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WD 2004/ 065551 PCT/ US2004/ 001431 PCLYNUCLEOTI DE
ENCODI NG A NOVEL ACYL CCENZYME A, MONOACYLGAYCEROL

WODMUDEABSFERASE- 3 ( MGAT3), AND USES THEREOF PGT/TR1084/001431

application clains the benefit of provisional US.
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its role in initiating the first step for the
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synthesized by two major pathways, the glycerol 3-phosphate pathway and the

monacylglycerol pathway. The glycerol 3-phosphate pathway is present in all tissues
whereas the monoacylglycerol pathway is restricted to the enterocytes of the small

intestine (Bell, R.M. and R.A. Coleman, Annu. Rev. Biochem. (1980). 49:459-87).

The monoacylglyerol pathway is believed to be critical for the packaging of dietary
fat into chylomicron lipoprotein particles (Levy, E., Can. J. Physiol. Pharmacol.
(1992) 70(4):413-9).

Acyl coenzyme A:monoacylglycerol acyltransferase (“MGAT”) (EC 2.3.1.22)

is an enzyme best known for its role in initiating the first step for the
monoacylglycerol pathway (Lehner, R. and A. Kuksis, Prog. Lipid Res. (1996)
35(2):169-201). In order for insoluble dietary fat such as TAG to be absorbed by the
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intestine, dietary fat nol ecul es nust first be
di gested by pancreatic lipase into soluble free fatty

wa@eid®esmnd 2- nonoacyl gl ycerol . These products BCEUS2004/001431

10

15

20

25

30

qui ckly absorbed into enterocytes, w thin m nut es of
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As intestinal MGAT 1s a critical enzyme for this pathway, there is a continuing

need to identify genes responsible for MGAT intestinal enzyme activity, and therefore
responsible for the absorption of dietary fat. The modulation of such genes will
provide methods for the treatment of obesity. The present invention is directed to

such a need.



BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure 1A-B shows
the human MGAT3 cDNA sequence (SEQ ID NGO 1) and the

w@e@dioetsed am no aci d sequence for human MGAT3PCBES0DE001431
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NO 2). The predicted initiation codon and term nation
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positive sCore Is proportional to the degrée of

heequanph eigmnent, wasipgrivemel whbhWustd W algpridwsinoVieadérNTI program.

o o BT Rt PR b eld: Sl fpiaues are
fdhagks at Day 0. On Day 1, 20 the cells were infected

with either wild type bacul ovirus, MGAT3 or DGAT2
r econbiiigarst3 shomsadyydrenbipbicity aralysiaef pefliciedfungn MGATS.

I].s. h d and . i ,
RS FAT oS S sy A R A 100, AP
FbééEite @osA) §.quel. Bidlf, 137@):mesi3panie: fisitiv@ sastel iapmpostional to the

| paded on SDS-PAGE and blots were probed with
adpereemf Agdropbolicity. g/ ni . B. TLC MGAT enzyme assay. 25

CIGEA'CI"U OfiSudl4 vl tﬁ@g%rgégﬁ)n@f ?%c?)hgﬁnéf@ h8mSH RIGATE % §B insect

enzyne assays at mn. For exogenous
saelist Sfatcels wakGephp sirb 2100 odblfesk inly celdlasknat Iy MOn Day 1,

e G SR ERof Rt A DTt dere MRS GAT
VWRESBIRRABRERES At apmbIthe oh ,QeNaWeMAfarvested and
exposed to STORM Phosphol mager for 12 hrs. DAG

dinemptagk fireetiars; (LGAGHO Krg padletsy meseprspared0A Appnufabéet with anti-

f aci q;. MAG noac | ycerol ,. denaot )

o adiaghs Riagalnar T Rt ol Cre0f ek ol s P PAGE and

B Wit Brd8BY SR ENEINA 63LGNAD Wofin, $LNPICEICART BAAfe asday.

D08 s BB A A GG Wifim gure 5 AT e astay

t Aliguctool Beug nenegardpro@is werersubjddGATE MG Basiyome. assays at 37
°C for 6 min. For exogenous substrates, 200 UM sn-2-monooleoylglycerol and 50 M
[14C]Joleoyl coenzyme A (20,000 dpm/nmol) were incubated with the membrane
extracts. Lipid extracts were separated with TLC and the chromatogram was exposed
to STORM Phospholmager for 12 hrs. DAG, diacylglycerol; TAG, triacylglycerol;
FFA, free fatty acid; MAG, monoacylglycerol, denoted as nonspecific band **;

Unknown, the other nonspecific band with unknown chemical nature, denoted as band

*-
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Sf9 cells were setup and infected with wild type or
reconbi nant MGAT3 viruses as in Figure 4. Menbrane

we@anactsst were prepared fromthe cells with vap€Dus2004/001431

post infection ‘times. Aliquots of nenbrane fractions
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aﬁg@y@%wﬁﬁbﬁﬁ@am ous concentrations of substrates. For
A, 200 M sn-2- nonool eoyl gl ycerol and various anmpounts

of [ 14Grwledmpows (selvﬁmansecq@w@m},tlo@@ltradpnfmmoyn‘tam@tfhuman
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at 37 C. Lipid bands corresponding to TAG and DAG wer e
cuembrapg fnaqtums srwé@ prepared 208 ahgets Of mpmbEAnAY WeTeaubissted to

t Act | vvere corrected
S Frima i st o leBa TR ARG of SSBRieR rgr 4 208 M sn-2-
oS, lycdebtind Gatieds ﬁﬁéﬁﬁ&§oﬁ/ﬂﬂ€% eyl usdrRgmand (zm@)o
standard devi ations were small er than 10% of the

ndpam nmRb aﬁdé@ﬂﬂé 50 eMalid Caaleest pmr@yype%(% @0 dpee/ngyol) and
MGAT3. Sf9 t f d it h
T FBEATS BB RARE O SET WG ORI W Qteaniggorane

| flactibhd QO‘}m Az‘tlt Bﬂ kgt Elp?({ béﬁ%&ﬁ&%oﬁ&ﬁ% Ed ‘Pﬁ@ z(n]dODQb were cut

wer e su’g]r ect ed T assays to “determ ne
sfren ddiGdrets aap eourﬁted: lwtmh saimd1lB)orproaheer. emiaums fzvatet qprrected

Sl bt i L ST .
(B RBed a38yE WERNQRIBOKE IaIY& ﬁfe‘%tanﬁgfd%@atloﬁi W§1'3: staaller than 10%

nonopal m t oyI glycerol (3-MAG; and in B,
softlze{rs&q m)nool eoyl gl ycer ol (20,000 dpm nnDI ) and

O V0 B8t oS St iSeb 5o A RE P g WertSefhp and

1h|&@feﬂ$bﬁﬁcgﬁbltﬁéz~/ﬂ@ th8, 1dddniBidhnt PRGAES o With AN TMviruses as in
mal ony A
Figure 4. Aliquots of membrane fractions (10 pg) were subjected to MGAT assays to

determine A) MAG stereoisomer specificity and B) preference of fatty acyl-CoAs. In
A, 50 pM [14C]Joleoyl coenzyme A (20,000 dpm/nmol) and 200 uM of sn-1-
monooleoyglycerol (1-MAG), sn-2-monooleoyglycerol (2-MAG), or sn-3-
monopalmitoylglycerol (3-MAG); and in B, 200 uM sn-2-[3H]monooleoylglycerol
(20,000 dpm/nmol) and different acyl-CoAs at 50 UM were incubated with 10 pg

4 -



butyryl - CoA; C12: 0, | auroyl-CoA; C16:0, pal mtoyl-CoA;
C18: 0, stearoyl-CoA; C20:0, arachidoyl-CoA; C18:1,

WoLk@apbssEnA; C18: 2, |inol eoyl - CoA; C20: 4, PCT/US2004/001431

10

15

20

25

30

arachi donoyl - CoA. 5 Figure 8 shows TagManTM

Quantitative PCR analysis of MGAT3 in variou n I
FarmbEans Ssgis AR g 60l e STas M s Tora £08: C40.

PCR I f f
LALER ISR VERTE PPl B s Lk,
S(D@FO Jeschiddyl-@one CI8:is bmofg?l—ChAQ@IDSQnEholé@daloﬁze(m(bh of

human MGAT3. The MGAT3 10 cDNA sequence (SEQ ID NGO 1)
v hidgnoskiC P8-the human genome (NCBI human genore

ver Si

B ot 1 QBT P T llbaRnPORak e P CR BRAG B MIATS in yarious
| satal o tidMeT3 is indicated with red brackets.

SUMVARY OF THE | NVENTI ON 15 The present invention is

di r ectiéguied @OW@\T@HWQI%QW@&@%E@& anplysin at)IGAY3 exrgpssion
gﬁ){ eké%\.?) &er as? g]xs%a Cf)%tge'ntrt]%gst c%rr%)parlve%b‘ bttt G0 GR %ﬂgc\%lilen.

aC|d sequence

I n Fi geibgrel wsBo(vSEl@oh{ésom Ralomtibhef larmnohmm The MGAT3
uence encoded b | east one MGAT3 cDNA cl one

Ajseapnge (SOH éé es KfpBed & tbfrlaumals aew (NCBI human
%S 8@1%81%{/82 y% %&%?fﬁéﬂoﬁ%ﬁ ep OLFIQlH u C e Ot I S% qeﬁlge)(%leIntegrauon

S®§stdna (BIIS) iprogrargu The lodafi&h ()SE[Q}A"DB N(ﬁldﬂzated) withhred brackets.
pol ynucl eoti de sequence of at |east one MGAT3 cDNA
cl one, deposited as ATCC Deposit Nunbers PTA-4454 and

Pgﬁam&%y@fpffrmeN&qg& and Novenber 14, 2002,
rESpecttvel y. MGAT3 nhas_Dee

n identified using
bi oi nf Theyresant mehidaisis alirdctefl tmadoved cPYA, Z8sigpited ul ar

tech T | fills th § h
RaoredteRe nenpretetses Tl DT i g ehdts an
f IGAT RBRot&X PEGSS R arinefacideseglienldd ﬁmwmguﬂea AMBYISEY) ID
restricted to gastr0|ntest|nal tract ﬁ@aeventlon of

£ NO: tps dhepanion arisl seaeense crgpsed by ¢ lsastione Ma4 T s DNy slone,
"‘@ég%g‘%ed %S&Tctrﬂ 8&& ﬁﬁb %‘%‘ ?IEIEJP bid BTA-4d08'd %ﬁ%@ 12, 2002 and

an ap oac esity treatnent

Méinﬂ)éi 1t4hm0at stpeoalIVeﬁymMGMBthaB ﬂ[eg;&ﬂylﬁmteoﬁﬁe Bé‘q&tence set forth
treat nent of obesi tlﬁgand rel ated di sease st at

5
Vw Yigera/ 1@65@5‘?@@@/ 2l @4 frspedgpclepfide Eﬁ-qgglé(}ﬁO% at least one
| Igfgf&fé 91'3 c°18n %déﬁ‘é& aé BFORPDBAR NERBRE PTAMY Iind PTA-

ude t e ISO nuc ei ¢ acid nol ecul es of the
p4t8ﬂ§enmJumn\lérﬂOOQrandMCmbehbﬁhtZO@%ﬂIrb@eefo‘mltﬂl ni ng t he

cuch veREOFLbEroh St he Fue By Baitd BRAeR e pine

| RolddBlaPteeBtighdsO MO TNENFIRMARE SiileriQbs BEMIGAGSthusis Agsponsible
for the absorption of dietary fat. The expression profile of human MGAT3 is highly
restricted to gastrointestinal tract. As prevention of fat absorption is one of the
proven methods to cause weight loss, intestinal MGAT inhibition, therefore, provides
an approach for anti-obesity treatment. MGAT3 is therefore an important target for

the treatment of obesity and related disease states.



5 reconbi nant techni ques. Synthetic nethods for
produci ng the pol ypeptides and pol ynucl eoti des of the

w@e@smeeissi nventi on are provided. Al so provi dedPEr/ES2004/001431
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di agnostic methods for detectlng dlseases di sorders,
and/ or_condi tj.ons rel

ted t t d
pol y R EBEFHEETeRLiog Axanct g%&fF%Ofﬂ%‘g 18Pt i%]d{l%ﬁ&e the
S8R 4] hﬁ(ﬁ@i? Geid m&b&ﬁfsdﬁf the Pi%@éﬂt HveaBishl %‘ﬁost -EQI*PS containing

invention turther relates to screening nmethods for to
itercofmpinagt wwcts, g wedras tenstioks Dﬁmabmgysp@lpﬁcﬁtrs and host cells,

| ar| t t |
Veatifon b i B BunaMoA T Bidten 8hplatfieD Rt
‘?é&ﬁx%maﬁt h&hRigRee 'Stynﬂheﬂ@ﬁfetﬂbﬁs St HbdRGHLEe HOL 1\yizlélptldes and

i solated nucleic acid nolecule consisting o
polymuaiebtddsi af shdpresemg invivationuat goevides. Mﬁ&@e@ﬁreswnosm

R edet AR e aCR I Saff BRC Ry kIO AF

GRINYeh B hng peRnKald6ti @R! Ardehbiapédiis thétBodyfot &e&tn@esuch diseases,
sequence sel ected from the group consisting me?hoda for

shsoyders. aadior gendifierpndhe inypniEgurihengolates tg ,scrgemng

AL S I B BB ot imion
dgpeshdel MBAT wobpéaide2 00 Prepresehibinenitem. 14, 20 2002,

tively, which is hybridizable to SE
(5) " poPpAliech Gt FeSeTsRVGER s A5ty Bt R o Polscid

quﬂgﬁﬂe LOW g 0Pk s ﬁg&%@@&t heflgnd ﬂh@%ﬁ@l@éu&%@&’&fée BYSEQ ID

sequence i ncl I'n one of ATCC Deposit Nunbers
MN@:14454 or PTA- 4803, deposited on June 12, 2002 and

El;.,\t/) re Iméli%r 1}1}@ %%Q%E@?e s%%t 1In¥eent{ozl)1g\g1r%%?ci t??u 0 llsol'?be(gj nucleic acid
SRGREUIBGoRpAGhY B%Iynﬁ@legﬁ’d%d%ﬁ?gih@ huSEQRideReiznle stlected from
pol ypepti de domai n "'encoded a cDNA seguence i ncl uded

i the gmme CQfmmeéx) @MYHNQL@@@@%MEWM&Q EQ IDPY@R: b 803,

T ATy e i

it N

3%10& Serppingls. mhich st o R R e BT, Gl ApoRaniikplee
T (v} [} Nnt encode
&gﬁgﬁﬁgyﬁéﬁf fg%%g&f% of 9880F) Nerh 6, ﬂéﬁ}ﬁ pll% f2@Bnt encoded

respectively,

h;sbai c]sz%aé.mlqeertoe 1ﬁfﬁ@lelan NGe bf A(F@C Eewﬁt)hhunb@©PTAe4454 or PTA-

\(A%Q%ngwgigéde étzh%)%ﬁ%k{]&/e ¥? 5?f;)(wgrre]%:Q(:“Sctlvely which is
21?3@)4 06BRAL SETIVRLD QA({CS) Q%ucfé@h&@éﬂﬂoﬂﬁigl a@ﬁ)l%@ﬁb& @omain

hybri1 di zi ng  under ringent conditions_to any

odf %E@ IDrMDﬂ:mmI m@m«eg@@e @cpemnfen%@ed R@y(aaaDIﬁ@)seqqgﬁ@ef Gickuded in
2(?% qug%amfagfoefpg& #\Jﬁﬁ@e{%?%@—g%g{] él %’f%‘c 3&%})@0 lﬁd oth alll\rlle %2 2002

B IUGH RDtHed 84 SR EREScllelyORhichAs hiytsidisdk torSHE IDNG:1 T(d) a

r}?cigfr?u%?es’ot1de encoding a polypeptide epitope of SEQ ID NO:2 or a polypeptide
epitope encoded by a cDNA sequence included in one of ATCC Deposit Numbers
PTA-4454 or PTA-4803, deposited on June 12, 2002 and November 14, 2002,
respectively, which is hybridizable to SEQ ID NO:1; (e) a polynucleotide which

represents the complimentary sequence (antisense) of SEQ ID NO: 1;and (f) a

-6-



5 In anot her aspect, the present invention is directed
to any of the nucleic acid nolecul es described above,

wob@re633st he pol ynucl eoti de fragnment consi sts PET/EHS2004/001431

10

15

20

25

30

nucleotide sequence encodi ng MGAT3. | n another aspect,

s.dir dto.ar L nant
ATy BE R R SRy R RS Sindefol TR A Rbe of he
rﬁﬂlﬁﬁiéle%ﬂd@ssﬁj’ebﬂﬁ@d e RONE), wherelsad pblaiiclas e @oes hdtthybridize
present invention is directed to a reconmbi nant host

cwder steipggt cenditionsiy arnwelsiricidmoleglet hewingesmiciqgtide sequence of

not the present invention is
3‘%%%[&01&?0 %lrno [ s%ﬂg?e%i: BSOI ypepti de conprising an

am n o I@candttﬁze qs;em; thegrtRat @derftionns thectgd mumyadnisd miclgigacid
peptide fragnment of SEQ ID NO 2 or an

elﬁel@e'élus é"é&ﬂb‘?fg@qVﬁ,c‘Vlﬂﬁﬁ@é t %p@ﬁeuqlﬁotlﬁs frrgmenteassisistot 2
Sbide E’Jﬂoﬂ@%(;ggl?gi,fgéggs deposited on June 12,

and nber respectively; (b) a
p oI y pelptandehed aspert) thefpr&iEf) inkedionas direaed toeneodebinant vector
uence i ncl uded j n .one of ATCC De ers
PRIDIRENE Y b e 1s9igtrd nuglepoas A‘{ ’é]&le&HP ﬁ@lbfgngﬁﬁoz and

NOV enberanbther g%@t’ tHeep?Qa%ﬁﬁ 1nV§ﬂti6n 1§ Qre@edR) é’x%@&hbﬁllﬁnt host cell
epi tope of SEQ NO2 or an encoded sequence incl uded

| onymEsingf anyzecom@@lrme'pcigr dessribdsbato vPTA- 4454 or

PTA- 4 t Jun 2002 4. .
2002, Papliet ey thedestvertiantt Aredy ip S Taty pgbeptice
{3iNQirParBihoabid seqEde ekl absehe BEJugdetsistthgite(h

ATCCEJrDeposH Nanblers@%%A-4454gdjor PTA‘-jg 33 Sésetpggfft(eeg

opplmp@edq @raglzle@tzofaﬂﬁﬂ Mo DB eF an gncoglgd zeqqee%epleelﬂlﬂ%uwne of
Té&%%ﬁsu ? P’i’Reé%lBé or 93‘? Jlgbée ﬂ&%o%ge %I{Cel(;?.t, 9902 and
to an 1 so a

ypept | deséri ove
ViINevehlier tIhQZ(iO.TJ, fesbcﬁjmgélly (i atpeil ypeptdpdomasa of SHQEIm N&):2 or an
amng acid deletions from ej r th C-term.nu r
tHeoted EaHetEdnClpdrddR SPR e E;SE@FPOS&t pbess fedusdor PTA-

' mn&aﬁguwom JrRGLeSodLardNG AR ¢4 b 1*%9;58&1%1?1 (©)a

bi nd$ f1cal fo an i1sol ated polypeptid
dmﬂwapbdd eplmmelf SIEIQ HEndIh2 pr ars peroded Bdwemeeg@nded in one of

 AEC ot QiR P8 48R BEARR AocliBThy Fficg 2 2002 an

akevedaber N4 200020 ﬁisg%ﬁ)@l?t and @1@ aJhIe SeBth Ilblﬁtéﬂﬂbﬂ SEWQI® NO:2 or an
directed to a net at ed

paicpgrshiedence dnglvdeslin gne {%ﬁ&% Pems:‘ré\?lanbeé& BiBr4exttor PTA-

AR BB BRI 12, AR s 2R R Rl

pol y peptdndeher aspexp tieggednt aneht(dn)is deeavetd agsélhed polypeptide
pol ypepti de. The present invention also includes a

oS abgae, ;Wltﬁ‘d‘%}eé‘%? 9yl lengtin pEpteipeBESes| SRAUGHGR apino acid
a%e?&g)%g \gfgﬁ?eﬁ{e?ﬁ’?e% -tdrMAR QR NSefhihfigt €d to a nethod
In another aspect, the present invention is directed to an isolated antibody that
binds specifically to an isolated polypeptide described above.
In another aspect, the present invention is directed to a recombinant host cell
that expresses an isolated polypeptide described above.
In another aspect, the present invention is directed to a method of making an

isolated polypeptide comprising: (a) culturing a recombinant host cell described above
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5 treating, or aneliorating a nedical condition,
conprising the step of admnistering to a manmmali an

W@ aieetssa t herapeutically effective anmount of PEI/US2004/001431
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polypeptide descri bed above, or a nodul ator thereof.

SRR SR R ISR R B,

ol Asbptite. STIRS priegertt V@At OPASEInRINER A pdlyps tueqﬁbd@eaey such a
therapeutically effective anmobunt of a pol ypeptid
deedpdbed above, or a nmodulator thereof. In anot her
aspect t :
of di alana%gﬁlﬁzp ﬁsg)%gp{k{erﬁ?%!s%ﬂg 1n9(]£ht é)gl ﬁ%h{rgcgén({eg)ra Iglet%og%ljfggventlng,
stuszciagtorinelibyating a&n&ﬁ&eﬂ @bmﬁu@rg|coﬁ@ﬂdingith&ﬂstéploﬁadrmmstermg to
subj ect . conprising: (a) determining the presence or

ah@amaalian S@Jﬁﬁ@éh?raaeqnﬁa%y eférofing ameuRt of & PokyReBEEs fessrbed
aﬁ,%vg Orgr}g%({@gtomh@%@m ng a pathol ogi cal condition or

a suscept| Ity to a pathological condition based on
t he prlesenther @speatb ﬁ&_rpmsemf invérsiomis direader] tol amethod fi@rtreating

aﬁpect t he | ent hgﬁ tion is dlr cted to a ne% 9
ottesh SABRH e é © Her PISIFIng bp a7 P Sy Tpmyyalian subject a
Stﬂéx‘éﬁeﬂiticgﬂjf btciive aﬁldﬁﬁi d}%]yﬁe%ludé: aogdiibb®ibdve, & a modulator
subject conprising: term ning the presence or

aheugof. of expreSS|on of a pol ypeptide 20 descri bed

above bi ol g n . .
oot ot bgrBiet fusich iR erEgRTingenfts ik )RRy ofdiagnosing o
Peiib @il eahdicion @i b s@Repaseg 108 é)hﬂ@ldgﬁ@& et ind BRHct

of expression of the polypepti I n_anot her aspect,

t GPEINFISELE () delYBifing HieiPEesanGee tabeenCs OhA MuEioniad polyriucleotide

n&%&r%e‘(‘i a%‘c‘s{fcg anﬁ%) dﬁ‘ﬁb!érﬁ')s grﬁi‘daﬁ{dl Ca?%aﬁz;rhﬂ% Xf‘%g&st@g(gdbqﬁty toa

having a nucl eot equ rom
grathuogical oaditing baded opahe presmicy mu albsend:d ofthe noationg a

pol ypepti de of SEQ.ID NGO 2; cleotld . .
encodi ganaﬁ'ﬁb P%Pﬁ‘étpfl}ec{gesgﬂegagg OByJs gir g toa Igﬁ@og of diagnosing a

|
o e

2008risines (R clefevmining thegr¢sehcesorpoiopnticf exprésdionwwf lacphlypeptlde

GBLSRT SRR TR DR RAIARGREED Shcon o

| DUREEPLBAItY S0 8lphB6LoRftal ndARionIRk&t itltheyedsehde @Gintbunt of
nol ecul e descri bed above, wherein the pol ynucl eoti de

compashion of therppdyreptifitle sequence encodi ng MGAT3. -8 WD

2004/ 21?1%%5&16? %’;B Hsﬁa%%gésggl;ll?@én{o s ﬁﬂgctt a?f’t&?%d nhaglc acid

prese Fnventron'Is I nant vect

craoRtuls cogsidting df aqlodyredledtidd fdvinge nablemidecsedpmnce selected from
descri bed above. | n another aspect, the present
|t GFRIPGRINEIRG 076 () SPOLETS PRA RSP RIGEEPEe 9f SEQ ID NO:2;

COTR bbBhRedtidRHRIBhE A HoIHEFE R endEE&T BPEEDRAOMENe contained in
one of ATCC Deposit Numbers PTA-4454 or PTA-4803, deposited on June 12, 2002
and November 14, 2002, respectively; and (c) a polynucleotide which represents the
complimentary sequence (antisense) of SEQ ID NO:1.

In another aspect, the present invention is directed to an isolated nucleic acid
molecule described above, wherein the polynucleotide comprises a nucleotide

sequence encoding MGATS3.
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5 In anot her aspect, the present invention is directed
to an isol ated pol ypeptide consisting of an am no

w@eiod/ossguence sel ected fromthe group consi stPEmUSIN4/001431

(a) afuII | ength protein of SEQIDI\IOZ (b) a

ol enco b cDNA cont one
rrol e sbhet RiRpe s Haho Ru GR T AHE TR s P ector
QdmpiRiglRe 1s3&@é)d nLﬂ'JDﬂc N efpreuleldbscréidzbovespect i vel y.

10 I'n another aspect, the present invention is
di r ectlB@npibier apee egaessat lavesvgww dhigected tozt ieedropiingrtihost cell

con t s a disorder rel ated /
GRS mingra rex%w ?%rﬁ sez%ea 0, Je:

{ IVI suc as obesity, and a

gast r dnnhedhti ﬁ@bctdttﬁ:@ﬁé&ﬁt, insettlonas diGieiniosn isi1sea@pelypeptide
I n anot her aspect,. the present invention is directed
tEEHI SR RGEnIse a9id spauspentelenicd Fomdhe a@up @pnsisting of: (a) a full

o B RSB N PP b A SRy pontained in

amnelof IARCC PaposiaNumbersiHTRA-445dordP a8 depesitedval Tune 12, 2002
der ﬂ\lﬂgé @; Crohn' s di sease. DETAI LED
OPHECSIQEAERSIY-ON 20 The present invention
miy bay UneeESIiped, MRy ?es%ﬁtngén\(109¥s ﬂl?éc%datﬁciﬁe fn@tﬂoh%f diagnosing
fol |l owi ng detail ed descrlptlon of e preferred

ersdilogieal sonditiphevhargigrihe amditiva is hehsoakm mglhted to aberrant

Il\r/lﬁ ﬁlcqivgﬁkucg g% Og??étg ent nV né{l@gﬂ K e(%l Srll% lt e(&I'OhIl S

atigdhtd. ansf er ase- 3 (herelnafter "MGAT3") mhlch has
substanti al 25 honol ogy to known acyl gl ycer ol

acyl t rf[ﬁrflﬁcf)tﬁéxaz?s &N Fessent Ve Bioh 35 @L“e%%d‘te(?ﬂ@m@t%od@@ c
and DGA-3. MGAT3 encodes an MGAT protein having t

mtv@g;ut@aue@qm@méomg\n m&dlcﬁil genditidnwiliefeSEDel andltlon isa

nce.encode
S Rler e o AR AT SRR, R o8 B8 o e idsipa
algbrdd? B 898 réth’J@Reasd2, 2002 and Novenber 14, 2002,
respectively. MGAT3 has the 30 pol ynucl eoti de sequence
set forth in Figure |A-B (SEQ ID NO 1) or the
poI nucl eotl de sequence of a I\/EAT3 cDNA cl one,

D DE R 2 THON- 4454 and

oy 1
PTA-4 2 an nmber 14, 200
2004 3‘3@@%’% %ﬁ?ﬁi%d&? R AR e
lisleswing @afailéd eekctiptiobine pfb‘f@féﬂaémlsodmbﬁt@ 38 tRNgy&Hhionadd the
usi ng_ mol ecul ar techni ques. MGAT3 fulfills the

dpamples ancledadiersAT that i s responsible for the
absor T ﬁg@ G510 4 e of
human ﬁthl\/%gefsgﬁt lgbﬁﬁﬁ)ﬁll)%ﬁf?éecst drﬂlagat {o géé e%&Eéest i nal
tn@obcyl flycgobacyitdnsferat- ¥ @ereatafier (WIGAT3™) witsctoles sabstantial

h th t ght loss, intestin
k}g%? rgg(\ég {)%%B ﬁgy glycgro‘f acy?tranm?elase enzymes. I\I/IGAT3 1|s aiaso known as
DGA-C and DGA-3. MGAT3 encodes an MGAT protein having the amino acid

sequence shown in Figure 1A-B (SEQ ID NO:2) or the amino acid sequence encoded
by a MGAT3 cDNA clone, deposited as ATCC Deposit Numbers PTA-4454 and
PTA-4803 on June 12, 2002 and November 14, 2002, respectively. MGAT3 has the
polynucleotide sequence set forth in Figure 1A-B (SEQ ID NO:1) or the
polynucleotide sequence of a MGAT3 cDNA clone, deposited as ATCC Deposit
Numbers PTA-4454 and PTA-4803 on June 12, 2002 and November 14, 2002,

-9-
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therefore, provides an approach for anti-obesity
treatnent. MGAT3 is therefore an inportant target for

wo bw406sat ment of obesity and rel ated di sease BCHUSNN4/001431
The present invention al so includes reconbi nant

vect or.s ' L,nclude .the . isolated pucleic gcid
roreciras” SIERRe B BB peinsantrgoinftnd: fsdpdtand goned
Ci BnBleB@lar :Onifiest EOARBNAHIISYECLAESa adthe WBGA TEB At iQ

nmet hods of nmaki ng such vectors and host cells, in

agepanisibte foo therabiserptior of dietane f3or dHeicxprossiauf prvigof human

iNn. or tid [ . [ t, techni. : .
SRR o isiR Rl TRl S i BRI e oot EeptPed e gorption
P9 loyi® UEIHE Phd @8 Inéhodsht cREBSAAENtT O EMEdsBRal VIE AT Witaech,

Al so provided are diagnostic nethods for detecting

dihsstaraprovieorganrsoach ey anti-okesiy tregment. M&AES sdhevefare an
. ' | eot | ti
SERREREL 7 AR V85 B8 B1eec Mch SR ARE L €

condi tTiengresehbgivev@Nils®mcluded ReombRlaal eRtdre) vadeieRRIudg the
met hods for identi fléi n? bi ndi ng partners of the o
pePkisd prrlgieacidyaplereles af the presentiaYBYionagng tp hnstsielly pentaining

.otfhe E&%ﬂﬂ%ﬁ{ Vé\%&%ﬁ#’%@%&ﬂﬂﬁ%ﬁmﬁ%f 'illih%lr@' &k Qtect%a?d host cells,

i nventi1 on. M3A criteriaas the
tinatldition te dponse b thefppoditction abMEGEAT iporicin20 poptidis ekagy

fat. The expressi rofile of human MGAT3 i hi I
Bt R s Bl st s ot M aRe e ST yReRffey and

M rticldoBBSCH tRE Brelérf? if RGN hid grb@déd. QU8 provided are diagnostic
approxi mately 45, 000 tines greater than that observed

i methhés fenfleteiting diseastre disprlstre andior ginddions relaed to MGAT

di gesti.ve system Wien reconbi nant T3 1s.expressed.
R A Do L, SRR M0 R BB aR R dsenses
Nzédrded zatdror 26hdivibhs/ The ipRhtien flrther #atéLOATRERIARtmethods for
MGAT3 possesses superior substrate specificity for the

aiéylptgfmngrbitg}in@pmm@ﬁ%gfctpp @pky@@t@es,@@mcu&r}y&ctwators and inhibitors
' ' : : fulfilled b
DEPUEPTIR e oY "o o

SofthER x%?ﬂféﬁ"r.p%%

the authentic i'n

di seasMdsTHfudfiioihe dricesiacas theWERAT tiat isdegonsidle fohtdte absorption
[ irs _t absor pti on of lorie TJustin, D. A. and
ANty Cpfrabhe 2053 omaratil epfm q'é_TéJ s Fes i e
BsBoinRisBlal 828, MPRLificAfy, MEAIY! thansBFts SRUSuR B the ileum
retarded wth gromh that is foll owed by regional
eapperimaely 460 imksgreateBthan thaRob@okdiah éhe maidridy of theiigsue out

200 in.. M bi,ol . Rev.. 1 n£9-94) . In.t .

heite Msblhershent Mhep Bemiiedt AGA TS gt feentovirus
t# ipr . |

of NGATS nef e Signihcant | T educed 1t ie st

greontpigtii MGAlSamwseesprstsiperiar substeagmspesifie iy orghe aepdafion of 2-
008 SRRl oIS RIS AR 555 I P A o

ithé hathemicdnysageMGATL n t he bowel and that the dietary
managenent of fatty acids i s a therapeutic approach 5

to t héchimeabnbsthnot digense sudiagnopedipiat igfestipa gisorder that impairs
4hS 8RIGSion' etk E SHAMD. A 48! AN CBSehman (2002) Curr. Opin. Clin,

Nutr. Metab. Care, 5(6):699-706). As a result, patients are retarded with growth that
is followed by regional enteritis (Hendrickson, B.A., R. Gokhale, and J.H. Cho (2002)
Clin. Microbiol. Rev., 15(1):79-94). In the present invention, it is demonstrated that

-10 -



MC et al. (2001) Proc. Nutr. Soc., 60(4):457-61).
The | oss of MGAT3 expression is concordant with these

wWo@b®engsasi ons. Additionally, MGAT3 maps to i ntBGL/USZNN4/001431
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muc3A Iocus on chronmposone 7g22.1. This region has

Dl KleRis gt oAb A BleCisrapytduep P Ei e Rim of
(@ﬁﬂlﬁ%éeas&%atwﬁis A codsd@Rbte deduch GeRBEiency is the accumulation of

14(2)2 199- 20 These findings further highlight the
phigs attly@gxdealt is wgHidpreraensed it faipaT@s can adi@s iHtaaynatag agents

t SOLP d indicate tha
o 3pS BR B 3R R AR skt o B AR M ravergic approach
cmrtheeréat@feﬁhdsf \&H@U§ﬁ@ﬁﬁnndf<bwtﬂﬁ)6«rem{s€ases ﬁiﬁUMldlﬁ?g Oaghrt’ ieAldhous,
| oss of MGAT3 expression serve as a biomarker for

dMeG st 8l B0y &g@fe&_reﬁ%n@éé‘l@ -6l ThedpssealYIGATS expression is
dé&gg{ag#ﬁs‘z ﬂllﬂleg(ljgb%l:\f%ﬁgﬂg i nvention, "isol at ed" refers

renove romits ori gl naI envi ronnment
(e.q. Aﬂﬂlﬁoﬁﬁi}u MG ARB \hape masrﬁmésunﬁl miicisslocad o aHub_mosome

occurring) thus . is_ altered "by the

f & §-t By 5&%@%111&8%%\{1%118 ¥Brendabeies & 2 %\%%C?P@gﬁ%ﬂ ﬁ&ug?or both
v 0

A R AR RIRR (S hef S SEEUPY) ButyGenety,

alét(é) 199 a0R). dthietd filpkings faghat leghilighe dauﬂys:ph@ucai/ sighidicance of

ar.ti cul a not th
i OR bbbt Ssprition 0 ideiches Ingf Fgtare i Prpefes v
eEEké‘M@ATg PRfctidR imdyakBle th @oS6AWTbEN’9 Hise W Furthermore,
raries, whole cell total or nRNA preparations,
g@n@mrmgjmlqss epMGATS aEpressivl ey ARyVe Ao Bloswagkr Aprdistse
d onto bl ots shear ed
ogéﬁ%e??mg%%%uspﬂfﬁéﬁgéﬁ'éé%aratlons or gther

conposint the presyiien entibe, "adolatelEnefesd foah&srislagemoved from its original
di sti ngui shin features of the

p@}%&@%@%&% R ERgrapmanh g itis @arally; Qrwiinggmad dus is
US4 halt ok G GQLhAR L FoP ok i, ik e

havi ng Uclel ¢ ach sequence contain I n SEQ
Nl yduobeotiklh eolDMA paunif aiveetdr of 4 tri»mpaltmﬂdffinaﬁeo,rm could be

PRV 8 3 £ Tl s S T CasB O ARtoNSeBRBEHon of
1141att<?r0912pa1 fi@aReeliy fbdtné oﬁgﬁglséntvﬁgn&%ﬁrtﬁfkﬁé polyMe1d¥a0d 3The

cl ones were deposited with the Anerican Type Cul ture
Jsth é‘@plamd”(domfyfel thgaplemi¢ er ¢IQ Atldutarigs, wbglgrell total or

RN Rl s AP AR 8RRt [ BB B it et

dapatdphorBidend frahdferred &a6Mlots)NyRAtddorhoM selNBd@mic DNA
pursuant to the terms of the Budapest Treaty on the
i| PIEBRAGRNSoH Ather eempositipnsivisre fIW@r@%MStra@ no distinguishing

r d B
e B ATl o B RRAES o LR R RS ot ai o
t he nuAk esdd Ieeeis eipehamclebtiddiacfe do o mu]gtlﬂe hE)MAg a nucleic acid

sequence, incluydin he 5 5 and 3' untra
sﬁ@&ﬂ@ﬁ&@gma{rﬁé 1%85&1@ f@gl %heﬁPNA gontginedy d%‘ﬁ%%? clone,
S »of ATCC Deposit Numbers PTA-4454 or PTA-4803, deposited on June

12, 2002 and November 14, 2002, respectively (“deposited clones”). The MGAT3
clones were deposited with the American Type Culture Collection ("ATCC"), which
is located at 10801 University Boulevard, Manassas, Virginia 20110-2209, USA. The

~11 -



the secreted protein coding region, as well as
fragnents, epitopes, domamins, and variants of the

Wmumh/@isﬁssaci d sequence. Moreover, as used her eP@T/US2004/001431
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"pol ypeptide" refers to a nolecule having the

p%ﬁlwu tpg%{ %}g]gg 1 g!pgeg%} EL?PH gle Q & %iﬂmﬁ&ﬁ% tthe(:"terms of the

"Badapasicireay iofd @he BferhdiRnRIesSIMitidYRNE Héiﬂ)sﬂ'o? ¢hicroorganisms for
i ncl udes those pol ynucl eotides capable o

HRHPPSEF 2f yentmeksdurs rPr}hY}jéYl of ﬂgamplﬂmzlat ihe r@ow@n@lﬁwdﬂ@n

PR RD B RRhE b ath FEN s TR R e 5

t diel AnLCansTaSRd deqo@ites, hlh(é)éddﬂmgz@gidhn wethng intithoasa sigedl8eguence,
to an overnight incubation at 42 degree Cin a
sthe sesreigd pEtipiRiceding raRion. s MeHs dignsRisgaritopss, dpgping)and

p "
(Bt EhciGie Rl WP Ehod 3 bovel bR AT, PAASRIRGE! refers
stol af mbleculahdvia@ tigy tednsthesdainine deidsbqeanee gamratedfrosphe m
wed. by the filters in 0.1x SSC at
a%mucgﬂs’ﬁ%@? B@a@l;lydng ‘cont enpl ated are nucleic acid
ol ecukegofyﬁﬁtsle&y . 'O?I{h%%résgntt ifentRAl ydGLIBAL e OF
the pres I nvention at | ower stringency

hp(ﬂymetﬂemmiﬁmpablndxf bylomdizing 2hdenstriggent ibpbitidhigation conditions, to

SRR o os i S0 8 oG RO pRR 5t e 6B witin

fme eﬁﬁibgi sepzﬁﬁ@@mtn @id ANCCl Wilfihge BFBEALAGRSollitions" refers to an
formam de result in |owered stringency); salt

covsaiighigagubagen at reren Gina sEbiorsempiisng Pofdprmanide, 5x SSC

a@%g[}%gr}@tlcﬁ’ 'tr%ﬁlqn’i‘?h%%? R Y ?Jd“ﬁrﬁ& @§E>%Ltp 7X63” 5%

egreé I'ha so ion“’conpri sing
SSBElaifdtS I¥bN&Ch, 1025 dOxtZiM shvbftd2 PEv ZOMQBMdEﬁhTﬁcedpdﬁleeé)salmon
5% SDS, 30% f or mam de, 100 ug/nm . sal hon spe

bqpsen A CIQHOWE PY SYsnG o faliare d A x SHCHE gha 66 dster; C.
1XSSPEAISOQ0&téh§E}$ed 48 n ?glgictdgﬁﬂ%noTeeul%: tHaFH RNEoleer

stringency, washes perforne I'ow ng s ri ngent
hg(bymld:ilemalﬂa_‘{mf thaprebentdoveatian ahlogkestriggitcy hybridization conditions.

G o 8P Rahuy it SHE i e LRbArE Bt YRPRRGHD
tzt&@ombﬁﬁie'd&ln@ﬁgl@ﬂﬂ/ Réni dﬁl&l@@dﬂ $fublRfnRk cBhécRtfbe(lower

bl ocki ng reagents used to suppress background in
mﬁmeinéﬁg;ﬂapf Ermesaixer iesrhindowaggdistiigent D ctel trrgndibiaas of s

| Bl %r@a%ﬁ@%o%%%%ﬂ?ég?rﬁég Ir00HL B overnieht

S reage arin, denature

sipeutntiohas 3 Adebrec QR kGlutbh yorﬁpmlhg bKeSSPE@DKeSSﬂErE/— 3M NaCl,
formul ations. The inclusion of specific hlo

r%%MgN@E%% @ %@\4@1%%&%1 i%el-P Eroles th%qugpafm%ﬁ 249 pgnl
SR R 5561 R RGBT Wi s
hy: b6 $ID3 da adnﬁtly)nito aphmleyaﬁdve&dqwerrmnﬁge(rmy,cahashes performed
following stringent hybridization can be done at higher salt concentrations (e.g. 5X
SSC).

Note that variations in the above conditions may be accomplished through the
inclusion and/or substitution of alternate blocking reagents used to suppress

background in hybridization experiments. Typical blocking reagents include
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as any 3' termnal polyA+ tract of a cDNA shown in the
sequence listing), or to a conplenentary stretch of T

W@ o004/)556E S| dues, woul d not be incI uded i n t hePCT/US2004/001431

definition of "polynucleotide,” since such a

i tlde bridize .to nuc id
il FEleCRE BRIl DR i Sack Qa3 HIBE R D8k ha
C@jimh@fﬁﬁ[ly aif ﬁb@@l%rogﬁet@ry fofrhaatibisalrhy inklus@ityof specific blocking
doubl e- stranded cl one generated using oligo dT_as

depgentenyy requife npgsiification eﬁthpélerbaﬂlww prdgiges described above,
| of any pol yribonucl eoti de
6§%§§?§ égﬁ t@%ﬁ g@ﬁﬁﬁﬁ, whi ch nmay be unnodified RNA

or DNBf murmdlpblmdcl%tﬁimhl%lﬁybﬁﬁzemﬂjﬂw 161)1yA+ sequences (such
pol ynucl eoti des can be conmposed of single- an

5B &- Strmbeely dridracniz ¢Ip A shewn indfbe ST hé‘inﬁ’éi ¥ toa
e RO G e o dotiion of

slpnginaelealmb '‘tgindd sch tpahtiacleotids wogld hlybhduzd toval yemgleds acid

r|S|n be S|n | e-st.randed
GROEHJE EOTgsss Py (@ 6T el Gk Pe HRR oG TE T SRE 8. Beetcally
?ﬁoﬁble%@&i@bﬁA&%@E&ﬁé’ra&%ﬁis%%l1gbrﬂTa%dd prifgy). the
nucl eoti de can be conposed triple-stranded
r egl 0 nEhecm%muCéaqmge Rmeqxesmnmntmmn Rmom@lse@manﬁ

tide Q
ot o G Rt AR RO oty Be e BRBaigep g or
SRR drirhydiged ROTA 6F DBIA. rlﬁﬂ?eQEﬁple ﬁ@?hlﬁdl&dldebaﬁﬂﬁe composed of
i nclude, for exanple, |t{Iated bases and unusua

béRgle @Ga@uh@ ﬁtlr@a@frdqlaNAe\ iﬂatg,s DRUX SR SINE- 2Bk dowkler

AR b RN AL dqnﬁ'HAublte Wanded u0 el RRIA B8 ; ¢ of

races rem enzyna 1cally, or netabo |cauf

nadekilé- and dwbmsstraﬁaedrﬂeglopalmbﬁnﬁmcﬂamés dobheprisingdeNA and RNA
vention .can be osed of ci ds oi ned. t

etgétﬁn@f \’Fe?lnéﬁ -SHap S0, BordapisA o cerap ?r&em%wagf single-

| an@-douBRRaHged ﬂegﬁﬁg efnea?ddltﬁﬂld HERPO1FRIBLBe 84H BRI HEd of

other than the 20 pol ynucl eof i de- encoded am no aci ds.
ﬁﬁelemtawi@bteigdms comypribiog RO bi B Aoyr both RVA nad DRGA. A

h tt | at
A e roRr TS G1PreonBrb g BeRe qrethc Pirs 8 2Nhn 1254
klfh@léﬁbﬂeﬂ midaefied for stRbiify SRt Bﬂh@aidam 'qmsdmeﬂl bases include, for
descri bed in basic texts and in nore detai
TR iglatessbasey andamupynl Rases Bueh 3sdnesine s"e&%r@ﬁy of
| n 1"
BB cat BEAIE R DRA an CRAACHEN  RIKHEE e bofbrnces

aﬂkdmxm§ MﬁWﬂﬁﬁéﬂQﬁ555&wB@ﬁkM§&@&ﬂﬁaﬂﬁ#Bﬁ si de- chai ns
and the am_no or carboxyl termni. aﬁ%amnll

appr ecl g RUYRIpEe Pﬁ@ewﬁsnt 1{1%’@081‘3 F?finE%ﬁeS&ﬁ AP 5ids
ga&%&% eddh otulﬂe‘% fl)er bR Bl Hl%d%feﬂ op%sﬁdésorﬁﬁyl.eet,aﬂepﬁde
ypept SO, a given

tes in tide
pedsyqres hindl malya:pntaummmn an@p pthey ges thd 20 p«zigtntﬁqlcmrdﬂ@nsoded

PBD BBt A AR RSeSR /B9 D By e gy wuch o

- BdshRHE1aRE:20 SRicB&inUEDY EhenREANREE cation techniques which are well

known in the art. Such modifications are well described in basic texts and in more
detailed monographs, as well as in a voluminous research literature. Modifications

can occur anywhere in a polypeptide, including the peptide backbone, the amino acid
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and branched cyclic polypeptides may result from
posttransl ati on natural processes or nmay be nade by

wayvhetssc nmet hods. Modi fications include acetRCHUBIIN/001431
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acyl at| on, ADP-ribosylation, am dation, coval ent,

USSR R saFAS ki RS M oI ame
Niy6e Gpﬁlbdﬁcd@diﬂ whay b¥ BreseMAHRNMambQr Fhtvigd a8 es Ok s@veml sites in

lipid or lipid derivative, covalent attachnent of
pheyphpelyBsatideodlspot giver p@lypepudcmwgcor@a,m meangtynea of

f I f
ChSAr ke, Qo REP By REFFR Yoy P EATRUURE, o

o:ﬁblwnmgidmt ﬁtfmﬁhey rrfacyrtmdyalﬁd @Ath orQRiIMBRIt BﬁmbmFI @jdliebranched,
gl ycosyl ati on, anchor formation, droxyl ati on,

| B aaiched CY%H?}/YF&’W@% M Fepalf &9mqsarﬁn81@sep@ BAtEH processes or

P,ﬁ ﬁfﬂaﬁ b Qﬂ;rﬁhgtfg 1¥1Eﬂh dsf M&(ﬁﬁg‘a{tﬂgs ml:ﬁ.}de acetylation, acylation,
phospnory a Ion, preny I on, racem zatl on,

SADPFIﬂ:}dsyillatlmn an&dhticﬂﬂ; t:@\mlenlt a@zﬂﬁh&hﬁ SNAavimedvalbsichttachment of a
ddi tion of am no acids t protel s such as

gli‘eﬁIFWPlﬁfy SRVAIGH @UAHRRRL Pgiﬁ 8%‘?1%%1 e qr gugleotidsy dqriyatiyg, cavalent

Pa[tf%ﬁrh@n?t of a:];gd" 6t 1 13 d@ﬁgatml &fMleat athfcﬁHl%ﬁE ) Oﬁé’ﬂ)ﬁd linositol,

H Freeman and any, NgMI

\waks lérﬂ@% chli?@stm rC’awéﬁéi bmdatbrmitmnatlantthmadmﬁ |foanatrm of

gc&vg elcl)t eoi)sglgnks fOf%laéOhn ystegg,l, f@g}%&gdegi)yrog eite ormylatlon

Eneyimbarh 821826k, AR GPRahER f&imafion, hydiek yldb

Acad Sczl1r 663 48- ?21)@(01%192 " A pol ypepti f}lue haV|yng .

Up@lné@@lb aethydatiqn, tII}UYISFQ@‘ﬂaénOQ, 0){1@&’[@[, ngﬁqo@egroteolync processing,

ﬁg@ nﬁotcr:glﬁg?% %‘f«%ﬂ#‘f r%c??nlz%{n@n %gl P%g c{he g&l%ast%r | thsfer—RNA
phediend addivienbf amino a&ﬂ:lslid pﬂgelﬁmud:lhe:ls fagrinPlati®§ an® abiguRiGhation.
in a particular bjological 25 assay, wth or V\/lthout

L@g% foEigetaResn EYotelng - £ ctelé?sa@dvbﬁ@lﬁéulab%r@pa@swaér’f@y
ABRsohtdil W LH. ngeeﬁ%‘? dWQBmggnsyt @@w )/(12I r% Fééttr&&{sléu%ﬁal

pol ypeptide, but rather s antia
mheb’mddfecrwen iofi Peotgjiny,éh (ad bhn,smlyEdasAcatdwpac Bcbs$,Navh ¥ ork,

TSR oot ol BT BTy . o

Ny AdaBISei Gd;mggggygg ?5 fold | ess and, preferably, not
more than about tenfold |l ess activit 30 and nost

pr ef er'Zbpglypapside hevieg biripgical aativityiretsts ol polypsptdes exhibiting

RGN Tl UG S guBRIHPBCH 80 a7 0o BaRaThor e

| ge2noinhe&itioas Peiidigf mhtvee freseRtmdasneatin 8 paltioulaf Bioldg@cal
nodul ators of MGAT3 which can affect the function or

sty Pt op vipeatrdose dependengy. fmthpiepeswivEaTgss drperdesny gpes
aegﬁ \ﬂ' ﬁééd'n%t ?9 1(%&5% %é g}%{ glftpg k?%%@n%eegut r!afﬂefagl%'sttahgﬂlry dsumlar

ulators o st feam syst ens
rtD Itlmcddse&lepdmlbmaarm argoei atiedy by coropardd whihe bolylpélﬁ[choif the
cel | ul at ors._of MGAT3 i ncl ude
cPaﬁSﬁBm&@twnrfh? eﬁweaaagdldat@ @H’?YQCP ‘@%1 exhEat grRgie] 3qtyity or not

LhGE UM ABRM FFold 1A LR, refERHNC Rot HbRGKan HHRIPIRFAd less activity,

and most preferably, not more than about three-fold less activity relative to the

polypeptide of the present invention).
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di m ni sh, decrease, or elimnate MGAT3 function and/or
activity. Such conpounds, materials, agents, drugs

w@nw4nbissl | ke can be collectively terned "ant apoOniUS1084/001431

Alternatively, nodul ators of MGAT3 include conpounds,

mat er i and.t he
agoni zlgls ahofl}%ﬁ% e éal 0%&# %en? TSR to By PV@ﬁﬁrﬂl@iﬁtW%dGAm
fwilich tQNaffdet the feition oPWEHviGOMMMGAAS; inMBdeflih ASch MGAT3
%gents drugs and the |ike 'can be collectively terned

8

BNy getivijyss {ebeimedpleed arléfeeted nin 2ddbige. magtulagers of

A LGS S0 80,5150 Ry ORE] B3 5. o

DNaﬁch ﬁ?l’t#i«act@ﬂthl M@A@‘B &h fhe cEle Miedul stbisi IMGRA T3MREUI&ESnpounds,
or "nodul ates” as used herein is nmeant to enconpass
ar%ﬁqug@ SeghisBresaprhsdiks: baimtagopiet inbibiaredsee.iblgaky suppress,
l’llﬁq l’&ecreé'se pcgr%th‘ﬁhﬁate I\I@z@ﬂ% %ﬂ@tm?lragﬂ)& ﬁEﬁVl&S §u%£ %Bﬁlﬁg‘unds
t eréin Is neant to enconpass any
rradtanaimcagdltneiregsmndtth@hg@cmlﬁ:fceﬂlaaﬁ\;ely tErIﬁekk Gyt donists”.

ani s e ny o, mammal s, and npst
SMET R EPy m boAEMEA e Lbiswyﬁwe}l%c&ﬁ PRSI agents, drugs,
RAH YRERE, 88 anideNEnRInES §iredst! ﬁ%&ﬂeﬁf‘ ofthfn gﬂﬂ%Aﬁ function in

probes for the identification and Isdl at

alﬂell- IS@ﬁlg GWM& magtdrias, agemendrogDitd thetike barcior cadkpovady
Ot g %nucleotldes of the present invention, as
8% ok ﬁybrldlze and di scover novel, rel ated DNA

S equengased Béreli 106 @ nisOdAARd’| R F“ﬁlodufé'té%ﬁ e t@fantiﬂéréase or
or a related sequence, as probe to "subtract-out"

IdgeiRpsedB éhfeam}@t,. qyabty qrifept Qf@d?%tl@ﬂarcﬂcglz‘@}o,é?NﬁgRNtPh or
E)?(?ft@ n. '@ &10611 qg@dulzﬁf&” &l qgoed%latgs” %né(# hé{'em is meant to
ynuc eot| e expression, an

rhcompasaygonidtnaraliot ztritag?bmspﬂbﬂarp&ﬂlc&ﬂﬁrl adﬁﬁltﬁl'ﬂiNA RNA, or protein.
polyp |des of the present inventjon nay conpri se
one, terfy, rOé%am%u?S refgrigd to fpsein iganeant loggngpmpagsany

odi S
?ﬁ%ﬁ%ﬁfﬁ%@?ﬁ%ﬁ?‘? Bougl S AR RS fE br A, PR
rpetffﬁnab}yqo tkranthiale andimedt pfajerabliyao hofmathie

polyn |d S d/ ol tides of the resen

P it ol o el B R e B ey e bbeful as
PEsHek fcbrftﬂé 1d)ént1ﬂi&@ioh e 'iHo'lz@i@n [ @L‘t’ll &%gu{@jrbﬁg and/6f gdDBEDNA
the pol ynucl eoti des and pol ypeg des of the invention

ighyeomtespandde theapdyauclensided ofghe pm«trallm‘ga@tlon,aa&pa@hes fo

f I nvention
OB A Bl RO R SR b Bk L BF patonplg
ptdnmg&rﬁthld ©s a pdlatbl SequrrEd) bt ProbE @o WLt IOt REovREdqhences in
codi ng glon 5 .of the invention, non-coding regions

be Hfﬂ%ﬁ8§ AUEREIVEHnS PlIGERQYEH PYlyseeatiteasis groles do quantify
prepro-, forns

B?Mﬁﬁé&?g$é% ?%%gféghgg |cag{§?wﬁﬁiﬂﬂpreferred

enbodimedttison, phynuciveiddsand polypesiates oetheqassehiihvention may

i dentiifying the . . . .
comprise (yne, (%vo, 't}u'ee, four, five, six, seven, eight, or more membrane domains.

Also, in preferred embodiments the present invention provides methods for
further refining the biological function of the polynucleotides and/or polypeptides of

the present invention.
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gl ycosyl ation sites inherent in the polynucl eotides
and pol ypeptides of the invention, and the subsequent

wa@bkdoeoessson, del eti on, and/or additi on of sai dPCT/UR04/001431

for a nunber of to desirable characteristics which

inclu U r.e not nt ati f

or ot e?%iec&g%léf ife lI]]Vﬁ%t 061 I%ro ﬁes mempg? of U %15 tﬁée]%&ﬂl%cleoudes and
rigieptii@orelie ﬂnﬂ&ﬂtﬂﬁﬁb liddndify bitid1bhs Kbﬂ)@ldg@ paralogs, variants,
organel I es, increasing resistance to proteolysis,

f@ﬂ?hﬁh“’éﬁ“ﬁr‘@tt@ inveHiang Afodreyided agdngtherisafivsimedhe

eﬂ}rgogrgl%%o ?és%@%ﬁ%%é&%ﬁrs é)'f'?k}eol\&}(f%g) ng g {c?eé\?/l ff’:g entniehcod% region

pfl thdine b, descadifl mghqmeﬁiﬂhd'hmierﬁfont f@uhtcey eequences of the
i.nvention usin nDIecuIar evol utjion techniques in
dRyYion; fudcseersicd. WANIS. PEPr: PrPratolpems PhHcARYEALIGR (35 applicable).

desir NGL.i
et o LGS B AL ARS8 nitin e
relpadsgliatiof sitesanliveent éx fherpotymnitkiotidet dmdd&lmapudes of the invention,
praqcedures current | al. | abl eriv nctl onal
it iE Rl S8 dafobgiditen diraidiEs bR Hpber of

| deirhtfe chRaGBRkkd %&fmah@@ %t 28 R [iANRd td“aﬁgrﬁelﬁﬁtﬁ&yof protein
technol ogy, PCR based nethods (e.g., quantitative

Ff@@mg, amjtipitior 0§ quﬁeen hggtggajgyl; re@g}a@ok pdultgellular trafficking to
experi.nent s roce S€ .. ..
ST Bdposhicie PR B OGS poMy Holfameenieiv.
aanldythédiglipastimercellidas&thesipan t he strong honol ogy to

menbers of the DGAT gene famly, the 25 MGAT3

poI y pdptipakeripsefesrprbembedimsnishaeods anegsaidedies evolving the

B A e AN O ey i

SIEdflﬁﬁngeS ot iy to @edth andDigdtifyemeel wriahis vaitidddsived structural,
SOCIa ed fu tlo S, suggests that the MGAT3
.@BY/rH lB’G"I‘% tdes are involved in

va r ' Oup,PRtLat fﬁ%ﬂtﬁ"]n ﬁPtﬁ&eﬁrovﬂd@@fdﬂ dig ekﬁ?efri!ngéﬁf@tn%rtﬂods and

bowel di seases, including Crohn's disease
I\z@q’ddumlcyrmmbemaﬂd@s tadeliyolupgemal seignofentsh®hgse @rengtiures
i.nventjon, incl.udin oni sts _and/ or_fragnents

PGP i e Tt P RRRR o b3 o REFS Ay technology,

| RER BB3BAthQReds B8l qasntithti VEPORY, iadfl-skie @adthatdlodyAdiid knockout
pol ynucl eoti des and -16 WO 2004/ 065551

PEPPUSTS4AnGO1hrs Procsémryﬁaém Feidd ugst seghencirioamation from clones to

oni sts and/or fragnents
%elr%goérﬁﬂerdrﬁ%ggﬁ%?g?ﬁﬁq i n di agnosi ng, treating,
pr ogndsdsag up@ﬂl(ﬂné Qtropg RoreologNgo gesibesiaitiesDGAA! gene family, the
di sorders di seases or dlsorders i ncl ud

A ey capotes IXRRGA Rast $H09 510 REHBLARIE with such
LU k'?ﬁ%ﬂy@é ok l?l@sue%lﬁflﬁﬁit%ﬂ W%ﬁcﬁ{ é&oﬁlﬁjncﬁéﬁ RRESthe Strong

e I ntestine, suggests t nucl eot i des
drodh ot yyioahdt D6l pEe ﬂamlllysaﬁﬂ ttheid assd)cnﬂadl fungtlons suggests that the

i sing, pragnosin nd/ or pre . .
MRS ot Sl et e BplG o Piongmpiplosial states
i in el diseases, including Crohn’s disease.
iROhEE8 infRHMmALE; BiRbel di luding Crohn’s di
The MGAT3 polynucleotides and polypeptides of the present invention,

including agonists and/or fragments thereof, have uses that include modulating

inflammation, such as in mammalian intestine. MGAT3 polynucleotides and

- 16 -



10

15

20

25

30

limted to, obesity, ulcers, irritable bowel syndrone,
i nfl ammat ory bowel disease, diarrhea, traveler's

waelr@anbisal drug-rel ated di arrhea, polyps, absorP@I/Us2v04/001431

dlsorders 10 constlpatlon diverticulitis, vascular
eas stlnes sti nal.

‘@ﬂ’ o}cOfttﬁff grg Hévemﬁﬁﬂc él}%lﬂcf e, a%o&1§t§ i?@cf/or%cagmen’ts thereof,
%i‘@% L R$1Sn dﬁlg%ﬁﬁg?"tm@iﬂ%@l ($gn@b1ﬁ 3d3fd/or p@éﬁ%ﬁtlﬂg b&trointestinal

enteric fever sease, peritonitis,

i HQredysl discangh Oa@l§@fé91§e@01Udm@@B1ﬁar y h enmochr omat osi s,
gastr eritis roen 0

poi s ogﬁh mnﬁgg %ln Oéy &(c): quggc’g Ha m?s SRt gérg c(g)mbmed with the

I p}écﬁfrﬁlhht@ﬂacaﬂlﬁecﬁ@q:irésis@ﬁ if €he 1ﬁ%tsﬁﬂﬂ=9 khigpedlis SigalSIERA B d/ Or

15 di sorders. Mreover, polynucl eotides and

rﬂﬂ Iynelsotidessandi nodingaiideg maseRmiessfd 1 HEdtEe. diagRoipgm Pregosing,
gfo?g ?VSH&IY§ igéjsﬁ%ﬁlt%hglrhléeggés%ﬁlor g%f'&)?tféﬂ Yuh@eh 1ncluge,g)rut are not

g, reventin I'agnosi ng,

ﬂ[rmjmb&l, Obssﬁy,adeem Ilhlthblt Potvel styindrd‘md hrd‘ilarmgator)dmwel disease,
astr.oi testlna ect1 ons;:

limtin in nmonel |
il Bhvele wfk ‘?anfl%tlieJ&FF e polgs fopgpbtion dsorders,
'd@)‘h@[&fa't%ﬁ d1§é1‘t191§11t-go¥és@u1@f Qgé'é%b @ tHe- i6Rbtinds nfn?e‘éﬁﬁé? Bbstruction,

acter infection 20 (e.g., Canpylobacter fetus,
Gawptymab hxa?ed;tmnsunsqam‘@rmlms Slaqugdsxsb@mﬁ@a, Crohn's Disease,

PR bhaL kSor ST BRYOBREE, o tinS A ARALRAh Sbscesses

MSQRALY BomedGAto8ia CdabioshiititR! Wiﬁl dedigentepttiacloBd poisoning,
rectus,  Canpyl obacter curvus, rgp yl obact er sputorum

em@se)ltenrslea;qh@maa; tr@semmcemfar@twr( én gditione, metahelie diseases and/or

C(!h Q88 }\)(_c% 6\%?6})% c{egH@eesz%d@%gfrp%éﬁdgs\(ﬁ]cﬁlfiﬂiéafragnments and/or

eroco rca i ectlon

(zﬁlt@oms‘tél theleof, M ve GIds wh‘ilihbhtlﬁd@aﬁmbﬁﬁﬁninﬁtre(ﬁlﬁ tredfirddg i O
fluvialis Vibrio furnissii, Vibrio ho”'h?‘il \ibrio
\/EIPYﬁUﬁIPSL@agl\ﬂSBng Arddprpragnapiiesysceripility tp the following, non-

NehRERN % ! ﬁ%iﬂtestlyéIQ?fegt1&%”§leﬁmem Mt Qionl BebRRBELRASERoli

ononas I nfection (e.g., Aeronbnas
h(y bli”/oﬁﬂ iihfactioke Shrgar‘ihxnspmduang Berobinpfeation vangylobaier jnfection

éesn )g shi ?e i pdes |bnf ecti op G ?jrdl a |bnf ection
-y, CagpYAORACIET et GRRDYIRbAc T UpHEnSR, (- 3ER19PE  Ein
'lWo%ﬁEétfh@hs lctaSh A dRACien {281 Uaﬂ@ylo%ﬁét&”ﬁ@ﬁﬁ Ohsp@byidieaoncisus,

i nf ectlon Rotavi rus |nfect|on Nor wal k vi rus
i @arepylpbacterdn@gqsah@@ﬁmmfﬂqbfap@r brutor¥fe flammylobacter rectus,

RBelp R LR CulpAREd SREbAE o15) R AR BB -

3@46@8@94‘/11&@&14 Biklioadehrt ﬂeﬁﬁblh&b atty) Yeidigin enterocolitica infection,
g%str0|ntest|nal di sease and/ or. di sorder inplic ted Hg. .
t hibriosaulidedtios (ageYilrie mimeys.aibye narabarm %'%Se ibrio flavialis,

. (PF 0 A@T%lﬁ%ﬁ)l dGE W%ﬁ%lrﬂﬂguéo Q]‘lﬂl@@ﬂgt g?ﬁl’C}lS Vibrio

fa nen s and antagoni st s ereo may
hamchrﬁle@nmmﬁb danadels) & 1b1d@nﬁ1c1&1na:t&trnsmnetob Arpaindrats anfsction
of 5 MGAT3 functi on |nclud|ng anti bodi es

d&t2ecAFIEMOBRs hstienbile; 2EHOPIHRS SGRatRy AEIHRPIER E%V?ﬁgq fig-):
niﬁ’lg%lbﬂ)ﬁﬁsss ?%é‘ﬁl(ﬁﬁ? dfedff&heg}gr&a'ﬁ%&ll(ﬁ{ @S, GiaRtia hathli@setc.),

omal ns I ncl udi ng 3 epltopes prOV|ded hereln)
ofryplospMEATER ipfeotien, rLlstemui mfd:mOusEntamgeba histolytica infection,
Rotavirus infection, Norwalk virus infection, Clostridium difficile infection,

Clostriudium perfringens infection, Staphylococcus infection, Bacillus infection, in
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di agnostic agents of gastrointestinal disorders in
patients. M3AT3 pol ypepti des and pol ynucl eoti des are

wais@hésssor di agnosi ng di seases 10 rel ated t OPOWES2004/001431
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under expression of MGAT3 prote| ns by identifying

Rl ol St S B oo SRR o B ne

Nabdadive abyie Bbicd @50 & e@deﬁfﬁeﬂé&@féﬂl for screening for
conmpounds, which affect activity of the protein. The

gl ycerMiGAFbeplandlentides artpalypsptiNesa TR lnding Sp gagety andy/or
?@t%{g!nfslts%&eop md §r5na%8 ¥1L t?ﬁ e Lfc’l% %%?1‘1\'%5‘[? Sof mod ators of

eneti nan|pul ron

tMIG:ATBiﬁinbM@l ﬁichﬁluig)z[mﬂbﬁdlep @bt deredtronl of nbht@almaﬁdm)c hadrally-
catal ytic amno acid and of other functional

RSFHTLHE oyl Her oA gl o s mpdplaioss. ATholips (e lergains
f
PN Rl S R PIAT 0 S
paibgtmstt aghess o@adtrémwgmmmsotdm mqfafiedts. wel | as any
o pUTrs EADSSDEReS R g1 O80ES SR aRGinT fosfiagnosing discascs
%T&?t%%@eld&sdr@@r SfprER bl cﬁ‘tl\@GﬁT@f rMé"ﬁl-E?byq{l&iti@ﬁhg %utatlons in

activity, and DGATS i n general . pol ypeptrd
athd MIGAY A gehebting MG ATY prabdsi qudotq:aﬂmnmeMGmT% prqtm Iou dRNA

di a nosi n

é§1§ P &%’ gsr i@% PB&P tgfgaﬁ @f(ﬁlés%ﬁﬁtfgli §06%e§11n%z¥c]){ ﬁompounds
N@%ﬁaﬂe&twucitﬁefﬂhe@r&@iﬂuence by using MZAT3 25
sequences as probes or by determ ni ngpl\/GATS rotein or

nRNA ek glyeqrohphosplalipid dopmainof pHEHFAE is pelieyed g baggitical in
acSﬂ tt%nts{t/apa[sg ?@% ﬁgﬁg 'ﬂo&gﬁgp%%%ﬁ% Fﬁuﬂ {oﬁ%tf tﬁm ctur%of this

e proteln | ES can al so
useitte bits ddrheingeasadbil pthegedqed bzitalgfuc antindaddse sndoother

t t d t f d t ei. t
R tianAL P rigins e IR T e bt FoRtaN @ 2.5 iyt AR Binding pocke)
p&law&y% ﬁ%ﬂ&’&ﬁn%@%@@ﬂ( %mttaﬂ?&%naa@ﬁwﬁie@ O 2@EBAGA TS

agoni sts thereof, may have uses which include

| d[eﬂmﬂphdgs, and frggoenta thereaf gatwaeilas any ISNW RS P GHEGBulting

/ US2004/ 001 gl L el
drangead b 2ipn BT e Mehdirenge sB Rt Rl IR ERH fifien of
GinS@aa@rs N MO biblogical Afvitg Vel IHOA TENGLaEkal.

pol ypeptide may share at |east sone biol ogical

act i vi MGAThwelpentiaes axthpolynuetgabideshavg aﬂdﬁ@éal yses which include
r?%}ﬁgﬁlg c{lsegse%%l%{e@ t{i' %Iﬂagox;ep gncﬁéﬁﬁ{ eﬁ é)?;l@%io%adf 1\];1@'113% b%rn

one are el

didssxifypgtnethsewia e m}zﬁelmpolaim@édtmﬁ stdquenteibe t1$1ﬂg1 MGAT3
this clone may be determ_.ned bi appl yi ng ni_croarray
n@ﬂmeff ARrobag e by detexpriping MiFAL3 peviaingmy N Digkgia levels.

p resent (ﬁ%ﬁtﬁés Iﬂag} b8 gg‘lbfm for sgrgendﬁé Q@Iﬁp&{n(ag a5t AHfredt activity

e arr
of the protein. MGAT?3 peptldes can also be used for the generation of specific

antibodies and as bait in yeast two hybrid screens to find proteins the specifically
interact with MGAT3.
The MGAT3 polynucleotides and polypeptides, including fragments and

agonists thereof, may have uses which include detecting, diagnosing, treating,
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on mcrochips for expression profiling. Depending on
whi ch pol ynucl eotide probe is 10 used to hybridize to

W b@49b358s, a change in expression of a speciPCTUSHNE001431

10

15

20

25

30

may provide additional insight into the function of

t hi gene b on the conditi.on
e B O0RR B iePt e cuich a5 Shetfy Bha Crobm's
§§S|on | evel s when t he pol ynucl eoti de probe used
conmes from di seased intestinal tissue, as conpared to,
nor malAlihmugh itiin belidved mmemo@ﬁdtpqump@éfc may shaget least spre

| at t f t f
TopeFetetyhE: Fimdcaon Ry et arie, SpheuBistl oo
Rt RRliYd 18 exBdtdNbIbhidhl fuctRER mt BRae lafddithet Riiown in the art or

- exanple.” Real tine quantitative PCR would provide the

capddsctibadelesfwiest h@wnngnpﬂze thefmegen ehthéss clonpempyaT determined

hr oughout
el Pty MERIABRES il B P Rionding o the MGATS
1 ypielebtidef intdddaum th aieeacies deiel pwsrmninahﬂltmn may be arrayed
important step is needed toggerforn1such exper

Temisteships Torexpapssionaapilgte. Siepefing pp &Pi%)%ﬁ@ﬁcieouge probe is
e

m%gg' Podkg}{bgg}/zettg él‘é sfli!sdgéé n%%;él %S ng gﬁ%ﬁ’ﬁbrﬁ gf pgr‘ﬂeéggin(i e Hay provide

I dﬂMRfdmalQnslghtnntd the fumsion of thid3h3 baseddl]_maah@condltlons being

correlation related to T3 may, be nmade n
oA SRS PTG IRoBsRUERSTooRe frcrtysSBR Bl When the
37':01%@}%@{1@9 foBe ugerll HnRasiRd disb £e8 réRAat figsHé,ak cympared to,

seased | n estinal tissue). Significantly hi gher or
| romme] intestied] $isefe IMBATB1divapsr igiiom inrmedidatiissiatesiérpl function, for
tlssuggsuggest MGAT3 plays a role in disease
sion, and antagoni sts agai nst M3AT3

po | yp %takiﬂﬁﬁmV\ﬂhH lt6h doi®n WF Efefroteimi@bppe bdstesat by applying
treating, Bgr event i ng, and/or aneliorating the disease

Aveatiiative PeRymethedalagy, ifermrampla Rgldime AU e LT reuld
Rja\gﬁ'g‘ ghﬁ%?éﬁeﬁgﬂb\ggl&qge 9}&p?gsi‘ﬁ)%dofttﬁesWAng%Qhroughout

ensi've rol e agal nst | Ssease .
PdevglophBhiQ for exAchpig Quiastitatiof PCRABAEIRoqudd gwegmm aeglyrmyominal

be useful therapeutically in treati even

ABPUY Of HsrEp ifr@fla%a}chgletfﬂepfa%éiwlpwgbs éf‘sfg‘gd)%fyfm such
(o PR Qném%d logy to refi

2%%2/ 0 ogggiihélg’%xf US20 E)ﬁ %%IZLO%?% %I%’%?QB probes ology to refining

cthe bixdggicd ifmgtivo of Hes polypeptide éotricdmpgssgd &pidlee Iprr:mt thwgntion. In

e cat e MO RIRsp s Lo Bkt et LRSS Buib sl by

aéo?@ipfﬁ ?Fﬂheyl%RNA eﬁ%ssﬁmem &f MGATBEn G8SEal @ﬂ‘ssaehes compared to
MGAT3 ransformngr east deficient 5 in MGAT

a@iﬁfiaﬁéd s (paaiderday qsefbmﬁesamlltxsﬁqp)t Yeifisantholigher or lower
ﬁw %/ Q}%}%&g envlln 818621%9(? ti gﬁ%#g M@?A}f 3 glgyéqgfble in

| ona assay con

n@&éwafrotgtbagmﬂvand%tageﬁmsl dgaQSISMSBﬁLTB;}pdlhpep‘tMBEWDwM befuseful
t he nucl eoti des and axﬁeptldes of th

|ﬁh@@ﬁwt@ﬁﬂ}éFl‘etf‘f@f‘i@&nplieﬁeftt%, raging s lﬁ ~e§1tematwely,
significantly higher or lower levels of MGAT3 expression in the diseased tissue may

pd

suggest MGATS3 plays a defensive role against disease progression, and agonists of
MGATS3 polypeptides may be useful therapeutically in treating, preventing, and/or

ameliorating the disease. Also encompassed by the present invention are quantitative
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di scl osed el sewhere herein. 10 Alternatively, the
bi ol ogi cal function of the encoded pol ypepti de may be

wa@ledoeneissed by di srupting a honol ogue of this PCT/US2004/001431

pol ypeptide in Mce and/or rats and observing the

r | ti.ng phenot ype, Such knack-out experi nment )
H{oRY e RS BPR RS 1o (B D i Ftareea TR e Bdts 2 S ID No:1
eqf‘@@mg)\qg)her ein. Moreover, the biological function of
i's pol ypeptide may be determ ned by 15 the
4%

appl i cHte fonction ke protrie may dlsorbeseseseedribraugt epmgienzmthtion

t ' r,at.i on of ra I,C, mi ce_and/ or ..
(AtFes TEYbl 28 BERGIE 1 Bk Gl BERISRT e o sy pesicient
ANNIGATSRtiviey hehis3édsary théir abilifyoSIER veoul® PR id coh@ncing
could lead to respectively higher or |ower expression
| jdepee Be MEAT pelneptilahasgdiieT aqtivéy; Agdifipeal assay conditions
CRATERAN IR HALARAE 1] B ETedhe (oS e BBl Eticbdes and
tpudypebiidassd thet et deehien B dthoah iDihe adi) sérhe of whkthiagh
Sﬁﬁihe % ne, The ﬂfne can be either over-expressed or

' qsed g?@@%‘”@é‘eﬁe -every cell of the organismat all
U1 nes AlgdrRgivR]yS Eﬂeodlglogpﬁaﬂfﬁht:@&lﬁof tRE BARIGEH Bo%?e;%tLdg‘iﬁéﬁl 13

be expressed 1'n one or nore discrete part
aletpamish byslisgptirg aldmhologer atthisriokgedptids suMdicepadid rats and

pronoter, or it. cap be expressed at a specified tine.
G B FREing DR TERY. PHGLEISH UL ReeBmagts afe know in the ar,
deur| P RRcH at dsclosgibiadwibrPh&ept er. 25 In the case of
MGAT3 transgenic mce or rats, if no phenotype is

appar éerepyer, e biglpgigaldwntiioned dhis polypeptslsseay badeteinaned by

SHoreprer o o d _
ShOBMP R b R P ARED: SO0 ptlRIS IR e Y3 Pud By senppgion o

appbgenid e a@l/odRits. TP sing AGaicule RS MBdithetene@yr dmisense
the creation of transgenic mce or rats to refine the

TERGEHPR 41 2 FRiRERIe MQFe PhEt BoRlg fragtty BsPeEivehcly gha s defver

. . 0 : ¢ !
PSPt NI ey BRSO v o
ar gene naolepd gsthd observdtenpfaganticularphatatppe thiMlcan3tdn be used to
il Gl it oh2t b T8 e b B B s
@Qﬁﬂ&@ﬁ@%e@@ﬂ%%@@@ﬁb@%@é@ién@ 4dall hds @A%a strong ubiquitous
K14-1341, T15-1341; L16-1341; QLl7-1341, K18-1341,

@Iematey pr it cplgl hegkprespeatlin kR4 or mERRdidtte papS-of Slorganism using

Vot 2 B0 o0 b5 s o e o

lo3 deveddbinent 35ing b 4dducVB® addBdrla dd=di ﬁ%ﬁﬂallg?@ﬁﬂét@éﬂ promoter.
F39- 1341, F40-1341, S41-1341, L42-1341, L43 5 1341,

va4- | 3athe qagssoff MM T ransgguig mipegr 1aiq if no|phgnqtyna is apparent in

B oy oo g eyl i dpfihicp gnay

184 X0 vhédistaddidg thedhndtBrhlof tMbZent3Berelobsd the3dbblication of antisense
YGé- 1341, Vgg)— 1341, D66-1341, Ws7-1341, D68-1341,
FRYRBPNSC PPERIalPEY (e e caoation of yransgaric eips of Kk L0 Tefag the

biological function of the polypeptide is encompassed by the present invention.
In preferred embodiments, the following N-terminal MGAT?3 deletion
polypeptides are encompassed by the present invention: M1-1341, G2-1341, V3-1341,

A4-1341, T5-1341, T6-1341, L7-1341, Q8-1341, P9-1341, P10-1341, T11-1341, T12-
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1341, R75-1341, R76-1341, S77-1341, E78-1341,

Wr9- 1341, 180-1341, R81-1341, N82 10 |341, R83-1341,
WOB40&4$31 185- 1341, WB64341, R87-1341, (B8-| 34HCT/US2004/001431

L89-1341, RO0-1341, DO91-1341, Y92-1341, Y93-1341,

4TS b T e el s KB gt

A8 134101- 1240322 344, @%%413%4-13’&110@2535‘}41 A26- 1341 Y27—
N108-134T, Y1094341, V110-1341, L111-1341, Gl12-

ABAB-QZHI341HY 29-13434 V3045, h%41kﬁi%13ﬂ34ﬁ33-@14ﬂ7 LI3€11141 F35-

GO pad el P skt e gL g, Laznsar, Las-

N33 6-\1pd 1341 FE2T 19434V 46 F3281 U343 41, TR LB 449- Blasommm S51-
S131-1341, N132-1341, Gl133-1341, F1344341, S135-

GB46. 19441 13934k P54H340 FoaBd1 patolo 57 D 1 F8-1341, Y59-

G401 G A e T A P b s WA b,

AVE9-13310, 1D63ABA0; T 13411 PAO13Q4K71HISE, -Q.’&4IB41 YEB313B4 G74-
20 L154-1341, P155-1341, V156-1341, Y157-

RR4E R A TRRGTIHAT T FAblo S RAL. WIS T T30 1341, R81-1341, N82-

G2 941041 ShBR 1A os FUGIwAAIy1 GLORIAR dbss 10 10441,

RRIA13434 D91 qBH2 m415‘19:343414129441:14714 V034341, K96-1341, 1.97-1341,

QHpTHH RooBih T 300 BAT ety AT, Pl A,

Q- Ikﬁillméélﬁﬁﬂ ﬁﬂd?-lﬁ%ﬁné@@n \ﬁ%@’ 1343143v1 1‘@511@81 34,1341,
25 1189-1341, -1341, "V191-1341

CGQBZ-IﬁdlAIMMMBHM 1311135?11343.41 PE_11963'11341117-1341 1118-1341,

Aot 38230y AR OR300 e,

Lﬁ@%-i—ﬁﬂlFlﬁ@d1§1423r13|420912]93ﬂ%111 Emﬂmussﬂm-nm N132 1341,
K211- 1341, R212-13 . (214-1341, F215-

V183131 FI3REF. 3%134@@@3@%1 LA3HE4 34381341, BI3-1341,

S5 L B St B Rt SRR A o0

V2 297-18A1 L1242 B0 1 3449- 13812 &il503341, IRZ3A34 BH1 52283 AM3468,1341,

20 FDBE- 31950011 i1 TR RGBT, DIsBIE gufpb 41

Aﬁ%‘ﬂ Ik@f”Mléz %hlVQéOBM O6RaoB4 PCGH 4520041 DELBAL . C167-1341,
7341, 13471, S247-1341, W248-1341, 491341,

I—EB@B—I?’gzl,lVIWBSﬂ-l 13201) I34¢23271-§4’r1 Q@5$3413$173 ‘1341, L174-1341,

O3 phg B o dizadt g3 pan DR ne

5@%@ 1%%1@@3&1' 8484-1341265853341, ARBA3UBALIRT- 1341 V188 1341,
68- 1341, 269- 1341, R2704341, (R71-1341, L27

25 Sl1R97341, M190-Ba14VI i34 1a5182 13k G19384 1, 3iD4- "Bt iss 1341,

b R i e SRR oy g

\Fgg?? l%ﬂlEZO%gﬂﬁl gﬁ@i&gﬁg&ogaﬂl F%21282%413zr_12,08-1341 1.209-1341,
1341, V291-1341 1341 1
o810 131 K23 b Tis Ko 12 85kle K 13 Asmiar A1, PB4 HA16 1341,

K9P 13411 2 R8P | R419.1341, 1.220-1341, R221-1341, H222-1341, G223-1341,
30 A224-1341, $225-1341, 12261341, V227-1341, P228-1341, V229-1341, Y230-1341,
S231-1341, F232-1341, G233-1341, E234-1341, N235-1341, D236-1341, [237-1341,

F238-1341, R239-1341, 1L240-1341, K241-1341, A242-1341, F243-1341, A244-1341,
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L301- 1341, H302-1341, P303-1341, T304-1341, E305-1341,
E306- 1341, E307-1341, 10 V308-1341, N309-1341,

WORBIAAN6B3411, Y311-1341, H312-1341, A313-1341, |BAAUSBA4001431

Y315-1341, M316-1341, T317-1341, A318-1341, L319-1341,

o2 enf el i T, (B s o0

3B22-1834 1Q2@332111§§54-Ifﬁ3312$53ﬂgk1,1 V2213434825 PE8A- K348-1341,
A334- 1341, and/or S335- 1341 of

SEQ I D NG 2. 15
SRt e R Se oA ML, ERERdHg SORELIA I BRH LI, 626541,
dobe 20 FEPHAS SostiBy RAEEP R RIFRLANEE By, Lo7a.n3al,
ammplepu Sh4-1841 |m5nlege,rfr2:76al3d)1 oSZ?ﬂang eW|262‘8éM]t, 61289-1341,
as_described e where herein.

e g1 PR Y BT St s Bt e BB S 4y Pas-41,

P (0] r _
Izlgé’ggit’»t?/loﬁ%g ‘i?@l E1‘*’2@9 %kﬁ \;@3651991 Wzg%gmii\’m@é%ﬁfsm R293-1341,

NP29a83i34 1, IBS5 "[33416 P2%I%3¥29M34ﬂ3$’498%41pw39 -IRA L \NRS®R, 1341,

031, 0P PP DA ool Bl e M. e

MEs b3, %oﬁm Sk { T T§4117¥31h/ﬂ13hfi311§312M34Y3A§13-Mh1Lﬁ§144 1341,
ML- A313, -H312, M- VY311, -H310, M

V318581, MﬁulE:’J@"il TT\?/[WE%B A3N!|§ 183053 1|9ﬁ13¢13,(ﬁ320h@4h3@%21 -1341,

NE0AL Fdsbal maalale Ersip e {in Basr il ksi{na,

Ni3292301 M3OTIZ.’>89 GM-B233V338-13A8 P33 MI3422 38 34-IMIL, WRd®or S335-
ML- A284 F283, ML-P282, ML-L281, M-L280, M- GZ79

.M34i/\2ﬁ§EQ\lﬁ11§@727 ML- T276, ML- A275, M -S274, M- F273,

VL. Fo oyl seqndS ebdthe {hcoiperithasihdlsp prgvided. The

Niire 826 fhyve MiorMA§0enchinphR69the Mke KPH8se Nitet@ibal, MMA T2&8¢tion
- 1255, ML-1254, M- 3, M-C252, M-W251 - H250,
I\l?f’l@ei@aeﬁ\ﬁf HREAIOBEHY %@@WF@'@@%&W—S@T’ F%ﬁ@@%@@‘f{ﬁ%{i
Mk:SR47, ML- G246, ML- T245, M- A244, M- F243, M- A242,
M- K241, M- L240, ML-R239, M - F238, ML- 1237, M- D236,
ML- N2 35, privierie@ ebodimeaz3die follawing I terminabdEIATHdeledg0,

e e e e SeeRira s 3fe pipenpai S e, pFAG -

l\7r3@ R@ﬂime)QjB@v Ml IF%5M1MSEGZM1-ABB4 KA13R333, M1-V332,
“R212, - -1L209, Mi-T208, Ml.-L207

ml@m mrqaé@smmz%m—’ﬂm bﬁoﬁ’:‘mMHﬁ@@é ME32% M1-
M52 00 el 55, MOl 3R Al §gTrar
NAI \KI8 86, ML -Y315, M1-L.314, M1-A313, M1-H312, M1-Y311, M1-H310, M1-
N309, M1-V308, M1-E307, M1-E306, M1-E305, M1-T304, M1-P303, M1-H302,
M1-L301, M1-R300, M1-Q299, M1-P298, M1-V297, M1-P296, M1-1295, M1-P294,
M1-R293, M1-G292, M1-V291, M1-V290, M1-T289, M1-T288, M1-1287, M1-P286,
M1-V285, M1-A284, M1-F283, M1-P282, M1-1.281, M1-L.280, M1-G279, M1-
W278, M1-S277, M1-T276, M1-A275, M1-S274, M1-F273, M1-L272, M1-G271,
M1-R270, M1-G269, M1-W268, M1-F267, M1-1266, M1-C265, M1-P264, M1-5263,
M1-F262, M1-G261, M1-M260, M1-1.259, M1-K258, M1-K257, M1-F256, M1-
T255, M1-1.254, M1-Q253, M1-C252, M1-W251, M1-H250, M1-Q249, M1-W248,
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V187, ML-A186, M -QL85, ML-Gl84, M-L183, M- QL82,
ML- P181, ML-QL80, 10 ML-S179, ML.-L178, M.-1177,

WOMRGEAGHBS1 ML- D175, ML-L174, ML-S173, ML-Ql72, POA/URDEA(01431
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ML- S170, ML-V169, M-P168, ML-Cl67, ML-L166, M- GL65,

i v M b v s i o Mk, M- M DA 3.
Mi2461 821 R&.ﬂ@ L1\1151523B/HM<1311§@7 NALTABEIM 1 M3$MB£2M1 M147233
ML- A146, JL145, M- W44, Mi- P143, M- R142,

N R MBTHEI ML-PE30, MAINA20a811-RE2S, A&V 200, T 926, M1-5225,

M2, a3 yerrpgt gt oo 2, MiLefg b

MlZFl],Ml M6®422321WM'|118114 MLt-RD20, M‘I/URZMIZ],Q/H KR11,1M8-Q210,
_P115, Ml- H114, M- Mi- G112
I\MJLWQ9 W'T%SLMHWW{M@J CH0p. WOEQONM@% X -Gl M1-

w288 ViR SRl e St Aok Re gy s prL s
RYi4 - A NK, XOB G188 - MIA519% MIBVIOMMRM 1 SWM 1889, ME-§888, M1-
:&1%8%7[1-:&1 Slgfl %Wl G,q,%é@gil,@,'g' gﬁ%lsﬁﬁwgﬁ}ém M1-Q180,

W{1F§15/9 Mi ﬁ% M/l-Iﬁ773M1'\4=17@7 8/11 M175‘|71‘J{1-LMT4PK/ﬁ»Sl73 M1-Q172,
I\MILISUI Ml 8\6’20 M/l W@Q MWHPH_GBOMlzGlml\’YB@mWFE@wS MI1-F164,

w51, My ag, Mborhanbg e hi 3 dyt b s 157, v

Wif&lMIMSS/‘Ml—LMStLLNﬁrYMB- M12F152VIM34:1151M41FGDSO M1-A149,
- F309, - P38, - - F35,

V1 Ak, M-V 145, MAA RSIMING L7ab 1 VL A1 RiCaEI-R 142, M-

o 2 o G i St e

MIHIGE3, M-KI32, M1-S3B3, MMEIBDZMM-lHMlJﬁlQS’,Ml—M?’Hﬁ,I—NIZ@

5, e M el o s
SPAUSTEL M ARA9E! Vg I‘lﬁ%sﬁllmiY@%@f 14488, RNSGRIBM1-L111, M1-

provi ded. The present invention al SO enconpasses the
U¥ el MT-do8, 1t 08, Ml -RVMIATM 1-d21 06t MoinP 1@ M b&p04,ad5-1.103,

ity SRR LA op P RET LR RPERRT MfRE Mi%Hos. -

|q®94y Mpty@g em10f92 mlmgqsmth@\Mm@nMnamsg qwerssﬁMLWSG
€ sequences corres ond| for exanple

t
LB REM - O R, BHANFEAT b REjoMIpiith MIGW(8, MILE GhyM1-S77,

CIQJ;Ttﬁ fA R0 |V@f{|' .

