP at cagageic 65.3
aagt o r—og0a ag;;t;;;L??:‘?gnl% L;g?gf%"g ?[ gdagtt 5513
act tict # a_ggttHhhcag 420 at aann];l ) nar‘g?gﬁiif 53.9
cat tleb #¢t ggaaithaag acct aaaaqtllel { gaaaacd 280 54.4

Example 6. PEGylation of uricase with 1000 D and 100,000 D PEG
[0146] Pig-KS-AN Uricase was conjugated using 1000 D and 100,000 D m-PEG-NPC as

described in Example 5. Conditions resulting in 2 - 11 strands of PEG per uricase subunit were
used. After PEG addition was concluded, the uricase/m-PEG-NPC reaction mixture was then
incubated at 2-8°C for 16‘-1 8 hours, until maximal unbound m-PEG strands were conjugated to
uricase.

[0147] The number of PEG strands per PEG-uricase monomer was determined as described
above.

[0148] Attached PEG improved the solubility of uricase in solutions having physiological pH

values.

Example 7. Pharmacokinetics Of Pig-KS-AN Uricase Conjugated With PEG

[0149] Biological experiments were undertaken in order to determine the optimal extent and
size of PEGylation needed to provide therapeutic benefit.

[0150] Pharmacokinetic studies in rats, using i.v. injections of 0.4 mg (2U) per kg body
weight of unmodified uricase, administered at day 1 and day 8, yielded a circulating half life of

about 10 minutes. However, studies of the clearance rate in rats with 2-11x10kD PEG-Pig-KS-



acccagtctg gctttgaagg attcatcaag gaccagttca ccaccctccc
t gaggt gaag 540 gaccggtgct ttgccaccca agtgtactgc
wa@@bgyogrt accaccaggg cagagatgtg 600 gacttt gapgr/us2006/013502
ccacctggga cactgttagg agcaBtgtcc tgcagaaatt tgctgggccc
660 tat gacaaag gcgagtactc gccctctgtc cagaagacac
tctatgacat ccaggtgctc 720 accgtgggcc aggttcctga
AN ur'g:asqagg@rg%tm%m@g aeekdy Hicctiget ar&gc et thatdeaancpgpid not depend on the
ttaaacat ag acat gtccaa aat gggactg at caacaagg aagaggtctt
numbgf RECT $ttand S Gditlga ciarage) ansltrgmamad atlatively eestaahthroughout the
gt caagagga agttgtcttc aagactg 897 <210> 10 <211> 894
study E&;&ﬁg&\%ﬁ@ 63withathaffilife bRdbote g0 home). ThE Weck2@3reck differences are
i g Del taN wi t hout starting ATG <400> 10 acttacaaaa
withing%{?)@ﬁ&%ﬁf"erg&t. FHRALAE 89&&5 ROAPh AL HNRAR HSR GBI B SkD

aaagttctcc atattcagcg agatggaaaa tatcacagca

tt t caactaca . t :

Pec, b0 TRORRE IR A8 R0 AR B AL PR e of e e
.1804510710 I. T, cct acagac cat a cacagtt aat

of uricgee RE Gy {gancigiihic sanesorimmer biological SELE v fReryffiphe rat model
tatctgtgag catttccttt cttccttcaa lScz'at gtcatc 300 |,
Tgdlycé.ddalf Lives of §EGdated Digrik AN YrjgassJugparatiogs imBats
tggagttaag 360 catgtccatqg catttattta tactcctact

