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Met hods of identifying an agent that aneliorates a
cardi ovascul ar, endothelial or angiogenic disorder;
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pharmaceutically acceptable carrier. Alternatively,
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sequence of SEQ ID NO 1 shown in Figure 1. Figure 3,
Panel A illustrates purified reconbi nant narine
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term nol ogy used herein is for the purpose of

descri bing particul ar enbodi nents only, and is not

intended to be limting. As used in this
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specificaily empainbassss el oG kuhoaicdl og secreis @ B of (e pol oeplide (c.g., an
extract%ﬁle&oﬁlal{.n)éequtt,nbs Jaﬁﬁgm&nméﬁ?fom E Lﬁteﬁﬁﬁel?kp@&c‘a%rﬁgland

nati ve sequence' polypeptlde conprises 'a
“a““a@%‘fcﬁlﬁ%‘ﬁtapﬂlé V0P AighqlPeEY e ami no aci d sequence as a
p ol yobeptidcvarther nead a biobpicalla havepolyphtigs haging atfldast @bout 0% amino
n
B B ek PR oA e R
varianisipclides R nrasics eefurspiidss Wiseisp erteps wnipp a5 f‘?ssdléﬂs ate adfed. pf dsfpted,

at the NadndrbeC- @ﬁmﬁiﬁ Bf th@powpqﬂwsc edzuiaylyrea@ﬂmwmame aﬂEasﬁa}ddﬁﬁ Bet inGino acid
% % te m e sequenc Ie o

sequence iden 1{[}' or a Fas at;e)%uct: %@/a %nélgoeaénd r?gtluence ted]ent oryap e?sl aﬁljalg t95 % or mcire a&nmo

acid Seaveng?eéem@tv é’dh ?henme wfuends olprsbidecqy ﬁﬁga@m(therfgf an

exthé @ﬁxeiANdparm depmt 3 uSAUMER Efks to B a.rlrfaﬁtaé dNeriO&IGHEE bfdhr an

al t¢ ar nat.i veI and
anve B e in g il i) iy e S L e
Optiongldyl, {hp eystor dere anding glid mpepivnsdeludy aminamid'subpg@tis sy ANGPTLA and
bi-ol ogi cally active pol ypepti de having at | east about
80% am no acid sequence identéty with the
correspondi ng nati ve sequence pol ypeptide, or fragnent
thereof. Such wvariants include, for instance,
pol ypepti des wherein one or nore am no acid residues
are added, or deleted, at the N- and/or C-term nus of
t he pol ypeptide. Ordinarily, a variant wll have at




8 0 variants thereof for use in the invention can be
prepared by a variety of nethods well known in the
art. Am no acid sequence variants of ANGPTL4 can be
prepared by mutations in the ANGPTL4 DNA. Such
variants include, for exanple, deletions from

varianis RRRb6A brQ8Sin tHd irDer@ibn St BSHrpaidl byoNGr@¥ offn@fhodhua kitdwintd the art.

. the an no of A
min g B ol 1 ARER VB GE pt irataig Boe SPH TR suc
variantd éqglydd, foe ckampipdieletioAT B, dhepitni intorpn srbeituling@PRejducpyithisthe amino
acid seﬁh@%f ANGET]QME E %un}ﬁnéfmm |séﬂ;§$n'c@cﬁcd&£d &ﬁbl@@amd dep031ted

substitutjgn rrive at
ander fAHEC Fﬁpﬂ%n“%eﬁ%@?% pr aﬁﬂ@%@%ﬁqgﬁ% &y ng%mé% %efyon > fftion, and
subsummm;a:tay bigadt astrivamt the finlieonyetehaving thh desiBidActenitg Glhie mytatidne that will
be ma?{eq{ {hQBkAgk@ %‘tﬂé a@%nﬁ (st L{l ?Ia&%@r{ﬁ%e Qb r@zIdln% %@,9@ 59 preferably
ranme and prefera

not create COITp enent a
will nqt gregtepaplepeptar it tfﬁf it prdseteeidery PRIHRRACLTS HB ﬁr?‘éA
ERhd ANGHTA. varldie oANGIRT lard phepdrédaiy tsite-dipdtedomadsbngsidsi@ucleotides in the
repar.ed (Wr=Yo\s
DNA &glco% the nﬁ\l%\ A\ E%’gf_dzél:j n l%%%tﬁsplag}&l%%%%@%_ %Iod@clfh% DR éngo%ﬁlg the
Vaﬂanbl P@pﬁ‘?‘?ﬁ’yﬂﬁf g dINA Reredjrapregliedfhg DNA enco d ing the
Vayiie ik mte&ﬁldntiohﬁ;[t@@fl irﬁﬁo @iﬂ@&ﬁ&ﬁé ﬂaﬁattoh&% pg}ilé\erhlﬂled the mutation per

se nee:? ?]Q? Eeopdﬁin tiezﬁlénegell-‘c)é ﬁziawgle a% ?p&rng alu B é)gna&téeroif g fuutagon at a given site,
randorp metdgrnesis man bakondubted atte sdeomdqer regigpand ¢he @xpmesged béTGPTLA variants

screen&f f@[dcﬁ‘et Stk @ﬁgomal: & of @éﬁﬁ‘ém&ﬁmy tféc%&s%r&?&kﬁng Sibstitution mutations at
f or mance of tation at a19 ven site,

predepo e PNy A RO HANE Bt 2T FIREnyS ﬁhgétff’f%aa‘aﬁ Gp-specitic
mutagéneds. Grepaniin bithe ENGRES SEUntANGSRbE heredrchabvtashicvetyabze display
techni 9{ iﬂss 2R aege%edqmpp@ﬂdbgaau&fwés@&m& activity.

&l’,les or rTHlng substitution nutations at
D r"@ﬁ@? AR ST FPERS Y RFESTHAYeS AU PLEHdn 3 e
appropfigtk keclonDy\roteis dbuces, geharillyex anppssion vedidr©f tﬁep@p)d that Giay be employed

for trak trrg\aglglgg‘%h?% Preparation of the ANGPTL4 variants

escri Bi'n’ can be achi eved by phage di spl z
t e agid exrensyslelstions sepralberange Se Pised P A Fridiepeptiondlly 1 to 10
residudﬁl-l:@hdmﬁlﬂl 1 198 0MEs Q8d HFSAG are Mnti@ionssuch a clone is

! eCta% s Lglge mse}'tglgsen(i-jclu%g 91}111? | gn o? gatr‘goxquar}{nngﬁ:ustw%wq‘\ﬁ%g one
an 1T an appropriate vec

residugyp e@impudemsf 6@@#}@1?&!11165?10@94 leextb psegeéhabwtraﬁe@ﬁm inggftiopyyd singlper
multiple R@no BAYrefi@ie€ ﬁﬂl‘a@e}dﬁ’éﬂce ihsOfiods i@ %fsé?ﬁdﬁﬁﬂvitlﬁ@th@ fatidANGPTLA

riate host. del et |
semerg ey RGPS BB ST oS 0T L ROy 103, A
examplppt # Emadal fpseftion dicliides a fugisn cfuegnal eptananahsthpr tktetodpgdusr homologous

to the o881, tARAN LY RLER f¥HRAk &m ge@aaaan%m&omﬁmnnﬁbs@c id
se uence insertions Include am no- and/o

pieioeg) AN T pragfant §8 {hai5 & WHohRt Igt W aming @%4 giflye oghe native
ANGPWD4 ypBgeh fetheted aiid ABfemt dedduk yosaiad @3t plhet Bbnt englinem st the
mventl\gf lAh\IG%%fl &E&ﬁ%&g&é‘i‘g&%aﬁdﬁ z{t tl éfa[ﬂ§lorolf64 §i} }Q&!‘TF%LQ Br a substitution at 169

I ntrasequence I nsertions

of mAI(IGPE4 SWﬁé@usttWt@ﬁ%mwbe Apds it ﬁéorﬁaa%q Witk thepgapgin Tahly eibes TLA

vanantﬁf&.)ﬂ afs@ﬂﬂ@n@%&&&@dl hiyfind dcomnsadoRtbed herti. 10 resi dues,
O bl O?glr lm aﬁ'é»F grOLrllped a %cl;rdfr‘)lg Eo s1 nlar mem:tl.he#»rogerhesAF?heu sm@:npam% (m A L.

SeftTon" i"Act
Lehmnsgquéwd@mwvm eqcprared et BB WgdhuRpblisherh dlaw [Yorrdi )t o t he

(1) no B At@aedAl) ,\q‘af @) ke e, lﬂJtP')EPﬁeQF)f ﬂg Wi, hat@nt h 2 —
etion fromr in )

@ “n“g%{ﬁd e O @ ?Tﬂ@ )’V(\%F E:CH @T@ﬁ&%oﬁf@?% no acid

(3) acidie isid(®@, M he native ANGPTL4 has been renpbved and a
different residue inserted in its place. In one
enbodi nrent of the inventian, ANGPTL4 variant incl udes
a substitution at 162 and/or 164 of ANGPTL4 or a
substitution at 169 of mMANGPTL4. Such substitutions
may be nmade in accordance with those shown in Table 1.
ANGPTL4 variants can al so conprise unnatural am no
aci ds as described herein. Am no acids may be grouped
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(3) acidic: Asp (D, Au (E) 9 0 (4) basic: Lys (K
Arg (R, Hs(H Alternatively, naturally occurring
resi dues nay be divided into groups based on conmon
side-chain properties: (1) hydrophobic: Norl eucine,
Met, Ala, Val, Leu, Ile; (2) neutral hydrophilic:

(4)ba@(£ys(§§ﬁ-‘xrg (-lﬁthas(LﬁSn Gn; (3) acidic: Asp Au; (4)