0 ypepﬁ\h%gﬁd%ﬁ {}?%2{75[ ?}“7% @éqb%%%}” r%gg)(aM1 199, Ml
|]D6&MBJW6E§M@4B66<;MJII V6BeMGJ€f64;MIJM31M&-W6q,LMﬂLm Ml -L.60,
amino acid NX to amino acid CX, wherein NX refers to

aM;l -Y8% M}nﬁg@Ml -V57, M1- 856 MI-F55, M1-P54, M1-W53, M1-L52, M1-S51,
M1-T50, M1-F49, M1-148, M1-147, M1-V46, M1-F45, M1-V44, M1-143, M1-1A42,
M1-S41, M1-F40, M1-F39, M1-P38, M1-G37, M1-M36, M1-F35, M1-L34, M1-F33,
M1-T32, M1-L31, M1-V30, M1-Y29, M1-Q28, M1-Y27, M1-A26, M1-G25, M1-
V24, M1-A23, M1-E22, M1-L21, M1-H20, M1-Q19, M1-K18, M1-Q17, M1-L16,
M1-T15, M1-K14, M1-S13, M1-T12, M1-T11, M1-P10, M1-P9, M1-Q8, and/or M1-

L7 of SEQ ID NO:2.
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10 del eti on pol ypeptide am no acid of MGAT3 (SEQ ID
NG 2), and where CX refers to any Ctermnal deletion

w@oiogpesssi de ami no acid of MGAT3 (SEQ | D NGO 2)PCT/US2004/001431

Pol ynucl eoti des encodi ng these pol ypeptides are al so

provi .Aresent inventio al so _engonpasses th

lse. o SHuEBul SEBhoc U s kR AR a Ay Gro ded. The

PrésegeinientiodpildcoRRo@PaRESHE B 6 BESAVIGNHENMEAT3 deRetion

The MGAT3 pol ypeptides of the present invention have

RodyPeidRfds ilMuapggnic and/erpatigenie gpitenes 95 tescaibedeldewipre

LR dije Motif algorithm (Genetics Conputer G oup,

I'nc.). The precursor of hornones and other active

pept i delsermdtively, preferted pypepiidéd of thepbaé dnehitidh Waly Somprise

directly followed by a glycine residue which provides

tHOLYPERtIdfeSegrensss C%Fﬁ?fpﬁ’%fgflg % f@uexguple, interaak regiggs of the MGAT3
a1t i i I+ 1 (2 . i .

JERIEEHS 5 0 ST 00 CAalBl LA ptvepice

cleztivagieof SHQEID NQ:Aokghexaalple, amemal @ichs coald Heelefined by the

am dat ed, . neut hydr.ophahi ¢ residu such as Val or,

S ing it e B8 2 v ek 8 ot s Retgioat

aR1efiSR pBlyp&ptienBinf Ul JrRESATS "(@EQ\{[];D Il\Iléo %&9 %gf@ﬁéd% €X refers to

pattern for am dation sites is the fo
XaY R-KyRakyeletigrep@ypeptide amireprcad oSG A Tk (S50 datN@A).

S s Aot K B R b Db B R AL B ention
fatdol cpvdipaseesthe 68 6f0Rsse polpeptidds@s ah emaRinokds® hRPbBdngdenic
by reference herein: Kreil G (1984) Meth. Enzynol .
FoBore13s-desarbed glsgwBedStAiy A F., Snyth D. G (1987)
Bi e ATR = ol

| OSClThe Rﬁ@A’I% ah%? e%gig sedfg%?oé%éeg{c Iﬁnﬁgnﬁ&fp ﬁge%%@ﬁ §hov$rp&‘)

foll ow ng am n-si € I'S encomnpassed
lopmiphice peesmidhtidomsitrdeconding 30 PNXIGRRIZM  Rng 8EEdekits Computer
él\g 25).. 30Q.Pol ynucl eﬁéi des encodi ng these pol ypepti des
841180 i \PricruEECr phRorgasse ARd PRGEARKYE Repties gvhich are C-
NGRS S S 8ak % M%y@ﬁir&h%?ol&%@of%%‘eg&i&et Which provides

pol ypeptide as an 1 nmmunogeni c and/ or "antigenic
gsvpd eyt mktadtes lbyenteasigwoaoasarutivdasiOesidues (Arg or

élpsi amide

004/ p65551 PCT/L US2004/ 001431 The MGAT3 | ypeptid
S RBRE ARk MR oA P e tB ki BB o Tough
BT aROOSHRB dthidhie@ heSirhiasydRsheBicuRaBudshacvBS VAl or Phe are
al gorithm (Genetics Conputer Goup, Inc.). The

BROG pHSHGlearvhile dhrrasd apsidies é@cf»:my%p;sg‘u‘br@ta_ée gk less reactive. A
B Al A 5§15, DEATRREY RSB A g

repredens dhd mnrdegonia gitd. mgidttﬂmapiﬁlﬁ?rﬁiaﬁlsn &bi(itiﬂgttkb Asparagine
associate or pbind to other nolecules (e.qg., proteins,
BhgaRdiondnps ps fpuad m psiprencs;te the fﬂh@lmﬁlcva@mcha@

¥BRL PR fA | Beih) - (188250 hQ106:218-
Ay P PR R 0 L PEPP R Eh b 06:218
G2 Huapd Bradhuxy AL, SmiythoD.Gpr(d985) Bidschdsp. TOMILbI ts a

pr ef I Br%?er;e%rentlb%%irggnotg, Q:I!Deofo)ﬁlogvgrllgogmj%gtigr? giltenpeolgpreptide is

encompassed by the present invention: DTPNQGGRRSEWIR (SEQ ID NO:25).

Polynucleotides encoding these polypeptides are also provided. The present invention
also encompasses the use of this MGAT?3 amidation site polypeptide as an

immunogenic and/or antigenic epitope as described elsewhere herein.
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to threonine resi dues. The PKC phosphorylation sites
have the foll ow ng consensus pattern: (S, T)x(R K),

W@\Mﬂ/msSsnr T represents the site of phosphoryP@I/US2004/001431

and " x' i ntervening am no acid residue. Additional
i nfor ar.di ng. PKC. phos hor | atiion sites can, be
f ound Ti¢ ﬁ@%%ﬁg%?lyae 063 g B PR a YR Wit ddPEERGHD
1&hipkibé sd@4al fﬂﬁﬁbh A)gﬁﬁdi‘psﬁ@s Pased %E)oﬁ‘the Mééf ﬁ%gﬁ’éﬁn Genetics

Bi ol . Chem 260:12492-12499; which are here
| GeBPWer Gred. By )r Bheplmspeoryhpeohsuchrsitps mikg mgﬁate some

ISRl b e o b AP B B e RS o
Bﬂi&’@i@sl.@@e( BQvell h NGulatidy theAiBletls Atk FdskéiMefor bind to

14) . Pol ynucl eoti des encodi ng t hese

ﬁﬁh‘ifﬁ@?}?@ﬂ@s@$ Prefess, kigands. gebstrafseDP e st i nvent i on
| 28,
50 2 eeprmEssea e SRS AT PERC

gridspitorgatiorgsites asiap Ittﬁe:)ME)&f algoese (GhrdceCsephrer Group, Inc.). In
ol ypeptide was predicted to

herei n. The
oY pf@@nm@ﬁ@&% aprefgEsace for “Eﬁr@@é%?fy aHON gh sy ineds
I t
[ BicBgink RS e a0 phb b PRI S h TR EGllowthe Uihsensus
mttﬁme(S BB On e/hkrer&sleT wdoesentadhé satdgf phesprylation and ‘x
% endent. of ﬁ}éf éc nucl eoti des and cal cium CK-2
SHOIEAPR 8P4 f f erent  proteins. The substrate

3 peci fAdditiyna® fnﬂ)ﬁha?lo%'}égeﬁ@ing @‘K@ﬁh&ﬂﬂ@@[dﬂ%ﬁ dit8Scan be found in
follows: (1) Under conparable conditidns Ser is

f‘é(@@ql@aJ Byt alTpk986) Epy. JABioghemi 16 1r B thide al(l(éKtlSﬂilanotOAe;pet al.
f
gﬁ ‘t)ﬁl) Bgﬁf %He&? Wi [)Sl%gg% %g%:%’e % cgmeaﬁ? ggrségy Eréc%]rlicgjlted by reference

Adghit.i natfeaed dnbodiesdnty) € folloRwlg RKO libﬁosphorylﬁlon‘*s‘ﬂte
an g +5 increase 30 the phosphorylation rate.

GB‘F‘@?@|a€f'a?nc§%§%sﬁ§tb§§h%ﬁf@%enétnmé%‘§t I&PéDHGSI@TIeQKQ (SEQ

D T Tt I LS A MR

RETFAUSD MR B irkPlidedat elsmpmmntlfsd Tan @re(s&)t idvdndieh @also

resi due at.the er m nal he acceptor site
GRErERSe d He AHbSEMLATaNE: RatBoRitnTis poupeatides o
QRibbdnid H{ﬁi/&aa?ﬁgbﬁm ePitGRE2E H@ééﬁb&?&lts@‘{/ﬁbré RErefiRSEI N

ki nase |1 éhosphory attons site is as foll ows:

( S T) d2eDIEATwedynsptide was pl@gm@eﬁntcsm@nye tnéen@seioikihase 11
%)?i nﬁ{laﬂon el ll}s% St&q\gsp )geg %’rﬁt% gtl(%s?Compu er Group, Inc.).

Ion speC|

m@ap Iirtayd H(CKP2Sis tagGoteRyserib€/ tredtise kifadetlgdse AcGvitiPis
the foll owi ng publication: Pinna L. A (1990) Biochim

fiydent %&%’ﬁ 1q pudleqtales apd calgipme KK-3 pheﬂél@yylates many different
i t t
g?ﬁg&glp ?rfel%tsggst%hﬁ eﬁﬂfeg cﬂ%‘otf ﬁnc 2 éﬁ:n% rl})ggu&ﬂear%&ﬁ gsdfollows ¢))
Rhdspéonpdratilé oondstids Sei @ ﬁaoduy,@ epéi T.te :1(3) Aﬂ@aﬂmasﬁade @yther
t he Pt ? ent invention: LVPVYSFGENDI FR (SEQ. |
Asp or Glu) must be present three residues from the C-terminal of the phosphate
acceptor site; (3) Additional acidic residues in positions +1, +2, +4, and +5 increase
the phosphorylation rate. Most physiological substrates have at least one acidic

residue in these positions; (4) Asp is preferred to Glu as the provider of acidic
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NO 4), QRLHPTEEEVNHYH (SEQ I D NG 5), and/or
HALYMTALEQLFEE (SEQ ID NGO 6). Pol ynucl eoti des

wepwadssgl t hese pol ypepti des are al so provi dedPCTE82004/001431

present invention also enconpasses the use of this

Fa K I haryl at i it I id
RGBT ) A BRETRIRY ulhp Riepinif ol e MRk g BBcreases
eths pivbipherylation hee siviile AhaiNGORS wRO incpeRt itde has been
shown to conprise one glycosylation site according to

t he Mo CPRSERYSPREeiIpaseinikirpsedhphesplrorpetons siteris ag follows:
i ) £ | v. [.ai I of-€]

8 LSBT S SHEELH 68 S, Qe SPCTE e

fpnoslionylstion siel udi ng: augnent ati on of protein folding,

i nhi bic‘&(?n %ﬁ.r&r otei n aggregation, 20 requlation of
intra ‘%‘ 1png Mprmatiop Sperdiie B ersgiakénase &l phosphasylaripr sites may
RIbSAPRAGEIe i Lt b f i -

Lesh kRSt o LN pu LR P P11 i,
BinphysoActaAOpHREG2A4; whigh dsshydrelty inboipbtats Heasie i [t entirety.

O RS PPtk ULt oG i
Wl ype iR endompaiadd Bynat pRAEANATRL N IVFYISYGHNISIFR (SEQ ID

sites are s%ecn‘i Cc to the consensus sequence Asn

RERASLREHP TEEGYNIEY H (SEQ Ih Nékhic endsér HAE YAHAERQISEE (SEQ

trf [ ' ufficient to. conclude that a
ADISORY: B8vbaaPRlasS FacorfuSBbon Bra POt st pio idke, The
tpatnt iheentioh diso @nadmpdsbes the atedMhiRlcadsn Rimatd M Phbhorylation
role in the regulation of N-glycosylation. It has been

SHeRALYPERitde 1 8N gRayBogeaipandioraintigenip epifgperas Asseribad elsewhere

Sefhghr will inhibit N 30 glycosylation; this has been

confirmed by a recent statistical analysis of

gl ycodpe MGoA'3 peitpeptidatrsdizembisov s toassnprizabné plidbs 4 in site
t he have a proli to

of ites. th e C-term nal )

Serorthe e Vo esyibey Cishues CRramiscaD; He or s isghpsed more
kpdcafidaNg hbfi G 5 i -

SCT/ US2004/ 6‘9%5‘%%1%% yg}éléslolg\ﬁ tgﬁl%?r{ta% REva varicty of functions
incflediegi cugmentatien ¢fairbiwin frgdipgbinhibitanarf proteini aglarezngon,

e T e N R
penedysts, WobulafibQ 6F prdesia Gntidifidity, Abd@fhedREbn of Mictedlular
74:134- 138; Bause E. (1983) Biochem J. 209: 331-336;

oY, von Heijne G (1990) 5 Protein Eng.,

3: 433 - - I CE , \ e (1990)
3. B oy Esing BcbARIonNhes b nBRARRR: Eonspug bR N-
é?ifbglﬂl‘b—(l%)ln Wﬂiﬁretrhlg rémtdenvd the gA@p@gaginrmﬁgHweﬁeﬂ i@td Well known

[ 0 ide is enconpassed_by the present
ol it PP RrebSesshsnastey Sepicsic KghagSnsensas sequence Asn-
Rah-¥eHThe elowdes:, ARGREIAL bYhE cBNHARREpERidB i Endt sifficient to
provi ded. The present 10 1nvention al so enconpasses
conslugedhajfan tAsparaplBaT&idepa ghgoandatgl,ydue sy tietfacirthatithefolding of
the protein plays an important role in the regulation of N-glycosylation. It has been
shown that the presence of proline between Asn and Ser/Thr will inhibit N-
glycosylation; this has been confirmed by a recent statistical analysis of glycosylation

sites, which also shows that about 50% of the sites that have a proline C-terminal to

Ser/Thr are not glycosylated. Additional information relating to Asparagine
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pol ypepti de as i mmunogeni c and/or antigenic epitope as
descri bed el sewhere herein. The MGAT3 pol ypepti de was

w@e@dioetsed to conprise five N-nyristoyl ati on SPCEES2004/001431

using the Mdtif algorithm (Genetics Conputer G oup,

I 1.An _appr.eci abl .e unber of kar yot i rotein
ichugfite BBBS ol o BrERs o Bor S AnE R hlroRh Sl aee
Iterébylidcsipbratadttytefedddcy hafid MiGhdINRID. (N 129 AfindaRev. Biochem.,
residue via an am de |inkage. The sequence specificity

ot 1@ e 7@ Ress D-las benrarn Mo T £@P7DHzec. . ycihnU.S.A. 74:134-
L I o\ RY: in IS l~.t rans

5 Sh 0 OISR DI R 0l RS 5] R o

NProwein Bh@y B aBed4pr aidevinichriop.f Basye €. Udt.§3993iJnBiol. Chem.,

§%$thetic pepti des. The specificity seens to be the

f 5FU®P%§Q493) The N-term nal residue nust be gl ycine;

1)) DpPeee bbb ingu e 1A AT G ANER DoAY

redympade sreancompasatd oywhd ;présent) inkentjpas TGFLANES THYNGE (SEQ ID

t,. Lf t.all, id [ 1 X L)L
13011 BRIl cptrhng Gcpaserads e P Vsl e rssent
Eiﬁ{lenti-gﬂra’lso%%mﬁ%gesqﬁg usd ¥ thisFAGIANS A§pa§%‘i’&r ﬁgé‘éoszﬁﬁon site

vi.) In position 6, proline is not allowed. .
ahgEptds apanmeragehigrandfonymtignydpatope as described dsdvdwse herein.

cepr o< MY g R e s Dl v RBESl oyt

Ny Géifig e MbiiPdgsithe (REelidsl ChaputbinGRIuFBINcONAS REfietiable
to NNnyristoylation sites may be found in reference
tmghes of eliasyatisprerats peaacybied Mothespvaen addigion of myristate (a

LEE8h Al 100 B QDAL 3900 e e
hegedige spaifi GO dttiedenreneirasponsiblesfoetiiid metificatich! nWstoyl
2004/ 0655 PCT/ US2004/ 001431 I n pref rre&
BRI ISV Brpsirs i N R hiag B%fgﬂ @Fﬁve frgm the sequence of
i B T
R o oy SRR B A TR AL AR R
N@e@JicityeddRtdEb METEHUNFinESEDThON- @3] residue must be glycine; ii.)

S5l 219500 g o R B APPASTELER FSEP NS it large

RgidydpiebRabLHRS arestAlbRed 1R pPativREPAA I Skt 8f AbtSH,
provided. The present invention also enconpasses the

uetdes arpaldewed; vy di posilipmbi waalkinchagsefl ysidves geallgyed (Ala,

[ genl ¢ / Ny J ' i Cx i .

R T R O ot
efioopasses i mmunogeni ¢ and/ or antigenic 10 epitopes

of the MGAT3 pol ypeptide. MGAT3 i ncl udes a %ytative

gl ycerdropwassmaticigifar Nonuivioylaiemis g follows: G-
(E,D,R,K,H,P,F,Y,W)x2(S,T,A,G,C,N)-(P), wherein ‘x’ represents any amino acid,

and G is the N-myristoylation site.

Additional information specific to N-myristoylation sites may be found in
reference to the following publication: Towler D.A., et al. (1988) Annu. Rev.
Biochem. 57:69-99(1988); and Grand R.J.A. (1989) Biochem. J. 258:625-638; which

is hereby incorporated herein in its entirety.
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Accessi on Nunmber PS50239; Col eman, R A, et al. (1978)
J. Biol. Chem, 253(20):7256-61), which is shown in

wheiod/06355Fi gure 1A and is preferably from abouPCT/E810040001431

10

15

20

25

30

acid F152 to ami no acid R239. 15 Also provided in the

rese i nventi on e s ho
\F/) ar i agﬁﬂé’lrefxégﬁéi %@bogﬁ%ﬁgﬁd FHES léabyiﬁlppggﬁ polypeptides
cRY L:ﬁ]aonﬁ’ﬁa!s% By e g%@&ﬁ%nmhbn evmm@bpw r(sEQ P8l 7,

he pol ynucl e sequence correspondi ng t
leTPN REMGRRSHBARNK (SHD TNy R), lﬁAHPHé‘ﬂl\/ICETﬁiFIeGNFdSEQeH)

i B G RBEM T SPR e ThyS0 By TV RE T msdRlwWELL (smo
UBNRE: LO! ARFHOMRERECP ST BFNGED nﬁﬁ@ 1 D). M yhucROtieds

at | east one deposited clone, relying on the sequence
fensadingehese galypeptied arcilepsprdvidedr erpre%ent pecrtiopradsp

05|ted th t AT, exa
TR B E Bl O ot e N AR op ek ia b ABk i
| gRIndriahtigchibYpitoes BYdSBbatdI e vicedRGei@l  priners which
correspond to the 5, 3", or internal regions of the

I's eq ue SN UIVEREOD Ha eGMPaEHes HRBWAP SRy pragHeenic
Ilelic variants and/or the 25

d%ﬁ ?éSMQﬁ%gF%§33%8¥ﬁésﬁ%fypept|des of the invention

can beMaAPhirethdena poptise plyatibeplaphaipid dSmeim (GenBank

CSrorbaps eer PSSO bafemy Kb othabdd oty e chids,
rﬁg{f@”%@l d1y, Whiel HeedwRGh BORRA Fi8Se 187anB G idﬂé?é?ﬁlﬁl? ?ﬁ)m about

uced by a conbination of these nethods.” Means
pmepampwdﬂ§@dhapmMy@m@RB&%s 30 are well understood |n

t he ar n_t he

ot ot o1 isogSyfigt HARERISSER NS picPptctE GRAbE abffvartans,
a@d@orfd#ﬁlb%spf[‘lﬂi &iiltod driisanSo@kdt ﬁﬂré%?meﬁtﬁﬁ@@@ﬁ—lﬁlﬁwn in the art,

i ncl ude an_ -28 WD 2004/ 065551 PCT/ US2004/ 001431
aefutinitenpolyavdlensids spaneseqenstrspondingto feliriength genes (including, but

Sl?o(i ﬁ%?ed%o\%” fcuﬁl@lglgéh I%ﬁgigg ?ec%(?(?nc)a@[e%c Viﬁ%g,ns&ﬁ& v:imants orthologs,

uences I on, SucC

harﬁltlcbrd;paﬁesr lesholugses of kenadtoadshiontlmgab SEQ‘{IIEN@EI f&EQ ID NO:2,
stability during reconbinant productio

T .
PO &) preat @%P@%lquwéorﬁr dapg op Hege &%épwgﬁwlsdosed
o egé’lh%? %e' y pupb%@h ngﬁlqhé %’[’@ gh eﬁﬁrﬁﬁl@rﬁféhﬁ vafifhts and/or

stanti a . Areco |nant produced
V@esmmhomblgum?}ob@tspmd apdnddifsd tbgtmakumgd;mgable probes or

ucrified.usin s _descri be hereip or .
R UG P HEE S 7. OC PURPRGreeR B Ob s gpignegyprovided
tR9eiR8d §1:1%9n1 b REFabICBRIiE BEE sbircSbrt dlleBd dardMNE@or the
Gene 67:31-40 (1988). Pol ypeptides of the invention

a@ﬁbﬁ@bﬂmbbgp@rified fromnatural, synthetic or

reco ant. _sour.ces. Usin roto oI S
e ci i s P RGHEESr R AR R e S ARy SRRhle manner
e?ﬁﬂd:shﬁéilu&é1s@fatddhﬁturhlmy/6¢mr@ﬁg Pl septideg aédostbinantly
the full-length formof the protein
produced polypeptldes synthetically produced polypeptides, or polypeptides
produced by a combination of these methods. Means for preparing such polypeptides
are well understood in the art.

The polypeptides may be in the form of the protein, or may be a part of a

* larger protein, such as a fusion protein. It is often advantageous to include an
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The present invention enconpasses pol ynucl eotides with
sequences conplenentary to those of the

w@eingnessseot i des of the present invention di scPOBES2004/001431

10
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herei n. Such sequences may be conplenentary to the

SRR EaytieR SR adRe SRR oghtes eorin OF e §ehces, pro-

SREUAREE s&ﬂi‘eﬁ@ésﬂﬁhmﬁ bR if %ﬁfiﬁ&&ﬁ)ndé&ﬁ'a@ $RMRe hE@deResidues, or
NO' 2. The present invention also enconpasses

) qﬂdumnebieque@eéammhty&unngymlmm groducigdrer abl y
d t di t f
under TEOERRE BHEF Blesi sl S e b SRR nier

hik@lhley f@ﬂni iaRg @fﬁfe@@@%& bieREntihl0y pEifital WeebaBinhateSproduced
descri bed herein. Exanples of stringency condjtions

areasia e PoINPeDtidls) wan betsabwontialy ghrificd psing grehniques described
SR B KA, ok, 68 81l SRR LRAERS o
aieecm‘iiedl ie 8atithamdJohngopeGeneas]:31-d0 (%Dl'ﬂ?ceypepadéuibﬂth@ﬁsfennon

g}%tmgglg d stringency conditions are at | east as
sﬁlw GRg g PuEsied from ndyiabsyptheti offieeqraigany spuIces using piggpeols
?&Qé 1283rrd 8@&%9@&%&% arl ARk ad, f@ﬁ cfﬁg?a%gﬂ %%{%bodws of the

Itions Stringency Po eot | de
I-i;zmntntn Zaisedoagalless the fdbetigth fommidfithé pto(d:blm) $
Terrpe ture Eg&er ature and Buffer ogl?i Buf f er

S PIEienE SRR s ampatses Rolidsle Se‘@’%*ﬁ‘ésc
%ﬁpléﬁ&ﬁﬁy 16 &¥6sE Of MR PotkBiuBie by s [N Bschb mveﬂﬂ&ﬁ@sclosed
Th*; 1xSSC C DNA: RNA > or equal to 50 67C;, 1xSSC -or-

dm1n§®hsewemwanh€e@1plsm%w tioethe sﬁqu@lc@rdasqkmd a58EQ ID

PR MR o 5t BRI otuadhe GBI abilsifhshBencoding

Rh\sdqénceadiscldsed ab 8BOADING:2.1XxSSC G DNA: DNA > or
equal to 50 65C, 4xSSC -or- 65C, |xSSC

The present invention also encompasses polynucleotides capable of
hybridizing, preferably under reduced stringency conditions, more preferably under
stringent conditions, and most preferably under highly stringent conditions, to
polynucleotides described herein. Examples of stringency conditions are shown in
Table I below: highly stringent conditions are those that are at least as stringent as, for
example, conditions A-F; stringent conditions are at least as stringent as, for example,

conditions G-L; and reduced stringency conditions are at least as stringent as, for

example, conditions M-R.
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45C; 4xSSC, 50% f ormam de H DNA: DNA <50 Th*; 4xSSC
Th*; 4xSSC | DNA:RNA > or equal to 50 67C, 4xSSC -or-
WGZ01/0636S5C 45C;, 4xSSC, 50% f or mam de J DNA: RMAT/ESEH04/001431

Tj*; 4xSSC Tj*; 4xSSC K RNA:RNA > or equal to 50 70C,
4xSSC - or - 67C 1xSSC 40%@& 50% f ormam de L
RNA: RNA < 50 Tl ; 2xSSC TI C M DNA:DNA > or
equal

to 50 50C, 4xSSCStrg{§en§%'n Xs3C 40C 6xSSC, 50%
-30 WD 2004/ 065551 PCT. Stringency
Pol ynucl eoti de Hybri d Lengt h Hybri di zati on Wash

!
JIIUI t+on

na
(J.IIU

%)Ul | U { U t ICIIPCI (J.L UI € ICIIPCI (J.L UI
S A IR R A AR
6Kk Ca@itiba* ; |GlyESE O DNA(RHNA > or equURhpéated®d 53@emperature
4KSSC -or- |55C, 2xSSC 42C; 6xSSC, %O?{E{{%r ' ceang’BufferT
DNA: RNA < 50 Tp*; 6xSSC Tp*; 6xSSC or
egyal to 50 BRGHNAXSSC >0Jrequ§1Q63so 2 g%% 14536 of g%%; 0.3xSSC
50% f or mami{de R RNA: RNA Tr*; 4XSSC'T -
The "hybrid length" is the anti ci patted: I1’§§§th flor the
hybri di zed [regi on(s) off the hybri di|zy%%rmamide
pplynucl eotli des. Wen hybridizing a pol ynucl eot|i de of
upknown sequeacENAt he Hymoi d is assusedxssw be [thatixsdc
the hybridiizing polynugleotide of tlhe present
i n¢enti on. |PAEMRNHOI| ynuqgl>eotquaess50f |lonmwmnxSSCseqUente0.3xSSC
are hybridized, the hyhrid | ength Gg #) ? terrri ned by
al i gni ng the sequences |of the polynucT eot I'des |and
i dent i fyi ng the region or regions @R0Bfrinmeile se quence
cpnptenent cu i Ly Methogs—of—algnimg—two—er—y -
poPynucl eot & I%I\éAquenC(-:s<58nd/or det| RfiliSy t he T 1x55C
PERCETL T e [M\IJA%IQN pet PRI o Squal to 50 | 70°C; 1xSSC —or- 70°C; 0.3xSSC
50°C; 1xSSC,
50% formamide
F RNA:RNA <50 Tf*; 1xSSC Tf*; 1xSSC
G DNA:DNA > or equal to 50 65°C; 4xSSC —or- | 65°C; 1xSSC
45°C; 4xSSC,
50% formamide
H DNA:DNA <50 Th*; 4xSSC Th*; 4xSSC
I DNA:RNA > or equal to 50 67°C; 4xSSC —or- | 67°C; 1xSSC
45°C; 4xSSC,
50% formamide
DNA:RNA <50 Tj*; 4xSSC Tj*; 4xSSC
K RNA:RNA > or equal to 50 70°C; 4xSSC —or- | 67°C; 1xSSC
40°C; 6xSSC,
50% formamide
L RNA:RNA <50 TI*; 2xSSC TI*; 2xSSC
M DNA:DNA > or equal to 50 50°C; 4xSSC —or- | 50°C; 2xSSC
40°C 6xSSC, 50%
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pol ynucl eoti de sequences are wel |
MegAl i gn program of the DNA*Star suite of

(e.g.,

W@r@gneIss] etc).

10t -

known in the art

SSPE (1XSSPE i s 0. 15M MIZIUS2004/001431
10mM NaH2PO4 and 1 25rTM EDTA, pH 7.4) can be

II I\Inf"|

S blllu1l:‘(_

s o BEEPEY t n

hybri di zat i
washes may

£f"éyucfeﬁtwlehe

bu€éweliton wadlybddar e per
on is conpl ete.
additionally include 5X

H fa) 1:n
JCIDU.J

The hybrji

'NACA

neal fava W |
a'lu J.u..IIIVI

HpBFA dpoesh i FHhrgizafise
fpred for ]Ereﬁip&uﬁleés af

pHARGPTS Tt

Wash
t'Ianperature

rm _DNA
e M-DNA;

b-1. 0% SD$,

100ug/ m
0-5% sodi-um

denat ur ed,

fr

pyr nphnqphat

aghenided sal
e, and up td

non
50%

oNmam de.
1 ld

o

DHATA - Tr:

ANt

+gr

<Mde hybri di

to be less

Zat;i6g$8Ct enpe

¥ I"\ h
T ||‘yur|u\

LN
aft+€H pattl

rTat; UBF(S.SC

than 50 has
nOl engt h sEBURNbe 5- 16Crpavelgo §thar 561¢e4x$§Ct—orﬂc; 55°C; 2xSSC
enperature Tm of the hybrids there J scdetenm ned
ccording o the foll oW ng equations. For hybrilds |ess
han 18 bage pairs in length, Tn(Q) 59%2‘(‘#af@fieA + T

es) + 4(#.af +C Ldbeb) For—hybrids—between—18

nd 49 base%gzﬁ‘wl n | englh, Tm(C) %P’éf"§ p*' 6xSSC
“RNA © )
bases in

. 6(TogT +U. >(or eqHéT)to 50,9 h’J '\%ﬁg&?m—

thé& nunber |0 ’6OC Fissc
the concentfration of S()dl um i ons | n 4590e64890r 1 dij zat i on
buf fer ([NA+] for 1xSSC = .165 M. 50%B?$a185eesent
inventi on énconpasses tfhe substitution any one, or
e DNA orf rRRAANAYDri d partners with giskher a|RpPNAyQF
difiedipolynucleotiide. Such nodi fied
re known in the art and are nore
partigu
sl

|
5004/ R0 4P B0 R bR EaA el pyordiins
Sely ‘?“ﬁ]@@ﬁﬁsywé@ﬁd‘i’l iza 8 pélprucipeidy efveknewt sedendrythy htiiid medsomed to be

t'ﬂrfaﬁof Iﬂfe (ﬁWridﬁﬁlg pdlAic1ENa R Itff%, rekeﬂt DR AR ORKon pdlynuciBotides of known
Mol ecul ar Cl onin

A
PP Sl 0 B e g s S e
P@lwsleotld@@hdjld@fymg the Haiob or regiddY of @phia seusicdcompdmdritaritya Nthods
Qﬂfhgﬁﬁg twh BIQB&(QMIy%uledUMLq%&%s'QEd/(% dﬁ%&hﬁ%%he p]n%gnlé ideftitMetween two

gég{u:ﬁblg%lge ﬁqlfﬁ;esaﬁfawellé(ngwrsm Hw am gcﬁ/ﬁg‘?‘]ég%g%\g@wf the DNA*Star suite of
preemperat ed by reference herein. Pr ef er abl y such

hybri gi. 5$ﬂl§9(1>@§bﬁ’ﬁ@%l@%tldﬁﬁnl\fﬁ %M B apg 391%233% be

ﬁgentltty nore preferab P/
SRSt AbPYC 5O 1PUAst @@%W Sodwmqaaéﬁfheﬂlwldwt% and wash
bifferspedsiyn ue padtmaddoraf mirhes ﬁfeﬁl@ﬁfﬁmahmeaﬁﬂpﬂfé T hy¥idEhtions and

gl‘;‘sﬁé’s rr]ag aﬁhﬁ%&ﬂ? bifade %Jn%rﬁ% ge%gerﬁg eS 1. (976 %‘Jf’ tlq()h %/rsnl denatured,

eter uénces
ﬁwptafi ARy SR?B’P 9%& Séfwﬂld@s)yrwt@sph@w inehredo ¥¥p famnamésle.
maxi m-ee- TVEe |h§11$ﬂ1dﬁ£lﬂn teﬁi@tﬁithz{a Yor hyMaiid 4t afth EU bé ﬂe@ghan 50 base pairs
sequ nﬁzoeld%ag%o I 0 Eﬁ nation of i fent ity is
PO PR e 10°G s ety fhp Rl g g S5 byiry thetg F*g} i dtermined

scgdnhene fcmewmg aquat’Bhe Foriylt@dt ie@Mha@ N BPRESA Tenktherm(°C) = 2(# of A
t 0! 0 15 . o

b 9%a3“83|4£#°° o G BRbISS St Ol W Rijnlspstp et

egmﬂ]éw@sﬂ Q”éd%%(?o k (GOR/RY), WATIED, is thenahinder of brses@DNAhybrid, and [Na+]

% 2% Q8hcitattol 8r VALY REPH ki §SbrRfzattol BurRf 88 & Mtror 1RYRNL I &),

+ - The present invention encompasses the substitution of any one, or more DNA or RNA
hybrid partners with either a PNA, or a modified polynucleotide. Such modified polynucleotides are

known in the art and are more particularly described elsewhere herein.
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techni ques for the anplification of nucleic acids are
described in US Patent No. 4,683,195 and Sai ki et al.

W@ 1®883555ci ence, 239:487-491. PCR, for exanpl ePCTrEH§2004/001431

include the follow ng steps, of denaturation of

anneal Mg B S fpBE Poie Ry oRuGonSy RIS derigs miriguation

Nt bR ved el ot eRBBPRMin szﬁnm@g Jag R Hrﬁmhl alET Mhrﬁzhi% 1989,
a |f|cat|on reacti on nom c , RNA,
cVbigephin LR i sealascd e i Spyins plebaraboratory Fréss,

O SRR {08 K3 lers T 1 P Gl PR RN cgutor
ﬁnmg@’l 19855 FOVL., A@Ruted ehdli, g€ ohn Waleycind Goapdaé.f sections 2.10 and

gt hod pararreters include 25 Millis et al. (1987)
P8 "smhl%mﬁaﬁméw inGepperatey, iy fefergnes hereigg - 263, Ehrl i ch

(o) BRI B0 B g0 ene

"iIBGRItP(mbrcmtferably, Guleds 806 Mehtityd sndmdsiApplerablt atdesst 90% or
.. lnnis et al. Academ c. Press, . New. York,

%ﬂ% Hﬂ@&@/ﬁwﬁh% ﬁ?ﬁyahcla?tgdg of Hsoripsrad Byepden sV l?léli} ﬁi?yof

tﬂ}%mﬁfﬂe}’&ﬁ@&'s@@e%@e ﬁi@HﬂPtS/'1§H&9vrruﬁEd 8 E&hﬁﬁ{ﬂgftg% X?qblences of the

consi sting of, pol ypepti de sequence of ‘ .
N@bzdlzmg@olpmm}@éths wtaereaitgmdé do by tot hexipote/eneclep end dientity

bed SE
SR Sute Fafens; 0% s Wit inaf B8 of PEREBTR s Kngym in the
cdrQRfd dddeeibed BRedpecifidallYEksaMi4é A6oh01
PCT/ US2004/ 001431 i nvention al so enconpasses
pol ynuEheigyention cagempastes theepplication ﬁfsPG maieodolegyeatthe

DAl B0o S B of Uy ) Syl PRI ¥, e
sefgenasd/pr the icDAAA encoding DN palfpaitideeasthe @fﬁﬁeﬂamitibﬁdPCR
SHARGToph R et e B BRSO P v
SEGEETSY nd SAREK aF BAIBNSE MY, 950:487.95 £ANEE tbf HFuIHIE may

mat ure protein once export of the grow ng protein
dhelude shcrfolslswmlge:terpswmeeatdmpbas’frtmnm@e nocleigrackiaGt dovbie-

initi uka c.cells.cleav .

b eSinetie o PO e Ty SRR Bl TEfpiqagig probed
CRSBE] afd Wﬂ@ nptfhe mﬁﬁ&ﬁm@ew@hqnﬁy lbeSgdh@hn@IDlNA &IDNA,
uniform which results in two or nore mature species

diNpher pPbie PAR may based tp rmiphify spsaificreaienkpolipmiggnomic
twknﬁée%mcalgﬁé énc ntd)'c%r %bl\ﬁ/} f’rﬁ%{cﬁ)g&j {Igtngx{n%\g\ s efef-rﬁnces for

qhﬂgémﬁ e of BCR, tedlhna;ues Sncliiding smaﬂhemﬂbdlpara&ﬂwer@,rmﬂode
ci d. sequence of the poI pe t | de I\/let hods_f

MBH%S@E Al §1 A2 Rl Spying | JHa %e%ﬁ}eﬁ@éwhééd)
Rk T%EI’III{ Sl q%ﬁ%éﬁ%ed@ ON‘S?" 1@@ tl%l:?l’i’éh ?%gﬁgs&ﬁ& 252:1643-

avai | or instance, the nd

Mi650sarRePCRPRNdecokE 6\ (18 5) Metisels ahd épiptitaiioms, iFals., Tnndset al.,
short te n@ h]% 8ed regi on and a subsequent

) eFH Q1e8h Y 8% (&% onmpl et e (uncl eaved) prot ei n.

The  The present invention also encompasses mature forms of the polypeptide

comprising, or alternatively consisting of, the polypeptide sequence of SEQ ID NO:2,
the polypeptide encoded by the polynucleotide described as SEQ ID NO:1, and/or the
polypeptide sequence encoded by a cDNA in at least one deposited clone. The present
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met hod of von Heinje, Nucleic Acids Res. 14:4683-4690
(1986) uses the information fromthe residues

w@oroerssi ng t he cl eavage site, typically resiPCEES2008001431

to +2, where +1 indicates the anino terninus of the

d t Th d
SR PR PuP iR elaRih PanBbE Gl i gl pssent
flﬁﬁertﬁ@ﬁ!hu@fl ab %ﬁ&aﬂﬁﬁ@%%olyﬁucl’e@tﬂé‘&qﬁ&%%f SEQ/ R4, and/or

(von Heinje, supra.) Howevér, the two nethods do not

ath%\mlynuféwui@@equmee B@maieé ied DN oEatdeastiges @pomte(cbqlone

for a ei.n st.abl | hed

o P SR e B P LR ot cts v

ackigrial onsect@artyN&ider Sdq@emBIehish Is@Seatas fogeihe Eﬁ%@ur@'pﬁft&h%nce
program (v1l.1) devel oped by 25 Henrik N elsen et a

B9 A hErggP WG pig Iahain. a5Tqss @W)Ouglrﬁ@dqml@gﬁ@mtxcélunebas been
YR@ e ghl@[o sl }}oht] r&l?sec\fggvg @&‘getlg%f ¥o%‘in§|€&}1ﬁlxl tfie a%ltf o&%mﬁuty
provi des additio par anmeters 8 dase -t

FHedivet,iingome caﬂe&@eavh@ﬁ of o ecewd pfote@n Rinde aﬁlrM?f dﬁ(iﬁbrm which
%Ddg has been devel oped (H. Neilson, et al

& Pyomppre R DRSS PRBR DIiciar %‘Hﬂkff’éahﬁmﬂ?@g beta known
Wt%léa%%eéﬁgﬂﬁ bPa 3Qrdt clg}a;%lem -Ehllﬁ 9 &'&Eﬁ‘ﬂged b){ thel%?mary

increases the ability to eavage SI

dgirgetmiedirihe complotet metein, giagisalt 1$Jm|helredem the dmimcdcedhsegdence of

$ gl o hors. The present invention enconpasses the
%%P?X%ﬁ i of the nethod disclosed therein to the -33

WO 20044068501 pi%@Tdt1H§&Qﬁﬁ{e§)Q%ﬂ?té~m 1Ak 8 dighhl RAuHce! aﬁewell as the

signal peptide location, including the cleavage sit

claurge refintfpethapgsiayencst ird evailahise Foemsahcs, e methodnf McGeoch

'\ﬂﬁﬁ'ﬁé30§127ﬁ§88 Sf‘)ég} u%sdtlhcra1 A, %grn%alftiolnl fr(\)é\{?lm g?% mq{e?%]%{%i gl}ﬁrged

however,  Cl eavage Si't €s Sone
tregion gaha subsaqebne aiivhaiged eegiceof it anﬂpﬂdt&(@bﬁ:@bd&) @rotein. The

el mAsitieoNusp Ak et 1 S A6 K ErIRDO Ggaeess e information
%Q)'rﬁ/ BRRLAGRS sﬁfroﬁﬂﬁ‘né fh¥ %ﬂ:ta{f%é i ﬁ/ﬁlc%ﬁgpésicﬁl%s aigst'og!-@alvhere +1

sequence have an N-ternminus - begi
nel¢adesdbe ginimn terntinps of the seastied pﬂﬁmno”fhd?ace:ﬁmcg ok predicting the

the -5, - : -2, - 1, +1, +2, +3, +4, or + )

v it of Koot ametier siesdiohgdolsnier Sighyt g prthods i
i tHeSra@ée&Sf 75LEPPAROH Binid) 3lipra!) FRAIR £ ARERy0 HEBBYAESn & always
t he si sequence froma secreted protein 10 Is not

mduee q’ﬁ sgaiefPaedisted elsavage pgint(s) fasregivénagprosine secr et ed

encod b5 cRaRed BRI Say A ARGHBP of B SFERES. i

deiﬂemtto ithereditavage sitd3rtRO ¥ thé BEnaIFMdbraseaueln Qi@velog)ed by
entified by the above anal ysis naggnot necessar i

agk dtiel §%etr?ét51f%‘fw—ﬁ_é@émg Hy1-6i GRAD- Teeproseen retiss upon the
I

S AL a0 pETARIFE s

ﬁequahmanlammamyr it is likely that t he predicted

si gnhal . sequen [ | apabl e of
g H\/Ior ecently, avﬂlddenq\/la ov model has been developed (H. Neilson, et al.,
Ismb 1998;6:122-30), which has been incorporated into the more recent SignalP

(v2.0). This new method increases the ability to identify the cleavage site by
discriminating between signal peptides and uncleaved signal anchors. The present

invention encompasses the application of the method disclosed therein to the
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directing the secreted protein to the ER Nonet hel ess,
the present invention provides the mature protein

w@e@doesol by expression of the pol ynucl eoti de BETUS2004£001431

10

15

20
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of SEQID NGO 1 and/or the pol ynucl eoti de sequence

Cﬁ%gﬁg]ighgf(f%f thn Lhe, ¢ epYfe g)fé:pq?cgn( énc}({m%% i%vgg soltES%o gny of the
Q§ﬁﬁ&mhaggkﬁkﬂﬁ%of gﬁéwnp@b&ﬂﬁﬁtldes and t he

pol ynucl eot’i des encodi ng such pol ypepti des, are
cont enps el ordinarshekilh M@gbkﬂpprmmthomverrhl@amgwém sometimes

|nve tion al.so enconpass vari.ant s
VT Bty S POGTRAE R RSty it Db Blsortiny
Sﬁéﬂdﬂ(ﬂlﬁ@lyﬂth‘é@o@%ﬁhd@(ﬁﬁh@pﬂe%@ﬁ@ehﬁb&@ayl:onttahﬁ‘a sighal sequence.
onpl ementary strand thereto, and/or the cDNA sequence
c]?fﬁmﬁpﬁé@ﬁ ofrfhe inveptien whish comppisst sigaleearrace fimee an N-terminus
h
K830l QLS008 09, SUGOTONIES APRERTI, 214", 4,5 2
di,sdl e3.e6B, 4, &EQ teside) (ﬁth@plfédicyemleﬂédvdge poian dedilyy, tihie also
polynucleotlde sequence in SEQID NO 1, and/or a .
pEr9aRets iR 1 semeERre Flevagned thaiena] saguaneafipmpmescreted protein
t Shet | de
L S SR D SR T
mﬂlygmppdwd encbfhetmbfnpr:bsedﬂs ehondimg sunh poﬂ@vpepné&saanaicngtemplated
e[?s ntial .-34 WD 2004/ 065551 PCT/ US2004/ 001431
YoREPISEY IRYRGBt . General |y, variants are overal
C| osel MofdoWed, &e si d@ﬁ@sedu@n&ﬂﬂé’nﬂffeﬁ%ﬂﬁ@ abdvdamnblysa lmdyhot
t he pol nucl eot i or pol ypeptide of the preseént
i nwe&wiﬂgrmwdlrmbe n@tn@alla(sqgemmsmgnhleseqmm Farexpmplei, theaturally

el o bR bR Sy TP isiiewTbieny o

Nidqheaiot | Iﬁi@w&fes aqman@ey thl@ﬂ tB€ p&dws[édmgﬁdl Se@letPwill be capable of
consi sti ng of a nucl eoti de sequence encodin

METENg @eéﬁ@eteéar%@ﬁ? itepeE RV PRfghedess ofp MECsaRG @ven nion provides
B e R M S A 8 e o g0 0

ANQQ amcelrmsha polondiertisle RareddbebntainddliA-the GBNAdeﬁcm déaseche

O s penn bl B PN go T e E DR Rg S, These
fﬁl@eﬁddésoath%%ha%omg Ieﬁgodlﬁges@mp%g/p%ﬁ&ssa%sﬂ% lated

hown in the sequence |isting and éscribed in
|hytN®pmS@ﬂn@NmmmwA contai ned in one of ATCC Deposit
Nunber. PTA- 4454 or PTA-4803, deposi ne 12
2002 anty RETERBEF IR, a%?i’ﬁomp?ségsp H“xﬁeﬁjﬁ a&%#" yarants,

roitoRZ] ¢le) SEMePRBRUEIREHE REuchch ld@cﬁﬁbdlﬁéﬂem i8GHYD NO:1, the
fragment of a MGAT3 relate ol ypepti de havi ng an
&WI@@WW&@%@@@% eder the M%‘&ﬂ?@ﬁ% eonfaned Ky at jggst one
0&@3% 8%§d in SEQID NO 1 or a cDNA contained in
Deposit Nunbers PTA-4454 or PTA-4803,
d eposiTiedresendinvention, alsOdompaksbiovaneroftée polypeptide sequence,

and/or fragments therein, disclosed in SEQ ID NO:2, a polypeptide encoded by the

polynucleotide sequence in SEQ ID NO:1, and/or a polypeptide encoded by a cDNA
in at least one deposited clone.
"Variant" refers to a polynucleotide or polypeptide differing from the

polynucleotide or polypeptide of the present invention, but retaining essential
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2002, respectively; (d) a nucl eotide sequence encodi ng
an antigenic fragnent of a MGAT3 rel ated pol ypepti de

Whanithgssan ami no aci d sequence shown in the sePLEIBE04/001431

listing and described in SEQID NO1 or a cDNA

con e of . ATCC Deposit 20 nbers PTA-4454

it T ‘gﬁﬂ? ?ﬁle/e‘éaf@ﬁts %Vef%‘%c@é% TNV HpBRDY

14 10n32@&21110£1&5|ﬂﬁ=9 dIyRl¥eotiti€ br Fol9pgiReor o

en%odlng a NEATBlée atéglpo @%%gﬁ%h conﬂﬁggﬁﬁggttmn
conpl eTfélsa‘?ﬁer?éP%?é ol thedgvention pervideded ifnjatad hucheio aciﬁNAolecule

gt SOOI, SERA D Db o B e

obeqmé sdlecaed ﬂdm&hé ZroupRedsignG JWous ahaElcdtde s%@@gnce%ﬁcodmg a

respectlvel a nucl eotide sequence encoding a
Wﬁ@qlme&flé@ hayieg gipapirocsihsoaiiengean skowmin the .sdquence

I d
R T S R AT o

Dépnbﬂrl; PRArBEHr PRPA480R depdsittd bn 484312, 260D sind Revatiber 14,
5 12, 2 2 (g d Novenber 14, 2002, respectivel E/;
8 sl 2 gugEaities@HasRPRRg dina BRBES MGATS related

%Up\éﬁtnfer R RYhe Qi 29 el a%lsg{gjxgg rgﬁlle%gﬁpeycg ﬁstm@'\:i&d

vVing an amno acid sequence enc
;ﬂeam’nedl e SROIDNED: 1 o mmmmliedan oae oDNFKG(DDtapcbsiteNiumbers

S Lor 1T S 3 Sstsgos T 12. W00 Sonr wbsisih 2002
9@1}3‘3@5%@9 46)Q0dABbtidbRMfRR&S en%édmg QQ%0lo gf@ﬂ?f&&iv\é &labment of a

a nucl eoti de sequence encodi ng an antigenic
éﬁéﬁﬁla@ﬁ Pelyveptide having avamisbypwiseiomch ahcpwug irathe sequence

c ontaj ne(f g|C n %E%%%@ Wg beB%L\h%rgﬁpgqf Hlefgle ?/%@8 Reposit

ATGDeBePDA 44 S Nor PERS480BAdG R A Ddn RIA- 1@89602 SRSVt 14,
%ggéune 12, 2002 and 5 Novenber 14, 20

deeciaely: (¢) 3 nucleniidesequeses @rwd@fg@@ aabaplic freamantyof a

?\«g()}ﬁﬁ‘x r&%ted%@%p?g?&%ﬁ%nsﬁ&gg Qgﬁssﬁgl&ngglho&lf I thé ggquence
liptimgaridodesérshed|is SEQ) HediCet ot o cD?NIAymmilﬁﬁ% ind?leiﬁ NETC ERposit
t consli (0] a
Mt RS2 B B e Tt o Binol 320 Sasio Novemmg 14,
1 Bk C c A6 Y& eptide
S e D b

99mBYsing Fhegonplate dmind asid seqoendeamncadesiyl huramycDNA flixenid

PSS ScOBISORS LA s bl b e S

RUAN4 52 a®ITA-NB0% @up@&e@bﬁ TS, 000D ARERS Sk 14he002,
i nvention. | n another enbodlnent the i nvention

EfResYalYs (2 2 Ruelpetide anencasnesinga matire M(&:Mf% r¢laied or
PUSRERAL 4R SR 2 Rl By BELNEL 2L LS DA piomi
ad>rttaanﬂhml SE YD Nderr al dDINA csﬁﬂa:lrﬁg enee @tDAmCCI lDé’iﬁ)Slt Naingbers
E?A%'zﬂ#ﬁ' Pl Fié,ﬁ%gpé Ferelpb b and Sdventber 14 50,
respectively; (g) a nucleotide sequence encoding a biologically active fragment of a
MGATS3 related polypeptide having an amino acid sequence encoded by a human

cDNA plasmid contained in SEQ ID NO:1 or a cDNA contained in one of ATCC
Deposit Numbers PTA-4454 or PTA-4803, deposited on June 12, 2002 and
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hybri di ze to the conpl enent of these nucleic acid
nol ecul es under stringent hybridization conditions or

w@bkdoenesssi vel y, under | ower stringency conditiRPCEUSHEN€001431

al so enconpassed by the invention, as are

n ese ides. 20 The .. .
R A RO E T S GG BRI BB % Seeling A amizonic
V\fﬁaglherﬂ QP MGAT3 Qélatedbb%fpa?ﬁde\/lﬁivi/ngcﬁﬁaﬁhﬁb a@ﬂ‘d sequ!ibn@%ﬂ@bded by
aci d sequence which is at ast about 80%_ 85% 90%

oA bymap ol Ndanasnydgpnigsmg in S5 H7D: beng cObd capgained in one of
oS TEG DAt Nyt PYAER B P TADARS, St o2, 8602 an

the follow n

eXavgrhtes 14} I(EJmehprqmpélnyde) 5 aoglesiie segesntct toraplimsnt®Qo any of
I£ NO 2, ({ e pol ypeptide 25 sectuence encoded by a cDNA
pPEPPeleefiderseaienceyiai(ah i, tepddi k4D cledrms (haAbp s

| .
S?oz nglgé I%SSJnE AR Sis %Iso%‘ﬁéctgﬁ é& B@ i oé%(gﬁ%;Sé(g{%ég%s which

rein. Polynucleot]
nuoheise, @cilidrmaty ey gbesstaf e @il goickotidapagsack witich heat least about

i dne.dueh 80 Sara Ry AR 2o g oh Bl Bebo. 15 99.2%

add. o794 19,2bY. 5% 9935 10907, otk Yol #RtdGe b ofdr example, any
hybri di zes under 30 stringent conditions, or

afithe nmlwlélwequ@n@l@rm I(@wér) @h.r(ih o6y, (ebndilni dmye. to a

YL S0l P Bl B e o v

ciavgiteaet anofhet bms@dlﬁmt ems:ma@ntﬂmr&b@[ﬁ hs8Ss MIRURE acid molecule
stringent . -36 WD 2004/ 065551 PCT/ US2004/ 001431

hYRiED P Btiseo A dlisErativiebh sorsist of ?@Ph’atl@@%tll@ﬁ whigly 8ybridiggsrunder
S&ﬁﬁ%ﬂ?&ﬁi&nﬁ% i@ ARivaY Cafled R J6A) B@P&gdﬁ%nws a
t hese

invenhtion, as are po ype €s enco
nallypefoiiden (2XI{e), (1)e&bnk), |(f)y(eg)mrqh) IaBo‘&l Polyiizclectided which

BBt RS e i 05 R Serdeio ACE romFeRs sy S ey
Hliz8004 c&ﬁ%ions dr g@eﬁa@@eﬁ? u%ae@lo%r/ﬁtngéeﬁbg %ér(&1t181§s/ %re also
97% 98% 99% 99.1% 99.2% 99. 3%

Focenpasnel fyghedgvedtipnors BOpPYpintidns ¢rsatied by th‘e@er pOlypeptldes |
ex anpl ’ﬁieﬁgg?seeat %ltVl?% o%pet&a%lglﬁisge g?e.]Og @giggflequhléces W(?llCh COIIlpI'lSC or
rumef@qwg @oﬁﬁﬁldﬁ rwlemnﬂo 35@ sh@ldﬂ& wlnchas ROl YR aPét®0%, 85%,
ence encoded one of ATCC

NG G195 05k 3954961k, Pk, A66507% o6, 1960, Bl BB %299.3%,

0 e 2
L e T
(ezamplest the pelybemgieBaqiende sieniibietas SEQ@IID)NO:2, the polypeptide

RS o oo A BT
%ﬁ%ﬁ?@&é HEsndHder u f'tﬁ‘?@c\?l\lggéi)\ﬁﬁéé &o%ﬁ‘lte& BBrefil gh‘élfnh(?l'ééudes

or "alternatively, stringency conditi ons
aneodelddyy these onplassesl mplechles pne%mﬁcompmtd by theasv«artmn In

e N

lc8Aptise, (o lt@NAMRIE coRi3Pof a polynucleotide which hybridizes under

stringent conditions, or alternatively, under lower stringency conditions, to a
polynucleotide in (a), (b), (c), (d), (e), (f), (g), or (h), above. Polynucleotides which

hybridize to the complement of these nucleic acid molecules under stringent
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"identical" to a reference nucl eoti de sequence of the
present invention, it is intended that the nucleotide

waegueesel of the nucleic acid is identical to PEEUS2004/001431

ref erence sequence except that the nucl eotide

P03 T R FtBo o e BPA PR PR RG. are io
SqoRPERe@ by Odiine:ntibe, Ry PEPhdfiies titoded BEthe¥Opsl§peties.

obtain_a nuclejic acid having a nucl eotide sequence at
| east YBopresegbityeriion is alse diregted tmp@yprpsideowhigh comprise, or
. 5% of. . ides .in
SEEHRNS0Y Ry 1 Alnb DETILIRL IFR A UL s s 5%
DG, 198 %, 19268, 86Yd, §4%, 05 %96 BUNDBI 98%, I99% | 301 % JeR 29%P 99 8%,

W Poei 5, Bl B0 siner DROUH L iyersoembbe T

HoRiepfidl scibictisnol e S60 IBNOPRLoRtBiacHGREIcE sBtiRa by the
9%ecotdeseqaide 19 STQ IMIBO: B5OHol fesidO Fquen@8Uro@A%y a cDNA in
99. 1¢ % 99.3% 9 % 9.5% 99.6% 99. 7%

58°SUNTET Dbt NP berE PLAY M o AR TB0L idsBoNsh 7B fuae & 2002

th@ NYveRPBY 14, 206N GRCERTy, BRI HERTEARK 1 ts of any of th
conventional l'y usirn%@ﬁ&n‘?j]v\}n’i Coant g’?k%rogg’%rtpse_n SA? any of these

mobfpeptidas (eagt, ilenge fiogmdets destirived herei ePdlpsuclentidesivhich

. en a, gue equence S ence qf the
TRbEG 2% MRSt 4 BNERE act Pm BIER oo dneiec
pelypepedestupdasstun @n Ol SRMWR 6 £diAbhOs HBinati¢aR, Bfler Biver
WO, 2004/ 065551 PCT/ US2004/ 001431 determ ned using the

CIUSFAENYRAGHIOHE e B0 ReamRarIfs AySbmpresenbinveation|as are the
MoBbaAChOSIRBI G BorvalicdudR 7S, 4680, (1994)),

I'S base e al'gorirthm of H ggins, D.G, et
al ., Gnpotdeic Apdlhacapiaonsleotidé SeeuBh@st leasiC &% example, 95%

(.CABI. O5) 8(2):189-191, (1992). In a sequence . . .

aﬁ%aH% nfe %W&fﬁ&@ﬁ%@ﬁﬁ%&?ﬂp% of e RIReES VPRI, s fptended

VA HRCRUERREIRS se({ﬂ@nc%uﬁ‘ tREAUGHE GciaD; RRHGP TP AL &N ce sequence
o Ts. he CLUSTALW

converting Us 1 However, t
areppt thai theaclsntidé seghénceqoawiacinge ub o five Foist mhtations per each

aring, RNA sequences t.0 sequences,. The resul t
3POR e DA R TRE ol il SeleF 5 g BBt 1
ot kidkds, tdstRhiarmdleRPEMBABAS a HESEotide RqidndSItTedNt 95%
| i gnment of DNA sequences to cal cul ate percent

idraHealitg ayefsropss pygleidgiseqpprentup ta § %efthe nagleotides iBthe

< = o) ' | .S= CGap. P | ty=
(AL M ol SR AR o B FERRLE r
Sambengf dvetcbtidesRer toei% of Mk noctalhvnBieteidbs @rthe fdi@eh&@@hbence may
gf .the E%&CMUM eoti de sequence, whichever is

Rgrsered L CHATICESUET &dUaRGCgnment s, the fol | owi ng
CLUST : '
CLUSTIAIY b s, SHeUY G180 HPEPRN. Bl

Selyaeptideds atfleasa hbaut RATY 85%;, OG0 1%, T2, T 2040 4%, 96%, 97%,

PEET ot G P o B oo L TR e Doy B, or 99.9%
(B o 2 AbeleddRNC RS oM e P deRGTPentibi@aR BE G¥feRBined

conventionally using known computer programs. A preferred method for determining

the best overall match between a query sequence (a sequence of the present invention)

and a subject sequence, also referred to as a global sequence alignment, can be
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and nultiple alignnment paraneters provided for
CLUSTALW above represent the default paraneters as

w@eanioehssl wi th the Ali gnX software program (Ver€DUSNI4/001431

suite of programs, version 6.0). 20 The present

i nvention enc application a_mn
B B T B R A W o st o B b B 1 g
i Med]&n @@;imés@a&h,ez@m@gtm@gg@g@ﬁ, Wwhich hOBdsed of BRMIgorithm
the _query sequence because of 5' or 3' deletions, no
pddgsias op-G.nttal- napmgeler Applieations in tha Bjoscipacesd€ABIOS),

h{. Y4 to i tity j.s required, no nual
R 2t o R S an ey alinh & thd Gty R TR Rhequences are
rmyh DA pg]uetckst An B8 gé‘qwﬁcd &8 1l cehpardderyc@nerting U’s to T7s.

a

identity 25 from a gl obal polynucleotide alignment.
PP vt the MU RATLY dgeribmowiorpaicaly apmierts 4 gkl s when

. . : .
Rk RO Sl AP A s T REL B S gftb A e quence
pdigpmot Bah peteemmdantity. Pscfase@pahmlerr( used in a CLAJSTADY
any pol | eoti de over hangs, not just over] app
iineey S S AG e Poa oG borpakideniat BhEAgwe 4l goments

: epde: N ' L L ‘
e AT Sk E DL PGS DRREmES A5 W Open
GleggmALYY Gapgxtansiom Benatty+0.3 c8ouing Method~Pereant, Window Size=5 or
t.runcati of, .t he subj ect sequence when cal culati ng.
ot BERb e iyt S B i R SUGREES FPufic b v
tdli@gnmenB th%'fol‘ﬁﬂdi%% AIUSTANY pRarhB@rstH piefSRAY €36 Opehit@
-38 WD 2004/ 065551 PCT/ US2004/ 001431 percent identit
i Renalgy= 16k (g Hayjensiondiaramsterg0t0%e Gan hieparaiaen Bensdty Repge+s End

Nt A8, 2 ol Subd eRL.; P

S SR BT Rpe A, Bty R Hpns DB SO Rbsidug Soecific
dhapst@iff By ddophidis ®zsidfic Gap=Qffeind Tembiana &VeiYhaidaOr The pairwise
nucl eqtide is matched/aligned is determ ned by
rA8S BT ISP Sralighmer g AF Sejieadeier GBI, abpip gepresent the
RREGEYRABetbS a3 phdededSki Eé%l 54D rc%‘/?ﬁrﬁ @0Lctor NTI suite
identity, calculated by the above CLUSTAL program
udipngeraime, wpeen 60gd paraneters, to arrive at a fina

perce identity score. This orrected score may be .
Used 1 HI RRET b BRLETSPmPHSeTPE CBRtcd Ay Bhe PERUAGRTgCtion to
hBS &rceR Ul RRrds s, B the Mbtahice RABASHO fswg@c sE4tRinB& Is shorter than
sequence, as displayed by the CLUSTAL allgnnent,

vhe arersisequenee basreteed /SaPT Yndadietidns hnat thecayse piingsral dlesions. If

55 5514 BE95 ghf HOEPHCA0ED B B gt

Howase, Subied tosetioe s besippliedtvadbtdrmige the @ldbabgercent identity
uery _sequence to determ ne_percent identity. The

e pigdphal Belypyclegtide ﬁ@g@ml&nagf&nttiqir@titss%‘flé%tfon§ dgsrdripen
ool DEBERAESide dEnats Lo dr O HEA OBy AMloct i fecnt

i@emmpbetnvedn Hegedymelevedembletbled 894 ofhote@es aglisiigeany
nunber of bases at the 5 and 3' ends not

R PHdR Qrcrhangsatot st oY gmgﬁeglﬂ@g%ﬁyégf‘éqtae%&wal

$RatdifiXe hS1yaHAbERes Ol 0 B OgioRS S EMbal P8Rt lidensiePr ©

determinations are required since the CLUSTALW program does not account for 5’

and 3’ truncations of the subject sequence when calculating percent identity. For

sﬁbject sequences truncated at the 5° or 3’ ends, relative to the query sequence, the
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cal cul ated by the CLUSTALW program |f the remnaining
90 bases were perfectly mnatched the final percent

w0 d@anedsyl woul d be 90% I n anot her exanpl e, a POI/DSXe4/001431

subj ect sequence i's conpared with a 100 base query
| eti gns 2 ar

tit éﬁ? nt rpal
gl SRou b Btk Gidutiefo Bl uesy sequence
othatt € 5584 BCf tﬁ@%kb?‘&:? feq udteC W htherd %t IHEtEEJWQ{gt‘ﬂEH an %q)ercent

with the query s case the percent identi
cefi teestosal @ésqsy)f GreUBTERY SeGusnaeoW hethen amuyleefodarlemaedled@hgeed is

OB BRSNS s BASSH PSS

aheén surgab@t Ifsont tHelRedeatidbMity, d&%uqat&esy FRMHWYe CLUSTALW
corrections are required for the purposes of 25 the

prresiap uSﬂnﬁ/@ﬁﬁp@mﬁe@aranmsmeemmt dianal pgregnt igemtity score. This
nt ¢

TSRS0I A LEAThl A SR TP i S LR O s

| owadd thers; ahd 31 Basenibeihe eabjédiatquehbg aamspraya@ b¢lthe CLUSTALW

sequence of the subject polypeptide is 1dentical to

t*ﬁ ngRb, V’?%‘e’q%% ﬁ@%ma@k%‘gﬂtgnﬁﬁ Stiththe query jseqitence, are calculated for

gg@: g'lﬁ&?B&ésQﬁ n%%!ﬁfﬁ&éaggﬁﬁé fB@ﬁérU&ﬁ 1&5?1&%95(;0% e amno acid

erations per am no acids of the query
am no riedampkue 0 basel subjttrequente idaligned tobd @0 hase query

ol ype havi n m_no_aci d sequence at | eas %

RSuBEEly ScterdRae iRl iMoo 12E el B ertnat e ST ook e
tslilB e@ﬂ'@e&@e@@'aﬁd "tlﬁﬁéf@i&e thel GLIU@FAEWDhE@{me& %oe\@qlot show a
2004/ 065551 PCT/ US2004/ 001431 sequence nay be

inafehadédigngeneekiic fiost 19 Mosssiat fit el Whe A0 ainpaitedrbases mapresent

al?)"?d Of tTlh %%(ﬁ.lengeﬁ_{ E}[@e‘a 81“ g’ag?%%cttﬁe §,r ef aelnﬁ B%tirﬁ%’te%erqgtoga? Yumber

tdfe)aﬁeeﬁ@ tRengerpEquenal k¢l 1R GUabEaced fRnY e PefocheiddRan score
t hose term nal ositlons, interspersed either

icatlAtsR the A LYG prgaeaan. iThthe pempiaie Wrses weiigawelectly
Fhatehdd1hORBal gderggﬁf fde Qf}tv{/(gﬂ&’ He 98§40 ﬂpér{o\ﬁ’letr %k%ﬂg]{éea 90 base

re erence sequence. a practical ter
pabjectcietjaencp il goetrédlwith a 180 bhm;aier;aknqubnc&O%ns tﬁl‘ié)/ﬂle deleuons

39 rgFrelglelssiohs gt Persgus g basss Siiad asoh, obgie Aypiect sequence
%&?/ are@ot BRcH¥a faf SRMd M theQu %Eelfyofn hSEB08R pebddfit idRARHO

aci d sequence set orth in NO 2 or to the am no
gelcyla b@S@Mednmonwaﬂwrmd &ngedgaiin, ey basas 6’ and

n epo ted clone an_be det ned .canvent i onal
o B B ek PR gt E Sy g PSS RE b e SOl FRHEY Spgence are
dedrRbNy Bbieiddr.0es bihey hmldl con@iehs Bt eg@Eredefofltie é))flrposes of
sequence (a sequence of the present |nvent|on) an

§%Pfé€€tnt“§’@a@‘efhce also referred to as a gl obal

?:Eﬂjg_?_ @t%lh/‘g{}{{grgth’s}f%g r%g %ﬁj&ﬁh&% ggcﬁlggcjeu%ll&g tf&%?(ample 95%
Nidehtiéad" el glserReméray atid sehﬁerﬂ:é&}héﬁ@é’enﬂﬁﬁ@nﬂdnl Skﬂéirbtended that

ich is pased on the algorithmaof Higgins
Eﬁe aming 3eidh seapenss g r@epbﬁﬁfqulypepﬁée Bl 8@5}%@@%@ query sequence

@Q&%lt 050 the%(lg}ectlﬁﬁyﬂe%ade géq%g&)e mé}nm@lude up to five amino acid

alterations per each 100 amino acids of the query amino acid sequence. In other

words, to obtain a polypeptide having an amino acid sequence at least 95% identical

to a query amino acid sequence, up to 5% of the amino acid residues in the subject
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sequence al ignnment the query and subject sequences are
both am no acid sequences. The result of said gl oba

WG emueessel al i gnment is in percent identity. Pre¢BUSHE04/001431

paraneters used in a CLUSTALW al i gnnent of DNA

T B .
Nigheionobf the Befeldhad@ak i may@RuPANA AMmd- oFBRHERERminal

Penalty 10, Gap Extension Penalty=0.1, Scoring ‘
NaosHioaEpithe srferenyy aaibw aGidssasense or heyWiesng betwsen these terminal

gL o Rt —

daoaest @bt @ndgpnef goliRdyitiaa hePefntg searatd.y=10; Gap

Ext ensi on Paraneter=0. 05, 25 Gap Separati on Penalt

Range =8 2 PRglicahpatiep arhsihes an rulgeylypeptide éretitleasiabout 80%,
f i 540 %, < Resd ) fd ; ;
S O B A Ty PSRy R o P 3 2,

\881 390t 904009 . THee O.a v, 9P 56, 80 & Jnalr 9D Pi% idehiig & Tbr instance, the

par.anet.ers rovi gerg for_ CLUSTALW above represent the
FEFAR TS SEUSHES 3t Lo glnp‘:{ﬁgﬂa%):\%iogltp theraening pgjd gequence encoded

R DA @08l gtght(lyé‘s‘f bRE adibkiteitlibke, @hn BE QGEARBed conveﬁtéonally

version 6.0). The present 1 nvention enconpasses t
appizikpawinenmphites pragnams. A preferstdioethod fortdeterpericgtite best overall

AR e e AT SR e
Gbqi¥nc® alsoréRIBH fdhs &Cig_ﬂoﬁﬁli s@ghienc@ ali o EGAUSE Béfde'tdi‘ﬁaiﬁ’%eﬁéﬂsing

“40 \\D 2004/ 065551 PCT/ US2004/ 001431 del etions. |
dhg GLUREALI¥ spmipaier wiragsarp éFleeanpsondbht iet gl..iNudleigicidsResearch,

I r i . 4 eded, ver, -a- renu
O TRSUCSO1S 5640 ioh B ARG RIS pe AP . e
amyendr Aghdichiidns ih tieBasdbmba(CABIOPE BIL)HB9a1919(IPeD}. In a
Percent jdentity cal cul ations based upon gl obal

SeTUPBEDihereaf [Hgiveht dsubicst wearensee e odyaRingAsid segyences.
I i i . . 0ol i d
eklesit Jf@%df%(ﬁ%ﬁ] giﬁfeﬂﬁs?clﬁeszg%?lhl%ﬂt %%ﬁgrgéhﬁ@&u@ﬁ proeRty de

nol ecul es as i nc any pol ypeptide
easuieiargssedint GIUISSTALEY hlapmiang of BY A ssuenaes topglodetd percent

to, .only |ocal ..natchi | ' Manual
G BEvY anE5iRs Agh b e MatEF LS R ) BBl nbrpfsTop
TigednaRLb @b ’\fm@@:l& Gaf ORI 10 9GATELRESIoN ?Eﬁléalty=0.l,

account for and G-termnal truncations of
sepjiegMetwdaBereentwMandeva Sizgra ot thy leratle efitheisdbieet nugleotide

k | 8¢ . s. truncat.ed at the and

OB it 1§ SORRCRG b RE ) BmBhian R My @RE cLUSTALW
peraaends ndenéfeiryd: GapCOpéread Pehaly= 0@ |Gy Bittbigord P&ameter=0.05;
nunmber of residues of the quer sequence that are N

St Sepwation Repalgkange-S ayidean Sepquidine &enahi-CHE L ddsrsiy for

DRIEREH Bub BORP MR SRELETRRROFRUBHRAL ReGEhEeEp-or,
gecdq Uemmsigion \Wieightﬂalg=fﬂ). ﬂ‘h:sl '[S)ﬂil:l&];eis&tz ﬁnmgg?fﬂ él{é;%nrmm Padameters

t S 0] e seguence
Q?qvwf SLEJﬁFrﬁps‘&%gm Kgeeserd th%gﬁa%lhmrﬁ%tegﬂawem%éfith
RRY ABOEX LSRM:E ?%ogr&rﬁl(w‘%ti@fe gfﬂ‘l BYitel SrER R, $erdiS HloYY

program usi ng the speci
The present invention encompasses the application of a manual correction to

the percent identity results, in the instance where the subject sequence is shorter than

the query sequence because of N- or C-terminal deletions, not because of internal
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paraneters, to arrive at a final percent identity
score: This final percent identity score is what nmay

wheoowsesdsf or t he purposes of the present i nvenPCDIS2004/001431

Only residues to the N and C-termini of the subject

SEMES ol G G B TP AR b fin l Bokection
mmu@dddyﬂa%v&t a Agnid@oREdtANhay BEEAPPIEY to 8&6iEne TR lobal
IS, onl% query residue positions outside the farthest

NReregRd identikyr frRh alglohaés@lagqmdefahgme@uﬁ?ré@ﬂ idendige padenlations
@i’secfffgd}peggbal ?ﬁﬂrg @%na‘_fl @gn:eg‘ﬁ é?gﬁ#ﬁprg 8¢ }ncg ?%%, enge e

qmnmnmdeﬁuwem thélpsllypéptide mﬂea@ései;slaamh@@ gusr SndudinBeny
25 term nus of the sub ect sequence and therefore,

tR?%YI@EB@erM WS GBI OUSEPDIGTeERBY 25 opposed to, only local
L hin %/ gjpk]%w@ rl%lal%al tcgﬁegéfo'hg‘ 1°or]g3013'a‘i3 Bélgg[ﬁﬁd&}tltt§ ?g@/ﬂm{la’ucns

I\I—ter unpail r e residues r epr esen
tdre rpijue sinee (Iﬂlﬂﬁié$TALW poigehime Soatnok h@cohlnt faniN-G@nd C-terminal
term ni (ﬁrﬁlm g};tched/tot al. nunber of residues.in_the

dtrscgt s JeShSeHy9RGes VSR IcHAtag PeFCPRHIEHEY pétrsEhiect
' s@@ﬁgdcéé/tr&ﬁﬁfeﬁ at ﬁ{e‘wl Adad. té}}fu&hfelacc:fvgﬁ ecw P8 cg! fhe

O remai ning 90 residues were pe y ‘mat’c
tm:ecernt :rdanutprex c@mctaddemakwatmguh@j mipeberaf¥6sidues af dtehprery

exanp 9 idue su j t s uence i s conpared

SRR 1B LR S i of Bl R R e ionc®  FRER o
dehtehddpninad &ithitRiRaondel /g%ﬁbjé@ﬁre&@ué hgh§efieht H0the ‘ﬂé'tal bases
WO 2004/ 065551 PCT/ US2004/001431 residues at the

o tles queryrpaquerse. Priethen jresiducsie quasahed/alighddoh datieemmd by results
'B%Rﬁé“éﬂb%g&{w Qeqd@n @al?%?n 3&" %‘Ms&e{&nﬁ\{' s ﬁl%%%y{)t@a?cted from the

ercent Ity ca cu

rpema:at 1dgniiter cobailaed bﬁtm&bag@CEUSqIA]}Wr;ﬁsgxdﬂﬁasﬁthﬂhE lspetsfied
out si de the N- and  C-term nal . ends  of the subject

JBHRTIEE, OS5 & g1 ippb Tt adratiey 19sToalprsali 2 ﬁﬁa@ﬁm identity score
whismhe ﬁﬁfbéu%@tfom% Hﬁﬁfs@s‘ 6tgﬂ§gr ¥\4ntt tﬂmleﬁﬁoﬁ‘ l{ﬁ{ly residues to the N-

sequence are nanual correcte manua

cod Cetsrngn of meesubjequequewhmh arepuat pﬂl‘scésdtahgndftbwnh the query
Rresent invention.. lp addition to t bove net hod

R o YRk Riob B Fuianses Sobfuells aoste BE pefgaCentiy
%G@t‘éenﬁﬁ $s, balyafuelyRsilic PodbiitsidI@BithdnesVRL Med EQErminal

t he al |%ned sequences, it may be desirable in sone

aesi thecubiesiosegsenca. nodi f | ed version of the 10

CLUST i C to account. k

St aoto Rt 4 O lhid RKER. [ SERRHIE s ABH wich a 100
sesiducaguef odeqaxmpd detetrhive §Wc§1&1@8ﬁfy dE& ddldion @surk @f the N-
each q{?ﬁlence The result of nodi fi ed CLUSTALW

SEIgUREY WJ%‘F &ﬂuméceaanﬁﬁh@efoa@ éIEF‘r @LHSQFM afjgnipet does not
RESE Sharkiflf % f {ﬁéﬁl (Wgyiﬁ &0k Iy eI\IQLEI‘l‘IBH{IQ/ H?l@tlb%%pmred
sequences. ort for Su fle versi
@Sﬁ!ﬁl’EAltéMd:%nipm% ofltd safjidnice (nuihﬂ:)etr bére@ldUSsTﬂliW NI— god - srmini

I f oskill
%Hgmgg‘#e&atﬁ bllug} dl rﬁggﬁésglgltt?et c%jer;/ soeq%gr?ceg SO ?O‘I% 18 s1|1br{racted
from the percent 1dent1ty score calculated by the CLUSTALW program. If the
remaining 90 residues were perfectly matched the final percent identity would be

90%. In another example, a 90 residue subject sequence is compared with a 100

residue query sequence. This time the deletions are internal deletions so there are no
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The variants may contain alterations in the coding

regi ons, non-coding regions, or both. Especially
wee@heessed are pol ynucl eoti de variants cont ai nPEIUS2004/001431

al terations which produce silent substitutions,

| et
L4 P QLo S R B S b paahesiationed
Mich getduey. Hithiseddks thefpebidaeidentty calchRRd ULBSUSTAYL VP BSnot
_due to the dwgener acy of the genetic code are

arglly eerrectagh Qnge againyenly easidaie pasitipncoutsida the N- zend (giterminal

A

\m)t rrﬂlttﬂlsd/(aﬁglnddawﬂi e ued, seﬁmﬂfnca aiahhi@fally @brie@as QitsNo other
to oEtl mze codon expr ession for a particular
HB%ftu eprieCHaREe EiERS fordhe paprsRNAf thy RIpwSE Iy r ed

by a Bachekioako ﬁﬁ%%o%@tkﬁ@ﬁ Ea],;%ﬁ{l%fwo oAbt liﬁﬁpleouge or
occurring variants are ca I C varl an
el ypeptide eecroks tos@riee ai a pdrtent idendtyf vilusfon theeal aad sequences,
occu i.ven | ocus on a chronoso an

0 e Afeifeelh 8 S0mr it Eafo Usa mogGaA voplomplabe
@L"@STNEW ?%Bﬁthﬁ?—%ﬁﬁh taked MRS Bccdiint Rhdvbn URIdn@aL ﬁat%?é@ of the

vary at either the polynucl eotide and/ or polypeptid
Isequsincesria baradigaal, ISlmhI asdeldexampﬂm éthSWsIS&{PRQ]T/ émlgrmnons for each

I I
AR L RSO SHAT PR AR e o mor
aymrb@sxame ofﬂ?e P20 ehB6 0P &wdpdl &Hﬁﬁ&ﬁﬁé@@%@ﬁ%epti&' ng
(o 0]

known net hods of protein engineeri %and re i nant

BREVenEsh ABPRAGL/LOr Yeagh) aappdifigd yerstongad(dr B BALMGisi pipyiged within
R CLUSTAN® SRABLAE IR SN o ROl RSyl iy e
axfbdﬁnfbanatim deleted fromthe N-term nus or

C-terninus .of the protein wthout substantial |oss_of

5 bi o{%’@ VEHANTE FRY1PBRIN atFEALARE Hyhe copingdpsiens gpn-coging

B & PBar RRRE:

Kébrrl)sr g‘ﬁ%fﬁ%ﬁﬁaﬁg Eﬁegpar [ né %8%?1%180%0t [ vl?a?g Cé@%ir@@
alteratiofewhich rpgoctglce 8ilent sbsgitiang, radditiensyionalkletioms buada ot alter

T

disdedtasbditesorsdBd he d@%; oftﬂﬁar F8netis cfe drél} pﬁ:ferred
%ot ein (Dobeli et al. 1988 Bi ot echnol og

qrgQvez | Eyiantsgn MRG0, 1-ars1 le2 ewmem@ afe wmgtqt@d dsleted, or
taﬁ@é 1Ylaa§1§l %B{n§ nt% 151? QE rafsto e?re? : Ipdlg c?e%ltlde Q&Ilén\f% ééﬁ be produced
srm a a 1 C

ura currin

Fara exropbfreadony, eg. aﬂ@d) tlﬁﬁmdfbh%xﬁsksm&l ﬁir a Iﬁhﬁmlar host
%3% %538 22105-22111) conduct ed extensive nutati onal
gsf Fﬂh‘i?ﬁé?’mg tgikthqse prafenred byméwwééwﬁtéﬁ%ﬁ% E. coli).

mut ag av g?:g%%gfa tsga\f@ Ealleadra09; af \Hﬂﬁfaﬁfsd%h réfef tPone of

mut ants t e am no aci anges
vewvera raﬂtemm@rfoﬂrﬁs bhegcentqcc:@ylmg givemﬂodulsl en mzrhﬁnmbseme of an

Bl P PER G QL e E1e TR OLIPGRE FOBAIR R, These

all &l Owdriaffs ctaﬂ Qai; %ﬁhﬁr@h&ﬁﬂb&c@&ﬂd@%ﬁ@/‘b?ﬂo ?béﬂ?ldla'lé\teh &§nd are

effect on either [binding of biological activity]
inpdudedamthe r@sent invention. Alternatively, non-naturally occurring vanants may

be produced by mutagenesis techniques or by direct synthesis.
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uni que am no acid sequences, out of nore than 3,500
nucl eoti de sequences exam ned, produced a protein

wao bat/oeisgni ficantly differed in activity fromPCT/US2004/001431
wi | d-type. 20 Furthernore, even if deleting one or
nor e .no.acids fr he N-ter.m nus or - of
2 pol yRpE ke Betfods o} TPt Rt P e qoBLE i D
QEcH¥RIdYy | SR8 B be bamRedid OB m g%d@%’r a0 9h£§$ter1st1cs of the
activities may still be retain For exanple, the
alﬂlmepyd@fofahe plishaat uofnnw iFanmstaoca, wde oemmjammotamds can be

el B e MR AL PR Frhe BrehEif byt Ypbiyentigidoss of
rtﬁ@lbgi!éﬁlsfuﬁf:udd" The bethisdf RoB e 8l [ BRI edhdh 01st N6g4-2988 (1993),

N-ternminus or C-term nus. Wether a particul ar
pePSrfseptarigat KGEcm@tﬁlgs Kevipg heparierhindiag aetégiycayes afér deleting 3, 8,

er%%ra%rrﬂ %%rﬁ%&ér it noea @F‘é{agge I Gi l%g( H%tiggfe%% Sg%?m%a %f(hlblted up

hete tlitn@sﬂlﬁigbérhﬁﬁWlt)Sﬁtdf delsting B-10t fi€indfatid rAdithedsTasnh el darboxy
such N-term nus or C-term nus del eti ons

of
SERY Y1 e BpicinDobg el e SRS L bistcheplomed: 199 416 hct

| t f
Llez Iu o gl\([g%lo@egi ?@gilete:vgigﬂ&% ﬂé?]%&n%ﬂﬁ?il kﬂg% Qﬁgan?sg S)f'ﬂé%r_:%ta% Bﬂﬁsoglcal
exanpy gmilar ol thgi afahe aatidally bycwrfingproteinpbdrypeppled Saylerand

%%%r o dggé&fl_hégo 0 ?5@3@@8 fg@g&? g%g@g ;_:Bo/néjucte | er)](%engltve mutational

Rediy4S29 A4mar égt%ﬂﬁne trengl T‘ﬁey RuE parfd%ﬁﬁlnﬁfagéﬂésgqggéﬂb?‘ate over

efféctively inhibit the bidlogical activity of such
PelOppagtvidies i-ha muwtﬁhatmve@@tcﬂ 24t ammo evxémhast @ey variant over

nal tO a recep
hOS 7R R ARGl MRS st BEENREE enapmims g possive
blym@d) aau @)agmeg Tﬁéﬁnvdsﬁgétb@tfﬁlﬁﬂd @anghd)odfof the molecule could be
pol ypepti de, the peptide may effectively be

PEREE e Btﬂﬁueéﬁe@fgi nceahpy [ binding er hinlogiral agiviil e Inofacg gnly 23

{
S5 bR S o Nl PR DL s
acoduced g prcﬁamhhatargneﬂdasﬂy ﬂxffem:ﬂemdaeheiry fiom wﬂdh—$3q1’et i ons,

i nver repeat s substitutions sel ecte
accor 3*%%6%@5«%? Lfd fiﬁ’lnéé’nﬁ REWOTS AminpacKisrary ﬂ%?sl\lﬂ%if\‘]‘énus or
Ict-terinfhus %fffa%lyp@ﬁt1(ﬁ3QEélﬂist1ﬂ[ mddficaB¥ABPIdRs oBHed@NMSre biological
concerning how'to nake phenotypically 10 silent am no

denatiogaitetharbinlpgind acvifeomayetill ba r@aned For exdmple, the ability of a

AElGROS Faft i 1d e tlorad B Ak PO FftbPee it e Brotein win
$ﬂl<bl§’)ﬁeﬁ€talﬂé@ wihel 165 AHEhO napit ROF 1R r8GHebs T ASRERIT Se
change. The first strategy exploits the tol erance of

s ddeery tha NJeronipes Gristasgpinst wf@rhergemi@ula@ Roldmentits
tleﬁtﬁl ] C&Sé t@r&rg&éi gés;{'r%deg e }(otg’lg @t@fns N9 A %%fug act1v1tles can
seq ces &t ent s ecies éonserved
&eaddy be@Etehmnedm&oﬁtir&dnet%t&&&s@ﬂ&ﬂ&fevad aﬁkﬂbﬂh@rw@@kﬁtﬁvn in
are likely inportant for protein function. In

Fast, the amino acid positions where
subst i een .t ol er-at.ed. . L.
subst ggteégﬁagﬁarybt o Sr@@&ﬂnﬁdg £ EHid¥% BREYESY SEIGEDHAD of the
present invention may, in fact, result in a significant increase in one or more of the

biological activities of the polypeptide(s). For example, biological activity of many

polypeptides are governed by the presence of regulatory domains at either one or both
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positions are not critical for protein function. Thus,
positions tolerating amno acid substitution could be

worR@i4N6sael whil e still maintaining biol ogi cal arCT/Us1094/001431

of the 20 protein. The second strategy uses genetic

enai.neeri to introduce _am.no acid changes at . .