doaacgcact tct gt gaggtEdttgaadMatificdidd (ABGatagdaper Uricase Subunit)
cf CgpPEepf tcattctgga atcaaagacc taagayPHG gaaaacaackD PEG
Week480 FROtCI o9k Tygaaggart cat;gaagg§109gagt ggqqgg 10x
eeetEeetgpogtoas Ag—cggtgctit ac
1g]ta Taga tgza;g@gctggg 'fccagggyi:&g aggfté'«}ggac S% 511'65
tttgfa%zccaé: ‘ggdacac;tgtita %c attictgc daatfttgc ..
toggé ct at 660 gacaa égr* agidct clgocc Bt ot gt Cﬁg )
2apgacact cf -at gacat cca ggtlgctéatc [7288-8egghctagg -
tf cct gagal agaagdt at g gadat ¢éalyéc fgcddaat pt tcactactta
780 aacat agaca t dt ccaaaat| ggéfct gat c (Bacahggaag
aApgiettgct apedttjagao B4Q adcrat pt p@haaaat 148 14.5
togtagagt £ aaggggaagy)ygtictiqaag pctigs 894| <2103 111 x27
PL175°04 <2l ART () (5) (5) (5) (5)
41 - - 27.1 18.4 19.7 - -
+5.3 +2.2 +5.6
©) “4) G))
5 28.6 22.5 34.3 37.3 30.4 30.5 19.3
+1.7 +2.7 +3.9 +3.0 +3.6 +13 *2.5
®) 3 “) ) &) ) ©)
6| - - 35.4 27.1 30.7 - -
+3.1 +3.6 +2.9
(14) (13) (13)
7 16.5 32.5 - - - 16.12 25.8
+4.9 +4.3 2.7 +2.5
3 ©)] 3 )
8| - - - - - - -
9 36.8 28.7 34.0 24.2 31.0 29.3 26.7
+4.0 +2.7 +2.4 +3.4 +2.6 + 1.4 + 0.5
(15) (15) (13) (13) (13) (15) (15)
[0151] Table 6 notes: Results are indicated in hours + standard error of the mean. Numbers

10  in parenthesis indicate the number of animals tested.
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<213> Sus scrofa <400> 11 Met Al a H s Ty r Arg Asn
Asp Tyr Lys Lys Asn Asp @ u Val @ u Phe 1 5 10 15
w&/aloeArgeiThr Gy Tyr G y Lys Asp Met | i e LBGT/U81006/013502
Leu H s | i e @ n 20 25 30 Arg Asp A y Lys Tyr H s
Ser He Lys G u Val Al a Thr ser val G n 35 40 45
Leu Thr Leu ser Ser Lys Lys Asp Tyr Leu H s d y Asp
Asn Se r Asp 50 55 60 val | i e Pro Thr Asp Thr | i e
Lys Asn Thr Val Asn Val Leu Al a Lys 6 5 70 75 80 Phe

Lys. G l i e Ser, Th Al . .
[0152] yi%@ge%@ve% wgglliléé Vggljeigrtmgs ghO A E@ﬁeg@ﬁ?grgrnr@og&%?%@roﬁ:hg-KS-
s Val i e Arg n Val T I
AN ur1@s@nod1f1@d|as mcbcawan[cp@ ta}s(}eg Eﬁiﬂbgl‘)é.l}‘r) Hl\{ as}}gflg(ggpp%‘%gd ;f% \%zgg which were
Lys H s Val 115 120 1254510710 |I.TXT His Ala Phe lie
alternat€lyrbldchin sebgrotihs of3.\SeVémal Hltsdlélhéurm@thgsmdygpe g ile poepthesia. Half-
135 140 Gn lie Arg Asn Gy Pro Pro Val He H s Ser

lives w@e)de{elrlﬁlde&lﬁby/}ﬁéhsh&bg Ud&nsd bAivityFcdlofmeyri A¥sdy) ireplatips samples
Thr Thr G n Ser Gy Phe Au Ay Phe lie Lys Asp 165

collected’dt SJPré u@F Nrfde 24 Bhd I@'ho{n%%oﬁrl jefdish.Val Lys Asp Arg
Cys e Al'a Thf Gn 180 18 Val Tyr cys 'Lys Trp

15058 s A (O R 8

PR LR R R R R R KR H—
after th%Afr'l?st injection, the circulation half-life is 98.2 = 1.8 hours (i.v.), and the bioavailability
after i.m. and subcutaneous (s.c.) injections was 71% and 52%, respectively. However,
significant anti-uricase antibody titers were detected, after the second i.m. and s.c. injections, in
all of the rabbits, and clearance was accelerated following subsequent injections. Injections of
rats with the same conjugate resulted in a half-life of 26::1.6 hours (i.v.), and the bioavailability
after i.m. and s.c. injections was 33% and 22%, respectively.

[0155] Studies in rats, with 9x10 kD PEG- Pig-KS-AN uricase indicate that the circulation
half-life after the first injection is 42.4 hours (i.v.), and the bioavailability, after i.m. and s.c.
injections, was 28.9% and 14.5%, respectively (see Figure 5 and Table 7). After the fourth
injection, the circulation half-life was 32.1 % 2.4 hours and the bioavailability, after the i.m. and
s.c. injections was 26.1% and 14.9%, respectively.

