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having the am no acid sequence of SEQ ID NO 60. In
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as set forth in SEQID NO 35, a CDR2 as set forth in
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after injection with varioud dosages of Ad5-hAngpt!3T
virus or 2 x 109 vp of control virus, as described in
Exanpl e B. [ 23] Figure 9 shows binding of
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[29] Figure 15 shows serumtriglyceride levels in
m ce 4 days (top panel) and 7 days (bottom panel)
after injection with anti body 5.35 or 5.50, as
descri bed in Exanple J. [30] Figure 16 shows
serum chol esterol levels in mce 4 days (top panel)
and 7 days (bottom panel) after injection with
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Figure 18 shows the in vivo pharnmacoki netics of
antibodies 4.7.11 4.9.1, 5.35, and 5.50, as descri bed
i n Exanpl e N [33] Figure 19 shows the
reduction in serumtriglycerides and serum
chol esterol in ApoE mce injected with anti bodi es
5.35 and 5.50 and control antibody anti-KLH V.

DETAI LED DESCRI PTI ON OF VARI QUS EMBODI MENTS

[34] In this application, the use of the singular

i ncl udes the plural unless specifically stated
otherwise. In this application, the word "a" or
means "at | east one" unless specifically stated
otherwise. In this application, the use of "or" neans
"and/or" unless stated otherw se. Furthernore, the
use of the term"including," as well as other forns,
such as "includes" and "included,” is not limting.

Al so, ternms such as "elenent"” or "conponent"
enconpass both el enents or conponents conprising one
unit and el enments or conponents that conprise nore
than one unit unless specifically stated otherw se.

[ 35] The section headings used herein are for

organi zati onal purposes only and are not to be
construed as limting the subject matter descri bed.
Al'l docunents, or portions of docunents, cited in
this application, including but not [imted to
patents, patent applications, articles, books, and
treati ses are hereby expressly incorporated by
reference in their entirety for any purpose. In the
event that one or nore of the incorporated literature
and simlar materials defines a termthat contradicts
that termis definition in this application, this
application controls. A Certain definitions

[36] The terns "pol ypeptide," "peptide," and
"protein" are used interchangeably herein to refer to
a polymer of amino acid residues. The terns apply to
ami no acid polynmers containing naturally occurring
am no acids as well as amno acid polynmers in which
one or nore amno acid residues is an artificia

chem cal anal ogue of a corresponding naturally
occurring am no acid. The am no acid polyners can be
of any | ength. [37] The term "anti body," as
used herein, refers to an intact antibody or a
fragnent of an anti body that conpetes with the intact
anti body for antigen binding. Antibody fragnents
include, but are not Iimted to, Fab, Fab', F(abl)2,
Fv, scFv, Fd, diabodies, and other antibody fragnents
that retain at |east a portion of the variable region
of an intact antibody. See, e.g., Hudson et al.

(2003) Nat. Med. 9:129-134. In certain enbodi nents,
anti body fragnents are produg?d by enzymatic or

chem cal cl eavage of intact anti bodies. In certain
enbodi nents, anti body fragnments are produced by
reconbi nant DNA techni ques. [38] The term
"native pol ypeptide" refers to a naturally occurring
pol ypepti de. The term "native anti body" refers to a
natural |y occurring anti body. [39] The term
"monocl onal anti body” refers to an antibody froma

an



[43] The term "neutralizing anti body" or "anti body
that neutralizes" refers to an anti body that reduces
at | east one activity of a pol ypeptide conprising the
epi tope to which the anti body specifically binds. In
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accession no. NP_038941). In certain enbodinments, a
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[058] Naturally occurring residues nmay be divided
into classes based on conmmon side chain properties:
1) hydrophobic: norleucine, Met, Ala, Val, Leu, Ile;
2) neutral hydrophilic: Cys, Ser, Thr, Asn, Gn; 3)
acidic: Asp, GQu; 4) basic: H's, Lys, Arg; 5)
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Regubnta as GeDidnh irc BEQIIDINQs144)45, mbdii&s o) atleasi oy amino
valine (-1.5); leucine (-1.8); isoleucine (- 1.8);
tyrosine (-2.3); phenylaianine (-2.5) and tryptophan
(-3.4). In maki ng changes based upon siml ar
hydrophilicity values, in cértain enbodi nents, the
substitution of am no acids whose hydrophilicity
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enbodi nents, those which are within 1 are incl uded,
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Lys, @n, Asn Asn Gn Asp Qu Cys Ser, Ala An
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Asp Ay Pro, Ala Hs Asn, Gn, Lys, Arg He Leu, Val ’
Met, Ala, Phe, Norleucine Leu ’ ’

acid sequence set forth in SEQ ID NOs: 47, 48, and 49; d) at least one amino
acid sequence as setforth in SEQ ID NOs: 50, 51, or 52; e) at least one

amino acid sequence as set forth ln SEQ ID NOs: 56, 57, and 58; f) at least
+ forth in SEQ iD NOs: 77, 78, and 79; or g) at

+ i g e
one am ino acid sSEqUENTE 85 5

least one amirio acid sequence as set forth in SEQ ID NOs: 80, 81, and 82;

wherein the antibody neutralizes at least one activity of ANGPTL3. In certain '

examples, the light chain of the antibody comprises a CDR1 as set forth in
SEQ ID NO: 44, a CDR2 asset forth in SEQ ID NO: 45, and a CDR3 as set
forth in SEQ ID NO: 46. In certain examples, the light chain of the antibody
comprises a CDR1 as set forth in SEQ ID NO: 47, a CDR2 as set forth in SEQ
D NO: 48, and a CDR3 as set forth in SEQ ID NO: 49. In certain examples,
the light chain comprises a CDR1 as set forth in SEQ ID NO: 50, a CDR2 as
set forth in SEQ ID NO: 51, and a CDR3 as set forth in SEQ ID NO: 52. In
certain examples, the light chain comprises a CDR1 as set forth in SEQ ID NO:
56, a CDR2 as set forth in SEQ 1D NO: 57, and a CDR3 as set forth in SEQ 1D
NO: 8. In certain examples, the light chain comprises a CDR1 as set forth in
SEQ ID NO: 77, a CDR2 as set forth in SEQ ID NO: 78, and a CDRS3 as set
forth in SEQ ID NO: 79. In certain examples, the light chain comprises a CDR1
" as set forth in SEQ ID NO: 80, a CDR2 as set forth in SEQ 1D NO: 81, ahd a

CDR3 as set forth in SEQ ID NO: 82.

[013] In certain examples, a monocional antibody that bind to
ANGPTL3 and neutralizes at least one activity of ANGPTL3 is provided,
wherein the affinity of the anfibody for a peptide having an amino acid
sequence of SEQ ID NO: 9 is at leaét at least 3-fold greater than the affinity of
the antibody for a peptide having an amino acid sequence of any one of SEQ
ID NO: 84, SEQ ID NO: 85, SEQ ID NO: 86, SEQ ID NO: 87, SEQ ID NO: 88,
SEQ ID NO: 90, and SEQ ID NO: 92. In certain examples, the affinity of
the antibody fora pep’ude naving an amino acia sequence of SEQIDNQO: 9is
at least at least 3-fo!d greater than the affinity of the antibody for each of SEQ

" ID NO: 85, SEQ ID NO: 86, SEQID NO: 87, SEQ ID NO: 88, and SEQ iD NO:

90. In certain examples, a monoclonal antibody that bind to ANGPTL3 and

neutralizes at least one activity of ANGPTL3 is provided, wherein the

6



Nor | eucine, Ile, Val, Met, Ala, Phe Lys Arg, 1,4

Di am no-butyric Acid, Gn, Asn Met Lau, 1-11le, lie
Phe Leu, Val, Ile, Ala, Tyr Pro Ala Ser Thr, Al a, Cys
Thr Ser Trp Tyr, Phe Tyr Trp, Phe, Thr, Ser Val

antibody binds to a peptide having the amino acid sequence of SEQ ID NO: 9
with a KD of less than 50 nM. In certain examples, the antibody binds to a
peptide having the amino acid sequence of SEQ 1D NO: 9 with a Kp of less
than 30 nM. In certain examples, the antibody binds to a peptide having the
amino acid sequence of SEQ ID NO: 9 with a KD of less than 10 nM. In
certain examples, the antibody binds to a peptide having the amino acid
sequence of SEQ ID NO: 9 with a KD of less than 5 nM.

[014] In certain examples, a pharmaceutical compoéition is provided
comprising an antibody as described above. In certain  examples, a method
of treating a disorder of lipid metabolism is provided, wherein the méthod
comprises administering to a patient an effective amount of the
pharmaceutical composition. I-n certain examples, a method of decreasing the
level of one or more serum lipids is provided, wherein the method comprises
administering-to a patient an effective ambunt of the pharmaceulfical
composition. In certain examples, a method of treating hypertriglyceridemia is
provided, wheréin the method comprises administering to a patient an
effective amount of the phamaceutical composition. In certain examples, a
method of treating hypercholesterolemia is provided, wherein the method
. comprises administering to a patient an effective amount of the
pharmaceutical composition. In certain examples, a method of treating
obesity is provided, wherein the method comprises administering to a patient
- an effective amount of the pharmaceutical composition. In certain examples,
a method of treating diabetes is provided, wherein the method comprises
administering to a patient an effective amount of the pharmaceutical
composition. In certain examples, a method of treating ischaemic heart
disease is provided, wherein the method comprises administering to a patient
an effective amount of the pharmaceutical composition. In certain examples,
a method of treating metabolic syndrome is provided, wherein the method
comprises administering to a patient an effective amount of the

pharmaceutical composition.



Ile, Met, Leu, Phe, Ala, Norleucine [65] A
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variants of a polypeptide as set forth herein using
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[030] Figure 16 shows serum cholesterol levels in mice 4 days (top
panel) and 7 days (bottom panel) after injection with antibédy 5.35 or 5.50, as
described in Example J.
[031] Figure 17 shows the in vivo pharmacokinétics of antibodies 5.35
and 5.50, as described in Example N. _
~[032] Figure 18 shows the in vivo pharmacokinetics of antibodies
4.7.1.; 4.9.1, 5.35, and 5.50, as-described in Example N.
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QAL bR SR°Eh BB nh P B
@éhhigued, s’ébde{cf) Haﬂéﬁ id 1SR (H@B&)O\ntﬂ:gcﬁéﬁ POL A raons

to 6 and to 11 of SE%R; Q,IJ I'n
Manual (ColdhSpringrElaraor %‘Pﬂélqoi‘i’ %ﬂﬂsmfﬁb )-
ant i bpdy) i ﬁaﬁmbﬂc-aammdy%féﬂ@w maﬁm&ay maaagb%f

sequence of SE NO. with at | east
¢rmpenats gom a eastetwtdlﬁerreat gourges.| Bta@ﬁﬂ@?- emb@dlraents a

R ot o3 Bbed SRSk RS P 4oy
Weaiasmw algotaar mulemxiacn d., aq:q:.nmef arf alaﬁt;pdyrdarwéd from

SE: NO. .

Reroe SHeisy, dngaralmseefBpoRiEhis G Slimeneantbosing
&ﬁ?p%@g\@gmgﬁ oeafnczmtimbﬂy ﬁert@emﬁdﬁfa&hbmhumaimﬂﬁiabﬂabd to
ant1 po I N avl n an aimm no C

aegden agrany efj}’éeﬁ@f’g %'OW? “Hla"?éﬁgﬁﬂé'”f%icg "&POC"me"tS’
é Sﬁi?ﬁen% efrﬁnb@dy ébrﬂp@i@éé aft-or @l gbrtiéh of £28fiatile fréI#uQn ofthin

| east 7- d,"or at |east 10-fold greater affinity

antigedy ﬂ@rlw%@frpm a zlpndﬂmanmmumtpwmmdggm of an

%E@BF%%%&%*{Q""\%BU% EQscs) NgEQSFD ﬁcE)Q 138 NgndngQ

| D N@b492.A THMnWIzeui”mmmbdgmrefem ©, a adh-hnirtan ardibody that has

BB B B BosRB AR i i seguchd o

Furharb aelitRsiya /& hoaanizetedantifoay ¢ thikla §pkioheHingsic dritibody.
certain such enbodi nents, neutralizing nonocl onal

anti bodi es are rodent nnnoclonal anti bodies. In
certain such enbodi ments, neutralizing nonocl ona
anti bodi es are nouse nonoql onal antibodies. In
certain enbodi nents, neutralizing nonocl ona

anti bodi es are chineric nonocl onal antibodies. In
certain enbodi ments, neutralizing nonocl ona
ant i bodi es are humani zed nmonocl onal anti bodies. In




forth in SEQID NGO 24 and a |ight chain conprising
an am no acid sequence as set forth in SEQ ID NO 32.
1. Chinerized and humani zed nonocl onal anti bodi es

certai n enbodi nents, non-hunan an
wé ?@9@#{5@2“ zed. In certain enbodi ment S, &tpf%gm%%zs"s"
nonocl onal anti bodi es that specifically b| nd human
ANGRTER) embodiriants, ianido aCis residuee vatgideactthewntigers bfrmhng

j d d f
TR ST VRN A S o SR 0
&br&%éﬂﬁ&ﬂfﬁled‘t@ ubeagenizet a’mhbodyli@%hsﬁﬁt“téﬂ %y%é’la@iﬂé all or
08; Takeda et al. (1985) Nafure 314:452-454;
%é 180 O ACORRES BTG dRiFrRINNGTegien (k) ?fcﬂbtypan gntibody

GRifH &l Br & pBRBnER @Dmmmﬁmr%hbmwsﬁéh 5% non-human
"humani zed. In certain enbodi nents, nouse nonocl onal

Anticgwihayingthe desired enigen Pinsingsneciisity. AlGreTtain ar e

BB, RIS SRS DS SRS RERL M a

opscbstaotialiyalbifitie GDRs covespmndtoLDRs of & mohthuman antibody

Al sy B ML B e S EhiBiar R ) Stsipene te e
ohd Humvan astthodgd Jh mam@mhcambfodlmegts, alrefivaftbdhantivady

ti bod wh
R R A S EAT
hunanjgszt]i ¥he wé:na&mrﬁyreanﬁbbdwéf@ﬁésmlanﬁ.bHabiBaat émﬁaody that

not [Tmted to, CDR grafting and human engi neeri ng
gentinschyrpar anberd saquepseeand does not cartaim antisody
S84léNdbsTHA A B Ihdmah aRHHEI 1A RAnai! Ol Rpe Aty fthan
nore conp emsntarlt%; etermning regions. )
anubwd}gmay goudtaire aynt etnasequm\ceablbﬁquegmm natied artibodies.

TR S8 A AR RSOk e For

exginples in VRusi embodifreats (@ lnmam ahiifsely. may bephade/inGOR

raftl i s descrjbed Pat ent . Nos

SHPTS pIotis B, Phags visPisd by bima B RS YIS a' by
Eadi:;aﬁbgﬂ&}itm@jeag et al. (1989) Proc. Nat'l Acad. Sci.
USA 86 Oﬁl 10033. In certain epbodi nents, one or .
mor e QR &eutglizing agtibedy; or cantibedy thatneuiralizes
Fé@#sqa%naéﬁlb%ﬂ?ﬁﬁﬁqeeﬁéé% meﬁﬁmdﬁvwaf grgaylg Rgﬁab

acceptor antibody. To create consensus

CXIPPESIAG éfﬂmeaﬂmt%whaphéhep ﬁahbcyb\meamcnmblndaeavsvenam
[

- GRBLRRdnty, PRy Al Rehtecii SBRAD AV brdii

9205] In certain enbodi nents, certai n FR ami no aC| ds

' L. . ar, d h . FR
0, BB B S iy S 8857k o A T ooy
eapahit obspeifically biriditg amadﬂgém 0N dditird embodinérith oty
' aci.ds-t hat ntribute to the affinity of

ﬁﬁ@eﬁgﬂﬁﬁfﬁmaﬁﬁﬁ%agpwc&f PY,NS 2F e antibesdrvangbis regiops,

i n U [B45ptEHY tehios egﬁ@ﬁ@ Qe?e7r9 to ﬁnﬁggbyﬁéghdéd&%%m?\@ﬁi
5,585,089, and 5,5 ; Queen e Pr oc
qanable al-specifically bwmssw am gounoegigkulin er Q:Erct@dil raceptor. in

R SRR o a A bRlof B Aot bar At o Bgle iy

hdwind by an antieddy. tlo d@&ftaurnemmdMnems Bmepitapeamay gelude

. i_hute to the, st u fthe ant i
<FEfhiPRY L8 R sadobs Ryl LeR an oo dE Suger
sidss chiains, ptrasphoag, drisulieayidiieaps.t i detdie phdodihénts &ie
donor anti body. [0106] In certain enbodi nents,
CDRs from a donor antibody are grafted onto an
acceptor anti body conprising a human constant region.
In certain such enbodi nenzs, FRs are also grafted
onto the acceptor. In certain enbodi nents, CDRs from
a donor antibody are derived froma single chain Fv
anti body. In certain enbodi nents, FRs from a donor
antl body are der| ved from a SI ngl e chain Fv anti body



WO 2008/ 073300PCT/ US2007/ 025080 3. Modi fi ed anti bodi es
[0111] In various enbodi nents, an antibody is
nodified to alter one or nore of its properties. In
q€mbodi ments, a nodified anti body
Wd:% ant';éhges over an unrmdl fied antibody, Sm(:l;ngﬁ&ﬁ%zsosﬂ
increased stability, increased tine in circul ation,
epitofpr meydwdte ispaoifio deeedimengional stractyral dbafactﬂaﬁteﬁt(e g, a

O TRa” Eptoph Ao BRI MiebarRlefB s

noi e% 5043] gAn elpttapm zsedéﬂtr]:ﬁuwvm salﬁﬂe ‘oad alstHgr e;ﬂ%ope hlf a

1) e tering,.the syl ation tateo t he
Rttt riody soasy Rty BdRS BRI sliaper, Tt peain
bhﬂ%ﬁﬁﬁen@?ﬁiﬁiepﬁi@ébWa@fhg%ff&éhpﬁﬁlﬁﬂ@%rﬁlnéhﬂid@ecﬁlénces

the anti bo In certai n"enbodi nents,” an antib
Hay08Prise QWQP% thatarg e @ﬁfy@o érycm@ embodtmerpteaqm]opes
t ties
it i 1) SprfRTREY HEVR! it AP inaRPARinG e Sou s
Biﬂelwht;ammdles egé daibtodfind tcetharstammepitop@ef theiy compete for
exe Mm:}@ﬁ s f.or Ilnkingacherrical noi ety to an
EiTai °§{7 WEECKRT tf)Bethose skilled in the art. Such
net ho@daz] nah adﬁbodwtspacﬁcaﬂ@rtblhdetigen vy inpiederentially
reactjons or.alk tion IreeaCtl ons EP 0 401

r98R0NIRP e BpigarT m@l@@my xgaﬁtur%@hamms and/or
%@cﬂc@ﬁ&eé@@@ IrFE&4ih %n(ﬂa%@ﬂéntﬁoﬁﬂéntlmy@%ﬁhe%ﬁ ors
3(2): publ i shed by Medj script, Muntain Court,
Wﬂtﬁgﬁnrb'BéﬁﬁtS'tEéh@t spegifigally Ripds tp B Pagioularepiiops4 Irgg@r{am

L e, % ARRGRGS caiship Y BT gel abiers oo

Ien’g@éltheldtfteremgntlgfens kegwrise dwatipanticularepilope. frocertain
ASREEL 3P Bdiflie? Rbhholditis LRgBRE TR ulterdeb il by
eorhprdsenthetsameapitope. binceriain émbkdichdns, aammmmt:lghﬂ gaid to
S B o RN anker SRl (RS ol
catAe bboRirh&Re! whRbh BYS dik8bcihiith SWisearitii®a 10b nM, and in

i solation of the antibody. In certain embodi nents, a .
‘erstain eabodiments) when digdissecialinn epnstantiing 18fnMn

ant i Ok oW « . .
cert ?Eafénbodle%n?@a gﬂ"%ﬁtg%so}ﬁ/a? S"%%@?’%ﬁlédkﬁﬁmte’"s
having ag amine ecidreequennd frempanyy vestabrateroraaamaiatian source,

GEPAPISCEM A st R, Seih £l BREnE st et

| poroikegevihe, primatee mahkleybared goihgapig, mwss@ebiﬁed otherwise.
T G e e arSs And valentsyd g b TSt

rRAMtiR ARkt ohd irf 2ivb i h PAFB QLB b nﬁ:ﬁdﬁlﬂ@ﬁﬂ.@l Cthe
antibody is linked to a water-sol ubl e polyne

teBP eAcAMPABERS ilriength snpratassed @racirsardomns ofc%NGPTLS as
wél S haRurdUbiARY l‘@sd{’ﬁf?ef or%%déh'trﬁn&gitdﬁﬁ Ek%@ﬁgéi of e signal

considerations 1 ncluding, but not imt
ap@ldp @lnsdrfgrmamatﬂiwr@nmrqtga_ts@cwmwsb@gwéue firinagen
. an if .sQ,
AREFhaTE bafinn RS 3F i en g pilfipessed mouse
ANGPTLBﬂms the aatino asid saquieyice aet foghrin SEQ ID NG/ 1ofGenbank

ot her. factors 0115] Certain exepnplar
aepraien oy NEo0aBI4: dn CRaEEyrobRiERES, & It

i nclude, but are not limted to, polyethylene glycol.
(PEQ ; polyethylene glycol propional dehyde;

copol ymers of ethylene glycol/propyl ene glycol;
nonomnet hoxy- pol yet hyl ene gl ycol ;

car boxymet hyl cel | ul ose; dsxtran; polyvinyl alcoho
(PVA); polyvinyl pyrrolidone, poly-1, 3-dioxol ane;
poly-1, 3,6-trioxane; ethylene/maleic anhydride
copol ynmer; poly-13-am no acids (either honopol yners
or random copol yners); poly(n-vinyl



See, e.g., Borreback et al. (1988) Proc. Nat'l Acad.
Sci. USA 85: 3995-3999. [0121] In certain
enbodi ments, anti body secreting cells are fused with
wGhogh AN t al i zed" cell line, such as a Weip'ﬁﬁéz\f&%zsoso
cel? I'Tne, to produce hybridoma cells. In certain
" enbodi nents, hybridona cells that produce the desired
ampragegsed human ANGETES bas theamincagitl sequsndael sesforth in SEQ .

(AT ' . hyee n then be subcl oned
gﬁé\i @'Ju {‘ﬁg}é‘gﬁ*&gﬁt’g’g??iﬁéawg’—%ﬁ@s. In certain
enbodg4a)t The terah Arepiis” rdersab sonuxieig aoidrericodinguNGPTL3.
ascitesg tugprs in,a,suitabl e ani rra{ ‘h@oSt' In.certain -
enboditrent $7C FgAL N APFELhI0 3 BRfprigten) ngsefjayingian agypo
A dRIBRCS HohHasy VatEDIEe Srohamimalian 386idee nclldindg! but not -
usi na.tst andard separation procedures, such as

[

dite %’hwrb ROVEEs ﬁb.ﬁben'@fj%ﬂ EwuEey rat,{ROFEING dNINE.0n
ST GNER a0 b8 0 i i ShuprBRech e
bpass catalyzesthedxydrplysis of triacyiglyasplam ghylamicrone asy very low

L:hodi es. J ( ring.
B4R oL 2L Y EHGo gl o el ion. 1
Eéndid lenbodiments, a ipopateintipase isnaiss ableto dyduigle

ntif dieﬁ are produced by i mmuni zing genetically

a‘aF¥ B/&e ce with an inmunogen. In certain such
enbodjosant Fhe term Rigeat” deRr I Ehemitel t6mpBLIN LMixture of
whi ch partially or conpletely | ack ANGPTL3 functi on.
sherpisat 6emMPe  igJagirahnacramlesyle corareextiaed Masis from

Hiol\@{_gﬁmatgﬁ@g_ all or part of a gene encoding
A L3. In certain enbodi-nents, such knockout m ce

ar e i[958hi Thaitamn fantagesist aNANGRETLI nefess toaam agent that

; j : out mce are inmunized with
m%%@t’yw&qé 0123] In certain enbodi ments,
hunman[088h obhetesin “agbnisbdi ANGRTE 37 sefermsdtoian agemdhipdni ¢

nimals (e.g. . 1 are capabl e of producing
ﬁﬁ%ﬁeaﬁ%i%%‘a%g}. R@}e‘fﬂ?g , U S. Patent Nos.
6, 07 5[|0$8]l_ 'Rleimlrrﬁ‘_péﬁénég Qg:_lu@esaﬂdnég&% ARl &uﬁ.j’éctbsl.:ldh
exanpl e, in certai n enhodi ments, human .i nmunogl obul i n
GRS efRodimEnis (APELoTdS § Mamimily 1y gsrain Fieh eigegments, a
FAHPRSE WBfmanhuman chronosone fragnents, or gerniine

integration) into mce in which the endogenous Ig.
genedChal A Hergmenta of a yeieenceqalypaptige refesk ihd ¢phliguous

Brtoh S giind Sits Fodbanypaisg of i Rgihes BonBpiide R
fragmenionay braf angdength thatds tess-thays thedepgihi dfithe refarence

ﬁﬂ%@e [1(r) line of transgenic mce).
h certain enbodi nents, such transgenic mce
ar e i[0B6hiA bariant’of @referoncmpelypeptide eéersac a palypeptide
enbodi nents, | hatic, cel|l.s .(suc s B-cells) from .
RS PRECF Binpe BOBNG PR RRLGtaRS Faistirie neattiops faletive
. taqa@.—gemwewpfepﬁa@ph recovered cells are fused with
“"imortalized® cell line, such as_ a el oi d-type

-an ! ao ,

cel | [PPAk A fepnsep@tive’ #pino afidaubsitution iefersde the n
' i . i .
P EH A Ao PO ABoRaldeny B EnIbEr At 42 havin
sipial propettiest bachnas sigerorehargs. eingertairGembagiments, a

I t : [ I it .
PR SR o E= R ARROER I 0 St Mghféins o
leestaonebsdivitg ofithe unsubstivtsi/poigpeptidel. . A €4983yathet amimo acid
362: 255-258; Jakobovits (1995) Curr. Opin.

Bi ot echnol . 6:561-566; Lonberg et al. (1995) Intl
Rev. Immunol. 13:65-93; Fishwild et al. (1996) Nat.
Bi otechnol . 14:845-851; ¥endez et al. (1997) Nat.
Cenet. 15:146-156; Geen (1999) J. |Imunol. Methods
231:11-23; Tom zuka et al. (2000) Proc. Nat'l Acad.
Sci . USA 97:722-727; and reviewed in Little et al.
(2000) | munol. Today 21:364- 370; and WD 98/ 24893.




For exanple, in certain enbodinents, individual gene
segnments encodi ng heavy or light chains (V-D-J or
V-J, respectively) are randonmy conbi ned usi ng PCR
in such enbodi nents, additional sequenc
W%?"\?gjrﬁ?lg@y can be introduced into the CDRs, gﬂHUSMO'”“Zq"S”
possibly FRs, e.g., by error prone PCR 1In certain
. subktitetivn diayeaﬂcs»mrmﬁadimhmamraﬂp qoeuTting dmine achyresﬂues

It " t 29 o113 of h
RSB el Behmiiash Hunelicalepkids syvingdie e nan by
phawesidiin nimgubaxmyarene@ FhesecinBRItE USitade Abt HARSE Itcf)ed |
above using nuclejc acid froman uni munized ani mal

PRPESRT R7 1 o8 BT THERRYerSeqer inyariag ipres ohaming agid mpieties.
human

di spl glydaljll N?gﬁr?!égogﬂgﬁ@%%ﬁ%argg as 'El'avzrg%lr Er@@gﬁ%es based
@8iGPMoR Bigiechadn aropesiasan i muni zed animal . In

certain e di n nman,
rat, nouse, @'Hrﬁ@éﬁ]&%g%&ﬁﬁe%égebﬁgi !’é‘fﬁhhg'
enbodi mentz) thmeuiral mgtiophilie: iCysuBeg, dthryis Giny of

the i m’runo%ens de crl bed ki)el OW. ‘ [0133] Certain
exenpl ary Uni vefd PGt | body phage di spl ay
libraries 4ire mﬁ; ahisef_g;g OfRge onmrer ci al sources.

Certain ex rrpl ary Fd@ﬁbra“ es i nclude, but are not
l'inted t t hd'® B th3t iafance cHRIN orignigtins @leRro; and

Mor phoSys e)G ( Noriatig! ep dfyWlpheh, Germany)
libraries from Crucell (Leiden, the Net her | ands)

US' ng Oybfslfdr%cfahﬁﬁletﬁ&h éHWatlvb Pglﬁ%wia%ﬁvolve the

brary Trom Bi ol nvent (Lund braries

maln%mé afrhembenfbene gethase |ctﬁs§9s fmmmt@; from another

él%ﬁ?%ﬁ&ﬂ?gb%@d Srg |du s h%ﬂ :nk@dg&agf fﬁ't@hegﬁrhsgo tahlauman
antihody dhddi ardlhwgﬁdpg@usf wuin nenfhuomarcantivegessgos pitathe non-

bl T 8 et o e

pr epa[ﬂat)] dnsnamg eubstielibris) astdrdpghto chRareshbbdinfitd) the

SRBSEHBE i 5o 458 B Barh S oo s
tseEOskisiBHEEa hjEope o a%xafrﬂhé%@%f% r%?ophob:clty and

subsequent!ly anplified i nfecti

G 95 ARG AE A ISHBHBOEGHAE): valine (+4.2): leucine
@BI8) obryRIISRHE I hg fa&%.n@/x%ﬁmgmrsg%wh&mﬁ% (Pflo);

SI ngl'e {)I agues. ertal n e
glanjoe {+1.8% @M@%‘@Cﬂ) threonine [-Q1B5%erine beﬁo,atryptophan (-0.9);

SR T8l ol ER e HBidiae L a12); GO, (25 Binshine
36)h adpamate - 3; I|5); caspata?;;w(-s_sﬁ)j imel(Ja Q)eelnd gzr@nml (+415).
su q,allowpurification of anti. en
oo 0061l hBriniBrBits ob i o e Gt rex
' c@ﬁtmﬁn@mémnwbumgmeﬂnm&nbwa ldetbi%t ﬁﬁeeridiﬁhfé?dnces is

PHRGHOR ot SRYiR At n cMBL Bl 08| BEEEER), s
KPBUhahat iR f&%ld*ﬁ@fa%ce& Neorfik o BB Rfay EBBbdihetEd for
on. cel (for direct panning), in ti

o&hqr@@ap.a@@ hawinga wmwrlm@gpqtblcgndew snorgand still retain a
sﬂhi‘a[r%cﬂbglglﬁﬁ&ﬁw r oc@%ﬁ(ﬁ&ch%r&% eb\érgéda {ﬁbﬁﬂ e RI/dropathic
irctiet¢e imncaTadn eynbadimelds|, thedsubstitutien af amino acnds WHika6]

e SiiE R eI a8 Inclitiach da cauain SihBeiaris, those

such systens, an antibody is expressed as a fusion
protein with all or a portion of the yeast AGA2
protein, which beconmes diispl ayed on the surface of
the yeast cell wall. In certain such enbodi nents,
yeast cells expressing anti bodies with the desired
bi ndi ng specificity can then be identified by
exposing the cells to fluorescently | abel ed anti gen.



cl oned and expressed in a suitable host cell. For
exanple, in certain enbodi nents, RNA can be prepared
fromcells expressing the desired anti body, such as

§-cells or hybridonma cells, using standard
rretoﬁl{)gs In certain enbodi nents, the RNA caﬁcf'?{é%?"l{‘éﬁ"s"
used to make cDNA using st andard met hods. In certain

evtiiciuareswitisn 14 B incledel, rodan lceetain embddimientsc taise within

: g@nbdgﬁ s anplified, for exanple, by PCR, using
§t§ ?‘g{onucl eotide priners. In certain

enbod[oemt R .is &lse undbifstbed iH Waedt that ﬁleaslﬁjétliuﬂbh ®f like amino.
m’ceﬂsagl on vector. In certain enbodiments,

S85 BMGEe eyEciiely paing P%§P6FW§PB'|“°'N &ﬁgf%'lﬁ'b'dﬂhefe
'tﬁH Biofogiidlly ﬁmc?iohgﬁérofeﬁh lor paptide ﬁ%r&aﬂ@é%gﬂ% knt&hadd for
does not endogenously produce anti b
&Re ifpinnynelesicacembedimeatsias intoe paasenh@asa i Imqeeaurt 0,

ertERiments Hedifeatbst (Ra W02 RTA EERIRIS! A fiddin, as
ghesroed blydiae'y:yd:mhillcgyubf mmadpasentra&nnoacmsesellatés witieits
FiTRapSeicLaranteambt iin R K eRakal Srrrgy 2 Rispptein
or |i[weg] chiee follcﬁhd)ﬁydfaﬁhﬁtiﬁ,dvalﬁﬁ h@@ﬂb@éreassughed to these

certal n emhodi ments, Gﬁ onst ant _regi on of

AEURR agd regidy ! @ginined elyeiog) (a@@a %p@ﬁatws 0=1);
?mwa@t(w% ) <efind (hy @*’hsib%?é(giné’ £+d by ?Lutﬁltﬁﬁ'len(-{-d 3):

hi s manner In certaln

aluﬁlngday trganive (N84 ll:lf@lmQ/\hDéh'—' bbm&omdmandme (-0.5);
g,{yé T ?é“. g}o nﬁgﬁahmb% gg%ah@é &ﬁ%ﬂfeﬂémy{ § 435%@&.% -

nouse

E@b‘ttqu!r@ffﬁ&m rpdvenylalardne (H 51<:aﬂd teypttopbjM| (€8.4pam ineking
| t
S Ve VoS I R MO i FECA A e e

subrstihgion o dnfino abldanmﬁwmfagtdromrlkﬁtyala&wst@bl\ﬁthln +2 is

lLi.an host cell.. di ng,to cert.
BRiEar B el o Fotimerie, BReS B DByl £1 sgpincluded, and
ifRjchah émbodifiants thbss witRIryR0!S lRS tricilRfed] e MaYeido identify
rtai.n exenpl ary nethods include, but .afe not

l?'?ﬂpﬁége pﬂ@é&ﬁ@l%ﬂ?lﬁ@eﬁeewﬂm@m basis of hydypphikicity.
m;sé Efbné afb wslo S R ayder%rogm%ﬂs'r oRs host cel |

€ VI Trus or vect or SI ng ce taln

t r anif)@&]t @@nmlawe%mm@sam substitutianscara set faath in Table 1.
exenplified by S 4,912, 040,
4,740, 461, and ja?é%i H?’nA%érstﬁglgtﬁtaé%bsodl nents, the
transforjmati on pOsigidlr e lused nmayExmpplady ﬁpbstztuﬂlms :
host to be transResidad. Jertain exenplary nethods for
I ntroduction of heAiarol ogous pol ynucl &al it@eslient o

mamel i an cell's argrgknowy i n the art 13RdGIMAdHIE, DU
are not fimted tQ\S?ﬂext rlan- medi at ed T ragg, ection,

cal ci um phosphat eppgpem pijtation, p0| ybregg, med ated

t ransf ectTom,—pr TOlEgast fustom,—efrect "SR oI,
encapsulaluuu of ‘& pot-ynucteotide(s) %‘; 0SOfes;
rotHEeet-of—of—the—DNARt 8o Auet el

and di r eet—m .
[0147] Certain—exeqplaryrarraban—cell_Trnes
avai | abl, L 3 n the
art and [nclude, d#e are |not Iirﬁtpﬂsﬁ‘,(ﬁmm Arg
imortalfized cell g nes gvailabl e fkamvahdighéda,can
Type Culfture Collection (JATCC), i nclRh#, iNprieutineot
lTimted to, Chinese hanster ovary (CHO cells, HelLa
cells, baby hanster kidney (BHK) cells, nonkey ki dney
“cells (COS), human hepatocel | ul ar carcinonma cells
(e.g., Hep &), and a nunber of other cell lines. In
certain enbodi nents, celligli nes may be sel ected by
determ ning which cell lines produce high I evels of
anti bodi es that specifically bind ANGPTL3. E.Certain
pol ypepti de i munogens [0148] In certain
enbodi nents, to generate anti bodies, an animal is

D O




1. Certain binding assays [0154] In certain

enbodi nents, anti bodies are screened for binding to

ANGPTL3 using certain routine nethods that detect

f antibody to antigen. For exanple,.l _

w‘gg@?g?%mgnbodl ments, the ability of a rmnocrsjln@ﬁmmmsow

anti body 1o bind ANGPTL3 is _assayed by standard

i mmunobl of ti ng net heds, such as West earlduaine, ligee,

e.g., Ausubel et al. (1992) Current VilpMetdls, Pme

Mol ecul ar| Bi ol ogy @ys 10. § (Johmrdl | @yDi&mWmrbutybY)Acid,

Har | ow and Lane (1988) Anti bodi es: A giabagatory

Manual (Qol'd Springadyar bot LCaboratory, Le@opﬂeS@él ng

Har bor, N N CEphal N efibodi Ments, |

‘used in such assays may be¢ isolated or nayy e present

in a colrrp' XM XLUIF;?'OLH P oterns—andf " Ala ..

(e abi1 kv of o miibet bnbt - amtrmody B dARRCRRCH

IS assaye -t i

eval uat es—t he abi llep/ of A candidate anTyrh

conpet e With a knod¥fant i ANGPTI 3 antirBolde.fH, BEhdi ng
to ANGPTL3. In cerMa@ln sugh enbodi mdket Metilear, Bheywn
anti - ANGHTL3 anti body is any of the ﬁaddbxlmwine

anti bodi es described belowin Part VI.J. In certain

enbodj t etitive sa erforned
ot notdee) ok slgBuMiSHy Winiy BRI SGp v 61 o
polypbptdeas sét ﬂo&hofeaémrusm@wamkrﬁg tdchnidudlsd 19REHAD

r

Har bor Laborato Col d rin
COHRRImERSC Rt SK RIbRiaTLmEY ey Seilabie hieasof the
HRAECUIO tHE Ay beY chalfydd Wihag d@sﬂ@&nhg%cﬁ\ﬁtﬂnyt ifhg regions

constant) or the binding affinit , assomtl on
aet belisyed |t@bpdﬁp@6ﬁ@,ttfahﬂ9ﬂ“@w dn caﬁelnmdyoca@gntss pne can

B Esichps pRGRrr BRL FRUb ulgh i SEEbALEIVE among

Sigyilair @olypaptades@ylnmmm embodignents.i ayen Freagthat ANGHId 3)

PR 4B ) S T 48y o consomatve

emiradacid rst:bstntuhmekwmm Liltciestmy'mbfth@ blofogital Rictivityngr without

"sol i hase" by i muobilizin
AN el InShaTiRife IRAZE ANPTLS) on & Sof i d
suppojoee] TAgditiomally| In d@fhuﬁemdwmentg aphaisiafed Athe @fican
from sol ution. éﬁj In certain enbodi nents,
BViRY stustirRstunction stugl 'idﬁg itying 1epidyes in sigvlar pelypeptides
that Bk kg éénbﬂﬁ%umﬁ{)spa&cmfé OREW Bf rEgpéi ‘aﬁson in
binding kinetics-or ‘binding affinity Is
¢Ryiain ephesimeds. pas ean peedieidhe gypodande @c‘sarmnamcbresndues

C

B b AT bEIOREAffnd SEHIEAAL WAL, Snporant for
adtivity os ktructark innsimilar mdtemseln certajn enMo@irhémis} yneskilled in

tﬁsar{)eds Ealf %6?3@#]@ sif) Iog%g{j Iaﬂgsttitlﬁfo%rsa}ét LS
ﬁrctem;ﬁbnalmmmacud&eaﬂ&eQM Karl sson et aI

(199 %L | mrunol . F}/Et hods 145:229-240; Mal ny

(1199 235 Ap cepginempadimests, onesigliesgn the art cae\ﬁlwna!yze

1HEShIdR0dIRTPERMA! Qf@tmeeahd)&mﬁm hba @égﬁé}%bgéﬁﬂ%éabmo that

Technol ogy and Its Applications, ods
sUicirelin singilas Insdypeplidies.b itgeraia gmboidiments; in view obasch

e St i the pitiay pledly A8 gohmEELt g aci

In certain enbodi nents, the binding kinetics or

bi nding affinity of a Fab fragnent that specifically
bi nds to ANGPTL3 is determined. In certain instances,
Fab fragments have the property of not multinerizing.
Mul timerization can, in certain instances, conplicate
t he neasurenent of binding kinetics and bindi ng
affinity in "solid phase" nethods. See, e.g.,
Hoogenboom Overview of Anti body Phage-Di spl ay




Lane (1988) Anti bodies: A Laboratory Manual ch. 14
(Col d Spring Harbor Laboratory, Cold Spring Harbor,
NY). In a nonlimting exenplary conpetition assay,

woNEEThs00r a fragment thereof is imobilizeg-0i80743%s0

wells of a nultiweii piste. in certain such
enbodi nents, the nonocl onal antjbody of interest is
Ir%‘ij‘é'l'%sdoﬂiﬁft ﬁ"@qqywﬂb@éﬁﬁ'ft tPé‘Eéhreﬁ imepsipgakstructure. In
BORAH FRBOdments/ OhE SKibl il B2 4 AEYAARISE nBY AR Rldea
chargasttoraminol asithtesiduestpregictsd torhecorethe surtacaef the protein,
| abel gd_t.est_ monocl t '
4B 2R ediits. TR 2 0Bk b riRhent e BRHE it b8
nmlec&nés Welokedver,gn aettaii adbdmmt@mermllbbm thd atimalyo
whi ch the unl abel ed. test rm clonal anti bl ocks
gRRensie, Ifsh yaranis gonialyag a ¢ %88]'%3?' éﬁH‘BF‘%E‘?}‘ gkeach

bBSifdcLainind &ci PEdidid) RIRIEHINMBAIbDdINGEHS aheVakiants can then be
anti bodi es are deened to share an epitope if each

Bereenred UsngAGHMit: gseaystkaews tiRdhoss, sidltpd iprthg pdatla certain |
SRRty AR o8 B o g AR,
Eptatd@ valigngpi rgr eRamplec 81 eerfainy eg)bogdinenrts aif pnegi:scovered that

380800 S ooy R el BIREAE b drparanyy

femiucedeot mrigmtaglerwwmluanan'g Wittt sshn:iﬁa ehange may t{e(ﬁh@ﬁed
b’b lg.ertal ntsd monocl ona |bo ies are ;

Q 85%’8* f"F Bel"ﬂ%ﬁ ERISH BEYT ?” ‘ﬁ@" 1o rgd from
such rodlh@%&péhﬂbnfse dH6 @kilad At tHevart Mamfea%msaa&é%mm the
vivo and/or in vitro. In certain:enbodi hents

BRI agigs Whermtthes SibstiMionsHIquid be avoideseither gjone of in

b&hbﬂaﬁo#%h oThéhSmutainoﬁ@”a' n embodi ments, a
neutralizing antibody is identified by its abi I|t%/
ad tath

i ncr el@68) LAnumber of ﬁ?leﬂ'ﬂflq Ipreblisatiensmibavedpe ezt

AT TR, S5 ) BT s

- (41@%‘) BOHH4220427; T &G, (‘Emb) Bioct@nlistry, ¢l 342):222-245;Chou

0L e Biden P42} &1 YRR LARY 80 78 Shov B

Ralalt hereat tMol. Biol. 47:4%-148] Ch@u etal & 9763 Winad ReeBiocham.