PR Shoh eaolatep dogians efeG iy Bt {6 lemiergtivity of such
NROYRPEI& ihllieG A ah QEtivRFGA Bbdht (1B Chinalhg to ARDzRAE RRARE or
site directed nutagenesis or alani ne-scanni hg

rfgeepiRInRlaspheuykationduretepbtic podcessinglete. aThns, iy ehintinatingribe

esidue in the | ecul e)..can be_.used 5
TeaUBhY adfith & ol g Mooty Sk d By CabaE Y Glspdgred
THislogeslly hithg ilticadbsenca R 86 HEtB&ti6ABvdliEN be tested for
bi ol ogi cal activity. As the authors state, these two

st r at ebivesthp Anentiary Axtheginchdes pelypentisle variants that show substantial

.Si t I ' Ld. titutions, The
SHOBEES A0 A UL HAG R G an
|sukgttytidns sbiecied not@ding €o aéne€at iilds Rn@mh Bothaaitdo as have little
pasitions, in the 30 {Jr otein. For exanple, nost buried

CEHAqUNEY ¢ kgriexamples gridatcg canesrning hop tgmeaks)phapatypically
aglbht Asiab dASub SRS i@ﬁ%!@@'e@ i BbAR ARP] Seiendt78386-1310
few features of surface side chains are generally
d &Py whetein-the aiido200dic 06 BHE heRCHE US2 04 Odiddds fof kmdying the

i.nventi on enconpasses pol ti des having a | ower
&‘215’%3886 8F 1) BRI %ﬂ?gfl‘fswﬁ%“%f ficient sinilarity so
as to RMirer MaffRe eRPloD iR t8ferdnbs of Ao ARE{IbRBtions by natural

performed by the pol ypeptide of the present invention.
SPierticy during the geacessral geolubgn. Bsoergeparmg aanheecid seqhences in

: It uti.on. substit.utions .are.tho t hat .
ST RO g PR WL, eGPl amino
aniolk her liledy Hop@indfon rdtéi dusdtian Akt @nt@ét $8 atiBn@acid positions
chem cal properties). According to Cunni ngham et aF
éf@}%ﬁubéwﬁ%%lh% P¢sR folerated i epiuralsplspdomindicaier éay these

. i i . it i . . .
PERRLRNGE KoLl 051y B4 02 oL ANES s g i
phiestititiqni cald e mbdifietl waile sfilh mrdnthimirRobibl gl acivity of the
Sci.ence 247:1306-1310 (1990). 10 Tol erated
E6M&8r vat i ve anino acid substitutions of the present
| nventyiheRecdnd%Ghi8y SR RE&IEMsiRErib P& RllbBR@dnGinhcid changes
hydrophobi c am no acids Ala, Val, Leu and 1ie;
ebfreadismonttiops of helongdiganeyd ideatifidegnSeritical dorfiotein function.

SSPLARSIE N B BT Bl R s oauetion

oepihgleam@iic BiitatibheateasiyGedi@sd BURS moYetuleNeth bod@dH S;
repl acenent of the aromatic residues Phe, Tyr, 15 and

e pninghant el Wellireiicnse 2441808095 P8V Hiri iaenldeg mtant
AldAecuRcan ek beVBlted 27 gio%séfﬁ% akf\iRddition, the present

I nvention al SO enconpasseé e conservative
subst iAtsubé autBorp s, tede two Jiedigied havbebwaled that proteins are

surprisingly tolerant of amino acid substitutions. The authors further indicate which
amino acid changes are likely to be permissive at certain amino acid positions in the
protein. For example, most buried (withih the tertiary structure of the protein) amino
acid residues require nonpolar side chains, whereas few features of surface side chains

are generally conserved.
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-45 WD 2004/ 065551 PCT/ US2004/ 001431 TABLE 11
Conservative Amno Acid Substitutions For Amno Acid

w@owe/068spl ace wi th any of: Al anine A DAl a, dBCT/US2004/001431

beta-Ala, L-Cys, D-Cys Arginine R D-Arg, Lys, D Lys,

hono- Met, . lle. D-Met, .D-|| on,.. ..
Y. TS oy R vy B s o
DraCnig suffeiat bindilaAey 6o &3 t@'p%ﬁﬁrm @né@f‘mo%@ﬁ th&kame Rrdetivns

Adn, DA@n_ Cysteine C D-Cy Me- Cys, Met, D Met,
TsFformpdripg the@bmﬁmldﬂeo@gp@wt m@ntlmu}&mlanm iy determaingd by

R AP 50, A e B
&nﬂh@amé\ﬁ:rpa pelgvbepttdel‘tgf dnofhetl hinoVirlid ofiRéadhardeuisties- (U,

Leuci ne 1_ D-Leu, Val, DVal, Mt, D Mt
E%al mOBGﬂIBS)AA@CO Bedo ,ngmngth{g ﬁbal@bgve l\?B?h cousfavative

Sshﬁ/séutt&ﬁ-%fé 'alﬁsielél%&%fc’l l}e:?he%ﬁr}ncgglféﬂ‘enly{%ﬁﬁﬁ%ﬁ{f/%ﬂwap é\@)tncemmg

%dy hralnariciiechangeskire Jikdly to bépHdmotyplicaDypdenttrs foubed i Bowie et

DT%@E@?E‘}@%}%@% g g]g%l proline, cis-3,4,

L 1 t tpazel cehdReyAive arradid SuRGhfionOof Bk i‘es&nt invention
oxazol i di ne-4-carboxylic acid Serine S DS g hr,

DavRAve replacomaiirof thgealiphatidvert hydrenbodic, aIlIlnN’Eltl(d@)%la Val Gy and
S, Threoni al l.o-Thr

Beptab B R e ety resi Rl s i Redemtht of B yiic
%\ﬁdue@-PBP%nd IGlioRplacdthént oPtHd asnidyadsidies XsPa¥@Gin, k€Macement of
D- Leu Ile, Met, DDMet 5 Aside fromthe uses
dhfs’easi%adwdw; Asgand &Fis:eplacaneens gbdeiarumatsniesidasgs Phe, Tyr,

8 Qup HESGARLARACOEND LI RERNLASH AR Al Bor, THE Mot and Gy
cont ailn addidon,ekappkent inveation alsd® eRcandiksis phd @t&mh@ﬁtﬂ&

(SWQ Itlctzlgl’uorn(se provu‘fed m@l“able II below.
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WD 2004/ 065551 PCT/ US2004/ 001431 the peptide bonds)
in the protein or peptide sequence. Al so included are
wG@awegneIset i ons that include am no acid resi dupGT/U81964/001431

than naturally occurring L-amno acids, e.g., D am no
acids or non-naturally occ or synthetic am no
acids, e.g., Bor y amno lféﬁ%i‘gHSBothldentlty and
simlarity can beohgadiiw caliulal 8dbiiusigiser ence to

the follow ng publications: Conputational Ml ecul ar

Bi ol ogy, Lesk, A M, ed. ()(ford Un| verS| ty Press,

1 . Sn IUbUI ceReRe
CFor Appanad ooy doa

o d aiacl
Reé'dcew‘ﬂé’&lﬂ%fi'n c Press, New York,
A Rine | NT Or mat 1jcS L,on‘p
Part 1, Giffin, A M

lﬂ-ﬁ%, @%Ft%{_ﬁasbﬁgs guence Dats,
PrassieNew 10 Jerrsey,

eds., Humana
( J%Ang, I_%@qmlﬁﬁclﬁmbmalg Yﬁﬁoﬁwlﬁﬁg, Met, Ile, D-Met,
Vbl ecul ar Bi ol qgy,
[987; and Sequence Anagl yS| S

VoI 0 , Academ c Press,
nIDl,r)l r . Gribskov, M and
Dayefghex, J., gds., M
n addition the pres

DSAQCKJpOIBLAE’J SRSD-ANE WY Bldsn 1991.
nt jnvention aI SO0 _enconpasses

>6tpsltti'pﬁeiﬂi on of Tani no

f UUclUI : | l_y UI an- oo Ao aru r~| cuhcf it ||+| on racnl f| nn

R

Tasipol-Alsg aed GUpDIGIL, l6th, D-Gln
Eg AT arr T

Ys€lfiser vat i on “f fur &?ﬁrﬁ“M&%hNﬁﬁ? BVt TR OB ar e
:I@{uglynmened Dy al4 gnrn ’d%l' [AsH'lJJ? IGHIES. EI ated

f unct 1 on _and agsessi ng relative ber?\gn%‘ fA%ach
e D-geneAflA

SGh&hictAdtdi on t 9 E propg L A@ND-ASK &, D-GIn
hrobabhilities are ofteén described in a matrix and are

Sleeine by some d|GgOI‘I t Mede, PﬁAl:g Pro, IB{EA}ST Ala(AleSTALW GAP,

{E TR AR (R AT (KRR R B Av AL A
ACH o8y 20 SUDSTT TUT € 300, AN GL e oy acid W rhout

LR
se of function. An éxanpl e of su% trmtrixisthe

PAMP50 or BLOSUMB2 maf Didgs, AA@ll}d&rgfﬂo&mAtrgm HoRBRE, GRL D-Met, Ile,
chErf cal | y cons&rvat i 1?“&%%56“ i ons referenced
above, the invention al'so enctonmpasses substitutions

Wiibiaibni@r € typi ¢at |y nob-mdiassi-tietl pag, GANS LY @il M &
bu-t-—t—hai_l:ray bhe chemically conservative under certain

Chicymet ances. | 25 Anal Psihs Tof, Dee i, ¢lic BF, Yl B-THOTrans-
pr GLEASES, for | Exanpl €3.4has kb W23 € 61 4 oty 1prll NO

cids \Mthu n the active site of sone _enzynes rmay have

m@hl y perturbed pKa' $D-Riye-Itthiodzbi@lingaicabiexylic acid, D- or L-1-
i'cBenvi ronme

T ot heAGihYLcld e SHCh pertur bed
Ka's could e

nabl e spne am no acids to substitute for
ot her ami no ac|ds whi | B-SeQMEED-Thi)glo- TR FHTBINI&, Met(0), D-Met(0),
sfifct ure and foncti owL_CEx% es of amino acids that
are known to h No" a

hve 30 Pds with perturbed pKa's
are the du-35

t resi du =quhr b SI88 1o ThiN Bred, b@vml@wet(O) D-Met(0),
ridgegitee of Chy

%}Eél{}glnHl s-159 residue of

Papain, etc. T function relates to

Bt ryps
he consp

etytdsige anomal o
depr ot onati on

g pr of

DB-Z@}, Pk, BIPh@ DB RHSD _His

f suchi -

Valine

v

D-Val, Leu, D-Leu, Ile, D-Ile, Met, D-Met

Aside from the uses described above, such amino acid substitutions may also

increase protein or peptide stability. The invention encompasses amino acid

substitutions that contain, for example, one or more non-peptide bonds (which replace
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WO 2004/ 065551 PCT/ US2004/ 001431 am no aci ds,
relative to their canonical, non-perturbed pKa. The

wW@km4pesssur bati on  may enabl e these am no aci dBCT/0S2004/001431

actively participate in general acid-base catalysis

et he uni gue ionization environpent. within the . .
Ao b M e € Donifh ebercB oo e et adeeutions
aBRa18dOAmmBla¥idNEsidsesRhd? hanth HRABY 8¢c@Gh I Wmid§AGHR e.g., D-
base within the 5 microenvironnment of an enzyne active
$imipo a¢idg avpanynatersllyaycureng hesyndstic anmng hads arge, B ary amino
S| {H | ar capacity as the wild-type amno acid, would
éf ét:_t ively serve as a conservative amno
subst ifdif i RtityBRRI HBTarR9Rag bY AlddM e cé‘l@hlﬁ&d%ﬁ/‘ Bference to the
substitution, "'variants 0f the preSent invention
ifpldowide publicatigng GronputatinnabMolasular Béolbgy, ILeek,yM.( €., Oxford

Lt Ubl ons,; wi th .o r,.nmore of t 10. .
TR RIS EN S 2o TiRiniudies’ [ifrbPien and Genome Projects,
Sabist, iD. W e€ll. antaaemachdsy, Brivdviek, T993; MifofBxidAorkSut@N&nalysis
encoded by the I%enetj c code, or (ii) substitution with
& §%1Fenﬁ%i5@t8@?a AnPHEImA-NL. r sl Guidin, FeGi, ads- alumana Press,New

[ ) NERN ' of the.matur .
oot PG Aty b e B Gy, KSR o Agaggmic
tPoessntI8Fasmd SdypesdeatndldiyPriget] /(@ibskev, Wi didVeweledxh &, eds., M

ol ypepti de_(fao X | e, polyethylene glycol), or
%it‘_?/%f(?‘?‘ﬁé‘?% 5 Hfr ool ypeptide with additi onal
am no [RGH@Sion, SHE PredSht ilg\%ﬁtigﬁ( 0D L Loordhsded QubBindeitsl (ﬁf%gno

regi on peptide, or |eader or secretory sequence, or
geigs bazed upag ithe prababalgty i an indad aaidh subsBtution vesui targt in

ol ypepti d ar.e emed .to.be within the scope. of .
EReEv o of iLHlelﬂnfﬁléﬁiF%bagtl&l&wwE@tﬁr@g@ﬁi%ﬁf%ﬁ@rgéwﬂ.uple
efiesaxi@IRfed RALNGEMI LSeNmbitRdebatHe PeAdIR T%adibiRtitution to
acid substitutions of 20 charged am no acids with

GEIRSF gevaligelipo Puefeprobahilitien ave ofien describgd raodaicie and are used

[ A i t-&f1 StiCS, \SUC s..l ess
BB o Ly PN, ERPSIRNSD, S e e Bl
bionitasitptiberesn Hotilaritediges @e depret Py amekh diRl @886 9cid may
cl earance du%ﬁt o the . ag%r e%at e' s | mrunogeni c
SeRstipte @?f Jupihgraming agtd without losgef functipp, Agrrmplawfpigh a

; : ARSI : 7) Di abetes 36:
%éag&%hsgﬂgg el and&zL%gﬁeM?fé%t%? Crit. 25 Rev.
Ther apeiutei fcordthegra@anicileheBystly venskPvaBi@ s@k@jutions referenced

P T T
ey 8drdkivanvd, %@Nﬁa@'ﬂé’? bé Elﬁ&ﬁj):algg%&llg%‘%k@o&%ﬂd@r tdin circumstances.

polggpcleotide_dis osed as 1, the sequence
dmalysis of earanaligaial ysésdfor prageasete farsixamplen sothowingha ORKain

di r | i de. di scl osed EQ 1.D NO 2. ,
R SRR PR G555 P PR P DifsFiaphed pKa's

dud wrthb eniqeehoctop@ifonaient bEthe BYERE dieNS@l REBHHPKRA’s could
pol ypepti de which conprises the am no acid sequence ,

pRableonps @Bmatacids (e fbisBRtaEy oy aminenicids valdlegconserging
enzymatic structure and function. Examples of amino acids that are known to have
amino acids with perturbed pKa’s are the Glu-35 residue of Lysozyme, the Ile-16
residue of Chymotrypsin, the His-159 residue of Papain, etc. The conservation of

function relates to either anomalous protonation or anomalous deprotonation of such
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- UYL PR TH1RE Ve My

WO 2004/ 065551 PCT/ US2004/ 001431 sequence which
contains at | east one am no acid substitution, but not

woroog/0643an 50 ani no aci d substitutions, even POI/ES2004/001431

preferably, not nore than 40 am no acid substitutions,

still nore preferably, not_ nore than 30 apjno_acid .
| et §frfancaé\ﬁ@ﬁ-n%}@e 2 pPifa pRgErbation

MRAEed DA HEL ARhDAciRE icﬂa&i‘é@@}ﬁaﬁiﬂiﬂ)a@@ﬁx %eqﬂraﬁf Qb fase tdlalYsis due
order of ever-increasing preéference, I's highly
peéhenrpheionimtion peptondenvwithiol thp eptyinteactive siteadusg substituting
am no_acid segyence which conprises the amno.acid ...
SRR e GBS O el s AFERaeBT! 4 eEeBml Brtovispin the
| BRSden9H8nmBMof AR enBACadtNaRitd By caVityBas May Be the.casb, iBthe same
2 or 1 amno acid substitutions. In"specific
erfisiailarenapacityt dsdhmwitddypectmiad aridi wasld eficativaly serve eng,

| et.ions. i.n.the amno acid sequence of the
3@@%%%?R%ﬁﬁéﬁ F%ﬁthKTo fragnents thereof (e.g., the
mat ur eBésidedcanskiraitivebigio ddi@QmRntusiod eaeiahiied thefreidn) invention
is_ 1-5 5-10, 5-25, 5-50, 10-50 or 50-150, .
dBrluds.\Paf pipenoh himitsd i ithe follpwing: () pdiwaitusioas withemg oaBrase of the
The . . . : Leot i d
LR TE ph Rl SRk, PhE e R fR MG S ncs may or
aday hotdre dne epoddef dpyithadgmetia cadte dr (iDenbstiutign wah dne dSmore of

pol.ynucl eot.i des and/or_ fragments. |In_ the present
iWﬁﬂ@?l&ﬁ?SIQWS}aWﬁ&érle%{tmé gf%gﬂre@@-ff&ﬁleg@??mﬂaafafe

S eptiBOL YR UALEEE ¢ e dRaY] 8h 8s PUGMBLEnE® iRre REYRNGSbility
which: is a portion of that contained in at |east one

cdadbsisokdilty ofithe polypepiddsdiferexaimple pblyptyiend glysnboel@v) fusion

b he .cDNA .in.at ..least one deposited_.clone:.is )
S BoiS etk Jraggufi AR ordR PR 55 6% FaRinye. 3nTeG Fo fusion
h@ﬁ?ﬁde@ by leaddran dedritBfyeicquerRe, diSa Rqiéck ifgilifin@purification.
pol ynucl eot i de sequence encodi ng _the pol ypeptide of
ﬁ@vlm‘lmp@lmﬁ@dqs@& desnieddo pe aathihths seppe ¢fdheseskifler ap the art

- ahl | east about 15 nt, and nore
gf%(g?g%; %@ﬁ%@ éeglté't about 20 nt, still nore
pr ef erBdvlexamplel palgpepaide whridids cdntaining a@viem a¢id sebstitutions of
referably, at |east about 40 nt, at |east about 50 )
g FIAnBIR othsT ARareesoreufrabasEing i mESPTorucE roteins
| Ridprofed 5@\9&5‘5?&&&5@,5&%%3s?aggt%gat%n. IAbolengbiof for
exanple, is intended to 1 nclude 20 or nofe conti guous
lriesradenenl formeilgoNgbedgaduves actontyaindencreaseatlehmagt due to the

one deposited clone or. t ucl eot.i uence .shown
e BER i reincgetl) Goffink M8ptiE S0, fagrd Bl RS JOhRG!
gmﬁi-@m)qtdbwnsree gll. L @R M )ikisotesB6/ BBYB45 AT BRINI RE alS TBYIB ICrit.

al (5, 4, 3, 2, or 1) nucleotides, at either
rug s epriertSsisteinsi 10:30eX& ) nucl eot i de

frag Y . i nel ud b t
1 ooTabRga BeyREn bl SR Es plfeb g GeRg bewea oy
dhs gpigwedohef mbRcule evolitiod & DNIAASBETlidg paeEidtSlog t@the

50, 150, .500, 600, 2000 nucl eotides) are preferred.. )
Pabynygleotidudisggsaes SER WsP6u 4y the seavence of the clone submitted in a

deposit, and/or the cDNA encoding the polypeptide disclosed as SEQ ID NO:2. Such
DNA Shuffling technology is known in the art.
A further embodiment of the invention relates to a polypeptide which

comprises the amino acid sequence of the present invention having an amino acid
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Al so preferred are pol ypepti de and pol ynucl eoti de
fragments characterized by structural or functiona

waelovaioesssl such as fragments that conprise al phectebions/001431

and al pha-helix form ng regions, beta-sheet and

b -sheet-form.ng regjons, turn _and turn-_form ng

% ?%%% WAL “‘ronéaefésg?é s PBramIAg 2F dgHBHLULIHY Broptinqre than 50
reghensid siydreRhebiven ndr€ gfeg&ﬁbl%/glll&?ﬁoelg :ﬁ%{ﬁ' APIHG acid

regi ons, beta anphi pathi c'regi o e regions,
SUPFHERBostH mgre rgicoabdy, nstimste thte 30 amdnnarid ewhistinytioasn dind

ke i geni ¢ i.ndex regigns.,. Palypeptide fra ts )
B PR k0 B 0B RO G R e,
spéaiof coalinyreasing praphratedit BYhibR§ frée ' 10} i
Mor eover lﬁoﬁeyn ucheotli des1 enl%ogipgg tﬁaﬁ)[ehgfé)k g\gggtiﬁ%eg&groéypeptlde
4P BeVecHriraimg|dsidesgquenge Bhirdrcopinsises the dnpnd gqid pequgace of the

f e..hi el ogi cal ctive fragnents.

AR o™ hleR MR o e G BRI 1019 g7 6.5.4.3,
Qodri Ivarhiyio sicial dfuamhtumnsl. mtpea_ﬁg %ﬁﬁ)f@ﬂiﬂ'rl]éhts, e 8eR of adftions,

an activit t he pol ypepti de of the present . .
isnk’ﬁé'ﬁ‘ftf%‘ﬁz %ﬁz@f d&leélioa@még@ amgoracyd seguercetah hef pragpme invention or

e Hd8o8@. . TRE | L YabYrenRde @i in), i

gggrgased %ﬁ%é%irag¥e %g$§V#?8#%@%Féﬁg%Fggf%%ggedhmﬁnﬂ’B
ant Sdl (h§-2Hh6sW, pot5Ppe pOi 146, danagwetiteaming aaldssabstithtions are

en qng@:sed by the invention. In a preferred

enbodrifent, the functional activity displayed by a

pol y paptipe&entaheaiRg i@&ir&t%b%%h@ﬁ%ﬁi@@fré%ﬁ&ﬂ?% th@f

the invention may be one or noré€ biologic
aebynysleetides of fleday¢nfioasisadilision do phlyheithies £addded dregtih by said
@8%*&9&&5 € .0 D%Hg}%aﬁgntion. Illustrative of these

[

ogl cal "activitres T'ncludes the fragnents ability

t o bi itthegredent iAOedtash "IgnRieotide inaAen@ntfRadia@8ort
gggch bind to the full-length protein, the fragments

Prelgotds haxingraariclaif aeid sequpregswhishels gfportinn ofdhat contained in
. ! . : | ; ‘
g{}i@%si% 'togé ?@Héﬁgd BbAd o Qn(':'cﬁ?ngf &k bo#y%?ﬁé&segﬁé@eﬁn%tﬁg BRAin at

Icit at | east “one‘o
leesipwr sieposited tchomef islal portiengtthatphoweiim SEQ. I NOk Doc@s e

the jmune systemto create antibodies specific to the
§ G%Pi&%%?{an&tg‘lrffﬁo’ e afPPéF&?e?ftasPOAquh%yd% SFAFRRE qugoding
fHe PoBBehti@NEE SEQ IDNG2MEhLRu QiR lf&lggﬁﬁﬁs(iﬁ%@ﬁg&ﬁg)n are

I ITrty to bind to

full-T'ength protein, the fragments
Brefesgdpebleagifaborthe itydnd henegréfembbt ailegst ativat 26 agehnsore

i) [ t ligand of the full-Ilength
Rty ot ol B’ 00, AdIO8 wbe piRferenin Gitpastaus 20 . st
ihvat 50iht, at Ragtdboy 73] 6k at 1dA0MRT 150 MGn Iigkl. QOFrBE et least
woul d appreciate that sone fragnents nay have

B vl ipdengan." futexgmpleets intendad tariecluds?0 abinerexentigious bases from

' ' -Di jcal 30 actiyi of ..t he .
PERPEPEAREhe B30I o RN Y o B ylfctcorie
pqhgpephowe sn SEQUIDENOL NE il ehtext Tebt@ MglideageDattRularly

vaf%g%is, derivatives, and anal ogs thereof can be -50
RO 858 [pesy eispimdier bsevsaal (fieh dr Higida npsleotides, at

SHHEP P U] k g?glac&%ihﬁ BhEsel Riclddfad hjaéxlngﬂs &L3d $0that include,

sone of whic
but are not limited to, as diagnostic probes and primers as discussed herein. Of course,

larger fragments (e.g., 50, 150, 500, 600, 2000 nucleotides) are preferred.
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descri bed el sewhere herein. The present invention
enconpasses pol ypeptides conprising, or alternatively

weonghetssng of, an epitope of the polypeptide PeWUSIOEIN1431

10

15

20

25

3

]

am no acid sequence of SEQID 5 NGO 2, or an epitope

of a pol ypepti de sequence encoded by a pol ynucl eoti de
sequentto PErieErhag HOWPQR@GO’CFMMG@UE%BE@? fragmenys characterized by
P d

N

padplynhilixefotiihe regibag, bhbatnhbﬁlai& betachtbrefoninpl iegens, tah and turn-
h%e sequence of SEQID NO 1 or contained in, one of
t&iﬂﬂ@éﬁ@gp% cRil e F@,ﬂwﬁmum&%mﬁ hydronhslasreginns olydrerpobic

ReHB IR ant Mg 1 0n  BUE ThiBhiphihic s, floxible regions,

(Burfab@ﬁnrmmg ragnglsmﬂbsﬂtmb bindingatgion, amirhig]n am@nﬁsndex regions.

RS VB o) AE PR S B B togpos e
es?ie&ﬁ@ﬁl}péon@erﬁﬂhﬁéﬂ%?tth@?resé@H%fﬂt%‘n WMorkhier! }B’M%\Idlébﬁges

such as, for ‘exa he sequence di scl osed’ 1 n
I@CO(N@ thl?)ie dpmmmam ds q:(dlemsldeménces of the

conpl eqent ar tra nucl eot.i de 15 sequence
en 22 di ﬁ@eaﬂfeﬁ%f’ LR E-VP(?P lﬁ%ﬁggfﬂ%/flé%?ﬁ %ﬁoloaﬁaﬁy active tragiients.
F]Qﬂol/d@}ti‘a!ﬂ? Qbﬂlﬂﬂﬁf@gﬁ@tﬁﬂ §RThoWe |e§ﬁb1tﬁﬁgb{ct1dit% 6intilr U@ not necessarily

onpl enentary strand under stringent h ridization
cléﬁrét@l &han aftiviysfidhe palypapgén eﬁfthn;mﬁsmﬁ ipgention. The biological

ﬁgit% bPiR ffg%[ﬂe? ﬁlde -!a-H ?mé\r% dgs?lle%l %g&‘%ﬁ, of'3 dé'&ggsed
herein, refefs 10 ons 0 ypep € havi ng

anidbgm’mﬂecacmnvnymﬂmagmmﬂemtcbmmgyhdse palypaptidesfiragments are also
preferab%¥ a_ mammal , and nost 20 preferably in a

HcamPassel By fredpusntiog. enbodlnent the present
i nvent .
SN ERERMRARS8 e ORI 181 SO BHAE Aolpepic

polcydEipyi &jpolymléotldmfmggﬁnﬁ of thpinvepiior mag be seeohmpw tiplogical

is..d f| ort rotein th licits an
sl Eraly afB R S B R B Bevdpintie by v R
niptiftesive oA eiBe bidlddieul a&dvitidsQhclBIATRE BragP¥nt RBIIAEINNHES to at
for generating anti bodi es described 25 infra. (‘See,

flowst exapipihe sarge paidhpdégs vahlich bipd mthebﬂaﬂﬂengﬁh pepteiscthe fragaents
8&1:)11%2 ?(? mhé%)[%mﬂ{ &t%gzgsk fone IPI%C sg 10e Br 515 gv(?ﬁ]c%hcblﬁg to t%? %:111 length
tthe Wagihbnta abidioy tdoidit a€ foasti dmwn ﬂ&mﬁiefm@raiﬂe)teiyoﬁsbslats $he full-

antigen as determ ned _by any nethod well known in the

ah%l@gt PEteip (hgmpliogaugs the wamuw&a% t§reatg @atbedigsspecific to the
OfR c

A eRitopTPRe: B IElanicl by ROLRD HORRy 0L E Rk

r;eﬂmmk:leotlglfesvastthe diRengtamprotganthe frugtiegesrdbilitgpo bimdes a receptor of

JB i DEsEB TP BRSO (EPRgRALEsIPE e flllngt

fospeld, and 8e fﬁdgkﬂeﬁﬁ%ﬂf@% Qﬁltﬁﬁ&%‘%ﬁ% ¥ f8MYength protein.
convent i onal means. e.g., Houghten, Proc.” Natl.
Adewkevesdhe skikbad mSmﬁQulﬁggﬁre(:m&gﬁat some fragments may have
biological activities which are desirable and directly inapposite to the biological
activity of the full-length protein. The functional activity of polypeptides of the

invention, including fragments, variants, derivatives, and analogs thereof can be
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further described in U S. Patent No. 4,631, 211). In
the present invention, antigenic epitopes preferably

weonwtasissa sequence of at 5 |east 4, at | eastPE[/US1004/001431

| east 6, at least 7, nore preferably at |east 8, at

| east .9, .at | east 10 at least 11, | east 12, )

| S nieg SiqurfaSts mpoadivayigiigto dissidlleaBRGh. sste Gwhich are
| ®@Asdibedisedthere A&, 30, at | east 40, at |east 50, and,
most preferably, between about 15 to about 30 amino
aci ds. Tierpessnt myepisingepmpaises pypaptidehepmprinimg ge pitgnatively

PG SRyl hEAR) i R or s o
980: N lor ADEpikdPe affa POLyREPLild REhdHee Snddlicl B AlgdlyrRiCleotide sequence
I onger ../Addi tional non-exclusive preferred antigenic

éioriadsedn ope P ChidepmsitiNyenbess BpAt49d9r Mildeddb deposited on
L o iy —
e ot
N E R o T T T
M NRRRIbBAT4, Q@Oz_@,fre%)g‘i@tiv%ﬁrlﬁﬁ%rn {tlf?xggeent ﬂ?orfdii’a?io‘ﬂrcoﬂﬁ’i'ﬁggse or

of these antigenic t opes. ni ¢’ epl topes can

dswdr sikingeey hpbrizatiomsioeditivesas definainumoas Exypresdnbémvention

fsfort i st ance. Wllson eﬁ al ., Cell 37.767-718 g1?84)' .
HRCRT P @ RgSSey poly gl gt Seagnass SRRy Arupiiops of a polypeptide

Sefdndé by the iNBUNON BRCK a8 Bbl SREDIE A REutREdisciREd in SEQ ID

exanple, to induce antibodies according to nethods

VEPI ) Jaedvipicleqtidgequences pSthe compleniansarg nuand e poliyfickeotide

. ra: \W n. ., supra; ow et al ., .
Sequenth Bcouink 8 il P BBy ynd YAy BI Eradiges whict
dlybridiZe td38 coMipledtent£r$ sEaduntiBb4rih 8B DY bride&i@r doaditions or
i.munogeni ¢ epitopes include_ the | nmunogeni c epitopes

L Op . !
dP el dugenre hdiplizagon genditigas defined sWRnati on of  two,
t hr ee, «d s r f.: ' j . .
ek G TR NS EMMGEEE i i
iantigendgeninnemigtoip estivityinka Jpirseptetatalilyn rednmal, and st
TR TR ST T O
raafldygepde EOMSRIng &1 epitobe IRV NREPSIy S 1éctide encoding this

sufficient |ength (at |east about 25 am no acids),
PRb/Pepiidep At isieupagetbeeptops Aris asediier¢iouis dafived as aportion of a

PR e PR RO SRR SRR S el BV fl s

kab®e idteidp) iresaepRaby theqhethbdydion geﬂeﬁating antiP&di¥€ddscribed
l.east, |i near eigl topes 30 in a_denatured pol )éqe tide

(g (Seq, foregamalenCaysnret Alg)Proed¥atbdeat el i iy 81:3998- 4002
CElADE b e SO, RGP o WP e SRy

tpheeiarnd whinhl andinfigodipedn inahuddspacifehily bind ifs antfygn Wdetermined
3004/ 065551 P%/ US2004/ 001431 vivQ i nmuni zation, in .
VEry n‘fﬁﬁhﬁﬁ‘nw B indhe) abH9h examRlp) byytheipmyagassaysdescribed
Bein. ImrMhEsdebiR tild; 1540 Bn-sPEdiROB; SUR: 2
aﬁdei ttle eﬁte 1aI y Jlﬁlé %Cn.db?ﬁn?glswélggglfg% -out do '
necessarily exclude cross- reactivity with other antigens. Antigenic epitopes need not

necessarily be immunogenic.
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2354 (1985). If in vivo inmunization is used, aninals
may be imuni zed with free peptide; however,

w@niosoespt | de anti body titer may be boosted bypecDugtonsigpi431
the peptide 5 to a nacronDIecuIar carrier, such as

keyhol Ii et _h cyanin or teta t 0xoi
For i S Whih PGS i SRR K d b s ventional

e e i
o0 e o 8 A o

whuither destiitend ip&p$.J Rieent My 4681 2dlpl ed to carriers US|ng

a nore neral i nkj ent such as t ar al dehyde.

Ani el 50 oSS P RBPE SnFENS SRR EETANY PRI Sagence of
Wehdd 4€hit1BRE 5 4t 8hst §,Qit RlastCARErE href&aAbIR 8 tbaPeD at A9, bOkast 10,

i nstance, by intraperitonéal and/or intradernal

i aijlesst 1t IehstdRuntdpash 43 cao inast 1, ragleaﬁd@t atlowt g0.oft least 25, at

T R R

I 851A6 SRS, P1§%‘1/1@ﬂ pblypegsdes coml haﬁg lnﬁﬁﬁmagam@a m@ead epitopes
for instance, at intervals of about two wee

pre v astd OuED 201 23130635 90: 4ht50, pop; 62 Hni's: kﬁ?d§5v&ﬂ &f, or 100
|
CPgRSSHLSEA 0 1l LSBTl ol SO

asqimopaemt]ude tmrmlngadc epitopes d3tloned liceinans wmmmpczradns thereof.
ani mal may be increased by selection of_ anti

aNBiigsa %@top%%le.Uﬁﬁbﬁ%éxawlea&s@ess@%h%@ fl}?@f’dglgwoa%dmal
OfhtBodiRs) th&t It%/ wfuele Itbﬁén P%feﬁé@atﬁ%leﬁ&te%ﬁo%es include the

anti bodi’es a cor Ing to ne hods wel | known
aantigeRio epsopm aisofosekhdrkini as whik agany wmbmapmrqfdwat three, four,

and as dis ed above, .t he I tides of

oSOt SRR Bh gt Py B et iR SRR o by 150 a the targr
aibleggRet i infRIMARRYE Aed) @oﬁlﬁaas‘i:et Wikbhet alR @Y IPEPIATIETS (1984);
sequences. For exanpl Iypeptldes of the

Shdlskiie i SO 06 8B b e const o
d
Coret s BTG R PRgpds i ve s, O RambiM inhce

t siribedies arwdrding td methotlh etk &hwh &5 thetairtn gSelenfo(E i stmice SSutcliffe et
pal ypeptides. Such fusion protelns

f I
P Soras oo szl Haaye: B Brts Nalls Kead Sei. WX §gro10-014:

n OPMEnOjrof 3Pk PIGRIsNP asﬂsa Shig it
%ﬁl% rstts‘a?m‘bﬂ%]%%g;@%g?’ﬁur@a% i - pol ypepti ?jégmc CPIOpEs
amdluda thieousnuhogenio spivdpes desclosetbereain, asegelb asamgf conftgnation of

heav¥fggé i veygahont thesT iRE BRI CIoDes TEHE LR
dele?8ore iRRRAPSSSL &8l E@fnﬁy ok p?eféexﬁ@& f@@MNiciting an

across e epithelial barrlero?o the 1imune system
haslbbéxémsu@m egether edthf oparsenirgiehs Smh 2@ an allnsgin; §9)an animal

con dto EcRn. bi n artn

el ERe B R D BARRE S5l SR oo
244A{ 05 blinb d2(dE), U281 pdIilid dlay G284 valbuVcarrier. However,
99/04813). 1gG Fusion proteins that have a

diRTTASEBICIcPRARREY COBMPHEINE @S W aed i &0 aminoasidshave fesn shown to
P& stulfﬁaeﬁy t3 %1&4 éﬂ'&lbg&gg §aﬁ$ﬁi’e of%n‘?(ﬁng fo e l\‘/@ﬂ/ l%&t,kiﬁleal epitopes

in a denatured polypeptide (e.g., in Western blotting).

Epitope-bearing polypeptides of the present invention may be used to induce

antibodies according to methods well known in the art including, but not limited to, in
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nore efficient in binding and neutralizing other
nol ecul es than nononeric pol ypeptides or fragnents

wao b@needssal one. See, e.g., Fountoul akis et al.PpPCTUS2004/001431
Bi ochem , 5 270: 3958-3964 (1995). Nuclelc aci ds

ARG 7 e Bap iy, W PeaB Ty FETGT Fhee-
reriE e dital. n:hig)rz{ "Wison et bBGupfa Bh@guﬂaea alt, 9. @&kl Vibol., 66:2347-
detecti on and purification of the expresse

Sget Yol

o0 SEWD) dié in Hoe imeyaizplien is ased; snispalsiewy b baaupized with free
g the read

A T e S M N

ltb ﬁ&ﬁao(rdrﬁﬁﬂeﬁlﬁ&?ﬁar@ér @lch.as k8gble Ilﬁhpar mﬁnac&ﬁmh (KBI:‘I@ dr tetanus

Sci .. USA 88:8972- 897). In this system the _gene

tﬁwiie%ql ipsjance psptiderepniaitie SyVeiae rasides e%&s@ﬁaﬁlp%w a carrier

GheHt ERC s, RS
ﬁ% ans atloﬁgq%d&' §g%ﬁ?§ﬁan gﬂlnagter&?ﬁ%<%ﬂgé » while
coisipepiideg mdy s ooubleﬂttcb darfiers usey dimes: gehbel tiaking agere such as

a ri.x bi.ndj n domajn for the fusion protejn. .
éle ?f@i'ff%ydﬁf %h ST R b Se FAtH ARG TG ﬁ%mth either free
\REGH TR0 Ereugyo 1&’es| f?ﬁ?r?s@an@@tﬂér iNr#deritonddi idd/dQaGEderBal

aci d- agar ose umm’ and hi sti dine-tagged proteins can
brjestadreet émuebipns @erlmaig\nb@ut lioRiugad gleptidoont Gurmgr rpgoteln and

ffe Add tional rot eins _of t 1e i nvent
&*&9ur5{es aéié Iy adlytqt'll‘;e(g& W@mowgéﬁwtgﬂlélg g an MEune response
RREras Bk stdriimgetio® inhdytetebddd, Bt instxe; shibdetlal ¢k about two
and/or codon-shuffling (collectively referred to as

ws SRRFvidnguyelulmiga of natifiepiide wriipopi vaigh capdg detseted, for
!q%t ‘Elﬂ?Sﬁ%Esné u% g%re%f Aley REBE e? &5 a Q(f)h({ Qﬁ ace The titer of

nve oh t e use gene

patiyyeefitie aetibodies n edriv@rfesn ag hmﬂumzed aﬁmm kﬂayaﬁ 1ncreased by

agoni sts_and antagonlsts of .the epti des. See,

gelverian phantigpeptidpapizhadiayolor inslaggs, bzv homptign fo g geptide on a

gsloﬁé 9%%&)}0 and IR Ao sefdibd %n%%gdéégccoﬁﬁﬁi% %Et‘ﬁ@d@@vell known

Opi ni on Bi otechn
Hatlzyatma, Trends Bi ot echnol . 16(2):76-82 (1998)

Ha . J | ....25 Bi. 65-7 199
and Lo ! e D M ABREtAR LS s sBare T
(pl)%%%btlﬂ&aﬁ" Qh@ﬁresé'ﬂl@ SR eRASEtnSpraih ALibhheRIgeMdDr ah®zenic

heréby incorporated by reference in its entirety). In
epdophersdieniapad togthes pabfmptlct@fseﬁﬂ@ﬁnym @bée&armée the polypeptides of

&R g%g%{% n@&‘eﬁ oﬁ Slag %?§use9 %Qﬁjst%Q% e ac eveugl%%lobuhns

enc ese nucleo es may

[oha SBBf TG, mgVI), DNAos vk ﬂidreﬂﬁ (CBMQCHQ$ C&ﬁo@@@&i&i@n@fon

two or nore DNA segnents y honol ogous or

éh%reofsaeﬂéaorqiwrﬂée rqsamng Al F@H@éﬁ@ostpépt&%ﬁsi AahdHsipp proteins
trH@ A ?hxﬁﬁédu@ﬁ aﬁﬁ %?Qﬁ&eas!e R ANRE I?r’?{}zvg nﬁﬁ@h%ﬁ%%n shown for
nuc eo

€s 0 nvention, or the ‘enco
;mhhquppnom comsiytingeofahe firse dwd»ylohmns of thebijuenadD4-polypeptide

don1nu agene -54 WO 2004/.065551
wien%e fﬁe BONSEAN EeIqhs G dheprsayy Plighyphains of
%hsgmrﬂsnmmogiaﬂuﬁﬁs e 0L HEEP @9& ROASTRLARked & al., Nature,
reconbi nati o n anot her enbodi nent’, one or nore
BB iPdrM{1988 mBhhdreed deltverpofan antigen across the epithelial barrier to the

immune system has been demonstrated for antigens (e.g., insulin) conjugated to an

FcRn binding partner such as IgG or Fc fragments (see, e.g., PCT Publications WO
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parts, domains, fragnents, etc., of a polynucleotide
encodi ng a pol ypeptide of the invention may be

wo ewamntisaed with one or nore conponents, noti fBCT/US2004/001431

sections, parts, 5 domains, fragnents, etc. of one or

ter 0 | ec Ies Furt her pol ypepti des of
TG R PBaTS). Fet sheion oehtesss Hing haseoi o ide fighed
r(ﬁﬁféﬁ% @flﬁctﬁf@%)e WS I%G] oﬂHﬁ?‘mﬁgﬁﬁdg 'bgﬁlcjisj ﬁ’an 'aﬂg b%er% foggggto be

pol ypepti de, pol ypepti or vari ant
I IDOIN@f Clemd/bmdlm ar_&hldlmpbzmp bthehmopecake Mianl y@Iphdrin

(a rm' d b nmunqQassays well known in the art
LG g ety hEal b G i | BRIt Fflndyblochem.
ATTIOk 395@13%4Q199§) eNh(ﬂé’l@ REiq9 Qndo'aﬁlé“tﬂﬁ ab@dét esn&h also be

limted to, polyclonal nonoc ent
HP%?S@@Wd withiegese of i mﬁqrmg as en eprl;dpeltsg)eacg f tlhe heimuggmumn (“HA”)

R T P T ——

fdxa@@smlh Sy@éxﬁdl@&ﬁ‘ibeb }5?1 Jarft@BCIR P AIE 8BS WO fdrinhy ﬁﬁd'y punflcatlon of
anti bodi es (including, e.

anti-idio (anti
doprd ePeltua?i{ B‘@Hlpé%teltﬂ@) e@nwssp@m laymagf celhlgnes rﬁiﬁahnmnw al., 1991,
It ML RRG N 08 30075 AR SR AN, BL NE ARG i

Isnhdnnfgi iotuud Vfﬂ:ctmdt ﬁﬁdﬂneﬁlaablﬁpﬂaﬁffﬁméﬂcﬁ @het @ OpeBGEdNR: frame of
Q rtions of nogl obul in nol ecules, i.e., nolecules
ARG EerEaR rapsetiapolln igdio 1 HabAgeRinal taegonsistng of i histdine

B3R SPI?&ﬂa% ls&Rk4 Xs :pf'nlﬁﬁiﬁ( ‘tﬁfé‘dlﬁ% bb@&Mk fo {Bﬂ% fus10n rt%rqoem l?xtracts

i mmunogl obuli n nol ecules o e I nventiron
droym eglfsdnfested. with e redogibinang Mtcchg@vuhgﬁeamﬂeﬂ @io, Ni2+

S8 45 o e A e 0

teﬁitéﬂwﬁﬁﬁﬂnhﬁ@bﬁe&ﬁ&lm@%buﬂ?@%@“' onal antibody" (Mab) is
meant to include inta mol ecul es, as well as,

ant i badidifienad fsinnprosinsiof dx, mf’@ﬁloaxam‘tbesgenléwbedahd)ugh the

7 .e capabl e..of specifi
FAfiauhor SLOATERER) AR5, B9800 Gl SREEL BB Wimng
1(d:tﬂleEt¢veﬂy agereed toQ]‘s "DINAcliufiie DOIVA sEhEREs HRY Be é@plo%& to
fro 25 circulation of the animal or plant, and
nl?é%glelaég‘éltlﬁ%ﬂf RYbReptifles afitheinacnion sveh mehads can be used to

éi‘&’cE ps% ?@983 MPJHFF] acﬁk/ y, A w lrj‘%‘g &Ehﬁg and antagomsts of the

: 316 ese
pob'pqvtrcbsl Seasgemtdllyakl 3. tPetept NdsIct,60507193a SB&\B,ZGS, n8I®Y21;

AR ooa 98 L8 BPERRIR o Al ot R Bl 7733

§1gg>gb GG RRnth, T@é}fhsmi%am%?%@wéo@ﬂtﬁ%) %Q’%ﬁt%;al J. Mol.

ferabu¥ t he anti bodl s are human anti gen
BOF7agiPent; @nd bbremhe apd Bkaem Blmcehmgms 214(9;) 308 13

LYY Ren Bt e & Rult, and iS4t pecchegyoy G prghevchby ference in
an émth@@b d8.0n6 bﬁiﬂ)bﬂinﬁ&t laitBlegen bY olglﬁﬁ’cﬁé/()u&ég‘ Borrepotihg to SEQ
2004/ 065551 PCT/ US2004/ 001431 ments conpri sing
EP Neuf aad the redypomtidesrricededm thg@ yavgleotjdesmapbelgchieved by

' -chai n odi es
fgg\ﬁ%%fﬁlgféﬁ{ghgﬂ\%Wfﬁﬁlgﬂ#\gg%g e Slssemgf]y 00" of tore DNA segments
by homologous or site-specific recombination to generate variation in the

polynucleotide sequence. In another embodiment, polynucleotides of the invention, or

the encoded polypeptides, may be altered by being subjected to random mutagenesis
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al one or in conbination with the entirety or a portion
of the follow ng: hinge region, CHl, CH2, and CH3

wa@lewaioessst Al so included in the invention are PCT/US2004/001431

antigen-binding 5 fragnents al so conprising any
ombi nati o vari abl e relon(s with a hinge region,
16“%@0“%%‘3{{%‘1%%%%“ i rion Phogzobpd peor o
|1€<\z’(ﬁﬂl§1h9c‘ibm a&ﬁhérre?r{’ﬂoﬁﬂﬂenb%ﬂe'mlmd% t&hPo déﬁ@ %rtﬁ’g sections,

bi rds and mammal s. Prefer y, the anti
Hanadomains, frgmertsgete., nbmpcdymuﬂieqtmie)enccoibmg(epolypbpmie of the

r.abbit ui nea, pi.

8% eloh oS s R Rl on P Brare S RenSomafifs Brstibas parts.
BT Y flﬁ 81tk e, B9 086 bEmSRIMEAER oBfis RolteiRE.

i mmuno ulin and i nclude anti bogl es isolated from

human qﬁhah@@bfmmdcmof thp inventen relaté tooantdoilivaksd T-cell antigen

e qQr nor obu
RS SR Ie R BT OB S e raumen
de sariahed SEQID NCaphndfd? an 8XiadR), 6f ih8 prééelﬁ 1n5’él{tﬁ>ﬁt(ad\ﬂbterrmned
%939 598 by Kucher | apati et al. The antibodies of the

é%nOPW%%WP% KDy 1pghe ﬁﬁrf@geﬁé@ymg gpechicpuibofly-entigen
tbﬁl}l @9Aml§ocﬁés & th% {ngr%t%n by gé SREGhel o 11!09 Icl:l ted to, polyclonal,

peci fic anti I'es may D€ speci
didrfoelomnl, nemiot dpets bspecdfi dhk:t}ermphjl.@&tepmultﬁpecﬂfle Sﬁllﬂian
._may be %feCIfIC for bath a_polypeptid

f
'&‘%%H@'eg Pe glmﬂﬂic AEPRdIEH Siaglegbpin agiibedjes. Fah é‘taéﬁ’ﬁp’é’g%? )
FRighRAR, frﬁ%’xﬁéh@ rcﬂucélf—‘lg}eﬁ P&@&g}(ﬂ:érssp 7 bl?ﬁ?ﬁg% hilgid WQ b fli1a)

suppor t erial. See, ‘e. I ons
9l qdzqmmm;h@g/e@m Id\mtlbd.dlef{)fﬁ)@@lilbki@eéaﬁf {613 T%ntla'm)t tnd

S Ao 0 B A5 IR i

2ef6f ko SdhBiunk@sbelininoicurt and ﬂrmhﬁ@lﬁgﬁ@blly ddfe Jp@f\‘]onl ?p3
(1992). Antibodies of the present invention nay

FRERNP el mojserles, igd meleewestBatarontaiman e@ngeu;ber(@)g gite that

Wgﬂ%ﬁpﬁcﬁ;}é glggg Iaézf 2 Oée'ngfglé C{n?rk %‘fob%be Iaoleﬁxﬁgsn(t)fl R invention
epi b@pﬁér&btypﬂf (qognl Tk Atk deMp oE D] I@n(@)d gnY, Dds20g., IfT’Gl IgG2,
ifi S rlbed herein by N-termn and
i&?i ﬁaig%& 6%% or gbclass,Qf lmur@gmbiuga e preover, the
Arh aﬁﬁﬁd)d%”??&b) 8f “rhbl%c%ha! tfﬂ?ﬁg Fggh@siy s Ao 9HOES: intact

Ant i bodi es which specifica epl t ope or
pusilgquégst dsdwelbés, tahfebCpiydmrtent&’(vmh dsofor erymplesBathand F(ab’)2

d f h
BB Wit REE B e Pl TR Db 1 rpiBE PG b g
Pagsent JAJRUBOLE ﬁﬁgm@ﬂ%faﬁth&%uﬁ@d thar £66d 4Bidep frefn thbe
sanme. 30 Anti bodi es of the present i nvention may also

pacuatiuy ofisbeanimat peplant, anfl inay hawer less woin-spieeific tissue binding than

af R AR Ol s, 0 et a2 o B0 B s

Ghginbes pregaefetrell msandli Mh@gfbdtlﬂ@ e d B Anéth&aeisndoltdulin
=56 VD 2004/ 065551 PCT/ US2004/ 001431 bi nd

BTSSPt ﬂaéfé/ Morepvst, anthediesojode presens dryentiondnchide|chimaric,
2% & 75% at |least 70% at

Fﬁeg %%10 lﬁ%?stdaaégkﬁﬁgi | east 55% and at | east

50% i Nest pﬂefel ably the antibodies are human antigen-binding antibody fragments

of the present invention and include, but are not limited to, Fab, Fab' and F(ab")2, Fd,

single-chain Fvs (scFv), single-chain antibodies, disulfide-linked Fvs (sdFv) and
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(as cal cul ated usi ng nmet hods known in the art and
descri bed herein) to a polypeptide of the present

w0 pooei63seon are al so included in the present i nRENUSIN4/001431

In specific 5 enbodi nents, anti bodi es of the present

AR U P eSSk
eRAdANRS itd\TiROfingle MMhinkAHLESicd, hady @enpiRE R Vifliable region(s)

polypeptides wth | ess than 95% I'ess than 90% |ess
t Here orgBgpmpington with tBoektirtlysys atpestiorraihe fallosvingidrnge region,

(G BTt fhine VS Bal MR e eioh sl e

kingptienitnal§deoraprisidddarBnebnile saTdnFdaRgh1€ kébliord(§) With a hinge region,
Qﬁh{ﬁiﬁt'de of the present invention are also included

i 2nd {3 dpmgiant Thapntibpdigs eheiitveatiahBwyibsdiam any

: ' g A ’ il . .

i S
pabyipegtd. deouserand calkionkdy, hipsibtaf, gdat, Zuinda pif, caviel jhwree, or
of .t he eci fic antigenic and/or inmunogenic . .
SIS FEph B AT budan hahtéodies A drRUPAREY Bedng oo

PACES el @68 A BN %@%@B%ﬁo@ﬁ’ﬂﬁ Ql?d ﬂ'élugg isaﬁtffl\%c%ﬁici:eﬁqsolated from

pol ypepti des encode ol ynucl eot |
hiypnandimreutoglaulip Gbsanigs befomdminbls tlaesgenesentne or more human

i R T R A
NB§ta ahé FoPEAHICI, UES! Mient NRE6050 898 'b? KiRhérbapati et liei r
bi ndi n’E affinity to a pol ypeptide of the invention.

Pr ef erFeecantibpdigs althe Praspittinesntion shayde mersseedifie.thigpecific,

i i ati Lndy ) ess than 5 X.10-2 20 M.
Shea%AY sl GGt e i o ROyl o
10 ffbreM eplidpés & a [ol¥pehlidé of e plésehiNhvéntsdn b mhayMe spdifibifor both
5 X.10-8 M 10-8 M 5 X 10-9 I\/I1 10-9 M 5 X 10-10 M
ToRolppapiide ofthe presentypvension ps yrellms for pheferojggoygenitopgy sush as a
eyl Gaudtn B el S Mpenulion wo
19341 770 67D /D8R0 WAISILHINE60] W DR05793aRutt 2 ahnd. ilnodynol.

B RHSRS LES o R R 3 B 10 BBt £ o0

by, 68k, 819; KiobtelS*eR AR I Imbfifol. THRNISFRSSYS (1903 LT | bed
herein, In préferred enbodi ments, the antibody

conpetduntibpdiop of Hisi fyesest ivartiiongmapbe fescribes] erpecifigd it terms of

ABE PR o BRRL Ry POy Blpo Bt i ey ens AR PR ey

5689623 ohshddidhille Hiaf. Thb eFM@%@r& pblypeftideqortidy(s)aghy BS
agoni_sts or antagonists of the  pol ypeptides of the

pPeciied a3 dRserhaddiereirgr- g eRuMpleeminahanddy deyerral pagiEiaps: i size in
LIRS s RO RRATL RO TP Dop SRR AR i

2peeifif8bIhid RGTEHiSR0 048I pdide of thegprtsennin@eiitiver may also be

partially or fully. Preferably, antibqdies of the, )
ﬁxeglé?é TheirLores PHiSAR} IMYFRUQRERGAF @ntélm%wgatcﬁpe%ﬁ%l@obmd
ng)t!ﬁeﬁﬁdéa lof e RELnPILvERGIE Ahd alldWfs foR VRIUXLRRIohSA Y She.
Antibodies of the present invention may also be described or specified in
terms of their cross-reactivity. Antibodies that do not bind any other analog, ortholog,

or homologue of a polypeptide of the present invention are included. Antibodies that
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receptor-specific antibodies and |igand-specific
anti bodi es. The invention also features
WO e@ep636t speci fic anti bodi es which do not pr eRERUS2004/001431
| i gand bi ndi ng but pr event 5 receptor activation.
Receptor activation (i.e,, signali n

b
b pribmertidsy v b AP Giach s stk S05bar Reare o least 80%, at least
HE IS, JORRIL A0 Rl F05, FI0RY P SERERALs0% ienciy
plao sglbalateli abing Mefitody knotwilio Senet ﬂ’fd desmbaﬂeietdin)et@m podypeptide

of the receptor or its substrate

| PR BISE R UpienHen ¥R 450 ipghiees yhe m@g@né inveption In seeqjfds s
I
oA EIR. BB Rl o SR fin
| iablain Homoloiguést of homan eeeping |and1 dtei mhéypdfmyhr@t eplitopsst th&B564.

l.east 00/ at | as 85% eas
7%%1 eyt % n%%n XPEHE, es hle@sr 85/% e%@‘f th@@ébgf, less than

tgﬂf% 61€§s' tMhd 809 NeARASNT$0,0fesd ttPﬁn apd ﬁ@gﬁran-gb% '1&‘!%%'6@)’% less
al so features recept or - SpeCI I C anf| bodi es V\Ih| ch

pihem/ 85ito, and lgssritiath$ Ol iichentiay ths celculatedrusingt mvthod&)knm 1n the art
tbo ies that rec ize the 15. . .

PR SRR €3 AR f G B el St tionare o inetuded in the

Siesnt hﬁaﬂltﬁdh [£E YR fALerh tRIiMBROHBAbo Ve 8REBE] Qbsd-Rectivity is

unbound |igand. Likew se, included in the invention

avih Fsneqt 49 A vegle apacilioaitiesnigior ERMPAZENIHROLYPepiidE. Aind

P f

R B2 0 e SRR o
otyptidengliscasephorein cFlurthat mﬁllilde(bimtthe ﬁﬁ:sm tlmmnam ate antibodies
the and_from bi ndi t he receptor Furiiher i ncl uded

|‘ﬁ i 89 rRPbHRePbRFEOcad baol BIRS s iRh BbHE © 2 he
FRERIcRotidd. B?ﬁl@ p?é%ﬁttlﬂgérﬁi%n WRAYerblin At hHrRLfbn condltlons (as

agonlsts i.e., potentiate or activate either al

si.ds&éleddferdlm)e Alnhbd)d:igs efahe potsentiibveasioninaytahse be descnbed or

medi ated. r.e tor ct at for a
B AL S ok ORI Rl YT h palpestide o SRRy fsisn misterred
rﬁiﬁdlhg afReGds ih€ddedodoRth %t(ﬁssoaaﬁ@g&ﬁis@hﬁomd uefsy ﬂfaﬁ% X 10-2
agoni sts for biological activities con‘g{pl Si

HMoEd BN, HROIEM A0 LB DMk O, HRkT 0L 115 M5 X 106
W10 BYETX 90 A TOPRES X081 10B% 2R 8341 99X, 5 10-10
3&&10-&0@4 5 RQD-pusa, IlOatlIMnS YO ®6Z ¥028-12 MU5 X 1PaB emt10-13 M,

5,811, 097: t al., Blood 92(6):1981-1988
(5159@;14%% 1étM§Xg10?:b%§@r0fﬂz@sloo 58((16; 3668- 3678

E %ggggTheHﬂ%rRBn%so%o d%sc%nlrn%g&@g) h@%%e‘%g%@@l}%ﬁ%ﬁdmg of an

(ab8B8Jy to¥mapitepe af the 1nhenhmmd:dtemilﬁﬁ(5’3) ar/niechad Kﬁo@ﬁ) in the art
(f%gg@gmg{n%&pglpg@n\éﬂ b1nc'1131g 1%0ﬁﬁﬁzﬁjgﬁ)le 111 L2 B sga3y7s scrlbed
&Q@&R)rn feher8DeiBRBhbats Lihd ldht%&y%@etltlvé%ﬁrﬁﬁlbﬁeomdmg to the
9(4):233-241 (1997); Carlson et

ZBPE@HWD’Y atles% 91%3&116451 90%) at [Tast pHiin ableast 80 %N lrastn/ S %t least

%%Sa?f‘éam PfClT/gﬁltJ§6904/001431 14(4) - 755- 762

Btructure 6(9):1153-1167
( 1998)Ant%’bﬁie¢d € thedire@ht invesionakh gt &€ ddontds 8Partd@Mks of the

(which are all incorporated by reference herein in
tpedypeptides of the present invention. For example, the present invention includes

antibodies which disrupt the receptor/ligand interactions with the polypeptides of the
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entireties). Antibodies of the present invention nmay
be used, for exanple, but not [imted 5 to, to

wWeoihyssstet ect, and target the pol ypeptides oOPCT/HE2004/001431

present invention, |nclud|ng both invitro and in
1H%entlg):q? ?tggriéa:gtgal nqci gltlﬁg g&l&g@ds Feglgleseé(n? r1Tr'1pvenﬁon bind
C&zhadn'tl%é’{hb \éﬁitdbeatﬁgzl@s‘é@ ﬁEﬂeﬁrﬁbf y ﬁ)l)ﬁfloﬁ‘%ﬁesr%f e ilveN B tefures both
t he pol ypeptides of the present i1nvention in

HP@ﬁP@gr&P&tlfls anphaskies Bddigard-gpecifiHartibodieet Theel inyention also

I NN T TR TR A T —

rr%@t&%ﬁvzhﬁfneRBcdpEbl 'at:ﬁveﬁﬁ)h' (1.&t Mgnalfﬁgﬁ Hﬁ?‘bb kedigheafhy
t he present i nvention may be use er alone or in

dehsiares deseripd hereinaothenvvise kinowo s the P Famxamqu: @sceptor

A BB, TR LR L SR

csenp&lgﬁléc&ﬁine) (off et reelipeg oz @ ahieyhiateybyaimen ﬁ&(&g)r&!ﬂpﬁﬁit@ﬁtfb]l/owed by
i ons) to polypeptides or other

SEsR Pl SRAYsit Gt S5eaT.as darribpéainsa)- 81 spepificnmelngdiments,
NSO TR SESPIRLTAN K SE L b OB R s

ef feastt W%, amidastcifi%sat fast B85, dnddastr THHOGO ﬂh&stﬁlﬂ%’,rm MAsOe®%, or at
PCT

cl ti.d t S . 0.,
S0t SR 551 s oLk SxIbDdias: WO Bo) 12624,
U.S. Haic8AtenNon alse fetdred ReeptdfL f%ﬂicgzg@lbé&%s W%Q:h-rﬂb%h Prevent

anti bodi es of the inventi on i ncl ude derivatives
digandrbigidingesnd recegtor aptjvatiohas eollals enubmhetsathatnemgnafe they

cuI to .t he.anti body such.that cova
Rt B P EoE R St g e unbouna
@&deptorior (1@ lﬁiboalm h%alndl Dik¢Rise, MBRIAeM fifthe ifvRhtiSX A¥RlcBiralizing
but not b imtation, the anti body derivatives

PRGPES Hhich B e lieAkan imgvent bl Rt barndgo gie repaptor, as

g\LeYICégSa}'l g{dﬁﬁwhﬁﬁ%ﬁr}’d dﬁﬁ% hgf&ld Q‘Feg ﬁré&&%m%?ecb];/to& actlvatlon but

hosphoryl ati on
|dD abepteiverg/thd hgdnldrfg)rg bidsy, the peoepte. Buriher mbl_@awgenhe invention

i nkage .t o l.ular. ligand or other protein, etc.
ﬁ&ﬁﬁf@g odigs, ﬁ@f%tl&ﬂe FReCEFed L Rese A0HBRUCTRGY BE a8 £p5ePicy
QbbnifY, 1@ Pt aBieSe eittRe hH qubﬁepb‘f th® Bfoléélggltaggvmes of

to specific chemical cleavage, acetylation
ther ligandtneshatedreacepiot acztlvasgrmtfbuee;qampdﬁ bly umducarg/chnnnzmm of the

Ad|t| aII he derivatiyve tain on

bk AR AntibodifmiFhe YRt koSSR ifkePBE SfinfRes agonists
ﬁcfr&ﬁ@lﬂglchmtﬁmtie@ Boﬂﬁpﬁ{sﬂig ttﬁ:esg%ﬂﬁz Bib1SYcARYiwHES Gthe peptides of
nmet hod known in the art. -59 WD 20047 065551

PeTnyEpon Aiwtsed hereinh Ehe Abqvssatibedsodgontsts gandsamde using
PSP KRB LEUPSL 8 PO LIRS0, 175 B o
§18il 1 J0ed; beig qaih, B__DQWS). 1981-1988 (1998); Chen et al., Cancer Res.
58(16):3668-3678 (1998); Harrop et al., J. Immunol. 161(4):1786-1794 (1998); Zhu et
al., Cancer Res. 58(15):3209-3214 (1998); Yoon et al., J. Immunol. 160(7):3170-3179
(1998); Prat et al., J. Cell. Sci. 111(Pt2):237-247 (1998); Pitard et al., J. Immunol.
Methods 205(2):177-190 (1997); Liautard et al., Cytokine 9(4):233-241 (1997);

Carlson et al., J. Biol. Chem. 272(17):11295-11301 (1997); Taryman et al., Neuron
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et al., Antibodies: A Laboratory Manual, (Cold spring
Har bor Laboratory Press, 2a ed. (1988); and Current

wer@bo6e355, Chapter 2; which are hereby i ncor ppCHUSH04/001431

herein by 5 reference in its entirety). In a preferred

ration of the MGAT3 protein is
TR s SR8 RhdiRhiea, Siinenes G(0): bLiget (L9 y Bvtesesk et al.,
K.1@C ' . i is, then ]
Ladahst 00n) ABOh S ol SRR DB i
goluetieenal antisera of greater specific activity. For

i iSRS ol B e PhetOnain wsetnior s, bgot limited
etto |phﬂf3t, %@tet:ﬂ? and t%Pé?ét R pOE@g%Etidés%f%he I%Qen‘? Erﬁfen{i(gth {Jil?cluding

i nduce the éfoductjon of contai ni ng polyc
&ath Bodire end pewid fiegiostic ahdthespeigemethitie For example, the

L nj-stration. of the pol ypeptides of the present )
%ﬁ%&rﬁl«?so%avﬁgfle ernoagsﬁgé’ g)lr %H,?}.lltétqui}/ éla.({] glbar%gtaélfveléﬂneasurmg
levelsrdfzhé Golggeitideabfkhe ipfesBiR@Shve@ion %@bﬁ%g‘i’éﬁ@@e{m%yﬁrsieg}és.g.,

adj uvants may be used ?o i ncrease the 1 mmunol ogi cal
FREeHE L., dapletiend Jabordteryidanual dFebl Smingatbbnkihodatory

0 Ny Freund' s .(conpl ete and
P s e ot ik itoloa L RUR G oEG Ty i
hy dr odihd entisadi¢sasfehaprebene irfeRSoRMES Be B eider alone or in
I sg] ecithin, pluronic polyols, polyanions, peptides,
SRDIALPL Mgothe: SRBPihbe antiteit et Sher be recombinantly
flisBd td 9 B&%ﬁ%%ogg?ﬂypgﬁt%ta't el Y- ftéfh}illﬂ.lgé%%hgx%ic%ﬁ? @En%ugated

such as BCG I'mette-Gierin
Coelydisigaov deitlyraphronsemvabut i caji gatn Stogiodypapsdes\e lother

known.i.n the art. For.the rposes of the invention,
Q?Iﬁ%sﬁﬁl%shgorawe_’ ﬁg@bogiées% t IE$FaY 1né(§ntéorp@py b@ Eﬁcpg@manﬂy
fifsed BEcomy@idd ®MmolbllésURbRY af [BIREN HSectVR ds@k Sind effector

and/or derivatives thereof, in addition to fusions
molasules sechuasdigsarslogetsypsdyeptides, dnigs optienucléaides, afiotihe See,

I ' . i rei '
e RO OSSR D oM o1 U pient Mo,
5 884,998 mE Eby96)347. i pl e subcut aneous or
intraperitoneal injections, though they may also 25
be gi &E‘:‘h aptihodihos e 1Bygnjion Appiudsy derfyabvastihatvaye mphidied, ie., by

i i1z ingl ti f
e BRI Ty WBF DRIl BTR 0 bac e covaten
atisehmonht doeDapeprdieny thepmribodyefromt geheratihg b enti-idiotypic response.

B HEBRIL G SRR o SR i h e e
00l tfve Bk6n InoditledBY., B o260 acdtARlictf gggyr%u%

I mruni zi ng agent to a protéin known ndgeni c
PhosphvsylGonamidatidne deriyatiation yekhovGupotecting/bipaking rgroups,

] sielther. chem cal. conjugation b deriviti zing
i A IR SRR
oherpenitiedca inddifcB6ES LAY Re taviea bhptlsl_y Ry ‘J%ghrili%ues, including,

i munogeni c protein such that a coval’ent bon
fub paelnited to ociipchonitrbdess e, RCTylaER0 0 0PRAG, metabolic

hi ,on: eiyn .bas t hodol.o or ot her
S8R0 DASLANH! BN DgRAFET: U5 ARGRH P B B 55 o o
muethassitalaro@enicidspr ot ei ns i ncl ude, but are not limted
to . .

The antibodies of the present invention may be generated by any suitable

method known in the art.
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keyhol e |i npet henocyanin, serum al bum n, bovi ne
t hyrogl obul i n, and soybean trypsin inhibitor. Various

w@ajouwessss may be used to increase the inmunol POI/Us1008001431

response, dependlng on t he host species, including but

not |i 'te t@ﬁ 1§ gco | ete and |ncongjete
m ner a QO §P§Fﬁﬁ1ﬁ 100 G128,GOFBIISE pp gloaal antibodies.

&ﬂéﬂhﬁ@s ofSpt pgﬁ&ﬁ@%@&é&ha&ﬁ)ohﬁ§ Qfeel&iow th@hﬂfl@cﬂ%ﬁs% Harlow,

ani-ons, peptides, oil enulsions

ol yol s,
ﬁ%e’%ntﬂmmyémabor o |Matrm|ah €@old,speng Hadjcﬁ rﬁabaﬂamty Press 2nd

b DA, SR RSB s i

Addidico s dieXATR L gsefBle AL mYaN &5
npl oyed |ncludgs thgﬁkaaTDM ad u@ggﬁh BPife REGATS protein

GWB?J‘E% aphpydied fogeadenit Sybfﬁﬁrtt@ﬂlb’cfrdemé matupsd e€ontaminants. Such a

Tk A I

©X gmataimpﬁcam MLVﬂ?hEorEBSthﬂanda 9§lyPéptIdtéQ)f RREMOBAtion can be
ant i bodi es.

i npventi o conpri se nonocl ona
ﬁ;ﬁw&}ft@ﬁgﬂo X%rﬂ‘i’lﬁ&{??‘e@n??&lﬁ ingduding bat aet limitethtonyabbitel anige, rats,

"%Aﬁ:t Eﬁglﬁﬁcestﬁg a@cﬁ&?é@sﬁe%gco?%@ég Bgﬁiapo\éaéa %§{he? Egemﬁc for the

AN1RFH. In@adrbyu&ﬂaitlbmwf thetpobtpeptidds toff iieedihresent thveatds AL PEMail
Laboratory Press, 2r'd

%ge or( nggfjecge}n%?%flrﬁqgmﬁq%gz%%@gegp and RH?@EP‘@)@H adjuvant. Various

ju el
Ao vaacines 1768kl SET bty e o

FRSYTES) andr«eﬁlu@ bt arg hot, lirfited, to,JFrehndfs (roimpl@e aﬁan(cmﬁ@ﬁe)te)

ds Kno artisan
gg%f%% %gh qg%ﬁl num @%}?XH@Y EIC% ﬁ‘btllV&ﬁélBSta]FCgF such as
msokécumhmg)lﬁmmﬂﬁﬂ)dlmls PN anRRg] RptileC bl Qe s k&fHR I thpet
imited to, the human B- cell hybri doma techni que

HBABBEpings dlaﬂfOPhQ@é’:;andm(ﬁﬁaﬁélﬂsoggﬁﬁﬂdwamn@dﬁmm@u@ stBCG
?Jacﬂle da%%gt'te—a‘ugﬁn dzme(‘l O{yrfo‘ﬁgc(iienu%g p?I&gﬁAS uvan%agg also well

and t he EBV-hybri ni que

mmilﬁhahrtﬁﬁm th@ﬂm@sseéra)d tlﬁaﬂ@fﬁi‘tloﬂfhﬁfrﬁtlﬁlunzﬁg agerik may be
Such anti bodies may be o

ér%gped af'rﬁé’%‘@’F Btﬂ)fﬁpci’fﬁg% jnyeftiqny H}Cmni‘ﬁg pgjaents.grriants gad/or
degRatiV&haaerf, %Xdﬁﬁ&?ioaﬁﬁoﬁéq@ftﬁ ‘ﬁgtero-mg%dgmfe},pggtlﬁ?es and other

{)r oduci ng the mAb of I nventi on
Pfﬁﬁp@iyneptldqswscrfheddiwin on of high titers of nAbs
S the refer d of
pr oduc |on gmiﬁ%ﬂl% e'ligelnéecte in the

el Be mumﬁpls @ubcﬁtdﬁ@&bﬁ%ﬂ)r%&ﬁ)eﬁtdﬂéﬂﬁﬂ ecB6hs| fﬂwg}gthey may also
system hanster, or other ap oprlate host " ani

lfey%"%ﬁnf“?muﬁ%lﬁ Yz @ad/opjheopehy )rﬁ‘hmmmnwgzmgegenttImy 1nc1ude

r od ce or._are capabl
I%JA, &ghd%syd()fggg@él%’%?} Hé%%[g ﬁf?f PrRBHRIC |aﬁﬁntﬁﬁ?qr‘fﬁ§dl es
Etg&hdwgldpos peecndtire aff the geilypdpligest(he, jgéfﬁé&ﬁ'h&ﬂﬂﬁ)h@lﬁi@ﬁ‘& -percent
Alter atlvel t he | ynphocytes may be inmuni zed in
Rydronbiicr e Stuitih ng: %}@rgﬁg@ﬁ@IGWIP lpomy picoait myayi beqlsefié to
doRjugRRRAhd Hﬁ%uﬂlfzn{grh‘ageﬁ’tr t§ %‘iy%tem known to be immunogenic in the
mammal being immunized. Such conjugation includes either chemical conjugation by

derivitizing active chemical functional groups to both the polypeptide of the present

invention and the immunogenic protein such that a covalent bond is formed, or
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invention or a fusion protein thereof. Preferably, the
i mruni zi ng agent consists of an 5 MGAT3 pol ypepti de

woero4persel preferably, with a MGAT3 PCT/US2004/001431

polypeptlde expressing cell. Such cells may be
issue c

b Rsipftofetn Pt R Rad ISR By SipttERoTE KWk the siilled

na€lbdnl. Blartkgigh 6f @cﬁ@ﬁ'}hﬂiﬁbgéi@@ hREa i%glu\i’é Tt 3% ot fiigtila to

bovi ne serum (inactivated at™ about 56 degrees C), and
skegyppledinnes aemp@wnab @@mm adlourginl baingthyessiemtlinakndstiyhean

of b
il nARAPE R0 iy Bins® bl R kied & iBusr PR oM mrIaPs
bﬂemsé viepdieitng @Sth(e hoBRLspedie it ludiSeButl Ifot gﬁhiea t@i:réﬁﬁﬂ'@n

or|g|n are desire or spleen cells or |ynph node
cepmp e&r@ddg‘éanph‘:@ recr aelh syrlirasalunainusdidsey da sarface active

%%Etﬁﬁa& JJhe g léﬁ%?ﬁ%ﬁ}é%furgﬁlg p[) %F {)&%ﬁrﬂ x\r{\gui)e%tlc?eg el%ﬁmulsmns,

i T LAl usrn

skenyholaémﬁmlt hﬁhbcy;}aﬁﬁf; dgilty@plienolt gnd poaentiadlyhigbfil Hﬁl’ﬁ&l g@hvants
(Godi n CM%E &Io Anti bodi es: Principles an

ik 5 BG E&%W&e -Prgy angd Q%ﬂ)ebaﬁﬁnms@am@} Additional

I | f
gLt 8 5 S AR
bovanephaspbotylilipid Ayrsiygihatic utlsa]mleldyqoryrmmymolam)ufhe immunization

e 0 C i nes are d. The hybridoma cells
i toRRn e sl GrecTred Bcart et A Regentation.
pr ef erphl antiboditabiige %f@,eﬁrm%ﬁ@n %&h?f gHprize mc;nBé‘ltonal antibodies.
inhibit the growth or survival he unfused

i Masedenal aetibodiss|msay becﬂreparahpmg hylfrideana methpds, encteds those

yRpoxan
SRRSO SR RUA R8s BT AR U . o
cuB 6,110, bR Hiadowt erall, mtlbwés d@ﬂﬂ&)lhﬁé@ FRhl, mdlh spring Harbor
i ncl ude _hypoxant hi n am nopterin, and thym di ne

(Laharpt%a’lm% oL 855 b Bammsaling. ot ey é\fl@nqcmabr\@mbwws and
145 hg ]ﬁ Vl&‘e épg TS?B &1 ??él E)fl@¥ Etzaqd

nes ret icleéen port s
M@b a: %1\116019%6()[;) K@hbn enaloﬂiuﬂrjt Irbmdnolby 29@ el%kél) e todttbr

ant n cells, and are nsiti

fl%fﬁ%%&@ﬂ t0 816 a0 QIR RBPIES B#I@F@Pfiwhf%ﬁ%ﬁw@eyed
Gf@f protih €S modb&oRd fahiBod¥EhONBed bileie nWlifRe SRS tﬂ%%uman B-
obtai ned, for instance, fromthé Salk [nstituteé [

el hybidaraiscigiguek ossanetbi.e 83, mmmwae(:ole et al.,

eg@g 'B:80 I\Eﬁ)?\ Si:éilléclil [E%Agg#gzg tzlq‘y?@ 8&@&18}rﬁs§éﬁyhgd%5n{echmque

(GBRG@} alRs1 985 OModeclodl AdioMECENd A ntE Fekgf), WrOR A8 Inc.,

t he_specification, human nyel oma and nmouse- human
WPt &F3fy SPefnentiberies mayee ofjaap imavaogebwindatsingading &gC, IgM,

(e, 8R4 L PR R SRL 988l L 9L 58 SRR

REENIGD O04/06 @hikRAted (A 984) or iBiHdePodatticl of, hidbAeed siialbs in
Ant i bqdy Prgpuctlon Technlques and Applications,
VOB CEDQRR Pressptly prgdeirodgpgthod Qfawyiu?iwn 51-63). The

cul tumg, an : ée ﬁlegfe&'dcgnfoh&, BRI A0PR afehd S AbSe with a human

cul tured
immune system, hamster, or other appropriate host animal, is typically immunized

with an immunizing agent to elicit lymphocytes that produce or are capable of
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assayed for the presence of nonocl onal antibodies
di rected agai nst the polypeptides 5 of the present

w0 pooe63isen. Preferably, the binding specificitRCDS2004/001431

nmonocl onal anti bodi es produced by the hybridona cells

ePEE ThERGeRbel Y SRRIRRL bR b en i) ity o

eARABt Vel ¥) Iﬂ%ilympﬁmsﬂmlaapb@am&mﬂﬁé@m fifkb] SA) . Such
techni ques are known in the art and within the skill

of t helhgrimmgmzing agemsivillitypicalyfineldy pelypentidenphibe pesant

gc a%r@ﬁg?()a %Z‘ﬁswl{ gl.rote]rrq Fh%?io@rﬁfeg% y,gﬁ% ﬁé@?ﬁg}éﬁéeﬁpc%nsmts of an
Bidmmolyﬂ@ﬁdé 1) nfckd Pferabifyl @ithtalGATS e dpdpyilde-egipmaBsing cell.

Ils are |gent|f|ed t he_cl ones naﬁ be subcl oned by.
%Ptorﬂbmar BEHSHeD HodyvitaRle Sisegubigs BSems Rewe ver. it is

Qf‘% e o @it RelP PERSs BOSNEY FASER TN SBotéiReg i 10%
cfiatal bo‘dnﬂmﬂhwlg éh;afté‘fjdnégatmﬂmwﬁeddgmeb ﬂﬁe%ndfsgpplengngﬂeyith about
A RS PaL g, gt a0 WY Pemcilia i agout 100

Migyi@l 8Sstrepfmhychs dadellyBETRL erl@]ﬁrdi‘é%@lll%ﬁhocytes (“PBLs”) are
ant i bodi es secreted by the subclones may” be i sol at ed

drsed gipells plelaimhanopnigin @rq:dﬂsu@d o1 spldéuenlisror dguph sedefdells dre used

by _conventi onal .i nuno urlflcatro 4
A pEERRIL bR LTTRER E7kha. Th PSR bl foged vin
handrexoramiaéd &l ledy 1@[@ Ogliaplyfusige bgaX HuuB ! la@polyethylene glycol, to

chr omat ogr aphy, gel electro horesrs di al ysi s,
Jprm ﬁrfrypﬂéfr% il &Eﬂdarrﬂwwomr n@kAmﬂecdh%ﬁr Prlgealemeri gractice,

art orcelfr%gs g) gb% V54 Il@%)ylrﬁrno g]q:%llq{ﬁe%%rg:dguélgﬁtransfmmed

i on of” nonocl onal ant
trhmamahhecerl]rsvmnmﬂmy siydloinal delts b’éﬂbder%bdmné hed humal engin.

rodyction in hydridonas, . For exa oclo
RS rEE iy e na Cal e TRRAE . BUA TYBTATRS SR may be
Leffredsn hREZHIMERAL %QIUIIIpt @?érﬁﬂ? cM‘Pramgr one gllﬁlore's&%stances

In this context, the term "nohocl onal antibody" refers
tthatdnhibit thengydyth erewirvieal of rtlmmlra“usrdngmeoe@lmdygﬁs &or example, if

t I
155 AL RS A SR kent i e A SRR S ferase
|SIU B 6 HPHTS, Qﬁw&ﬂﬁﬁ@niéﬂiuﬁgfo% @hd:mvﬂahrae tyépllcan w111 1nclude
procedures (e.qg., by using i gonucl eoti de probe

ARORIABE, ATBROD BT @NG &lﬁfpiémef( HAT gedipmg bﬁé@cfwb@tanwg

gp@ ﬁg%ﬁ rine antibodies, or

??@\ﬁﬂ?ﬂr\éﬁ rdcgm u%gn%fl §?rtg(%|nggd or ot her sour ces)

The h)Rieﬁededlrmmﬁﬁalwad%ﬂ%l@ﬁﬁ‘él’bﬂos@@:fdt 2 PAE8R I Sdpport stable
ells of the inventjon serve as a preferred sour ce of

CHRICXPESTERN PEItROEY DY tifeselosigal antihodispiadueiag ey and are
SRR UL, o Bl Y AR L0 e
evamyriiChHPelooe lires, whichy el berebtaimkd sfor instance, from the Salk Institute
Cell Distribution Center, San Diego, California and the American Type Culture
Collection, Manassas, Virginia. More preferred are the parent myeloma cell line
(SP20) as provided by the ATCC. As inferred throughout the specification, human
myeloma and mouse-human heteromyeloma cell lines also have been described for

the preduction of human monoclonal antibodies (Kozbor, J. Immunol., 133:3001
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that do not otherw se produce inmunogl obulin protein,
to obtain the synthesis of 5 nonoclonal antibodies in

W b@40essenbi nant host cells. The DNA al so nay BPET/US2004/001431

nmodi fied, for exanple, by substituting the coding

3P B ode et Mot e Siheg e llos Rectbdaiis abbs

(Aﬁ)lﬁ%ﬁ@ﬁg I\/Mcel Hekk&lhc., Moehv YM;H "(1%7? 8gt 3 13153) supra) or

by coval ently joining to the | mmino ulin’” coding
sequentie alliuromediaminofhicthie @gbmhgns e¢|lsame eulfuyed ean then be

| obul 10 I . de. h ) )
BTSSR BB RNR%RLb s FHlFanins peaogppices
tdfehe prRBH AMenGoH PirdTeraply, 8o HAdIhP @ﬁéélﬁﬁityt&finéﬂi‘)\éﬁﬁﬁl ftibodies
or can be substituted for the variabl e domains of one

dedusen by shphyhirislgmsicels wfdemﬁmmmb:yddymmptdmntahv@ at byan in
t
o Bl s BB BRI BT B en it o

Arepatoabgridmt a@apv@MSM) Sushi Bt @fes afeelmwdd inkROWA ahdwithin
one nethod i nvolves reconbi nant

F
téE‘i) F@lgltsqf Wo%ﬂg@%%ﬂ%@mw olghe momarlanalmatiherdy ganetpr
|
e faﬁx»ile‘,: Ba H&ermﬁ@@hy ﬁ‘%vsyca&ﬂglldrhn'aféf 5 lf?’f\ﬂ{sgg alE ?Sﬁﬁg Anal.

point int c regions O preven
dhathenc D¥5220WUPRY. Al ternatively, the rel evant

o o rAGsrgfiocsied nibadtun st Kentiid, e may be subcloned
Wyasditing kiildfon pfdctdurdd énrdcgrﬁﬁh R9denahe Iﬁétﬁ@dﬁ@o'dﬁ@l Supra,

for preparing nonoval ent antibodies. Digestion of

amﬂf(on)@@noe@mg@o Wmdm@@lfmmmwwﬁ 3341 9&1). duiitghle

TR ST s PRI kb b S Moty et

Méﬂlbﬁl a@xﬁmedﬁm lmgr@tm@eth%aiybﬁaum@fsens%bﬁba Bi®S/n in vivo as
known in the art including the use of hybridong,

ReiEsstn AGMMAnd phage dlsplay technol ogi es, or a
conbi rﬁ&c}cgﬁgﬁﬁfubo etgd(ﬁgﬂLy%x Hgsclln 393 1solated or

anti bodies ca e pro uce usi
|p|uulfvadi ifrogn thh eskure manttiurmh ra»r astwteﬁﬂmdancbcmaﬂghinal menuno globuhn
rlom1et i bodies: A Laborator

WA f‘“"“(]@B‘F%la USSPy r@aﬁme BROkFiB Ay sqpharose, bydppxygpatite
t i S
gagigﬁﬁatc&rﬁ?}WEEﬂ dxQfhsioR ch?émato%tﬁp L Sevls&ﬂfﬂhor%@fs &%ﬁi) or

d bri domas 563-6 Ier
@ﬁm¢Yd@@@w@gE@bylncorporated by reference in their
entir

her ei n hi%@%fi i S-rarljﬁ1 twé)BE{ %&(BHYVF%% ﬁ’élg l 5?%%& 2’8 H}ét ‘ﬁ? 8’6115?1“1 the

hytror giePRodREbN 6f MBNocldikke ahEldlics HRA AalsO ARl in AdhtibR RNGt limited
refers to an -64 WD 2004/ 065551 PCT/ US2004/ 001431

é%fhewaiﬁ RrRgUction iy Bydrideanasr oon cxasipleg the mpmaetonal antibodies may

Fo e 'bQQSI@(%%I?S% HNAR %e‘fhdor%y&mﬁ Xﬁﬁos? thfzscrlbeciJ 1 31%2 8atent No. 4,

I8t6 eds Iif thiis qonesttichagra I‘fdlo‘ﬁcdileﬁa’llaﬂgbé@ rSfé%DtbfalnCantlbody
nt.i bodi es u3|ng hybridoma technol ogy are routine and
iyed o STHEIS FCaRYICapItRES & RIPISEVRIEcdonan THR DA chepding the

tHoclonal antibodies of the invention can be readily isolated and sequenced using
conventional procedures (e.g., by using oligonucleotide probes that are capable of
binding specifically to genes encoding the heavy and light chains of murine

antibodies, or such chains from human, humanized, or other sources). The hydridoma '
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5 Exanpl es described herein. In a non-limting
exanple, mce can be inmmunized with a polypeptide of

W b@4foessent i on or a cell expressing such peptiPBPET/USW0€001431

an imune response is detected, e.g., antibodies

speci fjc .for the antigen_ar detected t he. nou

SRS b e i 0 S 20 L RS0 56 L et AN g prated. the
i DRhahedbe fRBFRICHPLERA v@ét@rs Wﬂﬁfﬂ YaRd tﬁ%ﬁff\%ﬁh#d into host

known t'echni ques to any suitable nyeloma ce
erlprpiah asSlimeaniQO$ celin, Ebiresd hamstemm«éﬁloamlh 6r mpreloma cells

s are sel ected and ¢
B O b A S e e o, PR symthess of
aas@yeshabyntimtRe @Stﬂé@éﬁ@ﬁlﬂlﬁhﬂ‘t HSst%EHs The 'DNR'ahs% rhﬁBaIBe modified,
secrete anti bodi es capabl e of bind |n% a pol ypepti'de of
tiReck ampletiysubstitnird the soding sefjuengs fon hymae hedvyyand hght chain

Cc%ﬂgtgﬁtr}ﬁ)nmn%hin p?ac@o? th%flﬁ)%g(%clégbq%g ﬁu%w%%ﬁ‘%ebe sg@fée %%gnet(ﬁ% 4,

/&1605@1 Mdn’ﬂsoﬁ étel,mupee 0f by BYRIEET oﬁi@ﬂodﬁelmﬁﬁ@@m@ﬂ‘n
erating npnoclonal antibodies as well as

afﬁa%ﬂﬁéswé% Al grBEHobie cadingseansaCLI9EBmOB imgunoglobulin
e
L S ARk PR b by BRI b ole Bl BELIRGeYor e
genﬁalatcbmauys dfusiangbady enbeintvestions ot edrels sfwb@uitu&drfmum;
ed .with an antigen. of the ven
@ﬁéoeémsgf SRTAHREROBDGURE SiEF ¢ H@%P b ention to

rce&@ggbmgleh&mag&ea{,ﬁ% ?n for hybri doma cl ones t hat
secrete an anti body e to bind a pol ypeptide of the

i nventihsrantibpdichady bé rrmgneaicm antibodics. dalyrrsAer pepairg c

SRR BRSBTS AR RS g mvones

Fegonktenard Eﬁ{i’d%@(ﬁl SyinPieiogRIbilih Gighl @RAUPHRI Bbdified heavy chain.
i_munogl obul j n nol ecul es, using enzynmes such 25 as

s deAvY ehsimissemeated aeneralivany sping o r@eﬁg.reglqm 80 as to prevent
%%Qx%}"cﬁﬁuf %%Psh)&mf r ﬁ%‘ﬁﬁﬁ%\l}/ tﬁ§ ?ek? Vaflt Hs?e%gete ﬁu@ OJ}E %&tltuted

e "vari abl e regfron far hCon
avith driogher @rinaanichiasidnt of e d&m@/smatb revienr cressaﬂk)jlng

theatlbodle f th nt i nvention can al so_be
| gener &gro Iaeﬁ‘cf'ﬂgs 5P Saégltﬁﬁ%lﬁg PEFRAFING YRSV AlsRisankiRe s

%ésﬁgn F Enuﬂd&&l%@gﬁ)dqbéﬁhﬁﬁeﬁma%ﬁf ar§<91 4N ‘P{aff) %g}nents can

donmi ns are di Sp ayed on t h sur acé o
;ba ra@¢<n111dzshvmu$mg ating tetchmqpcﬂ Jgnowal ipdbé el B/En]lue]nndsantlbodles

{
SR BE bR A g < e Bt 5 ehbr §ER o i S RET e use
@R BYtasdeth, idcoMbandng Féﬁﬂtpﬁ eQimpl%teMﬁcﬁ éd, Q@ﬁ@é&bmanon thereof.
PCT/ US2004/ 001431 or conbinatorial anti body i brary

Eer @Xﬁlﬂﬂi@»rﬁ&@ﬂ%&omﬂﬁmﬁevm Pﬁh@@p@ﬁm@wm@y@ﬁdomﬁc@emues

h nti of J,nterest. can .
E{e seF%tht%g%P%Jrlvﬁ% the | :gg(gtatu OL CXgim 853 ,1n félar owe agli rédmbodles.
lAabﬁio@a:to@aMgm (molcaspm@emalbeﬂn@b@atoﬁ;apﬁew edd £, 1B33):

| i surface or bead. Phage used in these nethods
gfa@m%pg,aqt AL ini MeRosloa enghagies and T Cell Hybridomas 363-681
(Elsevier, N.Y., 1981) (said references incorporated by reference in their entireties).
The term “monoclonal antibody” as used herein is not limited to antibodies produced

through hybridoma technology. The term “monoclonal antibody” refers to an
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5 including fd and ML3 bi ndi ng domai ns expressed from
phage with Fab, Fv or disulfide stabilized Fv

wWa@eioloetdy1 domai ns reconbi nantly fused to eit hePCT/Ei82004/001431
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phage gene 111 or gene VIII protein. Exanples of
ha lge di sg (5% met hods that can be used to make the
pdnihasis derivedirpmessingle FlovednsiBding say ey ofiss grokaryotic, or

' ol . Methods
HBELF0EE gL e AR oy Blieh ity prodlBUET, - 0% P0G
184: 1Meth86s i prdAMg; anKetﬁebmbg fansphciéit aﬁﬁquﬁ%ufsmg]hybndoma
| mmun 24: 952-958 (1994 Persic et aI ﬁg
9te<1 ?Oggrgﬂffa rougige eh Wet kaptn inghe FHcd 3 diseRR 1%;9311 in the
B a7 o R AR R e PO s oygmunized with
wmﬁa@ of MOiIBRNAEH T cANE:PPIsEBE BOch y@t@]a/ QAG3Br imiine

95/ 15982;: ., WD 95/ 2040
RSB lologtcdnt 2 dabad e gpCiRd fortihes g iEsR pré detsgsed igde movse

Sehnrl), tﬁéﬁlougés_/;ﬁe&%g hO%éstePami’ léil%@yte@ ishEafed Q‘ﬁe splenocytes are
5,516, 637; 5, 780, 225; 5, 658, 7 733, 743 and

ShesBisedBy weldmown tmnme$ ® &my@@rt@wp ms@éprh@ﬁébnfowxample cells

é‘%fg :CS ﬁlgg bﬁ%‘? P‘é%lﬁlgk gan gléq éi? IEI%/BJ{@%m% | Be actgg W Ecloned by

Clﬂﬁitélgdﬂlﬁﬂinomﬁe hyadnbecipies gt s afayd sy ﬂﬁ:&ﬂdﬁﬁﬁbm adhe art
generate whol e anti bodi es, . i ncludi ng hunman

aﬁszr Fedlsdhatsectgie @H?O@Phéﬁpa@ésﬂf payling Pejepensida @f Hy invention.
SIS A A S50 AN OGRS b g

mﬁ&ﬁmmzmgdub@withrploamvehgmdm dessri bed in det ai l

bel ow. , For exa

| e, techni ues tQ. rec tl
pr oduc‘%cqﬁé%‘ng e Péﬁsﬁmiﬂ(‘& 1)02 W?%@??efﬁ?ﬁn@% %%MB%
Sl &'ﬁiﬂb@les'ﬁ?%‘ﬂ% ali QY| O&Jb%d %gttheshﬁ%ﬁloa%oinﬂﬁ&%g

d| sc osed I n PCT publication i nax et
atulturiBg o Tigbtiddga eell deR(Bing 86 @n@lﬁmy(qu@ezmvem ‘«ssbtwam preferably,

3o b iommet eiairg RS (asasfendifts U] pfpeGmotse immunized

| NEP b ofitalefdf e MOERIBREE M Eelbhﬁl dell€Bhd fhehis@8¢ning the
Exanpl es of techni ques which can be used to produce

shybgﬂem@ﬁwsnltmgirm thednsippiibybriflorap glpacy thgkgecrete an antibody
d
z?congqgc? gplygeﬁéqehffg eeﬁgg 4 946,778 and 5, 258, 498;

s n nzynnlogy 203: 46- 88
( 1991) AntSludydtagatents WNADr&@0pmi90 Spel TR e pitbP&3hay herdenerated by
Skerra et _al.,_Science 240 1038- 1040 88). For
Seeavn feehniques Jror e ARPIen el nsl ek %ga%tﬁ?fa% ééﬁ%ségwﬂon may be

t

RSB0 B oL R L o b AP Emol e engymes such
S 2084 (G568 dceRED/ Ligaean) 00fetBh (t(aptqdbcde@b )2 Kagments).

i eric antlbo ecu e different.
oD Ptgeritnes Farttin s Rty <ardonehP el fiRimiasnEReign and the
a@HmbHﬁﬁp@ﬁ@heas,quaﬁs anti bodi es having a variable
regi on derived froma nurine nonocl onal anti bodg and a

D

hurman Faresamolst mmntlhommfttbﬁpremxj iimventive céroddso pogenerated

purs?ngu\%r{(])gs pﬂage d’lspﬁayarrr]lteého Skfowit inThe art. In phage display methods,
functional antibody domains are displayed on the surface of phage particles which
carry the polynucleotide sequences encoding them. In a particular embodiment, such

phage can be utilized to display antigen binding domains expressed from a repertoire
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5 known in the art. See e.g., Mrrison, Science
229:1202 (1985); GO et al., BioTechniques 4:214

W@ 1®809355G [ lies et al., (1989) J. Immunol. MP¢DUS2004/001431
125:191-202; Cabilly et al., Taniguchi et al., EP
171496:. Morrisoen et.al., EP.173494;: Neu er et al.,
s Sag s B e i g5 bR THGGH PRims i
adntigeNBindl doheii® hdt bl 8f)anti NEHOEMERSst 84n B seledMa difientified
314:268 (1985); U.S. Patent s. 5,807,715; 10 )
4Wgh gnisp; e.gnlsing beBdantign etansigen bensk poeptued therselid

et 1 BRATPBe Lo BT nt AR AL B RTER,

tinaludingifadsd M tsleging @dmanisiegpiRsded\foig pRi@ With FEl, &v or
conpl.ement ari t¥ determ ning regions (CDRs) fromthe
néplfderiabisipetie anthedy somamssernmpbinagiydrsedite sifher the phgge gene

; i - ; :
TR VIl he R ERGaR: of bABR il RUREN LB ubdo make
viht Antivelias@if tiesposwt yehtsi wokidé tose tikelotdRndriikman et al., J.