C hfg ernatlv:g_lly ttu%l %i}( 6ccu.m re:s(d'5 %} ma?r%e :? %1?% ng.tg] arto ps as!: %Qgrguron side-chain

prOPerFibﬁe Table 1 O g| nal Exen'pl ary Pr eferred Re3| due

w:g Hbbi© A ricakiS biet, Wla vnqﬁuﬂe? N§ Ag val ; ] Leu;AS I eLVaI
n n; I s , S;
tg‘?l h’%@ﬁhﬂ(cDg’]ysﬁrt}“Aéﬂ’ @ﬁﬁ Oys (O Ser; Al apSer d

G(Bl)a(:@)c ApgrGudu Asn Qu (E) Asp; Gn Asp Qdy (Q
Asn; Gn; Lys; Arg Arg Ile (I) Len;
(@)AI@HEH'K@ E)Phe NorI eucine Leu Leu (L)
I\IdF)lr%‘—"&f’GFSﬁI@t mﬂ‘feéce ckzi oriepion: Gl & phe |1e  Lys (K) Arg:
G (), arodfic: AwpgTyrMet. (M Leu; Phe; Ile Leu Phe (F) Trp;
Leu; Val; Ile; Ala; Tyr Terfila_(P)AlaAla Ser (S)
Thr Thr Thr (T) Val; Ser Ser._Trp (MW Tyr: Phe Tyr

Ty@rlg‘;mé) Ti P Phe; Thr; SBremphey Val (V) 11¢; Leirefeed .
AHzesidpe A Nor | eyci Substifgtiony o) | Y OCCULE] t{jgns
M8 (Pesi due“valilie!l%!e anino acid resi dues ehddded by
tihgggnetic CER e, Afgy be sefectedfronmrth STHr oup
clonsi'sti ng of r?anl ne (Ala); arginine (Arg):;
aspaagi ne ( Nsln)Hls aspayt; Az acid (Asp); cysGaine
(('\/Q\ nl utam ne ( i - gl um ne
(ésy)ﬂb) hi st i d?]HeAS(‘Hl s); isoleucine (lle):. E’b‘ O

Cys {C) Ser; Ala Ser

Gln (Q) Asn; Glu Asn

Glu (E} Asp; Gln Asp

Gly (G) Ala Ala

His () Asn; Gln; Lys; Arg Arg

Ile (I) Leu; Val; Met; Ala; Phe; Norleucine Leu

Leu (L) Norleucine; Ile; Val; Met; Ala; Phe Ile

Lys (K) Arg; Gln; Asn Arg

Met (M) Leu; Phe; Ile ' Leu

Phe (F) Trp; Leu; Val; Ile; Ala; Tyr Tyr

Pro (P) Ala Ala

Ser (S) Thr Thr

Thr (T) Val; Ser Ser

Trp (W) Tyr; Phe Tyr

Tyr (Y) Trp; Phe; Thr; Ser Phe

Val (V) Ile; Leu; Met; Phe; Leu

Ala; Norleucine

“Naturally occurring amino acid residues™ (i.e. amino acid residues encoded by the genetic code)

may be selected from the group consisting of: alanine (Ala); arginine (Arg); asparagine (Asn); aspartic acid

(Asp); cysteine (Cys); glutamine (Gln); glutamic acid (Glu); glycine (Gly); histidine (His); isoleucine (Ile):
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Il leucine (Leu); lysine (Lys); nethionine (Mt);
phenyl al ani ne (Phe); proline (Pro); serine (Ser);
threonine (Thr); tryptophan (Trp); tyrosine (Tyr);
and valine (Val). A "non-naturally occurring am no
acid residue" refers to a residue, other than those

leucin® aku)r @J;ullexx,ﬁp %Momﬁg(mm fhenyRGhide @ﬁ@ ;m;ﬁ@(pkd) Stred (ﬁQQﬂl@omne

al.en C ent .,ani no a
(Thr); Fé%t?p&ale(i' tpi)tyr?swe gryBO‘Fé ﬁ%][g‘f {\J&é lghlg)ﬂn R 0%‘1"%% afno ac1<? restdue”
refers foauTesivae, wiherl thay thoeqatnmrilngcurdnziamao add wsiduveslistid etwvé, wbickuig able to

covaldntlbbind a@ﬁgehtea%or&ﬁd reSifidh d(E)I}r!l %iyp%ﬁé’c"ﬁlnh nﬁ(ﬁmﬂmﬁcﬁlﬂaﬂﬁﬂlmumng
ot her _am no_aci d resi anal ogues such hose

amino gEid Fe YR BOPAT, B PR ORI meé%ﬁvﬂ%‘bm%f@ FRigafyid residuc
analoguds38ch)as RodelFesbrtvb®in Ellmayphli ak. iIFafm R0RB 1386 (10913 & US Patent

apphcgtg)g gﬁo%gaﬁgg 50(%6]1%8 gSQ M&%@gléﬁ %Hetﬁf hose plroaeﬁﬁ‘gs HoRE gcdiyitﬁgs a

I'nvolve activating a suppressor tR
supprasoRtRAvAt YithInprynagEdl ProP e ﬁ‘i‘ﬁlor?élda“éﬂbe fpilogiedibpein 1P PO by
transcliglio hrldir@nsRiion of th¥ RMA, S&I@g‘l&ﬁmaﬁﬁtlaﬁﬂﬁcﬂﬁﬂp&ﬁcﬁfﬁk 200B@0835 and

[ Lcat [ on publications
200305%8735%%5%%% ke eg%bggibgg 53? .l I?én 8"l . science
2 4 RerqRO%) 208DYcid serryehce ety hereip is gpfined @@ﬁmacenta%rf ewing acid
residués¥@ 2 SHANQ s@cﬁ.brfe{e ﬁlﬁ%@&ﬁ@cai \ﬁﬂﬁ@ﬁei afn¥ho a&]@feﬁﬁu@s s séi@feii Ebﬁﬁ’enétsafter

gercent am nQ acid I‘ehSlI es i.n a candi date
e i R PR e Rt PET T TR AT B e
identity,@8d uht e®sidenngang ednexrtatich sg@tuamne s, parafitti@rsequedces gentingAlignaent for

urpoés&t*a@t%%@&@mt Mif LA CL NG00y cérfbe@@nge%m%\ﬁoustv@tys that are
achi eve th maxi mum per cent sequence i dentit

within theyskill g flg *’d‘e’?"f AYAnss, W@@H@tslry\?zﬂl?%m@a‘ﬁwﬁ“[ﬂe SBCH§S %%A%TaPPAST-
2, ALIGN, ADISNsB® 0viepdign (DRRYSITAR Y softidre. grbio@killdday the Piiaf dseinoéppropriate
paramgzgg fr ﬁka@ﬁrﬁ al%%&l? anclu@l% é\hg %gﬂtﬁnsshg%(ﬁa %&J.lelvﬂﬁmrhi] 1 Y1 E]1t over

Ieved I'n_varil ous are In t
the fulj-lqngting thyseanenp Peipgromaiede F"H%Hpﬁijs Yot herey fa/vﬁPlP%\%ﬂdé‘“’q“‘m“
identitG Q4N bre 6btﬁ1€éﬁ Exsl\zﬁﬁcﬁbﬁl]b&bw aﬁusagﬁns%qu&abeﬂcs;ﬁparﬁqn cAdapufdNprogram

of
ALIG]&"Z ﬁ:;A%Ia -2 se n%?e?%’?’ iSOn com cha)' %r§ r}lv@sagthor %e%%ne%k(ec n%qms

m ne | ate parameters
been fﬁ@éa‘s@ Meh@c'amn@mﬁem@e Uisnféqpmﬁh ﬁaﬂnvfa%@ﬁ Pt%r%ﬁﬁﬁé@lﬂ@d- is
registebed uaRNU 8 @ p sl HeBktraAbid 194) TTKUS IOOSfieind ﬂﬂﬂﬁlcfyldlvahlaﬁl@@ﬂaﬁéh Gehentech,

t he_sequences,. bei ng. ¢ rposes, here
e M M U e
operatipp $yaiemeck.. digitd 8DEX VHoH. Bdisomenbycompiren nah@etsreemequsethe ALIGN-2
progra@ QP& doBRR. conputer program ALl G\-2. The ALI G\-2

S& ﬂ uence gert;;';ﬁ @r I S on C 0. %Eerrelgzq g‘ﬁm&; zl,rlev}g EIPI%})J gcu? E:c?ugnce A to, with,

or agaifl@ @ giverinetoiacif sdqubntekm(mucﬁscan@nqmwweg’rﬁe plhded o, givhsnhagtdon
), Ettar 13083 nprit8Grallos Lisino SHYERLEL AbhalNGISHn Y
Sequengo y at]%%? Renl strati o/n No, T L% OOS?tlwgndll sr%agftlagﬁnammo
acid S"'&V&?ﬁ%bﬁ"élc‘flﬁ‘fd&ﬂﬁ’ﬂo‘@enent ech, Inc., South San
Fﬂﬂmtﬁhﬁﬂﬁ,&atﬁ&hmr nia. The ALI G\ 2 program shoul d be
dfor use on a. UN
dlwg re mu%bﬁl jr) %no a'&id]remdx s 8C ope% én%gal %Xta}em the s‘e%{g%cgr s

nc e C onp
allgmnamt@rosw ABYGI-A én tagt progarp’s alpﬁﬂ@g?t aim ﬁﬁ@ @3’6 Wﬁ%fﬁ YVSathﬁytotaIFWber of
amino RHE RAGRSin RE NQilNbe abfEri IR PR reAkd whgs@wﬁmaeldlsetﬁam B Ys 0f equal

en. am 0 aci eguence .
o e Gyt S Bt B RS B s e g U pRAT R g
amino pad phrcasetintésoid gitven am no acid sequence A that has

