B-CELL REDUCTION USING CD37-SPECIFIC AND CDZO-SPESHIFIC
BINDING MOLECULES [0001] The present application claims benefit
under 35 U.S.C. 119 of United States Patent Application No. 60/702,499,
which was filed July 25, 2005, Unites States Patent Application No.
60/798,344, which was filed May 16, 2006, each of which is incorporated
heppinbyireiernee IR Bgitety GIEYCEOE CHEC MWDNTHOY-S06021Fio:

present invention generally pyriesyrstEy fg $B-cell reduction in an
individual using CD37-specific binding molecules. In particular, the

invention provides methods for B-cell reduction using CD37- specific
binding molecules alone, or a combination of CD37-specific binding
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by production of specialized cells called B lymphocytes or B-cells. B-cells
produce antibodies that bind to, and in some cases mediate destruction

of, a foreign substance efpaghege-HEORM ReaMK instances though, the
human immune systemand specitically the B Tlymphocytes of the human
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or autoantibodies. See Shlomchik et al., J Exp. Med., 180:1295-306
(1994). Interestingly, these same autoimmune-prone mice which possess
B-cells but are deficient in immunoglobulin production, do develop
autoimmune disea &b GHeR Mbrinie i p elmidiidl 5&described by Chan
et al.,.J Exp. Med., 189:1639-48 (1999), indicating that B-cells play an
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situated inside the cell. See, Einfeld et al., EMBO J., 7:711-17 (1998).
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recursor B-cells or plasma cells. Natural ligands for CD20 have nqt been
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al., J. Immunol., 140(3): 905-914 (1988); and Link et al., J. Immunol.,
137(9): 3013-3018 (1988). Besides normal B-cells, almost all
malignancies of B-cell origin are pbsitive for CO37 expression, including
CLL, NHL, and hairy cell leukemia [Moore et al., Journal of Pathology,
152: 13-21 (1987); Merson and Brochier, Immunology Letters, 19:
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used to treat low-grade or follicular B-cell non-Hodgkin's lymphoma

[McLaughlin et al., Oncology, 12:1763-1777 (1998); Leget et al., Curr.

Opin. Oncol.,10: 548-551 (1998)] and in relapsed stage 111/1V follicular

lymphoma [White et al., Pharm. Sci. Technol. Today, 2: 95-101 (1999)].
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[0025] Alternatively, it has been proposed that fusion of an scFv to
another molecule, such as a toxin, could take advantage of the specific
antigen-binding activity and the small size of an scFv to deliver the toxin to
a target tissue. Chaudary et at, Nature 339:394 (1989); Batra et at, Mat
Cell. Biol. 11:2200 (1991). Conjugation or fusion of toxins to scFvs has
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aberrant B-cell activity may include inappropriate proliferation of cells
whose DNA or other cellular components have become damaged or
defective. Aberrant B-cell activity may include cell proliferation whose
characteristics are associated with a digease caused by, mediated by, or
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[0036] Disorders characterized by autoantibody production are often
considered autoimmune diseases. Autoimmune diseases include, but are
not limited to: arthritis, rheumatoid arthritis, juvenile rheumatoid arthritis,
osteoarthritis, polychondritis, psoriatic arthritis, psoriasis, dermatitis,
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lateral sclerosis (ALS), coronary artery disease, familial Mediterranean
fever, microscopic polyangiitis, Cogan’s syndrome, WhiskottAldrich
syndrome and thromboangiitis obliterans. [0037] Rheumatoid arthritis (RA)
is a chronic disease characterized by inflammation of the joints, leading to

swelling, pain, and loss of function. Patients having RA for an extended
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[0049] JIM associated factors, including muscle-associated enzymes and
autoantibodies include, but are not limited to, creatine kinase (CK), lactate
dehydrogenase, aldolase, C-reactive protein, aspartate aminotransferase
(AST), alanine aminotransferase (ALT), and antinuclear autoantibody
(ANA), myositis-specific antibodies (MSA), and antibody to extractable
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[0061] In another embodiment, the invention includes a humanized CD37-
specific SMIP polypeptide, wherein CDR2 of the light chain comprises the
amino acid sequence of SEQ ID NO: 64 (FAKTLAE). The invention also
includes a humanized CD37-specific SMIP polypeptide, wherein CDR2 of
the heavy chain comprises the amino acid sequence of SEQ ID NO: 65
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another embodiment, the invention includes a humanized CD37-specific
lgomboimEpRirtieBmpRBi R aUIgHP ih B ESBR B RRB Acieearslie iiebf

‘SHATRRASHEL B G2 iR FRVRRAR SRRk Whi é?fz‘&e%%na&é‘fé‘%g
acids of SEQ ID NOS: 61 or 62 has been changed; a light chain CDR
qffiAevrfieprrREPensedhls: a ahswm&ﬁmrge%%% MR CRAHL:

1 SWrarBing. aﬁéﬁ%ﬁé§%ﬁadw%§én[?ﬁéaﬁ@meew9ﬁdi geligbughain

]
CDRS3 amino acid sequence of S é NO: 66, or a variant thereof in

SUHieRBALCsH v EIRTRIS ARGy ot LB THIRE 766l Debswranged 2l
- 005t IhanehahaspRe tHBeRERIIaRHRGY HSR-V MY RABIZESLEIRR Signed

specific SMIP polypeptide comprising? at least one, at least two, or at least

thARPlsitenB hEBR)RARSCRREHMRID RN 48R inddd 2RR1edFryATgRet al.
"YU SROSISENLBIABR tH2 MO irBrh &imBRAPA B Ritle AWERSr autoimmune

embodiment, the invention includes a humanized CO37-specific SMIP
HoRipEptdE BShiINIsRE hEAS i SSRY aiAB i dHRE eI SEQ
"EXes P anarsafayi it ihsiai) AR Pag Qs ORTRiISFHBERRS ID

NQ: 63 has been changed; a heavy chain CDR2 amino acid sequence of

afHBPRY MorasISRIZ_r RIACRRAINHAURR g iR atiRNis it ARkl toid

i) N@hirfifs IFascbae e 3o (20003 Newyechal). CRIRB amiheigcidiated
seguence selected from the group consisting of SEQ ID NOS: 67-69, or a
RRINBRHERRRLBIR-AhEH 76 B Bl CrE AEIaR HTEGHE ISR B rology

52@82‘@17#%3)&8(5 beey Chavigeet &%%ﬁf&bwr@f@@i@mﬁd@@h@;éw@a'xkade in
umanized CD37-specific SMIP polypeptides comprisjn t.on _
BRI R o o T e h2002);
Hitteghznsisting TkdightahafrIRARIE Refrabein R éulighiothaiRHrB2 with
eavy chain FR2, light chain FR3, heavy chain FR3, light chain FR4, and
A A VAR L e R
mé@fpﬁﬁﬁ@m&wwmsem@@ ;éﬂ‘@r\fi@ﬂ&aﬁ@\ugr&m;mﬁ&%o,
f the light in comprises the amino acid sequence of SEQ ID NO: 70
e s e e
rinctirded'aesentze GRS AsnaaESciSMIfR: pobaikriide iveharaiTERL Obllege
the heavy chain c rises.the amino agid sequenc EQID NO: 71
e BB VOB B o R B NBE SRS, Taabiother
embodiment, the invention includes a humanized CD37- specific SMIP
polypeptide, wherein FR2 of the light chain comprises the amino acid
sequence of SEQ ID NO: 72 (WYQQKPGQAPRLLIY). In a further
embodiment, the invention includes a gumanized CD37-specific SMIP
polypeptide, wherein FR2 of the heavy chain comprises the amino acid

sequence of SEQ ID NO: 73 (VWWRQMPGKGLEWMG). In yet another

embodiment, the invention includes a humanized CD37-specific SMIP
nolv/nentide wherain ER2 nf the linht rhain comnricece the aminn acid



comprising the compositions of the invention; and protocols for using the
kits to reduce B cells. Such kits may further comprise one or more
C020-specific binding molecule(s). The invention contemplates that such
a CD20-specific binding molecule is TRU-015. [0073] The invention also
includes humanized CD37-specific SMIP polypeptides comprising a

S, e o TR M R Rt e

thelypejsitpoheanbatipaticotsdisstachwitanitiimabodaisragesepaligtimghin

T R S B R GRS e 2 T e
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R Rt AR T S0 e

resipicedary alisities g syinel tameistingp oa SiQintaretis), ot redcorddrdation or
APPSO AB G2 AT O LA S AR R Bt

he invention also conte manized
@h3Trepbeiicisvirevigmplee ihiedetingaflmoslypisreyndidentty

RO SE40 05 S U B fbctons
sonprsthdeayageomewHsiditionslly, bigk dosewobrifosiresh e egquired
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polypeptide, DRT of the light chain comprises tﬁ amino a

Idéguande a2 Reled abpvehdiffusiprebnisithindy ol i>NOS WiEge many

{ QMY SYHA & SESVYSYLA), 130 (RASQSVYSYLA), 131
%@Q%&S@éé%éﬂﬁﬁl 2 (RASQSVSYYLA). In another embodiment,

[f@rigyentinindudesalunanizes CRR/ s eifis-odI B nalyReriide20,

wheréin CDR1 of the heavii chain comprises the amino acid sequence

nQImAkE Falls e GlopigieshR)any -G BEG Rreros Al s 8P MMlikeP 20

érﬁfbé%‘f%égg_}@@ﬁtaﬁéﬁ,@%ﬁ?%BM@B’«A@,\EF(‘FW' Cluges featment is
humanized C -specific SMIP polypeptide, wherein CDR2 of the light

GERRSHHREE YRS ARTMPRBIFSkY (ERRSSEEBRA HEM HiRayfddp/ - and
CERYSHBgRAS ELHR DIRSuABPLARNSSIS)pBErie fredRA WitNEanBE D37 or

(DASNRAT). In still another empbodiment, the invention includes a
HilirfakiZ8 dNerapy fr-palcesRRPNG Righli 2R B RISHPRIERCRe avy

chain.comprises the amino acid sequence selected from the group
Eggﬂahind\%m&@nﬁ ﬁf@@?%éﬁﬁ%ﬁ@’?ﬁe?%@@@'&#&ﬂ% methods

R O o s e iagifosts and
umanize -S CITIC eptlige, wnerein (0] e
R O PR AR e Sa i b R05 DRt PR BPBa@PpliSd o
S L A iyt e il cilipe siugiod
umanize -SpecItic 10) eptl wnerein Tt e neav
e ol R e A e g
fopnsisting 7hH6 BRIN&fIAdie(SMARNADGICRUAHS EGIdn¥pI2 13
SVGPMDV), 214 (SVGPEDS),,215.(SVGPFDP), 2 SVGPFOH), 217 .
i, 1 it P O R ERDR 0 LR STGHTS Coratrng
@f&aﬁdrl ; fha?t‘mgtmaiimé@am@&@&dsmwﬁ@@ﬁﬂﬁh@mmebﬂdﬁ&wgbes and
alternative framewor ions. In one as the invention jincludes a
SRS E B oS L A SsSB4 it
ehaimpbemp ke foihetningdeid Sedivedies: skbatastdtory MamualChapter 14,
isti ID NOS:; 170-18 ther i ntion .
G S Rd R LAt o SHRRRab T Taes AT S Rbaye
itheodaatipchainveliraprikEsitod afinoaitic sequertessglects dfrerratindinant
isti f SEQ .ID NOS: 140-146. till, furth .
A et S e 3 B o s S b B A Sogies

FR2 of the light chain comprises the amino acid sequence selected from
the group consisting of SEQ ID NOS: £82-193. In yet another aspect, the
invention includes a humanized CD37-specific SMIP polypeptide, wherein
FR2 of the heavy chain comprises the amino acid sequence selected from
the group consisting of SEQ ID NOS: 147-153. In an additional aspect, the

iNnvvention inchidece a hiimanized CD27-cnecific SMIP nolvvnentide wherain



CH2 WCH3, comprises a mutated hinge region as described above, and a
mutated CH2 region in which proline at residue 331 was changed to a
serine; 2H7 scFv VH L115 (CSS-S) H P331S CH2 WCHS3 comprises a
mutated hinge region and a proline to serine mutation at residue 331 in
the CH2 region; 2H7 scFv VH Li IS (SSS-S) H T256N CH2 WCH3,

SEER e e e A
RITREDBASNESH258) CrHEoMHG o befeiss InfuthEHeimge fegichS.

R R L R BT NS
FddnhitiseaniNysingnie iively; 2H7 scFv VH L1 1S (SSS-S) H K290Q

CH2 WCH3, comprises a mutated hinge regions and a lysine to glutamine

[6AaApe dRposnidy: Sowlzr repRnAGPDUIS RS gpshryedreeHoonstructed
R S ORIl S
aheinprisds e v rararTsa g regibedn deaviprehain vasiaiie enmaje iined via
LSRN AB Pl W IRdBERARA A \iTAblg G (FRRlon ot al,
TCH2WTCH3. 2H7 scFv IgAH IGAHCH2 T18CH3 comprises a wild type
Reroniviaié AvacHiciddd. & B8ERASESH A Wthlarnedriiian deiyariable
BRI, f hetha R RRF RIS hARIMIRG mBlecsih Sldhe-BpyeREODight

may comprise.a native or engineered extracellular domain from another
ohRIRSMarech finglecansianiramenssieiin dausyidhtshebs Baumide,

VASBXY peElb A BN ISREM A R IEAMHBE G UR FRNSISIN G SVelphd Lotstant
and CTLA4. [0086] A "synergistic combination™ of CD37?;FS£ECI]°IC bindin

rpgifstdrEaing JhE0say fEBINRIRG 901 EMeaNd IBELARBIRGEISS haypdaree
I stipetthabis wraipisthaRithesemidhasitects of theDisding H3, and the

molecules when administered alone. [0087] In one aspect of the invention,

heevw rRGHioIteMendwaaRiitadRUNAGHEEF AT PRRRR dRERINS,
camresitopsd egministerihg, MBdiRgInaiss HasdLRBaAAée™gion and

animals, it is preferable to formulate the binding molecules in a
taeraISaER COMsIHE AEBRRSor more pharmaceutically acceptable carriers.

The phrase "pharmaceutically or pharmacologically acceptahle: refer to

(AR 441t BRIRRR RTEBR AT ehbli B%b%fé@ %ﬁa@&é@éﬂeﬁﬂér"'ee
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.as described below. "Pharmaceutjcally acceptable carriers” include an

Gl 55 BRI TR COMBRTS B AR e e S35 (AR (TR AR the

N EbgRifURgaRaghisHseipsisiant RIsesgiton deladdragectmatuhtiregions
addition, com rm solvates with water

like. [00881 | f )
S AT GO RAGA OB S BeE L BB h R B AL o ot
chamnbimaingandtegulethedinpgsitanamtigeibdiadinigtydredausdyriapitighy, will

Sor Aol B R AR A A G
cfubmthiarelo tisdngGtionseduleicdivaiinfianus caabind seivteraakigen

TRl RS AT e A A, R el RS Antvacgfobuin
reephotbasn otk almdonihythydntia alktnenssigiithbicytplatientatascade.

articylar site is contemplated as well. Generally, compagsitiong are
Ceriia] LB ST D e e A S R S i gector
fhaotidus otz feaipiemglofrdiigrsiespasiatynipkeavenoiis: tio p mferdnding to

0090] Pharmaceutical compositions of the present invention containing
Bid&ih S?ecules used in a method of the invention may contain

aceptically a t arger It endi : :

e B R A A Y Fepic
geararaccirtioaldesemtarid tsgunic aotoneelftapsivepepnativatisioontsy, tissues
polyvinylpYrrolidone, a carboxyvinyl polymer, carboxymethylcellulose
sodium, polyacrylic sodium, sodium alginate, water-soluble dextran,
carboxymethyl starch sodium, pectin, methyl cellulose, ethyl cellulose,
xanthan gum, gum Arabic, casein, gelatin, agar, diglycerin, glycerin,
propylene glycol, polyethylene glycol, Vaseline, paraffin, stearyl alcohol,
ctearie acid hiiman cariim alhiimin (121RAY mannitnl earhitnl lactnca A




[0094] Dispersible powders and granules suitable for preparation of an
agueous suspension by the addition of water provide the active compound
in admixture with a dispersing or wetting agent, suspending agent and one
or more preservatives. Suitable dispersing or wetting agents and
suspending agents are exemplified by those already mentioned above.
The. tration.af binding: i r [
S S R SO o o Bhr
ranefrddonead mock averbdstrbuwing hegiahaite sy sahsadean the

amayhassd g xalinss Viseasllas, £ ean atceilanss widheaos
partictilar mode of administration selected. Thus, a typical pharmaceutical
(Cepyisiforsifon phernsafay iigeviheoudeelitadecipas edawdn takes
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Rirg év'sietiveidhe dadin 30 entgegediissoey [Boaldang wlods, iaprepaafy394

\( inistrapl itioNs AN n or apparent to
@1%%@5%%@%%5 ytggn%%@gé? d‘gs’grﬁ)gg?rg ﬁ?@?ﬁ&n in, for example,
[B654N 919N PR ME CRHULRLSSICBES P i e MACKBYBISN RS wWhacks to
Company, Easton, Pa. (1980). An effective dosage of antibody is within
hrindrgewsb. 0l hilg renidodantpper Ik sty dyavdipmee tadmaiisstith.
nBR%6] LBRPRANRASEIHIEA SAMBO NS IANPa NBR BF A RiigiFiehie

injectable aqueous, oleaginous suspension, dispersions or sterile powders
§

pribedessioriiRirigptésaraioN ansianibiing adsrUstRaBIEIBES of scFv
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ad using those suitable dlspersm% or wetting agents and suspending

QPERESIR A dvel Hiesh pherbiyiBat asrsselyeadiert dhajyiglth Puring
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non-toxic parenterally-acceptable diluent or solvent, for example as a

doratighin regintdreaeifermetmeiscuias nd HSbRIEME: Mspstistian levels
dPSETHRABERI B IRPHATERD WRRIsSHRBOLtBRIXAEo0R Mg the
glycerol, propylene glycol, and liquid polyethylene glycol, and the Ilkg),’
%Q}/%&Gﬁ’%& W%%Mﬁ&ﬁiﬁé@%% sfiohthRtPRYJgAS et al,
SEHANTRBISY deeERioTD- H0addienosteiadieskersaes. cenysarignady
employed as a solvent or suspending medium. For this purpose any bland
?f&%%réyﬁffﬁaw%%%mﬁﬁs@ﬁglﬁai@nﬂagmiermm RYSeRREXpiored,
iﬁéﬂi&im‘q FBiRmidsy gﬂ}?&@?@fﬁiﬁ agiskftadnsedndearegiiationst, C. R.
injectables. [0097]In all cases the fc_)rm must be sterllq_and musé be fl(mg to
bt e GALy Ry At B 9 BRSPe Oty L8R3 (1994

intained, f le, by th f ting, such as lecithip, .
R e b e RO B A AT KB BN SRR by
difecise pistidactansdFmuithbatsiiadleytuidis foecimesi 3@ and
manuyfacture and stor nd must rved inst.
T R T BT AT ORI CrBCe  Ce BAb A Ao GRS R
retivensicanohtheaciipomfimicraptgamsffisctae ber breatihy aliseddsy Even

[ tibacteri if | ts, f I bens;,
e 2 R B SRR i v
masefvtprdt bets esisaipetoviad feldhsobpyic agents, for example, sugars

or sodium chloride. Prolonged absorption of the injectable compositions
[Car2BE bratightatbamiy by s bsempreposathUsitidusion agemsdelatgranother
abhsorptio a alumi rate i

e A A S R T el
ibdorgtariteibhandeeteineliczizse thein eficady. dilivkeiitaiwendinaltatget

ample, sali , Ol | ! I ~APLOLINI .
R R e P R I Do ot
BEA202{ 1985). 1006jugalioivdilast S ek insmiorRsr BHamtves. been
Toxicol., 32:521- 544, 1993). [0099]In addition, the properties of
hydrophilicity and hydrophobicity of thegycompositions contemplated for
use in the invention are well balanced, thereby enhancing their utility for
both in vitro and especially in vivo uses, while other compositions lacking

such balance are of substantially less utility. Specifically, compositions
rontemnlated for 11ce in the invventinn havve an annronriate dedree of




CD 154 (also referred to as Tumor Necrosis Factor ligand superfamily
member 5, TNF-related activation protein, TRAP, or T cell antigen Gp39)
and Toll receptors. The above list of construct targets and/or target
antigens is exemplary only and is not exhaustive. [00106] Cytokines and
growth factors are second agents contemplated by the invention and

e C R R L T ST e i e
nhoERUIES, Eﬁ&t@@ﬁ;ﬁgegtﬁﬁ@ci@m@mtawmbbma cmerbe;brhfmﬁcby
d h | h
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arfmaceutiCa OmpOSIt ns O thé Invention incluae angiogenin, one
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RIBBR AN EORIGoes praioi Loae MEesa e AHAR>, bone

morphogenic prote ‘bone morp o enicp ne morphogenic

ipmmnmmhmmmmMm‘sgﬁtdmegfdmapeampﬂbgmpmmnmants of
mgwgﬂogenlc protein-11, bone morphogenic protein-12, bone

morp ogenic protein-13, bone morphogenic protein-14, bone

gﬁﬁmog@iﬁe@r e PRR I MBRIREIGAISN SRERPIAb M Aone

phogenic prot In receptor 1B, Brain derived neurotrophlc factor, ciliar

inntoppRe rmaseinah (SR IPhrr eskisis dispissarbR@kmeomuied US
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factor 2a, cytokine-induced neutrophil chemotactic factor 213

emautnetdntemngingl Retont Sdliertions Wmaﬁaa&mwwm?%g
Sitelmiaed navtipnri aiteasiant dirablast BiPviRiacty Heldiobigip

growth factor 5, flbroblastgrowth factor 6, fibroblast tfgrowth factor 7,
U

mlodiis s awvelRindiBgfipmmin GrowrskeksisUsint el diat
faniaese pisaRiash HaniafaciighARropirst e adniastan ihifiiqiast

growth factor acidic, fibroblast growth factor basic, glial cell line-derived

%mt@ﬁﬁﬁefa@ro@w@a@&@ an gusza1@@%@@@5«/@@9@@@@%@@%&6@ ora
HRfeRiageA: 8 'ﬁ’%@*}éﬁié@&%@%ﬁ%@ﬂ% aiediPseiBincReP WD cysteine

related protein growth re rotein é eparin bm\ﬁﬂ? epidermal
igedHETashst InEpe @gw ARGy ENSrowii AgEducts are
cggsgg;gr@fnpgy@thgﬁd;&v@b@ctor I |nsuI|n like growth factor receptor,

insulin-like growth factor I, insulin- Ilke growth factor binding protein,

m@?rmocmﬁnmwmﬁé@ma@gb@m axeibiierydastoch lesripiadnbipitory
factor receptora nerve growth factor, nerve growth factor{f' HREP
RGN

Ihedsbrses therrpiRsoriere Frmaing 3 nran Bl a5ides
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rowth factor, platelet derive f??) ctor A in t et derived
GRS r AP BRRIErHETIER SRR RO ARG CETE A gris A
ifagtovBachaithdiistaleheslr e digrevdtiviastag 88, platelet derived growth
factor receptor a, platelet derived growth factor receptor 13, pre-B cell
growth stimulating factor, stem cell factor, stem cell factor receptor,
transforming growth factor a, transforming growth factor 13, transforming
growth factor 131, trarSEviividdof EFHRTEEEN VERI I@ahsforming growth
factor 62, transforming growth factor 133, transforming growth factor 35,

[R82%] trarldteriRpREGEIAMATHEO PIBIC e RESHPHTY OF 6RAHGHEd$-eslls using
Bipeing QfﬁirblnH HRIAG SO HRRRAEG PiRte Ention, use of

transformlng growth Tactor 13 binding protein Ill, tumor necrosis factor

Geoupnstigpe ¢f GRS voaeic Pitdiddnelaey h%éqnm%mgqu})@@ -specific
@W&H@%@%b@%%%rw%?mﬁha sl genihaeomaicp2o-
chimeric proteins and biologically or immunologically active fragments
thereof. [00107] Examples of chemotherapeutic agents contemplated as
second agents include, but are not limjted to, alkylating agents, such as
nitrogen mustards (e.g., mechlorethamine, cyclophosphamide, ifosfamide,
melphalan, and chlorambucil); nitrosoureas (e.g., carmustine (BCNU),
lomustine (CCNU), and semustine (methyl-CCNU)); ethyleneimines and

maethvli-melaminec (e a  triethvienemelamine (TEM) triethvliene




(HMM, altretamine) Alkyl sulfonates busulfan Triazines dacarbazine
(DTIC) Antimetabolites Folic Acid analogs methotrexate Natural products
Antimitotic drugs Taxanes paclitaxel Vinca alkaloids vinblastine (VLB)
vincristine vinorelbine TaxotereO (docetaxel) estramustine estramustine
phosphate Epioodophylotoxins etoposide teniposide Antibiotics

%&&‘l’?&@‘tﬁ@% ?ﬁ%@%ﬁ%@ij‘rg&ﬂﬂwﬁ%}@bggé%y éﬂ@é&&gﬁsﬂwﬁ%ﬂ%m&e of
itoxantroneidarubicin bieomycin splicamycin (mithramycin) mitomycin
wmmymaﬁh@mmbimﬁﬁm@@témaMeMM idietedernbct, the
AV brovides a method of treating an individual having, or suspected of

having, a disease associated with aberrant B-cell activity.

[0029] The present invention also provides humanized CD37-specific
binding molecules (e.g., humanized TRU-016 constructs) and rﬁethods for
reducing B-cells using these molecules. In some embodiments of the
methods of the invention, uses of combinations of humanized TRU-016
constructs with one or more CD20-specific binding molecules is
contemplated. In another aspect, the invention provides methods of treating
individuals having, or suspected of having, a disease associated with aberrant
B-cell activity. Related aspects of the invention are drawn to methods of
preventing any such disease and methods of ameliorating a symptom
associated with such a disease comprising administeg’ing adoseofa
humanized CD37-specific binding molecule effective 1o treat or prevent such

disease, or to ameliorate a symptom of such disease.

[0030] “Aberrant B-cell activity” refers to B-cell activity that deviates from
the normal, proper, or expected course. For example, aberrant B-cell activity
may include inappropriate proliferation of cells whose DNA or other cellular
components have become damaged or defective. Aberrant B-cell activity may
include cell proliferation whose characteristics are associated with a disease
caused by, mediated by, or resulting in inappropriately high levels of cell
division, inappropriately low levels of apopiosis, or both. Such diseases may
be characterized, for example, by single or multiple local abnormal
proliferations of cells, groups of cells or tissue(s), whether cancerous or non-
cancerous, benign or malignant. Aberrant B-cell activity may also include
aberrant antibody production, such as production of autoantibodies, or
overproduction of antibodies typically desirable when produced at normal
levels. ltis contemplated that aberrant B-cell activity may occur in cerfain
subpopulations of B-cells and not in other subpopulations. Aberrant B-cell
activity may also include inappropriate stimulation of T-cells, such as by
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Pyrimidine analogs 5-fluorouracil fluorodeoxyuridine gemcitabine cytosine
arabinoside (AraC, cytarabine) 5-azacytidine 2,2"- difluorodeoxy-cytidine
Purine analogs 6-mercaptopurine 6-thioguanine azathioprine
2'-deoxycoformycin (pentostatin) erythrohydroxynonyl-adenine (EHNA)
fludarabine phosphate 2-chlorodeoxyadenosine (cladribine, 2-CdA) Type |

e g S A R PG

iolesivinfyEsddtismones and antagonists Adrenocorticosteroids/ antagonists

prednisone and equivalents dexamethasone
[0031] “Treatment” or “treating” refers to either a therapeutic treatment or

prophylactic/preventative treatment. A therapeutic treatment may improve at
least one symptom of disease in an individual receiving treatment or may
delay worsening of a progressive disease in an individual, or prevent onset of

additional associated diseases.

[00321 A “therapeutically effective dose” or “effective dose” of a CD20-
specific binding molecule refers to that amount of the compound sufficient to
result in amelioration of ene or more symptoms of the disease being treated.
When applied to an individual active ingredient, administered alone, a
therapeutically effective dose refers to that ingredient alone. When applied to
a combination, a therapeutically effective dose refers to combined amounts of
the active ingredients that result in the therapeutic effect, whether
administered serially or simultaneously. The invention specifically
contemplates that one or more specific binding molecules may be
administered according to methods of the invention, each in an effective dose.

[0033] “An individual having, or suspected of having, a disease associated
with aberrant B-cell activity” is an individual in whom a disease or a sympiom
of a disorder may be caused by aberrant B-cell activity, may be exacerbated
by aberrant B-cell activity, or may be relieved by regulation of B-cell activity.
Examples of such diseases are a B-cell cancer (for example, B-cell
lymphoma, a B-cell leukemia or a B-cell myeloma), a disease characterized
by autoantibody production or a disease characterized by inappropriate T-cell
stimulation caused by inappropriate B-cell antigen presentation to T-cells or

caused by other pathways involving B-cells.

[0034] In one exemplary aspect, an individual treated by methods of the
invention demonstrates a response to treatment that is better than, or
improved relative to, the response to treatment with rituximab. A response
which is improved over treatment with rituximab refers to a clinical response
wherein treatment by a method of the invention results in a clinical response
in a patient that is better than a clinical response in a patient receiving
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ainoglutethimide Progestins hydroxyprogesterone caproate medroxprog
esteron e acetate megestrol acetate Estrogens diethylstilbestrol ethynyl
estradiol/ equivalents Antiestrogen tamoxifen Enzymes L-asparaginase
L-arginase Radiosensitizers metronidazole misonidazole

desmethylmisonidazole pimonidazole etanidazole nimorazole RSU 1069

B e e e S b ies o asssssed by
acwopgiristiowtolinitekesteda wml-Gaayspiatih o zali prd v astrkast hethihe
Exemplary criteria include, but are not limited to, duration of B celi depletion,
reduction in B cell numbers overall, reduction in B cell numbers in a biotogical
sample, reduction in tumor size, reduction in the number of tumors existing
and/or appearing after treatment, and improved overall response as assessed
by patients themselves and physicians, e.g., using an International Prognostic
Index. The improvement may be in one or more than one of the clinical |
criteria. An improved response with the method of the invention may be due
to an inadequate response to previous or current freatment with rituximab, for
example, because of toxicity and/or inadequate efficacy of the rituximab

freatment.

[0035] B-cell cancers include B-cell lymphomas [such as various forms of
Hodgkin's disease, non—Hbdgkiﬂs lymphoma (NHL) or central nervous system
lymphomas], leukemias [such as acute lymphoblastic leukemia (ALL), chronic
lymphocytic leukemia (CLL), Hairy cell leukemia and chronic myoblastic
leukemia] and myelomas (such as multiple myeloma). Additional B cell
cancers include small lymphocytic tymphoma, B-cell prolymphocytic leukemia,
lymphoplasmacytic lymphoma, splenic marginal zone lymphoma, plasma cell
myeloma, solitary plasmacytoma of bone, extraosseous plasmacytoma, exira-
nodal marginal zone B-cell iymphoma‘of mucosa-associated (MALT) lymphoid
tissue, nodal marginal zone B-cell lymphoma, follicular lymphoma, mantle cell
lymphoma, diffuse large B-cell lymphoma, mediastinal (thymic} large B-cell
]ynﬁphoma, intravascutar large B-cell lymphoma, primary effusion tymphoma,
Burkitt lymphoma/leukemia, B-cell proliferations of uncertain malignant
potential, lymphomatoid granulomatésis, and post-transplant

lymphoproliferative disorder.

[0036] Disorders characterized by autoantibody production are often
considered autoimmune diseases. Autoimmune diseases include, but are not
limited to: arthritis, rheumatoid arthritis, juvenile rheumatoid arthritis,
osteoarthritis, polychondritis, psoriatic arthritis, psoriasis, dermatitis,
polymyositis/dermatomyositis. inclusion body myositis, inflammatory myositis,
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mitoxantrone Substituted urea hydroxyurea Methylhydrazine derivatives
N-methylhydrazine (MIN) procarbazine Adrenocortical suppressant
mitotane (0,p"- DDD) ainoglutethimide Cytokines interferon (a, (3, y)
interleu kin-2 Photosensitizers hematoporphyrin derivatives PhotofrinC1
benzoporphyrin derivatives Npe6 tin etioporphyrin (SNET2) pheoboride-a

iR elstisiepiyla paghiRle A AIGRIA AT a8 Y egeta T

gkerohe propionat ymes eron equivalents Antiandrogens

syudraide, gmadommsmeme@mmmﬁlmat@gs howyrotligease, Crohn's
CQS?%?%I@%%TL %gﬁ%@gw n VISIb|e %ﬁt mﬁ?reg radlat%g%}tow
dmh:ezmeawc‘adm&dﬁxRDS) me*amgrtis encephalitis, uveitis, colitis,
glomerulonephritis, allergic conditions, eczema, asthma, conditions involving
inﬁ!trétéon of T cells and chronic inflammatory responses, atherosclerosis,
autoimmune myocarditis, leukocyte adhesion deficiency, systemic fupus
erythematosus (SLE), subacute cutaneous lupus erythematosus, discoid
iupus, lupus myelitis, lupus cerebritis, juvenile onset diabetes, multiple
sclerosis, allergic encephalomyelitis, neuromyelitis optica, rheumatic fever,
Sydenham’s chorea, immune responses associated with acute and delayed
hypersensitivity mediated by cytokines and T-lymphocytes, tuberculosis,
sarcoidosis, granulomatosis including Wegener's granulomatosis and Churg-
Strauss disease, agranulocytosis, vasculitis (including hypersensitivity
vascuiitis/angiitis, ANCA and rheumatoid vasculitis), aplastic anemia,
Diamond Blackfan anemia, immune hemolytic anemia including autoimmune
hemolytic anemia (AIHA), pemicious anemia, pure red cell aplasia (PRCA),
Factor Vil deficiency, hemophilia A, autoimmune neutropenia, pancytopenia,
leukopenia, diseases involving leukocyte diapedesis, central nervous system
(CNS) inflammatory disorders, multiple organ injury syndrome, myasthenia
gravis, antigen-antibody complex mediated diseases, anti-glomerular
basement membrane disease, anti-phospholipid ahtibody syndrome, allergic
neuritis, Behcet disease, Castleman's syndrome, Goodpasture’s syndrome,
Lambert-Eaton Myasthenic Syndrome, Reynaud's syndrome, Sjorgen's
syndrome, Stevens-Johnson syndrome, solid organ fransplant rejection, graft
versus host disease (GVHD), pemphigoid bullous, pemphigus, autoimmune
polyendocrinopathies, seronegative spondy]oarthropathies,' Reiter's disease,
stiff-man syndrome, giant cell arteritis, immune complex nephritis, IgA
nephropathy, IgM polyneuropathies or IgM mediated neuropathy, idiopathic
thrombocytopenic purpura (ITP), thrombotic thrombocytopenic purpura (TTP),
Henoch-Schoniein purpura, autoimmune thrombocytopenia, autoimmune
disease of the testis and ovary including autoimmune orchitis and oophoritis,

primary hypothyroidism; autoimmune endocrine diseases including
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[00109] Second agents contemplated by the invention for treatment of
autoimmune diseases are referred to as immunosuppressive agents,
which act to suppress or mask the immune system of the individual being
treated. Immunosuppressive agents include, for example, non-steroidal
anti-inflammatory drugs (NSAIDs), analgesics, glikocorticoids,
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about 5, about 15 or about 30 mg/kg. [00115] These compositions may be

administered in a single dose or in multiple doses. Standard

dose-response studies, first in animal models and then in clinical testing,
reaveal ontimal docecanac far narticiilar diceace ctatae and natiant



[00120]1t is further contemplated that adult and juvenile myositis patients
treated according to the invention achieve an improvement in core set of
evaluations, such as 3 out of 6 of the core set measured improved by
approximately 20%, with not more than 2 of the core measurements
worse by approximately 25% (see Rider et al., Arthritis Rheum. 2004,

50:2281-90). [00121] It is further.contemplated that SLE patients,treate
QRGN AV AOR S B O e DNt S e Hagietoan,
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-specific binding molecules achieve a reduction in at least one of five
coperitostangitanting ieoptitiic Shiapatianisy Myopathy Criteria (1IMC)
assessment (Miller, F., supra). It is further contemplated that
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as described below, such as a decrease in tumor size, decrease in tumor
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lymphoma. Factors to consider in the IPI include Age (<60 years of age

- versus >60 years of age), serum lactate dehydrogenase (levels normal
versus elevated), performance status (,PBO__I’ 1 versus 2-4) (see definition
below), disease stage (I or Il versus Il or 1V), and extranodal site
involvement (0 or 1 versus 2-4). Patients with 2 or more risk factors have

less than a 50% chance of relapse-free and overall survival at 5 years.
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[00131] An unconfirmed complete response is obtained when a patient
shows complete disappearance of the disease and the spleen regresses
in size, but lymph nodes have regressed by more than 75% and the bone
marrow is indeterminate. An unconfirmed complete response meets and
exceeds the criteria for partial response. An overall response is defined as

ction of at | ‘ | u r 2] Similar
B A R e R AT e SIS,
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the art. See, e.g., Cheson etal., Clin Adv Hematol Oncol. 2006, 4:4-5,
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geasthéagubgiiepidiations of cells in the non-B cell lymphocyte gate (CD19
negative population) when analyzed by flow cytometry. [00139] Figure
2A-E shows binding inhibition by different CD37 targeted reagents.
[00140] Figure 3A demonstrates FITC61q binding to TRU-016 molecular
forms incubated with Ramos B Cells in normal human serum with and
without cobra venom factor (CVF); Figure 3B shows CDC activity of

TRU-016 molecular forms incubated with Ramos B Cells in normal human
cariim with and withatit CA/E: and Eidtire 2C chowe CDC activiitv of



[00149] Figure 12 shows the interaction of TRU-015 and TRU-016 in an
ADCC assay using Daudi cells. [00150] Figure 13 shows the interaction of
TRU-015 and TRU-016 in an ADCC assay using Ramos cells. [00151]
Figure 14 shows the effect of rituxan, TRU-016, and a combination thereof
on the specific killing of BJAB cells. [00152] Figure 15 shows the effect of

| , TRU-016 bination th f h ific Killi f
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CDC activity of Rituximab in,vitzq. [00156] Figure 19A-B.d t that
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avtiiteediner forms require crosslinking. [00157] Figure 20 shows that

TRU-016 preferentially depletes normal B cells from PBMC cultures.
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with TRU-016 or rituximab. [00163] Figure 27 shows that TRU-016
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00164]Figure 28 shows that TRU-016 induced greater cell toxicity than

Retesples alosaidmataihaiiealicfesidmaxestiaas bjodresTolgetdeof the
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CLL B cells. [00166] Figure 30A shows the consensus amino acid

NCEAOh RN %@JM%@§WM§@W&@Q%K§E@§%W{%rgat
and TRU-016 (SEQ ID NO: 2) with Kabat numbering; Figure 30B shows

withaerteegiiEivethagandader tareethreassam R 1BRSfsPREEC
KRR InB2008 nank 10003 {0 & drbisteiefineanarihe BN oat target

amino acid sequence alignments of three humanized constructs of .
W@@%@Wﬁ'%? 19 %%@@M?.%@@?%W@@Qfﬁ% gffinity
tha® IA\dajoaiad spiste R dhgnmerisLd e sanavBrRR R WRg zee
constructs of TRU-016 (019001, 019041, and 0190443. EXA PLE§4 1
affinities for their targets of a Ka of greater than or equal to about 10" M™,
preferably of greater than or equal to about 10° M™, more preferably of greater
than or equal to about 10° M™ and still more preferably of greater than or
equal to about 10° M, Affinities of even greater than about 10° M are still
more preferred, such as affinities equal to or greater than about 107 M™", about
10% M, and about 10° M, and about 10'° M™.  Affinities of binding
molecules according to the present invention can be readily determined using
conventional techniques, for example those described by Scatchard et al.,

Ann. N.Y. Acad. Sci. 51:660 (1949).
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[00169]Additional aspects and details of the invention will be apparent
from the following examples, which are intended to be illustrative rather
than limiting. Example 1 describes the production of a CD37-specific
binding molecule; Example 2 demonstrates that TRU-016 and various
CD37-specific antibodies recognize the same or overlapping epitopes;

rhasgiplecshawe e LRLALY A ARldRaIE Rickan A pREAE) REND

assical complement activation pathway; Example 4 demonstrates

imceintigrahansinafinibes U ©28 friefiaherd Oexsempho st désdvibdsarain CD20-
e rﬁgﬁtéﬁﬁo%& ﬁQéBo?@&%@ﬁtQiﬁ 12000 Bl one; o X ARG S AP aFm Y for

inations™of TRU-016 with TRU-015 or rituxan synergistically increase
Glpgptobrbinus téSRMBPIBM.shows that combinations of TRU-016 with
CD20-specific antibodies or SMIPs synergistically increase CDC; Example

G 0RThon AR AP TRRU 6o ReRS MDA LBICUR RIS ENy
@@8%&&?H6!@BH%@H@%§%{EH@W@&E%W{ﬁé&ﬁiﬁiﬁé half

TRU-016 induces apoptosis in ample 10 shows that

life inratiHOBf EiRaROYMIPABYE-a 0D20-specific antibody
synergistically reduce tumar volume in a murine tumor. xe ft model;,
(E35ple G2 FrREni e oS, D ENABLSISRE A1 Ghit L BUERTLI the
gﬁ%%\m@%ﬁé Wrﬁqncgg?fmade,lJ}Ex%nmim;%\l/@er?camameat
-C oes not affect the ctivity of other sur ,

%@ebfﬁ%?ﬁ%ﬁ?&%%%’én%ﬁ%%ﬁ %%-%g%%exefﬂstﬂimgﬁt%é'
%MDSO/SGFM%C?%@%?&% @m&f@dﬂw ! M@g@@m@thQMBST—speciﬁc

)80/86, an ; Example 14 provide ing,t
OB TR R LR ol e I Ten 371,
Mepaoshiatesthatfl RiEE 1M okientiates | ud B@binRdndldddrmebste Atleints,
CLL cells in vihrﬁ@Ex r@ﬁle 16 shows t'?z t TRU-016 induces direct

&8laehs i2htRwalFeSiales DAl EDERR I BNEPRHISRJTRIPTRE WY one
awBIC @?mggesjns%ﬂ%nhmm @gi@loouﬁgtpﬁﬂgaw(mlz iaeﬂilsa’@scthat the
EX e rovides humapize - 0 ample

PR oA LR 1S FBEHTS e MR o0 of C D7 g
spiiifis araidedoribsiBB ¢Biowyesd U.S. Application No. 10/627,556 and

U.S. Patent Publication Nos. 2003/133939, 2003/0118592 and
[20E5/013604OnBraadarapiatypGMIBatkRE A rivipp kY artiesteibstciude

s T

i gimgnd amplicatias bised Gh 20622897 2h6Rddgrebbife 208 PRNAIUS YA 1

isclosed in.the,pat blications.Ji in,t j
R Ry o B S L AR RS R e Rle-Lopez.
As)\COMBEEHELT 42 thiCeifoctapaaranic WHEEHNARDEHAS T (faile-bphemand

Lt piane ; ; nSTot .
AN BB ISR T WOr o g fHametcr Wik,
mmto@mn@wmnwmﬁwmwbﬁﬁmaﬁﬁa@mpezx
ﬂ?@'s‘{;@ n“ﬁ@QQﬁé@é@%@@&%M&%%ﬁﬁ&@ﬂfg%ﬁ?&ﬁ&%‘é@%&ﬁﬁ Us

instructions. ¢ was prepared using 5 pg RNA om primers and

shnbeidonibi SPRELE184 2665 L5 1iistad N CBEE BB aneadlidbléiapidiilo.

. . - VK
B L e b Moo
(wende;|GhidIBtamBRND 1 UBRR0dHASE §8Atbrenaniisizésd 690 (el

fiaressiosnasss I GOLRY si20. RO NAssRA RiERIa lAgg kAN
Igfit chain variable regions from correct clones were then used as
abpIQe2/fraRsbiigefCrdRgifiealids. 5f Hakdie.derv jerf&Bbgifer in
[ i ih ligker ' %
\}V{\;?syattac g%@(’)rgg]i rr%g(%\:’i}é %%%g’%gﬁﬁ%ﬁé %ﬁﬂ ?ngdg?(?g‘ééd@o%rﬁﬁﬁg
£sHIG(B 42 1 S clBilo s rd SHEG B At eBforey Griied SR
cells, modifications of the variable regions were selected that allowed
significant increases in expression by fgammalian cells. Specifically, a
leucine was changed to a serine at position 11 of the scFV. The predicted
mature peptide is 473 amino acids long. [00173] The polynucleotide

sequence encoding TRU-016 and the amino acid sequence of TRU-016
are reachactivvelvy cet n1it in SEO ID NOe: Iand 2 001741 TRIL 1-01A \wAac



[00181] The CD37-binding molecules according to the invention describe
structures (binding domains derived from antibodies, hinge variants,
CH2CHa3 regions being the same or different, and various isotypes).
Example 2 TRU-016 and Various CD37-Specific Antibodies Bind the
Same or Overlapping Epitopes on CD37 [00182] Experiments were
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showed blocking activity of the maximal binding observed without

unlabeled reagents (Figure 2). [00188]BJAB-cells, a B lymphoblastoid

B-cell line, (courtesy of Ed Clark, University of Washington) were then
stained with a panel of various clones gf anti-CD37 MADbs, including

MB371, BL14, NMN46, IP024, HH1, WR17, and the TRU-016 SMIP.
[00189] For competitive binding assays, 2.5 X 105 BJAB cells were

incubated in 96-well V-bottom plates in staining media (PBS with 2%
moiice cara) with the EITC-conitiaated anti—-CD2R7 MAhe at 1 25 n Aa/m! in



and WR17, IP024 blocked better than MB371; but showed less effective
blocking than the other two unlabeled molecules (Figure 2). [00193]In
addition to analysis of blocking activity, a similar series of experiments
was performed in which various CD37 targeted antibodies were tested for
their ability to compete with one another for binding to the CD37 receptor.
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incubations of target cells with antibody, fusion proteins, ascites fluid,
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human serum. Briefly, 3 x 105 Ramos B-cells were pre-incubated with test
reagents for 30-45 minutes at 37C puaerjto addition of complement. The
prebound samples were centrifuged, washed, and resuspended in Iscoves
with human serum (#A113, Quidel, San Diego, CA) at the indicated

concentrations, then incubated for 90 minutes at 37C. Samples were
wached and nroniditim indide (# P-1ANAR2R Moleciilar Prohee FEilinene



determine the size of TRU-016 fusion protein in solution, protein A purified
material was analyzed by SEC HPLC and revealed that TRU-016 exists in
multiple forms in solution (Figure 4). [00203] HPLC size exclusion
chromatography (SEC) traces were obtained from GPC purification of
TRU-016, plotting absorbance versus retention time for the different
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whole blood by fractionation over Lymphocyte Separation Media (LSM,
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is filtered before filling into glass vials at a concentration of 10 mg/mL.
Each glass vial contained 5 mL of TRU-015 (50 mg/vial). Example 6
Combinations of TRU-016 with TRU-015 or Rituxan Synergistically
Increase Apoptosis in B cells [00215] Experiments examining the effect of
B cell targeted SMIPS on B cell line apoptosis were performed. Each

ed individuall then in,combination. Samples
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TRU-016 Augments the ADCC and the CDC Activity of CD20-Specific
Antibodies and SMIPs [00223] Experiments were performed to determine
if combinations of TRU016 SMIP with CD20-specific antibodies or SMIPs
could augment ADCC and CDC activity against B cell targets. [00224]
BJAB, Ramos, and Daudi lymphoblastoid B cells (10E7) cells were
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Rituxan, or combinations of these reagents were added to the cells to the

final concentrations indicated in Figure,18. Binding reactions were allowed

to proceed for 45 minutes prior to centrifugation and washing in serum

free Iscoves. Cells were resuspended in Iscoves with 10% NHS. The cells

were incubated 60 rninutes at 37C. In experiments shown in Figure
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[00233] Rituxan and TRU-016 proteins used alone and in combination

with one another were compared for their ADCC activity in vitro using a
similar concentration range as that used for the CDC assays. Figure 18D
shows the results of an ADCC assay with labeled Ramos cell targets and
human PBMC effector cells at an effector to target ratio of 25:1, using
TRU-P16 or Rituxan, alone and in inati j
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under similar conditions but without test reagents, and stained as for the
treated samples. Figures 20A and B show columnar graphs of the fraction
of the total lymphocyte population (%)-#hich give a positive FACs signal
after 48 and 72 hours with the indicated reagents. Figure 20C shows a
composite graph from a similar experiment, showing the percent reduction

from the original number of lymphocytes expressing the indicated CD
antinean (e CND10 CDAOD or CD?2 nncitivive) aftar inciribatinn of PRMC < with



153-158 mm3, and with larger tumors but using Daudi cells rather than
Ramos cells. These studies were performed in an AAALAC accredited
animal facility and animal use program in accordance with guidelines from
an Institutional Animal Care and Use Committee (IACUC). [00243] Figure
21 graphs the efficacy of TRU-016 compared to hulgG, rituxan, and the

Phe compa . f
(BT VP aAGhED AL EC R PERBHARIEI A RECRIY SR Bocls
coithptiginy infecoomeRitirsaidheinvenibeNicandeererals dansatngithe kits

TRU:016 i - _
LR B, S R RS AL 0 MErEaeisRb- specifi
tiryting doskecoieisinalits iheeagipaxtupterimainsrthatiaueion AdadRyspasitic
6%g5ﬁ%]%@gﬁmgq§&ﬁ8\mv§r at the lower dose (100 pg each),, the

a

com lon therapy was not as effective as each single reagent at a

[BSPs dosRc ARRARbENAsS rsmdadoali it dRUIA ey oiien

mbination with rituxan at the appropriate doses, will have

rpyaeptidesymprieinom pRRh ariRZiRifrAUxRRhdR exluRls at least
N e -%1{%5?% TH@esMalune anddneraases Seyirpbna7-

a Murine Tumor Xenograft Model [00245] Mouse tumor xenograft studies |
sperfiscridin awlysiegitesemeduitharaorapdseasseapiamenmns domain
dUpaLlingddnes gifrenesindieanerpperformed based on tumor type

and tumor size at the time of treatment with the TRU-016 or other test

fReaant. ﬁﬁmﬁﬁr%r%%‘é@wmiﬁ%ﬁﬁb@f@w@f@@é‘s@ﬁdﬁiﬁrﬂ@é@@&ﬁ?ﬁre
injected subcutaneously in the ri%?t flank to inoculate eaché[}ﬁ%'%ed mrg]use

sPeciieIHR PalvRRPIRG I eXiBk alis 3t Al BRIFRBHCHH Y61 hto
SBRMRS RIS A ORHIMAISEZS/NOINDE 2l Wher8lath Bnfemneash OB3TMgIific

roup, 12 mice with a mean tumor volume of 155-237 mm3 were used
IR e VRSBLAR BB T B nBURIFU RaT3NGE PEORRPY R e

L et ot G, 4opcmpuse Taar

ea Lg/mouse; or human cantral), rig/mouse. or
§§@nl@ W%hwggs@l%og&ai%ﬁmﬂﬁrc%m)e}g% n@%oﬁ%et érr# jlf%@*eng 114, 115,
EXpeTpeAtsacofice o1 regeegsi@n R umor volume as a function of
treatment time was plotted for each animal and results were also
[0S edTwid inveaty wisp . dormumplateage buvaehideaWDld Fgpeeie SMI P
while Figure 22B shows a,compayjson of the percent syrvival data.fqr
SIS CED S RO e hadaay R S PR Greihee
feHicae)sofd RY06 Zompeksd théblgtaaimtRiCRET-spibeiRaBMIS tumor
model, gverage ach.group af 12 apimals. Tumor.volyme was
R S B G A A st Bt GRE T T 2
wkeragrerfusor o mefiftar@reatment with the TRU-016 was smaller than
that observed using the negative control (hulgG). Figure 22B graphs the
[076)al cimedd fofultbeliffmpeacty teierngoupsicdeparmgranged CD37-

i n -0 dminj i TRU- tilizir
I R R DR LSRR D SO e
aesinlecia arduleibiosat tiedoirgmivte gsoe petamnsistinguh S (g ddles: 128

(iR i O SRRy

RABABMBEVAlAhers ERARASRSYRYYLYS) DbesnNtharffectapdined. the
. ivity of O . i
R & e T e R PR BBl el

GBRMehthetheavbookis eoothasss dbi stifaocridaaovsAcseitieirdoom
t%%?o&g%ﬁ‘&%ﬁﬂf sP rt?%@%ﬂ?&%ﬁﬂg 2RANYLISYWIG). Ina

experiments was performed similar to those just described for CD20
foosar direbastirsentbihationenbo rsjirias eshiemanaps Ll dd-grasfis MMIP
_ o 0 ) . anti
A A T o DAy e
mulg-lgG2a, Ancell #501-820), and asgges fluid (reagent A:
HB10a-anti-MHCII), were added at the indicated dilutions (see Figure 23)
and duplicate reactions were set up with and without Rituximab (at 0.05
jig/m1) or TRU-016 (at 2 jig/m1) added. Reactions were incubated for 30

miniitaec at R7C The calle weare wached and NNHS wae added tn a final



C019 and CD45 directed reagents when used with TRU-016 at suboptimal
concentrations. However, the differences in CDC levels were not nearly as
significant as those observed for the CD20-CD37 combination (see
Example 8). In addition to the augmentation of CDC when CD20 and
CD37 directed reagents are used in combination, there appeared to be

A il | : bina ¢
s%%éﬁ{%‘%%‘%%é@f?&éﬁﬁb%é‘%@?ami_C%ﬁ% l(%?lgj)@ oerPCTLr,gglgg rﬁtgh Rituxan
(MBS MR tidEI( 63 TRAIN prd1 13 TRDAR B Ricdade sHLANOHS a
Murine Tumoyr X : ies
SRR e e sesc it sue:
reffigraytidET Rbeoaie BlikPeoking keryeeheiuspvapisasgtihagemieacid

dbaian and sier e o Dy e unsesidiced 9862l
mos and Daudi tumor celf§S were separately grown and (5x106) cells
(WeRGHSRIRYHCERAEH I in IR MEPT BaHK OF MISE B likfake the
formation of mouse tumor xenografts. After tumor development, mice

[AR7d bortEtiarinygniiapsaRa itrhis amrohemanarhiel dd;sopaiitrsiiP

%ﬁ?ﬁ%@%ﬁ%@ﬁ%%éﬁ%%%%ﬂ%@;‘4%@ e SaD Jmouss,

saaNEnes ofBERIDNP188G(Q NBULE)-othaRmhes Ebssirpp hobe
iHOURAYREN I ¥alume NYAS LTSy Iagasiae s e e MsSpHEs e8I

calipers until completion of the experiment (sacrifice or regression). Tumor

GEbmetibe hestiorhainreamrsiRamBABIPR R rBP daeRGE-HFECERR from
HRSUSIMEsS YSRGS wittinpagh graup; fSYHsPRIDSho e NS VEIPEDY), 213

survival of mice with Ramos tumors ég& 0 days) after treatment with

9
(ARG Vi S VIR E b St S GRB DR 2 B N SEE Dttt
WIEPRVLS tgitermpisignifieepily fmyesrsed median survival time

versus treatment with single ‘agent therapy alone. Figures 25 and 26 show

[dte7Rercent snaviafanisepwish Praudisrpersitieitie8OiEyEspkelfic SMIP
treatment with TRU-016 or rituximab. Treatment with TRU-016 increased

nAbmaRtdpsvANRlSTHAIYR BRIREW P AIGRIGRR rd TaD G BSPS T IRE JpYgntion

MEsdeers sifpaivedhanmityxipabiin SRiMaIVING Splidy ahingraie MR of the
Daudi tumors (Figure 26). [00253 dministrationﬂrf%g%)-omﬁs a sin%le
g R R & AT R U AR D SR T H RS L R R A A N Fr B n

Qiyenrgenghant iNnpoversysivaliimesiesuaaieot, thetixisrdion

dministered ingl t, an ior tq.Hul tral-
0B SRR b SIS TL RUPEE P RGBT e
HEWW@WW@BM%MW@B&Q%QQ@SM@H@?M&@fn'tﬁnaﬁtb/group
improvement in. suryival ti red to TRU-Q16 (p= 0.0 or, .
RIS (LB Bta) MO LTS IEE. B L R PRRCGIe gation
iﬁtﬂ&%&léﬂﬁﬁﬁéﬂﬁzﬁ;@ (BBEJ?Dé;ﬁe@i‘fﬁ:O 2 rﬁwldiﬁwagigggmidatim:)mgremn%’ R2 of the
Forty-two percent of the TRU-016 + rituxima combination gro
g AR T TSos RGBTy SR S g U
congisthed &6 8ROUDINGE régedSdn htgenamithdrempdakitheithention

TRU-016 qr rituxima see Tab nd Figure 24). T

BEHAR BT SRR ) LSBT re Mo PeRTI, BEASRE R pf the
Heumgrerareddine iedlah & @hiediaci8 weitaicmedBaigs) R diecgroup
rituximab (200Q ji RU-016 + rituximah (100 25 24 TRU-016..
?355%51%?%%8 f&ﬁ&;g %J 49-1%§. }n an a%cﬁt;ong%spect, E:e mv%gtlon
includes a humanized CD37-specific SMIP polypeptide, wherein FR3 of the
light chain comprises the amino acid sequence selected from the group
consisting of SEQ 1D NOS: 194-205. In yet another aspect, the invention
includes a humanized CD37-specific SMIP polypeptide, wherein FR3 of the
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Rituximab (200 rig) 20 17 HulgG 0 10 [00254] Reduction in tumor growth
and improved survival time were found after TRU-016 treatment in the
Daudi tumor xenograft model (see Table 4 and . Figures 25 and 26).
TRU-016 administration significantly enhanced survival time compared to
the control group. An increase in percentage of tumor-free mice was also

Y BAREPPBIIPES 1AL FOLT A IRLP AT, TP L R

daneiiheree SE@errrITEye 68800 e éuliicer asPagt 9D dediamtion
Rie s umanided Coa7spcanc SHEHEHRERITE AERIHRE of the
light chain comprises the amino acid sequence selected from the group
consisting of SEQ 1D NOS: 206-210. In yet another aspect, the invention
includes a humanized CD37-specific SMIP polypeptide, wherein FR4 of the
heavy chain comprises the amino acid sequence selected from the group
consisting of SEQ 1D NOS: 161-168.

[0079] Exemplary CD37-specific SMiPs useful in the invention include, but
are not limited to: G28-1 scFv (888-8) H WCH2 WCHS3, consists of a G28-1
single chain Fv in which all three cysteine residues in the connection or hinge
regions are mutated to serine residues, and wild type CH2 and CH3 domains;
G28-1 scFv IgAH WCH2 WCH3, comprising an IgA hinge and WT IgG1
domains; G28-1 scFv VHL11S (88S8-8) H WCH2 CH3 in which all three
cysteine residues in the connection or hinge regions are mutated to serine
residues and the leucine at position 11 of the heavy chain variable region is
substituted with a serine; G28-1 scFv VH L118 (CSS-8) H WCH2 CH3, in
which cysteine residues were substituted at the second and third positions
with serine; G28-1 scFv VHL118 (CSC-8) H WCH2 CH3, in which cysteine
residues were substituted at the second position with serine; G28-1 scFv
VH118 (88C-P) H WCH2 WCH3 (referred to as TRU-016 herein), in which
the first and second cysteine residues in the connection or hinge regions are
mutated to serine residues and the leucine at position 11 of the heavy chain
variable region is substituted with a serine; G28-1 scFv VH118 (S8CS-5) H
WCH2 WCH3, in which the first and third cysteine residues in the hinge -
regions are mutated to serine residues; G28-1 scFv VHL11S (CCS-P) H
WCH2 WCH3, in which the third cysteine residue in the hinge region is
substituted with a serine; G28-1scFv VHL11S (8CC-P) H WCH2 WCHS, in
which the first cysteine is substituted with a serine; G28-1 scFv VH L118
migE CH2 CH3 CH4, comprising mouse IgE CH 2-4 regions in which the
Jeucine at position 11 of the heavy chain variable region is substituted with a
serine; G28-1 scFv VH L11S migA WIgACHZ T4CH3, comprising a mouse
lgA hinge with a wild type IgA CH2 and a truncated IgA CH3 domain lacking

-8 -



15 [00255] Treatment with a CD37-directed SMIP (TRU-016) is as
effective as rituximab monotherapy in reducing tumor volume and
increasing survival time in the Ramos tumor xenograft model. TRU-016
rituximab combination therapy demonstrated enhanced benefit in reducing
tumor volume and significantly improving survival time compared to either

e L

Siatistisialy BighTichnigitere dsevinichatiatesivivatipositombhfiie heavy

R R P g s
KX Wig e HE G indherseshtig Lardigdghafigeoal el d Exaeniglé 0512 and a
TRU-016 Potenptiat | binesInduced.Cell Death.in CLL, Cells In. Vit
A e S S Bl s

drematetdgicalii@ignancies. Fludarabine is a purine analog that inhibits

DNA synthesis by interfering with ribonucleotide reductase and DNA
[pOBM) eraSre FipayBin2dsspehiBcal s bswldividing wenéstingaletds

Lty o e
RaieintBwbilo28@0bLsE2BEn e iR AR NH0Rg| Thevivdi Ba i ehse 2rémscFv-ig

c%oao%ﬂé‘gﬁéac@e%é%ﬁﬁfe%%ﬂ%giﬁc Hé%%%ﬂ%ﬂ& MIWTG1C, which has a

cyclop amide, mitoxantrone, dexam one and rituximab In the

hyaendgEof ﬁw@maiyrﬂmmh@@m mmgmm@ﬁow1 C,
\@ﬁlt%b?ﬁﬁo%f%d@rﬁgﬁ?é&a?@ ?Iﬂ@sﬂ[ﬁﬁfﬂ?‘?ﬁe\ﬁﬂmﬁpmprﬁes an Fc

arabine induces caspase-dependent apoptosis in CLL cells, an

rapeptosiwithet mdiaieg TR0 6agitearddd: KeviaaBolafdd Ofitddpase

Rl 2 R R I e R o AR Winan Fo
s HR GRIMHEMe. I B0 DaIRTag Wit ATarsi e iigo sageG H2CH3
ging Ham QR0 e U ARHdRY 2 G 4¥As ReYIsAJY HykIRD CH3

Pharmaceuticals (Seattle,” WA). Fludarabine (F-araA)'was purchased from
rsuBMg: (BH 1 safv-irmy2re®a, 1eronHstng W@sﬂﬁméﬂﬁ%ﬁ?@ﬁ@ @dfrogen
é@@r §%§!§ SI_:Iuorescein isothiocyanate (FITC)-labeled annexin V, and
propidium iodide (PI) were purchased from BD Pharmingen, San Diego,

(66813 (Aagistinipreb sy W Sribiehigaylieinzaiivimhraaida @ite

was purchased from Sigma (St. Louis, MO). B-CLL cells were isolated
e EaRiBI R FGRRRFHBR AN PP RISTRHER RIS SIMATRRIHYRS:
SR RE RIS AR EISRABRNASIENGT S FRIFIAEM 28 IB)) isiditadthe first

mononuclear cells were incubated in RPM] 1640 media supplemented

TWRH YBIRI MR BRSIHIGH AEREr S Biliad iR QHRSreNiSiTe 4B SIS

T
) m S rep 0myC|n mi; sligma-Aldricn,, . Loulg) a CInan
el A e e AN AT v R

fpanimentatdrscivashiesath exerpbimidhe afassrisiaiding. fomihase1SER
samples with | ' i

ss than 90% B, cells, pegatjve selection was applied to
BRI hr S SUNS Elat B el Bl R EH O e B Eitas W neavy
&éﬁa&é&&;‘tﬁ&g@@wﬁ%&n@ﬁ%@m 5 Hfﬁ@szﬁnfmcaiss (YamtogwanG1
British Columbia, Canada) according to, the m acture suggeste
AT RERTRIR B0k DR RAIRT AHIND) (G h APTRL B A FY
a@mmlﬁgél@@ad:ﬁei,n@a{n%ﬁimr@%ﬂ Haﬁ@énwgl@]:e@@m@gzwawH |'
supplemented with penjcillin, streptomycin and glutamjne. s were split
ST e o ARG PR BB A A8 GG e
tRiglhiesdorgreasiBstusy-in dsckireyfthshcedihbringribeda @R B3I Cells
were treated in vitro as described herein. 1:4 serial dilution of fludarabine
(44,11, 2.8, 0.7, 0.17 and 0.04 pM) was prepared in a 6-well plate by
transferring 2 mL of drug-containing media to the next well containing 6
mL blank media. In a separate 6-well plgte, 1:4 serial dilution of TRU-016
(44, 11, 2.8, 0.7, 0.17, and 0.04 jig/ml)ih media was prepared using the
same dilution method. From each of the plates, 0.45 mL media was

transferred to a designed well in a 48-well plate to make a mixed drug
cenlition in media (0 O ml total in each welll <iiecnended Cl 1 cealle 1n



Example 16 TRU-016 Induces Direct Cytotoxicity in Rituximab-Resistant
Cells [00263] As disclosed herein, rituximab is a monoclonal antibody
used in the treatment of NHL, FCC, MCL, DLCL, SLL, and CLL. The
present study was undertaken to determine the efficacy of TRU-016 in
inducing direct cytotoxicty in cells resistant to rituximab. [00264]

ducing direct cyto i resistant _

[Wyro m;%ﬁ@%ﬁﬁ%sﬁéﬁ%gﬁs ?a&nﬁé%rlqﬁgﬁgqélﬁg%ﬁ%Y were 'scFv
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(@5 Rerames Ak aeslolf expronal QAN ARlones
ours.” Diréct cytoxicity was measured by annexin/Pl staining and ce
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; oo di . o valving ritL i o]
A e B A S g Sy e
WhEs b daIadds At OB RadmpnsTigLhBoCwlE400R86] To determine how
TRU-016 induces signal transduction in B cells, experiments were
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spun down, supernatant was removed, and cells were resuspended in

(recpreing tor Wiskdl edambwessHhstitwied ArthAraRiiRent specific

crosslinker §25u /m1) was added and_cells were incubated for an
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athway. Example, 18 Humani TRU: 0 t
IYFie a\f‘%pﬁecﬁ?%%gpsee&wg $ EXC%Z‘%@% "e%:)e%?écﬁises in
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lication Nos. 2003/133939, 2003/01185 / T
G R R R s P A S A AR g P
CD37-specific SMIP, TRU-016 polypeptide (SEQ ID NO: 2), was
produced and described therein. The ggpsent example provides
humanized TRU-016 SMIPs. [00270] Humanized antibodies are known in
the art and are discussed in United States Patent Application Publication
No. 2006/0153837. The present application uses the techniques involved

iNn antibodyy hiimanizatinn (dicciricead halow) to hiitmanize SMIPe and



[00275] Although the present invention is directed to the humanization of
SMIPs and not antibodies, knowledge about humanized antibodies in the
art is applicable to the SMIPs according to the invention. Some examples
of humanized TRU-016 molecules are set out in Table 5 below. [00276]
To make humanized TRU-016 constructs of the invention, the mouse
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robtated E3tInatgivesinerisicinplytied fatreaides 8&lcompatibitigpivith sheerine,
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region and a CH3 region with an18 amino acid truncation at the carboxy end.