SRR 8T8l A S it a7 15

b t ' tog. i: f
10 t%lg%, R@gEbmlu%l; EP’%%I’MEUF’Q' iﬂiﬁugﬂdZ?gSﬂQSS ?K9g3;51, Serdil 8t 29.6 Gene

I'nteractio ramewor K rési dues t
| HRr-iL8 ¢1997 sribwmlet nbshdvemses injomitaoiogydy7: 194R280y@A94); PCT

bi ndi d nmpaLj.san. to i | U I )
riera 2 HES TR TSRSt Pisklen Bl S0t Reg1107s7:
eWD 92/QEEM VED 92/18618) WO $71 E¥s. WO 95/15882,088) 95/20401; and U.S.
Ri echmann et al., Nature 332:323 (1988), which are
i st Do a2,698. #1209, 423640 % 8#88.484:5.550,Thie55427,908; 5,750,753;
ont i : . o . L ze i
e e i e e
ex 61 (8; c&dbRigristh isigedrbbtatbd e by RéEEEreptdin igsadnitiggty WO
91/09967; U.S. Patent Nos, 5,225,6539; 5,530,101; and
5, 585, OBd5scribehiadhs Apvsremnress afterphang sqlepioggtic pygbody

. . . . .
Ec%dﬁ%%s g@;?g frgﬁlﬁhﬁ P%?éétgeatﬁ (Eg iHat W&Jc@% égﬂ%eﬁé WhoftSRitibodies,

498 ., Proteln I neering
TieepddgHuBha afti®8Hgs, oRagustker. destred altigen Bt Ofra @6 96l

1994)).. d chai huf f 1 j. U. S.. Patent No.
cShgrisbdin Y dgalfathost hclods i mbimALan S bR s nUpRG el
OfeaftDAR] BN, @61, ds HQSHBMES dePHilN UG SthricRhMBplel fechkigisao

source that is non-human. These non-human amno acid
rieedraiaanty wodiaedfababaly e Feabu2 fiegments icap alse be employed using

r1%§thgcgﬁe]§iowmin%ﬁe at Ebc:}% :t cgslfa :d slgfo%eg Prblféé’g ?g@qaﬁtllgm {)t9"2/22324;

varl a omal n.

paoflipagredalf, BidTavhngued E2(GREERE60 ADOYY, ah@Sawaind al., AJRI 34:26-
co-workers (Jones et al., Nature, 321:522-525 (1986);
R A AP AndeBetigr et alnajcignse 240: 494 WD4500 2B Desa1d references

e e e iR Bty o SR o e

rneeé it prodike singl&Eivis &gy ent agibbdies itvdudeahoesjesdriieddn U.S.

ATl KR LR Ll oyl R ﬁgf‘MgC SRk ;ng%%f deyaio lilgghg 203:46-88
fl%b@ﬂ? StWPet ., pﬁ#@ 9P895-79M3Q1 §93, PSR 3l §eil RS 940:1038-
an’‘an 1 ntac uman varil abl'e
1040 (1988).

For some uses, including in vivo use of antibodies in humans and in vitro

detection assays, it may be preferable to use chimeric, humanized, or human
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5 domai n has been substituted by the correspondi ng
sequence froma non-human species. In practice,

wheovasssset anti bodi es are typically hunan ant i POOUB04/001431

whi ch sonme CDR residues and pOSSI bl e some FR residues

bstjtuted f I t
SFrEpBa du ot ah 2R % R TerHe i itk HREFEBag ans of he
%ﬁBBﬂ}sﬁre%@ﬁ%@ﬁbmﬂﬁﬁéﬁeﬁ‘ﬂ dni@h1 s@%cﬂas? a8th aslé?lu%B@ies Aidng a
typically two, variable domains, in which all or

s\ibigblanegian rlgxn‘eﬂdl frasn atrmenr@mchéglabm;lb@dy nae@, pbnohano

iR aoRlon iR ST Rk AR B bRl Bl sPmes Riamgipodies are
hensam 1hl‘tfﬂiEJé1rt3$eSE |, IMoGROSSt5dhSe S8 gm;@ws?h ©i et al.,

hunani zed anti body optinmally also will ri se at
G cagieriod (B8 Cillienst i GBI X 138:191-202:

(i 8, e, YRR O e

eﬂl &0 86015\5313{ RoBidRorB&3. 390 870838) Bo@lﬁkde’EESlt ANatgr3n2:643
%%Struct Bi ol 2:593-596 (199 | et el hunman

Pobipwergiret plaNaturg 3208 ¢ aee{lse Pfi'@iat N Pafe u%1|5e:
U4, @ﬁ‘; %@man(@fl gAY \&?ﬁ"éﬂ ﬁﬁ Er% 11}3%({9&‘ LB Mfe@?nc%% R entirety.

a variety o nown i n the

|Iﬁmha[dz¢dgalmha@es ainesaptlhgdymbleomlss ﬂesmqnldedne&mpaaem sititgpdy that

ntib ?i 20 I| raries derived fromP
B et snbE S Rete 9 Spp I e riny despmining rogions
4 8B m ﬂl@%oﬂwhﬁﬂrﬁn%ﬁéolesadﬂl‘a A QWek 168 bhLHSm W human
98/ 46645, WO 98/ 50433, 98/ 24893, 98/ 16654, WO
9BINBHOgBbuNDIBE TR Qitenaﬁs@mm@xbs_n@mln tlmatulmsz frampgiv ey
B oBEZARRS S o RH Rt ) L Yoor

amabaﬂ;st@ e iprefbilablyf i@ipré Vg api @paiadih@Theée fuBRork substitutions
nonocl onal 25 anti bodi es (Cole et al., Monocl onal

¢ 1dspatiedsbymathodn wel knawp apihe 2 g4 RY mpdsding of fhgggteractions
LTS PR B Rork el bty ool a3y imporant for
tantipsyeinilingrmd sequenodhcangarisom orﬂlria]htlifg vafisvak frammorlgremdues at
functional. .endogenous | rmunogl l.ins, bu [ an

BEaleE DREHER S OIBER FoAl b el b g SHai0ED: ERGhmann et
by nNBtu'B@M 3@@9&38}3 Rihi@Nak hedthor By A nWefé?eﬂ%riﬁ their
conpl exes nay be introduced randomy or honol ogous

re@brmibs hémtlbqadlcmfm hedwsanizet) mymglawagﬁ@mféglmglues known in the

At RENERE B Lo, CHIRRARE @B B 40P myflaRbRM o

rmwy%embrsy Dhlefit N@£ 5\@525(394$ 886,961 aREH/ SQSZQQﬂ/v@Qéé&Jg or

stemcells in ad ion to the human heavy and

erariicgaEE 5B B0t S19. RSt R oMolscaler Toumanalozy J8(4/5)489-
& rgggr 7 t oﬁﬂgxlrl@keg«%%rs Rin %?1 fn@@ﬁ'l f?@?’] QOS5 BEAJ gfggég:lgdrgugl%a. et

ein
haMrrBNAISFQTL@ﬁQgSDIﬁJ(llDMl)) | andichhiyi shoffiih@J0.8sPatent No. 5,565,332).
ion. In particular, honbzygous deletlon of
yr % 1,118?]111 gy has one’or more amino acid residues introduced into
it from a source that is non-human. These non-human amino acid residues are often
referred to as “import” residues, which are typically taken from an “import” variable
domain. Humanization can be essentially performed following the methods of Winter

and co-workers (Jones et al., Nature, 321:522-525 (1986); Reichmann et al., Nature,
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5 endogenous anti body production. The nodified
enbryonic stemcells are expanded and m croinjected

WO ni0a/06dsast ocysts to produce chineric nmice. ThRCT/US2004/001431

chimeric mce are then bred to produce honpbzygous

e e VBT o etz Saleft. CACTHr heto S8R by

V\sdl:)btltatlﬁgil(ﬁl@hﬁ@DR@ bt GBIR scQuéhces B! the &rrédp &Qﬁﬁ% %u@ﬁce@ ofa
pol ypept| de of the inventiion. Mnoclonal "anti

d]iﬂrf%@t A a@hlArs“fPrdilagly,rﬁewla HhumgarizesE anbeoditt aik nhigndricamtibodies

S TR AT —

t dcamg elsbeehaub@iuﬁéd by tHe@rrebpoha biendt €@t £ 86H-A08EN
during B cell differentiation, and subsequently

LﬁP&@F@&n PEACHS% hslmatﬂ@ﬁqi ﬁ@l@d@smmﬂmﬂ@ﬂn antiboriiessn which
m@gﬁp%gﬁs Eb%&‘tﬁe Férg Fﬁ gﬁaﬁés § SL} 2 1tu£erdot(f1(%I 1% %nalogous

asites boxbiderst. anfibodiesn over vi ew of 15 th| s technol ogy for
pr oduci i es, see_Lonberg and Huszar

n anti bo
I nt . &&ﬁ%ﬂef mangze: @Qﬂb%dyofdb@amprrssrswast@%taamaawf at least
HrRCURBlyPRaRY th" hariAe Haﬁ’i Qymfvﬁ{lckpﬁl gyﬁib@ﬂnu%}%pof the CDR
antlbodles and human nonocl onal ant i odles
pegivot odrsespond forthehesif aglosthnimand nininoglobslin sedall er gubstantially

;@T bgkcat.i ons Y0 98124893 . IO 92/ o%qw WO
[ of IHOER Hsipiigae H0s35T & Eimah immupSglahylingonsepssyeaponce. The
UuanBetientib ftlﬁla‘ﬂl&%ls%&%ll ot 15@351@3&@ foﬁtuﬁ%}f  fh2O;

5 569 8258 5. 016° 5, 545, 80 814, 318 5 885 793
gigygogiobulin fensting sEiGDEC), \ﬁmlcéﬂl}aﬁhet ¢fradunm1ammdgipbulm

(5485605 1 0 B gy HpESE Bz o
@948 hand PrSetn, Qs.e0p. S@ﬁ):t Baold] \Ias B 199G

(Pri nc to éegyl% can be engaged to_ provi de human

ant i b @&ne@tléa%lﬁﬁéfte P&rtsfélllaéb’t@alr%m@ fejdherarsuiig

t

é%?}]%t %g Mm%hrﬁ% r;&gﬁt | }r%ﬁtgggg(zﬁééb&ﬁq)e azfane rof nr%ethods
knawn in iherarniogludinglphage display niethdds alasxgﬁad abm umigsantlbody

SRt B ed o Ay OSBRSS SRR Dt hptent Nos.

Uppm, madnhelnu@mhmﬁ@hbl%%nm Y8MEEs, VB0 98/50433, WO
observed osely resenbl es that seen I n humans’

whi ch ¢
I98/240P3 r‘&Qp%&ﬂ@654» W@ 86/?»4@96; &ve 96é?aa765ng@dﬁm 91/10741; each of

mllﬂcogg&%teﬁ 'hg lg)‘; egéral?c% 1@ Ir,-lltts Igggﬁ%sf g[%e t%:%%gug%{ngg?le et al.,
hiog BoErd&ﬂ&, #B0dce alﬁ) dviBat30 Eor the ﬁl@gaﬁﬁ&l oPhfdin héRoclonal
5,633,425; 5,661,106, and in the followng scientific

BlBPdies (Colrsst almMegodlpnal Antibpiliss anhGancer Therapy.Alag R. Riss,

PSRBT Sl JEBO RGN ISR 7 e

al ., KatmeneanBbodiecdmmallsg be];#ko&d&dﬁm@lﬁﬁﬁgemc ﬁiﬁiéhﬂil@l@ he
Nat ur B ot echnol 14 826 (1996); Lonherg and Huszer,
TreBi e ShEPTesTfisfufonal cpdofEions oS8 o isngs pigh can

Eﬁeﬁﬁ@ﬁb Iﬁﬁﬁdnh%lﬁﬁ)g%hﬁﬁ‘ gERE OB A8npleS Ml el h%Qb); QRF1ight chain

can
1mmunoglobul1n gene complexes may be introduced randomly or by homologous

recombination into mouse embryonic stem cells. Alternatively, the human variable

region, constant region, and diversity region may be introduced into mouse embryonic
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5 generated using a technique referred to as "gui ded
selection.” In this approach a selected non-hunman

worweobsarl anti body, e.g., a nouse antibody, PGI/US®A4/001431

to guide the selection of a conpletely human anti body

SEOR EEbinarab® 15 GuFGo 3o roa) St ebie kenes. K mogts ey and

tlgght Bl@ali@ﬁ{%laﬁéélbﬁﬁﬁl fhel B8y 'beyegiee%omnctmaf gmtegf or

utilized 10 to generate anti Iotype antib
smlnit@eopﬂy W}@[ﬂw wé&sdoedtionnd humae nmnmmogbbn@n loci by homologous

tech [ to thos ski |

Egabigation %%%@HMHOI&O@@HQS oot Jﬁsseg@% Preyiats
(ehasganoa@ ghtNod§ prsdlubtion) The @i‘iﬂ&"ﬂéd erﬁﬂr%&)c st 1 %438 expanded
(1991)). For exanple, antibodies which bind to and
@@ﬂrﬁ@ﬁ%@@ﬁ@lrﬂmhﬁaﬁp@ysmpm@m ¢bimarig micaeFhezedtineric mice are

55 9 0, 00 0oL ORISR0 e AR B e

tmnngamc inive ap@in)(rnﬁlﬁtecﬁﬁ thel hérinfeR FAshatnl With @B€léQkd antigen, e.g., all
bi ndi ng domain and, as_a_consequence, bind to and

B ROORKIA aRoiyRsepes efcths iestion \onqaleyehantibodies directed against
"iﬁéjﬁr{t?éeh £hi8e G5thined oﬂ{ el %Jrﬂlﬁ { ﬁbtrér{s Mice l?&rlgé%%%ntmnal
ant1-1di ot ypes can used 1 n thera C Fegl mens to

rkebndcaha ehpadbgyp it Ihdmah |1gxﬂnﬂogll6bﬁlnet¢amgbms Iadsfiedby the
HETRE e P
lclga E‘Qﬁélﬁﬁ%@rﬂi RhnFaticFMHat L TRRY, RIRGch b %ect‘lhfghe gt fégJosmble to

activity uch anti-idiotypi c antibodi es ca
wreriica gherapentieallvsadl fash.JpdpigMend tghhasbodres dimwed dvervaew of

;ﬂgg ttec%ﬁ&?&r/ 90%3)9% ugmg?%%?aélaﬁnﬁgﬂxggi; ég;;fgﬁ%e%% g?](gflu% Int. Rev.

Then@bhre:65-93 (199POB6H bil@ailddl @RIREBn anthad ety fof Bfoducing
bi nds to a second anti bod I n accordance with % is

rIFE%TﬁB @ntibrdieseind hypag ioponoc malaniibpdigs ard piogocglsdfar p@ducing such
i4Es e o8l i l})%bﬂ%ﬁfo%r §PbYogdo 459 >0 3% 81047, WO 96/34096;

sp enocyt es an ani mal”are
Wemmymumpm Raednk No. 6568 8He; Ih)SbPatdﬁ)trNosC 8l41s, 9ase

SES 0T 61428 04005 B 00he Ot SLRNE Sea B 885 7%3;
31kbad }’arﬁﬁf‘%@%% %@par@Ynchﬁ)r&Q(!i Y ?&Eﬂegge dlre?é‘l‘ﬁrin theﬁl entirety.

antl odi es conpri se ant | | otypl c” anti es
ém @d@tlm,epmpamﬁesmhtas i&cb@ymanﬂlcc(eﬁnedmorms@m tCr’mn@ﬁarm (San Jose,

p e| n § 1&% %%[H%glg g“agtélﬁg P‘é';i ﬁi"{-‘m[aﬂ antibodies

gireged h%dnﬁh’t’ @@élb&t@d HiﬁYgeJﬁleﬁﬂg&@&fﬁbfdg? sAIArRE @R Fescribed above.
Bi specific antibodies are nmonocl onal, Preferably human

or hurHRilabY humag ppighfidies can de magde bvmut%'z@bml@awm
t
PSR GHERE O b0 AR b i laofons

immendglobylin genes kdvetbaen bmﬁdlljﬂ gr SaeplefelCinhdtBoitd@YpbE challenge,
glrected towar ds .a pol ypeptide of the present
Hpar ERigody PrRAvGtpRIs abagTved Wiieh elegels rasemblen thayeeen igAgmans

BY A1 REARkY irf Al | 0
Fement @érl 11‘{§:LI rgiin‘t?g get‘ﬁ:e Sr%%}égngglglgli’ltf Qgsgﬁ‘lg nJ &%&P&n §f an antibody
thpeitvieel Thisodppronch is described, for example in US patent Nos 5, 545 ,807;

5,545,806; 5,569,825; 5,625,126; 5,633,425; 5,661,106, and in the following scientific

publications: Marks et al., Biotechnol., 10:779-783 (1992); Lonberg et al., Nature

(=]
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5 virally encoded envel ope protein, bacterially
derived protein, or bacterial surface protein, etc.

wokwohoessSt or maki ng bi specific antibodi es are ReDUA20041001431

the art. Traditionally, the reconbinant production of

d t h i f
O P LRV il . SRGR eatcun k- a1 5oy,
\MiarberdeRaNAte BieR¥NndthaiRss b@é% ]LQ)n@kg &£0% M szer, Intern. Rev.
specificities (MIstein and ure,

é@gmsgi §§§5§@QQ%¥D Because of t he random assort ment
I n and.light chains, these
hybr Fg@ ofé uda T oéﬁﬁg’;édlﬁf‘ 8’5‘&@ eSS FelarﬁP%PEﬁ' gandre
tgeneldteﬁflﬁfr@m teanﬁ queaeikrieB ks Rifded@blecibi. ¢ th @M pRRER 2
aF Ee correct b|s§g0|f|c structure. The purifircation
Selepied nephvaeh mopsrieasl aatibedyy sigal 4 poassctibpds hﬁmisebyo guide the

Sim.lar, 15 procedur
A TR Bl 58 e T ioB iy Pl B S pers ot
athloviteahrwlma/CIQe%% %043 @b8g)).EMBO J., 10: 3655- 3659
(1991h:élr@nt| b varl abl e donai ns VVI th the desired

bi ndi ﬁtslt%éhe(%YReBB@ﬁjﬁ-Oféh@ inyerfiQnorasi i tagp, be utilized
% b@Rerat6 ﬁﬁ‘tlj?(ﬁoﬂcyﬁé eititidids er a@?@*ﬂo Sﬂ)\l\nﬁﬁﬁ&to%%e gommid using

sequences. Theé fusion pre
feehnigogs whll knewh eaklﬂy)SfEMﬂdfd m(mfsmar(Sed @Umj (Breeﬂ@an & Bona,

SR £1719 ) 2 osBR ot S, 1 Mol a5 e
(EMY). TOEE G ShAHSdié8PhieR bindHd ang 06k gétﬂwwy 1tnhﬁ)11]5ﬂ0tl§%eptide

necessary for |ight- chain binding present iI'n at

shdtimerizdiiontagdiop hindinprfa petypediidgof the invientiontvoegligetnd|cian be

Pﬁt}é é%lq&%ulalfnﬁ P%gﬁ)egﬁ ;‘I#cml%gﬁ‘é Roﬂg%elp? gearr}umraenzatlon and/or

bmdm‘@lc&mﬁn PNE 23S L @BNIEGEENRES Sbin@ Sardl @euEQtitd %ﬂ ide Qnd/or its
bnto ggswtabl e. 25 host organism For further detail

agl REFR I iping ﬁé‘éﬂthkypﬁwli Frdulir egmendeof fugh a@tmhpﬂyees can be
RHAGA Mh&hpettic re egl}ﬁgﬁk to'n utll?'ﬂfz% oiyﬁjeé&dez%gatngllg elalpbe such anti-

Het er oconj ugat nti bo les a
idhetypicenthodiesvaarieivsed to bied elpokype]ptt@aifehéamwelhnﬂll #@9/’t@bind

fot d. anti bodi Such
S TPBRRTwoiny and Msferd Raonl s binBiialiespliten 1o 1 ar get

| MUNgu&YStEmi& h% ﬁlsb !
No. 4. 676, 980} an fd% C?E%@?E’ggl{l g téu{eqﬁ@ﬁﬁwlypep tide

s hecrpdiced emt‘gqmpmedw Sw082Gi0d ameke ERGIEERY fact that
érﬁlb%ﬁ{}r %%%?eq sg%h te ﬁrgd;ti)eﬁe org,};ﬁ{sm&s%/l]gg (%L a'cgn(:"antlbody

O usi ng novvn

td:tlaelbmézt toya secarid ABb3BP A1 A6&R8 EFHHURZAR4HOD ]pffgtém spec1flc
]i)ﬁédl ng those inval ving crosslinking agents.

168 215 Ysfe Fﬂa%@%ilmée Fngnipel, p&fﬁ@bkmmedseu The g)lanocytes of
éﬁbﬁ fah ; *1,5 e
‘é}n ah a1 & f‘xftlﬂ d tg ?f&fb ?@h erécgo\él}] & % tﬁel: éy B@chlls are
scrﬁclnadje) lldﬁmtllfgtctt)mk &taépmﬂdcdmt dibody whose ability to bind to the
caE m, dat e and those di scl osed, for exanple,
Hrﬂ e{isSRsS} gn:%{mmdy oangpalogkgd by the polypeptide. Such antibodies

comprise anti-idiotypic antibodies to the protem-spemﬁc antibody and can be used to

immunize an animal to induce formation of further protein-specific antibodies.
The antibodies of the present invention may be bispecific antibodies.

Bispecific antibodies are monoclonal, Preferably human or humanized, antibodies that
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5 The invention further provides pol ynucl eoti des
conprising a nucleotide sequence encoding an anti body

w@boothesssnvent i on and fragnments thereof. The |PUBN$10041001431

al so enconpasses polynucleotldes that hybridi ze under

nt or lower str e bridizatio . .
Tt PR e PeciEHIES 18 IR uitHERY antis® oy Phsaressts igugntion,
tdatof @Héctﬁﬁlﬁngﬁ e@ﬁ@lﬁ&qgé/y bdligd BI@BWMrdstadYR¥lypeptide of the present
speci fically binds to a pol ypeptide of the invention,

mvemtl@fletha lother mayy barﬁ@n zmydyhetr laatigdyi, auid prederably dbrypegdt- -$utface
t he am

s aroaBer ded By B o P B e A e D) Gstpgrotein

SeRUeRECRE chi@opdfioiitl Gagetihltiegerfliet ?)E(Bféﬁlegr bdlerANdurface
met hod known in the art. For exanple, if the

gelelpticde sequence of the antibody is known, a

pol yn £t§8§é H)‘la‘ n% 1%&& nﬁ[ﬂé&?& Qr%é&lg ey ttﬁz adétlonally

assenb romc esi ze onuc

(tRe comdadesodidiRe of rmspé’(ufmamafodeés 1abased Bmﬂecdmx;qe@&n of
17: 242 (1994) éﬁ which, briefly, involves the synthesis
dWOém@anaglabH B?avgcﬁlslawle&hﬁca%@ PaBhtveieEs Hig tyehepphehagss have

tmeréﬁtosgw@a?l&tﬁgg ﬂl Jnla%l At Ng_tggé/ 30§‘§§? %|39 i %Because of

I'I gat |gonuc eot
akmtalnﬂomaissmnntﬂft of himﬁuhmgdnﬂam Imlavyg axmmnglﬁcahmdasthd:sy: hptRlomas

0 ternati nucl eqt i encodi
2ty gt b oofhaP St e Gh et Piar cbPa Prolsples. of
SHIiERBAIG oReWaERe cbire@ DidpRiific GRALHRITAS pﬁuﬁé{’&’ﬂoﬁ'o‘f tlﬁzcdogrect
encoding a particular antibody is not avail abl e,

tlmele@équeusu@llmccpmehdwﬂubky@cﬂgrmmbﬂeroma@gn@hyrsmwr&malar
U A SRR S B BB o B s

S0Hll, FMBO g 10 365523859 0gy1)cDNA | i brary, or a cDNA
I|braﬁ&/nt25 generat ed from or nucleic acid, preferably

poI y vrgghla demains grgh thigesiied binding spegidicitips (antibody-
£l

R B ol B Ve By B S AT oo goguonces
FI@R fagiph pfelfasrablmm withian gmﬁmnbgﬂebulm heavrehaintopbsthnti doadsie
to the 3" and 5 _ends of e s nce, or clonin
TR S5 b1 YaR a1 EER o ST g G TeBions of s epfned T have
RRY fifsEHLAK- &ﬁﬁleco%%ﬁkex@g%n ‘(@Hl?@éﬁthlﬁﬁmg tRe Site n&e&%m light-
clone froma cDNA |ibrary that 30 encodes the

ghtinbaetiing prepérit fin etdeml on@oﬁ:thaémsd@SQEh@xsaﬂrleddlbg teCR may

BB B L D 50 B

ReeTinbéRA04{000p4atk exphegoh Dectérd CArRIOdre G&tﬁﬁﬁbﬁanﬁlﬁsmtabIe

correspondi ng am no aci d sequence of the antibody is

destergamen, Farrartha deads pigenseiingriiwesifictantibegies sedipr example
g@{esp%t gialMgtW Ae Slj]gz pt?tlws wel | known in the

1on O eoti de sequences,

e.g. Hewomyﬁ@né aili¥Bdice aferl pueBitersplhted @wlm:pxesbnt invention.
nut agene3| s, PCR etc. (see, for 5 exanp
tHeiarpsonis i berise ar Cﬁﬁ@sﬁ%ﬂf %féwoaovaﬂqenﬂym@@l antibodies. Such

YRissdidsavE] BPER NI been proposed to target immune system cells to
unwanted cells (US Patent No. 4, 676, 980), and for the treatment of HIV infection
(WO 91/00360; WO 92/20373; and EP03089). It is contemplated that the antibodies

may be prepared in vitro using known methods in synthetic protein chemistry,
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. nolecule in

Laboratory Manual, 2d Ed., Cold Spring Harbor
Laboratory, Cold Spring Harbor, NY and Ausubel et

w@bkood/0exdst , 1998, Current Protocols in Ml ecul B€T/US2004/001431

Blology John Wley & Sons NY, which are both
ncor @ted by referen hereln in their entiretjes

)mdPS ng@ WeraYAving @r%leﬂ frgamsnﬁ%ewc*e ABAUNgipRHY may be
a dfsﬁfﬁd‘é)é%‘[ﬁlnge Iegfﬁérﬁé&t ﬁ%‘ a[‘t‘?iu%%ﬂe?’bond

substltutlons del eti ons, ~an i nserti

slﬁ?emﬁl@scofenﬁdde naEAgents fdrethia rpuqmsam%ckeqmmﬁhlelmf artdmaethyl -4-

P‘ﬁ%@% il (#aé‘g?ﬂq quaé*gclésga{,éﬁ %gagrq el ndds BB {Go. 4,676,980,
conpl eI‘Ilehﬁéﬂtfo)ﬁ fﬁﬁﬁ@rrﬁ%ﬂa&qﬁiﬁﬁk%ﬁd&%m% IBidIARIe

that are well know in the "art, e.qg. y conparison to
kisauaca Ahenslingandantibgde nt s lm\fenbt)lh end freemyntamr(tquﬁhe invention
C Ie Legi.on ermne t.he regjo

R DBl SEL PR AR RY Pl Bu R BB P RIS atfnzcrncy
DiyBriiahon ceteBtioRNE g Qs datiRd @ﬁ e ;@Iﬁﬁw@ﬁd&ﬁthat encode an
inserted within framework reglons ., Into human

fangihedie Prefpblve Hint sRecHissBnbinds o # BﬁLyn@mai@ of Al inpeydipn,
ae%?ag);ﬁf ;19 %g%ﬁ@ tat bglr?(?s t]er wgﬁde; ﬁzg) mg?\gle qﬂ%n@ Smd sequence of

BED b N@rabl y hurmn framewor k regi ons (see e. g. , 20

Chot hi g et _al Bi ol 78:. 457- .(1998) fo

a list Oéifanflﬁ?aﬁe% m%@%l?t&me&@aﬂdh%yuc Eespaitsinge of the
theyRelespadd (ﬁa@erhﬁlﬁedgﬁﬁ CD%?%&OQX(HBGJE iff RN &b} le tifge
framewor k regi ons and encodes an anti body t

gpebofiie sdquyndsi crfdhe antibody wpiemmml e pol‘ynutieomdmbdmg the antlbody

Pr ef r ?%%‘%Blﬁg usﬁ,glgy ﬁl;zﬁ(? Pﬁ% gﬁé&ga{ggﬂ %588 Sbed in

rIQ@hié[b? et gl @10@&&&1@{@@'17 242 ®9oam HBichZbridksy, avolves the synthesis
substitutions i nprove binding of the antibody to its

anovgdappingieligansplaptides confeiningparHionsolithy sespeneseancoding the

%lrﬁgo%ngﬁx?eaagiﬁg %& Hgiﬁﬂg olftt Ogﬁg?fg%)%%% E éig? %gcrl @{enoaﬂﬁil&fcatmn of

ithe Bgatedlbh@ﬁimalebudhssw P(‘ERje bond to generate anti body

nol ecul es | acking one or nore intrachajn_ disu]fide

bonds. Alsmuveln anolvueisauds ewpﬂl@gﬁamyﬁb%d%eﬁy Be Seffegated from
R:’fﬂjé}:‘f(? ﬁggpé/ ﬂhﬁﬁler%ﬁl%g N o iBﬁ%%h&Ehlﬁ‘gg WIERIRid SQoding a

ski | e art dition ni ques
cmvteiu@pedtﬂbmﬂy ismet zp{addhzle,tbtm theofeqUiaite wE thecangihbdhmdieesle is

(Mo t al 851- 85
(ErG S SRl aPncafing foe Miingefouliy Siayge e sug B hesized

R
I\ﬁ;&&??%g%ﬁdrg g%ﬂ%&sbie g’(i%(éeggyg %&nﬁ%@@ﬁDNKaﬂf&Q@/ 61; 2(1) ﬁ}bl;IA library

i Ci ng genes
rﬁguer@teérfrqmduyluni@me@m @rezf«f:r A&a&IgAamplage@lrfrom any tissue or

Sc%ﬁé: épﬁ Irgs!s} appet‘é)blér Sfa%ll\fgfl i E?b cfo&a} ceilé ts?l\/?[g on%{(%rll%slé 918 %thbody
WSS €igh 1nvé¥ﬁlcﬂ¢ V\E glhmfaﬁon asﬁigi syRhétic gHithéd Bglhridisatde to the 3'
ich different portions are 5 derived

fangd i ends{oé theriequgiicaar by pleainggising parpligonuleeiiderpighagpesific for
VR bﬁﬁl:lﬁalr Me%@qlﬁe%!}é 5 1Qent1fy, e.g., a cDNA clone from a cDNA library that

encodes the antibody. Amplified nucleic acids generated by PCR may then be cloned

into replicable cloning vectors using any method well known in the art.
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froma nmurine mdb and a human i mmunogl obul i n const ant
region, e.g., humani zed antibodies. Alternatively,

wao ewhnesgees descri bed for the production of siPQl/ES2004/001431

chain antibodies (U S. Patent No. 4,946,778; Bird,

Sci ence 2 :42 - 4 1988 ust on e 10. al Pr oc

Nt aidhe ifeorf dbducnabind %%%‘ép‘(“fg%ﬁmn&?&WHef&F of the
adntibodNads ldl%&n%ﬁﬂ:d%é hﬁéieétl&ss%)lﬁen%é arhR a%ﬁ@@&ﬁﬁlla& Be manipulated
produce single chain antibodies. Single chain

awingyeetheds welbkaewmintho yrtifontki mpniwéatioaanfyueledtidd @Iquences

C oftheerelon via an.a

J]gdl%céll;l?gls u'{t{) teflﬁn%uegl ng e tﬁgllrﬁlt?%:lny%%gg(ﬁg éa?c (see for
T@Gﬂl@leq tlﬁ&eéfmﬁqdeh Gescaibs® S amabolt B! 199® Mb¥cular Cloning, A
fragnents in E. coli may al so be used (Skerra et a

I@bsat@bi AMarpiah 211@@@,011@5@@& biag)or Lahpiator €old Sawing Hagbor, NY
th
haneyso889ung eriant oty o HIG RATREN g BEFIL B iy &

tSms,Ebmnwhahsam:Mth mndmep@atﬁd b?lﬁ@fe@ﬁw hadings tiedfir éMBeties ), to
i nvention c produced by any nethod known in_the

P anfipe 1%@%%&? §1f€?1fefﬁﬁfm%%ﬁ1‘é§equ??@ep Pl to cprpte
chafb sal s§1¥§@ﬁ151ﬁ§1's Sde‘i’étm%%%ﬁ{?g%s%mongo by reconbi nant

expression techniques. Reconbinant expression of an
ant i bddyl spécifib embndammt ,ahg ammofacaigiegudnce of érei heaty wal/orr light

aJo er.eof heav r .LLight chain of_ an
SR PIE S Rt s St ity i Seqie e dy
Qforﬁﬂ[@nédﬁa\fﬁ? de@hinid £RYIdnE %CDRH)SIS}V #ethb@8HAf a@Rwell know in the
expressi on vector containing a polynucl eotide that

exlc 6 de byph@lpamqrﬁ@dmowmn@a% sgmienens oif oter Yeavy and light chain

gﬁia:’l%é Ii] 1(%% tg Ia% 6?1%9% tgore?g?ol'rllg r%{ geré]f!ilg{la é%?V&EIB{) lx?%trUgmgyroutme

aeringiinind PNA eedhaaws @he bt lote 6MBE TDRY haPbeinsel@stbw Min
of the jnvention has been obtained, the vector for the

PRRETEK 8781915, ¢-Be INtQ AUPI3H évm@mo@e mg@rxsré«;, hy@apize dgepduman
D,
BHAESEP IR Q5070 AR SN UES  Wling o

a
pooteasus fmmexpkessdnyg aﬁ@p&fqmaibly thuailag ditaméevotrb ndgdoisi (R, e.g.,

B L T S AP bl 5o S Bl e pone

irgibhts. BeferfA the él§ﬁ§cl&&1de%@ﬂc§rﬁtreﬂ By (RXRIRBiIRAGS of the
vectors contal ni \%ant| od Yy codi ng sequences and

é{ﬁmewrk gagéons aad &@@mmub@cry tbsrzwrf@almsmds a

g@ e?cﬁ tlgegmlv% gre 2% ytelggg a%ugge %tuhf)al/ opg gr Qofe amino acid
rse6s0ititiona Riay BNAndRCHihiE WeSframywbiat iend, 60 Hreleedly, #amino
i n_Vvivo, genetic reconbination. The invention, thus,

ﬁ?lé\ﬁilb%%uwﬁllm@we@%@g of the aplifndydp i antizanu diddsionaldy, such

Q
inventi oﬁ% gl%gg Ié%ge Qrﬂidobagﬂf u@gﬂgtﬁﬁﬁﬁs A ({e egrag%%) f O Orarere
lveriahje cagidni @ISteu(d‘lamﬂua/separ@djpz&lr@dﬂan ntra@p&in alduyfidd tosddo

to a . . . o g
generate antibody molecules lacking one or more intrachain disulfide bonds. Other

alterations to the polynucleotide are encompassed by the present invention and within
the skill of the art.
In addition, techniques developed for the production of "chimeric antibodies"

(Morrison et al., Proc. Natl. Acad. Sci. 81:851-855 (1984); Neuberger et al., Nature
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pronoter. Such vectors may include the nucleotide
sequence encodi ng the constant region of the anti body

woreioeoedssl (see, e.g., PCT Publication WO 86/ 05800 pUS#GT001431

Publi cati on WO 89/01036; and U. S. Patent No.

7R BRI AR Base BTN B sraes

Eﬁ’dm ﬁQn&lS@‘dh‘ubUdytr@olEéLﬂ@ bf mﬁlate-r ARigex @%&ﬁ%ﬁﬂoﬁ@cﬁ&%lth
is transferred to a host cell conventi onal

t @@pﬁﬁr@m@@unﬁq@nph@iy ml@gﬂ]@@tf @gplggnatg bixlegitHeativity can be used.

OB A O BB SETY ES, 5 BERINER R porions

IdmlveldiﬁfSnﬂThﬁéreﬁEddlmaDS}ﬁh@S RudtPaPihofMaiicd eatdbliregion derived
encodrng an anti body of the invention, or a heavy or

1TFgR £ e AL aph  higgpn I@muaoglph@r@cm@nhream padyuptanized
thepbduention, operably linked to a heterol ogous
pronoter. In preferred enbodi nents for the expression
of dou4dlt€enativalyn edheiqthesdadtiised folr/’&letp(ﬂdi(ﬁlcﬁﬁﬁ oﬂsmglelwﬁﬂﬁ
the h i_ns expressed int
i boden (U-Srigrens e SRR P rcheaee RS il g Y dfton ot
'§'P| Pkl Ratl 3%cades Al USA Bes0n. S%Bxgégﬁt éﬁdo\ﬁ/ald etc?l Nature
host - egfressron vector systemns l'ized to
é5>36r5é§ 4t(h@3DDcarhe @@ggedm@pmdut@sngié chtua annkr@hes Single chain

R he FRATS LR B B PR ERE S i B e o6 hé Fagesion
ailarsatime quRitrldge, lesuiltihg B0a siRslk cﬁﬁﬁ%o[ﬁ@ﬁt@&e “Itecl'iiﬁ llre% for the
whi ch ma when transforned or transfected with

Apisrpy Phivactngl Bv fiegwerisdn Hgcalbgar alse be ueeqorSécssra ahal
[ ) invention in situ. These

%QI p@ﬂ¥%ﬂ?ﬁ§?§hﬁg@%§fn]ted to m croorgani sns such as

bact eNlere phefé@bly, a clone @atddingan aum)uy bﬁﬁhetp%@s@ﬁtf @FeRbn may
y Efreconbl ant bacteri ophage %F asmd DNA or

6 SRIAPeBRECUIMELQ Siegnethad fescEbed th@ AgPlertestiRsierein.

codi ngpg %HH[%EE(%SOf tH@ﬁ%&n’[lC{n%ag be Q@BQ )I‘; DF B thod I&B%)m the
transforned w th reconbi nant Est expressi on vect

egrioribn |Syrtghef=uﬂ <|>framd90¢le$j iim gMeqlae yehemicabgaithessl dr preferably
3% Cmi)1 t %y}econbrnant Vi rus expression
LS ?glﬁmme%B%UF '945§) contai ning antibody coding

SequeReesmbianidxpiksi6R bf af YIS of HeQG¥&fioW dlfragment,
recombi nant virus expression vectors (e.g., !

datiyative enanralpg thareof (e igu g heaanmt lightlshaio of amgambpdyr of s,
TrMé)m&’[{ oxt q ﬁ@%lfe %ﬁﬁﬁ Q?%éd‘y ofrfg Cgﬁvg%tpm%g)reglgms §OH§tﬁL5tlon of an

ressi on

aml‘ckmdyve@ttd Icﬁ@am?@ VEdIZAE el Tkl eHéEB’eH%%ﬁb@@yl 4hke a
sequences; or manmalian cell %éftens

Bjxnudeniideppeoding pn yntihody wenle Pl 08 hghtéaberre@sano n
Eﬁﬁlﬁfggu&lp%rﬁ&f‘&?fegg &g%qgfa%w&%zﬁnﬂg‘slé Vﬁ% grr(]) “gfl&%am variable

geno
pomain,erf )heomvérrtm)mhmbaai ml:aa{lned4 ithiereeeor (fer e prdduetion of the

adenav ronoter: the vaccinia virus 7.5K
B Gy arfeouls e Pe PGS bEC PP RN AR dacising
S ARG HsOR I Pletcd in (ROGt MBNR, RERLEE AR pYepaBiHE 3 YREInGy expressing

a polynucleotide containing an antibody encoding nucleotide sequence are described

herein. Methods which are well known to those skilled in the art can be used to

construct expression vectors containing antibody coding sequences and appropriate
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cells, especially for the expression of whole
reconbi nant anti body nol ecule, are used for the

wexpneesson of a reconbi nant anti body nol ecul ePCFU82004/001431

exanpl e, manmalian cells such as Chi nese hanster
ovar e (CHO, .in_conjunction Wwth a vector such
Lans f%l%&]s Bd traﬁléléPﬂ% Falegéolééamaﬁﬁ Lhere mathodstiarluds. desgample,

zfz%ﬁ - HTBRbGAD %%1 tlgegc ?ﬁ%hﬁ{g&g§ bhy ?n viyo genetlc
expression systemfor a t|b I'es
CGeomnbiBati@l Thé @88htion, Cosk ptotvides rqjlmablawedtiﬁechn@lmggg a
8:2 In bacterial sys
&18}6&@3? Shpaceeors Hagn BRI qg@é% aﬁﬁlﬁﬁ m‘?é‘P%toéé‘ heavy or
9%?@ BRHiR thedRA ot R aly Br héﬁt%ﬁ%ﬁ@aﬁ%letdeﬁlaﬁﬁ bbg‘ﬁgbﬁ/ linked to a
nmol ecul e bei ng expressed. For exanple, when a large
quamptea ySush veeiots raa3pmohldﬁ the micieptide Smuonlm@dpdmg thet ¢renstant

%1% %?Ehaef%?gg%{ IélBP %er%gé:%;?&fp ogtﬁr{msc%sg‘&- PCT
@(Ml@@t&jrﬁw §9/b1@BE; hl@d’@' S Pafent N&I 9M2DE&4)&INA B PASIeSdomain of
that are readil ){ purified may be desirable. Such

o)

VBe etbody meay e lonsdiintgrsiciha vedtpiior expression ofdheentigg hieavy or

gﬁ§%8%§ vector pUR278 (Ruther et al., EMBO J.
%1983)) in which the anti body coding sequence

may beTlel expteasion velitvr id tidhsfyrredtoOa hdbe coleby OonvieAtibiA MR hniques
with the |ac Z codi ng 20 region so that a fusion

pﬂ“@ g 1 arisgecfﬁdd@ &gt H eyl ipaed By %OD(VPWWUC@“FHW@ produce an
Db Fof e IHEnfES This: tﬁé&ielﬁéogﬁnélég%?o(s %égg) fifinda

Schust’er, . Bi ol Chém 2
tméyrlulclcetldqo@)&dmg(an@nsbotbyofahs mvbatiars eda heaxgr)«qud@s chain

gﬂ? EhiF A o AR RnE oAty PRl ofuABiinked s heterologous

fp#@ﬂn@ﬁr Hﬁg&&éﬂﬂé’d @hSoBRLMR S BOEx 2}%‘@{&1&?&1 dovipRecHaHel fah8Bbdies,
romlysed cells by adsorption nd binding to

&Eiorsengpiing bathdhe heayarapd dighbelensiony b@\edemre@b@ ini e host cell
e & ?es?foﬁso Eonid rﬁ:é&l?(% (l)bL{ltlaItIﬁg) gc?u LY S?aﬁ%%(d%%ﬁ ors

are eS|gne O |nc

pr ot ea’s eaidte 8¥ BEe-espressors tectdialysteihe nedydradilizad gRéxpien he
product can be rel eased fronlthe GST noiety. In an

iPHERY Boleewas ofalie icatiem Suah hewrepressifl eYsiins represent vehicles
9l wihied flf%%'oﬁmé sbiRensS dr ff}ﬁt]ékp oY) m'az b ?Fcﬁliueéd pog%)eg]?er

express forel enes. e viru OWs i n
fputfegendalse eetprssent’rdadels aviti¢tomdy, velmm tragsfoemed nceansiyctdaewith the

cl d divid t 76 WO 200
BRRBE ST ad SReT e cxion AT RORY Sl %ok e

RRNMNBA il frd TRk iRfluddBuc\akd Mt 18D %ﬁgfd)ok%hﬁ?s'ins such as bacteria
control of an AcNPV pronoter (for exanple

KoBy HegolL. &. pulztﬂ@b @ar)sfomwdmalﬂnmlcomblmosbactaeiophaged)NA plasmid

f b d
L L N N CS TR 3 T —

€xpJ, SS@dh@fbn\@%@i Pichid)RnafdkibO d¥th rScop@slhiif ys£8BLRResid vectors
i nt er est nay be |igated to an adenovirus

CPBADERT HHibery coding seapries doprck el sisippisdrfectedgrith regembinant
%ﬁ%%ﬁr@%ﬁec@?@(éé} ‘t%%[lltok/}rﬁs) c%ﬁ%%{mg? Srﬂ}f)%ﬂg% %OdIE sg'quences,

plant cell systems infected with recombinant virus expression vectors (e.g.,
cauliflower mosaic virus, CaMV; tobacco mosaic virus, TMV) or transformed with

recombinant plasmid expression vectors (e.g., Ti plasmid) containing antibody coding
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gene may then be inserted in the adenovirus genone by
invitro or in vivo recombination. Insertion in a

wmoov4/0essent i al region of the viral genone (e.BCT/US2004/001431

region El or E3) will result in a reconbinant virus

h [ i abl | f '
i opsy O BraBuflR ERRRRuE: B roBPCCRE IR AsTagaly
Safe g, reEsBisinati@k presa6idcbnstréth condmbindlprdRotedd&erived from the

(1984)). Specific Initiation signals may al so be )
rasgome of nfeasrmalgnicels @rg., metaRetbianicsrpromofesser frery mammalian
i.body [ C I ' ' t
Arris o 380 A0SR RS RE R b 2K 18R,
Frrefehabilyriiaeterihinells Bichi a8 tHselerichhadliiist mokepreferdbitgs@karyotic
mﬁ}h the reading frane of the desired codi_ng sequence
15! errsppcdallysfor g fspisssiomobhelracconbingnt ppdady malpgde are used
PR RSiEE e RebBn EERY nRIGRR. FoPBlmple, mangmijan
reatlsiswdh arthisgsn hhmbtecovar eellsafTH@), anoonjafction prithssvastor such as
be enhanced by the incl usion of ropriate .
t R R B R AR e ORERT Slemep L feR i gtomegalovirus i
LRMeBRVOE el syéRGoBidifotsies Bfockking et MBIGGHSIS: 101 (1986);
Enzynol . 153:51-544 (1987)). 20 In addition, a host
deddkets et ali, BioHgclinolagyds2019%8))ch nodul ates t he
expression .of the inserted_.sequences, or nodifi.es and
o bcodtb8erE! sybithe A RGHRE A FTRENE Reert oY PP Btk Susty
dertfe@depSidity tFv thé 6t ihRAGed Rr the arflib¥&PMvledtiictringddighressed.
processing (e.g., cleavage) of protein products may
g@r erepleather slargheuaptitycalisgeh aprateia iptodegiraduced, for the
' . | . eristi pecifi G i
e e
aidcnthd ek presdiomof 1ofh Rvelks f fissiansrogem productd teit are readily purified
Appropri ate §e| | I'ines or host systens can be chosen
t

Sehfsdirdablfe> threaors REHAF- WAttt Hatedpfpdh%ﬁsffq#gewfession
Vageof ggﬂzg@ \glﬁﬁéﬁhﬁé&l.?ﬁp{@ 01791015835, i8R¢hicIEtK Ak dyCoding

t
host I C possess the cellular nmachinery for

peopace praydbedigated ndividhalypmiorde wettoamsitamewith the lac Z coding

kSR 3 oL e T R N e e RS A i
A EdIREs. 131710 109 (1086); WiaRIeckBldKS ittt J. 8583, ChdA4:5503-

293, 3T3, W38, and in particular, breast cancer cell
1A §1%90) and theflghe. pGREX\WectRoonAD 856 be used to express foreign

SRR TR e TEEE PR (7 O

ffagior yruigiheare CRUBRIMdaan cikly H3BsikificEdront DR tedlsiby adsorption
hi gh-yi el d producti on of reconbi nant proteins, stable
@5&% palingto matriyeitathiong-agprgse bsadmpolioweddy elptionsia th,prepence

ok ﬁ%éﬁé@@%%%é;&@%%&%yam 5@5?(%&6%%? L1 hREnbin \%”faghor Xa

engi n an using expression vectors

povitascrloavagd sies sgilnasthefclaneptargeitdena prdunst caodlelreleasad from the
ransformed with DNA controlled by appropriate

g%i@@%ﬁ%n control elements (e.g., pronoter, enhancer,

SeQqUeNf @R insect system, Autographa californica nuclear polyhedrosis virus
(AcNPV) is used as a vector to express foreign genes. The virus grows in Spodoptera

frugiperda cells. The antibody coding sequence may be cloned individually into non-
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transcription term nators, polyadenylation sites,
etc.), and a selectable marker. Follow ng the

WO pionociist i on of the foreign DNA engineered CRUT/BESI084001431

be allowed to 10 grow for 1-2 days in an enriched

and then are switched to a selective nmedia
TRia) BRbob 0P BirFR e STE aif el S Vibtoaimited under
RfreY 6f nestSPUREEmber tbfexaalpRClit %wr@&ﬁln ?Hn%‘t’él) cell's

to stably integrate the plasmid into
chr ond8 éhasmaliah kpsbeelisoa nfioben of (ymal-mﬂed Iaxpnepssumr systeam; may be

xpanded i.ntqg cell lin
%lh%(?gﬁ/ani%gg\gl %u sE?n A05ROIEE S Psc?dé’ﬁﬁf‘ﬁégliﬁs%@? ]Veqt?r E'Se antibody
wbdmlg sequrnes sf Iﬂfﬁ&eﬁ RidylRdipafsalte ehlh8enoVBruSHERscription/translation
Elneered cell lines may be particularly useful in

SORERORPIeh §- S iBF (iR PromioETT an@ @Fﬁ%@ﬁ@dgadeh wquﬁmeeﬂ“h@tchlmenc
Fehe il Y@ bd Altifeadh ke AchdieeAhe BOGY VIR 0GRS D

ection sy
mcxtorﬂlblmtioad Intsertionén alnenp@serﬁﬂal’rml (53] Oﬂthctlﬁlrilfg\éﬁbﬁb (&g., region

@ }gﬂ("}%% et al Cell  11: 223 1977(13
Y AESUY 8 3itReomrinans Nisks thatipiabinat @@g@e of expressing
A R e

(SEDMSPG 1:363-359Ce984)p Sp&dfic (nit%ﬁ))l)mgmlsaﬁajaalﬂo berequired for
cells, r ec;tl vely

ARG SR Rar e PR b fRaba iarges Babeenafortice te

DG sninkialodeh | lafd adjafent BRuUERL MABrmORNER ! 1n1ﬁ§ﬂ‘1(5n codon must
whi.ch confers resistance to nethotrexate (Wgler et

&F I phgse withiba seadirg framesfthy ded%d cod@GBEquedcH-ar ensete

A e oy G o e
(vtibtiangandoss Ber g ofRr eeietyNEtdrigirdC Béth naf@hl anlSPnh8i2 AN

whi ch confers resistance to the

gﬁ%@% ggﬁf&@l@ may Be enhaneedehy tha anghasion ebappeerBes; Wi
AP oPLak e ned S (b3 beppind Qg0 SO R -

M&bodsenEﬁmelZ@S@SP_SMQEIW)) and Morgan and Anderson,

TI B TE“E%M%% q“f’én% i%f)%l%lfa%ég%ag)ﬁ ?&fﬁ)hsﬁ%ﬁﬁé&g%@rewon

bEGE SHRABE se u@ SRR 060N FiBs dnddtb&dsE& tRE o@l
30; 147 (1984)) ? I\/gt hods 1com’rt&)ﬁr% ysknc}vvngl r?pmﬁ&re%lth“?emﬁc

fashiorisicsizaek Squoéémmrtsgy gmglycbeylathur)iané pyocagyig @d. 1 0

FR PR YaP BT s Rters By AR 1B fupption g emerthius
Biffereft st d¥dld hat©ch@a0881BLE and EpeBiffubedhatisni!for the %@§t~

Current Protocols in Mlecular Biology, John Wleéey &
WUOW Rr@g@gl)ng anqkm(@gfp(‘@fdon @p{@temsa;mg}f gene @mqiucts Appropriate

I

D85 By sl O e By SRS QD g
pled@)smg@f rtlneefurelg’n ptadein hspmgsedi'lumitmléerﬁe B@targ&ic hbehdells which
W | es\é S?n (1994); Col berre-Garapin_et al., J.
RASFCSS B lui% énafhm@ﬁ?gf@i)ﬂopﬁmr@ﬁe%mé qf hlecopryBr e s Hipt,

1988 r on
. e Bl iR 5
me@tian host cells include but are not 11m1ted to CHO VERY, BHK, Hela, COS,

MDCK, 293, 3T3, WI38, and in particular, breast cancer cell lines such as, for
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anplification (for a review, see Bebbington and
Hent schel, The use of vectors based on gene

wa@pphioéissat i on for the expression of cloned gePE€BUS2904/001431
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manmal i an cells in DNA 10 cl oning, Vol.3. (Acadenic

Presskﬁgﬁﬂ$g§§§wg% ﬁﬁ%%bﬁyyﬁgmiﬁgﬁﬁf%%ﬁﬁiﬁnaregﬁﬁﬁiiéaﬂdce”

tinR duely 8, & exiatp ) ICRAT7080 @€ Pk5TgBst.cul ture of host
cell will increase the nunber of copies of the marker

gene. IGirdewe-tehm, highpli¢lf ipeaflueiéqyi efirerembissediraied. Whlﬁ

oD ioh PEBY SR iy R e, bl e, Sty dRBles e gabody

(h8R3U1} malDe Enginkest. Rﬁhér tABYudies e@rédsinsfeemiredhishichntain
two expression vectors of the invention, the first

Ve erisER ebEPhgatomh Bask peltyranbedenpiosned BiihdeN A ceatraliggd by
t
AR e SEh oS PR RS et

stedrscrfistivinaenminkierss pulyaddnytinabkese eficd) amkmeémsammker.
heavy .and |.i ght chain_ pol ypeptides tiv vy &
shaHgvdng dodnson et thedereigh Aeﬁ%ﬂ"é‘ée‘f SR Binoted o

Cﬁe@%lel Qfd gé(ﬁf ﬁrc'éirﬂtﬁed BRuN. NRAKYn Qt%@\x}licﬁgﬁ td%@lé’btwe media.

In such situations, i ght chain
sfﬁhnﬂebbctr@lqamdcedlrhbe mcembhmnhplauyldmafaxs rwlssangc cb @n selectlon

ST ok a0 o PR st o
11618 ¥8cA &lﬁ&gﬂbﬁlm dehebeC6licd Gnd eQpERIABE sutd €11 1ihs. TBRYethod may

and light chains may conprise CcDNA or genom c_DNA 25
Qriyentagecastyitsougd trotneingeecadl lineds avhielyetiressihhangibedy molecule.

p§ucg1 rg(ég%egr% ay ﬁﬂésﬁrﬁa% ge 55]?15‘&1&% l.)lgefﬁlylﬂt Pl%éf&rﬁg dnd 8{}aluat10n of

reco nant Yy express e puril

N&nfdndNbanintetadt A&eadyt orf 1ﬁd11r¢ul§rlxﬁ1tm@1ta Iaﬁﬁb@fy mmecule
|nnun Iobulln nol ecul e, for exanp

chro h?f ieéec&on sys@qgnsegpéy] ke t}g H‘:Cll}q{lilg ?,ut not limited to the
a tréés%g#@%& YirdY ifolitib idhalOtwidile: AP el um@ug@ep

tein A Jand Si zI ng umm chr omat ogr aph
cleypok arftbigetguemine ghédpboebdsytitansiorasbi($aybglska i $aybalak, Proc Natl.

ohgLses DS abe C00S. Fugdenior BbfhberibrS Tt dpw et o
| OMED-BON (19R0))- g%ﬁesVQnaﬁ fp@@}@'égiﬁ £ %ﬂﬂﬁ%ﬁ@ﬂﬁo&lﬂ%kspecuvely

fragnents t hereof can used er ol ogous

pélsyp@maﬂ@@&q@elﬁm@ @B@sh@rusme@s thp bpsis Af sateqsion denjhe following
p‘?eélg% rgf[h?rl W@gc%ltacrotnferg Ioegm%% aét%o ra'te]c \ﬁ%tléroeg 81.;1@%1. %glad. Sci.

1on en asses an

fusad 76857 (¢bgow oalidry eﬁﬂUIPﬁﬂﬁI\@d At;zﬂi; Isuﬁ iURA Be11627 (1981)); gpt,
coval ently and non-coval ently con lgﬁtions

pwhigh eprietracsisiangsdomsiophenetic asid (Yrikganas) rgaf_gcgg&ﬂA_cml
c1t ﬁgA 7%02073(((1?83[2 : ngg, \ivlégh c&&ers%?sﬁﬁncl:qg tl?éﬂrﬁ‘ﬂogl%&?de G-

pol'ypep resent 1 nvention
ga&]ra&eﬁilﬁmealm]narmztw 1(21‘4:&8@5056 Wﬁl' el Wrs Boothelapys 3 186’695 (1991);

necessarlly need to be direct y r rough .

| Tolriepheye iR es Piwrwcaln fiopisal é?ﬁf?é%é?g%ﬁbﬁﬂagaﬁ clence

(. §RNS3 00 bEE): EMMO?Q&M&%%&Q%%H, Ann. Rev. Biochem. 62:191-217
(1993); May, 1993, TIB TECH 11(5):155-215); and hygro, which confers resistance

to hygromycin (Santerre et al., Gene 30:147 (1984)). Methods commonly known in
the art of recombinant DNA technology may be routinely applied to select the desired
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(or portion thereof, preferably at l[east 10, 20, 30,
40, 50, 60, 70, 80, 90 or 100 am no 10 acids of the

w@oioypesssi de) of the present invention. For exeempiUs2004/001431

anti bodies may be wused to target the pol ypeptides of
the pr.esent invention to particular cell types, either
i1 lPsfﬁ&ﬁOHena i “&?;‘Mﬁ% Sﬁ?b%gqfﬁéﬁ%ﬁgm fasubel et al.
Pely pERiiedeBroficolshe h{@&l@éﬁﬁtBibfb‘g??fdhﬁrWﬂE?mds,bN&f' G993);

specific for particular cell surface receptors
ieglerd Cege Tranel¢r and Enpriessirt, édlatwrathey Maehygsptorides Pofss, NY

AR SRENMBRE LA A PR ALARARE R, b uman
KBenwics, Toh Wik & SSRE NeY 01994); ey fe-Ghrapin ot a8 UMl BRI, 150:1
gﬁgéﬁubllcatlon WD 93/ 21232; EP 439, 095; Naranura et

VHieh et incoipprateddtey gferogre(hegdn jn thejr ntirgicsnt

ol | eniegporsyoh fefofh ange a5t udttfeu g iflecor

ameplifivatoipFond edidwy, seé BEBYiRNOL ahd Hehsthel ETHd wselof 98ctoR Based
The prese i nvention further includes conpositions

nt. { . .
EnP §F&95%1€fﬁt9n fapihg sEpres v obslorgkeenpeiiianrmmaliam e¢llsin DNA
f o4 Ldak.edp j y Qgﬂ?' 0
f%%ﬁ%%SFg%ng%gglong%&%ggkggg%bﬁe, 'h@ﬁ%%§€%§%¥ﬁgggvggor
tseteprexpmssing antdrdy onamplifiaie ihersesd iothedevyl wf athélsltdr @resent in

an,.antibo e .r.egi on, or portiqQn thereof. The .

B s oI vl e WP greiph e rarkaggene. Since the
RIGSERY réAVe R Qi BY wht i 0 ' -
hiiﬁﬂge régglion, (s':HI 1dorr‘wilvi E?Kgéll—r%%ggﬂg?%f ﬁzﬁgéﬁdo—lé& Jgﬁgl?tg%dy wil

@isodpgreasedFusact dn Mdl. Ghlh| BioH Grdi7/{39%%)).por t i ons

there e polypeptides al be fused o

con] uodedh e EE BRI By Be? B EoveRien ot e

WV enkioRy the fifsdve@uediiebeing a%aﬂ%ﬁaﬁrﬂ&&i\feﬁﬁﬁﬁgfeﬁti&é%ﬁld the second
pol ypepti des of the present invention can formdiners

tVRFSLGRFoding . 1ghy ehaip deriveyl redvreptde.(The tre vgetiors A contain

: . . . : N .
L U ISR i A ISR A chn
fpoipaptides. Atemptingdy. iangngld eeqpal e ubdsviaéh edvodes, ase i
Rt R 0 o e 5 Shons e

@é_%ﬁ&lagﬂﬁiouﬁt aladeford @hevﬂeagg Qﬁ%{nq @@é&)}d an excess of toxic free
PCT/ US2004/ 001431 5, 447, 851; ,112,946; EP 307, 434;

bpa@achame@rowpdTot i hture 332: 5hel 996); Fehle43B®c. ML Acad. Sci. USA

SHASE ey Bl By A5 e
thNAbPLRARODNIO95); and Vil et al., Proc. Natl.

Acad. Sci. USA 89:11337- 11341(1992) (said references
i ncor SYcaeeanipdyapeleane ef tha inveatipn Basdheen peedused by Ag animal,

i , ides .correspondi:ng.to a
ShoPKIRe AL LRI MISR. £ SRR g
Siefhddny@nan niweyarbor fpusi€idativh of@fjitgaineglobalid AvlecalkOis

anti bo ortions to increase the in vivo half |ife of
F]ﬁ,@n]bl& g?rpatggragpy fog-» ipgexchange, affinity, particularly by affinity for

the specific antigen after Protein A, and sizing column chromatography),

centrifugation, differential solubility, or by any other standard technique for the

purification of proteins. In addition, the antibodies of the present invention or
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I n i munoassays using nmethods known in the art.

Further, the pol ypeptides 10 corresponding to SEQ ID
woen02/0651 be fused or conjugated to the above Be/Ukmdy001431

portions to facilitate purification. One reported

I esc b s chimmeric protein consi sting of the
PICERE ﬂfwﬁe% & fhted i detertlagp fygps %eﬁ?ﬂ}l%e%\ﬂ%ﬁmbed
\tREdiR B othe @B fova intth€ ad %%&%ﬂg{;ﬁ@ﬁf&ﬁ@ rFf the heavy

nogl o

or light chains of manmmali an ins. (EP
394, 8 6W@@uﬁe&ﬁémnwcamassmﬂmbed@sﬂe:cembaﬁn(ljtmai or

A R T TR

di petypeptiad (dﬂ@bﬂfo@&h&e@te Felerhblg at 9;-@1; 1RY0 ajosaobﬁ) B0! R, 80, 90
eff|C|ent in binding and neutrali zing ot hér

961186 améro acidsf theveolipantide) ofthe prosent emveptlon & generate fusion

B Qe R 9008 abe g Becs BT AR el ol mne S g

ﬂmmktr sequenctsigihe angib@li May Be HRAEId foi %t%geﬁs biher ﬁ]ﬁﬁ p@%eptldes
or exanp

NQsi d 20 thus can result in
ot s reR proab ot Eash btk B0.lo: 50 4. A0, SaB0 25290 amio
I
ALt T For LSl MLy o
wetd o thigetibs IpDkypepti%k‘aB oEfmmpésent inkentfoa tp aiticolr b&Y types, either

hi nder t.hera nd diagnosis if the fusjon_ protein is
J%Elg' O KAt ’S’é’ﬁ‘gf)c‘i anJPﬁ‘?‘FH’r% t;%tPPWH%P“dFﬁ O%I&G@’resent invention

€ SRH6ATE spdHic RF PHRCBIar BUTRRLRE ?éc%bl%?s A%%Bm@s? afibd 015
have 25 been fused with Fc portions he pur pose o

KPRjHSAtRd tﬁj@ﬁ pobypepiidee nf thg pa{%aylsvtmlomrdamlsd lye used in in vzt; 0

] Bennet
AR SRS e o
Harbort alBi sﬁbra éI:ﬁHPET PRI Ri0H V0 68/112998P 430080 M@ ramura et al.,

he anti bodi es or grrents t hereof of the present

PRRPL datlcit bed (1f9l9§ & SoPaanticet 74w aaﬂéles:,et a:-‘,u PN Af58%1428-
| iyt r red 30
@@@%{1?2%% ::F gﬁ o é Jrmr elgaaﬁén%@c [ Zgsz.gl'edq%gnc e mcorp orated by
hedsamndd mtthezirﬂmrptmqstl de, such as the tag pr OVI ded in a
pQE v I.n 9259 Eton Avenue,
Chat sﬁﬁ? P’r?s Vengi% Mj ef ifiiGKlgs GomBPsitiontERinpEisingHhe h
§pSATRE Ll

BESpATEEElg s Al o FSAELARE oot oot
tanthe yerighle regipns. @SAemma@,ltha pdlypda9RIB} of fthemprésastianasion may

B350 S B P R SR gy oo on Beteot o aniBpay
pottioh ifgwt it®n pblrypéptm@ of lﬂkﬂ pré§edt ﬁﬁknﬂlér{%ﬁﬁ Elorhﬁmset e coﬁ@ﬁmt

tag, which corresponds to an epitope derived fromthe
Fe8iqny BiRgs 1eeat §oT Ldemain, GHatdemain, wnd €513 dmetin at any Cel |

SIS0 20008, LR, ok RSB SHRRS et

I nvention furt enco
fuked elodonjltgatqdllg atectbot© agtibida@oasins Go ernd MEKARESS Hoe example

]?% e%‘f\n%bodl es can be used diagnostical Iq)i/
POfé‘?% totBnPelypentides abihe spsertinventiop cag Fessiiserot
Rrdudiiside bonding between the Fc portions. Higher multimeric forms can be

made by fusing the polypeptides to portions of IgA and IgM. Methods for fusing or
conjugating the polypeptides of the present invention to antibody portions are known

in the art. See, e.g., U.S. Patent Nos. 5,336,603; 5,622,929; 5,359,046; 5,349,053:
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part of a clinical testing procedure to, e.g.,
determ ne the efficacy of a given treatnent 10
WO e@i/e33s1 Det ection can be facilitated by couppP@TySi0b£001431
antibody to a detectable substance. Exanples of
bl t
Sf%gf%e |5§1 ﬁ(??' %UEQ%S?’ﬁ%%%%g§7n¥ mater? ueq tr[?en%rw 9e936é0e4n3t88 WO
ey es378) Ashl@in@h%ﬁhlﬂﬂ’i@@ MNatlalkced.iS2i. ISA rsadlosas‘ruom (1991);

mat er| aI S, EOSI t ron em ttin E (ggész% %Hiu}e{a%?géari ous Acad. Sci
| a |ég%ﬂi%h .
p@ﬁﬁ@gﬂ%gb |C1 @ﬁ@'%bj’ aid r%@c?lsng% er g{a?eds[kﬁp&%qu&% i their

may bé ‘coup con Irec to the
aomtirdiedy (or fragnent thereof) or |nd|rectly t hr ough
an internedi ate uch as for exanple, a |linker kno
in t hehafisgussedhs at@eﬂ?ﬁ YgERideR ﬁ@%SHOHdmséo appfyp @m

f iy RpRaP hﬁgm%tsor LRIeRE oN\PEQ 4D 14,2909y bOFusedBE Enjh RS to the

which“can be conjugated to ant| bodi es%(or use as
dibayaestitiocdly padiows ¢ ngraase the e vipo dskife Dfmhe m»blytpnptides or for use

plgll‘glglfug%@%gy%lntﬁa% @Pﬁ@%@ I g‘% !génge ypeptldes

helRsgdant 8 FERES NODL n?é&%e&ﬁu&%@i%r' daf tgﬁt'é@%@the%@{?@érﬁﬁ)ody
of suitable prosthetic group c nplexes i ncl ude

ordensdeifeniitais prifisation %ir@lfwedueaﬂmnle degerihs eBimstric proteins
SRR hLRIGE Db B BF LRl A HISONABSLA L8NG

I'SO

diogiiny et thé arznsmnk aagi(ﬁe off khalreesyz ef nghtﬂbhﬁhﬁy bf mlahmalﬂﬁ or
phycoerig hri n; a |l um nescent mat

HEppgtobuijps- rﬂEP 39@5‘%&%&@@6@#@% ah; Jptyrg %?és%%@ <1988> The
A FlepBluch dfRfie pCont MU ROPARe] bt oy Bakdd o BRAERAH M e
]daﬁjlﬁd&fiﬂﬂq:d firidriv somc@9Ed dud-torthe #3G) may also bbotbye efficient in
RS b e e PR B30 BBy SR i o
R e A DOl s 19

2038} casgs, (d}ﬁt]fﬂ vt in adosion p@man@mr@ﬁa@bm therapy amféélaamyﬂs and
ent that, .is.detrinental t nc

IR bapiz e o ERLIE Do ed o R ok AT R B e R

bBQ[B&Z@ AlesiRitiveBy, deletifimhe e, parteifep arifision pRiEipdat teen

vincristine, vinblastine, colchicin, doxorubicin

FXOFSPah Hetrefed. aad pupfiod ovgudé bs dasipd T isxamaleg thedgportion may
Al it PRSI GH 00 % HOIATH 08w B LiIARYS! ™
dhmoodatione dh dsug disc@eaiyn éor ekamplechimen pilotaos anabess hIL-5, have

ran | ql ,._and cin and_anal or honol ogues
ﬁ%‘?@ WFWe‘*FCaR%H?‘F cf%agémuwﬁ ef E‘&g tg%%h‘ﬁh%ﬂi SCrepRypg assays to
bR gntragemﬁg bf ARL80R8LL HRAné € eal., JMRLRRERLRBE S mition 8:52-58

6- mer capt opuri ne, Bﬁlo uani ne, 5 cyt ar abl ne,

51995)of<ﬂlanam dt aUdLMQM)WOa@%@F%&%M@%ﬁQem s (e.qg.,

(r:n;? IPT{J S#EQQB%Q@tlg%% ?Fﬂa%qﬁ!l o %?:0 f thg?)lreglgrﬁlig\pe’ntion can be
GUSddab heaRGael e ced) Sl dsarpep ﬁﬂ@fo%i@iﬁ?eﬁ‘@pﬁﬁcanon In preferred
streptozotocin, mtonycin C and ci s- dichl orodi am ne
sinzodioents, Ithf) m@@epmnmog@lésqqngnceam hexechiglidine gegtislegsuch as the
JRUDQLHRIG! T pQE vector (QTAGEN, Tnc., 9259 Eton Avenue, Chatsworth, CA,

91311), among others, many of which are commercially available. As described in
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(fornmerly daunomycin) and doxorubicin), antibiotics
(e.g., dactinonycin (fornmerly 10 acti nonycin),

whbk@enysssn, nithranmycin, and ant hranyci n ( AMC)PCT/E81904/001431
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anti-mtotic agents(e.g vincristine and

e Foa. ﬁ&&&i&%&% 5@%@??@09 SdpRahce e

s aRe 'vfde§‘ G onOfn éHt &sanfm% ﬁhsbmfe 3o tcpg?@ﬁl. Other peptide tags

constru si cal
t ivefid [ﬁtmgmxflcagﬁnmsludl?mut areanyp Iheo,lteti hle, ttjc tigAfvag tvghlcday

ein 15 or Q| ti de. ess desir
oat g o M ehiaeyed RE sy defiiaa pipGin (Wilson
eé%%ﬂptﬁl 3769 19’84 Btﬁé "tig “ cin A pseudononas
exotoxin, or diphtheria toxin,”a protein such as

t unor ‘Hecpressns irfvantiar furthes mcempessem antfodies er fregmants thereof

t wt h t
ot e RO aonfofige Sl The SRRkl e s
edll%nosua—d}\l@‘t@' fohaxarNE-R6titor (Y (lealo?ﬁ%ﬁt ol frbefeBabd oN@tumor as
Publicati on No. WO 7/33899 20 AIM I (See,

| Preeefriaglinggh festrag prasedure i, m dpergprezho ¢if) acm%a givga frgatment

(185 Pseom e sk AR pe o T,

Qb3S Exampleb b ddredthtsie agsmncey inalnda nhmeusaungymgsa prasthetic
ag ent, e. g. angl ostatin or endost at.i n,

bgremzﬁg flagiescent puiraialsBpRipesepny %%teqaalasblolﬂavnf‘é%ﬁﬁraéeﬂals
| %%Q&Ner}ﬁ%enalb }O%Lélﬁh?m# rﬁetill)g ugm? Vahﬂﬁse@dsﬁi’gﬁ Mnidsion

("TL-2"), |nter’l anul
ntamogmph@e, adl rmmyadsdractrm paramggﬁe@cumtal(lbmﬁét)eptable substance

PRePe TS sblge b e diie feyRipdly e aedtnhgeon or
1ﬂd§&1tlydtt§éﬂ§hoffnt 1%terfﬁ@c‘hﬁﬂ% (§4cB aB2fok bﬁﬁﬁﬁé' Vlinkes ﬁﬁékkln fiPthe art)

I mmunoassays or purification of the target antig
Sisitg teeligres lpppwntis thei age Seeldor dxampls. &) -folbatentiya. éd74t1c900 for

gra p ong gvl ﬁlﬁl %ﬁ%e cggje%gﬁgd Yo ?nmb%gifes :?gr 03l ’aﬁ_ %ﬁxéstu%g G rdmg to

Vi my ypropy ues

cthe JpwgadtI1ﬂ@n$1bﬁmidm@1m$hitﬂ)lﬂemmneshﬁclﬁdﬁ md:rsm‘achsh pasremdase
known "Monocl onal

A@kalwsmhe@mase,m%&%@%%@sﬁ 1 a@tylchsbn%r%@o%%%ﬁmf suitable
h}g:(l; fﬁ ééﬁlxgﬁgﬁée%y%ﬁe Lt@%ﬂ@%ﬁwﬁrﬂ%ﬂm}b&e n; examples of

I es erapy, Rels
adultaléle deiojescp ma2et B Smckude ambBllifeross ﬂulomscem,%!ﬁ)rﬁ:scem

Strom et odi es For. Del ivery" . Ii.
cibiy S epigtiet Mblaltisriay etine Higifscatn G4 hiokifl or
T]ﬁ@éoér ythiPid: an @}2&31’11513 of MalgiatscBekk fkriallinGudes8dlnol; examples of
orpe, "Antibody Carriers O Cytotoxic Agent s 5 1n

Gaﬂhlennesh@ttamtenals Relrdewiciferase Nbeidwrin aad aggporibodidesxamples of
i 0 i.cal  And i Pi ncher a
St GRS ml iy ichidg 031 BRI R AT ™ RETEIR

And Fupditier, inesipB6dy efrddmehh theldos Em%étdoﬁjdg%téd% a therapeutic
Radi ol abel ed Ant i body I n Cancer Ther aﬁ)y
NBRGE! WieR RS ARY OB €. Fopy L ChF et F!gﬁrlilt /ﬂrféefapeum agent or

TJ]I%ﬁ%gXﬁVe%ﬁthwoﬂ, 8&., alpha-emitters such as, for example, 213Bi. A cytotoxin
or cytotoxic agent includes any agent that is detrimental to cells. Examples include
paclitaxol, cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin,

etoposide, tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin,
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al. (eds.), pp. 303-16 (Academ c Press 1985), and
Thorpe et al., "The Preparation And 10 Cytotoxic

wer@pesisses O Anti body- Toxi n Conj ugates”, | rMmeeiDiS2004/001431
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Rev. 62:119-58 (1982). Alternatively, an anti body can

be. conjugated. to a second antib to form an

aﬁby%e%spgrﬁé{a@%ﬁ%mﬁ Y e B Bl En Dh 1y, s,
g%t%steﬁr@?glugg&mlwﬂsc Eroclaﬁle' REXRY, BHEChiRE 'b%p@aﬂ%)‘i’ol and

ref rence in its entirety antlbody, wth

V\pmhmw;m and Iaeerlagﬁemthomqmgws yhemmj Tigraeppitic @gﬂ:nts lnclude but are

ni.st reda ne..or nco ination with %x%

n}hgpieg 0, ARES abgyteé L@? g]e(ng &rgﬁate é;nﬁgc‘vgtgto 1‘136 hioguanine,

é}%@zﬂﬁyts fuorbhRcR SRRzl 1h B (812C RRARYERamine,
t he creatlo% of gynthetﬁéfzﬁﬁﬁigggggg dﬁrgcted &alnst

tti't@ep@cl}lp@mbuaésmehphalhe, qarmeesine (BAVENEG &pmvm@eé &MdDe

o AT R0, DB omsnC s
5951@%035&31113@ plaliR99)(T) (]BB‘PE BilspMtin2 aﬂﬁmy&l&es (@b, daunorubicin

nthetic anti bodi es has been descri bed and are

<Pre¢eﬂéfdiat16013301mr@cdﬂxambwnhﬁmbww (&1 yhagtinomygipgfprmerly
aéﬁ%’ én) Ib'i‘e%g%ymm }Hgﬁbl 1 andpa%%blg?ccln( nﬁﬁ%ﬁ mitotic
are o en used -as nD ecutar’ recognition ‘e nts I'n
cheniscak., vardsticdmigiiakibstiensors. However, thelr | ack

of stability and signal transducti on 25 chani sns
i i t sTReRapmyuEglss o zghesleﬁe}twa caRDf £l Fof Bioatiaingr gven biological

' xﬁ‘gﬁ'd oL &gk ﬂ’l@% Qﬁ'icc‘a%eﬁ{\@lp g Mfetf 2PRRLS b@EoﬂE’tﬂb@ kd Rfhited to

uncti o ogi cal “receptors but with I ess
sctladmclal ¢1ymumi sharapentis agSus frop oxmﬁ,sth@dmg rdeietyi mhy be a protein

nsitiv and selectiv
S nsHid nEP e R bttt SR PhyBtofismap,ipgtude, for
t&%r@h%! laltdin k@ctPasHbrint AcisMpsednfizEs Sfotafid, 61Q:11§>lﬂh@ﬁt toxin; a
nol ecul es such as organi cs and tpr oteins' with equal 30
(}

oprofpireschas p\ml@rrceyrqmafﬁctph atinisfiermay, Grinferfgion; pyYe geowth factor,
(58 SR ero MR ARN Rl HGKina Bl ddhiof SnleBbpbliEhfent, e.z.

urre Sentratons
e’fNF&&;ﬂiap’ﬂ]NFthemj IATYL 1 (SeB4InWEh 2 MD4Y I&ﬁﬁﬁEﬂon No. WO 97/33899)
PCT/ US2004/ 001431 _ Durj ng %nt hesi s MPs a

i AMilheSes. Wipraationgl PuRhica pemgaypgp ,Z]@s Islﬁaépéie(Takahasln et
chang e{g@ﬁn 1URBCEI69! nll%|74Q @J@)St gl C?It(g? Slﬁﬂe?rfétu%{;altlfﬂbﬁgétlo%i\lo

usi ar get ecu | such as a
pWIQ/@%’@BlQ;ﬁe, a tindrnbailyagent @ an, antr azgiogdnt @’me e@cvanag)S@tln or

t
MR asebiglop b baRe iR wior sXtanie S Bintbnes,
alfnfeﬁ%gﬁﬁ it gH?JI ty, bRsi&@%in-& S'TIL@('? ﬂ'ﬁﬂeﬁeulﬁhw HSGQ” granulocyte

super' s can be coated onto ea s or wells for
u@@CIDPIhﬂgﬁgthyIY§§mi&tﬂngéa@@rdaGM CSHS). @ranakémﬁscolw stigpulating

vareb 05 C3t e LR RGeS Tt ure of e

pol ypephiittfi&)mayf alkhie ptesedto sdha\sagpormnwm dpepargeflaly
in screening for conpounds that bind to the
peeii St iraanopssgys or purification of the target antigen. Such solid supports

include, but are not limited to, glass, cellulose, polyacrylamide, nylon, polystyrene,
polyvinyl chloride or polypropylene.
Techniques for conjugating such therapeutic moiety to antibodies are well

known, see, e.g., Arnon et al., "Monoclonal Antibodies For Immunotargeting Of
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10 the invention. Such a MEP would serve the role of a
synthetic "receptor"™ by m mcking the native

w@e@hioessst ure of the pol ypeptide. In fact, thePEbiUbi004001431

of a MPto serve the role of a synthetic receptor

r@@&ﬁh‘b ?alaé:?é %ﬁ Q‘P?'\e(gl? S al'tggglbg%tgp td],h@e é%?ﬁita(?%);g;?rn Therapy, Reisfeld

§) n
1@1@( Q;&;s? 9}3(@43(%3@ létDLféK ahé. (19555 7%{6611%%&@)6@@? )Ag?mbxdws For

spmgﬂéfﬂw@r ¥'etrepersrolies Drag D@ilWrefr(ZlbieEm) rReiesdnieh al. (eds.), pp.
SBHLEE b g IS5 P R el A B

Pihaticer T K@VReAew",Ih Mutiodlonhl Anticdedii'sn: BibepitMBAnd
Acta., 1544 2):255- 66, (2001)). Such a S\ént hetic

r@%@ﬁ%leﬁpmmﬁsomrﬁhycma el el PPnd EndO N33k "ﬁﬁalé/SI@fResults
wﬁg FﬁtggeglﬁygF%g bée Q?; %zlﬁo gI%E)ELRECdU&l éfﬁ’?cﬁ{)ﬁbﬁllag rA%lthOdg% Cancer
t Heergryé siadens@d oriat Antlb’d)d[bﬁk(ﬁCCmble]DﬂbﬁldnChﬁm @‘heery, Baldwin et

%n(%fl%g@g) %%ng(’éﬁg;aﬁgm?gsgﬁrggs 19%1.?? gng %hro?p}éaﬁ &b (Thjz Prgpal ation And
A@ﬂbﬁ(ﬁdc Proé&ﬁé@é)f A?lﬁbgé)}zTo%l%Qﬂ}ﬁugf%eé CaSgR 81%2 b2:119-58

((2982!))) For exanple, a M P desi gned usi ng a
pol ypepti de. of the esent .invention na used jn
by Rbasnily ol anRhS i e AT 108 b Frgpodsto form an
CHABIBb A Hét&océﬂj@ﬁt@&@ﬁes@ﬁb&ﬁiﬁsm WPeRt Paeni No&,676,980, which
sanmpl e. Such a may be used as a substitute for any
ds ipsernentedberein yeiglarencetie its a@tstagys or kits, provided
herein A ) n h y be
enpl oy%lg g?tgdog?’ea{t owg;thgltlt athera é’qu mm%{ %glijl{g%?e’%’i tgllat,
| ddgréinidterqacdlymreqtih dembafpbh d&th o@fc@@ﬂb @acfﬂi(s@ @bd/er cytokine(s) can
jfverg pr eferred nmethods are 30 descri bed by Esteban

e Ugpd pha HieraRRlic: Chem , 370(7):795-802, (2001), whi ch
is her t [
o, Ner el HEABAR A6 DRERBY o RLERBRSE i o
Atidcted @gainstribe p«)iglpemrdes khibesprasenttitreengioh. @nelexamgple of synthetic

RERPYREOR Tt bad 1t RRFEADE iy elohed i fA RS (@758,

Haoda ; RecEhtly, 2R cldss of syrrlhetﬁ"ﬂnﬁ%’cﬁ@@ had3®een described and are
123( 2072-3, (2001); d Quaglia, M, Chenon,

ferred jg ayumolepalarly mprated pelymerSiRs) g&eamreB Ing). Aaxmbodles

Soc )
BSOS en G5 PRIl Re rmbREH b G0h BB RS tormica
/éiilti ibisegies sehsotd) BloWeRsE Meid IaMEst dtabilityame sikdal @aSduction
utilities. For exanple, such _antibodies may be used

iTRechPRigmG SRt theisaseassensig davicos Mdojserlagls daphpted polymers

I
Iqtr@g@;%é e@ab&;bﬁmagﬁ%a%o% Bt g)tngog%‘?olf}%gﬁlr}gcép@&g 'BH §h Joss
afabiity Icemsﬁ;rtalritsmSuslh pp@mefmoﬁdde $iigh smhpeny amgs@ecman‘p va&ule
w th the ant bod erenthe sa

(r%alatamnrﬁﬁ% leny tficgppl ar@tlaeshanwabit%@nﬂaaMIPﬁ ﬁ?@ tfl% ajlity to bind

kb 888 molecules and to target molecules such as organics and proteins' with equal

or greater potency than that of natural antibodies. These "super" MIPs have higher

affinities for their target and thus require lower concentrations for efficacious binding.
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10 urine, sputum senen, amiotic fluid, saliva,
etc.), biological extract (e.g., tissue or cellular

whomgessat e, etc.), a protein mcrochip (e.g.,PCEES2004/001431
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Arenkov P, et al., Anal Biochem, 278(2): 123 131
(2000)), or a chromatography col um, etc.