[0156] Similar pharmacokinetic studies, in rabbits, with 9x10 kD PEG-Pig-KS-AN uricase
indicate that no accelerated clearance was observed following injection of this conjugate (4
biweekly injections were administered). In these animals, the circulation half-life after the first

injection was 88.5 hours (i.v.), and the bioavailability, after i.m. and s.c. injections, was 98.3%

and 84.4%, respectively (see Figure 6 and Table 7). After the fourth injection the circulation
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and 83%@FCSN<‘&1VT§3{|‘ Thr Val

Asp lie Gn Val Leu Thr Leu Ay Gn Val Pro Qu lie
G u Asp Met 245 250 255 Qu lie ser Leu Pro Asn lie
woik®e/Tyw76leu Asn |ie Asp Met Ser Lys 260 265 2FOT1/WB1006/013502

Gy Leu lie Asn Lys u @ @¥2Val Leu Leu Pro Leu Asp

Asn Pro 275 280 285 Tyr Ay Arg lie Thr Ay Thr Val

Lys Arg Lys Leu Thr ser Arg Leu 290 295 300 <210> 12
<211> 296 <212> PRT <213> Artifi cial Sequence <220>
<223> PBC- Del t aNC <400> 12 Met Thr Tyr Lys Lys Asn Asp

half- hf?_ was gﬁ f/ﬁ ﬁovrs 3”1\{3% ‘{}gﬁ%}_glz}hﬁ a?fer tﬁe i. 1:11 %&%cﬁgg’&%ﬁé was 85%

Lys Tyr 20 25 304510710 I . TXT H| s Ser lie Lys Qu

G n Leu Thr Leu sei 35 40 45 Lys
Lys Asp Ty r Leu H's GI% Asp Asn Ser Asp Val lie pro

[0157] Thr Siasifar 5@dBS véth 9410 KD B Gylbgﬁ@rAquervaionmaws theebﬂoavaﬂablhty
Ala Lys Phe Lys Ay lie Lys 65 70 7 5 80 Ser lie Qu

in beagldsr (2 BhdesAlnd Memaldsrin bach grysp)GAwiddikatiBinbalb-dife GEF0L3é17 IBurs was
5 90 95 Phe Lys H's Val He Arg Ala G n Val Tyr val

recordeq éftegtﬁé MR 1. P9 edddd, d@Pthd BRaldifabilig, 4Ffed thdiem And .4/ $njections was
Val Lys His"'Val H's Ala Phe lie Tyr 115 120

69.5% rar%c? Si?%,gsﬁecg%lyq&(e f“éﬁre"y achdpﬂﬁ)lé:’y)s Qu Vval Au G@n

[0158] Studies with 9x10 kD PEG-Pig-KS-AN preparations were done using pigs. Three
animals per group were used for administration via the i.v., s.c. and i.m. routes. A circulation
half-life of 178+24 hours was recorded after the first i.v. injection, and the bioavailability, after

the i.m. and s.c. injections was 71.6% and 76.8%, respectively (see Figure 8 and Table 7).

Table 7. Pharmacokinetic Studies with 9x10 kD PEG-Pig-KS-AN Uricase

Injection # Half-life Bioavailability
(hours)
iv. im, s.C.
Rats
1 42443 28.9% 14.5%
24.1+5.0 28.9% 14.5%
4 32124 26.1% 14.9%
Rabbits
1 88.5+8.9 98.3% 84.4%
45.7 £ 40.6 100% 100%
4 141.1+£154 85% 83%
Dogs
1 70.0+11.7 69.5% 50.4%
Pigs
1 178 + 24 71.6% 76.8%
[0159] Absorption, distribution, metabolism, and excretion (ADME) studies were done after

iodination of 9x10kD PEG-Pig-KS-AN uricase by the Bolton & Hunter method with '*°. The
labeled conjugate was injected into 7 groups of 4 rats each (2 males and 2 females). Distribution

of radioactivity was analyzed after 1 hour and every 24 hours for 7 days (except day 5). Each
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130 135 140 Pro Pro Val lie Hs Ser Ay lie Lys Asp
Leu Lys Val Leu Lys Thr 145 150 155 160 Thr G n Ser
w@kyeie6d u Ay Phe lie Lys Asp G n Phe Thr TPCT/LI82006/013502
165 170 175 Pro Gu Val Lys3Asp Arg Cys Phe Ala Thr
Gn Val Tyr Cys Lys Trp 180 185 190 Arg Tyr Hs Gn
Gy Arg Asp Val Asp phe Qu Ala Thr Trp Asp Thr 195
200 205 vaI Arg Ser lie Val Leu Gn Lys Phe Ala Ay
Pro Tyr Asp Lys dy 210 215 220 Qu Tyr Ser Pro ser