I0085] A binding molecule of the invention may comprise a native or
engineered extraceliular domain from another protein which improves the
binding molecule activity. In one embodiment, the extracellular domain is
selected from the group consisting of CD154 and CTLA4.

[0086] A "synergistic combination” of CD37-specific binding molecules and
CD20-specific binding molecules is a combination that has an effect that is
greater than the sum of the effects of the binding molecules when

administered alone.

[0087] Inone aspect of the invention, the binding molecules are
administered in one or more pharmaceutical compositions. To administer the
binding molecules to human or test animals, it is preferable to formulate the
binding molecules in a composition comprising cne or more pharmaceuﬁcaﬂy
acceptable carriers. The phrase "pharmaceutically or pharmacologically
acceptable"” refer to molecular entities and compositions that do not produce
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019003 Vk3:VH5-51 VH V1 IS 15aa gly4ser SSC-P 9 10 019004

xggggﬂ VIC3,cdri (E -*Q) 15aa gly4ser SSC-P 11 12 019005
Vk3:v -51 VIC3,cdrl (N S) 15aa gly4ser SSC-P 13 14 019006
:'VH5-51 VK3,cdrl (T-* A) 15aa gly4dser SSC-P 15

allergic, or other adverse reactions when administered using routes well-

~ known in the art, as described below. “Pharmaceutically acceptable carriers”
include any and alt clinically useful solvents, dispersion media, coatings,
antibacterial and antifungal agents, isotonic and absorption delaying agenis

and the like.

[0088] In addition, compounds may form solvates with water or commaon

organic solvents. Such solvates are contemplated as well.

[0088] The binding molecule compositions may be administered orally,
topically, transdermally, parenterally, by inhalation spray, vagihaﬁy, rectally, or
by intracranial injection. The term parenteral as used herein includes
subcutaneous injections, intravenous, intramuscular, intracisternal injection, or
infusion techniques. Administration by intravenous, intradermal, intramusclar,
intramammary, intraperitoneal, intrathecal, retrobulbar, intrapulmonary
injection and or surgical implantation at a particular site is contemplated as
well. Generally, compositions are essentially free of pyrogens, as well as
other impurities that could be harmful fo the recipient. Injection, especially

intravenous, is preferred.

10090] Pharmaceutical compositions of the present invention containing
binding molecules used in a method of the invention may contain
pharmaceutically acceptable carriers or additives depending on the route of
administration. Examples of such carriers or additives include water, a
pharmaceutical acceptable organic solvent, collagen, polyvinyl alcohol,
po!yvinylpyrro!idone, a carboxyvinyl polymer, carboxymethyiceliulose sodium,
polyacrylic sodium, sodium alginate, water-soluble dextran, carboxymethyl
starch sodium, pectin, methy! cellulose, ethyl cellulose, xanthan gum, gum
Arabic, casein, gelatin, agar, diglycerin, glycerin, propylene glycol,
polyethylene glycol, Vaseline, paraffin, steary} alcohol, stearic acid, human
serum albumin (HSA), mannitol, sorbital, lactose, a pharmaceutically
acceptable surfactant and the like. Additives used are chosen from, but not
limited to, the above or combinations thereof, as appropriate, depending on

the dosage form of the present invention.
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16 019010 mVk:VH5-5a 15aa gly4ser SSC-P 17 18 019011 Vk3:mVH
(linker G-S mutation) 15aa gly4ser SSC-P 19 20 019017 Vk3:VH5 VH3
FW1 15aa gly4ser SSC-P 21 22 019018 mVH:Vk3

[0094] Formulation of the pharmaceutical composition will vary according o
the route of administration selected ('e..g., solution, emulsion). An appropriate
compositio.n comprising the antibody to be administered can be prepared in a
physiologically acceptable vehicle or carrier. For solutions or emulsions,
suitable carriers include, for example, aqueous or alcoholic/aqueous
solutions, emulsions or suspensions, including saline and buffered media.
Parenteral vehicles can include sodium chioride solution, Ringer's dextrose,
dextrose and sodium chloride, lactated Ringer's or fixed oils. Intravenous
vehicles can include various additives, preservatives, or fluid, nutrient or

electrolyte replenishers

[0092] A variety of agueous carriers, e.g.; water, buffered water, 0.4%
saline, 0.3% glycine, or agueous suspensions may contain the active
compound in admixture with excipients suitable for the manufacture of
aqueous suspensions. Such excipients are suspending agents, for example
sodium carboxymethylcellulose, methylcellulose,
hydroxypropylmethyicellulose, sodium alginate, polyvinylpyrrolidone, gum
tragacanth and gum acacia; dispersing or wetting agents may be a naturally-
occurring phosphatide, for example lecithin, or condensation products of an
alkylene oxide with fatty acids, for example polyoxyethylene stearate, or
condensation products of ethylene oxide with long chain aliphatic alcohols, for
example heptadecaethyl-eneoxycetanol, or condensation products of ethylene
oxide with partial esters derived from fatly acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or condensation products of sthylene
oxide with partial esters derived from fatty acids and hexitol anhydrides, for
example polyethylene sorbitan monooleate. The agueous suspensions may
also contain one or more preservatives, for example ethyl, or n-propyl, p-

hydroxybenzoate.

[0093] The binding molecule compositions can be lyophilized for storage
and reconstituted in a suitable carrier prior to use. This technique has been
shown to be effective with conventional immunoglobulins. Any suitable
lyophilization and reconstitution technigues can be employed. It will be
appreciated by those skilied in the art that lyophilization and reconstitution can
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15aa glydser SSC-P 23 24 019019 Vk3:mVH (019011 with 21-17 Leader)
15aa glydser SSC-P 25 26 019021 mVH:Vk3 15aa gly4ser SSC-P 27 28
019023Vk3:mVH (fixed 019011 GS4 mutation ) 15aa gly4ser SSC-P 29
30 019024Vk3:mVH

lead to varying degrees of antibody activity loss and that use levels may have

to be adjusted to compensate.

[0094] Dispersible powders and granules suitable for preparation of an

aqueous suspension by the addition of water provide the active compound in
admixture with a dispersing or wetting agent, suspending agent and one or

more preservatives. Suitable dispersing or wetting agents and suspending

agents are exemplified by those already mentioned above.

[0095] The concentration of binding molecule in these formulations can
vary widely, for example from less than about 0.5%, usually at or at least
about 1% to as much as 15 or 20% by weight and will be selected primarily
based on fluid volumes, viscosities, etc., in accordance with the particular
mode of administration selected. Thus, a typical pharmaceutical composition
for parenteral injection could be made up to contain 1 mL sterile buffered
water, and 50 mg of antibody. A typical composition for intravenous infusion
could be made up fo contain 250 mL of sterile Ringer's solution, and 150 mg
of antibody. Actual methods for preparing parenterally administrable
compositions will be known or apparent to those skilled in the art and are
described in more detail in, for example, Remington's Pharmaceutical
Science, 15th ad., Mack Publishing Company, Easton, Pa. (1880). An
effective dosage of antibody is within the range of 0.01 mg to 1000 mg per kg
of body weight per administration.

[0096] The pharmaceutical compositions may be in the form of a sterile
injectable aqueous, oleaginous suspension, dispersions or sterile powders for
the extemporaneous preparation of sterile injectable solutions or dispersions.
The suspension may be formulated according to the known art using those
suitable dispersing or wetting agents and suspending agents which have been
mentioned above. The sterile injectable preparation may alsc be a sterile
injectable solution or suspension in a non-foxic parenterally-acceptable diluent
or solvent, for example as a solution in 1,3-butane diol. The carrier can be a
solvent or dispersion medium containing, for example, water, ethanol, polyol
(for example, glycerol, propylene glycol, and liquid polyethylene glycol, and
the like), suitable mixtures thereof, vegetable oils, Ringer's solution and
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(fixed 019011 GS4 mutation ) 15aa gly4ser SSC-P 31 32 019025Vk3:VH5
VI-13 FW1 15aa gly4ser SSC-P 33 34 019026Vk3:VH5 VH3 _Fl_11/1
019032Vk3:VH5 VI-13- 13 FW1 15aa _gly4ser 15aa gly4ser SSC-P 35 36
SSC-P 37

isotonic sodium chloride solution. In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending medium. For this
purpose ahy bland fixed oil may be employed including synthetic mono- or
diglycerides. In addition, fatty acids such as oleic acid find use in the

preparation of injectables.

[6097] In all cases the form must be sterile and must be fiuid to the extent
that easy syringability exists. The proper fluidity can be maintained, for
example, by the use of a coating, such as lecithin, by the maintenance of the
required particle size in the case of dispersion and by the use of surfactants.
It must be stable under the conditions of manufaciure and storage and must
be preserved against the contaminating action of microorganisms, such as
bacteria and fungi. The prevention of the action of microorganisms can be
brought about by various antibacterial an antifungal agents, for example,
parabens, chlorobutanol, phenol, sorbic acid, thimerosal, and the like. In
many cases, it will be desirable to inciude isotonic agents, for example,
sugars or sodium chloride. Prolonged absorption of the injectable
compositions can be brought about by the use in the compositions of agents

delaying absorption, for example, aluminum monostearate and gelatin.

{60881 Compositions useful for administration may be formulated with
uptake or absorption enhancers to increase their efficacy. Such enhancers
include for example, salicylate, glycocholate/linoleate, glycholate, aprotinin,
bacitracin, SDS, caprate and the like. See, e.g., Fix (J. Pharm. Sci., 85:1282-
1285, 1996) and Oliyai and Stella (Ann. Rev. Pharmacol. Toxicol., 32:521-
544, 1993).

[0098] In addition, the properties of hydrophilicity and hydrophobicity of the
compositions contemplated for use in the invention are well balanced, thereby
enhancing their utility for both in vitro and especially in vivo uses, while other

" compositions lacking such balance are of substantially less utility.
Specifically, compositions contemplated for use in the invention have an
appropriate degree of solubility in aqueous media which permits absorptidn
and bioavailability in the body, while also having a degree of solubility in lipids
which permits the compounds to fraverse the cell membrane tc a putative site
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38 019033Vk3:VH5 VH3- 13 FW1 15aa glydser SSC-P 39 40
019034Vk3:VH5 VH3- 13 L11S FW1 15aa glydser SSC-P 41 42
019035Vk3:VH5 VH3- 13 LIIS FW1 15aa gly4ser SSC-P 43 44
019037Vk3(CDR-L1 changes):VH5 15aa gly4ser SSC-P

of action. Thus, antibody compositions contemplated are maximaily effective
when they can be delivered to the site of target antigen activity.

[00100] In one aspect, methods of the invention include a step of

administration of a binding molecule composition.

[00101] Methods of the invention are performed using any medically-
éccepted means for introducing a therapeutic directly or indirectly into a
mammalian individual, including but not limited to injections, oral ingesticn,
intranasal, topical, transdermal, parenteral, inhalation spray, vaginal, or recial
administration. The term parenteral as used herein includes subcutaneous,
intravenous, intramuscular, and intracisternal injections, as well as catheter or
infusion techniques. Administration by, intradermal, intramammary,
intraperitoneal, intrathecal, retrobulbar, intrapulmonary injection and or

surgical implantation at a particular site is contemplated as well,

. [00102]  in one embodiment, administration is performed at the site of a
cancer or affected tissue needing treatment by direct injection into the site or
via a sustained delivery or sustained release mechanism, which can deliver
the formulation intemnally. For example, biodegradable microspheres or
capéufes or other biodegradable polymer configurations capable of sustained
delivery of a composition (e.g., a soluble polypeptide, antibody, or small
molecuie) can be included in the formulations of the invention implanted near

the cancer.

[00103] Therapeutic compositions may also be delivered to the patient af
multiple sites. The multiple administrations may be rendered simultaneously
“or may be administered over a period of time. In certain cases it is beneficial
to pmvide a continuous flow of the therapeutic composition. Additional
therapy may be administered on a period basis, for exampile, hourly, daily,

weekly or monthty.

[00104] Binding molecule compositions of the invention may comprise one,
or may comprise more than one, binding molecules. Also contemplated by
the present invention is the administration of binding molecule compositions in
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45 46 019041019006- CDR-H3 JH4 15aa gly4ser 580-P 47 48
019043019006- CDR-H3 JH6 15aa gly4ser SSC-P 49 50 019044019006-

- CDR-H3 JH5a 15aa gly4ser SSC-P 51 52 019045019006- CDR-H3 JH5b
15aa gly4ser

conjunction with a second agent. Second agents contemplated by the

invention are listed in paragraphs below.

1601051 A second agent may be a B-cell-associated molecule. Other B-
cell-associated molecules contemplated by the invention include binding
molecules which bind to B-cell surface molecules that are not CD37 or CD20.
B-cell-associated molecules, include but are not limited to, CD19 (B-
lymphocyte antigen CD19, also referred to as B-lymphocyte surface antigen
B4, or Leu-12), CD21, CD22 (B-cell receptor CD22, also referred 1o as Leu-
14, B-lymphocyte cell adhesion molecule, or BL-CAM), CD23, CD40 (B-cell
surface antigen CD40, also referred to as Tumor Necrosis Factor receptor
superfamily member 5, CD4GL receptor, or Bp50), CD80 (T lymphocyte
activation antigen CD80, also referred to as Activation B7-1 antigen, B7, B7-1,
or BB1), CD86 (T Eymphocﬁyte activation antigen CD886, aiso referred to as
Activation B7-2 antigen, B70, FUN-1, or BU63), CD137 (also referred to as
Tumor Necrosis Factor receptor superfamily member 9), CD152 (also referred
to as cytotoxic T-lymphocyte protein 4 or CTLA-4), L6 (Tumor-associated
antigen L8, also referred to as Transmembrane 4 superfamily member 1,
Membrane component surface marker 1, or M3S1), CD30 (lymphocyte
activation antigen CD30, also referred to as Tumor Necrosis Factor recepior
superfamily member 8, CD30L receptor, or Ki-1), CD50 (also referred to as
Interceliular adhesion molecule-3 (ICAM3), or ICAM-R), CD54 (also referred
to as Intercellular adhesion moleculs-1 (ICAM1), or Major group rhinovirus
receptor), B7-H 1 (ligand for an immunoinhibitory receptor expressed by
activated T cells, B-cells, and myeloid cells, also referred to as PD-L1; see
Dong, et al., "B7-H1, a third member of the B7 family, co-stimulates T-cell

_ proliferation and interleukin-10 secretion,” Nat. Med., 5:1365-1369 (1999),
CD134 (also referred to as Tumor Necrosis Faclor receptor superfamily
member 4, OX40, OX40L receptor, ACT35 antigen, or TAX-transcriptionally
activated glycoprotein 1 receptor), 41BB (4-1BB ligand receptor, T-cell
antigen 4-1BB, or T-cell antigen ILA), CD153 (also referred to as Tumor
Necrosis Factor ligand superfamily member 8, CD30 ligand, or CD30-1.),
CD154 (also referred to as Tumor Necrosis Factor ligand superfamily member
5, TNF-related activation protein, TRAP, or T cell antigen Gp39) and Toll
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SSC-P 53 54 019046019006- CDR-H3 JH1 15aa gly4ser SSC-P 55 56
019047019006- CDR-H3 JH3a 15aa gly4ser 580-P 57 58 019048019006
- CDR- H3 JH3b 15aa gly4ser SSC-P 59 60 019049019006 - CDR- H3
JH2

receptors. The above list of construct targets and/or target antigens is

exemplary only and is not exhaustive,

[00106] Cytokines and growth factors are second agents contemplated by
the invention and inciude, without limitation, one or more of TNF, IL.-1, 1L-2, IL-
3, IL-4, IL-5, IL-B, IL-7, IL-8, IL-9, IL-10, IL-11, IL-12, 1L-13, IL-14, 1L-15, IL-16,
IL-17, 1L-18, IFN, G-C8F, Meg-CSF, GM-CSF, thrombopoietin, stem cell
factor, and erythropoietin. Pharmaceutical compositions in accordance with
the invention may also include other known angiopoietins, for example Ang-1,
Ang-2, Ang-4, Ang-Y, and/cr the human angiopoietin-like potypeptidé, and/or
vascular endothelial growth factor (VEGF). Growth factors for use in
pharmaceutical compositions of the invention include angiogenin, bone
morphogenic protein-1, bone morphogenic protein-2, bone morphogenic
protein-3, bone morphogenic protein-4, bone morphogenic protein-5, bone
morphogenic protein-6, bone morphogenic protein-7, bone morphogenic
protein-8, bone morphogenic protein-9, bone morphogenic protein-10, bone
nﬁorphogenic protein-11, bone morphogenic protein-12, bone morphogenic
protein-13, bane morphogenic protein-14, bone morphogenic protein-15, bone
morphogenic protein receptor IA, bone morphogenic protein receptor 1B, brain
derived neurotrophic factor, ciliary neutrophic factor, ciliary neutrophic factor
receptor g, cytokine-induced neutrophil chemotactic factor 1, cytokine-induced
neutrophil chemotactic factor 2a, cytokine-induced neutrophil chemotactic
factor 2B, B endothelial cell growth factor, endothelin 1, epidermal growth
factor, epithelial-derived neutrophil atiractant, fibroblast growth factor 4,
fibroblast growth factor 5, fibroblast growth factor 6, fibroblast growth factor 7,
fibroblast growth factor 8, fibroblast growth factor 8b, fibroblast growth factor
8¢, fibroblast growth factor 9, fibroblast growth factor 10, fibroblast growth
factor acidic, fibroblast growth factor basic, g!iél cell line-derived neutrophic
factor receptor a1, glial cell fine-derived neutrophic factor receptor a2, growth
related protein, growth related protein a, growth related protein B, growth
related protein y, heparin binding epidermal growth factor, hepatocyte growth
factor, hepatocyte growth factor receptor, insulin-like growth factor |, insulin-
like growth factor receptor, insulin-like growth factor iI, insulin-like growth
factor bi'nding protein, keratinocyte growth factor, leukemia inhibitory factor,
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15aa gly4ser SSC-P 79 80 019050 019006 - CDR- H2 changes 019044
15aa _gly4ser 20aa SSC-P CPPCP 81 83 82 84 019051 [00277] The
amino acid consensus sequence of humanized TRU-016 construct no.
019001 (SEQ ID NO: 6; H016-019001) and non-humanized TRU-016
(SEQ ID NO: 2; 016-028-1) is shown with Kabat numbering in Figure 30A.
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e
stimulating factor, stem cell factor, stem cell factor receptor, transforming
growth factor q, transforming growth factor B, transforming growth factor B1,
transforming growth factor 1.2, transforming growth factor 82, iransforming
growth factor B3, transforming growth factor 35, latent fransforming growth
factor B1, transforming growth factor B binding protein I, transforming growth
factor § binding protein H, transforming growth factor B binding protein {il,
tunﬁor necrosis factor receptor type |, tumor necrosis factor receptor type Il
urokinase-type plasminogen activator receptor, vascular endothelial growth
factor, and chimeric proteins and biologically or immunologically active

fragments thereof.

[00107] Examples of chemotherapeutic agents contemplated as second
agents include, but are not limited to, alkylating agents, such as nitrogen
mustards (e.g., mechlorethamine, cyclophosphamide, ifosfamide, melphalan,
and chlérambucii); nitrosoureas {e.g., carmustine (BCNU), lomustine (CCNU),
and semustine (methyl-CCNU)); ethyleneimines and methyl-melamines (e.g.,
triethylenemelamine (TEM), triethylene thiophosphoramide (thiotepa), and
hexamethylmelamine (HMM, altretamine)); alkyl sulfonates (e.g., buslfan);
and triazines (e.g., dacabazine (DTIC)); antimetabolites, such as folic acid
analogs (e.g., methotrexate, trimetrexate, and pemetrexed (multi-targeted
antifolate)); pyrimidine analogs (such as 5-fluorouracil (5-FU),
flucrodeoxyuridine, gemcitabine, cylosine arabinoside (AraC, cytarabine), 5~
azacylidine, and 2,2’-diflucrodeoxycytidine); and purine analogs (e.g, 6-
mercaptopurine, 6-thioguanine, azathioprine, 2'-deoxycoformycin
{pentostatin), erythrohydroxynonyladenine (EHNA), fludarabine phosphate, 2-
chlorodeoxyadenosine (cladribine, 2-CdA)); Type | fopoisomerase inhibitors
such as camptothecin (CPT), topotecan, and irinotecan; natural products,
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TABLE 6. Hinge Regions for Humanized TRU-016 SMIPs Hinge
description DNA or Amino Acid Sequence SEQ ID NO: ccc(p)- higG1
(DNA) gagcccaaatcttgtgacaaaactcacacatgtccaccgtgccca 89 ccc(p)- higGl
(AA EPKSCDKTHTCPPCP 90 scc(p)- higG1 (DNA)
gagcccaaatcttctgacaaaactcacacatgtccaccgtgccca 91 scc(p)- higGl (AA)

<obKas Bﬁ%{%‘éﬁ@%ﬁﬁssg?)&%%l@%ﬁb teniposi?ej); and vinca

gagccca aaaactcacacatgtccaccgtgctca 93 scc(s)-
sk sSDRTHTORIGENe, vincristine, and vinorelbine); anti-tumor antibiotics

such as aotinorhycin D, doxorubicin, and bleomycin; radiosensitizers such as
5-bromodeozyuridine, 5-iododeoxyuridine, and bromodeoxycytidine; platinum
coordination complexes such as cisplatin, carboplatin, and oxaliplatin;
substituted ureas, such as hydroxytrea; and methylhydrazine derivatives
such as N-methyihydrazine (MIH) and procarbazine.

100108}
radiotherapeutic agents and other active and ancillary agents are also shown
in Tabie 1.

Non-limiting examples of chemotherapeutic agents,

- TABLE 1

Alkvlating agents
Nitrogen mustards
mechlorethamine
cyclophosphamide
ifosfamide
melphalan .
chiorambucil

Nitrosoureas

carmustine (BCNU)
lomustine (CCNU)
semustine (methyl-CCNU)

Ethylenemine/Methyl-melamine
thriethylenemelamine (TEM)
triethylene thiophosphoramide
{thiotepa)
hexamethylmelamine
(HMM, aliretamine)

Allvl sulfonates
busulfan

Triazines
dacarbazine {DTIC)

Antimetabolites
Folic Acid analogs
methoirexate

Natural products
Antimitotic drugs

Taxanes

paclitaxel

Vinca alkaloids

vinblastine (VLB)

vincristine

vinorelbineg :

Taxotere® (docetaxel)

estramustine
~estramustine phosphate

Epipodophyiotoxing
etoposide

teniposide

Antibiotics

actimomycin D
daunomycin {rubido-rycin)
doxorubicin {adria-mycin)
mitoxantroneidarubicin
bieomycin

splicamycin (mithramycin)
mitomycinC

dactinomycin

aphidicolin
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94 higG1l (AA) scs(s)- higGl (DNA)
gagcccaaatcttgtgacaaaactcacacatgtccaccgagctc a 95 scs(s)- higG1l (AA)
EPKSSDKTHTCPPSS 96 sss(p)- higG1 (DNA)
gagcccaaatcttctgacaaaactcacacatctccaccgagccc a 97 sss(p)- higGl (AA)
EPKSSDKTHTSPPSP 98 sss(s)- higG1l (DNA)

aag};{ﬁgi cit taacaaaactcacacatctccac%g 99 sss(s)- higG1 (AA)

SPPSS L-asparaginase

Mul’a—targeted antifolate)

Pyrimidine analogs

5-fluorouracil

fluorodeoxyuridine

gemcitabine

cytosine arabinoside
(AraC, cytarabine)

5-azacytidine

2,2~ difluorodeoxy-cytidine

Purine analogs
B6-mercapiopurine
6-thioguanine
azathioprine
2'-deoxycoformycin

{pentostatin)
erythrohydroxynonyi-adenine (EHNA)
fludarabine phosphate
2-chiorodeoxyadenosine

(cladribine, 2-CdA)

Type | Topoisomerase Inhibiors
camptothecin

topotecan

irinotecan

Biological response modifiers
G-C8F
GM-C8F

Differentiation Agents
reiinoic acid derivatives

Hormones and antagonists
Adrenocorticosteroids/ antagonists
prednisone and equivalents
dexamethasone

ainoglutethimide

Progestins
hydroxyprogesterone caproaie

medroxyprogesterone acetate
megesirol acetate

Estrogens
diethylstilbestrol

ethynyl estradiol/ equivalents

Antiestrogen
tamoxifen

L-arginase

Radiosensitizers
metronidazole
misonidazole .
desmethylmisonidazole
pimenidazole
etanidazole

nimorazole

RSU 106¢

EOS

RB 6145

SR4233

nicotinamide
5-bromodeozyuridine
5-iododeoxyuridine
bromodeoxycytidine

Miscellaneous agenis

Platinium coordination complexes

cisplatin
Carboplatin
oxaliplatin
Anthracenedione
mitoxantrone

Substituted urea
hydroxyurea

Methvihydrazine derivatives
N-methylthydrazine (MIH)
procarbazine

Adrenocoriical suppressant
mitotane (o,p"- DDD)
ainoglutethimide

Cytokines
interferon (o, B, V)
interleukin-2

Photosensitizers
hematoporphyrin derivatives
Phoiofrin®

benzoporphyrin derivatives
Npeb

tin etioporphyrin (SnETZ2)
pheoboride-a
bacteriochlorophyil-a
naphthalocyanines
phthalocyanines
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100 csc(p)- hlgG1 (DNA)
gagcccaaatcttgtgacaaaactcacacatctccaccgtgccca 101 csc(p)- higGl (AA)
EPKSCDKTHTSPPCP 102 csc(s)- higG1 (DNA)
gagcccaaatcligtgacaaaactcacacatctccaccgtgctca 103 csc(s)- higG1l (AA)
EPKSCDKTHTSPPCS 104 ssc(p)- higG1 (DNA)

gagcccaaatcttctgacaaaactcacacatctccac%g&g&ﬁa}ggm@- higG1 (AA)
1 (DNA)

EPKSaRKIFHTSPPCP 106 scs(s)- higG
gag%ﬁ'-@,?g%@@tgmtcacacatctccacmm,107 scs(s)- higG1l (AA)

fluoxymesterone/equivalents X-ray

ultraviolet light
Antiandrogens gamma radiation
flutamide visible light
gonadotropin-releasing infrared radiation
hormone analogs microwave radiation
leuprolide

Nonsteroidal antiandrogens
flutamide

[00109] Second agents contemplated by the invention for treatment of
autoimmune diseases are referred to as immunosuppressive agents, which
act to suppress or mask the immune system of the individual being treated.
Immunosuppressive agents include, for example, non-steroidal anti-
inflammatory drugs (NSAIDs), analgesics, glucocorticoids, disease-modifying
antirheumatic drugs (DMARDs) for the treatment of arthritis, or biologic
response modifiers. Compositions in the DMARD description are alsc useful

in the treatment of many other autoimmune diseases aside from RA.

[00110] Exemplary NSAIDs aré chosen from the group consisting of
ibuprofén, naproxen, naproxen sodium, Cox-2 inhibitors such as Vioxx and
Celebrex, and sialylates. Exemplary analgesics are chosen from the group
consisting of acetaminophen, oxycodone, tramadol of proporxyphene
hydrochloride. Exemplary glucocorticoids are chosen from the group
consisting of cortisone, dexamethasone, hydrocortisone, methylprednisolone,
prednisolone, or prednisone. Exemplary biological response modifiers
include, but are not limited to, molecules directed against cell surface markers
{e.g., CD4, CD5, etc.), cyiokine inhibitors, such as the TNF antagonists (e.g.
etanercept (Enbrel), adalimumab (Humira) and infliximab (Remicade}),
chemokine inhibitors and adhesion molecule inhibitors. The biological
response modifiers include monocional antibodies as well as recombinant
forms of molecules. Exemplary DMARDs include, but are not limited to,
azathioprine, cyclophosphamide, cyclosporine, methotrexate, penicillamine,
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EPKSSDKTHTSPPCS 108 css(p)- higG1 (DNA)
gagcccaaatcttgtgacaaaactcacacatctccaccgagcecc a 109 css(p)- higGl
(AA) EPKSCDKTHTSPPSP 110 css(s)- higG1 (DNA)
gagcccaaatcttgtgacaaaactcacacatctccaccgagctca 111 css(s)- higGl (AA)
EPKSCDKTHTSPPSS 112 scs(s)- higG1 .

|%ﬁg?éC%&8@;‘3&{%‘9Q&%%ﬁ?&}%%%ﬁ%%?&a&ﬁ%}%%|&3{8ra€[€é%% ndfiffHhd

intramuscular] and minocycline.

[001111  Itis contemplated the binding molecule composition and the
second agent may be given simultaneously in the same formulation.
Alternatively, the agents are administered in a separate formulation but
concurrently, with concurrently referring to agents given within 30 minutes of

each other.

[00112] In another aspect, the second agent is administered prior to
-administration of the binding molecule composition. Prior administration
refers to administration of the second agent within the range of one week prior
to treatment with the antibody, up to 30 minutes before administration of the
antibody. M is further contemplated that the second agent is administered
subsequent to administration of the binding molecule composition.
Subsequent administration is meant to describe administration from 30

minutes after antibody treatment up to one week after antibody administration.

[00113] !tis further contemplated that when the binding molecule is
administered in combination with a ‘s.econd agent, wherein the second agent
is a cytokine or growth factor, or a chemotherapeutic agent, the administration
may also include use of a radiotherapeutic agent or radiation therapy. The
radiation therapy administered in combination with an antibody composition is
administered as determined by the treating physician, and at doses typically

given to patients being treated for cancer.

[00114] The amounts of binding molecule in a given dose will vary
according to the size of the individual to whom the therapy is being
administered as well as the characteristics of the disorder being treated. In
exempiary treatments, it may be necessary to administer about 1 mg/day,
about 5 mg/day, about 10 mg/day, about 20 mg/day, about 50 mg/day, about
75 mg/day, about 100 mg/day, about 150 mg/day, about 200 mg/day, about
250 mg/day, about 500 mg/day or about 1000 mg/day. The doses may also
he administered based on weight of the patient, at a dose of about 6.01 to
about 50 mg/kg. In a related embodiment, the binding molecule may be
administered in a dose range of about 0.015 to about 30 mg/kg. In an
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EPKSSDKTHTCPPSS 114 higAl VPSTPPTPSPSTPPTPSPS 115 higA2
VPPPPP 116 higG3 (DNA)
gagctcaaaactcctctcggggatacgacccatacgtgtcceege
tgtcctgaaccgaagtcctgcgatacgectccgecatgtccacggt gecca ga g ccca a
atcatgcgata cgcccccaccgtgtccccgce tgtcctga acca a a

S AR A EIERH 0 i  dose of

FRISCOTR RBORRCPE BKAE DTBPARRRES, H®ut 1GH Hbhut 6 (BhAYd 5

a gecce tcttctg a cacacctcecccatg cccacggtgecce 119 IgG315hsce (AA)
@%%@%@?%RCP 120 | gG315hcss (DNA)

Wﬁaaafg&tg%%%gsgg}ﬁgﬁ%%tgg HRALAHIRRETEd4 T a single dose or in
multiple doses. Standard dose-response studies, first in animal models and
then in clinical testing, reveal optimal dosages for particular disease states

~ and patient populations.

[00118] The administration of the binding molecule composition decreases
the B-cell population by at least 20% after a single dose of freatment. In one
embodiment, the B-cell population is decreased by at least about 20, about
30, about 40, about 50, about 60, about 70, about 80, about 20 or about
100%. B-cell reduction is defined as a decrease in absolute B-cell count
below the lower limit of the normal range. B-cell recovery is defined as a
return of absolute B-cell count to either of the following: 70% of subject’s

baseline value or normal range.

{00117} The administration éf CD20-specific binding molecules also resulls
in enhanced apoptosis in particular B-cell subsets. Apoptosis refers to the
induction of programmed cell death of a cell, manifested and assessed by
DNA fragmentation, cell shrinkage, cell fragmentation, formation of membrane
vesicles, or alteration of membrane lipid composition as assessed by annexin
V staining.

[00118] Further, the administration of binding molecule compositions of the
invention results in desired clinical effects in the disease or disorder being
treated. For example, in patients affected by rheumatoid arthritis, in one
aspect the administration improves the patient’s condition by a clinically
significant amount [e.g., achieves the American College of Rheumatology
Preliminary Detection of Improvement (ACR20)}, and/or an improvement of
20% in tender and swollen joiht and 20% improvement in 3/5 remaining ACR
measures (Felson et al., Arthritis Rheum. 1995, 38:727-35). Biological
measures for improvement in an RA patient after administration of CD37-
specific and CD20-specific binding molecules include measurement of
changes in cytokine levels, measured via protein or RNA !evets.‘ Cytokines of
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turnover (bone resorption or erosion) are measured before and after
administration of CD2'O-*spacific binding molecules. Relevant markers include,
but are not limited to, alkaline phosphatase, osteocalcin, collagen breakdown
fragments, hydroxyproline, tarfrate-resistant acid phosphatase, and RANK
ligand (RANKL). Other readouts relevant to the improvement of RA include
measurement of C reactive protein (CRP) levels, erythrocyle sedimentation
rate (ESR), rheumatoid factor, CCP (cyclic citruliinated peptide) antibodies
and assessment of systemic B cell levels and lymphocyte count via flow
cytometry. Specific factors can also be measured from the synovium of RA
patients, including assessment of B cell levels in synovium from synovium
biopsy, levels of RANKL and other bone factors and cytokines set out above.

[00119] In arelated aspect, the effects of combination administration on
other diseases is measured according o standards known in the art. For
example, it is contemplated that Crohn’s disease patients treated according to
the invention achieve an improvement in Crohn’s Disease Activity Index |
(CDAI in the range of about 50 to about 70 units, wherein remission is at 150
units (Simonis et al, Scand. J Gastroent. 1998, 33:283-8). A score of 150 or
200 is considered normal, while a score of 450 is considered a severe
disease score. It is further desired that administration of the CD37-specific
and CD20-specific binding molecules results in a reduction in perinuclear anti-
neutrophil antibody (pANCA) and anti-Saccharomyces cervisiae antibody
(ASCA) in individuals affected by inflammatory bowel disease.

[00120] It is further contemplated that adult and juvenile myositis patients
treated according to the invention achieve an improvement in core set of
evaluations, such as 3 out of 6 of the core set measured improved by
approximately 20%, with not more than 2 of the core measurements worse by
approximately 25% (see Rider et al., Arthritis Rheum. 2004, 50:2281-90).

{00121]  Itis further contemplated that SLE patients treated according to the

invention achieve an improvement in Systemic Lupus Activity Measure
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FR1 VH1 QVQLVQSGAEVKKPGASVKVSCKASGYTFT 140 VH1
QVQLVQSGAEVKKPGSSVKVSCKASGGTFS 141 VH1
QVQLVQSGAEVKKPGSSVKVSCKASGGTFS 142 VH1
EVOQLVQSGAEVKKPGATVKISCKVSGYTFT 143 VHS
EVOQLVQSGAEVKKPGESLKISCKGSGYSFT 144 VHS
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(Gladman et al, J Rheumatol 1994, 21: 146‘8-—71) (Tan et al., Arthritis Rheum.
1982, 25:1271-7). A SLAM score of 5, or SLEDAI score >2, is considered
clinically active disease. A response to treatment may be defined as
improvement or stabilization over the in 2 disease activity measures (the SLE
Disease Activity Index [SLEDAI] and the Systemic Lupus Activity Measure)
and 2 quality of life measures (patient's global assessment and the Krupp
Fatigue Severity Scale) (Petri et al., Arthritis Rheum. 2004, 50:2858-68.) Itis
further contemplated that administration of the binding molecuie to SLE
patients results in a reduction in anti-double-stranded DNA antibodies.
Alternatively, improvement may be gauged using the British Isles Lupus

Assessment Group Criteria (BILAG).

[00122] Itis further contemplated that muitiple sclerosis patients treated
according to the invention achieve an improvement in clinical score on the
Kurtzke Expanded Disability status scale (EDSS) (Kurtzke, F., Neurology
1983, 33:1444-52) of at least 0.5, or a delay in worsening of clinical disease of
at least 1.0 on the Kurtzke scale (Rudick et al., Neurology 1997, 49:358-63).

1001231 His further contemplated that patients suffering from lIM receiving
CD37-specific and CD20-specific binding molecules achieve a r'eductioﬁ in at
least one of five criteria set out in the Idiopathic inflammatory Myopathy
Criteria (IIMC) assessment (Miller, F., .supra). Itis further contemplated that
administration to 1IM patients results in a reduction in M associated factors
selected from the group consisting of creatine kinase (CK), lactate
dehydrogenase, aldolase, C-reactive protein, aspartate aminotranéferase
(AST), alanine aminotransferase (ALT), and antinuclear autoantibody (ANA),
myositis-specific antibodies (MSA), and antibody to exfractable nuclear
antigens. Alternatively, patients meet 3 out of 6 of the criteria set out in Rider
et al., Arthritis Rheum,, 50(7):2281-2290 (2004), with worsening in no more

than 2 criteria.

[00124] In some embodiments, patients suffering from a B cell cancer
receive treatment according to the invention and demonstrate an overall

beneficial response to the treatment, based on clinical criteria well-known and
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commonly used in the art, and as described below, such as a decrease in
tumor size, decrease in tumor number and/or an improvement in disease

symptoms.

[00125] Exemplary clinical criteria are provided by the U.S. National
Cancer Institute (NCI), which has divided some of the classes of cancers info
the clinical categories of "indolent" and "aggressive” lymphomas. Indolent
lymphomas include follicular cell lymphomas, separated into cytology
"grades,” diffuse small lymphocytic iymphdma/chronic lymphocytic leukemia
(CLL), lymphoplasmacytoid/Waldenstrom's Macroglobulinemia, Marginal zone
lymphoma and Hairy cell leukemia. Aggressive lymphomas include diffuse
mixed and large cell lymphoma, Burkitt's lymphoma/diffuse small non-cleaved
cell lymphoma, Lymphoblastic lymphoma, Mantle cell lymphoma and AlDS-
related lymphoma. In some cases, the International Prognostic Index (IPl) is
used in cases of aggressive and follicular lymphoma. Factors to consider in
the 1Pl include Age (<60 years of age versus >60 years of age), serum lactate
dehydrogenase (levels normal versus elevated), performance status (0 or 1
versus 2-4) (see definition below), disease stage (I or Il versus ill or [V), and
extranodal site involvement (0 or 1 versus 2-4). Patients with 2 or more risk
factors have less than a 50% chance of relapse-free and overall survival at 5

years,

[00128] Performance status in the aggressive 1Pl is defined as follows:
Grade Description: 0 Fuily active, able to carry on all pre-disease
performance without restriction; 1 Restricted in physically strenuous activity
but ambulatory and able to carry out work of a light or sedentary nature, e.g.,
light house work, office work; 2 Ambulatory and capable of all selfcare but
unable to carry out any work activities, up to and about more than 50% of
waking hours; 3 Capable of only limited selfcare, confined to Bed or chair
more than 50% of waking hours; 4 Completely disabled, unable to carry on
any selfcare, totally confined to bed or chair; and, 5 Dead. (See., The
International Non-Hodgkin’s Lymphoma Prognostic Factors Project. A
predictive model for aggressive non-Hodgkin's lymphoma. N Engl J Med.
329:987-94, 1993}
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152 VH7 WVRQAPGQGLEWMG 153 FR3 VH1
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_ [Q%E%D“r%sué%%ﬂé’v gsrgcll“ele< éﬁ?%é%%qg‘%ﬁ%\?gayﬁagssessed using the
criterion that low-grade lymphoma usually presents as a nodal disease and is
often indolent or slow-growing. Intermediate- and high-grade disease usually
presents as a much more aggressive disease with large extranodal bulky

tumors,

[00128] The Ann Arbor classification system is also used to measure
progression of tumors, especially non-Hodgkins lymphomas. In this system,
stages |, 1i, I, ahd IV of adult NHL can be classified into A and B categories
depending on whether the patient has well-defined generalized symptoms (B)
or not (A). The B designation is given to patients with the following
symptoms: unexplained loss of more than 10% body weight in the 6 months
prior to diagnosis, unexplained fever with temperatures above 38° C. and
drenching night sweats. Definitions of the stages are as follows: Stage |-
involvement of a single lymph node region or localized involvement of a single
extralymphatic organ or site. Stage ll-involvement of two or more lymph node
regions on the same side of the diaphragm or localized involvement of a
single associated extralymphatic organ or site and its regional lymph nodes
with or without other lymph node regions on the same side of the diaphragm.
Stage Hl-involvement of lymph node regions on both sides of the diaphragm,
possibly accompanying localized involvement of an extralymphatic organ or
site, involvement of the spleen, or both. Stage [V-disseminated (muitifocal)
involvement of one or more extralymphatic sites with or without associated
lymph node involvement or isolated extralymphatic organ involvement with
distant (non-regional) nodal involvement. For further details, see The
International Non-Hodgkin's Lymphoma Prognostic Factors Project: A
predictive model for aggressive non-Hodgkin's lymphoma, New England J,
Med. (1993) 329:987-994.

0061291 In one aspedt, a therapeutic effect of the methods according to the
invention is determined by the level of response, for example a partial
response is defined as tumor reduction to less than one-half of its original
size. A complete response is defined as total elimination of disease

confirmed by clinical or radiological evaluation. In one embodiment, the
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individual receiving treatment according to the invention demonsirates at least

a partial response {o ireatment.

[00136] According to the Cheson criteria for assessing NHL developed in
collaboration with the National Cancer Institute (Cheson et al., J Clin Oncol.
1699, 17.1244; Grillo-Lopez et al., Ann Oncol. 2000, 11:399-408), a complete
responée is obtained when there is a complete disappearance of all
detectable clinical and radiographic evidence of disease and disease-related
symptoms, all lymph nodes have returned to normal size, the spleen has

regressed in size, and the bone marrow is cleared of lymphoma.

[00131]  An unconfirmed complete response is obtained when a patient
shows complete disappearance of the disease and the spleen regresses in
size, but lymph nodes have regressed by more than 75% and the bone
marrow is indeterminate. An unconfirmed complete response meets and
exceeds the criteria for partial response. An overall response is defined as a

reduction of at least 50 percent in overall tumor burden.

1001321 Similar criteria have been developed for various other forms of
cancers or hyperproliferative diseases and are readily available to a person of
skill in the art. See, e.g., Cheson et al., Clin Adv Hematol Oncol, 2006, 4:4-5,
which describes criteria for assessing CLL; Cheson et al., J Clin Oncol. 2003,
21:4642-9, which describes criteria for AML; Cheson et al., Biood 2600,
96:3671-4, which describes criteria for myeiodyéplas’tic syndromes.

[00133] In another aspect, a therapeutic résponsé in patients having 2a B
cell cancer is manifest as a slowing of disease progression compared to
patients not receiving therapy. Measurement of slowed disease progression
or any of the above factors may be carried out using techniques well-known in
the art, including bone scan, CT scan, gallium scan, iymphangiogram, MR,

PET scans, ultrasound, and the like.

[00134] It will also be apparent that dosing may be modified if iraditional
therapeutics are administered in combination with therapeutics of the

invention.

- 49 -



WGQGTLVTVSS 166 WGQGTLVTVSS 167 WGQGTTVTVSS 168
WGKGTTVIVSS 169 Human VK Framework Regions for anti-CD37
Humanization FRI VK3 EIVMTQSPATLSVSPGERATLSC

[00135] As an additional aspect, the invention includes kits which comprise
one or more compounds or compositions useful in the methods of the
invention packaged in a manner which facilitates their use to practice methods
of the invention. In a simplest embodiment, such a kit includes a compound
or composition described herein as useful for practice of a method of the
invention packaged in a container such as a sealed bottle or vessel, with a
label affixed to the container or included in the package that describes use of
the compound or composition to practice the method of the invention.
Preferably, the compound or composition is packaged in a unit dosage form.
The kit may further include a device suitable for administering the composition
according to a preferred route of administration or for practicing a screening
assay. The kit may include a label that describes use of the binding molecule

composition(s) in a method of the invention.

i00136] The present invention also comprises articles of manufacture.
Such articles comprise CD37-specific hinding molecules or CD37-specific and
CD20-specific binding molecules, optionally together with a pharmaceutical
carrier or diluent, and at least one label describing a method of use of the
binding molecules according to the invention. Such articles of manufacture
may also optionally comprise at least one second agent for administration in

connection with the binding molecules.

[00137] The present invention also calls for use of a composition
comprising a CD37-specific binding molecule or CD37-specific and CD20-
specific binding molecules in the manufacture of a medicament for the
treatment or prophylaxis of a disease involving aberrant B-cell activity.

BRIEF DESCRIPTION OF THE DRAWING

[00138] Figure 1A dia’érams the structure of the TRU-018 molecule; Figure
1B shows the resulis of SDS-PAGE analysis, demonsirating that the
expressed protein migrates at a Mr of approximately 110 kDa under
nonreducing conditions, and approximately 52 kDa when subjected to
reducing conditions; and Figure 1C shows that the TRU-016 molecule
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170 VK3 EIVLTQSPATLSLSPGERATLSC 171 VK1
DIQMTQSPSSLSASVGDRVTITC 172 VK1
DIQMTQSPSSLSASVGDRVTITC 173 VK1
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NIQMTQSPSAMSASVGDRVTITC 175 VK1

RIEMIPRESH ﬁ"f@v\é@%ﬁ%\éﬁggiﬂa@@/ tslhuman peripheral biood B

AIQLTQSPSSLSASVGDRVTITC 177 VK1 ,
lymphocytes, and a much lower level of binding to other subpopulations of

cells in the non-B cell lymphocyte gate (CD19 negative population) when
analyzed by flow cytomeiry.

[00139] Figure 2A-E shows binding inhibition by different CD37 targeted

reagents.

[00140] Figure 3A demonstrates FITC C1q binding to TRU-016 molecular
forms incubated with Ramos B Cells in normal human serum with and without
cobra venom factor (CVF); Figure 3B shows CDC activity of TRU-016
molecular forms incubated with Ramos B Celis in normal human serum with
and without CVF; and Figure 3C shows CDC activity of TRU-016 molecular
forms incubated with Ramos B cells and human or rabbit complement.

[00141] Figure 4 shows the HPLC size exclusion chromatography (SEC)
traces obtained from GPC purification of the TRU-018, plotting absorbance

versus retention time for the different fractions collected.

[00142] Figure 5A shows the binding properties of SEC fractions; Figure 5B
shows the CDC activity of SEC fractions; and Figure 5C shows the ADCC
activity of SEC fractions.

[00143] Figure 6 shows the CDC activity of TRU-015, rituxan, TRU-016, or
a combination thereof on Ramos B cells.

[00144] Figure 7 shows that the effect of TRU-016 on CDC activity of TRU-
015 on DHL-4 B cells.

[00145] Figure 8 shows the effect of TRU-016 on the CDC activity of TRU-
015 and rituxan. '

[00146] Figure 9 shows the effect of TRU-016 on TRU-015 in a CDC

assay.
[00147] Figure 10 shows the effect of TRU-016 on rituxan in a CDC assay.

[00148] Figure 11 shows the interaction of TRU-015 and TRU-016 in an
ADCC assay using BJAB cells.
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DI QLTQSPSFLSASVG DRVTITC 178 VK1 Al RMTQSP FSLSASVG
DRVTITC 179 VK1 Al QMTQSPSSLSASVG DRVTITC 180 VK1
DIOQMTQSPSTLSASVGDRVTITC 181 FR2 VK3 WYQQKPGQAPRLLIY
182 VK3 WYQQKPGQAPRLLIY 183 VK1 WYQQKPGKAPKWY 184
[00149] Figure 12 shows the interaction of TRU-015 and TRU-016 in an

ADCC assay using Daudi cells.

[00150] Figure 13 shows the interaction of TRU-015 and TRU-018 in an
ADCC assay using Ramos cells.

[00151] Figure 14 shows the effect of rituxan, TRU-016, and a combination
thereof on the specific killing of BJAB cells.

[00152] Figure 15 shows the effect of rituxan, TRU-016, and a combination
thereof on the specific killing of BJAB cells.

[00153] Figure 16 shows the effect of TRU-015, TRU-016, and a
combination thereof on the specific killing of BJAB cells.

[00154] Figure 17 shows the effect of TRU-015, TRU-016, and a
combination thereof on the specific killing of BJAB cells.

[00155] Figure 18A-D shows that TRU-016 dimer forms do not mediate
CDG alone, but potentiate the CDC activity of Rituximab in vitro.

[00156] Figure 19A-B demonstrates that protein A purified TRU-016
induces apoptosis of Ramos and Daudi cells, while dimer forms require
érosstink%ng.

100157] Figure 20 shows that TRU-016 preferentially depletes normal B
cells from PBMC cultures.

[00158] Figure 21 demonstrates the efficacy of TRU-016 compared to
hulgG, rituxan, and the combination treatment of TRU-016 and rituxan on

tumor volume in animals.

[00159] Figure 22A and B shows that TRU-016 dimer forms exhibit
significant anti-tumor activity, as measured by effect on tumor volume and

percent survival in a mouse xenograft tumor model.

[00160]  Figure 23 demonstrates that TRU-016 dimers do not augment
CDC activity resulting from treatment with MHCII, CD18, CD80/86, or CD45

specific reagents.
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VK1 WYQQKPGKVPKLLIY 185 VK1 WYQQKPGKAPKRLIY 186 VK1
WFQQKPGKVPKHLIY 187 VK1 WFQQKPGKAPKSLIY 188 VK1
WYQQKPGKAPKLLIY 189 VK1 WYQQKPGKAPKLLIY 190 VK1
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[00161] Figure 24 shows the percent survival of mice with Ramos tumors
(up to 90 days) after freatment with TRU-0186, rituximab, or a combination
thereof.

[00’&62] Figures 25 and 26 show the percent survival of mice with Daudi
tumors (up fo 90 days) after treatment with TRU-016 or rituximab.

[00163] Figure 27 shows that TRU-016 effectively reduced relative cell
viability in cells treated with fludarabine, thereby potentiating the cylotoxic
-effect of fiudarabine alone,

[00164] Figure 28 shows that TRU-016 induced greater cell toxicity than
herceptin or rituximab in rituximab-resistant cell lines.

{00165] Figure 29 shows that TRU-016 induced tyrosine phosphorylation in
CD19+ primary CLL B cells. |

[00166] Figure 30A shows the consensus amino acid sequence of
humanized TRU-016 construct no. 019001 (SEQ ID NO: 6) and TRU-016
(SEQ ID NO: 2) with Kabat numbering; Figure 30B shows amino acid
sequence alignments of three humanized TRU-16 constructs (019001,
019008, and 109009).

[00167] Figure 31 shows the DNA and amino acid sequence ailignments of
three humanized constructs of TRU-016 (019001, 018041, and 019044).

[00168] Figure 32 shows the FASTA formatted sequence alignments of the
same three humanized constructs.of TRU-016 (019001, 019041, and
018044).

EXAMPLES

[00169] Additional aspects and details of the invention will be apparent
from the following examples, which are intended to be illustrative rather than
limiting. Example 1 describes the production of a CD37-specific binding
molecule; Example 2 demonstrates that TRU-016 and various CD37-specific
antibodies recognize the same or ovetlapping epitopes; Example 3 shows that
TRU-0186 is deficient in binding C1q and activating the classical compiement

.53 .



VK1 WYQQKPGKAPKLLIY 192 VK1 WYQQKPGKAPKLLIY 193 FR3
VK3 GIPARFSGSGSGTEFTLTISSLQSEDFAVYYC 194 VK3
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e REBT DARRRCERThbIE A LaRfrafr Ay ¥6livity and binding of TRU-016
muitimers; Example 5 describes the production of a CD20-specific binding
molecule; Example 6 shows that combinations of TRU-016 with TRU-015 or
rituxan synergistically increase apopiosis in B cells; Example 7 shows that
combinations of TRU-016 with CD20-specific antibodies or SMiPs
synergistically increase CDC; Example 8 demonstrates that TRU-016
augments the ADCC and the CDC activity of CD20-specific antibodies and
SMIPS: Example 9 demonstrates that TRU-016 induces apoptosis in B cells;
Example 10 shows that combinations of a CD37-specific SMIP with a CD20-
specific antibody synergistically reduce tumor volume in a murine tumor
xenograft model; Example 11 shows that a CD37-specific SMIF alone also
reduces tumor volume in a murine tumor xenograft model; Example 12
demonstrates that TRU-016 does not affect the CDC activity of other B cell
surface receptors; Example 13 demonstrates that TRU-016 does not augment
the CDC activity of various targeted receptors, including MHCH, CD19,
CD80/86, and CD40; Example 14 provides additional data showing that TRU-
016 increases survival in vivo in mice with fumors; Example 15 demonstrates
that TRU-016 potentiates fludarabine-induced cell death in CLL cells in vitro;
Example 16 shows that TRU-016 induces direct cytotoxicity in rituximab-
resistant cells; Example 17 shows that TRU-016 induces tyrosine
phosphoryiation in CD19+ primary'CLL B cells; and Example 18 provides
humanized TRU-016 molecules.

Example 1
Production of a CD37-8pecific Binding Molecule
[00170] CD37-specific SMiPs are described in co-owned U.S. Appilication
No. 10/627,556 and U,S. Patent Publication Nos. 2003/133839,
2003/0118592 and 2005/0136049. An exemplary SMIP, TRU-016, is

produced as described below.

[00171] TRU-016 [G28-1 scFv VH11S (8SC-P} H WCH2 WCH3] is a
recombinant single chain protein that binds to the CD37 antigen. The binding
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W%%@%%E@@%Qﬂ%&ﬁgg&%%N@ously disclosed in

43
_ GVPSRFSGSGSGTEFTLTISSLQPDDFATYYC
the patent publications listed in the preceding paragraph which disclosure is

incorporated herein by reference. The binding domain is connected to the
effector domain, the CH2 and CH3 domains of human igG1, through a
modified hinge region. TRU-016 exists as a dimer in solution and the dimer
has a theoretical molecular weight of approximately 106,000 daltons.

[00172] Total RNA from tﬁe G28-1 hybridoma was isolated using Trizol
RNA (Gibco) reagent according to the manufacturer's instructions. ¢DNA was
prepared using 5 ug RNA, random primers and Superscript [} Reverse
Transcriptase (GIBCO BRL). The variable domains were cloned using pools
of degenerate primers for the different murine VK or VH gene families. The
variable domains from the G28-1 hybridoma were cloned into PCR 2.1 TOPO
cloning vectors (Invitrogen) and DNA from fransformants with correct size
inserts was sequehced. Heavy and light chain variable regions from correct
clones were then used as templates for sewing PCR amplification of a G28-1
scFv joined together in the VL-VH orientation with a 15 aa (gly4ser)3 linker.
The anti-CD37 scFv was attached to a modified human IgG1 hinge, CH2, and
CH3 domains (see Figure 1A). In order to ensure adequate expression by
mammalian cells, modifications of the variable regions were selected that
allowed significant increases in expression by mammalian cells. Specifically,
a leucine was changed to a serine at position 11 of the scFV. The predicted

mafure peptide is 473 amino acids long.

[00173] The polynucleotide sequence encoding TRU-016 and the amino
acid sequence of TRU-016 are respectively set out in SEQ |D NOs: 1 and 2.

[00174] TRU-016 was produced by recombinant DNA technology in a
Chinese hamster ovary (CHO) mammalian cell expression system.
Transfected CHO cells that produce the SMIP were cultured in a bioreactor

using proprietary media.

[60175] TRU-016 SMIPs were purified from CHO culture supernatanis by
Protein A affinity chromatography. Using dPBS, a 50 mi rProtein A FF
sepharose column (GE Healthcare rProtein A Sepharose FF, Catalog # 17-
0974-04) was equilibrated at 5.0 mls/min (150 cm/hr) for 1.5 column volumes
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FR4 FGQGTKVEIK 206 FGQGTKLEIK 207 FGPGTKVD1K 208
FGGGTKVEIK 209 FGQGTRLEIK 210 [00281]Numerous modifications
and variations in the invention as set forth in the above illustrative
examples are expected to occur to those skilled in the art. Consequently
only such limitations as appear in the appended claims should be placed

(@V‘)héﬁﬁé%ﬁ&{ﬁe QIR ABGLAMIRG Anid SEMIENs epislBEQIBINGSse FF
CZ?uﬁnCa?%s%{g\gtrate of 1.7mis/min using the AKTA Explorer 100 Air (GE
healthcare AKTA Explorer 100 Air, Catalog # 18-1403-00), capturing the
recombinant TRU-016. The colurmnn was washed with dPBS for 5 Column
Volumes (CV), then 1.0 M NaCl, 20mM Sodium Phosphate, pH 6.0, and then
with 25 mM NaCl, 25mM NaOAc, pH 5.0. These washing steps removed
nonspecifically bound CHO host cell proteins from the rProtein A column that

contribute o product precipitation after elution.

[00176] The recombinant TRU-016 was eluted from the column with
100mM Glycine, pH 3.5. 10mL fractions of the eluted product were recovered
and the eluted product was then brought to pH 5.0 with 20% of the eluted
volume of 0.5 M 2-(N-Morphelino)ethanesulfonic acid (MES) pHB.0. This
eluted product was prepared for GPC purification by concentration of the
sample to approximately 25 mg/ml TRU-016 and then filter sterilized in
preparaticn for GPC purification.

[00177] Purified protein was then subjected fo GPC size exclusion
chrematography (SEC) to achieve further purification of the TRU-016 (dimer)
molecule from higher molecular weight aggregates. Using dPBS, an XK
50/100 column (GE healthcare XK 50/100 empty chromatography column,
Catalog # 18-8753-01) containing 1 L of Superdex 200 FF sepharose was
equilibrated at 12.6 mis/min (38cm/hr) for 1.5 column volumes (CV}. A
maximum volume of 54 mis { 3% CV) of sample was applied to the column.
The column continued fo run at 12.6 mi/min and the eluted protein was
fractionated in 40 ml. fractions. Each fraction was analyzed for product
quality using an analytic HPLC, and the eluted fractions were pooled for >95%
POI (non-aggregated) TRU-016. This resultant pool was filter sterilized at
0.22um. The material was then concentrated and formulated with 20 mM
sodium phosphate and 240 mM sucrose, with a resulting pH of 6.0. The
composition is filtered before filling into glass vials at a concentration of 10
mg/mL. Each glass vial contains 5 mL of TRU-016 (50 mg/vial).

[00178] TRU-016 protein was also subject to SDS-PAGE analysis on 4-
20% Novex Tris-glycine gels (Invitrogen, San Diego, CA). Samples were
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SEQ ID NO: DNA or Amino Acid Sequence 01 9049 79

aagottgccgccatggaagccccagcgcagcttctottcctectgcetactctggcetcccag
ataccaccggagaaattgtgttgacacagtctccagccaccctgtctitgtctccaggcga
aagagccaccctctcctgccgagcaagtgaaaatgtttacagctacttagectggtacca
acagaaacctggccaggctcctaggctcctcatctattttgcaaaaaccttagcagaagg

!@&H&S%ﬁqwtﬁ%@%@@@%ﬁ%twt@@%m&c%ducing

gcctagagcc b?aagattttgca fttattactgtcaacatcattccgataatccgtggacat

(rsintjtien=aigachalynrgdarRiaHa 58 tB R REYSIBIRIYHLBGRI reducing

IHERYIRHEI PRI IRUHACTHF W AGAGC9oRALREATIBERSphoresis at
agcccggagagtctctgaa%atttcctg_taagggatccggttactcattc,actggctacaa

taaferiyrisytengaireEaRtarRry s R EIBggtagigAlovex Tris-
SRS RGIAGHE EARFSOIRIIHRANIISEAYUIERC RIRICEI ChEi

caagtccatcag'cqcc cctacctg_caat agca cctgaa gcc_tc gagaccgc -
alatitapbetggjede @@%&&3&@%@%&5@5@%%&@%@%3 with
AR cirigdierudagaceranididgsraaranicane YdaraecHeSiecular weight

cagcacctgaactcctg gggg_éaccgtcagtcttcctcttccccc_caaaacccaaggac

¢bercariirerepdgadsceiga diicacHiiet satbinisheangiiiRiadysion protein

rARRSEERasCRIgHCAT I9RRCUIGD AREIgRAIAJ AR IAGARBGEARPconditions,
acaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcace
thecBrgteragHian @é&t@@%@’@é@%&é&ﬁé@%ﬁ%@%cﬁbaaa

ccetecccageccccatcgagaaaaccatctccaaagcecaaa %ﬁ%ﬁi a binding

[QRdd&] g gieliapic s 2R fetigaged i

spE o efBiGraaao aldtaiessrRotRCUBgCeolo athgedegapler is
atgggcagccggagaacaactacaa cctceegtgctggactccgacgget, .

SRR RO o BT B AL S B ensity
ricientacierpigalgeatapadeicioconRrRAaaITIRIONT 4G arghBECtnjugated anti-
cctgtctccgggtaaatgatctaga 019049 80, o 4 :

VERP KL BTV B8 MASERL AP B ARD 56 GAH 106
(ASEPROIRY 1AL Rfdkifiee QARRBL LCERAWE A wad RéREw & alyzed by two-
GTDEILTISSLEPEDFAV HSDNPWTEGQGTKV G

S OB EEY DG St RB RK B KL st software.
Edils WeMNIANR @Y1 B GISGHHO S IS HDIOM BEGRBNOIHMEEKG QD19 staining.
[00180] With increasing concentrations of TRU-016, the FITC signal on the
B lymphocyte (CD19 positive gate) increased rapidly from 0.01-1.0 pg/mi, until
it reached saturation at approximately 1 pg/mL or a mean fluorescence
intensity (MF1) of 1000. In contrast, the staining of the non-B lymphocyte
population is detectable, but very low, and increases slowly with increasing
concentration of scFvig. Thus, the staining patiemn of the G28-1 murine
monoclonal antibody is preserved with TRU-016 (Figure 1C).