0 mnaga;mgd" SESneftide RlohAhf nIorad; ReRE hih SAAKE RGRr fe@!&@rtea Edna
or ~ agal nst a |ven am no aci d seqguence

to th,
compopeat ¢S4 E%E‘F%lflé"émlﬁ’éemf SPrgEED! o Pﬁ‘gﬂfﬁmew&hafw rials
that wanhiefterfae with dabstbiiherpegfic Wk cheqolygbptideSind nesind ok eemess
i dentical matches by the sequence alignnent program
ALIGN-2 in that programis @ ignnment of A and B, and
where Y is the total nunber of° am no acid residues in
B. It will be appreciated that where the I ength of
am no acid sequence Ais not equal to the |ength of
am no acid sequence B, the % am no acid sequence
identity of Ato Bwll not equal the % am no acid



that would interfere with diagnostic or therapeutic

uses for the polypeptide, and may include enzynes, 11

0 hornones, and ot her proteinaceous or

nonpr ot ei naceous solutes. In certain enbodi nents, the

pol ypeptide w Il be purified (1) to greater than 95%
hormoBd4, é&@btﬁ&ibro&ina&@ds%ﬂﬁﬁﬁrbt@ﬁac@&s chaft@r Iﬁlc&&ﬁ dapodif@is|O¥Fo¥ypeptide

will bespuf'lgéglgl) %reattegﬁ%tb%S%}Lﬁ( we{gg oé ¥p\é\ﬁtg{9 2s detelgtm}ed E)%?]e Lodwrgmetﬁod or
more thantS8¥orpiy meikhtdR) th mdearepsuifficieatth pliaimatilegst 4 ergriduaeed Nogrmingor dsfernal

armno%c:& R:E debg usWPa @ﬁﬂiﬂg A enatef, ok(Ito E&o@&ﬂ%@@ﬁ@)&G@)ﬁnda
AGE .under or . nonr. duc n condi,t

reduc%qr ﬁ@n:eébwg%dllt@n%sgg%m&%ssg 1311L\7,é1[r si fraq aﬁl ]§’r811 gﬂl}gyﬁ)tﬁe includes the
polypaptdeyipep trittie recondlinagiedls ke at ]aaxt onp eqiiponket df the $olneptite's intunal
enviro eﬁx@%ln&%@ﬁe&ﬁlj lopaiski CRwller, sEASd po%@ptﬁf&ﬁﬂ%@ﬁ%m%y 108t one
pol ypeptide's natura envi ronnent not "~ be
purificgic@stsint . Ordi narily, however, isolated pol ypeptide
Wl'ﬂhle teﬁe‘ ANGHTRA exddubyorakfels Qﬁ&ﬁol@ﬁﬂe thatee dcfiva@:ad.¢. 0 a@hiROANGPTLA

or its ex%resswn om‘nat &'}'1%'14 rm dul t%tor(l)lgt {or fﬁlb%@fﬁ 4{1%113%% lA?Q%lI!‘IT& cgrhtgt

eXPIESERY rﬁé‘@’T b‘hagowts ltnﬂ@fte a@é?ﬁdwsmm f5tive fragmegts, AaﬁNéi*HTIé‘ga@Hs@tst refers
to a m&1&VulelcipabIDbfinBhlizide ocRiat, |11ih[btthﬁg,Q.f)roﬁ&ﬁf> Féhﬁhr@ lor infeﬁ'enng w1th

agoni st s e.anti bod €S
G LR iy A AR A gART Gl FRRETE o B
moduladh.ec i espressipaintledingfits hipdihg @lan AN ﬁ@TLAbécemm g, ovPs. ANGPTLA
antagohi@its1 inplhﬁel EDQ ’an@mgﬁﬁl aﬂ&mdl%@aqw . nu&l t@r{d %gﬁetlﬁ Eﬂelra&“ Pé@:ebtlar

activities, ’Jrof‘é{* Feration of
molecajffS&wk ‘l?“"’al‘fff‘@ hich bipd SP%F&'I‘?%@’ te)ﬁN BF Thfighezaby peayestering fs bingingdp gne or
more rBRplbds, akli-ANGPTI4 récbRoraxbodissih® ANGPII4ueENg ahthgnikts such 8GmAID

mOléClﬁQ 1 rs-lz)lfﬂie &ge%%pt t[ldr (§]§S s aib‘&\l(t%) Icl‘e% ta{%ﬂl%t%%q s%f S
e AN Tkt iy e s by

ANGPA“M |a@t@ﬁlsqom<ﬁmlﬁ‘g<eg ¥ é@ﬁ%ﬂﬁssmr %184& apt%ee%fmi OPozyRYlees! es
ANGPIN oA Fekcaptk.| M €&taidRinBdAinini Qnﬁ@ﬁﬁl ANGraiLh yntibeiAdNSRTIbddies that

mh1b1ttoxh gau%b%e ac%%&e?ﬁﬁkﬁ%ﬂ%mdm% 0 2 s e 1ﬁ!:: 9 s%gueace or regmxao% ANGPTLA,

r an
e.g. NAM@&?lszzlgmm @pﬂec}fwlhmgo@rresmsal §e&¢¢nfa§br@¢mil fike demhin@oping acids 1-

183, 23 E\ahl biotawlhﬁngfm Ec{h%mft %Qefﬁ-@% 18@6&65130?'\'@35654): 2N{sAGOR ikidn
cl uge ant agon v
oo 0 A G oGP R Gt 1 85 2> AP G PRIgAFs 2410, o 154

410 ofsfplnamneeansppoaandhkemhmmheagmenmmes AN@Tﬂ.dd, bgtrnof lingted to, e.g., 40-

183, 66-BBERL 1‘%? e1gd [k3CRbL /M, @40%’9%6'46@@6 §06 @%Q%‘m&st 12&&@:’?494406 and

t he
160- 40;;@{1?4@11(39)7%@(1;@@5?1_5@ Bcg,lqgr z}?dysgrgwq 683 lzgld%?tlltfq 1@3 40 410 60- 410 80-
410, 1Meequuemcaomo @ @ioono of mANGBATRA, e.g., N-ternmnal

1\%9%91% of Mljﬁg ggmiecu(ijeg HBII L{?Udulgi}e tth a Ryac!f ﬁég? @géagonists and

F1no enllk”e I'n, am no aci
aﬂfagowéfs alhe tprm Jaggnist 23“9@0 &t pen'ple andzan-a%de apoes aANGETR Gyppd to
antibodi& 2pcA4Bi€all® Bm&?g sa&AmtﬁPm eholatligR provale@ihefiaiabd iity thk Gardl through a

. j an o aci
e RGP RGP E0 Pl e R B E R o e
biologia® kdld e aaAYGPNIdir@tptin{d.¢. ka4 pratamiembodibdnaragsidrgesgteices

e e o e
migratig autig adhgaenpd eells, ptir agdnlatippef lipgdomeiags 406, and
168 QA6 a@ficoRANGREL # rado mBle@iles th# k8%, abfil-td BBbit 8ObidiBsal

20-18 0-18 0]
st F BT e Y Ui ™ 653 10 T H RS TEAT <
oyPs. mdxdnmtemnagcmfstsmvd_tﬁc @hiligy trbiné SNGEELAt dn &t resrptduihditde arttihe
[ AN

ANGP ezln%{ é&rn}/rc]xvﬁ%l anf 6n St l:émtaégmsgthat 1@%‘?&%@%‘;% a éﬁ"?f_ﬁgggﬂ!:ﬁ e§ ‘e.g.,
non- pepti de anal ogs of ANGPIL4, and to antibodies
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e.g., 1frue@r Sranithe n@tetnrvé CW‘JMQI reybifser miGe beseegiinein) Tifh 3 @w@es of Freund’s
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subcutgpeeHs ehidoeonakape titlestes (Se\ml i ld duhbtepthe mwrfcbleifaﬁéﬂ}@ sefulveis
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i nclude anti-ANGPTL4 anti bgdi es or anti gen-binding

fragments of ANGPTL4, anti-av(35 antibodies or other

anti bodi es descri bed herein. Exenplary antibodi es

i nclude, e.g., polyclonal, nonoclonal, humanized,

fragnment, nmultispecific, heteroconjugated,

mul tival ent, effecto function, etc., antibodies.




Pol ycl onal Anti bodi es The anti bodi es of the invention
can conprise polyclonal antibodies. Methods of
preparing polyclonal antibodies are known to the
skilled artisan. For exanple, polyclonal antibodies
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Verho%@l?g%s g%eﬁce ©34TRIL! ‘r‘l:z%'&@% %)3 'ﬂ% LBagly irohe%t é%&%'r thR seEQéné‘Js E&i the

uenced USIng ona proceaur es
correswﬁln@sewmgbﬁa EFEEEpiERe i rspREgnghh sitch dw@a%é aaafl@dﬁ% ot himeti

anubohiesrldlsngatensme a8 fa ssa)l drhyrem@ulgemaﬂy eRaatlinigad henh @a’&iéyle adichin has
cl onal , ant i bodi

been SP]bs%uted b e correspcfndm% s uence om a non-human spe 1€S. ?nc%a BﬁAﬁmﬁlzed

ve asS a source
antlboqhsv@reatmqally huinan @R§redies i vidéchsrepcéR ilemves aast prseiblg page FR residues are

substltﬂtgﬁﬁﬁés‘ﬁuesmhﬁhalog%ﬁsesltﬁshﬁf&d&nf absdiget ed | nto host cells

PR VEP° SRS ey b et B PO ERA e

antibodliestis wtyhmpwa&eo zpdmdm&emcmnﬂmgﬂlobm lttie mo-grilext ‘Besarfit” mgthod, the

sequen@p$fiﬁlelqrar§agﬁ d&ﬁm m%dént Qﬁtlbodmpﬁf%gﬁﬁ] Qétmn?c%'eggg lisraty bﬁn&»@xﬁmman
reconbi nant host cel . Récaonbi nan roducti on