Al gst pnd o 2 3 b B pBheBTied Mbstver,

SQRpERP rdd?ﬁmls%f& lcubently alSiRble R @ssTR Mith ﬁrbﬂicﬁng secondary
serum | i pids include, but are not

Certain exenp
strystered @e: mqth@q* pteiedistiag S@ﬁenfé@v&raptur%wcbasesémon

n r
héthblbgl Motfelingl Fof B IS, 443 SRRRPHERE bprofing which have 2
saquenee identitpptigrepterthar 36%, @bﬁmlarmgreau%th@mw%@%“

@%r/% ﬁ-‘(ﬂ ﬁttmcg%%a?? qorl]oigr{% 'gﬁ% g?%’n OJf?Il\@EJ}o\fg' in'striBtural

dhetabasd (le)ghmprdﬁdi;ﬁ érﬂﬁinceeldlnedastabmtyeaftsecbhyanyfstructure '

i d bi J
el e pol Ny rmbeE Pl Ve EfveeiEe T tuftue, See.
&b.. Hdit et Nt18bo) NGcIdIA@Id Hed! Qaur) mxfzml ar Nahé@ft s

- include, but are not Imte wei
mﬁeﬁ (Bgenrey<t al.n{ 99D QM&@%&L&%%@ 369 376) that
?E.EQI% ‘IIWItE—)%‘ n(xpryo?r%ﬂ‘ Rsidd | H‘§ hih: pJW&%ﬁHé‘ of bRALIAHNY that

atty Iver |ntranyoc ular
accunul ation. G Certain pharnaceutlcal conp03|t|ons
and net hods of treatnent using neutralizing
nonocl onal anti bodi es [0167] In certain
enbodi nents, a neutralizing anti body may be used as a
t herapeutic antibody. Cert8in exenplary neutralizing
anti bodies to be used as therapeutic antibodi es
include, but are not |limted to, chinmeric antibodies,
humani zed anti bodi es, and human anti bodi es. Those
skilled in the art are famliar with the use of




[0174] In certain enbodi ments, fornulation materials
for phar maceuti cal conpositions are nontoxic to
reci p| ent s at the dosages and concentrations
W@ﬂ}a [0175] In certain embodi @&fﬁszoﬁﬁ%eso
ar maceutl cal conposition conprises fornula
materl als for nodi fying, maintaining or preserving,
boece acitipaleumbies op siructyrasl kavet heenviesolved  struotiral pregiction

Gl corhs Bl ol moP 8ol oy 1t Y onor penet Fat i on

of t hPeed npdditibrial methads eff pr@ummg‘sedomﬁw structurd ihblude

,or mul. at,i on materials. jngcllud but are not_|im
HBFIRRh O TR Shoits, Bk A1 CurrdpifeSiridt Blol i 577-3687;
Sﬁﬁﬁéﬁﬁl‘ O@QG?B&UB’!U?@WI)U'IS’ 1’§)' F\ﬁ’bﬂle%‘lyﬁs@ r(§@é %l 5; Bowie et

antioxi dants (Tor exa ascorbic acid

§’ul (1551 Seemasom oA Db ek P {1586 Methetomem.
os pﬁqsgb@rngg ot ‘ﬁ a@@g?ﬁwﬁgﬁ Uéﬁéﬁ@et) 4355-

ates an

43538) audif‘mlodutuonamﬂrtkalgeéfﬂ?ag ey elm et:ekieﬁzseﬂh uuag Acids

(ﬁfg%ﬁg@??@% %T'E%thﬁémi’a%ﬁ?ﬁ”ﬂﬁ%@ﬁéﬁg&@&mvm :369-

BB \gamy). pyrrol i done, beta-cycl odextrin,

monod0¢Bhah FaEan ek doiashel %{?ef@Fence antibody

PAIEES ¥HIi0RFIalibA vaRA M WhSreirDind GRIAfber BRI $Fpa B
dextrins pr ot ei ns (for exanpl e, serum al bum n,

gluranyiationriter Ravie HgPo ipTassiplativeite theamina asid spayence of
ﬁ@qeféréhﬂé ;b%agnﬁn% ﬁéﬁH'e?ﬁEdd:Hﬁn&g E%ﬁ nf A Bﬁg%ﬁtﬁie
pol yners or e e pol yvi nyl pyrroli one

ershprbasise gwategmf qdeswermmws:f N-imked giymay{:ptlon sites relative

BRRLRE BBl MR Feo S0 RS YLINER: A ) the

exanpl e nirum-c enzol ¢ acl
mjulea;zé 1 AsraXiSkr drrAsneXd'stuJ wheteim tehgrhinal anithm@sidue

. t ar aben, chl or hexi n sqrbic
JEdatba o8 Xy Br B SRra e e SEpt bibine o Thes.
ngb)sﬂ@mb? of Eﬁmmyl he&ig &eQHMGSJ{o a@dwm:s{/ﬁfdwnge @r@lgdf@éla)

al al conhol.s manni 1 o an sSorpito

RIS B T2 for e AL th NP Biha B GRED. ( § or
ﬁi@ﬁm\ﬁéw, RUBS#HIGE which eliffiheltAR s%ahsasé‘e will remove an
pol ysor bates (for exanple, polysorbate 20 and

exiftipgdNiaked %}JOthﬁt%ﬁhalﬂr mr@eﬁ%imaﬂebodare@mwa n,
BARLA: @érﬁem of I\?ﬁrq«%d’ LE6BRAhte éﬁ é Ié )Svﬁ?? a\ﬂﬁél’é% one or

agent or exanpl e, Ssucrose an toni
reoteald dinked g@enﬂdat(cfrosat@x(wnjq&aﬂy thb&mthat A patu railyuqd:esrrmg)

e HirFEREY afi B8 MR e PG e bidhed; Prmmpiary
anibogy eafiants iudeheysteine wariaals \d@brumadn@or more cystelne
O ] TN e i
rERiiv61o tHe arfinbaion) SEqRTHOBRST!Re réfBratRbidplBYdy. Ol 3

or other therapeutic nolecule is linked to a

‘gmpadiments, systeingiviagavtsinay de ussiylaThenantibedigsymust be

el BRGAUES ity 0exss oot U $5hip o
insplublé dndiesiciohedias. mnqm:hﬁmbm:llgﬂeytsobystane wdgrnisdrave

re..descri €Ot .
f%\ﬁ%} @Ssﬂelﬁg %ﬂ% p ?\ 5%{1? gﬁtlﬁ) pg(xbgggqez Sia%fﬁa'imembodlments,
[0177] in certain enbodi nents, an opti nal
phar maceuti cal conposition MA|| be determ ned by one
skilled in the art dependi ng upon, for exanple, the
i ntended route of adm nistration, delivery fornmat,
and desired dosage. See, ®.g., Rem ngton's
Phar maceuti cal Sciences, supra. In certain
enbodi ments, such conpositions may influence the
physical state, stability, rate of in vivo rel ease,
or rate of in VIVO clearance of a neutraI|Z|ng




[ 0186] In certain enbodinents, a phar maceuti ca
conposition to be used for in vivo adm nistration
typically is sterile. In certain enbodi nents, this

cconplished by filtration through sterlle
W@%P{B n menbranes. In certain enbodi ment SCTRAWRE025080
the conposition is |yophilized, sterilization using

t d:yssemewamhtﬁuﬁv@ an@ved mtihrbrof thaBinreSiHubS 1®minimize
*%r v¥| g %3 hl zation - nd reconstitution. In

c‘@ AF RS BT PR HPE ur{pﬁge WSS on for parenteral

adm nifey 1 ptARBrdify tdEs ridir? é%o’dﬂnéﬁﬁ@ PhrnirioZ&da Eﬂl.raé'ﬂtl?lfons are

|n a soI utlon In certain enbodith ents, parenter

8BTS by i g, 4 aler

flirdiog a[ﬁmilasyaad/by pct)dmnfarconmmdatytother pleasibohiemical or

{RHehal BropBie3, o RO i ikRes oAb e a carln 1 ¢

rmybdt&rnehtsr; smgle"brsh ekiplecariinal tid BulsstB@ions! (M certain
solid, or as a dehydrated

ensi o emul si on,

Sf?%ﬂ@ﬁ {Zﬁ Egraswsram'nﬁ aeid substtiansimayrhesmade ima
frﬁwruhﬁbcanﬁng%qMc%t(ﬁ{ E&hh fehft{od; ef’i'tsf ﬁﬂ% é)%ﬂib?leof the
formor in aftorm | yophi |'i zed)

Pebypastide Qv@éﬂedhlediomajn@ajfﬁm‘lim rrmrmmecular COHtaCE’EQ)l d8]certain

bﬁﬁb@‘rﬁ@ht@ S'Egﬁgérvgmesamiﬂot Soid gﬁb&ftaﬁ&wwﬁgggy may not

si ngl e-dosé adm ni stration unit are
substantialynhagigeding structhies! Ichamctm'yst:eaohtmaefaencéwéctuemce

d d
(4 EEBAR et a0 Db Sl B0 et o
'brélmtim helik that &cdiss dromieerlefnrégcé s@@ieﬁm@[ or dlsrupt other types of
mul ti

agbﬁred efllé}?ds é g
§9¥9 Hurs, Fh’?‘f@ 1Z3% ‘Frﬁﬂ CE fl'@%l'slyj) Eﬁamples of
cendiniaht-REbgeiz68 pofypepiide EéécﬁﬂdrYQné'i@HQﬁa- é?fucﬁjres are

ahar macekjtl cal conposi ti on conpri SI ng an-anti ody
QRiOXAMpH e\ml QI8 D ¢ 2ula Ies

(RIGMSMIES, mq?-f‘tl-"reérﬁaﬁ%nﬁrf%rﬁ%gﬁﬂ/ tﬁw %ﬁyh' Wy

wi | I~ depend, for exanple, upon theé context" an

moglét:tl%@ Broteip Stgustire. (CoBeaMan arsti).i Toazeeeds.t Garland

I
POBEFRAG o 9Bl 0. AR LB ThoBIBAS M P HE TR Neture
3H305d0g. depending, in part upon the nol ecul e

ancPTP2F P erfegt Wi oF 4 Spudl S Sfafice Bhierid aci

sdftmeapesl,t referagethe, pérseftags of ikadicalt rhﬁ:léd!idbg Uéfween at least
admcgl st ratl on, and the size (bod

Blegiaquenses a'éﬂﬂ?/do‘n's"e% BrRYR Lpswe*\lw@@%d
I54eh aoohP_ASW) étgind1espatriatiovaldl af | QQQ)VFEMS Mlcroplol

enbodi nen th eC|n|C|an may titer 'the

Lrﬁbﬁf?ﬂ 24{25Q  The BLASIengire fvarsion 221 lesanfﬁvidhé to the
I

fU R NHBREI P I ShrochRafl | Ao Sondsca,

Mét i lenaligsolMp padypitigotide semuaboes, the 0Blag! X $equentes® ool is

' f [.S ntiongd above. 1n, cert.ai
SRR AR BB n s B R b aeers By ARgeRyT
vatuestaaifolld@e: ng/ kg; 1 jig/ kg up to about 100 ng/kg;
or 5jig/kg.up to ab 00 ng/ kg, including all
points (i P@Fﬁ’&. Aot ?I?PE'E?P ns) between any of the
f or egoi ng FRARG FeHmatchn €certai n embodi nents, the
dosage i s between about 10 ng/ kg body wei ght and
about 60 ng/ kg body weight. In certain enbodinents,
the dosage is about 10 ng/ kg body wei ght, about 20
ng/ kg body wei ght, about ,30 ng/ 1<g body wei ght, about
40 ny/ kg body weight, about 50 ngy/ kg body weight, or
about 60 ng/ kg body wei ght. - [01901 In certain
enbodi nents, a human dose of a neutralizing anti body
agai nst ANGPTL3 is determ ned based on the



[0198] Certain exenplary detection nethods are known
in the art and include, but are not limted to,
ELI SA, radi oi nmunoassay, | nmunobl ot, Western bI ot

' fl uorescence, and |nnunopre0|p|tat|on
wg %5%}2\7%?100enb0d| ments, antibodi es agai nst AN@@E@S@P@"ZS“S"
nodi fi ed so that they may be directly detected, for
exanpl e, bfPehalkforgnismatadmt-body to a | abel . Certain
exenpl ary bel s | IudeI but are not l[imted to,
f I-uor ophor &PeNGRAP OBRANRS + adi oact i ve at oms,
el ectron- dgmsfwtgpeﬁg]ﬁg@r\ss and ligands. In
certain empodi mepts,  antibodies agai nst ANGPTL3 are
det ect ed by’ﬂﬁsﬁﬁg"%{)ﬂ a¥tl ed "secondary” antibody that
binds to aggh&gs 1@fgantibodies (e.g., a goat
anti - nouse anti body |.Certain screening nethods for
ANGPTL3 aangdﬁt@t'sﬁand agoni st's [0199] In
certain en‘g@g‘,ngﬂts a nmethod of screening for an
agent that nds to ANGPTL3 is provided. In certain
errbod[O?@tt Feraesitidestityhor ‘& identityC'onith refeenerpo pblypeptide

NGPTL3 to onelpqﬁ nor e and d@rﬁ gents g [)
shiteises: 7 o the Boleptab orade FabAMN3CIES PRlEsn & least
two bb@pépﬁjwéeqﬁ&rﬁeg &mgn&ﬁhtﬁnggﬁé‘Bﬁsm|L'bc§EAli§Hrﬁent Search
, a screeni ng nmethod conprises using an
gﬁ?' W&@gﬂm ﬁﬁ@ﬂt%omeaab &1&9@ EﬁM%MmmggigLe_ﬂ
APH247-350. CRHd BLASTW Y @@@%m@tﬁ n) fphs\ﬁae@fcﬂ@tbgﬁbnc by

m xture conprising an-antib agal
yedpetianat Senterdor wéem io rmahqln @CB& RBethesda, MD. To

1 I r

oo Bt AJeRBZs, the bl 2 Selliofbol o iSled ipion
cimplcystthe SolastpANFas, witm pammetgmrﬁettab dbfadtoraterseab follows:
al so used.,,The bi ndi ng bet ween ANGPTL3 and
the anti boﬂﬁp%%ggg@%nd bi nding mxture (M) is
nmeasur ed. (pen gaputt pehaitésdi ng in the first binding
m xture i c ared with the ambunt of binding in the
second bi IR0 98Rr &, PENAIY exanpl e, by cal cul ating
t he ML/ MD @ab l)@dr ffagent i S considered to be capable
of bindin NGPTL i f the amount of binding of
ant i body ?%K%Q@To_ﬁ’ in the second binding mxture is
| ess than wg Ed ?gu Bt of binding of antibody to
ANGPTL3 in the rst binding mxture. In certain
enbodi nentiSlteraromgent t hat bi nds ANGPTL3 decr eases

o0n AP78] "B B0 aotel et affosEi3ler e RO 4
ammm«lﬁ ::)S?gé;% ag., Iaeamltrailhmgtarﬂib%{( ithet resg’[té M)th@ regiuction
et 2 RetiontgF wsubs i & dgired biovatdeal asSime Bogenain

émb@dnmdﬁté Mdchve Qbsb)or %Hebm@émam% sBfiftidnit t®reduce at
ML/ MD< In certain enbodi nents,

least %@@ﬂﬁyﬁv pbAB@%Ele% Iww gmboRines campfigctive dose or
SMRHOS Bnftiing I AAEARRH S dedchBedibRWTFRM y&! | ed- cot |

domai n of or a fragnent theréof. Based on the
app! i[€&%k sT heot@ﬂ@r traainpentt amor’cmswsrboamtha@mtﬁm areht

AL bt Sl bl B9 ARED, o
rrekedl of ttemtioent iechide, but arevrant Iumtedge nihdivielugls alesady having a

Y I SO

aa:quirmg £ paticrrebRdiabn ONGRbkder (8.0, thass hdéltt:liﬂg
ant agoni st of ANGPTL3 activity. I'n certain

enbodi ments, an agent (e.g., an antibody or a

non- anti body agent) identified by a screening nethod
as binding to the SP1 reghon within the N-term nal
coi |l ed-coil domain of ANGPTL3 is a candidate

ant agoni st of ANGPTL3 activity. [0201] In
certain enbodi nents, antagonist activity is verified
by dermnstratl ng that the candl dat e antagoni st



related algorithmto identify regions of a target
MRNA t hat do not hybridize to any other regions of
the target nRNA. See, e.g., H Il et al. (1999) Am J.
Cell Mol. Biol. 21:728-737. In certain
W@E@g@gﬁ%‘)ﬂts a conbination of both of the abbl/ZS2007/025080

nmet hods is used to identify a suitable region of a
t prophbylactiRipreveniatiee qngaskirdd). dhedém (tidinYy” Afersto

ir. | ] [0209] 1n
S Binlsie T apHen < hetel R PerPruinandier aceTLS
qabphylhgnd@{renmﬁv@gumégs& on of a nucleic acid
encodi ng ANGPTL3 is: provided. In certain enmbodi nents,

the maYHdid chHAPEHEC ARRRICIHIgrSIFnaadanb hadmay bricl ei ¢
%ﬂlﬂ%ﬂﬁ@g'aﬁ%v@i@%h? deuf"a ﬂ?ér!a% d(]cvdﬁo‘/& or in vivo.
I'n certain embodi men he conpri ses

: é!fﬁPWIQQT@mfﬁgefﬂﬁtl‘m}ﬁffG@nse nucl ei ¢ acid that reduces

ol XETT) ¢ indaBUB ot ORI B i DPalhe
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1. Anti body binding to certain ANGPTL3 pepti des
[0230] Six antibodies fromcohort 1 were tested by
anti body capture ELI SA for binding to three di fferent

' acid peptides fromthe N-term nus of nous
W‘i%ggﬁglf %and to N - mANGPTL3T. The anti bodi equwzggmsoso
WD 2008/ 073300PC T/ US2007/ 025080 wer e desi gnat ed
1. 251.[a83]1 AR3FEV1fragmenBcdmprsadlibe rariabléa‘églibns #roch both the

beied e RS T R 6 Bl
((&EQ) |fﬁdNQnt k3 _Pnaegﬁéa\buﬂléﬁ:l tdhdfh \apiald RgMAs dobhected
and - MANGPI L3 SEC). ID NO 7). [0231] The results

& a ﬂ%ﬁ"‘ EXFERT § ﬁ'eﬁt' z atrver ngif Gy PRRTIG ENain with apaptigenspinding
g ARy AR, BEpYABRe T 5 g 10
98/04CRNRT.SL PadantNos. 4,946, 7718and 5,260,203, In certain
instances, a single variable region (i.e., a heavy chain variable region or a
light chain variable region) may have the ability to recognize and bind antigen.

[084] As used herein, the term “heavy chain” refers o a polypeptide
comprising sufficient heavy chain variable region sequehce to confer antigen
specificity either alone or in combination with a light chain.

[085] As used herein, the term “light chain” refers to a polypeptide
comprising sufficient light chain variable region sequence to confer antigen
specificity either alone or in combination with a heavy chain.

C. Certain antibodies

[086] In certain embodiments, monocional antibodies that specsflcally _
bind to ANGPTL3 are provided. In certain such embodiments, the
monocclonal antibodies are neutralizing monoclonal antibodies that reduce at
least one activity of ANGPTL3 in vivo andfor in vitro.

[087] In certain embodiments, a neutralizing monocional antibody
against ANGPTL3 reduces at least one serum lipid level in vivo. In certain
embodiments, a neutralizing monoclonal antibody against ANGPTL3 reduces
serum triglyceride Iéve‘ls in vivo. In certain embodiments, a neutralizing
monoclonal antibody reduces total cholesterol levels in vivo. In certain
embodiments, a neutralizing monocional antibody against ANGPTL3 reduces
free fatty acid (FFA) levels in vivo. In certain embodiments, a neutralizing
monoclonal antibody against ANGPTLS reduces at least two of those levels in
vivo. In certain embodiments, a neutralizing monoclonal antibody against
ANGPTL.3 reduces at least three of those levels in vivo.

[088] In certain embodiments, a neutralizing monocionat antibody
against ANGPTL3 reduces serum triglycerides in LDLr knockout mice in vivo.
in certain embodiments, a neutralizing monoclonal antibody against
ANGPTL3 reduces total cholesterol in LDLr knockout mice in vivo. In certain
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1.431.1 - -

WO 2008/073300 PCT/US2007/025080

embodiments, a neutralizing monoeclonal antibody against ANGPTL3 reduces

_serum triglycerides in ApoE knockout mice in vivo. In certain embodiments, a
neutralizing monoclonai antibrody against ANGPTL3 reduces total cholestero!.
in ApcE knockout mice it vivo. in certain embodiments, a neutralizing
monoclonal antibody against ANGPTL3 reduces serum triglycerides in db/db
mice in vivo. In certain embodiments, a neutralizing monoclonal antibody
against ANGPTL3 reduces total cholesterol in db/db mice in vivo.

[089] In certain embodiments, neutralizing monoclonal antibodies that
specifically bind to mouse ANGPTL3 are provided. In certain embodiments,

- neutralizing monoclonat antibodies that specifically bind to human ANGPTL3
are provided. In certain embodiments, neutralizing monocional antibodies
that specifically bind to the same epitope in ANGPTLS3 from different species
(i.e., antibodies that demonstrate cross-reactivity) are provided. In certain
such embodiments, the antibodies specifically bind to both mouse ANGPTL3
and human ANGPTL3.

[090] In certain embodiments, neutralizing monoclonal antibodies that
specifically bind to an epitope within the N-terminal coiled-coif domain of
ANGPTL3 are provided. In certain embodiments, neutralizing monocional
antibodies that specifically bind to an epitope within the N-terminal coiled-coil
domain of mouse ANGPTL3 are-provided. In certain embodiments,
neutralizing monoclonal antibodies specifically bind to an epitope within a
region of mouse ANGPTL3 from residue 17 to residue 240 of SEQ ID NO: 1
(SEQ ID NO: 59). In certain embodiments, neutralizing monoclonal
antibodies specifically bind to the SP1 region of mouse ANGPTL3 from
residue 32 to residue 57 of SEQ ID NO: 1 (SEQ ID NO: 9). In certain
embodiments, neutralizing monoclonal antibodies specifically bind to an
epitope within the SP1 region of mouse ANGPTL3 that includes amino acids
34 1o 37 and 40 of SEQ ID NO: 1 (amino acids 3 to 6 and 9 of SEQ ID NO: 9).
In certain embodiments, neutralizing monoclonal antibodies specifically bind
to an epitope within the SP1 region of mouse ANGPTL3 that includes amino-
acids 33 to 37 and 40 of SEQ ID NO: 1 {amino acids 2 to 6 and 9 of SEQ ID
NC: 9). In certain embodiments, neutralizing monoclonal antibodies
specifically bind to an epitope within the SP1 'region of mouse ANGPTLS that
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- [0233] None of the tested anti bodi es bound
to the S17- &6 peptide. Antibodies 1.251.1, 1.173.1,
1.315.1, and 1.424.1 bound to both the D42-E91
W(?e(]%ti de and N - mMANGPTL3T. Antibody 1.173.1 al so bound
8

Ve ¥67- mi16 peptide. Antibodies 1.132. 1PGHYS2007/025080
1.431.1 did-not bind to any of the peptides tested or
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anti gens and were Sel ecte
22 Af SEQONID B hfantnoatciyehitess, B, @ahd SRLofSEQiIIDeNO: 10). In

02371 The.epit f ti bodi 7.1, 4.8,3 :
Gt et R it RE e Mg Bongr ee aniibp s sse iRyl bind to
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SHREAANEPONG HONGcH? of 87 (0 NEGS (Bmies agifs odandg to 1
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acids of the wld-type SP1 peptide was changed to an
al anilR82] dB vereum embotimeats3a neolraiding aisinecnahuntinody

s RER pleffide PEOREHH Afing 6 S qlichd 252 Q 1D N9 with at

least 2-fold, at least 3-fold, at least 4-fold, at least 5-fold, at least 7-fold, or at
least 10-fold greater affinity than the neutralizing monoclonal antibody binds to

a peptide having an amino acid sequence of any one of SEQ ID NO: 84, SEQ
ID NO: 85, SEQ ID NO: 86, SEQ ID NO: 87, SEQ ID NO: 88, SEQ ID NO: 90,
and SEQ ID NO: 92. In various embodiments, a neutralizing monoclonal
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9 mutant 1 API CSRFAMLDDVI CI LANGLLQLGHG. 83 nut ant 2
EAKSRFAMLDDVKI LANGLLQLGHGEL 84 nutant 3
EPASRFAMLDDVKI LANGLLQLGHGE. 85 nutant 4
M_DDVKI L. ANGLLQLGHG. 86 nutant 5
gl vk LANGLLOLGHGL 87 nmutant 6 PCT/US2007/025080
EPI CSRAANI LDDVI CI LANGLLQLGHG. 88 "nutant 7"
BRticsiFAMISEYa Qeplidshadngianiamino acid sequence of SEQ ID NO: 9

-with at least 2-fold, at least 3-fold, at least 4-fold, at least 5-fold, at least 7-fold,
or at least 10-fold greater affinity than the neutralizing monoclonal antibody
binds to each of SEQ ID NG: 84, S5EQ iD NO: 85, SEQ 1D NO: 86, SEQ ID
NQ: 87, SEQ ID NO: 88, SEQ ID NO: 90, and SEQ ID NO: 92. n certain
embodiments, affinity is detef,mined as described in Example H(2).

[093] In certain embodiments, neutralizing monoclonal antibodies are
non-human monoclonal antibodies. In certain such embodiments, neutralizing
monoclonal antibodies are rodent monoclonal antibodies. In certain such
embodiments, neutralizing monoclonal antibodies are mouse monoclonal
antibodies. In certain embodiments, neutralizing monoclonal antibodies are.
chimeric monoclonal antibodies. In certain embodiments, neutralizing
monocional antibodies are humanized monoclonal antibodies. In certain
embodiments, neutraliZing monoclonal antibodies are human monoclonal
antibocdies. In certain embodiments, chimeric, humanized, and/or human
monoclonal antibodies are useful as therapeutic antibodies in humans.

[094] In certain embodiments, neutralizing monoclonal antibodies are
antibody fragments. Exemplary antibody fragments include, but are not
fimited to, Fab, Fab’, F(ab"),, Fv, scFv, Fd, diabodies, and other antibody
fragments.

[095] In various embddimen'ts, a neutralizing monoclonal antibody
binds to human ANGPTL3 with a Kp of less than 1 pM, less than 500 nM, less
than 300 nM, less than 200 nM, less than 100 nM, less than 75 nM, less than
50 nM, less than 30 nM, less than 25 nM, less than 20 nM, iess than 15 nM,
less than 10 nM, less than 5 nM, less than 4 nM, less than 3 nM, or less than
2 nM. In various embodiments, a neutralizing monoclonal antibody binds to a
human SP1 peptide with a Kp of jess than 1 MM, less than 500 nM, less than
300 nM, less than 200 nM, less than 100 nM, less than 75 nM, less than 50
nM, less than 30 nM, less than 25 nM, less than 20 nM, less than 15 nM, less
than 10 nM, less than 5 nM, less than 4 nM, less than 3 nM, or less than 2
nM. In various embodit;nents, a neutralizing monoclonal antibody binds to a
peptide having an amino acid sequence of SEQ ID NO: 9 with a Kp of less
than 1 uM, less than 500 nM, less than 300 nM, less than 200 nM, less than
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9 nutant 8 EPI CSRFAALDDVKI LANGLLQLGHGL 89 mutant 9
EPKSRFAMADDVKI LANGLLQLGHG-. go mut ant 10
EPKSRFAMLADVKI LANGLLQLGHGE. 91 nmutant 11

| MLDAVKI LANGLLQLGHGL 92 WD
W‘ggﬁgﬁ?%\soopcw US2007/ 025080 nutant 12 EPI CSRPA7/025080

DDAKI LANGLLQLGHGL 93 nutant 13 EP KS RFAMLDDVAI
HARGEM Qes3BHan9Z5 nM, less than 50 nM, less than 30 nM, less than 25 nM,

less than 20 nM, less than 15 nM, less than 10 nM, iess than 5 nM, less than
4 nM, less than 3 nM, or less than 2 nM. In- various embodiments, a
neutralizing monccional antibody binds 10 a peptide having an amino acid
sequence of SEQ ID NO: 10 with a Kp of less than 1 pM, less than 500 nM,
less than 300 nM, less than 200 nM, less than 100 nM, less than 75 nM, less
than 50 nM, less than 30 nM, less than 25 nM, less than 20 nM, less than 15
nM, less than 10 nM, less than 5 nM, less than 4 nM, less than 3 nM, or less
than 2 nM. '

[096] In various embodiments, a neutralizing monocional antibody
against ANGFTL3 binds to mouse ANGPTL3 (SEQ ID NO: 1) with at least 10-
fold greater affinity, at ieast 15-fold greater affinity, at least 20-fold greater

- affinity, at least 25-fold gfeater affinity, at least 30-fold greater affinity, at least
40-fold greater affinity, at least 50-fold greater affinity, at least 100-foid greater
affinity, or at least 200-fold greater affinity than it binds to mouse ANGPTL4
(SEQ ID NO: 107). in various embodiments, a neutralizing monoclonal
antibody against ANGPTL3 binds to human ANGPTL3 (SEQ ID NO: 3) with at
least 10-fold greater affinity, at least 15-fold greater affinity, at least 20-foid
greater affinity, at least 25—foid greater affinity, at least 30-fold greater affinity,
at least 40-fold greater affinity, at least 50-fold greater affinity, at least 100-fold
greater affinity, or at least 200-fold greater affinity than it binds to human
ANGPTL4 (SEQ ID NO: 108). in various embodiments, a neutralizing
monoclonal antibody against ANGPTLS3 binds to a peptide having the amino
acid sequence of the mouse ANGPTL3 SP1 region (SEQ ID NO: 9) with at
least 10-fold greater affinity, at least 15-fold greater affinity, at least 20-fold
greater affinity, at teast 25-fold greater affinity, at least 30-fold greater affinity,
at least 40-fold greater affinity, at least 50-fold greater affinity, at least 100-fold
greater affinity, or at least 200-fold greater affinity than it binds to a peptide
having the amino acid sequence of the mouse ANGPTL4 SP1 region (SEQ ID
NO: 109). In various embodiments, a neutralizing monoclonal antibody
against ANGPTL3 binds to a peptide having the amino acid sequence of the
human ANGPTL3 SP1 region (SEQ ID NO: 10) with at least 10-fold greater
affinity, at least 15-fold greater affinity, at least 20-fold greater affinity, at least
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nmutant 14 EP KSRFAMLDDVI CALANGLLQ LGHGL 95 nmutant 15
EPKSRFAMLDDVKI AANGLLQLGHGL 96 "nutant 16"
EPKSRFAMLDDVKI LANGLLQLGHGL 9 nutant 17

wEPKSREAM DDVI CI LAAGLLQLGHGL 97 nutant 18

KOLDDVI CI LANALLQLGHGE. 98 nutant 19
EPI CSRFAMLDDVKI LANGALQLGHGL 99 nutant 20

EBHoBRiataPRYnRY, AABEE/SD-fEYreke) affinity, at least 40-fold greater
affinity, at least 50-fold greater affinity, at least 100-fold greater affinity, or at

PCT/US2007/025080

least 200-fold greater affinity than it binds to a peptide having the amino acid
sequence of the human ANGPTL4 SP1 region (SEQ ID NO: 110).

[097] Exemplary neutralizing monoclonal antibodies, designated 4.7.1,
4.8.3,4.9.1, 1.315.1, 5.35, and 5.50 are provided. Antibodies 4.7.1, 4.8.3,
4.9.1, 5.35, and 5.50 bind to an epitope within residues 32 to 57 of mouse
ANGPTL3 or.human ANGPTL3 (SEQ ID NOs: 9 and 10). In certain
embodiments, antibodies 4.7.1 and 4.9.1 bind to an epitope within the SP1
region of mouse ANGPTL3 or human ANGPTLS3 that includes amino acids 33
to 37 and 40 of SEQ ID NC: 2 or SEQ ID NO: 3 {aminc acids 2 to 6 and 9 of
SEGQG ID NO: ¢ or SEQ ID NO: 10). In certain embodiments, antibodies 5.35
and 5.50 bind to an epitope within the SP1 region of mouse ANGPTL3 or
human ANGPTLS3 that includes amine acids 34 to 37 and 40 to 42 of SEQ ID
NO:-E or SEQ ID NO: 3 (amino acids 3to 6 and 8to 11 of SEQ ID NO: 9 or
SEQ ID NO: 10). In certain embodiments, antibody 4.8.3 biﬁds 10 an epitope
within the SP1 region of mouse ANGPTL3 or human ANGPTL3 that includes
amino acids 34 to 37, 40, and 42 of SEQ ID NO: 2 or SEQ 1D NO: 3 (amino
acids 3 to 6, 9, and 11 of SEQ ID NO: 9 or SEQ ID NO: 10). Antibody 1.315.1
binds to an epitope within residues 42 to 116 of mouse ANGPTL3 (SEQ ID
NO: 61).

[098] Antibodies 4.7.1, 4,.8.3, 4.9.1, 1.315.1, 6.35, and 5.50 neutralize
at least one ANGPTL3 activity. Thus, antibodies that bind an epitope bound
by at least one of antibodies 4.7.1, 4.8.3, 4.9.1, 1.315.1, 5.35, and 5.50 (e.g.,
in either human or mouse ANGPTL3) would be expected to also possess
neutralizing activity. Certain neutralizing monoclonal antibodies against
ANGPTL3 bind to 6ne or more peptides chosen from SEQ ID NOs: 9, 10, 12,
13, and 61. Certain neutralizing monoclonal antibodies against ANGPTL3
bind to one or more peptides chosen from SEQ ID NOs: 8 and 10. In certain
embodiments, a neutralizing monoclonal antibody against ANGPTL3 binds to
a peptide having the sequence of SEQ ID NO: 61. In certain embodiments, a
néutralizing monoclonal antibody against ANGPTL3 binds to a peptide having
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mut ant 21 EPKSRFAMLDDVI Cl LANGLLALGHG. 101 nutant 22
EPKSRFAMLDDVI Cl LANGLLQAGHGL 102 mut ant 23
EPKSRFAMLDDVKI LANGLLQLAHGL 103 mutant 24

AMLDDVKI LANGLLQLGAGL 104 nutant 25 EP
W‘%@Eﬁﬁﬁm Ol LANGLLQLGHAL 105 nutant 26 _ PCT/US2007/025080

EPKSRFAMLDDVKI LANGLLQLGHGA 106 "Mitant 7" and

"thaisequerids’ of ' SEQIIBANG! 1 2and bapeptide ihavingahaiskquéryqeeof SEQ

ﬁ@gh@nig w th an al anine. Those "nutants" therefore
he“wi | d-type SP1l pepti de sequence and were not

made. [09 J In E&Qﬁﬁ]enfﬁﬂdnrh@ﬂﬂseﬁeﬂtrdtz%g rhoRoclondl- a?ltlﬂaodles are
5. 35, .90 were tested b anti body capture ELISA

f%?‘"ﬁ%’ éhcn Fcoiorthie sayie eriiape 19 Ahichymeneglenal antibpgpe? . 1
BikdxC ﬁFHertfaﬂf efi'lB??I K{eu?rahﬁﬁ%zndﬂ&:ﬁﬁ%l Aftibodies are

pept I ani ne tants were genera ted
M@Vlge@ﬂﬁt @gwsol\mla smnegam@peas sﬁnqremynogonaltant:body 4 8.3

B D ERRIN b e iRt i Riing herRiRAf anipdiles 4% °
\pmmled thea Hirat tedhe zfrr:feLal{pcl)??leae mvaiﬁ mgntecl:lk_n?alnle‘antlbody 491
e T o
Wesvided Biatbiidoible 88mbldpRbpaRbd mﬁhmoh@élbﬁa@numay 5.35

w | d-type SP1 peptide and each muitant de were

Sisisisr b @ﬁva@@vm@memﬁ NREtrakzing rrtsmoswns @rs;boﬂm@e
gm . SPthaP BRI 169/ §€m}é"eé&hoﬁ Jﬂl@ﬁn%o{mﬁlﬁl agﬁsgbdy 5.50

ody A biotinyla ody (4.7.1,
birgis1 In segain etmb@‘a‘lwptasvasuvabwgmmmboat andibedidssare

Enfv J’éd”fﬂap gm%ftottlli‘@ S%E e%’tg}ﬂettg V‘h‘llib% ﬁSRBéigﬁal\%?body 1.315.1
binds.

[0100] Certain neutralizing antibodies comprise a heavy chain
comprising an amino acid sequence as set forth in SEQ 1D NO: 20. Certain
n'eutralizing antibodies comprise a heavy chain comprising an amino acid
sequence as set forth in SEQ ID NO: 22. Certain neutralizing antibodies
comprise a heavy chain comprising an amino acid sequence as set forih in
SEQ ID NO: 24. Certain neutralizing antibodies comprise a light chain
‘comprising an amino acid sequence as set forth in SEQ ID NQ: 28. Certain
neutralizing antibodies comprise a light chain comprising an amino acid
sequence as set forth in SEQ ID NO: 30. Certain neutralizing antibodies
comprise a light chain comprising an amino acid éequence as set forth in SEQ
ID NC: 32.

[0101] Certain neutralizing antibodies comprise a heavy chain
comprising an amine acid sequence as set forth in SEQ ID NO: 20 and a light
chain comprising an aming acid sequence as set forth in SEQ ID NO: 28,
Certain neutralizing antibodies comprise a heavy chain comprising an amino
‘acid sequence as set forth in SEQ I1D-NO: 22 and a light chain comprising an
amino acid sequence as set forth in SEQ 1D NO: 30. Certain neutralizing

antibodies comprise a heavy chain comprising an amino acid sequence as set
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WD 2008/ 073300PCT/ US2007/ 025080 dlet' ected with

HRP- conj ugat ed streptavidin (Pierce #21124),

devel oped using TMB as discussed in Exanple G

2 The results of that experinment are s j <

Wéﬁgﬁsﬁggoﬁ4 In each of the bar graphs in th?i%gzgdr}@,zwso

the wild-type SP1 peptide is designated "0", and is

forthaih SEQID ING: 24and adight ciaie aocmplhisinggnagrhino’eid sequence

epito f.o ' li 4.7.1 and 4.9.1 appeared to
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fasted cholesterol levels after four days in mce




and anti-ANGPTL4 anti body 14 D12 caused a decrease in
serum chol esterol levels in mce in the fasted state.
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9.15 x 10-3 41.1 77.5 1.16 x 105 8.99 x 10-3 4.8.3
210 9.00 x 104 1.90x 10-2 4.8.3 251 1.09x 105 2.75 x
10-2 4.9.1 45.4 1.31 x105 5.93 x 10-3 4.9.1 55 1.33 X

105 7.34 x 10-3 -
WO 2008/073300 - PCT/US2007/025080

CDR1, CDR2, and CDR3 of 5.35. Certain neutralizing antibodies comprise a
light chain comprising CDR1, CDR2, and CDRS of 5.50. Certain neutralizing
antibodies comprise a light chain comprising CDR1, CDR2, and CDR3 of
1.318.1. Centain nsutralizing antibodies comprise a light chain comprising at
least one CDR of 4.7.1. Certain neutralizing antibodies comprise a light chain
comprising at least one CDR of 4.8.3. Certain neutralizing antibodies
comprise a light chain comprising at least one CDR of 4.9.1. Certain
neutralizing antibodies comprise a light chain comprising at least one CDR of
5.35. Certain neutralizing antibodies comprise a light chain comprising at
least one CDR of 5.50. Certain neutralizing antibodies comprise a light chain
comprising at least one CDR of 1.315.1. Certain neutralizing antibodies
comprise a light chain comprising at least two CDRs of 4.7.1. Certain
neutralizing antibodies comprise a light chain éomprising at least two CDRs of
4.8.3. Certain.neutraiizing antibodies comprise a light chain-comprising at
least two CDRs of 4.9.1. Certain neutralizing antibodies comprise a light
chain comprising at least two CDRs of 5.35. Certain neutralizing antibodies
comprise a light chain comprising at least two CDRs of 5.50. Centain
neutralizing antibodies comprise a light chain comprising at least two CDRs of
1.315.1.
2. Antibody isotypes _
[0110] In certain embodiments, an antibody against ANGPTL3 is of any
- isotype selected from igM, IgD, 1gG, IgA, and IgE. In certain embodiments,
an antibody against ANGPTLS is of the IgG isotype. In certain such
embodiments, an antibody is of the subclass IgG1, 1gG2, IgG3, or IgG4. In
certain embodiments, an antibody against ANGF’TLS is of the IgM isotype. In
certain such embodiments, an antibody is of the subclass IgM1 or IgM2. In
certain embodiments, an antibody against ANGPTL3 is of the lgA isotype. In
certain such embodiméﬁts, an antibody is of the subclass IgA1 or IgA2. in
certain embodiments, an antibody against ANGPTL3 comprises a human
kappa light chain and a human IgG1 or IgG2 heavy chain. In certain
embodiments, an antibody against ANGPTL3 comprises a mouse kappa light
chain and a mouse IgG1 or igG2 heavy chain.
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[0270] Table 5. Antibody affinities for hANGPTL3T.
Anti body KD (nM Icon (MIlsee) koff (see) 41.1 45.3
1.76 x 105 7.96 x 10-3 4.7.1 117 8.12 x 104 9.53 x

.3 4 8 . . -2 4.8.3 450 6,
Wégtlf%g%so% 3 970 2.23 x 104 2.16 x 10 8.3,450 6.00

3. Modified antibodies
[0111] In various embodiments, an antibody is modified to alter one or
more of its properties. In certain embodiments, a modified antibody may
advantages over an unimodified antibody, such as increased stability,
increased time in circulation, or decreased immunogenicity (see, e.g., U.S.
Patent No. 4,179,337). In certain embodiments, an antibody is modified by
linking it to a nonproteinaceous moiety. In certain embodiments, an antibody
is modified by altering the glycosylation state of the antibody, e.g., by altering
the number, type, linkage, and/or position of carbohydrate chains on the
antibody. In certain embodiments, an antibody is altered so that it is not
giycosyiated. :
[0112] In certain embodiments, one or more chemical moieties are
_ linked to the amino acid backbone and/or carbohydrate residues of the
antibody. Certain exemplary methods for linking a chemical moiety to an
antibody are known to those skilled in the art. Such methods include, but are
not limited 1o, acylation reactions or alkylation reactions. See, e.g, EP 0 401
384; Malik et al. (1992), Exp. Hematol., 20:1028-1035; Francis (1992) Focus_
on Growth Factors 3(2):4-10, published by Mediscript, Mountain Court, Friern
Bamet Lane, London N20 OLD, UK; EP 0 154 316; EP 0 401 384; WO
92/16221; WO 95/34326; WO 95/13312; WO 96/11953; WO 96/19459 and
WO 96/19459. In certaih embodirﬁents, any of these reactions are used tb
generate an antibody that is chemically modified at its amino-terminus.
[0113] In certain embodiments, an antibody is linked to a detectable

label, such as an enzymatic, fluorescent, isotopic or affinity label. In certain

such embodiments, a detectable label allows for the detection or isolation of
the antibody. In certain embodiments, a detectable label allows for the '
detection of an antigen bound by the antibody.

{0114] In certain embodiments, an antibody is modified by linking it to
one or more polymers. In certain embodiments, an antibody is linked to one
or more water-soluble polymers. In certain such embodiments, linkage to a
water-soluble polymer reduces the likelihood that the antibody will precipitate
in an aqueous environment, such as a physiological environment. In certain

embodiments, a therapeutic antibody is linked to a water-soluble polymer. In



2.73 x 10-2 4.9.1 48.1 1.29 x 105 6.22 x 10-3 4.9.1

45.2 1.72 x 105 7.77 x 10-3 [0271] Table 6. Antibody

affinities for SP1 peptide. Antibody KD (nM Icon -
WélVl- lsee) koff (sec-1) 4.7.1 26.1 2.09 x 105 5.46 x

POBOLIW 1 46 1 PCT/US2007/025080
certain embodiments, one skilled in the art can select a suitable water-soluble
polymer based on considerations including, but not limited to, whether the
polymer/antibody conjugate will be useq in the treatment of a patient and, if
s¢, the phamacological pfofiie of the antibody {e.g., half-life, dosage, activity,
antigenicity, and/or other factors).

[0115] Centain exemplary clinically acceptable, water-soluble polymers
include, but are not limited to, polyethyiene-glycol (PEG); polyethylene giycol
propionaidehyde; copolymers of ethylene Qlycol/propylene glycol;
monomethoxy-polyethylene glycol; carboxymethylceﬂulosé; dextran; polyvinyl
alcohol (PVAj); polyvinyl pyrrolidone, poly-1, 3-dioxolane; poly-1,3,6-trioxane;
ethylene/maleic anhydride copolymer; poly-B-amino acids (either
homopolymers or random copolymers); poly(n-vinyl pyrrolidon‘é)poIyethyiene
glycol; polypropylene gtycol homopolymers (PPG) and other polyalkylene
oxides; polypropylene oxide/ethylene oxide copolymers; polyoxyethylated
polyols (POG) (e.g., glyceroi) and other polyoxyethylated polyols;r
polyoxyethylated sorbitol, polyoxyethylated glucose, colonic acids or other
carbohydrate polymers; and Ficoll, dextran, or mixiures thereof. Certain
exemp'lary PEGs include, but are not limited to, certain forms known in the ait
to be useful in antibody modification, such as mono-(G+-C) alkoxy- or
aryloxy-PEG. In certain embodiments, PEG propionaldehyde may have
advantages in manufacturing due to its stability En' water.

[0116] In certain embodiments, a water-soluble polymer is of any
molecular weight. In certain embodiments, a water-solublé polymer is
branched or unbranched. In certain embodiments, a water-soluble polymer
has an average molecular weight of about 2 kDa to about 100 kDa, including
all points between the end points of the range. In certain embodiments, a
water-soluble polymer has an average molecular weight of about 5 kDa to
about 40 kDa. In éertain embodiments, a water-soluble polymer has an
average molecular weight of aboui 10 kDa to about 35 kDa. In certain
'embodimehts, a water-soluble polymer has an average molecular weight of
about 15 kDa to about 30 kDa.

[0117] In certain embodiments, an antibody is linked to PEG (i.e., an
antibody is “pegylated”). In various embodiments, PEG has low toxicity in
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1.69 x 105 7.78 x 10-3 5.35 1.80 8.35 x 105 1.5 x
103 5.50 1.78 1.08 r106 1.93 x 10-3 WO
2008/ 073300PCT/ US2007/ 025080 N.In vivo
ar macokl netics of certain nonoclonal antibodies.
Wogzagq/qqg:{ AN GPTL3 [0272] To determ ne q(ﬁgus%hmzsosn
pharrnacoki neti cs of these antibodi es (anti bodi es
ménitnaié &2, Capanter 8t &b (1971\) iToxicob dgpl. VRsrmacol., 18:35-40.
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ANGPTL3 [0276] The heavy chai'n and |ight chain
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. Applications, from Methods in Molecular Biology: Antibody Phage Display:
Methods and Protocols (2002) 178:1-37 (O'Brien and Aitken, eds., Human
Press, Totowa, NJ). For example, in certain embodiments, a library of

antibodies are displayed on the surface of a filai'nentqus phage, such as the
noniytic filamentous phage fd or M13. In certain embodiments, the antibodies
are antibody fragments, such as scFvs, Fabs, Fvs with an engineered
intermolecular disulfide bond to stabilize the Vy-Vy pair, and diabodies. in
certain embodiments, antibodies with the desired binding specificity can then
be selected. Certain exemplary embodiments of antibody phage display
‘methods are described in further detail below. '

[0127] In certain embodiments, an antibody phage-display fibrary can
be prepared using certain methods knoWn to those skilled in the art. See,
e.g., Hoogenboom, QOverview of Antibody Phage-Display Technology and lts

Applications, from Methods in Molecular Biology: Antibody Phage Display:
Methods and Protocols (2002) 178:1-37 (O’Brien and Aitken, eds., Human
Press, Totowa, NJ). In certain embodiments, variable gene repertoires are

prepared by PCR amplification of genomic DNA or cDNA derived from the
mRNA of antibody-secreting cells. For example, in certain embodiments,

cDNA is prepared from mANA of B-cells. In certain embodiments, cDNA

encoding the variable regions of heavy and light chains is amplified, for

example, by PCR.
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HERRAIAN: RPN DA AN M EPNA R igated by

P MIBTEIOAIN GINtA BISIOEDICOGABHATTGA TCAAGACAAT

TTeCTRYE SRS AUy PP UG phage display

(b AW @5 EeRH GedtbhASBAGTTeXEm e TpbGemid vectors,

P anOE eI TD BAVE PRICER PasTholorsaai
hieMé) CENKRNEOANg ARG Nehs present on the

S0AROR;
TATAAACTAC AAGTCAAAAA™ TGAAGAGGTA AAGAATATGT
ST FesCT FopecToplean carinambodinrerts sciiN@encoding scFvs

AAPAATICTArSTE SARCANS, ARCTEAMTANLTIT AGEARcodes the minor

PAEACOSAPRotBTANCT CartainiTsushatodimenisctiphagemid directs

e Sxaraasion QbR erEN ! e S 8 piBSESIEEY Attematively, in

CAGANBTASORIIMENE CAONACerRSHNGIaVy dBBAT(BCASI chain) is cloned in
KeRROVRCAO CEpoTtoRTel aoBPr AN MR ST S i (o
ROAALEHARDAS BloheHeRWhe@aRD80a signal sequence in the same vector.
The signal sequence directs expression of the light chain (or heavy chain) into
the periplasm of the host cell, where the heavy and light chains assemble into
Fabfragments. Aliematively, in certain embodiments, cDNA encoding heavy
" chain and cDNA encoding light chain are present on separate vectors. in
certain such émbodiments,_ heavy chain and light chain ¢cDNA is cloned
separately, one into a phagemid and the other into a phage vector, which both
contain signals for in vivo recombination in the host cell.

[0130] In certain embodiments, recombinant phagemid or phage
vectors are introduced into a suitable bacterial host, such as E. coli. In certain
embodiments using phagemid, the host is infected with helper phage to
supply phage structural proteins, thereby allowing expression of phage
particles carrying the antibody-plii fusion protein on the phage surface.

[0131] In certain embodiments, “synthetic” antibody libraries are

constructed using repertoires of variable genes that are rearranged in vitro.
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gtsg Fg%i? G(Isnlée%anﬂ Mei® efbbdirhéhisbadditiord Sedueérided diversity can
be introduced inio the CDRs, and possibly FRs, e.g., by error prone PCR.
certain such embodiments, additional sequence diversity is introduced into
CDR3, e.g., H3 of the heavy chain.

_ [0132] In certain embodiments, “naive”™ or “universal” phage display
libraries are constructed as described above using nucleic acid from an
unimmunized animal. In certain embodiments, the unimmunized animal is a
human. In certain embodiments, “immunized” phage display libraries are
constructed as described above using nucleic acid from an immunized animal.
Iﬁ certain embddiments, the immunized animal is a human, rat, mouse,
hamster, or monkey. In certain such embodiments, the animals are
immunized with any of the immunogens described below.

- * [0133] Certain exemplary universal hlean antibody phage display
libraries are available from commercial sources. Certain exemplary libraries
include, but are not limited to, the HUCAL® series of libraries from MorphoSys
AG (Martinstreid/Munich, Germany); libraries from Crucell (Leiden, the
Netherlands) using MAbstract® technology; the n-CoDeR™ Fab library from
Biolnvent {Lund, Sweden); and libraries availabie from Cambridge Antibody
Technology (Cambridge, UK). _

.[0134] In certain embodiments, the selection of antibodies having the
desired binding specificity from a phage display library is achieved by
successive panning steps. In certain embodiments of panning, library phage
preparations are exposed to antigen. In certain such embodiments, the
phage-antigen complexes are washed, and unbound phage are discarded. In
certain such embodiments, bound phage are recovered and subsequently
amplified by infecting E. coli. In certain such embodiments, monoclonal
antibody-producing phage may be cloned by picking single plaques. In
certain embodiments, the above process is repeated.