1001811 The CD37-binding molecules according fo the invention describe
structures (binding domains derived from antibodies, hinge variants, CH2CH3

regions being the same or different, and various isotypes).
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VTISADKSISTAYLQWSSLKASDTAMYYCARSVGPFDLWGRGT
LVTVSSDQEPKSSDKTHTSPPCPAPELLGGPSVFLEPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPR

EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKT
ISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAV

EWESNGQPENNYKTTPPVLDSSEI%@Y;:SKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSL K 019050 81

aagcttgcCyCTRIIUREE epREBEeI6a8 DB S eriticidgitiggiinc iad
ataccaccggag aaattgtgttg acacagtctccagccaccctgtetttgtctccaggceg a

aagagccacccictatig@gagcoadigadantiiidtaiotanttagdCiggiacca
acagaaacctgg ccaggctcctaggctcctcatctattttgcaaaaaccttag cagaagg

[Bﬂtte@égCﬁwﬂmgmwﬂma&r@ma@mwmm&a&sagpmm bound
t agtttatt
gﬁj%@agégg%@cgg% ‘égafégd ;%a((fiagcgg‘?t:]j;’tgbg?g;a aatcc“%’%gﬁg%%; Ies.

[agccc gaga%ﬂ%gaq ctgtaaﬁc;’iggagtgg?%ttgrtg‘?ﬁ]?(?giqt*g%%tgaﬁfJ %%%PMBQST‘I
(HE6GEEY wemw@wmeddgqgaa@dam@am@?mm@&aa%b &iTC-

c%ﬁﬂ@gg{ggtggtﬂftg%% ?%qmﬁﬁﬁm@%ﬁ@??%emn CA),

ccatcagca tdcctgcaatggagcagcctgaaggectcggacaccy

EEMWMW&@&@Q%EE@@Q@WW@@MN%
LFE%Q%%%ISFS@@%&F&Q SPARCACAGAEIREPAS8/8. (#186-040)
cccagcacctg a

ctcctggotgy accgicagtct ectcttccccccaaaacccaa

%E‘émmmbﬁ@a%d&@&@@&ké@my@@@g&@@[@'&@%dﬁ@wmﬁ MN),

fg%"t‘ﬂ%ﬁgﬁg aadicangt 6%“95 {88%9“9 ﬁ%%t@ fdm
agacaaayccgcgggag cagtacaacag cacgtaccgtg c\é’g‘_gtc cctc

@e&g@&@ac{&@gab&gw@aﬁggd’d&”@ﬁgmaa@g EMCA483F)
ARPHRED gac\ﬁm%cwgwea&%@é AYrHIRAUYAE8LAERYcal &

agaaqca tgtacaccctg cccccatcccggg atgag Glg accaal aaccaggt
%qga&gawgéﬁtg@maﬁé)ggEi?éﬂa@d&aang@ﬁtmagdwt@g gggcribed in

1963a1gdgcageegy agaacaactacaag accacg cctccegtgetggactceg ac
- ggctecttcttcctctacag caagcetcaccgtgg acaagag caggtgg cagcagggg a

(889 AT ICalagiced@ asHoARERARPAT A TPaBaRIaREAI Molecular
;é’ﬁg{%g t’glt&t)?g?eggé?tae?tgl%c Labeling Kit (F8434) according to manufacturer's
instructions as follows: TRU-016 protein peak of interest (POI) at 13.5
mg/mL was adjusted to 5 mg/mL with PBS. 1 mg (200 ul) was added tfo kit
tubes with a stirbar, and 1M NaHCO3 (adjusted to pH 8.5 with BN NaOHj),
was added to a final concentration of 0.1M. 50 ul DMSC was added to 370
ug of FITC and was added to the tubes at molar ratios of 15, 20, 30 and 40
FITC : protein using the following formula to determine the ul of FITC to add:
[ul of FITC solution fo add = 5 mg/mL protein x 0.2 mbL x 388 x 100 x desired

molar ratio/Molecular weight of TRU—Q16 (110,000)).

[00185] Reactions were shielded from light and stirred continuously for 75
minutes at room témperature. Reactions were added to spin columns
prepared as described in the kit and spun at 1100 g for 5 minutes to buffer
exchange into PBS with azide and remove uncbnjugated FITC. The ObD at
280nM and 494 nM was determined with 2 ul drops on the Nanodrop; the
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019050 82
MEAPAQLLFULLWLPDTTGEIVLTQSPATLSLSPGERATLSCR
ASENVYSYLAWYQQKPGQAPRLLIYFAKTLAEGIPARFSGSGS
GTDFTLTISSLEPEDFAVYYCQHHSDNPWTFGQGTKVEIKGGG
GSGGGGSGGGGASEVQLVQSGAEVKKPGESLKISCKGSGYS

dxtindidi BYEFBiRM Rl KRILENY B GALRRY R QKIERRIAR for this
TR KBS RAPT S B SN GE SO GRS IR the
concentration of each of the conjugates was 4.25 mg/ml and the following
FITC:protein rations were determined: 2.7 FITC/TRU-016 at a ratio of 15; 3.7
FITC/TRU-016 at a ratio of 20; 4.4 FITC/TRU-016 at a ratio of 30; and 5.1
FITC/TRU-G16 at a ratio of 40.

[00186] BSA was added to 3 mg/mL to help stabilize the protein. Binding
of each fraction was assessed at dilutions ranging from 100-24,300x on
Ramos and 3200-25,600 on human PBMC. All bound, but the MR30 ratio
was chosen for further use since it gave a high MFi that was well maintained
over the titration range used, indicating that binding avidity was least affected

in this reaction.

[00187] FITC labeled antibody conjugates were titrated from 10 ng/mL to
10 pg/mL in an initial binding study to determine the optimal amounts o use in
the blocking studies. The level chosen was just below saturating amounts,
and was kept constant in the subsequent assays, while levels of blocking
antibody were increased over a 10-fold range. Data were plotted as percent
of maximal binding versus concentration of blocking antibody, so that higher
levels indicate less efficient blocking, while iower levels indicate more efficient
blocking activity. All of the antibodies tested showed blocking activity of the
maximal binding observed without unlabeled reagents (Figure 2).

[00188] BJAB-cells, a B lymphoblastoid B-cell line, (courtesy of Ed Clark,
University of Washington) were then stained with a panel of various clones of
anti-CD37 MAbs, including MB371, BL14, NMN486, 1PO24, HH1, WR17, and
the TRU-016 SMIP.

[0G185] For competitive binding assays, 2.5 X 10° BJAB cells were
incubated in 96-well V-bottom plates in staining media (PBS with 2% mouse
sera) with the FITC~conjugafed anti-CD37 MAbs at 1.25 pg/mL in the
presence of unconjugated anti-CD37 MAb at the indicated concentrations
(2.5, 1.25, 0.6, or 0.3 ug/ml) or staining media for 45 minutes on ice in the
dark. Blocking antibodies and FITC labeled antibody conjugates were added

to reactions prior to addition of cells. The cells were then washed 2 ¥ times
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TLMISRTPEVTCVVVDVSHEDPEVKFNWWDGVEVHNAKTKP
REEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEK
TISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIA
VEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQ
GNVFSCSVMHEALHNHYTQKSLSLSPGK 019051 83

\ﬁﬁ’ﬁ?@é%‘f&%&%%?&%%%%@%%@QMQW%%veland,
ataccaccggagaaattgtgttgacacagtctccagccaccctgtctttgtctccaggcga
@é'gagéaa@m@c@ﬁj@cgagw@gt@aﬁmwm@gmaa@@@ alibur:
iASAUARANCIIgcERAENICEIAAaRICHC AR ACaaARBE CHAYCFISATA).

gattccagccagattcagtggcagtggttccgggacagacttcactctcaccatcagcag

efagapcCiegpgatiocRaltiaiRtgaReacalio oy st etaaaeatt were
‘cggccaagggaccaaggtggaaatcaaaggtggeggtggctogggeggtagtagat
0601380k ohelatyAlelaB s AP AGERte R i 2% mouss
&9%2%9 $d952R A EECIHNANRIIRPAHICCIORAYRIRGAIFUATIC staining

attcactggctacaatatgaactgggtgcgccagatgcccgggaaaggcecicgaat

m@gd&a&@m&%t@tmwﬁeﬁamgb%@f&a@%&@gg&ugated anti-
AP3S RGIRE SRR AR R CAOC RS SRR A AR IEG R resulting in a

gcctcggacaccgccatgtattactgtgcacgctcagtcggcecctttcgactectggggec

ditygigeact thegtclatgittdgepasitate gidoechgbadtigaaewitggousre then
fgft%%qtﬁfgqgsff:tféé%?’&g%mﬁcgf?@&%% SICAPAGRBIIAGE CReactions

gagg atgcgtggtggtggacgtgagccacgaagaccctgaggicaagticaa
wrygtaesbed @ dinrsayiity ERSaans Exed daddg eegesguagifaiyde in PBS

@fj\@sﬁﬁ@f’%@%@%%ﬂ&@%ﬁﬁ@ OB ERARRIL SR SERARA AN WPometry on a

tggcaag gagtacaagtgcaaggtctccaacaaagccectcccageccecatcgag

ehGsCaliblicastiyccanbysiicngedcCyesisoficarsytBldiessigeses, San
Sfseatecggggatgagetgaccaagaaccaggtcagectgacctgectggtcaaagg
cttctatccaagegacatcgecgtggagtgggagagcaatgggcagecggagaacaa

[8F99PACERT QM EFAEING 19884 YC MGl istiss i ReRbPARBH Q4 14040-
accgtggacaagagcaggtggtagcaggggaacgicttctcatgctce ;gat cat_?

b dhrelindiiessnckigpads &E‘f&t@@et@taa@g%‘zﬁ ai%gg% 8148071,
@%ﬂﬁ\%ﬁogen Grand island, NY), éstaining media) at a concentration of
MEAPAQLL LL’LL\éVLPDTTGEIVL SPATLSLSPGERATLSCR
approximately 4x10° cells/mL. Cells were then plated and test samples,
diluted in staining media, were then added 1:1 fo the final designated
concentrations. Reactions were incubated for 45 minutes on ice. Samples
were centrifuged and washed 2 times with PBS. FITC goat anti-human IgG
(#H10501,CalTag, Burlingame CA) was added at a final dilution of 1:50, and
incubated 45 minutes on ice. Samples were centrifuged, washed in PBS,
then fixed in 200 pi 1% paraformaldehyde in PBS (#198843, USB, Cleveland,
Ohio). Cells were analyzed by flow cytometry on a FACs Calibur instrument

using Cell Quest software (BD Biosciences, San Jose, CA).

[00182] Each antibody showed dose dependent inhibition of binding,
indicating that all the molecules tested bind fo an identical or closely related
epitope. A different potency for inhibition of binding was observed for each
antibody. TRU-016 SMIP had the highest level of blocking aciivity of all

molecules tested, while HH1 gave an intermediate level of blocking activity,
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ASENVYSYLAWYQQKPGQAPRLLIYFAKTLAEGIPARFSGSGS
GTDFTLTISSLEPEDFAVYYCQHHSDNPWTFGQGTKVEIKGGG
GSGGGGSGGGGSGGGASEVQLVQSGAEVKKPGESLKISCKG
SGYSFTGYNMNWVRQMPGKGLEWMGNIDPYYGGTTYNRKF
KGQVTISADKSISTAYLQWSSLKASDTAMYYCARSVGPFDSW

A RYA BSSL BEEARRHRGHRZY T AKBI R AW dEEeffactive

VTCVWWIDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTY
opkingLimen HeDivenBrREVabERIRE KOG Gl ERIISK AKG QP

[00193] In addition to analysis of blocking activity, a similar series of
experiments was performed in which various CD37 targeted antibodies were
tested for their ability fo compete with one another for binding to the CD37
receptor. The results from these experiments, like results obtained in the
blocking studies for all the molecules tested, indicated that the various CD37
targeted antibodies and TRU-016 have the same or closely overlapping

epitopes.

Example 3

TRU-0186 is Deficient in Binding C1q and Activating the Classical Complement
Activation Pathway -

100194] Experiments were performed to expiore why the TRU-016 dimer
peak fails to mediate significant levels of complement dependent killing of B
cell targets. One possibility was that TRU-016 dimer shows reduced binding
to components of the complement cascade relative to normal human IgG1
antibbdy. Thus, experimenis were performed to determine if TRU-016
activates the classical complement activation pathway by looking for TRU-016
binding to C1g. Clq,is a subunit of the C1 enzyme complex that activates
the serum compiement sysiem, and is the recognition component of the

classical complement activation pathway.

[00195] C1qg binding studies were performed as previously described
(Cragg et al., Blood 2004, 103:2738-2743). Briefly, Ramos B-cells in Iscoves
media (#12440-053, Gibco/invitrogen, Grand Island, NY) with no serum were
plated in 86-well V bottom plates at 5 X 10%well in 100 pl. Cells were
incubated with reagents for 15 minutes at 37°C, and normal human serum
(NHS, #A113, Quidel Corp., San Diego, CA) diluted in Iscoves was then
added at a volume of 50. ul to each well for a final concentration of 10, 5, 2.5,
or 1.25 % human serum. Fifty ul of media was added to the control well. For

cobra venom factor {CVF) experiments, CVF was added o human serum
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REPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQ
PENNYKi 1 PPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM
- HEALHNHYTQKSLSLSPGK 019008 85
aagottgccgccatggaagccccagetcagcttctcttcctectgctactctggeteccag

' ataccaccggag aaattgtgttgacacagtctccagccaccctgtctttgtctccaggcga

AFHBRFRRACESH: FQ&%&%P%@EQWU%@%@H%Q@@%E%@S at37°C

acagaaacctggcc ggctectaggctcctcatctattttgcaaaaaccttagc

m‘mfdéagddﬁ@g‘tt@ag@ggm@mgmﬁéﬁ@&%&%%@é{@‘g@a of serum by
S aAAcHIRPRRIHASAGHIARAS WirdRerinatiereataatccgtggacat
tcggccaagggaccaaggtggaaatcaaaggtggcggtggctegggceggtggtggat

[OGUsgpa0gHBR YUiS Qﬂﬂ?ﬁﬂéﬁ%ﬁg%@@@@@?@ﬁm&ﬁmn additional
agccc%?g %tctct ;géatttcctgtaa ggatccggttactcattcac ctacaa

Rdiyad égee Ged4ttdss
SHRIROHSRC B e Re M8 AR0RPDF ROSIEFRAgaIRACIRIEIFS8GSBended in

acaagtccatcagcaccgcctacctgcaatggagcagectgaaggectcggacaccy

&%ng't@ﬁ’tﬁ’c@@gd‘aﬁgd@éﬂ@t@b@%@bta@%a@ﬁéi@@@&%@éde&é@a@@d plate for
§8§8¥%C§?&&5° geasrRealliciacRARaricachtalrtcrasrAthutes in the

cccagcacc gaactectgga%g_& ccgtcagtatcctcttccccccaaaacccaa E{S
Biclogical,

darkcenticaydtbieidy tghgpicattitisfgd i Hisycyigiie
RSB AP Pisageidshacai I9acgacHingagsty canatiasdical,

agacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctc
Svagrsageictiagact JHeER YRR aERRHERARERIBGRId PBS, and

@%@W&%ﬁ?%%ﬁ?ﬂwﬁmm%%fﬁ@ with Cell

agaaccacaggtgtacaccct cccccatccc gatgagc accaagaaccaggt

HQ%@JM@&@@@ clfit@tldtbatggagtgggaga

caat agaacaactacaa accacgcctoccg g actcc

rﬁe&% tcttg Qaaéteaawgga% 5@@5&@5@@% %% C purified
mmww%@%ﬁég&ma@%ﬁﬁwwwama@ggregate
ctctccctagitcc gtaaatga 019008 8

weabwwn%g*@m%@a&séaﬂw% s

FINNAS YRAVREHSR QA RRKIYAm KMaAS AR e S alicularly at

GTDFETLTISSLEPEDEAVYYCQHHSDNPWTEGQGTKVEIKGG
lower ievels of NHS. The preseane 0 C'EK/F faﬁethc: completely g!ock this

binding, although the MF! levels are reduced significantly compared o media

alone.

[00198] CDC assays were then performed to compare the ability of the
different subfractions of the TRU-016 purified forms and Rituxan to mediate
cell kiling in the presence or absence of CVF and human serum complement
(Figure 3B). CDC assays were performed using propidium iodide staining to
discriminate between live and dead cells after incubations of target cells with
antibody, fusion proteins, ascites fluid, TRU-016 molecular forms, or media,
and a source of complement such as hurman serum. Briefly, 3 x 10° Ramos
B-cells were pre-incubated with test reagents for 30-45 minutes at 37°C prior
to addition of complement. The prebound samples were centrifuged, washed,
and resuspended in Iscoves with human serum (# A113, Quidel, San Diego,
CA) at the indicated concentrations, then incubated for 90 minutes at 37°C.
Samples were washed and propidium iodide (# P-16063, Molecular Probes,
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GSGGGGSGGGGASEVQLVQSGAEVKKPGESLKISCKGSGYS
FTGYNMNWVRQMPGKGLEWMGNIDPYYGGTTYNRKFKGQV
TISADKSISTAYLQWSSLKASDTAMYYCARSVGPMDYWGRGT
LVTVSSDQEPKSSDKTHTSPPCPAPELLGGPSVFLFPPKPKDT LM IS
RTPEVTCVVVDVSH EDPEVKFNWYVDGVEVHNAKTKPR

RVVS H W LN GK P :
T A PR ST RN BB e
cells were mcubated with the propidium iodide for 15 minutes at room
temperature in the dark and then analyzed by flow cytometry on a
FACsCalibur instrument with CellQuest software (Becton Dickinson).

[00199] Cell killing mediated by both the A2 fraction of TRU-016 and
Rituxan was significantly reduced in the presence of CVF despite its failure to

completety block C1q binding (Figure 3B).

[00200] Human and rabbit complement were then compared for their CDC
activity in the presence of the TRU-018, The CDC activity of TRU-016
molecular forms incubated with Ramos B cells and human or rabbit
complement was measured (Figure 3C). Ramos B cells were added to wells |
in serum free media. Rituxan or the dimer, HMW A2, or pA fractions of TRU-
016 were added to cells fo give a final concentration of 10 gg/m.l, and
incubated for 15 minutes at 37°C, prior to washing 1.5X in serum free media
and addition of normal human serum (NHS) or rabbit complement (Pelfreez)
at 10, 5, or 2.5 %. Cells plus complement source were incubated 90 minufes
at 37°C. Cells were washed once with cold PBS and propidium iodide
(Molecutar Probes #P3566) added to a final concentration of 0.5 pg/mi in cold
PBS. Cells with P! were incubated in the dark at RT for 15 minutes and
analyzed by flow cytometry.

[00201] The origin of the complement fraction affects the CDC results
obtained (Figure 3C). Rabbit complement mediated higher levels of CDC
than human complement in the presence of TRU-O'ES molecular forms.
Interestingly, the dimer form of the TRU-016 mediated good CDC using rabbit
complement, but very low CDC activity in the presence of human

complement.

Examble 4
Activity and Binding of TRU-016 Multimers

f00202] Experiments were performed to examine the biological activity of
multimeric forms of TRU-016 (TRU-016 multimers) in solution. First, to
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EWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSLSLSPGK 01 9009 87
aagcttgccgccatggaagccccagctcagettctcttcctectgctactctggeteccag
ataccaccggtgaaattgtgttg acacagtctccagccaccctgtctttgtctccagg cga aag
agccaccctctcctgccgaacaagtg aaaatgtttacagctacttagectggtacca

AR HANSSANCI RN PR RIS ARRAGRIAISRIBROA purified

aattccagccaggttcagtggcagtggatccgggacagacttcactctcaccatcagca .
ryetesighyes Faudta pacHE At errdiariga Rt darbyada exists in
S EARIAATCaRRANGY @ﬂg&?@@ﬂggtgg cggtgg ctcggg cgg tggtgg at
ctggaggaggtggggctagcgaggigcagctggtgcagtctggagcagaggtgaaaa ‘

[889eRq9aga0l¢clgRggatissistaaIdamesgel riqices Bastacafre obtained
gcetggagtggatgggcaatattgat

tatgaactgggtgcgccagatgcccgggaaaggce . .
fremdabiggyaisationta Jféggé%%gfﬁeﬁs@gaéé% PR MefsHgdgention time
BF AR BRSPS CASS PSS g CANATASISROSSITRRYSOAS YRS ACeied from cell

ccatgtattactgtg cacg ctcagtcgg ccctatggactactggggecgegg, caccctgg
qulefgierResttan§dalaly. &fﬂaaagaaa"ﬁa%&faegﬁewasc@@%m A

@@ﬁﬁ@@é‘é‘ft}gﬁtﬁi@ eTe %Wﬁ%@%ﬁéﬁ%@ﬁ@?@é@@mﬂ with
acaccctcatgatctcccggacccctgaggtcacatgcgtggtg acgtgagccac

05 eERS, E Bryiea Db AEGR S B ARG R el 3 e covered
. SHABRVERNEH 9988080434 BE7BREGERDIBGSEIBIA0INBY XTIL eiCthe eluted
accgtcctgcaccagg actggctg aatggcaagg agtacaagtq caaggtctccaa

Vol &@ab{tg@%@éﬁtcga 9&@@?@%@@&&3&9&%&&&&&%&%*‘*%-& The
éﬂéﬁ?ﬁ@?%ﬁ&@%ﬁﬁ?ﬁ@éﬁ%ﬁﬂﬁtﬁﬂ?@%ﬁ%ﬁ@ﬁ%@&%@@ |
acctgcctggicaaaggctictalccaagcqg acatcgcc a aga .

SRR EISlY 2000 e it baba B AR 406D Mk e 65 5Raggtion for
Shectislentansng Sard SleReiaIEReARIoEIeRlY 9e6qEreaged an a GE
e e S r e a4 B are X<
MEARARL LA PO BebAYATQPATE GESPRERABISCR

TSENVYSYLAWYQQKPGQAPRLLIYFAKTLAEGIPARFSGSGS
[CORAET LT ISR ERRDEARY Yel- G DNEINATFEGQEAKN RS Gitbroximately
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HISABK STEEAYIEANS SIS AGRT AMBNEARPHGRMBA I WG RA]Ts protein A

RS PR OB U CHEOBEURE AR DL U G, 2 shown

i ERYNG PERY\B VIGTvE HQDMALINGHK BIISCHALS RIGAL PAJTHEKT at a

ISKAKGQPREP TLPPSRDELTKNQVSLTC R

ERE PR YR FTBHoT DEBG LR, kTR BRI or molecule
SOER D6 I NHENCEINSY T RIS LBRGKVe ril HATOISAmaIvEs ikely

1. A h f i -cell NpLisi ' - :
SRRRAS 1o TS S P ABe ERA B idractions o
theg are nrireeited D0 wpeatic g B MbBGHesTo separaindisse different

e R B BB ReeaR R o
¢BidiRsiognapinecd coltre GDRerspicific wasudiee: purif@dTibye GREhaadf

. R gt Aapode e A
PG R S AT L i g S Ofrer
peatkiydrofrchigh & winleei asivelybs T Sivoiis ShrRtiSerRas- bildVirar 4dgg

f?a%%gtheég %ac%@:%%ééﬁéﬁgﬁbﬁa ctifn é\%@%&?&ﬁ%&%@%@ﬁﬁeiy for

comprising exposing syhergistic combination -specific
fBvtitenaha GRY-spebiticiSgAnding 7APRECma b & BcrgraBWherein
said CD37-specific SMIP is TRU-016.
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8. The method of claim 6 wherein said CD20-specific antibody is
TRU-015. 9. The method of claim 6 wherein said CD37-specific
SMIP is TRU-016 and said CD20-specific antibody is TRU-015. 10.
The method of claim 1, 2, or 6 wherein B cell reduction by
complement-dependent cytoxicity is synergistically increased by treatment

[0HBGBF COrpniNaliaR: whethbr fBVREIGLAS KEARRSLEROA \SHLE dhRVIaQ OF

suspected of having a disease associated with aberrant B-cell activity,

dEpientibigdnmpreretigIoaeiiuivrelionciyidkg R shhbiasitestbier
R AR RfrsPeeiE Pindnadnolieeine BRARERbIRIRSG2=spadbfons,

binding molecules. ~ 12. A method of treating a individual having or
erlspeeisistrhanngchinistising S8eeigiel vPnasaraion - ebarpiwstnately
Brisi Y gnp st L
e e e
rnadia mBehisd difutisningSinGivrastiphawsio e pested tsr seinptial wells,
R S A S L,
BMIrgaat ante omand € 20 spplstiosielbed in 200 Thé%method of

claim.11 rl3. in i e f

DR inagi%ozﬁ %yé&_eci\ﬁ?féﬁ- p hkcj)jr%l §, a%—acg ﬁ?ﬁ%%rr?% ﬁ;&g} gﬁ P?'ﬁ%% r(r)ig,aa
feidesCalithar nstrizeent y sing SaibOde prediivtie 48D Biiscwsees, San
£ a&t}g?%}g@%i% propriate T-cell stimulation associated a B-cell

pathivay: " method of claim 14 wherein the disorder

@@%@eriﬁiﬁ&%@@ﬁgwmmﬁ§E'@Cﬁ%%ﬁ€%@,téa1gmpe

ing pathic inflammatory myopathy, rheumatoid arthritis,

sugpstietal o’ Geliséreltiscet ol HdRMdidiiRibs thehiGs fiacinpe (75 1)

(I8 A HIS B B s e Co RO B AR i
r&m:ﬁonmmammatle\aeq]tnig@mem_fcnsrﬁﬁnnimmﬁ'thrws@@ﬁaté@,miion and
%%st?iﬂ%ifﬁe%t%\f&%é'@c%@&h%ﬂst FEFR00 LSS 7 GKIIBE vith

emo th factor, a chemotherapeutic agent, or a

hudietheeapeu(irgehtQuidel SSThdirgthdooraldhe T8livataein the

e e B it ot o7 T e
reispeatiedtisGlaigig medi20vithé Hetivalopsiaidiug whiésteitPa, $MP
ﬁﬁeg%]ﬂ%%ﬁ%?awﬁrggg%ﬁéﬂégn%c @%’ﬁ; %a%%ﬁlé%%?&’éhﬁgﬁg%g 1%? m?ri]utes

of claim ina ministered in a-‘dose o
attroond Bbi) eletutDioFhaktark s dbenalySisaholiow Byttsoatrg, usiouta

F%F?e(%é‘ i qglgé?engO\*e%ﬁtzgcfmgr%f%é%goﬂf ﬁk@mé&né kg waprein

Inding mo e combination are administe equentially

BB COHARIIRHOADCHLEUINY SHSETHRMHIBRE WINE, Radds,

he m aim 11 wherein the binding molecules have affinities of
a8 tyrabbobiasteit B cellz( ik eatishuereiakaled WilhBRAN HEmL
O TS were
ibiraieg frotk bepaintized Deorspesiiclpihtting Mofeectionrsiipa s
1'_‘}%%&% @88&996’09‘?%‘&% E‘E§ﬁi,n?dﬁ'8iomedical) gradients. Reagent
samples were added to RPMI media with 10% FBS and five serial dilutions for
each reagent were prepared. For combinations, the reagents were premixed
and diluted prior fo addition to the wells. The 'Cr labeled BJAB were added
at (2x10* cells/well). The PBMCs were then added at (5x10° cells/well) for a

final ratio of 25:1 effectors (PBMC):targets (BJAB). Reactions were set up in
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26. An article of manufacture comprising a CD37-specific SMIP and a
CD20-specific antibody and a label indicating a method according to claim
12. 27. An article of manufacture comprising a CD37-specific SMIP
and a CD20-specific SMIP and a label indicating a method according to
claim 13. 28. A method of reducing B-cells comprising exposing

RrESRIRAR AR B eHSEHL: biRding fBalestifsotionefl added to

of reducing B-cells comprising exposing B-cells to a combination

witlnet @ inaleo1Is Tretiotiffenging fractlitinaimuin gRagfinbagitndicated

SE el 1 s e g 2 P

rareihodiobctiiat 2 ReheficinaveeGOBDwpd difi peonibedijos G blicte & fidniC in

u ISt " - B P024 .
g N R S e S R TR
RackplenTapCRpeddE nroydbicjty dsducoetined Sypeeantamt Wignabet specific

mbination, 33.,A method of treating an individual .having ,or
B ot Py e R B TR LR e TR sppptes of
LoNei s adspiorsEEguD thieasdlVidthanenamalors €288-tppecific
bind{nﬁ molecuiles. %Ab meth f treating an individual having or
5 l?gbgcge%jgfr é%/alr?ge)axalse §FRLE6tHted with aberrant B-cell activity,

R A L R S 20 Faptps
iading todiewnse esliacidlbafiing &betienatedcmplesiiig, kowmnshisiigD37 with

PSR GRS SR SR Gt wnggo e
Hiidnmegiedadexaiinitasd ketlesrdndivisetbigheefiisresrercscidisiagitypihan the
6&%@58&&8‘%&?&5&@& ﬁg%eiklygg oma, a B-cell leukemia, a B-cell

myeloma, a disease chara terized Dy Zautoantibpdy prpduction, .and a
105259 ChakpEiaiertstydrarRaRse healhSHBIAIRRAR R4 1RY WHB 2
B-cell pathway. 37. The method of claim 36 wherein the disease

Tharfaeiney whiited tifsmnhlevalaishiynstirnataghyityRddragf-DC and
A0S Riidiag 'd@ﬂ@mm@m%@@%@héwm@if%igrérgﬁi‘iﬁdicates

myasthenia gravis, Grave's disease, type | diabetes mellitus, multiple

thalepplydherpavifine MY drudtimerdastivnmpstiatedsegnifieanideysis of
MMRIAERRIIQRS AR RIIEEMIBIS using3RiMAS SepipshabfaimapA

wherein thé combination is administered in conjunction with a second

siapderd exhibitedsapmods eelivitggtliehaninrcssiriPageniethe
dfekineaR ERRMANR AL He TOT BetIRIAPEMli cRY rations

radiotherapeutic-agent. 40. The method of claim 38 wherein the
tegiashd agent is an immunosuppressive agent. 41. The method of

A ATeap A SRS R vt s T
06 SMRdmUBIRERI RSB mCIbI GES TG RRPBIC as
m . . od of.Claim wherein e S ..
Sabliss FRLDLE B R Yions We T Soat b vl e Tt
G@ﬁé@ﬁ@&tﬁ)iﬁ%iﬁﬁm%kﬂa @’@W#Ui»@ %@n@@@-ﬁh@ igddi @H@E@Sh

mg/kg or about 30 mg/kg. 44. The methad of claim 33, 34, or 35
SRR IOV Gy A e A BIRBRLA G R BN G e Ergton at the

RGN HANY U dR Saoet 2 BAtd A IIEbar A 9/AgPuBIBEAshg versus
ps’rlgt]gilr%aggr?gg}!%ﬁation. All of the SEC subfractions, including the pA standard,
HMW or A2 fraction, and dimer peak, mediated potent, dose-dependent
ADCC against BJAB target cells. Similar results were also obtained using -

Ramos cells as labeled targets (data not shown).
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45. The method of claim 33 wherein the binding molecules have affinities
of about 0.5 to about 10 nM. 46. The method of claim 33 wherein the
binding molecules have half lives in circulation of about 7 to about 30
days. 47. An article of manufacture comprising a CD37-specific
binding molecule and a label indicating a method according to claim 33.
48. An article of manufacture comprising a CD37-specific SMIP and a
label indicating a method according to claim 34. 49. An article of

manufacture comprising a CD37-gpecifiGSHIP and a CD37-specific
antibody and a label indicating a I’T%%Tﬁgia‘é‘cording to claim 35. 50. A

humanized CD3{sapeelic SM! B BolyResiise: aanbinisiakinast 80
percent identity to the polypeptide set forth in SEQ ID NO: 2, wherein the

@mzeatggggsﬁeeﬁig%% aﬁ%\/@@@«%ig@e@mﬁi%&mﬁed USkafent

umanize =-Specitic (0] epluae comprising an . amino acid.

RS AB0 R 2 e P R e S AR T A B i Chion of
éﬁei@n&ﬁa CRRR4pebiitBRIP37184-(36, 38 0é8cABedbhedbnd8, 50,

52, 54, 56, 58, 60, 80, 82, 84, 86, and 88. 52. The humanized

[@@.ﬁzfp?gfmﬁgdlﬁ’i}@@}_f@@@ﬁ@lﬁrﬁlérﬂqinuﬁﬁe?hﬁmegmﬂgleg;am%qggmﬂ
amino aci odlfication in,a co e ntaritydetermining reqion .
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ﬁ@i&b&&m%mbah@@g@ahnﬁbwy Sb@iﬁ&ﬁaﬁfﬂﬁgwﬁﬁm’s@g Wﬂéﬂ@émgfzted
chain R3. 53. The anize 7-specific. SMIP. epti

T e et g gy Rl st

W@S’E&Eﬁ@lﬂ'@{ﬂb:ﬁlTRﬂSﬁfﬁ\é&&M.a dinst. it solbtioranizd dhe
D37- ific SMIP pol ti f claj 0, wherei f i

et B e A R T AR TR g8 1006 tdflons.

TR SENROtRN sdluenche iduelingTaRlired BT thpeeilinSMtR sequence of
RSP o) PR g e g omes v

. S chacif . i ) . ;
BT e A A S L S S o SRR B2

TRAKTLAB)mprisE. e hiihmsded BpYdesplotiiig SR gripipiiaraho

B AL IR A S v

A lynine 2ecEDET (ShHcIiSS RFnooagie sits B ERme bEsidE it DHFS of

AR S R IR R & B RERE0 h S b oasen)o
irdtpp detidienihi g laimesajuenBr8inndib e dinker heaiyocari addtiiaiastine at
@@igﬂﬁaﬂrﬁgﬁ?ﬁeﬁg %%ﬁ@& rc%r(?éfgf@? lage),set‘te sﬁ@f‘fi}— > the 2H7

umanize -specific polypeptide of claim 50, wherein CDR3 of
thierineagptthaiman BRI besnamial s adguesienoidir) lackin ggrine

"c%(ﬁ%?v?ﬂn% re(ari}rﬂj %D%%%%@ heavy lc%h%‘?}r?l ?o%%%ﬁi% gr%mclid ©

Ydyiredorsrdp®! No.Gum@vapmsing a megifieddingadrzed

- e .d . ' fth
o e i
@‘0%%@] ID NQSER 621184hanEreBuce TES)-HRS uRaBigasted in a bioreactor

D37-Specific SMIP p‘olypeﬁgti e of claim 50 comprising at least two
eifgeprasyistane mgrtizhdiR SR awRsoAEiieskHBPece $SERERIA from

e SHHRHBFAPRISURR Shipkied BRSS BTy 8dviandBBuctiorPfitdieThe

humanized 0D37-specific SMIP polypeptide of claim 50 comprising at
reateninloeschsencercsmiatag g dpmopriah i 20dddRRAEEY
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66. 65. The humanized CD37-specific SMIP polypeptide of claim 50
comprising: (a)a light chain CDR1 amino acid sequence of SEQ ID NO: 61
or 62, or a variant thereof in which one or two amino acids of SEQ ID NO:
61 or 62 has been changed,; (b) a light chain CDR2 amino acid
sequence of SEQ ID NO: 64, or a variant thereof in which one or two
.amin ids of 2 64 h : gt
T R T s o 00 SRR or G S
giasehichl ooatainad 2minoatiky-6riSEE0DI@abe has been changed.

66. The humanized CD37-specific SMIP polypeptide of claim 50
comprising at least one of the heavy chain CDR amino acid sequences
selected from the group consisting of SEQ ID NOS: 63, 65, and 67-69.

67. The humanized CD37-specifie- X8k pigf peptide of claim 50
comprising at least two sequences of the heavy chain CDR amino acid

sequences seiegiB&IRRH §RHIASHYWERNG B8t IDIBE 63, 65,
and 67-69. 68. The humanized CD37-s ecific,SMgago]l%Eeptide of
claim 50 comprishY SiOSLSAI HaCLRate 8Pt AEhE§ Bhain CDR

B e S R A R LS R o

q@u_lgﬁ@mig@méﬁ?iggﬁ@lmla Oﬂ?gg: Eaci(@?\&ltﬁewy medhmmam irgrtcand
sequence : or a varian reof-in which.on

5 SEIRD LR AN BIRIS LAV ER B 22 I Rt Shfer

iGRR2aoinecatigiseouentions SEGNEXIND! 66 alysisvaranaHorautdnas

by LR S il nén e Lo RS Binge”

(AOTGBHMQRIE-3EGB)Pald B a6 di6R lsrveevariann tiadedd4non Al hows et o' C
.amj ids of fS ID S: 67:69 |

R o e SRl W D%, B a3k 19°
mmm@liagcag@ggh?]nﬁmmpmﬁinnddiﬁ?id.ihtﬁsni,r:]z@i,m?:hm:/\@mlal 0 tegiiuman
E rom the group consisting of: li chain a ain

G s A o T IO ORI T e ageaty on Rerel i ace.
dight ohsris B4, siaichde auihchaiekinA/-FITC knthertpidianmzedide using the

-specific SMIP. pol tide of clai in the first f K .

T PAPRE bARER G CT A C R A R h LSS ees B egng

N PisTCEIET @EBAT LS SREERWEENSC twice Wih TokdHeBBurizdd

CD37-specific SMIP, pol tide of claig 5 erein FR1 of th A
ERARP AR R D et e o T Bhstr o AfRbiters o
VKLY RIFAMGHIREEAL 6 SEKGEMEB KL 5 LL78f AhrduimidFEE and
0037-specific SMIP polypeptide of claim 50, \fgerein FIEZ of the light chain

ept )
Qb B SEQRIHHIA i%%idﬁ%%&@ﬂ%é”@r%ﬁ@’ KRstexsd and incubated in the
VY QKSR AMREU for 1 Bdnhedyinraaiz e Q94 snieetitasd P binding
polypeptide of claim 50, wherein FR2 of+he hea\%ggggi%co prises thie g
FoRTiaen aded dp see eprB e 3 IRV G Ee%\wéf“a yzed on
o BATOHImaniBee 083 Trsiastie) ShétRupmyp eiite OtLiaine S0softvesedn

FR3 of the light chain comprises the amino acid sequence of SEQ ID NO:
(PREOR AHKEEYBSGTDFTLTISSLEPEDFAVYYC).

[00216] Table 2 below shows that in the presence of crosslinking,
treatment with TRU-016 had a more significant effect on apoptosis of cell lines
than TRU-015 alone, although both molecules when used alone do induce

some apoptosis. The increase varies depending on the cell line.

TABLE 2

- B8 -



76. The humanized CD37-specific SMIP polypeptide of claim 50, wherein
FR3 of the heavy chain comprises the amino acid sequence of SEQ ID
NO: 75 (QVTISADKSISTAYLQWSSLKASDTAMYYCAR). 77. The
humanized 0037-specific SMIP polypeptide of claim 50, wherein FR4 of
the light chain comprises the amino acid sequence of SEQ ID NO: 76
(FGQGTKVEIK). 78. The humanized CD37-specific SMIP polypeptide
of claim 50, whergip FR4 of the|Xiggiay ebstircomprises the amino acid
sequence of SE Emo 77 (V\l’GQGTLVT‘§§S) 79.'The humanized
CD37-specific SN Bmlypeptlde of CIEim EG;J whertein FR4 of the heavy
chain comprises {38 #higg, aci -seqtience i SEQ ID NO: 78
(WGRGTLVTVS izt 88, The hiimanizet CD37- _specific SMIP
polypeptide of clat - 50" cosmprrsmqat*iea:st"cnesequen'cé of the light
chain FR amino acid sequences-selected-from the groupiconsisting of
SEQ ID NOS: 70, 72, 74, and 76.” 81 ThHektkwanized CD37-specific

SMIP polypeptldem y aﬁgJle 50 C(Wiéﬁﬁbs’%i‘@é‘%ﬁmﬁ uences of the
light chain FR anfisiomatid sequences selected from the-g oup consisting
of SEQ ID NOS: % 74, and 76. - 8127The humamied 0037-specific
SMIP polypeptldeﬂgg%g_;m 50 comprising. gggeast three 2quences of the
light chain FR angpsiagid sequences-setected from theo roup consisting
of SEQ ID NOS: #5572 74, ani 76-83:Fhg humanized g D37-specific
SMIP polypeptldécwﬂ;imm 50 coraprising:. &2[ " (4) & light<hain FR1 amino
acid sequence of SEQ ID NO: 70, or a variant thereof in which one or two
amino acids of SEQ ID NO: 70 have been changed; (b) a light chain
FR2 amino acid sequence of SEQ ID NO: 72, or a variant thereof in which
one or two amino acids of SEQ IEMégrrave been changed; (c)a
light chain FR3 amino acid sequence of SEQ ID NO: 74, or a variant
thereof in GbieibipRtaTIWwo BRURD W igito CSR0- D atdic Ahtibudibeen
changed; and (d) a light chain FR4 amino acid sequence of SEQ ID
NO: 76, or a varianbil&i#iekis wiechistimaby tworeatiadCaiids of SEQ ID
NO: 76 have been changed. 84.The humanized CD37-specific SMIP

[B6BbEDtiExpetimaiss wenpieiiomed dstintersainedhec i Gadivayof -

SR R SR VB P Sogl o

@ P Pbiypopridet of ckagess ahapasify sowbinaliorseypententt wes 0.5

QRETRINR AAIAEATR R e oo
cﬁIﬁﬁﬁeﬁp&ﬁ#ﬁ:@\ﬂﬂw@l&peﬁpﬂ&mﬁrﬂhibeﬁ@usmcpfri’sa‘r’rg@ﬂeastlﬂrﬁ;em single
fthe h chajn FR id I
e
@wg@mﬂm&iaﬁj? espetiit S Ryinhyieptbiecoloelatratim coifeithey:

IR RLRLb T SRR o S dae regy By f.opa7

diesrtah aogednt required to observe augmentation effects on CDC.

[00218] Cells were suspended in Iscoves (#12440-053, Gibco/invitrogen,
Grand Island, NY) at 5x10E5 cells/well in 75 pl. TRU-016 (75 pl), TRU-015,
rituxan, or combinations of these reagents were added fo the celis at twice the
concentrations indicated. Binding reactions were allowed to proceed for 45
minutes prior to centrifugation _and; washing in serum free Iscoves. Cells were
resuspended in Iscoves with human serum (#A113, Quidel, San Diego, CA) at
the indicated concentrations. The cells were incubated 60 minutes at 37°C.
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(b) a heavy chain FR2 amino acid sequence of SEQ ID NO: 73, or a
variant thereof in which one or two amino acids of SEQ ID NO: 73 has
been chanced; (c) a heavy chain FR3 amino acid sequence of SEQ
ID NO: 75, or a variant thereof in which one or two amino acids of SEQ ID
NO: 75 has been changed; and (d) a heavy chain FR4 amino acid

CERL TR TR S A A R R ] o

WSI@;&:I66mépmebcompmstmgeamﬁﬁeoddelseduﬁffdeﬁamdmgiadIa The
fi

SYTSRFEA SRREc S RehptICe s se s AR,

Mﬂﬁzﬂ%@ﬁﬁﬂgsmm \Gikhi B pandehmﬁid@M?#B%éﬁﬁ@omcular

%rliéfﬁlj% mol(zgc#ecom%g |nS nuc egﬁg%gﬁgﬁad%ﬂm fromt e

12612 Lrdbebaiide id Th8Yatt, p4=&r45 %Eﬂ@sﬂiy BOWIH IO 88, Gﬁn@la
or rls e nucleic acid molecule of
g&%&@%}’%@ngf%\lﬁéﬁ%&%&fﬁ |ng %}t%'} of claim 90. 92. A

BRSO B ARekpenide e GUIIa e BOKARILALe o
1 uh8EFSRADR con tohs e&)press e po ypepti
sipglenatigisoERLghe potyplytate @dﬂbﬂqbi@hltevels of ©RCrachviposition

SIS U= D3 aglic SN PRNERAIErSE A e o

SRS and a pharmaceutlc ly acCepta e carrier _
aggthodietanye gnessintlaidepiki®n of B afiv3ute rwackiemstresults in the

&Fﬁ?ﬁ% acga%?ggﬁcgéc%@tﬁ%‘?@%& inding molecule is humanized and

entity to the polypeptide set forth in SEQ ID

ROy e e mBllod ok age e oiBRnaa AR 4 B

7-specific SMIP or CD37-specific binding molecule

Qﬁimpﬁmtmmﬁﬁalé&d @é@@%@%l&@@&@m&ﬁ@f@rﬁug donauag shift -
302 BRSO rf'cpct}gfel‘&e}ﬁmjr&r Mméfh gﬁegﬁréﬂlli %ﬂe%@h

38,40 42, 44 46, 48, 50, 52, A, 0, 80, 82, 84, 86, an
mw%&a@am&ﬁb@%#@%&h&%&Yﬁ)&ﬁ@@&ﬁﬁ%uﬁbﬁ@ﬁ@@rﬁv@@ne-

a protocol for using the kit to reduce B cells. 97. The kit of

d(b
an ' ‘36 fUFBEFR SriPRYE PRI (-5 GHPBINARTY WoRiedRe samplp
rza% i ORRAIM A0 SAMDRITINVIAG RS- specifimbindinggrelesWeimL

15 or a humanized TRU-015. 99. A humanized CD37-specific
BRUDHEpepibetcogipiisiigxacDREaN CORSiNghe @g@magrwa&s%&rabns

ﬁg:!ﬁ hEs BSE%%’F& 9R0RY | Wégcg fu‘i’%gesr% ?F%ﬁ?éﬁ?é{lb %“ﬂ% 2,

e polypeptl e of c aim rising a human ramewor

esenssepdidtihg Haclior BBRTRLDKD and Gore), TRU-016 enhances the
level of CDC killing when added to the assays.

[00222] Figures 9 and 10 show graphical representations of the data for
CDC assays where the concentration of TRU-015 or rituxan was kept _
constant and TRU-016 concentration was increased. Again, CDC activity was
greater when TRU-016 was added to the reactions, but increasing the
concentration of TRU-016 o 2.5 pg/mL from 0.5 ug/mL did not significantly

increase the CDC-mediated killing in these experiments.

Exam;:_). le 8
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101. A humanized CD37-specific SMIP polypeptide that exhibits at least
80 percent identity to the polypeptide set forth in SEQ ID NO: 2, wherein
the humanized CD37-specific SMIP polypeptide binds CD37 and
comprises a hinge region polypeptide sequence selected from the group
consisting of SEQ ID NOS: 90, 92, 94, 96, 98, 100, 102, 104, 106, 108,

numanized ABS LR ARTERTE B ARG AR Aty
percent identity to H}Wﬁgﬁ%@gﬁ%i%%%%%%%lgmﬁsz wherein the

humanized CD37-specitic CD37 and comprises a

- (iR eI ROlmERIG cTIIRG 81 AHBRASIR SckiAEmBRIORES TRU-
rom ttie group consisting of §EQ ID NOS: 90, 92, 94, 96, 98, 100, 102

OIG4SMIB, with CLR0-spegifis, anthadies pre WS £onld aromEh AP £57 and

483 &Wmﬁgé%{:@%é%@@& SMIP polypeptide that exhibits at least

80 percent’identity to the polypeptide set forth in SEQ ID NO: 2, wherein

an egil RRhpteiida biads 6403 (1Er) cell
[%%ﬂegmﬁﬁg%ﬁ% %C%“B/%Ser), whereinnis 1, 2, g 4, 5)8(136S were

et ARSRTD S Erspedin SIemyig Sap AU e A 6, herein
i@BB&%%%*P%'Qh‘fﬂﬂé‘b%?&&i“ﬂﬁ%‘é@i@@@%%%ﬁ%@%%@ gelested from

e group consisting of SEQ ID NOS: 128 (RTSQNVYSYLA), 129 L
RRIFEEYRBE And o mpETsy ab Y RE S SRR IS HERN Nepadniasd,

i‘@ﬁé%yég Bhdd-was dORidES A IMARERIGIU3! 1RReSiie SMHBrs and

polypeptide of claim 50, wherein CDR1 of the heavy chain comprises the

RN inelatesr fastiensdien awh Weghnpyiarapamiisndirsin(held,

1ERBERIAANR B AR Y IR coatsWErd R AYHEIBAIZRE @@&Yeangﬂﬁlé in
%m@%pe tide of claim 50, wherein CDR2 of the light chain comprises

56§ suiqidadesernansionin RRYI\e6R5sahg Br8EQ ID

Qs 8k s L3S ERASTW AR dAMBABNRAER biue107.
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<110> Grosmaire et al. <120> B-Cell Reduction Using CD37-Speci
Molecules <130> 30906/41324PCT <150> US 60/702,499 <151>
2005-07-25 <150> US 60/800,595 <151> 2006-05-16 <160> 76 <170>
Patentin version 3.3 <210> 1 <211> 1510 <212> DNA <213> Artificial
sequence <220> <223> TRU-016 polynucleotide ¢ and CD20-Specific

{14 @r? rang & Aallg;lelalagea0 asHadiRl taRaAgadd BRAAEAY6R6 hours at

aalccgtgga~ggtggtgggat tcggaaaagc ggctacaata attgatcctt actgtagaca
ITYCagEYidagicatoy tehmvestigGagdawtingcfifigatoldhgaiipergatant

caga t ggactgtcac agcagaaaca, gt t t .
Bl e A L B Ao g s, Pbrkin
Eitatica@estancidass) madgatert cigagigiohatcgcygdegyeerature. CPM
released was measured on a Packard TopCounNXT. Percent specific killing
was calculated by subtracting (cpm {mean of quadruplicate samples} of

sample — cpm spontaneous release)/(cpm maximal release-cpm spontaneous

release) x100.

[00226] Data were plotted as % specific killing versus SMIP concentration.
The effector to target ratio is indicated on each figure, and the target cell line
was also indicated. Figures 11, 12, and 13 show data for experiments on
different cell lines (BJAB, Daudi, and Ramos) where the same donor was

- used.

[00227] In Figures 14 and 15 (rituxan + TRU-016) and Figures 16 and 17
(TRU-015 + TRU-016) data is presented for experiments in which the target
cell line used was BJAB. The specific killing observed for each combination
was greater than either single reagent alone at the same concentration,
indicating that the CD20 and CD37 targeted SMIPs augment the killing
mediated by the other, although the augmentation effect is not completely

additive.

[00228] Thus, TRU-016 can enhance CD20-specific SMIP or CD20-specific
antibody ADCC mediated killing of B cells.

[00229] Initial experiments to explore the effects of combinations of TRU-
016 with CD20-directed antibodies were designed to determine the relative
amounts of each reagent to use so that CDC synergy could be detectable.
Ramos cells were suspended in iIMDM, and TRU-016, Rituxan, or
combinations of these reagents were added to the cells to the final
concentrations indicated in Figure 18. Binding reactions were allowed fo
proceed for 45 minutes prior to centrifugation and washing in serum free
Iscoves. Cells were resuspended in Iscoves with 10% NHS. The cells were
incubated 80 minutes at 37°C. In experiments shown in Figure 18A-C, cells

were washed by centrifugation and resuspended in staining media containing
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cgacatccag catcacatgt gggaaaatct aaggttcagt tgaagattct aggcaccgaa
cggatcgtca agtgaagatt gaagcagaat tactacctac cacagcctac aagatcggtc
tctggagccc cttgggtgga ccggacccct gttcaactgg gcagtacaac atgactcagt
cgaacaagtg cctcagctcc ggcagtggat ggaagttatt ctggagatca geggtccage
tcctgcaagg aatggaaaga aaccggaagt atgcagctca ggcecctatgg aaatcttctg

e S R R on
m@ﬁmmmgmmmmmqgmwmtﬁmmpm to

R e e e

(wgg@ﬁaﬁ@;ﬁmﬁggac tcaaggaacc cacatctcca cccaaaaccc ggacgtgagc
gcataatgcc cgtcctcacc yucC- CgcaCC ctcccagcecc gtgtacaccc ctggtcaaag

[9ag3aGaacTiag naagchighiygma gTﬁ@hg&tﬁgamqmmygst&mmgawfor of
ogatc gcttctatcc acaa accac ¢ ac

GHEERT TR A0, aamous e Hfeha doet s
@ﬂg@e&agtaﬂ&agbmw@mmtmgﬂgmgmﬁ@m@ Yy oge

aa c 1140 occ accagatc a
A o A R e G
diregtedhcegaptdstotamcalgsicale icoyyabaeation experiments, so that synergy
between the reagents could be detected. From these initial studies, the usual

amount of reagent chosen for combination experiments was 0.5 ng/mL or 2
ug/mb TRU-016. The concentration of Rituxan was usually 0.04-0.06 pg/mL
because of its higher activity in single reagent CDC experiments. [n some
experiments, the concentration of CD20 reagent was held constant at a
suboptimal concentration, while the concentration of TRU 016 was varied to
explore the minimal levels of CD37 directed reagent required o observe
augmentation effects on CDC. Thus, TRU-016 alone fails to mediate CDC

unless aggregates are present.

(00231} Figure 18B shdws a graph of the percentage of live cells (PI
negative) observed over the tifration range indicated (0.06-0.5 ug/ml) when
Rituxan is used alone or in combination with TRU-016 at 2.5 pg/ml. Rituxan,
when used at a range of suboptimal doses for killing as a single agent,
exhibits higher levels of CDC activity at each concentration when combined
with TRU-016 (Figure 18B). Depletion of C1q from the reactions results in the
elimination of all CDC activity observed (Figure 3B).

[00232] In Figure 18C, samples were also incubated wit'n FITC anti-C1q for
45 minutes on ice prior to analysis by flow cytometry. Lymphocyte gating was
on compromised cells. The percentage of cells in this gate increased with
increasing Rituxan concentration, and the relative MF| for this population of
cells was graphed. Figure 18C shows the results of a CDC experiment where
the sample reagents were mixed at the following ratios: 0.5 pg/mi for TRU-

016, and Rituxan concentrations ranging from 0.06 pg/mL to 0.5 pg/ml., and
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1140 1200 1260 1320 1380 1440 1500 1510 <210> 2 <211> 496 <212>
PRT <213> Artificial sequence <220> <223> TRU-016 polypeptide <400>
2 Met Asp Phe Gin Val Gin e Phe Set Phe Leu Lett lle Ser Ala Set ,11015
Val lle lle Ala Arg Gly Val Asp lle Gin Met Thr Gin Ser Pro Ala 202530 Set
Leu Ser Ala Set Val Gly Glu Thr Val Thr lle Thr Cys Arg Thr 354045 Set

Gly Asn. Val Tyr Set Tyr Leu,Ala Trp Tyr, Gin-Gi | 950 Lys
ot e R Ay R et e R e
daidhoeBbinng dtieels MG yiSemGhe it Gipte GilkPheaSet ez 854606 of
lle, Set.Ser Leu Gin Pra Glu Asp Set.G| ‘TVLP '

R SRR B A R AR e 2 M et
cEhHERIOb2H Rituxan. A similar series of CDC assays were performed,
keeping the concentration of Rituxan constant and increasing the TRU-016
concentration. Again, CDC activity was greater when TRU-016 was added to
the Rituxan reactions, but increasing the concentration of TRU-016 10 2.5

pg/mL from 0.5 pg/miL did not significantly increase the CDC mediated killing

in these experiments (data not shown).

[00233] Rituxan and TRU-0186 proteins used alone and in combination with
one another weré compared for their ADCC aclivity in vifro using a similar
concentration range as that used for the CDC assays. Figure 18D shows the
resuits of an ADCC assay with [abeled Ramos cell targets and human PBMC
effector celis at an effector to target ratio of 25:1, using TRU-016 6r Rituxan,
alone and in combination with one another over the conceniration ranges
indicated. Similar data were obtained at an effectoritarget ratio of 12.5:1.
Both the TRU-018 dimer form and Rituxan mediate significant leveis of ADCC
against Ramos cells expressing the CD20 and CD37 target antigens;
however, the combination of the two reagents does not result in significant

augmentation in the level of killing.
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lle Lys Gly Gly Gly Gly Set Gly Gly Gly Gly Set Gly Gly Gly Gly
130135140 Set Ser Ala Val Gin Len Gin Gin Ser Gly Pro Glu Ser Gin Lys
Pro 145150155160 Gly Ala Set Val Lys lle Set Cys Lys Ala Set Gly Tyr
Set Phe Thr 165170175 Gly Tyr Asn Met Asn Trp Val Lys Gin Asn Asn
Gly Lys Ser Len Gin 180185190 Trp lle Gly Asn lle Asp Pro Tyr Tyr Gly

Gly Thr Thr Tyr Asn Arg 195200%%9@@@3 Lys Gly Lys Ala Thr Leu Tin-
Val Asp Lys Ser Set Set Tin- 21 a Tyr Met Gin Leu Lys Ser

Len Thr Ser Gin Aspggra M@Iuwsgé%l%gg@%@ TynLys Ala Arg Ser

Val Gay Pro Met Asp Tyr Trp Gly Gin Gly Thr 245250255 Set Val Thr Val

(95" ATBbERAENEOLYSINRLTEL ARRANS! TIIZFORPEA 1 ¢ iida- Set
Pro Pro Cys Pro Ala Pro Gin Len'Len Gly Gly Pro Ser 275280285 Val Phe

apapieRts pere eripseslLyailgrsaryeaiiia rlesds sryaniosisgy TRU-
016 molecules targeted to different B cell r§ceptors were performed using
protein A purified material that still contained higher order aggregates. After
24 hour treatment with CD37 antibodies or engineered TRU;O16 molecules,
similar patterns of increased apoptosis were observed in multiple experiments
using annexin V positive cell percentages as a measure of apoptotic activity
and both Ramos and BJAR cells as binding targets (data not shown).

- [00235] Figure 19A demonstrate that apoptosis is significantly increased
after incubation of B cell lines with unfractionated TRU-016. Figure 19A
shows a dot plot of Annexin V-P!I staining of Ramos cells after incubation for
24 hours with the TRU-016 (10ug/mL). The % of annexin V-P| double positive
cells increased from 11.3 % of the total population to 32.8%, and the % of
annexin V positive-Pi negative celis increased from 8.5% to 19.7%, indicating
that apoptosis is induced after exposure to TRU-016. Similar data were
obtained whether Ramos or BJAB cells were used as the binding targets in

these assays.

[00236] Further experiments examining the effect of TRU-016 on B cell
line apoptosis were performed using the more highly purified dimer form of
TRU-016 (Figure 19B). Samples were analyzed at both 24 and 48 hours after
initiation of incubation reactions. Annexin/Pl anzalysis was performed on
several cell types using 20 pg/mb TRU-016 protein. Because apoptosis was
reduced using the dimer form of TRU-016, 20 pg/mL goat anti-human 1gG
was added to reactions in order to cross link reagents on the cell surface.
Cells were then stained with Annexin V-FITC and propidium iodide. The data
shown in Figure 19B demonstrates that the TRU-016 dimer peak induces
apoptosis of Daudi cells after 24-48 hours, but that the presence of a
crosslinking agent such as anti-human IgG results in a significant increase in
the level of CD37 targeted apoptosis.
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Thr Pro Gin Val Thr Cys Val Val Val Asp Val Ser His Gin Asp Pro
305310315320 Gin Val Lys Phe Asn Trp Tyr Val Asp Gly Val Gin Val His
Asn Ala 325330335 Lys Thr Lys Pro Arg Gin Gin Gin Tyr Asn Ser Thr Tyr
Arg Val Val 340345350 Ser Val Leu Thr Val Leu His Gin Asp Trp Len Asn
Gay Lys Glu Tyr 355360365 Lys Cys Lys Val Set Asn Lys Ala Leu Pro Ala

Pro lle Gi Thr 370375380 lle Set L la Lys, Gly .Gi Gi
B RS R B SRR R R
Oofter Msnéﬁnélihu!?‘%ﬁ?rd;ﬁu Iﬁktlflﬁme‘lﬁ@ﬂa@mﬂﬂl' hePRMCys Bilyurbe J9A
Pr sp lle Ala Val.Glu Trp Glu Ser 420425430 ly Gin P I
K R SRS LR (BN SR el B e N b ap A e gt
tRap&toetiayd yf SO1IYsLECDINpYstids bylysHBey b4 drgsant in
SEMRL G AR ALENe JRL R ek VHMBEHES SihA'aARrg1 82 Gp480
Rituxan. ' ’

[00238] Human PBMCs were isolated from whole blood by LSM density
centrifugation. Cells were incubated for 48 or 72 hours with 1 gg/ml_ of
Rituxan or TRU-016. A portion of the incubation reaction was harvested at 48
hours and again at 72 hours after initiation of the experiment. PBMCs were
washed and incubated with FITC anti-CD19, FITC anti-CD40, or FITC anti-
CD3 for 45 minutes on ice. The percentage of total lymphocytes staining with
these reagents was then tabulated and compared to PBMC samples
incubated under similar conditions but without test reagents, and stained as
for the treated sampies. Figures 20A and B show columnar graphs of the
fraction of the total lymphocyte population (%) which give a positive FACs
signal after 48 and 72 hours with the indicated reagents. Figure 20C shows a
composite graph from a similar experiment, showing the percent reduction
from the original riumber of lymphocytes expressing the indicated CD antigen
(i.e. CD19, CD40 or CD3 positive) after incubation of PBMCs with TRU-016
(at 1 ug/ml) for 24 and 72 hours.

[00239] Inthe presence of crosslinking, treatment with the TRU-016 dimer
form or Rifuxan resulted in a reduction in the percentage of B lymphocytes in
PBMC cultures as measured by positive staining for CD18 and CD40,
Although the percentage of B lymphocytes in culture was low at the outset of
the experiment, coculture with Rituxan or TRU-016 decreased the number of
CD19 and CD40 positive lymphocytes in the PBMC culture by approximately
1.5-2 fold after 48 hours, and by more than 3 fold after 72 hours. This general
pattern of B cell depletion after 48-72 hours was reproducible in all normal
PBMC cultures tested, regardless of the initial starting percentage of B
lymphocytes in these cultures, which ranged from approximately 3% to as
much as 7% of the total lymphocytes, depending on the sample.
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Lett His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys
485490495 <210> 3 <211> 1518 <212> DNA <213> Artificial sequence
<220> <223> TRU-015 polynucleotide <400> 3 aagcttgccg ccatggattt
tcaagtgcag attttcagct tcctgctaat cagtgcttca60 gtcataatgt ccagaggaca
aattgttctc tcccagtctc cagcaatcct gtctgcatct120 ccaggggaga aggtcacaat

(955 graomgaragrieanpigadli, 130 ReR0ERARRRC080RRGN of

aaa tcciggatit atgccecatc caacctgget240 tetggagtee ctgtteg

Echutpicayteg grnprreddaidyopbeadsatipsbert tegndibd/hogetbuaga

ARSIl 3026 AYTB020R0 I RBGR I EC AU TIRIE a03he
caagciggag ctgaaagatg gcggiggcetc gggeggtggt420 ggatctggag

TRigglyGdagarebimot spactbcappaiivigidob iapatjbigsadyaneetyry from
néégf'g}%g S HRIgIGHas ARN LA g acar AL AR aglacaA D ARG AT IRU-016

gca gacacctaga cagggcctgg aatggattgg agctatttatb00 cCaggaaatg
toyanaBtiyropivacytas (FigneadGy gdaagdciantdogardinte sy icaditcct
d%ﬁ‘@ﬁ&%%%@%ﬁﬁﬁ?ﬂ&é A5G lgacalp riFf9cg 720 gictatttct

gcaagagt ggfgtactat agtdactctt actggtactt cgdtgtctgg 780 ggcacaggga
ccacggtcac cgtctotgat caggagccca aatcttgtga caaaactcac840

Example 10

Combinations of TRU-016and Rituximab Synergistically Reduce
Tumor Volume in a Murine Tumor Xenograft Model |

[00241] Mouse tumor xenograft studies exploring combination therapies
were performed using nude mice (Harlan) and Ramos or Daudi human tumor
lines. Ramos or Daudi tumor cells were grown in T150 flasks in IMDM/10%
FBS until they reached 80% confluency. Five miliion (5x1 0%) cells were used
as a tumor inoculum per mouse. Cells were injected subcutaneously in the
right flank using PBS in a total volume of 0.1 mL or 5.0x1 0’/mL. Nude mice
were allowed to develop tumors and sorted into groups based on tumor
size/volume. For each treatment group, 12 mice with a mean tumor volume of
approximately 222 mm?® (range =1 52-296mm°) were used. Some mean tumor
volumes ranging from 237-251 mm® were also used. Animals were-injected
intravenously (IV) at days 0, 2, 4, 8, and 8 with one of the following reagents:
TRU-016 GPC POI (peak of interest), 200ug/mouse; tituxan, 200 pg/mouse,
or human IgG (control) at 200 or 400 pg/mouse as single reagents, or as the
following combinations of reagents: Rituxan + TRU-016 at 100 g each per
mouse; or Rituxan + TRU-016 at 200 ug each per mouse. Tumor volume was
measured daily with calipers until completion of the experiment (sacrifice or
regression). Tumor volume as a function of treatment time was plotted for

each animal and results were also averaged within each group.