variablgdpmaigggaugaces, The hygean S“Eﬂlé"é’ﬁ‘“r Viaeds § ??e%rﬂé“ ?)félieé?qembseﬂlle&\i\‘izceﬂ%d as
the hufanl Amawnak [F) foembmﬂmmﬁmmmﬁ:ni (Shexdt €SJ. Grmiank, i1 BieLkys (1993); Chothia
et al, .f 1@9 %Pt1§6 %Ql&gg) : %u%lh%.trge%od %gégnd %Ql%hlgrqﬂ)ﬁe@ Qge%vedbfro the
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donorsgign g cpnsirjeted pgraptihedics torp divergprarra Hf antizem (indhusiiig sef-4pgens) can be

isolatel) WERBY &QeiAW, toovigd tﬁ@&éhﬁaue@ﬁesmbgmbm&km L1y g fapn. sidnes2:s81-597

com e E 0] €. 201091 G, L Q08 s Fo

The tedhaioess pZexdk et driof Bodhices alsre alprayplable tbr thy plapa}mtmte”&gnmﬁnonoclonal
anal ysis of the parental sequences and vari ous
conceptual humani zed prodygt s, usi ng three-di nensi ona
nodel s of the parental and humani zed sequences.
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characteristic, such as increased affinity for the

target antigen(s), is achieved. In general, the CDR

residues are directly and nost substantially involved

in influencing antigen binding. Alternatively, it is
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Human anti bodi es nay al so 4ge generated by in vitro
activated B cells (see U S. Patents 5,567,610 and
5,229, 275). Antibody Fragnents Antibody fragnents are
al so included in the invention. Various techni ques
have been devel oped for the production of anti body
fragnents. Traditionally, these fragnments were derived




i braries discussed above. Alternatively, Fab'-SH

fragnments can be directly recovered fromE. coli and

chem cally coupled to formF(ab')2 fragnments (Carter

et al., Bio/Technology 10:163-167 (1992)). According

to anot her approach, F(ab')2 fragnents can be isol ated
FcyRIN); rBR&ls| fyt ueid i@ o lﬁﬂbtﬁbﬁﬂ&sem%cm@ bhti- €A/ dntherpes QndpRk virus (HSV),
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si on
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ragnent |near an
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receptor: CD3 conpl ex/ anti-influenza,
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anti bodi es or antibody fragnents (e.g. F(ab')2

bi specific anti bodi es). Methods for nmaking bispecific

anti bodies are known in the art. Traditiona

production of full length bispecific antibodies is
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be pregafoll; 2di0er (719 8 uno’ALOd0di®g. t 0 anot her approach
descri bed in W96/27011, the interface between a pair
of anti body nolecules can be engi neered to nmaxim ze
t he percentage of heterodiners which are recovered
from reconbinant cell culture. The preferred
interface conprises at leaat & part of the Cu3 domain
of an antibody 47 0O constant domain. In this nethod,
one or nore small am no acid side chains fromthe
interface of the first antibody nolecule are repl aced
with |arger side chains (e.g. tyrosine or tryptophan).
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Techni ques for generating bispecific antibodies from
anti body fragnents have al so been described in the
literature. For exanple, bispecific antibodies can be
prepared using chem cal |inkage. Brennan et at,

Sci ence, 229: 81 (1985) describe a procedure wherein
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(5):1 (1992).. The [ n
R B b T S RS AR 5
antibofyolfeteingpngerdly fuvtor @inpilises @ fehst swot(and pakieadlylfyor)dight ehdinrgrighte, domain
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rises an anti-ANGPTL4 anti body or anti-avPs
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and pol ypropyl ene glycol. THe anti body al so may be

entrapped in mcrocapsul es prepared, for exanple, by

coacervation techni ques or by interfacial

pol ynmeri zation (for exanple, hydroxymethyl cellul ose or

gel ati n-m crocapsul es and poly- (methyl met hacyl at e)

m crocapsul es, respectively), in colloidal drug




Li posones and Nanoparticl es Pol ypepti des of the

i nvention cane ne fornmulated in |iposones. For

exanpl e, antibodies of the invention nay al so be

fornul ated as i nmunol i posones. Liposones contai ni ng

the anti body are prepared by nethods known in the
1mmc&[1f&ed o8 &fﬂtalﬂésuﬁﬁ)&pdhi:}kﬂpﬂaﬂbx kpBtoefiltr ﬁperalsmg mBRh&. welNaiba in the
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vectogg.}ec a@.ﬂméji"[ﬂ@'mcmrc% &Eﬁ?&%ﬁl@%ﬁiu@e but are not limited to, one or more of the
cyanoacr yFat e nanoparticles can be used wth

ol yal
f°"°‘1% aﬁ’él’%f:?@‘ﬁ?f‘?"d"é’s?“%‘fl of rrRlicatiqt QR 97 GiTe mapkeTESReS) wgé@aﬂﬁﬁfémﬂt a
promaé&rt and ANGRThdonagihinkdsgeenttave various utilities. For
ex L4 anti bodies may be used in
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s. HredNA p’dflﬂ‘l@f@ﬁ#ﬁﬂr gsgiop ﬁé‘g%t’%’éi%lﬁémﬁﬁllé‘{%ﬁﬂﬁwg% p%lypepﬂde of
the in¥e@bin0i SOt ope, such as 3H 14C 32P 355, or 1251, a
fla res ! Dk afn t}lle@nénym nescent conpound, such as
fluorescern | sothi pocyanat e, rhodam ne, or luciferin,

orBothyiprasiipy prd cloging Yeoigxs cetitdind upleic pribspisere Atenables the vector to
rephch@ﬂh @negﬁ ln@ﬁétsé)&ted ASECce. d&@erma@ lia6lbiSiy »@aasr@msdalaam TSN that enables

for conj t he an
the ve%tgr tft) ﬁ% 1cat§ fné%fe%djﬁ]i‘ﬂé( E%? ]g vhwgnflsoglél é\% des Oﬁlglinij%tj reﬁ;gca}/on or
autongnipod erepigting skguencke stuch peendyy arblweit lewowe for avanety MEltaciera, yeast, and
viruses 414‘16 gég'i’n ({f le%ﬁ%)wn ﬂ%%%ha%la@ﬁnd%hsmzz% Qﬁﬁﬁ:%x%ﬁo@t)@ranl ﬁc&;tgi;l: ‘g'acterla the

Pain et al I'mrunol
2 PlaErTé 8‘1%‘“ is SHifgp! W@’F%ﬁ‘r andJ"a“‘PJﬁs &3 E‘Fﬁé‘lﬁ(S\ﬁHcP"@‘% &‘ilf’éﬁﬁ‘ms VSV or BPY)
are usdl{k@Pnifd BB@s in rAdrinhaliANSRT IGéneadliy i tixaeizie 81 raplBdiot t@nptisefithot
for the affinity purification of ANGPTL4 from
reconbi nant cell culture or4natural sources. In this
process, the antibodi es agai nst ANGPTL4 are 53 0
i mobi | i zed on a suitable support, such a Sephadex
resin or filter paper, using nethods well known in the
art. The immbilized anti body then is contacted with a
sanpl e containing the ANGPTL4 to be purified, and




The pol ypeptides of the invention can be produced

reconbi nantly, using techniques and materials readily

obt ai nabl e. For reconbi nant production of a

pol ypepti de of the invention, e.g., an ANGPTL4, an

anti- ANGPTL4 anti body, or an anti-avPs antibody, the
needemfwinemalﬁ&éxgmerbﬁ Q&bkdR thk § VA Sorip® @ad typidal 1 Busbd\SuBI He@@selittbains
mewﬁ $r cable vector for further cloning

P9'¥4 cation of the DNA) or for expression. DNA
erfebdion@ephCompotntpept i de of the invention is readily

| sghRled mmﬂmﬁgqeéemgi c&ﬂumsere&feygem Iae@@me@aee@ﬁm Riftker.
For exanp a DNA encodi hg a monocl_onal

Typical sghielitreres Ff L e CaL® C@nfa resiSee (AP HR oS ‘?‘g’g‘ﬁrdﬁ"i“l?oec% ‘de
ampiciir)ixesiydin) akthotaekee, oapaabyctnenfh) wimpnagy ampte:cphlf; dafiadedoyes,too(c) supply
critic Ets g& Q&géb%o%m %@Mé/dla QQ Llné &F@ﬁé&ﬁg Bsalagjfne xtags%lase for Bacilli.

anti % vectors are aval vect or
c &ﬁseﬁew{egf ywlsetion pybems yikipey g drug 9 gereshgrevth 6‘%%1 host il d@osp grlls that
are su€BRIully trzﬂﬁ&ﬁe@‘fwtﬂ fterdlo@bils @we @@)ducaa Sro@in abnfaﬁcgmarg@e;staﬁﬂ and thus

survive [hﬁ géle@uo%fre { e t Ca%tples Qf‘sucglao mant gq%ctam use the%lru neom}/dm mycophenohc
ncer nent not er transcription

acid apddpgromgettt- on sequence_ S| gnal Sequence Conponent
P%ﬁ%&dn@%ﬁaf‘ Qﬁtaﬁl@ﬁlebtﬁﬁl@rﬁ&rﬁe@sﬁomﬁnﬁﬁmﬁélﬁ didaRet that enable the

ant | not onl Jectl byt als a fusion
ensfggRoBb s o e PURGE i gty st PHES ‘GmdiR e
metallptyioheiral 2y TR tysicgin atimgegeldvténen gotshalrnoped depraipise. @enthme ‘
decarga@fdspgma specific cleavage site at the N-term nus of

the nmature groteln or ggl eptide. The heterolq&r Lof

s ilgrepale 48 frewtoe dh s DET peosiifripepearepiu PHRed figuifring il o
the tran< @@ iF @ chltew thegino desseain meti@trexae (Mday e conipytitive sitggmaidt of DHFR.