% segag_ nd.
step Dok syrbesih VAT 3¢ IRRHRSH S ps ‘éPrhauVB 8859113 SR §12°-

he s bst r Vv th lecul
LAY ) LAt 0 RO g ol
ﬁ@élf (sa@ky as zepéllyperpuﬂs anvatigrtd.y or e bdstanos bating alveyy, sigilar

reversibly, to a solid sy a sec e
SimgaEt ’flsn‘g@ PR S U HIRAFE E\g CtaB%? g@“‘éaa’iﬁﬁ thsté Burkl reagents
gﬁ%ﬂﬁﬁ AR NEL: &k f’lﬁoﬂ%?&e‘ﬁ’[ Quper \M[Ps%ﬁ be coated onto

|agnos I'c assay techniques are known in the art, such
dsads@medlls forvee bi highlygeasisay sspahitioas or assayisnei foe gse in high

sandwi ch assays faﬂgd L Mmunopr eci pitati on assays
SHRBRRACE SCTPIES P1REPHEL er ogeneous or honmopgenous phases

(Zol apniMepes! Rimed bR Apdid e Qtr@c&urez%fwwk/p@mde(s) of the present
Techni ques, CRC Press, Inc., (1987), 147-158). The

amtention ey beseeful in screeniigdghensanpangs du émé & theéolypeptlde(s) of

| abel ed. t
BB PP R SELEP TR Pl o oG G sty
%nhélgh% aftdayive archil@inae odlleepdty@pate. IEmCt akantplity; oft (P to

detect abl e noi ety nmay be a radi qi sotope, such
mcze 2Pl o2 SRYE(C PSR baraady Peghdsmansiiing Lo cbrrogen
'Egg)r%?gg Sg?ﬂl g‘z l\%?sb‘fa&ﬂ‘q{ 1%28)“761}3 5{@@@1@; Dickert, F, L.,

a{dyabm e, Hahlaap ﬂQthMI m@@tmm I(Zﬂiﬁé) A@yg@mtm receptor
fluor escent C%tg or. horseradi.sh Fer oxhF N }éedasa
ﬁ%%wﬁlek Reminiched HeitsFrirey (©godf RGP PIfE: R

rlém sﬂ@{% %@éﬁ%ls oty Bbﬁng SheRoRIPIRAYEELY, AN Q‘l/[uﬂjuftg N,

ose met escrl Hunt'er et al., Nature
IBﬂéclﬁﬂﬁBﬁdI@_z)AC_t@alﬁﬁldléb 255 66, BOOENTHCh 2153nthgtig receptor MIPs
a? 7&%?%5133:% 1%;?]513 o&?&: gﬁ)rm t%ﬁlscsrtegrgﬁé/ﬁ{ lﬂ%rc]lad cngg glr%ewhere
qgré}ﬁ)? (1982). Antibodi es directed against the
pol ypepti des of the present invention are _useful

the af¥ilPs haye glspibeert shomontodre uselathiny SEYPRpHt el BECS‘FI?-C&ﬂ s

L

FESJQE{E)S) gdmknﬁm\; bod’ngslT am(gemsﬂ I, M_ g (l:;) m26{6) 798 802, (2001)
eptide are iimmobjlized. on I r
POLLREPA S Gy o0 L S5000, PR ADN T MRS o cxampte
I di

SEHTE AR RBL ROE P apELR L meagt s
tdesigned ypﬂpﬂmf&e&ndmh&mﬁy quéntisete, thadevehef it palypaphide in a
su r S bl.e sol vent
R Sspbe MERAY ggu%femastar?&g%\?ts 5t Efthndi Frsdivel in the
eﬁ%‘éz%gt o 19fs, %ﬂ@)%ldéﬁ%bfeﬁg(ao% FOBR iefles, which are bound

t'he i mmobi |1 zed ant ody Fi naIIy, t he support
vvas hedAwutrtbeaﬂf)mh@DdSmuaY hbkmplued énereats MIERitp p SP%P%%%?@@WOI

t he desi.red. .pol tide fro
RS HRHe BRR obgnid MPITHE. PR dibedot a8
OfiesEBbdd by Esteban et al in J. Anal, Chem., 370(7):795-802, (2001), which is hereby

incorporated herein by reference in its entirety in addition to any references cited

therein. Additional methods are known in the art and are encompassed by the present
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10 lines and biol ogi cal sanples. The transl ation
product of the gene of the present invention may be

waiz@hnbssas a cell specific marker, or nore speRCT/USBNI/G01431

as a cellular marker that is dlfferentlally expressed

at v rlous st es of . d e ti and/ or

TSPl s 335l Bar R ohib & bl Shemn. Sce.

a3 Peiess, domEs #d Ggalin., @h%ﬁ@r? K| Ball &R} £ ADE LRénzi, E.,

conbi'nati on of i topes, Wil l w for the 'screening

ﬁell@&rﬁmuﬁrhﬁm_éﬁ\@mm oh%?(é%p%léés% (PQOMYs whiclk ane. hereby

V ' t ues .c i zed using nonocl onal
%61-%8 edeoytrg% eredh 8ren85ﬁtw h?lgi'n popul ati ons

ex pr esahtiighdiddeofMB esehs invedtitth hdveGhatlegs WBARE!Fdt example, such

separ ation using anti body-coated nmagneti c beads,
%&hﬂ@lﬁg mayyjbe wse%lﬁtdlmeyn%w@@ﬁ@ deteet the prsiserperpigppification of

¢ BoprB GRS BTN BLEY AL i Bagfyfe axgid gy b
(cbﬁﬁﬁx)s&d oRfx 1&he e ttepsh Mhe fiess, sAbjeothd akarhple vaEd ke rantmgady,
popul ations of cells, such as

of partjcul ar

PR W R DARSF (o BT ABFEAL R oS R TH E £ blood,
r Sg t )
s R 054 S 00 e
@cHfilar hemegenakp stc.)Di peisie niGdkibp .(c.Al, See Aad:nhmlﬂg ;et alh eﬁsml

SEERaR DY GG LA of Loabl o SESEPa Bl Gby Ho B¢ & sccond

Rt inl 6t tAe qaanaifeatich dif 2@&8&13} @Jdn@% t1RSsuBb L. z@lf‘ernatlvely, the
found in human unbilical cord bl ood The anti bodi es

dﬁeth%mawéﬁmonﬂlmyolwe aé@@aﬁi@cbffa@achmmﬂww@pb@dxf either

i .ndi
QOOQ egé)%r%g\%ué‘%lg/t Ol Tepel er Syé GD ; F]crﬂfd Sdlgp rt an aarsgc%rbc} step of
|suhjet:&1€g the boonp eititiody €o aﬂdampw gOMIRIH tab&“@ aflssddewhere herein.
systens using techni ques such as western bl ots,
r adi oi YaHAWS Sdagagsiic aspaydechnigiies aie lnoneia theritrigsl ppeappetitive

%Qﬂ(ﬁﬁ%g%h S, dﬁ@&%‘fﬁl‘ﬁﬁred m&%sd%% and immun: CQIBCIRHBIIOH asFays

i mun preC|p|tat|on assays, precrpitin rea
aiohdurgéchm githechgierbpenepeaart hommtgenowmphmdl (Fbles Mmloclonal

SRR s i L hrpBeiines L pESTnG o Bk g £47-75). The

2 AHBONESSRY $n tire@ifa B i# 044 RRar B la%@i@ld%%pg ﬂét@@(&ﬂl@ hoiety. The

protein A i nmunoassays, to nane but a few. Such assays
detscrabla maistyasheuldeiel capatdomns pioducing, either @ls@ely og igglirectly, a

@gf g%ﬁ}e S ér@ff‘ or%gg'mp]g‘/g 4’ditectﬂélﬁﬁrthﬁryg§g C’t?es%ﬁaéhquji(&pe such as

INELV 101 B2P Wi I1Q511 bS]olrd%@éHt @ ERdreituridne §c@hedisRinb &feh As | N
its entirety). enpl ary i nmunoassays are descri bed

BRIESPSin wt@maﬁa&e HpdamBerpilugifarin geen Wy\my sygh as alkaline
k)h?%ﬁﬁ{asé) ri)eta— M&?ﬂsg éa?éntfmdr?& I&I %t%fho ?h&?&%l@ﬁ %Xromdase

I se’l population 0
Bufyfreethed khom nRIhE’ArtifU]f Eamfudalitie Ni%-afiﬁbﬁdiy orthe déteéfabl& @fbiety
1% odiu deox olate, 0.1 % SDS, 0.15 M NaCd , 0.01
ﬁ.{(ﬁnga‘ihom_[n?thgds @Les%&eﬁ(té)éblplétg et al., Nature,
Iiiﬁﬁ I@%?mﬁ C!Déﬂzfcﬁet RLOBREARNPSRORE D8 4RPULL: T PUBARR 0L,
Metho., 40: 219(1981) and Nygren, J. Histochem. And Cytochem., 30:407 (1982).

Antibodies directed against the polypeptides of the present invention are

useful for the affinity purification of such polypeptides from recombinant cell culture
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lo EDTA, PMSF, aprotinin, sodiumvanadate), adding the
anti body of interest to the cell |ysate, incubating

wo er4a6336r i od of time (e.g., 1-4 hours) at 4 (PCHUSINgG001431
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©10. 16.

prote| n A and/or protein G sepharose beads to the

cell lysate, incubating for about an, ho
zpr@at%ssﬁm@s A &b awessr We@y%‘?%dl%%ﬁaa&st 3 picular Polypeptlde are

I ! & fRbih R Fitted
RO SRSl o SRR T i
i nmthndmweld: km\t/mhetha aﬂtSThmnmmcblhmd :amfoogﬁ meoamccbmacted Wlth a
ass sed west.er n bl ot. anal

L. ]
Copiating SIS AEIP S QUL Thigoptid T Suppon s

p&@ﬁs"}i{g@k@ﬂhsa stut['tﬁﬁle%@ﬂemhMHlfréﬁgVé Qudshfi ?ﬁl tiR8naterial i 1n the
bi nding of the antibody to an antigen and decrease the

braoiply owapk foethy. desipedepadyreptiilesy wlmdheerc bbuind tpghe Enmpbifized

Bﬁﬁgﬂ@}b ﬁr‘gl&qkilg' ﬁjé:%spgp]or[)}s Ovi/agf}%cf \gﬂﬂ Ig.ggt grs Sldl?tglblgu glﬁl\lf gt{ tﬂgttwﬂl release

ahe defRd pb&iftp t1@1fr6ﬁrthe mitpoagol s in 20 Ml ecul ar
Bi ol og g‘n Vol. 1, John Wley & Sons, Inc., New York at
ti

bqpb@tcérthp ipventicarmiy g iilized domimmunaphprqtyriag of cell
AR AR DAL P SRS BlsiPunate i FGBBNE S bV sy,

SefentRAGK depesedilng aeall Eﬂ%mﬁmheﬁmf at nWEd: gﬂsetmfﬂfally lea cellular
antigen),. transferring the protein

p@ﬁ@iﬁﬂhﬂ lﬁﬁiﬂ@@e@téqﬂytegpgas%rﬁg W%@Jsss&gqs ggd&ferentlatwn and/or
%?];g%ﬁ)lnlo!f :gg.grc aE Vo E %@or{b\éio%ﬁl arﬁib%@i&k Rgedibe a%alnst a specific
me BSA

rane | I ng ation (e.g., PBS wth
ogpitope,-orfcambiriatikh of waajplem qvitl mﬂowdnbﬁamereﬁmnm hﬂhgar

buf f er, .g., PBS-T
o &Ry B yCE nL It BTG AT aey e
Oinbid@8hal Bnd AGdsi £ GerediHor @Ellulﬁﬂ%ﬁ)hﬂﬁoh@@xﬂf@@fg&ﬁ@ ndafker(s), and

washi ng buffer, blocking the menbrane with
siaclurdd aragnetivt Sepaiaiion mng hntﬂ@dwﬁat@égnatgnetmpbw&r panning" with

? %}Ulgﬁg\‘é@Vﬁﬁ?l @2 g(ﬂ Bstf a’txgu’%gﬂaé?’ aﬁgﬁﬂsogf %},@%fgpkg&aggd U:S.

sz[t@ﬁtiSC%%GDJF and@Moatidonet NASHNa6bASR)9199HYli oact i ve
nol ecul e ee.m% 32P_or 1251) diluted in bl ocki

buf f er Thesadarnaiguehallove fas thmieroeningafp ,popglﬁ%ons of cells,

s

whisdade tMRlD)dmlaanig haﬂibmqmtmmsl el manadt el in hanszdmatlons to

?]gt&g%gi g/ﬁtgsgﬁl %%%s&t(g%gffffg)g :Btlefrgait g : ﬁ%ﬁeztggly‘tgﬁ%% allow for
r 1.%' %Ergéﬁlﬁ%\ﬁr?ﬁérﬁﬁtgﬁ&EQJ st Qh pRdenR6€eellS cﬁlpable%ﬁuﬁ@fgoﬁig

rrent Protocols in Ml ecular
aomllﬁfgmon\md/orﬁ,lfferomtmm @yn&hm@undmhummumbdml cagd blood.
at 10.

t he V\/efé{1 %‘}tl%é’d@é 0 @ng}r ary n:%g? or; 1%}\'{1}1%0%}5;&%5‘&ndmg

iy higeiethdd dhoen ﬁrhﬂle%ﬂt The BimahodsEdys vasith earjeugad atthide but
a det'ectabl e conpound such as an enzymatic substrate

(wegot limged & eampshitive pod nerae@npAtiti laaiay FEsiems using techniques
g?u%fl %Egvte n%blé% }alafoﬂ{)ﬁ{d[nﬁﬁggys' ﬁﬂ@&t(érﬁgmfeq{nk@d BfimbRSsorbent

etec
assay), "sandwich" immunoassays, immunoprecipitation assays, precipitin reactions,

gel diffusion precipitin reactions, immunodiffusion assays, agglutination assays,

complement-fixation assays, immunoradiometric assays, fluorescent immunoassays,
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presence of the antigen. In ELISAs the anti body of
i nterest does not have to be conjugated to a

wa@ledeo6sbl e conpound; instead, a second anti boRyT/stvn4n1431
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recognizes t he anti body of |nterest) conjugated to a
detF bl e compoun

Ui GRERE R BBt PTENeSWT 1SR Foting apd el known

t fx@heuk (si@@ g MBYsIIRI &QALRE, 11)©4t Outr&if Pi6lokols hde‘Mo%lar Biology,
case, a second ant i body con ated to a detectabl

Yo buleln Wiijey GcSanddad’, New nyhichds igaiporaed by fetfﬁénce

h d II
I b BT SR R uEERE A€ bt BREo R ibiucare
tiatnteededlyy waydofflig@ation). i ncrease the signal detected

as well as other variations of ELI SAs known in the
art. InypugqprecRifation PEieetlvgencedyremmyisELysgysa Bemyilation of cells

Gl Yl Ripa B3 AR U Rby 35 10D RSBl
Nizwx Yeokat@to. 1%31135 D 15TMeNdGInolon @1 sbdiimi ghyspifataa pH 7.2, 1%
a'ﬁftﬁ)gglg é}ﬁ en and the off-rate of an
$ R W Srefein nbRsigins andfet Riofsase hiRitors (e.g.,
CRPAL PMS‘Fe }%Joﬁginn SoBSH AMRadatd) add Lgtida f interest to the cell

conpefltlve nding assay Is a radioi nmmunoa
cloysabe. |1mubgt1mg1ﬁ)r afpennd ubamle G gofl-4 labes )ed 4861, a@nﬁng pmtgn A

3 1 t t st int

Rt PP B el RoeldcaBainsos abosap bour o
&ﬁéretah a° detvagih®theMead i@ 1y@bifRQdvd PeuBesknlith gt the beads in
| abel ed antigen. The affinity of the anti body of

i HPpagplebyffern Theability of he aanbcrdgeﬁ infaeest ledIBRYRPPRgipitate a

26 ttlc{uzér%gtlg(%p?a angz\%éeglgcgi lﬂf"g f é}?{g}e rtﬂ 810&j {uﬁygéf One of &kﬂl in the art

andult bd knowledpdadbie Metodied @frﬁlhétefi tB& daﬁ IbB@nodified to increase the
radi oi munoassays. In this case, the antigen js
i BipdiBg PEtheintPodyirianaiger and; deckspgasthe @aﬂ}ay@latde@ g-Pregclearing

tﬁ@@él?@s&t@ m%ﬁhe(rssegoeads?)kk afgfétﬁé?lsdugm&lﬂ xg nce of

i ncr easi ng anou ts of an un second
-188nNOp RO PAtati6n EstodeT: debJSleOAilﬁlﬂ)bH&lal éﬂselﬁ%e@errbnt Protocols in

TR Eicigie N oo dph NI e Fimg Vi H B L1 61

the i W@ﬁéﬂn@oﬁ&aﬁiﬂls%h&ﬁjly c&hﬁﬁ&%%@ 1ﬁg?}ﬁ§f5’iﬁ|5ampféﬁd
most preferably a human, patient for ‘treating one or

rdecirophoresie ofiihe gretsiacsampies ame pslyagiytmnide gel (e, 8%- 20% SDS-

S e R S e

Isﬁtﬁ@[& frex tiid pelyatailamide g iR mbada! sl adhitrocellulose, PVDF or
derivatives thereof as described here|n¥Band nucl ei ¢

duiars blogkingithgymsmbransdn lockingsplaition &g §ﬁ~i(da A% BR pynon-
ffﬁtalﬂﬁfﬁ sh1ﬁ$ ﬂ{qu%%llﬁ%g g ﬂ?&/héﬁ%%ﬂlﬁfert(gg d%%fs PR n 2Q? blocking

anti-1diotyp I'es as descri er el n
dh¢ mbodhrae with prieaiyraneibbdy@heanibody uf aerts) dilwed jn blocking

nhi bi t ve di seases, orders or conditions
é)é’g%ﬁi“éﬁsg‘&g\ﬁkg‘? b I g g@ ToRlogling Ay BEmAEAnE yyith A
| -
ﬁF%&}dg‘gA a%hgﬁ&g% %glfé rdcBEniL MR bRy AdMPOHE &8, arPMiti-AiGhan
antibody) conjugated to an enzymatic substrate (e.g., horseradish peroxidase or
alkaline phosphatase) or radioactive molecule (e.g., 32P or 125]) diluted in blocking

buffer, washing the membrane in wash buffer, and detecting the presence of the
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or nore of the diseases, disorders, or conditions
descri bed herein. The treatnent and/or prevention of

waelk®emesss] di sorders, or conditions associ at edP@I/UR004/001431

aberrant expression and/ or activity of a polypeptide

ﬁﬁ’iutg?r/]‘?e %Fﬁ% 2‘@5@1&? gi“é?&’l :4'6 grgetthe Patagioters that can

diesrﬁé&lﬁéé t&hc&@s&qh& k1A &l dete%@d%ﬁ't@ %Hu@é tlféfbatzpﬁround noise. For
i nvention may be provided in pharnmaceuti cal

l'y
af@ﬂb@tdasﬂueslortmw@img weviernddotipmaparols seet, bieg. . axutsubel easl, eds, 1994,

AR ATSactR Rl AL ROt ok S Gy e S . New o

tdeodpeutical ly i ncludes binding pol ynucl eoti des or
pol ypepti des of the present invention locally or
systemically in the body or by direct cytotoxicity of

the 2 Iy | -b

o o SR Gon I R TR SR B
gilae cethahe betibeh nadiingethd @ah@bddylglimates?Asompebamdtt atdagctable
teachi n provi ded herein, one of ordinary skill in

t‘}ﬁ’glpﬁl"’f“? wcmas RR S RAlic osfidke fone. hareeradel Baropidase gealkaline
&fh%&ﬁﬂ%asé Y S 301 ah @ fncgbcﬂglgcf&t | ﬁe 1SS B¢ 1208 dg{ecu%the

t'her apeutl C purposes wt ue exp er’i nent at
aBesthee crihé bogeesIndELESAIsshd mtidotly of 1mtﬁystt(ﬂ®es not have to be

OB G Serbehsp FEouL Res eLoR dr booby RN sRaizes
Qhe aftBFRY @P&k&édt?ccﬂf@é’%ﬁéﬂ %%Qie%c&b(éé&ﬁpcﬁl%d BaySbe addbd % the
IL-3 and IL-7), Tor exanple, serve to’i ncrease

twrdl. Koy ingieacief ¢aating tlt welf f)vetbttbfr altt@eh,sthwan@bpdy may be coated
ﬁ'ﬂ?&r\%ﬂ hlp ce&!e1 v %e%gt %?ﬁﬁq)ogy 8?1§gg;arfs (g qdble compound may

I nventron nay

dﬁn‘fdd«ftaﬂolllotwng/m& Bdditibe bf thepatgal oﬂlﬁ%?ésﬂﬁmll@ céz&e@well One of
radi atj on therapy, chermtheraggtél hor nonal t her apy,
A

istiRdhanat weylddivdknailedaeabls s paametgsh hah pan be modified to
quﬂ:a@b Sl sg#ﬂa? Hetgéted 39 W\é\@ ag 991%{ Qg?a%%ﬁs gf%ﬁﬁ%qgﬂf/v&l 1?1?§e]'art

products a species origin or species reactivit
tHoe fiortlee dxséusamnlrbgnidmg)EltIﬂAt sées eIgh Ausabelet shedd, 8394 urrent

bt 2 B il Seh gl et o S Gk

gnalpgs, or nucleic acids, are adn1n|stered to a
human patient for therapy or prophylaxis. 51t is
prefer rflé@lrtdng%félnltV gh alaﬁlﬁmbﬂdwo am aiitigenpot ¢ oﬁfmatv |of/ en

[ bod
Dorl))/pg |Oatnt g?lg%bqryn‘f?ﬁgﬁ%% ?/%ﬁ%@h%% ing $Ssays. One

leR¥@Pliof A cofmb BRI BiBdiAE abRY llm&dtdaﬁ]hﬁ%assap t:orhgﬁhng the
I munoassays directed to _and therapy of disorders

drquintien efdabedtd anticee &-243Y a5l 20 widkibe paidkodyiaf dntergsiig the
SAGE s Snorl Pl o of (A RIS ko, ANF Mt Rk SE e,

lhattsodgrboand tonthe Yatfeted apoikym ambat)ﬁmqra@f thé alﬂﬂjoyipﬁmnt&eﬁ for a
%];.I‘tItCII}I%ll grﬂYg%Qtalng the binding off-rates can be determined from the data by
scatchard plot analysis. Competition with a second antibody can also be determined
using radioimmunoassays. In this case, the antigen is incubated with antibody of
interest conjugated to a labeled compound (e.g., 3H or 1251) in the presence of

increasing amounts of an unlabeled second antibody.
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including fragnents thereof. Preferred binding
affinities include those with a dissociation constant

woerookeedsess than 5 X 10-2 M 10-2 M 5 X 10-3 RMT/182084/001431

M 5X 10-4 M 10-4 M 5 X 10-5M 10-5 M 5 X 10-6

M 10-6 M 5 X 10-7 M 10-7 M 5 X 10-8 M 0-8 M 5. .

X 10- 916fm Prggenpinypentionyds figrthes dwct%tq@tw%Pd%b%%dhqrtplﬁf which
]19v311fe Qérant@m?é z@n@ibé«?de%f t:hg 1 61Mm ® 3%1 érﬁm }3 foer%Q% ztl-l:ﬁammal
Amdl Ib@idi pg’zferdblweldnm@nagamms forpmlatxp@ pte «)iHﬂomfof tieedisclosed

esent .i nventi on e u faor inhihit aller
S O T font o fleBpehlf eomppinds of e dRusntiof iSetude,
the hrPeHlinaRb Y, A6E6MELH Be #8281 (1AL HRSM¥ALs Oénalo%s and
anti bodi es, of the present invention, 20 or a cock
oferivhigves teeyentias ssdrtbed hersin)and inncleismisidseneashingwatibodies of the

T LA g A AR e

cumbs@lut gk @RWisddaRréih) Tho gnﬂilftﬁh@&ﬂ@h@iﬂ%lﬂidﬁg:aﬁ e used to treat,
anti body directed against a polypeptide of the

pRBbE S ProvoRiriseapes. dapidleponypaditivavasionftag Witheaberrant expression
I |
PBRRRL ok 5 Lkl Bk, 30080 FTTABE i 0,y one
Cdrgmrb offithal diseass| disandetsbodyongivas ﬂe@hbédthéreint Ths treatment
ressed constjitutively, . inducib] é@tetc

%P@%ﬁf‘é‘?ﬁ Stispases, disoxsielia it SHRdiinms @ssorraled Wil p rrant
té%%ﬁon LRFbSE ARty bP a%Bl@leg é?dfcthé ﬁ&@&ﬂﬁﬁm&l‘ﬁﬁé’é bl not limited
fromthe |ngest|on or “pr nce of such
itomalleaiating eylgpf@ms@amcuat@i woh ylmsptilsdaes I‘msoedme pr caugtions.

e..of .. the _antibodies of the entln
5 iRgics 87 uB by ion PP aroRe D ar i gesRlFal Slepitie
ol postidhé AkndkndktiRd VP dHsegemasr@nd/ or di sorders,
as such conditions are typically a result of

ant i bodlisesmgey @ifgth@ wage inevhigh Ainantibedigs gbthe @sessntdﬂ?n@n may
F
tl%rusg&( ﬁ{gpal %uuéaﬂ lltf'cquéleg‘cb eg Bolﬁﬁt?cb(? tfdf:? opﬁoﬁﬁﬁ%?&dés ot t‘ﬂg

rese I nv 1 on

tmesen&]nv&ﬂﬁoa(l&ék{ﬂ@&ﬁ SsteRCAIYHR 0 H00) bABL d1r¢dmy1r<bﬁ)x101ty of the
r GSBOHSG to auto egnt I gens, tr ansform ng_t he or ganl

o4 18 At madiated yrrmpleragi £ PGo or by ﬁ%?qtgn GRS éﬁPQ@ Some
38t GPRbELRs gfe%kaﬁ%q iR gidet ethl b §§ wifH ‘ﬁ@téa@ ngs
the art,” in addition toapo ynuc eencomg

a1n0v1b@ﬂlyerd1mr ewt gordigaiynskill trhibe aﬂ@hylpmptvlhd)w wofust e antlbodles of

PB4 et i PGt prBereRg P RiRgh & thout

nRIRe Hh{éntgjﬁ@naut o-antigen(s). Detailed
descrlﬁlel ons of therapeutic and/or gene therapy

appl i cldwiaptiBodes Qﬂtblspm@@nn may\mmvmﬁage@ndyplﬂhwbmd

eI S8 re r odi es _.agf, th
r esen 1Oln r%@n %egrtn %né’ﬁ %‘P gﬁ%%rglboﬁleg (EI lynt 21051 nes or

qieﬁmtdwletlh%r@ﬁﬂnefaabrst(mhaaatd: ouy- 2d]Lr-S@hd3ﬂ_,4’1§1&bﬂ§)Ian@le which
ypepti de of the present 10 invention,

t%?ré’ﬁé‘t’ Hicraangythe nymbet oxpativity of affecien celly @&Mﬂntems iy they
sdtifofgne for

The antibodies of the invention may be administered alone or in combination
with other types of treatments (e.g., radiation therapy, chemotherapy, hormonal

therapy, immunotherapy and anti-tumor agents). Generally, administration of
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constitutive expression of the antibody wthin the
plant), and the plant subsequently ingested by an

wa@pioreéssst her eby conferring tenporary imunityPCDUS904/001431

animal for the speciflc antlgen the antibody is
ed. t owar ds .(.See, at
bS8t QMRS B8 S e ARy e o ol G i) that is the
asﬁfﬂebs?gch@givas(l:ﬁattdi EhdPpRR BN phdP¥@&d. RS, iRhk&EARB) ¥mbodiment,
polyc onal antibodies, nore preferably nonoclona
dnenascatbedien feremsats dsrisgibreatinglogs argluleisarids, are administered
| [ used as 8, JBans of inhibiting gene
SRR GRg 3 ASBTRE pRsBRe. or genes. i a
human, It i‘@l"ﬁﬁkr@d &ﬂdde(lﬁ;igloﬁ.ﬂﬂﬁ[t y @h@aNpsiaht iBHio ihRibiting and/or
exanp Ie I nternation Publ | cati on Nunmber WD 00/ 05391,
ﬁl?BF@é?ﬁ%l antibpdeyy agpigstmelypeptidesios pelyaneleatides of therwesent
Rl i éHts 31“1%510%&{%9&:%? ffoPBot%x'?l%nﬂﬁBbJ%Qgé dpﬁf‘ec?ed b A8a
present’ | ventlon are known 1n the art, ahd are nore
pherapy of dile)Meldeslaredb@ﬂolgh&ﬁmﬁfee ohpslgpeptided, ingteding fragments

th mbodi ment , anté dies of the present
Hirert p6 RSP eREy R lrcglranﬁﬁpélpﬁélfa@g&eﬁtj prhggions, will
Rﬁ’éﬁ%ﬁt hARInQkridiReroP b&?{ﬁﬁ&leétf&éﬁ %Glgpeﬂf s Sf(l"ﬁm?rll\%ntlon
confer en

certaln protelns nmay I ol oglca
nctlu«hmg yraghents ﬁh@s@n?rﬁ{fmfaﬂ binding effmigessheltde thdse Fithe.

S Bl TDLC LR KB Rag2H L B AMES RSN s x

rlmt ®LNOLSMVRSHN IablM, insar) PRaloe 8 10058, 50010-71M, 80-7 M, 5 X
sp eC|f|c enbodlnent nucl ei ¢ aci ds conprisin

IOtV B VS 8 MaHi-p B X< Oof0 Mur6ti0dMas X 10-11 M, 10-11
QR4 g@{d Y281 LS80 5 2 2 1390 10 §5§ﬁsor xUD-14 §RY0.14 M5 X 10-

i nhi prevent | Sease or er  associ ated
IStV amelr(} aﬁM expr eSSI on and/or activity of a 30
pol ypept i de, of _the_invention, of gene therapy.

Gene tMEPRMies dipeipd agagngt lﬁ@]ryﬁﬁlgﬂ‘y% ef %/f{?rm%sﬁn‘b“?"%fﬁ@n ar¢ useful for
@ﬁﬁbfﬂfﬂ%taﬂ@ltgh@féa&ﬁ)ﬁ i %ﬁggﬁ&of?% d%?l-gg% %g%ﬁﬁﬁgs@fmg a

eXpreSS|b € nucleic
BCTARIBROILY Bodpalle dasd of. anlantibbdis oeaintitahidissnof thé ptesent invention,

i nvent.i. ol he nucl e| CIdS roduce. t hej ncoded ..

o BEBHHAR R huhet ELBatEn 6F et B ofAn g fodien of
RetyiRdsou s, Ge laﬁnﬁdn A6t B¥At ArphlBeit @egpbﬁsea}f)tanﬁ she
used accor di ng to the present invention. Exenplary

met hodgkewrise.@ag ¢pild et viswhelenise mergeg@ﬂmodingramnghgdmuected

EESH L aé])?%ﬁe ﬁ?r%gﬁﬂg Q%e g@ag%@uéﬁgﬁ%) pcﬂv@epg qué ﬁw]mg tHe potential to

Blioit be agryic3ind/or 915n‘(uil;8 2bponse IOhB bfg&hﬁ?ph afdd firansﬂ’ﬁ‘imn g the
Phar macol . Toxicol. 32:573-596 (1993); Milligan

Srgasie Vith saidgnaberdyeene gud) thatii s avprdseed (G CARSIHPEAY,

e e 5 i RS, S oran o { Bty e

arsistdr0 tohn aldrgichrespante Mmgfrbnﬂhe) g;geyﬁnmh peesendeofissiel an

are de ri bed in Ausubel (eds.), Current
Begt el feqtivedq .‘/&PPtBieo WVeﬁ’éHﬁh QPP the apfhodiagpef the

ﬁﬂe%&?t)mve%ﬁ@n may have particular utility in preventing and/or ameliorating
autoimmune diseases and/or disorders, as such conditions are typically a result of
antibodies being directed against endogenous proteins. For example, in the instance

where the polypeptide of the present invention is responsible for modulating the
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Kriegler, Gene Transfer and Expression, A Laboratory
Manual , Stockton Press, NY (1990). In a preferred

W@@ent355t he conpound conprises nucl ei ¢ aci d SPOUEAEE001431

15 encodi ng an anti body, said nucleic acid sequences

bei [ f.expression vectors hat express t.he . .
S B lre (SR AREEP diFlliThe BF SlashhD: SR orddyidppl with
| 4 ghristradraionristiyemn® of thepramsterd @B16sdARtein botherwise known in
particul ar, such nucl eic acid sequences have pronoters

ope rEpinadditire e & polymislegtits perpdingobie aatibaskyi directed against the

etp LPIYHE o aivetyicore tedage
R Se JF R e QBB Byt RSl Ly e g mmune

esybiedi fremtelicRgrindnghuge aespdndenb el hR6-anti €ndd EDetafled

g%%ch t he antibody codi ng sequences_and any other .
FHRIPNS OF therpsulirned/en geag BTy applirdiess ohthe niessbinaention

h@BEBlReQEISSHRDIAALI on at a desired site in the

genomne, thus providing for intrachronosonal expression

of t heAltemtfivedylyngbadiel sfghaprekait tnvaaiiohs c@a bt @rodubet] in a plant

%m' t hi es Fr ocC. '\Et:hl . .cadg@.Sci .. USA 86:8932-8935

( i‘@ssﬂ‘?m% hegepg obihe gptibodyjdingried aganstaepol waepfide gbhthe present

SRe&Htioh CarPr SRR AENS1Ant Wi a §§iﬂb@é§&@or@3ﬁﬁ@ﬂﬂé said gene for

mol ecule is a single chain antibody, alte natlvg1f§

taeastHudveexpression of depuamtibedy ivitbinudie pbatuantihs pbant sutiseguently

t eayv nd.light chajns, or.fragnent .
SRRy Jbar BRFsoysRteri ldbop il i fgapimal for e
apeclfic anfigenahP ahtiRAY i@kl BIWaRRI(SEH, FéiCdxaniplt, WY Bdlent Nos.
case the patient is directly exposed to the nucleic
ae] i3 B 81462%i d- carrying vectors, or 30 -

i ndi r gt f i . I e fir r.ansfor.ar

w th oRanalEr Sb6deRs Ealtllo b Mkt B ARGy
imﬂlyn:lctﬂm_b alptiﬁiddimt mprh;&_Siérdb\lpman@d‘le hasb@ti&, EﬂitDMiﬁst prefgéably
respectively, as in vivo  or ex vivo gene therapy. -
mggﬁéﬁ%é%%bfﬂlqﬁcﬁ%mmﬂmweas ofiiphiRitggegene pgpression of a
PARRMN FRBhe, ok BENAAUG! Ll AC hﬂnﬁﬁﬂymﬁ%tﬂr%ég{ng&%tr%é, for

adm ni ster ed.l n vivo, where It 1's expresse uce
teemplec beratorad Bellication Nugdsar BEO 0640689 ipubhsied 2y3/6Myto Dow

of . .nuper ou ods known in the art, e, g.,. by

Bty R T TREMRAEARAT e S g Forgh o obins e prsers
ARVeitioN BFAGRHWANnREArDand Afk BEFY PikiEduldrl Yy dkstlibRIRIR WHRRL herein.
they becone intracel|ular, .e.cg. , b[\{ i nfection using

def ectlP Vet aother eebodineat, andbedics ofahe prssenstinnention may be useful

S (. 4 0, 286. r by direct .
5 PR e Bty RBRS oD hegfesilicn G Pl bl B8t
tpootbias dryreonfee eghanced BiehgiuactivRiyolhent jrésent POk InerRrstate
oatin ith Lipids or cell-surface receptors or )
{rarurl éﬁﬂl%ﬁe%@@%fé!,m%%%ste It ingieased affegdcransentration of

] : ] ; : . 1 ni:stering
Tt genid ooy MendSLRLRRTHER L A5
ent er In hepevifi¢ embodiimgniadudleic sitiels icompiiting isequehcdsageoding
u&%ﬁgﬁ 0. receptor-nedigted endocyt osi S

a_li gand

@g%%"%?f‘é odsfu Iiygtives thereof, are administered to treat, inhibit or
prevent a disease or disorder associated with aberrant expression and/or activity of a
polypeptide of the invention, by way of gene therapy. Gene therapy refers to therapy

performed by the administration to a subject of an expressed or expressible nucleic
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used to target cell types specifically expressing the
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acid-ligand conpl exes can be formed in which the

I8 BB RR LR BAERG ¢ Rt PRGOS Sos Peipspepad

|M@Cﬁ@ﬂﬁtnﬁﬂ&fe@@&héx@ﬁbutﬂ:%fﬂé&t anot her enbodi ment, the
nucl eic acid can be targeted in vivo for cell SpeCIfIC

upt akeAnx Rfthexpethads f@hgerwh@ramg@taﬂﬁglean heeast eanche used according

B B0k SRe Gy Sn drrinipe S RAEA GaPetibesty) 17 MO

Al t er nBdr geabial revidves ofulid @ethodsofigehianhdigpy, Rtd gew@fadl etal.,
lularly and i ncor or at ed within host

I
S el SR 508 (b Bt i W Bisthoay poa.95 (1691);
Sigﬁgﬂg%evgﬁﬂn‘sg%\; :yggﬁn%gf %I x1cMat3b 57?%%&?%éMuH§g%n Science
350 99303 9910 88J Morgan amdsﬁ;mtersfochﬁﬁﬂbm meodheny 62:d4P1-217

550K b PRl TS et 8 1908 SBE BR nul O e

r&*ré&ﬂh&ﬁﬁnt‘lﬁﬁ\%efﬁ@ﬁ y%léhs@dg HeSRBA Me! de8érititll iRlAusubel et al.
Met h. Enzynol . 217:58I-599 (1993)). These retroviral

2®ds/b éilmegt Emmc@ﬂsmntl\ﬂelectdard&wmwsl aecWds Ry Sdrey Niyh@ 993); and

4 CRREHTAL09 -2 DRtol 3 BPRRERN AN ShBE A

e(ngg@)l ng the antibody to be used in gene therapy are
cloned into one or nore vectors, which facilitates
del i veliya Rieferied ageash thagasmpeupd comprisesvBEkeicietid Faquannsst

AL S50 ULV RES B Pyt oo
dhataax@fbss dieramvibody onvieggdnadntd & ch@hérieprotdiss dittiehv genkgit @hains
p0|et cells . in order to make the stem

ctg?ﬁeg “:"“g@i@?ta PHHCE e REAHETC I ACI P HBIPN 8 ey e PO ters
' dﬂekh%‘i}f BhikdGo ttlli@alﬂfb%df Eodlﬁgf'e\r%r%ﬂ Ezﬂh pY(?Iﬁ&th ﬁelhé1 i 8®le or

therapy are: Clowes e I nvest
IRNGANLIES andgmtiwﬂnlizso 0id$ @6 E{EE@CPEMHW Qﬂﬁﬁmﬂaﬁ 8fhbodiment,

AR e s e RS T30 328 g oy oer

(4890 seqasibeSaRSEMRBA B eboW¥sIBAY préMbie- ho@ldkouk Recombination at a

CGenetics = and Devel. 3:110-114 &)1993) Adenovi ruses

aieélr@ﬁ Hierinyig ganowse thys praviding Erntsechieraesanal gé}’ﬂéSSlOH of the
ARen BAPRSIFI HRT DR SRS AL AL NP s U

aﬁ 893218985 (MERMOXijIsus esal)) NawrthZMBSlﬁSSUQX% [Ih fspéoﬁlﬂicy
epi.thelia where they cause a mld disease. Oher
teRRPdie Ry he;ergHesP¢ arigdE aplensiq iy @rsjpaly chabmantihody;

|dlt\éﬁfat1vélp €the %gélfaﬁl ac1dqs%g§f8ﬁ§s ﬁ%l?]}i]ie a(ﬂn%ﬂgé%téﬁ%dlﬁé bgtgl:tfrl]eaheavy

muscle. Adenovi ruses have antage o
cagdightectoins of #egreags thervofliofitied argibody.| s. Kozar sky and

Wl son, Curre inion 10 in Genetics an vel opnment

3: 499-50Y e{ﬁ‘é@‘%ﬁ‘ nRelgic @ftds antp g\ﬂagwt@aya%ﬂg\??ﬁﬁgctﬁgg@uch case
9B BatlcRe IR ctlPOkiosEd toPthe numﬁeld%%cﬁwcﬁp%aﬁy&g]vgctors or
(1994) denonstrated the use

indirect, in which case, cells are first transformed with the nucleic acids in vitro, then

transplanted into the patient. These two approaches are known, respectively, as in vivo

or ex vivo gene therapy.
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of adenovirus vectors to transfer genes to the
respiratory epithelia of rhesus nonkeys. O her
w0 p@iaeses of the use of adenoviruses in gene PEEUSIWY4/001431
can be found in Rosenfeld et al., Science 252:431-434
R | . [ 14 155 92 )
Vast r ARGPEel Syfboimd e fcisin GHigEetippot Sty adiinisterea
(i2993) whE’L@-Et B@t;te@s%ﬁlt@ﬁro\ﬂ@é{h%%ﬁé&ied ROV ARG cBibedl -
Gene Therapy 2: 775-783 (1995). In a preferred
elvboaphgsd by aas ehawinengys metiods snewe initedrt, e.g., by constructing

’%ggrﬂ(uﬁg g?ﬁ 9 hr?héﬁgﬁdtg rs1uc(lelt: &ﬁdh%f)geglslgﬁ vgc %%@ %%wgs%nng it so
thu thé b‘&conibfﬁdtrac%ﬂélaﬁ 8% 330infekB88 hisin gjd§fectﬁ%t & HiteMNPate 20

436, 146) . Anot her approach to gene th erap%/ i nvol ves

tfPféi?]‘é?aé% 25 %BefaVl’@*éﬁ“é?t@ré (ely-s- Pfﬁentths <RS00 W &Y Igjrect injection
d tion, cal CI
HSAIPDROC D 87 1% SRR BnohliBRh e e Yhend B HiBhistic
Uupeint)y or ¢daangmtﬂ1dq)1dsfortcehnaffe¢e febetord @8 trbﬁ@ectﬁlﬁg&lgsﬁte r
ectaple marker to the cells. The cells are

teﬁ‘%??sﬂﬂi%@ PRIGFCS ANISEAPREHF oS oODmIGracspatles. PhbY admifstering
tihah 1rhﬁﬁl@ag€%§$e}]%ﬂieamc@fs%% Mt %ﬁfep elfi@1ekis g{}sj ﬁ{xﬁﬁ%mng it

gene. Those cel are then de |vere to a
tllh ilgk@%g diligand subjéve towgcéoemadiatbdi mdoaf}ttasmj@e@(é 4./ Wa aad W,

TRl AR 4 BTN HI T Gttt b s
@pﬁtmﬁd}all@rréxpf@hhg) thel-agprbrs )N eﬁch& @other eRbbYEHAT nRbfeid Rid-ligand

limted to transfection, 30 el ectroporation,
ﬁP’@PEﬁXﬁT gan heolermedyngehicle ﬁlevligahd gowiprisgs agusogenic viral peptide to

h&@%@&% %iﬁ)%lgé the%gnlﬁr Jud &ty%e g?%%)g@f 6%%{%(9&1011 In yet

seq ences, cel onoso

tnathed embodlmento&elnluelﬁmhcai € 19eBetddan shHeffor cell specific uptake
é%t,11_ero | ast _fusion, etc. Nunerous -95 WO 2004/ 065551
%‘f&flP/ ém%fitmgtae%’ﬁﬁﬁa HEEEPER dsaen® m PCA’ Rubdicatians fWe

bb@sum LSRR 0%y GO Ri9 8. %@éﬁlh@gowg ?%&gg%ﬁ(ﬁgematwely,

Loeffler and Behr zynol
(@99@)&310 8othemn be lnaioduceN!bmhacellEiazly rnd 1ncBﬂpZ)rﬁé($W&{iﬂ1 host cell

Th 29: 69- 985)
DA Fca o0 G R ol BB} HCHUIC RS, BTSNt
Preay.iStedUs A®6:99B2-30sS e8391; )Zlﬁstﬁheé{%h ORARAL $o.24%d438 (1989))

physi ol ogi cal functions of the recipient cells are not
di srupt éapecnfufeembcéhmmtqu@alg/ng@mhptrmtm ifugtei¢ fad sequences

I dt
PRI, TR oPhe WR R LS 550 S ey S8 G con
bas egedr(ml Mlllteret hla Vet afvek yenep. fZiS’SSQQL@% 993)b. Sl“h%% fetroviral
resulting reconbi nant cells can

o 1§ ég'étal tge 50%9?466Fﬁn65§ﬁ8%«ré(rfpbth§ cou.rectrp@t:kﬂgerg qxfrtbwraln
i R A LB 1o i EERRRL L gaine
ihntanab@i‘ydnédeylsed' megeaothemdpyadre clinkd into one or more vectors, which
facilitates delivery of the gene into a patient. More detail about retroviral vectors can
be found in Boesen et al., Biotherapy 6:291-302 (1994), which describes the use of a
retroviral vector to deliver the mdrl gene to hematopoietic stem cells in order to make

the stem cells more resistant to chemotherapy. Other references illustrating the use of

retroviral vectors in gene therapy are: Clowes et al., J. Clin. Invest. 93:644-651
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envi sioned for use depends on the desired effect,
patient state, etc., and can be determ ned by one

wakiokiesdsin the art. Cells into which a nucl ei PCHUSZH04/001431
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can be introduced for purposes of gene therapy 15

TR RS et U Sloud £ 144 By 055 Smant B Bhre, Human
e('jgr%t 'ﬂ%ré%} 4:983.h 8y (I@E?tah Q%befﬁt Fxﬁan ahli BT 08284, OBHS &l Benetics

at ocyt es; S such as TTynphocytes,
Bt@ﬂgﬁggytbﬁ)lhb@e@&ﬁes nacrophages neutrophils

l's, k t
St om ORI TR s V1AL Yo ARG CRE OF Hredhin Rt Ty
SA &0 rulds %Q@ébb%ﬁﬁllf&hla&weeveﬁloles%r @@Iv%hﬁ I3 ?eﬁers Q(‘ﬂé%@ﬁ@tory

20 marrow, unbilical cord bl ood, periphera
fepithblid.iAdenovietses natnradly pmfectslemmtcurmpmhqi@mhem tb@y(@ellme a mild

u ed f ene ut o ous to

St iR eeIol ARl Ry R BNy e e DO, Bl ognicat
i ﬁer@:ﬁﬁ%ygtefnr afivthelialEd8] sndatiigtls e@eentRBeEnsRAhO g AAtage of
anti body are introduced into the cells such that 25

thrése eapableqs infsefing nontividing eeds| Kozsrsky a W btasg 4yrent Opinion
%%&I fcd %019:9\‘ enf 21‘4?2_(:5?5? énd}i %g%'eci r}:egfee nﬁ%&%ﬂovgus—based
SgedBtitsrapyP Bogeetidl oHuaeh IGena Mhetipe d:3- Mﬂ%ﬂ?d&m@r@k&mted the use

progeni tor cells which can be isol ated an%ﬁ talned
. ROWAIUS FRCpEst tefEansley §ense tq,de despHalogr eRithsHe & eﬁw monkeys.
t@fh%r ﬁ'ﬁ% Rl e fe driBenRiBSRTH bﬁ@’t‘ﬁ@f E9 Rad ﬁ@Fou%dgn Rosenfeld
I cat1 on WO 94/ 08598; St nple a derson, 30
@Id 3@619:%&598151{4895{2991)9&38%%@ o, allvEeH 68(16& 15 6,992)

MasiFngsh ?%%O@E%;Ly&_ o 430 00 R B P RY iR Wlo/12649;

Pt/ War® MA0UdR It hefdi)tyal PPReT S ?199?)”’!&95' brgdited doSdiment,

nucl eic acid to be infroduced for purposes of gene
tmbnawyBO@ﬁﬁxsgésw%h i nduci bl e pronoter operably

I|nked

the nustEi et PPl GRS pan S B BT TSt Beche therapy
pIvesietn eteal Q ProcaBs€ Bx®. BioltVied. azmrzxpm@t(e%a)dm& rPamfnt No.
transcription. Denonstration of Therapeutic or 5
P?ﬂ)%%@ct ic Activity The conpounds or phar maceut i cal
COWDOSABbtﬂ&S (P%E%tcﬁ o %éh\éecﬁéﬂa uf% cs g&’aﬁé a Yeeh&8) &dls in

in vitro, en In vivo for esire erapeutic
atisspe chhyé hsz saah methbdsxaste}ectqopomlon dipedetion, dadmmn:phoﬁﬂlate

n tro a strate,t .
CRERBisE e ethon, P fed Retin. SRR PeTnetnbd B sansfy ingludes the
REAIRGE Hbeahble %H@pe%lté bRbell®, THR M Gre thaﬁplﬁéédeﬁidepiel@;tmn to
conpound on a cel line or a patlent tissue sanp e.

ﬁh@la@fth@mcellafhat h@eddwpom@dcare exmgsiigtthe hagsferradegene| Those
@ /oa tlaﬁle ﬁgue can be determned utilizing
RATES %ﬂg Te of skill in the art

| ncl udinnfis eBtHodiént, the nucleic acid is introduced into a cell prior to

administration in vivo of the resulting recombinant cell. Such introduction can be
carried out by any method known in the art, including but not limited to transfection,
electroporation, microinjection, infection with a viral or bacteriophage vector
containing the nucleic acid sequences, cell fusion, chromosome-mediated gene

transfer, microcell-mediated gene transfer, spheroplast fusion, etc. Numerous
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limted to, rosette formation assays and cell lysis

assays. In accordance with the invention, in vitro
w@s®waypessihi ch can be used to determ ne whet her PCT/US2004/001431

adm nistration of a 15 specific conpound is indicated,

inglude in vitro cell g¢ulture assays .i.n which a
SERTIES 215 Ko 1 AR I OB RRIGTION PTG £etiinto cells (see.

XP r | | 9 BEGY_ ; al 2MGkth.
%;@%gﬂépmﬂfsaﬁn%tgfogg%@un ggﬁ@{ ﬁgh gg%gme@eta t

ect of suc ssue sanple is

dbgenek @1 7T18-G44\(&993) pGline, Phimess. Whernd%69-GRnt (1888 nandimay be

i nhi bition, and hyl axis by. adm njstration to a

S13ES Becogriadss With Qi HtoRn LS tRHon, ProYdeg g e psary
RReEIGBAEHTa] &gi ph}%ﬂ)l&gi’ém dsictibofahe tdegpibitens koot Sidfilpted. The

as an antibody of the invention. In a preferred
deghmique shheldqoeridefrd thesstahld semien oflthgy nynleir aeiddo the ggll; so that

I Bk Ry st G BT R R E RS rpb eyt fnd bresgple o

lis RIkefeall y an animal, including but not limted to
ani mals such as cows, pigs, horses, chickens, cats,.
dogs, Eregesulngiracempmaniselipcgn be delierd toaiatiggidty various

T TR R U SR R o
qrogdniteesel ) ateqirefecabiyCadiniaisteaed intmauwiogklybThé ameure of cells
descri bed above; additional —appropriate formul ati ons
ARSI dar W dshrad OB RSARRRI ERFFHGRAtERI SetF o 1 e Do

MR GhiddaasLorderAlddle thefr €1 n bel ow. Various delivery
systens are known and can be used to adm nister a 30
conpouddlsdhtotwikich anedleicanid @nde inteorbwpd fdrauimnses of gene therapy

| i posones i craoparticles m cr pc ul e re I hant

PP et el Ble R i S CERERE RGP ere BECRRA'D

@Qh@ia@ Qe dag)thals SellsSR&atifocHtes, M¥toBNAsks usole cdBisOhepatocytes;
em . 262:4429-4432 (1987)), -97 WD 2004/ 065551

Py dUs2io oustoe iz mpheeiies, BUARPRASYES, HOMEYIcS Bagerkpess

R A L€ r et c. 0 .

R brgBie s ool R BLEL oS Rreplifiout Mot prSentror

i galls,df panililar hama@puistic b@am, oripidgeaier ¢dllsnegl as obtained from bone

i ntravenous, subcutaneous, intr an%%gg,i‘f epi dural, and

drarov dikibical el MlgapaHakerayblogd oS may be
adm ni Iﬁtaeﬁrgfénleg gﬁfggdﬁ&ﬂ!Q& &t ude@ ¥Sent HerSANRLBIIYbuUs to the

i nfusion 5 or I njection, by absorption throug

griititel i al or nucocut aneous linings (e.g., oral
tal.. N tinal,. tc.). and b
i m TR BB P DO OB g e DR,

AR Saciddsueh&dsleAtd il SRMIMRIP YR iBFb&uceH itt6 €@ cellk Buch that
addition, 1t nmay be desirable to introduce the

pher arg canestible bychpeulses their proggrys prd e seembipgnt cells are then

inventjon, into the central..nervous sy

OFBSIEY PR o er G O T A B B B e g o

ip’ib%e’iﬁtbﬁ eéls drojieet Aan stehddd2otenbganitot eallsiwljielctdndse isdlyted and

be facilitated by an intraventricular catheter, for

enaifiited fapitaesradouitially e gseronacctiee yethaifis eophpgiment of the

repqéﬁ%'ﬁy ﬁgéntiﬁ%sg@tggrptfg%lﬁﬁaﬁ%ﬁ %b%/@@@&%éﬁpﬁ%ﬂd Anderson,
npl oyed, e.g., use of an

Cell 71:973-985 (1992); Rheinwald, Meth. Cell Bio. 21A:229 (1980); and Pittelkow
and Scott, Mayo Clinic Proc. 61:771 (1986)).

-96 -



10

15

20

25

30

i nhal er or nebulizer, and fornulation with an
aerosolizing agent. In a specific enbodinent, it nmay

wheoodesissabl e to adm ni ster the pharnmaceuti cal PC1/BS2004/001431

conmpounds or conpositions of the invention locally to
t he ar a in need.of.tr ment this may be achi eved
by, 1 O SRR SR D JXH 2B PR eUGHE 1 gugfoses of

| anH $he@py EHipritgs §1‘1‘ iRt bie ﬂr@ﬁbﬁz@ bp@aplyi iRkl %‘the%o@mg region,
in conjunction wth a wound dressing after surgery,

bspch thag exprossiorhyl the andeigfacid is aertiralleble bo’yconsfaﬂmgdhe presence or

E%?ﬁ %t e Piniee TBRCT o B2 ph Rk omb b bt Brefduric o

Fmﬁhawﬂglu@br anes, such as sial astic nmenbranes,
i bers. Preferably, when adm nistering a protein,
i ncI udThecoarpoands popRarmageutipd compesitipeno! thainveniien abe

a@s i ?%é)tl}p ers11¥é§1l 2’(1) ) o Eh%h%g 59 v?ﬂ? Torl'q%é Hgsn%ﬁ ?ﬁeﬁ%&gﬁg or pl%%hylactic

CaNipg,i friod o Gmnbﬁnﬂiﬁh |Eoeem‘inple i vzmesmjzﬂo demonstrate the
grtl cular a Li ?OSOW’B see Lan er Sci ence

ZRg2385i7.of pIaphy %e}ltﬂle'r%fétw@“fpou@% oppharmpgeuticplyogesition
iAcibbie .

e ey kol et (P01 S B0 (R G T e

353he @BﬁpC(LmQSE)Clepoquezn BetleseBilime andlodtissuppampBkan B27;

i‘%ﬁ%&ﬁqﬁrﬁ ﬁ@r}g%}g}l%qeaﬁn e% tq?@x%taegqn{ %:glrbgldt ;:% 1%clu(§1ng, but not

aafitédlol RdetielRRAS 805 ¥EhRMnd Bl P& @gmdhﬁ&%rdaﬁcewﬂp the
may be used (see Langer, 30 supra; Sefton,

RefentiBhoiredro E¥gys which@an ba gw)to dg@uhmlvcheélneraﬂrmmstratlon ofa

%éé&ﬁé}éimgg%c%f é@%}%@&, |1rr1]c§%érje i t)]/ztio cez n%uétalren%srﬁ%% in w‘]hlch a patient

rkya@iniple ¥airewhah suleas, 3@ els®dd (S ecothBidiiSdddministered a
Appl i cati ons of -98 WD 2004/ 065551 PCT/ US2004/ 001431

G&mppaml S g effcé of suchgempanyl wasidhe Essieysampieds ppsgved.
B
Bio g gv gﬁf quv?ﬁog rﬁr@u ggﬁgtgéﬁsc%fq%{sr{légﬂrt] lgﬁﬁ%'rgafno rhran hcy axis by

Saoligintrativoh to BadubjeCedsan)effediiveymoive wlf ¥ cokpOdaBdy) pharmaceut1ca1
rono

gﬁ)‘%glggg %ﬁ_ tttefgg%’)uons%’éh/gﬁ an arttg%%bsl gf t};ﬂl?re1¥ér§gwb]§]£agl?rg%érred
?aggecl Re é&ﬁﬁ&)ﬂd 1%15‘63%&5113?#3\'6 ed (e r&ubi\tﬁ%[a@lly fre%5frc?t§ dubstances
89); Howard et al urosurg. 71:1057(1989)

lthat;l@m't itanedior peadyoelindasired sideoffeatol Thelsutgeas asspaefel ably an

S | a roximty of the era
Bt g BE Bl RSl ) o ity R s, ats,
fdogs,tek @) rhn@fls pfbeelam@taefﬁam@aﬁd n{oSEftefegatily hufs@edson, in

Medi cal I1cations of Controlled Rel ease, supra,

voI forlﬁs ations andimgthodogiadminisgatirapt erbereailexed when the

gnd gﬁlg% &ﬁ@%’lég 5?}15%%!3 ?{@%&qﬁrﬁ\ino@obﬁﬁ}{ 'a?e‘f"éié%é(nﬁe%rh%%e

adﬁmdnﬂmppmmmteefohhelanmmmdndutesf off dkninBWeNén cah heSsekected from
nucl ei c
among those described herein below.

Various delivery systems are known and can be used to administer a
compound of the invention, e.g., encapsulation in liposomes, microparticles,
microcapsules, recombinant cells capable of expressing the compound, receptor-

mediated endocytosis (see, e.g., Wu and W, J. Biol. Chem.. 262:4429-4432 (1987)),
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acid encoding a protein, the nucleic acid can be
adm nistered in vivo to pronote expression of its

wep@etesdspr ot ei n, by constructing it as part OPCHIS2004/001431

appropriate nucleic 15 acid expression vector and

LD ri i;t. so.that it. becones intracellular
SR oF Butbic R T 4 A BT PBE ias: Paldgtods of
Natroduc88R indBfle, bud hretibt BdiRG ko intfa8&iL rintrﬁﬁug&ﬁlarﬂﬁﬁaﬁgritoneal,
m croparticle bonbardment (e.g., a gene gun;
BRETYe8PTS Sy iReaeys, intranawhtepisyralyindorilirphigs. Tre compounds or

- S Qr.S transfecti nts, or by. . .
;cgﬁpﬁ)?@{){ésfxﬁxﬁﬁ [x? %&B}nmstﬁeﬁ E)g élgy anvgmr?gﬂg)&geg of qxIQElplie b}l infusion
[ue pblud énjedticnby sbdomstivh thou@h efithdlAPoNMEERUENES R ifngs (c.g.,

20 Joliot et al., Proc. Natl. Acad. Sci. USA

opal 1arpsa apual @nd gatpstinap mucosay etey wad mag|bp adginisigtddggether with
' -bard nt: i Nt Aul arly and. s

vk Aoy AR AR RSB Wiy, gaiion

homey bgderstableco idiraiate tr. phifigadsti @S BEmpHWMEIR ok 88mPbsGons of the

provi.des armaceuti cal conpositions. Such )

ABYRBHET FYSHE CBHeEtov sYHERZanY SeRb Tks, destdes

anmMRhtrRfilaR akPFRAHE i8R, i&%v&t&ﬁE £ c'ti‘c‘)ﬁ”n%%l be, facilitated

acceptable carrier. In-a specific enbodi nent, e term

‘byleaipsaventricokr t3thetet dpit exlainple, neanhsd apprasvedirhyuch as an

r latory a of the.Federal o state

b AP T b By (i capflsp e ST tedof o bHape of an

getesrak hybuli2eQand Zsthul RRdarBCAPRIGliehgWgend N ani mal s,

and nore particularly in humans. The term"carrier"”

r ef er 40 ¢ Pegifis ¢roledimenid jtunasne desicatlp ieadmingstentbhplodrmaceutical
j ' e tic is 30 inistered. Such

SpiPoUBi Ao AT el el Dbt tecTef retment

dsis vy ée aelmdveddl, $or dxaaipld andndthseayodf 1REHAQINE Wkl infusion
ni.mal , veget abi e or synthetic origin, such as__peanut

a}“ilf}g YBSHEPA aPDHEHEIa E- Loilh cony wWih a weend feessing after

kiisEr i T i

ks, W uitction, 8 REGL et oY é&%ﬁdggﬁgfg%sﬁ%"mor by means

ebmpisgplentoseid snplemt heimg efraggbrous nav-poous, of gelahbmematerial,

soLlﬁt i ons_and a%u ous .dext rose, and gl ycer ofl) ol.utions
BSOS CBRt sSalatticquabragss Pr dpes. brslertiy: eeny
h@hinisgrapt AoRIS GhdthdiAR Sn ﬁ%ﬁd@?&ﬁh@ DREIBGE YhieGRhst be taken to

exci pients include starch, gludcose, |actose, sucrose,
B meterals gmwhichithe protdin dogs not Abdokh. silica gel, 5

sodi u ol _nonostearate,. .talc, sodium. .

chl or md%{(ﬁ%? ?Ien?b(sl%%ﬁn%’%ﬁ? &c’)mp%n@cog COPPOSIHOL AT e‘?eqwered na
Ytsyadalin pavdiceler a Epbne (sebardde JeidhGe 249 €5 ZONPIBS(1DDOP Treat et
i f ,dﬁﬂl red, . can_also contain mnor anmounts of wetting

- 12 finosemes inghe dBerery obnfentions Disspseragd Cageen, E.0pahBerestein
I VL QRST ; r ution e

SRR I RILEEN AP £8rl B, PL TS 18R Lphcresiain. ibid., pp.

POMBIZE; see sanstadliyribid-)r el ease fornul ations and the |ike.

The C ositiqn can be fornul ated as a suppository,
with l{%ryﬁg F?‘?tﬁmmqqﬂdﬁa@}tst%s REMPERd Frcompesiian gan be delivered in
4 EdrloyIe@ FdIERS sy nf ' Lngl

carriers such S%s plﬁac?l%a%%ﬁng%t’%g@éhoggmg? € rlr%%ﬁgg %‘anger,
Juget; Osion, SIRE Chiit. RefgBamnaedrEsp el 2(16(198H)¢Buchwald et al., Surgery

88:507 (1980); Saudek et al., N. Engl. J. Med. 321:574 (1989)). In another

embodiment, polymeric materials can be used (see Medical Applications of
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saccharine, cellul ose, nmagnesium carbonate, etc.
Exanpl es of suitable pharmaceutical carriers are

waemanedsed i n " Remi ngton's Pharmaceuti cal Sci ePCBES2004/001431

E W Martin. 15 Such conpositions vvi Il contain a

a aII effective n t he_conpound

o EREA IR s WGP Ao oGBLHIES vPOFH BatGHs Hggiis(1974)
Wfﬂlle@brﬁ@ﬁ%ﬁé%ﬁﬁh@sD}%ﬁroﬁﬁétqfes@n%ﬁfﬁ?mrﬁﬁ ce, Smolen and

proper adm Ri stration e patient ormu afl on
sBal(eds 3. Wiley,ew Yode (1084 a Renpérsind &eppas, J.| Naaromol. Sci. Rev.

glggg"f egggr ! ]:; ggpegnbﬁ ?ﬂ%ﬁ@b{i%;?qee@i oﬁ os;geta Iafqgi'%s ! ?rrzgr}ib8t(?%55‘rburing

phalMREEUNdESI 26:85PORIsh).Mowaart 29 1f REwbBiLaYENe4IEL989)). In yet
admnistration to hS}Sr?anb bei ngs. Typi cau Y, ° ))- Inye

cowpes embedisnchba dontrpliedoistaase syattm ernsherpdededrin @r@urmty of the

n, steri |ston|cau us .buffer
n@%%é‘é%%%mlg[eh E: [herpp% s ﬁeqﬁ‘gi}%a ng a ﬁ% 1%%f tge systemlc dose
S(@d:eu bid. I(Zd)dﬁEOtﬂ@@Med@dﬁlﬂA@ph@Hh@hs anesithelcd Reddigb, sdpra, vol. 2, pp.

nocai ne to ease pain at the site of the injection.
del% k38 ql? 4R-he i ngredi ents are 25 supplied either
separ r
cxcampt et oot Rl It ol Uide e SRR LR S
c(anam 244 33527n15633f(é99t6)| cally sea! ed cont ai ner such
et | v AGERE LGP AL B Bb ST PO o theumgntion's 3 muclei
aflid éﬁc%ﬁﬁ‘l@eacbgﬁélﬂ Meurﬁicfénc adidl c&Pbe REntisthensesyyid a}%}o%te
i nfusion "bottle containing sterile pharnmaceutic
ratssipa oéits gmcoslgdl pm@em W}ecrcmst[rlhxmngotquam dfen apPrdpsiate nucleic
administered b tion,.an a sterile water
P PofesSionas s bBL AR T BR, P S sRrafuf. by
1138 o€ € ir€& RS veralPact 418 sd® ¥ 8d PREMON 0 10BN Sitbyadite@inj acﬂigﬁ) or by
WD 2004/ 065551 PCT/ US2004/ 001431 The conpounds o’g
i 10 ehigapataledhenbardmina (@g, agerregin Biolisticsaupontl pﬁﬁoatmg
R d
P MBS B b SRR ERAC B Rleb Bt R B B S0t n
nhrksgmma bomeaubekilike peptadd which & kiiwiCtoaficd $he midreus (@ereda g.,
;lgg formsd with cations such as those derive

Sl oo At gt D SRR PSS e By, o
el d&san Beﬁﬂ&ﬁ@@éh%‘ffh&%ﬂul lx Shd W cBHoRRed Wlthm hoshcell DNA

2- et hyl am no et hanol I st pro al ne, etc.
dooenpiressiont hseh@ruahogum«aoqﬁmbmmmmventl on which will be

effectjve in nent biti on and ventj o
of o drisut@nbiivenidhri baude A BacoeH pwbrae. Such
VRIS SoANcANSHR tAsfpatiticy] dpéfféuﬁe lyRaRt éfdaeco%pduh@ and a
i nvention can be determ ned by 10 standard clinical

tpéléﬁmcqu@@llwaﬁcwlq ¢egrier. ma gpaciiic mm@emshe term

t o_hel dentif
RO o SRR Srocb ool d ity E ey o g Fecera
fop arstdt@ pbv@fnmédtlor ﬁlst&@ iflgreand. Pikrind€ope@ibretidr generally recognized
adm ni stration, and the seriousness of the c% | sease or .
dhanasepeia fordiss i arimatie apbEotRA Bl g tindymagst Hee term "carrier

Rl rétdlfﬁfentt, Q@uvant, excipient, or vehicle with which the therapeutic is

administered. Such pharmaceutical carriers can be sterile liquids, such as water and
oils, including those of petroleum, animal, vegetable or synthetic origin, such as

peanut oil, soybean oil, mineral oil, sesame oil and the like. Water is a preferred
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practitioner and each patient's circunstances.
Ef fecti ve doses may be extrapol ated 15 from

waelo®esdsponse curves derived fromin vitro orPERUSmN4/001431

nodel test systens For antlbodles the dosage

dm patient ie.d
%6%11@”' s}}gglrtg? P %%glaf) I%l?ﬁr(])ng)lo%&l& tereg% V%ﬂﬂuﬁly Saline
tdoritidas age @ﬂé&&)@
my/ kg and %8 5 %%Qgiﬁr?lgg’%ﬁtgﬂgb 8517; al?\g?)t\é\@ﬁﬁlo%o& as liquid
[SRETEF. a’@rt%ﬁarbgfpkgumbabi@sqmﬂm@ Sliltabteeplmmla@nbd ecigients

Y. Auman 20 a bodles h e a n
HEREG s b s B S ey SRR RIE St Sy e et
@bhﬁlﬁ‘n stefeR] gi§ceuEmbRostdieate, TAMN@ I ES PRSI td?leﬁrél%lm milk,
foreﬁgn pol ypepti des. Thus, | ower dosages = of hunan

dPeBYIRRe alicob Watergeibanol addite liter Ahe compesitadit, éfdesired,
I e_and,f. uenc
R sk oL RS RSS SPRARRY, Sl e

ragelmxs émesbyompbmmsmgn t&k‘e@lk@foallﬁd)ﬂsbﬁlﬁtdﬁs @@gpehflaﬁs @Mulsion,
of the antibodies

tothe b
&%ﬂ%ﬁ EQQ.C@H@I %uﬁﬂglvefléf‘gs Sflﬁﬁmé%‘ﬁﬁflsé foqmtﬁatmmaaﬁ theflifee. The
'CBME)BHUBH cR BOTRAMEIER aasuﬁp S ﬁ?fciﬂé(ptﬁ? Fﬁﬂgfs Kb rcamers

conprising one or nore cCo one
sueteasotfriglyveridesg Oea ifemtid atodn ctahenq:ihdH stm?chl:li caveibrs such as

ositji.ons aof the invention. ionally associ at ed
PRI SRR, Sradss ﬂ@?ﬁ%}ltﬁ?ﬁ% sfa Cﬁ?o’ﬂlﬁ‘%@s plRrateppgAium
RE@REFhEREI¥s n&%ﬁ&‘iﬂffﬁ%@ha@ o350 ch( | Alshidgbid pl%rmaceutmal
nanufacture 30 use or sale of pharna euticals o

Ispileayite alesqsibed ire {Remingionls Bhetmaneuticad Seicheeshpp EoWaMartin,

f f
T T
-piéi’éra\é‘@ iAQRAif06 Brhl tc%@ﬁieU&Z@%uﬂ@ﬂlé AtnouhebRaftbr so as to ]'?]rowde

bodles and derivatives and anal ogs thereof,

§ iferpioper ainypisiration t9dhe patisni. a&eéermui@tecrreﬁxou@aﬁwﬁbe
%§ﬁgc&gﬁggh§gﬂgﬁtlc pur poses to detect, diagnose, or

moni tor di seases, disorders, and/or condltlons
assoc Ima@defwrtd]emh@fhmahxe theaompexipioe $sfopmuBired/ iaraccordance with

t t I tid f th t Th
?ﬁ%@\é{ﬂ%‘f?%%s 6? 3 ?4% C%l&iiaf%mb@tt@%%g#egfordaegwﬂﬁs

QARIASEARA t8 huRaRBEMPE mybﬁgllﬁfco §irt1%ﬁ§ for SRFREh&INY
(a)  assaying the expression of e pol ypepti de of

ﬂmen@mﬂon rre galiitiong in ﬁ@d},ﬁ isdtbunic dquffoua bufferd Whegeiné¢cessary, the

tib f
S IRB0T Y AR AR 4 SEP S e apd ngtveh ittt suh o
ggm@cameab Rasy Ismn W thé1site LA HéHio COEnRNBY, @fﬁﬁhg&dieﬁt/seire
wher eby an increase or decrease in the assaye

pemjisd 6tth%¥ée@%rﬁ'@13'e%pmé§é fegqthesinetnit dosegmfsame thriesample, as a dry
gﬁ%ﬁgi’;}é&i 88&78&%&%&& ﬂe%}’c%%e}én?rra*gvlg egetrrlg\e/te aﬂf ﬁ%as f? éoangglggvuch

fioan sthpguie si s@hata:lmamawneg the quaH¥RY o$ h(f’tg/e(a@):ntamy& he
[ t he polypeptlde of interest in cells

the expression
BN P pU GRS TPRAY VATRaD. Tneiiriy GFRengl wish an iafusion
Btk RBAafEn SRESE Dhirnt RediiGl BALY RARE b SalnBl R/HERY the composition

is administered by injection, an ampoule of sterile water for injection or saline can be

provided so that the ingredients may be mixed prior to administration.
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worodecisense in the assayed pol ypeptide gene eR@I/ESHIO0N1431
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| evel conpared to the standard expreSS|on | evel is

i ndicatjve of a cular dis Wth re

cancer ha sutisp@abRtbe Givedliot i Shpullgs artar st forms.
tP%ﬁééuBEalMa&bﬂﬁ@lb Q8ls 1hb1§§é1ﬁlo§é Rl mﬂlddn‘{érfiléﬁbh HPthose
indicate a predisposition for the devel opnent of the

dlesivad éonohydmwlmco\phd@harm@aﬁsc foaahcal éarmlangisme and those
squ tBr'Pr to the a§$$aran 0 ac%ual clinica
@ POLD cAloRs sty 8 1higrs f<re e % ORISR ROTHEY
adall @ hRadid Rydrbxiabe $®pRip3lanihé) tﬁaa!yramm ovgh¥laiinteethanol,
measures or aggressive treatment earlier thereby

dﬂ@vbﬁ%mﬁymﬂﬁeeﬁevelopnent or further progression of
the c a[ES déo‘fan%oggd épt%[c 11{%‘39{)111 %c%a\gﬂlq)ee elfl.se%gvé f the
sanpl e using

assay pro et n Ieve s In a

Cr@sertainhibitomati @%ﬁdmx@h ofh dfﬁeid&QﬂﬂldQFdéMassIoelatddQﬁﬁl ferrant
skill in the art ., see Jal kanen, et al
cpressigp gpd/oy eqt“@tmf gwls(mts@a of thejrRaREM ca@tbeaietermsned by

bl 95, B0ET 2030 19 b @ 5 ity v

ger]nelpeudmtdysxpumal dodapelenigearithe ass g slosstodie easployml in the

RGP AL S50 R ISy LAy i e ggrousness of the

| (ﬁgh%lséoﬁ&@olﬁ&o‘ﬁﬁd !;Hbuﬁchﬁ‘e @Jcﬁdeﬁ@gcdrﬁﬁg%g encSRaYMBnt! G l?l% S,
such as, g ucose oxi dase; radi oi sot opes, such

i m&tﬁmn@u@gj each patignt's gmq:lmmal(c@m Gtfectiue foges (135(3)6 extrapolated

tritium (3 i ndi ym. 21n and technet

i 90 3 EBise L Uch G o0 R e B SRER

| abel sForsu€bBodiss, hddisesC/infinRted toQdsitichEis t Mt idy/ke t
-102 v6r2004(/)0685551 Sgcgﬁuszgom 001431 : Oncse ?g%bélgdt o%ﬂg .

t 1O meflieof therpatignt neodyeveight Breferakly dihg drerge edpunigered to a
ia%@ﬁtsig thR;veg{g o ﬁgfk 27396 él?/ﬁ? of"\fh%!g)a Qﬁr il Wel ht, more
a poly r Al

pressi on o pept Interest in
prrefeexbiyp i yngkgrmﬁﬁaing&@daf niespatipnied Bodyblvyight. hlﬂrwally,l human

one._ enbodi ment 0 d t
(afngpo@;% e loﬁg?rléﬁﬂgf‘fg :W%Q‘lf?‘gﬁngleﬁ{%gi’é’% z&*ra?l arrTQBF %ese{rom Other
' @E&l@@@ﬁé %Qﬁ@ﬁﬂnﬁﬂe Pe@p&s@ HPIh8 Fore R ﬁﬁ%&gﬁﬂé@e TAHD l1’(5\£rerQl‘osages

| abel ed nol ecul e speci fical | inds to
mﬁlwp@ptandboci;f:s mtdtle%ésetq,uemt)advmmsﬂmtganhs often ppsseble. Further the

t | t.h
ikt B B sRETn hpdBgpeduced
Syt @hahding hﬁtaﬁél ﬁhhcﬁﬁisué‘\g&fe@faﬁ&?( )| MEL®E bEEn) & the antibodies by
expressed (and ound Iab ‘ed nolecul'e to be

dhedifieiians sn@tev@gfqmﬁ@lmp@vhpl}iatm) determ ni ng 10

back | -
rrg |C eg Lﬂé&.gﬁ‘l"%%hg’ aésu ggs gﬁﬁaﬁﬁtg#ﬁt@ic&&%{ {J IE% % i Pnslng one or
I rﬁ&elcedtanmlreﬁuléchwab ome ot merdhEekgngsiientevithe phalintatieiral

that the subject has a particular dlsease or dj saorder
FOEPO B Olhe A vepEPR- Lptioaglhy assesiaied gYith fyh container(s) can be a

ﬁfb{n}f@ &Pthk g&b re%@?l%ﬁ?%lh&ﬂ?%@é@n% rdgerlc?\f%ulgtﬂ{k e manufacture,

ermne \Y
use or sale of phalmaceuticals or biological products, which notice reflects approval

by the agency of manufacture, use or sale for human administration.

Diagnosis and Imaging With Antibodies
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i ncludi ng, conparing the anmount of | abel ed nol ecul e
detected to a standard val ue 15 previously determ ned

wo e4@633arti cul ar system It will be under st oORICT/HIS100£001431

art that the size of the subject and the imagi ng

o1t USRS b TR Bt L) TR i

@t p @l%rﬁ@ﬁ'd@ 08 RhABR AR bLELYed f()PHlagn&ﬁmi)ﬂrp%éQd ®etect,

the quan radi oactivity injected wlil normally
r@%ﬁj@% 106 moalﬁeudls@sm dprdeird, land/ar canslitisins 20502 GadiewitlT He

hel ed_ant | ntib a nt. wWill then
B BT P SR o PR B PRENRRE b4 et T tnvention
Wb eilecon tiai détdcﬁ@n %P @ts?drfah@e\:;\?fr@stswnrbf alpmynpeys@dé SfMBterest,
imaging i s described in S Burchiel et al

"QOFFRIIBISH A HETBRE ﬂ@thez@sswn oftipel ypeRiidechiAnterasbi eshs or body

e T RS VS Al BT A Bl s

aimnd (B cofnpaRihgdieslevelds gendrgiesRion2bittPa blah &l Rend gpression level,
( 1982%7. Dependi ng. on several vari abl es, _including the
t%f‘ée an laﬁréﬁseﬁéi&a&ﬁw iphke #reaned pofypsaiids genercxpreston level

I%%e'a% i %ﬁn d %@Jrésﬁi@nq i REn &R (ﬁtzﬁ)@ltrhﬁ)c% H:é"ssmn

per tting t culeto preferentia
conc ertheahendibn praedesi adibgrmsisc ysex foraimgnbsmg larnhmmcluﬂ

| ) . d | I
O R elal i B bissinn ot e P YBents ¢ IRt el Ppbody

anfd bein RABSlaIBEhe bhe of inBFe Anfibedikabpelald t@%@ﬁolypeptlde interest
admnistration is % days or 5p 103

\A0d 2000 EEES 1hqi@T¢ltg$g©mm¢>qmqs4®n wiftna stnnm g@lmermmessmn level,

f h
@ﬁ"rrée 8; | nl e astet edeg Ie%see?}%?l&)e asaayeé rpggypﬁatu?%% n&leggreg%o%}evel
dogpasd,to thstmﬂaﬂiJémes@fd)ﬁ 1e®RDisindiedd R ofiapakti@llar disorder. With
di agnosi s, six nonths after initial diagnosis, one

;r%%?ﬁctép caicer.ihe peesencgioh grglaiiely Bigh anmupt elsEseripin pigpsied

I . eeud t t

o T oS DO A o8 B Bhoplfph W e
riixchsedor thep prtdndqommeaﬂmefot ygrectfg thabisbase psiedto 18k iappeathnce of

L Bt LR S oL B R S
%@M’e&%ﬁlalshc@tenmy }Ibt%vé&ﬁ%gve' edsBRs ¢f Qﬁ%h}ectréﬁﬁhm dgr1Rf thereby

the i nvention’include, but are not m t ed ,

eorrsatiegithe slene] ppmbnt c(rtﬁn)ther\pmgr@smw thcapeen such as

Pg;blt rhb()ﬁ}ﬁf % %%ﬁ%\%?%lﬁ Elgﬁ%és%g% h%isggggogt ﬁféve? Sin aablol%glcal

YsTe el umrgtalastslla@l irh@histolbSichlaheh&d Mok t8 those of skill i in the art
radi oi sotope and is detected in the E tlent usi ng

(@8 886 J@Wﬂ@@ﬁéﬁlswuﬁgi dAL:97HD8P J(aiiwa%teéﬁl eIt_Cell
Hiol. él rren%ﬁ%%rk{l g‘f)%c u cr %“stl ?8%—(5 Fgeeg %&ﬁ%&?seful for detecting

protein gene expression include immunoassays, such as the enzyme linked
immunosorbent assay (ELISA) and the radioimmunoassay (RIA). Suitable antibody
assay labels are known in the art and include enzyme labels, such as, glucose oxidase;
radioisotopes, such as iodine (1251, 1211), carbon (14C), sulfur (35S), tritium (3H),
indium (112In), and technetium (99Tc); luminescent labels, such as luminol; and

fluorescent labels, such as fluorescein and rhodamine, and biotin.
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15 fluorescent conmpound and is detected in the patient
using a fluorescence responsive scanning instrunent.

wo pooasetsher enbodi nent, the nol ecul e i s | abel ePCTiU810904001431

positron emtting nmetal and is detected in the patent

R
B&Jcided

R wRebbangt bﬁgge%%%ﬁ?faeﬁg} Oﬂrﬂ%ﬁgd@ 8t fn?dﬂ!:st 18 b Shimal,

magneti c resonance i magi resent
i preferetbi Yol mamonal ded moist psrefdnaﬂy eanmbe. Ined embotlhmelm,trha@losm
met hods ses an
ARty bR e HEEpls BHERGHY. JUBUAT Bl ot

aRirhRedheally) 10 lasusyecmr&fe%a% AhB&LtDf al&befedSRERLAIE Shich
enbodi nent, the kits of the present invention contain

specificalrhinds qoth prIyparside pb lrygem b)iwaitiogrforastimg inferval

R e e B A R O TR

Qfon&diﬁra@ﬁﬁﬁﬁébtmItlliB/ﬁbjchﬁ/hHérthélﬁél éﬁm6|1§@(ﬁes’s@d1(afn@|for
anti body whi ch does not react wt t he %peptl de of

iwpayrdsipbeledmolasuledp be slearad;te béﬁtg@@mdelmel) detRipiging
t t
tﬂ%gk% ﬁgﬁfégelb%ﬁd’(ﬁrﬁe&eﬁﬂggg{% 1@)&@@ %{}1% {19{5 s% €50 APrhat

ideteetions bf {abelgd moldealeaabioiv® dﬁ:ybaﬁhgrobmi R:Oéij m@aﬁtesl tHaoth@ subject
et ect apl ubstrate such as a_k fluagrescent conpound,

S aRIHIcHI E15eB Y Aisprier asspgigied yth ARTRBHFRETEL080T ez
| DY REBEEH ineRIP BARL oﬁﬁd fbvélerga‘ﬁmé d%fé'ilhﬁf%qy{)y%h%ﬂs methods

recogni zes the first anti bod y may be conj ugat ed
datledingdomparibg thesgnadunt of b de\RODL Ge&55it0 a standard value

PCT/.US2004/ 001 In an t her SpeCIfI c enbodi nent of
the" P g%?m?lﬂ‘?fg%’f ad’rarm(iu K™ s a diagnostic kit for

use i Mt GAl BEAMIREStSRT TAThE O kb PGz Tithd QRS asPfelifaSing
agai nst (gr oliferative and/or cancerous

postomusee il deternzing thegluppbiytaf dasgingmetiety nkededrigproduce

ERYIR R0t Bl coll1 PGB HES, FIL ARG AR e

of 1 n eres
@uammytoﬁmduadchylty gdcaddeatil pedritpiprage frunt kg 5 to 20 millicuries of

whi_ch fically
9??5@%?0% %p?if}e gﬁﬁﬂ%wgiqr apé‘gs@y' fza%?%% I{Wﬂh %@Pﬁ@ﬁf%@y
B8 3e AP iR ion b of' E Esexlilhlcﬁ Hs it % thé! sﬁecio g;&erQﬁ? éﬂ?z@g $umor

for detecting the b |ngo anti b
amagigens descgbed in I$eW Brutaﬁm:l aty almﬂmhmmm mgedkenktice oﬁ

e R RS AR TR Prftingniy Cltabey 2 % TouE s The
R ORI EDetefifon deZaKl'cEr SBY. Bofchidd éndB! ﬁCRH@ddsaéds ,WMasson

produced or chenmically synthesized pol ypepti d
é’ﬁbllﬁéﬁghTPh@%%) ypept| de antigen of the kit may al so

o o BT R AR R TR BRI e o

loif bdminigtadde Sth@tlﬁﬁhhtdﬂ&ﬂ&ﬂ@ﬁﬁmg the\ddhistsaiof for permlttmg the
poI i/peptl de antigen is attached. Such a kit may al so
Fpelagdguolgcie r pie Y capsspirate-2f gifns|ie &lwbjecmndaﬂer unbound

S0 S5 SRR 1 19 g g

6to 12 hours In another embodiment the time interval following admlmstratlon is5

to 20 days or 5 to 10 days.
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bi ndi ng of the said reporter-| abel ed anti body. In an
addi tional enbodi nent, the invention includes a

walec@gnessi c kit for use in  screening serum cOPCHUSI004001431

antigens of the pol ypeptide of the invention. The

di agnostl c kit includes a substanti alllz% i sol at ed
ant i bdtypn sperinena| menitomrg 9é Headisqageon@seylens carried out by

g ééﬁﬁg Eﬂeqfl%tﬁ{)% R éﬂ%{%ﬁg ttlieg(gse%g% f})/rﬁcﬁg%g%?&g%ﬁﬁﬁﬁé oh@month

bty Peddl Idﬁ@n@sﬁt ispemmohihs bfter iahial biadiosid, onepear after initial
enbodi nent, the antibody is attached to a solid
pi, e¢-n a speci fi ¢ enbodi nent, the antibody may be
a m)nq‘i'ia Qnal oAk 'IJ%Q%M nlqc;ﬁgﬁilgga{neﬁ‘et dé@&téﬁ%ﬁQﬁe ﬁ:gtletnhﬁmﬁg fnethods
may i nc e a secon ed nonocl onal
Ainbemnriathevat for irovive scaadigt These mdteodbetepetd mpgmrth@twe oé yabel

L 8o R RSP B

sRkh 1 RNARE MEBBGEHI de@iewglaaney bt R6&T AR EiagRSski0 @ikthods of
obt ai ned by the nethods of the present invention.