[00242] Similar studies were also performed using smaller tumors, with

mice sorted into groups with smaller mean tumor volume ranging between
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acatctccac cgtgctcage acctgaactc ctgggtggac cgtcagtctt cctcttcccc900
ccaaaaccca gacgtgagcc cataatgcca gtcctcaccg aacaaagccc gaaccacagg
ctgacctgec gggcagecgg ttectctaca tgctcegtga ccgggtaaat aggacaccct
acgaagaccc agacaaagcc tcctgcacca tcccagecce tgtacaccct tggtcaaagg
agaacaacta gcaagctcac tgcatgaggc gatctaga catgatctcc tgaggtcaag

AP SR SRR SR AR AR R
m%éf?;aiwe'@%i%ﬁ?:mﬂtﬂwb@&gmlwtma@cfac;izty
S e e

A@ig@t@m@&&d&lﬁe@nagaﬁmg@ﬂoﬁb@)tcagc ggagagcaat cggctecttc
cgtcttctca cteectgtet <210> 4 <211> 499 <212> PRT <213> Artificial

[66G48hce RipRos 2D 2B20TR the Eifisalyy oplilRU=A00>carvparad farne g

ritu a)l(c% na‘”}ed %"1'8 go frlxea gHsLae%J 1%88%61‘1'8 §5{) 1%18&511 averaged over each
group of 12 animals. Tumor volume was plotted as a function of time after
treatment with the IV injection(s). The average tumor volume after treatment
with TRU-016 was smaller than that observed using the negative control
(hulgG). When % survival or % tumor free animals were graphed, the higher
dose combination therapy exhibited higher anti-tumor activity in this in vivo
tumor model. Howevér, at the lower dose (100 pg each), the combination

therapy was not as effective as each single reagent at a higher dose.

[00244] These data indicate that TRU-01 6 therapy, when used in
combination with rituxan at the appropriate doses, will have greater efficacy in

treating patient tumors than rituxan therapy alone.

Example 11

TRU-016 Reduces Tumor Volume and increases Survival in a Murine Tumor

Xenograft Model

[00245] Mouse tumor xenograft studies were performed using nude mice
(Harlan) and Ramos or Daudi human tumor lines. Three different studies
were performed based on tumor type and tumor size at the time of treatment
with the TRU-016 or other test reagent. Ramos or Daudi tumor cells were
grown and (5x10°) cells were injected subcutaneously in the right flank to
inoéulate each treated mouse with the tumor. Nude mice were allowed to
develop tumors and sorted into groups based on tumor size/volume. In the
first study, for each treatment group, 12 mice with a mean tumor volume of
155-237 mm?® were used. Animals were injected intravenously (IV) at days 0,
2, 4, 8, and 8 with one of the following reagents: Rituximab, 200ug/mouse;
TRU-016 GPC dimer peak, 200ug/mouse; or human IgG {control), 400
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Val lle Met Ser Arg Gly Gin lle Val lieu Ser Gin Ser Pro Ala lle 202530 Leu
Ser Ala Ser Pro Gly Glu Lys Val Thr Met Thr Cys Arg Ala Ser 354045 Ser
Ser Val Ser Tyr Met His Trp Tyr Gin GIn Lys Pro Gly Ser Ser 5055GO Pro
Lys Pro Trp lle Tyr Ala Pro Ser Asn Leu Ala Ser Gly Val Pro 65707580 Ala
Arg Pile Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr lle 859095 Ser

S AR B Ao
oF1bé 202hindant Giadiiice yr Seyehsioly) GTiuGiyrSelthe Gly SlyrGtioS elf
R D SRS RS 4B i
witrinTbachegrbympl 661703 dydragddavetis Tipwiaih Ve TRAPwhAegGjore
Qgg %@% é%%gﬁé%?]tﬁg ;C);el}{cél% gﬁ@ﬂa?é%%lilo'gsé%%yg%sﬁawrmice
as a function of time.

[00248] Figure 22A shows the efficacy of TRU-016 compared to huigG and
Rituxan in the Ramos tumor model, averaged over each group of 12 animals,
Tumor volume was plotted as a function of time after treatment with the IV
injection(s). The average tumor volume after treatment with the TRU-016 was
smaller than that observed using the negative control (hulgG). Figure 22B
graphs the survival curves for the different treatment groups, comparing'
hulgG, Rituxan, and TRU-O‘IS.' Administration of TRU-0186, utilizing the more
démanding Ramos tumor model with increased baseiine tumor volume,
resulted in an inhibition of tumor growth rate relative to human 1gG (data not
shown). Administration of TRU-016 to mice with the smaller Ramos tumors
resulted in both an inhibition of tumor growth and increased median survival

times.

Example 12
TRU-016 Does Not Affect the CDC Activity of Other B Cell Surface Receptors

[00247] To determine whether the TRU-016 molecule augments the level
of CDC activity resulting from treatment with antibodies to other B cell surface
receptors, in addition fo CDEO; such as MHCII, CD19, CD80/86, and CD4(0, a
panel of experiments was performed similar to those just described for CD20-
CD37 directed combinations.

[00248] Ramos cells were added to wells in Iscoves complete media with
10% FBS. The MAbs (reagent B: HD37-anti CD19, reagent C: 9.4-anti-
CD45), fusion protein (reagent D: CTLA-4 mulg-lgG2a, Ancell #501-820),
and ascites fiuid (reagent A: HB10a-anti-MHCII), were added at the indicated
dilutions (see Figure 23) and duplicate reactions were set up with and without
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195200205 Lys Gly Lys Ala Thr Len Thr Val Asp Lys Ser Set Set Thr Ala
Tyr 210215220 Met Gin Len Ser Set Len Thr Ser Gin Asp Ser Ala Val Tyr
The Cys 225230235240 Ala Arg Val Val Tyr Tyr Set Asn Set Tyr Trp Tyr
Phe Asp Val Trp 245250255 Gly Thr Gly Thr Thr Val Thr Val Set Asp Gin
Gin Pro Lys Ser Cys 260265270 Asp Lys Thr His Thr Ser Pro Pro Cys Ser

a Pro Gin e y r e r
A A AT LR R R T SR R e
ifitulGysdvialr\38l il ksp b8 BEE HENBOSIE08¢E32@eliRBpPINISInES
Lys Phe Asn Trp Tyr Val | Gi Hi Lys
A, B Tl e AR Sk et B G AV
iS@ididbtidorBl Mallies ESEIC Adthihe complernE56860365 hyselip were
\Jgéthé ; %?[gplﬁyi?} %%ggﬁggﬂa&lg Jt‘oeg Eﬁ&%@ﬁ%&%ﬁ%tﬂp 8? 5?!3889/ mL in
PRS; the cells were incubated in the dark at room temperature for 15 minutes;
and then cells were assayed by flow cytometry. Each graph in panels A-D of
Figure 23 plots the %P! positive cells over the titration ranges indicated.

[002491 In general, the data indicate that there was not a significant
difference in the level of CDC activity when antibodies directed to these
receptors were used alone or in combination with the TRU-016 (Figure 23A-
D). There may be a slight increase in CDC levels for the CD19 and CD45
directed reagents when used with TRU-016 at suboptimal concentrations.
However, the differences in CDC levels are not nearly as significant as those
observed for the CD20-CD37 combination. In addition to the augmentation of
CDC when CD20 and CD37 directed reagents are used in combination, there
appears to be augmentation in the level of killing observed using
combinations of anti-classl| (HB'] 0a), anti-CD19, anti-CD45 (9.4) or CTLA4lg

with Rituxan at the suboptimal dose.

Exam‘ le13

TRU-016 Does Not Augment the CDC Activity of Other Targeted Receptors,
Including MHCII, CD19, CD80/86, and CD40

[00250] To determine whether the TRU-016 molecule augments the
level of CDC activity resulting from treatment with antibodies to other B cell
surface receptors, in addition to CD20, a panel of experiments was performed
similar to those described for CD20-CD37 directed combinations (see
Example 8). The results of these experiments are shown in Figure 23. In
general, there was not a significant difference in the level of CDC activity
when antibodies directed to these recepfors were used alone or in

combination with the TRU-016. CDC levels slightly increased in response to
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Glu Lys Thr lle Set Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin Val
385390395400 Tyr Thr Len Pro Pro Set Arg Asp Glu Len Thr Lys Asn Gin
Val Set 405410415 Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle
Ala Val Glu 420425430 Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys
Thr Thr Pro Pro 435440445 Val Leu Asp Set Asp Gly Set Phe Phe Len

%gﬁaﬂgﬁgzﬁ@e&a RO4246Q, Asp Lis SRATIRIREIE S8 BRI

( et Val Met 465470475480 His Gin Ala Leu His Asn His
coyrcentiagiionys Seneyarsthe diifeentesns406 mvatsiyveye aplosaly as

<21.1> > < Ifieighse 2
st e At o fUeBbeegRCEsBiEA? fee Example
8). In addition to the augmentation of CDC when CD20 and CD37 directed
reagents are used in combination, there appeared to be augmentation in the
ievel of killing observed.using combinations of anti-MHCIi (HB10a), anti-

CD19, anti-CD45 (9.4) or CTLA4Ig with Rituxan at the suboptimal dose.

Example 14

TRU-016 Increases Survival in a Murine Tumor Xenograft Model

[00251] Mouse tumor xenograft studies beyond those described in
Example 11 were performed to examine the efficacy of TRU-016 in increasing
long-term survival using nude mice (Harlan) and either Ramos or Daudi

human tumor cell lines.

[00252] Ramos and Daudi tumor cells were separately grown and (5x10°)
cells were injected subcutaneously in the right flank of mice fo initiate the
formation of mouse tumor xenografts. After tumor development, mice were
sorted into groups based on tumor size/volume (day 0). Animals were
injected intravenously (V) at days 0, 2, 4, 6, and 8 with one of the following
reagents: rituximab, 200 pg/mouse; TRU-016, 200 pg/mouse; rituximab +
TRU-016 at 100 or 200 pg/mouse; or human igG (control), 400 pg/mouse.
Tumor volume was blindly measured three times weekly with calipers until
completion of the experiment (sacrifice or regression). Tumor volume as a
function of treatment {ime was plotted for each animal and results were
averaged within each group. Figure 24 shows the percent survival of mice
with Ramos tumors (up to 90 days) after treatment with TRU-018, rituximab,
or a combination thereof. The combination treatment with TRU-016 +
rituximab significantly increased median survival time versus treatment with
single agent therapy alone. Figures 25 and 26 show the percent survivai of
mice with Daudi tumors (up to 90 days) after treatment with TRU-016 or
rituximab. Treatment with TRU-016 increased median survival time in
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gaaattgtgt ctctcctgee ggecaggcte aggttcagtg gaagattttg gggaccaagg
gggaccggtg ctgaagattt cgccagatgc actacctaca tgacacagtc gaacaagtga
ctaggctcct gcagtggatc cagtttatta tggaaatcaa aggtgcagct cctgtaaggg
ccgggaaagg accggaagtt tccagccacc aaatgtttac catctatttt cgggacagac
ctgtcaacat aggtggcggt ggtgcagtct atccggttac cctcgagtgg caagggecag

e%t%tﬁﬁé% &ﬁgﬁg%@ggt Cteted CoYECHARHIRNESH e than

gagcagagg cattcactg at tcactatct ctccaggcga cctggtacca

rtwpdembeing e itEaDigpsant G g igdratididumajed bigktm atk

ttgatcctta ccgccgacaa aagagccacc acagaaacct aattccagcc cctag cct

[afi258t caddipinjatighion iR §aastagingieagstidhdricad
AHSHREIRGE BAGHCANGHSAOSBRHSHERINIIORAM RILAT AGIISAGHaa and

cagtacaaca aatggcaagg accatctcca cgggatgagce agcgacatcg ccfceegtgce

injraygthauvehingscetivalenidy jiusinggadattistore Ay iihcle
- %mw BEARHRSCHATIGCRESIE AANCS 23R8 dBatsRA98M 3

jgagig tggactccga agcagg aa a aaga cct cagcctgaag, ctactg

RRIORAS ConEeat gy tigRan ceakjgRien nerapy
rBEAHEECHOR SCARBICAN YR égﬁﬂ?ﬁﬁﬂﬁﬁmﬁgﬁ‘?mﬁgt%mpared

gcctoggaca cg agigcaccc acatctccat ccaaaaccca gacgtgagcc cataatgcca
tgiERbEBIS ApThagseonabed R PR CEYHIEEERES ticRrtRiate
HIRCRgRSs KA 8 enhanced for the TRU-016 and rituximab

combination groups. Forty-two percent of the TRU-016 + rituximab 200ug
combination group were able to achieve long-term complete regression of
their tumors compared to a 20% tumor regression rate in mice treated with
either TRU-018 or rituximab alone {see Table 3 and Figure 24).

TABLE 3. Survival after Treatment in Established Ramos Tumors

Percentage of Tumor- | Median Survival Time
Free Mice at Day 90 {Days)

TRU-016 + rituximab 42 31

(200 pg)

TRU-016 + rituximab 25 | 24

(100 pg)

%‘RU—O?S (200 ug) 20 16
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ccgccatgta tggtcactgt cgtgcccagc aggacaccct acgaagaccc agacaaagcc
tcctgcacca teccagccco tgtacaccct tggtcaaagg agaacaacta gcaagctcac
tgcatgaggc ga ttactgtgca ctcctctgat acctgaactc catgatctcc tgaggtcaag
gcgggaggag ggactggctg catcgagaaa gcccccatcc cttctatcca caagaccacg
cgtggacaag tctgcacaac <210> 6 <211> 493 <212> PRT <213> Atrtificial

tence 5220>%223>ganized TRU-016 <4003 HyMet GIu Ala PTO
| 20" 7
Ii‘fa na‘Ee(B‘q_f)eﬁl he Leu Leu Leu Leu Trp Leu Pro.j151015 Asp Thr Thr

O

o | |

heClia d \Nal.l Tlawe O FanY D Al =1 " o.
P&RIPEIU ne-varc—etu Tt A SETFETO Ald TTT CEU SET

lu Arg Ala Thr Leu $er Cys Arg Thr Ser Glu Agn 354045 Val Tyr Ser

Tyr-tetrAta Trp-Fyr-GimGintys ProGly GimAtaPro505560 Arg teu teu—"
lle Tyr Phe Ala Lys Thr Lep: Ala Glu Gly lle Pro Ala 65707580 Arg Phe

66558y SEENCHBRFMIAbASRRAS 4 kBB & eAEPRRRP were found
after TRU-016 treatment in the Daudi tumor xenograft model (see Table 4 and .
Figures 25 and 26). TRU-016 administration significantly enhanced survival
time compared to the control group. An increase in percentage of tuﬁor—free
mice was also observed with SMIP-016 treatment in this model compared io

both controt and rituximab groups.

TABLE 4. Survival after Treatment in Established Daudi Tumors

Percentage of Tumor | Median Survival Time
Free Mice at Day 90 (Days)

TRU-016 (100 pg) 25 24
Rituximab (100 pg) 0 17
HulgG 0 15

[00255] Treatment with a CD37-directed SMIP (TRU-016} is as effective as
rituximab monotherapy in reducing tumor volume and increasing survival time
in the Ramos tumor xenograft model. TRU-0186 + rituximab combination
therapy demonstrated enhanced benefit in reducing tumor volume and
significantly improving survival ime compared to either rituximab or TRU-016.
monotherapy in the Ramos tumor xenograft model. In the Daudi xenograft
model, TRU-016-treated mice demonstrated a statistically significant increase
in median survival time compared to HulgG controls. Treatment with rituximab
did not extend survival times compared to control mice. These data highlight
the efficacy of a CD37-directed therapy in these NHL xenograft models.

Example 15
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Ser Leu Glu Pro Glu Asp The Ala Val Tyr Tyr Cys Gin His His Ser
100105110 Asp Asn Pro Trp Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys
Gly 115120125 Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Thr
Gly Glu 130135140 Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro
Gly Glu Ser 145150155160 Leu Lys lle Ser Cys Lys Gly Ser Gly Tyr Ser

Ry e e S
EB&E& ASﬁn?&a _he Méﬂf&gw@%&m@'ﬂ ’E&'ié'%éﬁﬁ@s%’%?p

ys S rlle Ser Thr Ala Tyr Leu 210215220 Gin Trp Ser Ser Leu Lys Ala
IssnatsloTisehmaligtaneieyr EludarainsdsepRerne Ang'ee ihafiitNbisoDNA

Y A5 By B BN AT HDER LB T RSA250258 YA S5 fiisee.

Lys Ser Ser Asp Lys Thr His Thr Ser 260265270
Fludarabine is active against both dmdmg and resting cells. Fludarabine is

highly effective in the treatment of chronic lymphocytic leukemia (CLL),
producing higher response rates than alkylating agents such as chiorambucil
alone (Rai et al., N. Engl. J. Med. 343:1750-1757, 2000). Fludarabine is used
in various combinations with cyc:lophosphamidé, mitoxantrone,
dexamethasone and rituximab in the treatment of indolent lymphoma and
non-Hodgkins lymphoma. However, resistance to fludarabine has alsc been
observed in treatment. Fludarabine induces caspase-dependent apoptosis in
CLL cells, and apoptosis mediated by TRU-016 appears to be independent of
caspase activation. The present study examined the effect of TRU-016 with

fludarabine on CLL cells.

[002571 Cells were freated with TRU-016 at dosages ranging from 0.1-100
ng/mb and with fludarabine at dosages ranging from 0-20 uM (see Figure 27).
TRU-016 was provided by Trubion Pharmaceuticals (Seattle, WA).
Fludarabine (F-araA) was purchased from SIGMA (St. Louis, MO). RPMI
1640 media was purchased from Invitrogen (Carlsbad, CA). Fluorescein
isothiocyanate (FITC)-labeled annexin V, and propidium iodide (P1) were
purchased from BD Pharmingen, San Diego, CA. [3-(4,5-dimethylthiazol-2-
yi)-2,5-diphenyltetrazolium bromide (MTT) was purchased from Sigma (St.
Louis, MO). B-CLL cells were isolated immediately following donation using
ficoll density gradient centrifugation (Ficoll-Pague Plus, Amersham
Biosciences, Piscataway, NJ). Isolated mononuclear cells were incubated in
RPMI 1640 media supplemented with 10% heat-inactivated fetal bovine
serum (FBS, Hyclone Laboratories, Logan, UT), 2 mM L-glutamine
(Invitrogen, Carlsbad, CA), and penicillin (100U/mL)/streptomycin (100 ug/mi;
Sigma-Aldrich, St. Louis) at 37°C in an atmosphere of 5% CO,. Freshly
isolated B-CI_L celis were used for ail the experiments described herein
except for the surface staining. For those samples with less than 90% B celis,
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Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu
275280285 Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle Ser Arg Thr Pro
Glu 290295300 Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu
Val Lys 305310315320 Phe Asn Trp Tyr Val. Asp Gly Val Glu Val His Asn
Ala Lys Thr Lys - 325330335 Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg

q\:éga\é%%%ie\éab %Ha%“%a 55390 Eeghé?é RIS GO ASRITEP BN LB Kit

Tyr Lys Cys Ly 60365 Val Ser Asn Lys Alalen Pro Ala Pro
lI8Witeny BiteteBdrgs 320 37 538RARRIDSSER Gikis Ri§TB Lo
[ TRy r ; i) ’99!6 Lys
-%séh ér!r? é é‘e/r é?%rpc%}ﬁ_geﬁn%%ﬁﬁ%@g%?%%%ﬁ%%ﬁ Phe Tyr-{é%o ger
mapufeciizealggiested Dt ARG omamBYrsE soymeiomasaiNge)

CEWIHQ\M EHFC%%E&Q%HJ: LeHASBEARRARIE 4 AP A1 2640 media
containing 10% FBS, supplemented with penicillin, streptomycin and
glutamine. Cells were split 1:3 when the cell density reached 1x1 0%/mL.
Media was changed the night before each study to assure fresh celis being

used.

[00258] Celis were treated in vitro as described herein. 1:4 serial dilution of
fludarabine (44, 11, 2.8, 0.7, 0.17 and 0.04 yM) was prepared in a 6-well plate
by transferring 2 mL of drug-containing media to the next well containing 6 mL
blank media. In a separate 6-well plate, 1:4 serial dilution of TRU-016 (44, 11,
2.8,0.7, 0.17, and 0.04 ug/mi) in media was prepared using the same dilution
method. From each of the plates, 0.45 mL media was transferred to a
designed well in a 48-well plate to make a mixed drug solution in media (0.9
mL total in each well). Suspended CLL cells in media at a density of %107
cells/mL (0.1mL) were then added to the 0.9 mL media in each well to make a
final density of 1x10° cells/ml.. For Raiji cells, the final cell density was 5x1 0*
celis/mL. Thus, the cell suspension used was 5x10° cells/mlL.. For the MTT
assays, drug serial dilutions were prepared in 96-well plates, and transferred
to other 95-well plates for incubation with cells. The total volume for
incubation is 200 pL (90 pL of fludarabine solution, 90 ul. of TRU-016
solution, and 20 pL cell suspension). Cell viability was assessed using MTT

assays at 48 hr, and apoptosis was measured using Annexin V/P! at 24 hr,

[002591 MTT assays were performed to measure cell viability as described
herein. Briefly, 10° CLL cells were seeded to 96-well plates. Cells were
incubated for 48 hours. 501l of MTT working solution (2mg/mi, prepared from
5mg/mlL. MTT r_eagent mixed with RPMI 1640 2:3 v/v) was added to each well,
and the cells were incubated for 8 hours. Plates were centrifuged and

supernatant was removed and dissolved in 100 ul lysis solution. Samples

-85 -



Ser Phe Phe Len Tyr Ser Lys Len Thr Val Asp Lys Ser Arg Trp Gin
450455460 GIn Gly Asn Val Phe Ser Cys Ser Val Met His Gin Ala Len His
Asn 465470475480 His Tyr Thr Gin Lys Ser Len Ser Len Ser Pro Gly Lys
485490 <210> 7 <211> 1482 <212> DNA <213> Artificial sequence
<220> <223> Humanized TRU-016 gaaattgtgt ctotoctgcc ggccaggctc

wgmtﬁa@ig@@?gﬂm;g? OO e-,-_:ug gg?;:g@tg c@aﬁg&bilﬁg&:&as@ipressed

R s e R Jabe 2 hgtcancat

@%ﬁ "%%LF%% gf ict atc tga tctct{?(tgégl E[%%a ttzgé?aacat
e R A Y i BB G SR ey ws

measured using annexin V-FITC/propidium sodade (PhH stalmng with FACS

analysis. 5x10° cells in 200ul 1x binding buffer (BD Pharmingen) were
stained with 5ul. annexin V (BD Pharmingen) and Spl. Pl (BD Pharmingen),
and kept in the dark at room temperature for 15 minutes before suspension
with 300yl 1x buffer and analyzed by flow cytometry. Cells without staining,
cells stained only with Annexin V, and cells stained only with Pl were
prepared. For all flow cytometry experiments, FACS analysis was performed
using a Beckman-Coulter EPICS XL cytometer (Beckman-Coulter, Miami, FL.).
Fluorophores were excited at 488nm. FITC-fluorescence was measured with
FL1, while Pl and PE fluorescence was measured with FL3. System I
software package {Beckman-Coulter) was applied fo analyze the data. The
counted cell number was set at 10,000 for each sample.

[00261] A synergisiic effect was determined by use of the isobologram
method. To identify synergy, the effect of a drug combination was compared
to the effect of each drug alone. This is based on the equation: Ca/Ca,b +
Ch/Cb,a = Cl, where Ca and Cb are the concentration of drug A and drug B
alone, respectively, to produce a desired effect (e.g. 50% cell death). Ca,b
and Cb,a are the concentrations of drug A and drug B in a combination, '
respectively, to produce the same effect. Cl is the combination index. The
concentrations of fludarabine and TRU-016, which elicit 50% death (IC50)
were determined and are shown in Figure 27C [IC50 of Fludarabine (I) and
IC50 of TRU-016 (Il)]. The straight line between these two points on the axes
is the line of additive effect. Subsequently, different combinations of
fludarabine and TRU-016 that achieve 50% cell death were also determined
from the viability study and plotted to the same graph. When points fall below
the additivity ling, synergy is indicated. When points rise above the line,
antagonism is indicated. When points are on the line, additivity is indicated.

[00262] Figure 27 shows that TRU-016 effectively reduced relative cell
viability in cells treated with fludarabine, thereby potentiating the cytotoxic
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ctccaggcga cctggtacca tagcagaagg ccatcagcag atccgtggac gtggtggatc
tgaaaaagcc gctacaatat aagagccacc acagaaacct aattccagec cctagagcect
attcggccaa tggaggaggt cggagagtct gaactgggtg cgccagatgc actacctaca
accgcctacc cgetcagtcg caggagccca ctgggtggac cggacccctg ttcaactggt
cagtacaaca aatggcaagg accatcteca cgggatgagc agcgacatcg cctceegtge

SHERAGHIHgerabireasion ecogbgeatigy stacygaayittanidgagenitaitaigya0 16
aatcttctgac tqa tctt agat tq acgtggac cacgtaccq agtacaagtq. :
RIpe LA TRy AR T R e At eiR diveness
(Eét.(}@@lg@@i@ﬁ@gQQGMW@Q@IQM)@)MMGQWMBMWI
C%t%gé&t %t? cgtggaggtg tgtggtcage caaggtctcc gcagccccga ccaggtcage

9 % &tcggctcctte cgtcttctca cteectgtet atgggceaata gtcactatet

gcctcggaca cgeggeacce acatctccac ccaaaaccca gacgtgagec cataatgcca
gtcctcaccg aacaaagccc gaaccacagg ctgacctgee gggcagecgg ttcctctaca

tgctccgtga ccgggtaaat ttgatcctta&ggﬁggc?@ ccgccatgta tggtcactgt

cgtgcccagc aggacaccct acgaag gcc tcetgecacca tcccagecce

totacageR| 1BRRRG COIRAARSIRORRAS PR IORRIAAIG R AL SHAE

gtccatcagc ftactgtgca ctcctctgat acctgaactc catgatctcc tgaggtcaag

18699939990; JHAGIINIH EALTY AGRAHINS TS SPHRELYOEHEF A SABEAFCARH in the
tcgtggacaag tctgcacaac <210> 8 <211> 493 <212> PRT <213> Atrtificial

DAL, £538 Mok Phieles Fl- 816 Cido>The present siudy was

undertaken to determine the efficacy of TRU-016 in inducing direct cytotoxicty

in cells resistant to rituximab.

[00264] Rituximab-resistant cells (1X10° cells) (Raji 4RH and RL 4RH,
supplied by Dr. Myron 8. Czuczman, Roswell Park Cancer Institute, Buffalo,
NY) were treated with herceptin (10 ng/mL), rituximab (10 pg/mL.), or TRU-
016 (5 ug/ml) in the presence of a five-fold excess of goat anti-human 1gG for
24 hours. Direct cytoxicity was measured by annexin/P! staining and cell
viability (percent) was calculated relative to control cells (cells treated with
herceptin).

[00265] TRU-016 induced greater cell toxicity than rituximab in rituximab-
resistant cell lines (see Figure 28). Thus, TRU-016 is an effective agent for
inducing cytoxicity in rituximab-resistant cells, making it useful as a
therapeutic in diseases characterized by or involving rituximab-resistant cells,

such as some B cells.

Example 17
- TRU-016 Induces Tyrosine Phosphorylation in CD19+ Primary CLL B Cells

[00266] To determine how TRU-016 induces signal fransduction in B cells, -
experiments were performed to examine the effect of TRU-016 on tyrosine

phosphoryiation.
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Met Glu Ala Pro Ala Gin Lieu Lieu Phe Lieu Lieu Leu Leu Trp Lieu Pro
151015 Asp Thr Thr Gly Glu lle Val Lieu Thr Gin Ser Pro Ala Thr Leu Ser
202530 Leu Ser Pro Gly Gin Arg Ala Thr Leu Ser Cys Arg Thr Ser Glu
Asn 354045 Val Tyr SerLieu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro
505560 Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser

[852673 SeFieehi(lediitel DI RhsId e Sl TDPKTYE Lot BitipbiieSer
AR SRS S bt
ibenisated 301 36 M MekGindEC Va0 S avitl y sriard dristulzysrats Pro
RIS 1R A0108 RS IS8 RH e A e R
dahyink esupbiataMetab he ARNESR B celis were resuspended in fresh PBS of
initial volume. Goat anti-human Fc fragment specific crosslinker (25ug/mi)
was added and cells were incubated for an additional 5 minutes. Cells were
again spun down, supematant was removed, and cells were lysed in 1ml of
RIPA lysis buffer with protease and phosphatase inhibitors (10mM Tris, ph7.4,
150mM NacCl,1% Triton X~100,1% deoxychotic acid, 0.1% SDS and 5mM
EDTA all final concentrations. Sigma protease inhibitor cockiail cat# P-8340;
Sigma phosphatase inhibitor cocktail: serine/threonine phosphatase inhibitor
cocktail catf# P-2850; and tyrosine phosphatase inhibitor cat# P-5726;PMSF
(100mM) were all used. The inhibitors were added to the lysis buffer
immediately prior to use at a 1:100 dilution. Protein concentration in the
lysates was quantified by the bicin choninic acid (BCA) method (Pierce,
Rockford, IL). The control and treated protein samples (50ug total protein}
were separated by two-dimensional gel electrophoresis (pH Range 3-10) (1st
Dimension) and 10% SDS-PAGE (2nd Dimension). The protein was
transferred to 0.2 Nm nitrocellulose membranes (Schleicher & Schuell,

' Keene, NH) and subjected to immunobiot analysis using anti-phosphotyrosine
antibody clone 4G10 (Upstate Biotechnology), using standard protocol. '
Horseradish peroxidase (MRP}-conjugated goat anti-rabbit IgG was used as a
secondary antibody. Detection of the phosphoprotein was made with
chemiluminescent substrate (SuperSignal, Pierce Inc. Rockiord, IL).

[00268] TRU-016 induced tyrosine phosphorylation in CD19+ primary CLL
B ceils, as shown by two-dimensional gel analysis (see Figure 28). Thus,
these experiments show that one way that TRU-01 6 acts is via a tyrosine

phosphorlylation pathway.
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Asn lle Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys
195200205 Gly Gin Val Thr lle Ser Ala Asp Lys Set lle Ser Thr Ala Tyr

Leu 210215220 Gin Trp Ser Ser Leu Lys Ala Bar Asp Thr Ala Met Tyr Tyr
Cys Ala 225230235240 Arg Set Val Gly Pro Met Asp Tyr Trp Gly Arg Gly
Thr Leu Val Thr 245250255 Val Ser Ser Asp Gin Glu Pro Lys Ser Ser Asp
Lys Thr His Thr Bar 260265270 Pxarftsi€Cy8 Pro Ala Pro Glu Leu Leu Gly
Gly Pro Set Val Phe Leu 275280285 ' Phe Pro Pro Lys Pro Lys Asp Thr

Leu Met lle Ser Arg ThiraGhe@ NRYSB0O Mealdiul€ys Val Val Val Asp

Val Ser His Glu Asp Pro Glu Val Lys 305310315320 Phe Asn Trp Tyr Val
[@&m}y VAsGiet dat iiSasmplia LyS DAT 1apegita3bERs (pushas GRWGRINE)

AR TR AL A S SRS e
App!icataon Publication Nos. 2003/1 33839, 2003/0118592 and 2005/0136049.
Those descriptions are incorporated by reference herein. An exemplary
CD37-specific SMIP, TRU-016 polypeptide (SEQ ID NO: 2), was produced
and described therein. The present example provides humanized TRU-016
SMiPs.

[00270} Humanized antibodies are known in the art and are discussed in
United States Patent Application Publication No. 2006/0153837. The present
application uses the techniques involved in antibody humanization (discussed

below) to humanize SMiPs, and particularly to humanize TRU-016.

[002717 “Humanization" is expected to.result in an antibody that is less
immunogenic, with complste retention of the antigen-binding properties of the
original molecule. In order to retain all of the antigen-binding properiies of the
original antibody, the structure of its antigen binding site shouid be
reproduced in the *humanized® version. This can be achieved by grafiing only
the nonhuman CDRs onto human variable framework domains and constant
regions, with or without retention of critical fra.mework residues (Jones et al,
Nature 321:522 (1986); Verhoeyen et al, Science 239:1539 (1988)) or by
recombining the entire nonhuman variable domains (to preserve ligand-
binding properties), but "cloaking” them with a human-like surface through
judicious replacement of exposed residues (to reduce antigenicity) (Padlan,
Molec. Immunol. 28:489 (1991)).

j00272] Essentially, humanization by CDR grafting involves recombining
only the CDRs of a non-human antibody onto a human variable region
framework and a human constant region. Theoretically, this shouid
substantially reduce or eliminate immunogenicity (except if allotypic or
idiotypic differences exist). However, it has been reported that some
framework residues of the original antibody also may need to be preéerved
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Val Ser Asn Lys Ala Leu Pro Ala Pro lle Glu Lys Thr lle Ser Lys
370375380 Ala Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro
Ser 385390395400 Arg Asp Glu Leu Thr Lys Asn Gin Val Ser Leu Thr Cys
Leu Val Lys 405410415 Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp Glu
Ser Asn Gly GIn 420425430 Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val

(RescAsSeeASh 435340415 Jeolie BhedeutBlr Beyd-yeakienddd. Sci.

Val Asp Lys Ser Arg Trp Gin 450455460 Gin Gly Asn Val Phe Ser Cys Ser
Upd i iﬁ{soéﬂ;%ag@@u His Asn 465470475480 His Tyr Thr Gin Lys Ser

Leu Ser Leu Ser Pro Sly Lys 485490 <210> 9 <211> 1482 <212> DNA
S prHem iR e BT INEr R B g R e GTLATS amnenable
fo identification through computer modeling. Alternatively, critical framework
residues may potentially be identified by comparing known antigen-binding
site structures (Padlan, Molec. immun., 31(3):169-217 (1894)), incorporated

herein by reference.

[00274] The residues that potentially affect antigen binding fall into several
groups. The first group comprises residues that are contiguous with the
antigen site surface, which could therefore make direct contact with antigens.
These residues include the amino-terminal residues and those adjacent to the
CDRs. The second group includes residues that could alter the structure or
relative alignment of the CDRs, either by contacting the CDRs or ancther
peptide chain in the antibody. The third group comprises amino acids with
buried side chains that could influence the structural integrity of the variable
domains. The residues in these groups are usually found in the same
positions (Padlan, 1994, supra) although their positions as identified may
differ depending on the numbering system (see Kabat et al, "Sequences of
proteins of immunological interest, 5th ed., Pub. No. 91-3242, U.S. Dept.
Health & Human Services, NiH, Bethesda, Md., 1891).

[00275] Although the present invention is directed to the humanization of
SMIPs and not antibodies, knowledge about humanized antibodies in the art
is applicable to the SMIPs according to the invention. Some examples of
humanized TRU-016 molecules are set out in Table b below.

[00276] To make humanized TRU-016 constructs of the invention, the
mouse framework regions of TRU-0186 were aligned to human VH1 and VHS
framework residues for the heavy chain and VK1 and VK3 for the light chain.
Best matches were analyzed for framework compatibility with the CDRs of the
mouse variable regions. Although there were several equally compatible
combinations to chose from, we had previous success using the VK3
{(X01668), VH5-51(Z12373) combination, so the humanized anti-CD37 SMiPs
were designed using these human frameworks joined by a 15aa Gly,Ser
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<400> 9 atggaagccc gaaattgtgt ctctcctgee ggccaggcte aggttcagtg
gaagattttg gggaccaagg cagctcagct tgacacagtc gaacaagtga ctaggctcct
gcagtggatc cagtttatta tggaaatcaa tctettcetc tccagccacc aaatgtttac
catctatttt cgggacagac ctgtcaacat aggtggoggt ctgctactct ctgtctttgt
agctacttag gcaaaaacct ttcactctca cattccgata ggctcgggeg ggctcccaga

FHEAG9SaR F RIKACT T RADIBSASERA RRBCESRIFCEtEanBgBtogale

taccacc %a aaga%ccacc acagaaacct aattccagcc cctagagcct attcggccaa

RERIRROSUL R b TARRANS Ll S EARS A 2 Gogiegiar FRA,
SYCRAT RS FANIREERIBYSIINARACH0 2SN HraRCITTISATIRRPEE M0V

aatggcaagg accatctcca cgggatgagc agcgacatcg cctcccgtgc agcaggtgge
USIREOY W%%ﬁﬁgéa@%}d%mm@%w fﬂéé%@%ﬁ&d into
?@Sﬁ?%@?wmwpf@ﬁ?tﬁtﬁmﬂm{fﬁgfﬁ%?%?@Qﬂtﬁ@’aofﬂiz, and
accaagaa ggtgcagtct ggagcagagt atccggttac tcattcactg cctcgagtgg
%gté)@g?aﬁﬁﬁ @g@@@@&%@ GRALENEE a%@@gaga@%fa%@&deaoc@é&%@%ﬁs and
8RISARATAKAIS S RATRSEINNGS60 16 TRRRIGIM BHIELIN,

acgtgagcc cgtggaggtg cataatgcca tgtggtcagge gtcctcaceg fttcctctaca
%@H&&a efé?éj‘ﬁgaé@%f*a%?aéaa?éﬂﬁg%g%ﬁgﬁwﬁéﬁ%@@md into

CEgeeeieaa BitRatRagr ACgeeHEhe tiaelalagadagicastaheatorieiontll tolerated,
S ke gt SR B R AR o
rotRicac N ACOSESRIGSs were made in a similar fashion to alter the CDR3 of
the VH region by incorporating germline amino acids, H100-H102, encoded
by various human JH regions. Constructs were examined for expression level
and degree of binding to CD37 on Ramos cells.

TABLE 5. Humanized TRU-016 Consfructs

Construct | Description Linker | Hinge | DNA SEQ AA SEQID

No. D NO: NO:

019001 1baa S8C-P |5 6
Vk3:VH5-51 gly4ser

0192002 Vk3:VH5-51 15aa S3C-P |7 8
Linker (TG-SS) | gly4ser

019003 VK3:VH5-51 15aa SSC-P |9 10
VH V118 givdser |

019004 Vk3:VH5-51 15aa SSC-P | 11 12
VK3,cdr1 (E glydser

019005 Vk3:VH5-51 15aa SSC-P {13 14
VK3,cdr1 (N — | glydser
S)

019006 Vk3:VH5-51 15aa SSC-P |15 16

: VK3,cdr? (T — | glydser

A)

019010 15aa SSC-P |17 18
mVk:VH5-5a givdser

019011 Vk3:mVH 15aa SSC-P |19 20
(linker G-S glydser
miutation)
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gcaagctcac cgtggacaag <210> 10 <211> 493 <212> PRT <213> Artificial
sequence <220> <223> Humanized TRU-016 <400> 10 Met Glu Ala 1.
Leu Lieu Leu Leu Trp Leu Pro 1015 Asp Thr Thr Gly Glu lle Val Leu Thr
Gin Ser Pro Ala Thr Leu Ser 202530 Leu Ser Pro Gly Glu Arg Ala Thr Leu
Ser Cys Arg Thr Ser Glu Asn 354045 Val Tyr Ser Tyr lieu Ala Tp Tyr Gin

&0745 Fro tae g5\ gH80 bYgagu - 1&SC-P | 21 22
FW1 glydser
019018 15aa SSC-P |23 24
mVH:VK3 glydser '
019019 Vk3:mVH 15aa SSC-P | 25 26
(012011 with giydser
2H7 Leader)
019021 15aa SSC-P | 27 28
mVH:Vk3 gliydser
019023 VE3:mVH 15aa SSC-P |29 30
(fixed 019011 | glydser
GS4 mutation )
019024 Vk3:mVH 15aa SSC-P | 31 32
(fixed 018011 | glydser
GS4 mutation )
019025 VK3:VH5 VH3 | 15aa 8SC-P |33 34
Fw1 glydser L
019026 VKk3:VH5 VH3 | 15aa SSC-P |35 36
FW1 glvdser '
019032 Vk3:VH5 VH3- | 15aa S8C-P |37 38
13 FW1 glydser
019033 Vk3:VH5 VH3- | 15aa SSC-P 139 40
13 FW1 glydser
1 019034 Vk3:VH5 VH3- | 1baa SSC-P | 41 42
13L11S FWT | glydser
019035 VKk3:VH5 VH3- | 15aa 33C-P |43 44
13 L7118 FW1 | glydser
019037 VK3(CDR-L1 15aa SSC-P | 45 46
changes):VH5 | glydser
| 019041 019006 - 15aa SSC-P |47 48
CDR-H3 JH4 | gly4ser
0198043 019006 - 15aa SSC-P |49 50
. CDR-H3 JH6 gly4ser
019044 019006 - 15aa S8C-P |51 52
CDR-H3 JHba | glydser
019045 019006 - 15aa SSC-P | 53 54
CDR-H3 JH5b | glydser
019046 019006 - 15aa SSC-P |55 56
CDR-H3 JH1 givdser
019047 019006 - 15aa 38C-P | 57 58
CDR-H3 JH3a | glydser
019048 019006 - CDR- | 15aa 33C-P 169 - 60
H3 JH3Db givdser
(019049 019006 - CDR-~ | 15aa S8C-P |79 80
H3 JH2 glydser
019050 0192006 - CDR- | 15aa SSC-P | 81 82
H2 changes gly4ser

012051 019044 20aa CPPCP | 83 84
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Arg Len Len lle Tyr Phe Ala Lys Thr Len Ala Gin Gly lle Pro Ala 65707580
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Len Thr lle Ser 859095
Ser Len Glu Pro Gin Asp Phe Ala Val Tyr Tyr Cys Gin His His Ser
100105110 Asp Asn Pro Trp Thr Phe Gly Gin Gly Thr Lys Val Gin lle Lys
Gly 115120125 Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Thr

Gly G 139135140 Var Gin [ggpMakein Ser Gly[Ala Gin Ser Ly LyS Pro

é’li%@%‘ Ser 145150155160 [en Lys Iig Ser CyS [gg Gly Ser Gly ggr Ser

R Uly TYrAsST I65T70 75 MetAsSn Trp vaigsrg GinMet l-’l’8)8biy Lys

Gly temGluTrpMet Gly 160185190Asm ileASp Pro Tyr TyrGly Gty Thr
Thr Tyr Asn Arg Lys Phe Lys 195200205 Gly GIn Val Thr lle Ser Ala Asp

| igmﬁ lewrgr JAId/ad Mrméaagslééazﬁe%ﬂpmaﬁﬁﬁé@wmoﬁ'e

Thr Ala Met Tyr Tyr Cys Ala 225230235240 Arg Ser Val Gly Pro
wpesxupi g HriP ey @@@Iiﬁ'hﬂe@w Ve PHp12001) and non-humanized

TRU-016 (SEQ ID NO: 2; 016-G28-1) is shown with Kabat numbering in
Figure 30A. Figure 30 B shows the amino acid sequence alignments of
humanized TRU-016 construct nos. 018001 (SEQ ID NO: 6), 019008 (SEQ 1D
NO: 86), and 019009 (SEQ 1D NO: 88).

[00278] DNA and amino acid sequence alignments of three humanized
constructs of TRU-016 (019001, 019041, and 019044), demonstrating high
CD37-specific binding to Ramos B celis are shown in Figure 31.

[00279] FASTA formatted DNA and amino acid sequence alignments of the
same three humanized constructs of TRU-016 (019001, 019041, and 019044)

are shown in Figure 32.

[00280] Additional hinge regions (Table 6) and framework regions (Table 7)
that may be used in the humanized TRU-016 molecules of the invention are

provided below.

TABLE 6. Hinge Regions for Humanized TRU-016 SMIPs |

Hinge DNA or Amino Acid Sequence SEQID
descripiion NO:
cee(p)- gagcccaaatctigigacaaaactcacacatgtccaccgigecca | 89
higG1

(DNA)

cee(p)- EPKSCDKTHTCPPCP 80
higG1 (AA

scol(p)- gagccceaaatetictgacaaaactcacacatgiccacegtgeeea | 91
higG1

(DNA)

sce(p)- EPKSSDKTHTCPPCP 02
higG1 (AA)

sco(s)- gagcccaaatctictgacaaaactcacacatgtecaccgtgcetca | 93
hlgG1

(DNA)

sce(s)- EPKSSDKTHTCPPCS 94
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245250255 Val Ser Ser Asp Gin Gin Pro Lys Set Ser Asp Lys Thr His Thr
Ser 260265270 Pro Pro Cys Pro Ala Pro Gin Leu Len Gly Gly Pro Ser Val
Phe Len 275280285 Phe Pro Pro Lys Pro Lys Asp Thr Len Met lle Ser Arg
Thr Pro Gin 290295300 Val Thr Cys Val Val Val Asp Val Ser His Gin Asp
Pro Gin Val Lys 305310315320 -15- Phe Asn Tip Tyr Val Asp Gly Val Gin

_ _g?m%mn [@ Cys Thr Lys 325330335 Pro Arg Gin Gin Gin TyrAsn Ser
&yr ATG va@é/@é&%‘éﬁdt@gé’%’dé@@c%%é%%m%@&w A§B TP
sn Gly Lys Gin Tyr Lys Cys Lys 355360365 Val Set Asn Lyis Ala Len
(ifnq a Pro Ile Gin Lys Thr lle Ser Lys 370375380 Ala Lys Gly Gin Pro
[UPTo GHERVE S BT EEPPEG Pro Ser 385390395400 ArgiAgp Gin
magﬁqms Asn Gin Val Set Len Thr Cys Len Val Lys 405410415
sss{p)- gagcccaaatcttctgacaaaactcacacatctccaccgagece | 97
higG1 a
(DNA)
sss(p) EPKSSDKTHTSPPSP o8
higG1 (AA)
sss{s)~ gagcccaaatctictgacaaaactcacacatctccaccgagetea | 99
higG1
(DNA)
s$s(s)- EPKSSDKTHTSPPSS 100
higG1 (AA)
csc{p) | gageccaaatcttgtgacaaaactcacacatctccacegigeeea | 101
higG1 ‘
(DNA)
cscip)- EPKSCDKTHTSPPCP 102
higG1 (AA)
cscis) gagcccaaatcttgtgacaaaactcacacatctccaccgigetea | 103
higG1
(DNA)
csc(s)- EPKSCDKTHTSPPCS 104
higG1 (AA) ‘
sscip)- gagcccaaatciicigacaaaactcacacatctccaccgtgecca | 105
higG1 _
(DNA) - '
ssc(p)- EPKSSDKTHTSPPCP 106
higG1 (AA)
scs{s)- gagcccaaatcitctgacaaaactcacacatctccacegtgetea | 107
higG1
(DNA)
scs(s)- EPKSSDKTHTSPPCS 108
hlgG1 (AA)
css{p)- gagcccaaatctigtgacaaaacicacacaictccacegageee | 109
higG1 a
(DNA)
css(p)- EPKSCDKTHTSPPSP 110
higG1 (AA)
css(s)- gagcccaaatctigtgacaaaacicacacatctccaccgagetca | 111
higG1
(DNA)
css(s)- EPKSCDKTHTSPPSS 112
higG1 (AA) ‘
scs(s)- gagcccaaatctigtgacaaaactcacacatgtccacegagete | 113
higG1 a
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Gly Phe Tyr

Pro Ser Asp lle Ala Val Gin Trp Glu Set Asn Gly Gin

420425430 Pro Gin Asn Asn Tyr Lys Thr Thr Pro Pro Val Len Asp Ser
Asp Gly 435440445 Set Phe Pile Len Tyr Ser Lys Len Thr Val Asp Lys
Set Arg Trp Gin 450455460 Gin Gly Asn Val Phe Ser Cys Ser Val Met His
Glu Ala Len His Asn 465470475480 His Tyr Thr Gin Lys Set Len Ser Len

B ro GIY TyS 485490 <2105 <2115 <Z12><213> <220> 11 1482 DNA

d gg_iai SeqUEEPR 2T Hoppged TRU-016 <400> 1T aiggapgeec

rg@éqttg_{\g\t)ct stcctgec ggecaggctc aggttcagtg cagctcagct tgacacaptc

HIgAYAu e PgReC R PRAPegPRTPSPS 115

higAZ2 VPPPPP 116

higG3 gagctcaaaaciccictcggggatacgacceatacgigteccege | 117

(DNA) tgtectgaaccgaagtcctgegatacgectcegecatgtccacggt
geccagageccaaatcatgegatacgeccecaccegtgicocege
tgtcotgaaccaaagtcatgegataceccaccaccaigtccaaga
tgcoca

higG3 (AA) | ELKTPLGDTTHTCPRCPEPKSCDTPPPCPRCP | 118
EPKSCDTPPPCPRCPEPKSCDTPPPCPRCP

lgG315hsce | gagcccaaaicttcigacacacctcccccatgeocacgatgeeee | 119

(DNA)

1gG315hscc | EPKSSDTPPPCPRCP 120

(AA)

lgG315hess | gageccaaatcttgtgacacacctcecccatceccacggteceea | 121

(DNA) '

lgG315hcss | EPKSCDTPPPSPRSP 122

(AA)

lgG315hsss | gagoccaaatcttctgacacaccicccccatccccacygteccea | 123

(DNA) : ‘

igG315hsss | EPKSSDTPPP3PRSP 124

(AA)

lgB@3hibesc | gageccaaatctigtgacacaccicccccatceccacggtgecea | 125

(DNA) :

IgG3hibcse | EPKSCDTPPPSPRCP 126

(AA) ' ‘

higD ESPKAQASSVPTAQPQAEGSLAKATTAPATTR | 127
NTGRGGEEKKKEKEKEEQEERETKTP

TABLE 7. Framework Regions for Humanized TRU-016 SMiPs

V-region | Human VH Framework Regions for anti-CD37 | SEQ ID
Humanization NO:
FR1
VH1 QVQLVQSGAEVKKPGASVKVSCKASGYTFT 140
VH1 QVQLVQSGAEVKKPGSSVKVSCKASGGTFS 141
VH1 QVQLVQSGAEVKKPGSSVKVSCKASGGTEFS 142
VH1 EVQLVQSGAEVKKPGATVKISCKVSGYTFT 143
VHD EVQLVOSGAEVKKPGESLKISCKGSGYSFT 144
VH5 EVOLVQSGAEVKKPGESLRISCKGSGYSFT 145
VH7 QVQLVQSGSELKKPGASVKVSCKASGYTFT 146
FR2
Vi1 WVRQAPGQGLEWMG 147
ViH1 WVRQAPGQGLEWMG 148
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tctettecte tccagccacc aaatgtttac catctatttt cgggacagac ctgctactct ctgtctttgt
agctacttag gcaaaaacct ttcactctca ggctcccaga taccaccgga ctccaggcga
aagagccacc cctggtacca acagaaacct tagcagaagg aattccagcc ccatcagcag

' cctagagcct gaagattttg cagtttatta ctgtcaacat cattccgata atccgtggac
attcggccaa360 gggaccaagg tggaaatcaa aggtggcggt ggctcgggceg

giyttggatc t

0yadBaysR20.GogAUSYGtg aggtgcagcet ggtgcagtct gd

agggagg

Wrhaaagcc

0gBAQaPERGUEMYEI cotgtaaggg atccggitac teafteagig

getmcaatat g

apcrgIMPEKGIgERgAGC ccgggaaagg cctcgagigg g

tgggcaata

Ytgatcctia ttatggigumiP ettangavajaccggaagtt caagggecag gicarkedet
gppecyacaal GegRCAgeEoiAgopapkace tgcaatggag cagecigaag | 153
gcctcggaca[cggesatgia ttactgtgca /20 cgetcagicg gecctatgga ctagtgggge
ypRggcacce YR IS Ta gAY RIET USRS OB FADIo RAaaqekac
ArATCICCAC (R PFRaIS EaT S FAV L SIGHRIEnT AT RIRCCIGIEAT
VRAaaaccld sPIpFPARIK STIPIOVRAEY S SUBSSEFFIATNIERR'Y COEIUY
WA AR A P S TP e P Bl R Y AT PRI (ogyauoty
gﬂg‘;tg:gjj%?ﬂgwbkg?gwﬂﬁw KASLY “H58
VS IERKA 1159
P etcen AU
+268-c9ggaig GRS 161
ctitatcca Tz ﬁf\?ﬁz gtagagtg-gaagagecaatgggeagees
agaacaacta \W‘EE@@: Srolom cctecegtge-tggacteega-eggetectte tt%ggctaca
—geaageteac "wm&_ﬁ 1 ﬁ geaggtggeageaggggaa-cgtattotca
tgetecgtgaty € ac1440-cactacacgO-agaagagest éfgéet-gxet—
r-r-gnntaaat 11> <212><213> <220> 12 493 [)&65
%G%GTL% : VSS 166
WGQGTLVTVSS 167
WGQGTTVTVSS 168
WGKGTTVTVSS 169
Human VK Framework Regions for anti-CD37
Humanization
FR1
VK3 EIVMTQSPATLSVSPGERATLSC 170
VK3 EIVLTQSPATLSLSPGERATLSC 171
VK1 DIQMTQSPSSLSASVGDRVTITC 172
VKA1 DIQMTQSPSSLSASVGDRVTITC 173
VK1 DIQMTQSPSSLSASVGDRVTITC 174
VK1 NIQMTQSPSAMSASVGDRVTITC 175
VK1 DIQMTQSPSSLSASVGDRVTITC 176
VK1 AlQLTOSPSSLSASVGDRVTITC 177
VKA1 DIQLTQSPSFLSASVGDRVTITC 178
VK1 AIRMTQSPFSLSASVGDRVTITC 179
VK1 AIQMTQSPSSLSASVGDRVTITC 180
VK1 DIOMTQSPSTLSASVGDRVTITC 181
FR2
VK3 WYQQKPGQAPRLLIY 182
VK3 WYQQKPGQAPRLLIY 183
VK1 WYQQKPGKAPKLLIY 184
VK1 WYQQKPGKVPKLLIY 185
VK1 WYQQKPGKAPKRLIY 186
VK1 WFQQKPGKVPKHLIY 187
VK1 WFQQKPGKAPKSLIY 188
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Artificial sequence <223> Humanized TRU-016 <400> 12 Met Glu Ala Pro
Ala Gin Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro 151015 Asp Thr Thr
Gly Glu lle Val Leu Thr Gin Ser Pro Ala Thr Leu Ser 202530 Leu Set Pro
Gly Glu Arg Ala Thr Leu Ser Cys Arg Thr Ser Gin Asn 354045 Val Tyr Ser
Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro 505560 Arg Leu Leu

Vg Tyr Phe AR VZEIKRPGEMRIQ Gy Gly lle Pro Ala 657075BO

Argdthe

Aet Gly Ser| GlyySenikBGHEASp Phe Thr Leu Thr lle Ser 859095 gy Lieu

Wy Pro Glu

Asy BoRlaePyEyr Cys Gin His His Ser 1001

b7 e —

wam Pro Trp

Vv Blosg@lg Iap @&y fhr Lys Val GIuTle Lys GIy TI$ 328125

B GIY GIY SERNEIRRDERR B S&f GIY GIy Gy Gly Thr GIy Gy

193

130T35140 in LeU Val Gin-Ser GIy Ala GIUvartys Cys Prg Gly Giu
A8 145 IoUL enpaREBE SYS] G TR RSB G SEPRE AN Y ©FT g T
VG YT ASIT GIPARFSGSGSGTDFTLTISSLEPEDFAVYYC 1985
VK1 GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC 196
VK1 GVPSRFSGSGSGTDFTLTISSLQPEDVATYYC 197
VK1 GVPSRFSGSGSGTEFTLTISSLQPEDFATYYC 198
VKA GVPSRFSGSGSGTEFTLTISSLQPEDFATYYC 198
VK1 GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC | 200
VK1 GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC | 201
VK1 GVPSRFSGSGSGTEFTLTISSLQPEDFATYYC 202
VK1 GVPSRFSGSGSGTDYTLTISSLQPEDFATYYC | 203
VK1 GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC | 204
VK1 GVPSRFSGSGSGTEFTLTISSLQPDDFATYYC 205
FR4
FGOGTKVEIK 206
FGQGTKLEIK 207
FGPGTKVDIK 208
FGGGTKVEIK 200
FGQGTRLEIK 210

[00281] Numerous modifications and variations in the invention as set forth

in the above illustrative examples are expected to occur to those skilled in the

art. Consequently only such limitations as appear in the appended claims

should be placed on the invention.
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165170175 . Met Asn Trp Val Arg Gin Met Pro Gly Lys Gly Leu Glu Trp
Met Gly 180185190 Asn lle Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg
Lys Phe Lys 195200205 Gly Gin Val Thr lle Ser Ala Asp Lys Ser lle Ser
Thr Ala Tyr Lieu 210215220 Gin Trp Ser Ser Lieu Lys Ala Ser Asp Thr Ala
Met Tyr Tyr Cys Ala 225230235240 Arg Ser Val Gly Pro Met Asp Tyr Trp

SN ChTiROLAEIY B dH2462593pS el BENSES /% p&3in Glu Pro Lys
Ser Ser Asp Lys Thr His Thr Ser 260265270 Pro Pro Cys Pro Ala Pro Glu

Cipisly GNsER Hno

Lys Asp Th

F Lieu Met

al Val Asp V#'ser H

Trp-Tyur \al

SENYbPReIHe b 280RBImEme Pro Pro Lys Pro
le Ser Arg Thr Pro Glu 290295300 Val Thr Cys Val

s Glu Asp Pro Glu VaI Lys 305310315320 Phe Asn

| f‘lll NMal - o RIAR22NADE Dy

Asp Gl V.
'SPy

%r%oé{ﬁu Gl Tyr As

a§ gf?ﬁcrl‘.é’tg%r ‘{?aﬁﬁapgaeqrcs@fﬁftﬁzc%"tgctaé’tcigg&fcccag

ataccaccggagaaattgtgttgacacagtctccagccaccctgtcittgtctccaggcga :
aagageocaccoiciceigecgageaagiganaatgittacagetacttagectggtacea
acagaaacctggecaggetcctaggceiccteatetatitigoaaaaacctiagcagaagy
agttccagecaggticagtggeagtagatecoggacagacticactcicaccatcagea

gectagagectgaagatitigeagtitatiacigtcaacatcaticegataatcegiggacat
tcggecaagggaccaaggiygeaatcaaaggtggeggtggctegggeggtogiggat

ctggaggaggigggaccygtgaggtgcagetggigeagtetogageagaggtgaaaa
agcccggagagictctgaagatitectgtaagggateeggtiacteattcactggetacaa

tatgaactgggtgegecagatgcccgggaaaggecicgagtggatgggcaatatigaic
citatiatggtogtactacctacaaccggaagitcaagggecaggteactatctecegecga
caagtccalcageaccgectacetgoaatygageagocigaaggesicggacacsye

caigtatiactgtgeacgetcagteggcecctiicgaceiciggogocagaggcaceoiggtic

actgietectetgateaggageccaaatictictgacaaaactcacacatctccacegtgee
cagoacctgaactecigagtggaccegicagicticetcticcocccaaaacccaaggac

acccteaigatetccoggaccecigaggtcacatgegtggiggiggacgigagecacya
agaccc’fgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaag

acasagccgegggaggagcagtacaacageacgtacegtgtggicagegicctcace
glectgeaccaggactggetgaatggeaaggagtacaagigeaaggiciccaacaaa

" geecicccagecsooatcgagaaaaccatciccaaagecaaagggcagocecgaga
accacaggigtacaccotgeccecatcccyggalgagoigaccaagaaccaggicag -
ccigacctgectggicasaggetictatccaagegacatcgecgtogagtgggagagea
atgggcageoggagaacaactacaagaccacgectecegigotggactcegacgget
ccticttcclciacageaageicacegiggacaagageaggiggcageaggagaacgt

cttctcatgctccgtgatgcatgaggctctgcacaacéactacacgcagaagagcc‘ictc

colgictcogggtazatgatotaga
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340345350 Thr Val Leu His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys
Lys 355360365 Val Set Asn Lys Ala Le& Pro Ala Pro lle Glu Lys Thr lle
Ser Lys 370375380 Ala Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu
Pro Pro Ser. 385390395 400 Arg Asp Glu Let Thr Lys Asn Gin Val Set Let
Thr Cys Let Val Lys 405410415 Gly Phe Tyr Pro Ser Asp lle Ala Val Glu

“oWghedT Sef Agn Gly GinERPAZBA3 0 R W BhIASHIRSTOEPATY S| BRCHRARIECR |
Pro Val Let Asp Se As %@N ééé%@é%@@ﬁmﬁwmmwﬁﬁs@ses
Thr Val Asp Lys Ser Ar Gln 450455460\6(;m Gly Asn VaI Phe Ser Cys
Ser Val Mel s Gl A0S ILSReh A YveSBhRERTRASTK keao
Set Let SeriLea Ser Pr@W%WWQS%ﬂﬁE@@%&Q&GSGYS
DNA <2133 Artificial SEEHEPREINWYRQMPGKGLEWMGNIDPYYGGTTYNRKFKGQ

VTISADKSISTAYLQWSSLKASDTAMYYCARSVEPFDLWGRGT
LVTVSSDOEPKSSDKTHTSPPCPAPELLGGRPSVFLFPPKPKDT
LEMISRTPEVTCVYVVDVSHEDPEVKEFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKT
ISKAKGOPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAV
FWESNGOPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQGG
NVFSCSVMHEALHNHYTQKSLSLEPGK

019050 81 aagcttgecgecatggaagecccagetcageticteticetoctgetactctggeteccag

ataccaccggagaaattgigtigacacagtetecagecaccectgictitgtetccaggega
aagagecacccicicetgecgageaagtyaaaatgittacagetacttagestggiacea
acagaaacctggecaggcicetaggetectcaictatitigeaaaaaccitagcagaagg
aattccagecaggttcagiggcagtggatcegggacagacttcactcicaccatcagea
gectagagectgaagatittgeagtttatiacigtcaacatcattcogataatcegtggacat
tcggecaagggaccaaggtggaaatcaaaggtageggtageicoggegatggtgat
ctggaggaggtagogctagegaggigeagetogtacagiciggagcagaggtigaaaa
agcccguagagictctgaagatticetgiaagggatccggttacicattcactagetacaa
tatgaacigggigcgccagatgcccgggaéaggcctggagtggatgggcaatattgat
cettatiatggtogtactaactacgoccagaagticcagggecaggicactatctcegeey
acaagiceatcageaccgectacctgcaatggageagectigaaggecicggacaceg
ceatgtattactgtgeacgctcagtcgaccctatggactactgggaccgeggeacoetgg
tcacigictoctctgatcaggageccaaatetictgacaaaacticacacatcticcaceply
cceagoaccigaacicelgggtggacegtcagtoticetcticcecccaaaacccaagyg
acacccoicatgatcicecagaccectgagoicacatgegiggtgatggacatgagecac
gaagacccigaggicaagiicaactggtacgiggacgucgtggaogtacataaigeea
agacaasgecygcgggaggageagtacaacageacgtacegtgtggtcagegicete
accgtcctgcaccaggactggctgaatggcaaggagtacaégtgcaaggtctccaac
aaagececicccagoocceatcgagaaaaccalciccaaagecaaagggeagecceg
agaaccacaggigtacaccetgeccecatcocogggatgagetgaccaagaaccagst
cagectgaccigoctggtcaaaggetictaiccaagegacategecgtggagioggoaga
goeaatgggeagecggagaacaactacaagaccacgectceegigelggacicegac
ggctecticticcictacageaagetcacegtggacaagageaggiggeageaggoga
acgtcttctcatgctccQ%gatgcatgaggctctgcacaaccactacacgcagaagagc
cicteoetgictcecgggtaaatga
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<220> <223> Humanized TRU-016 <400> 13 atggaagccc cagctcagct
tctettecte ctgetactct ggctcccaga taccaccgga60 gaaattgtgt tgacacagtc
tccagccacc ctgtctttgt ctccaggcga aagagccacc120 ctetcctgec gaacaagtga
aagtgtttac agctacttag cctggtacca acagaaacctl80 gaagattttg cagtttatta
gggaccaagg tggaaatcaa gggaccggtg aggtgcagct ctgaagattt cctgtaaggg