11 i

Anqﬁﬁ%ﬂéeqa§&m %%ﬁgpﬁfecognlzgcwmfg%?g%ess t%%%ﬁm??%gnce e
deficiegtin PHER e1#- si gnal  sequence, the signal sequence is

S Uli@inbd vy Sdst bgus BapicniBIWIalpe hisgnadontsie Guiefa s DElFRLtRdmed
or CO tra%sfon%ﬁgn& I?NA s em:gs Prrec ragllfl)R’F E)Ede ott:%e ﬁven?& wﬁ‘%tiy%e DHFR protein,

ase, n| Cl
and aneﬁhfré?lmaélﬁ qurkrrl suqheaeiemlyc@eﬁip 3 y@ﬁ%’b"“@’éﬂ&‘%‘t (ASHD cap fgselected by cell

grommtﬂemen Sdngiiz 2 SQEUST G PR e RBecEbbSirkdr bilcR 6k aB YminBglFhosidic
ant1b1 é% ggr&] chnnge%&%cgﬁc’% é‘ﬁgdgee’lj SaPaten?lll ac%Se l%ger (i ncluding

Ao/ &es 8 uyveronyces  a- or "1 eaders), or
acﬁ witghteoslprition gesefofl eatherast it e, zepd iserhinghe ygflsmi@anri;ﬁf pke

(Stmcﬂc@ﬁﬂ@'bl Mfurd 523819081 T@i@ﬁj;zrgeh@;ﬂodldas AR 8B4 L3R4 Gor altrﬁltant stram of

cel | ex Si sequen
s ST 1y S5k BRER B o PRET 6 PH B R e
85:12 {1877 eBhe prempdeax thg Bp Slegma the pre harval! babhetherliieidohA offetive
envuoﬁrﬂéﬁhfopt{e%&% %‘Qx{sfoi"}ﬁ&b% él‘M fn%taﬁsgncle Bt M@g—laﬂ gSl&ﬁaﬁlf}eLeprdeﬁment

encod | g peptide of the Invention.
yeast SHFmSFéé[SF‘F 8%?% 6ﬁ3 Se%gaﬁ&f@ﬁfleweﬁ blé]%ﬁ}”’é%%ﬁn’tﬂ? beiipe bf %ﬁ‘fF ﬁ“gj‘e
V ag idditisn, e@RkAiefived frid e @ i6unadirtith: PRGUEFKIR dahBe us@ifadataggormation
th C t
of Kluyvm%fn}{c%s );égslgs Aﬂfrfﬁ[ﬁ%ﬁ#{ I‘E]lg %ﬁsllo% 8 sgsglcfgxr larggo cﬁ Ergéugt?o'al gﬁreg)gll%ﬁlant calf
chymogip avas repptteddpiah |lqg§s Viap den\Bsr @p/chénql@mS 18541290). Stable multi-copy

expresb161ﬂ@&&§1 de Ebt:ﬂeﬂon@f mﬁtﬁ@ réa&ﬁlmaﬁhﬁlﬂm%ﬁﬂiﬁibuﬁMy indi€Hal strains of
Kluyvercgnﬁrfes gt% al%or l;eg%fgsclo [gleg' }J:’zg/gm % eoﬁo%g%él?ge%@g f)l

f Gromeotyrfomppyenpf bacterla yeast, and viruses. The

O ek S BioPfnd BRI Ccabils q&aﬁ;rcemjﬁ Qsmﬁbm d m@@g%%@d%w@ hast organism
Sui ‘ﬁ‘?lﬂ(eg or nost am neg ati ve bacteri a,

and is Eﬂeﬁl & aéli,uﬂelcf :gndseacfofha%F %013fp8?ﬁd§/‘éfél§tmve%{ﬁa' P{}Q}rmeés[f itable for use
with pakatyokic nsis giclnde thePé4.Qpropabry® eamaden tviosepsomoSRystamns, BN e
are useful for cloning vectors in manmalian cells.
Generally, the origin of regpligation conponent is not
54 0 needed for manmalian expression vectors (the S
V40 origin may typically be used only because it
contains the early pronoter). Selection Cene
Conmponent Expression and cl oning vectors may contain a
sel ection gene, also ternmed a sel ectabl e marker.



anpicillin, neomycin, nmethotrexate, or tetracycline,
(b) conpl enent auxotrophic deficiencies, or (c) supply
critical nutrients not avail able from conpl ex nedi a,
e.g., the gene encodi ng D al ani ne racemase for

Bacilli. One exanple of a selection schene utilizes a

phospEHtdd€) a&%t@h&l’n?ﬁﬁ) pﬂ)ﬁﬁiﬂf @sté}fl aﬂi Iﬂ)ﬁﬁd pr&ﬁdtérs suaﬂ'h@&ﬁ 126 BolnSted. MRvever,
er ol ogous.

i i A e R A R R
Shinealgerny@ It Hvequerst ergtably tinked tpi thrdPNA Exedingl epolyfepid¢ehithe invention.
d %ﬂi@fﬂ tseq§é?1!:e§ Gl 'kwgvnlf&%ugaﬂ@teg rmnpﬁ%ﬂoﬁc genes have an AT-nch

enolic acl ci n. Another exal"rg-51 C?
regmngﬁﬁa'ie‘éfﬂp@ gl e 5P éﬂsﬁsdipfg@?fg ﬁ?’B fhe silswhete frasoriplin i iniiptgd.  Another
sequeiich @88l 10hat0 tenaiilsecatniem thed@ntiof frdngaiption of Bdny genkd isa CNCAAT region

where‘i@ﬁ%ﬁi% E{}tnu%é%u&ea‘fﬁmg &E‘@fn?o@{éupaﬁ%}{f o '1@&%% seqzl%pthat may

di ne ki nase i onei n-
bo thegigpl SRR iAgElS Al AT 61 161 S90IgEH@SmEen A AT ences e
wmmﬂﬁ@&hﬂaﬁﬁmMQbﬂ¢&bkﬁanw&&ﬁarboxylase etc. For exanpl e,

¢ eéxaIPples d’g ab?e prcanqbﬁ stggv.]e{lces foruse Wfﬂ? yea$ Eos{ luge € promo%ers for 3-

uring a
phospbngzpﬂsﬂﬁﬁwsthwrslyaolﬁmemmes m‘d@samlw ab/ce@émnaiﬁﬁsahosphate

dehydfIBnBQ! He RXALSS, ;(yMbhaia decd@bok ARG, %b@hﬁa@&ﬁ@@ﬁ&&% bsphlRRmerase,
riate ost. ce

3 phogg g B P 5 S ORGP SBUT Pheeaap o porpeapaand
ghicoldmibd ci ent in DHFR activity. Alternatively, host cells
( Rﬁ%& y&%@m&mwﬂl aIeMﬂﬁmﬁQﬁrBﬁot&QﬁJv g%mﬁgnﬁ RAQGSRARHS

FR) transformed or co-transforne
transptig, e Eolied R RyHh RO et UE rogtons TR P b e dresfnase 2
isocytinvhioohe Cyqoid phisptRiagy dp@daniye engynehs ssa@talve wits silreet azhtelinmr ker

metallgtﬂl{aﬁél %yc%m(ggtg@l‘, %4 gl;&ﬁﬂhqg ydrﬁ&gép ot Jn%%; &L gﬁﬁﬁ)le(fép n'l_&tos% ah

cte t al ni ng
galactesg pdliEgtiop rﬁuﬁ&éﬁwct?ré Fod PRSI et a! FFRPR S BT secafed in EP
73, 657a memgﬁl@m@gsamdlafe adﬁﬁthgeblls@{ubdﬁ Wit y€hst,prds@Bamy/ci n,

S Ui %}ch tion o Ifo eyg%p%'ges ois € inves §on hP %} ec[%rs in mamn‘faga%%b%ge%s is C?thlled

e se gene or use east 1S
for exg@#ebmfé@@fﬂobtaﬁeéw Hegegemes P&Weels prpolygnsy ‘flrﬁtlfm‘th??b‘f@ts
adenoﬁj'us (suM Akfeﬁowrgﬁlg bgane(fﬁla&ﬂ&ﬂa) virusl Qﬁantsﬁrpclmagﬁ‘ﬁkﬁcy@fnﬁgdlaﬁﬁs a

I‘etr()VI{LH‘. hepaa%hﬁoé] {nms fa.n(ksﬁgncaﬂ f %uma Py y 5 t4z()) 6%\53_4?])? ﬁ'fmd rgeteerol&;?gsélam%%k I ng
promoN, ¢ 4B P icpronPRPr- imgeongehuliGemeetercom he@ShdcR pomQRE)provided
such plodRteRRIERSEL10Fit fiEnokdcBl sybtd. Oon i n the yeast host cell

genone t rovi des ffective _environ
d eTth& ey ﬁ"g?*’c“? lg{?fgcr“‘iﬁ ?fﬁﬂc%é’ ﬁgb‘g}‘s B SRR RSy ‘tbﬁ‘&ﬂg%% ﬁ%@ rgfriction
fragmdnr Y hlspdvatins 18 $WAOxirkl prigik efir@lickeibi. Cihe mimedizgeasty psdnoger ofghe human
cytomgglpia%s % an@g—gm% Ob%%!eg %@Hlﬁﬁl? EQ&MO%%QE&%Q Abs\ﬁstéﬁm Q)Y\@kpressmg DNA

sm ds beari ng Leu? gene. I'n addition, vect
in marﬁ%%llﬁwas ysing ﬁhctbﬂ%mfa@ﬂm VEPYRE A egter 1diEEspdin Méal’afené%lﬁ 46é9 446.
A modilfatibn bOifiis bys@i Sf dagerBil DM S. Fafenthlolly/ 508 00 EMso )RR RS bisul., Nature