[0135] In certain embodiments, the antigen used in panning is any of
the immunogens described below. In certain embodiments, the antigen is

immobilized on a solid support to allow purification of antigen-binding phage -

42



E.4 CD CJ EsC.) 44 4 U 65. 2P841F: Er-4. 9E1P, 08r. (69 F
1/4-.. re4 PP CD 40 4 00080V: OOHFM LF446) OEdri - 14: 15
10EOr 44C-; : (PEF- 4EFi | gODE; Cl E1IC/ 61 E El 8 EF-1F, EC1

E-1 11 LE| EE 5: E; )El NEV: Ed8g0 rN -

WO SSFDSAPSE PKSRFAMLDD VKI LANGLLQ n%@g@»z—f“s"
" KTKGQ NDI F QKLNI FDQSF YDLSLRTNEI  KEEEKELRRT
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E%ﬁ;u%{e%,s?héﬁgﬁggazﬁgv%téé §§§¥§¥&Dof bound phage from unbound
phage using streptavidin-coated magnetic beads. In certain embodiments,
the antigen may be immobiiized on ceiis (for direct panning), in tissue
cryosections, or on membranes (e.g., nyion or nitroceliulose membranes).
Other variations of certain panning procedures may be routinely determined
by one skilled in the art.

[0136] In certain embodiments, a yeast display system is used to
produce monocional antibodies. In certain such systems, an antibody is
expressed as a fusion protein with alt or a portion of the yeast AGA2 protein,
‘which becomes displayed on the surface of the yeast cell wall. in certain such
embodiments, yeast cells expressing antibodies with the desired binding
specificity can then be identified by exposing the cells to fluorescently labeled
antigen. In certain such embodiments, yeast cells that bind the antigen can
then be isolated by flow cytometry. See, e.g., Boder et al. (1997) Nat.
Biotechnol. 15:553-557.

3.  Certain affinity maturation methods

[0137] In certain embodiments, the affinity of an antibody for a
particular antigen is increased by subjecting the antibody to affinity maturation
(or “directed evolution™) in vitro. In vivo, native antibodies undergo affinity
maturation through somatic hypermutation followed by selection. Certain in
vitro methods mimic that in vivo process, thereby allowing the production of
antibodies having affinities that equal or surpass that of native antibodies.

[0138] In certain embodiments of affinity maturation, mutations are
introduced into a nucleic acid sequence encoding the variable region of an
antibody having the desired binding specificity. See, e.g., Hudson et al.
(2003) Nat. Med. 9:129-134; Brekke et al. (2002) Nat. Reviews 2:52-62. In
certain embodiments, mutations are introduced into the variable region of the
heavy chain, light chain, or both. In ceriain embodiments, mutations are
introduced into one or more CDRs. In certain such embodiments, mutations
are introduced into H3, L3, or both. In certain embodiments, mutations are
introduced into one or more FRs. In certain embodiments, a library of

mutations is created, for example, in a phage, ribosome, or yeast display
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NSI RELLQSV EEQYKQLSQQ HMQ KEI EKQ LRKTG QEPS
ENSLSSKSRA PRTTPPLQLN ETENTEQDLE HEHHHH
rN - hANGPTL3T 8 DQDNSS FDSLSPEPKS RFAMYDDVKI

GH  GLKDFVHKTK GQI NDI FQKL NI FDQSF
Woﬁ% EE. EKELRRTTYK LOVKNEEVKN NBLELNSKL TUS2007/025080

SLLEEKI LLQ  QKVKYLEEQL TNLI QNQPET PEHPEVTSLK
TiBPRK @ONB&t antibodies with increased affinity may be identified by standard

screening methods. See, e.g., Boder et al. (2000) Proc. Nat'l Acad. Sci. USA
97:10701-10705; Foote et al. (2000) Proc. Nat'l Acad. Sci. USA 97:10679-
10681; Hoogenboormn, Overview of Antibody Phage-Display Technology and
lts Applications, from Methods in Molecular Biology: Antibody Phage Display:
Methods and Protocols (2002) 178:1-37 (O'Brien and Aitken, eds., Human
Press, Totowa, NJ); and Hanes et al. (1998) Proc. Nat'l Acad. Sci. USA
95:14130-14135.

[0139] In certain embodiments, mutations are introduced by site-

specific mutagenesis based on information on the antibody’s structure, e.g.,
the antigen binding site. In certain embodiments, mutations are introduced
using combinatoriai mutagenesis of CORs. In certain embodiments, all or a
portion of the variable region coding sequence is randomly mutagenized, e.g.,
using E. coli mutator cells, homologous gene rearrangemeht, or error prone
PCR. In certain embodiments, mutations are introduced using “DNA
shuffiing.” Ses, e.g., Crameri et al. (1996) Nat. Med. 2:100-102; Fermer et al.
(2004) Tumor Biol. 25:7-13.

[0140] In certain embodiments, “chain shuffling” is used to generate
antibodies with increased affinity. In certain embodiments of chain shuffling,
one of the chains, e.g.,'the light chain, is replaced with a repertoire of light
chains, while the other chain, e.g., the heavy chain, is unchanged, thus
providing specificity. In certain such embodiments, a library of chain shuffied
antibodies is created, wherein the unchanged heavy chain is expressed in |
combination with each light chain from the repertoire of light chains. In certain
embodiments, such libraries may then be screened for antibodies with
increased affinity. In certain embodiments, both the heavy and light chains
are sequentially replaced. In certain embodiments, only the variable regions
of the heavy and/or light chains are replaced. In certain embodiments, only a
portion of the variable regions, e.g., CDRs, of the heavy and/or light chains
are replaced. Ses, e.g., Hudson et al. (2003) Nat. Med. 9:129-134; Brekke et
al. (2002) Nat. Reviews 2:52-62; Kang et al. (1991) Proc. Nat'l Acad. Sci. USA
88:11120-11123; Marks et al. (1992) Biotechnol, 10:779-83.
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specifically bind human ANGPTL3 (including, but not limited to, mouse
monoclonal antibodies raised against mouse ANGPTL3 but which specifically
bind {i.e., cioss react) with human ANGPTL3) are subject to sequential chain
shuffling. In certain embodiments, for example, the heavy chain of a given
mouse monoclonal antibody is combined with a new repertoire of human light
chains, and antibodies with the desired affinity are selected. In certain such
embodiments, the light chains of the selected antibod'fes are then combined
with a new repettoire of human heavy chains, and antibodies with the desired
affinity are selected. Thus, in certain embodiments, human antibodies having
the desired antigen binding specificity and affinity are selected.

[0142] Alternatively, in certain embodiments, the heavy chain of a given-
mouse monoclonal antibody is combined with a new repertoire of human light
chains, and antibodies with the desired affinity are selected from this first
round of shuffiing. In certain embodiments, the light chain of the original-
mouse monoclonal antibody is combined with a new repertoire of human
heavy chains, and antibodies with the desired affinity are SQIected-from this
second round of éhufﬂing. In certain embodiments, human Ifght chains from
the antibodies selected in the firstr round of shuffling are then combined with
human heavy chains from the antibodies selected in the second round of
shuffling. Thus, in certain embodiments, human antibodies having the desired
antigen binding specificity and affinity are selected.

[0143] In certain embodiments, a “ribosome display” method is used
that altemates antibody selection with affinity maturation. In certain
embodiments of a ribosome display method, antibody-encoding nucleic acid is
amplified by RT-PCR between the selection steps. Thus, in certain
embodiments, error prone polymerases may be used to introduce mutations
into the nucleic acid. A nonlimiting example of such a method is described in
detail in Hanes et al. (1998) Proc. Nat'l Acad. Sci. USA 95:14130-14135.

4, Certain recombinant methods

[0144] In certain embodiments, a monoclonal antibody is produced by
recombinant techniques. See, e.g., U.S. Patent No. 4,816,567. In certain
such embodiments, nucleic acid encoding monoclonal antibody chains are
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standard methods. In certain embodiments, cDNA encoding a heavy or light
chain polypeptide is ampiified, for example, by PCR, using specific
oligonucleotide primers. In certain embodiments, the cDNA is cloned into a
suitabie expression vector. In certain embodiments, the expression vector is
then transformed or transfected into a suitable host cell, such as a host cell
that does not endogenously produce antibody. Certain exemplary host cells
include, but are not limited to, E. cofi, COS cells, Chinese hamster ovary
(CHO) cells, and myeloma cells. In certain embodiments, wherein heavy and
light chains are coexpressed in the same host, reconstituted antibody may be
isolat;:_:d. -

o1 45] In certain embodiments, cDNA encoding a heavy or light chain
can be modified. For example, in certain embodiments, the constant region of
a mouse heavy or light chain can be replaced with the constant region of a
human heavy or light chain. In this manner, in certain embodiments, a
chimeric antibody can be produced which possesses human antibody
constant regions but retains the binding specificity of a mouse antibody.

[0146] In certain embodiments, recombinant antibodies can be _
expressed in certain cell lines. In certain émbodiments, sequené:es encoding
particular antibodies can be used for transformation of a suitable mammalian

" host cell. According to certain embodiments, transformation can be by any
known method for introducing polynucleotides into a host cell. Certain
exemplary methods include, but are not limited to, packaging the
polynucleotide in a virus (or into a viral vector) and transducing a host cell with
the virus (or vector) and using certain transfection procedures known in the
art, as exemplified by U.S. Pat. Nos. 4,399,216, 4,912,040, 4,740,461, and
4,950,455. In certain embodiments, the transformation procedure used may
depend upon the host to be transformed. Certain exemplary methods for -
introduction of heterologous polynucleotides into mammalian cells are known
in the art and include, but are not limited to, dextran-mediated transfection,
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cell lines. In certain embodiments, cell lines may be selected by determining

which cell lines produce high levels of antibodies that specifically bind
ANGPTLS.

E. Certain polypeptide immunogens

[0148]In certain embodiments, to generate antibodies, an animal is
immunized with an immunogen. In certain embodiments, an immunogen is a
polypeptide comprising ANGPTL3. -!n certain embodiments, an immunogen is
a polypeptide comprising a fragment of ANGPTL3. In certain embodiments,
an immunogen is a polypeptide comprising the N-terminal coiled-coil domain
of ANGPTL3. In certain embodiments, an immunogen is a polypeptide

. comprising the SP1 region of ANGPTL3. -

[0149] In certain embodiments, an immunogen comprises a mouse
ANGPTLS. In certain embodiments, an immunogen comprises a human
ANGPTLS3. !n certain embodiments, an immunogen comprises a mouse
ANGPTL3 comprising the amino acid sequence of SEQ ID NO: 1. In certain
embodiments, an immunogen comprises a human ANGPTL3 comprising the
amino acid sequence of SEQ ID NO: 3. In certain embodiments, an
immunogen comprises a fragment of mouse ANGPTL3. In certain
embodiments, an immunogen comprises a fragment of SEQ ID NO: 1 from
residue 17 1o residue 240. In certain embodiments, an immunogen comprises
the amino acid sequence of SEQ ID NO: 59. In certain embodiments, an
imrhunogen comprises a fragment of SEQ ID NO: 1 from residue 32 to
residue 57. In certain embodiments, an immunogen comprises the amino

acid sequence of SEQ ID NO: 9. In certain embodiments, an immunogen
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[0150] In certain embodiments, an immunogen comprises any peptide
of about 10-20 contiguous amino acids from residue 17 to residue 240 of SEQ
ID NO: 1. In certain embodiments, an immunogen comprises any peptide of
about 10-20 contiguous amino acids from residue 20 to residue 243 of SEQ
ID NO: 3. In certain embodiments, an immunogen compriseé one or more
peptides selected from SEQ ID NOs: 9, 10, 12, 13, 59, 60, and 61. In certain
embodiments, an immunogen comprises a peptide selected from SEQ ID
NOs: 9 and 10. In certain embodiments, an immunogen comprises a peptide
comprising one or more amino acid sequences selected from SEQ ID NOs:
59 and 60. In certain embodiments, an immunogen comprises a peptide
comprising SEQ ID NOs: 12, 13, and 61. In certain such embodiments, a
peptide is selected that is likely to be immunogenic. In certain such
embodiments, a peptide is selectad that is predicted to be hydrophilic and/or
ikely to be exposed on the surface of native ANGPTL3 in its folded state.
Exemplary guidance for selecting suitable immunogenic peptides is provided,
for example, in Ausubel et al. (1989) Current Protocols in Molecular Biology
. Ch. 11.14 (John Wiley & Sons, NY); and Hariow and Lane (1988) Antibodies:
A Laboratory Manual Ch. 5 (Cold Spring Harbor Laboratory, Cold Spring '
Harbor, NY).

[0151] Certain exemplary algorithms are known to those skilled in the
art for predicting whether a peptide segment of a protein is hydrophilic and
therefore likely to be exposed on the surface of the protein. Certain such
algorithrﬁs use the primary sequence information of a protein to make such
predictions. Certain such algorithms are based on the method of, for
example, Hopp and Woods (1981) Proc. Natl Acad. Sci. USA 78:3824-3828,
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to be exposed on the surface of a protein, may be selected as immunogens.

[0152] In certain embodiments, an animal is immunized with an
immunogen and one or more adjuvants. in certain embodiments, an adjuvant
is used to increase the immunological response, depending on the host
species. Certain exemplary adjuvants include, but are not limited to, Freund's
adjuvant (complete and incomplete), mineral salts such as aluminum
hydroxide or aluminum phosphate, surface active substances, chitosan,
lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, and
potentially useful human adjuvants such as BCG (bacille Calmette-Guerin)
and Corynebacterium parvum. In certain embodiments, the immune response’
to an immunogen, e.g., a peptide immunogen, is enhanced by coupling the
immuhogen to another immunogenic molecule or “carrier protein.” Certain
exemplary carrier proteins include, but are not limited to, keyhole limpet
hemocyamn (KLH), tetanus toxoid, diphtheria toxoid, ovalbumin, cholera
toxoid, and immunogenic fragments thereof. For exemplary guidance in
coupling peptide immunogens to carrier proteins, see, e.g., Ausubel et al.
(1989) Current Protocols in Molecular Biology Ch."11.15 (John Wiley & Sons,
NY); and Harlow and Lane (1988) Antibodies: A Laboratory Manual Ch. 5
(Cold Spring Harbor Laboratory, Cold Spring Harbor, NY). |

[0153] In certain embodiments, any of the above immunogens can be

produced using standard recombinant methods. For example, in certain

embodiments, a polynucieotide encoding a mouse or human ANGPTL3 or a
fragment of that polynucleotide may be cloned into a suitable expression
vector. In certain embodiments, the polynucleotide comprises the nucleic acid
sequence of SEQ ID NO: 5 or SEQID NO: 6. In certain embodiments, the
recombinant vector is then introduced into a suitable host cell. In certain

49



31 MSSAQFLGLL LLCFQGARCD | QUTQTTSSL SASLGDRVTI
SCRASQDI RN YLNWYQQKPD GTVKLLI YYT SRLHSGVPSR
FSGSGSGTDY SLTI SNLEQE DI ATYFCQQG NTLPPTFGGG TKLEI ER
ght chain variable region wthout spehad
W(ﬁze"g?"l%gj’ed"sz D | QUIQTTSSL SASLGDRVTI SCRASQDI iEQN 2007023080
YLNWYQQKPD GTVKLLI YYT SRLHSGVPSR FSGSGSGIDY
enticsitnexss, Memﬂ*ﬂ&g@@emtmsmd#m&mmhwgmi bytsdandard

P R el g Sesion

@E&'Ké@l YAOEuBEL B SR1 FSaeadTidiocalsTinIihieGilar Biology Ch. 16
Al NTLPPTEGGG TKLEI KR |i ght chain variabl e
r“é@l'b‘ﬂ"‘é AR t hout signal peptide 34 D

| QVT QET SSLeSASIERR s SCRASQDI XN YLNWQQKPD
GTVKLLI YYT SRUHSGVPSR FSGSGSGTDY SLTI SNLEQE

DI ATYFCQQG NTLFPertainbinding RSay%. 1 heavy chain CDRL
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ANGPTL3 using certain routine methods that detect binding of antibedy to

antigen. For exafnple, in certain embodiments, the ability of a monocional
antibody to bind ANGPTL3 is aséayed by standard immunoblotting methods,
such as Western blot. See, e.g., Ausubel et al. (1992) Current Protocols in
Molecular Biology Ch. 10.8 (John Wiiey & Sons, NY); Harlow and Lane (1988)
Antibodies: A Laboratory Manual (Cold Spring Harbor Laboratory, Cold Spring

Harbor, NY). In ceriain embodiments, ANGPTLS to be used in such assays
may be isolated or may be present in a complex mixture of proteins and/or
macromolecules. '

[0155] In certain embodimenis, the ability of a monoclonal antibody to
bind ANGPTLS is assayed using a competitive binding assay, which
evaluates the ability of a candidate antibody to compete with a known anti-
ANGPTL3 antibody for binding to ANGPTL3. In certain such embodiments,
the known anti-ANGPTL3 antibody is any of the monoclonal antibodies
described below in Part Vi.J. In certain embodiments, a competitive binding
assay is performed using ELISA. See, e.g., Harlow and Lane (1988)
Antibodies: A Laboratory Manual Ch. 14 (Cold Spring Harbor Laboratory, Cold
Spring Harbor, NY). |

'[0156] In'certain embodiments, a binding assay is used fo quantify the

binding kinetics (e.g., rate constant) or the binding affinity (e.g., association or
 dissociation constant) of an antibody against ANGPTL3. In certain
embodiments, the kinetics or affinity of binding is determined in the “solid-
phase” by immobilizing antigen (e.g., ANGPTL3) on a solid support. The
immobilized antigen “captures” antibody from solution. in certain
embodirnents, the kinetics or affinity of binding is determined in the “solid-
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phase” by immobilizing antibody (e.g., antibody 'agai'rist ANGPTL3) on a solid
support. The immobilized antibody “captures” antigen from solution.

[0157] In certain embodiments, binding kinetics or binding affinity is
determined using ELISA-based meihods. in certain embodiments, binding
kinetics or binding 'affinity is determined using biosensor-based technology,
suich as Biacore surface plasmon resonance technology (Biacore,
Piscataway, NJ). Certain such methods are known to those skilled in the art.
See, e.g., McCafferty et al. (eds.) (1996) Antibody Engineering: A Practical
Approach {IRL, Oxford, UK); Goldberg et al. (1993} Curr. Obin. Immunol.
5:278-281; Karlsson et al. (1991) J. Immunol. Methods 145:229-240;
Malmgvist (1993) Curr. Opin. Immunol. 5:282-286; for review, see
Hoogenboom, Overview of Antibody Phage-Display Technology and Its
Applications, from Methods in Molecular Biology: Antibody Phage Display:
Methods and Protocols (2002) 178:1-37 at 19 (O’Brien and Aitken, eds.,

Human Press, Totowa, NJ). .

[0158] In certain embodiments, the binding kinetics or binding affinity of
a Fab fragment that specifically binds to ANGPTL3 is determined. In certain
instances, Fab fragments have the property of not multimerizing.
Multimerization can, in ceriain instances, complicate the measurement of
binding kinetics and binding affinity in “solid phase” methods. See, e.g.,
Hoogenboom, Qverview of Antibody Phage-Display Technology and its -
Applications, from Methods in Molecular Biology: Antibody Phage Display:
Methods and Protocols (2002) 178:1-37 at 19 (O’'Brien and Aitken, eds.,
Human Press, Totowa, NJ). Thus, in certain embodiments, a Fab fragment
that specifically binds to ANGPTLS is suitable for use in a binding assay in
which antigen is immobilized to a solid support, such as, for example, an

ELISA-based assay or a Biacore assay. In certain embodiments, Fab
fragments are generated from an intact antibody that specifically binds to
ANGPTL3 using enzymatic methods. In certain embodiments, Fab fragments
are produced by expressing nucleic acids encoding Fab fragments in a
recombinant expression system, such as those described above, Part V.D.3.
[0159] In certain embodiments, the binding kinetics or binding affinity of

an antibody against ANGPTL3 is determined using “solution phase” methods.
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in such methods, the kinetics or affinity of binding is measured for an
antibody-antigen complex in solution. Certain such methods are known to
those skilled in the art. A nonlimiting example of such a method is the “kinetic
EXCIUSIoN as-say‘,"'oi' “KinExA.” See, e.g., Biake et ai. (1996) J. Biol. Chem.
271:27677-27685; Drake et al. (2004} Anal. Biochem. 328:35—43 (comparing
Biacore “solid phase” and KinExA “solution phase” methods). In certain
embodiments, instrumentation for pérforming KinExA is supplied by Sapidyne

instruments, Inc. (Boise, ID).

[0160] In certain embodiments, the bihding kinetics or binding affinity of
a multivalent antibody or an antibody that multiimerizes is determined using a
solution phase method. In certain instances, the measurement of the binding
kinetics or the binding affinity of a multivalent antibody or an antibody that
multimerizes is amenable to solution phase analysis.

[0161] In certain embodiments, the binding affinity of an antirANGPTL3
antibody, as measured by its Kp, is about 10°M or less. In certain
embodiments, the binding affinity of an aﬁti—ANGPTLS antibody is about 107
M, about 10 M, or about 10°M or less. In certain such embodiments, an
anti—ANGPTLS antibody may be dsed asa therapeutic antibody. See, e.g.,
Hudson et al. (2003) Nat. Med. 9:129-134. In certain embodiments, binding
affinities of less than 10°M (e.g., binding affinities from about 500 pM to
about 0.5 pM, including but not limited to, binding affinities from about 100 pM
to about 5 pM) are achievable, e.g., using affinity maturation techniques. See,
e.g., Boder et al. (2000) Proc. Nat'l Acad. Sci. USA 97:10701-10705. In
certain embodiments, the binding affinity of an anti-ANGPTL3 antibody is less
than about 5 x 10° M.

[0162] In certain embodiments, a monoclonal antibody that was raised

against mouse ANGPTL3 is screened for specific binding to human ANGPTL3
using certain routine detection methods, e.g., such as those described herein.
The ability of a monoclonal antibody to bind both mouse and human
ANGPTLS3 (i.e., to demonstrate “cross-reactivity”) indicates the presence of
the same epitope in mouse and human ANGFTL3. In certain embodiments of
detection methods that use denaturing conditions (e.g., Westem blot), cross-

reactivity indicates that a mouse monoclonal antibody binds to the same
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“linear”:epitope in mouse and human ANGPTL3. In certain embodiments of
detection methods that use non-denaturing conditions, cross-reactivity
indicates that a mouse monoclonal antibody binds to the same epitope (e.g., a
linear epitope or a conformationai epitope) in mouse and human ANGPTL3.
2. Certain methods for epitope mapping

[0183] In various embodiments, the epitope to which a monocional
antibody binds is identified by any of a number of assays. Cenain exemplary
assays are described, for example, in Morris, Methods in Molecular Biology
Vol.66: Epitope Mapping Protocols (1996) (Humana Press, Totowa, NJ). For
example, epitope mapping may be achieved by gene fragment expression
assays or peptide-based assays. In certain embodiments of a gene fragment
expression assay, for example, nucleic acids encoding fragments of
ANGPTL3 are expressed in prokaryotic cells and isolated. In certain such
embodiments, the ability of a monoclonal antibody to bind those fragments is

then assessed, e.g., by immunoprecipitation or immunacblotting. In certain
embodiments, nucieic acids encoding fragments of ANGPTL.3 are transcribed
and translated in vitro in the presence of radioactive amino acids. The ,
radioactively labeled fragments of ANGPTL3 are then tested for binding o a
monoclonal antibody. In certain embodiments, fragments of ANGPTL3 are
generated by proteolytic fragmentation. In certain embodiments, an epitope is
identified using libraries of random peptides displayed on the surface of phage
or yeast. In certain embodiments, an epitope is identified by testing a library
of overlapping synthetic peptide fragments of ANGPTLS3 for binding to a
monoclonal antibody. In certain embodiments, an epitope is identified using a
competition assay, such as those described below. In certain embodiments,
an epitope may be further defined using alanine-scanning mutagenesis, e.g.,
as described below.
3. Certain competition assays

[0164] In certain embodiments, monoclonal antibodies that bind to the
same epitope of ANGPTL3 as a monoclonal antibody of interest are identified.
In certain embodiments, such monocional antibodies are identified by epitope
mapping, e.g., as described above. In certain embodiments, such monocional

antibodies are identified by routine competition assays. See, e.g., Harlow and
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Lane (1988) Antibodies: A Laboratory Manual ch. 14 {Cold Spring Harbor
Laboratory, Coid Spring Harbor, NY). In a nonlimiting exemplary competition
assay, ANGPTL3 or a fragment thereof is immobilized onto the wells of a

multiwell piate. in ceriain such embodiments, the monoclonal antibody of
interest is labeled with a fluorescent label (in certain embodiments, fluorescein
| isothiocyanate) by standard methods. In certain such embodiments, mixtures
of the labeled monoclonal antibody of interest and an uniabeled test
monoclonal antibody are added to the wells. In certain such embodiments,
the fluorescence in each well is quantified to determine the extent to which the
unlabeled test monoclonal antibody blocks the binding of the labeled
monoclonal antibody of interest. In certain embodiments, monocional
antibodies are deemed to share an epitope if each blocks thie binding of the
other by 50% or greater. Exemplary competition assays are also described,
e.g., in Morris, Methods in Molecular Biology Vol.66: Epitope Mapping
Protocols (1996) (Humana Press, Totowa, NJ). A nonlimiting exemplary

" competition assay is provided below, Part V1.0,
_ 4, Certain assays for identifying neutralizing antibodies

[0185] In certain embodiments, monoclonal antibodies are screened for
those that are neutralizing antibodies, i.e., those that reduce an activity of
ANGPTL3 in vivo and/or in vitro. In certain embodiments, an activity of
ANGPTL3 is the ability of ANGPTL3 to inhibit LPL. Thus, in certain
embodiments, a neutralizing antibody is identified by its ability to increase LPL
activity in the presence of ANGPTL3. In certain such_embodiments, a
neutralizing antibody increases LPL activity by at least about 20%, 30%, 40%,
50%, 60%, 70%, 80%, 90%, or 95%, relative to a control antibody. Certain
exemplary assays for measuring LPL activity in vivo and in vitro are known in
the art.

[0166] in certain embodiments, a neutralizing antibody that reduces an
activity of ANGPTL3 in vivo is identified by its ability to decrease the level of at
least one serum lipid. Certain exemplary serum lipids include, but are not
limited to, triglycerides, cholesterol, and free fatty acids. In certain such

~ embodiments, a neutralizing antibody decreases the level of at least one
serum lipid by at least about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%,

54



YTSRLHS | i ght chain CDR3 consensus 58 . QQGNTLPPT
nmouse ANGPTL3 s17.4)241 59 SRVD PDLSSFDSAP SEPEERFAM.
DDVKI LANGL LQLGHGAKDF VHKTKGQ ND | FQEI NI FDQ

woToddA7stek TN El KEEEKELR RTTSTLQVEN EEVKNVSVELpCT/1182007/025080
NSKLESLLEE KTALQ-lKVRA LEEQLTNLI L SPAGAQEHPE

ROt P PERYE ORISR PORY o R BRI 2

APk ntﬁ% ahﬁpreau@?&\lﬁﬁﬁaﬁh SPEANGSRTOMin vivo is identified
DDVKI LAl KDF VHKTKGQ ND | FQKLNI F

Sy isiabilityrto @LKEE@EE@F@W émmggﬁects of a fat-

%%EE %ﬁ%@é#@%@x ﬁc%ﬁ%’@%m limited to,
rQBEbESIR, PhEskP imalkrareRhgpergNcRRVEHINSElir inasnsiivity
A bR AR T bl
gbdkrhbikEbR RTTSTLQVKN EEVKNM SP2- KLH
G. Certain pharmaceutical compositions and methods of
treatment using neutralizing monoclonal antibodies
[0167] In certain embodiments, a neutralizing antibody may be used as
a therapeutic antibody. Certain exemplary neutralizing antibodies to be used
as therapeutic antibodies include, but are not limited to, chimeric antibodies,
humanized antibodies, and human antibodies. Those skilled in the art are
familiar with the use of certain antibodies as therapeutic agents. For exampie,
over a dozen antibodies have been approved by the FDA for use as
therapeutic agents since the mid-1980s. See, e.g., Hudson et al. (2003) Nat._
Med. 9:129-134; Gura (2002) Nature 417:584-586; Brekke et al. (2002) Nat.
Reviews 2:52-62. Certain FDA-approved antibodies include those used to
treat various cancers, inflammation, and viral infections and to prevent
transplant rejection.' See, e.g., Gura (2002) Nature 417:584-586; Brekke et al.
(2002) Nat. Reviews 2:52-62. Furthermore, over a dozen antibodies are

currently in clinical trials. See, e.g., Brekke et al. (2002) Nat. Reviews 2:52-
62.

[0168] in certain embodiments, methods are provided for treating a
disorder of lipid metabolism comprising administering an effective amount of a
neutralizing antibody against ANGPTL3. In certain emb.odiments, methods
are provided for treating an acute disorder of lipid metabolism comprising
administering an effective amount of a neutralizing antibody against
ANGPTL3. In certain embodiments, methods are provided for treating a
chronic disorder of lipid metabolism comprising administering an effective
amount of a neutralizing antibody against ANGPTL3. In certain embodiments,

a method for treating a disorder of lipid metabolism further comprises
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hyperirigiyceridemia, 8-adrenergic blocking agent-induced
hypertriglyceridemia, estrogen-induced hypertriglyceridemia, glucocorticoid-
induced hypertriglyceridemia, retinoid-induced hypertriglyceridemia,

_cimetidine-induced hypertriglyceridemia, and familial hypertriglyceridemia),
acute pancreatitis associated with hypertriglyceridemia, chylomicron syndrom,.
chylomicronemia, Apo-E deficiency, LPL deficiency or hypoactivity,
hyperlipidemia (including familial combined hyperlipidemia),
hypercholesterolemia, gout associated with hypercholesterolemia,
xanthomatosis (subcutaneous cholesterol deposits), coronary artery disease
‘(also called ischaemic heart disease), inflammation associated with coronary
artery disease, restenosis, peripheral vascular diseases, and stroke. Gertain
exemplary disorders of lipid metabolism include, but are not limited to,
disorders related to body weight, such as obesity, metabolic syndrome
including independent components of metabolic syndrome (e.g., central
obesity, FBG/pre-diabetes/diabetes, hypercholesterolemia,
hypertriglyceridemia, and hypertension), hypothyroidism, uremia, and other
conditions associated with weight gain {including rapid weight gain), weight
loss, maintenance of weight loss, or risk of weight regain foliowing weight
loss. Cefain exemplary disorders of lipid metabolism include, but are not
limited to, related blood sugar disorders, such as diabetes, hypertension, and
polycysﬁc ovarian syndrome related to insulin resistance. Certain exemplary
disorders of lipid metabolism inciude, but are not limited 1o, renal
transplantation, nephrotic syndrome, Cushing's syndrome, acromegaly,
systemic lupus erythematosus, dysglobulinemia, lipodystrophy, glycogenosis

type |, and Addison’s disease.

56



5.35 light chain variable region 67 MRCLAEFLGL
LVLW PGAI G DI VLTQSTPS VPVTPGESVS | SCRSSKSLL
DSNG TYLYW FLQRPGQSPQ LLI YRVMSKLA SGVPDRFSGS
wSabslAbibb Rl  SRVEAEDVGY YYCMQPLEYP FTFGAGTKL BrdaiNgs2Bo7825080
light chain variable region wthout signal peptide 68

DI VLTOGTIPS VPVIPGESYS | S KSLL DSNG TYLYW . . .
PLORPIRPED PR kI SoSjBBRIEEeiler Rl Mot imited o

SEGRY kSt (FEAGhElUd dg\ﬁtwﬁmlitedmwgali V,
var i abl e%gl on 69 I\/KI'_PQ-/RLLVL I\/F\IN PASSSD VLI\/IT(gt tlnnt q
not limite

pod | \Epayeyding bt digited 19

e U P

bethatriimviteditouexagepous egtfpgelmetamxr_frwl_rmmmamdes

Pvéh%%‘%@, é%gfﬁ%g Whﬁ(@nﬁg@ﬁt L%m not limited ;so

MU BRp oTdiGIuSiSnEan HiRaterdSrah pid ynfakians), Clakidears of
metabolism (including but not limited to diabetes, pregnancy, chronic renal
failure, hypothyroidism, familial hyperlipidemia, and pancreatitis).

[0171] Disorders of lipid metabolism include, but are not limited to, lipid

disorders associated with vascular access dysfunction, lipid disorders
associated with proliferative diseases, including but not limited to, neoplasia
(inciuding but not limited to prostate, kidney, liver, breast, ovarian, lung, and
pancreatic cancers), disorders that occur in response 16 inflammation,
including but not limited to, those associated with, e.g., infectious diseases,
wound healing, immunodeficiency syndromes (AIDS and others, including but
" not limited to those syndromes associated with aberrant development), scar
formation, atherosclerosis, restenosis and transplantation rejection,
éutoimmune disorders, and chronic inflammatory diseases and disorders,
which include but are not limited to, diseases including but not limited to
rheumatoid érthritis, systemic lupus erythromatosis, and disorders including
but not limited to Crohn's disease, colitis, inflammatory bowel disease,
reactive arthritis, including Lyme disease, insulin dependent diabetes, organ
specific auteimmunity, multiple sclerosis, Hashimoto's thyroiditis and Grave's
disease, Sjogren’s syndrome, contact dermattis, psoriasis, scleroderma,
graft versus host disease, sarcoidosis, malaria, sepsis, pancreatitis, atopic
conditions, including but not limited to asthma and allergy, including but not
limited to allergic rhinitis, gastrointestinal allergies, including but not limited to
food allergies, eosinophilia, conjunctivitis and glomerular nephritis, blood
coagulation disorders, endotoxic shock and other inflammation mediated
disorders such as sleep apnea and sleepiness.
[0172] In certain embodiments, methods are provided for treating a

disorder of lipid metabolism comprising administering an effective amount of
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an antibody to ANGPTL3 and at least one additional therapettic agent. In
certain such embodiments, an additional therapeutic agent is administered in
an effective amount. In certain embodiments, an additional therapeutic agent
is anoiner aniibody o ANGPTLS3. in certain embodiments, an additional
therapeutic is a neutralizing antibody against ANGPTL4. See, e.g., PCT
Publication No. WO 2006/074228. In certain embodiments, an additional
therapeutic agent is a noh-antibody agent. In certain embodiments, an
additional therapeutic agent is an agent that lowers the level of one or more
serum lipids. Certain exemplary additional therapeutic agents include, but are
not limited to, cholesterol synthesis inhibitors (statins), such as HMG-CoA
reductase inhibitors {e.g., lovastatin, simvastatin, pravastatin, and fluvastatin);
bile sequestering agents, such as cholestyramine and other resins; VLDL
secretion inhibitors, such as niacin; lipophilic antioxidants, such as Probucol;

) acyl-CoA cholesterol acy! transferase inhibitors; faresoid X receptor
antagonists; sterol regulatory binding protein cleavage activating protein
(SCAP) activators; microsomal triglyceride transfer protein (MTP) inhibitors;
and ApoE-related peptide. in certain embodiments, the additional therapeutic
agent is an agent that raises high density lipoprotein (HDL). Nonlimiting
examples of such agents include, but are not limited to, cholesteryl ester
transfer protein (CETP) inhibitors.

[0173] In certain embodiments, a phamaceutical composition is
provided that comprises an effective amount of an antibody to ANGPTLS3 and
a pharmaceutically acceptable diluent, carrier, solubilizer, emulsifier,
pfeservative and/or adjuvant. In certain embodiments, a pharmaceutical
composition is provided that comprises an effective amount of an antibody to
ANGPTL3 and an effective amount of at least one additional therapeutic
agent, together with a pharmaceutically acceptable diluent, carrier, solubilizer,
emulsifier, preservative and/or adjuvant. In certain embodiments, the at least
one additional therapeutic agent is selected from those described above.

[0174] In certain embodiments, formulation materials for
pharmaceutical compositions are nontoxic to recipients at the dosages and

concentrations employed.
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[0175] in certain embodiments, the pharmaceutical composition
comprises formulation materials for modifying, maintaining or preserving, for
example, the pH, osmolarity, viscosity, clarity, color, isotonicity, odor, sterility,.

~ stabiiity, rate of dissoiution or release, adsorption or penetration of the
composition. In certain embodiments, suitable formulation materials include,
but are not fimited to, amino acids (for example, glycine, giutamine,
asparagine, arginine and lysine); antimicrobials; antioxidants (for exampte,
ascorbic acid, sodium suffite and sodium hydrogen-sulfite); buffers (for
example, bofate, bicarbonate, Tris-HCI, citrates, phosphates and other
organic acids); bulking agents (for example, mannitol and glycine); chelating
agents (for example, efhylene_diamine tetraacetic acid (EDTAY}); complexing
agents (for example, caffeine, ponVinylpyrroIidone, beta-cyclodextrin, and
hydroxypropyl-beta-cyciodextrin); fillers; monosaccharides, disaccharides,
and other carbohydrates (for example, glucose, mannose and dextrins);
proteins (for example, serum albumin, gelatin and immunoglobulins); coloring,
flavoring, and diluting agents; emulsifying agents; hydrophilic polymers (for
example, polyvinylpyrrolidone}; low molecular weight polypeptides; salt-
forming counterions (for example, sodium); preservatives (for exarnple,
benzalkonium ghloﬁde, benzoic acid, salicylic acid, thimerosal, phenethyl
alcohol, methylparaben, propylparaben, chlorhexidine, sorbic acid and
hydrogen peroxide); solvents {for example, glycerin, propylene giycol and
polysthylene glycol); sugar alcohols (for example, mannitol and sorbitol);
suspending agents; surfactants or wetting agents (for example, pluronics,
PEG, sorbitan esters, polysorbates (for example, polysorbate 20 and
polysorbate 80), triton, tromethamine, lecithin, cholesterol, and tyloxapal);
stability enhancing agents (for example, sucrose and sorbitol); tonicity
enhancing agents (for example, alkali metal halides (for example, sodium or
potassium chloride), mannitol, and sorbitol); delivery vehicles; diluents;

. excipients; and pharmaceutical adjuvants. (Remington’s Pharmaceutical
Sciences, 18™ Edition, A.R. Gennaro, ed., Mack Publiéhing Company {1990).

[0176] In certain embodiments, an antibody to ANGPTL3 or other
therapeutic molecule is linked to a half-life extending vehicie. Certain
exemplary half-life extending vehicies are known in the art. Certain such
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vehicles include, but are not limited to, the Fc domain, polyethylene glycol,
and dextran, Certain such vehicles are described, e.g., in published PCT
Application No. WO 99/25044. |

[0177] in certain embodiments, an optimal pharmaceutical composition
will be determined by one skilied in the art depending upon, for example, the '
intended route of administration, delivery format, and desired dosage. See,
e.g., Remington's Pharmaceutical Scienées, supra. In certain embodiments,
such compositions may influence the physical state, stability, rate of in vivo
release, or rate of in vivo clearance of a neutralizing antibody.

[0178] In certain embodiments, a primary vehicle or carrier in a
pharmaceutical composition may be either agueous or non-aqueous in nature.
For example, in certain embodiments, a suitable vehicle or carrier may be
water for injection, physiological saline solution, ot artificial cerebrospinal fluid,
possibly supplemented with other materials common in compositions for
parenteral administration. Certain exemplary vehicles include, but are not
lirnited to, neutral buffered saline and saline mixed with serum albumin. In
certain embodiments, phammnaceutical compositions comprise Tris buffer of
about pH 7.0-8.5, or acetate buffer of about pH 4.0-5.5, which may further
include sorbitol or a suitable substitute therefor. In certain embodiments, a
composition comprising an antibody to ANGPTL3, with or without -at least one
additional therapeutic agents, may be prepared for storage by mixing the
selected composition having the desired degree of purity with optional
formulation agents (Remington's Pharmaceutical Sciences, supra) in the form
of a lyophilized cake or an aqueous solution. In certain embodiments, a
composition comprising an antibody to ANGPTL3, with or without at least one
additional therapeutic agent, may be formulated as a lyophilizate using
appropriate excipients éuch as sucrose.

[0179] In certain embodiments, a pharmaceutical composition is
selected for parenteral delivery. In certain embodiments, a pharmaceutical
composition is selected for inhalation or for delivery through the digestive '
tract, such as orally. Certain exemplary techniques for preparing
pharmaceutically acceptable compositions are within the skill of one skilled in

the art.
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concentrations that are acceptable to the site of administration. In certain
embodiments, buffers are used to maintain the composition at physiological
pH or at a siightly iower pH, typically within a pH range of from about 5 to
about 8. |

[0181] In certain embodiments, when parenteral administration is
contemplated, a pharmaceutical composition may be in the form of a pyrogen-
free, parenterally acceptable aqueous solution comprising the desired
antibody to ANGPTL3, with or without additional therapeutic agents, in a
pharmaceutically acceptable vehicle. In certain embodiments, a vehicle for
parenteral injection is sterile distilled water in which the antibody to ANGPTL3,
with or without at least one additional therapeutic agent, is formulated as a
sterile, isotonic solution, property preserved. In certain embodiments, the
preparation can involve the formulation of the desired molecule with an agent,
such as injectable microspheres, bio-erodible particles, polymeric compounds
(such as polylactic acid or polyglycolic acid}, beads or liposomes, that may
provide for the controlied or sustained release of the product which may then
be delivered via a depot injection. In certain embodiments, hyaluronic acid
may also be used, and may have the sffect of promoting sustained duration in
the circulation. In certain embodiments, implantable drug delivery devices
may be used to introduce the desired molecule.

[0182] In certain embodiments, a pharmmaceutical composition may be
formulated for inhalation. In certain embodiments, an antibody to ANGPTL3,
with or without at least one additional therapeutic agent, may be formulated as
a dry powder for inhalation. in certain embodiments, an inhalation solution
com‘prising an antibody to ANGPTLS3, with or without at least one additional
therapeutic agent, may be formulated with a propeliant for aerosot delivery. In
certain embodiments, solutions may be nebulized.

[0183] In certain embodiments, a formulation may be administered
orally. In certain embodiments, an antibody to ANGPTLS3, with or without at
least one additional therapeutic agent, that is administered in this fashion may
be formulated with or without carriers customarily used in the compounding of
solid dosage forms such as tablets and capsules. In certain embodiments, a
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the point in the gastrointestinal tract when bioavailability is maximized and
pre-systemic degradation is minimized. In certain embodiments, at least one
additionai agent can "be included to facilitate absorption of the antibody to
ANGPTL3 with or without any additional therapéutic agents. In certain
embodiments, diluents: flavorings, low melting point waxes, vegetable oils,
lubricants, suspending agents, tablet disintegrating agents, and/or binders
may also be employed.

-{0184] in certain embodiments, a pharmaceutical composition
comprises an effective amount of an antibody to ANGPTL3, with or without at
least one additional therapeutic agent, in a mixture with non-toxic excipients
which are suitable for the manufaciure of tabléts. In certain embodiments, by
dissolving the tablets in sterile water, or another appropriate vehicle, solutions
may be prepared in unit-dose form. Certain exemplary excipiehts include, but
are not limited to, inert diluents (for example, calcium carbonate, sodium
carbonate, sodium bicarbonate, lactose, and calcium phosphate); binding
agents (for example, starch, gelatin, and acacia); and lubricating agents (for
example, magnesium stearate, stearic acid, and talc).

[0185] Additional pharmaceutical compositions will be evident to those
skilled in the an, including formulations comprising an antibody to ANGPTLS3,
with or without at least one additional therapeutic agent, in sustained- or
controlled-delivery formulations. Certain exemplary sustained- or controlled-
delivery formulations include, but are not limited fo, liposome carriers, bio-
erodible microparticles, porous beads, and depot injections. Certain
exemplary techniques for preparing certain formulations are known to those
skilled in the art. In certain embodiments, sustained-release preparations
may include semipermeable polymer matrices in the form of shaped articles,
e.g. films or microcapsules. Certain exemplary sustained release matrices
inctude, but are not limited to, polyesters, hydrogels, polylactides (see, e.g.,
U.S. Patent No. 3,773,919 and EP 058,481), copolymers of L-glutamic acid
and gamma ethyl-L-glutamate (see, e.g., Sidman et al. (1983) Biopolymers
22:547;556), poly (2-hydroxyethyl-methacrylate) (see, e.g., Langer et al.
(1981) J. Biomed. Mater. Res. 15:167-277 and Langer (1982) Chem. Tech.
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may be accomplished by filtration through sterile filtration membranes. In
certain embodiments, where the composition is lyophilized, sterilization using
this method may be conducted either prior to or following lyophilization and
reconstitution. In certain embodiments, the composition for parenteral
administration may be stored in lyophilized form or in a solution. In certain
embodiments, parenteral compositions generally are placed into a container
having a sterile access port, for example, an intravenous solution bag or vial
having a stopper pierceabie by a hypodermic injection needle.

| [0187] In certain embodiments, once the pharmaceutical composition
has been formulated; it may be stored in sterile vials as a solution,
suspension, gel, emulsion, solid, or as a dehydrated or Iyophilized powder. In
certain embodiments, such formulations may be stored either in a ready-to-
use form or in a form (e.g., lyophilized) that is reconstituted prior to
administration.
| [0188] In certain embodiments, kits for producing a single-dose
administration unit are provided. In certain embodiments, the kits may each
contain both a first container having a dried protein and a second container
having an aqueous formuiation. In certain embodiments, kits containing
single or multi-chambered pre-filled syringes (e.g., liquid syringes and
lyosyringes) are included.

[0189] In certain embodiments, the effective amount of a
pharmaceutical composition comprising an antibody to ANGPTL3, with or
without at least one additional therapeutic agent, to be employed
therapeutically will depend, for example, upon the context and objectives of
treatment. One skilled in the art will appreciate that the appropriate dosage
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about 100 mg/kg, including all peints (including fractions) between any of the
foregoing endpoints. In certain embodiments, the dosage is between about
10 mg/kg body weight and about 60 mg/kg body weight. In certain
embodiments, the dosage is about 10 mg/kg body weight, about 20 mg/kg
body weight, about 30 mg/kg body weight, about 40 mg/kg body weight, about
50 mg/kg body weight, or about 60 mg/kg body weight.

[0190] In certain embodiments, a human dose of a neutralizing
antibody against ANGPTLS3 is determined based on the efficacious dose of
the same antibody in mice. In certain embodiments, a human dose of a
neutralizing antibody against ANGPTL3 is determined using “Gmdance for
industry: Estimating the Maximum Safe Starting Dose in Initial Clinical Trials
for Therapeutics in Adult Healthy Volunteers,” U.S. Department of Health and
Human Services, Food and Drug Administration, and Center for Drug
Evaluation and Research (CDER), July 2005 (Phan’nacdlogy and Toxicology).
In centain embodiments, a human dose of a neutralizing antibody against
ANGPTL3 is between 0.07 mg/kg and 7 mg/kg. In certain embodiments, a
human dose of a neutralizing antibody against ANGPTLS3 is between 0.1
mg/kg and 5 mg/kg. In certain embodiments, a human dose of a neutralizing
antibody against ANGPTL3 is beiween 0.1 mg/kg and 2 mg/kg. In various
embodiments, a neutralizing antibody against ANGPTL3 is administered to a
patient twice per week, once per week, once every two weeks, or once per

month,
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<120>. MONOCLONAL ANTI BODI ES AGAI NST ANGPTL3 <130>
07705. 0026- 00304 <140> <141> <150> 60/873, 834 <151>
2006-12-08 <160> 112 <170> Patentln version 3.3 <210>

woligdhn0455 <212> PRT <213> Mis nuscul us <41Q9ﬁus’hoé\fﬁkaoso
H's Thr Ile Lys Leu Phe Leu Phe Val Val Pro Leu Val

Ile Ala 151015 Ser Arg Val Asp Pro Asp Leu Ser Ser
mncapsyates: IpicaripinersBedimants ygwse apimplaptatioardexics is used,

R@% 8%@&%{%% Hﬂ@éﬂt@éﬁﬂt &leé\y fﬁt_:i'lé f‘i’séu@%r%l Qirﬁ%'ﬁgsdelwery of
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lala‘?mﬁ%%a%r? Lys Leu Asn Il e Phe Asp G n 65707580

[0195] In certain embodiments, it may be desirable to use a
pharmaceutical composition comprising an antibody to ANGPTLS3, with or
without at least one additional therapeutic agent, in an ex vive manner. In
certain such instances, cells, tissues and/or organs that have been removed
from the patient are exposed to a phamaceutical composition comprising an
antibody to ANGPTL3, with or without at least one additional therapeutic
égent, after which the cells, tissues and/or organs are subsequently implanted
back into the patient. '

[0196] In certain embodiments, an antibody to ANGPTLS, with or
without at least one additional therapeutic agent, is delivered by implanting
certain cells that have been genetically engineered, using methods such as
those described herein, to express and secrete the polypeptides. In certain
embodiments, such cells may be animal or human cells, and may be
autologous, heterologous, or xenogeneic. In certain embodiments, the cells
may be immortafized. In certain embodiments, in order to decrease the
chance of an immunological response, the cells may be encapsulated to avoid
infiltration of 5urrouﬁding tissues. In certain embodiments, the encapsulation
materials are typically biocompatible, semi-permeable polymeric enclosures
or membranes that allow the release of the protein product(s) but prevent the
destruction of the cells by the patient’s immune system or by other detrimental
factors from the surrounding tissues.