¢oo680atgc
cgctcagtcg
agcgacatcg
caagggccag
cattccgata g
gcctcggaca

tagcagaagg
ttgatcctta cg
acgaagacca
agaacaacta

tggaggaggt/

gcaagctc
120 cggagag

(®000gaaqgyRACTiERd ACYYPRATY G ERCY OSRAT IBICERERFAJ LSCR
jccctatggal

CAGHASEE R aRlelgon ARPAIGPEANRIY9RKIBARFSGSGS

ﬁﬁf@% aaaa{%\ﬁ} ié %ﬁgﬁéﬁﬁ?ﬁggc Hegirees

ctgtcaac
cagcctga

gctcggged GRYEaFRFRaneaY g HMgee RN GERSIAIRCKESEYS

CgCYgCacqrrasAeueRs/ RCMIREGLEY MTIIgAY O CGRTANMYOKRQGQ
gtcctcaccg aacaaagcct gaaccacagg ctgacctgec gggcagccg

ccatcagcdg’ateeRaad YGOSR RARNAYE
gccgacaa cTyctagagHicas i Iedigeecayd aygactestt. FPPKPKD

ftcctctaca

RGRMRYWeRe

agacaaagce, igmEaGeess tSAPRDEECE HHBgRERUIGBICRAALEAKTKP
%@?ﬁ%@%%ﬁ%ﬁ%ﬁ%@w»m
TISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIA
VEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQ
GNVFSCSVMHEALHNHY TQKSLSLSPGK

015051

83

aageiigccgecatggaagecccagegeagctictcticctectgetacteiggeteceag
ataccaccggagaaattgtatigacacagiciccagecaccotgtettigictccaggega
aagagccacccicicotgeogageaagtgagaatyittacagotactiagoctggtacca
acagaaacctggccaggcicctaggetecteatotatitigcaaaaaccttageagaagy
gattccagecagaticagtggeagiggticcgggacagacticacictcaccalcageag
cctagagectigaagatitigeagttiatiactgtcaacatcattcegataatcegtggacatt

cggccaagggaccaagyiogaaatcasaggtggcagtggctcgageagtogtggat
ctggaggaggtgggageggaggaggagetagegaggigeagetggtgcagtetgga
gcagaggtgaaaaageccggagagtctcigaagatiiceigtaagggatceggtiacic
atlcactggctacaatatgaactaggtgegecagatgecegggaaaggecicgaaigg
atggycaatatigatcciattatggtgotactacetacaaccggaagitcaagggecagy
lcactatctccgengacaagtccalcageacegectaccigeaaggageagectigaag
gectcggacacegecaigtattactgtgoacgeicagtcggecctitegacteetggggee
agggcaccctggicactgteicgagtigtccaccgtgeceageaceigaactectggoty
gaccgicagicticctcticececccaaanacccaaggacaccetcatgatcicceggacce
cigaggteacatgegtgotogtogacginagccacgaagaccaligaggicaagticaa
ctggtacotggacgocgiggagotgcataatgecaagacaaageegcgggaggage
agtacaacagcacgtaccgigiggicagegticcicaccgicetgcaccaggactggeiy
astggceaggagtacaagigeaaggictccaacaaagecctcecagececcategag
aaaaccaiciccaasgcsaaagggeageccecgagaaccacaggtgtacaccatgeo
cecatcccgggatgagetgaccaagaaccaggicagecigacctgecigotcaaagy
ctictatccaagegacatcgecgtggagtaggagageaatgggcagecggagaacaa
ctacaagaccacgceetceegtgeiggacicegacggcticcticticeictacagcaagete
accgiggacaagagcaggiggcageaggggeaacgicticicaigeicegigaigeaig
aggclctgcacaaccactacacgeagaagagectcicesigictecgggtaaatgacic
taga
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gaactgggtg540 ttatggtggt600 gtccatcagc660 ttactgtgca720 ctecctctgat780
acctgaactc840 catgatctcc900 tgaggtcaag960 gcgggaggag 1020
ggactggctg 1080 catcgagaaa 1140 gcccccatce 1200 cttctatcca 1260
caagaccacg 1320 cgtggacaag 1380 1440 1482 <210> 14 <211> 493
<212> PRT <213> Artificial sequence <220> <223> Humanized TRU-016

019051

84

MEAPAQLLFLLLLWEPDTTGENVLTOSPATLSLSPGERATLSCR
ASENVYSYLAWYQOKPGQAPRLLIYFAKTLAEGIPARFSGSGS
GTDFTLTISSLEPEDFAVYYCQHHSDNPWTFGQGTKVEIKGGG
GCSGGGGSGEEESGEGASEVALVQSGAEVKKPGESLKISCKG
SGYSFTGYNMNWVYRQMPGKGLEWMGNIDPYYGGTTYNRKF
KGQVTISADKSISTAYLQWSSLKASDTAMYYCARSVGPFDSW
GQGTLVTVSSCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPE
VTCWVDVSHEDPEVKFNWWDGVEVHNAKTKPREEQYNSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQP
REPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQ
PENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK

018008

85

aagettpccgecatggaageccoagetcageticicticoicctgetactciguctcccag

ataccaccggagaaatigtgtigacacagicticcagecacccetgtctitgictccaggega
aagagccacccictecigesgaacaagtgaaaatgittacagetacttagectggtacea
acagaaacciggccaggcicciaggcetocicatctatittgcaaaaaccitagcagaagy
aattccagccaggttcagtggcégtggatccgggacagacttcactctcaccatcagca

gectagagectgaagattitgeagitiattactgtcaacateaticegataatcegtggacat
teggecaaggoaccaaggtggaaaicaaaggiggeggiogeicggocggigotagat
ctggagyagyigggaccogtgaggigoagetggtycagictogageagagotoazaa
agoccggagagicicigaagatitcotgiaagggateeggitacteaticactggetacaa
tatgaactggotocgecagatgeccogggaaaggectogagtgoatggocaatattgat

cottattatggiggtactacetacaacegyaagtiicaagggecaggtcactatctocgooy
acaagiccatcageaccgectaccigeaatggageagecigaaggectcggacaccy
ceatgtattacigigeacgetcagtcggeectatggactactgoggccgeggcacceigy
tcactgtctecictgatcaggageccaaalicticigacaaaactcacacatctecacegtg
cccageaccigaaciccigggiggacegicagicticoicttccocccaaaacccaagy

acaccctcatgatctceccggaccecectgagateacatgegtogtogtagacgtgagecas
gaagaccctgaggtcaagitcaactggtacgtggacggcotogagatgeataatgeca
agacaaageccgogggaggageagiacaacageacgtaccgtgiggtcagegicctc

accgtectgeaccaggactygctgaatggcaaggagtacaagigcaagatotecaac

amagcccicccageccocatcgagaaaaceaiciccaaagccaaagggeagesceg
agzaccacaggigtacaccctgecceeatcccyggatgagetgaccaagaaccaggt
cagccigacetgeciggicaaaggeticiatceaagogacatecgecgiagagigogaga
geaaigggeagecggagaacaaciacaagaccacgectcecgtgctggactecdac

ggotocticiiccictacageaageicacegtggacaagageaggiggcageagggga
acgtcitctcatgetecgigatgeatgagacicigcacaaccactacacgcagaagagc

cteteectgtcteegagtaaatos

- 101 -




<400> 14 Met Glu Ala Pro Ala Gin Lea Leu Phe Leu Lea Leu Leu Trp Leu
Pro 151015 Asp Thr Thr Gly Glu lle Val Leu Thr Gin Ser Pro Ala Thr Leu
Ser 202530 Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Thr Ser
Gin Ser 354045 Val Tyr Set Tyr Len Ala Trp Tyr Gin Gin Lys Pro Gly Gin
Ala Pro 505560 Arg Leu Leu lle Tyr Phe Ala Lys Thr Len Ala Gin Gly lle

(R@0AR 65705580 Arg PhRAZERIGHLEdMGRDIECENL TRERSPLRRBPTRRASN.SCR
Thr lle Ser 859095 Set temGirsPravhodrpdierRia VahKyL A ENRESIBSGES

His His Set
Gin lle Lys

100105110 Asp-Aspdaig- Hbﬁ\%{’@%%ﬁhﬂoﬁﬂ#@&fﬁ@‘éﬂ&eae

Gly 115120125 Gly Gly Gly Set Gly Gly Ser Gly Gl
Gly Gly ThilGly Gin 1365 RIAGRA P BB A RS RSV SRR ERCTgseYS
Lys Lys Prd Gly Gin SEFI@5180YSE8HRBEGLRNMEBEPRYEIGE BHREEKGAQY

Gly Tyr Set

Phe Thr Gy iEHOASIBTAYLOWSSLKASDTAMYYCARSVGPMDYWGRGT
LVTVSSDQEPKSSDKTHTSPPCPAPELLGGPSVFLFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKT
ISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAV
EWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
NVFSCSVMHEALHNHYTOKSLSLSPGK

019008

87 aagctigccgecatggaagecceagetcageticicticetectgetactctggeteceag

ataccaccggtyaaatigtgtigacacagictccagecaccectgtcttigictccaggega

aagagccaccoicicctgecgaacaagigaaaaigtitacagetacttagectogtacca
acagaaacctggecaggetcctaggetecteatctattitycaaaaacctiageagaagy
aattccagecaggticagiggeagiggatccaggacagacttcacictcaccatcagea

gectagagectgaagatiiigeagifiatiacigicaacaicaticegataatecgtggacat
tcogecaagggaccaaggiggaaaicaaaggiggeggiggetcgggeggtggiggat
ctogaggaggiggogetagegagatgcagotggigeagictggageagaggtigaaaa
ageccggagagiciclgagoatticctgtaagggatceggttacticaticactggetacaa
tatgaactgggtgcgccagatgcccgggaaaggcctggagtggatgggcaatattgai

ccitattatggiggtactacctacaaccggaagticaagggccagyicactateteogecg
acaagtesaicageaccgcctacotgeaatggageagecigaaggecicggacaceg
coatgtattactgtgeacgctcagtcggecctatygactactggggecgeggcacceigg
icacigtctoctctgatcaggageccaaatctictgacaaaactcacacatotccacegty
cecageaccigaactectgagiggaccgteagicticelcticcooccaaaacccaagg

acaccctcatgatctecccggaceecigaggicacatgegtggiggiggacgigageeac
gaagacccigaggtcaagticaactggtacgtggacggegtagaggigeataatgeca
agacaaagecgegggaggagceagtiacaacageacgtacegtgiggtcagegtectc

accglcctgeaccaggactggetgaatggeaaggagtacaagigeaaggictceaac

aaagoeccicccageocccatcgagaaaaccatciccaaagoecaaagggcagocccy
agaaccacaggigiacacccigecsceatcecgogatgagetgaccaagaaccaggt
cagcctgacctgectggicaaaggetictatccaagegacategocgtagagtgggaga
geaatgggcagecggagaacaactacaagaccacgecicoegtgetggactecgac

goctecticticetctacageaagceicaccgiggacaagageaggiggecageagggga
acgtetictcatgetecgigatgcatgaggetctgeacaaccactacacgcagaagage

cleteectgictecgggtaaatga
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165170175 Met Asn Tip Val Arg Gin Met Pro Gly Lys Gly Len Gin fly Met
Gly 180185190 Asn lle Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys
Phe Lys 195200205 Gly Gin Val Thr lle Ser Ala Asp Lys Set lle Ser Thr

Ala Tyr Len 210215220 Gin Tip Set Ser Len Lys Ala Set Asp Thr Ala Met
Tyr Tyr Cys Ala 225230235240 Arg Ser Val Gly Pro Met Asp Tyr Tip Gly

N9OGY Thr
Ser Asp Lys
Len Giy Gly
Lys Asp Th
Val Val Asp
Trp Tyr Val

lgm Val T
5 Thr His T

Pro Ser V,
Leu Met |
Val Ser H|GS
Asp Gly V

WVEAB280 266 VAIVERD BEE ARG GBF GIhSRRP CYRSBISCR
ht SeHhADA0N YO e ERrRY S IPFAId BRI FAIRFRIS G S

e s I TR (e

5%&%&&‘9’@%@@1’6&%@ BHAEFEYS
aFmYNMNHNmRGKGWWGNWYYGGTTYNRKFKGQV

TISADKSISTAYLQWSSLKASDTAMYYCARSVGPMDYWGRGT
LVTVSSDQEPKSSDKTHTSPRCPAPELLGGPSVFLFPPKPKDT

‘| LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPR

EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKT
ISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPEDIAV
EWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSLSLSPGK
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325330335 Pro Arg Gin Gin Gin Tyr Asn Ser Thr Tyr Arg Val Val Ser Val
Lea 340345350 Thr Val Leu His Gin Asp Trp Len Asn Gly Lys Gin Tyr Lys
Cys Lys 355360365 Val Ser Asn Lys Ala Lea Pro Ala Pro lle Glu Lys Thr
lle Ser Lys 370375380 Ala Lys Gly Gin Pro Arg Gin Pro Gin Val Tyr Thr
Lea Pro Pro Ser 385390395400 Arg Asp Gin Lea Thr Lys Asn Gin Val Ser
WHATHSCYEABIBIAIEYS 405410415 Gly Phe Tyr Pro Ser Asp lle Ala Val
Gin Trp Gin Ser Asn Gly Gin 420425430 Pro Glu Asn Asn Tyr Lys Thr Thr
Pro Prb Val Lematipsef refucinuBsaisamgeisieahesied Byeaderto a

AP ATTEVAASRS e TOr e S0LBAS0 Gl Bl ASTYALE g

IS Gin a Len His Asn 465470475480 His Tyr Thr
aBhdyeSer CeRGeptelickinRinuGhplom 485490 <210> 15 <211> 1482

2. A method of reducing B-cells comprising exposing B-cells to a
synergistic combination of one or more CD37-specific small, modular
immunopharmaceuticals (SMiPs) and one or more CD20-specific antibodies.

3. The method of claim 2 wherein said CD37-specific SMIP is
TRU-0186. '

4. The method of claim 2 wherein said CD20-specific antibody is
rituxan.

5. The method of claim 2 wherein said CD37-specific SMIP is .
TRU-016 and said CD20-specific antiboay is rituxan.

6. A method of reducing B-cells comprising exposing B-cells to a
synergistic combination of CD37-specific SMIPs and CD20-specific SMiPs.

7. The method of claim 6 wherein said CD37-specific SMIP is
TRU-016.

8. The method of claim 6 wherein said CD20-specific antibody is
TRU-015.
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<212> DNA <213> Artificial sequence <220> <223> Humanized TRU-016
<400> 15 atggaagccc cagctcagct tctcttccte ctgctactct ggctcccaga
taccaccgga60 gaaattgtgt ctctcctgec ggccaggctc aggttcagtg gaagattttg
gggaccaagg gggaccggtg ctgaagattt cgccagatgc actacctaca accgcctacc
cgctcagtcg caggagccca ctgggtggac cggacccctg ttcaactggt cagtacaaca

aatggagagy anseteiedroegiocgant agegsratld GURDigseaiitngingyds

g ta gatc cagtttatta
e S C e R RS e ematoaa
gccctatgga aatcttctga cgtcagtctt aggtcacatg acgtggacgg gcacgtaccg
agtacaagtg aagccaaagg tgaccaagaa ccgtggagtg tggactccga agcaggggaa

g ThRdSRRe LePRAC (2 TR 8 HEHARAS e FLeRR8 by

aggtggcgat gg gcag cgé?%ac cctcgagtgg caagggccag cagcctga
otaciigygr sdapantisnt oyteticite !s@gwg@mﬂ@gme@wwmtmem

\%ﬁﬁqgtctcc rr?o %ﬁcccga ccaggtcagc ggagagcaat cggctccttc cgtcttctca
ctccc gtgt { agctacttag gcaaaaacct ttcactctca cattccgata
g

ggctcgggeg ggagcagagg tcattcactg atgggcaata gtcactatct gcctcggaca
cgcggeaccc acatctccac ccaaaaccca gacgtgagec cataatgeca gtcctcaceg

aacaaggccc Qﬁmﬂf?@éﬁﬁ@%mﬁ%% thaga @@Eﬁ%avmg

ccgggtaaat ctccaggcga cctggtacca tagcagaagg ccaicagcag atcc tggac
@%W@@@%&éwlﬁt&%ﬁ%ﬁ%ﬁ@bﬁﬁtbﬂ%%ﬁﬂ%B@@%’E@@Sw“nQ to
A0pieRrahLreterRERTcRISSTMIREHBRIFAIRC o ASIePeRACIpeiGfdSiRding

tcccagcccc tgtacaccct tggtcaaagg agaacaacta caagctcac tgcatgaggc ga
rRoieniiies apdonagy &pegiigRineiacsBlesides220> <223>
Humanized TRU-016 <400> 16

12, A method of treating a individual having or suspected of having
a disease gssociated with aberrant B-cell activity, comprising administering fo
a individual a synergistic combination of one or more CD37-specific SMIPs

and one or more CD20-specific antibodies.

13. A method of treating a individual having or suspected of having
a disease associated with aberrant B-cell activity, comprising administering to
a individual a synergistic combination of one or more CD37-specific SMIP and

one or more CD20-specific SMIPs.

14,  The method of claim 11, 12 or 13 wherein the disease is
selected from the group consisting of a B-cell iymphoma; a B-cell leukemia, a
B—ce!iimyeloma, a disease characterized by autoantibody production and a
disease characterized by inappropriaté T-cell stimulation associated a B-cell

pathway.

15.  The method of claim 14 wherein the disorder characterized by
autoantibody production is selected from the group consisting of idiopathic
inflammatory myopathy, rheumatoid arthritis, myasthenia gravis, Grave's
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Met Glu Ala Pro Ala Gin Leu lieu Phe lieu lieu lieu lieu Trp lieu Pro 151015
Asp Thr Thr Gly Gin lle Val Leu Thr Gin Ser Pro Ala Thr Len Ser 202530
Len Ser Pro Gly Gin Arg Ala Thr Len Ser Cys Arg Ala Ser Gin Asn 354045
Val Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro 505560
Arg Len Len lle Tyr Phe Ala Lys Thr Leu Ala Gin Gly lle Pro Ala

BeHI5, BihAigReBerGdlife; Glyltite GhjcTbsidsprPhedirhencTtisdese,
er 859095 Ser Len Gin Pro Gin ile Ala Val Tyr Tyr Cys Gin His His

OB 1 ARSI A AR LR AP RO o 11

Lys Gly 115120125 Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly

Thr Gly Gin 130135140 Val Gin Len Val Gin Ser Gly Ala Gin Val Lys Lys
Pro Gi¥ésin Jée1asiiod 56 tbgmelt 1yeareiBdhesambieliprds edyinjstered

i QORI SbhEHS

17.  The method of claim 16 wherein the second agent is a cytokine,
a chemokine, a growth factor, a chemotherapeutic agent, or a

radiotherapeutic agent.

18. The method of claim 16 wherein the second agent is an

immunosuppressive agent.

19. The method of ¢laim 12 or 13 wherein a SMIP is administered in a

dose range of about 0.01 to about 50 mg/kg.

20. The method of claim 19 wherein a SMIP is administered in a dose

range of about 0.015 to about 30 mg/kg.

21. The method of claim 20 wherein a SMIP is administered in a dose
of about 0.015, about 0.05, about 0.15, about 0.5, about 1.5, about 5, about
15 or about 30 mg/kg.

22.  The method of claim 11, 12 or 13 wherein the binding molecules
of the combination are administered sequentially within about a 24-hour

period or are administered simultaneously.

23. The method of claim 11 wherein the binding molecules have
affinities of about 0.5 to about 10 nM.
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Met Asn Trp Val Arg Gin Met Pro Gly Lys Gly Len Gin Trp Met Gly
180185190 Asn lle Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Pile

Lys 195200205 Gly Gin Val Thr lie Ser Ala Asp Lys Ser lle Ser Thr Ala Tyr
Len 210215220 Gin Trp.Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr
Cys Ala 225230235240 Arg Ser Val Gly Pro Met Asp Tyr Trp Gly Arg Gly

Thr Le2dVal Tine24s#50P 65 dlainsdr Sdrshsin Gie Gimditg nrdcSateSdiadaphalf

Lys Thr His Thr Se 60262%70 Pr %o Cys Pro Ala Pro Gin Leu Len Gly
h(\é%‘? ﬁ}rc?gé%q" gfrb%%e gHE 38’3(?%% é]g 5 Pro Lys Pro Lys Asp Thr -
Len Met lle Ser Arg Thr Pro Gin 290295300 Val Thr Cys Val Val Val Asp
Val Ser His Glu Asp Pro Gin Val Lys 305310315320 Phe Asn Trp Tyr Val

Asp Val Ggi [ : > G Gi
aim 1ot hen e R e AT P R R
molecule and a CD20-specific binding molecule and a label indicatinga

method according to claim 11.

26.  An article of manufacture comprising a CD37-specific SMIP and
a CD20-specific antibody and a label indicating a method according o claim
12.

27.  An article of manufacture comprising a 'CDST—speciﬁc SMIP and
a CD20-specific SMIP and a label indicating a method according to claim 13.

28. A method of reducing B-cells comprising exposing B-cells to one

or more CD37-specific binding molecules.

29. A method of reducing B-cells comprising exposing B-cells to a
combination of one or more CD37-specific small, modular
immunopharmaceuticals (SMiPs) and one or more CD37-specific antibodies.

30. The method of claim 29 wherein said CD37-specific SMIP is
TRU-016.

31.  The method of claim 29 wherein the CD37-specific antibody is
selected from the group consisting of: G28-1, MB371, BL14, NMN48, |IP0O24,
HH1, and WR17. |
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Thr Val Len His Gin Asp Trp Leu Asn Gly Lys Gin Tyr Lys Cys Lys
355360365 Val Ser Asn Lys Ala Len Pro Ala Pro lle Gin Lys Thr lle Bar
Lys 370375380 Ala Lys Gly Gin Pro Arg Gin Pro GIn Val Tyr Thr Len Pro
Pro Ser 385390395400 Arg Asp Gin Len Thr Lys Asn Gin Val Ser Leu Thr
Cys Len Val Lys 405410415 Gly Phe Tyr Pro Ser Asp lle Ala Val Gin Trp

Gin BagAsn GheGhiathdiabdaihPre GirdsvhassinTBrdeibrédudhioPby Pro
val Len Asp Bar Asp Gly 435440445 Ser Phe Phe Lepn Tyr Bar Lys Len
PR b IV A HEEAE N ERP KSR VA ERD Ser Cys
&ehidiabliai. His Gin Ala Len His Asn 465470475480 His Tyr Thr Gin Lys
Bar Len Bar Len Bar Pro Gly Lys 485490 <210> 17 <211> 1479 <212>
DNA <213> Atrtificial sequence <220>

33. A method of freating an individual having or suspected of having
a disease associated with aberrant B-cell activity, comprising administering to

the individual one or more CD37-specific binding molecules.

34. A method of treating an individual having or suspected of having
a disease associated with aberrant B-cell activity, comprising administering to

the individual one or more CD37-specific SMiPs.

35. A method of treating an individual having or suspected of having
a disease associated with aberrant B-cell activity, comprising administering to
the individual a combination of one or more CD37-specific SMIP and one or

more CD37-specific antibodies.

36. The method of claim 33, 34, or 35 wherein the disease is
selected from the group consisting of a B-cell iymphoma, a B-cell leukemia, a
B-cell myeloma, a disease characterized by autoantibody production, and a
disease characterized by inappropriate T-cell stimulation associated with a B-

cell pathway.

37. The method of claim 36 wherein the disease characterized by
autoantibody production is selected from the group consisting of idiopathic
inflammatory myopathy, rheumatoid arthritis, myasthenia gravis, Grave's
disease, type | diabetes mellitus, multiple sclerosis, an autoimmune disease,

dermatomyositis, polymyositis and Waldenstrom’s macroglobinemia.
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<223> Humanized TRU-016 atcacatgtc gaacaagtga aaatgtttac agttatttgg
ggaaaatctc ctcagctcct ggtotctttt gcaaaaacct aggttcagtg gcagtggatc
aggcacacag ttttctctga gaagattctg gaagttattt ctgtc==gat cattccgata

ggcaccgaac tggagatcaa aggtggcggt ggctcgggeg ggagcetageg aggtgecagct
ggtgcagtct ggagcagagg ctgaggattt cctgtaaggg atccggttac tcattcactg

cgccagékge cEbggaatig helpingd abgiRadhecmiarionsadainstered
Eﬁ%%q?@ﬁgﬂ@%ﬂ?@%céﬁ §g}ﬁc cgctcagtcg gagcccaaat ggtggaccgt
cccct

gagg aactggtacg tacaacagca tcacatgcgt tggacggcgt cgtaccgtgt
ggtggtggac ggaggtgcat ggtcagegtc gtgagccacg aatgccaaga ctcaccgtcc
ggcaaggagt acaagtgcaa ggtctccaac aaagccctce atctccaaag ccaaagggca

gccccganaa qrReAil IBINAEHISECRARIBRCHR AHE898 HG ACIICtY b kine,
gacatcgccg tggagtg g gagcaatggg cggaga ccegt otgg actccgacgg
ERRIRK @’égt é@%@ﬁg%ﬁjﬁ egeEE té€igatgc
' r@ﬁ@gmgg@g@@ﬁip cctgtcteeg ggtaaatga <210> 18 <211> 492

40. The method of claim 38 wherein the second agent is an

immunosuppressive agent.

41. The method of claim 34 or 35 wherein the SMIP is administered in
a dose range of about 0.01 mg/kg to about 50 mg/kg.

42. The method of claim 41 wherein the SMIP is administered in a
dose range of about 0.015 mg/kg to about 30 mg/kg.

~ 43. The method of claim 42 wherein the SMIP is administered in a
dose of about 0.015 mg/kg, about 0.05 mg/kg, about 0.15 mg/kg, about 0.5
mg/kg, about 1.5 mg/kg, about 5 mg/kg, about 16 mg/kg or about 30 mg/kg.

44.  The method of claim 33, 34, or 35 wherein the binding
molecules of the combination are administered sequentially within about a 24-

hour period or are administered simultaneously.

45,  The method of claim 33 wherein the binding molecules have
affinities of about 0.5 to about 10 nM.
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<212> PRT <213> Artificial sequence <220> <223> Humanized TRU-016
<400> 18 Met Glu Ala Pro Ala Gin Leu Leu Phe Leu Leu Leu Leu Trp Lieu
Pro Asp Thr Thr Gly Asp lle Gin Net Thr Gin Set Pro Ala Set Leu Set

202530 Ala Set Val Gly Glu Thr Val Thr lle Thr Cys Arg Thr Set Glu Asn
354045 Val Tyr Set Tyr Leu Ala Trp Tyr Gin Gin Lys Gin Gly Lys Set Pro
5055600Gin [Eelasivat 3¢tk Ak \wherein tenbiaiGiurslievaleRrbzaet half

i65707580 ,!Artg Ph%%gt l%ly ?et gl}ﬁt@ ?gférhr Gin Phe Ser Len Lys lle
WEP 43556818 &L R0 B Rsp et Gly 'Set Tyr Phe Cys Gin His His
Set 100105110 Asp Asn Pro Trp Thr Phe Gly Gly Gly Thr Gin Len Glu lle
Lys Gly 115120125 Gly Gly Gly Set Gly Gly Gly Gly Set Gly Gly Gly Gly

Ala SepCin L0LIFAA0Y AL GG SR RS CHS AR YRb Rg

Pro Gly Gin _
molecule and a label indicating a method according fo claim 33.

48.  An article of manufacture comprising a CD37-specific SMIP and
a label indicating 2 method according to claim 34.

49,  An article of manufacture comprising a CD37-specific SMIP and
a CD37-specific antibody and a label indicating a. method according to claim
35.

- 50. A humanized CD37-specific SMIP polypeptide that exhibits at
least 80 percent identity 1o the polypeptide set forth in SEQ 1D NO: 2, wherein
the humanized CD37-specific SMIP polypeptide binds CD37.

51. A humanized CD37-specific SMIP polypeptide comprising an
amino acid sequence selected from the group consisting of SEQ ID NO: 6, 8,
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48,
50, 52, 54, 586, 58, 60, 80, 82, 84, 86, and 88.

52. The humanized CD37-specific SMIP polypeptide of claim 50 or
51 comprising at least one amino acid modification in a complementarity-
determining region (CDR) selected from the group consisting of: light chain
CDR1, heavy chain CDR1, light chain CDR2, heavy chain CDR2, light chain
CDRS3, and heavy chain CDR3.
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145150155160 Len Arg lle Set Cys Lys Gly Set Gly Tyr Set Phe Thr Gly
Tyr Asn 165170175 Met Asn Trp Val Arg Gin Met Pro Gly Lys Gly Len Gin
Trp Met Gly 180185190 Asn lle Asp Pro Tyr Tyr Gly Gly Tin Tin Tyr Asn
Arg Lys Phe Lys 195200205 Gly Gin Val Thr lle Set Ala Asp Lys Set lle
Set Thr Ala Tyr Len 210215220 Gin Trp Set Set Leu Lys Ala Set Asp Tin

Ala NgBTyr TieOyisrAdmiz28230233 L Rirg StV pbishebtid dlet AsinlHo,
rp Gly Arq.Gly Thr | eu Val Thr 245250255 Val Bar Bar,Bar Glu Pro
o o G T 0 i TG RIS R 715 SR PR RS I
IbeuCh:asH GIAIERY0rBA Vgl Phe Lau Phe 275280285 Pro Pro Lys Pro
Lys Asp Thr Leu Met lle Bar Arg Thr Pro Glu Val 290295300 Thr Cys Val

Val Val Asp Val Bar His Glu Asp Pro Glu Val Lys Phe 305310315320 Asn
Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro
54.  The humanized CD37-specific SMIP polypeptide of claim 50,

wherein CDR1 of the light chain comprises the amino acid sequence of SEQ
ID NO: 62 (RTSENVYSYLA).

55.  The humanized CD37-specific SMIP polypeptide of claim 50,
wherein CDR1 of the heavy chain comprises the amino acid sequence of
SEQ ID NO: 63 (GYMNM).

56. The humanized CD37-specific SMIP polypeptide of claim 50,
wherein CDR2 of the light chain comprises the amino acid sequence of SEQ '
ID NQ: 84 (FAKTLAE).

57.  The humanized CD37-specific SMIP polypeptide-of claim 50,
wherein CDR2 of the heavy chain comprises the amino acid sequence of
SEQ ID NO: 65 (NIDPYYGGTTTYNRKFKG).

58.  The humanized CD37-specific SMIP polypeptide of claim 50,
wherein CDRS3 of the light chain comprises the amino acid sequence of SEQ
ID NO: 66 (QHHSDNPWT).

59.  The humanized CD37-specific SMIP polypeptide of claim 50,
wherein CDR3 of the heavy chain comprises the amino acid sequence of
SEQ ID NO: 87 (8VGPFDY).

{
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325330335 Arg Glu Glu GIn Tyr Asn Bar Thr Tyr Arg Val Val Bar Val Lan
Thr 340345350 Val Lev: His Gin Asp Trp Lau Asn Gly Lys Gin Tyr Lys
Cys Lys Val 355360365 Bar Asn Lys Ala Len Pro Ala Pro lle Gin Lys Thr
lle Bar Lys Ala 370375380 Lys Gly Gin Pro Arg Gin Pro GIn Val Tyr Thr
Lan Pro Pro Bar Arg 385390395400 Asp Glu Lau Thr Lys Asn Gin Val Bar

|—6|1U THOCyYs The MatiasLaly 20ByLegadifieneiMye BodyBapikhp dfechian\a0,
uTr ar Asn Gly Gin Pro 420425430 .Glu Asn Asn. Tyr Lys Thr Thr
BBl CHREG ARS BEPAH B SEMRRs IS PRSP SRGPERe
dysLienNDr 58 SYGEEIBAr Arg Trp Gin GIn 450455460 Gly Asn Val Phe
Bar Cys Bar Val Met His Glu Ala Lau His Asn His 465470475480 Tyr Thr

Gin Lys Bar Lan Bar Lau Bar Pro Gly Lys 485490 <210> 19 <211> 1479
<212> DNA
61. The humanized CD37-specific SMIP polypeptide of claim 50,

wherein CDR3 of the heavy chain comprises the amino acid sequence of
SEQ ID NO: 69 (SVGPMDY).

62. The humanized CD37-specific SMIP polypeptide of claim 50
comprising at least one of the light chain CDR amino acid sequences selected
from the group consisting of SEQ ID NOS: 61, 62, 64, and 66.

83. The humanized CD37-specific SMIP polypeptide of claim 50
comprising at least two sequences of the light chain CDR amino acid
sequences selected from the group consisting of SEQ 1D NOS: 61, 62, 64,
and 66.

64. The humanized CD37-specific SMIP polypeptide of claim 50
‘comprising at least three sequences of the light chain CDR amino acid
sequences selected from the group consisting of SEQ 1D NO: 61, 62, 64, and
66.

85. The humanized CD37-specific SMIP polypeptide of claim 50
comprising:

(a) alight chain CDR1 amino acid sequence of SEQ ID NO: 61 or
62, or a variant thereof in which one or two amino acids of SEGQ 1D NO: 61 or
62 has been changed; '
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<213>Artificial sequence <220> <223>Humanized TRU-016 <400>19
atggaagcac cagcgcagct tctcttecte ctgctactct ggctcccaga taccaccggt 60
gaaattgtgt tgacacagtc tccagccacc ctgtctttgt ctccaggcga aagagccacc 120
180 ctctoctgcc gaacaagtga aaatgtttac agctacttag cctggtacca acagaaacct
ggccaggctc ctaggctcct catctatttt gcaaaaacct tagcagaagg aattccagcc 240

aggttcggtg gealriagaitig QaRAuae caatiicecstgainagasigSatagaditt 64, or a
variant thereof in which one or two amino acids of SEQ ID NO: 64 has been
changed; and

(¢)  alight chain CDR3 amino acid sequence of SEQ 1D NO: 66, ora
~ variant thereof in which one or two amino acids of SEQ ID NO: 66 has been
changed.

66. The humanized CD37-specific SMIP polypeptide of claim 50
comprising at least one of the heavy chain CDR amino acid sequences
selected from the group consisting of SEQ 1D NOS: 683, 65, and 67-69.

67. The humanized CD37-specific SMIP polypeptide of claim 50
comprising at least two sequences of the heavy chain CDR amino acid
sequences selected from the group consisting of SEQ ID NOS: 63, 65, and
67-69.

68. The humanized CD37-speciiic SMIP polypeptide of claim 50
comprising at least three sequences of the heavy chain CDR amino acid
sequences selected from the group consisting of SEQ |D NOS: 63, 65, and
67-69.

69. The humanized CD37-specific SMIP polypeptide of claim 50

comprising:

(a)  a heavy chain CDR1 amino acid sequence of SEQ ID NO: 63, or
a variant thereof in which one or two amino acids of SEQ ID NO: 63 has been
changed;

(b)  a heavy chain CDR2 amino acid sequence of SEQ 1D NO: 85, or
a variant thereof in which one or tiwo amino acids of SEQ ID NO: 65 has been

changed; and
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300 gaagattttg cagtttatta ctgtcaacat cattccgata atccgtggac attcggccaa 360

gggaccaagg tggaaatcaa aggtggcggt ggctogggeg gtagtggate tggaggaggt
420 ggagctagcg cggtccagcet gecagcagtct ggacctgagt cggaaaagcec
tggcgcttca 480 gtgaagattt cctgcaaggce ttctggttac tcattcactg getacaatat
gaactgggty 540 aagcagaata atggaaagag ccttgagtgg attggaaata ttgatcctta
ttatggtif)t 608 hervcthaN e gaaiivaagid eaay YeeasaiRpetiasaths

@%ﬁﬁ&&ﬂgzsﬁﬁﬁ BFRILCIATNERAFICAY, RUVIALALGIGRETAHT MUERUAE or
tactgtgca /20

two amino acids of any one of SEQ 1D NOS: 67-69 has been changed.

70.  The humanized CD37-specific SMIP polypeptide of claim 50 or
51 comprising at least one amino acid modification in a framework region (FR)
selected from the group consisting of: light chain FR1, heavy chain FR1, light
chain FR2, heavy chain FR2, light chain FR3, heavy chain FR3, light chain
FR4, and heavy chain FR4.

71.  The humanized CD37-specific SMIP polypeptide of claim 50,
wherein the first framework region (FR1) of the light chain comprises the
amino acid sequence of SEQ 1D NO: 70 (EIVLTQSPATLSLSPGERATLSC).

72.  The humanized CD37-specific SMIP polypeptide of claim 50,
wherein FR1 of the heavy chain comprises the amino acid sequence of SEQ
ID NO: 71 (EVQLVQSGAEVKKPGESLKISCKGSGYSFT).

"~ 73.  The humanized CD37-specific SMIP polypeptide of claim 50,
wherein FR2 of the light chain comprises the amino acid sequence of SEQ ID
NO: 72 WYQQKPGQAPRLLIY).

74.  The humanized CD37-specific SMIP polypeptide of claim 50,
wherein FR2 of the heavy chain comprises the amino acid sequence of SEQ
ID NO: 73 WVRQMPGKGLEWMG).

75.  The humanized CD37-specific SMIP polypeptide of claim 50,
wherein FR3 of the light chain comprises the amino acid sequence of SEQ 1D
NO: 74 (GIPARFSGSGSGTDFTLTISSLEPEDFAVYYC).
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agatcggtcg gccctatgga ctactggggt caaggaacct cagtcaccgt ctcctcgagc 780
gagcccaaat cttctgacaa aactcacaca tctccaccgt gcccagcacc tgaactcctg 840
ggtggaccgt cagtcttcct cttoccccca aaacccaagg acaccctcat gatctccecgg " 900
acccctgagg tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttc
960 aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagccgcg
ggaggagcag 1020 tacaacagca cgtaccgtgt ggtcagcgtc ctcaccgtcc

tgcaccagga ctggctgaat 1080 ggcaaggagt acaagtgcaa ggtctccaac
aaagc@€icc chbeduernigadddddécsnadiicatthchnalyeeatidggicdaim 50,

WREFSPPAERA SPGB L A RCHT I 8SMmBReRICHE % mino acid sequence of SEQ
iD NO: 75 (QVTISADKSISTAYLOQWSSLKASDTAMYYCAR).

77.  The humanized CD37-specific SMIP polypeptide of claim 50,
wherein FR4 of the light chain comprises the amino acid sequence of SEQ D
NO: 76 (FGQGTKVEIK).

78.  The humanized CD37-specific SMIP polypeptide of claim 50,
wherein FR4 of the heavy chain comprises the amino acid sequence of SEQ
ID NO: 77 (WGQGTLVTVSS).

79.  The humanized CD37-specific SMIP polypeptide of claim 50,
wherein FR4 of the heavy chain comprises the amino acid sequence of SEQ
ID NO: 78 (WGRGTLVTVSS).

80. The humanized CD37-specific SMIP polypeptide of claim 50
comprising at least one sequence of the light chain FR amino acid sequences
selected from the group consisting of SEQ ID NOS: 70, 72, 74, and 76.

81.  The humanized CD37-specific SMIP polypeptide of claim 50
comprising at least two sequences of the light chain FR amino acid
sequences selected from the group consisting of SEQ D NOS: 70, 72, 74,
and 76.

82. The humanized CD37-specific SMIP polypeptide of claim 50
comprising at least three sequences of the light chain FR amino acid
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1200 gatgagctga ccaagaacca ggtcagcctg acctgcctgg tcaaaggctt
ctatccaagc 1260 gacatcgccg tggagtggga gagcaatggg cagccggaga
acaactacaa gaccacgcct 1320 cccgtgctgg actccgacgg ctecttottc ctctacagca
agctcaccgt ggacaagagc 1380 aggtggcagc aggggaacgt cttctcatgc -
tccgtgatge atgaggctct gcacaaccac 1440 tacacgcaga agagcctatc
SESleREE] fom e gpas cansisiing a%§§91 542, 74,
apHiftlgial sequence <220> <223> Humanized TRU-01G <400> 20 Met Glu
Ala Pro Ala Gin lieu Leu Phe Leu lieu lieu lieu Trp Leu Pro 151015

83.  The humanized CD37-specific SMIP polypeptide of claim 50
comprising:
(a) alight chain FR1 amino acid sequence of SEQ 1D NO: 70, or a

variant thereof in which one or two amino acids of SEQ 1D NO: 70 have been

changed,;

(b)  alight chain FR2 amino acid se'quen'ce of SEQIDNO: 72, 0ra
variant thereof in which one or two amino acids of SEQ ID NO: 72 have been

changed;

{c) alight chain FR3 amino acid sequence of SEQ ID NO: 74, or a
variant thereof in which one or two amino acids of SEQ 1D NO: 74 have been

changed; and

(d)  alight chain FR4 amino acid sequence of SEQ ID NO: 76, or a
variant thereof in which one or two amino acids of SEQ ID NO: 76 have been

changed.

84. The humanized CD37-specific SMIP polypeptide of claim 50
comptising at least one sequence of the heavy chain FR amino acid
sequences selected from the group consisting of SEQ 1D NOS: 71, 73, 75, 77,

and 78.

85, The humanized CD37-specific SMIP polypeptide of claim 50
comprising at least two sequences of the heavy chain FR amino acid
sequences selected from the group consisting of SEQ 1D NOS: 71,73, 75,77,
and 78.
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Asp Thr Thr Gly Glu lle Val Leu Thr Gin Ser Pro Ala Thr lieu Ser 202530
lieu Ser Pro Gly Glu Arg Ala Thr lieu Ser Cys Arg Thr Ser Glu Asn 354045
Val Tyr Ser Tyr lieu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro 505560
Arg lieu lieu lle Tyr Phe Ala Lys Thr lieu Ala Glu Gly lle Pro Ala 65707580

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr lieu Thr lle Ser 859095
Ser lie3fclu PRedumapizaeCis rarepifin Pdye ealvPrplids gbelaim 50

é&ﬁ&ﬁé&é%ﬁe%éﬁm%@ SHRUERCED 81 ahe BB AYChRI-FR \ah il digd-y's
Gly 115120125 Gly Gly Gly Ser Gly Gly Ser Gly Ser Glé %E‘S%%GI Ala

wEpANcescemiad Yarshrisipanrcaisisingnf PRAG ySprs, 77,
ly Ada Ser 145150155160 Val Lys lle Ser Cys Lys Ala Ser Gly Tyr Ser

Phe Thr Gly Tyr Asn 165170175 Met Asn Trp Val Lys GIn Asn Asn Gly

Lys Ser lieu Glu Trp lle Gly 180185190 Asn lle Asp Pro Tyr Tyr Gly Gly

Thr Thr Tyr Asn Arg Lys Phe Lys

87. The humanized CD37-specific SMIP polypeptide of claim 50

comprising:

(@) aheavy chain FR1 amino acid sequence of SEQ ID NO: 71, ora
variant thereof in which one or two amino acids of SEQ lD NO: 71 has been

changed;

(b}  a heavy chain FR2 amino acid sequence of SEQ ID NO: 73, ora
variant thereof in which one or two amino acids of SEQ 1D NO: 73 has been
changed; '

(¢)  aheavy chain FR3 amino acid sequence of SEQ ID NO: 75, or a
variant thereof in which one or fwo amino acids of SEQ ID NO: 75 has been

changed; and

(d)  aheavy chain FR4 amino acid sequence of SEQ ID NO: 77 or
78, or a variant thereof in which one or fwo amino acids of SEQ 1D NO: 77 or

78 have been changed.

88. An isolated nucleic acid molecule comprising a nucleotide
sequence encoding a humanized CD37-specific SMIP polypeptide that
exhibits at least 80 percent identity to the polypeptide set forth in SEQ 1D NO:
2, wherein the humanized CD37-specific SMIP polypeptide binds CD37.

89. Anisolated nucleic acid molecule comprising a nucleotide
sequence selected from the group consisting of: SEQ ID NOS: 5,7, 9, 11, 13,
15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53,
55, 67, 59, 79, 81, 83, 85, and 87.
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195200205 Gly Lys Ala Thr lieu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
Met 210215220 Gin lieu Lys Ser lieu Thr Ser Glu Asp Ser Ala Val Tyr Tyr
Cys Ala 225.230235240 -30- Arg Ser Val Gly Pro Met Asp Tyr Trp Gly

Gin Gly Thr Ser Val Thr 245250255 Val Ser Ser Ser Gin Pro Lys Ser Ser
Asp Lys Thr His Thr Ser Pro 260265270 Pro Cys Pro Ala Pro Gin Leu Leu
Gly GI9Gro SeVeeiPKeTEHTME: heInsdeiesAold Mriassereb gk or 89.
Thr Len Met lle Ser Arg Thr Pro Gin Val 290295300 Thr Cys Val Val Val

Asp Val Ser His Gin Asp Pro Gin Val Lys Phe 305310315320 Asn Trp Tyr

Val Asg Gly Val Glu Val His Asn Ala Lys Thr Lys Prg 325330335 Arg Gin
Gin Gitryr Ashesgcplcappignainraretryal el RPs40345350 val

Leu His Gin Asp Trp Leu Asn Gly Lys Gin Tyr Lys Cys Lys Val 355360365

82. A process of producing a polypeptide comprising culturing the
host cell of claim 91 under suitable conditions to express the polypeptide, and

optionally isolating the polypeptide from the culture.

93. A composition comprising the humanized CD37-specific SMIP
polypeptide of arny one of claims 50-87 and a pharmaceutically acceptable

carriet.

94.  The method of any one of claims 2, 8, 10-28, and 34-49 wherein
the CD37-specific SMIP or CD37-specific binding molecule is humanized and
exhibits at least 80 percent identity to the polypeptide set forth in SEQ 1D NO:
2.

95.  The method of any one of claims 2, 6, 10-29, and 34-48 wherein
the CD37-specific SMIP or CDST;speciﬁc binding molecule comprises an '
amino acid sequence selected from the group consisting of SEQ ID NOS: 6,
8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48,
50, 52, b4, 56, 58, 60, 80, 82, 84, 86, and 88. '

96. A kit for reducing B-cells comprising:

(a)  the composition of claim 93; and

(b)  a protocol for using the kit fo reduce B cells.
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Ser Asn Lys Ala Leu Pro Ala Pro lle Glu Lys Thr lle Ser Lys Ala
370375380 Lys Gly Gin Pro Arg Gin Pro Gin Val Tyr Thr Len Pro Pro Ser
Arg 385390395400 Asp Gin Len Thr Lys Asn Gin Val Ser Len Thr Cys

Len Val Lys Gly 405410415 Phe Tyr Pro Ser Asp lle Ala Val Gin Trp Gin
Ser Asn Gly Gin Pro 420425430 Gin Asn Asn Tyr Lys Thr Thr Pro Pro Val
Len A§T Ser Fsp kil ySepit8 84Ut E PtenmitesnenarGl28rdpacifierbinging
Va‘ Asp Lys Ser Arg Trp Gin Gin 450455460 Gly Asn Val Phe Ser Cys Ser
N3 %%%His Gin Ala Len His Asn His 465470475480 Tyr Thr Gin Lys Ser
Len Ser Len Ser Pro Gly Lys 485490 <210> 21 <211> 1479 <212> DNA
<213> Artificial sequence <220> <223> Humanized TRU-016

98.  The kit of claim 96 or 97 wherein the CD20-specific binding
molecule is TRU-015 or a humanized TRU-015.

89. A humanized CD37-specific SMIP polypeptide comprising a
CDR1, a CDR2, and a CDR3, that exhibits at least 80 percent identity to the
polypeptide set forth in SEQ 1D NO: 2.

100. The polypeptide of claim 29 further comprising a human
framework domain separating each of COR1, CDRZ2, and CDR3.

101. A humanized CD37-specific SMIP polypeptide that exhibits at
least 80 percent identity to the polypeptide set forth in SEQ ID NO: 2, wherein
the humanized CD37-specific SMIP polypeptide binds CD37 and comprises a
hinge region polypeptide sequence selected from the group consisting of SEQ
ID NOS: 80, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 115, 116,
118, 120, 122, 124, 126 and 127.

102. A humanized CD37-specific SMIP polypeptide that exhibits at
least 80 percent identity to the polypeptide set forth in SEQ ID NO: 2, wherein
the humanized CD37-specific SMIP polypeptide binds CD37 and comprises a
hinge region polypeptide comprising an amino acid sequence selected from
the group consisting of SEQ ID NOS: 90, 92, 94, 96, 98, 100, 102, 104, 106,
108 110, 112, 114, 115, 116, 118, 120, 122, 124, 126 and 127.

103. A humanized CD37-specific SMIP polypeptide that exhibits at
least 80 percent identity to the polypeptide set forth in SEQ 1D NO: 2, wherein

- 119 -



ggtggaccgt acccctgagg aactggtacg tacaacagca ggcaaggagt atctccaaag
gatgagctga gacatcgccg cccgtgetgg aggtggeage tacacgcaga cagtcttect
tcacatgcgt tggacggcgt cgtaccgtgt acaagtgcaa ccaaagggca ccaagaacca
tggagtggga actccgacgg aggggaacgt agagectctc cttccceccca ggtggtggac

gaggtgcat ggtcagcgtc ggtctccaac geececcgagaa gtcagcct agcaatggg

htmaniaee AiHe tgreliiy SMICRslvPeiRfisaging geycheaEksges a
HRGCR SASREIRR, Y9615 90688 HIDRICY, %Qﬂoﬁ%g @tgggcaata

gtcactatct gcctcggaca cgoggeacce tetccaccgt aaacccaagg gtgagecacy
aatgccaaga ctcaccgtcc aaagccctce ccacaggtgt acctgectgg cageccggaga
ctctacagca tccgtgatge ggtaaatga ggctcccaga ctccaggega cctggtacca

tagcagﬁ@ag WQ%%QWQ@@QQ%MG@M?Q@QWM 50,
gatcctta cC acaa ccgecatgta tggtcactgt gcccageacc, acaccctcat

a%ec%% RAEERRS R AARQ-REI] RequeisyeRIected
%m@@@@g@wgqhgtgamwmcm @ammwagamt

@iucca cct %ccﬁt%géﬁ;a&g%@gc%ﬁg@%%y Oa 132

(gm@ggmsggqgg)agcag ctggctgaat cgagaaaacc cccatcccgg ctatccaagc
gaccacgcct ggacaagagc gcacaaccac 60 120 180 240 300 360 420 480
540 600 660 720 780 840 900 960 1020 1080 1140 1200 1260 1320 1380
1440 1479 <210> 22 <211> 492 <212> PRT <213> Atrtificial sequence
<220>KE3>THarmanizeizER GID3B-specific SMIP polypeptide of claim 50,

wherein CDR1 of the heavy chain comprises the amino acid sequence
selected from the group consisting of SEQ ID NOS: 133 (SYMNM) and 134
(SYWIG).

108. The humanized CD37-specific SMIP polypeptide of claim 50,
wherein CDR2 of the light chain comprises the amino acid sequence selected
from the group consisting of SEQ 1D NOS: 135 (AASSLQS), 136 (GASTRAT)
and 137 (DASNRAT).

107. The humanized CD37-specific SMIP polypeptide of claim 50,
wherein CDR2 of the heavy chain comprises the amino acid sequence
selected from the group consisting of SEQ D NGS: 138
(HYPGDSDTRYSPSFQG) and 138 (RIDPSDSYTNYSPSFQG).

108. The humanized CD37-specific SMIP polypeptide of claim 50,
wherein CDRS3 of the light chain comprises the amino acid sequence of SEQ
ID NO: 220 (QHHSDNPWT).
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<400> 22 Met Glu Ala Pro Ala Gin Lieu Lieu Phe Lieu Leu Lieu Leu Trp
Leu Pro 151015 Asp Thr Thr Gly Glu lle Val Lieu Thr Gin Ser Pro Ala Thr
Teti Ser 202530 Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Thr Ser
Glu Asn 354045 Val Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin
Ala Pro 505560 Arg Lieu Lieu lle Tyr Phe Ala Lys Thr Lieu Ala Glu Gly lle

Pro AlA85707B8BiampPRe GRS Seaaly SMIG ROteRSs 8 ofRint el
WHEAHSH T RIS RELEMT M8 H%%Otﬁé%ﬁﬁﬁé/ébﬂ%g%ﬁé?&@m
His His Ser 100105110 ASp Asn Pro Trp Thr Pile Gly Gin Gly Thr Lys Val
ssladied fora e sronp e e, cERF RS, iy Gy SENGR b’ 12
SRy B SEERIASIA0Mal SndigtDdl Sius Ss/EliEpGlyéal

Val Gin Prd'Gly Arg Ser 145150155160 Lieu Arg Lieu Ser Cys Ala Ala Ser
(BYGQH). IR $eVER iV hshi BeSMBITH!) and 218 (SVGPFDL).

110. The humanized CD37-specific SMIP polypeptide of claim 50,
wherain FR1 of the light chain comprises the amino acid sequence selected
from the group consisting of SEQ ID NOS: 170-181.

111. The humanized CD37-specific SMIP polypepﬁde of claim 50,
wherein FR1 of the heavy chain comprises the amino acid sequence selected
from the group consisting of SEQ 1D NOS: 140-146.

112. The humanized CD37-specific SMIP polypeptide of claim 50,
wherein FR2 of the light chain comprises the amino acid sequence selected
from the group consisting of SEQ ID NOS: 182-183,

113. The humanized CD37-specific SMIP polypeptide of claim 50,
wherein FR2 of the heavy chain comprises the amino acid sequence selected
from the group consisting of SEQ ID NOS: 147-153.

114. The humanized CD37-specific SMIP polypeptide of claim 50,
wherein FR3 of the light chain comprises the amino acid sequence selected
from the group consisting of SEQ 1D NOS: 194-205.

115. The humanized CD37-specific SMIP polypeptide of claim 50,
wherein FR3 of the heavy chain comprises the amino acid sequence selected
from the group consisting of SEQ 1D NOS: 154-160.
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Met Asa Trp Val Arg Gin Met Pro Gly Lys Gly Lieu Glu Trp Met Gly
180185190 Asn lle Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Pile
Lys 195200205 Gly Gin Val Thr lle Ser Ala Asp Lys Ser lle Ser Thr Ala Tyr
Lieu 210215220 -33- Gin Trp Bar Bar Len Lys Ala Bar Asp Thr Ala Met
Tyr Tyr Cys Ala 225230235240 Arg Bar Val Gly Pro Met Asp Tyr Trp Gly
Arg Gly Thr Len Val Thr 245250255 Val Bar Ser Bar Gin Pro Lys Bar Bar

Asp Lys Thr His Thr Bar Pro 260265270 Pro %i% Pro Ala Pro Gin Len Len
Gly Gi/1Bro Baevuipaaizes PR3 Brpesiins Bl pelypeetise ol claisy 56y

Wéﬂ?ﬁ*@%ﬁrﬁég@w SPERrin VpH28920830RiAb S KaL¥ALY dhsRed
Val Ser His Glu Asp™Pro Gin Val Lys Pita 305310315320 Asn Trp Tyr Val

frngp by wave pevaisting A SER IYNRPLY8P R 825330335 Arg Glu Gin
Gin Tyr Asn Sex- Thr Tyr Arg Val Val Bar Val Lan Thr

117. The humanized CD37-specific SMIP polypeptide of claim 50,
wherein FR4 of the heavy chain comprises the amino acid sequence selected

from the group consisiing of SEQ 1D NOS: 161-168.
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340345350 Val Len His Gin Asp Trp Len Asn Gly Lys Gin Tyr Lys Cys Lys
Val 355360365 Ser Asn Lys Ala Len Pro Ala Pro lle Gin Lys Thr lle Bar
Lys Ala 370375380 Lys Gly -Gin Pro Arg Gin Pro Gin Val Tyr Thr Len Pro
Pro Bar Arg 385390395400 Asp Gin Len Thr Lys Asn Gin Val Bar Len tar
Cys Len Val Lys Gly Z5#165% 15" Bftd"Fyr Pro Ser Asp Ile Ala Vval Gin Trp
@in Bar AsnGly:Gin Pro 420425430 Gin Asn Asn Tyr Lys Thr tar Pro Pro

<110>

Val Len Asp Bar Asp Gly Bar 435440445 Pita Phe Len Tyr Bar Lys Lau
<120> ‘Phﬁ%@l&gﬁ{%%%&@w%@rr?@ﬁlé?se@s@ 453 GRPASH VR BRe B

o . . . .