SV LN R A TR R eth - S—

GQu lie Ser Leu Pro 245 250 255 Asn e Hs T
group wasrkept i axsgfahalic caae, fram whih the ynn%@ﬂl feéeSA‘g?F © fé@ <§%c§ The
270 Lys u GQu Val Leu Leu Pro Leu Asp Asn Pro Tyr
distribu@oy of Y thateridllhroRFioue 8¢ DSBS Eiyovas. evxinated by nreasunjeg the total
Lys Arg Lys Leu Ser 290 295 <210> 13 <211> 295 <212>

radloacP %ﬁgéagﬁ of¥fanl dridctha fraSiestieoants2Ridreys 2i28e; hRECamkipl¢eaNtat were
out starti ng Met <400> 13 Thr Tyr Lys Lys Asn Asp

avallabféI fopgéﬁpﬁﬁlo*wﬁﬁ Eg/@v aeAf)ﬁLbéeEH 'blo@d )ﬁoﬁﬂéhz@ri] td)& trhéa o5ga11051ﬁe§ Of the

organs h}é% We}/e ex01se§, none 4;Zlad a glgher specific radioactivity than the others thus no
significant accumulation was seen for instance in the liver or kidney. 70% of the radioactivity

was excreted by day 7.

Example 8. Clinical Trial Results

[0160] A randomized, open-label, multicenter, parallel group study was performed to assess
the urate response, and pharmacokinetic and safety profiles of PEG-uricase (Puricase®, Savient
Pharmaceuticals) in human patients with hyperuricemia and severe gout who were unresponsive
to or intolerant of conventional therapy. The mean duration of disease was 14 years and 70
percent of the study population had one or more tophi.

[0161] In the study, 41 patients (mean age of 58.1 years) were randomized to 12 weeks of
treatment with intravenous PEG-uricase at one of four dose regimens: 4 mg every two weeks (7
patients); 8 mg every two weeks (8 patients); 8 mg every four weeks (13 patients); or 12 mg
every four weeks (13 patients). Plasma uricase activity and urate levels were measured at defined
intervals. Pharmacokinetic parameters, mean plasma urate concentration and the percentage of
time that plasma urate was less than or equal to 6 mg/dL were derived from analyses of the
uricase activities and urate levels.

[0162] Patients who received 8 mg of PEG-uricase every two weeks had the greatest
reduction in PUA with levels below 6 mg/dL 92 percent of the treatment time (pre-treatment

plasma urate of 9.1 mg/dL vs. mean plasma urate of 1.4 mg/dL over 12 weeks).
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20

ser | e lLys d u Val Al a Thr Thr Val G n Leu Thr Leu
Ser Ser Lys 35 40 4 5 Lys Asp Tyr Leu H s d y Asp
wAsweder76Asp Val | i e Pro Thr Asp Thr 50 55 6BCT/US206/013502
Lys Asn Th r Val Asn Val Lé# Al a Lys Phe Lys A y | i
e Lys ser 65 70 75 80 | i e d u Thr Phe Al a Val Thr
| i ecys d uH s Phe Leu Ser Ser Phe 85 90 95 Lys
H s val | i e AAg Al a G n Val Tyr Val @ u d u Val
Pro Trp Lys 100 105 110 Arg Phe @ u Lys Asn G y Val
H s val Hi

[0163] #ﬁ fSu@ﬁtaytia]}ﬁpd pﬁlstiingnlgeveg glggglla gra-;%fevég r\»{j:%%j%s% g\g)seflvzeg ii&lge other

AsnGI y Pro 130 135 140 proval | i e H s ser d y | .
PEG-uricase trgesmestslasing grgupsyBUALkslow gangiml 8¢ percentpf{hgirqaggient time in
160 G nser d y Phe d ud y Phel i e Lys Asp G n

the 8 mpla@erYTourfhcekt groupr (PrelbEatrh@nt plasmaGirate 0fal1 mghllAspmapyplasma
cys Phe Al a Thr G n Val Tyr Cys Lys Trp Arg 180 185

urate ofPGAR AR OMr 2 TE&kshYPUA Helow EmgimB4 Perbérg ofislie téatméspime in the
%e % u Al a Thrw};p Asp Th 1%%1 20% 205 Arg ser | |p e