H. Certain methods of detection and diagnosis

[0197] In certain embodiments, antibodies against ANGPTL3 are used
{o detect the presence of ANGPTLS3 in vivo or in vitro. in centain
embodiments, the level of ANGPTL3 in vive is correlated with a medical
condition, such as a disorder of lipid metabolism, thereby allowing diagnosis
of the medical condition. Certain exemplary medical conditions that may be
diagnosed by an antibody against ANGPTL3 are set forth above.
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radioactive atoms, elgectron-dense reagents, enzymes, and ligands. In certain
embodiments, antibodies against ANGPTLS3 are detected by using a labeled
“secondary” antibody that binds to a class of antibodies (e.g., a goat anti-
_ mouse antibody). '
(X Certain screening methods for ANGPTL3 antagonists and
agonists

{0199] In certain embodiments, a method of screening for an agent that
binds to ANGPTL3 is provided. In certain embodiments, a screening method
comprises exposing ANGPTL3 to one or more candidate agents under
suitable conditions and assessing binding of ANGPTLS3 to the one or more
candidate agents. In cestain embodiments, a screening method comprises
using an antibody against ANGPTL3 in a competitive binding assay. In
certain such embodiments, a first binding mixture comprising an antibody
against ANGPTL3 and ANGPTL3 is used. The amount of binding between
ANGPTL3 and the antibody in the first binding mixture (M) is measured. A
second binding mixture comprising the antibody, ANGPTL3, and an agent to
be scréened is also used. The amount of binding between ANGPTLS3 and the
antibody in the second binding mixture (M) is measured. The amount of
binding in the first binding mixture is compared with the amount of binding in
the second binding mixture, for example, by calculating the M4/Mo ratic. An
agent is considered to be capable of binding ANGPTL3 if the amount of
binding of antibody to ANGPTL3 in the second binding mixiure is less than the
amount of binding of antibody to ANGPTLS in the first binding mixture. in
certain embodiments, an agent that binds ANGPTL3 decreases the binding oi
antibody to ANGPTLS by at least about 10% (i.e., M1/M<0.9), by at least
about 30% (i.e., Mi/My<0.7), by at least about 50% (i.e., M1/Mp<0.5), by at
least about 70% (i.e., My/Mg<0.3), by at least about 80% (i.e., M1/Mo<0.2), py
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245250255 Ser Gy Val Tyr Tin- Ile Lys Pro Arg Asn
Ser Gn Ay Phe Asn Val 260265270 Tyr Cys Asp Thr G n
Ser Ay Ser Pro Trp Thr Leu Ile Gn H's Arg 275280285

wo68s80 G Yy Ser G n Asp Phe Asn G u Thr Tr ppc@nus2fem2soso
Tyr du Lys 290295300 dvy Phe Gy Arg Leu Asp Gy GQu

Phe Trp Leu @& Le u_Lys e 305310315320 Tyr Al a
Iqté%\?ég @“r?o(%’ﬁese%/ 0 r°’| t'I’léa"l_@ﬂ‘"t ”Eggf"d' “Leu
Mé 335 Asp Trp Lys Asp Ser Lys His Tyr Val Qu

he His Leu @y 340345350 Ser His Gu Thr Asn
Tyr TEﬂZCLOéLn ¢grtain/ambadiments, meeW@RTéByo Bewsgdingpgebthe

BpEobehid iR destlifes B4 R (R N i baRiD oo o

ANGFYL3 6y a fnagme@t theBeof. THaseson tEeyamﬁBamem@atton that
certain antibodies that bind within the N-terminal coiled-coil domain of
ANGPTL3 can decrease serum triglyceride and serum cholesterol levels in
vivo, an agent (e.g., an antibody or a non-antibody agent) identified by a
screening method as binding to the N-terminal coiled-coil domain of
ANGPTL3 is a candidate antagonist of ANGPTL3 activity. In certain
embodiments, an agent {e.g., an antibody or a non-antibody agent} identified
by a screening method as binding to the SP1 region within the N-terminal
coiled-coil domain of ANGPTLS is a candidate antagonist of ANGPTL3
activity.

[0201] In certain embodiments, antagonist activity is verified by
demonstrating that the candidate antagonist neutralizes ANGPTL3 activity in
an in vivo or in vitro assay. Certain exemplary assays are described herein.
One skilled in the art can select and/or adapt an appropriate assay from those
described herein and/or those known in the art. In certain embodiments,
antagonists of ANGPTL3 are used in the treatment of disorders of lipid
metabolism.

[0202] in certain embodiments, methods of screening for agents that
bind to the fibrinogen domain of ANGPTL3 are provided. In certain
embodiments, an agent that binds within the fibrinogen domain of ANGPTL3
may enhance ANGPTL3 activity. Thus, an agent (e.g., an antibody or a non-
antibody agent) identified by a screening method as binding to the fibrinogen
domain of ANGPTLS3 is a candidate agonist of ANGPTLS3 activity. In certain
erhbodiments, agonist activity is verified by demonstrating that the candidate
agonist enhances ANGPTL3 activity in an in vitro or an in vivo assay. One
skilled in the art can select and/or adapt an appropriate assay based on the
assays known in the art and/or the assays described herein. In certain
embodiments, agonists of ANGPTL3 are used in the treatment of certain

disorders related to excessive weight loss, such as anorexia nervosa, bulimia
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Gy Trp Trp Trp Asn Asp Ile Cys Ay G u Asn Asn Leu
Asn Ay Lys 405410415 Tyr Asn Lys Pro Arg Thr Lys Ser
Arg Pro Qu Arg Arg Arg Ay Ile 420425430 Tyr Trp Arg

CwoPoes/dsoSer Arg Lys Leu Tyr Ala Il e Lys SerpcGars2bor®25080
435440445 Met Met Leu G n Pro Thr Thr 450455 <210> 2

197852 B84 e FRAEHAMSRIT 91 fsogietL it FREESES Sy e gancer,

@gﬂﬁ,tﬂbyﬁis «hadxps.Met His Thr Ile Lys Leu Phe Leu Phe
al Val Pro Leu Val Ile Ala 151015 Ser Arg Val

Pro A9B0BKeertun esempiaig aggptsdbat aanbepeesard tgnpmdp ing to
ANGPALEN h@iuh%solﬁ%e ﬁ?g'iﬁﬁg" @, kB dik 8 LsrASIPmMBRRUMA (e.g.,

Lys e
organic compounds, organometallic compounds, salts of organic and

organometallic compounds, saccharides, amino acids, nucleosides, and
nucleotides), aptarﬁers, peptides, and peptide mimetics. Certain exemplary
peptides include soluble peptides, which include, but are not limited 1o,
members of random peptide libraries (see, e.g., Lam et al. (1991) Nature
354:82-84; Houghten et al. (1991) Nature 354:84-86) and members of
combinatorial chémistry-derived molecular libraries made of D- and/for L-

configuration amino acids; and phosphopeptides, which include, but are not
limited to, members of random or partially degenerate, directed '
phosphopeptide libraries (see, e.g., Songyang (19983) Cell 72:767-778).

[0204] In certain embodiments, computer modeling and searching
technologies permit identification of compounds, or the improvement of
already identified compounds, that bind ANGPTL3. Certain exemplary
molecular modeling systems include, but are not limited to, the CHARMM and
QUANTA programs (Polygen Corporation, Waltham, MA). CHARMM
performs the energy minimization and molecular dynamics functions.
QUANTA performs the construction, graphic modeling and analysis of
molecular structure. QUANTA allows interactive construction, modification,
visualization, and analysis of the behavior of molecules with each other.

J. Nucleic acid antagonists of ANGPTL3

[0205] In certain embodiments, an isolated nucleic acid that decreaées
the expression of a nucleic acid encoding ANGPTL3 is p‘rovided. in certain
embodiments, the nucleic acid encoding ANGPTL3 encodes mouse
ANGPTL3. in certain embodiments, the nucleic encoding ANGPTL3 encodes
human ANGPTL3. In certain embodiments, the isolated nucleic acid is an
antisense nucleic acid. In certain such embodiments, the antisense nucleic
acid is a single stranded DNA molecule that promotes the degradation of a
target mRNA by an RNaseH-based mechanism. In certain embodiments, an

antisense nucleic acid is an oligonucleotide of about 8-30 nucleotides in
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H s Lys Thr 505560 Lys Gy Gn lle Asn Asp |Ile Phe
Gn Lys Leu Asn Ile Phe Asp G n 65707580 Ser Phe Tyr

wosbs/ds80Ser Leu Arg Thr Asn Gu Ile Lys G updghisbdmh2seso
859095 4/61 Lys GQu Leu Arg Arg Thr Thr Ser Thr Leu
Gn Val Lys Asn Ju G u 100105110 Val Lys Asn Met Ser
ipnothdinclvding adlpoisis beieandhie@ng raifts). ol %eé@lq%@bgémts

g\ %n%éhsgﬁjc@% f@g’i\ﬁ éﬁl‘bh éliéétldé’éf adlut AP hitldditdes in
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et 2o eSSl oGl b bigpsces
ay KNA mdletulsStat &du@smxb&ékh%ﬂﬂ@. tdrgetiviriclgit acidlby aryRNA
gtéjrfelrlagceg(#Nk%%aseg mecl#\anls% L&S glrlllrexen¥plaryﬁRNA molecules
suitable for RNAI include, but are not limited to, short interfering RNAs
(siRNAs), microRNAs (mRNAs), tiny non-coding RNAs (tncRNAs), and small
modulatory RNA (smRNA). For review of certain exemplary RNAI
mechanisms and RNA molecules for use in RNAI, see, e.g., Novina et al.
(2004) Nature 430:161-164. ' .

[0207]In certain embodiments, an siRNA that decreases expression of
a nucleic acid encoding ANGPTL3 is provided. In certain embodiments, an
siRNA is an oligonucleotide of abo‘ut 18-26 nucleotides in length (including all
points between the endpoints). In certain embodiments, an siRNA is an
oligonucleotide of about 20-24 nucleotides in length, or an oligonucleotide of
about 21-23 nuclectides in length. In certain embodiments, an siRNA is
double-stranded RNA. In certain embodiments, an siRNA will induce the
degradation of a target mMRNA molecule that is complementary to the
antisense strand of the siRNA. See, e.g., Novina et al. (2004) Nature
430:161-164.

[0208] The activity of an antisense nucleic acid, such as an antisense
DNA molecule or an siRNA, is often affected by the secondary structure of the
target mMRNA. See, e.g., Vickers et al. (2003) J. Biol. Chem. 278:7108-7118.
Thus, in certain embodiments, an antisense nucleic acid is selected that is
complementary to a region of a target mRNA that is available for base-pairing.
In certain embodiments, a suitab.ie region of a target mRNA is identified by
performing a “gene walk,” e.g., by empirically testing a number of anfisense
oligonucleotides for their ability to hybridize to various regions along a target
mRNA and/or to reduce target mRNA expression. See, é.g., Vickeré et al.
(2003) J. Biol. Chem, 278:7108-7118; Hill et al. (1999) Am. J. Respir. Cell
Mol. Biol. 21:728-737. In certain embodiments, a suitable region of a target

mRNA is identified using an mRNA secondary structure prediction program or
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[02089] In certain embodiments, a method of reducing ANGPTLS activity
by reducing expression of a nucleic acid encoding ANGPTL3 is provided. In
certain embodiments, the method comprises reducing expression of a nucleic
acid encoding ANGPTL3 in a cell in vitro or in vivo. In certain embodiments,
the method comprises administering an antisense nucleic acid that reduces
expression of a nucleic acid encoding ANGPTL3 to a cell in vitro or in vivo. in
certain embodimehts, the nucleic acid encoding ANGPTL3 encodes human
ANGPTL3. In certain embodiments, the nucleic acid encoding ANGPTL3
encodes mouse ANGPTL3.

[0210] In certain embodiments, a method of treating a disorder of lipid
metabolism, such as any of those described above, is provided. In certain
embodiments, the method comprises administering tc a patient an effective
amount of an antisense nucleic acid that reduces expression of a nucleic acid
encoding ANGPTL3. In certain embodiments, antisense nucleic acid is
delivered to an organ that expresses a nucleic acid encoding ANGPTL3.

[0211] ANGPTL3 is expressed primarily in the liver. Oike, Y. etal.
(2005) TRENDS Mol. Med. 11(10):473-479. In mice, expression is apparently
not affected by short-term fasting. Oike, Y. et al. (2005) TRENDS Mol. Med.
11(10):473-479. However, expression is increased with cholesterol feeding

and in certain mouse models of obesity and diabetes (e.g., db/db and ob/ob
mice), and mice with streptozotocin-induced type | diabetes}, suggesting that
ANGPTL3 can contribute to the dyslipidemia of diabsetes and the metabolic
syndrome. Oike, Y. et al. (2005} TRENDS Mol. Med. 11(10):473—379. Thus,
in certain embodiments, antisense nucleic acid is delivered to the liver.

Certain exemplary guidance for the in vivo administration of antisense nucleic
acids and the sustained delivery of antisense nucleic acids in vivo, including
sustained delivery to specific organs such as the liver, is provided, for
example, in Khan et al. (2004) J. Drug Targeting 12:393-404. In certain
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3085686N). In certain embodiments, the antisense nucleic acid is conjugated

to a lipophilic moiety. See Khan et al. (2004) J. Drug Targeting 12:393-404.

VI. Examples

A. Mouse care and dietary studies

[0212] Mouse studies were performed according to federal guidelines.
Mice were housed at 24°C on a fixed 12 hour light/12 hour dark cycle and had
ad libitum access to water and rodent chow (22% calories from fat) (product
no. 5021; Purina, St. Louis, MO) as indicated below. Mice referred to below
as being in the “fasted state” were deprived of food for 16 hours.

B. In vivo overexpression of human ANGPTL3 in mice

[0213] cDNA enceding full-length human ANGPTL3 (SEQ ID NO: 6) -
was inserted into the Ad E1-deleted region of the adenovirus vector pFAD,

“thereby placing the cDNA under the control of the cytomegalovirus prombter.

See Hitt et al., “Construction and propagation of human adenovirus vectors,”
in Cell Biology: A Laboratory Handbook Vol. 1, pp. 500-512 (J.E. Celis, ed.,
2'“" ed. 1998). The resultant construct, Ad5-hAngpti3T, was used to infect
CHO cells. Empty Ad5 virus was also used to infect CHO cells as a control.
Expression of human ANGPTL3 was confirmed by Western blot of infected
CHO cell extracts. |

[0214] Ad5-hAngptI3T was injected into C57BL/6J mice via the tail vein
at the following dosages: 2 x 10° vp, 1 x 10° vp, 5 x 10% vp, 2 x 10° vp. Empty
Adb vector was injected into C57BL/6J mice via the tail vein at 2 x 10° vpasa
control. There were five mice in each group. Blood sampies from
adenovi-rus-i‘nfected mice were collected after four days, during which time the
mice were fed nomally (not fasted). Triglyceride levels in serum were
measured using the Cobas Integra 500 (Roche, Basel, Switzerland).

[0215] The results are shown in Figure 8. In that experiment, mice
injected with 2 x 10° vp or 1 x 10° vp of Ad5-hAngptl3T had significantly
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Pro Lys Ser Arg Phe Ala Met Len Asp Asp Val Lys lle
Leu Ala Asn 354045 Ay Leu Len Gn Len Ay Hs Gy

Leu Lys Asp Phe Val H's Lys Thr 505560 6/61 Ser Phe
wolbs/PAselou Ser Lou G n Thr Ser Au Il e Lysdduws2087825080
G u 859095 Lys Qu Leu Arg Arg Thr Thr Tyr Lys Lou

Gn Val Lys Asn Qu GQu 100105110 Val, Lys Asn Ser
incieased SERIm ASalyGRIide lpvels as coraeaeas i, Tiadled witbghe

g-rlbtggﬁlslslﬂééto‘fb@nt#&u Lou Gn Gn Lys Val Lys Tyr Lou
UGu Gn 130135140 Leu Thr Asn Lou Ile G n Asn G n

Pro GCu ThPraeustianiang purifisation of raousa gpddwiman ANGPTL3
AT L R
Ir;fsct@:l withelus Asio’ moG‘acolr&OnmmnbwleSMSﬁAngmﬁ LAdS-
mAngptﬁ’ expreségs mouseL:QHG's:ﬂfiAv{fiﬁ'l z-ar Iil[isﬁg& a!t khee C-terminus (a
glycine residue is included between ANGPTL3 and the Hisg tag), referred to
as mANGPTLS3T (SEQ ID NO: 2). The medium was changed to serum-free
medium (EX-CELL 325-PF CHO medium, 14335, JRH, Lenexa, KS) 16-24
hours later. The conditioned medium was harvested and then replaced with’
fresh serum-free medium every 24-36 hours for a total of 5 harvests.

[0217] Conditioned medium (1 L) was loaded onto a 10-12 mi column
~of Nickel-Chelating Resin (R801-01, Invitrogen, Carlsbad, CA). The column
was washed with 5 column volumes of wash buffer (10 mM imidazole, 20 mM
Tris pH 7.8, 500 mM NaCl). Bound mANGPTL3T was eluted with elution
buffer (500 mM imidazole; 20 mM Tris pH 7.8, 500 mM NaCl) and collected in
a series of 1.5 ml fractions. The presence of MANGPTL3T in the collected
fractions was determined by westem blot and simply blue staining. Fractions
containing mANGPTL3T were pooled together, aliquoted, and‘frozen at -70°C.

[0218] To express recombinant human ANGPTL3, CHO cells were
infected with 1.5 x 10"" vp of recombinant adenovirus Ad5-hAngptlT. Ad5-
hAngptIT expresses human ANGPTL3 with a Hisg tag at the C-terminus (a
glycine residue is included between ANGPTL3 and the Hise tag), referred to
as hANGPTL3T (SEQ ID NO: 4). hANGPTLS3T was expressed and purified
as described above for MANGPTL3T.

D. Production and purification of rN’-mANGPTL3T and rN’-

hANGPTL3T

[0219] A polynuclectide sequence encoding amino acids 17 to 240 of
mouse ANGPTL3 was cloned into expression vector pET22b(+) (Novagen).
That vector encodes an N-terminal pelB leader sequence, as well as a C-
terminal His tag. The resulting expression vector is called pET-N'-
mANGPTL3T. Following translation of the protein and removai of all but 11
amino acids of the pelB sequence, N-mANGPTL3T has the sequence shown
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toy/243oShiipan IANGRTLS Was cReredinto axpression @egtospBT3235E)
(Novagen}. That vector encodes an N-terminal pelB leader sequence, as well
as a C-terminal His tag. The resulting expression vector is called pET-N'-
hANGPTL3T. Foliowing translation of the protein and removal of afl but 11
amino acids of the pelB sequence, N-hANGPTL3T has the sequence shown
in SEQ ID NO: 8. That sequence contains 11 amino acids from the pelB
sequence, followed by amino acids 20 to 243 of human ANGPTL3 (underlined
in Table 7), followed by a 2 amino acid linker and the Hisg tag.

[0221] N-mANGPTL3T or N-hANGPTL3T is expressed and purified
from E. coli as foliows. Ten mi of LB containing 50 pg/ml of chloramphenicol
and 100 pg/mi of carbeniciliin is inoculated with one coiony of E. coli
transformed with pET-N'-mANGPTL3T. The culture is incubated at 37°C
overnight. The 10 ml culture is then transferred to 500 mi of LB without
antibiotics and incubated at 37 ©C until the ODgn reaches 0.6 (about 2 hours).
IPTG is added to a final concentration of 1 mM and the culture is incubated
with shaking at 200 rpm at 30°C for 4 hours. The culture is then placed on
ice for 5 minutes. The cells are pelleted by centrifuging at 8000 rpm in a
JLA16.25 rotor for 15 minutes. The pellet is then resuspended in 50 ml of
lysis buffer (50 mM Tris, pH 7.5, 0.5 M NaCl, 1% Triton X-100, 1x protease
inhibitor cocktail (Roche) and 0.25 m| PMSF (0.1 M in isopropanol}}. The
lysed cells are then centrifuged at 9700 rpm in a JA25.5 rotor for 30 minutes.
The supematant is removed and further clarified by centrifuging it at 28,000
rpm in an SW28 rotor for 30 minutes. Recombinant N'-mANGPTL3T or N'-
hANGPTLST can then be purified from the clarified supernatant using
Probond (Ni) chromatography (Invitrogen).

[0222] To purify recombinant N'-mANGPTL3T or N-hANGPTL3T from
the insoluble pellet remaining after centrifuging the lysed cells, the peliet is
washed with 30 ml lysis buffer and centrifuged at 9700 rpm in a JA25.5 rotor.
The wash step is repeated twice, for a total of three washes. Insoluble protein
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Asn Hs Qu Thr Asn Tyr Thr Leu His Leu Val Ala Ile
Thr Ay Asn 355360365 Val Pro Asn Ala Ile Pro G u Asn
Lys Asp Leu Val Phe Ser Thr Tip 370375380 Asp His Lys

wofomid7yseG y His Phe Asn Cys Pro G u Ay Tyrp&ens26872s0s0
385390395400 Gy Trp Trp Trp H's Asp Qu Cys Ay Qu

fom el isthen ehasoléd iadg bl chngiderg Higlst Bsbinbi 358 e
899, 6lGhafadifs HOND Pfsdiifior/¥sdhée berltifugerati288000®m in a
Ser Thr Lys 435440445 Met Leu Ile His Pro Thr Asp_Ser

JdAa5 Seiotariier & mingess Thesuremesant ixtherloaded entpaS pry
SR A, SRAGAARn S et cEoAs s
(50 mM Tris, pH 8.0, 1 M NaCl, 8 M urea, 15 mM imidazoie). Recombinant
protein is refolded in the column with a 50 mi gradient going from washing
buffer to renaturing buffer (50 mM Tris, pH 8.0, 1 M NaCl, 0.5% Tween 20).
The recombinant protein is then eluted with elution buffer (renaturing buffer
with 250 mM imidazole). The fractions containing recombinant protein are
collected and dialyzed against storage buffer (50 mM Tris, pH 8.0, 100 mM
NaCl, 0.2% Tween 20). The purified N'-mANGPTL3T or N-hANGPTL3T is
aliquoted and stored at -70°C.

E. Production and purification of SP1 and SP2-KLH

[0223] Purified SP1 (SEQ ID NOS:9 and 10) and SP2-KLH (SEQ ID
NQO:62) were purchased from Sigma Genosys (The Woodlands, Texas). The

. sequence of the SP1 region of ANGPTLS is the same in both mouse and

human. SP2-KLH was made by adding a cysteine to the COOH-terminus of
SP1, then conjugating Keyhole Limpet Hemocyanin to the peptide via the
cysteine using standard methods known in the ant.

F. Generation of monoclonal antibodies against ANGPTL3 in

Angptl3 knockout mice

[0224] Monoclonal antibodies that cross-react with both human and
mouse ANGPTL3 were raised in Angptl3 knockout mice using three cohorts of
5-8 mice, each receiving a different series of antigen injections. Cohort 1 was
primed with mANGPTLST (SEQ ID NO: 2), produced and purified as
described above. Cohort 1 was also boosted four times with mANGPTL3T.
The final boost before harvesting the lymphoid tissue was with mANGPTL3T.
Cohort 2 was primed with rN-hANGPTL3T (SEQ ID NO: 8), produced and
purified as described above. Cohort 2 was boosted once with N’
mANGPTL3T (SEQ ID NO: 7}, produced and purified as described above,
and then three times with mMANGPTL3T (SEQ ID NO: 2). The final boost
before harvesting the lymphoid tissue was with hRANGPTL3T (SEQ ID NO: 4).
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_%rsmphoad tlgét?e GI'he remalnln% cohoﬂ% anlma(?s Feyerred to as cohort 4)
were boosted four additional times with the synthetic peptide SP2-KLH (SEQ
ID NO: 62) produced and purified as described above. The final boost for
cohort 4 before harvesting the lymphoid tissue was with SP2-KLH (SEQ ID
NO: 62).

[0225]} Each mouse was primed and boosted as follows. Each mouse
was primed with 40 pg of purified antigen in Complete Freund’s Adjuvant
intraperitoneally. The mice were boosted after two weeks with 30 Mg of
purified antigen in incomplete Freud’s Adjuvant {IFA) intraperitoneally, and
then boosted again after another two weeks with 20 pg purified antigen in IFA
intraperitoneally. Alternatively, chitosan-based adjuvants can be used. See,
e.g., U.S. Patent Nos. 5,912,000; 5,965,144; and 5,980,912. -One week after
the second boost, serum titers were measured by ELISA, as described below,
using MANGPTL3 as the antigen-coated plates. Two weeks after the second
boost, the mice were boosted with 10 pg purified antigen in IFA
intraperitoneally. One week after the third boost, serum titers were again
measured by ELISA as above. For cohort 4, intraperitoneal boosting was
continued until high titers were achieved. Upon generation of high titers, final
boosts were done using either the priming antigen (cohorts 1 and 2) or the
boosting antigen (cohorts 3 and 4). The final boost was given about two and
a half weeks after the penultimate boost, and was done with 10 pg purified
antigen intravenously.

[0226] Splenocytes were harvested three days after the final boost from
the immunized mice and fused with myeloma cells (NSI) using PEG1500 as a
fusion agent. The resulting celt fusion products were diluted into hybridoma
medium and seeded into 96-weli tis‘sue culture plates. After 1 day, HAT
medium was added to the hybridoma cultures. The medium was changed

every three or four days as necessary.
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145150155160 Val Thr Ser Leu Lys Thr Phe Val du Lys
G n Asp Asn Ser Ile Lys 165170175 Asp Lou Leu G n Thr
Val Qu Asp Gn Tyr Lys Gn Lou Asn Gn G n 180185190
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synthetic peptide representing the SP1 region of ANGPTLS3.
[0228] ELISAs were performed as described below.
G. ELISA methods
[0229] Antibodies were screened for binding to antigen using ELISA.
Antibodies from each cohort were screened for binding to mANGPTL3T,
hANGPTL3T, N-hANGPTLS3T, and/or hANGPTL3 SP1 peptide. Ninety-six
weill Nunc Maxi-Sorp immunoPlates™ (Nunc #446612, Roskilde, Denmark)
‘were coated by adding 50 pl per wéll of a 2.5 ug/mi solution of MANGPTL3T,
hANGPTL3T, N'-hANGPTLS3T, and/or hRANGPTL3 SP1 peptide in coating
buffer (BupH™ Carbonate-Bicarbonate Buffer, Pierce #28382, Rockford, IL)
overnight at 4°C. Coating buffer was removed and the plate was blocked by
adding 250 pl per well of blocking buffer (1% Blocker™ BSA, Pierce #37525,
inr PBS) for two hours at room temperature. 50 yl of hybridoma supernatant
(undiluted or diluted in biocking buffer) or isolated anti-ANGPTL3 antibody
(undituted or diluted in biocking buffer) were added to the wells and incubated
for at least one hour at room temperature. Wells were washed four times with
PBS/Tween 20. 100 pi of diluted (1:5,000 to 1:10,000) HRP-conjugated goat
anti-mouse IgG (Pierce #31446) were added to the wells and incubated for
one hour at 37°C. Wells were washed six times with PBS/Tween 20. Anti-
ANGPTL3 antibody was detected by adding 50 pl of TMB (tetramethyl
benzidine) sclution (iImmunoPure® TMB Substrate Kit, Pierce #34021) to the
wells for 5 to 10 minutes. Plates were read spectrophotometrically at 450 nm
using a microplate reader (Molecular Devices, Sunnyvale, CA).
H. Epitope mappin§ of monoclonal antibodies _
1. Antibody binding to certain ANGPTL3 peptides
[0230] Six antibodies from cohort 1 were tested by antibody capture
ELISA for binding to three different 50 amino acid peptides from the N-
terminus of mouse ANGPTL3 and to N-mANGPTL3T. The antibodies tested.
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<211> 160
[0232] Table 2. Antibody binding to ANGPTL3 peptides

mouse ANGPTLS3 peptide
antibody | S7-G* | D¥-E”" | Q¥-M""® | N-mANGPTL3T
1.251.1 | - + - +
1.1321 | - - - -
1.173.2 |- + + +
1.3151 | - + - +
1.4241 |- + - +
1.431.1 | - - - -

[0233] None of the tested antibodies bound to the S''-G* peptide.
Antibodies 1.251.1, 1.173.1, 1.315.1, and 1.424.1 bound to both the D**-E®*
peptide and N*-mANGPTL3T. Antibody 1.173.1 also bound to the Q¥-M'"°
peptide. Antibodies 1.132.1 and 1.431.1 did not bind to any of the peptides
tested or to N’;mANGPTLéT, which suggests that those antibodies bind to an
epitope outside of the region between S and D**® of MANGPTL3.

[0234] Eight antibodies from cohort 3 were tested by antibody capture
ELISA for binding to a synthetic peptide with the sequence of the SP1 region
of ANGPTL.3 (referred to as ANGPTL3 SP1)
EPKSRFAMLDDVKILANGLLQLGHGL {(SEQ ID NOS:2 and 10) and full-
iength HIS-tagged human ANGPTL3T:
MFTIKLLLFIVPLVISSRIDQDNSSFDSLSPEPKSRFAMLDDVKILANGLLOLG
HGLKDFVHKTKGQINDIFQKLNIFDQSFYDLSLQTSEIKEEEKELRRTTYKLQ
VKNEEVKNMSLELNSKLESLLEEKILLQQKVKYLEEQLTNLIQNQPETPEHPE
VTSLKTFVEKQDNSIKDLLQTVEDQYKQLNQQHSQIKEIENQLRRTSIQEPTE
ISLSSKPRAPRTTPFLQLNEIRNVKHDGIPAECTTIYNRGEHTSGMYAIRPSN
SQVFHVYCDVISGSPWTLIQHRIDGSQNFNETWENYKYGFGRLDGEFWLGL
EKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHETNYTLHLVAITGNVPN
AIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGENNLNGKYNKP
RAKSKPERRRGLSWKSQNGRLYSIKSTKMLIHPTDSESFEGHHHHHH (SEQ
iD NO:4) and full-length human ANGPTL3 (using ANGPTL3T, produced as
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<212> DNA <213> Mus nmusculus 10/61 <400> 5
t caggaggga gaagttccaa attgcttaaa attgaat aat
t gagacaaaa aat gcacaca60 attaaattat tcctttttgt

wd Sbd@siobt 2 gt aattgcat ccagagtgga tccagacct tad@fus2007/025080
tcatcatttg attctgcacc ttcagagcca aaat caagat
ttgctatgtt ggatgatgtcl80 aaaattttag cgaatggcct,
descrinegtalevgh(HDNOW) o bivelatad regorwinaR gratgn was used
?gtaa%qg%gq aaattaacga catatttcag aagctcaaca
attigatca gtctttt tat300 gacctatcac ttcgaaCcaa

t gaaal0238hT e cepadly @b thad gyperimentaresiowat indagee 9. _
AERSgEA I [l RS A B T ARER T Ta5 beteerthan
gPAYdeagh ANGPTRAT Adatibodits 4003 @ntit4.9d agamg48Both ANGPTL3

t t tct { t ’
S AN G AT ed gl 6 (5 Eauad JF FOI iegORUANBE TLAT, but not
- ARGICAACSRYC Firfely 2shtibdell &cs.2Gbuadab Gl geeRkidQested,
gaacagt at a aacaattaag tcaacagcac atgcagataa

meliging Weconiiebpedeinc660 agaaagactg gt attcaaga
acec! (RABTARddilefrih dohbft PRBIEIARIPLN Birfinerd hANGPTLST

agaac cccce ca actgaacgaa acagaaaata
and hANGIREL3 §Rd qeptide 1¢atagot showy t Aotibpsties $.688 and 5.50

baaSRAH A8 SRR LHREIAL A PR AR
aat caggcag2.t ccalpphia8S6anhingpmiutagenesis of SPdgeeptide -
taget &%%9%,92 g;t)itt'c?ﬁae%cfgr g%t?goacligsg«g% F‘%Pﬁ%aﬁ%a?%ﬁgs and 5.50
were further defined using alanine-scanning mutagenesis of the SP1 peptide.
‘The wild-type SP1 peptide has the sequence
EPKSRFAMLDDVKILANGLLQLGHGL (SEQ ID NO: 9). A series of 26
mutants was made, in which each of the 26 amino acids of the wild-type SP1
peptide was changed to an alanine, as shown in Table 3:

[0238] Table 3: Mutant SP1 peptides

peptide seguence SEQ ID NO:
SP1 EPKSRFAMLDDVKILANGLLOLGHGL | §

mutant 1 APKSRFAMLDDVKILANGLLOLGHGL | 83

mutant 2 EAKSRFAMLDDVKILANGLLOLGHGL | 84

mutant 3 EPASRFAMLDDVKILANGLLOLGHGL | 85

mutant 4 EPKARFAMLDDVKILANGLLQLGHGL | 86

mutant 5 EPKSAFAMLDDVKILANGLLQLGHGL | 87

mutant 6 EPKSRARMLDDVKILANGLLOLGHGL | 88

“mutant 7° | EPKSRFAMLDDVKILANGLLOLGHGL | §

mutant 8 EPKSRFAALDDVKILANGLLOLGHGL | 89

mutant 9 EPKSRFAMADDVKILANGLLQLGHGL | 90

mutant 10 EPKSRFAMLADVKILANGLLQLGHGL | g1

mutant 11 EPKSRFAMLDAVKILANGLLQLGHGL 92
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(except for the “Mutant 7” and “Mutant 16" peptides), as follows. Alanine

mutants were generated using a Flag-SUMO-SP1 gene cassette by point

mutagenesis PCR. “Flag” is a flag tag and “SUMOQO?” is a small ubiquitin-

related modifier. Each mutant was in vitro translated and the concentrations

were normalized by westem blotting with anti-flag M1 monclonal antibody.

Antibody binding to each mutant was determined by an ELISA method as

follows. The wild-type SP1 peptide and each mutant peptide were separately
captured in the wells of an ELISA plate that had been coated with anti-flag M1
mongclonal antibody. A bictinylated antibody (4.7.1, 4.8.3, 4.9.1, 5.35, or 5.50)
was then added to the wells. The binding of the antibody to the peptide was
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cccagcaact ctcaagtttt tcatgtctac tgtgatgtta
tat caggtag tccatggaca900 ttaattcaac atcgaataga
t ggat cacaa aacttcaatg aaacgt ggga gaact acaaa960

wobads?9ishd 9 ggaggcttga tggagaattt tggttgggcecT/us2007/425080
t agagaagat atactccata 1020 gtgaagcaat ctaattatgt
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AR AT Rt D30 Bek By iy Al 20 A1 ERRERreRBHInd
S EPAE A1 R R i e o
8eglieandd0 of ANGPTL3. -

L Isotyping

[0241] The isotypes of antibodies 4.7.1, 4.8.3, 4.9.1, 5.35, 5.50, and
1.315.1 were determined by standard methods. 4.7.1 and 5.50 are of the
IgG2b isotype; 4.8.3, 1.315.1, and 5.35 are of the IgG2a isotype, and 4.9.1is

. of the igG1 isotype.

. [0242] The predicted half-iife in serum of an IgG2b antibody is 3 to 3.5
days. The predicted half-life in serum of an IgG2a antibody is 6 to 12 days.
The p-redicted half-life in serum of an IgG1 antibody is 8 to 11 days.

J. In vivo administration of monocional antibodies to

ANGPTL3

[0243] Monoclonal antibodies to ANGPTL3 were administered to mice
to determine if such antibodies couid effectively reduce triglyceride and/or
cholesterol levels in mice. In the first experiment, 8 week old C57 albino mice
fed a standard diet (“chow-fed” mice) were injected with 30 pgofa .
monoclonal antibody in a volume of 10 pl per gram of body ‘weight. The anti-.
ANGPTL3 antibodies tested in that experiment were 1.315.1, 4.7.1, 4.8.3,
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<220> <223> Description of Artificial Sequence:
Synt hetic construct <400> 7 Ser Arg Val Asp Pro Asp
Leu Ser Set Phe Asp Ser Ala Pro Ser u 151015 Pro

Arg Phe Ala Met Leu Asp Asp Val Lys
WO%%"QS%’“ZOZSSO Gy Leu Leu Gn Leu Gy His {/E%Et(ﬁMZSﬂSO

Lys Asp Phe Val His Lys Thr 354045 Lys Ay Gn lle
Assh 1 Adym anteKEHardibady yeas|administered gs gepniop Bva mice were

RO P BB 3l e S nc
TholeStdrolMerelrasasirad dfter fous dagmn G u G u 859095 Val
SRR nS i ool ety S et e et 2
Ifigurb MSshédls 1REGNY fasledUriflybeifddie(®IB alidbfolld HaFs in mice
administered 1.315.1, 4.7.1, 4.8.3, 4.9.1, and anti-KLH. When antibody 4.7.1
was purified, two peaks were collected. Each of those peaks was
administered to the mice separately {(4.7.1-P1 and 4.7.1-P2). All four anti-
ANGPTL3 antibodies caused a statistically significant decrease in serum
triglyceride levels in mice in the fed state when compared to mice
administered anti-KLH. In that experiment, however, none of the anti-
ANGPTL3 antibodies caused a decrease in serum triglyceride levels in mice
in the fasted state. In fact, antibody 4.7.1 caused an increase in serum
triglyceride levels in fasted mice in that experiment.

[0245] Figure 2 shows fed and fasted cholesterol levels after four days .
in mice administered 1.315.1, 4.7.1, 4.8.3, 4.9.1, and anti-KLH. As above,
two separate peaks of antibody 4.7.1 were tested in that experiment. Again,
all of the antibodies caused a statistically significant decrease in serum
cholesterol levels in mice in the fed state when compared o mice
administered anti-KLH. In that experiment, however, none of the anti-
ANGPTL3 antibodies caused a decrease in serum cholesterol Ieve!s- in mice
in the fasted state.

[0246] In the second experiment, chow-fed 8 week old C57 albino mice
were injected with 30 pg of a monocional antibody in a volume of 10 gl per
gram of body weight. Anti-ANGPTL3 antibody 4.8.3 was tested in that
experiment. An anti-KLH antibody was administered as a control. In addition,
énti-ANGPTLAL antibody 14D12 was tested for comparison. See, e.g., PCT
Publication No. WO 2006/074228. Five mice were injected for each antibody.
Fed and fasted serum le\}els of triglycerides and cholestercl were measured
after four days.

[0247] The results of that experiment are shown in Figures 3 and 4.
Figure 3 shows fed and fasted serum triglyceride levels in mice administered
anti-ANGPTL3 antibody 4.8.3, anti-ANGPTL4 antibody 14D12, or anti-KLH
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Leu Thr Asn Leu Ile Leu Ser Pro Ala Ay Ala Gn Qu
H's Pro Qu 130135140 Val Thr Ser Leu Lys Ser Phe Val
GQu Gn Gn Asp Asn Ser Ile Arg 145150155160 G u Leu

wd-R¥gsieSer Val Gu Gu Gn Tyr Lys G n Lel@&ars2687@25080
G n 165170175 Hs Met Gn lle Lys AQu lle Gu Lys Gn

Leu Arg Lys Thr d || 180185190 G P S
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A5 other hand,reducetiseruppirigyzeride fvelsdy @ stalisticallysignificant
R S L N N
Ser Sﬁ}24IBmE|gA£ep4 Showkded Sad fasted EbmnPcholkgterddevels in mice
%%rl'n%‘lgtered anti-ANGPTLS3 antibody 4.8.3, anti-ANGPTL4 antibody 14D12,
or anti-KLH antibody. In that experiment, 4.8.3 reduced serum cholesterol
levels by a statistically significant extent in both fed and fasted mice. Antibody
14D12, on the other hand, reduced serum cholesterol levels by a statistically
significant extent only in fasted mice in that experiment.

[0246] In the third experiment, 8 week old C57 albino mice fed a
standard diet (“chow-fed” mice) were injected with 30 ug of a monoclonal
antibody in a volume of 10 pl per gram of body weight. The anti-ANGPTL3
antibodies tested in that experiment were 4.7.1, 4.8.3, and 4.9.1. An anti-KLH
antibody was administered as a control. In additioh, anti-ANGPTL4 antibody
14D12 was tested for comparison. Ten mice were injected for each antibody.
Fed and fasted serum levels of triglycerides and cholesterol were measured

- after four days. .

[0250] The results of that experiment are shown in Figures 5 and 6.
Figure 5 shows fed and fasted triglyceride levels after four days in mice
administered 4.7.1, 4.8.3, 4.9.1, 14D12, and anti-KLH. Anti-ANGPTL3
antibodies 4.8.3 and 4.9.1 caused a statistically significant decrease in serum
triglyceride levels in mice in the fed state in that experiment. The failure of
antibody 4.7.1 to reduce triglycerides in the fed state may be due, in part, to it
being an igG2b antibody, which has a predicted half-life in serum of only 3 to
3.5 days. Anti-ANGPTL3 antibodies 4.7.1, 4.8.3, and 4.9.1, as well as anti-
ANGPTL4 antibody 14D12 caused a decrease in serum triglyceride levels in
mice in the fasted state in that experiment.

[0251] Figure 6 shows fed and fasted cholesterol levels after four days
in mice administered 4.7.1, 4.8.3, 4.9.1, 14D12, and anti-KLH. Anti-ANGPTL3
antibodies 4.7.1, 4.8.3, and 4.9.1, as well as anti-ANGPTL4 antibody 14D12 |
caused a decrease in serum cholesterol levels in mice in the fed state in that
experiment. In that experiment, however, only anti-ANGPTL3 antibody 4.9.1
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Arg Phe Ala Met Leu Asp Asp Val Lys Ile Leu Ala Asn
Ay Leu Leu 202530 G n Leu Ay Hs Gy Leu Lys Asp
Phe Val H's Lys Thr Lys Ay G n 354045 14/61 Asp Leu

woIbds/0 Gn Thr Set Qu lle Lys Au A u G popisarisose
Leu ?5" 07580 Arg Arg Thr Thr Tyr Lys Leu G n Val Lys

Asn du du Val s Asn 859095 Met Ser Leu GQu Leu
Agd agtHANGETLA an edyst4 Diigsapsed @ decepase ipserdn che'estgrol

bfnbet Feleppg, Vo Lrg, T Len Su S u St
Pro Q025ef In tRe dowthuexgriniént, Seveek3td ©57 4dbine nicg fedrar
siABe3B1454 BeP-earipIceL ety (e Wiy Sihd B hilhebpta
Aftibddy'in @ volding 05a0 (Bper ¢ 60BEdy We@hlt.yﬁ'hélatmtimmﬂl'us
Qr?t?bo%ags tl_e%yedﬁrthaAtr exp[zpl%e%ﬁmelnla? 1%5 1 q ‘? 35 1,1.173.2, 1.315.1;
1.424.1, and 1.431.1. An anti-KLH antibody was administered as a control.
There were five mice in each group. Fed and fasted serum levels of
triglycerides were measured after four days and after 8 days.

[0253] The results of that experiment are shown in Figure 7. In that
experiment, 1.315.1 reduced serum trigycerides by a stastically significant
extent after both 4 days and 8 days.

[0254] In a fifth expenment 8 to 10 week old C57 albino mice fed a
standard diet (“chow-fed” mlce) were injected W|th 0 ug, 3 pg, 10 gg, 30 ug, or
90 g of a monoclonal antibody in a volume of 10 pl per gram of body weight.
The anti-ANGPTL3 antibodies tested in that experiment were 5.35 and 5.50.
Five mice were injected for each antibody at each dose. Fed serum levels of
triglycerides and cholesterol were measured after four days and after seven
days. | '

[0255] The results of that experiment are shown in Figures 15 and 16.
Figure 15 shows serum triglycerides after four and seven days in mice
|njected with various amounts of antibodies 5.35 and 5.50. In that experlment
both antibodies 5.35 and 5.50 reduced serum triglycerides after four days in
mice injected with 30 mg/kg or 90 mg/kg of antibody. Antibody 5.50 also
reduced serum triglycerides after four days in mice injected with 3 mg/kg or 10
mg/kg of antibody in that experiment. Serum triglycerides were still reduced
after seven days in-mice injected with 10 mg/kg, 30 mg/kg, or 90 mg/kg of
antibody 5.50 in that experiment, while only mice injected with 90 mg/kg of
antibody 5.35 continued to have reduced serum triglycerides after seven
days. .

[0256] Figure 16 shows serum cholestero! levels in mice injected with
various amounts of antibodies 5.35 and 5.50. In that experiment, mice

injected with 30 mg/kg or 90 mg/kg of antibody 5.35, or 10 mg/kg, 30 mg/kg,
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180185190 Thr Qu Ile Ser Leu Ser Set Lys Pro Arg Ala
Pro Arg Thr Tilt Pro 195200 .205 Pile Leu G n Leu Asn
GQu lle Mg Asn Val Lys Hs Asp Ay Ile Pro 210215220
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a0 bgrstiriied todaval raduced serum cholesterol levels after seven days

K. Administration of monocionai antibodies against ANGPTL3

in ApoE knockout mice

[0257] ApoE knockout mice have been found to develop spontaneous
hypercholesterolemia. See, e.g., Piedrahita et al. (1992) Proc. Natl. Acad.
Sci. USA 89(10):4471-5; and Zhang et al. (1992) Science 258(5081):468-71.
To determine if certain monoclonal antibodies against ANGPTL3 can reduce
serum cholesterol and trigyleride levels in ApoE knockout mice, the following
experiment was performed. Three groups of eight 14-week old ApokE
knockout mice (Taconic Animal Models, strain B6.129P2-A4pos™ V" N11) |
were injected with 30 mg/kg anti-KLH, 30 mg/kg antibody 5.35, or 30 mg/kg
antibédy 5.50 intraperitoneally. Each mouse received one injection on day 0 |
and one injection on day 4. All mice were fed a standard diet (“chow-fed”).

- Fed serum triglyceride levels and fed cholesterol levels were determined in
each mouse at day 0 (pre-injection), day 4, day 8, and day 12.

[0258] The results of that experiment are-shown in Figure 19. Antibody
5.35 reduced serum triglyceride levels by 36% by day 4. That reduction
persisted through day 8, but disappeared by day 12. Antibody 5 50 reduced
serum triglyceride levels by 60% by day 4. That reduction persisted through
day 8, and serum triglycerides remained significantly reduced through day 12.

[0259] Antibody 5.35 reduced serum cholesterol levels by 17%,

“although that reduction was not achieved until day 8 in that experiment, and
the reduction diminished somewhat by day 12. Antibody 5.50 reduced serum
cholestero! levels by day 4, and continued to reduce the serum cholesterol
levels through day 8 and day 12, to a total reduction of 30% at the time that
experiment was ended.

[0260] Those results showed that antibodies 5.35 and 5.50 reduced
both serum triglyceride levels and serum cholesterol levels in ApoE mice.
Antibody 5.50 was more effective at reducing both serum trigiyceride levels
and serum cholesterol levels'in that experiment, which may be due to the

longer half-life of that antibody.
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151015 Asn Gy Leu Leu Gin Leu Ay His Gy Leu 2025
<210> 11 <211> 50 <212> PRT <213> Mus nuscul us <400>
11 Ser Arg Val Asp Pro Asp Leu Ser Ser Phe Asp Ser

wo’%(ﬁm %9 Ser G u 151015 Pro Lys Ser Arg Phe pdrayd¥iizie2seso
p Asp Val Lys Ile Leu Ala Asn 202530 Ay Leu

Leu Gn Leu Ay Hs Ay Leu Asp Phe Val Hi s Lys
Thr. 35404511y§r@a9lmmlst@mn qénamglpr@é antibpdiestp

<213> Muis ‘ég <400> 12 Asp Val Lys Ile Leu Ala
Asn Ay Leu Leu n Leu Ay Hs Ay Leu 151015 Lys
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HEK293F cells {the FreeStyle™ 293 Expression System) (Invitrogen,
Carisbad, CA) were transfected with an LPL expression vector comprising
DNA encoding LPL with a C-terminal FLAG tag in the IRES puro plasmid
(Clontech, Mountain View, CA).