8ysel§are\?al Met His Gin Ala Len His Asn His 465470475480 -34- Tyr Thr
<130> Ginds/s Berasew Ser Leu Ser Pro Gly Lys 485490 <210> 23 <211> 1503
«<150> US 60/702,499
<181> 2005-07-25
<150> US 60/800,595
<i51»> 2006-05-16
<i60> 7B
<170> Patentln version 3.3
<210> 1
<211> 1510
<212> DNA
«213> Artificial sequence
<220
«223> TRU-01§ polynucleotide
<400> 1
aagcttgoeg coatggattt tecaagtgeag atttteaget tectgetaat cagtgettea 60
gtcataattg ccagaggagt cgacatccag atgactcagt ctecagecte cctatctogcea 120
tetgtaggyag agactgteac catcacatgt cgaacaacty aaaatgttta cagttatttg 180
gcttggtate agcagaaaca gggaaaatot cctecageteoo tggtetcettt tgcéaaaacc: 240
ttagragaag gtogtgecatce aaggttcagt ggcagtggat daggeacaca gttitctetg 300
aagalcagra geoctgocagee tgasagatteht ggaagttatt tctgtcasaca teatteoegat 360
aatcogtuga cotteggtgy agycaccgaz chbggagatcos aagghbggogg tggetoggge 420
gatggtggot cgggtggegg cggatogtca goegotcecage tgeagragtoe tggacctgag 480
teoggasaage ctggegette agtgaagatt toctgeaagy cttetogtta ctcatteact 540
ggctacaata tgaactgggt gaageagaat aatggaaaga gecottgagtyg gattggaaat 600
attgatcctt atbtatggtgg tactacctac aacoggaagt tcaagggesa ggccacatig 660
actgtagaca aatcctccag cacagectac atgocagecteca agagtctgac atctgaggac 720
tetgeagtet attactgtyge sagatcggtc ggecctatygg actactgggg toaaggaaco 780
tcagtbcaceg tetetteaga teotggageoecs aaatetichg acaaaactca cacatctccea 840
cogtgeecag cacctgaact cttgggtgga ceghteagtet tcooctobteco cocaaaacee 200
aaggacacce toatgatcte coggacceccoct gaggtcacat gogtggtggt ggacgtgage 260
cacgaagacc ctgaggtcaa gttcaactgg Tacgtggacg gegtggagght geataatgece 1020
aagacaaagce cgcgggagga geagtacaae agcacghace gbtgtggtcag cgtcctcacc 1080

._1_



<212> DNA <213> Artificial sequence <220> <223> Humanized TRU-016
<400> 23 atggaagcac gcggtccagc tcctgcaagg aatggaaaga aaccggaagt
atgcagctca ggccctatgg tcgggceggtg gtgttgacac tgccgaacaa gcetcctaggce
ttgcagitt aaggtagaaa ccgtgcccag aaggacaccc cacgaagacc
B A e R
cteccagsagcgeageddgeageagteticiygtagentiagigtearggesansagagistigac 1200

actact tgggtc agtctccagc gtgaaaatgt tcctcatcta gatccgggac
gtgtacaé:ﬁgc(%[%%:g%% ggg%%%%a gaaﬁggafgg‘@%@@cﬁﬁcﬁgﬁﬁfﬁ%cc g853%ac 1260
ctggtcaeecgiggacaasteictieaiedgganctgageinniicactgatiggaantggseacatly 1320

atctgaggac tcaaggaacc tggeggcgga caccctgtct ttacagctac ttttgcaaaa
sagaacazss e a%f:ccct88%%8@&3%&655&88%%%%5&%%@&0 1380

gacticact acatc
agcaagegesteeegishgageaguigepigetaciel 6ggnaarge sactacaata altagiert 1440
ac%gtagaca tctgcagtct tcagtcaccg tcaggaggag ttgtctccag ttagectggt

A g c e S R A AT AC AR YR AR AR ARCH G Eepteafortgagattaat 21500
tgagtctiapgiggacy agcacgtacc gagtacaagt aaagccaaag ctgaccaaga gecgtggagt, ,,

ctggactccg cagcagggga ggctcccaga'ctggegcttc tgaactgggt attatggtgg
<210 @atcctccag. attactgtge tctettctgg gogggagtge gcgaaagagc-accaacagaa
<211> ¢@@ggaattcc gcagcctaga ggacattcgg acaaaactca tcctettcee gegtggtggt
<2L2> Ytggagqgt gtgtggtcag gcaaggtctc ggcagecccg accaggtcag gggagagcaa
213> g% Et’:%aéﬁfé’tfé’tﬁetctccctgtc

<220>
<223> TRU-016 polypeptide

<400> 2
Met Asp Phe Gln Val Gln Ile Phe Ser Phe Leu Leu Ile Ser Ala Ser
1 5 10 15

Val Ile Ile Ala Arg Gly Val Asp Ile Glun Met Thr Gln Ser Pro Ala
20 25 30

. Ser Leu Ser Ala Ser Val Gly &lu Thr Val Thr Ile Thr Cys Arg Thr

35 40 45

Ser Glu Asn Val Tyr Ser Tyr Leu Ala Trp Tyr Gln Gln Lys Gln Gly
50 55 50

Lys Sexr Pro Gln Leu Leu Val Ser Phe Ala Lys Thr Leu Ala clu Gly
65 70 75 80

Val Pro Ser Arg Phe Ser Gly Ser Gly Ser @ly Thr Gin Phe Ser Len
85 90 95

Lys Ile Ser Ser Leu Gln Pro Glu Asp Ser Gly Ser Tyr Phe Cys Gln
100 195 110

His His Ser Asp Asn Pro Trp Thr Phe Gly Gly Gly Thr Glu Leu Glu
1is 120 125

Ile Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly ser Gly Gly Gly Gly
130 135 140



taccaccggt agtgaagatt gaagcagaat tactacctac cacagcctac aagatcggtc
tggcggtggc tagcgaaatt caccctctce acctggeccag agccaggttc gectgaagat
ccaagggacc cacatctcca cccaaaaccc ggacgtgagce gcataatgec cgtcctcacc
caacaaagcc agaaccacag cctgacctgc tgggcagccg cttcctctac atgctcegtg
Ser Sexchipydtahdleries 2ancglp>S550%21PsoPRY €238 1AriisiaPsequence
5 <220> <223> Hithanized TRU-016.<466> 24 Met Glu Ala PrFAla Gin
Leu Leu Phe Lieu Lieu Lieu Leu Trp Lieu Pro 151015 Asp Thr Thr Gly Ala
Gly AlavgeGirelidy SiblEiRSeE By G Sex Bly 292536r §ePrhGly Ala Ser
val Lys lle’8ér Cys Lys Ala Ser GlY°Tyr Ser 354045 Phe‘Thr Gly Tyr Asn
Met Asn Trp Val Lys Gin Asn Asn Gly Lys Sex 505560 Lieu Glu Trp lle
Gly Ty:GhpiskilerAsiProvEyr Tys GhnGlyrT hed I TyL 55 AEF588AsndArg Lys
Phe Ly&%Gly Lys Ala Thr Leu*ffir Val Asp Lys Ser SE¥859095 Ser Thr Ala
Tyr Met Gin Lieu Lys Ser Lieu Thr Ser Glu Asp Ser Ala 100105110

Trp Ile Gly Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg
183 200 205

Lys Phe Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr
) 210 2158 220

Ala Tyr Met Glmn Leu Lys Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr
225 | 230 235 240

Tyr Cys Ala Arg Ser Val Gly Pro Met Asp Tyr Trp Gly ¢ln Gly Thr
245 250 255

Ser Val Thr Val Ser Ser Bsp Leu Glu Pro Lye Ser Ser Asp Iys Thr
260 265 270

' His Thr Ser Pro Pro Cys Pro Ala Pro #lu Leu Leu Gly Gly Pro Ser
2758 280 285

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
2390 295 300

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro
305 310 315 320

Glu Val Lys Phe Asn Trp Tyr Val Zsp Gly Val Glu Val His Asn 3la
325 330 335

Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val
340 345 250

Ser val Leu Thr Val Leu His Gln Asp Trp Deu Asn Gly Lys Glu Tyr
355 360 365

Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
370 375 380

Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu'
385 380 3585 400



Val Tyr Tyr Cys Ala Arg Ser Val Gly Pro Met Asp Tyr Trp Gly Gin
115120125 Gly Thr Ser Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly

Gly 130135140 Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Sex Ala Sex
Glu lle 145150155160 Val Lieu Thr Gin Ser Pro Ala Thr Lieu Sex Leu Ser

Pro

Prop}grGly %@g@‘é%éﬁ%oﬁ% A8 1ap 1760 Sak GJE AfY ThisseY Glu Asn

Val Tyr Ser Tyr Lieu Ala 180185190 Trp Tyr Gin Gin Lys Pro Gly Gin Ala
Pro Arg Lieu Leu lle Tyr Phe 195200205 -36- Ala Lys Thr Lieu Ala Giu

Leu

Valdr‘yfﬁllé?hfopﬁ?a%@@ Bie S&r
Thr Lleu Thr lle Ser Ser Lie

b

SErC2 1821552

(Z%Fé‘l’ysﬁi’r Asp Phe
In Pro Glu Asp 225230235240 Phe Ala Val

Tyr Tyr Cys Gin His His Ser Asp Asn Pro Trp Thr Phe 245250255 Gly Gin

Asry

Ser
450

Aryg
465

Leu

<210> 3.
<21l1>
<212
<213

DNA
<Z220>
223>

«4£00> 3
aagettgeeyg

gteataatgt
ccaggggaga
taccagcaga
retggagtec
agcagégtgg
cecacgttoeyg
ggatctggag
aggectgggg
aatatgcact
ccaggaaatg
gacaaatcct
gtotattict

ggcacaggga

acatcteceac

1518

Asp Gly Ser Phe Phe

"rp @ln @ln Gly Asa

455

470

485

ccatggattt
ccagaggaca
aggtceacaat
agoeaggato
ctgoctegett
aggctgaaga
gtgctgggac
gaggtgggay
ccteagtgaa
gugtaaagca
gtgatactte
cecagcacage
gtgcaagagt
ccacégtcac

cgtgcteage

His Asn His Tyr Thr Glmn Lys Ser Leu

Artificial segquence

TRU-015 polynuclectide

tcaagtgéag
aattgttote
gacttgcagy
ctocecocaza
cagtggcagt
tgetgecact
caagctggay
cteteagget
gatgtootge
gacacctaga
ctacaatcay
ctacatgeag
ggtgtactat
cgtbctetgat

acctgaactc

Leu Tyr Ser Lys

Val Phe Ser Cys

Leu

Ser
475

Ser
450

attttecaget
teccecagtete
geocagetcaa
cectggattt
gggtctggga
tattactgee
ctgaaagatg
tatetacage
aaggettetg
cagggeetyy
aagttcaagy
cteagecagee
agtaactett

caggageoca

ctgggtggac

_4-

CLYGHTRFEyEIVA BILAE I{%’%‘G%E?%EPGWFP@@§’%F’?BO§%Z?O

Thr Val Asp Lys Ser

460

Val Met His Glu Ala

480

Leu 8er Pro Gly Lys

teektgetaat
cagcaatecct
gtgtaagtta
atgccecate
cetettacte
agcagtggag
geggtggete
agtetgggge
gotacacatt
aatggattgg
gcaaggccac
tgacatctbga
actggtactt
aatcttgtga

cgtcagtett

495

cagtgcftca
gtetgeatet
catgeactgg
caacctgget
tctecacaatc
ttttaaccea
gggeggtggt
tgagteggty
taccagttac
agctatttat
actgactgta
agactctgeg
cgatgtctgg
caaaactesac

cotetteocce

60
120
1BO
240
300
3860

4290

540
600
€60
720
780
840

200



Ser Asp Lys Thr His Thr Ser Pro Pro Cys Pro Ala Pro Glu Lieu Lieu
275280285 Gly Gly Pro Ser Val Phe Lieu Phe Pro Pro Lys Pro Lys Asp
Thr Lieu 290295300 Met lle Ser Arg Thr Pro Giu Val Thr Cys Val Val Val
Asp Val Ser 305310315320 His Gin Asp Pro Glu Val Lys Phe Asn Trp Tyr
ccaaaadggp RGP SIgovar GleitgebSBeR IF RO ASTMEATHST Pt IS Arg GIRC
gacgtga@l}é %'leé(gé%’& %%%J&‘Ee%%%é@@é@@’éﬁé% g\a/.@t!_) %‘g\!@ééé%\t'g-rhr i/c?’éo
Lieu His Gin Asp Trp Lieu Asn 355360365 Gly Lys Glu Tyr Lys Cys Lys
cataatdgghSEIeABRASYS AletEREsHo AR PIer370375380aARCGiRCEYE THhaEle SEPEC
toctcdafy ARLYS Gl GiD.Rro drd Gla re Gin, 383300395400, Val Jyr Thr Ligy,
J cthaPrgj Pro leeraArgil s% %%%%gu Thrgl%%/s A%n In VaI%4 54?0%[5 Scer Lieu
aacaaadbier Cystagodal EysGhpfdre Jerrs Ser AuprtasAbe Vel 204254 30 &R0
Trp Glu, Ser Asn G!y Gin Pro. Gin Asn Asn Tyr Lys Thr Thr Pro 435440445
gaaccaclgl% Sﬁtﬁ%%c %p ger gstéfy < é!rgéﬁgea%ﬂe %%eu ﬁ?ra%e? Ii%fixeg Thr
ctgacctgee tggtcaaagg cttetatecea ageogacateg cogtggagtg ggagageaatbt 1320

gggcagoogy agaacaacta caagaccacy cotoccegtge tggactecga cggetoctic 13B0O
tteoctetaca geaagetcac cgtggacaag ageoaggtgge agoaggggaa cghtottctea 1440

tgotececgtga tgcatgagge tetgcacaac cactacacge agaagagccet ctccotgtet 1500

cegggtaaat gatetaga 1518
«210> 4

«<211> 499

<212> PRT

<213> Artificial sequence

<220>
<223> TRU-015 polypeptide

<400> 4
Met Asp Phe Gln Val Gln Ile Phe Ser Phe Leu Leu Ile SBer Ala Ser
1 5 10 15

Val Tle Met Ser Arg Gly Gln Iie Val Leu Ser Gln Ser Pro Ala Ile
20 25 30

Leu Ser Ala Ser Pro Glyv Glu Lys Val Thr Met Thr Cys Arg Ala Ser
35 40 45

Ser Ser Val Seyx 'Tyr Met His Trp Tyr CGln CGln Lys Pro Gly Ser Ser
590 55 60

Pro Lys Pro Trp Ile Tyr Ala Pro Ser Asn Leu Ala Ser Gly Val Pro
65 70 75 80

Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile
85 20 95

Ser Arg Val Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Gin Trp
100 145 : 110

Ser Phe Asn Pro Pro Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys
115 120 125



450455460 - 37 - Val Asp Lys Set Arg Trp Gin Gin Gly Asn Val Phe Se_t
Cys Ser Val 465470475480 Met His Glu Ala Leu His Asn His Tyr Thr Gin
Lys Se Leu Set Leu 485490495 Set Pro Gly Lys 500 <210> 25 <211>
1488 <212> DNA <213> Artificial sequence aagtgcagat aaattgtgtt
hsp GLylAOGIEEC0HECAAYCHG QticadiggRA0ANIRE 09AGCRI00L gagatagegce
130tgaagatttc agcagaataa ctacctacaa cagcctacat gatcggtcgg agcccaaatc
gtggaccgtc cccctgaggt actggtacgt acaacagcac gcaaggagta tctccaaagce
cln AlaMgR0ElAG; HICAYCUE.0/E3CAYICAACagga] tadadiccte cagiggatce
145 agtttattac ggaastoaaa ggtccagctg ctgaaaggct tggaaagagc ccggaagttc
gcagctcaag ccctatggac ttctgacaaa agtcttcctc cacatgegtg ggacggcegtg
ser vai 03SCHIAI0LE30010°200 5393000¢A9 CRAOTACta. clgclagica ceagecacce
aatgtttacasistaftttg gggacagact tgigaacatc ggtggcggtg gagecagictg
tctggttact cttgagtgga aagggcaagg agtctgacat tactggggte actcacacat
t g gigcata gteagegice gtctccaaca ccccgagaac
Aen MEth?c%ng;@ zr%tggé%%gg%tg%%ttg%é g%fgc%?aggcgc a'gea%cfégtgﬁgtc%gc
attccgataa gctcgggcegg gacctgagtc cattcactgg ttggaaatat ccacattgac
ggactc aaggaacctc ¢ctocaccgtg aacccaagga téa ccacga atgccaagac
Matcéggcg g—’ctgggg%%lé?éﬁgg o%g%%tg%gct%%%taﬁ? &3 é%@cé’¥8c§5§cgaa
ctggtaccaa agcagaagga catcagcagc tccgtggaca. tggtggatct ggaaaagcct
acaatatg tgatccttaf t caaa tgcagtctat agtcaccgtc cccagcacct
tys S g%%%(%%t%%gé@&%%ﬁ%gag&g@gé’ 5 ggéeé"cgséﬁggﬁra Eottatd Faccetgeee
caaaggcttc :

G
ot
R

Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Vval Tyr Phe Cys
225 230 235 240

Ala Arg val val Tyr Tyr Ser Asn Ser

Y yr Trp Tyr Phe Asp Val Trp
245

50 255

™

Gly Thr Gly Thr Thr Val Thr Val Ser Asp Gln Glu Pro Iwys Ser Cys
260 265 270

Asp Lys Thr His Thr Ser Pro Pro Cys Ser Ala Pro Glu Leu Leu Gly
275 280 2858

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu M=t
250 295 300

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val val Asp Val Ser His
305 310 315 320

Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr -Val Asp Gly Val Glu val
325 330 ) 335

His Zsn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr
340 345 - 380

Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
355 350 365

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile
370 375 380



Giu
385

tatccaagcg acatcgccgt ggagtgggag agcaatgggc agcoggagaa caactacaag
1320 accacgcctc ccgtgctgga ctccgacggc tecttettee tctacagcaa getcaccgtg
1380 gacaagagca ggtggcagca ggggaacgtc ttctcatgct ccgtgatgca
tgaggctctg 1440 cacaaccact acacgcagaa gagcctctcc ctgtctccgg gtaaatga
1ys 1488 72402 26 5210 498 <@l 22 RRI 5213y Avtifisial seduence <220>
<223> Humanized TRU-016 <400> 2655 Val lle lle Ala Arg Glgoval Glu lle
Val Leu Thr Gin Ser Pro Ala 202530 Thr Leu Ser Len Ser Pro Gly Gin Arg

AR M beR-28E GV AT IN3R4D40 S8r Gld Ash Val.TyL Serlyr Len Ala
Trp Tyr Giagin Lys Pro Gly 5052660 Gin Ala Pro Arg LensLen lle Tyr Phe

Ala Lys Thr Len Ala Gin Gly 65707580 lle Pro Ala Arg Phe Ser Gly Ser

Leu ThrGA¥sS%{91§ Wa[hf?%sh};f %ﬁl;_h&. %ggggégxs II Iﬁ§%§eﬁyal'le81§|u Pro Glu
- Asp PheyAla Val Tyr Tyr Cyssg¥n 10010511 430
Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
435 440 445
Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
450 455 460
Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met
465 470 475 480
His @lu Ala DLeu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
485 450 495
Pro Gly Lys
<210= 5
<211> 1482
<212> DNA
<213> Artificial seguence
<2Z20>
<223> Humanized TRU-016
<400> 5 ‘
atggaagccecge cagctecaget tobcttecte ctgetactet ggeteccaga taccacogga &0
gaaattgtgt tgacacagtc tcecageecace ctghteotttgt cteocaggega aagagocacce 120
ctcteoctgeoe gaacaagtgs aaatgtttac ageotacttag cotggtacca acagaaacct 180
ggocaggete ctaggetoct cabtectatbtt geaaasaccet tageagaagg aattcoccagec 240
aggtteagty gcagtyggate cgggacagac ttcactetea ccatcageag cotagageet 300
gaagattttg cagtitatta ctgtcaacat cattcegata atcogtggac atbcggecaa 360
gogaccaagyg tggaaatcas aggtggoggt ggetegoggeg gtggtggate tggaggaggt 420
gggacceggtg aggtgecaget ggtgecaghbct ggagcagagg tgaaaaagece cggagagtot 480
ctgaagattt cctgtaaggg atceggttac teattcactg gotacaatat gaactgggtg 540
cgooagatge cogggaaagy cctegagtygg atgogoasta ttgatccetta ttatggtggt 600
actacctaca acoggaagtt caagggccag gteactatetb ccgocgacaa ghocatcage 660

-7



His His Ser Asp Asn Pro Trp Thr Phe Gly Gin Gly Thr Lys Val Gin
115120125 lle Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly
Gly 130135140 Ala Ser Ala Val Gin Len Gin Gin Ser Gly Pro Gin Ser Gin
Lys Pro 145150155160 Gly Ala Ser Val Lys lle Ser Cys Lys Ala Ser Gl
accgoc“?ﬂj‘r“ SEFPHETH f@%i?b%‘? SECTEATR ASATRRSEARN TS VBFCYs Gin'2°
cgetcaghsf ASEEYdyS Sardaydain Q85400 Thpla LhtAsnHeAsePro Two
Tyr Gly Gly Thr Thr Tyr Asn Arg 195200205 Lys Phe Lys Gly Lys Ala Thr
c2g929cCEY PAFVFACASD CHE8EF ST 8B 21D PG RRCTSF MgtshfLen EFS
ctaggtoSst BRI Ser GiRASRSer AlaMaklyvk 225230235240 TyteysAla Asgo
Ser Val Gly Pro Met Asp Tyr Trp Gly Gin Gly Thr 245250255 Ser Val Thr
cggaccoghy SEHEERBER GRIPSITFS SECTETASH IAFSTHATS 260385278 Thr SEP

tteaactBER REGLIGRESQ AR B8 e L8 Gl GBI Q&M Yalggaggag

cagtaczaca
aatggcaagy
accatctecea
cgggatgage
agecgacatcg
cctoccgtac
ageaggtgge
cactacacgc
<210> 6

<211> 483
<212> PBRT

<213>

<220
<223>»

<400> 6
Met Glu Ala
i

Asp Thr Thr

Leu Ber Pro
35

Val Tyr
50

Ser

Arg Leu
65

Leu

Arg Phe Ser

gecacgtacey
agtacaagtyg
aagccaaagy
tgaccaagasa
cegtyugagty
tagacteooga
ageaggggaa

agaagagect

Pro Ala
5

Gly Glu Il

20

Gly Glu

Tyr Leu

Ile Tyr
70

Gly Ser
85

Glan Leu

Arg BAla

Ala Trp

Phe Ala

Gly Ser

tgtggtecage
caaggbetce
geagooooga

ccaggteoage

ggagagoaab

cggetootie
cgtoettctea

cteectgtet

Artificial segquence

Humanized TRU-016

Lieu

e Val Leu

Thr
40

Tyr
55

ys

Gly

gtectcacey
aacasageee
gaaccacagg
ctgacctgee
gggcagecgyg
ttectotaca
tgetecgtga

cegggtaaat

Phe Leu Leu

10

Thr Gln

25

Ser

Liews Ser

Cys

Gln Gln Lys

Thr Ala

75

Ley

Thr Asp Phe

g0

tectgeacca
taccagecec
tgtacacoct
tggteaaagg
agaacaécta
geaagetoae
tgeatgagyge

ga.

Lieun Leu

Trp

Thr
30

Pro Ala

Thr
45

Arg Ser

Pro Glin

60

Gly

Glu Gly Ile

Thr Leu Thr

ggactggety
catcgagasa
gocceccatee
cttotateoea
caagaccacyg
cgtgoacaay

tetgeacaac

Leu Fro.

15

Leu Ser

Glu Asn

Ala Pro

Ala

Pro
©80

Ile
a5

Ser

1020

1080

1140

1200

1260

1320

1380

1440

1482



275280285 Phe Len Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle Ser Arg
Thr 290295300 Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Gin Asp
Pro Gin 305310315320 Val Lys Phe Asn Trp Tyr Val Asp Gly Val Gin Val
His Asn Ala Lys 325330335 Thr Lys Pro A Gin Gin Gin Tyr Asn Ser Thr
Sex LeurGrArgigaf Varser %%3 ]V {eqﬁ’rl'h af’l‘:&ﬁl}-ﬁs%ﬁw 2% Trp Len
Asn Gly Lys Glu Tyr Lys 355360365 Cys Lys Val Ser Asn Lys Ala Leu Pro
Ala Pro lle Gin L Thr lle 370375380 Ser Lys Ala L s Gly Gin Pro Arg
Asp ASTGRY r%"%ﬂh\:fai? r PR §Jré5 38535039540 éeeri‘l‘l?gg&é’p Gin Len
Thr Lys Asn Gin Val Ser en Thr Cys Len 405410415 Val Lys Gly Phe Tyr
Pro Ser Asp lle Ala Val Glu Trp Gin Ser Asn 420425430 -40- Gly Gin Pro
Sty CLGHASEASITYIDYSIhehir B0 Bro VA LSy AR SBra 851 46445

Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu Ser
145 150 : 155 166

Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr SBer Phe Thr Gly Tyr Asn
1858 170 175

Met Asn Trp Val Arg G8ln Met Pro &ly Lys Gly Leu Glu Trp Met Gly
180 185 190

Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys
185 200 2058

Gly Gln Val Thr Ile Ser Ala Asp Lys‘Ser Ile Ser Thr dla Tyr Leu
210 215 220

Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala
225 230 235 240

Arg Ser Val Gly Pro Met Asp Tyr Trp Gly Arg Gly Thr Leu Val Thr
245 250 255

Val Ser Ser Asp Gln @Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser
260 265 270

Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leun
275 - 280 285

Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
290 2925 300

Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys
305 310 315 320

Phe Asn Trp Tyr Val Asp CGly Val Glu Val His Asn ala Lys Thr Lys
- 325 330 335

Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leun
340 345 350



Asp Gly Ser Phe Phe Len Tyr Ser Lys Len Thr Val Asp Lys Ser Arg
450455460 Trp Gin Gin Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
Leu 465470475480 His Asn His Tyr Thr Gin Lys Ser Len Ser Len Ser Pro
va1 G008 495000495, 3105 AL 2122 <2137, 52202 27,1503 DNA
Ai’éﬁcwfl séqienice <2335 kumanized TRU- 16 1£400> 27 atggaagcac
gcggtccagc tcctgcaagg aatggaaaga aaccggaagt atgcagctca ggccctatgg

togggoggtg gtgttgacac tgccgaacaa getectagge agtggeagty tttgcagttt
Serclgctacict g&ﬁﬁaﬁﬁgg%%?agggtét Ia%té} af%:cit%%c %%gga%ag?gtﬁc gtct
tcagtcaccg tcaggaggag ttgtctccag ttagectggt accttageag ctcaccatca
gataatccgt aaatcttctg ccgtcagtct gaggtcacat tacgtggacy ageacgtace
LYSgﬁbYa@éﬁg?r&@ggté%bu%é’g%b?g%%’t@%éaﬁ%ﬁchgc 5Ragaa 25hgaattce
gcagcctaga ggacattcgg acaaaactca toctcttcee gegtggtggt gecgtggaggt
gtgtggtcag gcaaggtctc tggcggtgge tagegaaatt caccctctoc acctggecag
Aspateariittc e ctydat R dg aﬁﬁci@&t&@ﬁcg%%cla%eﬁéc Yoacgtgage

gcataatgcc cgtcctcacc caacaaagcc

Thr

Val

Ala
3gs

Gly Phe Tyr Pro Ser Asp Ile Alas Val Glu 3lu Ser

420 425

Asn Gly Gln
430

Trp

Thr Thr Pro Pro Val Leu

440

Glu Asn
435

Pro Asn Tyr Lys Asp Ser Asp Gly

445

Phe Phe Leu Thr Val

450

Ser Leu Tyr Ser Lys Ser Arg Trp €ln

455

Asp Lys

480

Leuy His Asn
480

Hig Glu Ala

475

Gln Ser Val Met

465

Val Phe Ser
470

Gly Asn Cys

Ser Leu Ser Pro Gly Lys

480

His Tyr Thr Gln Lys Ser Leu

4B5

<210> 7

<21l» 1482

<212>» DNA

«213> Artificial seguence

<220>

«223> Humanized TRU-C16

<400 7

atggaageocc
gaaattgtgt
ctetectgee
ggcoaggeto
aggttcagtyg
gaagattttg
gggaccaagyg

gggagctetg

ctgaagattt

cagctcaget
tgacacagtc
gaacaagtga
ctaggetect
gecagtggate
cagbttatta
tggaaatcaa
aggtgcagct

cctgtaaggg

tetettcete
tocagocaceo
aaatgtttac
catctabttt
cgggacagac
ctgtcaacat
aggtggeggt
ggtgeagtet

atecagttac

ctgctactet
ctgtetttgt
agctacttag
gcaaaaacct
ttcactctea
cattccgata
ggetegggeyg
ggagcagagg

tecattcactg

-10 -

ggetoccaga
ctocaggega
cctggtaccea
tagcagaagg
ccatcagecag
atccgtggac
gtggtggatce
tgaaaaagec

gctacaatat

taccaccgga
aagagocace
acagaaacct
aattccagee
cctagagecet
attecggecas
tggaggaggt
cggagagtct

gaactgggtg

60

120

180

240

300

360

420

480

540



ctcccagecc gtgtacaccce ctggtcaaag gagaacaact agcaagctca atgcatgagg tga
ccatcgagaa tgcccccatc gettctatcc acaagaccac ccgtggacaa ctctgcacaa
aaccatctcc aaagccaaag ccgggatgag ctgaccaaga aagcgacatc gecgtggagt

A CLactacary. £agagageg

gcctceegtg ctggactcc
cgecagatye. S0eeRRBPaEcAG T

30 6

cagc

g%%%aa ACgQCICCit acgtcticte Teiecatgte

actaccb@&aaaeggag;&a&sg@a@etgcg&aﬁ&@@gcaggcggwaa cltcctotaed @80 660

atgctccgtg1440 tccgg taaal500 1503 <210> <211> <21 <213> <g§g>
accgcct%8§ tgcaatggag cagcc gaag gecteggaca cogecatgta tiac gtgca
cgcteagteg geocctatagga ctactgggge cgoggeacec tggtecactgt ctectektgat 780
caggagccea aatcttctga caaaactcac acatetocac cgtgeeeade acctgaacte B840
ctgggtggac cgteagtott cctcttecece ccaaaacccea aggacacoct catgatctee 500
cggacccocetyg aggtcacatg cgtggtggty gacgtgagec acgaagacec tgaggtcaag 250
ttcaactggt acgtggacgg cgtggaggtg cataatgeoca agacaaagcec gogggaggag 1020
cagtacaaca geacgtaccg tgtggteage gtcctcaceg toctgeacea ggactggetyg 1080
aatggeaagy agtacaagtg caaggtctec aacaaageec. toocagooeo catcgagaas 1140
acecateteca aagocaaagg goagooooga gaaccacagg=tg;acaccct gocceeatoe 1200
cgggatgage tgaccaagaa ccaggitcagce ctgacctgec tggtcaaadg cttotateca 1260
agcgacatey cegbggagtyg ggagageaat gggeagecgg agaacaacta caagaccacy. 1320
cecteococgtge tggactecga cggetcectte tteoctetaca geaagetcac cgtggacaag 1380
ageagatgge ageagygggaa cgtectbetea tgeteegtga tgeatgagge tetgeoacaac 1440
cactacacge agaagagect ctecetgtcet cogggtaaat ga 1482
<210> 8
<21l> 493
«212> PRT
<213> Artificial seguence
<Z220>
<223> Humanized TRU-016
<400> 8
Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leuw Leu Trp Leu Pro
1 5 10 15
Asp Thr Thr Gly Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser
20 25 30
Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Thr Ser Glu Asn
35 40 45
val Tyr Ser Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Cln Ala Pro
50 55 60
Arg Leu Leu Ile Tvr Phe Ala Lys Thr Leu Ala Glu Gly Ile Pro Ala
&5 70 75 80

-11 -



500 PRT Artificial sequence <223> Humanized TRU-016 <400> 28 Met
Glu Ala Pro Ala Gin Leu Let Phe Leu Leu Let Leu Trp Leu Pro 151015
Asp Thr Thr Gly Ala Val Gin Leu Gin Gin Ser Gly Pro Glu Ser Glu 202530

Lys Pro Gly Ala_Ser Val Lys lle Ser Cys Lys Ala Ser.Gl rser 3540
Arg Phe ﬁ%ﬁﬁyqf\/z’%ﬁﬂ}&s%eﬁ/l& S%LJI"I‘@O al%f?s%fn %éln hsrnxg]rtiy/ E%g Ser ®
205560 Let Glu Trp lle Gly Asn lle Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr
5707580 Asn Arg Lys Phe Lys Gly Lys Ala Thr Leu. Thr Val Asp Lys Ser
Ser Le“S@PSE(??@SéS?h?%ﬁ?rﬁét H)% EY&, L%Ssg%rf_eillﬁ'ﬁrlé}e?eélz A?/sp Ser
Ala 100105110 Val Tyr Tyr Cys Ala Arg Ser Val Gly Pro Met Asp Tyr Trp
Gly Gin 115120125 Gly Thr Ser Val Thr Val Ser Ser Gly Gly Gly Gly Ser
Bsp AsnQyCRBRREBISTA0 By Sef @N@?%Yﬁb@%e?@lﬁﬁy%% Gly Ser
AlaSer Glu lle 145150155160 Val Len Thr Gin'Ser Pro Ala Thr Len Ser

Len Ser Pro Gly Gin Arg
Gly Gly Gly Ser Gly Gly Gly Gly Sexr Gly Gly Gly Gly Ser Ser Glu
130 135 140 -

val Gln Deu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu Ser
145 150 155 160

Leu Liys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Gly Tyx Asn
168 170 175

Met Asn Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Txp Met Gly
180 185 120

Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys
185 200 205

Gly Gln val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu
210 215 220

Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyx Tyr Cys Ala
225 230 2358 240

Arg Ser Val Gly Pro Met Asp Tyr Trp Gly Arg Gly Thr Leu val Thr
2458 250 255

Val Ser Ser Asp Gln Glu Pro Lys Ser Sexr Asp Lys Thr Hisg Thr Ber
260 265 276

Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu
275 280 285 °

Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
220 285 200

Vval Thr Cys Val vVal Val RAsp Val Ser His Glu Asp Pro Glu Val Lys
305 310 315 320

Phe Asn Trp Tyr Val Asp ¢ly Vval Glu Val His Asn Ala Lys Thr Lys
325 . 330 335

-12 -



165170175 Ala Thr Len Ser Cys Arg Thr Ser Gin Asn Val Tyr Ser Tyr Len
Ala 180185190 Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Len Leu lle
Tyr Phe 195200205 Ala Lys Thr Len Ala Gin Gly lle Pro Ala Arg Phe Ser
Gly Ser Gly 210215220 Ser Gly Thr Asp Ph n Thr.lle Ser Ser Len
Arg é%‘Fﬂ)‘éG‘#f%%’?%?Sﬁ%% 3%13% %$ 113%5#}%&% ]G%eﬁis His Ser
Asp Asn Pro Trp Thr Phe 245250255 Gly Gin Gly Thr Lys Val Glu lle Lys
Gly Ser Ser Gin Pro Lys Ser 260265270 Ser Asp Lys Thr His Thr Cys Pro
Val PRECYSPIPART P B YRS 275580555 ié/ FPFEBAY Val Phe Len
Phé Pro Pro Lys Pro Lys Asp Thr Leu 290295300 Net lle Ser Arg Thr Pro
Gin Val Thr Cys Val Val Val Asp Val Ser 305310315320 His Gin Asp Pro
Ser GRPVEILYS PHEAST gfr?jl‘FyF”EPaIIA§p%1’y V4 Gl 398356535 al His Asn

37% Ala Lys Tin Lys ProB’Arg Gin Gin Gin Tyr Asn Bar Thr 340345350

Pro

Thr

Val

Ala
385

Lys Gly Gln Pro Arg Glu Pro Gln
280

Val Tyr Thr Leu Pro Pro Ser
395 400

Asn Gln Val Sexr Leu Thr Cys

410

Leu Val Liys
415

Glu Thr Lyé

405

Arg Asp Leu

Val Glu

425

Gly Pke Ile Ala Glu Ser Aesn Gly Gln

430

Pro Ser

420

Ty Asp Trp

Thr Thr val Leu

440

Glu Asn Asn Proc Pro

435

Pro Tyr Lys hsp Ser Asp Gly

445

Phe Phe Val

450

Ser Leu Tyr Ser Lys Leu Thr Ser Arg Trp Gln

455

Asp Lys

460

Leu His Asn
480

His Glu Ala

475

Gln
465

Gly Phe Ser val Met

470

Asn Val Cys Ser

Thy Gln Ser Pro

4990

His Tyr Lyg Ser Leu Ser Leu Gly

485

Liys

<210> 9

«21i> 1482

<212> DNA

<213> Artificial sequence

<220>

<223>» Humanized TRU-C16

<400> 9

atggaagcee
gaaattgtgt
ctcoteotgoe
ggegaggetc
aggtteagtg
gaagattttg

gggaccaagy

cagctcaget
tygacacagtc
gaacaagtga
ctaggetect
gcagtagate
cagtttatta

togaaatcaa

tetettocteo
tceagecace
aaatgtttac
catctatttt
cgggacagac

ctgtecaacat

aggtggcggt

ctgetactet
ctgtetttgt
agcetacttag
gcaaaaacct
ttcactectea
cattececgata

ggctegggey

-13 -

gygcteccaga
ctccaggoega
cectggtacca
tagcagaagg
ccatcageag
atecgtgygac

gtggtggatce

taccacogga
aagagocacc
acagaaacct
aatteocagee
cctagagecct
attcggecasa

tggaggagat

650

120

180

240

300

360

420



Tyr Arg Val Val Ser Val Leu Thr Val Len His Gin Asp Trp Len Asn
355360365 Gly Lys Gin .Tyr Lys Cys Lys Val Ser. Asn Lys Ala Len Pro
Ala Pro 370375380 lle Glu Lys Thr lle Ser Lys Ala Lys Gly Gin Pro Arg
Gin Pro Gin 385390395400 Val Tyr The Len Pro Pro g.Asp Gin Lan
S9gACCITTHy i%%tﬁ%??éﬁng\?g?%%tfgoﬁsg 43 Q Serélli_eu Thr C%%%I%n al Lys Gly
ctgzagatiPbectysPro;SerAspdie Wa VYad 126425180:6in g GlaeSee s Gly SR
Pro Gin Asn Asn Tyr Lys Thr Thr Pro 435440445 Pro Val p Se
cgecagatgEn CH PRSP cegg%tr?gryar g?i@%tﬁeﬁt?ﬁ%ri%tdc&%ﬁ%t %%?éA%sp Ly%sGO
actacctaofl AEEERLo N GilkGdy AsndtabPheSercCyscSeritakl6547GE754809¢@t

His Gin Ala Len His Asn His Tyr Thr Gin |—,%S Segzlg_gg §te£cltegr%éc8a54904fg§

35

Val Tyr Ser

50

Tyr Leu Ala Trp Tyr Gla Gin

420

55

Lys

45

Pro Gly Gin Ala Pro

&0

accgcctaggrﬁaa@i?gﬁs% %W%‘?ﬁaég cteggaca goca
cgeteagtes gecctatgga ctactggggc cgeggeacee tggtceactgt ctectetgat 780
caggagecca aatettcotga camaacteac acatctocac ogtgeccage acctgaactc 840
ctgggtggac cgtcégtctt ectottooce ccaaaaccoca aggacacccht catgatctoe 300
cggaccoctg aggtcacatg cgtggtggtg gacgtgagee acgaagaced tgaggtcaag 960
tteanctggt acgtggacgyg cgtggagghbg cataatgeca agacaaagec goegyggadgag 1020
cagtacazaca gcacgtaceg tgtggteage gtocteaccg tcotgeacca ggactggetyg 1080
aatogeaagg agtacaaghtg caaggtctec aacaaagecec tececcagecoe catogagaaa 11490
accatctcoea asgccaaagy goagecoceoga gaaccacagg tgtacaccoct geceecabee 1200
cgggatgage tgaccaagaa ccaggtcage ctgacctgec tggtcaaagg cttctateea 1260
-agcgacatcg cogtggagtg ggagageaat gggcageogg agaacaacta caagaccacg 1320
cctoccegtge tggactoega cggetectte ttcctétaca gcaagetcae cgtggacaag 1380
agcaggtgge agcaggggaa cétcttctca tgeotoegtga tgeatgagge tctgeacaac 1440
vactacacge agaagagcet ctecetgtet cegggtaaat ga 1482
<21l0> 10
211> 493
«2i2> PRT
«213> Artificizl seguence
<220>
<223> Humanized TRU-C16
<400> 10
Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
1 5 10 1s
Asp Thr Thr Gly Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser

20 25 30
Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Thr Ser Glu Asn



<211> _1479 <212> DNA <213> Artificial sequence <220> <223>
Humanized TRU-016 <400> 29 atggaagcac cagcgcagct tctcttcctc
ctgctactct ggctcccaga taccaccggt gaaattgtgt tgacacagtc tccagccacc
ctgtctttgt ctccapc%1 €9 aagageeace Gtelectaes c3qgtga aagtgtttac

arg heu 5gttddftadethgtacca agggaaracﬁuggggaggctc ctaggctcct catctatttt
gcaaaaacct tagcagaagg aattccagcc 60. 120 180 240 aggttcagtg
gcagtggatc cgggacagac ttcactctca ccatcagcag cctagageet 300 gaagattttg

Arg Phe Sggt a@ﬁ@t?ﬁgcﬁ?‘éaﬁ&éﬁ% %ﬁ@cg%eg% at c%ug?(g:lga Osgegrgaccaagg
tggaaatcaa aggtggcggt ggctcgggceg gtggtggatc tggaggaggt 420
ggagctagog cggtccagct gcagcagtct ggacctgagt cggaaaagcc_tggcgcttca

Ser Leu £@p @%é&t?&@tﬁ@ﬁaﬁ%% E?@'E’g%lt‘féc Eﬁtt%%sctg 1@% ﬁaﬂtg? gse%%tgggtg 540
aagcagaata atggaaagag ccttgagtgg attggaaata ttgatcctta ttatggtggt 600

actacctaca accggaagtt caal caal ccacattga ctgtagacaa afcctcca
Asp Asn Pro Trp Thr Phe Gly Gln gG%’ Thg %ys ValgGlu 169 Liys Gly gc 660

115 129 125

gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Thr Gly Giu
130 135 140

val Gln Leu Val Gln Ser Gly Ala Glu Ser Lys Lys Pro Gly Glu Ser
145 150 155 160

Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr ¢ly Tyr Asn
. 165 17¢ 175

Met Asn Trp Val Arg Glan Met Pro Gly Lys Gly Leu Glu Trp Met Gly
180 185 150

Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr ARsn Arg Lys Phe Lys
195 200 205

Gly Gln val Thr Ile Ser Ala Asp Lys Ser Ile Sex Thr Ala Tyr Len
2140 215 220

Gln Trp Ser Ser Leu Lys Ala Sexr Asp Thr Ala Met Tyxr Tyy Cys Ala
225 230 235 240

Arg Ser Val Gly Pro Met Asp Tyr Trp Gly Arg Gly Thr Leu Val Thr
245 250 255

Val Ser Ser Asp Gln Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser
260 265 o270

Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu
275 280 285 '

Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
2590 295 300

Val Thr Cys Val Val val Asp Val Ser His Glu Asp Pro Glu Val Lys
305 310 315 320

-15 -



acagcctaca tgcagctcaa gagtctgaca tctgaggact ctgcagtcta ttactgtgca 720
agatcggtcg gecctatgga ctactggggt caaggaacct cagtcaccgt ctcctcgage 780
gagcccaaat cttctgacaa aactcacaca tctccaccgt gcccageacc tgaactcctg 840

accgt ca tCt
mne nan SESTRECLSSCIEL CHeoRRCA BRaeE A0 BeacklcaNpalpicoctl 000
@ g tacaacaggg ggcaaggagt atctccaaag gatgagctga
gacatcgccg cccgtgctgg aggtggcagc tacacgcaga tcacatgcgt tggacggcgt
Pro Arg taCCgtgt acaaglgeaa ceaag g%a Ccaa%ai‘cﬁﬁtg&azg@eﬁg%QPtCCgang
gé‘é Pad&gctidtc @’@t@ goc §§agotgcat ggfeagcgte ggtctccaac
gccccgagaa ggtcagcectg gagcaatggg ctccttctte cttctcatge cctgtctccg
. gtgagccac tgccaaga ctcaccgtcC aaagccctcc ccacaggtgt acctgcct
Thr V. Giu g E' 99
éﬁﬁaﬁiﬂcﬁacgﬁ%agﬁ%bgn@éta Hodisadtga g@gagcgi% cdaageegeg
tgcaccagga cagccccecat acaccctgcec tcaaaggctt acaactacaa agctcaccgt
v 1- < atgaggctct ggtcaagttc g ggagcag ctggctgaat C aaaacc cccatcccgg'
sl ser diarcéaigtda gggt é’a‘f&gébﬁ é1c§§§03 éﬁ 650680 1140
1200 1260 1320 1 1440 1479
Ala Lys Gly @ln Pro Arg Glu Pro Gln val Tyr thr Leu Pro Pro Ser
385 350 385 400
Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys
405 410 ' 415
Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Txp @lu Ser Asn Gly Gln
420 425 £30
Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly
4358 440 445
ger Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln
450 455 460
Gln Gly Asn val Phe Sexr Cys Ser Val Met His Glu Ala Leu Hisz Asn
465 470 475 480
His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
485 4990
<210> 11
<21l1l> 1482
«212> DHA
<213> Artificizl sequence
<220>
223> Humanized TRU-016
<400> 11 ]
atggaagceeoe cagcteoaget tctotteote ctgetactet ggetoccaga taccaccgga &0
gaaattgtgt tgacacagte teocagocace ctgtetttgt ctocaggega aagagecaco 120
ctotoctgoe gaacasaghbca asatgtttac agcetacttag cctggtacca acdgesaacct 188
ggccaggete ctaggetect catctattit geazaaacct tagcagaagg aattecagec 240
aggttcagtg geaghtggatc cgggacagac ttcactetca ccatcageag coctagagect 300

- 16 -



<210> 30 <211> 492 <212> PRT <213> Artificial sequence <220> <223>
Humanized TRU-016 <400> 30 Met Glu Ala Pro Ala Gin Leu Leu Phe Leu
Leu Leu Leu Trp Len Pro 151015 Asp Thr Thr Gly Gin lle Val Len Thr Gin

Ser Pro Ala Thr Leu Ser 202530 Len Ser Gi L
a0 TH SeF G ARH 3028 VA Fof STy Lo AT Tor G S

gggaccaaéé’st&f;@a@%@%@&&@5@5@&%@@@3@@% Edea@lmﬁys Thr4&h
Ala Glu Gly lle Pro Ala 65707580 Arg Pile Ser Gl Ser G gly TQr
gggaCCQQ%&W@WT‘eﬁ%ﬁfﬁ%@&r%@@ﬁ@g%grii_geaa?flu%/ Plle Ala Val

ctgaagatgy rc&%%@na@&ﬁﬂﬁé@r Mé&:ﬂ.@ é«smésm&mé&qrﬁgg@de Gly@in

Gly Thr Lys Val Glu lle Lys Glé/

cgecagatge cegggaaadyg cctegagtog atgggeaata ttgatecotta ttatggtggt 6G0

actacctaca accggaagtt caagggecayg gtcactatet cogeoogacaa gtecatoage 660

accgectace tgcaatggag cagoctgaag gecteggaca cogocatgta ttactgtgea 720

egcotecagteg gecctatgga ctactgggge cgeggeaccc tggteactgt ctectetgat 780

caggagccca aatcttctge casaacteac acatecteocacs cgtgoccage acctgaacto B840

ctogggtggac cgtcagtott cctettecco cocaaaaccea aggacacccet catgatctec 800

cggacoectg aggtcacatg cgtggtggtg gacgtgagce acgaagacce tgaggtcaag 960

tteoaactggt acgtggacgg cgtggaggtg cataatgcca agacaaagec geogggaggay 1020

cagtacaaca geacgtaceg tgtggtcage gtccteacecg tectgeacca ggactggotg 1080
. aatggcaagg agtacaagtg caaggtctoc aacaaagcccitcccagcccc catcgagaas 1340

accatctoca aagocaaagy goagooccga gaaccacagyg tgtacacect goceccatee 1200

cgggatgagc tgaccaagaa ccaggtcage ctgaccetgeo tggtcaaagg cttctatcca 1260
~agcgacateg ccgtggagtyg ggagageaat gggeageegy agaacaacta caagaccacy 13290

cctccegtge tggactecga cggetectie ttoctotaca geaagetcac cgiggacaag 1380

agcaggtgge agcaggggaa cgtettetea tgectecghga tgeatgagge tektgcacaac 1440

cactacacgc agaagagcect chtocctgtet cogggtaaat ga 1482

<2105 12

<211l> 4983

<212> PRT

<213> Artificial segquence

<220>

<223> Humanlzed TRU-016

<400> 12

Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu
1 5 10

Trp Leu Pro
15

Thr Leu Ser

Asp Thr Thr Gly Glu Ile Val Leu Thr Gln Ser Pro Ala
. 30

29 25

Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Thr Ser Gln Asn

35 40 45

.17 -



val

Arg

65

Ber

Asp

Gly

Val

145

Leu

Met:

Asn

Gly

Gln

228

val

Pro

Phe

Tyr
50

115120125 Gly Sly Gly Set Gly Gly Gly Gly Set Gly Gly Sly Gly Ala Set
Ala 130135140 Val Gin Leu Gin Gin Set Gly Pro Gin Set Gin Lys Pro Gly
Ala Set 145150155160 Val Lys lle Set Cys Lys Ala Set Gly Tyr Set Phe

Thr Gly Tyr Asn 165170175 Met Asn Tr Val sly Lys Set
°&h @Y&% II@‘IGI %dTlYé% gl KSR ﬁ“é,APr IG)i)fyrﬂllﬁ%néfy é[il'i/ Thr Thr

- Tyr Asn Arg Lys Phe Lys 195200205 Gly Lys Ala Thr Len Thr Val Asp Lys

Leu

Phe

Leu

Asn

Gly

130

Gln

Lys

AE_.II

Ile

Gln
210

Trp

Ber

Ser

Pro

Pro
290

Set Ser Set Thr Ala Tyr Met 210215220 Gin Len L Set Len Thr Set Gin
RSP &8 AEVALT )ﬁlfyf‘@é%’a%%m%f&% §e%r\?a€x y Pro Met
Asp Tyr Trp Gly Gin Gly Thr Set Val Thr 245250255 Val Ser Set Set Gin
Pro Lys Set Set Asp Lys Thr His Thr Set Pro 260265270 Pro Cys Pro Ala

Brs @WL%?FL@HYSW’SI?]F’?&P%&E Fie Tn P %@2@% Pro Pro Lys
Pro Lys Asp Thr Len Met lle Set Arg Thr Pro Gin Val

Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln His His Ser
100 105 110

Pro Trp Thr Phe Gly Gln Gly Thr Lys Val ¢lu Ile Lys Gly
115 120 125

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Thr Gly Glu
135 140

Leu val @ln Ser Gly Ala @lu Val Lys Lys Pro Gly Glu Ser
150 155 160

Tle Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Gly Tyr Asn
165 17¢ 175

Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met Gly
180 185 1580

Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys
195 200 205

Val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu
215 220

Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala
230 235 240

val Gly Pro Met Asp Tyr Trp Gly Arg Gly Thr Leu Val Thr
2435 250 255

Ser Asp Gln Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser
250 255 270

Cys Pro Ala Pro Glu Leu Leu Gly @ly Pro Ser Val Phe Leu
275 280 285

Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arxg Thr Pro Glu
295 300

-1%-



305

290295300 Thr Cys Val Val Val Asp Val Set His Gin Asp Pro Gin Val Lys
Phe 305310315320 Asn Trp Tyr Val Asp Gly Val Gin Val His Asn Ala Lys
Thr Lys Pro 325330335 Arg Gin Gin Gin Tyr Asn Ser Thr Tyr Arg Val Val

Set Val Len Thr.340345350.Val.l.eu His Gi Len Gay Lys
Val Thr Cyg .?T)E/Lr L‘)T/% GalL%gngFi LValleu His Gln ASg BR.LemASH:

Y€o 5536036558t Asn Lys Ala Len PraoAla Pro lle
Gin Lye Thr lle Set Lys Ala 370375380 -46 - Lys Gly Gin Pro Arg Glu Pro

85390 4 Thr L
Phe Asn AER &Y §§S%?PLS%¥H‘{P a',‘sz Leys %}Iﬁs Rl Len Thr LS

Fro Arg feh ?gs‘@ﬂ&"&”ﬁ&ﬁ%rﬁ%ﬂ}@’sﬁf 1Ys"S2rArg

Thr Val

Val Ser
370

hla Liys

385

Arg Asp

Gly Phe

Gin Val Tyr Thr Leu Prg Pro, Ser.
Vé%( ['ys Gly 4054104i% Phe Tyr Pro Ser
Asp lle Ala Val Glu Trp Gin Ser Asn Gly Gin Pro 420425430 Glu Asn Asn
Tyr Lys Thr Thr Pro Pro Val Len Asp Ser Aip‘%y éff?(gﬁ49gf§5 Phe the
rp & Gin

Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys
355 380 365

asn Dys Ala Lel Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys
375 380

Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser
350 385 - 400

Glu Leu Thr Lys BAsn Gln Val Ser Leu Thr Cys Leu val Lys
405 410 415

Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln
420 425 430

Pro Giu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly

Ser Phe
450

435 440 445

Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ber Arg Trp Gin
455 460

Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala TLeu His Asn

465 470 475 4890
His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
485 490
<210> 13
<211> 1482
<212> DNA
<213> Artificial sequence
<220>
«223> Humanized TRU-016E
<400> 13
atggaagccoe cagectoaget tetebtocte ctgetactet ggeteccaga taccaccgga &0
gaaattgtgt tgacacagtc tceagecacc ctgtcttitgt ctecaggega aagagccacc 120
ctcteoctgoe gaacaagtga aagtgtttac agctackttag cctggtacca acagaaacct 180
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450455460 Gly Asn Val Phe Ser Cys Ser Val Met His Gin Ala Len His Asn
His 465470475480 Tyr Thr Gin Lys Ser Len Ser Len Ser Pro Gly Lys
485490 <210> 31 <211> 1479 <212> DNA <213> Atrtificial sequence
<220> <223> Humanized TRU-016 <400> 31 atggaaqcac gaaattgtgt ., ,
99‘1‘35‘99%&&6&@%@6E)‘é’i:a@agt&‘éaééﬁﬁc%‘@?@agaggﬁ%tﬁ?& ﬁ%%a%cgaaég ggagetageg

aggt tcadfigangalibgagcagagia aglacenna teagraacacageseggeg gelgutactct 300
ctgictitgt agctacttag gcaaaaacct ticactcica cattcegata g?

ctc Cc
PRI e S e Ch e s

=3
caaggaacct

gagaccadYCICEEANA CleCAggEgR-EEI0YancayiRgeagasgGaatcaggagualorgtggac: o
gtggtggatc cggaaaagcc gctacaatat ttgatcctta ctgtagacaa Ctgca tcta

gggacCogiReR It~ escABEgH ST gerace Koy HEARRT Fhtfc CR5EE 1 5haget®®

ctgaagalicOgcERAlONAGgRATGL tadeTctica 0aRcI0gat Stalgglogh AleatRnROC 520
ttactgtgca ctcctcgagc gagcccaaat cttctgacaa aactcacaca tgcccaccgt

cgccaga T CAYeaee 1A R IEE T S g g CRIR AR e fa BB agg °°°

actacet&%a%%%tggﬁ%%@%%%ggg%%gc@@a&E%eet%gt:gggggw@e@tea@@@acg 660
aagaccctga ggtcaagttc aactggtacg tggacggcgt ggaggtgcat aatgccaaga

accgectamadycegtg[gagautiEy tacaacheRrEataCag it gite ER%ecgtct?®
cgctcagtt.ggagg 9919&%5%9 %‘&%@B@Q @%QE@@%QQ@@&QQ%C%@%CCW@ 80

cagcccccat cgagaaaacc atctccaaag ccaaagggea geceegagaa ceacaggtgt
caggagcmmwcccgeamgfgwgmea%%gmﬁ@%@EEF@%\%‘&Tﬁcctgé 0
ctgagtoiSaaaggctl claiccaaqs gacalcdecg,loaaalanga Hageaataag £agecggagsoo

caactacaa gaccacgcct cccgtgctgg actccgacgg ctccttcttc ctctacagca

cggacccagriesgtgt guaraayagtaggtggeaseaggiRRR Gt catgRtetiigatge
ttcaactgé%ag g%%tg 885@&@%%5%%%%%@9&89@9%9&%&9&9}9@899%@9%@1% 1020
cagtacaaca gcacgtaceg tgtggteage gtooteaccg tectgeacca ggactggetyg i080
aatggeaagyg aghacaagtyg caaggtctoc aacaaageco toeccageoeco catcgagaaa 1140
accatcteora aagccaaagyg geagecocga gaaccacagy tagtacacect geoecocatee 1200
cagggatgage tgaccaagaa ccaggicage ctgacchgee tggtoaaagg cttetatcca 1260
agcgacateg cogtggagtg ggagagceaat gggcagecdg agaacaacta caagaccacg 13220
cotccogtye tggactecocga cggebcctte thectctaca gocaagetocac cgtggacaag 1380
agcaggtgge ageaggggaz cgtettotca tgcteocogtyga tgeatgagge tetgeoacaac 1440
cactacacge agaagagcoct cteocctgtet ccgggtaaat ga : 1482
<21C> 14

<211l> 4893

<212> PRT

<213> Artificial sequence

<220
<223> Humanized TRU~016"

<400> 14
Met @Glu Als Pro Ala Gln Leu Deu Phe Leu Leu Leu Leu Trxrp Leu Pro
1 5 10 15

Asp Thr Thr Gly Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser
' 20 25 30
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Leu

Val

Arg

65

Arg

Ser

Asp

Gly

Val

145

Lau

Met

Asn

Gly

Gln

225

Val

Pro

Ser

YL

50

Leu

Phe

Leu

Asn

Gly

130

Gln

Lys

Asn

Ile

Gln

216

Trp

Ser

Ser

Pro

<210> 32 <211> 492 <212> PRT <213> Artificial sequence <220> <223>
Humanized TRU-016 <400> 32 Met Glu Ala Pro Ala Gin Leu Leu Phe Leu
1 :510 Leu Leu Leu Trp Leu Pro 15 Asp Thr Thr Gly Glu lle Val Theta Thr
Gl 351 in AR J huTagh Sar,20ep30 ke BanfraGlydain A Ala Thr
Iggn er Cys Arg Thr Bag Gin Asn 354045 ValsByr Bar Tyr Len Ala Trp Tyr
Grlln Gin Lys Pro Gly Gin Ala Pro SO5560 Arg Len Leu lle Tyr Phe Ala Lys
Thr Len Ala Gin Gly lle,Pro Ala 63707580 ArgRhe-ser&ly sier Gly B

\ ? £ y Bar
é‘f’fﬁ?’rrAs%u eT ﬁ.e?ﬁ'hr fle Ser 59@95 Ba?Len Gin Pro Gin Asp
Phe Ala Val Tyr Tyr Cys Gin His His Bar 100105110

Leu Ile Tyr Phe Ala Lys Thr Leu Ala Gilu Gly Ile Pro Ala
: 70 75 80

’

Ser Gly Ser Gly Ser Gly Thr Asp Phe Thxr Leu Thr Ile Ser
85 20 o5

Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln His His Ser
100 105 110

Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Liys Gly
115 120 125

@ly Ser Gly Gly Gly Gly Ser Gly @ly Gly Gly Thr ¢ly Glu
135 140

Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu Ser
150 155 160

Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Gly Tyr Asn
165 170 175

Trp Val Arg Gim Met Pro Gly Lys Gly Leu Glu Trp Met Gly
180 185 1380

Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys
185 200 205

val Thr Tle Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu
215 226

Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala
230 235 240

val Gly Pro Met Asp Tyr Trp Gly Arg @ly Thr Leu Val Thy
245 250 255

Ser Asp Gln Glu Pro Lys Ser Ser Asp Lys Thr Hig Thr Ser
260 265 - 270

Cys Pro Ala Pro Glu Leu Leu ély @ly Pro Ser Val Phe Leu
275 280 285

- 21 -



Val

305

Phe

Pro

Thr

Val

Ala

385

Arg

Gly

Pro

Ser

&ln

4E5

His

Asp Asn Pro Trp Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys Gly
115120125 Gly Gly Gly Bar Gly Gly Gly Gly Ser Gly Gly Gly Gly Ala Ser
Ala 130135140 Val Gin Leu Gin Gin Ser Gly Pro Glu Ser Glu Lys Pro Gly
pro {%!ﬁa gefsl ?&%%%5 160.¥al Lys lle.Ser Cys LysAlaBapGlychyr Bar Phe
590 1NT K/ yr Asn 16E70175 Met Asn Trpadal Lys Gin Asn Asn Gly Lys Bar
Leu Glu Trp lle Gly 180185190 Asn lle Asp Pro Tyr Tyr Gly Gly Thr Thr
Tyr Asn Arg L)Gs Phe L)@ 935209@05 Gly Ala ThrLewh Thrval Asp Lys
The §é? AT B%rlrgﬁé&d%s?yr R/%et 5&0211555&@ éﬁ? Leu Lys Bar in%’gl’hr Bar Glu
Asp Bar Ala Val Tyr Tyr Cys Ala 225230235240 Arg Bar Val Gly Pro Met
Asp Tyr Trp_Gly Gin GI)GThr ar Val Thr 24922025 Yal Ser ser Bar Glu
. S
hsn gE® |G B&?%ﬁgp}{ysﬂhﬁm% rFCys Pro %6%)22%52395Pr3§$ Cys Pro Ala
Pro Glu Leu Leu Gly Gly Pro Bar Val Phe Lau Phe 275280285

Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val val Ser Val Leu
340 345 350

val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys
355 360 363

Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys
370 . 375 3180

Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser
380 3958 400

Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Liys
405 410 415

phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Sexr Asn Gly Gin
420 225 430

@lu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly
435 £49 445

Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln
450 455 460

Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn
470 475 480

Tyr Thr Gln Lys Ser Leu Ser Leu Ser Fro Gly Lys
4B5 450

<210> 15

«211> 1482

<212> DNA

«213> BArtificial seguence

<220>
<223> Bumanized TRU-016

«400> 15
atggaagcecoce cagctcaget tetettocte ctgetactct ggoteocaga taccaccogga 60
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Pro Pro Lys Pro Lys Asp Thr Lau Met lle Ser Arg Thr Pro Glu Val
290295300 Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys
Phe 305310315320 Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys
Thr Lys Pro 325330335 Arg Gl Glu.Gin Tyt A r J-I¥EArg Val Mgy
gaaattgtg%rt\%ﬁ%ﬁ%%r%fﬁgi 350 Va%lt Leutgis &in Agg(%?p Lie%a%sn Gly Ly;L Glu
ctctcctgégly’rézsgﬁ:l_ @@Th ﬁys;\iat@ﬁﬁ%oaﬁétﬂ@ta@aﬂASHﬁ_Wﬁ\laq_aéﬁaPFGWa Pt§dle
: uLys Thrlle Ser Lys Ala 370375380 _Lys ro Gi
ggccaggc\tflﬁl FHEFRF 1N Tj’ir%cgar% &r ?&’r%aﬁﬁ%%"gtogsgﬁ%’%%Q%Pé%ﬁ%r%# ﬁ:‘DLys% Am;n
aggt tcag@dNéabbafdreucHayiyghenvaldiys Glyc48544944b RiiadBacPro Sef Ap

lle Ala Val Gin Trp Glu Ser Asn Gly Gjn Pro 42
asasac g g SR THE- AT S S5 Kby i e a0 HE Phe PHE
aggaccaasUebYh SRLLYS L JdtoYal fspdymSe Aty fgeGint@argyaget 420
gggaccggtg aggtgeaget ggtgcagtcot ggagcagagy tgasamagee cggagagtot 480
ctgaagattt cctgtaaggy atceggttac tcattcactg getacaatat gaactgggtg 540
cgecagatge cegggaaagyg cctegagtygy atgggcaata ttgaﬁcctta ttatggtggt 600
actacctaca accggaagtt caagggocad gtcactatet cecgocgacaa gtoccateagd 660
accgectace tgeaastggag cagectgaag gectoggaca cegecatgta ttactgtgca 720
cgctcagteg geocctataga ctactgggge cgeggeaccce tggtéactgt ctcctctgat 78O
caggagcees aatcttctga caaaactcac acatctccac cgtgeecage acctgaacte 840
ctgggtggac cgteocagtett cctcttceoce ccaaaaccca aggacacccet catéatctcc 200
cggaccectg aggteacatg cgtagtggtg gacgtgagee acgaagacce tgaggtcaag 960
ttcaactggt acgtggacoyg cgtggaggtyg cataatgcca agacaaagce gogggaggay 1020
cagtacaaca geacgtaccg tgtggtcagce gteocktecaceyg tcctgeacca ggactggelg 1080
aztggeaagg agtacaaghtg caaggtctcc aacaaagcce tceocagoooe catogagaaa 1140
accatcteca aagcocaaagg gcagococcga gaaccacagd tgtacaccct geececates 1200
cgggatgage tgaccaagaa ccaggtcoage ctgacotgee tggtcaaagg cttetateoca 1260
agcgacateg cogtggagty ggagageaat gggcageogd agaacaacta- caagaccacg 1320
cetocegtge tggactcega cggctactice sroctctaca geaagotcac cghbggacaag 1380
ageaggtgge agcaggggaa cgtettetcea tgeteogtga tgeatgagge tctgeacaad 1440
cactacacgc agasgagcet ctcccbgtet cegggtaaat ga 1482
<210> 16
<21ll> 483
<212> PRT
<213> Artificial sequence
<220>
<223> Humanized TRU-018
<400> 16

Met Gilu Ala Pro Ala Gln Leu Leu Phe Leu Leu Le

1

5

16

-23 -
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450455460 Gly Asn Val Phe Ser Cys Ser Val Met His Gin Ala Len His Asn
His 465470475480 Tyr Thr Gin Lys Ser Len Ser Len Ser Pro Gly Lys
485490 <210> 33 <211> 1479 <212> DNA <213> Atrtificial sequence

aop T Ik Gl Humanized TRY-016 5400233 alugaadeac gaaatgtgt
CtCtcgigec ggccagygctc aggtwagtg gaagattttg gggaceaagg ggagctagec
ctgagactct cgccagatgce actacctaca cagcgcagct tgacacagtc gaacaagtga
ctaggctcct gcagt gatc cagttfatta tagaaatcaa agg;ggggc&ggtggglcagc

Leu_ sexr géﬁg%%fd%‘ az}:é‘ggaggﬁo%c CHecte tecagceatcaaaatgtttac catotatttt
cgggacagac ctgtcaacat aggtggcggt ggtggagtct ctctggattc cctggagtgg

caagggccag ctgctactet ctgtctttgt ageactt aagacct ficagictca
val Tyr chitc Eﬁﬁt&e@‘g&g@@?g Bﬁy?gcg;%bg@ggg aa‘éstt%go%%?ﬁ@ggggagg gt%tactatct

ggctcccaga ctccaggega cctggtacca tagcagaagg ccatcagcag atccgtggac

tggtggatc tggtccagcc
gtggtag ag ce %ctacaatat ttgatcctt ccgfgglalcea%ro Ala

80

Arg Leu Leu Iie Tyr Phe vs Thr Leu Ala Glu
€5 70 75

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 20 25

Ser Leu Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys Gln His Big Ser
106 108 . 110

Asp Asn Pro Trp Thr Phe Gly Gln Gly Thr Lys val Glu Ile Lys Gly
115 120 125

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Thr Gly Glu
130 135 140

val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu Ser
145 150 155 160

Leulbys Ile Ser Cys Lys Gly Ser Gly Tyr BSer Phe Thr Gly Tyr &sn
165 170 . 175

Met Asn Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met Gly
180 185 190

Asn Ile Asp Pro Tyx Tyr Gly Gly Thr Thr Tyr Asn Arg Lye Phe Lys
195 200 205

Gly Gln Vval Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu
210 215 220

Gln Trp.Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala
225 230 235 240

Arg Ser Val Gly Pro Met Asp Tyr Trp Gly Arg Gly Thr Leu Val Thr
245 ' 250 255

val Ser Ser Asp Gln Glu Pro Lys Ser Ser Asp Lys Thr Eiz Thr Ser
260 265 270

-24 -



Pro

Phe

Val

305

Phe

Pro

Thr

Val

2Ala

385

Arg

Gly

BPro

Ser

Gln

465

Hig

taccaccggt aagagccacc acagaaacct aattccagec cctagagcct attcggecaa
tggaggaggt. tgggaggtcc gaactgggte ttatggtggt gtccatcage accgectacc
cgctcagtcg gagcccaaat ggtggaccgt acccctgagg aactggtacg tacaacagea

Pro 9%%&899%%%%808?9%99%9%%& gacalsdeeg copgigslag aggtggeage
tabacgcaga tgcaatggag @c_cctatgg% cttgtgacaamgtcttcct tcacatgcgt
tggacggegt cgtaccgtgt acaagtgcaa ccaaagggcea ccaagaacca tggagtggga
actccgacqg aggggaacgtagageciete cagegigag ctﬁlcégggcgc@ ctcacaca

RS In ag
zgg &ttée é’&% gog%‘%ggs ggagg%tﬁc%?%gjtcagﬁgic g%tctccaac gccececgagaa
gtcagcctg gagcaatggg ctecttctte cttctcatge cetgtctccg gectcggaca

g

cgcggeacce tgcccaccgt aaacccaagg gigagecacy aatgecaaga, cteaccgtee
Thr 4349 Eétéfé%c\gg@:kgﬁ%t‘é%c@%ﬁgégcagé%cgégggaggtc%%a?%% %ﬁsgtgatgc

ggtaaatga ccgccatgta tggtcactgt gcccageacce acaccctcat aagaccctga

caaagccgcg tgcaccagga ca%cccccat acaccctgee tcaaaggctt ]%Eaactacaa

aen garchecisdtoifolict Hattfiged Ticdicdse tadctcctogatetteegg

ggtcaagttC ggaggagcag ctggctgaat cgagaaaacc cccatcccgg ctatccaagc

gaccacgcct ggacaagagc gcacaaccac <210> 34 <211> 492 <212> PRT
Arg @ZPB%%rﬁ;ﬂﬁaTﬁé‘édi?é’néé%%%@ﬁXﬁzg‘Sql—f%aﬁ%eagfoRﬁ 165%400> 34

Met Gt Ala Pro Ala GIn Len Len Phe Leu Len Len Leu Trp Len Pro

151015
Val Leu His Gln Asp Trp Leu Asn Gly Lys @&lu Tyr Lys Cys Lys
355 360 365

Ser Asn Lys Ala Leu Pro Ala Proflle @lu Lys Thr Ile Ser Lys
370 375 3BO

Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro 3er
350 395 400

Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys
405 410 415

Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln |
420 425 430

@lu Asn Asn Tyr Lys Thr Thr Prc Pro Val Leu Asp Ser Asp Gly
435 440 445

Phe Phe Leu Tyr Sexr Lys Deu Thr Val Asp Lys Ber Arg Trp Gln
450 £55 460

Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn
470 475 480

Tvr Thr Gln Lys Ser Leu Ser Leu BSer Pro Gly Lys
485 : 490

<21C¢> 17

<21i> 147%5

«<2312> DNA

<213> Artificial seguence

<220>
<223> Humanized TRU-016
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Asp tar Thr Gly Gin lle Val Leu Thr Gin Ser Pro Ala Thr Len Ser 202530

Len Ser Pro Gly Glu Arg Ala Thr Len Ser Cys Arg Thr Ser Glu Asn

354045 Val Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro
<4005 1205560 Arg Len Len lle Tyr Phe Ala Lys Thr Leu Ala Glu Gly lle Pro Ala
atggaagcd (O4R80-Akg Rheser&ly Sesdbh-Sar GlyThrAsp PhecTbrdasn Thr fe