297:5@165 F{} 55?? nve§| $storl & h%xpane férﬁggri M ﬁmmflsg cellls Aa95mS c%falo?o C?

reco sIn was report
thymidi rkaSe Ptoa'e*le# %Om hygpes drepicxBipy Nwamdhﬂfws éggpmasmlss‘@g terminal
rqmmeéﬁggﬁd%$h@hh@mgultl-copy expression vectors for
Sﬁfhetiqg of Eature reconbi nant human serum al bum n by
i AT FATeSt FURPEeSf K uyver onyces have al so been
diTsamkcopted of APeeencedingal polypBiids/oT bietiveltoghy higeGBr @RS is often

mcrea&&- %%Jgertmg 511%&1&? se%ﬂ&%@ﬁ\g véf%p fl\@ﬁyséngﬂlc& @éj;u&ll:é?. Q}e RGw known from
vectors usually pr onot e i's, recogni zed

mammﬁ%ﬁﬂt%ﬁés GRS e&Ft@s&ﬁibgmn %F?E?PT"E?"”O?TS r‘%‘iﬂP&/ oplecp g

enhandatiftdned cokaiticlcel REGd Exgnpies faclhdepetvi4d enhadcerton eheilanvsdiatof .
Pronoters suitable for use wth prokaryotic hosts
i ncl ude the phoA pronoter, s{3;l actamase and | actose
pronoter systens, al kaline 55 0 phosphatase, a
tryptophan (trp) pronoter system and hybrid pronoters
such as the tac pronoter. However, other known
bacterial pronoters are suitable. Pronpoters for use in
bacterial systens also will contain a Shine-Dal gano



region | ocated approximately 25 to 30 bases upstream
fromthe site where transcription is initiated.

Anot her sequence found 70 to 80 bases upstream from
the start of transcription of many genes is a CNCAAT
region where N may be any nucl eotide. At the 3' end

replicfon BRMEL (b@lvd@@r?@ﬁ%d} StoPRPRSinksTarB hravdlcASAa R &OHERGOmE hﬁincer on the

late si?teﬁ% thg.pe%léc%goen Oo%!glgﬂagtl:l %(%%ov%%us egleanclﬁréﬂ égefalsFNQ xp &l r? eA‘)'} 1al 18 (f992) on
enhangipgRkerrote Hr atigation of evlatbfbyc nrcws:éqrft ddje mh@eere@kbﬁsymeql into the vector at a

posul(ﬁ?@p bES &l @bol{rﬁéﬁh&téeodgﬁ R &SHRTs eypithilyalh@d AL GBE {161 the promoter.
uences for use w't ﬂ%east hosts i nclude the
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anti bodi es) were added to 293-1953 cells prior to

i ncubation with the protein coated (BSA (1),
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performed using a Cytonetric Bead Array (CBA) kit.
This assay was used to rapidly identify the heavy and
i ght chains isotypes of a nobuse nonocl onal anti body
in a single sanple. The val ues expressed are "relative
fluorescence units" and are based on the detection of
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I ca tai ne rom-t m ce retro-orbita
descﬂbsqi ke Y bfceme sRaEeTt fghaes skaljad eé%%wowéhea@?ge@ﬁ dgsppiption and fall
anti bodies. After a SU|tabIe anti body titer has been
detected, the animals "positive" for antibodies can be
injected with a final intgavenous injection of the
given ligand. Three to four days | ater, the mce are
sacrificed and the spleen cells are harvested. The
spleen cells are then fused (using 35% pol yet hyl ene
glycol) to a selected routine nyeloma cell |ine such
as P3X63AgU. 1, available fromATCC, No. CRL 1597. The




of "positive" hybridoma cells secreting the desired
nmonocl onal anti bodi es agai nst ANGPTL4 herein is well
within the skill in the art. The positive hybridoma
cells can be injected intraperitoneal into syngeneic
Bal b/c mce to produce 76 0 ascites containing the

within %tséopm-giaﬁm{m BRifk. ONBhubBAtidrl, QeleRS andDate@ it diivielcied htrbi@ are

hybri doma cell s can be ro in tissue culture flasks
herebypeopgipied py rﬁ%rle’f"fc E’Stﬁlelrlfﬂ?rft?’ ?06 5‘”’1 *8f the nonocl onal
anti bodi es produced in the ascites can be
acconpl i shed usi ng amoni um sul fate precipitation,
foll owed by gel exclusion chronatography.
Alternatively, affinity chromatography based upon
bi ndi ng of antibody to protein A or protein G can be
enpl oyed. For exanple, polyclonal rabbit antibodies
wer e generated by inmunization of rabbit with 500 g of
reconbi nant human ANGPTL4 protein (23-406) generated
in E.Coli on days 1, 40 and 70. Serum was harvested
in day 80 and 120 post imuni zati on and anti bodi es
were purifed by protein-A sephadex colunms. Exanple
9: Blocking or Neutralizing Antibodies Antibodies
agai nst the antigens descri bed herein, e.g., ANGPTLA4,
can be identified by a variety of techniques known in
the art, e.g., an ELISA. For exanple, plates can be
coated with the pol ypeptide of interest, e.qg.,
ANGPTL4 or a fragnent thereof, and incubated with
anti bodi es generated agai nst that polypeptide, e.g.,
ANGPTL4 (see, e.g., description in U S. Patents
6, 348, 350, 6,372,491 and 6, 455,496). Bound anti body
can be detected by various nethods. Antagonist (e.g.,
bl ocki ng or neutralizing) antibodies can be identified
by conpetition assays and/or activity assays. For
exanpl e, expression of ANGPTL4 stinul ates cell
hepat ocyte or pre-adi pocyte proliferation, adipocyte
m gration, regulates triglyceride anounts, or binds to
av(35 integrin. Determ nation of a blocking or
neutralizing anti body to ANGPTL4 can be shown by the
ability of the antibody to block these activities,
e.g., (see, e.qg., Figure 9, Panel B, D and E). For
exanpl e, hepatocytes or pre-adi pocytes cells can be
pl ated and i ncubated wi th supernatant from COS7 cells
transduced with Ad-hAngptl4 along wth an
anti - ANGPTL4 anti body, or a control antibody or PBS.
After several days, the cells can be trypsinized and
counted. Antibodies that reduce the nunbers of cells
are identified as bl ocking or neutralizing
anti bodi es. ANGPTL4 was al so shown to induce
hepat ocyt e adhesi on and pre-adi pocyte mgration, thus
determi nation of a bl ocking or neutralizing anti body
to ANGPTL4 can be shown by the ability of the
anti body to bl ock the hepatocyte adhesi on and/ or
pre-adi pocyte cell mgration. ANGPTL4 was al so shown
to be a proangi ogenic factor. See, e.g., Le Jan et
al ., Anmerican Journal of Pathology, 164(5): 1521-1528
(2003). Thus, blocking or neutralizing antibodies to
ANGPTL4 can be identified by using the antibodies in
conmbi nation with ANGPTL4 in angi ogenesi s assays, e.g.,
CAM assay. The specification is considered to be
sufficient to enable one skilled in the art to
practice the invention. It is understood that the
exanpl es and enbodi nents degcrd bed herein are for
illustrative purposes only. The invention is not to
be limted in scope by the construct deposited, since
t he deposited enbodinment is intended as a single
illustration of certain aspects of the invention and
any constructs that are functionally equivalent are



illustrations that it represents. |Indeed, various

nodi fications of the invention in addition to those
shown and described herein will becone apparent to
those skilled in the art fromthe foregoing

description and fall 77 O wthin the scope of the
appended clains. Al publications, patents, and patent
applications cited herein are hereby incorporated by
reference in their entirety for all purposes. 78 o
Cainms: 1. The use of an effective anount of an
Qastgisopoi etin-li ke 4 protein (ANGPTL4) in the
preparation of a medi cament for stimulating

1 pritieivse bRt effeqtive @A of it andiohaletinslity € giotéiy (ANGPTLA) in
tiRdpepAralidrabf @Mnédcandi® Fut aﬁmmanﬂgb pReFakA6Y b hePitocytes in a
skj&a BS B&'hﬁﬁéﬁaﬁ%n tda pgﬁﬁaﬁ’(ﬁﬁofq{ep @}'tE@ JepréfAepfbdydshe

subj ect is a human. 3. The use of ‘claim 1, wherein the

2P R GO %@%@g}mu fhelshihines 23 Lo 406 of

himan™ A claim™, wherein the

ﬂ%ﬁ%&@ LSRR BB Bt B A0l 25
tep conprises adm nistering a nucleic
aci d sequence than encodes for the ANGPTL4. 6. The use
4.0Fhezuse @g tlaonily whereiuihe AINGRAL4gemprisdsamine aerdiregiduss 184 to
4(fr ofduwetanANGPTRA. ANGPTL4 i n hepat ocytes or
pre-hepatocytes in the preparation of a nmedi canent for
5.stTheubgd bN@glapmol | ivberin admbfistheipatngy t@aptitesaadiib]setihg a

nutleid had b'&ﬁle@cfe tﬁh@éﬂﬁo@eé/\fdﬁﬂ%lﬂNGﬂ?Q‘LﬂUbJ ect is a human.
8. The use of an effective anmount of an ANGPTL4

6.2 RAYRQ 67t ard féd?fx‘re Rk A iy SEA ah@font &¥ean
LGh R acf r & 'h?]lga{t(%}t m o& u]?a(f%{tﬁoqisoi} m@dicament for

ect
st e R aona?é%%ca?%awsg ed. " The use of claim 8
wherei n the subj ect hupan. 10. The use of claim
7. glhe e b plaing Rev. %laélw@ie% agHM&ent that inhibits
ANGPTL4 protein production in the hepatocyte. 11. The
8. uBke e oflanisifegtivavrapwitofiah ANGERL4 astagonisirinitkeprepareiion of
a medmagert oyl the ulnbibitich ol lpeolifemtiod of | lepato8ytesvie rae subjedh ey
adAlEtTatibnan taggpulatidn bfhapatcenics oAMNSHiEpdtocasd.i body. 13.
The use of claim8, wherein the ANGPTL4 antagonist is
9. Ahedfdk bf a3 8 wirdih BRAbjelPis@ hihanThe use of an

effectlve amount of a conp05|t|on conpri sing an

ot E‘lai Re wRLRAAHAL %n?eﬁgoﬂfst B élieée’éseﬁf‘ﬂﬁ@ﬁnﬂlﬁbs ANGPbT;A

epat ocyt In a

P“!’tal li)% g?‘?ngthgglgggtc%ﬁpo& tion to a popul ation of

atoc 5., The use of. claim 14 wherein t
11086 e Of SR ittt 14 Seehbis G dnencs o ﬁtz%zmemﬁﬁ%}lﬁ
t he ANGPTL4 conprises amno acid residues 23 to
120 hey ey 9f ANamTS 4Wherein the ANGPTL4 antagonist is an ant1-ANGPTL4

antibody.