[0262] Transformed cells were grown in selection medium (FreeStyle™
293 System medium (GIBCO BRL, Gaithersburg, MD} supplemented with
with 1X Penicillin-Streptomycin-Glutamine (Invitrogen, Carlsbad, CA) and 2.4

- ug/mt of puromycin). Cells were enumerated and pelleted by centrifugation.
The resulting cell pellet was resuspended in fresh FreeStyle™ 293 medium

' containing 1x GPS, without puromycin) at a concentration of 1x1 05 cells/ml.
Foliowing a 48 hour incubation, conditioned medium containing LPL was
harvested from the cells, distributed in 5 mi aliquots and then frozen at -70°C
until used. ‘

[0263] LPL activity in conditioned medium was assayed by adding 200
mg/dL Intralipid® (Pharmacia & Upjohn), 12 mM Glucose, 5 units/ml heparin
and 200 pl 5% mouse serum (as a source of Apo C-lI) to aliquots of
conditioned medium. That medium was then incubated at 37°C. Samples
were harvested at 2 hours, 4 hours, and 6 hours and frozen immediately at
-70°C until assays were performed. LPL conditioned medium was assayed
for LPL activity by measuring FFA levels using undiluted conditioned medium
and dilutions of 1:2, 1:4, 1:8, 1:16, and 1:32. The FFA levels were determined
at 2 hours, 4 hours and 6 hour using a Wako FFA kit (Wako Chemical USA,
Inc., Richmond, VA).

[0264] The ability of monoclonal antibodies to neutralize ANGPTL3
activity in an in vitro assay for LPL activity was also determined. The in vitro -
assay for LPL activity measures FFA levels using a Wako FFA kit (Wako
Chemical USA, Inc., Richmond, VA). Separate LPL activity assays were
conducted in the presence of 25 "M mouse ANGPTLS and four

~ concentrations (0.8 pg/ml, 2 pug/mi, 10 pg/ml and 50 ug]m!) of each of 5
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16/ 61 <210> 13 <211> 50 <212> PRT <213> Mus nuscul us
<400> 13 G n Ile Asn Asp Ile Phe G n Lys Len Asn Ile
Phe Asp G n Ser Phe 151015 Tyr Asp Len Ser Leu Arg

T GnlleLys Gu Gn Gu L Gu 20
WO &/(ﬁ?ﬁ y ys Qu %l"tel%slzﬁﬁm 080
K.rJa Thr Thr Ser Thr Len G n Val Lys Asn Gn Gn >

VaI s 354045_Asn Met 50 <210> 14 <211> 50 <212> PRT
mabambssias,Eniirodss 6.1 | 6813 bl d-f1GAI 1y75.2)

?hg gglﬂtsgrg sﬁb%r\)g rFl{Lh’é %rF%acggrﬁh%ﬁy é@égégzrw%ctwuty is

Semohyﬁ*a@d?lﬁ&ﬂe Imlt!b@:iyls 8bility terintreasl-RL @ctivity & eTHe "rescue’

éilT’L from 1nn|nmon gy Iﬁ}ﬁhﬂﬂ_d Ah%sgé ﬁ8 %gtnﬁﬂv&seéfetenmned as the
percentage increase in LPL activity in the presence of both ANGPTL3 and
anti-ANGPTL3 antibody relative to LPL activity in the presence of ANGPTL3
alone. ‘Four antibodies (4.9.1, 4.8.3, 1.315.1 and 4.7.1) were able torescue
LPL activity by over 50% depending on their concentration. This result
indicated that those antibodies were able to rescue LPL activity by
neutralizing ANGPTL3 activity. In contrast, antibody 1.173.2 did not
demonstrate signif.icant rescue of LPL activity and as such served as an
internal negative control.

M. Binding affinity of monoclonal antibodies against ANGPTL3

[0265] The affinity constants of antibodies 4.7.1, 4.8.3, and 4.9.1 for N'-
hANGPTL3T and hANGPTL3T and the affinity constants of antibodies 4.7.1,
4.9.1, 5.35, and 5.50 to the SP1 pepiide were determined using a BIACORE®
3000 system (GE Healthcare, Uppsala, Sweden). The BIACORE® 3000 is a
real-time biomolecular analysis system for detecting and quantifying protein-
protein interactions using surface plasmon resonance technology. The '
following affinity constants were determined according to the manufacturer’s
instructions for the BIACORE® 3000 system: equilibrium dissociation constant
{Kp), association rate cohstant (kon), and dissociation rate constant (Kof).

[0266] Affinity constants of the 4.7.1, 4.8.3, and 4.9.1 antibodies for N’-

- hANGPTLST and hANGPTL3T protein antigens were each detemmined as
foliows. The BIACORE CM5 chip surface was coated with a protein antigen
by coupling either 10 pg/mt of N'-hANGPTL3T or 20 pg/mi of hANGPTL3T to
the chip surface using an Amine Coupling Kit (Product No.: BR-1000-50, GE
Heé!thcare, Uppsala Sweden). The association and dissociation phases,
which are used to determine the k.n and K constants, were generated by first
injecting a Fab fragment of the antibody (generated using a Fab Preparation
Kit {Product No.: 44885, Pierce, Rockford, IL. 61105) according to the
manufacturer’s instructions) into the BIACORE® 3000 system having a coated

"chip surface for 2 minutes at a flow rate of 30 pl/min. The concentrations of
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50 <210> 15 <211> 50 <212> PRT <213> Mus nuscul us
<400> 15 Ser Val @ u Leu Asn Ser Lys Len G n Ser Leu
Leu Gn Gu Lys Thr 151015 17/61 Ile Leu Ser Pro Ala

wo@s/asme G n Au Hs Pro Au Val Thr Ser LelrC38503/025080
Lys Ser 50 <210> 16 <211> 50 <212> PRT. <213> Mus

B 1008 Mir oo St s T 288 5 W 8w,

Br2556M, susdsysMSeI78PEs ndland QnkA. 1THa injeétipn Alase was used
202530 Ser Ile Arg Gn Len Len Gn Ser Val Au Gn .
tp Hewmfmey@e@ﬁoqguowzle&engém & Kers G-olloWing edch injection,

the Fab fragment was dissociated from the protein antigen by flowing
BIACORE HBS-EP buffer (Product No.: BR-1001-88, GE Héalthcare‘, Uppsala
Sweden) for 5 minutes over the antigen-Fab complex on the BIACORE CM5
chip sun‘ace.. This dissociation phase was used to determine the dissociation
rate constant, or k. Prior to the next injection, the BIACORE chip surface
was regenerated by injecting 10 mM HCI at a flow rate of 100 pl/min for 30
seconds. BIACORE sensograms for data analysis were generated by
subtracting the non-specific binding profile of a reference surface (immobilized
with eq'uivalen't levels of unrelated proteins) from the Fab-specific binding
profiles 6f 4,7.1,4.8.3, and 4.9.1 surfaces. The affinity parameters, including:
the Ko, ken, and Koi values, were determined by globally fitting the association
| and dissociation data sets to 1:1 binding model with mass transfer correction’
using BlAevalution Software Version 3.0 (GE Healthcare, Uppsala Sweden).
[0267] Affinity constants of the 4.7.1, 4.9.1, 5,35, and 5.50 antibodies
for the SP1 peptide antigen were each determined as follows. The BIACORE
CMS5 chip surface was coated with an anti-mouse 1gG F. by coupiing 90 pg/mi
of ImmunoPure Goat Anti-Mouse IgG F (Product No.: 31170, Pierce,
Rockford, IL 61105) to the chip surface using an Amine Coupling Kit (Product-
No.: BR-1000-50, GE Healthcare, Uppsala Sweden). The antibody was then
captured on the anti-mouse IgG F. BIACORE chip surface by injecting the
antibody at a flow rate of 10 pV/min for 30 sec. The association and
dissociation phases, which are used to détermine kon and ko constants, were
generated by first injecting the SP1 peptidé into the BIACORE® 3000 system
having an antibody-coated chip surface for 2 minutes at a flow rate of 30
ul/min. The concentrations of SP1 peptide tested were 200 nM, 100 nM, 50
nM, 25 nM, 12.5 nM, 6.25 nM, 3.125 nM, 1.5 625 nM, 0.78125 nM, and 0 nM.
The injection phase was used to determine the association rate constant, or
kon. Following each injection, the SP1 peptide was dissociated from the
antibody by flowing BIACORE HBS-EP buffer (Product No.: BR-1001-88, GE
Healthcare, Uppsata Sweden) for 5 min.utes over the peptide-antibody
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<210> 17 <211> 50 <212> PRT <213> Mus nuscul us <400>
17 Phe Val Gn Gn Gn Asp Asn Ser Ile Arg G n Len
Len G n Ser Val 151015 Gn Gn Gn Tyr Lys Gn Len

feiBieGn Hs Mt Gn lle Lys Gn 202530 gds@rSGhiPrazsose
WO??SSI@%(]Leu Arg Lys Thr Ay Ile Gn Gn ProdSer Cg}u
Asn 354045 Ser Leu 50 <210> 18 <211> 50 <212> PRT

<pmplex\ors thaBATQBE QM5ahipawtace) 8This disspeiatien plarse was
s 3ol el liel i i 33y loEping g

. linfectieey, the BINC@REr chi2 8a88¢e Ang rédencfatedydnjecting. i1 @mM HCI
%g flow ate o168 Humm tora dasands.” BACORE sensagrimnd $4? data
analysis were generated by subtracting the non-specific binding profile of a
reference surface (capturing equivalent levels of unrelated mouse IgG) from
the antigen-specific binding profiles of the 4.7.1, 4.9.1, 5.35, and 5.50
surfaces. The affinity parameters, including the Kp, kon, and ko values, were -
determined by globally fitting the assoéiation‘and dissociation data sets to 1:1
binding model with mass transfer correction using BlAevalution Software
Version 3.0 {GE Healthcare, Uppsala Sweden). ,

[0268] The results of that experiment are shown in Tables 4, 5, and 6.

Each antibody was tested in duplicate, and the results for each experiment

are shown.

[0269] Table 4. Antibody affinities for N-hANGPTL3T.
Antibody [ Kp (nM) | kon (M 'sec™) | koit (seC™)
4.7.1 49.5 1.85 x 10° 9.15x 10
471 77.5 1.16 x10° 8.99x 10
483 210 9.00 x 10* 1.90x 107
483 251 1.09 x 10° 2.75x 10*
4.9.1 454 1.31 x10° 5.93x 107
4.9.1 55 1.33x10° 7.34x10”

[0270] Table 5. Antibody affinities for hAANGPTL3T.

Antibody | Ko (nM) [ kon (M 'sec™) [ kot (sec™)

471 453 1.76 x 10° 7.96 x 10°
471 117 8.12 x 10° 9.53x 10°
4.8.3 970 223x10° 2.16 x 10°
4.8.3 450 6.00 x 10* 2.73x 10
4.9.1 48.1 1.29 x 10° 6.22 x 10
4.9.1 45.2 172 x10° 7.77 x 107°

[0271] Table 6. Antibody affinities for SP1 peptide.

Antibody [ Ko (nM) | ken (M sec™™) | koit (s€C7)
4,71 26.1 2.09x 10° 5.46 x 107
4.9.1 46.1 1.69 x 10° 7.78 x 10°
5.35 1.80 8.35 x 10° 1.5x10°
5.50 1.78 1.08 x 10° 1.93x 107
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50 <210> 19 <211> 139 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial
Sequence: Synthetic construct <400> 19 Met du Trp

wo358s/0 Ile Phe Lieu Phe Lieu Lieu Ser Gy Bh
? ﬁ’%ls Val H's Ser Qu Val Gn Leu Gn P?L’“ Se(r;’)mzsuse

y Pro Gu Lieu Val Lys 202530 Pro Ay Ala Ser Val
Lys Mbk Seln oive phyarmacoldnetics of gortaingnongelonl gntjibodies

Thr Ser BaTrp Val Lys dn Lys Pro d
L1 eelist Mijeeyts 1 h >

Gn Ay Li uTrp lle Gy Tyr Phe Asn Pro
Tyr W?@Wo@e}erﬁme thespiigrmagekinetdOdEiBescaatibgdiedhe

BSosten 7 1 4% Angd S vV, o P vk hoithis Rk SEararely

. @ touhiFeTeht rlce DYahtrap8ritahddiGnjetforG ht a dose of 30 mg per kg.
At the time points indicated in Figure 13, the mice were bled and serum was
obtained. The levels of anti-ANGPTL3 antibody present in the serum was
determined by comparing titers determined by antibody capture ELISA to a
standard curve established using serial dilutions of the same antibody that
was injected into the mouse in an antibody capture ELESA. The antibody
capture ELISAs were performed as described in Example G. The results can
be seen in Figure 13.

[0273] To determine the phamacokinetics of antibodies 5.35 and 5.50
in vivo, antibody levels were determined i in the mice described in-Example J,
fifth experiment, at 4 days, 7 days, and 12 days after injection. The levels of
anti-ANGPTL3 antibody present in the serum was determined by antibody
capture ELISA using recombinant human ANGPTL3-coated plates. The
concentration of antibody in the serum was determined by comparing to a
standard curve established using serial dilutions of the same antibody that
was injected into the mouse in an antibody capture ELISA. The ELISAs were
performed as described in Example G.

[0274] The results of that experiment are shown in Figure 17. In that
experiment, antibody 5.50 had a longer half-life in vive than antibody 5.35.
The longer half-iife correlated with the increased efficacy in vivo of antibody
5.50 compared to antibody 5.35 in the experiment discussed in Example J,
énd as shown in Figures 15 and 16.

[0275] The pharmacokinetics of antibodies 4.7.1, 4.9.1, 5.35, and 5.50
in C57 mice after a 'sihgle injection of 30 mg/kg antibody is shown in Figure
18. The antibody concentration was determined by antibody capture ELISA,
performed as described in Example G. The concentration of antibody in the
serum was determined by comparing to a standard curve established using
serial dilutions of the same antibody that had been injected into the mouse in
an antibody capture ELISA. In that experiment, antibodies 5.50 and 4.9.1 had
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Gy Gn dy Thr Thr Leu Thr Val Ser Ser Ala 130135
<210> 20 <211> 120 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial

S Synt hetic construct <400> 20 G u p
WOL%%%%E' Gn Ser Ay Pro Gu Leu Val Lys Pro G(US%J’)IOZ‘SOSU

151015 Ser Val Lys Met Ser Cys Lys Al a -Ser
THppraXireathy e@édvai@pt halRbas3 dn agditinn: the mlﬁlwgsm ﬁn{%dles

30 B4 el e s b e oS Je 471
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%ﬁ%ﬁent, and were greater than the Cmax of antibody 4.9.1, which in tum
was greater than the Cmax of antibody 4.7.1, in that experiment.

0. Sequences of certain monoclonal antibodies against

ANGPTL3 '

[0276] The heavy chain and light chain variable regions of antibodies
4.7.1,4.8.3,4.9.1, 5.35, and 5.50 were determined. The heavy chain variable
region of antibody 4.7.1 is shown in SEQ ID NO: 19 (with the N-terminal
signal peptide) and in SEQ ID NO: 20 (without the N-terminal éignal peptide).
The light chain variable region of antibody 4.7.1 is shown in SEQ ID NO: 27
(with the N-terminal signal peptide) and in SEQ ID NO: 28 (without the N-
terminal signal peptide). The heavy chain variable region of antibody 4.8.3 is
shown in SEQ ID NO: 21 (with the N-terminatl signal peptide) and in SEQ ID
NO: 22 (without the N-terminal signal peptide). The light chain variable region
of antibody 4.8.3 is shown in SEQ ID NO: 29 (with the N-tefminai signal
peptide) and in SEQ ID NO: 30 (without the N-terminal signal peptide). The
heavy chain variable region of antibody 4.9.1 is shown in SEQ ID NO: 23 (with
th~e N-terminal signal peptide) and in SEQ ID NO: 24 (without the N-terminal
signal peptide). The light chain variable region of antibody 4.9.1 is shown in
SEQ ID NQ: 31 (with the N-terminal signal peptide) and in SEQ ID NO: 32
{(without the N-terminal Wsign‘al peptide). The heavy chain variable region of
antibody 5.35 is shown in SEQ ID NO: 63 (with the N-terminal signal peptide)
and in SEQ ID NO: 64 {without the N-terminal signal peptide). The light chain
variable region of antibody 5.35 is shown in SEQ 1D NO: 67 (with the N-
terminal signal peptide) and in SEQ ID NO: 68 (without the N-terminal signal
peptide). The heavy chain variable region of antibody 5.50 is shown in SEQ
ID NO: 65 (with the N-terminal signal peptide) and in SEQ ID NO: 66 (without
the N-terminal signal peptide). The light chain variable region of antibody
5.50 is shown in SEQ ID NO: 69 (with the N-terminal signal peptide) and in
SEQ ID NQ: 70 (without the N-terminal signal peptide).
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Arg AQu Gy Asp Tyr Tyr Ay Tyr Phe Asp Tyr Trp
G n dy 100105110 Thr Thr Leu Thr Val Ser Ser Ala
20 <210> 21 <211> 139 <212> PRT <213> Artifici al

<220> <223> Description of Artifi
0gﬁquence Synt hetic construct 20/61 <4OO>C}Q@IWEZ?W 511080

Trp Ser Trp Ile Phe Leu Phe Leu Leu Ser Ay Thr Al a
Ay 1PeFTHAWValigiinenSefrthaiheavw chain varisbledegioos of gatibodies
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[0278] An alignment of the light chain variable regions of antibodies

Al a
Ay
1151

4.7.1, 4.8.3, and 4.9.1 is shown in Figure 11, The consensus sequence for
the fight chain variable regions is also shown (SEQ 1D NQ: 33). The
consensus sequence for the light chain variable regions without the signal
peptide is shown in Table 7 (SEQ ID NO: 34).
P. Humanization of certain monoclonal antibodies against
ANGPTL3 |
[0279] The following protocol describes humanization of antibody 4.7.1.
Antibodies 4.8.3, 4.9.1, 5.35, 5.50, and 1.315.1 can be humanized by the
same method. The humanized version of antibody 4.7.1 is referred to as
“hud.7.1.° | The humanized versions of antibodies 4.8.3, 4.9.1, 5.35, 5.50, and
1.315.1, are referred to as “hu4.8.3,” “hu4.9.1,” “hu5.35,” “hub.50,” and
- “hu1.315.1,” respectively.
[0280] Human framework regions for each of the heavy chain and light
chain are selected from a set of family-specific consensus human framework
" regions based on their homology to the mouse framework regions présent in
antibody 4.7.1. The selected human framework regions are diversified at
specific amino acid positions to reflect framework diversity within the chosen
family of V-genes. Polynucleotides encoding CDR1, CDR2, and CDRS3 of the
héavy chain of antibody 4.7.1 are cloned into the library of polynucleotides
that encode the diversified human framework regions for the heavy chain.
The resulting library is referred to as a humanized 4.7.1 heavy chain variable
region library. Polynucleotides encoding CDR1, CDR2, and CDR3 of the light
chain of antibody 4.7.1 are cloned into the library of polynucleotides that
encode the diversified human framework regions for the light chain. The
resulting library is referred to as a humanized 4.7.1 light chain variable region
library. The humanized 4.7.1 heavy chain variable region library and the
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859095 Thr Ala Tyr Met G u Leu Ser Ser Leu Thr Ser
A u Asp Ser Ala Val 100105110 Tyr Tyr Cys Ala Arg Qu
Ay Asp Tyr Tyr Ay Tyr Phe Asp Tyr Trp 115120125 dvy

' Thr Thr Leu Thr Val Ser Ser Ala 13
WO?Q&@%%‘% 120 <212> PRT <213> Artifici al Se%?ﬁé%&%?sos“ |

<220> <223> Description of Artificial Sequence:
Sumarezedt4.7onlight ebainceoablegrndibrany ame¢laned injoa phage

o R b AR, 12 101080
Ser COye6) Thd@cFr phage displahyiibratdyds fisan Srreefigd againsithp
?arB'/geIgFltigL ns,’ eT r nf?‘rsngng\NuGJPﬁS,F;n?ough 2-3 rounds of binding to select
for high affinity scFvs. The scFvs are then expressed in soluble form and
tested for target affinity and/or in vitro neutralizing potency. The heavy chain
variable region and light chain variable region of the scFvs selected for
suitable affinity and potency are then expressed as full-length IgGs or as
scFv-CL-PEG (CL is the human constant light chain) and tested for in vivo
activity, e.g., reduction in serum triglycerides and/or serum cholesterol in
mice. PEG is attached through a cysteine on the CL group.

Q.  Affinity maturation of certain monocional antibodies against

‘ ANGPTL3

[0282] The following protocol describes affinity maturation of antibody
4.7.1. Affinity maturation of antibodies 4.8.3, 4.9.1, 5.35, 5.50, and 1.315.1
can bé carried out using the same method. Similarly, affinity maturation of
hu4.7.1, hu4.8.3, hu4.9.1, hu5.35, hu5.50, and hu1.315.1 can be carried out
using the same method. .

[0283] A polynucleoctide enboding the heavy chain of antibody 4.7.1 is
subjected to random mutagenesis, e.g., using error-prone PCR.  Error-prone
PCR was performed using the GeneMorph® Ii Random Mutagenesis Kit
(Stratagene, La Jolla, CA) according to the manufacturer's instructions.

[0284] A polynucleotide encoding the light chain of antibody 4.7.1 is
also subjected to random mutagenesis, e.g., using error-prone PCR. Error-
prone PCR was performed using the GeneMorph® Il Random Mutagenesis Kit
(Stratagene, La Jolla, CA) accordihg to the manufacturer's instruciions. The
randomly mutated heavy chain polynuctéotide and the randomly mutated light
chain polynucieotide are cloned into a phage display vector in a single chain
Fv (scFv) format.

[0285] The scFv phage display library is then screened against the
target antigen, e.g., human ANGPTLS3, fhrough 2-3 rounds of binding to select
for high affinity scFvs. The scFvs are then expressed in soluble form and

tested for target affinity and/or in vitro neutralizing potency. The heavy chain
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505560 Lys Gy Lys Ala Thr Len Thr Ser'Asp Lys Ser
Ser Ser Thr Ala Tyr 65707580 Met G n Leu Ser Ser Leu
Thr Ser A u Asp Ser Ala Val Tyr Tyr Cys 859095 Al a

Gy Asp Tyr Tyr Ay Tyr Phe Asp Tyr,
Woér"&"’g‘éa"lomomlo Thr  Thr Leu Thr Val Ser §§r¥ﬁ%ﬁ§m‘5°s°

115120 <210> 23 <211> 139 <212> PRT <213> Artificial
Saciablaa’egiaﬁ 20d lighvehainyatablptregian of the sgFvisgelgcted for.

SR A b AR Lt S50 £ g e
135EO-CC5. WEG, Bhd t&ted Grrin Valo dativity, eng G'erdl.@inn BeserGhy
i bobehal] sohls YRS ThipEY, ALa, > Vol s

[0286] The selected affinity matured antibodies can then be humanized

as described above in Example P, if not already humanized.

~ [0287] While the above examples describe, inter alia, certain
neutralizing monocional antibodies against mouse ANGPTL3 and the in vivo
effects of those antibodies in mice, one skilled in the art would readily
recognize that neutraiizihg monoclonal antibodies against human ANGPTL3
may Abe generated, and such antibodies would have the same or similar in
vivo effects in humans. That conclusion is based, in part, on the observation
that human and mouse ANGPTL3 are evolutionarily conserve_d proteins that
share structural and functional features. Conklin, D., et al. (1999) Genomics
62:477-482. For example, human and mouse ANGPTL3 share about 76%
amino acid sequence identity. Human and mouse ANGPTL3 also share
common secondary structural elements, e.g., an N-terminal coiled-coil domain
and a C-terminal fibrinogen-like domain. Furthermore, human ANGPTL3 has
a similar function as mouse ANGPTL3, as demonstrated by the ability of
human ANGPTL3 to raise serum lipid levels when overexpressed in mice.
Koishi et al. (2002) Nat. Genet. 30(2):151-157.

[0288] It is generally recognized in the art that mice are routinely used
as models for the treatment of various conditions and diseases using
neutralizing antibodies. For example, neutralizing antibodies have been used
to treat prion disease, diabetes, and inflammation in mice. Seg, e.g., White et
al. (2003) Nature 422:80-83; Cailleau et al. (1997) Diabetes 46:937-940; and
Lochner et al. (2002) J. Immunol. Methods 259:149-157. In the latter study,
monoclonal antibodies that neutrali?e mouse IL-18 were raised in IL-18

deficient mice. Those mouse monoclonal antibodies were capable of
suppressing lipopolysaccharide-induced inflammatory response in wild-type
mice. Thus, one skilled in the art would conclude that the foregoing examples
support the use of neutralizing monocional antibodies against human

ANGPTL3 in the treatment of human medical conditions.
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354045 Thr Ser Tyr Val
Pro Ay Gn Ay Len 505560 Qu Trp Ile Ay Tyr
Asn Pro Tyr Asn Asp Ay Thr

Met His Trp Val

Lys G n Lys

e
Lys Tyr Asn 65707580 G n

W 6&/0'3?3‘30 Lys Gy Lys Ala Thr Leu Thr Ser Aspdpiss2ailo2soso

er
Tyr Tyr 4

er 859095 22/61 Tyr Tyr Cys Ala Arg Qu
Tyr

dy
Phe Asp Tyr Trp 115120125 Ay Gn dy

Asp

TABLEWT: EeéleﬂirSemllenw Ser Ala 130135 <210> 24 <211>
120 <212> PRT <213> Artificial

Sequence <220> <223%>

Descriptiohon of
construct <4003
Pro Au Leu Val

AEQT |
-1R4 G
NG |

u Val

Seguepsguence: Synt heti c
Gn Leu dn Gn Ser
Pro Ay Al a 151015 Ser Val

Ay
Lys

MOUSEANGHTLY Y {

HbeesdSion No.
NP_038941)

1Al a §

DDVKILANGL
SFYDLSLRTN
NSKLESLLEE
VTSLKSFVEQ
KQLRKTGIQE
DLPADCSAVY
PWTLIQHRKD
YAIVQQSNYIL
HVAEIAGNIP
CGWWWNDICGE
LYATRKSSKMM

LOLGHGLKDF
EIKEEEKELR
RTALOHKVRA
QDNSIRELLQ
PSENSLSSKS
NRGEHTSGVY
GSQDFNETWE
LRLELODWKD
GALPEHTDLM
NNLNGKYNKP
LOPTT

SR T LY LAY, VETHASPHE PRHTSFBEP

VHKTKGQIND
RTTSTLOVEN
LEEQLTNLIL
SVEEQYRQLS
RAPRTTPPLQ
TIKPRNSQGF
NYEKGFGRLD
SKHYVEYSFH
FSTWNHRAKG
RTKSRPERRR

KSRFAML
IFQKLNIFDQ
EEVKNMSVEL
SPAGAQEHPE
QQHMOIKEIE
LNETENTEQD
NVYCDTQSGS
GEFWLGLEKI
LGSHETNYTL
QLYCPESYSG
GIYWRPQSRK

mANGPTL3T

METIKLFLEFV

SFYDLSLRTN
NSKLESLLEE
VISLKSFVEQ
KQLRKTGICE
DLPADCSAVY
PWTLIQHREKD
YAIVOQSNYI
HVAEIAGNIP
GWWWNDICGE
LYATKSSKMM

DDVKILANGL'

VPLVIASRVD
LOLGHGLKDF
EIKEEEKELR
KTALOHKVRA
QDNSIRELLQ
PSENSLSSKS
NRGEHTSGVY
GSQDFNETWE
LRLELODWKD
GALPEHTDLM
NNLNGKYNKP

PDLSSFDSAP
VHKTKGQIND
RTTSTLQVKN
LEEQLTNLIL
SVEEQYKQLS
RAPRTTPPLQ
TIKPRNSQGF
NYEKGFGRLD
SKHYVEYSFH

FSTWNHRAKG

RTKSRPERRR

LOPTTGHHHHH H

SEPKSRFAML
IFQOKLNIFDQ
EEVKNMSVEL
SPAGAQEHPE
QOHMQIKEIE
ILNETENTEQD
NVYCDTQSGS
GEFWLGLEKI
LGSHETNYTL
OLYCPESYSG
GIYWRPQSREK

human ANGPTL3
| (Accession No.
NP_055310)

MFTIKLLLFI
DDVEILANGL
SFYDLSLQTS
NSKLESLLEE
VTSLKTFVEK
NQLRRTSIQE
GIPAECTTIY
PWTLIQHRID
YSIVEKQSNYV
HLVAITGNVE
GWWWHDECGE
LYSIKSTKML

VEPLVISSRID
LOLGHGLKDF
EIKEEEKELR
KILLOQKVKY
QDNSIKDLLG
PTEISLSSKP
NRGEHTSGMY
GSONFNETWE
LRIELEDWKD
NAIPENKDLV
NNLNGKYNKP
IBEPTDSESFE

QDNSSFDSLS
VHKTKGQIND
RTTYKLQVEN
LEEQLTNLIQ
TVEDQYKOLN
RAPRTTPFLQ
AIRPSNSQVF
NYKYGFGRLD
NEKHYIEYSFY
FSTWDHKAKG
RAKSKPERRR

PEPKSRFAML
IFOKLNIFDO
ERVKNMSLEL
NQPETPEHPE
QOHSOIKEIE
LNEIRNVKHD
HVYCDVISGS
GEFWLELEKI
LGNHETNYTL
HFNCPREGYSG
GLSWKSQONGR

hANGPTL3T

-~

MFTIKLLLFI
DDVKILANGL
SFYDLSLQTS
NSKLESLLEE
VTSLETFVEK
NQLRRTSIQE
GIPAECTTIY
PWTLIQHRID
YSIVKQSNYV
HLVAITGNVEP
GWWWHDECGE
LYSIKSTKML

VPLVISSRID
LOLGHGLKDF
EIKEEEKELR
KILLQQKVKY
QDNSIKDLLO
PTEISLSSKP
NRGEHTSGMY
GSQNFNETWE
LRIELEDWEKD
NAIPENKDLV
NNLNGKYNKP
IHPTDSESFE

ODNSSFDSLS
VHKTKGOIND
RTTYKLOVEN
LEEQLTNLIQ
TVEDOYROLN
RAPRTTPFLO
AIRPSNSQVF
NYKYGFGRLD
NKHYIEYSFY
FSTWDHKAKG
RAKSKPERRR
GHHEHHH

PEPKSRFAML
IFQKLNIFDD
EEVKNMSLEL
NQPETPEHPE
QOHSQIKEIR
LNEIRNVKHD
HVYCDVISGS
GEFWLGLEKI
LGNHETNYTL
HFNCPEGYSG
GLSWRSONGR

TCAGGAGGGA

mouse Angpti3

GAAGTTCCAA

ATTGCTTRARA

ATTGAATAAT
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Val

Ay Thr Lys Tyr
wo o/t tipg Leu Thr

65707580 Met nu

Ala Val_ _Tvr

Met His Trp Val
GQu Trp Ile 354045 Ay Tyr

Asn
Ser

Phe
8

Ser

Ser
50005 _Al

Tvr
7

1Bhr Vval

e
_Q
<223> Descripti

H s Ser
Val Lys

A u Va

®. Phe
{BNA/PRINAY21 3>

consensus seque
Phe Leu Phe Leu

('\JIQ
Asp
Set

nce <
Leu S
Gn L

A
GT

Shon

B

1T

JepaTey
S

CAGTAGAACT
GAAGACAGCC
CAGCTAACCA
AGCACCCAGA
GCAAGACARC
GAACAGTATA
AAGARATAGA
ACCCTCAGAA
AGAACTACTC
CAGAACARGA
TAACAGAGGC
CCAAGARACT
AATCAGGCAG
TGGCTCACAG
AAGGGCTTTG
TAGAGAAGAT
TTTACGACTC
TACGTTGAAT
ACTACACGCT
TGGGGCCCTC
TGGAATCACA
GTTACTCAGG
AARCARCCTA
TCCAGACCAG
AGAGCAGARA
GCTCCAGCCC
CAARATARAA
GATCACTGTA
CTTGAGAATT
AGATCAGATA
TTTTC

TFhrG?SF

Ky ywe: U

GARCTCAAAG
CTTCAACACA
ACTTAATTCT
AGTAACATCA
AGCATAAGAG
AACAATTAAG
AARGCAGCTC
AATTCTCTTT
CCCCTCTTCA
TGACCTTCCT
GAACATACAA
CCCAAGGGTT
TCCATGGACHE
GACTTCAACG
GGAGGCTCGA
CTATGCTATA
GAGCTACARG
ACTCCTTTCA
ACATGTGGCT
CCAGAGCACA
GAGCARRAGGG
TGGCTGETGEE
AATCGAARAT
AGAGAAGAAG
GCTCTATGCT
ACCACCTALMG
GATCAATAAR
GTAATCTGGT
GAATTTCAAT
TCACCGAATC

G
GA G

CTTGAGAGTC
AGGTCAGGGC
ARGCCCAGCT
CTCAAAAGTT
ARCTCCTCCA
TCARCAGCAC
AGAAAGACTG
CTTCTAAATC
ACTGAACGARA
GCCGACTGCT
GTGGCGTGTA
TAATGTCTAC
TTAATTCAAC
ARACATGGCGA
TGGAGRATTT
GTCCRACAGT
ACTGGARAGA

CCTGEGORGT

GAGATTGCTG
CAGACCTGAT
ACAGCTCTAC
TGGAATGACH
ACAACAARCC
AGGGATCTAC
ATCAAATCAT
AAGCTTCAAC
TTAAATATTA
ATTAAAATTT
TAGGTTTAAA
AACGTAAACA

o o

Lys Gn Lys Pro dy Gn Gy Leu
Ile Asn Pro Tyr Asn Asp
A u Asn Phe 505560 Lys Ay Lys

Asp Lis Ser Ser Ser ThrpcAligsadatforsoso
Leu Thr Ser G u Asp Ser

G CCTT
gT‘Q%EZ>T GAT
Arti f'1@@@&Aﬁ§@ﬂLG%@Q@%TGEQ/AiiAféﬁlﬂé’CGAATGGCCT
on of ArctTm‘:m;:rraIGGSemtﬂnc er:m&gmﬂ*hetmmcmnm

GFGEE%H§A¥/

FTCGARCCAR

CTACR
AACATET
TGCTGGAAGA
TTTGGAGGAG
GGGGCTCAGE
TTETAGAACA
GAGTGTGGAA
ATGCAGATAD
GTATTCAAGA
AAGAGCACCA
ACAGARARTA
CTGCCGTTTA
CACTATTAAR
TETGATACCC
ACCGGAAAGA
AAACTACGRA
TEETTEEGCC
CTAACTACAT
CAGCARGCAC
CACGRAACCA
GCRATATCCC
GTTTTCTACA
TETCOAGARR
TATGTGGAGA
CRGAACCARA
TGGAGACCTC
CCARAATGAT
TGAACTGAGA
AAGTCCTCCC
TAATGGARAG
CTCATTGTTA
AAATTTATCT

human Angpti3
{Accession No.
NM_014495)

(mRNA/cDNA)

TTCCAGAAGA
TCAAGATARA
TGTTCCTCTA
TCATCATTTG
TTGCTATGTT
CCTTCAGTTG
ACGAAGGGCC
TATTTGATCA
TGAAATCARA
TATAAACTAC
CACTTGAACT
AARARTTCTA
CAACTARCTA
AACACCCAGA
ACAAGATAAT
GACCAATATA
AAGAAATAGH
ACCCACAGRA
AGALCTACTC

ARACAGTTCC
AATGTTCACA
GTTATTTCCT
ATTCTCTATC
AGACGATGTA
GGACATGGTC
AARTTAATGA
GTCTTTTTAT
GAAGAAGAARD
AAGTCRARAR
CAACTCARAAA
CTTCAACAAA
ACTTAATTCA
AGTAACTTCA
AGCATCAAAG
AACAATTARR
AAATCAGCTEC
ATTTCTCTAT
COTTTCTTCA

ACGTTGCTTG
ATTARGCTCC
CCAGARATTGA
TCCAGAGCCA
ABARTTTTAG
TTAAAGACTT
CATATTTCAA
GATCTATCGC
AGGAACTGAG
TGAAGAGGTA
CTTCARAGCC
AAGTGABATA
AARTCADCCT
CTTAAAACTT
ACCTTCTCCA
CCARCAGCAT
AGARGGACTA
CTTCCAAGCC
GTTGAATGAR

AAATTGAAAR
TTCTTTTTAT
TCAAGACAAT
AARTCARAGAT
CCBATGGCCT
TGTCCATARG
ARACTCARACA
TGCAAARCCAG
AAGAACTACA
ARGAATATGT
TCCTAGAAGA
TTTAGARGAG
GAAACTCCAG
TTGTAGARRA

‘GACCGTGGAA

AGTCAAATARD
GTATTCAAGA
ARGAGCACCA
ATAAGAAATG

96




202530 Pro Gy Ala Ser Val
Ay Tyr Thr

Ser
Trp Val

Phe 354045 Thr
Lys Gn Lys Pro Ay Gn Ay Leu 505560 G u

Met

Lys Met Ser Cys Lys Al a

Ser Tyr Val H s

oTﬁ,&,dﬁﬁﬂG y Tyr Ile Asn Pro Tyr Asn Asp G yp(j'liimjszbmmzs{]s(}

Tyr Asn 65707580 -A@ u Lys Phe Lys Gy Lys Al

859095 Thr

Thr._Ser Acp

Lvs Ser
y =T

Ser

Ser

Al A Tyvye

a Thr

Leu

A u Leu Ser
100105110 Tyr
Tyr

Thr Val Ser

of Artificial

Val .

Ser

Phe Asp Tyr
Ser
PRT <213> Artif

<400> 26 G u V4|
Lys Pro Gy

Leu
Tyr

i ci al

dn

Q/s
Trp 1
Ala 1

Sequenc

i
Nal%u

CGCT
CAATGCAATC
TGGGATCACA
GTTATTCAGG
AAACARACCTA
TCTARGCCAG
ARRRTGGRAG
GATCCATCCA
GCAAATTTAA
CAAGTTARTG
GAGARARGCTT
CTGTCTATTT
AGAATACCGT
CTATTTGITT
ATGGTCACAA
ARATAACTTT
TAAAAGGCAT
TTAADRAACT
ARRTRACAGAG
TAGTATTAAT
TETGTAARAR
CATTTTGCTA
ATTTATTTAT
ATTARDATARA
TACTAAGTCA
CTTATT

s Saedli S

(&Ag'r é‘r‘émg
1ekdfdethc @cymﬁcﬂcﬁ wyeadiwcadd mrbenaTaca
LR BCAcRE (RacPBrARPd IBAndQIEceR? FEHCTACAAA

GEPISES CEREECTZON FOCRRUATT JEFTIFeCCe
CHHTRCTEUGASR T HAR

AP ot Yo

ACATCTAGTT
CCGGARAACA
ARGCAARAGG
AGGCTGGTGG
AATGGTAAAT
AGAGGAGAAG
GTTATACTCT
ACAGATTCAG
ARGGCAATAA
TGGTCTAATA
GAGAAATAGA
BAGATTAAAC
TTACATTTCT
TARATTTTGT
TCTAGATTAT

TCTAAATARA

CATATGAGCT
AGTACTCTTG
GACTGGTAAT
TTCABARCTA
TCTGTAATAC
CAARATAATT
GAAACCTAAT
GTTCGCTGTC
CATTGACTTT

o] ARl

FHCTAY fre

yi\

GCGATTACTG
AAGATTTGGT
ACACTTCAAC
TGGCATGATG
ATAACARACC
AGGATTATCT
ATAARATCAR
ARAGCTTTGA
TTTARACATT
ATCTGGTATT
TTTTTTTTAT
ATACAATCAC
CAATCAARAT
GATGTGGGARL
AATCAATAGG
ARATTTAGAG
AATATCACAR
TTAABRACTCT
TGTACAGTTC
ARARTCGTCA
LDAATTTTTARA
TGGAGTARAT
GAAGCRAGAAT
TTTABRCRAR
ARCATGAGGT

A ‘C‘CAC(:ATTTA

TGCCATCAGA
TTL

T&%ggA TGT

GCAATGTCCC
GTTTTCTACT
TGTCCAGAGE
AGTGTGGAGA
ARGAGCAARR
TGEAAGTCTC
CCAABRATGTT
ATGAACTGAG
ARCCTCATTC
AAATCCTTAR
CTTAAAGTCA
ATAACCTTAA
TCTTATAATA
TCAATTTTAG
TGAACTTATT
ACTTTTATTT
CTTTCCCAGT
AAACTTGACT
TTARATGTTG
GCACAGAGTA
ACTGATGCTT
GTTTGATATG
TAAATACTGT
TGGAGATGAC
ATCACTATAC

rN-mANGPTL3T

SRVDPD LSSFDSAPSE PKSRFAMLDD VKILANGLLO

LGHGLKDFVH KTKGQINDIF QRLNIFDQSF

YDLSLRTNEI

KEEEKELRRT TSTLOVENEE VENMSVELNS

KLESLLEEXT

ATOHKVRALE EQLTNLILSP AGAQEHPEVT

SLESFVEQQD

NSIRELLOSV EEQYKQOLSQQ HMOIKEIEKQ

LRKTGIQEPS

ENSLSSKSRA PRTTPPLOLN ETENTEQDLE

HHHHHH

rN-hANGPTL3T

DQDNSS FDSLSPEPKS RFAMLDDVKI LANGLLOLGH

CLKDFVHKTK GQRINDIFQKL NIFDQSFYDL, SLOTSEIKEE

EKELRRTTYK LOVKNEEVEN MSLELNSKLE SLLEEKILLQ

QEVEKYLEEQL TNLIQNQPET PEHPEVTSLK TFVEKQDNST

KDLLQTVEDD YKQLNQOHSQ IKEIENQLRR TSIQEPTEIS

LSSKPRAPRT TPFLQLNEIR NVKHDGIPLE HHHHHH

mANGPTL3 SP1
region

EPKSRFAMLDDVKILANGLLOLGHGL

hANGPTL3 SP1
region

10

EPKSRFAMLDDVKILANGLLOLGHGL
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woL26s/056380 Thr

24/ 61 Val

Asp Gy Thr

Leu Thr

Met H's Trp Val
Leu Au Trp Ile 354045 Ay Tyr
Lys Tyr Asn G u Lys Phe 505560 Lys Qvy
Ser Asp Lys Set Ser

Lys G n Lys Pro Gly Gn dy .
Ile Asn Pro Tyr Asn

SetepChtuszf7@25080

Tyr 657075BO Met d u Lev Set Set Lea Thr Ser €] u Asp

a \/a] T\Jlr T\lr Quc OE(‘\%(‘\E AD». Ax e I A/ o
% @iype@g Tyr e A%Lglydb ;if;/""_“t"ﬂ n H ﬁf%ﬁ}%SllO
Thr Thr Leu Thr{ Val Set Ser AI a 115120 <210> 27 <211>
PP ESeptiddRT 48> Arivit LaicaloLBRe ke A& TREHND 1 FGRZR PFDQ
Description of |ArtifijciFabLss8mgurence: Synt hetic
ct <4003 27 t Set Set Ala Gn Phe leu Gy
E(rM_elpeptideL ey /s RHENRIH<EY D%@@&@WHFI%EE%
Asp Ile Gn Met| Thr GHTTFHEVREVEEE Set Leu Set Al a
D020 2N
L™ peptide 14 IKEEEKELRRTTSTLOVKNEEVKNMSVELNSKLESLLEE
KTALQHKVRAL
S-S paptide 15 SVELNSKLESLLEEKTALOHKVRALEEQLTNLIL
SPAGAQEHPEVTSLKS
E'-Q™ peptide 16 EEQLTNLILSPAGAQEHPEVTSLKSFVEQQODNSIRELLQ
SVEEQYKQLSQ
F8.L*® peptide 17 FVEQODNSIRELLQSVEEQYKQLSQUHMOIKEIE '
KQLRKTGIQEPSENSL
Q™-D**" peptide 18 QHMQIKEIEKQLRKTGIQEPSENSLSSKSRAPRTTPPLQ
LNETENTEQDD
4.7.1 heavy chain |19 MEWSWIFLFL LSGTAGVHSE VQLQQSGPEL VKPGASVEMS
variable region CKASGYTFTS YVMHWVKQKP GQGLEWIGYF NPYNDGTKYN
EKFKGKATLT SDKSSSTAYM ELSSLTSEDS AVYYCAREGD
| YYGYFDYWGQ GTTLTVSSA ‘
4.7.1 heavy chain | 20 E VOLQQSGPEL VKPGASVKMS CKASGYTFTS
variable region YVMHWVKQKP GQGLEWIGYF NPYNDGTKYN EKFKGKATLT
. - SDKSSSTAYM ELSSLTSEDS AVYYCAREGD YYGYFDYWGQ
without signal GTTLTVSSA
peplide
4.8.3 heavy chain | 21 MEWSWIFLFL LSGTAGVHSE VQOLOQSGPEL VKPGASVKMS
variable region. CKASGYTFIS CVMHWVKQKP GQGLEWIGYI NPYNDGTKYN
EKFKGKATLT SDKSSSTAYM ELSSLTSEDS AVYYCAREGD
YYGYFDYWGQ GTTLTVSSA
4.8.3 heavy chain |22 E VOLOQSGPEL VKPGASVKMS CKASGYTFIS
variable region CVMHWVKQKP GQGLEWIGYI NPYNDGTKYN EKFKGKATLT
i . SDKSSSTAYM ELSSLTSEDS AVYYCAREGD YYGYFDYWGQ
without signal GTTLTVESA
peptide
4.9.1 heavy chain |23 MEWSWIFLFL LSGTAGVHSE VQLOOSGPEL VKPGASVKMS
variable region CKASGYTFTS YVMHWVKQKP GQGLEWIGYI NPYNDGTKYN
ENFKGKATLT SDKSSSTAYM EFSSLTSEDS AVYYCAREGD
YYGYFDYWGQ GTTLTVSSA
4.9.1 heavy chain | 24 E VQLQQSGPEL VKPGASVEMS CKASGYTFTS
variable region YVMHWVKQKP GQGLEWIGYI NPYNDGTKYN ENFRGKATLT
} . 8DKSSSTAYM EFSSLTSEDS AVYYCAREGD YYGYFDYWGQ
without signal GTTLTVESA
peptide
heavy chain o5 MEWSWIFLFL LSGTAGVHSE VQLOQSGPEL VKPGASVRMS
variable region CKASGYTFTS YVMHWVKQKP GQGLEWIGYI NPYNDGTKYN
EKFKGKATLT SDKSSSTAYM ELSSLTSEDS AVYYCAREGD
consensus YYGYFDYWGQ GTTLTVSSA
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Set Leu Ay Asp Arg Val Thr Ile Set Cys Arg Al a Set
Gn Asp Il e 354045 Set Asn Phe Leu Asn Trp Tyr G n
Gn Lys Pro Asp Ay Thr Val Lys 505560 Leu Leu Ile

wo s/ ds00Thr Set Arg Leu His Set Ay Val Prop&gisahansoso
65707580 25/61 Leu Gu Gn Qu Asp Ile Ala Thr Tyr

__G_\I Asn—Thr 100105l iR ley-Pro Prgo
hea rﬁ?a@y Ay %ﬁy Th s -t e I T :
L
peansengiaviteifubnce <PePrreed3> Descri pt| on of
peigndlipsptide Sequence: Bynt heti c const r uct <400> 28 Asp

| 4.2.1Gight Me&inThr | &Fn Tjs;';wsgb lf g SeEQnT m%;zg;g;‘;
Ledriable/refioh015 Asp Ar OHN THEYERKP

Set G n Asp Ile| Ser As ﬁ%%%z%@é%@%%?ﬁ? LPPTEGCE
G n Gn Lys Pro| Asp G IrVal Lys Leu Leu lle

3279yt chain 28 D IQMTQTTSSL SASLGDRVTI SCRASQDISN
variable region FLNWYQQKPD GTVKLLIYYT SRLHSGVPSR FSGSGSGIDY

. . SLTISNLEQE DIATYFCQOQOG NTLPPTFGEGG TKLEIKR
without signal :

peptide
4.8.3 light chain 29 MSSAQFLGLL LLCFQGIRCE IQMTQTTSSL SASLGDRVTI
variable region SCWASQDINN YLNWYQQKPD GTVKLLIYYT SRLHSGVPSR

FSGSGSGTDY SLTISNLKQE DIATYFCQQG NTLPPTFGGG
TKLEIKR

4.8.3 light chain 30 E IQMTQTTSSL SASLGDRVTI SCWASQDINN

: H YLNWYQQKPD GTVKLLIYYT SRLHSGVPSRE FSGSGSGTDY
va_mable reglon SLTISNLKQE DIATYFCQQG NTLPPTFGGG TKLEIKR
without signal

peptide

4.9.1 light chain 31 MSSAQFLGLL LLCFQGARCD IQMTQTTSSL SASLGDRVTI
variable region SCRASQDIRN YLNWYQQKPD GTVKLLIYYT SRLHSGVPSR

FSGSGSGTDY SLTISNLEQE DIATYFCQQG NTLPPTFGGG
TKLEIKR

4.9.1 light chain 32 D IQMTQTTSSL SASLGDRVTI SCRASQDIRN

: ; H YLNWYQOKPD GTVEKLLIYYT SRLHSGVPSR FSGSGSGTDY
va_mable l:eglon SLTISNLEQE DIATYFCQQG NTLPPTFGGG TKLEIKR
without signal

peptide
ight chain variable | 33 MSSAQFLGLL LLCFOGXRCD IQMTQTTSSL SASLGDRVTI
: SCRASQDIXN YLNWYQQKPD GTVKLLIYYT SRLHSGVPSR
region consensus FSGSGSGTDY SLTISNLEQE DIATYFCQQG NTLPPTFGGG
TEKLEIKR
light chain variable | 34 D IQMTQTTSSL SASLGDRVTI SCRASQDIXN

YLNWYQOKPD GTVELLIYYT SRLHSGVPSR FSGSGSGTDY

region consensus SLTISNLEQE DIATYFCQQG NTLPPTFGGG TKLEIKR

without signal

peptide _
4.7.1 heavy chain | 35 GYTFTSYVMH

CDR1

4.7.1 heavy chain 36 YEFNPYNDGTKYNEKFKG
CDR2 ‘

4.7.1 heavy chain | 37 EGDYYGYFDY

CDR3

4.8.3 heavy chain | 38 GYTFISCVMH

CDR1

4.8.3 heavychain | 39 YINPYNDGTKYNEKFKG
CDR2

4.8.3 heavy chain |40 EGDYYGYFDY

CDR3
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Tyr Tyr Thr Set Arg Leu His Set Ay Val
Phe Set @y 505560 Sex @y Ser
Ile Set Asn Leu Au G n 65707580 A u Asp Ile

wo%@sm-';@:{uo Tyr Phe Cys Gn Gn Ay Asn Thr Leldigs:25i7@25080
Phe Ay Gy Gy Thr

Leu Thr

59095 Thr
Arn 100105..<21

Pro Ser Arg
Ay Thr Asp Tyr Set

Lys Leu Gu lle L

> 20 «<211> 127 <«<212> PRI <2;]3>____._._..__,_,,_.