Ser 859095 Ser Len Gin Pro Gin Asg?Phe Ala Val Tyr Tyr %g,cg;ln H?
gacatccapis a1 ORATS FE6REHF RSN RS Trp-Fhr PHE CR} Ein é%é%' r Lys Val Gin

atcacatgu% %@¥g¥%§%@'&c@ﬁ@%&@&&%@i¢@bﬁS@{E@atyﬁ@|y Glgpo
Gly Ala Ser Gin 130135140 Val GIn Leu Val Gin Ser G ly Val Ya

ggaaaatoGin PREGICAFg SSEF 198150 P5318tP LR ARY 18R Ser E‘%// Al4 Al:‘é Ser G%y

aggttcageg IQ&%BQ@%&%EXE@&@@Q&%Z SaMat-AgBabrp Majcatgdain Mebo
Pro GIy Lys Gly Len Glu Trp Met Gly 180185190

gasgattcty gaagttattt ¢ tgtcaacat cattccgata atcoegbggac gtteggtaga 360
ggcaccgaac tggagatcaa aggtggeggt ggctegggcy gtggtgggtc gggtggcgge 420
ggagetageg aggtgeaget ggtgeagtet ggageagagyg tgaaaaagce cggagagtet 4890
ctgaggattt cctgtaaggy atcoggttac tcattcactyg getacaatat gaactgggtyg 540
cygccagatge cogggaaagy cctggagtgg atgggoaata ttgateotta ttatggtggt 600
actacctaca accggaagtt caagggocag ghcoactatet ccgeegacaa gtceatcagce 660
accgoctace tgeoaatggag cagectgaag gecteggaca cegoeatgta ttactgtgea 720
cgeteagteg gecctatgga ctactgggge cgeggeaccc tgatcactgt ctcctogage 780
gagcccaaat cttctgacaa aactcacaca toteccacegt goccageace tgaacteocotg 840
ggtggaccgt caghbcttoct ctioooocca aaaccoaady acacccteat gatcheccgy 200
acccctgagyg tcacatgegt ggtggtggac ghtgagecacy aagaccctga ggtcaagttc 960
aactggtacyg tggacggegt ggaggtgeat aatgccaaga casagccgeg ggaggageag 10290
tacaacagca cgtaécgtgt ggtcagegte cteaccgtee tgeaccagga ctggetgaat 1680
ggcaaggagt acaagtgceaa ggtetcocaac aaagecctece cagccecccat cgagaaaacc 11490
atctccaaag ccaaagggca gococcgagaa cceacaggtgt acaccectgee coeatccegy 1200
gatgagotga ccaagaacca ggtcoageetyg acctgectgyg tceaaaggett ctatccaage 1260
gacategeoeog tggagtggga gagceaabtggy cagccggaga acaactacaa gaccacgect 1320
ccegtgeotgyg actecgacgg ctecttette chbctacagea agoctcacegt ggacaagage 1380
agghggeage aggggaacgt cttoteaige tcogtgatge atgaggetet gcacaaccac 1440
tacacgeaga agagectche cctgtctecg ggtaaatga 1479
<21¢> 18

<21l> 492

<212> PRT

<2132> Artificial sequence

220>

«223> Humanized TRU~016

<400> 18

Metb Glu ARla Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
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Asn lle Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys
195200205 Gly Gin Val Thr lle Ser Ala Asp Lys Ser lle Ser Thr Ala Tyr
Leu 210215220 Gin Trp Ser Ser Len Lys Ala Ser Asp Thr Ala Met Tyr Tyr
Cys Ala 225230235240 Arg Ser \6a| Gly Pro Met Asp Tyg Trp Gly Arg Gly
Thr Len Val Thr 245250255 Val %er Ser Ser Gin Pro Lys Ser Ser Asp Lys
Thr His Thr Cys Pro 260265270 Pro Cys Pro Ala Pro Gin Len Len Gly Gly
Asp Thr P SEpVAHIPRE 1 &P HeR 25786285 ProPProts BYb LF8 ASS Thr Len
Met If Ser Arg Thr Pro Gin R7al 290295300 Thr Cys Val Val Val Asp Val
Ser His Gin Asp Pro Gin Val Lys Phe 305310315320 Asn Trp.Tyr Val Asp
Ala Ser Ghi\VELGH WaltiSALTAallrs TH 57§ Pre 38535335 'ArdBin Gin Gin
Fyr Asn Ser Thr Tyr Aré‘{/al Val Ser Val Len Thr 340345350 - 52 - Val

Leu His Gin Asp Trp eu Asn Gly Lys Glu Tyr Lys Cys Lys Val
val Tyr Ser Tyr Leu Ala Trp Tyr Gln Gln Lys Gln Gly Lys Ser Pro
50 55 60

@ln Leu Leu Val Ser Phe Ala Lys Thr Leu Ala Glu Gly Val Pro Ser
&5 70 75 BO

Arg Phe Ser Gly Ser Gly Ser Gly Thr Gln Phe Ser Leu Lys Ile Ber
85 80 : a5

Ser Leu Gln Pro Glu Asp Ser Gly Ser Tyr Phe Cys Gln His His Ser
100 105 110

Asp Asn Pro Trp Thr Phe Gly Gly Gly Thr @lu Lew Glu Ile Lys Gly
115 126 125

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly @ly Ala Ser Glu
130 135 140

val Gin DLeu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu Ser
145 150 155 160

Leu Arg Ile Ser Cys Lys Gly Ser @ly Tyr Ser Phe Thr Gly Tyr Asn
165 170 175

Met Asn Trp Val Arg Gin Met Pro Gly Lys Gly Leu @lu Trp Met Gly
180 185 190

Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys
188 2400 205

Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Tle Ser Thr Ala Tyr Leu
210 215 220

Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr 2la Met Tyr Tyr Cys Ala
225 230 235 240

Arg Ser Val Gly Pro Met Asp Tyr Trp ¢ly Arg Gly Thr Leu Val Thr
245 250 255

-7 -



355360365 Ser Asn Lys Ala Leu Pro Ala Pro lle Glu Lys Thr lle Bar Lys
Ala 370375380 Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro
Bar Arg 385390395400 Asp Glu Leu Thr Lys Asn Gin Val Bar Leu Thr Cys
Val ser %eeu 'gs[ %J % 09410415 Fhe, CI:WZJ Lo-Bar Asp HeARVakGlu Trp Glu
ar " Pr 420425430 sn Asn Tyrdxs Thr Thr Pro Pro Val
Leu Asp Bar Asp Gly Bar 435440445 Phe Phe Leu Tyr Bar Lys Leu Thr
Val Asp L rAr rT_PGiQ (Gin45045546 Phe Bar C
bro \Gin 450485480 Gly Aga Val,Phg Bar Cys Bar
To byE I@I%?I% G(l"u Aﬂ"i EegeRlis Asn His 46547043480 Tyr Thr Gin Lys Bar
Leu Bar Leu Bar Pro Gly Lys 485490 <210> 35 <211> 1479 <212> DNA

<213> Artificial sequence <220> <223> '
Pro Pro Lys Pro Lys Asp % hr Leu Meat(.) Iiézzs%r u?%’xzeﬂ:&r

280 295 300

Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu val Lys Phe
305 310 315 320

Asn Trp Tyr Val Asp dly val Glu val His Asn Ala Lys Thr Lys Pro
325 330 335

Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr
3490 345 350

val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val
355 : 360 365

Ser Asn Liys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala
370 375 . 380

Lys Gly @ln Pro Arg Glu Pro Glm Val Tyr Thr Leu Pro Pro Ser Arg
3gs 390 395 400

Asp @lu Leu Thr Lys Asn Gln Vval Ser Leu Thr Cys Leu val Lys Gly
405 410 . 415

Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asm Gly Gln Pro
' 420 425 430

Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser
435 440 445

Phe Phe Leuw Tyr Ser Lys Leu Thf val Asp Lys Ser Arg Trp Gln Gln
450 455 460

Gly 2sn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His
465 470 475 480

Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro @ly Lys
485 490

<210> 19
<211> 1479
<212> DNA
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<400> 35 atggaagcac gaaattgtgt ctctcctgee ggecaggcetc cagecgeagct

tctcttccte ctgctactct ggctcccaga tgacacagtc tccagecacc ctgtctttgt

ctccaggcga gaacaagtga aaatgtttac agctacttag cctggtacca ctaggctcct
catctatttt ?:?Ccaaaaacct tagcagaagg taccaccggt aagagccacc acagaaacct
BHEIRF T80 240 aggttcagtg gcagtggatc cgggacagac ttcactctca
ccatcagcag cctagagcct 300 gaagattttg attcggccaa 360 cagtttatta
migicdaedt TRiftctgata atccgtggac  gggaccaagg tggaaatcaa aggtggeggt
1%gctcgggcg gtggtggatc tggaggaggt 420 ggagctagcc aggtgcagct ggtggagtct

<213>

<220>
<223>

<400

PEAHELEY

atggaagdd@laangeddootecagecdaggaggitterct

gaaattgtgt tgacacagtc tccagccacc

cheotectgee
ggccaggete
aggbteagtyg
gaagatttig
gogaccaagyg
ggagctageg
gtgaagattt
aagcagaata
actacctaca
aeagectaca
agateggteg
gagcccaaat
ggtggaccgt
acccetgagg
aactggtacyg
tacaacagca
ggcaaggagt
atctocaaag
gatgagctga
gacatcgeeg
ccegtgetgg
aggtggeage
tacdacgeaga
<210>
<21l>

212>
<213>

20
492
PRT

<220>

gaacaagtga
ctaggetoet
gcagtggatc
cagtitatta
taggaaatoaa
cggtccaget
cctygcaaggo
atggaaagag
accggaagtt
tgoagctocaa
geccctatgga
cttetgacaa
cagtetteoct
tcacatgegt
tggacggegt
cgtaccegtgt
acaagtgcaa
ccaaagggea
cecaagaacca
tggagtogga
actccgacygyg
aggggaacgt

agagcctcte

aaatgtttac
cakctatttt
cgggacagac
ctgtecaacat
aggtggeggt
gcagcagtel
tteotggttac
ccttgagtgy
caagggcaag
gagtctgaca
ctactggggt
gactcacaca
cttcoeoeea
ggtggtggac
ggaggtgcat
ggtecagegte
ggtcthaac
gcoocgagaa
ggteageetg
gagcaatggg
ctecttette
ctteteatge

cectgteteeg

Artificial sequence

ctgteotttgt
agcetacttag
goaaaaacct
ttecactctoa
cattccgata
ggetegggeg
ggacctgaght
tecattcacty
attggaaéta
gececacattga
tetgaggact
caaggaacct
teteeaccgt
asacccaagd
gtgagccacy
aatgccaéga
cteaccogtee
aaagoacteo
ccacaggtgt
acctgeetyy
cageocggaga
ctetacagea
teogtgatge

ggtaaatga

-0G -

ggctcocaga
ctocaggega
Ectggtacca
tagcagaagyg
ccatcageag
atcegtggac
gtagtggatc
cggaasagco
getacaatat
ttgatcctta
ctgtagacaa
ctgeoagtoeta
cagtcacegt
gcccagcacc
acaccctcat
azgaccotga
caaagoogey
tgecaccagga
cageccoceoat
acaceetgee
tcaaaggctt
acaactacaa
ageteacegh

atgaggetet

taccaceggt
aagagccace
acagaaacct
aattccageo
cctagagecet
attcocggecoaa
tggaggaggt
tggegettca
gaactgggtyg
ttatggtggt
atcctceccage
ttactgtgcﬁ
cteetegage

tgaactcetg

gatctooegg -~

ggtcaagtic
ggaggageay
ctggctgaat
cgagaaaacc
vecatcocgg
ctatccaage
gaccagcgect
ggacaagage

geacaaccac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

260

1020

1080

1140

1200

12560

13290

3380

1440

1479



480 ctgagactct cctgtgcagc ctetggattc accttcagtg getacaatat gaactgggte
540 cgccagatgc actacctaca accgectace cgetcagtcg gageccaaat
ggtggaccgt acccctgagg aactggtacy tacaacagea ggcaaggagt atctccaaag
03, J8I92gCoa gacategeeg ceegtgetgg aggtggeage tacacgeaga ccgggaaagg
accggaagtt tgcaatggag gecctatgga cttctgacaa cagtcttect tcacatgegt
<400> 2APgacggcgt cgtaccgtgt acaagtgcaa ccaaagggea ccaagaacca tggagtggga
et cru S9GHACYQ Ag0q0RacH AgYCCIClc £El09Ral9g.cangdgecagreagectgaag
N ctactgggos aactcacaca cttcccceaa ggtggtggac ggaggtgeat ggtcagegte
ggtctccaac gecccgagaa ggtcagectg gageaatggg ctecttctte cttctcatge
Asp Thr g‘ggé%gga%glg%‘}g%%ﬁ%? gieacialct gealegaaca cgeogragas.tageaccyt
gccacg aajgccaaga ctcaccgtce aaagocctce ccacaggtgt
acctgcctgg cagccggaga ctetacagcea teegtgatge ggtaaatga ttgatcctta
Leu Ser GG aCaauC%%CC%E%:[aTE%gE?g£ tgtegc(g cageacGacacecteal aggaccctga
gda 920 tgeaccaggaLagoccocat dcacccigee tcaaaggcett acaactacaa
tagctcaccgt atgaggctct ttatggtggt gtccatcage ttactgtgca ctcctcgage
aactcctg gatctcee tcaagttc agcag Gtggctgaat. cgagaaaacc
val o Eattet Et&%%@%g‘gcggé%c%g&%%%%%a%@%g%ﬁ%%ﬁ?a%%z10> 36
<211> 492 <212> PRT <213> Artificial sequence <220>

Arg Deu Leu Ile Tyr Phe Ala Lys Thyr Leu Ala Glu Gly Ile Pro Ala
£5 70 7% BG

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 ‘ 90 ' 95

Ser Leu Glu Pro Glu Asp Phe 2la Val Tyr Tyr Cys Gln His Hig Ser
100 105 110

Asp Asn Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Gly
118 120 125

Gly Gly @ly Ser Gly Gly Ser Gly Ser @ly Gly Gly Gly Ala Ser Ala
130 135 140

val Glp Deu Gln Gln Ser Gly Pro Glu Ser Glu Lys Pro Gly Ala Ser
145 1590 155 160

Val Lys Ile Ser Cys Lys Alas Ser Gly Tyr Ser Phe Thr Gly Tyr Asn
165 170 175

Met Asn Trp Val Lys Gln Asn Asn Gly Lys Ser Leu Glu Trp Ile Gly
180 _ i85 190

2en Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Ard Lys Phe Lys
185 200 205

Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr Met
210 215 220

@ln Leu Lys Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys Ala
225 L 230 235 240
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Arg

Val

Pro

Pro

Thr

305

Asn

Val

Ser

Lys

385

hap

Phe

Glu

Phe

Gly

465

Tyr

Ser

Ser

Cys

Pro
250

Cys

Trp

Glu

Leu

Asn

370

Gly

Glu

Tyr

Asn

Phe

450

Asn

Thr

<223> Humanized TRU-016 <400> 36 Met Glu Ala Pro Ala Gin eu lieu
Phe lieu lieu lieu Leu Trp Leu Pro 151015 Asp Thr Thr Gly Glu lle Val Leu
Thr Gin Ser Pro Ala Thr Iieu Ser 202530 Leu Ser Pro Gly Glu Arg Ala Thr -
Leu Ser Cy: C s Ar F lH Asp, 354045 Maldyr ser TyF ligghAla Tip Tyr
& i ﬁ" ro% 5560 Arg lieu lieu llesyr Phe Ala Lys
Thr lieu AIa GIu Gly IIe Pro Ala 65707580 Arg Phe Ser Gly Set Gly Set

Gly Thr Asp Phe Thr Leu Thr IIe Set n Gin Pro Gin Asp Phe
ﬁﬁ rTﬁﬂTy?%ygyéln HisIiis 8& 160 Q&E%Am]é%n PrEc))%Trp Thr Phe
Gly Gln Gly Thr Lys Val Gin lle Lys Gly 115120125 Gly Gly GIy Set Gly

Gl Gly Set Gly Gly Sly Gly Ala S
Syl SeLely e i B de S o IppG R g Lon o

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Giu Val
285 300

val val Val Asp val Ser His Glu Asp Pro Glu Val Lys Phe
310 315 320

Tyr Val Asp Gly Vval Glu Vval His Asn Ala Lys Thr Lys Pro
325 230 335

¢Giu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser val Leu Thr
340 345 350

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val
355 360 365

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala
375 380

Gln Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg
390 385 400

Leu Thr Lys Asn 8ln Val Ser Leu Thr Cys Leu val Lys Gly
405 410 415

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro
420 4285 430

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser
435 440 445

Leu Tyr Ser Lys Leu Thr Val Rsp Lys Ser Arg Trp Gln Gln
455 460

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His
470 475 48GC

@ln Lys Ser Leu Ser Leu Ser Pro Gly Lys
485 430
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Len Arg Len Set Cys Ala Ala Set Gly Phe Thr Phe Set Gly Tyr Asn
165170175 Met Asn Trp Val Arg Gin Met Pro Gly Lys sly Len Gin Trp Met
Gly 180185190 Asn lle Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys
Phe Lys 195200205 Gly Gin Val Thr lle Set Ala Asp Lys Set lle Set Thr

<210> 2 .
<31ls 1élpgTyr Len 210215220 Gin Trp Set Set Len Lys Ala Set Asp Thr Ala Met
<212> D]&yf_ Tyr Cys Ala 225230235240 Arg Set Val Gly Pro Met Asp Tyr Trp Gly
<213> M#g@l%ﬁ¥hrﬁl_‘5§f$e\71§FThr- 245250255 Val Set Set Set Glu Pro Lys Set Set
<n20- Asp Lys Thr His Thr Ser Pro 260265270 Pro Cys Pro Ala Pro Glu Len Len
<223> HohaBlyRre:Bebval Phe Len Phe 275280285 Pro Pro Lys Pro Lys Asp Thr
500s 2I\_;‘en Met lle Set Arg Thr Pro Gin Val 290295. 300 Thr Cys Val Val Val Asp
atggaagc&?;‘l §ae%c%lcsa§;c|{:.] ASPRIQGIN Valdos Bhe 305310345320 Asddp Tyr i
sp Gly Val'Gin Val His Asn Ala Lys Thr Lys Pro 325330335 -55-
gaaattgtgt tgacacagte tccagecace ctgtecttigt cteecaggoga sagagooaco 120
ctectectgees gaacaagtga aaatgtttac agctacttag cctggtacca acagaaacct 180
ggeeaggete ctaggetect catctattts geaasaacct tagcagaagyg aattceeagec 240
aggttcagtyg geagtggatc cgggacagac ttcactetea ceabcageag cctagagect 300
gaagatttty cagtttatta ctgtcaacat catteocgata atceghggac atteggocaa 360
gggaccaagg tggaaatcaa aggtggceggt ggetegggceyg gtoggtggate tggaggaggt 220
ggagcetagee aggtgcaget ggtggagtet ggtggaggeg tggtccagéc tgggaggtee 480
ctgagactct cotgtgcage ctctggatte acctteagtg gotacaatat gaactgggte 540
cgccagatge ccgggaaagy cctyggagtgg atgggcaata ttgatectta ttatggtggt 600
actacctaca accggaagtt caagggecayg gtcactatct cogecgacaa gteeatoage 660
accgectacce tgcaatggag cagoectgaag gecteggaca cecgocatgta ttactgtyea 720
cgotecagteg goectatgga cltactggggc cgoggcaceo tggtecactgt ctectcgage 780
gagcecaaat cttetgacaa aactcacaca tcteccacogt goccageacc tgaactocotg §490
ggtggacegt cagtcttect cttococcccoca aaacccaadgy acaccctcat gateteocgg 200
accoctgagg teacatgegh ggtggtggac gtgagocacg aagacccetga ggtcaagtte 960
sactggtacg tggacggegt ggaggtgcat aatgecaaga caaagocogey ggaggageay 1020
racaacagca cgtaccgtgt ggtcagegte chcaccgtece tgeaccagga ctggetgaat 1080
ggcaaggagt acaagtgcaa ggtctccaac aaagccctoe cagecccceat cgagaaaacco 1140
atctocaaag ccaaagggoa gooocgagaa ccacaggtgt acaccctgoe ceeatecegg 1200
gatgagetga ccaagaacca ggteageoctg acctgeootgg tcaaaggctt ctatecaage 1260
gacatcgcog tggagtugga gagcaatggyg cagecggaga acaactacaa gaccacgecct 1320
ceegtgectayg actcegacgg ctectbcotte ctetacagea agctcacegt ggacaagagc 13890
aggtageage aggggaacgt cttcteatge tcogtgatge atgaggetct greacaaccac 1440
tacacgeags agagectate cctgbeteeg ggtazatga 1479
<210> 22
211> 492

<212> PRT
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Arg Gin Gin Gin Tyr Asn Ser Thr Tyr Arg Val Val Set Val Len Thr

340345350 Val Len His Gin Asp Trp Len Asn Gly Lys Gin Tyr Lys Cys Lys

Val 355360365 Ser Asn Lys Ala Len Pro Ala Pro lle Gin Lys Thr lle Ser

Lys Ala 370375380 Lys Gly Gin Pro Arg Gin Pro Gin Val Tyr Thr Len Pro
<213> Fd‘%lecrlﬁzrlg 588590395400 Asp Gin Legu Thr Lys Asn Gin \B;al Ser Leu Thr
<220 Cys Leu Val Lys Gly 405410415 Phe Tyr Pro Ser Asp lle Ala Val Gin Trp
<223> HBrRSereAsERGHY Bin Pro 420425430 Gin Asn Asn Tyr Lys Thr Thr Pro Pro
<400~ Nal Len Asp Ser Asp Gly Set 435440445 Phe Phe Len Tyr Ser Lys Len

Thr Val Asp ys Ser Arg T Gin Gin 450455460 . Gly Asn Val Pie Ser Cys
Met Glu $érVetMalHELGiReAldEerFiis s 1415 2654704 7588B5FyF Ihr Gin Lys
1 Ser Len Ser Len Ser Pro Gly Lys 485490 <210> 37 <21T> 1476

As Thy Thr Gly Glu Ile Val Leu Thr Gin Ser Pro Ala Thr Leu Sex
P
20 25 3

Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Thr Ser Glu Asn
35 40 45

Val Tyr Ser Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro
50 55 60

Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile Pro Ala
65 70 75 80

Arg Phe Ser Gly Sex Gly Ser Gly Thx Asp Phe Thr Leu Thy Ile Ser
85 .90 o5

Ser Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln His His Ser
100 105 - 110

Asp Asn Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Gly
115 120 125 -

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ala Ser Gln
130 135 1490

Val @Gln Leu Val Glu Ser @ly CGly @ly Val Val Gin Pro Gly Arg Ser
145 1B0 155 160

Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Gly Tyr Asn
165 170 175

Met Asn Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met Gly
' 180 ' 185 190

Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys
195 200 205

Gly Gln Val Thr Ile Sexr Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu
210 _ 215 220
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Gln

225

Arg

Val

Pro

Pro

Thr

308

Asn

Arg

val

Sex

Liys

385

Asp

Phe

Glu

Phe

Giy
465

<212> DNA <213> Artificial sequence <220> <223> Humanized TRU-016

<400> 37 atggaagcac cagcgeagct tetcttecte gaaattgtgt tgacacagtc
tccagccacc ctetectgee gaacaagtga aaatgtttac ggecaggcete ctaggetect
rp (310N 200153019 gcaglogale RagRGRgRE GRATRLIIGGaaata
ctgtcaacat gogdecaagg tggaaatcaa aggiggcggt ggggctageg etgagactct
cgccagatge actacctaca accgectace cgetcagtcg gageccaaat ggtggaccgt
acccctgagg aactggtacg tacaacagga ggca t atctccagag.gatgagetga
sex 3&‘&@%&%@:%@%&1&% g T&’&g{gf fc%% %%gc%%%%raga%gggcg%%tgtgcagc
ccgggaaagg accggaagtt tgcaatggag geectatgga cttctgacaa cagtettect
" tcacatgcgt tggacggcgt cgtacegtgt acaagtgcaa cea ca cgcaagaacca
Sex t@@ﬁgﬁ@@g@%&&;&%@g%ﬁg%géf‘cs&t é’&%gr&:]fc clsg%%gga%getrcﬁgﬁgtggattc
cctggagtgg caagggecag cagectgaag ctactggggce aactcacaca cttcececea
ggtggtggac ggaggtgcat ggtcagegte ggtctccaac gecccgagaa ggtcagectg
°vs gage f’gﬁﬁ%t@fﬁ c@?ﬁcﬁé&%&?@t 89 gaakégct ga%%t c%agtg
atgggcaata gtcactatct gcctcggaca cgeggeacce tetccaccgt aaacccaagg
gtgagccacg aatgccaaga ctcaccgtce aaagecdtee ccacagg&c};_\t acetgectgg
pro 6@@@@@@&%&?&@@;&&%&@&%éﬁsgg@&’&%a‘ﬁ%% gctacaatat
ttgatcctta ccgecgacaa ccgecatgta tggtcactgt gcccageace acaccctcat
aagaccctga caaagccgeg tgcaccagga cageccceat acaccotgec tcaaaggctt

cys é‘t@aé&%a‘éﬁh@i%a&@t%ﬁﬁa@b%t tER gt Chaltiaabic tifotaat

gtccatcagc ttact:gL; gca ctcctcgage tgaactcctg gatctccecgg ggtcaagtte

ggaggagcag ctggctgaat cgagaaaacc cccatcecegg ctatccaagce gaccacgcct

Trp g’E}a“cé’&éagggEéﬁa%Eeﬁ:hkff&g% Fgp1dlgghys Thr Lys Fro

335

@Giu Giu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr
340 345 350

Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val
355 360 365

Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala
370 _ 375 380

Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Ary
380 395 400

%lu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Tyvs Gly
405 410 415

Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gla Pro
420 425 4320

Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser
435 440 445

Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp ¢ln Gln
450 455 < 460

Asn vVal Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His
470 475 480
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<212> PRT <213> Artificial sequence <220> <223> Humanized TRU-016
<400> 38 Met Glu Ala Pro Ala Gin Leu Leu Phe Leu Leu Leu Leu Trp Leu
gro 151015 Asp Thr Thr Gly Glu lle Val Leu Thr Gin Ser Pro Ala Thr Lieu
er 202530 Leu Ser Pro Gly Gly Arg Ala Thr Lieu Ser Cys Arg Thr Ser
Ty T G AT %@&%Wgﬁylr'eéle%ﬁaﬁ@ud%alﬁyrsp Tyr Gin Gin Lys Pro Gly Gin
Ala Pro 505560 Arg Len Leu lle Tyr Phe Ala Lys Thr Leu Ala Gin Gly lle
Pro Ala 657075 Arg Phe Ser Gly Set Gly Set Gly Thr Asp Phe Thr Leu Thr

atgeatgagg

_35.

:gigz 35%§er 859095 Set Len Gin Pro Gin Asp The Ala Val Tyr Tyr Cys GIn His
<312> 1S Set 100105110 Asp Asn Pro Trp Thr Phe Gly Gin Gly Thr Lys Val Glu
<213> Hielfs-Gly 120425 Gly Gly Gly Ser Gly Gly Gly G y Set Gly Gly Gly
<3205 Gly Ala Ser Gin
<223> Humanized TRU-016
<400> 23
atggaagcac cagogeaget tetcttecte ctgetactet ggcteccaga taccaccggt 60
gcggtccagé_tgcagcagtc tggacctgag tcggaaéagc ctggcgcttc agtgaagatt 120
tcoctgeaagg cttetggtiba ctcatteact ggctacaata tgaactgggt gaagcagaat 180G
aatggaaaga gecttgagtg gattggasabt attgatectt attatagtgg tactacctac 240
aaccggaagt tcaagggcaa ggeocacattyg actgtégaca aatcctccag'cacagcctac 300
atgoagctca agagtctgac atctgaggac tctgcﬁgtcﬁ attactgtge aagatcggtce 360
- ggoectatgg actactgggg teaaggaacc tcagtcacog tobeottcetgy tggcggtggc 420
tcgggeguty gtgggteggg tggeggegga tcaggaggag gogggagtge tagcegaaatt 480
gtgttgacac agteteocage cacecctgtet ttgteckcrag gegamagage caccctctee 540
tgocegaacaa gtgaaaatgt ttacagetac ttagecctggt accaacagaa acctggocayg &G0
geteotagge tecteateta ttttgeasaa accttageag aaggaattce agecaggtte 660
agtggeagta gatccgggac agacttcact ctcaccatca goagectaga goctgaagatb 720
tttgeagttt attactgtca acatcattec gataatccgt ggacattegy ccaagggace 78C
aaggtggaaa teaaaggotc gagogagecc aaatctteotyg acazaactcea cacatctcca B40
cegtgocecag cacctgaact cetgggboga ccgteagtet tectettece cecaaaacco 900
aaggacaccc tcatgatete ceggacccat gaggtcacat gogtggtggt ggacgtgage 960
cacgazgasc chbgaggtcaa gtteaactgy tacgtggacg gegtggagat geataatgeco 1020
aagacaaage cgogggagga goagtacaac ageacgtace gtgtggteag cgtcctceace 1080
gtoctgeace aggactgget gaatggcaay gagtacaagt gcaaggtctce caacazagec 1140
ctcocagecce ccatcgagaa asaccatchtco aaagecaazag ggcagoeccey agaaccacag 1200
gtgtacacce tgcocccatc cogggatgayg ctgaccaaga accaggtcag'cctgacctgc 1260
ctggtcaaag gottetatec aagegacabte geegtggagt gggagageaa tgggcagocg 1320
gagaacaact acaagaccac goctecogty otggacteeg acggetectt cttocctotac 1388
agcaagctea cegtggacaa gagcaggtgg cagcoagggga acgtettecte atgeotocgig 1240
ctetgeocacaa ¢cactacacg cagaagagcc tetecctgte tecygggtaaa 1500



tga

<210>
<211>
<212>
<213>

<220>
223>

<400
Met Glu
h

Asp Thr

Lys Pro

Phe 'Thr

50

Leu Glu

&5

Asn Arg

Ser Thr

Val Tyx

130135140 Val Gin Len Val Gin Set Gly Gly Gly Len Val GIn Pro Gly Gly
Set 145150155160 Leu Arg Len Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser
Gly Tyr Asn 165170175 Met Asn Trp Val Arg Gin Met Pro Gly Lys Gly Len
Gin Trp Met Gly 180185190 Asn lle Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr
Asn Arg Lys Phe Lys 195200205 Gly Gin Val Thr lle Set Ala Asp Lysi 5ex
lle Ser Thr Ala Tyr Len 210215220 Gin Trp Ser Ser Leu Lys Ala Ser Asp
Thr Ala Met Tyr Tyr Cys Ala 225230235240 -Arg Ser Val Gly Pro Met Asp
ggyér Trp Gly Arg Gly Thr Leu Val Thr 245250.255 Val Ser Ser Ser Gin Pro
dpys Ser Set Asp Lys Thr His Thr Ser Pro 260265270 Pro Cys Pro Ala Pro
B fentrs&ly<BHePro Ser Val Phe Len The 275280285 Pro Pro Lys
Pro Lys Asp Thr Len Met lle Ser Arg Thr Pro Gin Val 290295300 Thr Cys.
akVal dakAspeYal Ser His Gin Asp Pro Gin Val Lys Phe 305310315320

24

Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leun Pro
5 10 15

Thr Gly Ala Val Gln Leu Gln Gln Ser Gly Pro Glu Ser Glu
20 : 25 30

Gly Ala Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ser
35 40 45

Gly Tyr Asn Met Asn Trp Val Lys Gln Asn Asn Gly Lys Ser
55 60

Trp Ile Gly Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr
70 75 80

Liys Phe Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser
85 20 85

Ala Tyr Met Gln Leu Lys Ser Leu Thr Ser Glu Asp Ser 2la
100 105B 110

Tyr Cys Ala Arg Ser Val Gly Pro Met Asp Tyr Trp Gly Gln

- 115 120 125

Gly Thr
130

Gly Ser
145

Val Leu

Ala Thr

Trp Tyr

Ser Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly
135 140

Gly Gly Gly Gly Ser Gly Gly Gly Gly Sexr Ala Ser Glu Ile
: 150 155 160

Thr &ln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly Glu Arg
165 170 175

Lew Ser Cys Arg Thr Ser Glu Asn Val Tyr Ser Tyw Leu Ala
-7 180 185 180

Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile Tyr Fhe
195 200 205
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Asn Tip Tyr Val Asp Gly Val Gin Val His Asn Ala Lys Thr Lys Pro
325330335 Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu
Thr 340345350 Val Leu His Gin Asp Trp Lea Asn Gly Lys Glu Tyr Lys Cys
Lys Val 355360365 Ser Asn Lys Ala Lea Pro Ala Pro lle Gin Lys Thr lle
Ser Lys Ala 370375380 Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu
nia nys HR-PIOSEIAG 385390335000 Asp Gig bea FakLys,Ase:Ginyval Ser Lea
210 Thr Cys Len Val Lysi&ly 405410415 Phe 2o Pro Ser Asp lle Ala Val Glu
Trp Gin Ser Asn Gly Gin Pro 420425430 Gin Asn Asn Tyr Lys Thr Thr Pro
ser a1y O VALLER ASR SELASH.CIY 5eE 435440445 Bhe Bhe bea Typ Ser Lys
295 Leu Thrval Asgbys Ser Arg Trp Gind3mn .450455450 Gly Asadval Phe
St_er Cys Ser Val Met His Glu Ala Lea His Asn His 465470475480 Tyr Thr
Phe Ala Q)QJ.L%S:'IS%:I? ecuyss ed’llﬁeﬂiée{lfsr %QYA%S’MQQ Trp Thr Phe

245 250 255

Gly Gln Gly Thr Lys Val Glu Ile Lys Gly Ser Ser Glu Pro Lys Ser
260 265 270

Ser Asp Lys Thr Eis Thr Ser Pro Pro Cys Pro Ala Pxo Glu Leu Leu
275 280 285

Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys ASp Thr Leu
290 285 300

Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser
305 310 315 320

His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu
325 330 . 335

val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr
340 345 350

Tyr Arg Val Val Serx Val Leu Thr Vval Leu His Gln Asp Trp Leu Asn
355 360 365

Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro
370 375 380

Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln
3BE 350 395 400

val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val
405 410 415

Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Vai
420 425 430

Glu Trp Giu Ser Asn Gly Gln Pro Giu Asn Asn Tyr Lys Thr Thr Pro
435 440 445

Pro Val Leu BRsp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
450 455 460
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<210> 39 <211> 1476 <212> DNA <213> Atrtificial sequence <220>

<223> Humanized TRU-016 <400> 39 atggaagcac cagcgcagct tctcttcctc
ctgctactct ggctcccaga taccaccggt60 gaaattgtgt tgacacagtc tccagccacc
ctgtctttgt ctccaggcga aagagccaccl120 ctctcctgec gaacaagtga aaatgtttac
agctacttag cctggtacca acagaaacct180 ggccaggctc ctaggctect catctatttt
val asp 3AR@AACELAQCA0EARIEG BalIGagen?tblagtcagiglycagggatd

465

cgggacagac ttéaetctca ccatcagcag cct@gagect300 gaagattittfgggaccaagg

ggggctageg ctgagactct cgccagatgC actacctaca accgcectacc cgctcagtcg
Met uis $RQCGGAAALYGHHACHIACCAGYaRE aaGigEiacgdachacagen ggcaaggagt

atctccaaagagatgagctga gacatcgcegdcccgtgetgg aggtggcéde tacacgcaga

cagtttatta tggaaatcaa aggtgcagct cctgtgcagc ccgggaaagg accggaagtt

ser prol@¢gaiggag gecctatgga ctictgacaa cagtettect tcacatgegt tggacggegt

cgtacegtgt acaagtgcaa ccaaagggca ccaagaacca tggagtggga actccgacgg

aggggaacgt agagoctetc ctgtcaacat aggtggoggt ggtggagtct ctctggatte
cetggagtgg caagggecag cagectgaag ctactgggge aactcacaca cticeeeeca
gesggtggac ggaggtgeat ggtcagegte ggtctocaac gececcgagaa ggtcagectg
caatggg ctccttcttc cttctcatge cetgtcteeg cattccgata ggetcgggeg
SCEHEAGTy atgggcaata gtcactatct gectcggaca cgeggeacce
tgcccaccgt aaacccaagg gtgagecacg aatgccaaga ctcaccgtee aaagecctee
Boaoagg@t @ELteetgg cagccggaga ctectacagcea tcegtgatge ggtaaa
alccgtggac gtggtggate tggtccagec getacaatat ttgatcctta.ccgccgacaa

<210>
<211>
<212>
<213>

<220>
<223>

<400

Shin

atggatt €EQCEAILR dggicacigigratagcageRtacectpal@agagectga cagagecgcy 60

tgcaccagga cagcccccat acaccctgec tcaaa

Aagaggaggﬁaagtﬁﬁ&gtgtt

agagccacoc
cagaaacctyg
attcecageca
ctagagcetyg
tteoggeoaag
ggaggaggtg
ggcgetteag
aacégggtga
tatggtggta
tectacages
tactgtgcasa
teoteogageg
gaactectgg
atctccecgga
gtcaagttca
gaggagcagt
tggetgaatg
gagaaaacca

ccateccoggy

tetectgeeg
gccaggoted
ggttcagtég
aagattitge
ggaccaaggt
gagctagege
tgaagattte
agcagaataa
ctacctacaa
cagectacat
gatcggtegg
agcoccaaato
gtggaccgto
ccectgaggt
actggtacgt
acascagcac
gocaaggagta
tcteocecaaage

atgagctgac

gacacagtcet
aacaagtgaa
taggctocte
cagtggatcc
agtttattac
ggaaatcaaa
ggtccagety
ctgoaagget
tggaaagagc
ceggaagtte
gcagctcaayg
ccotatggac
ttetgacaaa
agtcttoctc
cacatgegtg
ggacggegty
gtacegtygty
caagtgcaag
caaagggcag

caagaaccag

coagoraceo
aatgtitaca
atctattttg
gggacagact
tgtcaacatce
ggtggeggty

cagceagtotg

tetggttact

cttgagtgga
aagggcaagg
agtctgacat
tactgagggte
acteacacat
tteeocoocasa
gtggtggacg
gaggtgeata
gtoagegtec
gtctceaaca
ceeogagaac

gtcagectga

-28 -

ggettacaactacaa agetcaccdt, 5o
gctacttage ctggtaccaa 180
caaaaaccit agoagaagga 240
teactotcac catcagcage 300
attcegataa tecogtggaca, 360
gctogggegy tggtggatet 420
gacctgagbc ggaaaagoct 480
cattcactgg ctacaatatg 540
ttggaaatat tgatccttat 600
ccacattgac tgtagacaaa €60
ctgaggacte tgeagtctat 720
aaggaaccte agtcaceghc 780
ctoecacegtg cecagescot 840
aaccceaagga cacccteaty 800
tgagooacga agaccctgay 960
atgecaagac aaagocgoegy 1020
tcaccgtcecchk graccaggac 1680
aagccotoce agececcatc 1140
cacaggtgta caccctgeoc 1200
cctgeoetgagt caaaggette 1260



attcggccaa tggaggaggt tggagggtcc gaactgggtc ttatggtggt gtccatcagce
ttactgtgca ctcctcgagce tgaactcctg gatctcccgg ggtcaagttc ggaggagceag
ctggctgaat cgagaaaacc cccatcccgg ctatccaage gaccacgcect ggacaagagce
gcacaaccac <210> 40 <211> 492 <212> PRT <213> Atrtificial sequence
tatccaagRf Aeat P%gg t'tgg%u%gga%%%ﬁ&oag@%é%@uc&%@@@a Gin2o
€u Len egi_en eu Len Leu Trp Leu Pro 151015 Asp Thr Thr Gly Glu
accacgedle Valdtae THur GincSer®agr Ald THTCEBECSET 2025 38AL EGSRF (¥ Gly'&HT
Arg Ala Thr Leu Ser ' | tT:
sacaase ) BESHETH GG tye B0 o, Gon AlS Pra S0ReD N Lex Let I
cacaaccdyy RhecAtadas Fadtbier AacGir Glyclis Bre-#45965707580 Arg Phe SEt®
Gly Set Gly Set Gly Ti-it Asp Phe Thr Leu Thr lle Set 859095 Set Leu Glu
<210> 340 Glu Asp Phe Ala Val Tyr Tyr eye Gin His His Set 100105110 Asp Asn

<211>- £ Trp Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys Gly 115120125
<212> PRT :
<213> Artificial sequence

<220
<223> Humanized TRU-016

<4&00> 26
Met &sp Phe Gln Val Gln Ile Phe Ser Phe Leu Leu Ile Ser Ala Ser
1 5 10 15

Val Ile Tle Ala Arg Gly Val Glu Ile Val Leu Thr Gln Ser Pro Ala
20 28 30

Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Thr
35 40 45

Ser Glu Asn Val Tyr Ser Tyr Leu Ala Trp Tyr Gln Glan Lys Pro Gly
50 58 g0

Gln Ala Pro Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Ala Glu Gly
65 70 75 80

Ile Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu
85 90 95

Thr Ile Ser Ser Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln
100 105 110

His His Ser Asp Asn Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu
115 120 125

Ile Lys Gly Gly Gly Gly Ser Gly Gly Gly CGly Ser Gly Gly @ly Gly
130 135 140

Alzm Ser Ala Val Gln Leu Gln Gln Ser Gly Pro Glu Ser Glu Lys Pro
145 150 155 is0

Gly Ala Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thi
165 170 175

~39.



Gly Gly Gly Set Gly Gly Gly Gly Set Gly Gly Gly Gly Ala Set Glu
130135140 Val Gin Leu Val Glu Set Gly Gly Gly Leu Val Gin Pro Gly Gly
Set 145150155160 Leu Arg Leu Set Cys Ala Ala Set Gly Phe Thr Phe Set
Gly Tyr Asn 165170175 Met Asn Trp Val Arg Gin Met Pro Gly Lys Gly Leu
1y e b HRMELOI AEALE9L 90 ANale Ash i, Tygl MeBlyaleTin- Tin- Tyr
shn Xfrg) Lys Phe Lys 195200295 Gly Gin Val Thr llecSet Ala Asp Lys Set
lle Set Thr Ala Tyr Leu 210215220 Gin Trp Set Set Len Lys Ala Set Asp
Thr Ala Met Tyr* Tyr Cys Ala 225230 Y/ ly.Pro Met As
Trp Lle 'I‘j%gﬁbs?}lg&/iré S(f'.a?I)}/lé myi}gu %}’aﬁ %%H 55?2%%%%%?5&%%%5% Glu Pro i
Lys Ser. Set Asp Lys Tin His Thr Cys Pro 260265270 Pro Cys Pro Ala Pro

Glu Len Leu Gly Gly Pro Set Val Phe Leu Phe_ 275280285 .Pro Pro Lys
e 2GR RASHETAYL Ao S8t A TP Bl iVl 296304500

Ala Tyr Met Gln Leu Lys Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr
225 230 235 240

 Tyr Cys Ala Arg Ser Val @ly Pro Met Asp Tyr Trp Gly Gln Gly Thr .
245 250 258

Ser Val Thr Val Ser Ser Ser Glu Pro Lys Ser Ser Asp Lys Thr His
260 265 270

Thr Ser Pro Pro Cys Pro Ala Pro Glu Leun Leu Gly Gly Pro Ser Val
275 280 288

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
290 285 300

Pro Glu Val Thr Cys Val Val Val Asp Val Ser Eis Glu Asp Pro Glu
305 310 315 320

Val Lys Phe Asn Txp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys
328 330 335

Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser
340 345 350

val Leu Thr Val Leu Eis Gln Asp Trp Leu Asn 8ly Lys Glu Tyr Lys
358 360 365

Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile
370 375 380

Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro
385 . 380 395 400

Pro Ser Brg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu
405 410 415

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn
420 £25 430
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Thr Cys Val Val Val Asp Val Set His Gin Asp Pro Gin Val Lys Phe
305310315320 Asn Trp Tyr Val Asp Gly'Val Gin Val His Asn Ala Lys Thr
Lys Pro 325330335 Arg Gin Glu Gin Tyr Asn Set Thr Tyr Arg Val Val Set
Val Len Tin 340345350 Val Len His Gin Asp Trp Len Asn Gly Lys Gin Tyr
aly cln 6 @is: LysVal 85836036 5rhetvhen dys Ala ven ReoAaPretle Gin Lys
FEhislle Set Lys Ala 3703%8380 Lys Gly Gin Pré%rg Gin Pro Gin Val Tyr
Thr Len Pro Pro Set Arg 385390395400 Asp Gin Len Thr Lys Asn Gin Val
nsp Gly 2RLLERTEROYSLOR,Yaldy s 4alyidS4in4il Phe TyrsPreSaerdsp lle Ala
450 Val Gin Trp Gin Set#sn Gly Gln Pro 420488430 Gin Asn Asn Tyr Lys Tilt
Tilt Pro Pro Val Len Asp Set Asp Gly Set 435440445 Pile Pile Len Tyr Ser

Trp o1n SLEN, TALYALASPLYSSerA G fip 45045R460 Ghedsn Val Pile

465

His Asn His Tyr Thr @ln Lys Ser Leu Ser Leu Ser Pro Gly Lys

485 490 4825
<210> 27
<21i> 1503
<21l2> IDNA
<213> Artificlal segquence
<220>»
<223> Humanized TRU-016
<400> 27
atggaageac cagegeaget tctettecte ctgotactet ggecteccaga taccaceggt 60
goggtocage tgeagocagte tggacctgayg tcoggaaaagce ctggcgcttc agtgaagatt 120
tcoctgoaagy ctteotggtta ctcattcacﬁ ggctacaata tgaactgggt gaagcagaét 180
aatggaaaga geottgagty gattggaaat attgatccott attatggtgg tactacctac 240
aaccyggaagt tomagggceaa ggocacattg actgtagaca aatcotecag cacagectac 300
atgragetea agagtctgac atctgaggac tctgeagtet attactgtge aagatcggte 380
ggcectatgy actactgggg teaaggazce teagtcaccyg tetettetgg tggeggtgge 420
tegageggty gtgggteggg tggeggcegga tcéggaggag gegggagtge tagcgaaatt 480
gtgttgacac agtctecage caccetgtet ttgtetccag gocgaaagage cacccteteo 540
tgcegaacaa gtgaasatgt ttacagetac ttagccectyggt accaacagaa acctggocad 600
gotecectagge toctcatcta ttttgcaaas accttageag aaggaattce agccgggttc 660
agtggcagtg gatccgggac agagttcact ctcaccatca gcagectaga goetgaagat 720
tttgeoagttt attactgfca acatcattcc gataatcegt ggacattcocgg ccaagggaco 780
aaggtggaaa tcaaaggchc gagrocgagecece zaatcttcotg acaaaactca cacatgecca 840
cegtgeccay cacctgaact cotgggtoga cegtcoagtct tectetbecc cecazaaccco 200
aaggacacce tcatgétctc ceggaccect gaggteacat geghggtagt ggacgigage 960
cacgaagacc ctgaggteaa gttcaactgy tacgtggacg gogtggaggt goataatgeco 1020
aagacaaagc cgogggagga geaghtacaac ageacgtacc gtgtggtcag cgtecteace 1080
gtectgeace aggactgget gaatggcaag gagtacaagh geaaggtcte caacaaagcc 1140

- 41 -

Set Cys Set VahMet His Gin Ala Len #i8 Asn His 46547047%880 Tyr Thr
Gin Lys Ser Len Set Len Set Pro Gly Lys



485490 <210> 41 <211> 1476 <212> DNA <213> Atrtificial sequence

<220> <223> Humanized TRU-016 <400> 41 cagcgcagct tctcttcctc

ctgctactct ggctcccaga taccacoggt 60 atggaagcac  gaaattgtgt tgacacagtc

tccagccacc ctgtctttgt ctccaggcga aagagccacc 120
cteoocagece ccatcgagea aaccabtctcr aaagccaaag ggeageccocg agaaccacay 1200
gtgtacacce tgececeate ccgggatgag ctgaccaaga accaggtcag cctgacctge 1260
ctggtcaaag gettctatec aagegacatc geegtggagt gggagagoaa tgggoeagecyg 1320
gagaacaact acaagaccac geotocogtyg ctggacteocey acggctectt cttectetac 1380
agcaagetea ccogtggacaa gageaggbtgg cageagggga acgtcttcte atgetecgty 1440
atgcatgagyg ctcotgeacaa ccactacacy cagaagageco tcteocotagte tecgggtaaa 1500
tga 1503
<210> 28
<211> 500
<212> PRT
<213> Artificial sequence
<220>
<223> Humanized TRU-016&
<400> 28
Met Glu Ala Pro Ala'Gln Leu Len Phe Lew Leu Leu Leu Trp Leu Pro
1 5 10 15
Asp Thr Thr Gly Ala Val Gln Leu Gln Gln Ser Gly Pro Glu Ser Glu

20 25 30

Lys Pro Gly Ala Ser Val Lys Ile Ser Cys Lys Ala Ser Giy ‘Tyr Ser

35 49 ' 45
Phe Thr Gly Tyr Asn Met Asn Trp Val Lys Gin Asn Asn Gly Lys Ser

50 55 60
Leu Glu Trp Ile Gly Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr
65 70 75 20
Asn Arg Lys Phe Lys Gily Lys Ala Thr Leu Thr Val Asp Lys Ser Ser
85 S0 95
Ser Thr Ala Tyr Met Gln Leu Lys Ser Leu Thr Ser @lu Asp Ser Ala
100 165 110

Val Tyr Tyr Cys Ala Arg Ser Val Gly Pro Met Asp Tyr Trp Gly Glin

115 120 125
Gly Thr Ser Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly

130 135 1490

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Ser Glu Ile
145 150 155 160
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Val

Ala

Trp

Ala

Ser
225

Phe Ala

Gly

Ser

Gly

Met

305

Hig

val

Tyr

Gly

Ile

385

Val

ctctcctgcc gaacaagtga aaatgtttac agctacttag cctggtacca acagaaacct 180
ggccaggctc aggttcagtg gaagattttg gggaccaagg ggggctagcg ctgagactct
cgccagatgc actacctaca accgcctacc cgctcagtcg gagcccaaat ggtggaccgt
acccctgagg aactggtacg tacaacagca ggcaaggagt atctccaaag ctaggctcct
gcagtggatc cagtttatta tggaaatcaa aggtgcagct cctgtgcagc ccgggaaagg
neu 3869GAA0HIDCRAI0RR] gredialggR Clicigasaa eagleiieChicneatycgt
tggacggcgtssgtaccgtgt acaagtgcad ccaaagggca catctattfégggacagac
ctgtcaacat aggtggcggt ggtggagtct ctctggattc cctggagtgg caagggccag
Thr CAICEPAAY, C1AGIY0HOC SACIEACALH, CULECErEANAIGRIo GG gaaggtgcat
ggtcagegtc ggtctccaac gcccegagaa gcaaaaacct ttcagtctca cattccgata
ggctegggeg ggtggaggct accticagtg atgggeaata gteactatct gectcggaca
zy= COROUAACES foleeaced) aaqcreaagg, gigagecacdAatgeaggassicaccgtoc
agagccctecc ccacaggtgt dagcagaagg ccatcagcagpatccgtggac gtggtggatc
ctgtccagcc gctacaatat ttgatcctta ccgccgacaa ccgcecatgta tggtcactgt
1y= 9REC305AGE AcaGecleat An0aceClon CRARASLICGI0RACCAgIR eagCCeccat
270 acaccctgcc aattccag@c cctagagcct attcggeeaa tggaggaggt tggagggtcc
gaactgggtc ttatggtggt gtccatcagc ttactgtgca ctcctcgagc tgaactcctg
a1y SIS 93509.40'RR AL, 032093080, CUACIIAR! SRGARABEE SBFAI0CCA0
gatgagctga ccaagaacca ggtcagcctg agptgcctgg tcaaaggctt ctatecaagc,
1260 gacatcgccg tggagtggga gagcaatggg cagccggaga acaactacaa
GAceREaCeL 1390,066019A100:Aeacgag00 Sleialic elddagaaepageicaccy!
ggacaagagesl &6 aggtggcagc aggggaacgt cttctcatgc tcggtgatgc
atgaggctct gcacaaccac 1440 tacacgcaga agagcctctc cctgtctccg ggtaaa
1476 <210> 42 <211> 492 <212> PRT <213> Artificial sequence <220>
i B e S S oianes e GV B S9UVELE

Asp DLys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
275 280 285

@ly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
250 295 300

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser
310 315 320

Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu
325 330 335

His Asn Ala Lys Thr Lys Pro Arg Giu Glu Gln Tyr Asn Ser Thr
340 345 350

Arg Val val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn
358 360 365

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Len Pro Ala Pro
370 375 380

Gilu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln
3380 385 400

Tyr Thr Leu Pre Pro Ser Arg Asp Glu Leu Thr ILys Asn Gln Val
405 410 415
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Met Glu Ala Pro Ala Gin Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro

151015 Asp Thr Thr Gly Glu lle Val Leu Thr Gin Ser Pro Ala Thr Leu Ser
202530 Leu Set Pro Gly Glu Arg Ala Thr Leu Set Cys Arg Thr Ser Glu
Asn 354045 Val Tyr Set Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala
Pro 505560 Arg Leu Leu lle Tyr Phe Ala Lys Thr Leu Ala Glu Gly lle Pro
Ser Leu Ala-66/9.7680/A101PbecSet Gily Set Gl Set-GhsF htl&spiRh@éeThr Leu Thr
lle Set2859095 Ser Leu Glu £ Glu Asp Phe Ala V&t®Tyr Tyr,Cys Gin His
His Set 100105110 Asp Asn Pro Trp Thr Phe Gly Gin Gly Thr Lys Val Glu
aiu Trp RLYSGINA12020425 Gly Gl SlySaksywSly Sy Shr SetSheSly Sly Sly
AdssSer Glu 1301351404¥8l Gin Leu Val Glu Sét=Sly Gly Gly Set Val Gin
Pro Sly Sly Ser 145150155160 Leu Arg Leu Set Cys Ala Ala Ser Sly Phe
Pro Val R%P%SQISngy@ﬁs@é@%ZOﬂﬂé Leu Tyr Ser Lys Leu Thr

450

455

460

val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Sex Val
470

465

475

480

Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu

485

Ser Pro Gly Lys

<210>
<211l>
<212>
<213>

28

220>
<223>

«400> 297
atggaagoeac

gaaattgtgt
ctetectgee
ggoeaggekce
aggttecagtyg
gaagattttg
gggaccaagg
ggagetagoeg
gtgaagattt
aageagaata
acﬁacctaca
acagectaca
agatcggteyg
gagcccasat

ggtggacegt

500

1475
DNA
artificlial seguence

cagogoagot
tgacacagtc
gaacaagtga
ctaggetect
gcagtggatc
cagtttatta
tggaaatcaa
cgogtcecaget
cotgoaagge
atggaaagag
accggaagtt
tgcagetcaa
geactatgga
cttetgacaa

cagtcettcet

Humanized TRU-016

tcteottocte
tocagecacc
aaatgtttac
catotatttt
cgggacagas
ctgtcaacat
aggtggegge
geagcagtcet
ttctggttac
ccttgagtgg
caagggcaag
gagtctgaca
ctactggggt
aactcacaca

ctteoecocooa

490

ctgctactet
ctgtettigt
agetacttag
gcaaaaacct
tteactotea
cattcecgata
ggetegggeg
ggacctgagt
tecattcactg
attggaaata
geccacattga

tctgaggact

caaggaacct.

tctocacoght

aaacccaagg

L 44 -

ggetecoaga
cteocaggega
cctggtacoa
tagcagaadg
ccatcagcay
atceogtagac
gtggtggatc
cggaaaagcec
gctacaatat
ttgatcctta
ctgtagacaa
ctgeagtcta
cagteacegt
goccagoacc

acaccchteat

485

taccaccggt
asgagecacc
acagaaacct
aattccagec
cctagagect
atteoggeocaa
tggaggaggt
tggegettcea

gaactggotg

ttatggtggt -

atcctecagac
ttactgtgca
ctectegage
tgaacteetg

gatctcoegyg

60-

120

180

2490

300

360

420

480

540

600

660

720

780

840

200



Met Asn Trp Val Arg Gin Met Pro Sly Lys Gly Leu Glu Trp Met Sly
180185190 Asn lle Asp Pro Tyr Tyr Sly Sly Thr Thr Tyr Asn Arg Lys Pile
Lys 195200205 Sly Gin Val Thr lle Ser Ala Asp Lys Set lle Ser Thr Ala Tyr
Leu 210215220 Gin Trp Set Set Leu Lys Ala Set Asp Thr Ala Met Tyr Tyr

acccctg &&@cggggg@%géggggg«gg Sebyad Gl PraMes Ase Byt d4pcSheArg Sko
. Tilt Leu Val Thr 245250255 Val Set Set Set Glu Pro Lys Set Set Asp I_g%?o

aactggtapil MESTIHISEE FIRIED2EE2 PO 95 B8 PRARRS BHOPGISEG9%8Y Gy

acaacadd® 28LVaLE Bile. 245280238+ 264 5 Bro Re LysBee Asp ddy
¢ {eu !\ﬁeé[t Ilegs%reé?eg#r hr Pro Glu Val§§902995300 T%%Cy?\%al %&vm Asp

ggoaaggadal Setddieala ASPPIE I Vet 153 PR STBITUS L5328 ARIAT7H TyrVad
atctccaégajéélagégé%g]ggﬂééggégg]é@%&é@%@gu-%¥§£QEE§853§Q%%§ccgg 1200

gatgageboa ccaagaacea ggtcagectyg acctgoetgg tecaaaggeott ctatccaage 1260
gacatcgeey tggagtggga gageaatggd cagcocggaga acaactacaa gaccacgect 1320
coogbgeteg actccgacgg cteocttette ctetacagea ageteacegt ggacaagage 1380
aggtggecage aggggaacgt ctteteatge tccgtgatge atgaggctct gcacaaccac 1440
tacacgeaga agagcchctc ceotgtoteceog ggtaaatga 1475
<210» 30

<21l> 4852

<212> PRT

<213> Artificial sequence

<220>
<223>» Humanized TRU-016

<400> 30
Met @Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
1 5 10 15

Asp Thr Thr Gly Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser
20 25 - 30

Leu Ser Pro Gly Gilu Arg Ala Thr Leu Ser Cys Arg Thr Ser Glu Asn
35 40 45

val Tyr Ser Tyr Leu Ala Trp Tyr Gln Gln Lys Pro @ly Gln Ala Pro
50 55 60

Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile Pro Ala
65 70 75 80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 90 95

Ser Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln His His Ser
100 105 110

Asp Asn Pro Trp Thr Phe CGly Glm Gly Thr Lys Val Glu Ile Lys Gly
115 120 125
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Gly
val
145

val

Met

Gly
Gln
225
Arg

val

Pro

Prd

Thr

305

Asn

Arg

Val

Ser

Arg Gin Gin Gin Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Len Thr
340345350 Val Len His Gin Asp Trp Len Asn Gly Lys Gin Tyr Lys Cys Lys
Val 355360365 Set Asn Lys Ala Len Pro Ala Pro lle Glu Lys Thr lle Ser
Lys Ala 370375380 Lys Gly Gin Pro Arg Gin Pro Gin Val Tyr Thr Len Pro
a1y RAQ, S&I-A B3 396395400 Asp @in kew Ehy lopy Asn GierValSer Len Thr
130 Cys Len Val Lys Gh#405410415 Phe Tyr P¥® Set Asp lle Ala Val Gin Trp
Glu Ser Asn Gly GIn Pro 420425430 Glu Asn Asn Tyr Lys Thr Thr Pro Pro
c1n VRLLBNASPLSEL A S br-Sefd344044b Rie e dign iy Ser Lys Leu
Thr Val Asp Lyss&et Arg Trp GIn GIn 4580455460 Gly Asn VabPhe Ser Cys
Ser Val Met His Glu Ala Leu His Asn His 465470475480 Tyr Thr Gin Lys
Lys [S)%%LQ&S@}H%%&@E@Ix&&y%@Sﬁ@p 521 0n AT R Yy 1476 <212>

165 170 175

asn Trp Val Lys Gln Asn Asn Gly Lys Ser Leu Glu Trp Ile Gly
1890 185 190

Ile Asp Pro Tyf Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys
185 200 205

Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr Met
210 215 220

Leu Lys Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyx Cys Ala
230 235 2490

Ser Val Gly Pro Met Asp Tyr Trp Gly Gln Gly Thr Ser Val Thr
245 - 250 255

Ser Ser Ser @Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro
260 265 270

Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe
275 280 285

Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val
290 285 300

Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe
310 315 320

Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro
325 330 335

Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Deu Thr
3490 345 350

Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val
355 360 365

Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala
370 375 380
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Lys
385
Asp

Phe

Glu

<213> Artificial sequence <220> ,<223> Humanized TRU-016 <400> 43
atggaagcac cagcgcagct tctcttccte ctgctactct ggctcccaga taccaccggt60
gaaattgtgt ctctcctgec ggccaggcete aggttcagtg gaagattttg gggaccaagg
ggggctagcg ctgagactct cgccagatge actacctaca accgcectacc cgctcagtcg

a1y $89CeeaaRL 9A99a0CIIARCeEI0ag4 aatiagiace acarcageaggcaaggagt
atctccaaag gatgagctga gacatcgcecg ceegtgctgg aggtggcage tédacgcaga
tgacacagtc gaacaagtga ctaggctcct gcagtggatc cagtttatta tggaaatcaa

c1w 39196A0G) CCHHIICRAL 6C9982R304 3660¢9a0H0GAAla0AT gcretatgga
cttctgacaa,gagtcttect tcacatgegt tggacggcgt cgtaccgtgt acaagtgcaa
ccaaagggca ccaagaacca tggagtggga actccgacgg aggggaacgt agagcctctc

ry (BSB0CCRCE analqiac calctalif cgguasaoac.Clalcageal Aaoipacagt
ggtggagict c%ctggattc cctggagigg caagggccag cagerigaag ctactggggce
aactcacaca cttccoccca ggtggtggac ggaggtgcat ggtcagegtc ggtctccaac

ccccgagaa ggtcagectg.gagcaa ectfettc ctictcatg tgtetccg
e g o D e o ot anico
ggtggaggct accttcagtg atgggcaata gtcactatct goctoggaca cgcggcaccc

C

Phe

gg cagccggag

t ccaccgtaaacccaa. tgagccac at aaga
El_gi &%\%gg&tgﬁ%’cé{ﬁ% Ciegg'lgug \%ci %‘sg(}gg%cer gn‘:

Steaccgice agagecetce
tacagea técgtgatge ggtaaa

ctccaggcga cctggtacca tagcagaagg ccatcagcag atccgtggac gtggtggatc

ctgtccageg getacaatat tgatcgtta ccgeggacaa cegeeatgta tagteactat
Sy RengGedgtalt ’éc%c%%gt%%ggggc%g c%%%d%%g gg fgcaccaggagagcecccat

acaccotgcc tcaaaggctt acaactacaa agctcaccgt atgaggctct aagagccacc
acagaaacct aattccagcc ccta

Tyr

gagcct at'&
Thr G R HatitgbT et aGc HRctatc

ccaa tggaggaggt tggagggtec
& Ctcctegage tgaactecty

gatctcccgg ggtcaagttc ggaggageag ctggctgaat cgagaaaacc occatccogg
ctatccaagc gaccacgcct ggacaagagc gcacaaccac <210> 44 <211> 492

219> 212> PRT <213> Artificial sequence <220>

<212> DNA

<213> Artificilal segquence

<220>

<223> Eumanlzed TRU-016

400> l31

atggaagcac cageogeaget tetetbteocte ctgetactcet ggoteccaga taccaceggt &0
gaaattgtgt tgacacagtc tccagocace ctgtetttgh ctocaggoga aagagccace 120
ctetcctgec gaacaagtga aaatgtttac agctacttag ccotggtacca acagaaacch 180
ggecaggete ctaggetect catctattit geaaaaacct tagcagaagg aattccagec 240
aggttcagty gecagtggate cgggacagac tihcactcotea ceateageoag cctagagect 300
gaagattthg cagtttatta ctgtcaacat cattccgata ateoghtggac atteggecaz 360
gggaccaagg tggaaatcaa aggtggeagt ggetdgggeg gtggtggate tggaggaggl 420
ggagetageg cggtccaget geageagtet ggacctgagt cggasaagcec tggecgettea 280
gtgaagattt cctgeaagge tictggttac teatteactg gectacaatat gaactggygty 540
aagcagaata atggaaagag ccttgagtgg attggazata ttgatcctta ttatggtggt 600
actacctaca accggaaght caagggeaag gcocacattga ctgtagacaa atccetocage 660
acagcétaca tgcageteaa gagtctgaca tetgaggact ctgeagteta ttactgtgea 720
agatcggteg gecoctatgga ctactggoggot caaggaacct cagtcacoegt ¢toctogage 780
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<223> Humanized TRU-016 <400> 44 Met Glu Ala Pro Ala GIn Leu Leu

Phe Leu Leu Leu Leu Trp Leu Pro 151015 - 66 - Asp Thr Thr Gly Gin lle
Val Len Thr Gin Ser Pro Ala Thr Len Ser 202530 Len Ser Pro Gly Gin Arg
Ala Thr Leu Ser Cys Arg Thr Ser Glu Asn 354045 Val Tyr Ser Tyr Len Ala
gagcccaaﬁe TyL Gin.Gin Lys Rro.Gly Gin Ala e 502080 A Lenkan-lesTyr Phe
Ala Lys Thr Len Ala Gin Sly lle Pro Ala 65707580 Arg Phe Ser Gly Ser sly
ggtggacQer @ytﬁmrtmsp PHeJ¢nccesfhrHea8ey 859095 St ISR SRFFTS Glu 78D

acccctg%%e
e

i

fT L C %l@ g&zﬂf}aﬁsg

e Lys Gly

it et

Pra Trp Jéy
ly Gly Ser

aactggt &y @éygﬁlgg@glty sgea@;yg@w @M@Wﬁa@a@w&@%mwﬁaﬁ%in E8R0
kg%%§@§écﬁgé§éé§§35 ctggetgaat