Ahtt Hwemombunnlgdwmlh arspet lifnited ammpg@ntedrwmbgi@phy gCPhahole body
novi n onen t
RESERRY o Pal ST iAo PSRy B R s Haagipe
qmmtmrg@mmu body to bind reporter to the reagent
bdjé)ortl on to the anmount of bound anti-antig
ant [

y specifip embedimens ppepteculrhislabalad svith 4 @dts’g%ﬁtqpe and is
BRSO AL 0 ROy oron
2000 65 NBCHAMSB&(MHD&M&]: embedigent, the mobktcelens tibdled with a

Typically, the reporter is. an enz i s detected
H“{}Jor@Sﬁeuwgmpﬁami prdl is dpteqieh i Ee naﬁe@tﬁe%@e@ pegeRye rgsponsive
%ﬁxﬁ’%ﬁls{ MO OB doktfer ehﬂiﬂaﬁ?e?@ SR mBlecue s I%Bbl@&twﬁﬂfh positron
subst Srgma, St. Louis, M)). The solid surface
reeaggrgtmétal 4ridds ditocted Hslilay)aﬁeat m@msemorbgnﬂsﬂomomography In
t echni gues for atta 0 n.mterial to
b RerraeRimn, i ictells Rl o e 188 bl i
Heteeted in AGraviBhtlusRigahSmeftic fdsbhice ﬁﬁggih g @aiRT)hese

attachnment nmet hods generally inclu non- sgeci fic
adsor ptheqressnt inNentimarreyides kit thet csnpeased igrthe akqueapethods. In

aotnte ae%ll%%ﬁﬂﬁean% %lp gomﬁﬁs%g gﬂ ??tlﬁéﬁgr ch?ﬂlé %Véﬁfoﬂu%f&‘?ﬂg @urified

active group

Sa(ﬁhbddys P PRY br, mEt¢onAMEeR) haa&pe@ﬂﬁceeknb@hmew the kits of the present
hydroxyl, or al dehyde ar ou 10 Alternatively

SEYRRSeR P TBbsentia] S eg1ed SRLFEDY Il‘ilmlsgtgrﬁntﬁpétppg which is
E«!iﬁ@élgﬁ 1Mﬁﬁ%t1v§%thgﬁ%ﬁ‘&ody PHlﬁdeé Rank R EPeteRably, the Kits

OVI des an assay system or or carrying out thi’s
d::falgmpssam mvemlmdfurfﬁhlecdmpnsgerwnubl antibndy wdim dwes not react with
th _surface-

THOBSbeide st D Re R e B r e g B e sent
Invéiioh R6RmboHREaRTH dé‘%égtingféﬂe BintinBQA¥%n antibody to a polypeptide of

interest (e.g., the antibody may be conjugated to a detectable substrate such as a
fluorescent compound, an enzymatic substrate, a radioactive compound or a
luminescent compound, or a second antibody which recognizes the first antibody may

be conjugated to a detectable substrate).
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Any pol ypeptide of the present invention can be used
to generate fusion proteins. For exanple, the

w@eingpesssi de of the present invention, when fuRBEHUSTHOH001431

second protein, can be used as an antigenic tag.

Anti badi es.rai sed. agai nst th ol ypepti de of the . .
o e ol TRPERIRGHie abopRmert of thePrrtr bty thetids agfignosti
SECRRAHse? RfeehiBioRein &ntslhing ahBbddi& Petivie %E%ﬂellﬁ%)roliferative

Mor eover, because certain proteins target I"ul ar
| and s canrsrays Poltyranleotiddstand pphgeptidppalush atliemay include a control

BB She A8 BRER RPN AR SR et
Exbspiteslyatolstedpolpetitrtant géh dinfritsetart &pitdpt Whedtis ggifically
of the present invention include not only.

HBYBHOrGGaYE WEh ghispsioag gefirpelypeptide aatigen atthedy. Further, such a
15 SESLOB0L SR A Rh 9 008 gy T WO ARR 5.

tantibodyhmby bk eonjagaerceluorbfee eoaipouhd SicasFhuoiacela or
nﬁ%d al.so be engineered to jnprove characterjstics. of
tRRIGTEPS Bl (8 Bsrdeteried by dlasheyipmgant ibspecifisrembodiments, the
IAShANGRIuR e hidd A | i
part i%?ul aur I )}a lcﬁcgﬁg ‘eli%{tﬁﬁ%&dgg ngh rragl%seﬁgicfg%gd P 8lyp ﬁpetlde
Nntigemilihe pobyfpeptde BOigpmbi/the fritinokay dleo berptashied ot adwilidistipport.

o b 2t ot R BiRh b SRR BT i AR5t dEEerbed i
MRMudSR AdUaQupsort eviieh yoe Ebliyg@pbtidechnfig@ﬂ isiatt@diRd. Such a kit may

purification. Such regions nmay be renpved prior to

falseanclpdep apaeitarhed teporigphibelpdapidympe s88hody. In this

P . t ide. .Sinilarl ept i

erbaymndt biped ol oo SRR Fep Bl Sy LR by

Pbéplihglef Mvissidiresortembeledeatibedyaddi tional Iy be

subjected to protease activity to renmpve said . . )

% Eg i gé @g_)ad@PSEﬁ‘ItWOﬁgé‘%”& the HIV_G{“H%“ waem djagpesicikgrfor use in
| . . a |

ol e St Rhai OB s BPUIR o popliELE R REYCBEBL 8

aiagnbsticalnt Inchidesadubscutinlheisbetirintibedy speciflvellpirthmunoreactive

L N
bige fAPRIdNQA Aok B(()Fr’}gé&;tﬁilegiétiée%}ﬁt&QHelﬂ Sty dRrBRk Ruf®bodiment, the

i munogl obul i ns A, g gM of portions
tapebedyfis ataghed @2 solgHRippamdnarspecibio ehibedmiant thé\axtdwfly may be

S50 BB BRI BB RO S i

piicoeional {radolly.tAltenpively bemtddanioanthesR@otiafimeans may include a
increased half-life in vivo. One reported exanple

tad, pIEPRHIEABERE. pr ot ei ns  consi sting of the first
two d i . J ! . - i vahi
dormi AL ony iepeost RoliiRion b rtRIPleatRa i)  HiioitRee
crgenshavingnasorface-dbund amigen gbabiedibyshe (nethods 3Pihe PPebent
Tr auneckeﬁ%{at | ., .Nature 331:84-86 (1988).) 15 Fusion,
PHEREP RS I’ngnngétblsP?Cd ¢ prtigea anpbemsrip dhiergrat gpemoving

GGtk cbBRBndnf byl SRl the reagent is reacted with reporter-labeled

anti-human antibody to bind reporter to the reagent in proportion to the amount of
bound anti-antigen antibody on the solid support. The reagent is again washed to

remove unbound labeled antibody, and the amount of reporter associated with the
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nol ecul es, than the nononeric secreted protein or

wEe@iee3sst ragnent al one. (Fountoul aki s et al.,POT/US2004/001431
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Bi ochem 270:3958-3964 (1995).) Sinilarly, EP-A-O 464

533 (Canadi an co nt.erpart 204586 dISC|O f
JEAFPOE SIFETESp mpﬂﬁf PRI %&?ﬂ&ﬁ@e Elhis Rk by

qa&ﬁ}aaﬂ tHeeth@ gh&fe ih ErRseghebyt 4 §iutaBIé| fﬁfb%rﬁétntc og&lil&Eent or

t her man protein or part thereof. In nmany
d@k&snetnheutﬁmtep(&gma,ﬁt d.cfuiss MID). prot ei n i s benefici al

inth d di far.

oo G B B SRR LB

qg?’@tta%ﬁ%g)pré’ﬂehﬁxhﬂ@hhl"t@|s}z$hd sEpbthAeid heiches @aMne@iﬁ:UJ@ﬁds dip
fusion protein h been "expressed, detected, and

pﬁ@pksf, PédvelDatgmy Ifdtebmattélgl ribgdse atgaﬁh@ﬁlagmtbod& geaeqlly include
pornt Slé’(ﬁ)‘ggﬁ 8%{ %t?c?negmtég ﬁfo%cp ¥ 16 {flg ﬁﬁ#@%ﬁ&?&gﬁlaieh clitlt']a%hment of the

lpl‘Bﬂéﬁi Zfid a0y ShroliBh d ke aelnﬁecgma%m afchemicakamglceye Btod@on the
proteins, such as hlL- have been fused wth Fc

oM iSEpROTE gchyagan aﬁm’%é earbex i lyrenyl- i ghlstiy ds 8io8Rni ng

Bg Tt e%ct \Ieg{ %ﬂg&@% c%'é eﬂ%f?:{léssé bgglgs%cli %nl - JL&]%E% g@:h biotinylated

(ahﬁgaj(s) K. Johanson et al. . Biol. 30 Chem

270:9439- 9471 (1995). ) reover t he pol ypeptides of
the pr nihe iKFEHER BW‘%‘% ap @ssay SEER § %ﬁ re$ arrying out this

SEARREER(RESPhe Bt §EdeH1 iAcIAges 4 ﬁ@)ﬁoﬁt w1%r1ta@e tﬂ@)@nd

avai lability of antibodies specific'to -
ze@mmmaasfamum/ UEPOGPO0GH4Bded grut:humalaglgrbody for detectlng

pur ation.of the fused pol ypeptide of the

el P ety R, B VP bt fon i s

si gni fAﬁyclpélWe tide iolf tﬁeqxresénsinn@ﬁm@ruah be @is&BtosfRaciatd fusion
t he pol ypeptides of the invention are not required,

smr@wnp‘ Prfexampico Hemgfyreetidnof the presenh I@Yené]ﬁnawhtmqﬁuﬁfgﬂ toa

ps%EérId Og%@%e o@aﬁ("pg ﬁ%@%’ars 4 4 ?ﬁ émé ﬁg nﬁﬁﬁ%&ﬁ?&%aﬁéd ?%59{1{;? e

ag - ant
qidlﬁibbﬁdie bfxhe bﬁesaﬁtmventmﬁ can Bd& osidtth indieotly det):cttthal;econd

binds to the epitop i.S present referred
StBGH ebindingds éherwimu %M%feaﬁrdb@éwéﬁ@énﬁ oG darget

t
a5y Ry B 9 0 o el e

GAyergib8 ta) be asmoirg tanghimngmolcauﬂys olﬁcwﬁlsezdho atleer protems

oy e R e Mo hi s b § R85 16 BSoaicS Bb e Prosgpe -

| 1A% ri0R @nclﬁ&xtﬁ)‘t R Bt e rBR gBRON i §ecfu@ﬁce§§,015\yc%l§oﬁﬂﬁer heterologous
purification of the fusion protein. Another

tfagctu@él‘ igkionarTheufupibn caed i neeasgarilyneed tade de@% ggb‘@mﬂ geeur
g 1?1 érts% ueenggrl ved fromthe influenza
ﬁﬁé inrA protein. (Wlson et al., Cell 37:767

( 1984)More75b& Sdsiddl BotedisthapalsbibithiRekalig@ae/ctderacteristics
exi stence of other "tags" which 15 could be readily
saitiBe palipepiide of therpsesepbigventosy Faidngtancsy  Fegignet additional amino

paféfdsf ﬁa&ﬁ&dl&’l’?y Mééﬁ' amino acids, may be added to the N-terminus of the

polypeptide to improve stability and persistence during purification from the host cell
or subsequent handling and storage. Peptide moieties may be added to the polypeptide

to facilitate purification. Such regions may be removed prior to final preparation of
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identification of polypeptides of the present
invention (Jones C., et al., J Chromatogr A

W@ 0¢A§353E 22 (1995)). For exanple, the c-nyc tBGI/ESIHO4/001431

the 8F9, 3C7, 6E10, &m B7 and 9E10 anti bodi es

grﬁ%lgeé’éf aélﬂ%g‘g) ?ep'}/it%lﬁz U| a}_!:?egztg%: lelelﬁlrs lllc‘glg?n-%g%&/een such
g;le)bﬁ@@fd%’ie%‘e@ whi€9E3u1l Q@dlﬁaﬁjallytb% ﬁﬁ%b@@% AledsE @&Wlﬁll% remove
., Protein Engineering, 47 55 (1990), th
I%iaaigpq@elé@(nsblﬁom the protein g theqmmpietpwrdwnsﬁhm athtigon of peptlde

SRR b s Ekaae 0B Pl Bhee aEh T p P20 are

Seh@iEand Zfind BthdRhed B8k, a- tubulin epitope
peptide (Skinner et al., J. Biol. Chem,

266: 154M8B0YE1 BElyp¢ntsgs pj thetpheasentumvegvéwe, mgluérrmféagments and

DERCEE A obt el S ThIR) el of BT

|1ﬁﬁm)nog1dbﬁhﬁ§:@gﬁplg® DG, (IéM)’Eiﬂ portion€ therecfGHINEH2, CH3, and any
Rhodam ne epitope (Zyned, Inc.). The present invention. .
&%lﬁwaﬁ]ﬁﬁaé%fe@cﬂﬁ@galwhé% mafns ggd pertimg dhesepfy gesulting in
S 0SS 0P8 ST e R AL oy o
ahcrelred pinEdgain vine ddid mportaa'm(am]ﬂcedﬁsbnbesa:lhﬁnenc proteins

enconpass hem cal | y. 30 _der.i vi ol ypepti de
B iy e St P anvekisn o erapansJedpe g PRiel vofiSus,
LR Mot tRE Qérﬁtaﬁﬁre%mrﬁ Qf @ lﬂﬁv §Hﬁ£ht%h£1ﬁ§ of Mﬁﬁﬁnahan
attached to a pol ypepti de, has recently been hown to

semuamogobalion (bR s34, $2% Trawmetkenicny ., ANatyre 33 é|§4a‘?(ﬁc(é§§8) )

the interior 04/ 5
Al BpsoBirR oty Ting isufifdcrBrica ity SR tb R i T dg Oy gen also be
QhoreRiffi Qe ah bindiddMadRiiraling ¢ Sﬂleﬁhlolecullﬁﬁ) 4hAd @B esbnomeric
data). Protein fusions involving po %Eepu des_of the

me@r@éthpr@tﬁmecﬁmr@tﬁm fragpendplege. Fpug chplet/JoBiochem.

\Y; L can be used for the follow ng,

n%:? r%n%tgﬁﬂg{@&anpl es, subcellular |ocalization of

pr ot ei Similad g} ER-mi-OatG4di33qCapadidresdunenptre2 04 5869) discloses fusion
i nteractions, via i nmungprecjpitation, purification, of

JHBteHIs O mpriging FATipS gprtlgrpﬁqmgﬁf W@aﬁvgmﬂfem%ggbufm
ARG leSTOEHBL, R a&ﬁﬁéﬁﬁfn% g%@tteino& tREBS LT maR Peases, the Fe
present Invention al so enconpasses the application of
tapitie i fegier pfoten anbanefidiakbin therapynayd dlﬁgndstse andsdys can result in,

R ORTTE O
(‘d%wtﬁﬁ k@l@e Ed Q@éﬂth{e ﬂl@fd %ﬂbﬂe?xﬂ@ﬁs%@erﬂéﬁ;ﬁ'@dﬁed‘ qfeteRfrd, and purified,
nol ecul es I nc Due to the

aveild b desitegh Bt g qamm@l,q tm?el%/ C pOTEPhBEY ésldgfp@@mmnd dipgnosis if the
SfH&lon ?ﬁﬁélg nsS useh Igg 319 %19 nr}PP gllilﬁlgnlgﬁlqng al%ﬁi g% H%E(%JC!&}? qbl

usi ng- 1 nmunoprecrip exa

tdi@mlple‘,% &emhn pmaﬁﬁ ls@¢h as HITH3) @Lawbefen&@smnm&l Emﬁasmbns for the
variants 15 thereof, in addition to, antibaod

AURASE Of highisehrili spreping passys iddentity agwgmlgts of hIL-5. (See, D.
Bennett et al., J. Molecular Recognition 8:52-58 (1995); K. Johanson et al., J. Biol.

Chem. 270:9459-9471 (1995).)

Moreover, the polypeptides of the present invention can be fused to marker

sequences (also referred to as “tags™). Due to the availability of antibodies specific to
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and/or variants, may be fused to any of a nunber of
known, and yet to be determ ned, toxins, such as

wO0 p@inesssaporin (Mashiba H, et al., Ann. N Y.PEES2004/001431

Sci. 1999; 886: 233- 5) or HCtoxm (Tonukari NJ, et

e%ﬁﬁ@& gniestper Sﬁg {550 O ThaliER 47 6 ThuamtiOlay iy s
tiaxhifffation ?L%S%Iﬁﬁéjanﬂg?f&iﬁﬁatefd%ﬁnc%hﬁbocﬁ& s%el:l'fﬁ%‘ @he%’olﬁ)epudes

protein capab inding to the pol ypéeptid
| pfvibe iniventiexars ngt reqipesl. Spolepurilaration @mﬂv@sze @@ foa of an affinity

(HBIRPUSLNEElehy B SREPGEPRERRF hpeld HRER) I @ anc

f g gAY ditaeledqd thel Batrix@f@ oW thie chimng elat WRids AgtHePitope
toxin to specific |locations in a cell, to specific

t (g dLrgsent. dn grederredoerahreiments, thp anirless amGue#reid sequence is a hexa-

S ARk S0A PR SEp LIPSO (OFAcp L4880

| Acdryd] ORatowdd, D 1BOT), mbh@ d&efst mapy ofluhidhcite c@ﬁﬂmﬂﬂally
found .in P.J. Hudson, Curr. In, I mn. 11:548
(%@9‘316 pdlescribgdiniGents el RMM% PRé 8o: 3924

P@é S REGRstéilcb Stk xb MRl eqr@&ﬁeé"ﬁ)& %&ﬁ{veh{é‘ﬁﬂf;&@ﬁ&'ﬁ%ﬂ oP¥he fusion

erence in their entir erern s context
tpreteure rAmdthien papﬁderrag/uteéulecmppimﬁmitmm, the Nd Al dkes, amyesponds to an

rehiop em et e de efiosRe B s G PHestin (et al. Cell 37:767
adbgshon nol ecul es, glycoproteins, |igands, cell or

tissue-specific Ii gands enzynes, of bioactive
agent sTh€b$k@l|1Q§196rrtmn W acle et ftheedsterastaf othen Gtlgs” which
ac%%?& gae readl(f y%ngt%tedtsitore {H%Itg%s rg%’erreagc]) gﬁc’ﬁ{ra E)u{lg’%gtl%ar\%r

aaaqumﬁﬁs& &f ﬁ@ﬁépﬁ&@@éﬂ 8@ i)fbgént 1ﬁwlz8‘iaﬁbﬁ (ﬂoaés agenils.J Chromatog1
-viral antibiotics, anti-protozoan a

AT bsS-22 i Do Gample g e HEaIe SFIGG HREI0, G4m BT

I .
%ﬂrd% lggigflﬁg(ﬁ%si @g%l A aﬂgpgge:’ M&@&ulﬁ%d%@%uﬁ Blologg VSV : 306f1 0-

t3ﬁd6r(ﬂ%§e)]tth&:ﬂ{smle95un;dex vimes glgéodrbtenh D g hegand its aotiltbdy

kst abn Bl thgincbite il R PizampiBe Lc. e

qictaiiépﬁ@é)éeaueﬂceDmﬂmk&sz@h@fﬁo@m ﬁfH@ L@rmo&ehya 1204-

are not intended limt th toxms hat nay
uls?é@ (L9 htbe Kir3eapitope Pmﬂiﬁt(Mmtln ms,&@me @55 ipeded (1992)) a-

Rt e PRl oD B0 LRl SO TL G g 1991 the

lTw Bdiel 10 protkth PJepeide Ea%s(ﬁﬁtz—l!?lﬁy&ﬂidtl@& Al Peoct Bhal 88, UsA
vectors containing the polynucl eotide of the present

|87v@?rﬁ @97 (hFD), élaq FEC %m@p@ kéyiped dueh ithsrGBP epitope (Zymed,
Th
B o e e R e G vival, or

retr O\/Theqbresememtveliitlonﬂeid enconphsseethic@rtachmant bEup to nine codons
replication conpetent or replication defective. In

t9E0Ying paFPeRHRB eI PEIP [ Rife GEENIRR 2RIaAcis| g th gqding region of
OCSnRMoYidk Br HRPRLEHERYERDnPEE intentfR! dis encompasses chemically

derivitizing a polypeptide of the present invention with a repeating series of up to nine

arginine amino acids. Such a tag, when attached to a polypeptide, has recently been

shown to serve as a universal pass, allowing compounds access to the interior of cells
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The pol ynucl eoti des may be joined to a vector
containing a selectable marker for propagation in a

whemt/o6Beneral |y, a plasm d vector is introduckdr/Us2oad/001431

pr ecipitate, such as a cal cium phosphate precipitate,

in a wi.th.a charged |lipid. If the vector
ity R HOSR 5l Rt 4 Y gt i g ppublished
aﬁm)oprl ate packaging cell line 20 and then
transduced i nto host cells. The pol ynucl eotide insert

shoul dProwinofyeioas nrwelwng pcvikpttptides afithe ppasegrinengion, mcluding

Qnot uch I anmbda PL. pronoter,-the E
S fandiqr Vaﬂﬁfﬁ%ﬁ‘ r@ﬁ%#&@ﬂ%@% goRzkigting
%aaﬂnwea nﬁbk@l@arﬂé@'ﬁ@&tﬁfnsoﬁﬁ&eﬁfs %Baérﬁﬁﬁat% JrPESOML ﬁraiem
LTRs, name a few. Other suitable promoters wl

RW@W@UP@S YiR @ngklnpwrédpmttqrs awrificetion 25 ps)t@nesm afffnity

f o Gontal.n sit
SRR B O 08 SO BT Bl e e prsen
tin nsioh Iah;eéné(ﬁgpa&ﬁbs tHe ﬁpﬂ@&@dﬁoﬂa@ﬁ@nr& edifit @nditdies for any of
ég{egnsl ation. The cadi n% portion of the transcripts
F

Y68 selarepged sheve Enepitare Bisin|protgine s Eqrasrplen leuwdypeptides

%ﬁﬁ@én@fhvbﬂﬁdﬁ c%ﬁ:hﬂge &%%ﬁpallyd R&%%QB QRM%%%R% Holecules

termmnation codon appropriate
fosi, DNihe(ZymEdtlhe))eEdem thehsalﬂ)aﬂﬂywmtmdﬁcloﬁal%ubodms specific

l.at e 0 As .indicate t he expression vectors
F‘f&l&fa@feg?é ¢ profein cold D tfe%dé‘awrléﬁ% usigg irpEyIggprecipation, for
. Such markers include dihydrofolate reductase,
G418 or neonycin resistance for eukaryotic cell
cul t uPelypedtidestal ahg/prb-"ﬁemei,nvkmiml:rjﬂlﬂuding fragmpéergs hhd/or variants

VWO 2004/ 0655 CT/. US 4/ 0014
Shteor R G Rl fe wrog bRl el EBREd ey rapments,

R&%ﬁsﬁiﬁn@d ng tfasealte ﬁngf)f 2 ARBLARSTIAb& N NARE Rt kd16d #€mined,
but are not limted to acterial cells, such as E

EQtins, suahy 3seisinrippei Aheshie Hanhel ) Ann. DIV .raeadySieic 99%886:233-
SHAC R ProrplaNG ek 2Bln @l 2006 £ 1RO AR EITHSES

204rip18) $uch fBsibnsenfld bcehsleﬂ ts delived sheMoRiBO ph ddsire SZisaRrel for which
S odoptera Sf.9 ceIIs animal cells such as

anch i BEIR chRabl ffhinciug fasthe aplyppptides of @eugventlgr?gmsts
Ap pr o Ahi %\%nﬁbhll EdtoghpaliRdi 'tﬁé'ﬁsﬁﬁ dr cHalds Ak Egﬁlﬁm)

above-descri bed host cells are known 1 n the art
pelypeptilep o€ therpresdnf iovenioa, 1nnluﬁa1gt eriastsiand tfnagmem@?@eof to

0. - 9, il b f.
B Sty o ot B BB B Peititiban a coflRpismecifia ssues,
piNd 6, sp@&lﬁ'& 819@c1d@W1f1ﬁ¥%ﬂaaﬁh@05dﬁé3rﬁr§ﬁ(ﬁ$@&ecﬂ§ art, though a
d oni ng %stems Inc.; and ptrc99a, pK
1

Eﬂ:(p@g desgr g}g@d@lonplpqdvgngm‘us fslienst mgmimtn‘agmsafor methods of

PR el BTV 061t B SR, HESIOS8 1o s

Fiblahage rie addiridn pffuléaefe@BEéé citel/ieréintarp BMleb ok phted by
from Pharmacia, Preferred expression vectors for use
Fefergpeesip thsisentiatyibgtsin da thip gentextethe gerppftoxinfimaydetespanded to

glé%g% grlg E’pérolggo%ﬂx/r&ﬁﬁ, a %ﬁ?ﬁ{o%%ule? Etd%ucﬁ%gg, cytotoxic drugs,

liposomes, adhesion molecules, glycoproteins, ligands, cell or tissue-specific ligands,
enzymes, of bioactive agents, biological response modifiers, anti-fungal agents,

hormones, steroids, vitamins, peptides, peptide analogs, anti-allergenic agents, anti-
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pPI C9, pPIC3.5, pH L-D2, pH L-S 1, pPIC3.5K, pPlICOK
and PA0815 (all available fromlInvitrogen, Carlsbad,

W@2004/06%5her suitable vectors will be readily apEEHDS204/001431
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to the skilled artisan. Introduction of the construct

info the host cell can be effected by cal cium 20

ptﬂfa%fﬁW&f %gfﬁsa ALAER] ?ﬁ’??tspﬁ}&@%’é‘rﬁﬁn&rgfﬁ@&f)%& agpnts, chelates,
tfa@dadier! padifoleS MdiGMMiGe IdnR] BBt thochfs2RDHhEAbAM Antibodies,
el ectroporation, transduction,” infection, or other

netl ozl asikddiersndgscticanateddls by Yibedfitie presant disalodanedone

',\;g%’lﬁe[@tg Bl {gﬁfgpﬁié]% gyh%gvlpaﬁgg%ﬁﬁulﬁ‘{ “thgin? ebuld be used in the
SRgidun8abt the pRREATRVG:SH. Eprléshﬁ‘ sulRSB1Y PRRYsH &iSte@fabove are
the present invention may in fact be expressed by a.
hexempéasy on)yaankli asg net ineBdedelodimi Hgritoxiestttbat. may be used in the

pol ide of this invention can be recovered and
d%?%%?gﬁ%%ﬁgh1 reconbi nant cell cultures by well-known

met hodBhusnehyuell theseabanE fusions Vhd B¢ engfieer&t iaiOlhe polynucleotides
precipitation, acid extraction, anion or cation

eXcthanglaremidshat g Pagsayt inveiesphocel | ul ose

chro : WG d ' s :

chr o oy ey AR RO Rl @EEAR Ciflining the potynnclootide of
hthel peesgitapedntioe, ladst celBt agirtae pyodaciibd @qidlypeptides by recombinant
chromat ography. Most referaply, . high perfornmance )

| ﬁeafmwﬂea%f %%yc&grna@hl;ﬁ’ ?@W&@J@, %Qh%%?ppj&?‘&‘i{ VAL Of Tetroviral
Pt REEdVeR vectdrs lnay e LPR4MiOH éééﬂetgglgrygﬁ%ﬂé@ Qdidddve. In
Pol ypepti des of the present invention, and preferably

tthe latter casecvirdl propagetaon genswlly evill @cowamdylinf gopmplementing host
prgducts purified fromnatural sources, including

b&df1y fluids, tissues and cells, whether directly

| sol at'eik gYlysudidadidesinap be fiiddStoQf veett Bbst@iningy d1&@4H1€ marker

procedures; and products produced by reconbi nant o
tior Brsipgga®nfip @rhost. Seperelnraesnaid gectenisdniyeduced ffpa precipitate,

i ' . . terial ... hi ..
O AR SR B e ptBE b} i ¢ e
theetdnasi venglitayeybs packageionvir-nadig apagaopdiate packaging cell line
procedure, the polypeptides of the present invention

ngéV_tB‘_len @Wé%%eﬂlgioetﬂm illsyay be non-glycosylated. In
addi ti-pg, %agﬁ@emhe dR8t glﬁ%lga Be tbﬁé&ﬁﬁ‘\yél? ﬂnﬁ&YtgﬁJgsa%Paopriate

i ncl ude a nitial nodi I onl ne resi

spmmotaswsh as the phageilambdh Phgsomd@r,itbel Eaccdﬂlaprtq:’r,e;@seand tac

Thus, it i I in th t that th .m
ORI S YR STt o ed P Reind P ool 94 B AL L 1R o
RN S8NeRd shithisie pRITRMEE WiItbB kibeh t&tHel kilRAGYtisah! PHa
any protein after translation in all  eukaryotic cells.

\iprassiph somstiug sy iflaiurthereohiagngiies ferriranseriptipngnisiatign. d¢regnation,

is . efficientl. noved in nost. prokarwvot.es .0r S0 .
P hE el RIS PO i BlaR B YR 8. AR Baing
ipeefidr of e lr,anﬁﬁfjﬁ&l’lﬁdpﬁgséﬂrbﬁ the comlrue® vafl pléfetddBy aiude a

t

?t?e{g%@g_gn \il\rﬂ’ligtliqng co%orl}l- a% t%re rgegigllingeagg ia ?&imri]r?at{o% c%?igr? l(l?Rkl, ¥JGA or
UAG) appropriately positioned at the end of the polypeptide to be translated.

As indicated, the expression vectors will preferably include at least one
selectable marker. Such markers include dihydrofolate reductase, G418 or neomycin

resistance for eukaryotic cell culture and tetracycline, kanamycin or ampicillin
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In one enbodi nent, the yeast Pichia pastoris is used
to express the polypeptide of the present invention

WO pooa/0e3sRar yoti ¢ system Pichia pastoris is a PCT/US2004/001431

mat hyI otrophi c yeast whi ch can netabolize nethanol as
e car e net

Teisieverhe) BR HERINaEG - Sot ARt BeRaislh. BESwatnG crpples of
?a@pfc@mw IRRYAGUES bl Parl Zot TR f5BEEERA ckBs, AEIRAYEZ &R,

r% t he enzyne al cohol oxidase. In order to metabolize
femEavayces end S@lnmeléa tyabivorive oeltse funRpleslls, syabroyéast cells

erate h |l evel,s a Ldase d
Jhk AR s RO TP RIS TR AP SRl . 20 sy
amedas@lsfso@h A2Drdsopta ROBEM Spodbpre D @BHS) afRHA1WR]s such as -
1;g)endl ng on nmethanol as a main carbon source, the

Rt er. E%Gguaaﬁ Bomes mrelgomarrells:aad pla gells. é»mm@e culture
ano‘ﬁi@%{% sSfOIhﬂh I%yvea(fets& uc e(‘ﬁ ;s]t ée'ﬁg aﬁé' G tﬁée %ré.

OXI ase

c onpr |A?msngmedmirs ppiteed fmhe& m b&@%@ﬁndhlitte PQIE70, pQHéObalne pQE-
otejn i pastoris. See, Elljs, S.B., et

b fvailgblq fro @Aéﬁﬁ“ 11941 p8 eﬁcwégscm%]ikazgesqﬂpj Ve‘éPfSaPNHSA

5 7
ci dis&1 eIiJﬁﬁSl gg%%%%wél{%g%cf% Sﬁaﬁgme lg? e |go% 0g %&smc and

PPy PEEAErE @ KISLESHS, quRﬂ@r plémérmflaﬂabla from Pharmac1a Biotech,

I | eoti.d f.the.30 d
BB o b st Peto s W B s oA T Dl
ra@g piS et Hiailatsie GoeNS @ath Ser@X RGNS, B FOX %@SG%&'pBWLMV@habIe
| evels in Pichia yeast grown in the presence of

FFEQTR Eh@macmﬁ@fwdz@m#sgl@s yeatopdry wEA0y4A0 @154@11;8 inchude, but are

S0E BT 25, PREST BB e ooz

qﬂ?IGQ,tprI@B BhpHEL-820 pHIID-SA, FRICHEX, )p@@(SQK%&ﬁit EAD815 (all available
essentially _as described in "Pichia Protocols;

VTR 4T g5 BRIt o A %‘]h%fg%‘/“mblBVWtOH‘@%W?sfe%b’ apparent to the
GkAQEartRds- The Humana Press, Totowa, NJ, 1998. This
expression vector allows 5 expression and secretion of

a pr otletredusfion hétherveesttucoimtdothewhost astl cah beleéfested by galcmm

AOX1 r o, t he storis.alkaline .
o Ry R eRist e oo e s g fptd ediated
l:@askEton, elealk@sbratRs, Haadubfion iftbiidnPbeothbORbMedS ISueh methods
I\/Ian%/yot her yeast vectors coul'd be used in place of

geibesl o sy, Stq@vl@sslzlaborpwmmamm;]su@eaﬁ DgmwiEedl GBasic

‘i"i’#tﬁg"é R R N S G It T

@nypwideé of erdirbsent BBt radein fas He@i@re@&dm}ea RGP PEIS thkmg a
expressi on construct provides appropriately [|ocated

§‘?C§’ﬁ’511%anf 88Ct®% anscri ption, translation, secretion (if
desired).; ﬁ%‘i’]d&%? neG [ [ as
requir e%lo y anot H{éér hlgle id né%g,r%vgﬁdlag\c}gfﬁgg pﬁé@m on
ofcomblirenecal adouss lm}odelmgnd\ﬁn setiods desluding imaonidm sulfate or
onnu | eoti de of the present invention,
ﬁ%&?.pl@é)remplt tion; acid extraction, anion or cation exchange chromatography,
phosphocellulose chromatography, hydrophobic interaction chromatography, affinity
chromatography, hydroxylapatite chromatography and lectin chromatography. Most
preferably, high performance liquid chromatography ("HPLC") 1s employed for

purification.

- 111 -



10

15

20

25

30

achi eved by cl oning the heterol ogous pol ynucl eoti de of
the invention into an expression vector such as, for

weanpéssl pGAPZ or pGAPZal pha, and growi ng t hePCHEsz04/001431

culture in the absence of nmethanol. In addition to

enconpa33|n% host cells containing the vector

const rRelyeeptides ofi the Dresen inwntipm, and peclpiahbhihe secrefed orm, can
?90 ?8{7?62?(?{1‘% %)’dg(?h? ggﬁﬁﬁp %f?&n%ﬂfral' %&IPJ@E aih&lﬁgglﬁ Iﬂ)%aﬁy

ofﬂuugs nissdedahd balsewhbmeﬂdleawy mﬁﬂt&ﬁoﬁ cﬁﬂtﬂleé(blpﬁ)dmbts of chemical
repl.ace endogenous genetic nmateria
sgthstie @yocedifay: gpd P@quﬁ@mﬁ%@c@‘éhﬁﬁ%mmaé‘ii r%ihm@éengrom a

e S
O PR oS RO GL R RERRRERThacklRl, Vot pigher plant,
| invezntand mananaligdscellhi Iadspeadmg wvpbe the Ikt empglpyahil/ axecombinant
anpl.ifjes en enous ucI oti des,. For . exa e,
A0 S RO CEROLIREDUIR OF G Wesedt R pey dppycosylated
a§SA%Y B ForlEl y%s‘?la@élp ¥ a&ﬁﬁ&r{ %bl ypESEdeR8 tHeBinGention may also
pr ormter and/ or “enhancer) ﬁdogenous
potide e m@aldm@hcﬂmndwlnamealdh@m somogsses as a result of host-

tr ’i%g\ n%%j ,?’g‘%olegs:%s ell?ulltt ISVg 1 b t he tgﬁtglq?ttﬁg?ré nlﬁ-tﬁgunaq methionine
5en@6&e e &L‘Qﬁﬂ@tﬁbrﬂlﬂﬁﬁt@ﬂ cod&%&neﬁl@ is Bl with higP efficiency

733,761, issued March 31, 1998; International
Ffm@mua@apmﬁn REer tpgmsbsiondm all eukq@mim asHedVEde thenidernpgal

gq’nonk]rﬂa g%t g)?&%ins fég Aé &%E ﬁ ¥%9{1 &%@ if %Ifip]sggl%%ﬁgt ofes, for some
Apraté.msSﬂils pl‘dﬁeﬁi 8itc 185&3337'38@35681 1Binefidic2f), Qi@b&ﬁﬁﬁ@dm the nature of

PCT/ US2004/ 001431 = (1989); and Zijistra Nat ur e
Fho amap apidto g jhe %Tﬁ%rrlanéev%glﬁp@g 1%?0@5?@#%@1@ &hi ch

are | nﬁ%@%ﬁ}%ﬁﬁ’n 5@&.%;3@19 Rial PastoR€d st E)gérés%stﬂe I'n

addi tion ypeptl e I'nvention can
civéypeptiflie yf thy prdserstiineghtios iim g eukapdim gystes). Rmdwnpastorishiea

e oS B o e AL A
angintplapd hethasl ndtabolahdt Sathw A tAO6xiddtdon( H3Béhanol to

For exanpl e, (ggl pti de corresponding to a fragnent
obrmaldpoidg peipei o Thequeriios ibpatelvecd bibrERame akobd oxidase. In

5 rﬁ%ﬂg%e%fo%hgé{ p%gx%ngf 2s3RO R dofin s%wht hﬁ‘%hiza astorla must generate

noncl assi cal " am n

ctigiresals ofaicoRolakidhse g li0gat,aa ﬂldlelaltlﬂélwodwaéﬁiim@Soﬁhlcohol
substitution or addition into the polypdz%éde
Balash £ O $-agssue Nt dn @ grovthy mgslia@idghendies opyaethsnel as a main

ZJ%?%&O&EE#J Mk ?f’%ﬁ% ng Otﬂbn)gto)% :ogﬂfg‘g{%zg a%ohbﬁ&ld&%@éﬁ& (AOX1)
iis htg]nﬂ}yattheahlthb p1zeserm:moﬁ gletitayiol, alcahmldmd&bu pro?luaﬂfd fhom the

ic acid e- Ahx, exa cid, . . _. .
AGKgen oo bay rrsossiucty 30 hibE Bro g BhfEPralsinin Pichia
YaliokiBl 18, ENRI & 8UGk BE, Mol @eWaBidnes: 1PMdZP€<])985P|Kdﬁ% P.J, et al.,
sarcosine, citrul’line,” honocitrulline, cysteic acid,
Teedstib: 9!6’(}[77619&9) TSCb@myU&i mahwlm&ydﬁrﬁéﬂ -76 (1987)

Cf/huls oah ﬁégroﬁ)lg%% cr:]oedmgb se%lugr?cle sdch as ut%r éxample, a polynucleotide of the

present invention, under the transcriptional regulation of all or part of the AOX1
regulatory sequence is expressed at exceptionally high levels in Pichia yeast grown in

the presence of methanol.
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am no acids, designer am no acids such as b-nethyl
am no acids, Ca-nethyl am no acids, Na-nethyl am no

wa@eid®essand ami no aci d anal ogs i n general. Furb¢EUSNE)001431

the anmno acid can be D (dextrorotary) or L
The. inventjon eng sses

iy o BrBe BPRP A PATY! RO S0 R30 T FEEr B agnooding

tarp?t:nﬁ%1 hH@Bf the ikentily, a8 kUABEN hdleiDn 2 REBEY k/@etst %tem essentially
phos lation, amdation, derivatization by kKnown

Fﬁs (gllegmhe d ot Hiehik Prﬁg(’@fl% lM!inhO@r latl‘é@lleyulﬁlthﬂ(mT?/ allgé{ Higgins and
AR TR R TG, D0 S R e lows

rmsrd@ﬁoﬁ ahd be2ebtioutof RYprdtBIAWT themRroitEiaes, vitta€ bEighe RGoREA OX 1
not limted, to specific chenmical cleava

dyameige inkedditerePichiepasipris alkalipaphopplitise (gﬁoaég%tﬁwry ygnal

BEELECT OBk A e

t uni C&M;(ﬁ:y dtheieyeast vedid ¢onidbe pesitin paaast pPIGS}]leuch as, pYES2,
rmdl f| cations enconpassed by the inventio i ncl

P! eoeP‘éESZ (&% PRKed RErAY RrikElete: 6’6’#@%” i3S,
;d}?g”lgnﬂ PP Ok Mk BRORIOL oA snib@TThoak BB headily

em ‘cal noi'eties e am no acid
@@Dmm as himgras tleel propabied Bxlabsmscmfstmbtlprmé@k a;uxpropnately

d d h d
Josaudt Sl od ST Bhn RS m O FE Qe TEe® Bud the tike
rlﬁauaﬁlggﬁnpf@{h@w@@l & reh@gdd. cel | expression. The
pol ypepti des al so be nodified with a detectable

| abel Inamqﬂnetx/vm ¢gcBBElcRETISTOOUs oA ologou prding
qug nﬁg 'Eﬁ%h Ss fron eg{nﬁ gglgnugl%t?(% Sefd %1%];{% éﬂ\%}rﬂ%%rg Pﬁ%y be

Isoldation

tabmeaéiﬂbj? tl@ﬁmgfthéalnntér@pgoh@g@gﬂu@a—mdbc_be tlfeﬁﬁ@eﬁ‘ﬁi@h&nto an
LAG HA, GST, thioredoxin, maltose bindin
axateéwﬂn V%qt%l spch as, foraxammle. oOAH4 prp¢ ) PLalghe. and rgw%ig the

Bje%lcgltﬁx@q{l He a%tsén%g'bﬂqsﬂia@ ol.t he covalent attachment of

hem cal noieties to t am no acid backbone, N or
G t er Mundditipn oressinpgssaig hdse cglisl oppeptingl e vends comstycts

t eol C proce n del eti on of the N-t I
e, D G emiogso G Bbiey g CPRGA. ahd

I AEIHal 28 Bds€ c&ﬂ;@ﬁ‘v@ﬁéﬂrﬂte i, paficHREly R thM8BarPérigiR &hat have

pol ypepti des of the invention which may provide
ddei enginegredigvigiriagspleoe hn@genwuscgee@tgvematguaublgl ;iopging

bi | | t.h
IR0 I8 TR B AP e TRLE ¢ R B Preciloe
%eéﬂeﬂcé’s?' tat isToiRrabNes6ahtcdwligl the ?olfyﬁﬁcle&ﬁfeb ¥f theZatdn®bn, and
be sel ected fromwater sol ub nmers such as

ﬁm%mﬁwat@ﬁealtem gedior a@wlﬁWS@ﬁéO@nyla}‘bwlmw@ﬂt@ﬁ% Fgr geanple,

po@%\f?ﬁny@%‘f Cg]ht?)? @'ﬂﬁ l l&?h k(y J);?%?ﬁ]oly a%%éltafqute&ologous control

kegiondiefd. qaombter amiiomenhposir) alimsldv&géﬂmm pb]lyﬁuded)tﬁiewbquences
i P RO BBt Pl Ui g8 it OB EesHoBRnocr o uni

%Eb%%.g?b.ma%édt ®®: 5,641,670, issued June 24, 1997; U.S. Patent No.
5,733,761, issued March 31, 1998; International Publication No. WO 96/29411,
published September 26, 1996; International Publication No. WO 94/12650,
published August 4, 1994; Koller et al., Proc. Natl. Acad. Sci. USA 86:8932-8935
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The invention further enconpasses chem ca
derivitization of the pol ypeptides of the present

wo pwensison, preferably where the chem cal is aPCT/US2004/001431

hydrophlllc pol ymer residue. Exenplary hydrophilic

d Lyat i b h t hat
RRo¥TaE Rl ooy Raltie H 2t 33 ol e tiFloSreomkearhor
Ofigic® ardmé&PBﬁé%MMeM&%Qﬁl %er(eﬂﬁle)(@?)dr oxy pol ymers),
including, for exanple, poly(vinyl cohol); polyners

in  wHneddities, payreptifesofibé thyentoot einrbehemdrallysyethesized using

SR 848 R ARTLDS BB b ELULD G, 80

|Mpléﬁlﬁ1@f BiifkSple§ WIH. #8een@ & 0d), AN, fat iddapiller et al., Nature,
ﬁoprotelns ol yners in which the repeatlng units

ﬂ&ﬁﬂlddé9%®Efﬁbﬁgm@dﬁEd%#ﬂgm@dpsm@@mbwbagbb&ﬁﬁgnmntofa
SRR P AP BT G g s g e

tsbmﬂheslter Burterasres ﬁdieﬁiﬁcﬁﬁdndl@dsﬁﬂahﬁﬁun@' 2@1d3 @k €hemical amino acid
cosam nog| ygans and salts thereof, including salts

%f‘ Ingsra iniroduged as a sestigtionyar addigion irtodha paRpRDEge sequence.
‘iﬁfd Mﬁésﬁéé? o &880 Agﬁ(&jer @Ete%g n8ERGHLE 118 8L T sopHESF the

interleu |n 2 Interferon, and phosphorothioate

@bmgmmsmo almdls @4-¢mnaobuhymtm<ndh, a—arhmmaﬂma}trior@m Adits
cont in one. e sac&&arlde noi eti es

S AP aBBW yeg acidngiAR: Aghos GramiRa gtagoic acid,
gh bpﬁifﬂ{cﬁffs&%tyr_fd"&1m @rﬁiﬁbéﬂroﬁi@hl@QEldOBrntltﬂﬁlehﬂ(q{éﬁ@fﬁ'el ic

pol ymers may vary, and is generally " about 50 to about
nopebnedudrasyprelinel saresine hatrihige shandaiiculliae, %ﬁgramdot—

VO 20 065551 PCT/ US2004/ 001431
BReeB® g AL SR TG P hetjg oo
lafrdne feidls, desipitd aantdgads sMeh @s bRh&haIr fndido REILY, B -SethdY Smino
a nol ecul ar wei ght of about 150 to about 10,000, wth

AEICEQA-Hietiid pgREsacids, mm@O@ﬁmna@g@@@g@waigFmﬁmre the
ﬁHﬁ{f‘o &H&E&[ bEP: (dg)g{orﬁ(g}t}); ef ﬂyd CRE ALY the preferred

['ecul ar wel ght Ween ‘about 5 kDa and about
1 00 ke (1m\haat1bn3 emohglacagt po]ypdptﬁms iwidch dratdifferentially modified
| ycol , sone nol ecul es

FERE REr oo Rlioh Gres Dy acory i Re Y AR GRS BT
‘é&ﬁ(ﬂﬁbﬁ J&fvaﬁ@&‘ii%n'b@ Hﬁ@{i‘/ﬁlp'r&gctﬂ{é%ltgﬁafﬂ% gﬁﬁlpg &ﬁ‘&eolgﬁ:] Eleavage,

si zes may be used dependi ng on
llh]é%@pi@ an |a@tﬂm£b‘fm¢le<>l{1@ ogothert dedlutin lighnd) etco Ang s namaes

d ff n. bi ol.o
Loy S PRI ES IR el by honBh fesdPisted el by not
ﬁfmtaﬂtﬂogfé&tlﬁt thenfidl cMahgge tsnOyRoedd BehidQtrypdlR, chymotrypsin,
pol yet hyl ene gl ycol to a therapeutlc protéin or

B Y8 PIREERS 4; seeéyl@td%cfomylymrr oxidation reduetipe;
Lh t
Hé%%oge sﬁﬁﬁés‘fsai'h'tlﬁeglin@%nxgﬁptﬁ.l f&%?q 1n e rscg{‘;’e?P'E"G?
pol y ( widditionyl poat- trdmslmﬁonalnﬁb&iﬁ&@tﬁfﬁ‘fs%nc Repassal hathe idRetion

Bt cbr Eraglbraap ebritked pr Br b ikababigrof @ pEGrocessing of N-
RWHIBESC a6niR5@nds), attachment of chemical moieties to the amino acid
backbone, chemical modifications of N-linked or O-linked carbohydrate chains, and
addition or deletion of an N-terminal methionine residue as a result of prokaryotic

host cell expression. The polypeptides may also be modified with a detectable label,
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pol ynmers having a nol ecul ar wei ght of from about 100
to about 10,000. More preferably, the PEG pol yners

whawe/06556D1 ecul ar wei ght of from about 200 to B@DUS2004/001431

8,000, wth PEG 2,000, PEG 5,000 and PEG 8, OOO Whl ch

have nol ecul ar ghts of 2,000, 5,000 and
rEERaTH wyylaﬂsgﬁufﬁe%%tnwﬁ@w Prdfiwty légel t@f‘H@W A0 tetection and

i i t
SIS O oROL o MTERE e el Rl e,
sHiAl G8d, ithoredeximmhaltyas bohdog prbteim eeseattactineot ofsaifieity tags such

eraII t he rs used may include polyners
Bt STEpREIUN o VR o1y BBR S Comlon Hgtecs to the
I dih‘ﬁﬁ@ taelqrbavmne aNkaﬁl @Itérﬁﬁnﬂr pr&e¥dins boihe @@%&pm& endf@.g.,
pol yet hyl ene gl ycol nolecul és (or other chemc

rypieolyéis prexgesing), dadetiasofdhe Hethmnabmﬂheormmneeldne Witq h
consi deration fects.on fu ctio al a er

Gomai riasp PO b LRl bl N Bl e RERVS or e
PolpepiesntofMeE ivesichwehicRBla§ prévilld 8dRtionk hilvthded sudhes
art, e.g., EP O 401 384, herein _incorporated by

riaerenssd SalupdBytabily pEGCirewatmaniny of ﬁf@@ow;@eﬁm lor Recagased

pegy‘f@??%ﬁﬁg@ %Sl?}r %S[%Qel? ;f %% 4% fr)%é% 31(7}9ﬁﬁr | g&%? H{‘-”&gs for

eieamlizatlorpniay &t Byleeneé fighywakr myola polyenetosimhenpblyethylene
&(} throu gCori}no ac:ld resi dues via a reactjve

@(}%‘}P Prenyaene ghyRoh 0 y1egqsbqﬁ‘?/q>xy§}eé@6wllulose
%%&51‘1 \r’%?l}gﬁl%ﬁ @fcoﬁf)leantdriﬁéﬁké Qhﬁgbﬁﬁeﬁ@de@%d Wi @8dified at random

pol yet hyl’ene gl ycol nol ecul e bound.” The am no
goistiione giittiirethe maolequie, ar ﬁtrpaedeterlm.ﬁed Mtzimwlﬂﬁtsﬁﬁlnolecule and

PCT/ US2004/ 00143 am no 0 u | ysi ne

Y H580° &t Hfetves Eriitn g octR B iR fmPsBet s

t hose TRVihAéhtRNflRBerCaERRFMbesHhOM B VN HIART the dpo%pephdes
aspartic acid residues g'I utam c acid residues an

@ftﬂ@ﬁ' Presrat inventien, @esferaplysyisie thegiiemigadiisy hysirerikic pelymer
y e{) %y Fﬁ%ﬁfjar% F}i Pﬁlﬁ@%{)f %r@ LR dl{lg ?Erzrz\;c?tu?gy 'rrg:%l btem:fose that

tlhﬁna@pcblymrspn rminsethe lrepeaﬁﬁ@mhmhtam omno@fbret ydraxyEroups
such as attachnment at the N term nus or |{Cgl ne group

drelyhedrosp eelvmers ingluding: o8 eprraplsi PRIYOHBHRIAPY: polymers in
ek tede tﬁlg Snd L&HATh BHS or mbR :ﬁﬁm@ %é(l.?s rﬁ?&lgﬁ‘rﬁgl% éﬁé%ﬁem)

as an 111 tion of the present
sectled‘thg;‘ foo ﬁxanplarpe@txyesopolppé;yeibmpr@nms ghg tipbprotelirsc mChsas
( ular ranchin

. ). .the . .
o Bl oD aRBBrS o T FisCishiacing Gniss synggip one or
(Iﬁ&leléﬁﬁ)@k%/ geéup%&?wr@ow ﬂbl;&ﬂ&g’ m&dlﬁg 167 esqarﬂﬂn@ type

ion reaction to formed, an
m@rhmdrr@fhyb@llaloam@mlh @csleinécsﬁléajthwepé stnag soyhum and calcium

I at r ot eiq bt.al ni
NP 6B B eap R PEL PSeeR AR Sl ace.
tphioSphofahtetl Yind smmr@teta&renmm@ ogyardblegiries, @eh@k thiterial, such as
necessary) may be by purification of the 15

NpteEpkin] ang 1@@&9#% &l pheseharalhiqaicoph somsesy #nd PPhyaest in which
Rﬁg%lp@&tﬁ% Ui tcghtgm'mle%? l1’1]10%@ saccharide moieties (polysaccharide

polymers), including, for example, carbohydrates.
The molecular weight of the hydrophilic polymers may vary, and is generally

about 50 to about 5,000,000, with polymers having a molecular weight of about 100
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Sel ective proteins chemcally nodified at the
N-term nus nodification nmay be acconplished by

WO eauo6isse al kyl ati on which expl oits differentPl/US2004/001431
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reactlvity of different types of primary am no groups

V. u t he, N- Us avai l.a
dOERORTTOSEET e ey TR Sphe S F e Pr s o ppganched. More
aﬁ@fe@@ﬂ patymdmmxelaqnol%@mﬂ \% ?Hﬁ@f a%eutsw@&b@%maﬂd 000, with
sel ective derivatization of rotein at the

NnpleeHphweighis oh 280 exnrtiseh §1000 @mg ,@veromom pﬁefﬁgreém ymer

is ac var.i o |f|e
bovo g DOt ol 16 b Rhr R BRI &S PRl ceh Bt
nielya eeidbain1 GOKIDE (tﬁ@ﬁmg'ﬁ&l}iﬂs iditagielgli tHalt QMprep@titions of
exanpl e, tq those Flcally i nvol ved in linking the

€

pestlystriere slueqlfoae mplecwes ol yphrneressomte lesse t@néh@ﬂﬂted

@gﬁﬁp@%%&%ﬂ% gc)%{fa’ge glﬁhﬁlgilga Qﬁdir ﬁlﬁﬁffa&tgﬁhg h¢ o]axf Hles masy be used,

Tdepssdifigion theoieaﬂre@ﬁemp&utﬁfprbflh (B@l yheduratioesf simamedaalease
cted i.f. desired, h mat eri

h
affeélrgitﬁlyrse%ffw SRYORPLOIGRICH aciwiy. %%%%SF &hhignd 1&30‘595 gegree or
aiﬁ@k mnﬁgelﬁa@y ArPbatr LldwrA el d'fghegqg’(g%tfl&l%né ? HES al N

the body i ncl’uding, for exanple eased tTrsSsue.
Bhenapéuicyprotainerianhlogihi ch can be reacted with the 30

oot 1 R0 BE AR P BB B ol R Sspeptices
RstRhd BO8nticH, R Plor d8Sm 19' cﬁ?%tlgrll& é*c%gt(ms?oand

nucl eosi des. - 117 WO 2 uS2004/ 001431
| el y@mnyinysieliginey, @@im@metss polysirbgghiand polybvigyleaiephobhwith PEG

SRETLEE ol S ST Ay BBeR LRI 95 pRlnd e v
Bodyméa hyvinga aidedudasysibhic feanatamt ded to/sdbut 10,0001eViore

for_ exampl e, _nonosacchari des, or sugar al cohols, such
aEelerabln ssREG prbvarss s have aygelecular Weighbaldironyapee200 to about
| YIS %Vlthq)ﬁér 4900 S%GSSCUO@' zfnﬁng(f@ 00b RhicR RSy mo]gculal weights of
sédohept ul ose, th preferre nnnosaccﬁarléés
2,0, 6990 an@ BJ@@Q,el;espeptmslg, beamgdyienosay poafamed. (@thamhtable
rb| nd dlsa hari des, such act ose, .

Popbite neliine S A0 RaIP B SRETR bR Ol gty apparent
itB ‘éhé‘ dalled B th€ %A MR, on the 9§dsérﬁ|d1@[5§u&aﬁﬁhélﬁﬁy dge F@l@ﬁﬁers used
groups. Other suitable saccharides, in addition
tthasacludg peiyiiers thet candeattaolied|to He pabyrtiptijesqfhe myention via

I based on the 10 present

&ggdﬁggﬁﬁggwﬁgﬂéggpﬁa,'saccharides whi ch may be used

for defteolyetigli¢rRnplydol ehdletls A6 BE demidd atoigtin) &vuld be
attached to the pol ypepti des of the invention via

aﬂt%ghf‘éttv g rsﬁteabwtappwderr@m ofghiects oppsional erpatigenic
'iHs' 4t %1%{%];1? pﬁ]%fg)ﬁ@ ﬁ%ﬁrr%%f o étfacﬁlﬂgﬂtqggﬁgdes;%ﬁn%?bée to those

pept | e pr esent tron
vskﬂla:d lin dieckst, €ign (ER.@M@IQ%‘ABIIHGM mpo@branﬂfd oy ref&ence (coupling PEG

ol | zed, thetlc ura
B S s RAER gt Memoti SR 1sel 34992 Goperting
%gﬁhﬁb%bmwggmémg tresyl chloride). For example, polyethylene glycol may

be covalently bound through amino acid residues via a reactive group, such as, a free

amino or carboxyl group. Reactive groups are those to which an activated

polyethylene glycol molecule may be bound. The amino acid residues having a free
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The invention enconpasses derivitization of the
pol ypepti des of the present invention, for exanple,

wowRah/0eBrpounds that may serve a stabilizing fRCUSING/001431
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(e.g., to increase the polypeptides half-life in
solution, to ma eptldes

SpiioleRon By el Qe adiasiBr ndite NoeRyt, i ek rsidues;
hﬁﬁg | £ 6@ rongtrﬁ%;) mc]fuﬁe laéﬁ?n?t‘i cgadi'é flsidue@lutamic acid
ua |mngrmta| nat'ur al

smmdussyamhhft Cdel(lmndh dnniad acﬂabs;dlm ﬁulfhyctryhgmeps may also be used

gz{’scagqe?(fthvg glg,& @g ét&'cﬁt X rtgg le%gﬁuéz ng § yc]o Jlnoge)glgl%tﬁ Lﬁé‘gllelnyed for

aﬂh@&p&ﬁr&purﬁdsuﬁsaa&a@hrﬁ&ﬁ A% aflRloBEbEs) Suctod @ﬁ&h&h@:ﬁ%‘ﬂ the N-
gl ucans, mannans, xylans (such as, for exanpl e,

|mgnum§orb@maﬁnnm25 fucoi dan, carrageenan,

gal at ogar ol ose, i ¢ .acid c n .
Ay oS RS RAT (E RE b e PR B A pggrmines
dexihg @el,yed@lehe lglycoﬁ@anlgagratﬁhl&ﬂﬁeepreseﬂowgmsmg one may
pol ydextrose, pustulan, chitin, agarose, keratin,

ciedst from 4 Yﬁrleébe@frmlmﬁhylh%glmi Anelcaesd by anqleawlar verigh;
ﬁl%lan%éﬂé %E%?)“ %hr%tpgtg (g'trlgﬁ] gf é(ﬁ&étﬁyl%né) %lﬁz%l nq?i%&{l@g to protein
c@m@bmdeg noneutes 1ﬂfrﬂre&e®dt1dhhﬁlx e tim dfpepyigtiod chases) to be
ket pses aC|ds or am_nes; @CWQ&FreO se

APt e cnd g method of ebisining, o fegamally |Pﬁ%§l§f@d protein.
Oexd 1088d oFBREARE: thd M- fé?ﬁunaﬂlg?égyla@aiﬁéﬁaﬁﬁi%n (.8 adPaRiting this
erythrul'ose, ribul ose, xyluldse;” psicose, fructose,
smb@sﬁpﬁ@@atmpegBﬂmd Umilqtles if m&smﬂw@@/m@sﬁmlon of the

é%%ﬁﬁ 83:4/ Ooﬂa?%gxgatségéllb r%rBIa&g)é)u EJ‘PE’ 8F B%g ‘faggf Pfr%em molecules.

t $418Q Ve Potein§ ¥RIBIcAISy moMifRE A the NSRBI AG! rﬁ@d1f1@itiﬂn&ﬁhﬁ@e
aspartic acid, glutamc acid, |ysine, argini

h@@pmhﬁ@'d bglla@l&ﬂ@ﬂ pikylagiod wlg%@mlmts daffﬁr@ntlﬁumm of different
ali%rags 0 &‘dﬁﬁ’{b % oﬁéé ﬁ}’SlnNﬁg e theﬁ’ﬁfnﬂ available for

¢os n1ne gal a , neuram ni ¢ acl d, and
nmwaﬁkdtipn b a paidular pepteiar Unddrithesppidyetagofeaction conditions,
Accordlng suitabl e polyners include, for exagple,
prGsiaptially LlreRvedeTRIAH R 0 fibg prafein Ahe N-tegpgus with d carbonyl
%bﬁ @&h ﬁl qghgﬁeﬁgjyners Exenpl ary

synt @lc po ynmers 1 ncl ude

car boxssetithyhe edriouk pslymerhyxchmaplifivdtahyve; éfl ik obmemplated that the

hydr o ropyl met hyl cel | Iose t hyl cel.l ul ose, an
sy CisR Rl Ba Yedieinadipal HBRES paditiiynr xRt igdhose
P@Fb&ﬁﬂ? ﬁ%ﬁ%& m@ﬁnmﬁg tﬁéyﬂﬂ%é!ﬁcp@sidh@s%o thé E&&F@Rﬂeé bEthe present
yners, polyethylenes (such as, for exa
pml\’?IétOhyS@hefug(Ptym@lltl‘(S mdlud@tufnge)famphwatbm%l apine, Bydesy and
fe re to as_.Pluronics.
a6 GEHR ot T e o5ty compeyfoher
Pehote yﬁaémbae REith MagriaRl ety baRellyatapive it #ibh functional
polypropylenes (such as, for exanple, polypropylene
gRtpepd gnd xﬁ@p@g&@smh@gal(ggg@g] sp;:glfwft@,su@)ga,ﬁliﬂ kody including, for
h
PSS UL Y e 1O,
paldytsdnl Bmetiorad lgl}du@Q trictudaciofl 8xarfiple oproreartsethchydittepaibbdies,

pol yners, fluorinated
carbohydrates, peptides, glycopeptides, glycolipids, lectins, and nucleosides.
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carbon polynmers (such as, for exanple,
pol ytetrafl uoroet hyl ene), acrylate, nethacrylate, and

woiogretshy| met hacryl ate, and derivatives ther ep€T/US2004/001431

Met hods for the preparation of derivatized
pol ypeptides of the inventign.which enplo ol ynmers as
50 2t B TRRG0 EHBstRbE s BolSRed Ty B Reechi
Qigivatizd the gol\?\lﬂqeﬂtf&s af the prékei BYerfontcAs be Bs&&BRide residue.
di scl osure, when coupled with information known in the
diremplyytsacehatidestwhigle o herdatived dnaledee fared ample moungpecharides
. 90 he disgclosure. of which.is
sy Honh R, RS BBy She P aine BOHEr Hifinpie, FpIgSS. iose,
efirdidtose} yorbibdly mantitol ahd)SedoR¥etilok®) it §iefiPRE $@shosaccharides being
addi tional nodifications of the 25 pol ypeptides of the
pFEdesst TRARASHL R YARFe, BakIROSE sanniseland spdit]; @ad disaecharides, such
i -sheglifilcal lyv. provided, |
e otonlehRe, ione A0 i GREGey iichity el IR g Rarpte,
Radstol alNbgang]i0L8c RGA, grodysc Dihes shieabdbyactineRlenan at@don b those
its entirety herein. The pol ypeptides of the invention
rFéf}mBEhF% eont & @P‘I%fRHaFFé’F £ ppe skilled igjthggrgbased on the
b JERE éisclBﬁfré.Qf@%rcallgpﬁcbﬁﬂf@F WWhtIh%S%egglsed%lc&Hrg}gfﬁlt%n
the present invention 30 relates to nononers an
m¢lodesacshagides thet grol hepsiathaks thé pollipeptidesof the mventien via
gwéﬁqration 9nd conmpositions (preferably,
%§§UFF%¥??@%H?Q? °hg them In specific

enbodivBRbSer, tHaenRati¥R aRb ieHeSPAssdsiR rik 8RS @F‘thé‘%@lypeptides of
mononers, dimers, trimers or - 119 WD 2004/ 065551
TPy duyeotay £ar exagtple e fslipidn(induding exténic, anionic,

' ts, e %PI‘i f. the invention are .at..
[POI ér[%ﬁhcglrarsgfeﬁa g%g{%%%uff?tr%%,r%n’sgtglrrat% af glg{ cmr“?bmatlon of the

tabbva RRY. S stabllizinignigems.enconpassed by the invention may
be hononers or heteroners. As used herein, the ter

. e - . m
homonel® IPnEP epepmpassasdersiizating of the Aplybentides of the present

50 ARG S0, DB i 5.
dnarease tledpdlppeptidéssizst-liferie sdlefios, tb echke toneolfpeptidestinng water

SPRBI Ruberetst b BoRarmBles BSampBilc SEhyiapshic hasier, ctc).
FR$EhdD askiun@sRibNizing MERE RAABIRY & (RIS MHi@dsRthetic (modified

pol ypeptides having identical or different amno aci
sawgdhersynthetic grigive Exémplasyiasdiahpotymers ihdidereatursilytoeurring

RS o R 0P B G AR el abieors. sqfaeis.

lgalacain@iang ghsass infidngagyyROBhEBNth a8 fha@IBIe, @fulinhgevan,
invention is a multimer containin pol ypept i des
REGAITRS. ERTFASEPNART SHAMPPRIOIDEE (PesiiR R desting, the gpglose,
: ) 1 . : .

LB T plen. A iofRtib FRLIGRL el Rl Rudeiy ucose
ipdbygtucosd, polydelitfdse,rmtulanichivinagdasose clepieis @ Bdndroitia, dermatan,

onotriner (e.g., contajning 15 pol ypeptides havin
Ea&ﬁiqné%ﬁm% ﬁ’gg“%F agids %@F%thugmswécha@dovag@amﬁhewwra? n
aeshobb19RR} ' e | e
MDAl RO RO sy ARTORE o RS
following aldoses, ketoses, acids or amines: erythose, threose, ribose, arabinose,

xylose, lyxose, allose, altrose, glucose, dextrose, mannose, gulose, idose, galactose,

talose, erythrulose, ribulose, xylulose, psicose, fructose, sorbose, tagatose, mannitol,
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| east a honotriner, or at |least a honotetraner. As
used herein, the termheteroner refers to a nulti mer

W@mwka63ssng one or nore heterol ogous pol ypept PABES2004/001431

(i.e., polypeptldes of different proteins) in addition

to . .20 the pepti des of the invention. In a
s%%‘equg %C@%éﬁ%ﬁ%ffeh%lwa lt?ﬁené?llo@fw*@yqlﬁwﬁf% ﬁhrrs@nme

EyiRlRS ¢, a he rhﬁx%r

aggltl O%QFHE n‘é&é&ge tg%5 %Sgglglrcgaﬁgfgc nu t| mer Slr%e

t dvgininey bistidioa, glscuabmb aadf glachret eciddglnenric aatd, gh]aatsltormc acid,
het erotr.i mer | east a heterotetraner. Multi

S igoRif e # B Ay e s TRL0 1 GeUR RS SRR Tacirally
hoed Rty de!rl(?/atlve?s 5hér96i‘ &cc@ﬂﬁﬁ Qﬁ eééx@t‘é@l'e PBlyrAEs ﬁﬁllﬁfe' f?)‘i‘ example,

and/or may be indirectly for exanple
I prpmnwcﬁlcﬂs o, pOTMgpaten apd @obfﬂﬁmdeﬂegiwolml poilyregrs.

BT eSS M A

lHyd%ﬁynﬁﬁﬂhﬁ@élIm% B0 pedfyRhethlceBhlBld, fibihyltelRNRE Nald
enbodi nent, heteromultiners of "the invention, such

ﬁethPWeBR@ﬁ?)IFémW@tl.‘é pYrthotieenodyraers frecledequodynhenpiragenesy e
ak?fdﬂ%% ggt)ut ﬁ)%bé(tﬁ? ?E é/grle% ol};epgftl%leg ?su%f\ll gsn tflgrgeﬂxtaian%ﬁe

(pdtjndt]myiemtgglgcml(bmmdﬁg fo e)tdmplaethe el@hmmp@ah&s&emlied@o as
éﬁﬁuence in a fusiaon_  protein of the invention

SR T cgmmstciathhlailseom Biysh, Rasstppany.t é> 120
A0 QRS TSI OBIARL), OB Q0 Al

by coval ént ass
palinplp polypsopytene Eb@OI)nMﬂmmma.nesSlmdh wsofaleramiple, polyvinyl

i at.i I ' id., . .
el B 8D e Bl YRt e ben T ap Ry Ge et yigesncluding
tﬂ}ﬂlﬁn 'pﬁFylsiy%he' ﬁol&fé@u@&g&‘se 'ﬂ@l@nni’té@h di¥carBén ﬁ&?ﬁl@fsnﬁgoﬂlﬁhted

peptlde encoded by at | east one deposSit ed

cqaﬂm)po)l/yrne@ (158 ap.rfex @W@@le,mé/t@tmfhxomhsé@m@cmlmns

R TR PR P R R AR EAT Tt R el MR e

raparatioo of&lerwﬁl@zted ipalylpyptides ©8 tHel iR gEntida IWHIEPEh IRy pblymers as
anot her instance, the coval ent associatjons are the
SHvdFdne Frmpemds fakkbe sadily aprasentise Aamekifetinghe at igryiew of the

?r&s%ﬁ%gélxﬁirél, wlﬁlﬂcclauflga @Jlﬁqgforﬁﬁﬁ&?@v{ﬁlgﬁsﬁhgg%fh u%% 8£ hat

ne or nore am no ac resi dues con
hb‘scavtl:@kigagd mefelpcxl topefingde Ii;SqunNe 5,205290) sheodisqdosmieoiwhich is

g% he i nvent 3) n _one exann coval ent

5 éﬁ”&‘fqu?fgte&l & THETRER elFH’emHQteé‘Pfﬂ%gous sequence
cont aiNBfok&t, thelithainfBn Qﬁ(% a@se@fad&lﬂl%nélrﬁ{@dlhbﬁfbng %Fﬁle
e.g., US Patent Nunber . I'n a specif

@papepedestl éhﬁ:m@lnémvem Sudt acbh@oraiﬁ aodifioatiens arh &nown in the

AP ELP P RETTRAE G  BUEG e Pr Bl Sl Bign. ey in US

zmcanhmb 6028066 Gmﬁ&ammﬁaeebyqﬂ&ab@ﬁtedaﬁ 9 ehtdbtyHiseiff
fusion proteins of the invention are between

het er dilsqolipepbiss e thd iasenivguesicls mrmpenamess pemupinegre(ire.,

td'ﬁ‘fiérs,' ffimers, tetramers and higher multimers). Accordingly, the present invention
relates to monomers and multimers of the polypeptides of the invention, their
preparation, and compositions (preferably, Therapeutics) containing them. In specific

embodiments, the polypeptides of the invention are monomers, dimers, trimers or
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capabl e of form ng covalently associated nultinmers,
such as for exanple, osteoprotegerin (see, e.g.,

woO paoeoesssi onal Publicati on NO WO 98/ 49305, t heCT/US2004/001431

contents of which are herein incorporated by

reteren in.its enti I n anot her. _enbodi nent

S ThSE Aot SRttt itng TRiROR B M mSRngO Gl e

tdlﬁﬁtégbkl@@s@tﬂnﬂ&s|dnfﬁf%a§t tetrE%@Qp! es i ncl ude those

peptide |inkers described in U.S. Pat. No. 5,073,627

( her epYlultioese ﬁlmlatae@dlby theyeetinaay Be bombmers or heteromers. As
|t tlde .of th lnvent

SR bl htoish bGP RERS BT Bler poidbng i prlgpeptides

Cc@mgmnumgab the @aRGRiIcIIBREudNE of SEQND KOY2 oﬁéméﬂ'&i hethe cDNA

nmet hod f or f?reparl ng mul tinmer pol ypeptides of the

i GPREHICAdR af Isosiope gepasited ebngﬁnylpéwgufme@ts véreants, splice

'Z\{%lggt%' :ﬂlrd %/iglz g{c}tegggscgﬁg oﬂﬁmﬁ'ﬁg ljﬁl%s% gglilp%q &4 % @escrlbed
ileadisl ﬂ:’hme IoinppedTs dﬁﬁ&bﬂ&@(ﬂy@tmmﬁ@ﬂenﬁﬁﬁbr different

praonote multinmerjzation of the proteins in which they

eﬂl%m? Beif dequeatts: 2 %Eeﬁtf@reéanm@to% hememer 9f the axentioibis a
| BuIBgMe E@dta@h’@ J %gb@g 1;8%18% gféwﬁ éﬁ'ﬁfggﬁ&h Hh&nc?% 1@Leq’uence In

Sci ence 30 2 ve since
fapathdr $p¢0d“10\mmboehmemf a torhbmereoh thp invesiiosis a IAmnngn ttieaining

ne ers are naturall ccurrin epti des
S Rt P Gt AR arBinS afsciitngs SES I mERE s, the
EATRIL ST BF ihRIMGLA B ih&ﬁ@&m@@(&% Néontthih8BbBp E}S’t‘ides h&%;hg
WO 2004/ 065551 PCT/ US2004/ 0014 produci ng sol ub
ritenticaleoridifferent aming aoid seqenien) ent homotrimen (htgse:ontammg

%%g@r %@fe‘g hao ?a_entaglp and? at Lt%é%%t\o r?g?lﬁ% ﬁ%ﬁfsa%u[egﬁes?bﬂé additional

orate y re erenc

Rithiog nents; @@ﬁdrﬁ(brﬁ&lcamﬂﬁim@%lﬂthedﬁvéﬁtm‘hh@aﬂ 183%€ Bthbflddimer, at
fused to a pol ypeptide sequence that dinerizes or

tl?qsh%F‘PI?@‘%lnilfFi %fo‘?}tl].i‘%qsb%h%ﬂ@te@%ﬁ?%ssed in suitable host
cel |'s,oandq BQI%H? tﬁee%%thkt@ﬂ) lré‘i%*seto Tuh i RY | L& t];llﬂfﬁgocﬂxe or

proteln 'S recovere romthe culture superna
umrn Qemmitbguuq pelypkpiddes (i.¢1, pdigpeptities dfrdiffesehCproteins) in addition to

OFF URBREE ol mgnic Ta i mprirsnt s TebiEKRaL e

aﬂl@aaan 10 1RddiB8ingCa hAQOBUAEEr ARLUEIEHnRY Sinld@RPnal
that preferentially formtri mers. One exanple Is a

leaporlineenss, gisdretatemrie thultiroen dfheyinvontsur is atleasita hetapodimar, at

ri-be e et al. (FEBS Letters
5f%§{ggfero%frﬁ}gr9§%t 1gar’§g :hﬁte{?%%P anezEt ent application Ser.
No. O8fuléfeB2dt the Bivelor MEPHO tHeat Rk dPhydfsphebRNERIrophilic,
Xt her peptides derived fromnaturally occurring

9nigrapd/er C@Vékét 80giaijons and/epplay pe dndirecy élpb?d hg for example,
th;b%ﬁ?é ﬁ)rIB (%/ eq@ﬁlé q§ %Pﬁgmﬁgcﬁrr{epy %{Hlﬁr%grs of the®; 1%9%1{%1(@ such as,

InsS O Fnventron are assocl a

lf(lnteaamplel h@modﬁl&rbelt heestrife gy bfe)fofindd wREd p@?p@ﬁﬂéﬁ@&tﬁe
contained in fusion proteins of the invention

USRI hENEAIELRG R dR e HeT de aaeifereieiodipantahstefoppdiimers of
e BAL suchSS G6} @:Ea’nﬂﬂé heterotrimers or heterotetramers, are formed

when polypeptides of the invention contact antibodies to the polypeptides of the
invention (including antibodies to the heterologous polypeptide sequence in a fusion

protein of the invention) in solution. In other embodiments, multimers of the
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proteins of the invention are associated by
i nteracti ons between heterol ogous pol ypeptide

WG egueesel cont ai ned in Flag(r) fusion protei nsPOf/US1904/001431
i nvention and anti - Flag(r) antlbody 20 The mul timers
? lfélgtﬁrh eo&{fge\é o@%&gg%ﬁ ﬁalﬂ)]t goi%feartlao%gg }dm ﬁ%'r éetween ?he polypeptides
Pt e aivehlas Sdes bémier& @ss!@slaﬁ@ﬁgt Iﬁhﬁﬁﬁ'olvﬁ otne Qr Wdré hifBioSacid

of the invention may be chem caeeé cross-|inked using
| jeaidaes mraé@qgﬂ leéhmympmde sequendee(eig. ,etharerﬂgtehi in the sequence

L%tdlgg]t &ra({OIHP ﬁhﬁ“ ﬁ g\évlr?%l%g%h E% (%1 ﬁeposeteg clone). In

5 | sohgata] 66 chalE@tfzgﬁcﬁﬁIQles Brel dr@ssﬂﬁﬂdlr[geﬁaﬁ)veerﬂ@steme residues
Addi ti onalnu%, mul tiners of the invention may be
gORtPAMEAIN8E RelyPeRts aencrRhwhishiiRferaghia the pattvs (- Agturally

I
oS By TPESeb L R L GPRe bty bR e
pmny@pqanwjﬁa:hdmdaﬂ etrdcombmaaiombdpulation. thdﬂEat1vm,y| sudiBtovalent

(see,. Hg US Pat ent Nunber 5,478, 92 3 which is
M RAIHI é‘barydBY%H’% BnbgT mpEsraspiEn agidirpsidyes cemameéﬂwhe

10 Fh{artérhﬁ)r %L@ﬁtdb ggtg.l gf:e nherubi gg ?ﬂ;télﬁrbf WY inR€ntion.

routln i y the addition of cysteine or
bi ot i nhltcmeteh@mpiet ecv\milfmuassomatxbltssxrerbmemthetIhaeerologous sequence

ol e and t chnl es kno

P 3 A L s e s TN Dol e Pl N, o
of 4191935, Miget R RAMPRE Blel DOBehiSBSCiRidAs ardBetkadnahé
Number - 122 2004/ 065551 PCT/ US2004/ 001431

Sheserglogoss segienck costaneddn An Fp dasiqropratedri obipe deveationqs described
15 tlﬂe éﬁlf I Qﬁétﬁ%ts%é%g?%g%{ab%n%gfla%ht %stsg(flléltn J)n%%%%uﬁ&? mtelﬁls of the
ciamérioni angbdtiveen Rerkaobe vk gelypqnmergequeaca ﬁsmr ﬁﬂ)tﬁe@ plRein that is

cont al ned in the nultinmer of the invention (see,
eca@a le eé PERRH ORI AssoCietes] ovlbimeRhiseeh assiof gxample,

%&y ngeflﬁ{eﬁﬁ%%n l'i’uhhéatﬁm%f WS ¥§/49%065, the contents

nat timers o e 1 nvention may
g@rmlmaln et h@sanm gcggredted by exfgicneeini itsg:ntimtj?m igareshdc eovaodiment,

the art nment, polypeptid s cont.ai ned
20 BraliodhiplyBr s o Mgk ac Qi REh ber e 1R
E}@ﬁﬁﬁléﬂﬁﬂlﬁh&’ tHésE ngtfdé%ﬂt@rs Rie Q- Bel in e 'Fﬁ@'N’cS])b’ 073,627 (hereby
descri bed herein or otherwi se known in the art (see

elngorponagd@mréfﬂrelm@) Nuptois cempm&n@ zfslltllvlh ipolypeBtides oé the

R s e e e T e

h@mﬁblﬁa{tmﬂAttE@nbmg@ntl on are generated by ligating
a pol ynucl eoti de_sequence encodlng a polyp

tide of
t he i Authen Bethed for prenpiag cal GmeeR periidps WE@P invention involves
PSR E0hpaTi R e adivcntibh A4 10a uliR e G isplonging gipoer
poilypeends skeuetcet heumma/appeﬁ ah8 isldueitcatippen dbmeaiis ateepolypeptides
Ftrgétdlggr%[)gegaﬁg;{gg)ggt?gtb& tixg S@)’t\leﬁl%rg%g]z (o amc K| n%d ]jjeucme zippers
Swéké8righnlly MinGRed $n QLRI DN ABHIRY FofRehdY andschulz et al., Science
240:1759, (1988)), and have since been found in a variety of different proteins.

Among the known leucine zippers are naturally occurring peptides and derivatives

thereof that dimerize or trimerize. Examples of leucine zipper domains suitable for
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reference inits entirety). In another enbodi nent,
reconbi nant techni ques described herein or otherw se

whpeweeissl t he art are applied to generate recopdi/ns2uw4/001431

pol ypepti des of the invention which contain a

transnenb e domai n (or hydrophobi¢c or signal 20
pEptiaRy SO@Iﬂﬁe m&*?tgﬁefem%nﬁ bt %E%WBW%E Aercibed in PCT
[Ja%%ﬁ@éfdnt\vb @v1dmhﬁur%5¢ﬁgb@tmt%@}mﬁﬁ&ﬁ%, R8&fnbiRaf fusion

Pat ent Number 5, 478,7925, I's herein
i moipEospadingy polypeptidncithe mviehgorefused &t apolypeptide sequence

difion, the.pol.ynucleotide insert of th ese
o tiobBreschdiBons 1 patkes v prerisdn sEDIERGE Frils apd the
QesiithTRIh8le BIudiRESs ﬁ;sﬁﬂ%r&tl'éﬁ{ﬁ e&doRérel @rofnlf"ﬁfe%ﬁure_ s@Pernatant

Specifically, the artificial pronoter could conprise,
orsing teehmagite Wadyn gosiast , of any conbi nation of

i S- Lng. . | ] h i zed
by 1 1 AR PP HRET GE IFRBROT mif Bl Eng AP ERE,  Emancea

ti6logical ReivitN PrEffes EBRGEpRE AiRdHeS add tholdiidins mdAedshge those
transcription factors are operable in mammuals.

rhatimaierentiplly formyisimess Ong exampless p leycingrripnge de weddfom lung
[1] M M M [1] Y [1] M M M | [1]
S P DRSS R Al 3 PERS AL b

aeov4)atnt 1 10K, papitepplicaion Ses aNa 08/446192D] ledredy' incorporated by

prf)m)t er. -123 WO 5004/ 065551 PCT/ US2004/ 001431 Each

Jrtermise fhsTRAPLdet fabsditinen patprally oserEng RRRI GBIy may be

i r: ¢ . T i g

e B e

uti | i Zesmothaoswantpée pnotgine of theheventiby atecdseatidtad by ofterabigons
resent_inyention.are useful for. chronmosone 5 . .