A§- ﬂﬂe@i"ﬁphgéque%e J

KBR1i cial

V053> Descr i ption of

Sequence: Synthetic canstruct 26/61 <400>
AP Mheageehasr (42 G W BREMCERNET 9 en Leu Len Len
CBRPhe G n AV 151015 Ile Arg Cys Gn lle Gn Mt
BB.1 Geavybhaifhry Ser SECPEEFTSEr Al a 20. 2530 Ser Len
@DRAsp Arg Val| Thr Ille Ser Cys Trp Ala Ser G n. Asp
4 21 3gh0H=iMsn [Asn Tyrrasemish8IN Trp Tyr G n G n Lys
BIsRAsp Gy Thr| Val Lys
4.7.1 light chain 45 YTSRLHS
CDR2
4.7.1 light chain 46 QQGNTLPPT
CDR3
4.8.3 light chain 47 WASQDINNYLN -
CDR1
4.8.3 light chain 48 YTSRLHS
CDR2
4.8.3 light chain 49 QQGNTLPPT
CDR3
4.9.1 light chain 50 RASQDIRNYLN
CDR1
4.9.1 light chain 51 YTSRLHS
CDR2
4.9.1 light chain 52 CQGNTLPPT
CDR3
heavy chain CDR1 | 53 GYTFTSYVMH
CONSEensus
heavy chain CDR2 | 54 YINPYNDGTKYNERFKG
consensus '
heavy chain CDR3 | 55 EGDYYGYFDY
consensus
light chain CDRA1 56 RASQDIXNYLN
consensus
light chain CDR2 57 YTSRLHS
consensus
light chain CDR3 58 QQGNTLEPT
consensus
mouse ANGPTL3 | 59 SRVD PDLSSFDSAP SEPKSRFAMI, DDVKILANGL
817..[)240 LOLGHGLKDF VHEKTKGQIND IFQKLNIFDQ SFYDLSLRTN
EIKEEEKELR RTTSTLQVEN EEVENMSVEL NSKLESLLEE
KTALQHKVRA LEEQLTNLIL SPAGAQEHPE VISLKSFVEQ
QDNSIRELLQ SVEEQYKQLS QQHMQIKEIE KQLRKTGIQE
PSENSLSSKS RAPRTTPPLQ LNETENTEQD
human ANGPTL3 | 60 D QDNSSFDSLS PEPKSRFAML DDVKILANGL
D2O_P243 LOLGHGLKDF VHKTKGQIND IFQKLNIFDQ SFYDLSLQTS
- EIKEEEKELR RTTYELQVEN EEVKNMSLEL NSKLESLLEE
KILLQQKVKY LEEQLTNLIQ NQPETPEHPE VTSLKTFVEK
QDNSIKDLLQ TVEDQYKQLN QQHSQIKEIE NQLRRTSIQE
PTEISLSSKP RAPRTTPFLQ LNEIRNVKHD GIP
mouse ANGPTL3 | 61 DVKILANGL LQLGHGLKDF VHKTKGQIND IFQKLNIFDQ
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505560 Leu Leu Ile Tyr Tyr Thr Ser
Pro Ser Arg 65707580 Phe Ser
Leu Thr
woGoss/@BmoAsp |le Ala Thr Tyr

Val
Thr Asp Tyr Ser

My Len Hs Ser Gy
Ay Ser Ay Ser Ay
Ile Ser Asn 859095 Leu Lys

Phe Cys G n G reCl/§s26(51925080

Thr 100105110 Leu Pro Pro Thr Phe Gly Gly Gy Thr Lys
Q P He Ly A g ip i Qe T AT R, RETSrLQURNOEEVION
PRT <213:> Artificial Sequence <220> <223>

S)péq.( IHPII on of U1 T | epRErRFRUHIDOROGNGINGIEIC C -
construct <400% 30 G n‘ Ile G’ n Met Thr G n Thr Thr

$a5 WybﬁamSer 84l a I ,B@?I\/QEIIPSQTLTLT
Vdtiabié feghet Cys$ Trp %F*’é‘f 3§é?"" HGTA‘K‘S’E"H%“%’Y?L HrDDHRYY
205530 Len asn | Trp T)EC SR OTpnl KA rcans

B

Val

Lys Len Len Ile

5.35 heavy chain 64 Q VTLKESGPGI LHPSQTLTLT CSFSGFSLNT
variable region FGLAVGWIRQ PSGKGLEWLG HIWWDDHKYY NGVLKSRLTI
. °9 SKDSSKKQVF LRIANVDTAD TARYYCARLE TGTGFAYWGQ
wnthgut signal CTLUTVSAR
peplide |
5.50 heavy chain 65 MGWSWIFLFL LSGTAGVLSE VOLQOSGPEL VKPGASVKIS
variable region CKASGFTFTD YYMNWVKQSH GESLEWIGDI NPNNGGTIYN [°
_ gon . QKFRGKATLT VDKSSSTAYM ELRSLTSEDS AVYYCVRLEW
' YFDVWGTGTT VTVSSA
5.50 heavy chain 66 E VQLQQSGPEL VKFGASVKIS CKASGFTFTD
variable region YYMNWVKQSH GESLEWIGDI NPNNGGTIYN OQKFRGKATLT
th g | VDKSSSTAYM ELRSLTSEDS AVYYCVRLPW YFDVWGTGTT
wit t_3ut signa VIVSSA
peptide |
5.35 light chain 67 MRCLAFFLGL LVLWIPGAIG DIVLTQSTPS VPVTPGESVS
variable region ISCRSSKSLL DSNGITYLYW FLORPGQSPQ LLIYRMSKLA
g SGVPDRFSGS GSETAFTLRI SRVEAEDVGV YYCMQPLEYP
FTFGAGTKLE LNG
5.35 light chain 68 . DIVLTQSTPS VPVIPGESVS ISCRSSKSLL DSNGITYLYW
; : FLORPGQSPQ LLIYRMSKLA SGVPDRFSGS GSETAFTLRI
va}rlable region SRVEAEDVGV YYCMQPLEYP FTFGAGTKLE LNG
without signa!
peptide
5.50 light chain 69 MKLPVRLLVL MFWIPASSSD VLMTQTPLSL PVSLGDQASI
: : SCRSSQSILH SNGNTYLEWF LOKPGQSPKL LIYKVSNRFS
variable region GVPDRFSGSG SGTDFTLKIS RVEAEDLGVY YCFQGSHVPY
TFGGGTKLEI KR
5.50 light chain 70 D VLMTQTFLSL PVSLGDOASI SCRSSQSILHE
variable region SNGNTYLEWF LQKPGQSPKL LIYKVSNRFS GVPDRFSGSG
. p SGTDFTLKIS RVEAEDLGVY YCFQGSHVPY TFGGGTKLEI
WItht_)ut signal KR
peptide
5.35 heavy chain | 71 GFSLNTFGLAVG
CDR1
5.35 heavy chain | 72 HIWWDDHKYYNGVLES
CDR2
5.35 heavy chain 73 | LETGTGFAY
CDR3
5.50 heavy chain 74 GFTFTDYYMN
CDR1
5.50 heavy chain 75 DINPNNGGTIYNQKFRG
CDR2 _
5.50 heavy chain | 76 LPWYFDV
CDH3 _
5.35 light chain 77 RSSKSLLDSNGITYLY
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Ser Ay Ser Ay Thr Asp Tyr Ser Leu Thr Ile Ser Asn

Leu Lys G n 65707580 A u Asp Ile Ala Thr Tyr
Leu Pro Pro 859095 Thr

/0%3){0 Thr Lys Leu Qu Ile Lys Arg 100105 peZAf$2003825080
1> 127 <212> PRT <213> Artificial

Gn Gn dy Asn Thr

WO%%

<223> Descripti

aon. of Artifici

Phe Cys
Phe Ay

Sequence <220>

€ORtt ruct <4003 31 Met Ser Ser Ala Gn Phe ley G-y
535 lightichain Led 78ys PRESEPR Ay 151015 Ala Arg Oys
BRAle Gn Metf Thr Gin Thr Thr Ser Ser leu Ser Ala
B350t OeainLeu [Ggy AYpRPERYPTRI Thr Ile Ser Cys Arg
goms$er An Asp Ile 354045 Arg Asn Tyr Leu Asn Trp
£Y50 Ifighfickain LYY 80 0 ASsps@myadNwNT¥a Lys 505560 Leu
{1e Tyr Tyrf Thr $er Arg Leu H's Ser Gy Val Pro
01 RO758GPNe [S@Enkeisy Ser Gy Ser Gy Thr Asp
\ eu Thrl T1e $er Asn
5.50 light chain 82 FQGSHVEYT
CDR3 -
mutant 1 83 APKSRFAMLDDVEILANGLLQLGHGL
mutant 2 84 EARSRFAMLDDVKILANGLLQLGHGL
mutant 3 85 EPASRFAMLDDVKILANGLLQLGHGL
mutant 4 86 EPKARFAMLDDVKI LANGLLQLGHGL
mutant 5 87 EPKSAFAMLDDVKILANGLLOLGHGL
mutant & 88 EPKSRAAMLDDVKILANGLLQLGHGL
mutant 8 89 EPKSRFAALDDVKILANGLLQLGHGL
mutant 9 90 EPKSRFAMADDVKILANGLLQLGHGL
mutant 10 91 EPKSRFAMLADVKILANGLLQLGHGL
mutant 11 g2 EPKSRFAMLDAVKILANGLLQLGHGL
mutant 12 03 EPKSRFAMLDDAKILANGLLQLGHGL
mutant 13 94 EPKSRFAMLDDVAILANGLLOLGHGL
mutant 14 95 EPKSRFAMLDDVKALANGLLOLGHGL
mutant 15 96 EPKSRFAMLDDVKIAANGLLOLGHGL
mutant 17 97 EPKSRFAMLDDVKILAAGLLOLGHGL
mutant 18 08 EPKSRFAMLDDVKILANALLOLGHGL
mutant 19 Q9 EPKSRFAMLDDVKILANGALQLCHGL
mutant 20 100 EPKSRFAMLDDVKILANGLAQLGHGL
mutant 21 101 EPKSRFAMLDDVKILANGLLALGHGL
mutant 22 102 EPKSRFAMLDDVKILANGLLOAGHGL
mutant 23 103 EPKSRFAMLDDVKILANGLLQLAHGL
mutant 24 104 EPKSRFAMLDDVKILANGLLOLGAGL
mutant 25 105 EPKSRFAMLDDVKILANGLLOLGHAL
mutant 26 106 EPKSRFAMLDDVKILANGLLOLGHGA
i ' aatagl lsaggrpagp epprfaswde
mouse ANGPTL4 107 Eiiﬁ;;?i; Jl.;:;;lreh?re rtrgaiga%g rlrjﬁaacgnac
(Accession No. ggpkgkdapf kdsedrvpeg gtpetlgslg tglkagmski
NP—OGSGOG) qql fgkvagq grylskenlr ignlgsgidl lapthldngv
dktsrgkkls kmtgliglts nathlhrpar degélfgege
rhsglfgigp lgsppflvnc emtsdggwtv igrringsvd
fngsweaykd gfgdpagefw lglekmhsit gdrgsglavq
1gdwdgnakl lgfpihlgge dtayslglte ptanelgatn
vepnglsipf stwdgdhdlr gdlncaksls ggwwfgtcsh
snlngqyfhs iprgrgerkk gifwktwkgr yyplgattll
igpmeataas
' ' aatavl lsa vgs ksprfaswde
human ‘-\NGPTL“ 108 EE;E;Z??Z ::tg;;lrehae rtr(slggga“fe rrﬁsacgsac
(ACCGSSIOH No. ggtegstdlp lapesrvdpe vlhslgtqlk agnsrigglf
NP_647475) hkvagggrhl ekgblrighl gsgfglidhk hidhevakpa
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859095 Leu Au Gn GQu Asp Ile Ala Thr Tyr

Gn dn dy Asn

Sequence <220> <223> Description of Artificial

Thr 100105110 Leu Pro Pro Thr
Gy Gy Thr Lys Leu Gu lle Lys Arg 115120125 28/61
WOz <211> 108 <212> PRT <213> Artifi cigdrus2007/025080

Phe Cys

Phe Ay

Qnﬂllﬁhf‘ﬂ Q\/nfh ti-¢ pnncfrnnf <400> 22 Asn.lla

Met Thr G n Thr
151015 Asp Arg
Asp Il-e Arg Asn
Lys Pro Asp Ay
Tyr Thr Ser Arg
Ser Ay 505560
Thr lle Ser Asn

Ser d

T S gﬁ?gg BECHIAR Sl

Q1124 JNSQgéBEByTélﬁlﬁﬁp&aﬁBdlgattvpps
ad 1 strySstiwd ugdbelrridke B3B40:8gwi yigtcshsnln
| arvSerinag yEkioiPy dtSEgrvapl MRl iaem
V*¥Sér* @y Thr Asp Tyr Ser Leu
lew du Gn

Tyr 2
Tin \
Leu H

f .
G o

r é%lavqlrdw

mouse ANGPTL4 109 QPEPPRFASW DEMNLLAHGL LQLGHGL
SP1 region
human ANGPTL4 110 SKSPRFASWD EMNVLAHGLL QLGQGL

SP1 region
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65707580 Gu Asp Ile Ala Thr Tyr Phe Cys Gn Gn Ay
Asn Thr Leu Pro Pro 859095 Thr Phe Ay Gy Ay Thr -
Lys Leu Qu Ile Lys Arg 100105 <210> 33 <211> 127
<212> PRT <213> Artificial Sequence <220> <223>

ﬁscri ption of Artificial Sequence: Synthetic .
sus sequence <220> <221> MOD RES <222>

(17)-(17) <223> Variable anino acid <220> <221>
MOD_RES <222> (49)..(48) <223> Variable am no acid
291 64 monoclonal antlbody that binds to ANGPTL3 and neutralizes at least one

activity of ANGPTL3, wherein the monoclonal antibody binds to a peptide consisting
of the amino acid sequence of SEQ ID NO: 10.

2. The monoclonal antibody of claim 1, wherein the monoclonal antibody is a _
mouse monoclonal antibody.

3. The monoclonal antibody of claim 1, wherein the monoclonal antibody is a
humanized monoclional antibody.

4. The moneclonal antibody of claim 1, wherein the monoclonal antibody is a
human monoclonal antibody.

5. The monoclonal antibody of claun 1, wherein the monoclonal antibody decreases
_the leve] of at least one serum lipid in vivo.

6. The monoclonal antibody of claim 1, wherein the monoclonal antibody
comprises a heavy chain variable region comprising the amino acid sequence of SEQ
ID NO: 20 and a light chain variable region comprising the amino acid sequence of
SEQ ID NO: 28.

7. The monoclonal antibody of claim 1, wherein the monoclonal antibody
comprises a heavy chain variable region comprising the amino acid sequence of SEQ
1D NO: 22 and a light chain variable region comprising the amino acid sequence of
SEQ ID NQO: 30.

8. The monoclonal antibody of claim 1, wherein the monoclonal antibody
comprises a heavy chain variable region comprising the amino acid sequence of SEQ
ID NO: 24 and a light chain variable region comprising the amino acid sequence of
SEQ ID NO: 32. '

9. The monoclonal antibody of claim 1, wherein the monoclonal antibody
comprises a heavy chain variable region comprising the amino acid sequence of SEQ
1D NO: 64 and a light chain variable region comprising the aminoe acid sequence of
SEQ ID NO: 68.

10. The monoclonal antibody of claim 1, wherein the monoclonal antibody
comprises a heavy chain variable region comprising the amino acid sequence of SEQ
ID NQO: 66 and a light chain variable region comprising the amino acid sequence of
SEQ ID NO: 70.

11. The monoclonal antibody of claim 1, wherein the riorioclonal antibody
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<400> 33 Net Ser Ser Ala G n Phe Leu Ay Leu Len Len
Leu Cys Phe G n Ay 151015 Xaa Arg Cys Asp Ile Gn
Met Thr G n Thr Thr Ser Ser Len Ser Ala 202530 Ser
Leu Gy Asp Arg Val Thr Ile Ser eye Arg Ala Ser Gn

50045 R SR AR e D T i

V'ﬁysdi;%lglg%ggﬁgﬁonﬁﬁsrgsm@mm Hlman@mud @hq/uekiaet omm $BNGr 20 and a Tight
chBi VHRRDI PR FOTEH RS GE9 Fe FOG GNP € @M Npatt
AR TV md; d’cldaxﬁgax%dgo@ cférﬂ 1%el%§fpthy?ﬁorﬁ)9%%i@yo&eu

ProProT Thr Lys Len Gu lle Lys
speqfidal iy 120026 tYﬁ‘Z‘iﬁw aﬁtopaaaan afbod? B anPRTy<@hrising a heavy

G e SERSNE. S20 SA232 DRSSELPUHOR 0L h- 2 nd
I@gg%n variable region comprising the amino acid sequence of SEQ ID NQ: 30.

13. The monoclonal antibody of claim 1, wherein the monoclonal antibody
specifically bfnds to the same epitope as an antibody comprising a heavy chain
variable region comprising the amino acid sequence of SEQ ID NO: 24 and a light
chain variable region comprising the amino acid sequence of SEQ ID NO: 32.

14. The monoclonal antibody of claim 1, wherein the monoclonal antibody
specifically binds to the same epitope as an antibody comprising a heavy chain
wvariable region comprising the amino acid sequence of SEQ ID NO: 64 and a light
chain variable region comprising the amino acid sequence of SEQ 1D NO: 68.

15. A monoclonal antibody that binds to ANGPTL3 and neutralizes at least one
activity of ANGPTL3, wherein the monoclonal antibody specifically binds to the
same epitope as an antibody comprising a heavy chain variable region comprising the
amino acid sequence of SEQ ID NO: 66 and a light chain variabie region comprising
the amino acid sequence of SEQ ID NO: 70.

16. The monoclonal antibody of claim 1, wherein the antibody binds to a peptide
consisting of the amino acid sequence of SEQ ID NO: 10 with a Kp cﬁ‘ less than 50
nM.

17. The monoclonal antibody of claim 16, wherein the antibody binds to a peptide
consisting of the amino acid sequence of SEQ ID NO: 10 with a Kp of iess than 30
nM.

18. The monocional antibody of claim 16, wherein the antibody binds to a peptide
consisﬁng of the amino acid sequence of SEQ ID NO: 10 with a K of less than 10
nM.

19. The monocional antibody of claim 16. wherein the antibody binds to a peptide

consisting of the amine acid sequence of SEQ ID NO: 10 with 2 Kp of less than 5 nM.
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<221> MOD_RES <222> (30)-(30) <223> Variabl e amni no
acid <400> 34 Asp Ile @n Met TimGn Thr Thr Ser Ser
Leu Ser Ala Ser Leu Ay 151015 Asp Arg Val Thr Ile
Ser Cys Arg Ala Ser G n Asp Ile Xaa Asn Tyr 202530
30/ 61 Tyr Tyr Thr Ser Arg Leu His Ser Ay Val Pro Ser
Aro Phe Ser Ay 505560 Ser Ay Ser Gy Thr Asp Tyr
Sex' Leu Thr Ile Ser Asn . Leu Au G n 657075BO G u Asp
Ile Ala Thr Tyr Phe Cys Y% an Gy Asn Thr. Leu Pro
Pro 859095 Thr Phe Gsyoughye nystite Lys Leu Qu Ile Lys
Arg 100105 <210> 35 <211> 10 <212> PRT <213>

<LLOARRATEPE PEARMSEGEEE: <320> <223> Description of
<120 Vadob L dih R AnPERHERC Rear¥n hitgki£ pepti de

<130> 07705.0026-00304

140>
<l4]l>

<150> 60/873,834
<151> 2006-12-08

<160> 112

<170> PatentlIn version 3.3

<210> 1

<211> 455

<212%» PRT

«213> Mus musculus

<400> 1

Met
1

Ser

Pro

Gly

Lys

65

Ser

Lys

Val

Glu

His Thr Ile Lys Leu Phe Leu Phe Val Val Pro Leu Val Ile Ala
5 10 15

Arg Val Asp Pro Asp Leu Ser Ser Phe Asp Serx Ala Pro Ser Glu
20 25 30

Lys Ser Arg Phe Alz Met Leu Asp Asp Val Lys Ile Leu Ala Asn
35 40 45

Leu Leu Gln Leu Gly His Gly Leu Lys Asp Phe Val His Lys Thr
50 55 60

Gly G1ln Iie Asn Asp Ile Phe Gln Lys Leu Asn Ile Phe Asp Gln

Phe Tyr Asp Leu Ser Leu Arg Thr Asn Glu Ile Lys Glu Glu Glu
85 g0 a5

Glu Leu Arg Arg Thr Thr Ser Thr Leu Gln val Lys Asn Glu Glu
100 105 110

Lys Asn Met Ser Val Glu Leu Asn Ser Lyz Leu Glu Ser Leu Leu
115 120 125

Glu Lys Thr Ala Leu Gln His Lys Val Arg Ala Leu Glu Giu Gln
13¢ 135 140



Leu

145

val

Glu

His

Gln

Thr

225

Asp

Ser

Tyr

Lys

Gly

305

Tyzr

Asp

Ser

<400> 35 Ay Tyr Thr Phe Thr Ser Tyr Val Met His 1510
<210> 36 <211> 17 <212>
<220> <223> Description
Synt heti c pepti de <400>

Asp Ay Thr

Gy Tyr

Thr Asn Leu Ile

Thr

Leu

Met

Glu

210

Thr

Leu

Gly

Cys

Asp

290

Phe

Ala

Trp

His

Ser

Leu

Gln

185

Pro

Pro

Pro

val

Asp

275

Gly

Gly

Ile

Lys

Glu
355

Leu

Gln

180

Ile

Ser

Pro

Ala

TYyTr

260

Thr

Ser

Arg

val

Asp

340

Thr

Lys

165

Ser

Lys

Glu

Leu

Asp

245

Thr

Gln

Gin

Leu

Gln

325

Ser

Asn

Lys Tyr Asn
<210> 37 <211> 10 <212>
<220> <223> Description
Synt hetic peptide

150

Ser

val

Glu

Asn

Gln

230

Cys

Ile

Ber

Asp

Asp

310

Gln

Lys

TyTr

Phe Asp Tyr
<213> Artificial

31/61
1510 <210> 38 <211> 10 <212> PRT

PRT <213> Artifici al
of Artificial

Sequence

Sequence:

36 Tyr The Asn,
G u Lys Phe Lys 151015 dvy

PRT <213> Artifici al
rtificial

9

Sequence <220>
Leu Ser Pro Ala Gly Ala Gln

Phe

Glu

Ile

Ser

215

Leu

Ser

Lys

Gly

Phe

295

Gly

Ser

His

Thr

vVal

Glu

Glu

200

Leu

Asn

Ala

Pro

Ser

2B0

Asn

Glu

Asn

Tyr

Leu
360

Glu

G1ln

185

Lys

Ser

Glu

val

Arg

265

Pro

Glu

Phe

Tyr

val

345

His

Gln
170
Tyx
Gln
Ser
Thr
Tyr
250
Asn
Trp
Thr
Trp
Ile
330

Glu

Val

155

Gln

Lys

Leu

Lys

Glu

235

Asn

Ser

Thr

Trp

Leu

315

Leu

Tyr

Ala

AsSp

Gln

Arg

Serxr

220

Asn

Arg

Gln

Leu

Glu

300

Gly

Arg

Ser

Glu

Glu

AsSn

Leu

Lys

205

Arg

Thr

Gly

Gly

Ile

285

Asn

Leu

Leu

Phe

Ile
365

Pro Tyr Asn

Sequence

Sequence:
0> 37 Au Gy Asp Tyr Tyr

His

Ser

Ser

190¢

Thr

Ala

Glu

Glu

Phe

270

Gln

Tyr

Glu

Glu’

His
350

Ala

Pro

Ile

175

Gln

Gly

Pro

Gln

His

255

Asn

His

Giu

Lys

Leu

335

Leu

Gly

Glu

160

Arg

Gln

Ile

Arg

Asp

240

Thr

Val

Arg

Lys

Ile

320

Gln

Gly

Asn



Ile

Asn

3gs

Gly

Tyr

Tyr

<223> Description of Artificial Sequence: Synthetic
peptide <400> 38 Ay Tyr Thr Phe Ile Ser Cys Val Mt
His 1510 <210> 39 <211> 17 <212> PRT <213> Artifici al
Sequence <220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 39 Tyr Ile Asn Pro
Tyr Asn Asp Ay Thr Lys Tyr Asn Qu Lys Phe Lys
151015 Ay <210> 40 <211z/¢h0 <212> PRT <213>
Artificial Sequence <220> <223> Descri ption of
Bor P H%F’*’-“S@&U@éé‘%s Syhtethicd mp‘thi‘*osér&’aogmo Au
y Asp Tyr Tyr y Tyr Phe Asp 1510 <210> 41
<211> 10 <212> PRT <213> Artifici aI Sequence

His Arg Ala Lys Gly Gln Leu Tyr Cys Pro Glu Ser Tyr Ser Gly
380 395 400

Trp Trp Trp Asn Asp Ile Cys Gly Glu Asn Asn Leu Asn Gly Lys
‘ 405 410 415

Asn Lys Pro Arg Thr Lys Ser Arg Pro Glu Arg Arg Arg Gly Ile
420 425 430

Trp Arg Pro Gln Ser Arg Lys Leu‘fyr Ala ¥le Lys Ser Sexr Lys
435 440 445

Met Met Leu Gln Pro Thr Thr
450 455

<210> 2

<211l> 462

<212» PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Synthetic

construct

<400> 2

Met
1

Ser

Pro

Gly

Lys

65

Ser

His Thr Ile Lys Leu Phe Leu Phe Val Val Pro Leu Val Ile Ala

Arg Val Asp Pro Asp Leu Ser Ser Phe Asp Ser Rla Pro Ser Glu
20 25 30

Lys Ser Arg Phe Ala Met Leu Asp Asp Val Lys Ile Leu Ala Asn

Lteu Leu Glp Leu Gly His Gly Leu Lys Asp Phe Val His Lys Thr
50 55 60

Gly Gln Ile Asn Asp Ile Phe Gln Lys Leu Asn Ile Phe Asp Gln
70 75 80

Phe Tyr Asp Leu Ser Leu Arg Thr Asn Glu Ile Lys Glu Glu Glu
85 20 95



32/ 61 <220> <223> Description of Artificial Sequence:
Synthetic peptide <400> 41 Gy Tyr Thr The Thr Ser
Tyr Val Met Hs 1 5 10 <210> 42 <211> 17 <212>
PRT

4/61

Lys Glu Leu Arg Arg Thr Thr Ser Thr Leu Gin val Lys Asn Glu Glu
100 105 110

Val Lys Asn Met Ser Val Glu Leu Asn Ser Lys Leu Glu Ser Leu Leu
115 120 125

Glu Glu Lys Thr Ala Leu Gln His Lys Val Arg Ala Leu Glu Glu Gln
130 135 140

Leu Thr Asn Leu Ile Leu Ser Pro Ala Gly Ala Gln Glu His Pro Glu
145 150 155 i60

val Thr Ser Leu Lys Ser Phe Val Glu Gln Gln Asp Asn Ser Ile Arg
165 170 175

Glu Leu Leu Gln Ser Val Glu Glu Gln Tyr Lys Gln Leu Ser Gln Gln
180 185 150

His Met Gln Ile Lys Glu Ile Glu Lys Gln Leu Arg Lys Thr Gly Ile
195 200 208

Gln Glu Pro Ser Glu Asn Ser Leu Ser Ser Lys Ser Arg Ala Pro Arg
210 215 220

Thr Thtr Pro Pro Leu Gln Leuw Asn Glu Thr Glu Asn Thr Glu Glin Asp
225 230 235 240

Asp Leu Pro Ala Asp Cys Ser Ala Val Tyr Asn Arg Gly Glu His Thr
245 250 255

Ser Gly Val Tyr Thr Ile Lys Pro Arg Asm Ser Glo Gly Phe Asn Val
260 265 270

Tyr Cys Asp Thr Gln Ser Gly Ser Pro Trp Thr Leu Ile Gln His Arg
275 280 285

Lys Asp Gly Ser Gln Asp Phe Asn Glu Thr Trp Glu Asn Tyr GlurLys
290 285 300

G@ly Phe Gly Arg Leu Asp Gly Glu Phe Trp Leu Gly Leu Glu Lys Ile
305 310 315 320

Tyr Ala Ile Val Gln Gln Ser Asn Tyr Ile Leu Arg Leu Glu Leu Gln
325 330 335



<213> Artificial Sequence <220> <223>
Description of Artificial peptide Sequence: Synthetic
<400> 42 Tyr Ile Asn Pro Tyr Asn Asp Ay Thr Lys
Tyr Asn G u Asn Phe Lys 151015 Ay <210> 43 <211> 10
<212> PAT <213> Artificial Sequence

5/61

Asp Trp Lys Asp Ser Lys His Tvyr val Glu Tvr Ser Phe His Teu Qly
340 345 350

Ser His Glu Thr Asn Tyr Thr Leu His Val Ala Glu Ile Ala Gly Asn
355 360 365

Ile Pro Gly Ala Leu Pro Glu His Thr Asp Leu Met Phe Ser Thr Trp
370 375 380

Asn His Arg Ala Lys Gly Gln Leu Tyr Cys Pro Glu Ser Tyr Ser Gly
385 390 395 400

Gly Trp Trp Trp Asn Asp Ile Cys Gly Glu Asnt Asn Leu Asn Gly Lys
405 410 415

Tyr Asn Lys Pro Arg Thr Lys Ser Arg Pro Glu Arg Arg Arg Gly Ile
420 425 ) 430

Tyr Trp Arg Pro Gln Ser Arg Lys Leu Tyxr Ala Ile Lys Ser Ser Lys
435 440 445

Met Met Leu Gln Pro Thr Thr Gly His His His His His His
450 455 460

<«210> 3

<21l> 460

<212> PRT

<213> Homo sapiens

<400> 3
Met Phe Thr Ile Lys Leu Leu Leu Phe Ile Val Pro Leu Val Ile Ser
1 5 10 15

Ser Arg Ile Asp Gln Asp Asn Ser Ser Phe Asp Ser Leu Ser Pro Glu
20 25 30

Pro Lys Ser Ara Phe Ala Met Leu Asp ASp Val Lys Ile Leu Ala Asn
35 40 45

Gly Leu Leu Gln Leuw Gly His Gly Leu Lys Asp rhe Val .His Lys Thr

Lys Gly Gln Ile Asn Asp Ile Phe Gln Lys Leu asn Ile Phe Asp Gln
€5 70 75 g0



Ser

Lys

Val

Glu

Leu

145

Val

Asp

His

Gln

Thr

225

Gly

Ser

Tyr

Ile

<220> <223> Description of Artificial

Tyr

Phe

Glu

Lys

Glu.

130

Thr

Thr

Leu

Ser

Glu

210

Thr

Ile

Gly

Cys

Asp
290

Phe Asp Tyr
<213> Artificial

Tyr

Leu

Asn

115

Lys

Asn

Ser

Leu

Gln

195

Pro

Pro

Pro

Metr

Asp

275

Gly

Asp

Arg

100

Met

Ile

Leu

Leu

Gin

180

Iile

Thr

Phe

Ala

Tyr

260

Val

Ser

Leu

8S

Arg

Ser

Leu

Ile

Lys

165

Thr

Lvys

Glu

Leu

Glu

245

Ala

Ile

Gln

Ser

Thr

Leu

Leu

Gln

150

Thr

vVal

Glu

Ile

Gln

230

Cys

Ile

Ser

Asn

1510

Leu

Thr

Glu

Gln

135

hsn

phe

Glu

Ile

Ser

215

Leu

Thr

Arg

Gly

Phe
295

Gln

Tyr

Leu

120

Gln

Gln

Val

Asp

Glu

200

Leu

Asn

Thr

Pro

Ser

280

Asn

<210> 44
Sequence

Thr

Lys

105

Asn

Lys

Pro

Glu

Gln

i85

Asn

Ser

Glu

Ile

Ser

265

Pro

Glu

6/61

Ser

90

Leu

Ser

Val

Glu

Lya

170

Tyxr

Gln

Ser

Ile

Tyr

250

Asn

Trp

Thr

Glu

Gln

Lys

Lys

Thr

155

Gln

Lys

Leu

Lys

Arg

235

Asn

Ser

Thr

Trp

Ile

Val

Leu

Tyr

140

Pro

Asp

Gln

Arg

Pro

220

Asn

Arg

Gln

Leu

Glu
300

Lys

Lys

Glu

125

Leu

Glu

Asn

Leu

Arg

205

Arg

val

Gly

Val

Ile

285

Asn

Sequence:
Synthetic peptide <400> 43 Gu Ay Asp Tyr Tyr Ay
<211> 11

Glu

Asn

110

Ser

Glu

His

Ser

Asn

190

Thr

Ala

Lys

Glu

Phe

270

Gln

Tyr

Glu

85

Glu

Leu

Glu

Pro

Ile

175

Gin

Ser

Pro

His

His

255

His

His

Lys

<212> PLC

Glu

Glu

Leu

Gln

Glu

160

Lys

Gln

Ile

Arg

Asp

240

Thr

Val

Arg

TYY



<220> <223> Description of Artificial peptide
Sequence: Synthetic <400> 44 Arg Ala Ser A n Asp
Ile Ser Asn Phe Leu Asn 1510 33/61 <210> 45 <211> 7
<212> PRT <213, Artificial Sequence

7/61

Gly Phe Gly Arg Leu Asp Gly Glu Phe Trp Leu Gly Leu Glu Lys Ile
3065 310 315 320

Tyr Ser Ile Val Lys Gln Ser Asn Tyr Val Leéu Arg Ile Glu Leu Glu
' 325 330 335

Asp Trp Lys Asp Asn Lys His Tyr Ile Glu Tyr Ser Phe Tyr Leu Gly
340 345 350

Asn His Glu Thr Asn Tyr Thr Leu His Leu Val Ala Ile Thr Gly Asn
355 360 365

val Pro Asn Ala Ile Pro Glu Asn Lys Asp Leu Val Phe Ser Thr Trp
370 375 380

Asp His Lys Ala Lys Gly His Phe Asn Cys Pro Glu Gly Tyr Ser Gly
385 380 395 400

Gly Trp Trp Trp His Asp Glu Cys Gly Glu Asn Asn Leu Asn Gly Lys
405 410 415

Tyr Asn Lys Pro Arg Ala LyslSer Lys Pro Glu Arg Arg Arg Gly Leu
420 425 439

Ser Trp Lys Ser Gln Asn Gly Arg Leu Tyr Ser Ile Lys Ser Thr Lys
435 440 . 445

Met Leu Tle His Pro Thr Asp Ser Glu Ser Phe Glu
450 455 460

<210> 4

<211> 467

<212> PRT

«213> Artificial Sequence

<220>
«223> Description of Artificial Sequence: Synthetic
construct
<400> 4
Met Phe Thr Ile Lys Leu Leu Leu Phe Ile Val Pro Leu Val Ile Ser
1 5 10 15

Ser Arg Ile Asp Gln Asp Asn Ser Ser Phe Asp Ser Leu Ser Pro Glu
20 25 30



<220> <223> Description of Artificial Sequence:
Synthetic peptide <400> 45 Tyr Tin Ser Arg Leu His
Set 15 <210> 46 <211> 9 <212> PRT <213> Artifici al
Sequence <220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 46 G n Gn Ay Asn
Thr Leu Pro Pro Thr 15 <210> 47 <211> 11 <212> PRT
<213> Artificial Sequencess220> <223> Descri ption of

Artificial Sequence: Synthetic peptide <400> 47 Trp
Pro IfeaSBe PR AbD P ESASHP ASR Ry el A A8 1<210> 48

Gly Leu Leu Gln Leu Gly His Gly Leu Lys Asp Phe Val His Lys Thr
50 55 60

Lys Gly Gin Ile Asn Asp Ile Phe Gln Lys Leu Asn Ile Phe Asp Gin
€5 70 75 BO

Ser Phe Tyr Asp Leu Ser Leu Gln Thr Ser Glu Ile Lys Glu Glu Glu
85 80 95

Lys Glu Leu Arg Arg Thr Thr Tyr Lys Leu Gln Val Lys Asn Glu Giu
100 105 110

Val Lys Asn Met Ser Leu Glu Leu Asn Ser Lys Leu @lu Ser Leu Leu
115 120 125

Glu Glu Lys Ile Leu Leu Gln Gln Lys Val Lys Tyr Leu Glu Glu Gln
130 135 140

Leu Thr Asn Leu Ile Gin Asn Gln Pro Glu Thr Pro Glu His Pro Glu
145 150 155 160

Val Thr Ser Leu Lys Thr Phe Val Glu Lys Gln Asp Asn Ser Ile Lys
165 170 178

Asp Leu Leu Gln Thr Val Glu Asp Gln Tyr Lys Gln Leu Asn Gln Gln
180 185 190

His Ser Gln Ile Lys Glu Ile Glu Asn Gln Leu Arg Arg Thr Ser Ile
195 200 205

Gln Glu Pro Thr Glu Ile Ser Leu Ser Ser Lys Pro Arg Ala Pro Arg
210 215 220

Thr Thr Pro Phe Leu Gln Leu Asn Glu Ile Arg Asn Val Lys His Asp
225 230 235 240

Gly Ile Pro Ala Glu Cys Thr Thr Ile Tyr Asn Arg Gly Glu His Thr
245 250 . 255

Ser Gly Met Tyr Ala Ile Arg Pro Ser Asn Ser Gln Val Phe His Val
260 265 270



<211> 7 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
pepti de <400> 48 Tyr Thr Ser My Leu His Ser 15 34/61
<210> 49 <211> 9 <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial Sequence:
Synthetic peptide <400> 49 Gn Gn Ay Asn Thr Leu
Pro Pro Thr 15 <210> 50 sZ41> 11 <212> PRT <213>
Artificial Sequence <220>

-

Tyr Cys Asp Val Ile Ser Gly Ser Pro Trp Thr Leu Ile Gln His Arg
275 280 285

Ile A¢p Gly Ser Gln Asn Phe Asn Glu Thr Trp Glu Asn Tyr Lys Tyr
290 295 300

Gly Phe Gly Arg Leu Asp Gly Glu Phe Trp Leun Gly Leu Glu Lys Ile
305 310 315 320

Tyr Ser Ile Val Lys Gln Ser Asn Tyr Val Leu Arg Ile Glu Leu Glu
325 330 3135

ASp Trp Lys Asp Asn Lys His Tyr Ile Glu Tyr Ser Phe Tyr Leu Gly
340 345 350

Asn His Glu Thr Asn Tyr Thr Leu His Leu Val Ala Ile Thr Gly Asn
355 . 360 ’ 365

Val Pro Asn Ala Ile Pro Glu Asn Lys Asp Leu Val Phe Ser Thr Trp
370 375 380

Asp His Lys Ala Lys Gly His Phe Asn Cys Pro Glu Gly Tyr Ser Gly
385 390 395 400

Gly Trp Trp Trp His Asp Glu Cys Gly Glu Asn Asn Leu Asn Gly Lys
405 410 415

Tyr Asn Lys Pro Arg Ala Lys Ser Lys Pro Glu Arg Arg Arg Gly Leu
420 425 430

Ser Trp Lys_Ser Gln Asn Gly Arg Leu Tyr Ser Ile Lys Ser Thr Lys
435 440 445

Met Leu Ile His Pro Thr Asp Ser Glu Ser Phe Glu Gly His His His
450 455 460

His His His
465

«<210> 5

<21l1> 1605

«=212> DNA

<213> Mus musculus



<223> Description of Artificial Sequence: Synthetic

peptide .<400> 50 Arg Ala Ser Gn Asp Ile Arg Asn Tyr

Leu Asn 1510 <210> Si <211> 7 <212> PAT <213>

Artificial Sequence <220>

10/61

<400> 5
tcaggaggga gaagttceaa attgcitaaa attgaataat tgagacaaaa aatgcacaca 60
attaaattat tcctttttgt tgttccttta gtaattgcat ccagagtgga tccagacchtt 120
tcatcatttg attckgcace ttcagagcca aaatcaagat ttgetatgtt ggatgatgtc 189
aaaattttag cgaatggcoct cckgoagertyg ggtcatggac ttaaagatbit tgtcocataag 240
actaagggac aaattaacga catatttcag aagctcaaca tatttgaica gtetttttat 300
gacctatcac ttogaaccaa tgasatcaaa gaagaggaaa aggagctaag aagaactaca 360
tctacactac aagttaaaaa cgaggaggtg aagaacatgt cagtagaact gaactcaaag 420
cttgagagtc tgctggaaga gaagacagece cttcaacaca aggtcaggge tttggaggag 480
cagctaacca acttaattcet éégcccagct ggggctcagg agcacccaga agtaacatca 540G
ctcaaaagtt ttgtagaaca gcaagacaac agcoataagag aactcctcca gagtgtggaa 600
gaacagtata aacaattaag tcaacagcac atgcagataa aagaaataga aaagcagctc 660
agaaagactg gtattcaaga accctecagaa aattctettt cttctaaaﬁc aagagcacca 720
agaactactc ccecctcttoa actgaacgaa acagaaaata cagaacaaga tgaccttect 780
gcogactget ctgocgttta taacagaggc gaaéatacaa gtggcgtgta cactattaaa 840
ccaégaaact cccaagggtt taatgtctac tgtgatacce aatcaggeag tocatggaca 900
ttaattcaac accggaaaga tggctcacag gacttcaacg aaacatggga aaactacgaa 950
aaggygcittg ggaggctoga tggagaattt kggttgggec tagagaagat ctatgctata 1020
gtccaacagt ctaactacat tttacgactc gagctacaag actbggaaaga cagcaagcac 1080
tacgttgaat actecttteoa cotgggeagt cacgaaacca actacacgct acatgtggcot 1140
gagattgcotg gcaatatcece tggggocctc ccagagcaca cagacctgat gttttctaca 12060
tggaatcaca gagcaaaggg acagetctac tgtccagaaa gttactcagg tggctggtag 1260
tggaatgaca tatgtggaga aaacaaccta aatggaaaat acaacaaacc cagaaCccaaa 1320
tccagaccay agagaagaag agggatctacg tggagacctc agagcagaaa gctctatgcet 1380
atcaaatcat ccaaaatgat gctoccagcce accacctaag aagcttcaac tgaactgaga 1440
caaaataaaa gatcaataaa ttaaatatta aagtcctccc gatcactgta gtaatctggt 1500
attaaaattt taatggaaag cttgagaatt gaatttcaat taggtttaaa ctcattgtta 1560
agatcagata traccgaatc aacgtaaaca aaatttatcet tttte 1605



<223> Description of Artificial

Synt hetic <400> Si

<210> 52

<210> &

<211> 2126
<212> DNA
<213> Homo

<400> 6
tteocagaaga

attaagctce
tcatcatttg
aaaattttag
acgaagggcc
gatctatecgc
tataaactac
cttgaaagcce
caactaacta
cttaaaactt
gaccaatata
agaaggacta
agaactactc
gctgaatgta
cccagcaact
ttaattcaac
tatggttttg
gtgaagcaat
tatactgaat
gcgattactg
tgggatcaca
tggcatgatyg
tctaagccag
ataaaatcaa
gcaaatttaa

atctggtatt

sapiens

aaacagttec
ttetttttat
attctetate
ccaatggect
aaattaatga
tgcaaaccayg
aagtcaaaaa
téctagaaga
acttaattca
ttgtagaaaa
aacaattaaa
gtattcaaga
cetttctEca
ccaccattta
ctcaagtttt
atcgaataga
ggaggcttga
ctaattatgt
attcttttta
graatgtcee
aagcaaaagg
agtgtggaga
agaggagaag
ccaaaatgtt
aaggcaataa

aaatccttaa

<211>

acgttgettg
tgttecteta
tccagageeca
ccttecagttyg
catatttcaa
tgaaatcaaa
tgaagaggta
aaaaattcta
aaatcaacct
acaagataat
ccaacagcat
acccacagaa
gttgaatgaa
taacagaggt
tecatgtcetac
tggatcacaa
tggagaattt
tttacgaatt
cttgggaaat
caatgcaatc
acacttcaac
aaacaaccta
aggattatct
gatceatcca
tttaaacatt

gagaaagctt

Tyr Thr

11/61

aaattgaaaa
gttatttect
aaatcaagat
ggacatggtc
aaactcaaca
gaagaagaaa
aagaatatgt
cttcaacaaa
gaaactcecag
agcatcaaag
agtcaaataa
atttctctat
ataagaaatg
gaacatacaa
tgtgatgtta
aacttcaatg
tggttgggec
gagttggaag
cacgaaacea
coggaaaaca
tgteocagagg
aatggtaaat
tagaagtetc
acagattcag
-aacctecattc

gagaaataga

tcaagataaa
ccagaattga
ttgetatgtt
ttaaagactt
tatttgatca
aggaactgag
cacttgaact
aagtgaaata
aacacccaga
accticteca
aagaaataga
cttecaagec
taaaacatga
gtggcatgta
tatcaggtag
aaacgtggga
tagagaagat
actggaaaga
actatdcget
aagatttggt
gttatteagg
ataacaaacc
aaaatggaag
aaagctttga
caagttaatg

tttttettat

pepti de Sequence:
Ser Arg Leu Hi s Ser

aatgttcaca
tcaagacaat
agacgatgta
tgtccataay
gtctttttat
aagaactaca
caactCaaaa
tttagaagag
agtaacttca
gaccgtggaa
aaatcagctc
aagagceacca
tggeattcct
tgccatcaga
tccatggaca
gaactacaaa
atactccata
caacaaacat
acatctagtt
gttttoctact
aggctggtgg
aagagcaaaa
gttatactct
atgaactgag
tggtctaata

cttaaagtca

15

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500

1560



9

<212> PRT

<213> Artificial
<223> Description of Artificial

Synt heti ¢ <400> 52

ctgtctattt
caatcaaaat
atggtcacaa
aaatttagag
ttaaaaaact
tgtacagtte
tgtgtaaaaa
tggagtaaat
attaaaataa
aacatgaggt
<210> 7
<21l> 232
<212> PRT
<213>
<220>
<223>
const
<400> 7