2 B A Gt BT RS B
26 58 bt B G G R TR Bl o e
Pro Asn 245 250 255 | i e H s Tyr, Phe nl i e
mg evemﬁvosggelqggowgﬁpr@reg}mggﬁplpsma walegy 7L£g1g@3_0v52 giean ?g?s.%a urate of
u d u Val Leu Leu Pro Leu Asp Asn Pro Tyr G y Lys |
4.2 mgidLeovEhit2 @Gleeks)275 280 285
[0164] The maximum percent decrease in plasma uric acid from baseline within the first 24 |
hours of PEG-uricase dosing was 72% for subjects receiving 4 mg / 2 weeks (p equals .0002);
94% for subjects receiving 8 mg /2 weeks (p less than .0001); 87% for subjects receiving 8 mg /
4 weeks (p less than .0001); and 93% for subjects receiving 12 mg / 4 weeks (p less than .0001).
[0165] The percent decrease in plasma uric acid from baseline over the 12-week treatment
period was 38% for subjects receiving 4 mg / 2 weeks (p equals .0002); 86% for subjects
receiving 8 mg / 2 weeks (p less than .0001); 58% for subjects receiving 8 mg / 4 weeks (p
equals .0003); and 67% for subjects receiving 12 mg / 4 weeks (p less than .0001).
[0166] Surprisingly, some subjects receiving PEG-uricase experienced an infusion related
adverse event, i.e., an infusion reaction. These reactions occurred in 14% of the total infusions.
[0100] All references cited herein are incorporated herein by reference in their entirety and
for all purposes to the same extent as if each individual publication or patent or patent
application was specifically and individually indicated to be incorporated by reference in its
entirety for all purposes.

[0101]  Many modifications and variations of the present invention can be made without

departing from its spirit and scope, as will be apparent to those skilled in the art. The specific



Thr Val Lys Arg Lys Leu Ser 290 295 <210> 14 <211> 13

<212> PRT <213> Artifi cial Sequence <220> <223>
w@BOsDed76t aNC ( Fragnent 44-56 of PBC-Del t aNC) rdD052006/013502

Ala Thr Thr Val G n Leu ThBsLeu Ser Ser Lys Lys Asp 1

5 10 <210> 1 5 <211> 936 <212> DNA <213> papi o

hamadr yas (hamadryas baboon) <400> 1 5 ccagaagaaa

at ggccgact accat aacaa ctataaaaag aatgatgaat tggagtttgt

60 ccgaactggc tatgggaagg atatggtaaa agttctccat

.attcagcgag_ at ggaaaa 0 tcacagcatl aaagaqgt o
embodimgnis descaiged jergHrare a&f?reéig Bl ‘tfgga‘%%a"é@‘é%l@%fg‘gvemmn is to be
cctgcatgga gataattcag atatcatccc tacagacacc at aaga?ca
limited onlytbhydh¢ prme afthetappensied alpims elangyaddhe Bibsegpe at equivalents to
agaagccttt ggtgtgaata tttgtgagta 300 ttttctttct
which sti€tl ¢lhingeege entitiddaat ccg agct caagt ¢ tacgt ggaag aaat cccttg
360 gaagcgtctt gaaaagaatg gagttaagca tgtccatgca
tttattcaca ctcccactgg 4204510710_| . TXT aacacacttc
t gt gaagtt g aacaact gag aagtggaccc cccgtcatta ctt
caaagacctc aaggtcttga aaacaacaca gtctggattt gaaggtttca
t caaggacca 540 gttcaccacc ctccctgagg tgaaggaccg
atgctttgcc acccaagtgt actgcaagtg 600 gcgctaccac
cagt gcaggg atgtggactt cgaggctacc tggggcacca ttcgggacct
660 tgtcctggag aaatttgctg ggccctatga caaaggcgag
tactcaccct ctgtgcagaa 720 gaccctctat gatatccagg
tgctctccct gagccgagtt cctgagatag aagatatgga 780
aat cagcctg ccaaacattc actacttcaa tatagacatg tccaaaatgg
gt ct gat caa 840 caaggaagag gtcttgctgc cattagacaa
tccat atgga aaaattactg gtacagtcaa 900 gaggaagttg
tcttcaagac tgtgacattg tggcca 936