T ERe LA PONPORHAE sEauSpes FOnined fiyrIRy PRAEHS pf the invention

| dankdihy FREW Sy ipnae SRueRdK Bl $ furthet 88Bodifient RELOREENE

mar ki ng reagents, based on actual sequence data

(rretstntof theghyensiop rsassyciatad by prteraetensbetivesnl hetsiralogeisc h

. ; ) ) . ‘
s T A LN LR
mpg@ dntittodyhr onbsonmes by preparing PCR pruners 10
(preferably 15-25 b fromthe sequences shown jin

p) SEQ.
| D No The mipFimers of the HvgBUoLBAEBE SeNaiRPhYSiEs ApRisa techiiques
aBhSh th .W9&x£ﬁ¢1ﬁgrogyé%gtiaatd@i@@dﬂmrﬂyc%n{anﬁa iR ¥ multimers

predicte exon i1 n m c DNA. These priners are
tdi¢lne msediohonayRER eoriealy argssdinksd msing ¢inkerahblebylby andislinker

Rl e D R PR B s S P
tNenRE@ 479,959 J«hi@h'iéh hé&Eﬁllji%(ﬁfBOﬁf%' yfreReencd ™ ft§ ﬁ&g&g@

Simlarly, somatic hybrids provide a rapid netho

Peilibensply ngultiveers piothy mnsinton ndg deigongrated jusink dgchniques known in
%Hé ATE R B one I)IP Iore Pnrtertrnqgl%c&le U315 R bet%veveeans ie r}]/setgine $Lsidues
located within the sequence of the polypeptides desired to be contained in the
multimer (see, e.g., US Patent Number 5,478,925, which is herein incorporated by
reference in its entirety). Further, polypeptides of the invention may be routinely
modified by the addition of cysteine or biotin to the C terminus or N-terminus of the
polypeptide and techniques known in the art may be applied to generate multimers

containing one or more of these modified polypeptides (see, e.g., US Patent Number
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day using a single thermal cycler. Moreover,
subl ocal i zati on of the polynucl eotides can be

wa@ehiesssel wi t h panel s of specific chronbsone fPEOOE20$£001431

O her gene mapping 20 strategies that can be used

[ in.situ hybridizatipn, prescreening wiith . .

| SRS Wit SeHetsotimp Creigdn i sBdiebo: Agditiggally.
higbtirdiglics 2hb RN it MeGRANSLY BEApplRAK ipOSmidsichs

i bréq;l?.es. Préci s?e c_hr}f)nos%pnal ?g@g?ﬁ#ﬁgﬁefﬁé:%@%the
pslypentiie eempenentsalesiaddsto Heaoatairiedvie the mltingpr of the invention (see,

f i Lt i di t. (FI S ..
J T ST HLIENCET N S
paltiystyic| eoti des as short as 500 or 600 bases; however,

pol ynucl eoti des 2, 000-4,000 bp are preferred. For a
revi ewrbemativedy, madimersud thesiagentinsrmay be gerlerated wumgmgenetic

I L . Basi e ' " Per ganpn .
S RERaRERR Ry Rl R e B ERRNAHER: poRFERRTR Rontainea
Aolmyuitimessaifithiemvestivnee p@dcéddiormbinahtyudiffusida pragekn
a single chr,ng onme or a single site on that
éﬁ?sf&?g%rﬁgyér&ﬂ PRreHR P tRermits knopay iRtheyark{Ree. 8- e US i Ragast
aQsthed: IR I3 GO MBS A B S molal flﬁ)'rre?e‘iien e in its entiret g Ina
pol ynucl eoti des correspond 1?0 the “noncodi ng regi SR
obetifie embbitisndng palisecliebiidas ediling feeghencdisneabethe if@htion are
WO 2004/.065551 PCT/ US2004/ 001431 nore |ikel .
SRGRIIEY HRERE A DGLABCIPaHY BLCp RO} BIeRgidEIfg the
Ghedidn 8 a GéRiRAce dhbding iazlﬁ‘ikblggblg%’e;p‘tigg AR HRATS R o 2 synthetic

mappi ng. Once a pol ynucl eot i een mapped to a
mogsm%; otde eneodimgdhe ranstat¢bproductiod theryadyreatidp osthe rowerse

Rrich B8R o THE cFBloel € AR RERE el FARGRE DR Rl

3eqithosisaTalg., IS Ritb &N @hbe 3, 8359752 tvih@h is Béredh incorporated by
particul ar di sease. Di sease mappi ng data are known in

TRETACE In BEEUHPRY 1n anethensaaodirapi Fgombiianiesiavaugs described
HeEi D EPEhPSTiscefhdthh inGh€ %&Jgﬁ%&fﬁ %’ﬁﬁllg&gtf‘lle'c&ﬁginggt ogypeptides

chronosonna regl on assocl ate sease CO
lod tlonievarftiobOv 150 cquiie attraabmembtana dowaing@n agdroplobihiussignal

once.coi nheritance .is estahllished, differences in the .
B6PUR) e d e g ingoReorag P@gﬁ%@@ﬂﬁl‘e@%ﬂi&%ﬂwqw into
Apbsth@ds&)€.ouned Paekiatu AP U R, HMidhSs %R iR8&tporated by

First, visibl'e structural alterations in the
eplersmos brigsentiselgh as del etions or translocations, are

exam k- onuso reads qr, by PCR 1f .no

ot r ucttAgdfof e PESRITRE SR e et insehif sayid pe
wptativeR $inké®roASeEidial Bechimit pidractersQR8 SaMadiptidR fddfors.
sone or_all affected organi sns, but not in normal

oPgefirdhs the aytficiak mrempfes cowld somprise.ios Alteragtively sensisheof any

i : i f . .
R U ESPPLENS AT 08, 8L Dby o st
ansvaiption Gaonors.refesabl g g ¢ie deting OINS deqaeiics Blements and trans-

acting transcription factors are operable in mammals. Further, the trans-acting

transcription factors of such “artificial” promoters could also be "artificial" or
chimeric in design themselves and could act as activators or repressors to said

“artificial” promoter.
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the nmutation froma polynorphism If a new
pol ynorphismis identified, this polynorphic

w@eingpesssi de can be used for further |inkage aPeil/yS1084/001431

20 Furthernore, increased or decreased expression of
the gene in affected organisnms as conpared to

unaf f eE1BPIhGRORHCides Wentfieddesein cas ppygsed in numerous ways as
DA TRE ShRfipg eisNBURS SRR bd E Rkl rciftr? had BESfEs
rlemmmangiengues, or nutation) can be used as a

di agnastic .or prognostic marker. 25 Thus, the

i nvent %PC&V%EW%@% ek BICHFH gr¥sSHiPR aiRatSR fisbramosome
QHEMtTREAHbRAMRE Sxist®hn BngHiSOhAR to iHdMVi® Hév{;gh%ﬁﬁ)%%b Ahrkers,
the expression [ evel of polynucleotides of the

priresdaY chnveoromermankingekagents; bizod pn fabwinbisetneme aata (repeat

EROERAR £F B velive. SRR 8 G Andra e T aheBRs invention
eapmheSédik a Lie¥Rlosombglgly an i ncrease or decrease in

the gene expression |level conpared to the 30 standard
i s i ndPidefly, vequences cgh bemppped Rychrprasamdsihy préparing PCR primers

' [ of | ynucl.eoti.d present
AR U R R TR eR2 mo ol Bl v ry e
neeksted iusipgonaitdr BAlE1g sé that premerls donol &5an ME2e than one predicted
2004/ 065551 PCT/ US2004/ 001431 of the pol ypeptide of )
tFFEn 4 e Espomif N Jhessrbringas pis\iaen WA GRIrecning of somatic

i : P j i ' [ i cal l e
SPHPE0AG, L AR REARERL Al BrorhbSime ShATLGR nBALE
aosining therloneinrgehe vedrespond iR the BEQ IMMDINQ: & Ivall iywdd yn amplified
ge. e by conparing to the polypeptide | evel or nRNA
|§¢%F fn a second bi ol ogi cal sanple). Preferably, the
5 pol ypeRltigesohfYie hyBfiddHidk 8¥8pid ik thdtofl PER tnapping the
bi ol ogi cal sanple iS nmeasured or estimted and
dehpacksdtides ta partisntia cropwisympen bt drevek chmesfiwbe assigned per

MR N T

leai bagchit el Wtls paey ofGpedIfit BErodRIs6MBIAGthehl. OURF a@icNEapping
| evel s froma popul ation of organisnms not having a
dhaiseigs that gan g piedieclugppinsitp ybiadizaiiqn, pregereenipg sathdabeled

1 j.d vel | own,
B s P 8 by B coheird
cbromaososerspeciBy-cDN Alibgiieal sanpl e" is intended any
bi ol ogj cal sanple obtained froman organism_body .
f1 ui dSTeE8 FUPIPRMA atian o ihe mofmugleoRiassan sls be dchieved
i nvention or NA. “As | sanpl es
1T tackmidpesayses poliydecléatides asashotties 50010 6O beses; however,

-]t t ioti.c fluid, i ne,
SERpb)B3 PORTOS By ek T erciot i et Sec
hiep@d et 816 PiimasRTH8mobdidsda MAkug! of B CTecha}fuad, NPél8mon
gplypeptlde of the present invention, and other tissue

&isp-cuew York (1988).

For chromosome mapping, the polynucleotides can be used individually (to

WG mu_%%tcéﬂceﬁlh Eih?hyﬁ?ﬁiir?gigfg?t:fgg{’)qgia%%if%&moromﬂ 1sgread.

mark a single chromosome or a single site on that chromosome) or in panels (for
marking multiple sites and/or multiple chromosomes). Preferred polynucleotides

correspond to the noncoding regions of the cDNAs because the coding sequences are
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found to express the polypeptide of the present
i nvention. Methods for obtaining tissue biopsies and

whoay/063560 ds from organi sns are well known i n PEEUS2004/001431

Where the 20 biological sanple is to include nRNA a

tiss i opsy is the preferred source. . The t hod(s

P Bitfict) RSPt b o B b5 B dpfenng 1 Bones o G
diy@dganatio dufid HemafdhAmdgpls. i N Whi ch

pol ynucl eoti des and/ or pol ypeptides are attached to a

sol i d QugsFopalynudieaside haxlesep naappedrtt mprecist kbrosagspwet location,

B g 50 P o a9 G35 B Lk

an8h6is kfMblisies EoinhéretnceHétilecd @MNEME$nRal Wdablion and presentation
paol ynucl eotj des of the present invention attached may
g pagiruas disgases DispagromppRing Hata g lgwivie@the a6 Assuming 1

I s ' C [ :
B e S B P ol pe P S0 KBTI RS fgcatized o
potlyomnogniad megiof asseciatelieith the datisertoukisbevddlelof 38,500 @tdntial
exi stence) woul d be beneficial in identifying disease
|GEIV BR8Ny di sorders, including proliferative
di seasggsasf bfif ; ' lgogﬁﬁlr'
in US PatS ent g Qgi,?lggltéi,agé%s g%ﬁ%hgg’@?gﬁg%ﬁﬁ% Iﬂ% Ate #tag fe and :
rthd eoreaspentlisg pers tatwednaaffebiediand onpifecatdeat ghnyisme tar mne@mined.
[ hei.r, entire herein. . -126 WD 2004/ 065551 .

s slp S b ks oo B ian A pas
REhyBEeioet dre efarfined HECHR6BERMe $PR¥RRF 89 PO &Y &ructural
chem cal ly synthesized, or reproduced as peptide

[flfeTaEpRs eidstathe Praga)ce afipoing srsatifing gre ascottdingd. Muthigas observed

' f. .PNAs uld.serve..as the
SRS bEah Medid orelpoisaty RGP PIRY ey AT (R0 e Bue
omitatian Ay caliss vppdisdase. HovgsBE complitPsequdiicibhef el 'p@lgﬁggﬁde
of .the present invention, a peptide nucleic acid (PNA)
jaad fhe GosiesRARANE FaPEdramt sqyRiR! AARIRA QTEAREFRYIS ToAbHEAED distinguish

. . . . : o o
0l AP R A, PSS
@ehymairphic polypepiidet candfe uSbdfor Surtler dink pdeasphysisus,

hos rus oxi des, or, deoxyri bose deriyvatives, e
Poe P R Rl g8 St S Rtrenyor ot B bagein abRSie
Badhialsms &R.cothpatcd (BAREHRRY (PeaBUBHBd o asSEkENEEnZ254,

1497 (1991); and M Egholm "O. Buchardt,
PolyRE¢lsetides of there@ahmaarionSAnylof Hres¢ elteratinpnsAaltdded expression,

Raelos oo Bt prBb ) el T whle Hovgne ] Shriimostc

imaghdr) y to conpl enentary DNA strands and are not
degraded by nucl eases. In fact, PNA binds nore = )
st r ongys: t%e DN M somMAavides & dfagaersis methpdusesulsugpa diagnosis
) Coticr )
R e G
presentfihesntibh én cdBBoabséy fhidtfum an BNAhDBN g ngein g e d
under wi der range of stringency conditions than i
A ERAC S SRS SON k] ik PrsiaBHSTIdF vl 6 Bl mesiFatide expression
Bkl %kfeﬁy%ﬁl\gﬁ%-géesé gg 'cl?cﬂgas@rirt?lﬂeegeng EORESiABVALHPER to the

than w
standard is indicative of a disorder.

By "measuring the expression level of a polynucleotide of the present

invention" is intended qualitatively or quantitatively measuring or estimating the level
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stronger binding characteristics of PNA:DNA hybrids.
In addition, it is nore |likely 20 that single base

work®amesshes can be determ ned with PNA/ DNA PCT/US2004/001431

hybri di zati on because a single msmatch in a PNA/ DNA

DU ) D ek SR SERTe h cEfe

aﬁtﬂﬁfb@ﬁd@fn chiae Eﬁ)loﬁéeﬂ’ dRfple %1tﬁ%1f€@ﬁ {%e.5. h9§ determining or
hybri di zati on can be done at om1|on|c strengths and

rSHmeEng psokitp pwtsindesicl or mROA Ipyel ar telafivelyng. g. ey comparing to

AP Dol oERNNA Tl et S YRR Py, e

tﬂnﬂ;qmgﬁdé rewell & thRNiAXel€lieel faBt K1blogithi SNIE 1s%safed or
RNA. Antisense techniques are discussed, for exa

i StigRiedgnd gompargel de p stendayd posw@p%@gml or mRNA level, e Sandara

E%r}g%@%&ﬁ&&@@de@gl%gﬁ | e ﬁﬁ%e{j:ﬁgﬁé‘ggﬁmw ia BPtnhavmg

fthd: dDSOIdeI' mdtalmgldet&ndn&tblys setagding lelvels fionsh @Bplﬁatluﬁﬁoi&irgamsms
gcl e Research_6: 3073 (1979); Cooney
ot hvins sdig S Pheerracieeg in taﬁ it osse pesiandercapolypeptide

5‘}6‘#& BP ARAPA levlziSQQ(n@v%gl]tl:an Bot &g £sei %ﬁg\cﬂmp f(ﬁd | ng

of the polynucleotide to a conp nen ary
FRomperiese techni ques, preferred - 127 V\D 2004/ 065551

PCT/ 4/0014 1 nucl eqti des . ar.e _usu
oligo LPE: Qlpeigals olngg r@%@@gy RlpgicR SHm d)%tamed from an

CRFAN SR TidsOcdi Fulil@ 'hsid@%uft@&' @Fbtﬁér SoliRe96h contains the
involved in transcription (tripie helix - see Lee et
Aolypepiigq of the prgsenrérvengon QV@R([\EQ_)?@? rnd@g@delylobxglcal sgmples
FAERRS G oqr S Lo R RO gt UG g

G'l(milcm,und sahl@zh.;fo@@iﬂﬁﬁﬁlkS@cﬁﬁ@m{ 1:28d)itial fluid, blood, serum, spinal fluid
%& é%tnuc eoti des as Ant i sense | nhi bitors of
gF aindhe pelpeemsideé thegyesenRavenfion-and qihgglissye sources

T{)ﬂlrﬂf 18 ek&ﬁﬂe‘s%‘ch&&ﬁﬂ?‘:ﬁ@& of e %I@Qxlfrjrt %n&feﬁﬂ&.tl\aﬁp{}%safor obtaining

shut - of f scripti
dissuesuopsécsRNA botly Bloidd ifwan brganisine akeswili anewaid he acf Watere the

.ml ecu i nt o, pol tide. Both chni ques are
AL LR Pl ;2 BWE@SY i G rtsigRe source.
di scl gse (ﬂndﬂl@dcféé)rpréﬁﬂecﬂ@oﬁ@ bqifﬁé 1244 8§ R0

triple helix pol nucleotldeS|n an to treat” or
ﬁf‘éhﬁ&ﬁndmr%ayew IHh@%YI@Q]@ntldqsmném polypeptubﬁpa’sa;t@sh&dte a

PO B0 e U RRL R0 A8 S SRk o RB R o

‘blobjgycabéhlp’h&s d@bngmnuamsphfeﬂt@s&argmss B$£219, and 5,856,174.
triple helix oligonucleotides,

?Pﬁgogﬁgéaogtfleg %ﬁm veith @@ﬁ@&l%lﬂpﬁé%t%e aFFdgwrinvention attached may
Be |u¥é?1q:8 |1(Té?ﬁ1ﬁ?ﬁ§lplrgg>gplﬁ§}?s Q{t@/é&ﬁgx{: pB%%ﬂ%legtEde s%&&énctaso "with

exanpl e

palyﬁ@rﬂeﬁﬁiés ispROAromwhest Bubjscth®hebyowledgosixatiapeil§morphisms
her 1 %/f& refer eglg Pol ynucl eoti des of the present
(i Bt Bl S5, AR g BRI e hspsticiehie dentifying

disease loci for many disorders, including proliferative diseases and conditions. Such

a method is described in US Patents 5,858,659 and 5,856,104. The US Patents

e

referenced supra are hereby incorporated by reference in their entirety herein.
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goal of gene therapy is to insert a normal gene into
an organi sm having a defective 20 gene, in an effort

W@ 200806356t t he genetic defect. The pol ynucl eor¢T®ES2004/001431

di sclosed in the present invention offer a neans of
target.j.,ng such. genetic defects in a_highl ccurate .
manne riﬂheﬁ 8%‘33@?1%8%51“ GGOPBATSHLROLY m%fl‘??é\%e i;é%t © PHapniaYention
Nt ¢ eFpfitaliysyntiRsBes tor §60MRed ab PEStRIRMUBERUIINENA ), or
new trait in the host cell. In one exanple,

psryiding te othed enethndg lispwe dn tfe arth FhpneseNAnwentd ervenaythe

truct . chi i ¢ RNA/ DNA 25 .
SRR, RS GEEE uSEhP s cugpor. o gne
sab@)s: iFot thelpuypaiesoane grdsentlifvhiagien NOSdptide BhdleidiasiMBPSIR ) is a
repai r,_mechani sms in an organi sm upon systemic .
igﬂ%éaélilﬁ%WPe 106 PNk P anq gmeorsmericrnifs foredenrine, suaine,
%%ﬁ%%d %Ztggﬁ%gﬁpefzgffaﬁgﬁg %mﬁl‘@él ?y {P%,rcli%?é\%g %%ols;yset?xw) Certain

i ncor por at eference here
Swoipokiidd BNDNG, isgdrasgiteeplicies paedpharis@xiddesirdeedyisdse
correct genetic defects I1n certain host strains,

HYBHVeP AT AP TRSBRFER RN AR b dioclptdit e islen, b Faholm, R. H.
(1@ and ONBLOGNE! 58BnQY25, §Wg§9f - BR4 ¥ %gpgﬁﬁ‘ 'ﬁ).‘%‘{cﬂg&t,
an ~endogenous Qgene correspon |n8 to a polynucleotide
df.ChhigenppergeiBehirensefit MobrdidraD. Anprivan®. HbBatg SaidKim, B.

A8 aof ey SBRen MRS 00 Sl 3Rbihing Socificaty and

Rchili a2 Q4410043 DR %tfhlﬂ@é et h@%o@&‘éﬁt‘fd&ﬁ%yﬁfuc}eﬁ?es. In fact,

present i nventi on ma e used tQ construct upl ex
1N Ay bings e peensly tr PRLpbad DINA itsclfdoad. Flig isprobably because

tfdC igned tp correct netic fects in .
BT S Bl EP R Tod R B i Bt e ol amice
(baektohy prsoterlaxiblbBecastof ({8is PN AN AQRBLEKEOBinG funder a wider
g%(rem fic. polynorphismw thin an endogenous gene 5

e SEHEPHY 10891i08d fan AN AGIN Aclupiexen enakiressis gesier to perform
: PONGHTIY 1 o
JRAERL LALLM 068, UL PRI o

npt om an uch net
sebmger dunlirexchaciciagsticrod AN A dBS Adiybrilis) daddition, ieisandre likely

nd are .enconpassed by the present invention (see.

ET 55 RERCIRS chbpe ASre gy pondNATTINA Pubtiicaian becase
A& mistndtdSinQMEN A AN 151R6r BYeYIWE hfé@cﬁﬂgg}tﬁﬁn T&uB/rDby 8°-
useful for identifying organisnms frommnute 10

BOOCoys- d&i168 &ifpt Be DNANAI tenestunles Alsd,ithaabsendearf charge

B RPN PG RR T R Bl aelope RERM il Ripaty prroduce

pbssilils imeafaenvedly. saltldarihpitfe n@BRARI que, an individual's
genomi c DNA is di g(gsted W th one or nore restriction
enzy ik additien tortBe Edegning aqwlyvstestige ean heguspd & eonil geres

: ' IR AR . ; i t dpes_ not
A G T
vichaiqueseare dischwsd, forssmaiie dn Oltn® TONEmrochBRk i 369 560 (1991);
p@fit'veid ntification difficult. The )

D 1%/?4?87(@810 eqidesys AnisepredaBRtorsAf Gnp S PreationeC RS diess,
8ocARgh! PNl 38@5%1“ iﬂl‘%ﬁé‘lﬁ&r Rorth o35 dscnssB& in, for instance, Lee et al.,
pol ynucl eot i des” of “the present 1 nvention can al 80 bé
DiweldicoAcidnRedepmhra 3DV (1979); Cooney et al., Science 241: 456 (1988); and

Dervan et al., Science 251: 1360 (1991). Both methods rely on binding of the

polynucleotide to a complementary DNA or RNA. For these techniques, preferred
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to RFLP, by determ ning the actual base-by-base DNA
sequence of selected portions 20 of an organi sns

w@erenesssiThese sequences can be used to preparBCPOR004/001431

primers for anplifying and isolating such sel ected

DNA ich can then be sequence ' this
e SRR R o RIS o 1 P At b and

OF RN blth et | ~ ; (tri ix -
B b O w10 Bone, 1l PR AR (riple helix

oreg &P shal., Nisk iAdideR ¢sd 613073 (L89);dPoanby ehalt, Soiegem?4ingt56 (1988);

i wi or dead,. ca rom extrenely .25 .smal |
P3G oSBT (o S LSRN PR
POREBNI. Néi6dheir0 56580 ém@m&_sﬂgod@éx,aﬁwémfd@b h€ ARBEIARE Fhibitors
in addition to, the identification of transforned or

rfrfiene Bxpsgssione @R Ediress, Boed Raton, s (1988).rheple hiekix forswmitin

r C of identifyin e urce of
i Oine RGP N CAPRRR AT S IR A e VA
vitybnidpagsie bloekk tnardshutibh ©8 b ntN 3 @ndlBdin® o p@l&?épﬂide. Both
A?%g(ﬁ{i ate reagents can conprise, for exanple, DNA
d e Are effecHis  mpdel systems.ging she infosmation disglgsed herein can

. . . Coa .

i L R
amelent disgaser gan type. -129 WD 2004/ 065551
PCT/ 004/001431 .In a simlar fashion, these L
r eaggﬁﬁ}f RIGSPIH VRN GRGOTpRssEhihe iaﬁilaen ohp puslear lpeplization

GOdHaB [HpBAblyOihkeVds 82\52knd 28 1B AYFctaAbRURreis USAny of the
reagents can be used to screen and/or identify

tligABRAeqtises. antisanen oliganusleotidesdtripdd hdixaolgooncledtgteaashozymes,

I .2as t he ;pol ynucl eot.i,des of the present
TN A e Roleoh 8RS b bl S0 BRI S e e e SES e
SauinpR; G. Ghtidna, 26al] N BiStdch., pBQb@SOB,OﬁQOO(bl)?“M&ﬁQ R&Rby
of a specific MRNA in a particular cell type, as a

pRYBROTRSIIetaR PrEdferslee: known sequences in the

proce Ve, r

Del oot ug ek g BE ek bt B SRR e lnegapy. One
‘egene gene terapry iotdimsers & ppondl gehOint@as erganisin-HaMAg a defective
ant i bodi es. usi ng DNA i mmuni zati on techni ques, and as .
it AR EFfot &0 Brtrect theginaie fatminbhg e pRiebe ldes@rclgred in the
@ eRAhVERRNI RS a ntaRS b tafl RS S&IH benalk: @@eé{ﬁﬁg gi%gl accurate
numerous ways. The follow ng description s ou?

desnord dynothes gedps tripseahalnew igknezthst Waonet prescitrin qrelost génome,

I ti,de of th resent in tion can.be used to
DR R0 0k nbt Gl Blost SR H b o Glr Doliiffghlae
3equchestyothas gdsdne ahBhEbtESay bO is&X8 EBhrucPéRhRHB RNA/DNA
expression 15 in tjssues can be studied with

oligewicleatidpneairrsponsiing Ognidesequenchs gpecificpdlyidapigned ot induce host

g om0 8 L0550 0N RN cxampe
@B helett AR, boy NoaBidteokt 180615-62962000) @hidiat Befebythcorporated
otein g . .expression_include immunoassays, such as

PHECIETEAGRECTF 1R 48 SHHRROSRN A R cgizonucicotides could be

designed to correct genetic defects in certain host strains, and/or to introduce desired
phenotypes in the host (e.g., introduction of a specific polymorphism within an
endogenous gene corresponding to a polynucleotide of the present invention that may

ameliorate and/or prevent a disease symptom and/or disorder, etc.). Alternatively, the
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(ELI SA) and the radi oi munoassay (RIA). Suitable
anti body assay | abels are known 20 in the art and

wo pessenzyne | abel s, such as, gl ucose oxi daR@l/Us2v04/001431

radioisotopes such as iodine (1251, 1211), carbon

140) [ f 35S (1121 d
(YiEloPle s O repant G iy 6 GFed o QeR s duplex
fdlig@ﬁ@é&ﬁ:idés éaﬁeépbﬁﬁﬁg‘t@?a’ld qencb;' kel caﬂ{f‘ d@ﬁqgﬂetd' t8RolrEct

assaying protein levels in a biolo ical sa
pﬁeﬁﬁ@ defegain edrgn h@bsthmnglendot @dntmduue\domtﬁﬂ pheagﬂypgs into the

d f
At o O a B0t S Bty WL G By e
Worle§IRnd R to %-poREueRbARNYE the §i=é's&1ﬁ*2h€en|t1@f¥ elat IﬂaS}%iéﬁ%rate and/or

radi oi sot opes such as bariumor cesium which emt
dweeat adiseasersypipsa end/pudiserder, aisd. Soebmdtodsaf péing duplex

t ers_far

OB s S L ARE P Bl ot ol A B iiad Shon
dedet ER 100TY 1 0idéh iRBitreB§ iRrpdreed Be rr@fe%iicé Héx@mtlh 8ts entirety).
antibody by |abeling of nutrients for the relevant

hybr i ddifeo chkﬁoati%ﬁg%e se epqiplioifenibine ensaripmp Bipgyminute
ftﬁag%i%ﬁbsawé%hTH@f’Inﬁgt?gta{e@% \%1t &anﬁ% %@@Jn?ﬁfehﬁ% Fhe use of

det et abl e “i magi ng noi et such’’as a radi’oi SO
essnpian, frdBidnt len—gﬂﬂ_ﬁﬂymd@hﬁﬁﬂ&ﬂ&@%mdenuﬁcatwn of its personnel.

JR0T BR BBt e e D Abis g e o more

rf@ﬁﬁ&ld1ﬁerfz?ﬁ1@§‘ a8 Probed oh AIREHELL 10k fPYiei@MleSands for
par ent er al subcut aneousl y, or I ntTaper! oneal ?

iidgndifying pmmml This mgitiod does wotdefist Tow thecurhemt anntatmm of

P 98T oPhich 2% nEYh kb B of TPintPa aPuy SehaBe

tdoffjere diteep oIy A @RSt ELof tH@ﬁl%§ent lidvehti6n a5 @Ed as add1t10na1 DNA
radj oi sot ope noiety, for human subj ect, the

@ﬁﬁﬁ??ﬁvf Eadloact|V|ty injected will nornally range

from ggl ﬁmcfegbgeg d'f}tﬂé rgéé% ﬁﬁ/eﬁt{;o X Gf\So beGed 208! Stbrmative

ant i body “or ant
o BFEPchy detbirmnmga‘hﬂnkttaﬂ&)a&t by-besel ]DNAt Seqmermé oﬁ %lécsed portions
ich contain the ecific protejn. Vi Vo tuno
PHGISESEEERP: i5EHESF Feasces s b P@d tg pregpte, PCK primers for
af}dgﬁ%ﬂﬁ Phad FBRAKE SR s%f%cféﬁ ﬂi@AF@ﬂicﬂlcaﬁ%eﬁ%e%@n%ﬁeaegd &Ring this

heir Fragnents.” (Chapter 13 I n Tunor gi ng
mnlqmrg@thm cal beDdewiftaddecafse CaclcaganiSnWillBave hiuslque set

Publ i shi | nc. .
BB et Oie A T TR T ooy iDL A esegism.
pesihodidehtiBc Mo Of el orgbhisa) 11vinrg\6i’ lq¥gs chtbe ARIAYORTeAREely
expressi on of a pol ypeptide of present invention

spald Epsus samplesy Sipukyly pcdmlcéﬁoudns @ﬁihf: preaemlmve@bpn can be used

SERRTLO AL By B ot T u R AL P e

nnnﬂh@mﬁ&&ﬂyadmbpﬁkmaept|de gene expression |evel
conparsd t.o the standard expression level is
i ndi cAPEeds a0 3 nged fr aragentycaprbleefidentifying thimsauice afife

PAERRIAF AsAb. SuchGledd hYRL YioPb#hple, when presented with tissue of

unknown origin. Appropriate reagents can comprise, for example, DNA probes or
primers specific to particular tissue prepared from the sequences of the present

invention. Panels of such reagents can identify tissue by species and/or by organ type.
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amount of transcript in biopsied tissue from an
i ndi vidual may indicate a 20 predisposition for the

waleaweheysnent of the di sease, or may provi de a PEROS2000001431
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detecting t he disease prior to the appear ance of
t ual definitive agnosi s
R Y R A i CEN S
pécﬁftfa%ﬁlhéﬁdﬂ/ RSB RSn&tioBSULIRNS] dRh éehRAh bE a6ddi t8fscreen
t her eby preventlng t he developnent or further

P agention trensferecdoamdaen:transfogned Fellsiapd/oatissusedi es
o rect gyt g 8 BRLXRERLL AR08 LS RESSSI, L AVERL LA £ o
dinsRasier wEight £XAFR ¢h S@ﬂﬁﬂtﬂ fgéltsf tdigosfic p@beafi itkOst¥sence of a

directed to a polypeptide of the present invention can
biPseitis AN Adn @eparipdarseB dunet fonPIePe th supBagiswibt kngavn sequences

ﬁﬁfﬁlé %%Sé St ?ﬁg‘c&&fnf fHo'vQﬂB ?/}tlrgl?%gaaés %Xm&%a&ﬁ@b%ﬁg €
bcdtgmmemfoa atreciintean & 30zehe ehipPpboother sppbhigtoveisy ahidBNA

t he, of the present invention can be used
Aot B PN g A RS OSSO PG HOEE Bl 0
skeve gel filtration -131 WO 2004/ 065551

MRl
PCT/USZO&’/001431 col ums using nmet hods well known to
t hose Iefchgifithd pctlmpetdtﬁdeaidtntifmll hepap canlbs ussdrin abgeroupavays. The

(gjﬁ%n% 2 S @Eﬁg)g Bﬂ%ﬁ@%@'lﬂd}l&@&lﬁ@#ﬁgﬁ%&q techniques.

aS a WaYoBh h& Prebéit ASfeafi HBE A0t @Ed&d‘@ssﬂ?ﬁfot&ﬁ'lévels ina
Mor eover, t e pol ypepti des of the present invention

chiplopisal spaple ESltl& g@uhqqlér tragstd todlinagpen IBrrsghmple, protein expression
ai(ﬁttfsyde's ?xﬁbe éﬂﬁfcﬁ 1%@%9&? ?{mﬁdﬁ%ﬁ&gg%&t métﬂX&é“ t(j aﬂ&ner? M., et
ods tor treating |

gene erap preventing

da.lsdir(da&r 33101dﬂGBa’$@-98aUI!986pﬂdlikhﬂ1@nM dil, g(ﬂ&l iBier. apy 3087-
ods relate to the introduction. of nucl eic acid

(L) Sitherantibedybesehigtiyds ragil 108 delsridrgprofe gengn
aé)%)%gloh ShAGdY 1ﬁ¥ﬁurﬁ?ﬁﬁ§; §§ %h&ﬂasocﬁ gnz:’)ﬁjtey]ﬂﬁ&ti'tgﬁnﬁ’ifosdtﬁ&t assay

pr sent invention equires a
p(@twmbareuhe datioiniminastgRIA) Satt:phid: yntéptdydesayflatidheare known

;ﬁ?eg%r gx?d ]télgﬁlgf) en yg{teg %:/gg,ss)(\ﬁllél nk ro§,e ?yspgs:eggnodt radlotsogopes such
%Hé&ﬁé‘ (1@31,0f2 10N 8arBeh YRED! dulier B35SH NEitibar @8, hiReHE121n), and

Such gene therapy and dellvery t echni ques are known

i tachogBum(P9md ek and Hrorsepnplabels\ oD A flogRscejhinshrhpdamine, and
qﬁgﬁﬁn i ncorporated by reference. 15 Thus, for

exanple, cells froma patient may be engi neered wth a

pol ynualagéitiodeo aSMhing rpr(Rbiﬁ)le\i‘e(m’ﬁmraj siblagical PGB pesteins can also
0 erably linked to a gnucleotlde of the inventiagn

ets@ defegtsd igivine Bsh@agng: A@e oty labgls or mprkersfer iiyvipe Boagegiof
T,Fg t% rgls gL, 80 thots? F%Cﬂﬁﬁl@ %ﬁr%g—tr%&édé?aﬁ}@? NAPR WP BRR! #6r X%&tlagraphy,

are we nown
suitable labels include radioisotopes such as barium or cesium, which emit detectable

radiation but are not overtly harmful to the subject. Suitable markers for NMR and

ESR include those with a detectable characteristic spin, such as deuterium, which may

be incorporated into the antibody by labeling of nutrients for the relevant hybridoma.
A protein-specific antibody or antibody fragment which has been labeled with

an appropriate detectable imaging moiety, such as a radioisotope (for example, 1311,
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art. For exanple, see Belldegrun et al., J. Natl.
Cancer Inst., 85:207-216 (1993); 20 Ferrantini et al.,

W@mc/ecssResear ch, 53:107-1112 (1993); FerrantiPCT/882004/001431

al ., J. Innunology 153: 4604-4615 (1994); Kaido, T.,

#12%1 SRS HRTIOSTRH S5 M6 06 £ G IS o table By ticfear

RirRAe RabAance! is RhtroduckiFB f &bcll@an 1
% Sant odonat o, et g@ ag%%ﬁe¥%ﬁérapf74 1246- 1255

(mg@mrrtormaﬂy)znm@e nesmzel, It@H berunGemeod ke thepyt at 13& sas of the

R T e —

&i&détﬁt@&ﬁdd@é @iagAbitRy inRiges: @h tie-cadd\6r AfaliRidoddpeGBbiesy, 8
be reintroduced into the patient through di rect

i s subiect ey %J@n%\iyt%friydloalqﬁ@ﬂv injecied wallineraualldiragge fiem about 5

r i Scus i n
B QLo TGS LRS! oSSy ARHR b
t;&efetéejhal\ba neuniyata amhermdaﬁdn bhedlls Gelichveinsaih Mheepleaibic@rotein. In
materials tq the cells of an ani nal 30 such as,

| 'Ry HRgRS 1% dracibaddp St Ve Barchig) gt pImmpgephasmacokinetics of
(m&bewﬁlﬁﬁﬁ@odl&k&nﬁ Tﬂeﬂffq%%rh&ﬁ@ (R rtl'i%g :Ilrlll%g}r TmiBe: The

pol ynucl eot i de constructs ere
phegiiorhemintal Bateb’glon aCCaptald. W Biucphiiel aod Badwu &bodes, eds., Masson

g@ |er 2004/ 065551 PCT/ US2004/ 001431 In
Plighing i he pol ynucl eotide of the invention is
del i verird, @s 1@eﬁﬁ&€§roﬂiﬂe¥ ﬁ%ﬂ?ig%@hiccﬁetha—@ 8f 4 BlsBrdeRakiREL
polynucleotlde refers to sequences that

dreolyesde) #&S@ﬁﬁn&ﬁgﬁb Ederqwen yf vehhyetmldei@éthmtE@m mventlon in cells

b8 r t litate entr
ATk fafY R Dyt E ooty Mt ol Kpreiiomipen o
fs@mﬁhlﬂd%ene BSpressidn RodIe@hédbPhn HeBkPb @icidae AOBBLSsaga
i ke. However, the pol ynucl eotides of the
Hﬁ’@@ﬁ??‘il%eélﬁ RRBRIesBOb e veledauiparasoitie stanslgsdepepression level is

ABUEY1 R I AR, WiBGEARLL B M hE AR RAde lifery i
iamauneofarinscrudh biopsict didsiedren de sokivibed, mafyamg&xarml e,
an

in .S . Paten } 593,972, 5,589, 466
' %%J%’f’é%@n f%f?l‘a ﬁb ‘Zﬁl%mﬂ@}t@? fg}* ¢ 41%235% OF DR ATHYIG & merRhios.
l@teﬂh@g felddeas Bt ﬁleva%ﬁéﬁﬁn&%%Eﬁlﬁlc&ﬁu&ﬁ s§ gtoms A more

i nvention used in the gene therapy nethod
ﬁk@nﬁwaﬁﬁyn@%ﬁgﬁﬁu&mBenhanﬂwwmbdﬂomnﬁmMQQMahemnpkw t he

[ t.h t t
IR IR Al Hassres g o R St S ENC SR et Tgre
M&lﬁ&wtﬂ&/ﬁ%& géediondoXTide @!ﬁderpSG avail able from
Stratagene pSVK ékﬁ\/ pM5G and pSVL avail abl e from

Phar nedpd ,@gu ctad dDRARLYPeptigroThe pregrtizntion can
ABip gécfto ML %‘1{ Iy ?%FH %{L@ dlls%gé ? &a}/n%(fé %dﬁur\l/}ﬁstlralltlon of

be rea apgar en i san.

8h amﬂn@dyrcbmﬁeé Ito & polypeptitet dfakepisidnt irddntich &d”menlﬁtﬂ ndduce
be used f or €r|V|n t he ex%we33|on of pol ynucl eot.i de

QREREEtiR © tH%PP]ﬁ(P%Eﬂqeoﬁmﬂ Iys adnwiskiagpp pearsantibody can

activate the polypeptide, such as by binding to a polypeptide bound to a membrane
(receptor).
At the very least, the polypeptides of the present invention can be used as

molecular weight markers on SDS-PAGE gels or on molecular sieve gel filtration

- 131 -



10

15

20

25

30

i ncl ude adenoviral pronoters, such as the adenoviral
maj or |ate pronoter; or 20 heterol ogous pronoters,

W@ awh/0655t he cyt omegal ovi rus (CW) pronoter; tPET/US2004/001431

respi ratory syncytial virus (RSV) pronoter; inducible

not ers as e MVII ro , the .
Rh St Ras Reas FeliRarD o uReS CHh in, g 46 Belgpentides can also
aheDkiEH o R QIIREBSdies, WHEcH RN LE AR e aBHEPRtEINR b ssion from
pronoters; viral thym dine kinase pronoters, such as
tm@cp@bp@gt cgllnm aeyay h§/ asselismg tkamﬁgmap@mqﬁﬂle |host cell Moreover,

th t 25
6 ol bR A e PSSl 58 PRSI st e WUOVER Yinlosical
n@iﬂvi@spr onoter for the polynucl eotides of the
i nvention. Unlike other gene therapy techni ques, one
maj or ABetheraspect of thermressatiovenionria kegensikerapmgthiods for treating
2@‘%’3%83?13%% Pﬂh{lﬁgf aﬁg@%eg Schi ?chné%;llogllg |e1|:1ﬁet @egé 'tﬁﬁ?%}iy ﬁ%{h%és relate to

hiaw ﬁltﬁiﬁiﬂvﬁbrt dfatucleinadi@ QDNAQRN)Q N t3On AN AT RN Aﬁibquences
be introduced jnto cells to provide production of the

d883 FRmBlP\RskisYS ee)r?%%onmf@ nodgreptidepf the PegsentipyRngign. This
glg‘@tlh\glg %éﬁgﬂ?%) £ ?ﬁlgg&fl%%gﬁ \Xgﬁglﬁ)i;)&:’e(%gg%sﬁlﬁmiﬁﬁg Bf R8N Rtion that

R@Et&t@@l}ﬂltﬂ@@ 113 promatemearsitany iother gpagie eddmdntssasessary for the

\é\ﬁerxtg?%&og P)‘ﬁ ng ¢ @I{)&gé%%le Ihser r“#t;lmﬁ g%?e tp%{('sllﬂﬁ gnd delivery

heairiques )if&lﬁ)ovsm iAQ8b arfpQBE afOPé{aEﬂﬂI@gﬁO9OHQU% Qfhich is herein
k|dney gal I bl adder, 'stomach, intestine, testis,

dvmlyoratqdéwugferfrre@tum nervous system eye gl and

and c Intersti of .th

1 oo lE s Kbl E 44ty ot F plcat il 13 Ry Wit o

npitpielestas AhsAl dieRNm; EonpidiBN g pdigotédpetdbl plinkdd tbar s

of _organ tissues, elastic fibers in the walls of

M&I&C&eoaﬂe ehibaivestion eF yiageith fiesagiseeied peliy e being provided
t C t

b Sieay % LA RARRLIBLSRONL! 0 FERBRCHL YEILRSHEn e

| art. iFer &Lanmplarshtbe]htkgsmeted.oﬁd‘ﬁml €thnbyr Thde 81203124 6G1993);

t eC|rcuI tion dth ui f _the | hatlc
drsrntne! b itelBeseanthns I8 A SoR) rhmeurl b0

e h e
Doy i o o 15 T a9

i (hPLot O@nralemtab, MM 560P12- @1069{@9@8&%@@@10 et al.,

ﬁ%ﬁ%ﬁg@ '1\,]]02(1‘? aseg?[ggawf tﬁxgéu@mztlz%-uss

Qi 99 B! it Ziaingdet 28| ChRed h}eﬁ@ Thv@py 3281038 X9 wBIEhRY herein
be achieved in non- differentiated or |ess conpletely

dheqrpprated bytreigrense. 15 ong Q@woé@enr,dhe estliphieh areteemné@ued gre
]a§teﬂ£1 ctéillg e riieﬁgf &llfs n?a{é/qg r"élﬁliﬁ% uAela 1nt\6|tﬂ$ Pz{ﬁé%f h?(t)lgﬁ(%l clﬁsect

are ICU ar |nt

upjeamh oxhe a$ay,pthb yisnmeh swtduhding tE@ artéﬂyﬁon’takﬁ@h abibk®Rl thjection.
aci d sequence j.njection, an effectlve dosage anount of
DNA or& %ﬁﬁewqdi inpore fetefl delogn dhe RAlyRUCPLide éenstr@cwan be

i B89 ¥ny Rlotdd tht RROUE imtable materials to the cells of an animal,

such as, injection into the interstitial space of tissues (heart, muscle, skin, lung, liver,

and the like). The polynucleotide constructs may be delivered in a pharmaceutically

acceptable liquid or aquéous carrier.
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ng/ kg body weight. Preferably the dosage will be from
about 0.005 ng/ kg to about 20 20 ng/ kg and nore

w@e@hessabl y from about 0.05 ng/ kg to about 5 neCRUS200%/001431

course, as the artisan of ordinary skill wll
apprecj ate, this dosage wll vary according.tq the
tissu sqnﬁgr%lpdwﬁnéé??g B?%.anﬂ%%o@ﬁaf %%@r&wﬂﬁag@hvmd as a naked

gﬁd‘lﬁﬁ{ci%ﬁd& O3RAE P naRbP! @mﬁéoﬁdé,qgggﬁfrmg@@fefs%g'b@emes

e determ ned by those of ordinary in the ar

ahat arefreel épenahyaielivény vebiohdihtt asts toessist, progwted fanditathentry

rooute of adm nistration. 25 Th referred route of.

115 e o1t deTuding wirdeftyinetd v reticies Yot foripBiiopon

i Pediineor ipiicgiifting b¥dntSRRACEe Gke [HEBHRS, thEBURN I cotRIh 8T the

parenteral routes nmay al so be used, such as, ‘

|inventignicen als ba delaeressial lifospme fennivdatiops rnd Bpoigetiny formplations
L, ver. | ungs o br onghi al, ,ti ssue t hr. . O

A HE TN o o5 by RBEE W KRR gt fRL i g suen

aaaBbdsiat Seaibed) Gotk@lamped, 86l LS FRikdneNoeSs, 598,971 5,589,466, and

angi opl asty by the catheter used in the 30 procedure.

Th Qagié)edvhgﬁh e herewonreiparaiaddydefarenseed by any met hod

Known e . L ‘

i oot T suRicbride LMo bl P Blveblih b&H h e gone therapy

iméthe erequsferablyBebn¥ih @O Mt Gdbhoilinfegiatd INADME hoftibddme nor will

i H ectian, togl cae]?éaagm QJ st rﬁt i on, catheter inf u,silo :
A SOLUBPPRRo ARl RO TPHERON- HBPIOPERY VREPHOASIUAY e
KIPIREC pkRecT, r[])loglﬁgfs FR1S hH g;%@_ @ atb %rrpﬁrgﬁéén\éﬁ?%?KB,

With delivery ve such as viral sequences, Vv
BRY.IMSG and pS¥brayaflaerfioat Plmmsacihj puoif @dtli/ iy, pcDNA3.1, and

RN N TN S -

e liyedkelepdriiéig. constructs of the invention are
conpl exed in a |iposone preparation. Liposonal o
pr eparay $rgmsempisekava fethpspstkalind injths/ahedandhe ysed fergliving
LOnLG: (pasi tively.ehar e@dI-0ni G (N Y
e bR RA Yoot el 30AG of B VAR ch SRR o bioters
lihglodoanoeirs ppandtesuthlag tiy fcaovied ngadaieremdr; or
tight charge conpl ex can be forned between the
SrRIABRUS HRRStHe SUAST AR CY pBRSHAYSH (C MY L Promotere fhy.
R0 sy RA E‘E%E?W gggﬁlgé m %Pf(“é*e!’fﬁgn’i? cfyas the MMT
RroooteNab¢ mepatlathior8oi prou®igr; h@d siatkprdmo®rsf 1@8ihymin promoter;

(BT ettt bl RSP inojebs TS i Gy lhase bromoters,
&6c10 8/ the $RBJes (SLABRX thywhidede KiSash §h&thket; REASRRAI RITRY; the b-actin

by reference); and rguri fied transcription factors

(Poetpstegtang humay graytglhorighespromopss: The raomew: aiso plyde)the
I ' erelp _ingor at ed rfeference), in

}Méhg{]wlc())?%% I?%@‘renpoégl? ?lgétll‘%esﬂf%%eslgﬁ%ngl °Br e readil y

avai | aipligke dtigsr geeattipta@y tddhhiglesone major advantage of introducing

naked nucleic acid sequences into target cells is the transitory nature of the

polynucleotide synthesis in the cells. Studies have shown that non-replicating DNA
sequences can be introduced into cells to provide production of the desired
polypeptide for periods of up to six months.

The polynucleotide construct of the invention can be delivered to the
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di ol eyl oxy) propyl ]-N, N, N-tri et hyl ammoni um ( DOTMA)
i posones are particularly 20 useful and are

w@r@ithedsse under the trademark Lipofectin, froreTAB00/001431
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BRL, G and IsI and, N Y. (See, also, Feigner et al.
Proc. Natl. Acad. Sci.. USA, 84:7413-7416 (1987),
whfeEHitiad sprse of Hesupe vithiarthe ayamipal.drepding € musslpeskin, brain,

L

cmnnmas dqdinqgvogaihﬂﬂddmmtdnaaqdr apestiad, téxta;mw&y,dltéms rectum
avai l able materials 25 u3|n% techni gues . wel | kngwn

t RV S SYS @B €Y% Sipnd pnf 9enpriys tisgls- Mesrsiiy! SHCE D 3 tissues
(W¥hyiles ﬁlehﬁtre?deﬂulaf‘ FRAP %@ogglg?é’ccﬁﬁcfer B anide (Re reticular

description of the synthesi
(flbezs bf eigeh tespen eldstia flbens |1m§16h7ydlhmfwn$sebsmr @banbe)rs collagen

t
SIBPEPRERopR LEREL B B sy weuiehigRGRSeERde e ppheathing
ahuscl&EAB.-or ilNBellacuNe@ 8 bopel It id53Milaf tieAshace %lemWyecﬂe plasma

is herein incorporated by reference. 30 Sim

meftthe gisculatipnandibetymph fhrid phthe 1ympbz§mﬁ@nmqls; rBeérchréfrto the
1?1 ter {aﬁaf F;lacg oflm[a?élg [igs%le%s' Ferregvgr hgg?aéon us%e dt}e oW, They

osomes are readi

Ama;mbe ccﬁﬁieﬁfenﬂy delikrerd By ii!i!]erd:ﬂbﬂ fto :ﬁie&;s)sues(lfonqai@nigﬁhese cells.
easi ly prepared usi gqg/ readily - 135 WD 2004/ 065551

P35 predgrably Aighvered &y 4né1tﬂxar%ﬁdelrl iPgFsistent pom-diidéng qells which
I I
'pa{r%g ldffﬁez%rlﬁgxw Qﬁ‘tﬁ]du%o Idglrln{;ér% ah('i] gx rg%% elﬁxgg B«% lichlevefi in non-
g_hfi}eneneflt(aﬂ)?;’lé)si gord]})leﬂe?ﬁjgﬁfgfegsmbételw lsucgi ascfor ekarﬁﬁl@%ﬁbm cells
eo
SRS LS BPepbe B0 TRt Sl mibaly prifpsignt in theis

Mﬁté"ibﬁke eﬁp&@@ﬁ&l&ﬂiﬁlé&ﬁﬁ%' als in appropriate
rati os. s for making |iposones using these

mat er i @réh@n@mmblemmﬂsqqnencnenjamon P effectiipslosgge amount of

mgy. ﬁ %ﬁyraggeg(i at | EW ﬂ(& b%%&ght to about 50

dhgﬁkg@kbﬂpmsgliﬁalhéﬂ%{bl}eihﬁalﬂgig,@mnﬂ%e fdRBIut ©0D5hB/MUS @slabout

in vari ous conbi nati ons to nake conventi onal

19Qrasdsgead mgre Rreferably fygre Aot Ordvemediaite Pt §rme/kg. Of course, as

PR gl 0 AR P TG S e e
Uisder sm ofhnjeamm Thaappropeate gad effediive dasmenif aatle@racid sequence
vi al

[ aced upder vacuum
&?BF?H“&P& e EPrﬁngledﬁwdia%@ ofdiary s ilkhithiyaa &3 Wiy flepend on the

4080 Beindatdled ahB SRR & ddmitiBgRiconi cated for 2
hours in a capped vial, using a Heat Systens nodel 351

soni cakherprefguep pade of admiaistraGon mkefrthe palcnrtpra(l batth of ippefion

RhiRafr ety P BeTsaet arft it ber rhEatiear Es man plsade

\R6d, GLEs as; athalftioR o€ BRR&sIMEb AN AL OPHr§@flr®Pfor Welivery to lungs or
pr oduce nmultilanel I ar vesicles orqu%/ ext rusi on through
4

mﬁ@m@%@ﬁ@eﬁéhmahmm@s ) agsel ]inaqddxt@g; ndked DNA
av a l‘lfcgs'r ceah%esdeﬁsere&ohgrgerﬁg tdlrfr%jg ar?grfpliésq}g \ﬁm the cathetel used in the

procedure.

The naked polynucleotides are delivered by any method known in the art,

including, but not limited to, direct needle injection at the delivery site, intravenous
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to those of skill in the art. 20 The |iposonmes can
conprise nmultilanellar vesicles (M.Vs), small

wapiokaesssl ar  vesicles (SUVs), or |arge unil ankCT/E82004/001431

vesicles (LUVS), with SUvs be| ng preferred The

v.ari ucl ei c ac prepar ed,
nérect?on t({)}ﬂgag §‘8Wél}1i?[ HEWBmﬁ?the ’ﬁléngr? aﬁle% % SR guns . These
ﬁe[la&lylrﬂfgﬁédseire Rhown Methbags of | mmunol ogy 101: 512- 527
(1983) which is herein incorporated by reference.

For ex “amﬂoesmmzwaﬁ alio & ﬁrahrgel withidelipay yehigleg sirhips viral

r
B
Vﬁﬂchn@etl&ﬂisldiﬂd@hv@ﬁl ai‘d‘lﬁlomtlﬁl’theﬁirtto be encapsul at ed.
SUVs are prepared by extended sonicaton of MVs to

pr odudB CEHBFheAEBtNS. thioplyniicieatde ForfHuLE Pk egpvention are

I

OB o TG SlcbiuiiP L ASosBhk! ARRRGOM BHARIn G stan:
usvemgroh |1mﬁmtﬂmonmr(peﬂlmm clBfigat dndoniic (degpiividy chidrged) and
drie |df|| IS resus ded in an appropri ate

sl B e dligps vt ¢4 Bh PO rOmBE: AR PRBH Gy SrErpbhecause a
St@h%' EH&%’% Sotp efé%a:ilge Mndl bekddatthe c,Sd%hl%E}fp%Qom@El{H thE hen

the pre posones are m xed directl
iy anikinec hugheis acmé Gaitbnic HFBGONEs ROGAPEE 5BGAN to medlate

O RAR G DY 1 AEPpomie A gt ol AN sch fsa

Gt 7431724 1 BP9 8 79UV Rich hﬂrér@rﬁenwr%d}ae%k/lreﬂambeﬂ @PRaCA @Malone et
fragments. LUVs are prepare y a nunber of nethods,
Vi &eaﬂ@ﬁ_@@&ﬁer &égéﬁ?ﬂ rfiOF 1 (4230 nwhish dsherpindngpiporated

PR, EIE AL FRAARACERRA s o P Oy

1225571'01 8993999 (1900} evhi¢hnis deteimnincéipesn®t betefatnce), in functional
E§Jochl m Bi ophys. Acta, 443:629 (1976); Ostro et al.

PB8hem Biophys. Res. Commun., 76:836 (1977); Fral ey
et al .gafdhRcCy apdé'@ﬁ‘ks arg‘(f@éiihly%‘%ﬂabl}@%or Z}@aré%asl\]ﬁl? 19));

detergent dial ysis (Enoch ., Proc
Sb@lﬁyltj@ﬁ)prcﬁﬁd]lNB\T ,Nl@fbgyy}qmlanmjunr @RTNI) dipasenes are part1cular1y

Dt SR it B RLp ioore B P BB Ry, Grand

3§1|and BHAr. g See, 4146, HelhéBpt alSphreNarl- Resltsti. 1S 84:7413-7416
Sci ence, 215: 166 (1982)), which are herein

i(A%D pwhigh éuhesginrinecsperted byaaiveanse). Pihareemmearciallp avairale

t

SberuPEERoTSe Raboreqties CEMBIR L S nGT APAIUEE Godtingen.
1:5. Nwher @heﬁﬁzrlth@meim berpadpaged ﬂbmlreitﬁlmeﬂiblanﬁteﬁals
about 1:3. Still nore preferably, the ratio w|

AsEgttecpnques syef) kowpdn érrﬁarNéee 5. % ¥ JoBublcqen NO: §‘9 S 90711092
fr%ehqs hae 151851‘%5&96%&?&@&@?&?);1 Jegagré@ﬁ a s?gfﬁesm of

|nject on o terial tionic
IID(bTBABmt,Q o s(otdogiosy)- Br(tmnethylammdd.rcSprd@an@ritpoNnBes Preparation
9 355, 4,946, 787, .5,049, 386, 5,459,127, 5,589
T@zﬁpeogealssesfglansedméhﬁ‘olstsraugﬁoseﬁﬁ &r helghey hpl-» Phoe.

FN"CM iAcadi s INGh , 40724 2469 which is herein incorporated by reference.

Similar methods can be used to prepare liposomes from other cationic lipid materials.

Similarly, anionic and neutral liposomes are readily available, such as from

Avanti Polar Lipids (Birmingham, Ala.), or can be easily prepared using readily
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(which are herein incorporated by reference) provide
cationic lipids for use in 20 transfecting DNA into

waeethwesamnd manmal s. U. S. Patent Nos. 5, 589, 466PCT/US2004/001431
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5,693,622, 5,580,859, 5,703,055, and international
publ i cation NO. WD 94/9469 (which are herein
| appe Patesidlspy ueemaicaals aycludeghogehatidyl, ghliney pholesterol,

(ol aibrhe Aoy R Ina FATERAKEIDIGRAIRIT S |
afioleoylphosphatidyil ghycarol ABOPE) rdivleo dphqshatidyd lethapoltrana((HIPE),
RNA whi ch ri ses, seguence .encodi n ept,i
Dbl b o see. R sequetce encod g LRENREBLISTr
SArfiRY hafdiaR! iiﬁ%ﬁglggﬁtﬁtgtrﬁﬁo% MER B §ordRANE ﬁﬁbéa)‘ﬁ{eﬁ i€ing these

r
but are not | . Mol oney Mirine Léukem a Virus,
sphteess pecrdbkmowi mube aRous sarcoma Virus, Harvey

Sarcomm Virus, avian leukosi ' '

eukemer o, bR hERsepl PR T RIRE BRFO.
MisleoRpRdsphIAN kR e (ISePGYHd i sl byl plassgh AR BIh)nd] bifibie
virus. The retroviral plasmd vector is enployed to )

t (DMHED ser bp Heddaigi agioeetambingfions t@make ?%Vﬁ%@mﬂi &pogogngs, with or

[ , ) j I [ .

VT SRR hoRERAY LAl SRRBIORE e con e
| prepadeteby Mtyingg§Emg@ach bMDORG dnd, DORE uRBE&Od strdaABdfitrogen gas
R-2, RAM, PAl2, T19-14X, VT- 19-17-H2, RCRE, RCRI P, .
apiop spwicaipn gl Athepampliis praced BR]er VAT RURR QY FTIHEY and is

[ T vk , j i
L B MR RO gu TR i SRR w2
Vtertin avapped wnk dsiog athimt fpstdagmedelcll sonichtoo agiippasywh an
Hmé?gfqdmag zﬂattl rgypteg S@Hﬁb Hgﬁg%i%ﬁ%nssé{ti{%q&@lgeetg? Bgt% ig Efculated at
BB %ati@@l?’ £ RigBd V&didlecan! B (RBFared without sonication
al'ternative, the retroviral plasmd vector may be

enpapbiee ardidaingtler esiclgses brexiretion dupiehdicksoporiejmpgrabranes to
and.then.. adm ni stered .t hos T .
RS R B oS 5 B gl @RS D PRI B i e atable
whitkdye bOsitinGh udearpol ynucl eoti de encodi ng pol ypepti des

of the invention. Such retroviral vector 15{far Si cl eis )

then nbie lmosemst eafecomnrse pramaeeter wsiekisybil ¥s) ceang kunilamellar
e (L pE Pr et e T B ST i frea.
CEiet airiouoti pesonreniethicrecit spmpkekesara peeparegli useereethodscwell known

B S e Sl s 8 SRRl 512 527 15,

AJERR Y Hesin $@drpok el By TR, Fop dx SHAB, MMAL cohtaBifOR@Seic
and expresses pol ypeptides of the invention, and at

t4ved erarhe prépreed by flepmsitingatthin film ofephesplsflipid en thisiwalls pf a glass
to, replicate | ormal .lytic.vir |if e,

o S B ey Bl wich ¥ isp o o ettt Sy B Fagopgptated.
oS U VB gre\HréparedNPextbitied sbRiGatASIf MEN t6 PfodiBs ®R8mogeneous

thereby alleviati n? concerns about insertional
population of unilamellar liposomes. The material to be entrapped is added to a

suspension of preformed MLVs and then sonicated. When using liposomes containing
cationic lipids, the dried lipid film is resuspended in an appropriate solution such as
sterile water or an isotonic buffer solution such as 10 mM Tris/NaCl, sonicated, and

then the preformed liposomes are mixed directly with the DNA. The liposome and
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mut agenesi s. Furthernore, adenoviruses have been used
as live enteric vaccines for 20 many years with an

wez@ehbsnt safety profile (Schwartzet al., AmPEEUS2004/001431

Respir. Dis., 109:233-238 (1974)). Finally,

AIRBTEP Ae TG R s Pl o 2 PREsty clygreed liposomes
tto aARSEaBibnRMDMAPYEV s fmdnisk tWithgh N Iﬁﬁﬂnc £0id Rab@ebRELUVs are

l ungs of cotton rats (Rosenfeld et al., Scieénce,
mopashbwa nuxphgng)meth@b;g wall &ngwatin tie. art Ceimonly used methods

e R R A R

a@amssu(mmmlsmaamr omr a7 (1 979)); Yethee @gédtion (Dé@hslea al.,
80

et. al. Proc. Natl. Acad. Sci. USA’  76:6606 (1979))
Bioehim. BioohanAgta. £43\ﬁé’8t(é9%6)u@éff®ﬁt 4l Biochem: Biophys. Res.

\%@iﬁ;&gﬂ_ﬁoaéw(@%g%@g e%;hog @Hpé' %ggg@%g%z@@%@t%w»;

Riesegdne dohlwis @&noch &edll, Praa8Nid 3Ad45 S¢i1 992) 765%19&9})1 and

et al Human Cenet . Ther 30 4:759-769 (1993): %

devedpe-Phagg eYAPTAORERE V) 1Fesiey 23 b, & BaglaChenpy Basnos 1 (9s0);

"’Elzoka 3{341 UpRyc, Raf: A&k 882 USSR 1453(1@7@" §ch{?§1%ﬁd&tét al.,
2247 wWhich are herein incorporaté y

rﬁmg_er?dé 165(619@))3771111@1 arbﬂnereadmnomoramxl wercfaencad? i s

usef ul 2004/ 06555

nd
por USra i Soha 3R hENSA Saipot S Tiroa dBppoTb: to abou

CIOTU. PréTeiably, He rh@eH @111 BE rBAEIMOUI 5:4So Ahtsht S Mdrb BHdrabY, the
express Ela and El b, which conpl enment the defective

é@l@ibwﬂlrbps?é@%% 15p 8bowilny Stillemorsmaefarbly, 8fc rtie wilkhe gbout 1:1.
del et q¢ of v, Ltion
vari et esfsaﬁﬁgﬂt ade5 hbg@t%s(wk’ for ¢ ﬂer&cﬁl ncé«rg , geecllnbc?’ 1,&26{?“‘35? Leports

ainsthe igeztioh of perekie nﬁt@@lﬁonhpl&b&aﬂkhﬂﬂcatﬁnﬁﬂﬁfo@érﬁbé (}‘arrlels into
the enovi ruses used in £€7 3 sent invention
ati

filGat Pasnt Npss #+S0édbs 4:%& 1&aPi06H.38811.-¢3% K7, 5, 585,466,
%d@;zcamryg@@ 85@%63%55*1 cf"in%rf?%ﬂo%aﬁ@.lb%@ﬁuéﬂ NWW@’%@

packagi hg cell ITne’to orm I nfecti'ous particles
r(wbmhtarmkgprmmnn@rp@ratcdmrbrbkmte) pmﬁﬂe cathapic Bpids fande ¢an

P e N8 AU B Tt PR sar SE A Ohmeeos 422

3e380859ReP03,084,1208 llijc@Ifn'aﬁb@dI‘ uﬁ%ﬂ@ﬂ NOISE® 9@9’46'9({“@@0h are
deleted in one or more of all or a portion of

hereinincergoresely refrencerpryvidesmetiiads fordelivesing @Nfimabgglh lipid
tcgmp Qescf%c{{n%! Haﬁt her enbodi nents, the cells are
ne

ere ex Vvivo or in vivo, u3|ng an

adenoi@sgeth ainbedivichtss cdIRAY en ®RegvMabriabiby, using a
occurrjng defective _viruses that require hel per

\WtFQYérékP%rBC pcodfgiing RiNGewhish soparisesd squqnen gpeodiag
?%g@ téld(% I?fﬂe‘h?v InBofy! l%t%v % s f %h the 1R vﬁer plasrmd vectors
%8 It S0 one of the Tew Viruses 1
inretyegrdatieed hlslulahlﬂbut teondidimitid\to dViopne g Mlﬁ‘lne\l&ﬁ)lkélhﬁl Vlrus
containing as |ljttle as 300 base pairs of AAV can be
SRR W USa R OVheasefag Yirup, Harkesnoascerap Visus i jgukosis
[ [ u
Dhlﬁs ligzcl)br?g agsg&ﬂiﬁ&%sﬁggeﬁlﬁrﬁigﬁv\#ﬁ?undﬁheﬁﬂéy {2, RERUH O Mrative
Sarcoma Virus, and mammary tumor virus.

The retroviral plasmid vector is employed to transduce packaging cell lines to

form producer cell lines. Examples of packaging cells which may be transfected
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the art. See, for exanple, U S. Patent Nos. 5,139, 941,
5,173,414, 5,354,678, 20 5, 436, 146, 5,474, 935,

WG 2007865646, and 5, 589, 377. For exanpl e, an appPOpUSBD€001431

AAV vector for use in the present invention wll

i S enc c v, f,0

ST LRI SR BT e b M ez o e v
| T9- EpHRY RORE, RCRIPOGYRBE 6L ofpi1 88y ARN3 dnd TDANQRIH 3inké RYdescribed
pol.ynucl eotides of the invention is inserted into the

ARVlep tHBrmapsFeny Bteamarldidﬂ élﬁ%ﬁ)@ Wﬂ@i@? wgforggr@tﬁddsreifl by
s R e S

Tiheans &aowh imeetartASNCIVEE4BIint8d4, Hanark henEmhaed &1 eiddtr@poration,

pﬁckagi ng cells which are infected with a_hel per )

VPe Bee ofjosepei gnd t-alidd pepciniiatian doene lienaiéyen ghe retroviral
DERUESHL O bEEALARANEL 4805 ST, OOGARIR i, nd en

iadolinidereideadwst: uses, cytonegal ovi ruses, vaccini a

viruses, or_her .viruses. 30 Once the packagin .
cells é"?‘i‘%ﬁ%&‘g@f@&e&ﬁ@t%mﬂ e%@&,re&r%w?wtpr glgtwhich

1iRE186d pAYSucldMi¥e Eh&ﬂ'ingojt?&h%é@lﬁ@és INhe hveRSRISHc Rroviral vector
pol ynucl eoti de construct of ‘the Invention. These
\Hartgllesghen ingy bs employefien tussdice eukarpoischetle, athkainyotrv or in

cel | ither ex viva or.in.. 139 2004/ 065551 .

31 bl BBty Rs il erbsie atete s P T freation.
cont ailn cedidn Peey BrBb&EGINEE cAIRNSE Entlheckdl, @OVAL @E irl VS, with
its enone, and will express the desired gene

Mobayekeotides of Hesr ineatioaFoptaingdrie an Rdengirus veesdry Adenovirus can

[ i er.aol regi on nd
RAARB3 SR Al PR AR pORDp Rl BT, ana
St fhelsyme pintedie isegugad & efms of iy Aslity v replioadh a@oLBal lytic viral
I cgggcj g@@i onaé see, e.g., U S _ Patent NO. 5,641,670
LS e SiiFBO VIS ekgeppsion it ashipyed SrbPuiPniserionioh thenaral YA

i . - i.anal
N Bl o i S BlevEling s o6t R0
1agdgengeis. | Furthetmerk, gdempGmseNatvie. bedic aghd aSdive ehlSA¢ vaccines for

T e L T T

400283038111 Pf4) A FERANG, MM3h6¥risSmeiREE Béned thankfe® hhab&at
cells, but which is not normally exXxpressed in the

dempsstrad ing rawphes o5 gtaaeesan¢lodiag tlapsfet oft dphe- tesiitrgrsin and
[ t are nmpde.« Usin t r, .
AR R P sclfh B iAo
Roserdeldret wi. t(ell, 88 981158 (SERYE FafBeridodd) leik @isitvB 8tudies to attempt
ronoter. Suitable pronoters are described herein. .
%a%st%bé%sa Sflenpyired e prlisati e agghiindugisn cgncps were uniformly negative

%@fya}l SIRNPACYNLS, @&d%@i?@%ﬂ‘? ‘7‘?-6%864 f@%ﬁ to permt
honol ogous teconbi n n o he prondt’er-targeting
sequeogable tdenplizalerdogemneisd is dguyeaeat inVeeidnatrg édcriged, for

sequence Wl | be ficiently near the 5° end of the

e e ek and VbrirceredepaBens diushe £183 208 41509
ggg%ﬂef%lg rgt ﬁwb,logrgkz%sqpﬁtﬁ%' AodnnkaekitQdf 61 eATRIR CRUS:. Ther.,
4:759-769 (1993); Yang et al., Nature Genet., 7:362-369 (1994); Wilson et al., Nature
, 365:691-692 (1993); and U.S. Patent No: 5,652,224, which are herein incorporated

by reference. For example, the adenovirus vector Ad2 is useful and can be grown in
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honol ogous reconbi nati on. 20 The pronoter and the
targeting sequences can be anplified using PCR

woe@heesbl y, the anplified pronoter contains dPGL/USIN4/001431

restriction enzyne sites on the 5° and 3' ends.
Preferably the 3 end of the first targeting sequence

dehe E&ﬁ%cel}sé@mapbtﬁlp &4 regioy pb adgnoginasendonstitutively
& re%g E J‘ﬁl | iy hic B Qo RLRIRGEE e%%chbﬁ aéeno@ﬂﬁlsegfbytptl(?wdmg the

second garge I hg sequehce BEH
repedudtcof tha gsmdseieh&dtﬂn@n%e wftcbrofn stdklﬂlo&&oa\nﬂl, bfheedarieties of

pronoter. The a i.fied rormter and targetin )
R ieviEio & e B B3 2 50 31 Hinb G ib e Meratipygation.

pr onot fetr@[ﬁg ecﬁé AbnS AR 6030 N gfégém hﬁgﬁ*&éﬂ éﬁ%i&ﬁﬂictaﬁon

t he c el ther as pol ynuc
odsfiicient tRe@hcaMdnrdeﬁpansicbnbvmmei eqlre thetdid gf agdpelswrus and/or

| ti ,
it st pUbBE SRR infeiun PEREEET Rk st 58P0 s of
Ghfectingl €8x AnAREn bXprERI£p djﬁh@léou@@ QF ﬁltergﬁ vifich is operably linked to
pronoter-targeting sequence can delivered by a

reeprRBieri biglcaniend refilicatetin nwstitadlsi lﬁ?mmtan@ndeﬁcmm ad@mru'gses may

1 top & m ni st.rati at het er
R FR e o R BhiF by 87 LEpSUER A RfRLING Bhes i e, .
Mbﬁ)ﬁﬁﬁﬁa;ugqm US2004/ 001431 described in nore
detai|l_ bel ow. The pronoter-tar (ﬁetl ng sequence

c onst rlacertpia atbge smbegimspts éhe eells psrAsIsgeied. ex vivo or in vivo,
| Rhd %E'so@ﬁfe\ae\%sg AVORAY S nﬁﬂgaug*b%c&%g YERBHVe

ence takes place an en enous
ssemsesntﬂzet tequipd helpel virudes totpheduee ifectious pattiokes (VmaptAkn, Curr.

MThég ég ?ﬁlﬁﬁ) itglg ?Lf’;'@%gg ggg)g}%@ viruses that

REAYRERLAEAS INA 16 nBh-8PRANeIBNE RId-Rs BBYaibRg as little as 300 base
adm ni stered along with ot her pol ynucl eoti deS encodi ng

aniyk of &y ¢ cpr be packeged adgian dreegretepbwitspacesior exdgsdeys IBYA is

re npt i m t aci i and. basi.c flbr b
B oS T (B o rliCiat Bifism S0 AN s R in
&nda Q@rs&l fogle@ivhplef B, Q’ﬁteﬂl@N@é Bhisoad, Betad14, 5,354,678,
pl at el et - deri ved endot hel i al cel | gromﬁh factor,

p"fl Hiel 4 SddtifNed 4ol h and 4888877t unor necrosis factor
| ph .
Fant or ol SRARREYaPai ilae AN Blctor BEHC D hd s flelbion win

shélods ait thegefimatey neceghgor DINA edpiieaticap bagesidaic@nynd host-cell
stinulating factor, and nitric oxide s

PRI iant 1o RABSIROYAT EPEYFRonkvRiBE P nggw% ghthiegavention
Qf idsB&ed BY@{M&'AQQV Jv%ctﬁpﬂﬁﬁ’é Sndhrd %5&%?5&%&&&@ B as those found

sequence that facilitates secretion e protein
Ty Srmbldok, et at. rMoblcghaaCksmg;l @nbdoqr&opdslianmair@ddﬂprmg élarbor

di on_of ucleotlde to b
Rt e apabn EEAVEIR & b irded BT beRhasing cell
St fRhreS £RBRAGAINENCIRG vifhe rﬂ%h@g@fysstﬁﬁam&&ﬁ@dl&gﬁum@
the pol ynucl eotide of interest and may ogous
lipofection, electroporation, calcium phosphate precipitation, etc. Appropuate helper
viruses include adenoviruses, cytomegaloviruses, vaccinia viruses, or herpes viruses.
Once the packaging cells are transfected and infected, they will produce infectious
AAV viral particles which contain the polynucleotide construct of the invention.

These viral particles are then used to transduce eukaryotic cells, either ex vivo or in
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or heterologous to the cells to be transfected.
Additionally, the signal sequence may 20 be chem cally

waythessrzed usi ng net hods known in the art. ApgT/DBme4/001431

of administration of any of the above-descri bed

Bl G S LFR oo ROV DR GAL i FobR oo et TnEreted o is
r%elns&e!ﬁfddvm &S esblf fdreipggituct © provide a.
therapeutic effect. This includes direct needle

i nj ectfuethersyethedript génejtharepoimyolyas hpdrebly iasfogitiog heterologous

biolistic injectors articl accel erators (i..e,,
RsBhePsafhas Fhf Slel sl FpbinbeRafoRateusen b chedding ti
Rt d@bdgrerdeaitlialett) viERRolBBGR tb@nSoinRRMAEL c RUNPS.
(e.g., Alza mni punps%@or al or suppositorial soli d
(Rasgiit NO:GO451.670) isshett e 2d 1993} Internatidnal PublicatiomO: WO

t | ] ions ..dur i .Sur o FOT
SR Pt POl AR | SR 1T G BIfiHbRRIG WD
PHoKB50] prtdishal Augdt ¢d199al BNkt aDf Prot.allatl.iAtRE. SHAUSAY
\s;g.een or a {j)ro_tel n-coated plasmd into t he &ggrtal_

‘§93300 K31 Y8R ndedilstr gaheNatuse. 842i48a-438 (1989)+ Brismgthod

J a0l TG Bn oL BER: whiCBRBR 1Pl 9ng A O Yt which is not
avminally ex@essed i the loyllg ior Baixprensedcit iadowerRe el ehizmbdegired
-141 2004/ 065551 PCT/ US2004/ 001431 . recomnbi nant .
ol e UUTBEISORES FrEUEHE Aoeth: HERE COBHE Gy AU R KBpwn in he
del, WhdhYconelih BeSrbMoted AiththiSb@l L gAYl HeRting HeSibin6Ry.
into or.locally within the area of arteries.
Amitieblie promptietnare leseribedrbersint Thetargasialg|syquenthisrsufiinently

SRR s e G RS on o

ahé pronefer-targdind bejuen®t Widld thefenliOgebuashiubicet TBE taBsting

to contact a pol ynucl eotide construct of the present )

iSRQuEREs Bl P swiicikndy aeardhe b gidcdithedasivad erdngeagusmslwucleotide
. : . ¢ I .

3oLl e RO pURE S e SO, finROf 1o E R R EPE 3148 upon

ibogiodiezoik econoibixchtion. t he construct can be injected into

areas Qf tissue |nside the wound. 10 Therapeutic

composi ERBHLOE élﬂ%ﬁleit%rgg%% RIS HRBIigising PCR.

PRGBSy, tHEARMNIIANbmORE B61thiS dRfind HEstREGREMHzyme sites on the 57

i nventi'on conplexed to a targeted delivery vehicle of

taheé 3perdse Rreferablynthie 3n endsof the lbirs tatedtingeguanshicohteis ftlpr same

W th t eni inistration.c ri se |iposones
SR ST R oL bR PR G bR B o
Raddnt Gatlsatin SéegBenck2oMablsehd fehdmitiedsn Sfe SRS eNdrd of the
adm ni stration, include intravenous injection,

aEWdSied prospeter Jhe apwiitiod aresmier anddprigetitg sequeniope axp digested and
J i njections can be perforned using nethods

2@%‘%@5‘?@@ the art. Aerosol delivery can al so be

per f ofTie gromsientargainicdgucdtansiatdcet in dtlneral fo the edls, &ifller as

exar(ripl ? SE ribling et al., Proc. Natl. Acad. .
naked polynucleotide, or in conjunction with transfection-facilitating agents, such as

liposomes, viral sequences, viral particles, whole viruses, lipofection, precipitating
agents, etc., described in more detail above. The P promoter-targeting sequence can
be delivered by any method, included direct needle injection, intravenous injection,

topical administration, catheter infusion, particle accelerators, etc. The methods are
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Sci. USA, 189:11277-11281 (1992), which is
i ncorporated herein by reference). Oral 20 delivery

w@2am4b06es5per f or med by conpl exi ng a pol ynucl eot i B&T/US2004/001431

construct of the present invention to a carrier

capabl e .of wi t.hst i ng degradation by digestive

enegc’?fﬁ?e? lpﬁlqrﬁgetaﬁta?tﬁpog‘f an ani mal . Exanpl es of such

carri erlge P Hﬁ)ltétQQrgE{n@é §dqﬁe&%%ﬁitﬁﬁt f%rtaﬁe@lhhﬂhscelﬁ UHBmologous
n

as those own in the art. Topical delivery ‘can
pererabiraldorbetwies ﬂilg canstw@t gmijbt enddggeousceguange 1ta1<@s plahe such

B e BRS sBtec el BERRY rlBFRERE pidndter. The

Dabeiotr thengirbes e aptdsyvien @ﬂﬂfé%hd@ﬁenﬁu@&lq@&?& to be
del i vered can depend upon a nunber of factors

i ncl udFirgpolymicleosidapeneoding @obimeptidesiof Stermietent mvapiEpn may be
t
\?\declﬁ%ﬁtg{eg ztllﬁl eé {VYth d@e?%oﬁrgﬁclgée{gdl%é gﬁ]cco%h %(&g’%&cﬁ telr}sng
tAmgbgm]m pi@ixdnd llnsluﬂe\lcmt bteyhot dngletl |D@ acilit endasic fibroblast growth
0 _frequen Fy of treatnments depends
Gitea VS Hsbr VBG A6 a6 Coat BhY s CYRGF i Bhdcigpal erowh factor
|

e, bﬂ‘ﬁeé?t? L ORI AFEBHRETRRE ARfer Bved growtn
pleetot, $ememmagmisis faatob e}ph@,fhepaiseygc: genvathtfactom gnsofin diks ggowth
\g ltl be 4ﬁ \l/]‘? 4/ 065551 2004/ O 1431

A R e T R e A
T@@{@W/hﬁc@@ﬁmoﬂér@r%nﬁﬁatlﬁgrfﬁctﬁf QA& Altrib BYRBLLARaGan

be adm ni stered to any ani mal, preferabl y to manmmal s

and Hirpiezablpibs pelyeerleatidmeneodinga nelapeniide:vs thedioyention

C h [S€3

C%Bt?amsrg %%Ereﬁcyrgaiﬁ%na%&aﬁéﬁc% él? L. c%]lta&a?tse%? é(% G e%proéelrl.dl“eyplcally,
rlhdz mgmﬁlse@jemdeis susitaky pehe b@kﬁﬁg rédiorB@Ole pbBnacleotide to be
antggonl sts of the present invention can be used in

SeEWRIS or i g endop! the Feding By dde steeel sppeneg may be
lﬁzon{d1 s oPRL¥RY 5%0%% ﬂl%%o qcl@@!{.t&’eoclﬁﬁh gf%?'?rgpmgg BL HbltflOIOgOUS

aCtIV In a par ICU ar a
tdltélserobgcms ud 8s arlly tdobke trmiﬁcteddAddlttohellyd It]&ﬁesigm sequence may

ci at h.the biolo | act t Thus, the
°§‘ I ?Slsyrbté i LBB}‘%}&@B?(?S@%@W%P' l\%llelg i st suzr
ant ag %ﬁ&%d&@ﬂécﬂm‘ﬂ%uaﬁ&l gttsgxg dfPhd JHRRE- cfe&%b@@ %@F}Jnﬁ«t:l%gndes

di sease.” Further contenpl is the use of
p‘@tlgtpl@m Jagds vsed sthlongae dhermoderresntsiin the @crpresslhe of one or more

$1¥(QH 5 1883%1 agne% F Q vist %%H%P};)gc?vﬁ(ﬁ eg ‘%gﬁ%ﬁ? bl des e%f I}qﬁgl%[u%%s direct

or no

pebdlp ﬁgédtdﬁ%}@ferﬁlfi anQ(Etﬁﬁl?ﬂithétél\fiﬁﬂisidﬁnb10ﬁblt€d11n§9ecmi“§ Ratticle
woul d i ncl ude contacting the polypeptlde of the

&F‘é‘%@ﬁiorﬁ @¢enserseuns Dhsetfoss) wmoperidamts ots apras)cially available
&%ﬁét&‘?alé’fosl}ﬁ\!lh e Oﬂhz@t a u%%p%glo%l oqcéhfa%dsshgmal solid

assayl n ypep t
f(tableOmt pl@) pharmangmc?ihfosmulauem haddécnfiag bt wplcal zhpphcatlons

seful for screening therapeutic, c ounds by usin
gmm% é@rﬁﬁap?PW ¢, difsctpissiaoht of inabeh £4leigm stahlqﬁwwglpnated

Tl RGHI® S rdt MEELAG ral §1&Mor a protein-coated plasmid into the portal vein
has resulted in gene expression of the foreign gene in the rat livers. (Kaneda et al.,

Science, 243:375 (1989)).

A preferred method of local administration is by direct injection. Préférably, a
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of a variety of drug screening techni ques. The
pol ypepti de or fragnent enployed in 20 such a test nay

wheooaféisxed to a solid support, expressed on aPCEUE2004/001431

surface, free in solution, or |ocated

intracel lu errethod of. dru cre tiliz

ot St ot e S iR complx Vepafstyrle i
ta{d%ﬁﬁfs&fém%r (\Méch id] &Q&H’?ﬁtﬁ%@ﬁo&}lg LsBintn ﬁ%'a?e% of%%t@f1§§5' ng

the pol ypeptide of fragment gs are screened
aydinmsstragion of & campétioetbcaltetvithin the erapé vittrieseeforsidiinjgeting

RS B g BT AT AP BE g (LB g &

pol ypeptdtBe méthbder ]é&ﬁ%%ﬁhm‘sﬁ‘é&:ﬁ!ﬁtlb &Ncontadd H%)Olﬁnh@leoude
present i nvention prOVIdeS met hods of screenlng

chougfsuch pf ﬁmpresetlw@vera@@nn or wiobindh a gfufgeaat waurd.JHor p&@mple a

%ﬁe c%g ugxe[r%r)] Sur% m?y eﬁq%ﬂhe B ?{g?cﬁg&tﬁ% § ﬁ{l an%cp «Iban beu%qr?ted on the

nve ion ese IAg S
agefte of tisudinside YirewbiktPorahe tHStE6: qah B8 enjbcted WRD hite@ of tissue
or a fragnent thereof and assaying for the presence of
dngiderfhea¥%oundet ween the agent and the pol ypeptide or a
frag
| S e R EhE BompoblidER e 1 G e iR Inlhde
secaabinart endlyqilasalflte pibddht \A@eﬁﬁ)&ﬂécﬁﬁﬁEﬁ:ﬁ to a targeted delivery

PCT[ 4/ 001431 |.abel ed,. Fol.l owi ng.  ncubati o free
‘?fgtg% B{?é‘?%t%@“f@%é”t“ﬁé’@ (%SLE-’:‘%% Hﬁg‘idr‘? Yol qub% emic
ai@lﬁruﬁ1'§§atﬁﬁi£%%prﬁfa li F)B&ﬁné%rcoﬁﬂ)%@fﬁ%h%‘éﬁ&js foRBREedn$ the yehicle to a

nmeasure of the ability of particul ar agent to bind
tpartidvéar gty pept i des of the present invention. Another

techni,que for dr creenin r.ovi des. hi gh.t.hroughput ..
Lo oo el et of SLESR M BER D el st B ection,
adefdsBl, byal bd b&reudfE R ERpicABeAl ey RRY &R injecnons can be

i nvent i on, and is described in great detail

merfopaethusing methodp prandasd inihegy AgBwal deliyan qagwéw kgrperformed
e b

&férergﬁgéd earnéj%[ﬁﬁ ﬂé%\%ﬂ%y’ st a)? glgglg’c%?g eﬁg}&%{)éﬁbo‘)}ﬁaﬂ Acad,

cﬂcfi flesk nﬂ8%m77 PE28U i (#892)ewhich dnipooupdeatal ieerein by reference). Oral

synt hesi z a salid substrate, such pl asti ¢ pins
diryeﬂmf&a% Rafr %rquahyecomn%@%aeelawﬁeott@wn ﬁﬁ)@resent

f
Qflgerﬁ?\gg(% ggaﬂ’i’g% %&%ﬂgﬁ%éﬂs?ﬁﬁmg de%ﬁ@a en de%&éééft%é %ﬁ&}hﬁ&; in the

rmtt hbasanvimial. Bxaomptes iofi sedhecagnidrs, in¢tudd plaﬂd: qapk@psecpxttables such

SIF ﬁ%ﬂed di@lectl%gonto Iatesié nb

PV BARL® 8P1§?:1r Pi?rﬁ(gfa{l &R a‘i{i‘ée& -‘/lli’?lxmga
ok RBs AN s eSO Mhel Frbfisit ﬁﬁEﬁthﬁﬁWﬂﬁ a Y %)mc b@%@ntt(@ g.,
capture the peptide and inmobilize it on the solid
JUYH6Y that iscappbls of passhg iote th¢51@ncontenpl ates the use

of CO;EP? Ijrrﬂn\ﬂg aﬁ g{%c ?&eraen%cpulnrt] f susosﬁ}{% e to) c d/\'?lvered can depend

neutr I Zl Ies Capa

n@bu aemtnbdﬁsf fattoti@clntBgefvr exarhpleNthe @ﬁerﬁiaalcsufucaaé hiyd
npete wiith a test conpound for binding to the

Sy esactiudy olhe prbsiameR e agroaTsbYSiZhipiihy Snifthiieq precise
tcBﬁdﬁBh k&fﬁﬂﬁfgstr&hﬁeﬂjcsﬁg 1tts ge\sje%tt}? Ghd ttlliberoﬁf cﬁ%ﬁﬁﬁmgtfl -ation. The

frequency of treatments depends upon a number of factors, such as the amount of

polynucleotide constructs administered per dose, as well as the health and history of

the subject. The precise amount, number of doses, and timing of doses will be
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any peptide which shares one or nore antigenic
epitopes wth a pol ypeptide of the 20 invention. The

W evan6IBAT3 pol ypepti des and/ or peptides of tPET/US2004/001431

present i nvention, or imrmunogenic fragnments or
e g AR A

sme p&@eﬂtgnxte@ﬁbﬁl taeSadnlingteréd @%&%’%lrﬁﬂpb&fé@&bly ﬁ.’o ﬁﬂﬁﬂné}s and
screeni ng assay nay be free in soOlution, affiXxed

2urds obiefered gpapmals herlvde vnnanscéags, eats, fnae@ rate,rrablmamhecp cattle,

[ h uc bolJjtion of

al@){&e\i/‘ %ﬁ ¢ E)!?fsa‘%'lﬁﬂ hP%E?S et e?n a‘# '@Fﬁ% PH%“Ee | exes between

the i dfhdﬁtﬂﬂnmleotlﬂés(ﬁ@iolyp%pﬂddsh& a0aRts dehRgoh8&lEdhe present
can be nmeasured. Thus, the present invention provides

AUHRAURE éFalP B¢ vsseria ananytodestderenesirigors bmlgglaqduapyvms If these

SRR kg SRS SRR S BB

dhattthéss nnmlmmlﬁm o4y, becmmwlwe& imide Piseyded iasigciatedl Mltlathetbyologlcal
i ni I he T3 pol ypeptide, or a

conmpou S, 0 I Nni
ﬁgﬁﬂb%‘lﬁéﬁ? Bglélmf Idesp1 PIYRIPLides T %O%Stbpwmgqnystwould be

qgémmtﬁe%s@lgtéms%yl cient to allow bindi ng under
sui tabl e conditions and -144 WO 2004/ 065551

PCT/ Umfw @mmmmtedes t@ctusengf the pdiypeptafes bflﬁlel‘gﬁés'éﬁt invention, or

ep ach fthe pluralit )
R P OTRI AT R e b8 R thes RoRBRP IS foaceehe e et RLwhich
toh@tif eauiv G&l dﬂth d1¢lpd dt:sh@f t
peptllyiltte1 l\/btlhods of?p gp rﬁﬁ [ :ﬂél ntggg%éﬁn%rgﬁﬁ%%ﬂﬁ ﬁa&ﬁﬁ ddbethod

g Eckide kenigetinashe polypentils of dhepresnh uwantu»mmla a selected
@B&P&( e%ﬂ%/n ?rha{? ggtah%ggmgtror rﬁxgﬁé lglltgy%lgtaéwi‘l% the

ent |nv ISse C

actmeg,mﬁ tﬁﬁe@o@(}ﬁp@dﬁ@doldkﬁwﬁ@lﬂ@di@ul ator of MGAT3
bi ol ogi.cal acti vi txrgvvl th an MGAT3 pol ypepti de or

pept i deis Pgentiopdspirticulayy usaftpn sepsning heragewticeampasnds by
g§m ehe HAYHPiials R Qs&gﬂ%’engr i m%%ﬂ%ﬂht?%%?e%& in any

he candidate co
of avedety SIf datgt scxdenipgdéchinhped A hMPATDepide/pefpdgnamt employed in
ti rabl.e, effects include, for l e
SO 5wy R RAT I S S a4 el oaea e gh
solutieh| l@détb%lﬁﬁ@:ic%llul@ﬂf/ %ﬁ@nﬁﬂloﬂ?btf 'le?g schdedine! R8s eukaryotic
MGAT3- expr essi n i ne; fects of nodul ators

8F Prokpotinimst ge Whﬁchtaéﬂjstﬁiﬂy @la@ﬂifogn@hwﬂhmgmbwnt nucleic acids
éfhﬁg%ﬁ{(ﬁ e &)B%eﬁ% OQ% i{{ Tg'? 2% z%‘g g%g%ieldta%@gg trans%ormed

p@ilsylp epmpe‘te&veiﬁmdhhg am% Q)He thaV@B4dued) fEUXRMIPES $he formulation
Hg Igl ng a potential or candi date conpound or drug

o Bsiwaoniheagent beipgfesied and @ipelypppiide of the Ressent
fRkhtidnat expresses the MGAT3 pol ypeptide and
neasuri ng an effect of the candi date conmpound or drug
modul &tus, tigrpredeat hivehtimi mravides methods of screening for drugs or any

other agents which affect activities mediated by the polypeptides of the present
invention. These methods comprise contacting such an agent with a polypeptide of the
present invention or a fragment thereof and assaying for the presence of a complex
between the agent and the polypeptide or a fragment thereof, by methods well known

in the art. In such a competitive binding assay, the agents to screen are typically
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activity of the M3AAT3 pol ypeptide. The host cell can
al so be capable of being 20 induced to express the

wOLATB63361 ypepti de, e.g., via inducible expresBCDIS2004/001431

Physi ol ogi cal effects of a given nodul ator candi date

th T3 pol tide can . al so be_ neasured. Thus,
3_5‘?%1%?? ﬁ@%ﬁ%ﬁ&“ﬁ’%ﬁgﬁéfﬁﬁ e P Swm?e fremuRamsrss iy Poyad
bt Oinddhé SEbuRRASIE %Fﬁﬂéon%e;&;aq%éé fid %%‘5%%% 6f thk RBility of 2

physi cal biological activity o
rartyqudaytaigeiet, to bmdt th éie prdypeptideseafthe preserit imvention.

guantifi cation of 2 hysi al ogi cal effect. Such .

et nodsh P Eraby Terg ¥ ae e oo i g soreening for
deapouR@th R Luitable birdin PHBRAY B 83 GRIRE

I\/G%\% pol ypepgsdiudg [ _nl suigtaabl. e_y hos?%gg%?s con{&gé?iﬁfsnegt
dRVekioncansliip Hesgebedbin greatdetndrin Fadoricen Eatant Application BHE3564,

I ' [ X sed, overexpressed, .or .
A8 AR 5o g B BR S B RA B SR R erin
Bréefjyrsegedtiaigh viembeg df eift¥rat 8mall peplifo@stton§Rue&MNMH9
for a. 30 conmpound that is capable of nodul ating the

5V EPEYFn Asqlidsubsirase. suchvatasticins presomiechsher surface. The

IR AnhloNA DRl ¥l S8lnerANt & AL PRsAR imveptign and
ovesbet]. rﬁ}g)uad Mﬂé{ﬁ@pti}i&b ﬁﬂﬁh&r} deected bﬁnfetmﬁ:lg weldnownlid the art.