Ser Arg Val
1

Pro Lys Ser

Gly Leu

38

Len

Lys Gly Gln

50

Ser FPhe

65

Tyx

Lys Glu Leu

val Lys Asn

aagattaaac
tcttataata
tctagattat
actttcatte
agtactcttg
ttazatgttg
tctgtaatac
gtttgataﬁg
gttegetgte

atcactatac

ruct

Asp Pro As

5

Arg Phe Al

20

Gln Leu Gl

Ile Asn As

Se
70

Asp Leu

Arg Arg

85

Met
100

Ser

Thr

Val

ataczatcac
ctatttgtet
aatcaatagg
taaaaggcat
ttaaaactct
tagtattaat
aa;tttttaa
atttatttat

tttaaacaaa

cttatt

Artificial Segquence

Description of Artificial

p Leu Ser

a Met Leu

y His Gly

Ile
55

P Phe

r Leu Arg

Thr

Ser

Glu Leu

12/61
ataaccttaa
taaattttgt
tgaacttatt
catatgagct
aaacttgact
ttcaaaacta
actgatgctt
gaaacdctaat

tggagatgac

agaataccgt
gatgtgggaa
aaataacttt
aatatcacaa
aaatacagag
aaaatcgtea
cattttgeta
gaégcagaat

tactaagtca

Sequence: Synthetic

Phe
10

Ser Asp

Asp Val

25

ABp

Leu Lys Asp

Gln Lys Leu

Glu
75

Thr Asn

Thr Leu Gln

20

Asn Ser

105

Lys

Ser Ala

Lys Ile

30

Phe Val

45

Asn Ile

60

Ile Lys

Val

Lys

Leu Glu

Sequence
pepti de Sequence:

Pro

Leu

His

Phe

Glu

Asn

Ser

ttacatttet
tcaattttag
tctaaataaa
ctttceecagt
gactggtaat
gcacagagta
caaaataatt
taaatactgt

cattgacttt

Ser Glu

15

Ala Asn

Lys Thr

Asp Gln

Glu Glu
80

Glu Glu
95

Leu Leu

110

<220>

1620

1680

1740

1800

1860

1920

1380

2040

2100

2126



Gn Gn dy Asn Thr Leu Pro Pro Thr 15 35/61 <210>
53 <211> 10 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
consensus sequence <400> 53 dy Tyr Thr Phe Thr Ser
Tyr Val 15 net H's 10 <210> 54 <211>

13/51

@lu Glu Lys Thr Ala Leu Gln His Lys Val Arg Als Leu Glu Glu Gln
115 12¢ 125

Leu Thr Asn Leu Ile Leu Ser Pro Ala Gly Ala Gln Glu His Pro Glu
130 135 140

Val Thr Ser Leu Lys Ser Phe Val Glu Gln Gln Asp Asn Ser Ile Arg
145 150 155 160

Glu Leu Leu Gln Ser Val Glu Glu Gln Tyr Lys Gln Leu Ser Gln Gln
165 170 175

His Met Glm Ile Lys Glu Ile Glu Lys Gln Leu Arg Lys Thr Gly Ile
180 i85 i9Q

Gln Glu Pro Ser Glu Asn Ser Leu Ser Ser Lys Ser Arg Ala Pro Arg
195 200 205

Thr Thr Pro Pro Leu Gln Leu Asn Glu Thr Glu Asn Thr Glu Glin Asp
- 210 215 220

Leu Glu His His His His His His
225 230

<210> 8

<211> 232

<212> PRT

«213> Artificial Sequence

<220>
«223> Description of Artificial Sequence: Synthetic
congtruct
<400> 8
Asp Gln Asp Asn Ser Ser Phe Asp Ser Leu Ser Pro Glu Pro Lys Ser
1 5 10 1s

Arg Phe Ala Met Leu Asp Asp Val Lys Ile Leu Ala Asn Gly Leu Leu
20 25 30

Gln Leu Gly His Gly Leu Lys Asp Phe Val His Lys Thr Lys Gly Gln
35 40 45

Ile Asn Asp Ile Phe Gln Lys Leu Asn Ile Phe Asp Gln Ser Phe Tyr
50 ' 55 60



17 <212> PRT  <213> Artificial Sequence <220>
<223> Description of Artificial consensus sequence
Sequence: Synthetic <400> 54

14/61

Asp Leu Ser Leu @Gln Thr Ser Glu Ile Lys Glu Glu Glu Lys Glu Leu
65 70 75 890

Arg Arg Thr Thr Tyr Lys Leu Gln Val Lys Asn Glu Glu Val Lys Asn
85 90 a5

Met Ser Leu Glu Leu Asn Ser Lys Leu Glu Ser Leu Leu Glu Glu Lys
100 105 110

Ile Leu Leu Gln Gln Lys Val Lys Tyr Leu Glu Glu Gln Leu Thr Asn
115 120 125

Leu Ile Gln Asn Gln Pro Glu Thr Pro Glu His Pro Glu Val Thr Ser
130 135 140

Leu Lys Thr Phe Val Glu Lys Gln Asp Asn Ser Ile Lys Asp Leu Leu
145 150 155 160

Gin Thr Val Glu Asp Gln Tyr Lys Gln Leu Asn Gln Gln His Ser Gln
165 176 175

Ile Lys Glu Ile Glu Asn Gln Leu Arg Arg Thr Ser Ile Gln Glu Pro
180 185 150

Thr Glu Ile Ser Leu Ser Ser Lys Pro Arg Ala Pro Arg Thr Thr Pro
185 200 . 205

Phe Leu Gln Leu Asn Glu Ile Arg Asn Val Lys His Asp Gly Ile Pro
210 ' 215 220

Leu Glu His His His His His His
225 230

«210> 9

<211> 26

<212> PRT

<213> Mus musculus

<400> 8
Glu Pro Lys Ser Arg Phe Ala Met Leu Asp Asp Val Lys Ile Leu Ala
1 5 10 15

Asn @Gly Leu Leu-Gln Leu Gly His Gly Leu
20 25



Tyr Ile Asn Pro Tyr Asn Asp Gy Thr Lys Tyr Asn GQu
Lys Phe Lys 151015 dvy <210> 55 <211> 10 <212> PRT
<213> Artificial Sequence <220> <223> Descri ption of
Artificial Sequence: Synthetic consensus sequence
<400> 55 nmu Gy Asp Tyr Tyr my Tyr Phe Asp Tyr 1510
<210> 56 <211> 11 <212> PRT <213> Artificial Sequence
<220> <223> Description gsArtificial Sequence:

Synt heti c consensus sequence 36/61 <220> <221>

MOD RES <222> (7)..(7)

«210> 107

<2il> 26

<212> PRT

<213> Homo sapiens

<400> 10
Glu Pro Lys Ser Arg Phe Ala Met Leu Asp Asp Val Lys Ile Leu Ala

1

5 10 15

Asn Gly Leu Leu Gin Leu Gly His Gly Leu

20 25

<210> 11

<211> 50

<212> PRT

«213> Mus musculus

<400> 11
Ser Arg Val Asp Pro Asp Leu Ser Ser Phe Asp Ser Ala Pro Ser Glu

i

5 10 1s

Pro Lys Ser Arg Phe Ala Met Leu Asp Asp Val Lys Ile Leu Ala Asn

20 25 30

Gly Leu Leu Gln Leu Gly His Gly Leu Lys Asp Phe Val His Lys Thr

35 40 45

Lys Gly

<210> 12

«211l> 50

«212> PRT

<213> Mus musculus

<400> 12
Asp Val Lys Ile Leu Ala Asn Gly Leu Leu Gln Leu Gly His Gly Leu

1

5 10 15

Lys Asp Phe Val His Lys Thr Lys Gly Gln Ile Asn Asp Ile Phe Gln

20 25 30

Lys Leu Asn Ile Phe Asp Gln Ser Phe Tyr Asp Leu Ser Leu Arg Thr

35 40 ’ 45

Asn Glu

50



<223> Variable am no acid <400> 56 Arg Ala Ser G n
Asp Ile Xaa Asn Tyr Leu Asn 1510 <210> 57 <211> 7
<212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic
consensus sequence <400> 57 Tyr Thr Ser Arg Leu His
Ser 15 <210> 58 <211> 9 <212> PRT <213> Artifici al
Sequence <220> <223> Deslgr‘iﬂpti on of Artificial
Sequence: Synthetic consehsus sequence <400> 58 G n
Gn Ay Asn Thr Leu Pro Pro Thr 15

<210> 13

<211> 50

<212> PRT

<213> Mus musculus

<400> 13
Gln Ile Asn Asp Ile Phe Gln Lys Leu Asgn Ile Phe Asp Gln Ser Fhe
1 5 10 15

Tyr Asp Leu Ser Leu Arg Thr Asn Glu Ile Lys Glu Glu Glu Lys Glu
20 25 30

Leu Arg Arg Thr Thr Ser Thr Leu Gln Val Lys Asn Glu Glu Val Lys
35 40 45

Asn Met
50

<210> 14

<21l1l> 50

«212» PRT

<213> Mus musculus

<400> 14 .
Ile Lys Glu Glu Glu Lys Glu Leu Arg Arg Thr Thr Ser Thr Leu Gin
1 ] 10 15

Val Lys Asn Glu Glu Val Lys Asn Met Ser Val Glu Leu Asn Ser Lys
20 25 30

Leu Glu Ser Leu Leu Glu Glu Lys Thr Ala Leu Gln His Lys Val Arg
35 40 45

Ala Leu
50

<210> 15

<211> 50

212> PRT

<213> Mus musculus

<400> 15
Ser Val Glu Leu Asn Ser Lys Leu Glu Ser Leu Leu Glu Glu Lys Thr
1 5 10 15

Ala Leu Gln His Lys Val Arg Ala Leu Glu Glu Gln Leu Thr Asn Leu
20 25 30



Ile

Lys

<210> 59 <211> 224 <212> PRT <213> Mus muscul us <400>
59 Ser Arg Val Asp Pro Asp Leu Ser Ser Phe Asp Ser
Ala Pro Ser Gu 151015 Pro Lys Ser Arg Phe Al a Met
Leu Asp Asp Val Lys Ile Leu Ala Asn 202530 Gy Leu
Leu Gn Leu Gy H's Ay Leu Lys Asp Phe Val H's Lys
Thr 354045 37/61 Ser Phe Tyr Asp Leu Ser Leu Aro Thr
Asn Qu lle T.1.< niu m’ri7 g{u 65707580 Lys G u Leu
Arg Arg Thr Thr Ser Thr 4% G n val Lys Asn Gu GQu
859095 Val Lys Asn Met Ser Val G u Leu Asn Ser Lys
Lewys€g prSaka By Ale ¢l G041 @84 Foo @l ErRuthtyEerThe Al a Leu
Gn*H s Lys Val Ard°Ala Leu u G4 G n 115120125 Leu
Thr Asn Leu Ile Leu Ser Pro Ala Ay Ala Gn Gu His
0 G u 130135140 Val Thr Ser Leu Lys Ser Phe Val du
g¢®n Gn Asp Asn Ser |le Arg

<210> 16

211> 50

212> PRT

<213> Mus musculus

<400> 16
Glu Glu Gln Leu Thr Asn Leu Ile Leu Ser Pro Ala Gly Ala Gln Glu

1

His

Ser

5 ‘ 10 15

Pro Glu Val Thr Ser Leu Lys Ser Phe Val Glu Gln Gln Asp Asn
20 25 30

Ile Arg Glu Leu Leu Gln Ser Val Glu Glu Gln Tyr Lys Gln Leu
35 40 45

Ser Gln

50

<210> 17

«211> 50

<«212» PRT

«213> Mus musculus

<4Q0> 17

Phe
1

Val Glu Gln CGln Asp Asn Ser Ile Arg Glu Leu Leu Gln Ser Val
5 190 i5

Glu Glu Gln Tyr Lys Gin Leu Ser Gln Gln His Met Gln Ile Lys Glu

20 25 30

Ile Glu Lys Gln Leu Arg Lys Thr Gly Ile Gln Glu Pro Ser Glu Asn

35 40 45

Ser Leu

50

<210> 18

<21l 50

<212> PRT

<213> Mus musculus



145150155160 G u Leu Leu Gn Ser Val Qu Qu Gn Tyr
Lys Gn Leu Ser Gn Gn 165170175 Hs Met Gn Ile Lys
GQulle Au Lys Gn Leu Arg Lys Thr Ay Ile 180185190
Gn Au Pro Ser Au Asn Ser Leu Ser Ser Lys Ser Arg
Ala Pro Arg 195200205 Thr Thr Pro Pro Leu G n Leu Asn
A u Thr Au Asn Thr Au G n Asp 210215220 <210> 60
<211> 224 <212> PRT <213> Honp sapi ens <400> 60 Asp

G n Asp Asn Ser Ser Phe %f)l Ser Leu Ser Pro Au Pro

<400iys Ser- 151015 Arg Phe Ala Met Leu Asp Asp Val Lys
Gln HilsgMdte@lnAlle PenCO Yi¢ GUv Lee CRO2580re IL6RT | & Asn Asp

1

lle Phe G&n Lys Leu Asn I*Pe Phe Asp G n Set the Tyr
505560 Asp Leu Set Leu G n Thr Set Qu lle Lys Qu

Ile €nUciQ troly& EuinkieBedDéDEB8Ber Lys ser arg Ala Pro
20

25 3¢

Arg Thr Thr Pro Pro Leu Gln Leu Asn Glu Thr Glu Asn Thr Glu Gln

35 48 45

Asp Asp

<Z10> 19
«211> 139
<2125 PRT
<213> Artificial Segquence

<220>
«223> Description of Artificial Sequence: Synthetic

construct

<400> 15

Met

1

Val

Pro

Thr

Glu

65

Glu

Thxr

Tyxr

Glu Trp Ser Trp Ile Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly

His Ser Glu Val Gln Leu Gln Gin Ser Gly Pro Glu Leu Val Lys
20 25 30

Gly Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thx Phe
35 40 45

Ser Tyr Val Met His Trp Val Lys Gln Lys Pro Gly Gln Gly Len
50 55 60

Trp Ile Gly Tyr Phe Asn Pro Tyr Asn Asp Gly Thr Lys Tyr Asn
70 . 75 80

Lys Phe Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Sexr Ser
B85 90 a5

Ala Tyr Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val
190 105 110

Tyr Cys Ala Arg Glu Gly Asp Tyr Tyr Gly Tyr Phe Asp Tyr Trp
115 120 125



Arg Arg Thr Thr Tyr Lys Leu Gn Val Lys Asn Qu Gu
Val Lys Asn 859095 Met Set Leu G u Leu Asn Set Lys
Leu Au Set Leu Leu Au G u Lys 100105110 Ile Lev Leu
Gn Gn Lys Val Lys Tyr Leu Qu Qu Gn Leu Thr Asn
115120125 Leu Ile Gn Asn Gn Pro Qu Thr Pro Qu H's
Pro Au Val Thr Ser 130135140 Leu Lys Thr the Val GQu
Lys G n Asp Asn Set Ile Lys Asp Leu Leu 145150155160
Gn Thr Val Qu Asp Gn Tyr Lys Gn Leu Asn Gn G n
Hs Ser Gn 165170175 Ile Lys Gu Ile Qu Asn Gn Leu

cly Ghp FLAITRT THY Set THY B=IGPer & 2Pro 180185190 Thr Gu Ile

188r Leu Set Set*1%s Pro Arg Ala Pro Arg Thr Thr Pro
195200205 Phe Leu G n Leu Asn Gu Ile Arg Asn Val Lys

<210:Hee Asp Ay Ile Pro 210215220 <210> 61 <211> 75 <212>
<211:pRES <213> Mus nuscul us <400> 61 Asp Val Lys Ile Leu
2PAPH Asn Gy Leu Leu Gn Leu Gy Hs Ay Leu

<213> gquence

<220>

«223> Description of Artificial Sequence: Synthetic
construct

<400> 20

Glu

1

Ser

val

Gly

Lys

65

Met

Ala

Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala

Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
- 20 25 30

Met His Trp Val Lys Gln Lys Pro Gly Gln Gly Leu Glu Trp Ile
35 40 - 45

Tyr Phe Asn Pro Tyr Asn Asp Gly Thr Lys Tyr Asn Glu Lys Phe
S0 55 - 60

Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr
7O 75 80

Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 Q20 95

Arg @Glu Gly Asp Tyr Tyr Gly Tyr Phe Asp Tyr Trp Gly Gln Gly
100 105 110

Thr Thr L,en Thr Val Ser Ser 3ala
115 120

<210> 21

<211» 139

«212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Synthetic

construct



151015 39/61 Lys Leu Asn Ile Phe Asp G n Ser Phe Tyr
354045 Asn Au lle Lys Qu
Arg Thr Thr Ser Thr 505560

Asp Len Set Len Arg Thr
GQu Qu Lys Qu Leu Arg
Leu Gn Val Lys Asn Gu

<210> 62 <211> 27 <212>
<220> <223> Description
Synt heti c pepti de <400>
Lys

Met Leu Asp Asp Val

<400pa®} Leu G n Leu Ay
Met ED1TP PRV TR IS Ppﬁfe‘&z"i%%emlﬁuf?ea QY BEpEnte <220>

<223> Descrlpt|on of Arti¥icial Sequence:
construct <400> 63

d u Val

of Artificial

Hs Ay

Val His Ser Glu Val Gln Leu Gln Gln

Pro Gly

Ile Ser
50

Glu Trp

65

Glu Lys

Thr Ala

Tyr Tyr

Gly Gln
130

Ala
35

Cys

Ile

Phe

Tyr

Cys

115

Gly

<210> 22

<211> 12

0

«212> PRT
«213> Artificial Sequence

<2205

20

Ser Val

Val Met

Gly Tyr

Lys Gly

Met Glu

100

Ala Arg

Thr Thr

Lys

His

Ile

70

Lys

Leu

Glu

Leu

Met

Trp

55

Asn

Ala

Ser

Gly

Thr
135

Ser

40

Val

Pro

Thr

Ser

Asp

120

Val

<223> Description of Artificial
construct

<4 00> 22

Glu Val Gln Leu Gln Gln Ser Gly

1

5

Ser Val Lys Met Ser Cys Lys RAla

20

Vval Met His Trp Val Lys Gln Lys

35

40

25

Cys

Lys

Tyr

Leu

Leu

105

Tyr

Ser

Sequence:

Ser

Lys

Gln

Asn

Thr

90

Thr

Tyr

Ser

Lys Asn Met 657075
PRT <213> Artificial Sequence
Sequence:

623 U Pro Lys Ser My Phe Al a
Il'e Leu Ala 151015 Asn Ay
Cys 2025 <210> 63

Leu

Gly Pro Glu

Ala

Lys

Asp

75

Ser

Ser

Gly

Ala

Ser

Pro

60

Gly

Asp

Glu

Ty

Gly

Gly

Thr

Lys

Asp

Phe
125

Synthetic

Pro Glu Leu Val Lys

io

Ser Gly Tyr Thr FPhe

25

Pro Gly Gln Gly Leu

45

Leu

30

Tyr

Gln

Lys

Ser

Ser

110

Asp

Pro

Ile
30

Synt heti c

Val Lys
Thr Phe
Gly Leu
Tyr Asn

80

Ser Ser
95

Ala Vval

Tyr Trp

Gly Ala

‘15

Ser Cys

Glu Trp Ile



Met Ay Arg Leu Thr Ser Ser Phe Leu Leu Leu Ile Val
Pro Ala Tyr 151015 Val Leu Ser dn Val Thr Leu Lys
Qu Ser Ay Pro Ay Ile Leu His 202530 Pro Ser @ n
Thr Leu Thr Leu Thr Cys Ser Phe Ser Ay Phe Ser Leu
354045 Asn Thr Phe Ay Leu Ala Val Ay Trp lle Mg Gn
Pro Ser Ay Lys 505560 4 0/6 1 Ay Leu Au Trp Leu
Ay Hs lle Trp Trp Asp P, H's Lys Tyr Tyr 65707580
Asn Ay Val Leu Lys Ser g Leu Thr Ile Ser Lys Asp
Ser Ser Lys 859095 Lys G n Val Phe Leu Arg Ile Ala
Gly AgnIatsnABrp Thr Af] aspASpy Thy 1ab Jv1001 31 1gs AR Tyr Tyr
Cys Ala Arg Leu®d u Thr Ay Thf°Ay Phe Ala Tyr Trp
115120125 Gy G n dy Thr Leu Val Thr Val Ser Ala Al a
Lys 30351920184 T 3d>> ndR Ay s 222 mePREr <B4 33a Avki fi Ci al
65 Sequence 70 75 80

Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
as - S0 95

Ala Arg Glu Gly Asp Tyr Tyr Gly Tyr Phe Asp Tyr Trp Gly Gln Gly
100 105 110

Thr Thr Leu Thr Val Ser Ser ala
115 120

<210> 23

<211> 138

<212> PRT

<213> Artificial Seguence

«220>
<223> Description of Artificial Sequence: Synthetic
construct
<400> 23
Met Glu Trp Ser Trp Ile Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly
1 5 10 15

Val His Ser Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys
-20 25 30

Pro ély Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45 '

Thr Ser Tyr Val Met His Trp Val Lys Gln Lys Pro Gly Gln Gly Leu
50 55 60

Glu Trp Ile Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Lys Tyr Asn
65 70 75 - 80

Glu Asn Phe Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser
85 90 9s

Thr Ala Tyr Met Glu Phe Ser Ser Leu Thr Ser Glu Asp Ser Ala Val
100 1G5 110



<220> <223> Description of Artificial Sequence;
Synthetic construct <400> 64 G n Val Thr Leu Lys Qu
Ser Ay Pro Ay Ile Leu H's Pro Ser G n 151015 Thr
Leu Thr Leu Thr Cys Ser Pile Ser Ay Pine Ser Leu Asn
Thr Phe 202530 Ay Leu Ala Val Gy Trp Ile Arg G n
Pro Ser Ay Lys Ay Leu Au 354045 Trp Leu Ay H's
Il'e Trp Trp Asp Asp His Lys, Tyr Tyr Asn Gy Val
505560 Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Ser
Ser Lys Lys G n Val 65707580 Pine Leu Arg Ile Ala Asn
Tyr Wal CyAshaThie MuathsPSETRY Ara GhY gfymhe TP 859695 Cys
A a*rg Leu Qu Tht*Ay Thr Gy Pié°Ala Tyr Trp Gy
Gn Gly 100105110 41/61 Thr Leu Val Thr Val Ser Al a

Gly Ahaz1l1Hk2thr Lev Thr val Ser Ser Ala
130 135

«210> 24

<21l> 120

<212> PRT

<213 Artificial Seguence

220>
<223> Description of Artificial Seguence: Synthetic
construct
<400> 24 .
Giu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala

1 5 10 15

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30

Val Met His Trp Val Lys Gln Lys Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Lys Tyr Asn Glu Asn Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr
&5 70 75 80

Met Glu Phe Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyxr Tyr Cys
85 a0 95

Ala Arg Glu Gly Asp Tyr Tyr Gly Tyr Phe Asp Tyr Trp Gly Gln Gly
100 105 110

Thr Thr Leu Thr Val Ser Ser Ala
115 120

<210> 25

<211> 139

<212> PRT

<213> Artificial Sequence



<210> 65 <211> 136 <212> PRT <213> Artifici al
Sequence <220> <223> Description of Artificial
Sequence: Synthetic construct <400> 65 Met Ay Trp
Ser Trp Il e Phe Leu Phe Leu Leu Ser Ay Thr Ala Ay
151015 val Leu Ser u Val Gn Leu Gn G@n Ser Ay
Pro Au Leu Val Lys 202530 Pro Ay Ala Ser Val Lys
Ile Ser Cys Lys Ala Ser 4,4, Phe Thr Phe 354045 Thr
Asp Tyr Tyr Met Asn Trp VaI Lys Gn Ser Hs Gy Qu
<2208er Leu 505560 Gu Trp Ile & Ile Asn Pro Asn
<223A§ﬁ5‘@|"§ FTifeifidaryraREne: 6%77'(5*7%3%5 Gn Lys Phe Arg
AV IE* AR AT Leu Thr Val Asp Lys Ser Ser Ser
<2008%8095 Thr Ala Tyr Met GQu Leu Arg Ser Leu Thr Ser
Met @luuTHASs perSerp Ala PYalled 304 051 IQu Ber SRyrThEyAsla\@ly Arg Leu
Pro Trp Tyr Phe Asp Val T°p Ay Thr @y ¥15120125 Thr
Thr Val Thr Val Ser Ser Ala

Val His Ser Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys
20 . 25 30

Pro Gly Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

Thr Ser Tyr Val Met His Trp Val Lys Gln Lys Pro Gly Gln Gly Leu
50 55 60

Glu Trp Ile Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Lys Tyr Asn
65 70 75 80

" «3lu Lys Phe Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser

85 20 . 95

Thr Ala Tyr Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val
100 105 110

Tyr Tyr Cys Ala Arg Glu Gly Asp Tyr Tyr Gly Tyr Phe Asp Tyr Trp
115 120 125

Gly Gln Gly Thr Thr Leu Thr Val Ser Ser Ala
i30 135

<210> 26

<211> 120

<212> PRT

«213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
consensus seguence

<400> 26
Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala
1 ' 5 10 15

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30



Val

Gly

Lys

65

Met

Ala

Thr

130135 <210> 66 <211> 117 <212> PRT <213> Artifici al
Sequence <220> <223> Description of Artificial

Sequence:
GnlLeu Gn Gn
Al a 151015 Ser
Phe Thr
Lys G n Set His
Ay Asp Ile Asn
G n Lys Phe 505560 Arg Ay L a Thr Leu Thr Val

ﬁ*lﬁy%rpsal s %P%
Arg Set Leu Thr

Tyr Ile

50

Gly Lys

Glu Leu

Arg Glu

Thr L.eu
115

210> 27
211> 127
<212> PRT

<213>

<2205

<223>

Asn

Ala

Ser

Gly

100

Thr

construct

<400> 27

Met
1

Thr

Ser

Ser

Leu

&5

Phe

Ser Ser
Arg Cys

Leu Gly
35

Asn Phe
50

Len Ile

Ser Gly

Ala

ABp

20

ASp

Len

TyY

Ser

Synt h

Phe Thr

Pro Tyr

Thr Leu
70

Ser Leu
85

Asp Tyr

Val Ber

Gln Phe
5

Ile Gln

Arg Val

Asn Trp

Tyr Thr

70

Gly Ser
85

etic construct 42/61 <400> 66 G u Val
Set Ay Pro Gn Lea Val Lys Pro Ay
Val Lys Ile Set Cys Lys Ala Ser Gy
Asp Tyr 202530 Tyr Met Asn Trp Val
Ay Au,9gf Leu Qu Trp Il e 354045
Pro Asn Asn Gy Gly Thr 1le Tyr Asn

G@eggfw fo S7OPABGREIG u Leu
Set Cu Asp Set Ala Val Tyr Tyr CyS

Asn Asp Gly Thr Lys Tyr Asn Glu Lys Phe
55 60

Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr
75 BO

Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
90 85

Tyr Gly Tyr Phe Asp Tyr Trp Gly Gln Gly
105 110

Ser Ala
120

Artificial Segquence

Description of Artificial Sequence: Synthetic

Leu Gly Leu Leu Leu Leu Cys Phe Gln Gly
10 15

Met Thr Gln Thr Thr Ser Ser Leu Ser Ala
25 30

Thr Ile Ser Cys Arg Ala Ser Gln Asp Ile
40 45

Tyr Gln Gln Lys Pro Asp Gly Thr Val Lys
55 60 .

Ser Arg Leu His Ser Gly Val Pro Ser Arg
75 80

Gly Thr Asp Tyr Ser Leu Thr Ile Ser RAsn
90 95



859095 Val Arg Leu Pro Trp Tyr Phe Asp Val Trp Gy
Thr @y Thr Thr Val 100105110 Thr Val Set Set Ala 115
<210> 67 <211> 133 <212> PRT <213> Artifici al
Sequence <220> <223> Description of Artificial
Sequence: Synthetic construct <400>67 Met Arg Cys Leu
Ala Qu Phe Leu Qy Leu Leu Val Leu Trp Ile Pro
151015 Gy Ala lle Gy Asps{dle Val Leu Thr G n Set
Thr Pro Set Val Pro 202530 Val Thr Pro Ay du Ser
Val Ser Ile Ser Cys Arg Set Set Lys Set 354045 43/61

Leu @Epgim zl“@%? S& bt SI“GTQI FB% e Firi%n fg}ﬁ PRP gt Ser
Lys Lé

Leu Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
118 120 125

<210> 28

<211> 108

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
construct
<400> 28
Asp Ile Gln Met Thr Gln Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly

1 5 10 15

.ASp Arg Val Thr Ile Ser Cys Arg Ala Ser Gln Asp Ile Ser Asn Phe
20 25 30

Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Val Lys Leu Leu Ile
35 40 45

Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Bsp Tyr Ser Leu Thr Ile Ser Asn Leu Glu Gln
&5 70 75 80

Glu Asp Ile Ala Thr Tyr Phe Cys Gln Gln Gly Asn Thr Leu Pro Pro
85 20 95

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
100 105

<210> 29

<211 127

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
construct



65707580 Ser nmy Val Pro Asp Arg Phe Ser Ay Ser Gy
Ser Qu Thr Ala Phe 859095 Thr Leu Arg Ile Ser Arg
Val Qu Ala Gu Asp Val dy Val Tyr Tyr 100105110 Cys
Met Gn Pro Leu Au Tyr Pro Phe Thr Phe Ay Ala Ay
Thr Lys 115120125 Leu G u Leu Asn Ay 130 <210> 68
<211> 113 <212> PRT <213> Artificial Sequence <220>
<223> Descri ption of Art%'sf/glci al Sequence; Synthetic
construct <400> 68 Asp Ile Val Leu Thr G n Ser Thr

<400Pep Ser Val Pro Val Thr Pro Gy 151015 G u Ser Val

Met

Ile

Ser

Asn

Leu

65

Phe

Leu

Leu

BErsep| Faspn Brstay Ghseru Set Ly SeSEr Pt G%wlx\sp Ser
202530 Ash Ay Ile Thr Tyr Leu Tyr Trp PRe Leu G n

Arg Pro Ay @n Ser 354045 Pro G n Leu Leu Ile Tyr

Mg eyvetluSae ¢ysMére@hAan Ser TH pe/gkr Peo S563860 Asp

Arg Ph® Ser Ay Ser Gy Ser Au Thr APa Phe Thr Leu
My Ile

Leu Gly Asp Arg Val Thr Ile Ser Cys Trp Ala Ser Gln Asp Ile
35 40 45

hsn Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Val Lys
50 55 - &0

Leu Ile Tyr Tyr Thr Ser Arg Leu His Sexr Gly Val Pro Ser Arg
70 75 Bo

Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Ser Asn
85 90 95

Lys Gln Glu Asp Ile Ala Thr Tyr Phe Cys Gin Gln Gly Asn Thr
100 108 110

Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
115 120 125

<210> 30

<211> 108

«212> PRT

<213> Artificial Sequence

<220>
<223»> Description of Artificial Sequence: Synthetic

construct

«<4008> 30

Glu

1

Asp

Leu

Tyr

Ile Gln Met Thr @ln Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly
’ 5 10 15

Arg Val Thr Ile Ser Cys Trp Ala Ser Gln Asp Ile Asn Asn Tyr
20 25 30

Bsn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Val Lys Leu Leu Ile
35 a0 45

Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60



65707580 Ser Arg Val Gu Ala Ju Asp Val Ay Val Tyr
Tyr Cys Met G n Pro 859095 44/61 Ay <210> 69 <211>
132 <212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic
construct <400> 69 Met Lys Leu Pro Val Arg Leu Leu
Val Leu Met Phe Trp Ile Pro Ala 151015 Ser Ser Ser
Asp Val Leu Met Thy G n 1'1;1 Pro Leu Ser Leu Pro Val
202530 Ser Leu dy Asp Gn *Nla Ser Ile Ser Cys Arg
Ser Ser G n Ser Ile 354045 Leu H's Ser Aso Gy Asn
Ser Thy STy C1Y &0 @R TPF pPePhevLBY LenSTy3s Prdy B’G’S?‘%{) Ay
8 Gn Ser Pro Ys Leu Leu Ile Tr Lys val Ser®Asn Arg
Phe Ser 65707580 Gy Val Pro Asp Arg Phe Ser Ay Ser

Glu Ghy ISemG'ryr Ty B&B@y@hﬂnT@y& Gly Asn Thr Leu Pro Pro
95

Thr Phe Gly Giy Gly Thr Lys Leu Glu Ile Lys Arg
100 105

<«210> 31

<21li> 127

<212> PRT

<213> Artificial Sequence

<220

<223> Description of Artificial Sequence: Synthetic
construct

<400> 31

Met Ser Ser Ala Gln Phe Leu Gly Leu Leu Leu Leu Cys Phe Gln Gly
1 5 10 15

Ala Axg Cys Asp Ile Gln Met Thr Gla Thr Thr Ser Ser Leu Ser Ala

Ser Leu Gly Asp Arg Val Thr Ile Ser Cys Arg Ala Ser Gln Asp Ile
35 40 - 45

Arg Asn Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Val Lys
50 55 . 6Q

Leu Leu Ile Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg
65 70 75 80

Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Ser Asn

Leu Giu Gln Glu Asp Ile Ala Thr Tyr Phe Cys Gln Gln Gly Asn Thr
100 105 110

Leu Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
115 120 125



859095 Leu Lys Ile Ser Avg Val Gu Ala Qu Asp Leu
Ay val Tyr Tyr Cys 100105110 Phe Gn Ay Ser H s Val
Pro Tyr Thy Phe Ay Ay Ay Thr Lys Lou 115120125 du
Ile Lys Avg 130 <210> 70 <211> 113 <212> PRT <213>
Artificial Sequence 45/61 <220> <223> Description of
Artificial Sequence: Synthetic construct <400> 70 Asp
‘Val Leu Met Thr Gn Thr RBrg Leu Ser Leu Pro Val Ser
Leu Ay 151015 Asp G n Ala Ser Ile Ser Cys Arg Ser

<21058¢ G n Ser Ile Leu H's Ser 202530 Asn Gy Asn Thr

:;i;’r BLeu u Trp Phe Leu Gn Lys Pro Gy Gn Ser

213s 49120 Oseb¥shckeu Leu Ile Tyr Lys Val Ser Asn Arg

Phe Ser Gy Val Pro 505560 Asp Arg Phe Ser Gy Ser

<220dy Ser Gy Thr Asp Phe Thr Leu Lys lle

<223> Description of Artificial Seguence: Synthetic

construct

<400> 32

Asp
1
Asp
Leu
Tyr
Ser
65

Glu

Thr

Ile Gln Met Thr Gln Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly
5 10 15

Arg Val Thr Ile Ser Cys Arg Ala Ser Gln Asp Ile Arg Asn Tyr
20 25 30

asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Val Lys Leu Leu Ile
35 40 45

Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Ser Asn Leu Glu Gln
70 75 23]

Asp Ile Ala Thr Tyr Phe Cys Gln Gln Gly Asn Thr Leu Pro Pro
85 90 95

phe Gly Gly Gly -Thr Lys Leu Glu Ile Lys Arg
100 105

<210=> 33

<2311> 127

<212> PRT

<213>» Artificial Seguence

<220>
<223> Description of Artificial Seguence: Synthetic

consensus seguence

<220>

<221> MOD_RES

«222> {17)..(17)

<223> Variable amino acid

<220> o

<221> MOD_RES

«222> (49)..(49}

<223> Variable amino acid



<400P33cr |

65707580 Ser Arg Val
Cys Phe G n @y 859095 Ser

Tyr

Phe Ay Gy Ay Thr
<210> 71 <211> 12 <212>
<220> <223> Descri ption
Synt heti c peptide <400>
Phe Ay Leu Al a Val

PAT <213> Artificial

vet S0t

Xaa

Ser

Xaa

Leu

65

Phe

Leu

Leu

Ay Val

Arg

Leu

Asn

50

Leu

Ser

Glu

Pro

«<210> 34
<211> 108
«212> PRT
«213> Artificial Sequence

<220>

<223>

Cys

Gly

Tyr

Ile

Gly

Gln

Pro
115

Lys

Asp Ile Gln Met Thr Gln Thr

20

Asp

Leu

Tyr

Ser

Glu

100

Thr

Arg

Asn

Tyr

Gly

Asp

Phe

Val

Trp

Thr

70

Ser

Ile

Gly

Thr

Tyr

55

Ser

Gly

Ala

Gly

consensus segquence

<220>

<221> MOD_RES
«222> (30)..{(30)
<223

<400> 34
Asp Ile Gln Met Thr Gln Thr Thr

1

5

Variable amino acid

Ile

40

Gln

Arg

Thr

Thr

Gly
1z0

Description of Artificial

Asp Arg Val Thr Ile Ser Cys Arg

20

Leu Asn Trp Tyr Gln Gln Lys Pro

35

40

25

Ser Cys

Gln Lys

Leu His

Asp Tyr
20

Tyr Phe
105

Thr Lys

Segquence:

71 Ay
Ay 4940 <210> 72 <211> 16 <212>

Sequence
tion of Artificial
P ETRLY FPp L
Leu Lys Ser

Thxr

Arg

Pro

Ser

75

Ser

Cys

Leu

Hi s Val

Gu Ala du Asp Leu dy Val Tyr

Pro Tyr Thr

Leu Au lie Lys 100105110 Arg
PRT <213> Artificial
of Artificial

Sequence

Sequence:

Phe Ser

Leu Asn Thr

46/ 61 <220> <223>

Ser

Ala

Asp

60

Gly

Leu

Gln

Glu

Sequence:
&W\éﬁ“ '8

151018 <210> 73

Ser

Ser

45

Gly

Val

Thr

Gln

Ile
125

Synthetic

Ser Ser Leu Ser Ala

10

Ala Ser Gln Asp Ile

25

Asp Gly Thr Val Lys

45

ﬁgnth

Leu

30

Gin

Thr

Pro

Ile

Gly

110

Lys

Ser

Ser

Asp

Val

Ser

Ser

95

Asn

Arg

Leu
15

Ala

Ile

Lys

Arg

80

Asn

Thr

Gly

Xaa Asn Tyr

g

Leu Leu Ile

etic peptide
TYiYTyr Asn



<211> 9 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
pepti de <400> 73 Leu u Thr Ay Thr Gy Phe Ala Tyr
15 <210> 74 <211> 10 <212> PRT <213> Artifici al
Sequence <220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 74 Gy Phe Thr Phe
Thr Asp Tyr Tyr Met Asn Jpip <210> 75 <211> 17 <212>
PRT <213> Artificial Sequence <220> <223> Descri ption
of Artifi ci al Sequence: Synt heti Cc peptide <400> 75

Tyr €5 g&xArApg Lren? I{ASI’Le/rAS an¥ Pro e-lr-hgrgl thee Jég Gﬁnn Gn
X/S 60
Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Ser Asn Leu Glu Gln
65 70 75 80
Glu Asp Ile Ala Thr Tyr Phe Cys Gln Gln Gly Asn Thr Leu Pro Pro
g5 20 95
Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
100 105
<210> 35
<211> 10
<212> PRT

<213> Artificial Sequence

220>
<223> Description of Artificial Segquence: Synthetic

peptide

<400> 35

Gly
1

Tyr Thr Phe Thr Ser Tyr Val Met His
5 10

<210> 36

<21i> 17

<212> PRT

<213> Artifiecial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

peptide

<400> 36

Tyr
1

Gly

Phe Asn Pro Tyr Asn Asp Gly Thr Lys Tyr Asn Glu Lys Phe Lys
5 1¢ 15

«210> 37

<211> 10

<212> PRT

«213> Artificial Seguence

<220>
«223> Description of Artificial Sequence: Synthetic

peptide



151015 Ay 47/61 <210> 76 <211> 7 <212.> PRT <213>
Artificial Sequence <220> <223> Descri ption of
Artificial Sequence: Synthetic peptide <400> 76 Leu
Pro Trp Tyr Phe Asp Val 15 <210> 77 <211> 16 <212>
PRT <213> Artificial Sequence <220> <223> Descri ption
of Artificial Sequence: Synthetic peptide -.<400> 77
"Arg Ser Ser Lys Ser LeusL,gy Asp Ser Asn Ay Ile Thr

Tyr Leu Tyr 1 5 10

<400> 37
Glu Gly Asp Tyr Tyr Gly Tyr Phe Asp Tyr
1 5 10

<210> 38

<211i> 10

<212>» PRT

<2135 Artificial Sequence

<220>

<223» Description of Artificial Sequence:

peptide

<400> 38
Gly Tyr Thr Phe Ile Ser Cys Val Met His
1 5 10

<210 39

<211> 17

<212> PRT

<213> Artificial Seguence

<220

«223> Description of Artificial Sequence:

peptide

«<400> 39

Synthetic

Synthetic

Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Lys Tyr Asn Glu Lys Phe Lys

1 5 10

Gly

<210> 40

<211> 10

«212> PRT

«213> Artificial Seguence

<220>

«<223> Description of Artificial Sequence:

peptide

<400> 40
Glu Gly Asp Tyr Tyr Gly Tyr Phe Asp Tyr
1 5 10

210> 41

<211> 10

<212> PRT

<213> Artificial Sequence

15

Synthetic



15 <210> 78 <211> 7 <212> PRT <213>
Artificial Sequence

32/61

<220
223> Description of Artificial Seguence: Synthetic
peptide

<400> 41
Gly Tyr Thr Phe Thr Ser Tyr Val Met His
1 5 10

<210> 42

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 42
Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Lys Tyr Asn Glu Asn Phe Lys
1 5 io 15

Gly

<210> 43

«<21l> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 43
Glu Gly Asp Tyr Tyr Gly Tyr Phe Asp Tyr
1 5 10

<210> 44

<211> 11

<212> PRT

«<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400>» 44
Arg Ala Ser Gln Asp Ile Ser Asn Phe Leu Asn
1 ) 10



<220> <223> Description of Artificial peptide
Sequence: Synthetic <400> 78 Arg Met Set Lys Leu
Al a Set 15 <210>

33/861

<210> 45

<211> 7

<212> PRT

«213> Artificial Sequence

<2205
<223> Description of Artificial Sequence: Synthetic
- peptide

<400> 45
Tyr Thr Ser Arg Leu His Ser
1 - 5

<210> 46

<211l> 9

<«212> PRT

<213> Artificial Sequence

<220
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 46
Gln Gln Gly Asn Thr Leu Pro Pro Thr
1 5

<210> 47

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
«223> Description of Artificial Seguence: Synthetic
peptide

«<400> 47
Trp Ala Ser Glmn Asp Ile Asn Asn Tyr Leu Asn
1 5 10

<210> 48
<211> 7
. «212> PRT
«<213> Artificial Sequence

<220>
<223> Description of Artificial Seqguence: Synthetic
peptide

<400> 48
Tyr Thr Ser Arg Leu His Ser
1 5



79 <211> 9 <212> PRT  <213> Artificial Sequence
<220> <223> Description of Artificial peptide

34/61

<210> 49

«211> 9

<212> PRT

<213> Artificial Segquence

<220>
<223> Description of Artificial Seguence: Synthetic
peptide

<400> 49
Gln Gln Gly Asn Thr Leu Pro Pro Thr
1 5

<210> 59
<211l> 11
«<212> PRT
«213> Artificial Sequence

<220>
«223> Description of Artificial Sequence: Synthetic
peptide

-<400> 50
Arg Ala Ser Gln Asp Ile Arg Asn Tyr Leu Asn
1 5 i0

210> 51

<21l> 7

<212> PRT

<213> Artificial Segquence

<220>
«223> Description of Artificial Sequence: Synthetic
peptide

<400> 51
Tyr Thr Ser Arg Leu His Ser
1 5

<210> 52

<211> 8

<212> PRT

«213> Artificial Sequence

«220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 52
Gln Gln Gly Asn Thr Leu Pro Pro Thr
1 5



Met A n Pro Leu

Synthetic

Synthetic

Sequence: Synthetic <400> 79
Tyr Pro Phe Thr 15 48/61 <210> 80 <211> 16
PRT
35/61
<210> 53
<211> 10
«212> PRT
<213> Artificial Sequence
<220>
<223> Description of Artificial Seguence:
congensus sequence
<400> 53
Gly Tyr Thr Phe Thr Ser Tyr Val Met His
1 5 10
<210> B4
<211 17
<212> PRT
«213> Artificial Seguence
<220>
<223> Description of Artificial Sequence:
consensus segquence
<400> 54

1

Gly

<210>
<21l>
«212>
<213>

<220>
223>

<400>

5 10

55

i¢

PRT

Artificial Seguence

Description of Artificial Sequence:

CONSensus sSeguence

55

Glu Gly Asp Tyr Tyr Gly Tyr Phe Asp Tyr

1

<210
<211>
<212>
<213>

<2205
<223>

5 i0

56

11

PRT

Artificial Sequence

Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Lys Tyr Asn Glu Lys Phe Lys

15

Synthetic

bescription of Artificial Sequence: Synthetic

consensus sedguence

Au
<212>



<213> Artificial' Sequence <220> <223>
Description of Artificial peptide Sequence: Synthetic
<400> 80 Arg Ser Ser G n Ser Ile Leu H's 15 Ser Asn
Gy Asn Thr Tyr Leu du 1015 <210>

36/61

<220>

<221> MOD_RES

<222> {7)..{7)

<223> Variable amino acid

<400> 56
Arg Ala Ser Gln Asp Ile Xaa Asn Tyr Leu Asn
1 s 10

<210> B7

211> 7

«212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Synthetic
consensus sequence

<400> 57
Tyr Thr Ser Arg Leu His Serx
1 5 -

-<210> 58

«<211> 2

<212> PRT

<213> Artificial Sequence

«220>
<223> Description of Artificial Sequence: Synthetic
consensus sequence

<400> 58
Gln Gln Gly Asn Thr Leu Pro Pro Thr
1 5

«210> 59

<211> 224

<212>» PBRT

<213> Mus musculus

<400> 59
Ser Arg Val Asp Pro Asp Leu Ser Ser Phe Asp Ser Ala Pro Ser Glu
1 5 C 10 15