13. The use of claim 8, wherein the ANGPTL4 antagonist is an anti-aVp5
antibody.



17. The use of claim 14, wherein the ANGPTL4 conprises
am no acids residues 185 to 406 of human ANGPTL4. 18.
The use of claim 14, wherein the conposition conprises
the ANGPTL4 with a carrier. 19. The use of an

effective anbunt of a conposition conprising an

ANGPTL4 antagonist in the preparation of a nedi canent
for inhibiting cell adhesion of hepatocytes in a

subj ect by administration to a popul ati on of

hepat ocytes. 20. The use of claim 19 wherein the
l1gubfiRciseiof a8 effebBve arddunt 0T dim@positio IcainPridig AENGPTLA in
tﬁeh \Brepiiafien NSt meficamed for MVRTAE LeRHIWOISHY of héBatodR& in a

t‘T{}; \?ghﬁm%ﬁ o ag@esﬁgaslﬁﬂg HURRLE bf hépatftytes.

35 anti use of an effective

nt._of I-SL A NGPTL4 or an
lg\@ﬁ't‘ﬁ? %fgcganll s erf”fl}lctﬁg?ub %cgé%%unmo a medi cament for
Iat| ol jf readi pocytes,in.
(ytse ngl Ffélln ‘g{“‘frﬁllni tgﬁ %t&\i,(?gf]g{)ﬁ(ﬁpgfqeg o acid residues 23
4. The use of claim23, wherein the
subj ect is a hurran 25. The use of claim 23, wherein
17 hheasmeb siaitn b, wherpini the &NGREL LAN@RTITseswminozcids apsiduss 185
t@248)6 dHemaaAMGPTLAI m 23, wherein the ANGPTL4 conpri ses
amno acid residues 23 to 406 of human ANGPTL4. 27.
18.h&heisee of clgindl 4) WiereintiBe edmipdditor NNadHsds thenwNGPas4 with a
cafkno acid residues from about 23 to about 162. 80 o
28. The use of an effective anount of a conposition

§opﬁ1re' n(ﬁ'eﬁpe ggio&ﬂ osltidn ﬁfsﬁ LRANGPTL4
?gozgl rtrezgl g} nErrtl, ﬁmg 42 s efﬁp I t;%gn P QidR sion of
s Py ARiHRiAon 10 3 GOPHRO R HBIOEY S m 28
V\herel n the subject is a hurmn 30. The use of claim
ZQsThw@rO&CHJmHQ vopT the sbicsbiS#8MAns an ant i - ANGPTL4
anti body. 31. The use of an ANGPTL4 ant agoni st t hat
2bi Hususeof Clainerl B whercinf thahiBagendstinan antieANGEPdeantibadp f
a nedi canent for inhibiting a biological activity of
20ANGR s off Blaird 19 WRh&6in the dntaddifist IS Oiti- @VPB ah@Bodsher ei n
the subject is a human. 33. The use of c ai m 31,

23"‘“?15@h 6fha‘ﬁ e%fé@’JeLénem{ aﬂ% hﬁd 8in ANGRIGHTLA or
onl hfﬁeu ) f O ]‘g%ggggg Yol N&irNGAR 4£he
Pfe it T (W ey
Sfrom bi ndi ng to av(3s. 36. The use of claim

31, wherein the biological activity conprises inducing
24 dihe use of claim 23, wherein the subject is a human.

25. The use of claim 23, wherein the composition comprises the ANGPTL4 with a
carrier.

26. The use of claim 23, wherein the ANGPTL4 comprises amino acid residues 23
to 406 of human ANGPTLA4.

27. The use of claim 26, wherein the ANGPTL4 comprises amino acid residues
from about 23 to about 162.

80 o



proliferation or cell differentiation. 37. A
conposition conprising a not proteolytically processed
vari ant of ANGPTL4, wherein the variant conprises an
alteration of amno acid 162 and/or 164. 38. The
conposition of claim37, wherein the alteration is a
substitution is at position 162 and at position 164.
81 0 Sequence Listing <110> Genentech, Inc., GCerber,
Hanspeter Bunting, Stuart Liang, Xi ao Huan <120>
Conposi tions and Methods of Using Angiopoietin-like 4
287 OfiRl ke oflaD efrEtile GiRidtal of Béhmidsitiol ‘sggiiﬁmNGPTm
%Q%}H st 4H%Re %?ep%?atﬁa%@ a2 YR BOhRE 'f&7§1h1b‘ft i
pr

fitQdtictOof
rﬁ esﬁﬁ% gbj g P ccé&?iﬁ%ﬁgtgong@gé% fecte acat gag‘?igfés
2??&%%%&&531%%?% R bty B3B8 “Cocacetgga
TRl a5 AR Rt

agipody.t ct gcgccge caccgecgtg ctactgageg ct cagggegg
acccgtgcag 250 tccaagtcgc cgcgctttgcec gtcctgggac
3gafht gseatfly ah AANGHTL4 anta@anistabgabndscioC-tamtal g ANGPTLA in
the 9egacition of agaaiicangng fgdghipitagechidbaicapmagite aff ANGPTL4 in
a §igeegiCgct g gagcggegec tgagcgegtg cgggtccgec 400
t gt cagggaa ccgaggggt c caccgacctc ccgttagccc ctgagagccg

3A5Fhe $ELEORRA ST vIRAM BfeldubjeaCia9Gai@ra gacacaact ¢

aaggct caga 500 acagcaggat ccagcaactc ttccacaagg

4 gggi%e PRI oRRa AR, ASLITTIIRRRYCRE! dR0ANGPTLA

gcaaagcc t'tggc ggaccac
cctag accatgaggt ggccaagcct gcccgaagaa 650
agaggct gcc cgagat ggcc cagcca acccggct ca caat gt cagc
ecuecolgcliém Hgcvhe @I@g@eg N(ﬁ’ a@f%g%’é&tglﬁt%gnﬁ-“ B5
anéigodit. gggga 750 gaggcagagt ggactatttg aaat ccagcc
t caggggtct ccgccatttt 800
35. The use of claim 31, wherein the ANGPTL4 antagonist blocks Angptl4 from

binding to o,Ps.

36. The use of claim 31, wherein the biological activity comprises inducing cell
proliferation or cell differentiation.

37. A composition comprising a not proteolytically processed variant of
ANGPTL4, wherein the variant comprises an alteration of amino acid 162 and/or

164.

38. The composition of claim 37, wherein the alteration is a substitution is at
position 162 and at position 164.

81 o



t ggt gaact g caagat gacc tcagatggag gctggacagt aattcagagg
850 1 0 cgccacgatg gctcagtgga cttcaaccgg ccctgggaag
cctacaaggc 900 ggggtttggg gatccccacg gcgagttctg
gctgggt ct g gagaaggtgc 950 atagcatcac gggggaccgc

aacagccgcc tggccgtgca ct%{:cggg c 1000 tgggatggca
acgccgagtt gctgcagttc g t gggt ggcga 1050

10> c .agctcactgc acccgtggee ggccagcet gg
110 g% f%&g%;cd éeﬁ;eﬁ%ﬂéf%?e

Bun tua caccac cdtcccaccc agcggcctct ccgtaccctt
Liarfgt R@8Ali0g 1150 gaccaggat ¢ acgacctccg cagggacaag
aact gcgcca agagcctctc 1200 tggaggctgg tggtttggca
<120> Catmeligathd MetiRdacidlshgamgigpaetingdike 4 Phfein act t ccgct c
catcccacag cagcggcaga agcttaagaa gggaatcttc 1300
<130> P3y§BRYU¥Ict ggcggggeccg ctactacccg ctgcaggcecca ccaccatgtt
1350 atccagccc at ggcagcag aggcagcctc ctagcgtcct
:1:??2’(%% ?gg’é’@?‘r’af 00 ggtcccaggc ccacgaaaga cggtgactct
ictdtgcc cgaggatgtg 1450 gccgttccct gcectgggecag
<150> J985L&H80 gaggggecat ctggaaactt 1500 gt ggacagag

<151> RBYAAGHCca cgact ggaga agcccccttt ctgagtgcag 1550
gggggct gca tgcgttgect cctgagatcg aggctgcagg atat gctcag

<160> 5600 actctagagg cgtggaccaa ggggcat gga gcttcactcc
ttgctggcca 1650 gggagttggg gactcagagg gaccacttgg