<210> 16 <211> 304 <212> PRT <213> Papi o hamadryas
(hamadryas baboon) <400> 16 Met Al a Asp Ty r H s Asn
WA3006/TYW761 Lys Lys Asn Asp G u Leu @ u Phe 1 BCT/OSZB6/013502
Val Arg Thr @ y Tyr @ y Bys Asp Met Val Lys Val Leu
H s 1 i e G n 20 25 30 Arg Asp Ay Lys Tyr H s ser
| i e Lys A uval Al a Thr ser val G n 35 40 45 Leu
Thr Leu Ser ser Lys Lys Asp Tyr Leu H s @ y Asp Asn
Ser Asp 5055601 i el i e pro Thr Asp Thr | i e
I}z‘gvﬁg Asn Th r Val H s Val Leu Al a Lys 65 70 75 80 Phe
clapm: | | elys Ser | i ed u A a Phe d y Val

Asn | i e s G u85090 95 Tyr Phe Leu Ser

1.  Asnsdhited utiedse compursing ghemmigo epidgequencergh Pc\%ﬂonﬁ)@‘%@g position
110 d ud ul i e Pro Trp Lys Arg Leu @ u Lys Asn

287 of SEQYDWD. Lys H s Val 115 120 125 H s Al a Phe | i e
H s Thr Pro Thr d y Thr H s Phe cys d u Val d u

2. f’FﬁQuﬁgas@ oiélgln@l BrmpBibinAitiE: Saino @kidysefiancPoOSHAIIDI ND. 8.
r ser i e Lys Asp Leu4510710 |.TXT 145 150

3. %ﬁ%ﬁhgazs‘e%?klahﬁisﬂqeéggxff?rgﬁ a@anﬁn%?m@al ¥mitoeactd, whefdin the

Val g{ 5Pﬁe 621 PheTErﬁThnr 1ggu185
amino t?/g)l@ln’(gjsarq-lgﬁ selgé 5&9%1;15 %y%peg%fol e, serine or tn eg e g ASp
PR SIn G AR 20 SO e T - TRyl
amino terminal amino acid is methionine.

5. An isolated uricase comprising the amino acid sequence of position 8 through position
287 of SEQ ID NO. 12.

6. The uricase of claim 5 comprising the amino acid sequence of SEQ ID NO. 13.

7. The uricase of claim 5 further comprising an amino terminal amino acid, wherein the
amino terminal amino acid is alanine, glycine, proline, serine, or threonine.

8. The uricase of claim 5 further comprising an amino terminal amino acid, wherein the
amino terminal amino acid is methionine.

9. The uricase of claim 1, wherein the uricase is a PEGylated uricase.

10.  An isolated nucleic acid comprising a nucleic acid sequence which encodes a uricase
selected from the group consisting of: the uricase of claim 1; the uricase of claim 2, the uricase
of claim 3; the uricase of claim 5, the uricase of claim 6; and the uricase of claim 7.

11.  The isolated nucleic acid of claim 10, wherein the nucleic acid sequence is operatively
linked to a heterologous promoter.

12.  The nucleic acid of claim 10, wherein the promoter is the osmB promoter.

13. A nucleic acid vector comprising the nucleic acid of claim 11.

14. A host cell comprising the vector of claim 13.



210 215 220 Pro Tyr Asp Lys @ y G u Tyr Se r Pro Ser

Val G n Lys Thr Leu Tyr 225 230 235 240 Asp | i e G
wo20daliiizeu Ser Leu Ser Arg Val Pro A u | i e BT/USASE013502

Met 245 250 255 3 u |l i e3%er Leu Pro Asn | i e H s

Tyr Phe Asn | i e Asp Met ser Lys 260 265 270 Met 4 vy

Leul i e Asn Lys A u @ u Val Leu Leu pro Leu Asp

Asn Pro 275 280 285 Tyr Gy Lys | i e Thr Ay Thr val

Lys Arg Lys Leu ser Ser Arg Leu 290 295 300

15. A method for producing a uricase comprising the steps of culturing a host cell of claim

14 under conditions such that the nucleic acid sequence is expressed by the host cell and

isolating the expressed uricase.