Pro Lys Ser Arg Phe Ala Met Leu Asp Asp Val Lys Ile Leu Ala Asn
20 25 30

Gly Leu Leu Gln Leu Gly His Gly Leu Lys Asp Phe Val His Lys Thr
35 40 45

Lys Gly Gln Ile Asn Asp Ile Phe Gln Lys Leu Asn Ile Phe Asp Gln
50 55 60



Ser

65

Lys

val

Glu

Leu

val

145

Glu

His

Gln

Thrx

<210> 60

S

<211> 7

<220>

Phe

Glu

Lys

Glu

Thr

130

Thr

Leu

Met

Glu

Thr
21¢

Tyr

Leu

Asn

Lys

115

Asn

Ser

Leu

Gln

Pro

195

Pro

<2il> 224
<212> PRT
<213> Homo sapiens

<400> 60

Asp

Arg

Met

100

Thr

Leu

Leu

Gln

Ile

180

Ser

Pro

Leu

Arg

85

Ser

Ala

Iie

Lys

Ber

165

Lys

Glu

Leu

Ser

70

Thr

val

Leu

Leu

Ser

150

Val

Glu

Asn

Gln

<212> PRT

Leu

Thr

Glu

Gln

Ser

i35

Phe

Glu

Ile

Ser

Leu
215

Asp Gln Asp Asn Ser Ser Phe

1

5

Arg Phe Ala Met Leu Asp Asp

20

Gln Leu Gly His Gly Leu Lys

35

Arg Thr

Ser Thr

Leu Asn
105

His Lys
120

Prc Ala

Val Glu

Glu Gln

Glu Lys

185

Leu Ser
200

Asn Glu

Asp Ser

37/61

Asn Glu

75

Leu Gln
S0

Ser Lys

val Arg

Gly Ala

Gln Gln
155

Tyr Lys

170

Gln Leu

Ser Lys

Thr Glu

Leu Ser
10

val

Leu

Ala

Gln

1490

Asp

Gln

Arg

Ser

Asn
220

Pro

Val Lys Ile Leu Ala

25

Asp Phe Vval His Lys

40

Lys

Glu

Leu

125

Glu

ABn

Leu

Lys

Arg

205

Thr

Glu

Asn

Thr
45

[e 2R T

Asn

Ser

110

Glu

His

Ser

Ser

Thr

130

Ala

Glu

Pro

Gly

Lys

<213> Artificial
<223> Description of Artificial

Sequence

pepti de

95

Leu

Glu

Pro

Ile

Gln

175

Gly

Pro

Gln

Lys
15

Leu

Gly

Leun

Gln

Gliu

Arg

180

Gln

Ile

Arg

Asp

Ber

Leu

Gln



Sequence: Synthetic <400> 81 Lys Val Ser Asn Arg
Phe Ser 15 <210> 82 <211> 9 <212> PRT
38/61

Ile Asn Asp Ile Phe Gln Lys Leu Asn Ile Phe Asp Gln Sex Phe
50 55 60

3
~g
i3

Asp Leu Ser Leu Gln Thr Ser Glu Ile Lys Glu Glu Glu Lys Glu Leu
€65 70 75 890

Arg Arg Thr Thr Tyr Lys Leu Gin Val Lys Asn Glu Glu Val Lys Asn
835 90 85

Met Ser Leu Glu Leu Asn Ser Lys Leu Glu Ser Leu Leu Glu Glu Lys
100 105 110

Ile Leu Leu Gln Gln Lys Val Lys Tyr Leu Glu Glu Gln Leu Thr Asn
115 120 125

Leu Ile Gln Asn Gln Pro Glu Thr Pro Glu His Pro Glu Val Thr Ser
130 135 140

Leu Lys Thr Phe Val Glu Lys Glan Asp Asn Ser Ile Lys Asp Leu Leu
145 150 155 : 160

Gln Thr Val Glu Asp Gln Tyr Lys Gln Leu Asn Gln Gln His Ser Gln
165 170 175

Ile Lys Glu Yle Glu Asn Gln Leu Arg Arg Thr Ser Ile Gln Glu Pro
180 185 150

Thr Glu Ile Ser Leu Ser Ser Lys Pro Arg Ala Pro Arg Thr Thr Fro
195 200 205

Phe Leu Gln Leu Asn Glu Ile Arg Asn Val Lys His Asp Gly Ile Pro
210 215 220

«210> 61
<211l> 75
«212s> PRT
<213 > Mus musculus

<400> 61
Asp Val Lys Ile Leu Ala Asn Gly Leu Leu Gln Leu Gly His Gly Leu
1 5 10 15

Lys Asp Phe Val His Lys Thr Lys Gly Gin Ile Asn Asp Ile Phe Gln
20 25 30



<213> Artificial
Description of Artificial

<400> 82
<210> 83

Sequence

<220>

38/61

Lys Leu Asn Ile Phe Asp Gln Sexr Phe Tyr Asp Leu Ser Leu

35

a0

45

<223>
pepti-de Sequence:
Phe Gn @y Ser His vVal Pro Tyr Thr 15

Synt heti c

Arg Thr

Asn Glu Ile Lys Glu Glu Glu Lys Glu Leu Arg Arg Thr Thr Ser Thr

50

55

a0

Leu Gln Val Lys Asn Glu Glu Val Lys Asn Met

65 70

<210>
<211>
<212>
<213>

62
27
PRT

<220>
<223>
peptide

<400> 62

aArtifieial Sequence

Description of Artificial

Glu Pro Lys Ser Arg Phe Ala Met

1 5

‘Asn Gly Leu Leu Gln Leu Gly His

20

<210>
<211>
<212>
<213>

63
138
PRT

<220>
223>
construct

<400> 63
Met Gly Arg Leu Thr Ser
1 5

Val Leu Ser Gln Val Thr
20 '

Pro Ser Gln Thr Leu Thr
35

~

Asn Thr Phe Gly Leu Ala
50

Artificial Sequence

Ser

Leu

Leu

Val
55

Description of Artificial

Phe

Lys

Thr

40

Gly

75

Segquence: Synthetic

Leu Asp Asp Val'Lys Ile Leu Ala

Gly
25

10

Leu Cys

Sequence: Synthetic

Leu

Glu

25

Cys

Trp

Leu Leu Ile Val Pro
10

Ser Gly Pro Gly Ile
30

Ser Phe Ser Gly Phe
45

Ile Arg Gln Pro Ser
60

1%

Ala Tyr

Leu His

Ser Leu

Gly Lys



<211> 26 <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial peptide
Sequence: '

40/61

Gly Leu Glu Trp Leu Gly His Ile Trp Trp Asp Asp His Lys Tyr Tyr
65 70 15 80

Asn Gly Val Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Ser Ser Lys
' B5 S0 95

Lys @Gln Val Phe Leu Arg Ile Ala Asn Val Asp Thr Ala Asp Thr Ala
100 105 110

Arg Tyr Tyr Cys Ala Arg Leu Glu Thr Gly Thr Gly Phe Ala Tyr Trp
115 120 125

Gly Gln Gly Thr Leu Val Thr Val Ser Ala Ala
130 135

<210> 64

<211> 120 i
<212> PRT

«213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
construct
«<400> 64
Gln Val Thr Leu Lys Glu Ser Gly Pro Gly Ile Leu His Pro Ser Gln
1 5 19 15

Thr Leu Thr Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Asn Thr Phe
: 20 25 30

Gly Leu Ala Val Gly Trp Ile Arg Gln Pro Ser Gly Lys Gly Leu Glu
35 40 45

Trp Leu Gly His Ile Trp Trp Asp Asp His Lys Tyr Tyr Asn Gly Val
50 55 60

Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Ser Ser Lys Lys Gln Val
65 70 75 80

Phe Leu Arg Ile Ala Asn Val Asp Thr Ala Asp Thr Ala Arg Tyr Tyr
85 90 25

Cys Ala Arg Leu Glu Thr Gly Thr Gly Phe Ala Tyr Trp Gly Gln Gly
100 105 110



Synt hetic <400> 93 Ala Pro Lys Ser Arg Phe Ala Mt
Leu' Asp Asp Val Lys Ile Leu Ala 151015 Asn Ay Leu
Leu Gn Leu Ay H's Ay Leu 2025 49/61 <210> 84
<211> 26 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
peptide <400> 84 Gu Ala Lys Her Arg Phe Ala Met Leu
Asp Asp Val Lys Ile Leu Al 81151015 Asn Ay Leu Leu
Gnleu Gy Hs 'fly Leu 2025 <210> 85 <211> 26 <212>

Thr Td[Val Thr val Ser Ala Ala

115 120

«210> 65

<211> 136

«212> PRT

<213> Artificial Sequence

<220>
«223> Description eof Artificial Sequence: Synthetic

construct

<400> 65

Met

1

Val

Pro

Thr

Glu

&5

Gln

Thr

Tyr

Thr

Gly Trp Ser Trp Ile FPhe Leu Phe Leu Leu Ser Gly Thr Ala Gly

Leu Ser Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys
20 25 30

Gly Ala Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Phe Thr Phe
35 40 45

Asp Tyr Tyr Met Asn Trp Val Lys Gln Ser His Gly Glu Ser Leu
50 55 60

Trp Ile Gly Asp Ile Asn Pro Asn Asn Gly Gly Thr Ile Tyr Asn
70 75 8Q

Lys Phe Arg Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser
85 90 95

Ala Tyr Met Glu Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val
100 105 110

Tyr Cys Val Arg Leu Pro Trp Tyr Phe Asp Val Trp Gly Thr Gly
115 120 125

Thr Val Thr ValVSer Ser Ala
130 135

<210> 66

<211> 117

«212> PRT

«213> Artificial Seqguence

<220> .
<223> Description of Artificial Sequence: Synthetic

construct



<213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 85 Qdu
Pro Ala Her Arg Phe Al a-Met Leu Asp Asp val Lys lle
Leu Ala 151015 Asn Gy Leu Leu Gn Leu Gy Hs dy
Leu 2025 <210> 86 <211> 26 <212> PRT <213> Artifici al
Sequence <220> <223> Description of Artificial
Sequence: Synthetic pept4i g <400> 86 GQu Pro Lys Ala
Arg Phe Ala Met Leu Asp p Val Lys Ile Leu Ala
151015 Asn Ay Leu Leu Gn Leu Ay Hs Gy Leu 2025

<0050 61 <210> 87 <211> 26 <212> PRT <213> Artificial

Glu
1

Ser
Tyr
Gly
Axrg
Met
Val

Thr

YgéCﬁﬁgn%ﬁ? g%gzekg Ser Glv Pro Glu Leu Val ¥ys Pro Gly RAla
5

10 15

Val Lys Ile Ser Cys Lys Ala Ser Gly Phe Thr Phe Thr Asp Tyr
20 25 30

Met Asn Trp Val Lys Gln Ser His Gly Glu Ser Leu Glu Trp Ile
35 40 45

Asp Ile Asn Pro Asn Asn Gly Gly Thr Ile Tyr Asn Gln Lys Phe
50 55 60

Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
T 70 75 80

Glu Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
B85 90 95

Arg Leu Pro Trp Tyr Phe Asp Val Trp Gly Thr Gly Thr Thr Val
100 105 110

val Ser Ser Ala
115

<210> &7

<21l> 133

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Segquence: Synthetic

construct

<400> 67
Met Arg Cys Leu Ala Glu Phe Leu Gly Leu-Leu Val Leu Trp Ile Pro

1

Gly

Val

Leun

5 10 15

Ala Ile Gly Asp Ile Val Leu Thr Gln Ser Thr Pro Ser Val Pro
20 25 30

Thr Pro Gly Glu Ser Val Ser Ile Ser Cys Arg Ser Ser Lys Ser
35 40 45

Leu Asp Ser Asn Gly Ile Thr Tyr Leu Tyr Trp Phe Leu Gln Arg
50 . 55 &0



Pro

65

Ser

Thr

Cys

Leu

<223> Description of Artificial Sequence: Synthetic
peptide <400> 87 A u Pro Lys Ser Ala Phe Ala Met Leu
Asp Asp Val Lys Ile Leu Ala 151015 Asn Ay Leu Leu
G@n Leu dy Hs Ay Leu 2025 <210> 88 <211> 26 <212>
PRT <213> Artificial Sequence <220> <223> Descri ption
of Artificial Sequence: Synthetic peptide <400> 88
GQu Pro Lys Ser Arg A aéglfgl Met Leu Asp Asp Val Lys
Ile Leu Ala 151015 Asn y Leu Leu Gn Leu Ay His
Ay Leu 2025 <210> 89 <211> 26 <212> PRT <213>
Artificial Seguence <220> <223> Descri ption, of
RY1TPi EratrosEhuBRE & SRiHetie Beptt dd° <A005%89 G u
Pro Lys Ser Arg Phe Ala Ala Leu Asp Asp Val Lys lle

Leu Ala 151015 Asn Gy Leu Leu Gn Leu Gy Hs dy
Glg Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Glu Thr Ala Phe
85 50 : 95

Leu Arg Ile Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr
100 105 110

Met Gln Pro Leu Glu Tyr Pro Phe Thr Phe Gly Ala Gly Thr Lys
115 120 125

Glu Leu Asn Gly
130

<210> &8

<211> 113

<212> PRT

<213>» Artificial Sequence

<220>
<223> Description of Artificial Seqguence: Syntheric

construct

<400> &8

Asp

1

Glu

Asn

Pro

Asp

VSer

Leu

Ile Val Leu Thr Gin Ser Thr Pro Ser Val Pro Val Thr Pro Gly

Ser Val Ser Ile Ser Cys Arg Ser Ser Lys Ser Leu Leu Asp Ser
20 25 30

Gly Ilie Thr Tyr Leu Tyr Trp Phe Leu Gln Arg Pro Gly Gln Ser
35 40 45

Gln Leu Leu Ile Tyr Arg Met Ser Lys Leu Ala Ser Gly Val Pro
S0 55 60

Arg Phe Ser Gly Ser Gly Ser Glu Thr Ala Phe Thr Leu Arg Ile
70 75 80

Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gln Pro
85 90 85

Glu Tyr Pro Phe Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Asn
106 105 110



2025 <210> 90 <211> 26 <212> PRT <213> Artificial
Sequence 51/61 <220> <223> Description of Actifdril
aqua-- Synthetic peptide <400> 90 A u Pro Lys Ser Arg
Phe Ala Met Ala Asp Asp Val Lys Ile Leu Ala 151015
Asn Ay Leu Leu Gn Leu Ay Hs Gy Leu 2025 <210> 91
<211> 26 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artjficial Sequence: Synthetic
pepti de <400> 91 Gu Pro (ys Ser Arg Phe Ala Met Leu
Ala Asp Val Lys Ile Leu Ala 151015 Asn Gy Leu Leu
GnlLeu Ay Hs Ay Leu 2025 <210> 92 <211> 26 <212>

GlY pPRT <213> Artificial Sequence <220>

<210> 69

<211> 132

<212> PRT

«213> Artificial Seguence

<220>
<223> Description of Artificial Seguence: Synthetic
construct
<400> 69 K
Met Lys Leu Pro Val Arg Leu Leu Val Leu Met Phe Trp Ile Pro Ala
1 5 10 15

Ser

Ser

Leu

Gly

&5

Gly

Leu

Phe

Glu

Ser Ser Asp Val Leu Met Thr Glmn Thr Pro Leu Ser Leu Pro Val
20 25 30

Leu Gly Asp Gln Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile

His Ser Asn Gly Asn Thr Tyr Leu Glu Trp Phe Leu Gln Lys Pro
50 55 60

Gln Ser Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser
70 75 ~ 80

Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
85 90 95

Lys Ile Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys
100 ios 110

Gln Gly Ser His Val Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu
115 120 125

Tle Lys Arg
130

<210> 70
<211> 113
<212> PRT
<213> Artificial Sequence



<223> Description of Artificial Sequence: Synthetic
peptide <400> 92 Qu Pro Lys Ser Arg Phe Ala Met Leu
Asp Ala Val Lys Ile Lev Ala 151015 Asn Ay Leu Leu
Gn Leu Ay Hs Ay Leu 2025 <210> 93 <211> 26 <212>
PRT <213> Artificial Sequence <220> <223> Descri ption
of Artificial Sequence: Synthetic peptide 52/61
<400> 93 G u Pro Lys Ser a Phe Ala Met Leu Asp Asp
Ala Lye Ile lieu Ala 151 5% Asn fly Leu Leu G n Leu
<220dy Hs Gy Leu 2025 <210> 94 <211> 26 <212> PRT
<223 DeBorippiopfeichgit Bdgqlegeena@? Benth@28> Descri pti on of
ArePtStEttal  Sequence: Synthetic peptide <400> 94 Qu
<apoBr-@ Lys Ser Arg Phe Ala Met Leu Asp Asp Val Ala lle

Asp 1 QULA Bet Thr Gln Thr Pro Leu Ser Leu Pro Val Ser Leu Gly
1 5 10 15

Asp Glp Ala Ser Ile Ser Cys Arg Ser Ser Gin Ser Ile Leu His Ser
20 25 30

+ Asn Gly Asn Thr Tyr Leu Glu Trp Phe Leu Gln Lys Pro Gly Gln Ser
35 40 45

Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 - 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gln Gly
85 20 95

Ser His Vval Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

Arg

«<210> 71

«211= 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 71
CGly Phe Ser Leu Asn Thr Phe Gly Leu Ala Val Gly
1 5 10

<210> 72

<211> 16

<212> PRT

«213> Artificial Seguence



151015 Asn Gy Leu Leu Gft Leu Ay H's Ay Leu 2025
<210> 95 <211> 26 <212> PRT <213> Artificial Sequence-
<220> <223> Description of Artificial Sequence:
Synt hetic peptide <400> 95 A u Pro Lys Ser Arg Phe
Ala Met Leu Asp Asp Val Lys Ala Leu Ala 151015 Asn
Gy Leu Leu dn Leu Ay Hs Gy Leu 2025 <210> 96
<211> 26 <212> PAT <2133 Atificial Sequence <220>
<223> Description of Arti {I ci al Sequence: Synthetic
<220peptide <400> 96 A u Pro Lys Ser Arg Phe Ala Met Leu
<223:A@pecAdpriva |of | ArsificgalaSeauapee: 15PO151¢53/ 61 Asn Ay Leo
LE8PE N Leo Ay Hs Ay Lau 2025

«<400> 72
His Ile Trp Trp Asp Asp His Lys Tyr Tyr Asn Gly Val Leu Lys Ser
1 5 10 15

«210> 73

«<211> 9

«212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 73
Leu Glu Thr Gly Thr Gly Phe Ala Tyr
1 5

«<210> 74

«21il> 10

«2312> PRT

<213> Artificial Sequence

<220>
<223»> Description of Artificial Sequence: Synthetic
peptide

<400> 74
Gly Phe Thr Phe Thr Asp Tyr Tyr Met Asn
1 5 10

«210> 75

«211> 17

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
peptide
<400> 75
Asp Ile Asn Pro Asn Asn Gly Gly Thr Ile Tyr Asn Gln Lys Phe Arg
1 5 10 15

Gly



<210> 97 <211> 26 <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial Sequence:
Synt hetic peptide <400> 97 A u Pro Lys Ser Arg Phe
Ala Met Leu Anp Asp Val Lys Ile lieu Ala 151015 Ala
Gy lieulieu Gnlieu Ay Hs Gy Leu 2025 <210> 98
<211> 26 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artjficial Sequence: Synthetic
pepti de <400> 98 G u Pro Lys Ser Arg Phe Ala Met lieu
<210A§|§ Asp Val Lys Ile lieu Ala 151015 Asn Ala lieu Leu
<2llgy? %él ieu Ay His (fly lieu 2025 <210> 99 <211> 26

205 PRG s2hdzArtificial Sequence <220>

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 76
Leu Pro Trp Tyr Phe Asp Vval
1 . 5

«210> 77

<211> 16

<212> PRT

«213> Artificial Sequence

<220»
<223> Description of Artificial Sequence: Synthetic
peptide

400> 77
"Arg Ser Ser Lys Ser Leu Leu Asp Ser Asn Gly Ile Thr Tyr Leu Tyr
1 5 10 15

<210> 78

«211> 7

<212>= PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide :

<400= 78
Arg Met Ser Lys Leu Ala Ser
1 5

<210> 79

«211> 9

<212> PRT

«213> Artificial Sequence

«220>
<223> Description of Artificial Segquence: Synthetic
peptide ‘

<400> 79
Met Gln Pro Leu Giu Tyr Pro Phe Thr
1 5



'<223> Description of Artificial Sequence: Synthetic

peptide <400> 99 GQu Pro Lys Ser Arg Phe Ala Met lieu
Asp Asp Val Lys Ile lieu Ala 151015 Asn Ay Ala lieu
Gnlieu @y Hs Ay lieu 2025 54/61 <210> 100 <211>
26 <212> PRT <213> Artificial Sequence <220> <223>

Description of Artificial Sequence: Synthetic peptide
<400> 100 G u Pro Lys Sgg,Arg Phe Ala Met Leu Asp Asp
Val Lys Ile Leu Ala 151015 Asn Ay Leu Ala G n Leu

<2165y Hi's Ay Leu 2025 <210> 101 <211> 26 <212> PRT
<2ll> 13> Artificial Sequence <220> <223> Descri ption of

<212

<213:A£ﬁlfdcq|agls,a§gqggnce Synt hetic peptide <400> 101 rnu

Pro Lys Ser "Arg Phe Ala Met Leu Asp Asp VaI Lys Ile

<220s5Leu Al a
<223> Description of Artificial Seguence: Synthetic

peptide

<400> 80
Arg Ser Ser Gln Ser Ile Leu His Ser Asn Gly Asn Thr Tyr Leu Glu

1

5 10 15

<210> 81

<211> 7

<212> PRT

«213> Artificial Sequence

<220>
<2235 Description of Artificial Sequence: Synthetic

peptide

<400> 81
Lys Val Ser Asn Arg Phe Ser

1

5

<210> B2

<21l> 9

<212> PRT

«213> Artificial Sequence

220>
«223> Description of Artificial Seguence: Synthetic

peptide

400> 82

1

Phe Gln Gly Ser His Val Pro Tyr Thr

5

<210> 83

<211> 26

<212> PRT

<213> Artificial Sequence

<220>
«223> Description of Artificial Sequence: Synthetic

peptide

<400> B3
Ala Pro Lys Ser Arg Phe Ala Met Leu Asp Asp Val Lys Iie Leu Ala

1

S 10 15

Asn Giy Leu Leu Gin Leu Gly His Gly Leu

20 28



151015 Asn Ay Leu Leu Ala Leu Ay Hs Gy Leu 2025
<210> 102 <211> 26 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial

Sequence:

Synt hetic peptide <400> 102 Qu Pro Lys Ser
Arg Phe Ala Met Leu Asp Asp Val

Lys Ile Leu Al a

151015 Asn Jy Leu Leu dn Ala Ay H's Gy Leu 2025
55/ 61 <210> 103 <211> 26,,5212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial

Sequence:

Arg Phe Al a Met

Synt hetic peptide <400> 103 Qu Pro Lys Ser
Leu Asp Asp Val

Lys Ile Leu Ala

‘21°>_L§3015 Asn Ay Leu Leu Gn Leu Ala His Ay Leu 2025

<211
<212> PRT
<213> Artificial Seguence

<220>
<223> Description of Artificial
peptide

<400> B4
Glu Ala Lys Ser Arg Phe Ala Met
1 5

Asn Gly Leu Leu Gln Leu Gly His
20

<210>
<21l1>
<212>
<213>

85

26

PRT

Artificial Sequence

<220>
<223> Description of Artificial

peptide

«<400> 85
Giu Pro Ala Ser Aryg Phe Ala-Met
1 5

Asn Gly Leu Leu Gln Leu Gly His
20

<210>
<211>
<212>
<213>

B&

26

PRT

Artificial Sequence

<220>
<223> Description of Artificial

peptide

<400> 86
Glu Pro Lys Ala Arg Phe Ala Met
1 5

Asn Gly Leu Leu Gln Leu Gly His
20

Sequence: Synthetic

Leu Asp Asp Val Lys ITle Leu Ala
16 15

Gly Leu
25

Sequence: Synthetic

Leu Asp Asp Val Lys Ile Leu Ala
10 15

3ly Leu
25

Sequence: Synthetic

Lieu Asp Asp Val Lys Ile Leu Ala
10 15

Gly Leu
25



<210> 104 <211> 26 <212> PRT <213> Artifi ci al

Sequence <220> <223>
Sequence:

Description of Artificial

Synt hetic peptide <400> 104 Qu Pro Lys Ser
Arg Phe Ala Met Leu Asp Asp Val

Lys Ile Leu Al a

151015 Asn Ay Leu Leu A n Leu Ay Ala Gy Leu 2025

<210> 105 <211> 26 <212> PR !

Sequence <220> <223>
Sequence:

<213> Artificial

Desgription of Artificial

Synt heti c peptlde <400> 105 G u Pro Lys Ser
<210Aeg Phe Ala Met Leu Asp Asp Va

Lys Ile Leu Al a

‘211>15‘1015 Asn dzy Len Leu Gn Leu Ay His Ala Leu 2025

<212>

t21352007: 406

Sequence

<2200- quence,
«223> Description of Artificial
peptide

Eafbse

<400> 87
Glu Pro Lys Ser Ala Phe Ala Met
1 5

Asn Gly Leu Leu Gln Leu Gly His
20

<210>
<211
<212>
<213

88

26

PRT

Artificial Sequence

<220>
<223> Description of Artificial

peptide

<400> B8
Glu Pro Lys Ser Arg Ala Ala Met
1 5

Asn Gly Leu Leu Gln Leu Gly His
20

<210
<211
212>
<213>

89

26

PRT

Artificial Seguence

<220>
<223> Description of Artificial

peptide

<400> BY
Glu Pro Lys Ser Arg Phe Ala Ala
1 5

Asn Gly Leu Leu Gln Leu Gly His
‘20

<210>
<21L> 26

<212> PRT

<213> Artificial Sequence

20

26 <212> PRT <213> Artificial
<220> <223> Description of hrt-if'
synt hetic peptide

1

Sequence: Synthetic

Leu Asp Asp Val Lys Ile Leu Ala
10 15

Gly Leu
25

Secuence: Synthetic

L.eu Asp Asp Val Lys Ile Leu Ala
10 15

Gly Leu
25

Sequence: Synthetic

Leu Asp Asp Val Lys Ile Leu Ala
15



<400> 106 Qu Pro Lys Ser Arg Phe Ala Met Leu Asp Asp
Val Lys Ile Leu Ala 151015 Asn Gy Leu Leu G n Leu
Ay Hs Ay Ala 2025 <210> 107 <211> 410 <212> PRT
<213> Mus nuscul us <400> 107 Met Arg Cys Ala Pro Thr
Ala Gy Ala Ala Leu Val Leu Cys Ala Ala 151015 Thr
Ala Ay Leu Leu Ser Ala Gn dy Arg Pro Ala Gn Pro

A u Pro 202530 Pro Arg Pil
Asn Leu Lax Ala Hs Ay
Hs Ay Leu Arg Au H s Val
<220505560 G n Leu Gy Ala Leu Qu

1/§1A|a Ser Trp Asp G u Met
eu 354045 Leu G n Leu Ay
Gu Arg Thr Arg Ay

Arg Met Ala Al a

du Arg .
‘2232552551: YRR AR &’3‘[’”%@@’?58‘0 GG Pro Lys Ay Lys
PAMa Pro Pile Lys Asp Ser Gu Asp Arg 859095 Val

<400Pr90 GQu dy Gn Thr Pro u Thr Leu Gn Ser Leu Gn
Glu Hagr 15G ﬁe:l@(ﬁl@@ﬁlg@p Met Ala Asp Asp Val Lys Ile Leu Ala
15

Agn Gly Leu Leu Gln Leu Gly His
20

<210>
<211l>
<212>
«213>

21

26

PRT

Artificial Sequence

<220>
<223> Description of Artificial

peptide

<400> 91
Glu Pro Lys Ser Arg Phe Ala Met
1 5

Asn Gly Leu Leu Gln Leu Gly His
20

92

26

PRT

Artificial Seguence

«210>
<21l>
212>
<213 >

<220>
<223> Description of Artificial

peptide

<400> 92
@Glu Pro Lys Ser Arg Phe Ala Met
1 5

Asn Gly Leu Leu Gln Leu Gly His
20

210>
<211l>
<212>
<213>

93

26

PRT

Artificial Sequence

<220>
<223> Description of Artificial

peptide

Gly Leu
25

Sequence: Synthetic

Leu Ala Asp Val Lys Ile Leu Ala
10 15

Gly Leu
25

Sequence: Synthetic

Leu Asp Ala Val Lys Ile Leu Ala
10 15

Gly Leu
25

Sequence: Synthetic



Leu
Lys
An
Lys
Leu

Lys
Val

Asn
Thr
I'le

Ala @n Asn Ser Lys Ile Gn Gn Leu Phe G n
Ala 115120125 Gn Gn An Arg Tyr Leu Ser Lys
Leu Arg Ile G n Asn Leu 130135140 57/61 Aso
Ser Arg Ay Lys Lys Lau Set Lys Met Thr G n
165170175 Gy Leu Thr Ser Asn Ala Thr H's Len
Hs Arg Pro Ala Arg Asp Cys 180185190 G n G u Len Phe
Gn Gn dy Gn Arg Hissgg Ay Leu Phe Gnlle
195200205 G n Pro Len Ay er Pro Pro Phe Leu Val Asn
QIS GI u Met Thr Ser 210215220 Asp Ay Gy Trp Thr Val

éioo L % ey s Asn dy Ser . Val Asp 225230235240
* PRe Vﬂsﬁer g‘éer 11;'r "GT A “T’S/r‘“ty‘é ASH &'y *Phe Gy

Asp Pro Gn 245250255 Gy GQu Phe Trp Len Gy Len Qu
Lys Met H's Ser Ile Thr Ay Asp 260265270 Arg Ay Ser
Asn @YnLelEeichg“Aﬁlal Wl oy ﬁiﬁ_gfsay @en Asp Trp Asp Ay Asn Ala

<210>
<21l>
<212
<213 >

54

26

PRT

Artificial Sequence

<220>

<223> Description of Artificial Synthetic

peptide

Sequence:

<400> 54

Glu Pro Lys Ser Arg Phe Ala Met
1 5

Asn Gly Leu Leu Gln Leu Gly His
20

<210>
<211>
<212>
=213

a5

26

PRT

Artificial Seguence

<220>
<223> Description of Artificial

peptide

<400> 95
Glu Pro Lys Ser Arg Phe Ala Met
1 5

"Asn Gly Leu Leu Gln Leu Gly His
20 :

<210>
<21l>
<212>
<213>

96

26

PRT

Artificial Sequence

<2203
<223> Description of Artificial

peptide

<400> 96
Glu Pro Lys Ser Arg Phe Ala Met
1 5

Leu Asp Asp Val Ala Ile Leu Ala
10 15

Gly Leu
25

Sequence: Synthetic

Leu Asp Asp Val Lys Ala Leu Ala
10 15

Gly Leu
25

Sequence: Synthetic

Leu Asp Asp Val Lys Ile Ala Ala
1¢ 15



275280285 Lys Len Len G n Phe Pro Ile His Len Ay dy
G n Asp Thr Ala Tyr 290295300 Ser Leu G n Len Thr Qu
Pro Thr Ala Asn Gn Len Ay Ala Thr Asn 305310315320
Val Ser Pro Asn Gy Leu Ser Len Pro Phe Ser Thr Trp
Asp G n Asp 325330335 His Asp Len Arg Gy Asp Leu Asn
Cys Ala Lys Ser Len Ser Ay Gy 340345350 Trp Trp Phe
Ay Thr Cys Ser His Ser sAsgy Len Asn Gy G n Tyr Phe
355360365 His Ser Ile Pro Arg Gn Arg Gn GQu Arg Lys
Lys (Jy Il'e Phe Trp 370375380 58/61 Lys Thr Trp Lys
Jyr.Pro. Lley Gn Ala Thr Thr Lou Lou

il
Asn (gé 0%@521-‘60‘ e’ n ko Met Au Ala Thr Ala Ala Set

405410 <210> 108 <211> 406 <212> PRT <213> Hono

saplens <400> 108
<210>

«21l>
«212>
<213>

26
PRT
Artificial Sequence

<220>
«223> Description of Artificial

peptide

<400> 97
Glu Pro Lys Ser Arg Phe Ala Met
1 5

Ala Gly Leu Leu Gln Leu Gly His
20

98

26

PRT

Artificial Sequence

<210>
<211>
<21Z>
<«213>

<220>
<223> Description of Artificial

peptide

«<400> 98
Glu Pro Lys Ser Arg Phe Ala Met
1 5

Asn Ala Leu Leu Gln Leu Gly His
20

<210>
<211>
<212>
<213 >

95

26

PRT

Artificial Sequence

«220>
«223> Description of Artificial

peptide

«400> 99
Glu Pro Lys Ser Arg Phe Ala Met
1 ]

Asn Gly Ala Leu Gln Leu Gly His
20

Segquence: Synthetic

Leu Asp Asp Val Lys Ile Leu Ala
10 15

Gly Leu
25

Sequence: Synthetic

Leu Asp Asp Val Lys Ile Leu Ala
10 15

Gly Leu
25

Secuence: Synthetic

Leu Asp Asp Val Lys Ile Leu Ala
10 15

Gly Leu
25



Met Set Gy Ala Pro Thr Ala Ay Ala Ala Lou Met Lou
Cys Ala Ala 151015 Thr Ala Val Leu Leu Sex- Ala G n
Ay @Ay Pro Val Gn Set Lys Set 202530 Pro Arg Phe
Ala Set Trp Asp G u Net Asn Val Lou Ala H's Ay Lou
354045 Lou Gn Leu dy An dy Lou MJ Qu Hs Ala du
Arg Thr Arg Set 505560 G n Leu Set Ala Lou Gu Arg
Arg Lou Set Ala Cys Ay Jet, Ala Cys 65707580 G n Gy
Thr Qu Ay Set TI-it Asp Lou Pro Lou Ala Pro G u Set
Arg 859095 Val Asp Pro Gu Val Lou H's Set Leu Gn
Thr G n Leu Lys Ala G n 100105110 Asn Set Arg Ile Gn
:;igﬁlg Lou Phe His Lys Val Ala G@n Gn d@n Arg
$120125 His Leu Qu Lys Gn H's Lou Arg Ile G n

<2125

<213 HascilfoOcha@l seqEeice G N Phe 130135140 Gy Lou Lou Asp Hi s

Lys His Lou Asp Hs du Val

<220
<223

2T i

<400>= 100

Al a Lys Pro Al a

Glu Pro Lys Ser Arg Phe Ala Met Leu Asp Asp Val Lys Ile Leu Ala

1 S

Asn Gly Leu Ala Gln Leu Gly His
20

<210>
<211>
<212>
<213

101

26

PRT

Artificial Sequence

<220
<223> Description of Artificial

peptide

<400> 101
Glu Pro Lys Ser Arg Phe Ala Met
1 . 5

Asn Gly Leu Leu Ala Leu Gly His
20

«210>
<211
<212>
<2}3>

102

26

PRT

Artificial Sequence

<220>
«223> Description of Artificial

peptide

<400> 102
Glu Pro Lys Ser Arg Phe Ala Met
1 5

Asn Gly Leu Leu Gln Ala Gly His
20

10 15

Gly Leu
25

Sequence: Synthetic

Leu Asp Asp Val Lys Ile Leu Ala
10 15

Gly Leu
25

Seguence: Synthetic

Leu Asp Asp Val Lys Ile Leu Ala
10 15

Gly Leu
25



165170175 59/61 Asn Val Ser Arg Leu H's Arg Leu Pro

- My Asp Cys G n GQu Len Phe 180185190 G n Val Ay 'Qu
- Arg Gn Ser Gy Len Phe Gn Ile Gn Pro Gn Ay

195200205 Ser Pro Pro Phe Leu Val Asn Cys Lys Met Thr
Ser Asp Ay Gy Trp 210215220 Thr Val Ile Gn Arg My
H's Asp Ay Ser Val Asp Phe Asn Arg Pro 225230235240
Trp Gn Ala Tyr Lys Ala &,y Phe Ay Asp Pro Hs Ay

G u Phe Trp 245250255 Len Gy Len Gn Lys Val H's Ser
<210} 183 Thr Gy Asp Arg Asn Ser My 260265270 Len Al a Val
272G2A.Len Arg Asp Trp Asp Gy Asn Ala G n Len Len G n

<2132§ 30285 £Aseer Val Hs Leu Ay Ay Gn Asp Thr Al a

Tyr Ser Len G n Len 290295300 Thr Ala Pro Val Ala Ay
<2203 n Len Ay Ala Thr Thr Val Pro Prq Ser 305310315320

<223> Description’of Artificial Sequence: Synthetie

peptide
<400> 103
Glu Pro Lys Ser Arg Phe Ala Met Leu Asp Asp Val Lys Ile Leu Ala
1 5 10 15

Asn Gly Leu Leu Gln Leu Ala His Gly Leu
20 25

<210> 104
«<211> 26
«212> PRT
<213> Artificial Seguence

220>
<223> Description of Artifiecial Seguence: Synthetic
peptide
<400> 104
Glu Pro Lys Ser Arg Phe Ala Met Leu Asp Asp Val Lys Ile Leu Ala
1 s 10 15

Asn Gly Leu Leu Gln Leu Gly Ala Gly Leu
' 20 25

<210> 105

<211> 26

<212> PRT

«213> Artificial Sequence

<220>
<223 Description of Artificial Sequence: Synthetic
peptide
<400> 105
Glu Pro Lys Ser Arg Phe Ala Met Leu Asp Asp Val Lys Ile Leu Ala
1 5 10 15

Asn Gly Leu Leu Gln Leu Gly His Ala Leu
20 25

<210> 106

<211> 26

<2125 PRT

<213> Artificial Seguence



dy Len
Asp Len
Len Ser
H s Ser

Ser Val Pro Phe Ser Thr Trp Asp G n Asp H's
My 325330335 Arg Asp Lys Asn Cys Ala Lys Ser
Gy Ay Trp Trp Phe Ay 340345350 Thr Cys Ser
Asn-Len Asn Ay Gn Tyr Phe My Ser Ile Pro
355360365 G n Gn Arg Gn Lys Len Lys Lys Ay Ile Phe

Trp Lys Thr Trp Arg 370375380 Ay Arg Tyr Tyr

Gn Ala Thr Thr

<220

<223 angsfﬁigtx%gofp he s AL

15pd3eAla Hs dy

A .06l . I

[epdcRagystote phic Tl

2025 <210> 110 <211> 26 <212> PR !"

<400

apf en

Glu Pro Lys

1

ger Arg Phe Ala Met Leu Asp Asp Val Lys Ile Leu Ala

5

Asn Gly Leu Leu Gln

<210> 107
<211>» 410
<212» PRT
<213> Mus musculus

<400= 107

Met Arg
1

Thy Ala

Pro Arg

Leu Gln
50

Gln Leu
65

Gln Gly

Val Pro

Leu Lys

Gln Gln

130

Gln Ser
145

Cys

Gly

Phe

35

Leu

Gly

Pro

Glu

Ala

115

Gln

Gln

20

Ala

Leu

20

Ala

Gly

Ala

Lys

Gly

100

Gln

Arg

Ile

Pro

5

Leu

sSex

His

Léeu

Gly

85

Gln

Asn

Tyr

Asp

Leu

Thr

Ser

Trp

Gly

Glu

70

Lys

Thr

Ser

Leu

Leu
150

Gly

Ala
Ala
Asp
Leu
55

Arg
Asp
Pro
Lys
Ser

135

Leu

His

Gly

Gln

Glu

40

Arg

Arg

Ala

Glu

Ile

120

Lys

Ala

Gly

Ala

Gly

25

Met

Glu

Met

Pro

Thr

105

Gln

Gln

Ero

10

Ala

Ala

10

Arg

Asn

His

Ala

Phe

80

Leu

Gln

Asn

Thr

Leu

Pro

Leu

val

Ala

75

Lys

Gln

Leu

Leu

His
155

val

Ala

Leu

Glu
60

Cys

Asp

Ser

Phe

Arg

140

Leu

Leu

Gln

Ala

45

Arg

Gly

Ser

Leu

Gln

125

Ile

Asp

Cys

Pro

30

His

Thr

Asn

Glu

Gln

110

Lys

Gln

Asn

15

Ala

15

Glu

Gly

Arg

Ala

Asp

Thr

Val

Asn

Gly

Ala

Pro

Leu

Gly

Cys

80

Arg

Gln

Ala

Leu

Val
160

Pro Len
Met Len $d1G n Pro Met 385390395400
Ala Ala Gn Ala Ala Ser 405 60/61 <210> 109 <211> 27
<212> PRT <213> Mus nuscul us <400> 109 G n Pro Qu

P- Asp.u Met Asn Let Leu
Leu Leu Gn Leu Ay Hs Ay Leu
<213> Hono



<400> 110 Ser Lys Ser Pro Arg-Phe Ala Ser Trp Asp Qu
~Met Asn Val Leu Ala 151015 His Gy Leu Let G n Lev
Ay Gn dy Leu 2025 <210> 111 <211> 6 <212> PRT
<213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic 6xH s tag <400> 111
Hs Hs His Hs Hs Hs 15 <210> 112 <211> 26 <212>
PRT <213> Artificial Sequggece <220> <223> Description
of Artificial Sequence: Synthetic peptide <400> 112
Gu Pro Lys Ser Arg Phe Ala Met Leu Asp Asp Val Lys

Asp L}.lrseThl??egerAL_rag l?,;l'o}sS Lys Leu Ser Lys Hetb Thr Gin Leu ILle

1565 170 175

Gly Leu Thr Ser Asn Ala Thr His Leu His Arg Pro Rla Arg Asp Cys
180 185 190

Gln Glu Leu Phe Gln Glu Gly Glu Arg His Ser Gly Leu Phe Gln Ile
195 200 205

Gln Pro Leu Gly Ser Pro Pro Phe Leu val Asn Cys Glu Met Thr Ser
210 215 220

Asp Gly Gly Trp Thr Vval Ile Gln Arg Arg Leu Asn Gly Ser Val Asp
225 230 235 240

Phe Asn Gln Ser Trp Glu Ala Tyr Lys Asp Gly Phe Gly Asp Pro Gln
245 250 255

Gly Glu Phe Trp Leu Gly Leu Glu Lys Met His Ser Ile Thr Gly Asp
260 265 270

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

Lys Leu Leu Gln Phe Pro Ile His Leu Gly Gly Glu Asp Thr Ala Tyr
290 295 360

Ser Leu Gln Leu Thr Glu Pre Thr Ala Asn Glu Leu Gly Ala Thr Asn
305 310 315 320

Val Ser Pro Asn Gly Leu Ser Leu Pro Phe Ser Thr Trp Asp Gin Asp
325 330 335

His Asp Leu Arg Gly Asp Leu Asn Cys Ala Lys Ser Leu Sexr Gly Gly
340 345 350

Trp Trp Phe Gly Thr Cys Ser His Ser Asn Leu Asn Gly Gln Tyr Phe
355 360 365

His Ser Ile Pro Arg Gln Arg Gln Glu Arg Lys Lys Gly Ile Phe Trp
370 375 380
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Lys Thr Trp Lys Gly Arg Tyr Tyr Pro Leu Gln Ala Thr Thr Leu Leu

385

390

Ile Gln Pro Met Glu Ala Thr Ala Ala Ser

«210>
<211l>
<2125
<213>

<400

108
406
PRT
Homo sapiens

108

Met Ser Gly

1

Thr
" Pro
Leu
Gln
65
Glin
Val
Asn
His
Gly

145

Arg

Ala

Arg

Gln

S0

Leu

Gly

Asp

Ser

Leu

130

Leu

Arg

val

Phe

35

Leu

Ser

Thr

Pro

Arg

115

Glu

Leu

Lys

Ala
Leu
20

Ala
Gly
Ala
Glu
Glu
100
Ile
Lys

Asp

Arg

408

Pro

Leu

Ser

Gln

Len

Gly

85

val

Gln

Gln

His

Lien
165

Thr

Ser

Trp

Gly

Glu

70

Ser

Leu

Gln

His

Lys

150

Pro

Ala

Ala

Asp

Leu

55

Arg

Thr

His

Leu

Leu

135

His

Glu

Gly

Gin

Glu

40

Arg

Arg

Asp

Ser

Phe

126

Arg

Leu

Met

Ala

Gly

Met

Glu

Leu

Leun

Leu

105

His

Ile

Asp

Ala

410

Ala

10

Gly

Asn

His

Ser

Pro

80

Gln

Lys

Gln

His

Gln
170

395

Leu

Pro

val

Ala

Ala

75

Leu

Thr

val

His

Glu

155

Pro

Mekt

val

Leu

Glu

60

Cys

Ala

Gln

Ala

Leu

140

Val

Val

Leu

Gln

Ala

45

Arg

Gly

Pro

Len

GIn

125

Gln

Ala

Asp

Cys

Ser

30

His

Thr

Ser

Glu

Lys

110

Gln

Ser

Lys

Pro

Ala

15

Lys

Gly

Arg

Ala

Ser

95

Ala

Gln

Gln

Pro

Ala
175

400

Ala

Ser

Leu

Ser

Cys

BO

Arg

Gln

Arg

Phe

Ala

160

His

2025



Asn

Gln

Ser

Thr

225

Trp

Leu

Leu

Phe

Thr

305

Gly

Arg

Thr

Gln

Gly

385

Ala

val

Val

Pro

210

val

Glu

Gly

Ala

Ser

290

Ala

Leu

"Asp

Cys

Gln

370

Arg

Ala

Ser

Gly

185

Pro

Ile

Ala

Leu

Val

275

Val

Pro

Ser

Lys

Ser

355

Arg

Tyr

Glu

Arg

ig0

Glu

Phe

Gln

Tyr

Glu

260

G1ln

His

val

val

Asn

340

His

Gln

Tyr

Ala

Leu

Arg

Leu

Arg

LYE

245

Lys

Leu

Leu

Ala

Pro
325

Cys

Ser

Lys

Pro

Ala
405

His

Gin

val

Arg

230

Ala

val

Arg

Gly

Gly

310

Phe

Ala

Asn

Leu

Leu

390

Ser

Arg
Ser
Asn
215
His
Gly
His
Asp
Gly
295
Gln
Ser
Lys
Leu
Lys
375

Gln

Leu

Gly

200

Cys

Asp

Phe

Ser

Trp

280

Glu

Leu

Thr

Ser

Asn

360

Lys

Ala

59/61

Pro Arg Asp

185

Leu
Lys
Gly
Gly
Ile
265
Asp
Asp
Gly
Trp
Leu
345
Gly

Gly

Thr

Phe

Met

Ser

Asp

250

Thr

Gly

Thr

Ala

Asp

330

Ser

Gin

Ilie

Thr

Glu

Thr

val

235

Pro

Gly

Asn

Ala

Thr

_315

Gln

Gly

Tyr

Phe

Met
3985

Cys

Ile

Ser

220

Asp

His

Asp

Ala

Tyr

300

Thr

Asp

Gly

Phe

Trp

380

Leu

Gln

Gln

205

Asp

Phe

Gly

Arg

Glu

285

Ser

Val

His

Trp

Arg

365

Lys

Ile

Glu

120

Pro

Gly

Asn

Glu

Asn

2760

Leu

Leu

Pro

Asp

Trp

350

Ser

Thr

Gln

Leu

Gln

Gly

Arg

Phe

255

Ser

Leu

Gln

Pro

Leu

335

Phe

Ile

Trp

Pro

Phe

Gly

Trp

Pro

240

Trp

Arg

Gln

Leu

Ser

320

Aryg

Gly

Pro

Arg

Met
400
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<210~ 1
<211l>» 27
<212> PRT

«213> Mus musculus

ne

<400> 109
Gln Pro Glu Pro Pro Arg Phe Ala Ser Trp Asp Glu Met Asn Leu Leu
1 5 10 15

Ala His Gly Leu Leu Gln Leu Gly His Gly Leu
2D 25

<210> 1310

<211l> 26

<212> PRT

«213> Homo sapiens

<400> 110
Ser Lys Ser Pro Arg Phe Ala Ser Trp Asp Glu Met Asn Val Leu Ala
1 5 10 15

His Gly Leu Leu Gln Leu Gly Gln Gly Leu
20 25

«210> 111

«<211l> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
6xHis tag

<400> 111
His His His His His His
1 5

<210> 112

<211> 26

<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 112
Glu Pro Lys Ser Arg Phe Ala Met Leu Asp Asp Val Lys Ile Leu Ala
1 ’ 5 16 15
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Asn Gly Leu Leu Gln Leu Gly His Gly Leu
20 25