2004/ 065551 PCT/ US2004/ 001431 eptide or portion
ﬁﬁ&?‘égi’,oga@f%q}@ﬁﬁm GPgiec et %P’G@ipéaatgs Reviwinte sorapationed
@ﬁﬁ% K8&Rhe t@@ﬁﬁ-@d@pﬂnyag@ﬂfohdﬁod—ﬂedtﬁﬁzfﬂ?%ﬁﬁﬁ@diﬁsf mﬁy be used to
nodu h elll wth the

| at or conpound; cont acting the ¢
wapfuicsthe pepttepod nommbilizddt @r thersblid sugpertbi ol ogi cal

tivi f _t.he T3 pel ypeptide in the.
o esertls St ARHRETEHated o i B coROQiR daidhstsiaine assays
an hichdichirgliANE entiRIME @ Apdbcoihdivb "ley@Egﬂd@@ oV D3esent

pol ypeptide in the presence of the  nodul ator conmpound
ém@nﬁﬂn spreifigall s sempele witen iepicoimposnd Eurhiedingtd theipelypeptides
' fect nti.ally an
O ARG B el M SOIRON e SREFON AL A o
oyl pémitderwhich shargsaond or mdrd entigeaiycpidpeOwidh BGolyPepthir of the
resent invention. Conpounds tested as 10 MGAT3
G0t -ors can be any smal| chenical conpound, or

bi olpg :hﬁﬁl!an RAGATY pc)glggn%tﬁdes %é%? PFptid%H O8fhe RUEhERGe t%on, or

acid, lipid). Test oun typi cal I'y be sma
theinegdnic fragreents esolgogepaies iltesaf, Garterakd for stieening

REBSHOE o S TEnBR S o Py of p@bgeefgesBhicugy The
&@gm&hmﬁﬁl?%édﬁnéﬁ&ﬁé/ Scrédifing 4188y Sﬁ? %e £Re 3£ 580, ABRd to a

chem cal raries by automating the assay steps and
19idovpprdi hrgne omrp selhsisace.omleeajedcintreestiubanty. Sthermediction or

AR PR NPyl b e Rt PR b
pssay and thelugest gy BREY caURPe&uged fTHBEMRE Rsent invention

conpounds, including Sigma (St. Louis, MO, Aldrich
pigvides g gnethod\foy screprypg omasgessing A meralitoef compempds for their

M dRndhe SHEHySRith a MGAT3 polypeptide, or a bindable peptide fragment,
of this invention, comprising providing a plurality of compounds, combining the
MGATS3 polypeptide, or a bindable peptide fragment, with each of a plurality of

compounds for a time sufficient to allow binding under suitable conditions and
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Anal yti ka (Buchs, Switzerland), for exanple. Also,
conpounds nmay be synthesized 20 by nethods known in

wao b@4m63551 Hi gh t hr oughput screeni ng et hodol ogPE&BUS2004/001431

partlcularly envi sioned for the detection of

TR LR of DO R B B o

SoigRahdg tH&élﬂﬂidéntlﬂj rg(ﬂ@é tompdinal Ml%t spREMtall, Bfhdao the MGAT3
conbi natori al chem cal or peptide library containing a

I%ﬂﬁ@Pﬁ@h@éW#@ﬂGZS potentlal t her apeutic conpounds

dul at
comdi A REEe BB PR PRy 4shvisy f trggovel
druenan MG ASKY et peides zﬁﬁlﬁ)r%ptn&fs%re @&Sﬁﬁé& %rQhé ph@mnlt fwention
those |ibrary nmenbers (e.g., particular chem cal

A EPEPTis; CO@%&%B%@)M ﬁla@ndldétﬁ eynnpube of Awg modulator of

{ entjfied
bRl iy ity VI IR R 3P oA i bfimple, the
tMEASS! argino leidusqubnas apset énth @l SEQ IDNOAC hntBineasuring an effect
t |'1} ra eHI ics. - 14 2004/ 065551 PCT/ US2004/ 001431
R BBt GompomRg or mpqdylaieson e biolegira @ctiviey of the
NBA TS A IRMiEbr HHROUS Iﬂg&ﬁfﬁﬁ@& {c'tst lﬂglrudg Yor example,

chen1ca| synthesi’s ‘or biological synthesis
obisicaibingling m@romfhedodlty d:(atleduw d simla'gletshbﬂm (effeets on native

re as_ani.no an ex
FREEPE TR TaRopRENoE ol b o ofSce 3 BoTTBISE: ofubeMOATS-
@wﬁatﬁﬁflhysmlaglyalm@s@eﬁor rred by combining a set of
chem cal building bl ocks in every possible way for a
g| ven fe9hhss @i&ﬁﬂhwcg?fgﬂwt(fymé comphendsiihigenodilate merinolaglcdls

1\‘;'it)p&1 the ﬁm;él (Mggrfg g)%%{g)egt?des O he ?ﬂ% lel\\%]l&tlé?{l CO&I&IHIS@S

em-cal conpounds ersynt ESIZ

ccombmmag apowhtiatiosicagliddte chapiumd orldwid od@aldl 06 ¥RGAThE
Ogg tion and screening of conbi natorial chem cal

&etyiy wuhpa hogirell{Baisxprssien dreeMiayT hpolyrentidejapd
Hh%sﬁﬁfgt 4G Tct Bf the c%@dt@ %Iﬁ‘iélg{rdaclrr 4 Sf%oﬁ&laio%%glfﬁjeeblologlcal

W thout” iTmtation, peptid
Retivaiyt ofioe MEGATH pﬂz%s:ptl%lazr Kde hd9QE]] cantlso bd capbipd of being

t..Res., 37: - ; .and Hought on 1991,
?%5’ %Séﬁi%@;}ﬁismwep&ﬂ%m gstvlﬁé%ffuﬁﬁal ¢ GENESH ng
Ph?ﬁbl@gicaﬁéff&fsﬁcbﬂay ibéDhaiuI8Rr 61 ®HSn AR M@%dFB polypeptide can
Nonlimting exa %es of chem cal diversity lib rar}i/

élse e srqapeed,; vasu gellulpregssayis dor (aPGTIRUMGATS inodula®rshoay be

B S I bren NG SEF g RAB|R Y st el pflie B iy of e

NEGAY®pSR/HBPDE:] br tHee Iﬁidydje&ﬁ@@hﬂ&ﬁfén{ &t granfPBER1dh of HO.
5,288,514), diversoners such as hydantoi ns,

B%Y%Bglﬁiléféfeﬁb Sughaneihesisrviausly grpiole MEAZI3 polywptide as
g%s‘éf}geecgtﬁ%rla &Ceﬁovaﬁ& res%el:glgb@glgtg\&%\%%ﬁ%g HPMRable

Bost Cellsldodlizﬁﬁlﬁg )an empnepmqm vetedr a2 degueipbd demeiny®thesn MetMIGAT3
uco%%.scaffol (H rschmann et al., 1992, J. Aner.
%}}@pﬁp 1de 18 expresse 0 erexpressed or undergoes upregulated expression.
Another aspect of the present invention embraces a method of screening for a
compound that is capable of modulating the biological activity of a MGAT?3
polypeptide, comprising providing a host cell containing an expression vector

harboring a nucleic acid sequence encoding a MGAT3 polypeptide, or a functional
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Soc., 114:9217-9218), anal ogous organic synthesis of
smal | conpound libraries (Chen et al., 1994, J. Aner.

wWEh@aeSer. , 116: 2661), ol i gocar bamat es (Cho ePCHIS2004/001431

1993 Sci ence, 261 1303) and/ or pepti dyl

h ,..1994 - J.. Ch ,
BRBRBCS it R Rl S e nio Bty 4ix b B thegapiased
el kg 1

IWIEJF theineayd EéOI‘gCOmPOUQG ghé determaining thobwlogiea acteVlty of the expressed

Car gﬂ% y[g)(fgqe%ylfie rtgllrsi)ple%(e)l%ces 3%})16 gﬂétogéyrgggén]dgégézléh a method, a

- Siffeste, bedwdenlthe @ctlxﬁt%/?()f tROMCGA 3 Fol@?&}ﬁfﬂe ifNehe presence of the
g.

5,593, 853), small ‘%gnl c nol ecu braries )

HaeRipEeimmavad anga e abgrre ofthe m%@llatqrg@mpoya@ andicptes a
a3k 8,514; isoprenoids, US. 30
Pat g;%téﬁg?ﬁ%&g{égé\g%&ﬁ azol i di nones and
met at Hissganatipasy chénScalRehgindoan bdehdlBy&V4s a potential modulator
éﬁ/gr oldld es U S. Patent Nos. 5,525,735 and

1gen © ABABHACPIRE Odhe Bigaen invgnbon. papmppungs tested as

MBAGI334d1 2B dah®eah
MG IadA06 e hifSinall chélfic X‘?"?‘?ﬁ be{ﬁg?g?’?%iﬁglg?l entity (g
@oetbinnsitgar,ingtlefd dpidgdipad. Jest coorpoends will tyfpwany bakinell chemical

YT N
Ava [l 95 616 e BirDSYS bR B, org/ﬁﬁ& &l.g. DMSO-HAsed9 B1ftionR Uhe assays are

MI1lipore, Bedford, In addition, a |arge nunb
Sesigeaddrneteen laage chema&hl@sar@s By autnoatiag thedssgy steps and

633‘}6{1) \NQ gm §lfugis fr g%gggxﬁemeﬁt s%gf r}Xssays ar%plcafly run in

Pheriif, for,exhingle, ilingrotiver fumaisdn rﬁi@ro‘ﬂﬁrﬂﬁwﬁiﬂl‘oﬁaﬁcﬁassays
E[xton PA; Martek Bj osciences, Colunbia, MD, and the

iIRES)Are PRy NEPRAEORfi chemical eorapeuRgainclaging Sogma 6% beip.gMO),
Qhéﬁﬁl @aseshid, 'M@} tSﬁ ?%ﬁﬂ(ﬁl és@ Lhid) ) tf’lm&@té%ka—&ochenuca

format, wheré th or tissue expre§3| ng an
dvahtish (Bsch]sOSwttzcatahd)j foroexampbd. |Msp,h@ag)oandi$maﬁbe syﬂth]e51zed

uch high throughput assays, it is possible to screen
?? ni‘e&h%g\]fé‘f“gfl 1 ﬁ&?ggand di fferent nodul ators or |igands
in a nglgfh@m%fh?ut dc'ﬂeen[%@ﬁlétﬁ&ﬁ(ﬁﬁgw@% haRlularQf enQ'lsmned for the

mcrotiter e can used to performa Sséparate

dsiselyon efgapdmators of éhfem@%f&"éh ppb’humtdealaod polypeptides

t ffect
g%glrﬁgde %{&E onSugﬁ glngot %Ig*lé)uq égﬁggﬁggﬂnegﬁ qs I%Rl‘é ly 1nvck>)1ve
proiding @bomEfmlaﬁmchlSelnﬁllillQ)r boptadedid d:omaﬁﬁ@g h{8Ee PhiBb&: of
can assay about 96 nodul ators. If 1536 well plates are

geisatial ﬂﬂfﬁ@?uélc spmgPendgsi(age ligand empdulatas sappunds). aBsht
(]:ngbﬁgtoﬁgpéﬂenﬁgﬁq 918%{65 r%g ﬁ Eﬁndl lﬁﬂ%&lﬁ?gﬁl n S&e%%elﬁlrs) 8%?1% ?} fhore

to assay sever ates

essaystoadentidy smge hbraegen&nfbers (8. tp@rtﬁthhm bheﬁnﬁ@fkp%&e@@ﬂ
dlf e C ounds .are possi bl e using the described
L@g S that yha @53 Besizg ShATSRREHERCTBT tlfie sepeerads sprdentified

Qz[nes%@\rét asl AU GEHIoRR IBAESRFRDEAS of CALRRINEVANEL used as potential or

actual therapeutics.
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small nolecule (e.g., drug) detection assays which
i nvol ve the detection or identification of snal

worioeoedses t hat can bind to a given protein, i|iPEI/ISH04/001431

MGAT3 polypeptrde or peptide. Particularly preferred

are as e for high. thr hput . .screenin

et hodbUpPReloBRC RIS do o ACR O HRERE LR

| defloufdCatnbabd eqrhelss;r SRR s?ﬁt’ﬁééi? or ﬁorJgrm&y@ﬁ@is by

assay Is not typically requireéd. that” i s needed is

aconzhigeg aprmber of chepn@ﬂ bniddihg bkmbs (mmtm@ehg% spelr af arpigho acids).
d lib d e ] d . .
R RSk S RS 8 S LB ey i

Sf%frﬁ&ﬂ%dc&ﬁb@ﬁl%a%%@oif &enfiéd ‘Bhﬂ@ink ‘Blockg'ﬁl Bty ?d)sﬁlble Way for a
target. Preferabé nost small nolecules th bi nd

tgieen wlg@mné teaigti (-ewithe nungiger pb awinm asidsdn |a\110135pephdes@mept1de
ﬂﬁ)%ﬁn li\ﬁﬂ{l(g)nspgf%{'rg&u lea}[%ougﬁ herbe S t 1tze¥d81r s%%

unc I Onhal areas or SI el n.

?a@&ﬂﬁmwhumg/otﬂ%ﬁ&bp@ﬁm%igbl&ksexanpl e of such an
assay is the fluorescence based thermal shift _assay (3

D| nensh iSEePApiARd sgreeriag 91 combinatogippchemiea) Aibrasjes igwell
églnt ‘aﬁ)sé ﬂa\Hn?sleHE ‘ﬁ{g epeem% ent ar@ Q,%% }ndal‘orﬁ ﬁb%%ggmc?@(%,

ol 1ano e I mer man
Germhout Enygtatidie wepti®Oliidhjies (Ehe [hSSBilyermNoowlt) R@&5; Furka, 1991, Int.

SR80, 00 LRSSl ek A0S LA, 0

charieliestel YRRp tin%%h@ﬁ&%gdweﬂlt?ﬁlfofa@ieg ¥arP41sPbOFLdAY Nonlimiting
determ nati ons by anal yzi ng thermal unfol ding curves

cf:ﬂcamplee oé plrrm@ipalghmrﬂty ey dempstasseincludinepegrouds(PEIT Publication

AP B Rl 8 B e B 5 ot bl ot N BB Genaom

deseliphaes (P@T PiuBlicdtonded. sy O 922000017, B@niﬁﬂia@@%h@s‘ﬁ(U .S. Patent
affect or nodul ate function or achw% of the 10

N9 Ped88prldh. aliversoreerp sirqhr ap hydnitpins, hsargdierspings ang dipeptides

gl S F%gt agg é.%agi'gc P_]%tle&icp gLL %JSAb'9BCg969 6@ ?é), (k:/ierg/‘lﬁié%us

|pp$3qiept1dd’8£(ﬂagﬁarakm apy K)9ay Edkrb&'r Cﬁemc@&s,l Ma 63689:211@@@1&:11

h h f
Riidm s budadcorniaboidins (HrtEmRmasetlpaP b dp Ames. Chem.
"3%% he4pa{1ba| é)}’arﬁ'iog%%‘@%g%hfc' sX/nﬁH&'s bF ﬁ?alpbforﬂéoﬁqu{lﬁiﬁ{éél (Chen

proteln purlflcatlon nmet hods, Init

@Ihab,rﬂ@%glr_@pmﬂbﬂngmmdﬁfz%l) ahgmdaldm]ned@s(ﬂhrot@edl 1993,

ihfra I' nds fcfo epj tppe,t

it R0 3 6 REPer RS iR A Sl Yt 1ot L Ore
CHeBE B LR658)] ﬁﬁleﬁ@ aél@ $i6FarRe theb HuRibbl, 1B Bl £H9 Saﬁmrbmr fall supra),
can then be neasured as descri bed. Conpounds whi ch are

ipgBidg qucksic agid bibeitiey (V6. Ph@nhM@ Hedd, Qﬁ%w@bad}‘r bbwrigs (e.g.,

[ r.r
acatu%@ﬁl F%)’/‘gi O;i%@‘i%‘ﬂur e oRbndd ﬁ,{rﬁ%ﬁ&bo p;ﬁgr%c?? $96/10287),
aarbohdrag lIbDaﬁé@E{e Br, @s&i¥ etiaDyEIV6| Stledef2 P4-PSHS-£52729dnd U.S.
enbodi nent. of this ) o . )

Patent No. 5,593,853), small organic molecule libraries (e.g., benzodiazepines, Baum
C&EN, Jan. 18, 1993, page 33; and U.S. Patent No. 5,288,514; isoprenoids, U.S.
Patent No. 5,569,588; thiazolidinones and metathiazanones, U.S. Patent No.
5,549,974; pyrrolidines, U.S. Patent Nos. 5,525,735 and 5,519,134; morpholino

compounds, U.S. Patent No. 5,506,337; and the like).
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invention. It is contenplated that such nodul atory
conpounds nmay be enployed in treatnent and

wo henagsst i ¢ met hods for treating a conditi on PEEUS1084/001431

medi ated by the novel MGAT3 pol ypeptides by

dm Q_an _indi need of such 25
Er oat righices 1S afationr G Bbinalrnl B it connpngaly
CRERMIA k. ¢ JBFR MIPSeBOMNIAS) A dvARiA edS it B A L@ﬁgvlh@'i@r n.

In addition, the present invention provides nethods
f%’ﬁnﬁhpéﬁ,tli%maﬂfqbﬁm, WMlAL4I3A ApphetBiosfsterus Frostee £itrp@n ; 9050

ff%st %/h?ﬁ;ﬁ}%%%d Pypegt Iﬁ%%(g 1%&1),? Ig}g: %\'r;@ﬁ?h{a %%éo?anr?atonaﬁ%ranes

mmmmemgalbycmnmﬁé &.¢.NGoinGehbre Prindétvh NRIAstexOMoscow, Russia;
b%&&gpeutlcally effective amount of the

o dOrisgMQ s, &%{WS@@V IRpssia; 3 Phaghaceuticals,
718 d | t ant agoni sts
R 305 MR Mos e b R st RS ST ko). 100 00

2004/ (16555%5‘6?5&11682 (ﬁMb@&itﬂi&]proﬂd@d ®@ilid phadedtased in virro assays in
rre to th uences contained in SEQ I D NO
%% PE #nd) ?f& 36 ¢!l arfip s ermEesping gRdPs Fhangel is
AkHG nt n
dep(%%??%%@%l?"éﬂ‘ﬁg P AR Ay BAkeea AR is posgible 0
iseregiene tagerdral ﬂme$wdld1@ferebmbmdamrsgaﬂ1MS inra samgie kley In
e antls nse,sequence i.s separatel

Sl e S 8 M S DR P Dt oy BTt s R ssay

204ih&0Q deﬂeﬁ&ﬂ%poten@al' 1968I8 806Y, 4 Cilf 6@&deﬁ§§t1&§or@ﬂédb§ﬁ@§ fime effects
I nhi bitors of Gene Expression, CRC Press, Boca Raton,

pre toPo@byervahevediis ) wellher! tggtya sdrgle roduletsul. Thus arsingé
SRIEH UAESEL s HIL AP ASTRARARLE, B35 e v

thea adi'ilsglel phelcah@iasibxasp) fomi dbo@k B0 ablewtr 300 @ifferent
A i godeoxynucl eoti des as Antisense

56: 560
FARPBYRYSY & 16?"%%@%%“@@5%%%’?% diffepgnt plagasger gy dhuspiaregample,
_Eﬁsa? %&%&)s fofr hp RJ a@oohf% b(S?\Iu@roGB‘iﬁ ﬁ&%o&i OiiiRS :ﬁg p!é&lobd% ggmg the

i nst ance, Lee et c1e|c searc
@§®M99dll@gbate@'8mtelm , Sci ence, 241 456 (1988); and
Derva ence, 251:130 1991 The net hods

oy b e s o iR G Sothe Bt ReraO8 S EP AP croening and

cap bl ). [Ny Aetddifn adka '\%\f WhicB 1NN Ehe HBR UG oo

c and c-rryb anti sense RNA constructs to 1 nhibit

%‘hg%/ ieasinpntof small meoleries| thatishp bindi to al givdugnitain: ek, alM(GATB

PO RRS Pontft Pl b T liia o GG SnabrofS e Biouetpu

ddreséng exphedolopies.s were perforned in vitro by
i ncub tlng cells with the oligoribonucleotide. A
simil Sending-based deteptiqn, ydsntifieation, ersceaeni@RspaysyD

%@&é@@g id Rk f | i5rb@n. 2
gi ven an%slagens e }é)l\&aﬁ‘ly%%ﬁue ucf%l gthgsisgl %P(I%% lggtt%&gg rﬁtgh“c e
quyhblmuhsaarlylaﬂjopuﬂn@ed land b libtarp as panedbl ddm&pcma&@(e g., ligands,
5eadlﬂgd [ gme |§ L ked by _ an EcoRl

s, snrall molecules 10 og1ca1 entltles to be screened or assayed for binding to
the protein target. Preferably, most small molecules that bind to the target protein will
modulate activity in some manner, due to preferential, higher affinity binding to

functional areas or sites on the protein.
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site on the 5 end and a Hind Il site on the 3 end.
Next, the pair of oligonucleotides is heated at 90C

w0 o00406585Mm nut e and then anneal ed in 2X | i gatiper/0sfohe001431

(20MM TRIS HA pH 7.5, 10mMM MyCl2, 10MM
dithiothreitol (DTT) and 0.2 nM ATP) and then
| i gat et eErmRNe OERUsRIap |Apsay 1§ fhe fgﬁoreécwetbﬁ@drtbfrm shiffj assay (3-
$30) , i

e A P R S D
[Bo020plefit dndes, @6, 9200 [Pﬁ&l@ﬁﬁlﬂio e:tr:ﬂ{eﬁﬁel abdo, ﬂra&mbﬁemmﬁdza(l@ Gen.

Si n an_antisense RNA i gonuc]| eoti de_of from about

. BYS)- pier 3§qurﬁ1h0évﬁélﬁ%det¢9t@m Sl srnlequdst(pde drugs,

| f
5%%%@?2%% PP S R aTER LR i, LEralind polpEpride based
tonafiSaity pf bioding dedtetrhmapomschycdnabyrzingf theingal mefodding curveh ef

ant.i sens nucl epti.de hybridi zes t
TR qa et iene Bt B Of DN RRkA e aed by tis
Itémlﬁlqu%ﬁﬂb@ FurBRek mﬁpéd elesi¥t rbg%@ﬁocgl LRANY e RO UELSDed
may be single - WD 2004/ 065551 PCT/ US2004/ 001431
deregin b detesmning nﬁtéd mqlmvlﬂselffst:tr ardedhlapfunstionpr betivity of the
S,ar tgpncééi1 nbased upon the teachings of Paddison et al.,

% Acad. Sci., 99:1443-1448 (2002); and

I nt er & @tfstla NPGRITI3 tifNOS 014 #1908 a Bidib binding or
99/ 32619 p m ch areqﬂ)‘lwég1 |rn%éc??§\€£at ed he?el nggf/al ens

rigprd Binding astiviy, d%smam@ wholgecellrlysasethgbcan el rappared by
%ﬁéc%sﬁtfe frgeeze tﬂ¥\€ Q&/&l@p(e (erqu lﬂﬁ‘@% in't n@%&%ﬁé H% chulléér{? érotease
transcription ogenous eque or exa

anhibitdéror The M@ARS mbl;tpaptideeney)be; parsially mplbleur purlﬁed by

Dr og%%:pggtean a }CI tsl%gg]g cI e| c gggﬁ? A ngg%ﬁljlté(glgglg specific

%Hﬁ@&ﬁms&medqnﬁhscﬁrmlgaﬁgg Shetificae! th itchbe:gl digRbicAnto the

Such a vector can refmain episonal

cmmwmmwﬁ @Olypep@deamelipulasalismsgleambeﬁ heggin.bBinding
trtan g {) rodudc ndtsa ?SI red anti sense RNA

ﬁéﬂ X/%a@t FLOT Yt ﬂjc? ed by reconbi nant DNA

t echna@gyounas Wads 258 RBARAEH adcBrdin}toahé meNReEk pfovide@erein,
be plasmd, viral, or others known in the art, used

fpd Wm@pmpéldﬁﬁeﬁ remwnte therbaelegisal achvie pf Bibmialegyce] the MGAT3
Eﬁgfp t‘f’de% %.c@ctrdfn %o fh%gﬂgéyﬁf n@?xﬁt?o%' dia ref&?%@/ 8@1%&191&@& this
nmen

ventlon ereo can
il v@ntbe.r Itkmavmf:mpﬂafba tlﬁahl guélf tnotlvlarey campmmﬂt abjyaieemPloyed in

preferably human cells. Such pronoters n be
PRanb ] BieraeRiRPRaRs éé tregjipga mrts%qr@ét i madipded by the

QH(I@I%@{%‘? }#I}fﬁ%phgﬂs ﬁ%dnﬁlrgﬁteﬁ\r{%go eR5ddvilh A '?ﬁ)h@é'd of such

regl on ture, 29:304
(U]:@lﬁie)l}i attﬂlmapﬁuunailyeiffecbm anowd of the ctolmpoﬁhd li@ngfled by the

i (%a %gg of Rous sarcoma virus (Yamanoto et

5‘?& OCBLPCIINES 98- 797 (1980), the herpes thynidine

pr ondtghddiMEENRE pREeinvent 619%0\/?&5 Inetif¥Rdor tRGking an individual
U S. A, 20 78:1441-1445 (198 the regul atory

steq%cdrttfégckotreatmnh‘fét aldlsgasm dm@ndnr, gependitByr tnhgttlermedeetted by the
%JIGAT%lapo ypeptlg 6 Of %l?e 1%%en(ti](')%8czgr21pr1s?rtl§ administering to the individual a

therapeutically effective amount of the MGAT3-modulating compound identified by a
method provided herein.

In specific embodiments, antagonists according to the présent invention are
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The anti sense nucleic acids of the invention conprise
a sequence conplenentary to at |east a portion of an

wRR4peERsCri pt of a gene of interest. HowevePCT/US2004/001431

absol ute conplenentarlty although preferred, is not

Py At ORI S 5 P
Sﬁﬁiﬁﬁcﬁﬁ&tﬁ@r\&ﬁﬂd ekdor Cein@/r t&ﬁlml’é(ﬁﬁ% @E@fe'n&éé Joﬁta@[?edqg laBleast

E%brldlze with the RNA formng a stab dupl ex;
me postgd lage. @mle@bswdnmmemtlme S@Fﬂ@&cﬂw cgbmrateémtdmally

th? ﬁrdgsah{%}(ne nrge él?otlael emsbI ?%L ?Sﬁg{e stgal?en%g 56: arately
aaslﬁﬂmeldred'l'(b& &hidxb.fnlbld; o’ C&ﬂﬁfo‘r CNéiﬁ‘oéiﬂehﬂ skepend 9o, bot h

e degree of 30 conplenentarity and t he l ength of the
tgodepromuplgetidisas ditigense Aelibitery of Geae Eaprgesnort, rCeRC Press, Boca

IR TG S BB PR
ahl@ugln alhtﬂsefm{er]DNA st RINAeodiipdugk tipie-Helik pbrgnatias. Ahescaase

%gl) .- (ﬂ, 2004/ 065551 PCT/ US2004/ 001431 One
g%%ﬂ 8° Y IS KATOTSATRLG & PRI, NpHIcErmp 196 X00¢1 &) of
'Olﬁg‘i!ﬁ&&@nﬁbflelﬂﬁ&’es%fs ﬁft@é}@@ Eﬁg 96 Eﬁéaﬁ%ﬁgrgis‘i’&{ R Pfess, Boca

t he nmel t'i ng poi nt of |ze
Batqo FLd189%) ddplethelix f«ammtlom msmhmsﬁdanyfot instdnee I ceendl.,

he e, .e. 5. untransl ated sequenc
Rl AT e 073 B Codtity shabstispee oiduin @o8: and
\Biandsl., 8ikndel 2t lSOOaﬁt 99 NTRY FknBdb 51%%%5@5 dPFinding of a
However , sequences conpl enentary to

BRbREFsptdedte aeiplenenagDNANAR Wy e been shown to be

g];];e;gjr?}é r@xzﬁﬁ%ﬂe W@émé ‘I)ﬂglﬁ}’E ‘?ﬁg? ln%’ I %gl§<gtfs§ %gns%mmﬁ to inhibit

([Heggéwth dihths noﬁllyrgphim:@‘ue nukelam déﬂﬂﬁle&n%o ahy otter edlt Rds was
non- transl ated, non-codin ons

BIeviD b Ao A5 Nl LS RATROT GG (15R9 TUheSe be
Qo dishtd Qeﬁg)fe%}ﬁé@ o518 Bﬁﬁ%ﬁ% Qtugocéll@ Qﬂuh‘{ e oli gord ibonucleotide.
end . eot

transl ation ogenous onuc
doviplilenpioceduye far it ndyoSise isntesaitet an WDI%QISGBO Mridftye a pair of

l ud | AUG, st art
SERO R f&ﬁ@%l%ﬂ%@ﬁ?ﬁ?&? 0 n&“&B‘iﬁﬁ &i’@msaf\fﬁe@%nce
oEthiNi ekt ROt RO S5 @E@s beas pbh k&ﬁﬁ@ffdl@ismaﬁaﬁé&\bfgn EcoR1

transl ati on but coul be Use(? in accordance wth
ﬁlﬁﬁ/@hiheeﬁﬁnd\Métalﬁdeé S‘ifg@fe@le t3c¢nﬁylﬁcxtdthzepatr®f vhigomElestides is

Q n of nR |se
g%%t satsgrgo{l}lf‘élo%e a ply eagitlr]Ch ?(“nel%\g I"eg:% OIil Ru %fr{g{’lﬂM TRIS
Bidd p&i 5 prozhetl MigCy2, levg@ rditﬁioﬂﬁéﬂtéif(ﬂm A8d 0@ HVPATE) il then
nucl eotides in length. In specific aspects

fl ﬁfge‘iﬁq sRGEREGHPGE ide @f the é@i&“@b"%% IRMVY §80 91/&5580)
| east pdy/, eﬁ%l@ hd g'%ﬁdm%thpohﬁ)%]sc}f ﬁ)%llg;htﬁ% Bhé g’]?ls? Yod& the mature

| east 50 n géot1 des eotl
polypeptido of dw’prbsaanDNAemﬂonRM’y [0} uSEﬁltcﬁEésllgn an?@nti‘s‘bﬂsteLRNA

S arEle B S oot 8 v S o SCDNA oligonucieotide s
QL4045 bEObhARNRARPR TREIohIck thelent i hSrion

sugar noiety,
thereby preventing transcription and the production of the receptor. The antisense

RNA oligonucleotide hybridizes to the mRNA in vivo and blocks translation of the

mRNA molecule into receptor polypeptide. Antisense oligonucleotides may be single
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phosphat e backbone, for exanple, to inprove stability
of the nolecule, hybridization, etc. The

w@bdogoeissi eoti de may i nclude other appended grPUPESHO4IN1431

as peptides (e.g., for targeting host cell receptors
in vivo), or gﬁents faC|I|tat|ng transport across t he

& |doubls sirandsdaRauple sianded RNAjsanay b?g%ﬁmg@@ hpsed “PPBéhe

9
Ie\:tlté?k’{%n1 n_g’“ %g?%%d?&%{fa?tlg.l"st%c’ i, ﬁé;@s i 64 %5%&)(81% 7 ;’
Hnﬁhnanmhald?nbhbﬁon\m%m8)1&90&&%&%@(99m5&ﬁimhic]151e hereby
1988) or the o -brain barrier (see, e.g., PCT
PABIPRted g 85P49134, published April 25, 1988),
hybri di,zat 'e%odfrﬁéng 98¢ &lisChRAVRRBR RULHE e n(\%%?on & 3pﬁ‘oduced
Krol et al., BioTechniques, 6:958-976 (1988))
i intracetaladyibygrang@ipton (e en em@nousmquerphd?qnexmgle a vector or

TR0 D hS LaN T B g R 2t gt ndgle Hei BN A of the
uﬁpéﬂti@ﬁ, SBHRY Vet & duldcodiih AS8HRACE ERDATIG tAK hitgheAGaRtcleic

transport agent, g%brldl zation-triggered cl eav&}(r
a@géh@ the HWSQUQMDSZ 4 NeEesEMm IPOFNUBFO0W] oheryme cpemosomally

SN 3L SLLARRL B PO et o

WU et dﬁﬁlbﬂgonhﬂictdal(ﬁy ieéathbiaght DN A Sedhnuligg uicthods, standard
5- brompuracil, 5-chorouracil, 5-iodouracil,

H plesatht YfcHSs CambR PliRvaid, Wiral cest qfhery kBRyp & the art, used for
g‘_ élg&ElBR XYY )ﬁdy?@%}’cln%t\@ytkgrﬁﬂérc@ﬁ% lEXBres%lon of the sequence encoding a

oxynet am nonet I ne, b-
qaﬂqupyd&abhﬁh arentiom ton ftagmants Itherebfhg/ailrbnbﬁmy promoter known in

%Et Plg(s(b altllil ?{%}‘E%%%uﬁg erz%?%t%rﬂ%t? @qﬂ]ﬁ&g@ promoters can be inducible or

TeonBidinld. ash BRmdterd ngdlﬁﬂ'ét By agé‘ﬁ@t' lﬂﬁl-tedzto the SV40 early promoter
met hyl adeni ne, 2-net hyl guani ne, 3-neth % cyt osi ne,

Segiot lﬁlﬁbmytsmndw@hamboram_aew 3;04 - Tk (9B b thsi pyemoter contained in

éh%gt %%ﬁl ?mqlg eéb? Ql{shsl-%lré:m;ng Cvllﬁus (Xamamoto et al., Cell, 22:787-797

k(QQ@())[}hmeﬁ%SYﬁﬁlﬂﬂﬁfélpﬂ&notel (Wagner et al., Proc. Natl. Acad Sci. US.A,,
- met hoxycar box% ui:ﬁur aci |, 5-net hoxyur aci |
p &P

n7é3t AL M5 -(RRR s gIySe@nges ofithage alleﬂészl}ﬁa% é?ffec(Brmstef
seudour aci |, queosi ne,

ge?taﬁi%g?ﬁg,éqzﬁ}%@%e@ thiouracil, 2-thiouracil,

4- t hl"ﬂwaimsénseaudeicm;cldsroﬁmel mvmtmmcbn@n@e(ya@cgt:hw acid

rreth | ester, cil-5- cet

‘?W‘Fnt%’ttﬂ @b@ﬁ%& Hom afsﬂﬂ&#ﬁﬁﬁalagsqépz of 2 EERs iSRSy
Lﬁ@s@é\ier eﬁa@&lg@é%n[ﬁ&ger%a@ty, é!lﬁloqgﬁ‘ﬂ}e@é}%&r ot r&{fﬁred A sequence
ant1 sense ol I gonucl eoti dé&” may al So conprise at | east
dicompizgieni sy tcs atgeast a poitmnyof s RACA Edeferredio h¢remgm@al¢ﬁ a
i ncl udi not limted to, arabihnas
e iR StertRyy ety RIS BLEBRyofiee wititheRNA
agRARsERMble HilfeaRh t&%ggopddugwwﬁh@m drfiBese Mtlekagidlof the
|'east ~ 20 one nodifi ed phosphat e backbone sel ect ed
fingentionea ginglastrprEpiide dgpleb N oray| thyd hegigsted,@r teplex formation

%ﬁ%ﬁ %%S:S%?‘n 6‘?“ Olgflyet%q'lg%ﬁggg qufl tdlé]f)e%%to% both the degree of

complementarity and the length of the antisense nucleic acid Generally, the larger the

hybridizing nucleic acid, the more base mismatches with a RNA sequence of the

invention it may contain and still form a stable duplex (or triplex as the case may be).
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. speci

phosphoram date, a phosphordi am date, a
nmet hyl phosphonat e, an al kyl phosphotriester, and a

wo eoonmessnl or anal og thereof. I n yet another PCT/US2004/001431

enbodi nent, the antisense oligonucleotide is an

r 25 oligonucleotid a- ananer |
P RGS Bbe Ge CorurerSp acpiableclsa el S BARG Y use of standard
fpﬂ%édqﬁes% HBte AP ltmﬁeﬁﬁg%gﬁft\lef {18 1 yﬂhgﬁed s&ﬁﬂ%ﬁr y to

the usual b-units, the s paral | to each
ot her @Egumpbptl@s thit.are mplemmuarw.oFmtSS e@&fﬁw@e%gd, e.g.,

7 T, I
i minprPRasRumPER s 1% fillhene AUG igitigtion gorig, should
Resrk most effelehity Gl Ahikiti A8 dhnslatdh. Ho®BIdresd gﬁeﬁﬁé\tgﬁiﬁlementary to
anal ogue (I noué et al., FEBS Lett. 30 215:327-330

(the 8 7yntranslgiofrsaquenses ofasRNA sthare bepneshowario haytfbetive at inhibiting

' th k h ]
MRS SEdRB Sl A0St TR wiBH Rble alsyns
11894): ’IH&% U@&ﬁ@%ﬂ@&%ﬁﬁédﬁ%@@éﬁ%lﬂ@i - or 3” - non-
commer ci al |y avail able from Bi osearch, Applied

Bravsitedengn- C%ctl%g Jegions of R pRbIESleotdshsapnse Of egayention could be

L R G e e

religonlupleosqes @oatpéenadntge nel teesO unttasl atadhrelgeon cpfrthepaMA biyould
f controlled as ol r.supports (.Sarj
dpclyfe thégpgplement ptthg %@é&tar@quog Ragisante eligonusigsy
(o%%ﬁﬁérﬁentﬁ‘gf% Ny A%oéﬁ‘l‘g'@ﬁeﬁ'@a@ sk 8f1didR Shibitors of tﬁanslatlon but

conpl ementary to the coding region sequence of
iqoubkhhd wad codedrdsscauwat the invswionoWilether desagnedtto hlyhndlze to the

Pt I Eod R ot EREA oPBREE pBFicdRh o BN B ey sx
i fieledtl@esGaticow, iad reﬂfablﬁ@ll%ﬁbi@@ﬁ&@&aﬁgciﬁg frogh @to about 50

PCT International Publication 90/ 11364, published
apclsptifesdn langdp In spgoifiq aspecta the abgpeyrdentidedyatilozsp 16 ppgeotides,

(al' ?e%gtfﬂ Am:'léoﬁd& Q%Xﬁ% nﬁlgﬁgtlde%lo? %Y%e%&%{eoﬁges troy

I'c recognhi’'tion Séquences can

nRNAs Tlmqroﬂﬁmprebddésgofttbe inkentjuml oan e BROA | od RN Afor thieneric
i nvention, the use of _ hamerhea ri bozynes is
%F‘EP% Wfleripatiygs on SnditigherSiaRs geqe \slélg#m@dacﬂ or double-

s%ﬁ&édo‘irﬁe 911§61ﬁ1§:ﬁgt1ée50£ybef Ih@(‘ﬂhlaﬁ Gt the gh&r}ﬁofé tsugraQ 'mBiety, or

conpl enentary base pairs wth the target
mloqohamﬁﬁCKMnfor iesamhlat totltr@rcb\&rs@nllmrﬁlaﬂhdmvbculhehybrldlzatlon

b . 5 -UG3 . The.

o aBF oo SRR BB oo Ao sed S0 e BTPRELes G2
viBt ardefi@¥MosticBll k&R pid indsh)l & a%@ﬁt@ FAdPeti AP frndpultla¥rdsOthe cell
Hasel of f "and Gerlach, Nature, 334:585-591 (1

Themplerang Gepsrir bisingetes Al Boc. Natheyché 5t rUﬁo&y&ﬁé%SSS 6556

1 Rk ol il Rt B8 Sl BB B2 BB PR pubicaon

INOORAIES/0983 0 ubiliBleal Betesdet DAt 9881)3010&16 BLO@QEbram barrier (see,
recognition site is |located near the 5 end t he

e.g., PCT Publication NO: WO89/10134, pubhshed Aprll 25 1988) hybr1d1zat10n—
triggered cleavage agents. (See, e.g., Krol et al., BioTechniques, 6:958-976 (1988)) or

intercalating agents. (See, e.g., Zon, Pharm. Res., 5:539-549 (1988)). To this end, the

oligonucleotide may be conjugated to another molecule, e.g., a peptide, hybridization

triggered cross-linking agent, transport agent, hybridization-triggered cleavage agent,
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MRNA correspondi ng to the pol ynucl eoti des of the
invention; i.e., to increase efficiency and mnimze

wao be4ioetssracel | ul ar accunul ati on of non-functi oPGl/URIANA001431

transcripts. 25 As in the antisense approach, the
rdpozymes of the invention can be conposed of

nmodi fi ed ol i gonucl eotides (e.g. for inproved

st abi | THeyantibéds@ 6ligdtiicledtife )na?@Qn@flg’élﬁtqeasbgnéjﬁlbﬂl\fﬁﬁ%qse moiety
to cells which express the Enuc eoti des of

i Wieh s sshected fuany e gopgp lnébldgtgs ettt Enueditng- ﬂh@rouracﬂ 5-

r 4 duced into the cell in th

Hr'é?x%m‘é‘ﬂ 'BHX lgr%uh{(} 5) da ugaCflo y[{ot}%ntpmer %W ﬁﬁ c@?yqeytosme

e cri

aiq(aasmwy@ammemgn%ﬂ B-Rrsx9 it §1a38inoBeM9B20hiouridine, 5-
del.i very invaol ves using a DNA construct "encoding" the
(RHRSEy syt Pomﬁh@l“&?gl& Fhéllyd@ﬁlr@&ﬂsb@f@rﬁbg@l@mwlqmﬁosme, inosine,
as | 1] l .
AR Slen S oA RAR £, B8z, 2
sudthyledenie, @,umthylguﬁﬁnegﬁ mbthyrcwb@mynﬁrﬂe@lyldﬁésM@N6 adenine, 7-
2004/.065551 _PCT, %2004/ 001431, destroy endogenous
A guaing, 4-Peihy BREnaReiRpReil oirmegiaryampomsilptesthiouracil,

%@ia‘-]b@narﬁ%ﬁﬂdﬁ@é’b%ﬁew ﬁ@ﬁﬁbﬁﬁcar@fx?equ i rg 1% %Lm@thloswﬁﬁcﬂ 2-

intracel lul'ar concentration is
qthﬂtmw-lsmmg@hﬁsmmagumlbﬁ -osgaetic acd (Vr)ayvybatoxosme

FRISBHER th sk e P B s e gt 4

mlineﬁlaeﬂ 3-meaRldradl, QfacePBk ARbiiCaGe hlethyl &84, ﬁﬂa&f l5‘5‘03(yacet1c acid
e. stimulation of angi ogenesis of tunors,

t(ﬁ)eﬁéﬂ%fhﬂ 2-fhdeupel. 8r Gprmeinerd-Nabpwbomsipremsil) Ima@u‘t (gmwhand 2,6-

qﬁgngﬁﬁkkLeratlon for exanple, in tunor formation or
gr owt ant agoni st/ agoni st may al so be enployed to

pr evelTthe hyfiense/elinbieotidOmealy aeaamFr@ui e ey hodified sugar
E%gl [ feratqllgrIO of epithelial lens cells after

sy Selpett Hom thg gxupdncladingdruf noplimitedta. arrbitose e

@m@gg@mm&mgg%mﬂbgyaﬁgh%&g pol ypeptides of the present
invention may al so be desirous in cases such as

r est eogétsinatheeembadimeni; theaatmglscmsb alipgnucEoade comprises at least

PR AP PR B o okl . B v
whéfﬂﬁéptﬁﬁdtﬂﬁﬁt@l §bhd§§ﬁox@lﬂﬁﬁio% @Bﬂs@H&QHﬁ&tﬁlﬁﬁﬁt

prevent, and &nose t he di seases descri bed
Hb‘?s@hﬁmmr@ﬂﬁg a thﬁzéphom amidath apneshylgbesphomate, hodilkyfl

i sorders, and/or
gﬁ&éhi)?%%tgf aﬁ%%}‘@rﬁac&glog nﬁglg%ﬁ? ﬁ?t?ed to t he di seases,
di sor gieya ,an&t@emﬂ%dzﬁmeﬂn thetan@fssé bﬁé&ﬂckbﬁ@é@%%aﬂoﬁi&w
associ ated wi th overexpressi on of

I t
%&}ﬁ‘éapﬁ e B1OTRGi Qligonurieotideerns enecifi double- stranded
ﬁ%ﬂd@'vﬁ&ﬁédn‘?ﬁeﬁi&tary%ﬁ A%HM&@H, cgﬁrﬁg tté e Rl b-units, the strands

run parallel to each other (Gautier et al., Nucl. Acids Res., 15:6625-6641 (1987)). The
oligonucleotide is a 2-0-methylribonucleotide (Inoue et al., Nucl. Acids Res.,
15:6131-6148 (1987)), or a chimeric RNA-DNA analogue (Inoue et al., FEBS Lett.
215:327-330 (1987)).

Polynucleotides of the invention may be synthesized by standard methods

known in the art, e.g. by use of an automated DNA synthesizer (such as are
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nol ecul e directed to the pol ynucl eoti de of the present
invention, and/or (b) a ribozyne directed to the

w@eignessseot i de of the present invention. The POI/US2M0410P1431

sections sets forth the materials and nmethods utilized
in the 25 present invention. MATERI ALS AND METHCDS A
|c@armertialis v aitblst from RipsemchTAPBYedB OB YleRIglG e &s examples,
lvsis, A co ive BLAST . .
PR e oS0 B AT ABRS R SRl ln
(A IR0 . 160024 5133) ), afettiyZgtasphonstddligoaticladtides can be
(2001) J. Biol. Chem, 276(42):38862-9) against_ the
HupRACd by Bifeols e ielirdenoralass pARHPt BIPPOSEMAEREE 3l vidpe Natl.

u urege. k $1d T. The EST information
MS?%%O&%@?QM@/ 2004/ 001431 GCenscan

pr og L awihile aetidehemueted déocqmieiinedtatyhte tiodidigs egipneageence of
of the candi date enes. These candi dates were further

ftLT* t@ﬁé@%fgﬁ%@ {,? et @Pﬁf‘owm@e@ﬁmﬁ@rtpéﬁe fr%%}é??e“mfans ated
RESBHGEe thbstPisterBg novel; 2) nust code for a 30-40 kDa
protein; 3) should contain at |east one transnenbrane

r egi onPotnital dategomsis aontiag to the sivgnaidn sleg urshule;camytic RNA, or

TR O o S A5y O S ABE nyptisned
Ra¢tbBES 1590, Saher eedldsEatcR, wmz%zfsihglb@mgmﬁle rijog$i@es that
criteria were profiled wusing TagManTM quantitative

rBrRve ONRNAf at shie speaiiivi rdenanitiperiequentsp pADREsUSEd thdestrey mRNAs

FORERlar lo eyb R S ROER B Rrven . TN I Bfficie,

Libazeaue iogefasp dnosribead viberynidsaladvantRNAS at letaiond dictated
proteins, the percentage of sequence identity and

SIS [PeiRas thahfQrm CUlemFRIAFYRREe PHISCEE! Hiedgfieaivp Ry The
a@ﬂ%ets J{eg{.\\?ﬁrg%g lf@ﬁﬁﬁtrl%]@ :tdﬁg@ggl?@%%e R foPoWhth éggtrlct,hce of two bases:

orit proogram mappi ng
of " -bidvan. MeAdRsTintonasd peoductial ofZlznimnerheadebdBAES ic®dNAknown

15 sequence (SEQ | D NO, . t h

38 5Bt ERER debeiTaet R Y i GBI e fchigorhie! 2hs:ses-501
g 988 Birasit /ard A¥ndBEN Qe hRBmBHRh GU8z RS Abavage sites within
I'ntegration System '(BLIS) Eqreogr am B. 'Coning of

rearla nulEAi® seMace distloserhintthesqspertiedistis &g ¢he yibpryme

t.ne_hi oi nf or L cS; anal ysi s, ..an ant.] l.i g9,
deEgheee STRLAE Rttt R 814 REMRR ne hOFtend of he
darRNgOEsHresh bt He the bbigwidleotideeafigiRdRvenhionPilcoltb increase

GCCCACTGCT TCTAGATGCTCCTTCTGCAAGGT TTTGGAAGT GGT TEEEEG
efficiency and minimize the intracellular accumulation of non-functional mRNA

transcripts.

As in the antisense approach, the ribozymes of the invention can be composed
of modified oligonucleotides (e.g. for improved stability, targeting, etc.) and should
be delivered to cells which express the polynucleotides of the invention in vivo. DNA
constructs encoding the ribozyme may be introduced into the cell in the same manner
as described above for the introduction of antisense encoding DNA. A preferred
method of delivery involves using a DNA construct "encoding" the ribozyme under
the control of a strong constitutive promoter, such as, for example, pol III or pol II

promoter, so that transfected cells will produce sufficient quantities of the ribozyme to
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CTGCAGGGTTGTGGCAACTCCCATTGCAG 3' (SEQ I D NO 15). To
enrich 25 single strand cDNAs that hybridize with this

wG@emueessel an aliquot of 0.2 ng of Aigo A waBCHUKMA4/001431

with 6 g mxture of several single-stranded coval ently

C jrcular  cDNA || braries i fe..Technol ogi es,.
SR Pl E P meafia e B Gwlaipacoinss bR Gake
visisdiga rledules dare CataBitic 2 10wRr AitchcONMDA Hné&firdiitn 30%uired for
formam de, 0.75 M Nad, 0.02 M NaPX, pH 7.2, 2.5 nM
EEffenqy. 19 SDS at 42 C for 26 hours. The 30 digo

o > ol ineubat od with | i
T TR F—
Tprolfetdfibn efficcts o5 theGobypvbiNgdslof tHa &Rl AvveRtibBePnépléAdc cells

Cfor 60 mn with agitation every 5 mn. The beads
VIBA LIS 8B cira SERUIRHEAPT igiegsness pfumors 5ad, thgefore, retard or

L T

4% g@wilhe enriched single stranded cDNAs were rel eased
fromQ,igo, Al streptavidin gneti c bead conpl ex by
i ncubgf’ie%‘ﬁ“%wﬁ%f Sk oSO Yo Prevent EYReraspular
Hifeaded, HIANASvAR IR RERRAGN RE S5k
i nto doubl'e stranolg by P(%ré 5%%1%29?%{%%%9%%5 rlar
©htagict giygeryFBrowentthn &' the GOTIET KTANT GBEAGIOLY B pti S the
6). Reverse: 5'-TGAGCACATATTGGTAGCCG 3' . ( SEQ. |
ﬁ%%‘?‘%m‘ﬁ%ﬁm&aw S SO o Vet & EREROYS ARaPaey
iafgiopkstycol i DHL2S cells. The transformants with the
right predicted size were sequenced. One of the
cl oned he pptagenisigrsenist mey tse beapdoyediio peevenidhe geavth of scar
fisdel dd ¥« S naesh Py the comparison with human
genom c §equence a predicted to contain the entire
open rlhadnngohisFponist wag alkb®s empleyedito tiehe presbmtdynd/&.
ng%g/hnTk/lﬁguantitati,ve PCR anal ysi s of human MGAT3 15
pserRAdizaases deicabedibereiing the Tri Zol prot ocol

(1 nvi : : i i d .

oy S A0 ROV b SR S s
divoutose dnd/by cateiitzansy inolydigeglbuehetdimightortas tisedsos, elisndees,

S SE PSS e i Ao oo spesion o
a9au@ncRot@Soff the plesertlih@ABsh Wy bilmirdialiBeodeneRnl @V AHantisense
in GenBank to identity regions of signiticant 20

sdesaicdirestaddp dempaynualaeside MINEDrgseninayentindat atbsa

A j ing.. ABL Primer Express Software
R B e AR LA BB Aot o e BB S pai r s or
| ess) Théfdllgwihgresctidnslsdis i (B fdRRARSaNIBh&hadsSfilized in the
sear ched agai nst Genbank dat abases to ensure the

PLSEUENEHEERf j city. The ol i go sequences are: Forward
Primer: ACTCTGECCCTTCTCTGITTTTT (SEQ I D NO 18)

MATERIALS AND METHODS
A. Identification of human MGATS3 by bioinformatics analysis

A comprehensive BLAST search was conducted using Saccharomyces
Cerevisiae SCDGAT?2 sequence (Accession No. YOR245C; Lardizabal, K.D., et al.
(2001) J. Biol. Chem., 276(42):38862-9) against the human genome sequence. The

resultant sequences were used to capture the existing EST. The EST information and
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25 Reverse Priner: AACGCCTTCCACCTTGGIT (SEQ ID NO 19)
Probe: TCCCAGTCCACATAGAGCCACACCAAG (SEQ I D NO 20) An

W(alzdoq,toeﬂssnf 100 ng DNase-treated total RNA wasPERmsmbee1431

to 2.5 gMof Reverse Prinmer in the presence of 5.5 nM
by heatin hes Ieto72Cfor2 m n_.and then
h@%ﬂSF fPér%W@%ftg?n ‘3%‘} erdm‘j the qogggrsgguqchﬁgﬁﬁ gle
( 0D THeSE) calidaR9 W%Mﬁﬁth(eﬁﬁﬁ%(ﬁ ﬁgull_% ﬁfeh%ll&‘@fr% (ﬁ‘ﬁ!&‘?&d Tth@ gene
e reaction at 37 C for e sanp was t hen
mfad@tﬂ 1} musi0e fayel; 2) miust ¢cmie (fmmail(ﬁm@ leaepr@nmy Aeshould contain at
tection was carri.ed out

titati
R bi BT roR O Rt B pe bR S35k SHafintpdl nitst have
Ifigh dWR2004186 aéﬁlseﬁ’lgﬂcyg&%@ﬂ&/aﬁgﬂ 43 SORBLTD OMhe tissue

m xture with 2.5M Forward and Reverse Priners, 2.0M of
Pxpessios patgrnsifer Hees candidater geapsifubiillingpllitrsg cuitsiridPare Progiled

r ' S then d at 94C for 12 nun,
gﬁ@@&%‘wga%%ﬁ% 94 C for 15 sec and 60 C for
30 SenAbit e catidaté géhemﬂn&pmi @hﬁﬂi to édpeesk MigBN Al e intestine,
cycle (CO of the | owest exgress ti ssue was used 5

28 sherwn prEigren® dssigasipd &3 W eayisfop Forfhey sfudps Fey |
r RV
Ttk LORPER DLy EXNIEA el RSB e pprcentae of
| seqédncy adeutity ﬁd@lrﬁﬂhﬂky vods cdictifagrdewitie Sap éx @ﬁhpﬁdgmm The
basel ne and the other tissues, are cal ¢ ted. as
l&ssg%%nsﬁ aﬂ%ﬂfp@&&ﬁﬁmﬁnafmm%%% Cﬁ}@e@} Agonthanisy COHOINTI
&gb,ﬁngo The predicted codi ng sequence of human MGAT3

s fused with an NH2- term nal FLAG epitope
( NG)Ymmpm(gSE@ut@nMﬁm apirnomeneailoddidaiiondhe ¥GAT3 cDNA

ERE TR RTINS e RS Emt e NG g genome

t\férﬁ@rﬂwﬁﬁldﬁ Mé%_ SBIRFSTHC Mo in RROSIBRGMANScal Integration System
FLAG human- DGAT2 was expressed in the sanme nanner as

dBEdhrpropranceneral |y, cells were 15 infected with

viruses (MJ>3) for 2 days. After harvest, cells were

washed with PBS, and then honbgeni zed vvith a probe

SoNCoaigy of HunHevIgeizeadNan Buf fer (10 mm Tri s- HCL,

pH 7.4, 250 mM sucrose, 1X Protease | nhihitor_ Cocktail

[ Rochéysing Memsediried peapenses fom theleprrRaticsaalywsiss§n antisense

V@{g@ mr% na dzﬁh ro B0wfth B¥nlonBe st Qla W%{)@EH &vithtBE¥oltowing
| nobl ot ana1yS|s al 1 quot s of nbr ane

pegiaacasS’2dotier e | oaded on SDS- PAGE and probed with an

s A red Rttt A AR R A AgseEaeaca

&:TGGAG@@T?G@G@cX@@TdC@&WG@Amst ESE%MD‘N@QS To enrich
fied from Col eman (Col eman, 92) Met hods

zsm%n&tmdlcmﬁmth%hﬂh@m;ze \Eitle Hhis @au@ncgnartdmuat P2 g of Oligo

| p&ﬁlqlgnn?r acﬂwtﬁ/gm el n s Iﬁ%f %V/Sea BUE s%%élﬁwvml\énﬁy c?ose(} circular

cDNA libraries (Life Technolog1es, Rockville, Maryland) in 50% formamide. The
mixture was heated to 95° C for 2 min and hybridized in 50% formamide, 0.75 M
Na(l, 0.02 M NaPO4, pH 7.2, 2.5 mM EDTA, 0.1% SDS at 42° C for 26 hours. The
Oligo A/cDNA hybrids were incubated with streptavidin magnetic in high ionic salt
buffer containing 10 mM Tris-HCI, pH 7.5, 0.5 M NaCl, ImM EDTA, pH 8.0 gt 42°

C for 60 min with agitation every 5 min. The beads were separated from the solution
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sucrose, 800 M phophati dyl choline |iposones).
Cenerally, 50 pM of acyl coenzyne A and 200 pM

waeeo2oesapacyl gl ycerol (delivered in acetone, PCTEE2004/001431

acetone concentration <2 % were used. Reactions were

started b ding protein and 30 term na addi n
R & BB oRd msreb g des 2N il D! SSHBALIE SDS at

e fetit g ERC Y o

&ﬁhgie(lB Eéa’kﬁddﬂqﬁex by Wcvbationkbith N@ﬁ&@mfl@hnn The released
PCT/ US2004/ 001431 Identities of triacylglycerol

(el cDHiacyargy P%wlmreqlmd anderegeadgnipcdauble gnds by PCR
f@?fﬁﬂﬁe%ﬁy‘”ﬁ?gﬁga OSand other lipids were verified

(Sigma) after staining with
| Fothvael: ﬁamGCTﬁéTa@&ATGGCBmTITB EEQUDINOsL6yer e

traced _by nmeasuring the incor oratl on _of
(REHETs) SoPPABRCASAITSG SEQIDNOIR s
mnoﬂ{ee&'uﬁﬁl sYr%ﬁ&é?f cﬁﬁgﬁ %g«:r%ﬁﬁr%ﬁgﬂ)&% d%fo%o@%?(ﬁ[@? cells. The

were al so anal yzed wt ol mager
HraRisformaats watthi the rightcpretad clzo weng) s&qhem@mna of thswhgles

R R S5 O AR e

SeRVBRGSN SR sdhuBh&UARl ptedBEd 88 tontdif thdedtie &5& xlthng frame,
NO 1 and encode a 341 anino acid protein havihg t

s’\é@fuéln@@fosﬁ@m@rﬁtnd}ﬁl gure 1 and set forth in SEQ I D
NO 2. Hydrophobicity analysis (Figure 3) suggests that
the predicted MGAT3 15 protein contains up to 5

ROt eAiNVa ™ JLanSERIDPER&NEQEB oh fulkih MIGEF3NOt contain a
cl assic signal sequence af its NH2 term nus. MGAT3 was

f ound Tasalf&NAovaslisyaiad usiog theehtiéol prapeal KEnVBGAER) grchguantified

f.a - qu 2).. Sequence ¢O ' aetha
oL 008 b Se IR AT YR s

HPendiRih oyl el&clfdphsiesis k@enduye the RDGQTrikegrﬁiﬁpI@cﬁtrbMQinye PCR,

Hence MGAT3 is a novel nenber of DGAT2 20 gene famly

(Fripery pad proBeowersfobtamperirera Bk Jiie)hymag MG, quegice was first
higfeq whis bl Jencsthiilq in O Bouic B R B (Do eniffcant
isaqEmte &i’v@rgeed:d SH@[ﬁaIUM(hgTB Ipeinield @di pablsesandte kenhiedigned using
or her ei bove, conbi n n ..MGAT S .
ﬁ%% BB oS o ambhey ) pplitans had Bike pairs or
o:4]] ﬁlnm@f aﬁd%o%ﬁ%en&? %f@&l@cg%h‘é& B%ﬁﬁﬁ@enbank databases

pro?el n, a copy of FLAG epitope was fused in-frame at
tthensmettagm spesificitivr €he phglegpanelwns arst r ai ns of MGAT3

REQIR AL R EEER ST MREFGTTTTTT (SEQ ID NO:18)

Reverse Primer: AACGCCTTCCACCTTGGTT (SEQ ID NO:19)
Probe: TCCCAGTCCACATAGAGCCACACCAAG (SEQ ID NO:20)
An aliquot of 100 ng DNase-treated total RNA was annealed to 2.5 uM of

Reverse Primer in the presence of 5.5 mM MgClI2 by heating the sample to 72°C for 2
min and then cooling to 55° C for 30 min. MuLv reverse transcriptase (1.25 U/ul) and
dNTPs (500uM for each) were added to the reaction at 37° C for 30 min. The sample
was then heated to 90°C for 5 min to denature the enzyme. Quantitative sequence

detection was carried out on a ABI PRISM 7700 by adding to the reverse transcribed

- 157 -



10

15

20

25

30

establ i shed and the prelimnary results showed t hat
they all expressed the sanme 30 protein. One was chosen

wa@roogaersom f or further study. Upon infection bRCT/US2004/001431

reconbinant MGAT3 virus, Sf9 ceII menbr ane extracts
uced kDa on PA ected
TR SR T N TR Wb%‘@%’&? 3 57 brobe Sooun
Pﬁ:ﬂ%sggﬁél/ AL Amptfra lCraon?sz %! ét? Plad i€ {E ld at 94°C
protern is i n agreenen h the predi cted no scur

nfes $2 nof, foliowed BIAT Sycldh b Db anfbrilS sod &8l 619 @ For\wol s@c After the
type virus and is different than human DGAT2 (Figure

A0 ey 69mplegd thsythrealold gels (GO ofthetlpeny caRrtessing sswermens used

a acllyve
70y B PR s R AR 0 B iR R ypioped o
sth@vﬁatmaaibunﬂxme thaeidiné by Balodla@ioge lﬂlﬁ'ﬁé&ence in Ct value. The fold
2- monool eoyl gl ycerol , reconbi nant MGAT3 nenbr ane

o Sliierenres Wetvsan die heselinesandribe aiger tissuesare galgulated-as 2AC.

di acyl gl ycerols (DAG (Figure 4B, |ane5). These DAG
products were m ssing when eit her menbr anes i nf ect ed
\ib.t Bxipebsdort yfyecbibeufs Fimbin MRS 3Wa lisetis@lls ( Fi gure 4B,

| anes 4 and_6). 10 Both exogenously added MGEAT3 and
DGAT2 Therspdiried ca(ilaa setgnce of wesangtideow ay tragy wishisg NH2-

(B A8 P L ISHEID O U ko

Iﬁapmsxb)i in Spedqpossaifblgépezdp (S pins@n celiﬁusiﬂ%ad hJEBacTM kit (Life
nou i ns ct cel l nbr ane protein con
?%83‘3‘5 ey Wg&? m tua%r? § kvﬁf?lgﬁtw%sl%ec n}?flbﬁ%ﬁ -human-

BBANe Wh%%Q RYscti§f ENaRRNMhaddE Pa &t ke bt Eéﬁsewérg
form TAG To test the possibility that MAAT3 al so has

D@&qteé@tlﬂwwes (M@I}?érfelsZ dastsoA@e( Firgeat.ecclByereweged outh PBS,

ed ect mlar to T
GRS 2 S Btk sk b B pRee ot Gy RitRAGT0 mM
dirtseliCl, pH 7.0, 259sa8bsuche! BC @ﬁheats@ Mhhi M Cockedil [Rdcke]).
%&antltatlvely, | abel ed DAG and TAG bands were cut
f

onbraneirapienns § (OO Kiiy redietsdiwets dtorgdiatt- 80 Gtuinkil usei fon

counti.n 20 r t ant th t he

R eSS Mreiaopl e Al GS PEE K gt prane protens
i 1dabéod 9O5S(FAQE8d %ﬁ)bedtvhﬁl ﬁpﬁﬁltrﬁmaqqmg@t(s&%na)
expressed in the Sf9 cel nbranes rise to as

as 22.8 nnol/mn/ng for DAGand93nm)I/mn/rrgfor

he tinme course, infection of wild
}ﬁ§¥(¥§f§§Wu.‘£a%P¥%uced background | evel of

acti viMGAS Rtivitied w&P@st/slx'S}eﬁ/fHES £ mf¥e 387 18- 2Zinal volume of 200
nmol /m n/ng for 25 TAG T respectively. These results

¢$ pedoirdin g ta hptotMMEATE doRlAram (‘Zk»thalsane(ﬂmtmihn‘ﬂaﬂeAp(rléﬁﬁ)l Methods
gbat C ' dual  MGAT and DGAT act ties. Example
nzymol. 88&8%3364) u]Slach reaction contained 10 uglo\){“lmémbrane progc'ens n

Assay Buffer (100 mM Tris-HCI, pH7.5, 5 mM MgCl2, 1.25 mg/ml BSA, 250 mM

sucrose, 800 uM phophatidylcholine liposomes). Generally, 50 UM of acyl coenzyme
A and 200 pM sn-2-monoacylglycerol (delivered in acetone, final acetone
concentration <2 %) were used. Reactions were started by adding protein and
terminated by adding 4 ml chloroform/methanol (2/1, v/v). The extracted lipids were
dried, separated by thin layer chromatography (TLC) with hexane/ethyl ether/acetic
acid (85/15/0.5, v/v/v).
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30 Characterization of reconbi nant human MGAT3
enzymatic features Using the Materials and Met hods

whegoeiosrabove, enzymatic features of reconbi naPCT/Hs20841001431

MGAT3 were char act erized. To optimze MGAT assay -160

WO 2004/ 06555 S2004/ 001431 conditions for

r ecormbioRBH ‘ﬁé&?@ 1 (§0691 HiagvdelyemeldAE). inpnoagdglycerol
t {

AR I i %9‘%%%@}Hngﬁt%aﬁ%ﬁ%k%ﬁ?ﬁéﬁ%‘a?ﬁﬁn%Fd bhcards
dSrg:m)talﬂat st@mufgamﬂﬁmnlnmomlmmﬂhg Ispmfn@énziyme&@ﬁvm wéketiaced

D I LT R
Sﬁd&w@ﬂ’&ﬂysglm@él _FQ@ 006 @ﬁﬁlﬂﬁndé)q dtrombh® é&%cx%% bl Ryzed with

reached O assess stereol Ssomer specificity,
s&i@%ﬂbﬁph‘ﬁma@ﬁycer ol (1-MVAG,

sn- 2- nonol eoyl gl ycerol (2-MAG and

sn- 3- nonopal m t oyl gl ycerol (3-MAG were assayed
(Figure 7A). The results ipgifgbq that MGAT3 prefers
2-MAG as the substrate are lane 5 to |lanes 2 and

8 in Figure 7A§1ﬁm£omanqspaﬁdngl\madonMO§ég@&il_ess of

whi ch W f , t

oyt naBEGR B RS RIRE upl bR B NSl HeiDy Aot
Msmg:rmmfom lesrkithe poly e s®eias esubiicd MO wnan GRELE QURd set
i nsect nenbr ane does _not possess stereo

dok g $’§§ I NGl andencogren34k Haingssidgreisiihavangthe sequoncs

sﬁo@ﬁ%ﬁp@f% bY¥nd §em§a cgﬁs 6tivity encoded by
orm TAG 15 st t s possibility
dir ectHyAroﬂZh@hﬁty\amaky&s \@E@uﬁd Iougssd that thmpmdtctéanGATS

I t ar Fi gure , lanes 3, 6.
&’ﬁ%te’él)conpah% 3‘ Sy Wéefﬁﬁﬁg%wﬁW Shitdd cRefan 2
RlsSic snayRERGRE 28itSNM2 18 mia iR UXG 2f3 TAG sl RIbd H&ﬁ@logous to
di fferent G stereoi soners. Furthernore, the anount

aremines efthe RCGAT2 genpfamilydiigiuna®t SeDGATR cpmparison indicates that

SHRSIRLS e LRk D030 PGPSR RS 51

[sBhijarin coMERAT U kegpeutioklyneiRn ¢St A3 {shendveB@embanst DGAT2
different acyl-CoAs were used. ~As shown in Figure 7B,

genaiamily Cesglisquesien of DSAl 2ozcag frmniy seg E2eps§.» afr@ ©2681) L.
RESI ChenPoyE@b YMGATS. 25 Exanple 4 Tissue
eXpression ?ﬁ?éeﬁ{) "human MGAT3 Using the Materials
and Methods herei nabove, the tissue expression profile

of human MGAT3 was anal yzed. As_shown in Figure 8,

anal ysi s of human MGAT3 byzbe—&%%nTM guantitative PCR
reveal s tialestidh$f 4RBfmbltine RlBst MEAY3 SXRE&S SeslcdiR the
30 digestive system The tissue wth the hi ghest

expr egbmgqtht Mesdridlsanddethodsi sat figrtds ereinabove, recombinant human

MGATS3 was expressed in insect Sf9 cells. To facilitate the detection of the MGAT3

heterologous expressed protein, a copy of FLAG epitope was fused in-frame at the
NH?2 terminus. Three independent strains of MGAT3 recombinant baculoviruses were
established and the preliminary results showed that they all expressed the same
protein. One was chosen at random for further study.

Upon infection by recombinant MGAT3 virus, Sf9 cell membrane extracts

produced a band of 36 kDa on SDS-PAGE gels as detected by anti-FLAG IgG (Figure

- 159 -



transcripts were found approxi mately 45,000 tines
greater than that observed in the majority of the
w0 p@gesssout si de of the gastrointestinal tractPCIE82004/001431
tissues with the next - 161 WO 2004/ 065551
PCT/,US2 00143 hest .expression | evel s make up
éﬁ% # ]ileOPf egq %Stlﬁ égqeswgpt \@th the R;edlctteﬁ glolecular mass

j @MWMW% bl i@ Phisd @ﬁ%@%mkr?ﬁse 512(%:{3 lﬂ'i@f%lent tgan

Transcripts are notably m ssing omac
thenassiderdgu Figee 4 lacheand TheAliqioys oft thembraos eGiracts were used

I t h th
ﬁ.SVcé‘%lf?u%M@%*Eagfa&s G b FAealpalt €5 RS g spy e TLC
?ﬁrﬁl\étﬁﬁ@ tRARIBS e ditRACR YRS Senbl ZIH%OGIGQPIegcerol
IeveI intestinal MGAT enzyne activity. The relatlve

srﬁ@aalyﬂnéltté‘ﬂ@AéFﬁpm@@brra@ﬁ pro@v@@dsthanmtr@rmo@dmgtthemd 1,3-

e SR B LG P YRS, LSS50k b S wien
tefithbr ﬂn_hmb&stneﬁﬁﬁecséch‘tvﬁh hema 1|5e @fDNﬁTﬁ&lﬁfs@J WEi2IRBd Bifure 4B,
ﬁlﬂ%lé{l ca&;tly lower 10 in i1leum RNA from Crohn's than
t i&@%t ed from normal s (P=0.005). Exanple 5
ocat o he R R PRI T MBG ATE R ERRS Bridiesd o
rte'gihyd)giywnk AIA(S) thand (Elganseﬁﬁ? Jilimids Iégelmdltﬁ)c Hofvxgv?b otikd typef] virus

: ease a itis at sangi . .
g%u?eé{] to p(ﬁ%g)anm%r&j @gﬁlgg Ii)anché"g re 48g lapg §§ fBB.ﬂ%ﬁPfé egpfanatlon
Vet ch@bonb8RnkEY o nRAb:fret éj%t@nr@nta‘iiﬂ k&'dund level of

mut ants 20 As descri bed el sewhére herein e present
MGt acsivity ndonp Beepradhe cen batsahby shombinandDGAT?2 as a

ant s d
SRR 2R Sl PR o BRpga scvi
tolanes pond I(nguidllB)h exdYehdid IPAGY PRt AR Airebthe Hileed &fthilar to
invention. mber of nethods are avail able to one

Q@M%M@Aﬁ@emanﬁoﬁ%@b@@ |amg1ate§%ﬁ tenferam iFéG @Mfiy
th t t
T 50 E8ks el Ao MEA L A0LP by R AR 1R RADRE and
TG bencBrWere futivbra dillGshebis th! gs)tlb_] ecteldro ulgjmd ktﬁntﬂﬁmoﬁ fcounting
g?e te (ﬂgﬁ &HPVIded or referenced _herein,
SRR i the gppeagance oh Mfand 3 ﬁﬁ%%%‘aéand&%ﬁcé?d
RxﬁﬁlcﬁnltJYFIQAG%@ (?@gil'i‘e S8} qtd QRciMdtR {/1t19§ )Eg}gssgcﬁ) EHRERFO cell-

i nventi on, exerrp ary rret hods are eSCH
R@m@@@sm@ ity as FgRas 2P Binfiod/atinmmg oM Giaod §. 3armol/nun/mg for

[ al t hou |l ed artisan woul d
TSY dAFGyhE Bl i P ointiTion R S VRO B By
ehdkgedumiatlevad P hétivigata 0. nofol ARR/HE fEGRAGEAGL. Pﬁmol/rmn/mg for
m xture may be prepared using IOng of the tenplate

reepRetivelYone of MGAT3), 200 uM 4dNTPs, | uM pri ners,
0. 25Urfa& results establish that MGAT3 cDNA encodes a membrane protein that
contains dual MGAT and DGAT activities.

Example 3

Characterization of recombinant human MGAT3 enzymatic features

Using the Materials and Methods hereinabove, enzymatic features of

recombinant human MGAT3 were characterized. To optimize MGAT assay
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pol ynerase (PE), and standard Tag DNA pol yner ase

whedofte6355Typi cal PCR cycling condition are asP¢DUSOS001431
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20- 25 cycles 45 sec, 93 degrees 2 min, 50 degrees 5 2
eg rees 1 cycle 72 degrees After the
f?%&rtmélﬁ FrerRbiE uamrb@”étﬁ%s%ts s cRRteRS Welp tiffated

t gr
RO
r @sinidl @bn@aﬁt@ﬁ@ryfmszrmbﬁtﬁﬂeowglﬁcrewrm D0 A Wheg tied eneéhtration
into an appropriate expression and/or cloning vector

vh Zmonpelsoyeberst rﬁcre@sﬁé/fudh@re&ﬁém@éygthemp émeqspd although

Th Ll reC|ate
SORE S by S BB LA 1 BB,
may beTel e&leﬁs’c‘M]A&} Stﬁreofsem%ﬁsp’écﬂiciw Lmislﬁmsleoﬁgeycerol (1-MAG),
di gested fragment and vector are then |ligated usin

mw-mqn@!f@édg oL (BRAGS e $1H3TRQoPRIBRIFAY ﬁff‘é?]e@tM%(% were
ﬁ%‘eﬁ (gl?uhe%}d)s TRd ¢ Itg ﬂﬁ?ca&fllﬁ%e(ﬂ lgﬁgﬂb’l?'?%%%rg Q-'M?;@ASQP% ;

nown i n t e art r sequence
amblsﬂrztty (cognpzany/ laae ditd lamasl and 8 éx Rigoad 7 AletoedynthesizeidXAdht s
b detern1ned b erence o the fal l ow . .
R fgiisss qf SUpsh wpg l\{%éi tvgrﬁ(ls%e g §Pout ot ALY Sypthesiged did
| fot @AMe. tIﬁsth%ﬂSlH Gha Bt kB orBRSd MC@NT %f:tut/lﬂﬁs»ds@éstsé@ﬁ
start codon of the MAAT3 gene (SEQ I
i endogenaws inmecttasllmheanbrost ddds net possess stendanspeaificdy 661 MAES. When

ed N-t t t t
ot PSR MST BAT F B Ra R at ee BT v Spffgea vy
SMANTI® formdTIA®. the second termwi |l provide the end
3" nucleotide position of the 5 nprinmer correspondin

t o senketest t,héfmpsgpﬂg}g@rq:qﬂyp\@GPg_Tz Oiesew ashdso used to infect ST9 cells
SRRV LY rBEEIG 9 By oA

cnembdeweteyabldie syditictivosimitr apphitedlliAG naap Ithreé ﬁlmrent
' he 5 end of t ence,

sj te. seguences h u
PIEICOROMEET EP@E%@% dhecarpount ﬂé”ef %mﬂzﬁ%lzsﬁ bastr?fé?rnbmant

SBBUENGES dotndaibidto REIYENIGAT®Y be desired in certain
ci rcunstances (e.g., koZac sequences, etc.). The 3

primerTs equ@rtb@ sftstratgeplimuy fog agylyCadid iradioavéive sn-2-

may b ermn
o HEREhR oS Rerol Brs GRAL o A% dbRAT T RS warg used.
(ASstown' indigurd IB, pmﬁfo?l @oAQClB’i)) afd8leolyPCHAGC18:1) are the best
nucleotlde sition the initiating start codon of
Q&%T@SEQ IDNO 1), and "X is equal to
the m)st C-termnal am no acid of the intended
N-term nal deletion nmutant. The first

Example 4
Tissue expression profile of human MGAT?3

Using the Materials and Methods hereinabove, the tissue expression profile of
human MGAT?3 was analyzed. As shown in Figure 8, analysis of human MGAT3 by
TagMan™ quantitative PCR reveals that this gene is selectively expressed in the
digestive system. The tissue with the highest expression level is the ileum whose
transcripts were found approximately 45,000 times greater than that observed in the

majority of the tissues outside of the gastrointestinal tract. The tissues with the next
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exanpl.e. ef erenced herein, the addition of other
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C-termnal deletion nutant of the present invention.

The skilled artisan 15 moﬂld pRreci ate that

nodi fi cati ons of the above i de positions may be

necessary for opth#iiiste RRiG®E hidh&ticars Wi l e the

I nvention has been described 1n connection wth

speci IMEATEngrodiisiogatsd ohbneho chromasomie|7q2bé (Hizuerl6). oblis

th (. abl e .of. further i ficat.ions dthis. ...
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general, the principles of the invention and incl uding
such departures fromthe present disclosure as cone
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whi ch the invention pertains=anmi may be applied to
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follo in the scope of the appended clains. All .
refer @Cfe‘?ﬁdef‘ésq‘r@m hpreipehe RisseridpYItAR GPoRIPRASES thicreation
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sequence included in at |east one of ATCC Deposit No:
Eene aloning gpethodology. Although one of skill in the art of molecular biology,

through the use of the teachings provided or referenced herein, and/or otherwise
known in the art as standard methods, could readily create each deletion mutant of the
present invention, exemplary methods are described below.

Representative PCR amplification conditions are provided below, although the
skilled artisan would appreciate that other conditions may be required for efficient
amplification. A 100 ul PCR reaction mixture may be prepared using 10ng of the

template DNA (CDNA clone of MGAT?3), 200 uM 4dNTPs, 1uM primers, 0.25U Taq
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A E’i &t d8s° HRAepLnids fﬂﬂ‘? LR Sebtiteshondimgy Reesirable in
asitale cashdstadces2bhd @eddck ﬁégn%Qathvé\&l%lzarQ}tﬂéﬂﬁigégﬁ using a DNA
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pesiirisSif Ag: Pimérird dedhided SRAAARUSRLAG &dudRe BB B€ated
%E %%%dggigilosftabglgcagfe: restriction site sequencés to the 5’ end of the sequence,
for example. As referenced herein, the addition of other sequences to the 5° primer
may be desired in certain circumstances (e.g., kozac sequences, etc.).

The 3’ primer sequence for amplifying any additional N-terminal deletion
mutants may be determined by reference to the following formula:

(S+X * 3)) to ((S+(X * 3))-25), wherein ‘S’ is equal to the nucleotide position
of the initiating start codon of the MGAT3 gene (SEQ ID NO:1), and ‘X’ is equal to

the most C-terminal amino acid of the intended N-terminal deletion mutant. The first
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departures from the present disclosure as come within known or customary practice

within the art to which the invention pertains and as may be applied to the essential

features hereinbefore set forth and as follows in the scope of the appended claims. All

references cited herein are expressly incorporated in their entirety.

25
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is selected from 20 the group consisting of obesity

and a gastrointestinal disorder. 13. A nethod of Claim

12, wherein said gastrointestinal disorder is Crohn's
divaeases CRAIMED £8:net hod of di agnosi ng a pat hol ogi cal
condition or a susceptibility to a pathol ogi cal

condition in a subject conprising: (a) determ ning the
presenge o foa.putation in ' . .
pol yn ug'l eo‘%llal ggﬁ?égf%g Feéﬁ ignaq}&loger? d Pe(cbo)mp&lggiggga o%?lxréucéemlde having a
paiditidg k&plen@oRibctdddror thedgrsts €aBistibg bty to a

pat holégi cal 30 condition based on the presence or

absenc@) apokyapelesiftediagsment of 38 IDREOoerA R piieotide fragment
P&Fﬁyf?@%“&%&nﬂc@ éncl&@ed i RO OF A D@g&ﬁ&\l& PTA-4454 or
pat hol o I [ Ity to a

gi cal” condition or a susceptibi
PRI Ael808, whaikh cxdndiridlizahleito SEQSIIDNECT; conpri sing: (a)

Sai 0 ) §BEREPEEE crepdnip FoIRR ot OL SELE NO2 or &

tibo‘l _ tiaéﬁﬁéﬁént%go&d(w thé E:EQ]'AOsQé.qﬂan@ iRAh&NA 9%k €3kt one of
condition orf a susceptibility to a pathol ogi cal

cHREC Deposid e § Tdnd4 Heordtles 680% vdrichaisdiyhtidighble to SEQ ID NO:1;

1ot 0 BB e e ERatBER  aoetifls i PESECTIRNPR 4 o
%g&ﬁwg?dé ﬂorﬂ@iﬂ%nt:&ﬁfdﬂﬁrfth?BDBWSE%u&QJeXﬂﬂ@&édCiﬁ aPlead one of ATCC

or thereof. 10 - 8
Deposit No: PTA-4454 or PTA-4803, which is hybridizable to SEQ ID NO:1;

(d) a polynucleotide encoding a polypeptide epitope of SEQ ID NO:2 or a

polypeptide epitope encoded by the cDNA sequence included in at least one of ATCC
Deposit No: PTA-4454 or PTA-4803, which is hybridizable to SEQ ID NO:1;

(e) a polynucleotide encoding a polypeptide of SEQ ID NO:2 or the cDNA
sequence included in at least one of ATCC Deposit No: PTA-4454 or PTA-4803,
which is hybridizable to SEQ ID NO:1, having MGAT activity; |

(f) a polynucleotide which is a variant of SEQ ID NO:1;

(g) a polynucleotide which is an allelic variant of SEQ ID NO:1;

(h) an isolated polynucleotide comprising nucleotides 171 to 1190 of SEQ ID
NO:1, wherein said nucleotides encode a polypeptide corresponding to amino acids 2
to 341 of SEQ ID NO:2 minus the start methionine;

@) an isolated polynucleotide comprising nucleotides 168 to 1190 of SEQ
ID NO:1, wherein said nucleotides encode a polypeptide corresponding to amino
acids 1 to 341 of SEQ ID NO:2 including the start codon;

G) a polynucleotide which represents the complimentary sequence

(antisense) of SEQ ID NO:1; and
(k) a polynucleotide capable of hybridizing under stringent conditions to any

one of the polynucleotides specified in (a)-(]'); wherein said polynucleotide does not
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hybridize under stringent conditions to a nucleic acid molecule having a nucleotide

sequence of only A residues or of only T residues.

2. A recombinant vector comprising said isolated nucleic acid molecule of

claim 1.
3. A recombinant host cell comprising said recombinant vector of claim 2.

4.  Anisolated polypeptide comprising an amino acid sequence selected
from the group consisting of:

(a) apolypeptide fragment of SEQ ID NO:2 or the encoded sequence
included in at least one of ATCC Deposit No: PTA-4454 or PTA-4803;

(b) apolypeptide fragment of SEQ ID NO:2 or the encoded sequence
included in at least one of ATCC Deposit No: PTA-4454 or PTA-4303, having
MGAT activity;

(c) apolypeptide domain of SEQ ID NO:2 or the encoded éequence
included in at least one of ATCC Deposit No: PTA-4454 or PTA-4803;

(d) apolypeptide epitope of SEQ ID NO:2 or the encoded sequence included
in at least one of ATCC Deposit No: PTA-4454 or PTA-4303;

(e) afull length protein of SEQ ID NO:2 or the encoded sequence included
in at least one of ATCC Deposit No: PTA-4454 or PTA-4803;

(f) apolypeptide comprising amino acids 2 to 341 of SEQ ID NO:2,
wherein said amino acids 2 to 341 comprising a polypeptide of SEQ ID NO:2 minus
the start methionine; and

() apolypeptide comprising amino acids 1 to 341 of SEQ ID NO:2.
5. The isolated polypeptide of claim 4, wherein the full length protein
comprises sequential amino acid deletions from either the C-terminus or the N-

terminus.

6. Anisolated antibody that binds specifically to said isolated polypeptide

of claim 4.
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7. A recombinant host cell that expresses said isolated polypeptide of claim

8. A method of making an isolated polypeptide comprising:

(a) culturing said recombinant host cell of claim 7 under conditions such
that said polypeptide is expressed; and

(b) recovering said polypeptide.

9.  The polypeptide produced by claim 8.

10. A method for preventing, treating, or ameliorating a medical condition,
comprising the step of administering to a mammalian subject a therapeutically

effective amount of said polypeptide of claim 4, or a modulator thereof.

11. A method of Claim 10, wherein said medical condition is related to

aberrant MGAT3 activity.

12. A method of Claim 10, wherein said medical condition is selected from

the group consisting of obesity and a gastrointestinal disorder.

13. A method of Claim 12, wherein said gastrointestinal disorder is Crohn’s

disease.

14. A method of diagnosing a pathological condition or a susceptibility to a
pathological condition in a subject comprising:

(a) determining the presence or absence of a mutation in said polynucleotide
of claim 1; and

(b) diagnosing a pathological condition or a susceptibility to a pathological

condition based on the presence or absence of said mutation.
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15. A method of diagnosing a pathological condition or a susceptibility to a
pathological condition in a subject comprising:
(a) determining the presence or amount of expression of said polypeptide of
claim 4 in a gastrointestinal tissue sample; and
5 (b) diagnosing a pathological condition or a susceptibility to a pathological

condition based on the presence or amount of expression of said polypeptide.
16. A method of treating Crohn’s disease comprising administering to a

patient in need thereof an MGAT3 polypeptide or a modulator thereof.
10
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