<210> ygccagccag actggcctca 1700 atggcggact cagtcacatt

<211> 88t gacggg gaccagggct tgtgtgggtc 1750 gagagcgcecce

<212> At ggt gct ggtgetgttg tgtgtaggtc ccctggggac 1800

<213> %%%358& gccaat ggta tctgggcgga gctcacagag ttcttggaat

<ap0> 11890 aaaagcaacc tcagaacac 1869 <210> 2 <211> 406

T4 deadalRbtc aéadaetdrigMBegR APt 320> <221> unsure
gccgag<§2§>g9§21c<22§a§dgﬁkng\%m agnti'%%%ggaci d <400> 2 Met Ser

cttctgeddcy-adcagdth Bacttcgdceteddoyt cilcagtdlt acdeu Met Leu Cys Ala 1
5 10 15 Ala Thr Ala Val Leu Leu Ser Ala Gn Ay Gy

cgeacclRige alarasChreSmpgagp occedalg cogorotapsiS88er Pro Arg Phe Al a

gctacctga?gr ag-gr;ragaét\:sg%tg(gtclégal\(/:egtgccﬁgaggc\a/%glccc%gealflgcélog 35 40 45

tctgegeege cacegecgty ctactgageg ctcagggegg accegtgeag 250

tccaagtege cgegettige gtectgggac gagatgaatg tectggegea 300

cggactcctg cagctcggee aggggetgeg cgaacacycey gagegeacee 350

geagtcaget gagegegetg gageggegec tgagegegty cgagteegee 400

tgtcagggaa ccgagggglc caccgaccte cegttagecce ctgagageeg 450

ggtggaccct gaggtectic acagectgea gacacaactc aaggetcaga 500

acagcaggat ccagceaactc ticcacaagg tggeccagea geageggeac 550

ctggagaage ageacctgeg aattcageat ctgeaaagee agtitggect 600

cctggaccac aagcacctag accatgaggt ggecaagect geccgaagaa 650

agaggctgec cgagatggec cagecagttg acceggetea caatgtecage 700

cgeetgoace ggetgeccag ggattgecag gagetgttce aggttagaga 750

gaggcagagt ggactatttg aaatccagec tcaggggtcet cegecattit 800

tggtgaacty caagatgace tcagatggag getggacagt aaticagagg 850



Gy Leu Leu Gn Leu Gy Gn Gy Leu Arg Qu H's

GQu 50 55 60 Arg Thr Arg Ser G n Leu Ser Ala Leu
Arg Arg Leu Ser Ala 65 70 75 Cys @y Ser Ala Cys
G’n Gy Thr Au Gy Ser Thr Asp Leu Pro 80 85 90 Leu

Ala Pro Qu Ser Arg Val cﬁaPro Val Leu H s Ser
cgccaoﬁétg gelgratang §itaasscag; hetegeree PR PYd Ala G n Asn Ser

s B el 1= 1 s

atagcagcgéggggadcb@aa@a&cﬁﬁ deBitgld gabtboPhe Gy Leu Leu
tgggatd¥eR atdcSgdght Sctgdadfic t]aéé o&ggl in} t§gck&toshsp Hs Au Val Al a
Lys Pro Ala Arg Arg Lys Arg Leu 155 160 165 Pro Qu

ggacaddptc tAbaccigcrgfrapiddakccipcdygocatictgg MIGY Asn Val Ser Arg
170 175 180 Leu H's Arg Leu Pro Arg Asp Cys G n GQu
gcgccageas: 091@‘60@%399&@00@ sﬁgtai@g cEgritaeb!S® u Arg Gn Ser Ay
Phe G u || Pro 200 205 210

qaccagspl aBatGe E%@\fae%qacwa&&s@cﬁ & BTG, xaa Gy Gy

I g Arg Hs Asp Gy
tggagg&gt%g%%@ﬁ%?@ %r\éé ppagkoa feef 0 2518 1 o du Al a
acttccgE¥lcate¥dacAy @g@@éaﬁ'@cﬁaﬁa&@g@aﬁbt& 1dos Gy Gu Phe 245
250 255 Trp Leu Ay Leu Qu Lys Val His Ser Ile Thr
tggaaglitey gogpggbcgctdgarcc@Bfcagfloa 2d0ctatt 13809 Leu Ala Val G n
Leu Arg Asp Trp Asp Ay Asn Ala Qu 275 280 285 Leu
gatccagesq algpeRIFREAggedgcyls Flaggdice] qagtagpspt W00 @ u Asp Thr Al a
@/ 290 295 300 Ser Leu G n 13%&%? Ala Pro Val Al a
ggtcecgd; CeqeaadagRs cegiqpeist igacteigee °§’t‘ﬁ§a 5 Thr Val Pro Pro

gccgttc?%gc%%/?cgge&gg%f;aa\é%lag@g&a? asgaggétt 1:%66 Trp Asp 3 0 320

gtggacagag aagaagacca cgactggaga ageccccitt cigagtgeag 1550

Q2>T
coon

ggaggetgea tgegttgect cetgagateg aggetgeagg atatgetcag 1600
actctagagg cgtggaccaa ggggeatgga geitcactee ttgetggeca 1650
gggagttggg gactcagagg gaccacttgg ggccagecag actggectea 1700
atggeggact cagtcacatt gactgacgyg gaccagggct totgtgagte 1750
gagagegece teatgotget gotgetgtty totgtaggic ceoctggggac 1800
acaagcagge gccaatggta tetgggegga gotcacagag ttcttggaat 1850
aaaagcaacc tcagaacac 1869
<210>2
<211> 406
<212> PRT
<213> Homo sapiens
<220>
<221> unsure
<222> 221
<223> unknown amino acid
<400> 2
Met Ser Gly Ala Pro Thr Ala Gly Ala Ala Leu Met Leu Cys Ala

1 5 10 15

Ala Thr Ala Val Leu Leu Ser Ala GlIn Gly Gly Pre Val Gin Ser
20 25 30



Gn Asp His Asp Leu Arg Arg Asp Lys Asn Cys Ala Lys
Ser Leu 335 340 345 Ser Ay Ay Trp Trp Phe @y Thr
Cys Ser His Ser Asn Leu Asn 350 355 360 Ay G n Tyr
Phe Arg Ser Ile Pro Gn Gin Arg G’n Lys Leu Lys 365
0 375 L r Trp Arg Gy Ar
LVSSGT{/:’FOAF?P*’ }/jrp@ 6':'“3@ 883 a Tﬁr T%r l\/zt Lgu
116G n Pro* tAIaRIaGIuAIaAIa 395 400 405 Ser
His GI%l?e]uq_eu%En G el Sabag cld¥s ARkRy Homo sapiens  <400>
gccaaggsctgcccgﬁag a 21 <210> 4 <211> 21 <212>
RNA <213> Artificial sequence <220> <223> Sequence is
Arg T AR e Sirzied SecARQeu &lugggBadegeSer accgaagau u 21 <210>
5 @B11> 21 7&212> RNA <213> Artificial sequence <220>
<223> Sequence is Sénthe3|zed <400> 5 ucuucgggca
Cys G@@@s%ﬂg gg%ginggl;gﬁ_hr@k@ ly Ser Thr Asp Leu Pro

Leu Ala Pro Glu Ser Arg Val Asp Pro Glu Val Leu His Ser Leu
95 100 105

GiIn Thr Gin Leu Lys Ala GIn Asn Ser Arg lle Gin GIn Leu Phe
110 115 120

His Lys Val Ala Gin Gin Gin Arg His Leu Glu Lys Gln His Leu
125 130 135

Arg ile GIn His Leu GIn Ser GIn Phe Gly Leu Leu Asp His Lys
140 145 150

His Leu Asp His Glu Val Ala Lys Pro Ala Arg Arg Lys Arg Leu
155 160 165

Pro Glu Met Ala GlIn Pro Val Asp Pro Ala His Asn Val Ser Arg
170 175 180

Leu His Arg Leu Pro Arg Asp Cys Gin Glu Leu Phe Gin Val Gly
185 190 195

Glu Arg GIn Ser Gly Leu Phe Glu lle Gln Pro Gin Gly Ser Pro
200 205 210

Pro Phe Leu Val Asn Cys Lys Met Thr Ser Xaa Giy Gly Trp Thr
215 220 225

Val lle GIn Arg Arg His Asp Gly Ser Val Asp Phe Asn Arg Pro
230 235 240

Trp Glu Ala Tyr Lys Ala Gly Phe Gly Asp Pro His Gly Glu Phe
245 250 255

Trp Leu Gly Leu Glu Lys Val His Ser lle Thr Gly Asp Arg Asn
260 265 270

Ser Arg Leu Ala Val GIn Leu Arg Asp Trp Asp Gly Asn Ala Giu
275 280 285

Leu Leu GIn Phe Ser Val His Leu Gly Gly Glu Asp Thr Ala Tyr
290 295 300

Ser Leu Gin Leu Thr Ala Pro Val Ala Gly Gin Leu Gly Ala Thr
305 . 310 315

Thr Val Pro Pro Ser Gly Leu Ser Val Pro Phe Ser Thr Trp Asp



320 325 330

Gin Asp His Asp Leu Arg Arg Asp Lys Asn Cys Ala Lys Ser Leu

335 340 345
Ser Gly Gly Trp Trp Phe Gly Thr Cys Ser His Ser Asn Leu Asn
350 355 360
Gly Gin Tyr Phe Arg Ser lle Pro Gln Gin Arg GIn Lys Leu Lys
365 370 375
Lys Gly lle Phe Trp Lys Thr Trp Arg Gly Arg Tyr Tyr Pro Leu
380 385 390
Gin Ala Thr Thr Met Leu lie Gin Pro Met Ala Ala Glu Ala Ala
395 400 405
Ser
<210>3
<211> 21
<212> DNA
<213> Homo sapiens
<400> 3
gtggecaage ctgeccgaag a 21
<210> 4
<211> 21
<212> RNA
<213> Artificial sequence
<220> :
<223> Sequence is synthesized
<400> 4
ggccaagecu geccgaagau u 21
<210> 5
<211> 21
<212> RNA

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 5
ucuucgggea ggeuuggeca ¢ 21