Val Gln Ser GI

tacaacagea
ggcaaggagt
atctccaaag
gatgagetga
gacatcgeeyg
coegtgetgyg
aggtggeagc

tacacgcaga

cgtaccgty

ccaaagggea
coaagaacca
tggagtggga
actcogacgg
aggggaacgt

agageotetke

av G Gly et Ve

acaagtgcaa

ggtetecaac
gooeccgagaa
ggtcagecty
gageaatggg
ctecttette
cttcteatge

cotgtetceeg

aaagecctec
ceacaggtgt
acctgectgg
cagecggada
ctctacagea
tecgtgatagc

gogtaaatga

cagcceeocat
acaccctgca
teazaggett
acaactacasa
agctcaccgt

atgaggetet

cgagaaaacc
ceeateeegyg
ctatccaage
gaccacgoeeh
ggacsagage

gcacaaccac

1c890
1140
1200
1260
1320
1380
1440

14789

<210>
<21 1>
<212>
<213»

32

492

PRT

Artificisl seguence

<220>
«223> Humanized TRU-0316

<400> 32

Phe Leu Pro

15

Met Glu Ala Pro Gin Leu Leu Leu

1’ 5

Leu
10

Leu Leu Trp

Thr Leu Ser

30

Thr Val Thr

25

Asp Thr Gly Ile Leu Gln Ser Pro Ala

29

Glu Thr Glu

45

Ala Thr

40

Pro Leu Ser Ber Asn

35

Leu Ber Gly Arg Cys Arg

val Ala Gln Gln Pro Gln Ala Pro

60

Tyr Ser Leu Lys "Gly

50

Tyx Trp

55

Tyx

Ala
80

Ala Glu

75

Ile Phe Thx Ile

70

Arg Leu Leu Ala Leun Gly Pro

65

Tyz Lys

Ils
85

Phe Ser Ser Thr the Thr Leun Thr Ser

g5

Arg Ser Gly Gly Cly Asp

80

His His Sexr

110

Glu Glu Phe Alz Val

105

Pro
100

Ser Leu Asp Tyr Tyr Cys Gln
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145150155160 Leu Arg Len Ser Cys Ala Ala Ser sly Phe Thr Phe Ser Gly
Tyr Asn 165170175 Met Asn Trp Val Arg Gin Met Pro Gly Lys Gly Leu Glu
Trp Met Gly 180185190 Asn lle Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn
Arg Lys Phe Lys 195200205 Gly Gin Val Thr lle Ser Ala Asp Lys Ser lle
sp nen SELMILARDLCRR10815220 B0 Ton SenSer L and g5 Alasger Asp T
@gMet Tyr Tyr Cys Alai2252302352 Arg Seed/al Gly Pro Met Asp Tyr
Trp GIy Arg Gly Thr Len Val Thr 245250255 val Ser Ser Ser Gin Pro Lys
cly @ Sg rAaQ Lys] ngjglal g Cy%frocagog@;@ﬂ 264 s Gys Pro Ala
130 nLen'Len'G ro Ser Val Phed4n Phe 275280285 Pro Pro
Lys Pro Lys Asp Thr Len Met IIe Ser Arg Thr Pro Gin Val 290295300 Thr
var c1n G5 YALVELYAI AR AL SIS QD 5P B Gl VA v Pl

145 - 150 155 160

val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Gly Tyr Asn
165 . 170 175

Met Asn Trp Val Lys Gln Asn Asn Gly Lys Ser Leu Glu Trp Ile Gly
180 183 190

Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys
185 200 205

Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr Met
210 215 220

Gln Leu Lys Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys Ala
225 230 . 225 2490

Arg Ser Val Gly Pro Met Asp Tyr Trp Gly Gln Gly Thr Ser Val Thr
245 250 2585

Val Ser Ser Ser Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro
260 265 270

Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe
275 280 285

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro @lu val
290 285 300

Thy Cys Val val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe
305 310 315 320

Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro
325 330 . 335

Arg Glu G@lu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr
340 345 350 '

Val Leu His Gin 2sp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val
355 350 365
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305310315320 Asn Trp Tyr Val Asp Gly Val Gin Val His Asn Ala Lys Thr
Lys Pro 325330335 Arg Gin Gin Gin Tyr Asn Ser Thr Tyr Arg Val Val Ser
Val Len Thr 340345350 Val Len His Gin Asp Trp Len Asn Gly Lys Gin Tyr
Lys Cys Lys Val 355360365 Ser Asn Lys Ala Len Pro Ala Pro lle Gin Lys

ser asn TR/ 126y SAR3IL0879.380 loys Gly=Gin.P Iigé\rgeﬁimylaraﬁin VaI_Tyr
370 Thr Len Pro Pro Ser7Arg 385390395400 A8§p Gin Len Thr Lys Asn Gin Val

Ser Len Thr Cys Len Val Lys Gly 405410415 Phe Tyr Pro Ser Asp lle Ala
Lys Gly Yﬁl@@oﬂ&% &ﬁ%&sﬂﬁ%ﬁl&?{ orfi2042p43Q GiRAsia Asia Tyr Lys
385 Thr Thr Pro PresWal Len Asp Ser Asp@&ly Ser 435440445 PhectPhe Len

Tyr Ser Lys Len Thr Val Asp Lys Ser Arg Trp Gin Gin 450455460 Gly Asn
Asp Glu %' P!E&%:S,&Is YS,:58E V%Meééz“%@nrﬁiaé@ Flig Ash His4gb# 70475480

hr Gubkys Ser Len Ser LenzSer Pro Gly Lys 4854905
Phe Tyr Pro Ser Asp Ils Ala Val Glu Trp Glu Ser Asn Gly Gln Pro
420 425 430

Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser

435 440 445
Phe Phe Leu Tyr Ser Lys Leu Thxr Val Asp Lys Ser Arg Trp Gla Gln

450 455 460
Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu Eis Asn His
465 £70 475 480
Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
485 490

<210> 33
<211l= 1479
<212> DNA
<213> Artificial sequence
<220>
<223> Humanized TRU-C1&
<400> 33
atggaagceac cagegoagot tetettecte ctgetactet ggetcccaga tavcaceggt 60
gaaattgtgt tgacacagte tccagecace ctgtetttgt ctocaggega aagagocace 120
ctcteoctgee gascaagtga azatgtttac agetacttag coctggtacca acagaaacct 1BQ
ggceoaggetc ctaggetect catctatttt geaaasacct tagcagaagy aattccagcoe 240
aggttcagty gcagtggate cgggacagac ttecactotea coatcageag cctagagect 300
gaagatttty cagtttatta ctgtcaacat cattcogata atccgtggac attcggecaa 360
gggaccaagg tggeastcsa aggtggeggt ggctegggeg gtggtggate tggaggaggt 4290
ggagetages aggtgcaget ggtggagtct ggtggaggey tggtecagece tgggaggteco 480
ctgagactet cotgbgcage ctetggatte acctteagtg gotacaatat gaactgggtce 540
cgcoagatge cogggaaagg cotggagtgy atgggeaata ttgatcetta ttatggtggt 6500
actacctaca accggaagtt casgggeeag gtcactatet ccgecgacaa gtecatcage. 660
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<210> 45 <211> 1482 <212> DNA <213> Artificial sequence <220>
<223> Humanized TRU-018 - 68 - <400>45 atggaagccc cagctcagct
tctettcctc ctgctactct ggctcccaga taccaccgga gaaattgtgt tgacacagtc
tccagccacc ctgtctttgt ctccaggcga aagagccacc 60 120 ctctoctgec

accgect 88E90ARGICA;aR0 g HERG Agalaclias: 66100tAGEH AcagRaacehckB@ggecaggett
ctaggctcct catctatttt gcaaaaacct tagcagaagg aattcca%cc 240 aggttcagt%
S 0

cgeteaghea AGERE Wy AEAGERREACRACETCESR A Sgagdticteg=se
gagccceaaat cttotgacaa aactcacaca tgeoccacegt geccagcoaco tgaactectyg 840
ggtagacegt cagtettoct cttecccoea aaacccaagyg acaccctcat gatetcooegg 900
acccotgagg toacatgegt gotgogtoggac gtgagccacyg aagacoctga ggtoaagttco 960
aactggtacy tggacggocgh ggaggtgeat aatgeocaaga cazageoogcey ggaggagceayg 1020
tacaacagea cgtacegtgt gghcagegte cteaccegtec tgcaccagga ctggetgaat 1080
ggcaaggagt acaagtgcaa ggtctcocecaac aaagccctoe cageccceat cgagazaace 1140
atetccaaag ceaaagggea goccecgagaa ccacaggtgt acacccoctgec ccoeatcoegg 1200
gatgagetga ccaagaacca ggtcagectg acctgeoctgg tcasdaggett ctatcecaage 1260
gacatcegeey tggagtogga gagocaatggg cagocggaga acaactacaa gaccacgect 13290
ccegtgetgyg actecgacgg cteettette ctetacagea agotcaccgt ggacaagagce 13890
aggtggeage aggggaacgt cttotcatge tccgtgatge atgaggetcot goacaaccac 1440
tacacgcaga agagoctcte cctgtetecg ggtazaatga 1479
<210> 34
«211l> 452
=212> PRT
«<213> Artificial sequence
<220>
«223> Humanized TRU-016
<400> 34
Met Glu Ala Pro Ala @ln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
1 5 10 15
Asp Thr Thr Gly Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser
20 25 30
Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Thr Ser Glu Asn
35 40 45 )
Val Tyr Ser Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gin Ala Pro
50 55 60
Arg Let Leu Ile Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile Pro Ala
65 70 75 © B0
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 S0 95

-57 -



300 gaagattttg cagtttatta ctgtcaacat cattccgata atccgtggac attcggccaa 360
gggaccaagg tggaaatcaa aggtggcggt ggctcgggeg gtggtggatc tggaggaggt
420 gggaccggtg aggtgcagct ggtgcagtct ggagcagagg tgaaaaagcc
cggagagtct 480 ctgaagattt cctgtaaggg atccggttac tcattcactg gctacaatat
Sexr Leugéﬁgtgggtgl§%ﬁg§ﬁ@'gﬂgC\@qgg’géaﬂgg @f@%gtgﬁ @tggg(“@@ga ttgatcctta
ttatggtgat 600 actacctaca aaeggaagtt caagggccag gioactatct ccgccgacaa
gtccatcagc 660 accgcctacc tgcaatggag cagcctgaag gectcggaca

asp nsnCBSCALGIRlaCIgloEea. 720 cacleagled gecelatoga, clactgaoe gacggceacce
tggteactgt ctcctctgat = 120 125 '

Gly Gly Gly Ser Gly Gly @ly Gly Ser Gly Gly Gly Gly Ala Ser Gln
130 ] 135 1290

Val Gln Leu Val 8lu Ser Gly Gly Gly'Val val @ln Pro Gly Arg Ser
145 is0 155 160

Leu Arg Leu Ser Cys Ala Als Ser @ly Phe Thr Phe Ser Gly Tyr Asn
165 170 175

Met Asn Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met Gly
180 1858 190

asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys
195 200 205

Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu
210 215 220

Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala
225 : 230 235 2490

Arg Ser Val Gly Pro Met Asp Tyr Trp Gly Arg Gly Thr Leu Val Thr
245 : 250 Z55

Val Ser Ser Ser Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro
260 265 270

Pro Cyvs Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe
275 280 285

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val
2380 295 300

Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe
305 310 315 320

Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro
325 330 335

Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val vVal Ser Val Leu Thr
340 _ 345 35¢

5.



780 caggagccca aatcttctga caaaactcac acatctccac cgtgcccagce acctgaactc
840 ctgggtggac cgtcagtctt cctettoccc ccaaaaccca aggacaccct catgatctce
900 cggacccctg aggtcacatg cgtggtggtg gacgtgagcc acgaagacce
tgaggtcaag 960 ttcaactggt acgtggacgg cgtggaggtg cataatgcca

Val

Len D FREARA0GE 9CH992aga0, 1 GAQ caglagaaca, gCARItaeear ilggieage

gtggicaccg tcctgcacca ggaetggctg 1080 aatggeaagg agtacaagtg
caaggtctcc aacaaagccc tcccageccc catcgagaaa 1140 accatctcca

Ser
374 375
Lys Gly @Gln Pro Arg Glu Pro Gln Val Tyr Thr
385 3180 395
Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr
405 410
Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
420 425
Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
435 4£40
Phe Phe Leu Tyr Ser Lys Leu Thr Val RAsp Lys
450 455
Gly Asn Val Phe Ser Cys Ser Val Met His Glu
465 470 475
Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
485 490
<210> 35
<211l> 1472
<212> D¥NA
«213> Artificial sequence
<220>
<223> Humanized TRU-016
<400= 325
atggaagcac cagcgeaget tctettecte chgetactet
gaaattgtgt tgacacagte tcecagecacc ctgtetttgt
ctctectgee gaacaaghga aaabtgtttac agcotacttag
ggocaggete ctaggetoct catetatttt gcaaaaacct
aggttcagtg geagtggate cgggacagac ttecactctea
gaagattttg cagtttatta ctgtecaacat cattccgata
gggaccaagg tggaaatcaa aggtggoggt ggctogggeg
ggagctagee aggtgeaget ggtggagtcet ggtggaggeg
ctgagactct cctgtgcage ctotggatte accttoagtg

-53 -

380

Leu Pro Pro

Cys Leu Val

Ser Asn Gly

430

Ser
445

Asp ASpP

Ser
4690

Arg Trp

Ala Leu His

Lys

ggctecoccaga
ctecaggega
cetggtacoa
tagecagaagg
ccatcageag
atecgtggac
gtggtggatc
tggtccagee

goetacaatat

2s:22J5CRRAYY 9GA0CH4C03,0035CACAY0, IACAC CE AGaCaRIE Ca 200

Ser Arg

4900

Lys Gly

415

Gln Pro

Gly Ser
Gln

Gln

His
480

Asn

taccaccggt
aagageeace
acagaaacct
aattccagcee
cctagageet
atteggccaa
tggaggaggt
tgggaggtec

gaactggygte

180

240

100

366

420

480

540



cgggatgagc tgaccaagaa ccaggtcagc ctgacctgcc tggtcaaagg cttctatcca
1260 agcgacatcg ccgtggagtg ggagagcaat gggcagccgg agaacaacta
caagaccacg 1320 cctcecegtge tggactccga cggctectte ttcctctaca gcaagctcac

cgtggacaag 1380 agcaggtggc agcaggggaa cgtcttctca tgctccgtga
cgecagat@eatiaggedsigcacagsadAt caniacasys agaagagoet cteecigtagt

ccgggtaaat ga 148

600

2,<210> 46 <211> 493 <212> PRT <213> Atrtificial

actacctagd RTEIVESH>LI3HCPRIMENTAEATRU THE SHG6S 46 Met Gitcala Pro°

accgcct&é@ GiRisiay Pheéaibewberchebcirpdpa g AspadustheGly Gito
lle Val Leu Tin Gin Ser Pro Ala Thr Leu Ser

~54 -

cgetcagteg geectatgga ctactgggge cgeggcacce tggteactgt ctectcegage 780
gagoccaast cttctgacaa aactcacaca tgeccacegh gococageacce tgaactectg 840
ggtggacégt cagtcttoct cticcceccoa amaccceaadg acaccctcoat gateoteeegg 900
acccotgagg tcacatgegt ggtggtggac gtgagecacg aagaccctga ggtcaagttc 880
aactggtacg tggacggegt ggaggtgeat aatgecaaga caaageeged ggaggagoeag 1020
tacaacagea cgtacegtgt ggteagegte ctcocaccgtec tgeoaccagga ctggetgaat 1080
ggcaaggagt acaagtgcaa ggtctcocaac aaageccteoc cagocoeooat cgagasaacc 1140
atctocaaag cceaaagggca gocccgagaa cceacaggitgb acaccetges cocatcoegg 1200
gatgagetga ccaagaacca ggtcagcctg acctgectgg tcasaggactt ctatccaage 1260
gacategeeg tggagtggga gagcoaatggg cageceggaga acaactacaa gaccacgect 1320
cocgtgetygg actocgacgg ctecttette ctetacagea agetcaccgt ggacaagagce 1380
aggtggcage aggggaacgt cttotoatge teogtgatge atgaggetet geacaaccac 1440
tacacgcaga agagcctcte cctgtetceg ggtaaatga 1478
<210> 36
211> 482
<212> PRT
<213> Artificial sequence
<220>
«223> Humanized TRU-016é
<400> 36
Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
1 5 16 15
Asp Thr Thr @ly Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser
20 25 30
Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Thr Ser Glu Asn
35 40 45
val Tyr Ser Tyr Leu Ala Trp Tyr Glm Gln Lys Pro Gly Gln Ala Pro
50C 55 60

' Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile Pro Ala

65 70 75 8o



202530 Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser
354045 Val Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Sly GIn Ala Pro
505560 Arg LeU Leu lle Tyr Phe Ala Lys Thr Leu Ala Gilt Gly lle Pro Ala
657075BO Arg Phe Ser Gly Ser Gly Ser Sly Thr Asp Phe Thr Leu Thr lle

aeg he SB39095,Sen ey Glu RaEluASPRbe AR Xl B T LysOin His His
Ser 100105110 Asp Asn Pro Trpsthr Phe Sly Gin Sly TheLys Val Glu lle
Lys Sly 115120125 Sly Gly Sly Ser Sly sly Sly Gly Ser Gly sly sly Sly Thr
81!3:( Glly 130135140 al Gin Ley aLGLiQ Ser Gy Ala Gly,Valdys Lys Pro

8

= Laus y &Iggger 11142‘15.30&1%%{%8 L& I}é}é lle"Ser Sys Lysﬁ%dy §er Gly Tyr Ser

Phe Thr Sly Tyr Asn 165170175 Met Asn Trp Val Arg Gin Met Pro Gly Lys

ly Leu Gly Trp Metf,Gly, 180185 190 Asn I Pro Tyr Tyr.Gly Gly Thr
Asp hen ir%grgi}rﬁsn ﬁrgB}Leyé E’h)qé 3 SCQF\SS%&){%? G@%&ﬁ%éﬁe %%r Ala Asp
Lys Ser lle Ser Thr Ala Tyr Leu -

Gly @ly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ala Ser Gln
130 1358 140

val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg Ser
145 150 155 ) 160

Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ber Gly Tyr Asn
165 176 175

Met Asn Trp Val Arg Gim Met Pro Gly Lys Gly Leu Glu Trp Met Gly
180 185 120

Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys
195 200 205

Gly Gln val Thr Ile Ser Ala Asp Lys Ser Ile fSer Thr Alzs Tyr Leu
210 215 220

Gln Trxp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala
225 230 235 2490

Arg Ser Val Gly Pro Met Asp Tyr Trp Gly Arg Gly Thr Leu Val Thr
245 250 . 255

Val Ser Ser Ser Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro
260 265 to270

Pro Cys Pro 2la Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe
. 275 280 285

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro @lu Val
280 295 . 300

Thr Cys Val Val Val Asp Val Ser His @lu Asp Pro &lu Val Lys Phe
305 316 315 320

Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro
325 330 335

-55..



210215220 Gin Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
Ala 225230235240 Arg Ser Val Gly Pro Met Asp Tyr Tip Sly Arg Gly Thr
Leu Val Thr 245250255 - 70 - Val Ser Ser Asp Gin Gin Pro Lys Ser Ser
Asp Lys Thr His Thr Ser 260265270 Pro Pro Cys Pro Ala Pro Gin Len Len
c1u GGl Pre,Ses MakPherhen2/ 5280285 Rhe Ree Rea LysuPradtys Asp
Thr LeadViet lle Ser Arg Thr P¥8 Gin 290295300 Vai>fhr Cys Val Val Val
Asp Val Ser His Gin Asp Pro Gin Val Lys 305310315320 Phe Asn Trp Tyr
reu R L8R CR: Y aHGINMaliis dsh A8 les TRl y325330335/Pro Arg Gin
GinsGin Tyr Asn Ser Thedyr Arg Val Val Ser Vaéten 340345350 Thr Val
Len His Gin Asp Trp Len Asn Gly Lys Glu Tyr Lys Cys Lys 355360365 Val
rsa SYLRULYR Al LeRRIQ AJaRrodie, GipsLye.The UesSeriys a1a

370 378 380

Arg

Val

Ser

Irys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Deu Pro Pro Ser Arg
3858 3s¢ 385 400
Asp @Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu val Lys Gly
405 410 415
Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Glm Pro
420 425 430
Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser
435 440 445
Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln
450 4585 460 .
Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His
465 470 ' 475 480
Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
485 490
<210> 37
<211> 1476
<212> DNA
<213> Artificial sequencs
<220>
<223> Humanized TRU-016
<400> 37
atggaageac cagcogeaget tetéttecte ctgetactcot ggcteoccaga taccaccggt &0
gaaattgtgt tgacacagtc tocagccace ctgteotttgt cteocaggega aagagecacc 120
ctctoctgee gaacaagtga aaatgtttac agotacttag cctggtacca acagaszacct 1890
ggccaggete ctaggeteet catetatbtt gecaaazacct tagcagaagg aattccageco 2494
aggttcagtg geagtggate cgggacagac ttcactcetca ccatcagrag cchagagect 300
gaagatttty cagtttatta ctgtcaacat cattccgata atcogtggac attceggocaa 360
gaggaccaagg tggaaatcaa aggtggeggt ggcoctoggycd gtaggtggate tggaggaggt 420

- 56 -



370375380 Ala Lys Gly Gin Pro Arg Gin Pro Gin Val Tyr Thr Len Pro Pro
Ser 385390395400 Arg Asp Gin Len Thr Lys Asn Gin Val Ser Len Thr Cys
Leu Val Lys 405410415 Gly Phe Tyr Pro Ser Asp lle Ala Val Gin Trp Gin
Ser Asn Gly Gin 420425430 Pro Gin Asn Asn Tyr Lys Thr Thr Pro Pro Val
sssgctabll SSRSEILENGHGIAA04IR s e BheaB Ly Gaidayg den Tioo
Val Asp Lys Ser Arg Trp Gin 450455460 Gin Gly Asn Val Phe Ser Cys Ser
ctgagact/ NetHis B ABCLEHFHES AR BbPrO4FSABEPRIE T\ RRAF BHT Eys Set?

cgccaga{:%{:"_ %%%%%Q

actacctaca
accgeootacce
cgoetcagteg
gagcecaaat
ggtggacegt
accocctgagg
sactggtacy
tacaacagea
ggcaaggagt
atctocasag
gatgagctga
gacatcgeeg
ceegtgetay

aggtggoage

tacacgcaga’

<210>
<211>
«<212>
<213>

3B
482
PRT

220>

<223>

<£00> 38

Met Glu Ala

1

Agp Thr Thr

Leu Sexr Pro

35

Val Tyr Ser

50

Artificial

accggaagtt
tgeaatggay
gecctatgga
cttctgacaa
cagtctteoceht
tcacatgegt
tggacggegh
cgtaccgtgt
acaagtgcaa
ccaaagggoa
ccaagaacca
tggagtggga
actcococgacgg

aggggaacgt

agagectete

228 BN

Artificial sequence <

caagggooag

cagcctgaag

etactgagge

zactcacaca
ctteoceoaccoa
ggtggtggac
ggaggtgceat
ggtecagogte
ggtcteccaac
gocoogagaa
ggteagoocty
gagcaatggy
ctecttotte
ctteteatge

cckgtetecy

sequence

Humanized TRU-01L6E

Pro 2la Gin Leu Leu

5

20

Gly Glu Ile Val Leu

Gly Glu Arg Ala Thr

40

Tyr Leu Ala Trp Tyr

55

gtecactatct cogecgacaa gtecsteoage

gecteggaca
cgeggcacce
tetecacegt
aaacocaagg
gtgageccacyg
aatgccaaga
cteacegtoe
aaagccoctoe
ccacaggtgt
acctgectgyg
cagcocagaga
ctetacagea
tecgtgatge

ggtaaa

The Leu Leu

10

Thr Gln Ser

25

Leu Ser

Cys

Gln Gln Lys

- 57 -

cogecatgta
tggtecactgt
gococagoacc
acacccteat
aagacocotga
caaagccgog
tgecaccagga
cageecccat
acaccctgee
tcaaaggett
acaactacaa
agetcacegt

atgaggetet

Leu Leu Trp Leu

Pro Ala Thr Leu

30

Arg Thr Ser Glu

45

Pro Gly Gln Ala

60

ttactgtygoa
ctectegage
tgaacteetyg
gatetocegy
ggtcaagtte
ggaggagcag
ctggetgaat
cgagazaace
cocatoeogy
ctatccaage
gaccacgect
ggacaagage

geacaaccac

Pro

15

Ser

Asn

Pro

S > >D
S S maned TR0 Ste

660

720

500

2690

1020

1080

1140

1200

1260

1320

1380

1440

1476



Arg
65

Arg
Ser
Asp
Gly
val
145
Leu
Met
Asn
aly
Gln
225
- Arg
Val
Pro

Pro

Thx
3035

<400> 47 aagcttgccg gataccaccg gaaagagcca caacagaaac ggaattccag
agcctagagc acattcggcec tctggaggag cccggagagt atgaactggg tattatggtg
aagtccatca tattactgtg gtctcctctg gcacctgaac ctcatgatct cctgaggtca
ccgcgggagg caggactggce cccatcgaga ctgeccccat ggcttctatc tacaagacca
reu 6C9992CA, CHSICHOC IGiccageea daapplott clealctalltlosgggacag
tactgtcaac aaaggtggcg ctggtgcagt ggatccggtt ggectcgagt ttc&agggeC
agcagcctga gactactggg gacaaaactc ttcctcttce tgegtggtgg ggcgtggagg
phecgégt%'}?as@%%?ggférg%ggagﬁf%gagﬁégﬂ&szaﬂgggﬂaagga gacggctect
aacgtcttct gtectgetact cectgtcttt acagctactt ttgcaaaaac acttcactct atcattccga
gcggcetcggg ctggagcaga act cattcac ggatgggcaa aggtcactat aggcectcgga
1.en96FR90GC36 AGASAIEICC precanaags tggacyigag igcaiaaly gagiecteac
ccaacgangc gagaaccaca geatgacctg atgggcagcc tetteetcta catgeteegt
ctggctccca gtctccagge agectggtac cttagcagaa caccatcagce taatccgtgg
Asncgﬁg%gg%ﬂg%a%eagé%C&%Ca@ﬁrtaﬂggsatsg&C&aqg%%awsa%aq,ccatg
celggtcact accgtgcccé" cg-gggagacc ccacgaagaggaagacaaag cgtcctgcac
cctcccagec ggtgtacacc cctggtcaaa ggagaacaac cagcaagctc gatgcatgag
gctctgcaca accactacac gcagaagagc ctctcceigt gtccqgataa atgatctaga 1500
fig&jl}b%% k- 1{% b/ %2%52; %Ig%%}élé;gg Al%%c%]ys%%%:sar;%% §%§0> <223>
Humanized TRU-016 <400> 48 Met Glu Ala Pro Ala GIn Leu Leu Phe Leu

al Leu Lgu Lgu Trsp LegthIZro 15181 é& ;I'Pr 'Egrsgrlg 1‘3’;'@1\/ Leu Thr Gin
nST(JeeruPrciidil_\la]‘]llh{L féu r%’zg D Leu of Igro ly GluArg %\qul'&r lieu Ser
Cys Arg Ala Ser Glu Asn 354045 Val Tyr Ser Tyr lieu Ala Trp Tyr Gin Gin
Lys Pro Gly Gin Ala Pro 505560 Arg lieu lieu lle Tyr Phe Ala Lys Thr lieu
Arg A%lgl.bﬁf&lg}ﬁr@ezﬁr% %&g Ser G‘:?y é\zg ’i%r Phe %e C-ny eI‘yr As¥1

1706 178

Asn Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met Gly
180 1B5 iso

Tie Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys
195 200 205

Gln Val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu
210 : 215 220

Trp Ser Ser Leu Lys Ala Ser Asp Thr Rla Met Tyr Tyr Cys Ala
230 235 240

Ser Val Gly Pro Met Asp Tyr Trp Gly Arg Gly Thr Leu val Thr
. 245 250 . 255

Ser Ser Ser Glu Pro Lys Ser Ser Zsp Lys Thr His Thr Ser Pro
2690 | 265 270

Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe
275 2890 285

Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val
290 295 300

Cys Val val Vval Zsp Val Ser Hie Glu Asp Pro Glu Val Lys Phe
- 310 315 320

-58-



65707580 Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr lieu Thr lle
Ser 859095 Ser lieu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin His His
Ser 100105110 Asp Asn Pro Trp Thr Phe Gly Gin Gly Thr Lys Val Glu lle
Lys Gly 115120125 Giy Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
asn Txp WEGH G 30135%:40a7al @D gy MehGinsSeyShynkla@lieyal Lys Lys
Pro Gly Gh2SBer 145150155160 ke@ Lys lle Ser Cys Lys&ly Ser Gly Tyr
Set Phe Thr Gly Tyr Asn 1.65170175 Met Asn Trp Val Arg Gin Met Pro
Arg clu@Yl¥sshylieuGlusln Met fly 380182100 AsarlleAspdiradyr Tyr Gly
Gly Thed'hr Tyr Asn Arg LyssRbe Lys 195200205 GI§%Gin Val Thr lle Ser
Ala Asp Lys Ser lle Ser Thr Ala Tyr lieu 210215220 Gin Trp Ser Ser Leu
val neulYBARSSLASR T AlBMeETy Ty Gye Ala 235230235240r73-

355 360 365

Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala
370 375 ' 380

Lys Gly Gla Pro Arg Glu Pro Glm Val Tyr Thr Leu Pro Pro Ser Arg
385 390 385 400

Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly
405 410 415

Phe Tyr Pro Sexr Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro
420 425 430

@lu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser
435 440 445

Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp GIn Gln
. 450 455 460

Gly Asn Val Phe Ser Cys Sexr Val Met His Glu Ala Leu His Asn His
465 470 475 480

Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
485 430

<2106> 39

«211l> 1476

<212> DRA

«213> Artificial seguence

<220
<223> Humanized TRU-016

;igg;agizc cagegeaget tcotettecte ctgctactot gygeteccaga taccaécggt 60
gaaaftgtgt tgacacagtc tccagecace ctghettigt ctocaggega aagagocace 120'
ctetoctgee gaacaagiga aaatgtttac agetacttag cctggtacca acagaaacct 1B0O
ggceaggete ctaggctect catctatttt geaaaaacct tagcagaagg aattocagcce 240
aggttoagty geagtggate cgggacagac thteactctea ccatcageag ccetagagect 300

-59 -



Arg Bar Val Gly Pro Phe Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr
245250255 Val Bar Bar Asp Gin Glu Pro Lys Bar Bar Asp Lys Thr His Thr
Bar 260265270 Pro Pro Cys Pro Ala Pro Glu Lau Lau Gly Gly Pro Bar Val
Phe Leu 275280285 Phe Pro Pro Lys Pro Lys Asp Thr Lau Met lle Bar Arg

gaagatéEQ&FH§§§ﬂEé§@929

yal Thr Gysdal.val ValAshVal Barddis Glu Asgo

Pro Glu Val Lys 305310315320 Phe Asn Trp Tyr Val Asp Gly Val Glu Val
gggaccapiig Amrpadatiops Fectys 32533033 H P AT S hY L FGIASPAESASH -Bar TR

ggggctaéxrgAA?g\ég‘J:a\tlgélﬁB‘?ér’_cv

sn

Gly Lys

ys Cys

LhaU:3903

Q
Lys

Hapval
603

Val

Hig Gl Trp Lay
er A;%]gL%)%ﬁA% Lau Pro

ctgagacAle: Protie dBhet ystThadie: Barsleps 370375380 A4 1afs By GHTFe Arg540

Met Glu Ala Pro Ala &ln Leu Leu Phe Leu Leu heu Leu Trp Leu Pro

1

5

10

15

Asp Thr Thr Gly Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser

20

25

30

Leu Ser Pro Gly Glu Arg BAla Thr Leu Ser Cys Arg Thr Ser Glu Bsn

35

£0

- 60 -

45

cge caga? é% Pcrgg’g%lga\é%lﬁ gcls’ i:%%alq‘_ggug Palx’tggp r%e%%% 31_81’.5%3a95%%% ’E’g’ Q&é%%g%&@@ lu '—sadb
r Lys'’Asn al Bar'Lad Thr Cys Lau Val Lys 4054104

actacctaca accggaaghtt caagggccag gtcactatct ccgocgacaa gtecatcage 660

accgootace tgcaatggag cagectgaayg gectoggaca cegeeatgta ttactgtgea 720

cgecteagteg gecctatgga ctactgggge cgeggeaccc tggteactgt ctectegage 780

gagccdaaat cttotgacaa aactcacaca tgoccaccogt goccageace tgaactoety 840

gutggaccgt cagtotteoct ctteocceoea aaacceoaagyg acacccteat gatcteococegg 800

acccctgagg tcacatgegt ggtggtggac gtgagecacg aagaccctga ggtcaagtte 960

aactggtacy tggacggegt ggaggigeat aatgccaaga caaagccgeyg ggaggageay 1020

tacaacagca cgtaccgtgt ggtoageogtce ctcaccgtcece tgcaccagga ctggetgaat 1080

ggeaaggaght acaagtgosa ggtcetcocaac aaagocchtce cagecsccat cgagaaaacco 1140

atctccaaag crcaaagggea gocccgagaa ccacagghgh acaccctgee cecatcoegg 1200

gatgagctga ccaagaacca ggtcagectg acctgectgg tcaaaggett ctatceoamage 1260

gacatcgecg tggagtggga gageaatggg cagecggaga acaactacaa gaccacgceccet 1320

cceghgetgy acteegacgy ctoccttetbe ctctacagea agetcacegt ggacaagage 1380

aggtggcagce aggggaacgt cttcteatge teegtgatge atgaggetct goeacaaccac 1440

‘tacacgcaga agagcectote ccetgtcecteocg ggtaaa 1476

<210> 40

<211> 492 ;

<212> PRT

«213> Artificial sequence

<220>

<223> Humanized TRU-016

<400> 40



Gly Phe Tyr Pro Bar Asp lle Ala Val Glu Trp Glu Bar Asn Gly Gin
420425430 Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Lau Asp Bar
Asp Gly 435440445 Bar Phe Phe Leu Tyr Bar Lys Leu Thr Val Asp Lys
Bar Arg Trp Gin 450455460 Gin Gly Asia Val Phe Bar Cys Bar Val Met

val TyHiRSkAlalawnklisAsiardbad041848R:Hisd WiThealniysBar Lan Bar

50 Lau Bar Pro Gly Lys#85490 - 74 - <210>%49 <211> 356 <212> DNA

<213> Artificial sequence <220> <223> Humanized TRU-016 <400> 49

arg LeJEiA0GI0G.1CRACIOL qeROBIg0AAag/illeel,0gagaatecogHactca

65 cagatgcccg ggaaaggcct ggagtggatg acstacaacc ggaagttcaa gggccaggtc
goctacctgc aatggagcag cctgaaggcc tcagtcggcc ctatggacgt ctggggccaa

Arg Phe Ser @Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr fle Ser
85 80 - 85

Ser DLeu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Hisg His Ser
' 100 105 110

Asp Asn Pro Trp Thr Phe @ly Gln Gly Thr Lys Val Glu Ile Lys Gly
135 120 125

Gly Gly Gly Ser Gly Gly @Gly Gly Ser Gly Gly Gly Gly Ala Ser Glu
130 135 : 140

Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Giy Sexr
145 150 155 160

Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Gly Tyr Asn
165 176 175

Met Asn Trp Val Arg Gln Met Pro Gly Lye Gly Leu Glu Trp Met Gly
180 185 _ 180

hsn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys
185 200 208

-Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu
210 , 218 220

Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala
225 230 235 240

Arg Ser Val Gly Pro Met Asp Tyr Wrp Gly Arg Gly Thr Leu Val Thr
245 250 .255

Val Ser Ser Ser Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro
260 265 270

Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe
275 280 285

Pro Pro Lys Pro Liys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val
280 295 300

-6l -



The
305

Asn

Val
Ser
Lys
385
hsp

Phe

Giu

gcagaggtga ttcactggct ggcaatattg actatctccg tcggacaccg ggcaccactg
aaaagcccgg acaatatgaa atccttatta ccgacaagtc ccatgtatta tcactgtctc
agagtctctg ctgggtgcgc tggtggtact catcagcacc ctgtgcgcgc ctcgag <210> 50
<211> 143 <212> PRT <213> Artificial sequence <220> <223>

cvs HamanizetbTRIO 161400150 Mei GhpAlad L Ala=Gintewheu Phe Leu
Leu Leu Leu T#pLeu Pro 151015 AsgThr Thr Gly Glu lle VaPeu Thr Gin
Ser Pro Ala Thr Leu Ser 202530 Leu Ser Pro Gly Glu Arg Ala Thr Leu Bar

rrp GYS AF1AIR SN GiASBI135404 5V al A3¢r Sek Tyl errAla d rprbyr Gin Gin
Lys Pro Ghe&in Ala Pro 505560 #rg Leu Leu lle Tyr Ph&3Ala Lys Thr Leu
Ala Glu Gly lle Pro Ala 65707580 Arg Phe Bar Gly Bar Gly Bar Gly Thr

ciu SR Rhe TR LU THE HerRer§Ro095 Bar ey Gk PreiGluAsh.Phe Ala Val
Tyr Tyr€ys Gin His His Ser 345 350

Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyxr Lys Cys Lys Val
355 360 365

Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala
370 375 380

Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg
380 i85 400

@lu Leu Thr Lys Asn Gln Val Ser Lieu Thr Cys Leu Val Lys Gly
’ 405 410 415

Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro
420 425 430

Asn Asn Tyr Lys Thr Thr Pro Pro Val lLeu Asp Ser Asp Gly Ser
435 440 445

Phe Phe Leu Tyr Ser Lys Leu Thr Val Rsp Lys Ser Arg Trp Gln Gln
4590 4558 460
Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Aesn His
465 470 475 480
Tyr Thr @ln Lys Ser Leu Ser Leu Ser Pro Gly Lys
485 450
<210> 41
<211> 1476
<212> DNA

<213> Artificial sequence

<220
<223> - Bumanized TRU-016

<400> 41

atggaagcac cageogeaget tetettecte ctgetactet ggotcoeeaga taccacceggt 60
gazattgtgt tgacacagtc tcceagecace ctgtetbigt ctcocaggega aagagecace 120
ctctoetgoe gaacaagtga aaatgtttac agotacttag cctggtacca acagaaacct 180
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100105110 Asp Asn Pro Trp Thr Phe Gly Gin Gly Thr Lys Val Glu lle Lys
Gly 115120125 Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Thr

Gly 130135140 <210> 51 <211> 1381 <212> DNA <213> Artificial
sequence <220> <223> Humanized TRU-016 <400> 51 aagcttgccg

gyccaggbaldgaqes-cecageasag-clcteiecdastgniaci siggeicecandgataeenccy 246
gagaaattgt gttgacacag tctccagcea cectgtcttt gtctccagge120 gaaagageca

aggttcaghe ARG S CIABE RS i iR C 4G el G ARG a1 §iF a5t agaadl ®
gaagatt clgoccagoc.icetagasic clcatctatl-igegaanas ciagragaaddiggaaiticcag so

ccaggttcag tggcagtgga tccgggacag acttcactct caccatcagc300 agcctagagc

gggaccapgga AgeRt A5 EaY tRAL FRERIE A o5 CRICEHa T oReCEgfj 368364 feEhce  “<°

sagget=38099RCEAANA190A3R1C,A3A00I00CH L0 CHA00-cRalGgaRAA20
fctggaggag gtgggaccgg tgaggtgcag ctggtgcagt ctggagcaga

ctyagactfiganeiii480 GRTTEgalt RCYHEFACRCBtIRRRT ERfa R tP e tCattcac*

cgccagaggggg%

tatt

atc

actacctaca accggaagtt caagggccag

acegectace
cgcteagteg
gagoccasat
ggtggaccgt
accoctgagy
aactggtacy
tacaacageca
ggcaaggagt
atcteccaaag
gatgagctga
gacatcgeeg
cceghgetgy
aggtggcagoe
tacacgcaga
<210>
<211>

<212>
<213

42
492
BRT

<220»

<223

<400> 42

tgeaatggag
geoctatgga
cttcktgacaa
cagtecticct
tcacatgeogt
tggacggcegt
cgtaceogtgt
acaagtgcaa
ccaaagggca
ccaagaacea
tggagtggga
actccgacgg

aggggaacgt

agagcactete

cagcctgaag
ctactggggce
sactcacaca
cttocceeea
ggtggtggac
ggaggtgcat
gotcagegte
ggtctecaac
geocoocgagaa
aggtcagectyg
gageaatggg
ctecttotte
cttcteatge

cctgteteocg

Artificial seguence

Humanized TRU-016

gtcactatct
gocteggaca
cgeggaacco
tctccéccgt
aaaccoaagy
gtgagccécg
aatgecaaga
cteacogioo
amagcccotoe
ceacaggtgt
acctgeetgg
cageeggaga
ctctacaéca
tcegtgatge

ggtaza

cocgocogacaa
cegecatata
tggteactgt
goocageace
acacccteat
aagacoctga
caaagoogeg
tgcaccagga
cagececocalt
acaccetged
tcaaaggett
acaactacaa
agctcacégt

atgaggetet

gtocatecage
ttactgtgea
cteoctogage
tgaacteetyg
gatcteoegg
ggteaagtto
ggaggagead
ctggetgaat
cgagaaaacc

cceatcececegy

ctateraagc,

gaccacgect
ggacaagage

geacaaccac

Met Glu Ala Pro Ala Gln Leu Leu Phe DLeun Leu Leu Leu Trp Leu Pro

1

5

10¢

15

Asp Thr Thr Gly Glu Tle Val Leu Thr Gin Ser Pro Rla Thr Leu Ser

20

25
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650
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Leu

Val

Arg

65

Brg

Ser

ABD

Gly

Val

145

Lient

Met

Asrn

Gly

Gln

225

Arg

Val

Pro

tattatggtg gtactaccta caaccggaag ttcaagggcc aggtcactat ctccgccgac660
aagtccatca gcaccgccta cctgcaatgg agcagcctga aggcctcgga
caccgccatg720 tattactgtg cacgctcagt cggcecctttc gactcctggg gccagggceac
cctggtcact780 gtctcctctg atcaggagcec caaatcttct gacaaaactc acacatctcc
sera569taeGCaBA0.ggaLCI0aae toalogaiogRragisagic theatoftoe asacaaaacc
caaggacacc900 ctcatgatet cccggacccc tgaggtcéea tgegtggtgg tggacgtgag
ccacgaagac960 cctgaggtca agttcaactg gtacgtggac ggcgtggagg tgcataatgc
TyrC82026A23¢,102Q crgreaggaga-ageadiacacAasacatac colgiggtica
50 gcgtcctcac cgtcctgeae 1080 caggactggc tgemtggcaa ggagtacaag
tgcaaggtct ccaacaaagc cctcccagec 1140 cccatcgaga aaaccatctc
1o CREROLLATR 9HGAYSECS YAgRACEAca,dgtaAcass, 1200 sigegaecat
cccgggatga gectgaccaag aaccaggtca goctgacctg cctggtcaaa 5260
ggcttctatc caagcgacat cgccgtggag tgggagagcea atgggcagcec ggagaacaac
1320 [acaagacea CULseeLabasIoacioRORngoElicintanicta cageaagcle
Phel%%% a fB%%r<216> 52 <211> 4%%2212> PRT <213> Amtificial sequence
<220> <223> Humanized TRU-016 <400> 52 Met Glu Ala Pro Ala Gin
-.Lgy Lieu Phe Lieu Lieu LieuLeu Trp Lieu Bro 151015 Asp Thr Thr Gly Giu
Leullg%akeﬁgeél%%(gﬁngggr%r% AE@ 'I:%r nggysgbrt 20253@3]§eu Ser Prro Gly Glu
Arg Ala Thr Lieu Ser Cys Arg Ala Ser Glu Asn 354045 Val Tyr Ser Tyr
AsnLgruo AﬂgPTE%J gh%'%]%rl%kxsﬁgfo 'I%.Ily %Irg %lglpégusg%é@ys Gly

115 120 125

@Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ala Ser Glu
130 135 140

Gln Leu Vél @lu Ser Gly Gly Gly Ser Val Gin Pro Gly Gly Ser
150 155 _ 160

Arg Leu Ser Cys Ala Bls Ser Gly Phe Thr Phe Ser Gly Tyr Asn
165 170 175

Asn Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met Gly
180 185 1580

Ile Agp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys
185 200 205

@ln val Thr Ile Ser Ala Asp Lys Ser ITle Sexr Thr Ala Tyr Leu
210 215 220

Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala
230 235 2490

Ser Val Gly Pro Met Asp Tyr Trp Gly Arg Gly Thr Leu Val Thr
245 250 255

Ser Ser Ser Glu Pro Lys Ser Ser Asp Lys Thr His Thr Sex Pro
260 265 270

Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro S8er Val Phe Leu Phe
275 280 285
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Arg Lieu Lieu lle Tyr Phe Ala Lys Thr Lieu Ala Glu Gly lle Pro Ala
657075BO Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Lieu Thr lle
Ser 859095 Ser Lieu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin His His
Ser 100105110 Asp Asn Pro Trp Thr Phe Gly Gin Gly Thr Lys Val Glu lle
pro Prol¥sChrd 152043516ty Kely Gy See Gly:Gly &lyiGIySecGlywGly Gly Gly
250Thr Gly Glu 1301354%0 Val Gin Lieu Val Gi#®Ser Gly Ala Glu Val Lys Lys
Pro Gly Glu Ser 145150155160 Leu Lys lle Ser Cys Lys Gly Ser Gly Tyr
Thr cysS@PheiThe Cly=TyrAsrd654 20475 Met Ass T MabArgSkmMet Pro Gly
305 Lys Gly Leu GlaZIPrp Met Gly 180185233 Asn lle Asp.Pro TyF¥yr Gly Gly
Thr Thr Tyr Asn Arg Lys Phe Lys 195200205 Gly Gin Val Thr lle Ser Ala
Asn TroP P L¥e1SeEHesPervEar &da Tin Lews2102 15220 ¢4 7rnbinyErp:eer Ser Len
Lys Ala Sex2Asp Thr Ala Met Tyr 33 Cys Ala 225230233240

Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr
340 345 350

vVal Leu His Glin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val
355 3860 385

Ser Asn Lys Ala Leu Pre Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala
370 375 380

Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg
385 380 3895 400

Asp Glu Leu Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys Gly
405 410 415

Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro
420 425 4390

Glu Bsn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser
435 440 ) 445

Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lyes Ser Arxg Trp Gln Gln
450 - 455 460

@ly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His
465 470 475 480

Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
485 490 '

<210> 43

«21l> 1476

<212> DHNA

<213> Artificial seguence

220>
. <223> Humanized TRU-016

<400> 43
atggaagcac cageogeoaget tetettecte ctgetactcet ggeteccaga taccaccggt 60
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Arg Ser Val Gly Pro Phe Asp Ser Trp Gly Gin Gly Thr Len Val Thr
245250255 Val Ser Ser Asp Gin Gin Pro Lys Ser Ser Asp Lys Thr His Thr
Ser 260265270 Pro Pro Cys Pro Ala Pro Gin Len Len Gly Gly Pro Ser Val
Phe Len 275280285 Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle Ser Arg
gaaattgtE R 6182290205300 Mal-Tht L2y s MajVat ¥alAspa akSefddis&lu Aspo
Pro Gin Val Lys 305310315320 Phe Asn Trp Tyr Val Asp Gly Val Gin Val
ctorectprs AR RMAITEE TRAETEE28334 S Brd AT (GRS RPGHTRAPAST Ser TP
ggccaggbYb AT Vel ik SesrVaklet-340340..3%0 ThgValdep HisieloAsp Trp Lep
Asn Gly Lys Gin Tyr Lys Cys Lys 355360365 Val Ser Asn Lys Ala Len Pro
29gtteagls pIRREYSHE ¢y P TR IRE TerEFE F ST o3BT AT 13 B G Po Arg®©°
gaagattB RIGGINVal T TBLLlan Rro-Preger 380340392400 AgAsRGIN s
Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys 405410415 Gly Phe Tyr
gggaccapgy SEPRT REAMFEECTHT T P CiASSEFASIF BIyegHTc togaggaggt

ggggctagey
ctgagactet
cgeeagatge
actécctaca
acegectacc
cgetcagteg
gagcacaaal
ggtggacegt
avcoctgagy
aactggtacg
tacaacagca
ggcaaggagt
atctccaaag
gatgagctga
gacategeeyg
ccegtgetgg
aggtggcage
tacacgcaga
<210>»
<211l>

<212>
<213>

44
452
PRT

<220>

<223>

<400> 44

agotgcaget
cctgtgeage
ccgggazagdg
accggaagtt
tgcaatyggay
gocctatgga
ctteigacaa
cagtecttect
teacatgegt
tggacggegt
cogtaccgtgt
acgagtgceaa
ccaaagggca
ccaagaacca
tggagtggga
actcogacgg
aggggaacgt

agagectete

ggtggagtct
ctctggatte
cotggagtgy
caagggecag
cagectgaag
ctéctggggc
aactcacéca
ctteccoeea
gogtggtggac
ggaggtgeat
ggtcagcétc
ggtetocaac
gococgagaa
ggtcagccty
gagcaatggg
ctecttetie
ctteteatge

cetgtetecy

Artificial seguence

Humanized TRU-016

ggtggagget
accttoagty
atgggcaata
gteagtatect
gocteggaca
cgeggoacos
tgeocacegt
aaacccaagyg
gtgagccacg
aatgccéaga
ctcacegteoo
aaagcéctcc
ceacaggtgt
acctgectgy
cagocoggaga
ctotacagea
tccgtgatgc

ggtaaa

ctgtocagoc
getacaatat
ttgatcotta
cogocgacaa
ccgccatgta
tggtcactgt
geceagoace
acaccctcat
aagaccectga
caaageegey
tgcaccagga
cageccecat
acaccctgcc
toaaaggett
acaactacaa
agctﬁaccgt

atgaggctot

tggagggtco

gaactgggtc

ttatgotagt
gtcocatcage
ttactgtgea
ctectegage
tgaactocty
gatctecegy
ggtcaagttc
ggaggagcag
ctggotgaat
cgagaaaacc
cccatecegg
ctatccaage
gaccacgecet
ggacaagagc

gcacaaccac

Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro

1

5

10
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480

540

600

660

720

780

840

200

960

1020

1080

1140

1200

1260

1320
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420425430 Pro Gin Asn Asn Tyr Lys Thr Thr Pro Pro Val Len Asp Ser
Asp'Gly 435440445 Ser Phe Phe Leu Tyr Ser Lys Len Thr Val Asp Lys
Ser Arg Trp Gin 450455460 Gin Gly Asn Val Phe Ser Cys Ser Val Met His
Gin Ala Len His Asn 465470475480 His Tyr Thr Gin Lys Ser Leu Ser Leu

Asp Thr SALEPE-GHLYS1485490.6R 107 531524d> 366 524 2onDNA<R43> Artificial
sequelice <220> <223> HuRfanized TRU-016 <408% 53 gctagcgagg
tgcagctggt gcagtctgga aagatttcct gtaagggatc cggttactca cagatgcccg

Leu ser9fAfafgcel QuagiogaioReCiacaass-0eRAgiicAaIgogesaguic gastacctgc
aatggagcag cctgaaggccatcagtcggcc cttttgaccc éfggggccaa <210> 54
<211> 143 <212> PRT <213> Atrtificial sequence <220> '

val Tyr Ser Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln 2Ala Pro
50 55 60 :

arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile Pro Ala
65 70 75 80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 ag : 85

Ser Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln His His Ser
100 105 110

Asp Asn Pro Trp Thr Phe Gly @ln Gly Thr Lys Val Glu Ile Lys Gly
115 120 125

@ly Gly Gly Ser Gly Gly Gly Gly Sef Gly Gly Gly Gly Ala Ser Glu
130 135 140

Val Gln Leu Val Glu Ser Gly Gly Gly Ser Val Gln Pro Gly Gly Sex
145 150 155 160

Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Gly Tyr Asn
165 176 175

Met Asn Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met Giy
180 185 190

Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys
1958 200 2065

Gly @Gln vVal Thr Ile Ser 2la Asp Lys Ser Ile gSer Thr Ala Tyr Leu
210 215 220

Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala
225 230 235 240

Arg Ser Val @ly Pro Met Asp Tyr Trp Gly Arg Gly Thr Leu Val Thr
245 250 255 .

Val Ser Ser Ser Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro
260 265 270
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<223> Humanized TRU-016 <400> 54 Met Glu Ala Pro Ala Gin Lea Leu
Phe Leu Lea Lea Leu Trp Lea Pro 151015 Asp Thr Thr Gly Glu lle Val Lea
Thr Gin Ser Pro Ala Thr Leu Ser 202530 Lea Ser Pro Gly Glu Arg Ala Thr
Leu Ser Cys Arg Ala Ser Glu Asn 354045 Val Tyr Ser Tyr Leu Ala Trp Tyr

Pro CysGir&GHLEYBRrolulyGinzAla frp 805580 A%gd gal eadle-diyr@he Ala Lys
TR7tea Ala Glu Gly lle BfS Ala 65707580 Arg PPe Ser Gly Ser Gly Ser
Gly Thr Asp Phe Thr Lea Thr lle Ser 859095 Ser Leu Glu Pro Glu Asp

Pro ProPhesAtadalybyrdyrGysiein kdis His Ser1 003 06kl @rAsgAsmePro Trp Thr

29%Phe Gly Gin Gly Theys Val Glu lle Lys GRP#15120125 Gly Gly Gay Ser

Gly Gly Gly Gly Ser Gly Gly Gly Gly Thr Gly 130135140 <210> 55 <211>

Thr Cyé3561<2$2>ﬁﬁﬂﬂéﬁsp Val Ser His Glu Asp Pro Glu Vval Lys Phe
305 310 315 320

Asn Trp Tyr Val Rsp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro
325 330 335

Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr
340 345 350

Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val
355 360 365

Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala
3170 375. 380 '

Lys Gly Gln Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg
385 380 395 400

Asp Glu Leu Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys Gly
405 410 415

Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Sex Asn Gly @Gln Pro
420 425 ‘ 430

Gilu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ber
435 440 ' 445

Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gla Gln
480 455 ' 460

Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His
465 470 475 480

Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
485 490

<210> 45

<211l> 1482

<212> DNA

<213> Artificial sequence

<220
<223> Humanized TRU-016
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<213> Artificial sequence <220> <223> Humanized TRU-01S <400> 55

gctagcgagg tgcagetggt gcagtctgga aagatttcct gtaagggate cggttactca

cagatgcccg ggaaaggcct ggagtggatg acctacaacc ggaagttcaa gggccaggtce

gcctacctge aatggagcag cctgaaggcc tcagtcggcec cttttcagca ctggggccaa
€210> 56 <211> 143 <212> PRT <213> Atrtificial sequence <220> <223>

<400>

atg9RagpRimERFFEFIRY AT KA00S 58 MEt Cin Al B ARI GIrP EERCEE Phe L&D
gaaattgklfU LigWddeu TrR ddey-Ried 21Q16:Asp: The Jhudady Shklagéahben Thizo

Gin Ser Pro Ala Thr Leu Ser 202530 Leu Ser Pro Gly Gin Arg Ala Thr Lieu
ctetectgel GPERRTIGE SRFERIATH 3BT RAR THESERTYR LATPAIARP Tyr GifP

ggecagel USEI0Cly G AlaRiQ S05R0Q g Lesskesle N WaPhe-Alad ys Tiro
Leu Ala Glu Gly lle Pro Ala

aggtteagtyg
gaagattittyg
gggaccaagy

gggaccggtg
ctgaagattt
cgecagatge
actacctaca
accgectace
cgeteagbeg
caggagceca
ctgggtggac
cggacccétg
ttcaactggt
cagtacaaca
aatggcaagg
accateteca
cgggatgage
agcgacatcg
coctoecegtge
agocaggtgge
cactacacge
<210>
<21l

<212>
<213>

46
483
ERT

<220>

<223>

<£00> 46

geagtggate
cagittatta
tggazatcaa
aggtgeaget
cetgtaagyy
cegggaaagd
accggaagtt
tgcaatggag
geeetatgga
aatettoetga
cgteagtcett
aggtcacaty
acgtggacay
gcacétaccg
agtacaacgty
aagcocaaagdg
tgaccaagaa
cegtggagtg
tggactccga

agcaggggaa

agaagagect

cgggacagac
ctgtcaacat
aggtggcggt
ggtgeagtet
atceggttac
cotegagtog
caagggecag
cagocctgaay
ctactgggge
caaaactcac
cctetteeee
cgtggtggtyg
cotggaggtyg
tgtogteage
caaggtetce

gcageeccga

ccaggtcage

ggagagcaat
cggctectte
cgtetietea

ctececctgtet

Artificial sequence

Humanized TRU-016

ttecactetea
cattocgata
ggctegggeg
ggageagadgyd
tcattcactyg
atgggcaata
gteactatet
gcctgggaca
cgoggoacos
acatctecac
ccazaaccca
gacgtgagoe
cataatgeca
gteotcaceg
aacaaagccoc
gaaccacagyg
ctgacctgeco
gggecagcegy
ttectotaca
tgetocgtga

cegggtasat

ccatcageag
atcoogtggac
gtagtggatc
tgaaaaages
gebtacaatat
ttgatcectta
cogeoocgacaa
cegecatgta
tggteactgt
cgtgecocage
aggacaccct
acgaagacac
agacaaagec
tcotgracca
toccageeee
tgtacacecct
tggtcaaagy
agaacaacta
gecaagctcac
tgcatgagge

ga

cetagagect
atteggeeaa
tggaggaggt
cggagagtct
gaactgggtyg
ttatggtgght
gtecatecago
ttactgtgea
ctcctctgat
acctgaactc
catgatctee
tgaggtcaag
gcgggaggag
ggactggoty
catcgagaaa

gooaccates

cttetateca

caagaccacy

cgtggacaad

tctgcacaac

Met Glu Ala Pro Ala Gln Lieu Leu Phe Leu Leu Leu Leu Trp Leu Pro
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657075BO Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle
Ser 859095 Ser Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin His
His Ser 100105110 Asp Asn Pro Trp Thr Phe Gly Gin Gly Thr Lys Val Glu
lle Lys Gly 115120125 Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly

3 Gly Thr Gly 130135140 <210> 57.&211> 356 <212> DN <213> Atrtificial
sequence <220> <223> Humanized TRU-016 <400> 57 gctagcgagg

asp Thr96ROGOIGAGICIONR aagatlicet ginagggaleLaqUasica cagatbeecy
ggaaaggcct ggagtggatg acctagaacc ggaagttcaa gggecaggtc gcctacctge
aatggagcag cctgaaggcc tcagtcggcc cttttgacgt ctggggccaa <210> 58

Lieuw Serl_é%ﬁ‘an%f:gf_lgé%%PA%-ar %ﬁ%sfe@rgg§|%§%e%§nﬁfa<§g9 fgzs?gr

Val Tyr Ser Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Glm Ala Pro
50 55 &0

Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile Pro Ala
85 70 78 80

Arg Phe Ser Gly Ser (ly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
B85 20 85

Ser Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln His His Ser
100 105 ‘ 110

Asp Asn Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Gly
115 : 120 128

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Thr Gly Glu
13¢ 135 140

Val Glan Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro 8ly Glu Ser
145 150 155 1606

Leu Lys Ile Ser Cys Lys Gly Ber Gly Tyr Ser Phe Thr Gly Tyr hsn
165 170 175

Met Asn Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met Gly
180 185 - 180

Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Liys Phe Lys
195 200 208

Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu
210 215 220

@ln Trp Ser Ser Leu Lys Ala Ser Asp Thr Alas Met Tyr Tyr Cys Ala
225 230 235 240

Arg Ser Val Gly Pro Met Asp Tyr Trp Gly Arg Gly Thr Leu vVal Thr
245 250 255

- 70 -



<400> 58 Met Glu Ala Pro Ala GIn Leu Leu Phe Leu Leu Leu Leu Tip Leu
Pro 151015 Asp Thr Thr Gly Glu lle Val Leu Thr Gin Ser Pro Ala Thr Leu
Ser 202530 Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Glu
Asn 354045 Val Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala
val serPser5SR55GAArgLerheike sk Phe Ada liys Tird eusAhGla«ESly lle Pro
Ala 6597580 Arg Phe Ser &% Set Gly Set Gly TheA%p Phe Thr Len Thr
lle Set 859095 Set Len Gin Pro Gin Asp Phe Ala Val Tyr Tyr Cys Gin His
Pro ProHitsSet-30010%L0 Asp Asn ko dip Ehy Rhe GhyGraiGhnd hidys Val Glu
lle13ys Gly 115120125 GI§0Gly Gly Set Gly Gly28¥y Gly Set Gly Gly Gly
Gly Thr Gly 130135140 <210> 59 <211> 356 <212> DNA <213> Artificial

Phe Proo@UYENEL pro liys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
290 295 300

Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys
305 310 315 320

Phe Asn Trp Tyr Val Asp Gly val @Glu val His Asn Ala Lys Thr Lys
3258 330 335

Pro Arg Glu Glu &ln Tyr Asn Ser Thr Tyr Arg Val Val Ser vVal Leu
340 345 350

Thr Val Leu Eis Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys
355 360 365

Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Sexr Lys
370 375 380

Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser
388 350 385 400

Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys
405 4190 415

Gly Phe Tyr Pro Ser Asp Ile Rla Val &lu Trp @lu Ser Asn Gly Gin
420 425 430

Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly
435 440 445

Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln
450 : 455 460

Glin Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn
465 470 475 480

Hig Tyr Thr &ln Lys Ser Leu Ser Leu Ser Pro Gly Lys
485 490

<210> 47
<211> 1500
<212> DNA

-1 -



<220> <223> Humanized TRU-016 <400> 59 gctagcgagg tgcagctggt
gcagtctgga aagatttcct gtaagggatc cggttactca cagatgcccg ggaaaggcct
ggagtggatg acctacaacc ggaagttcaa gggccaggtc gcctacctge aatggagcag
cctgaaggcc tcagtoggcc cttttgacat ctggggccaa aaaagcccgg agagtotctg60
acaidfatgaa ctgggtgegcel20 atccttatta tggtggtact180 ccgacaagtc
catcagcacc240 ccatgtatta ctgtgcgcge300 tcactgtctc ctcgag356 <210> 60
Fadz 148 <2127 PRT <213> Artificial sequence <220> <223>
Humanized TRU-016 <400> 60 Met Gin Ala Pro Ala Gin Leu Leu Phe Leu

<400> fEdn Len Leu Trp Leu Pro 151015 Asp Thr.Thr Gly Gin lle Val Leu Thr Gj
segctag] (e ok 0o 0 B ey P T r prEa b T S

<213>

<220>
223>

gataccaCys A#gaAkc St Qitddracag tctceagecea coctgtottt gtctocagge 120
gaaagageca ccetetoctyg ceogageaaght gaaaatgttt acagetactt agectggtac 180
caacagaaac chggeocagge tcoctaggebce cteatetatt ttgeaaaaac cttageagaa 240
ggaatteccag ccaggttcag tggcagtgga tocegggacag acticactet caccateage 30¢
aécctagag& ctgaagattt tgcégtttat tactgtcaac atcattooega taatecogtag 360
acattoggee aagggaccaa ggtggaaatc azaggtoggeg goggctoggy cggtygstgga 420
tctggaggag gtgggaccygy tgaggtgceag ctggtgeagt ctggageaga ggtgaazaag 480
cceggagagt ctotgaagat ttocetgtaag guatceggtt acteatteac tggetacaat 540
atgaactggg tgegecagat gocogggaaa ggoctegagt ggatgggeaa tattgatcot 600
tattatggtyg gtactaccta caaccggaag tteaagggec aggtcactat ctecgeooegac 660
aagtccateca geaccgeocta cetgeaatgy ageagectga aggectegga caccgecatg 720
tattactgtg cacgcteoagt cggecettite gactactggy goecagggoac cectggtcact 780
gtetectetg atcaggagee caaatcttcet gacaaaactc acacatctec accgtgocca 840
gcacctgaac tcctgggtgg accegbteagbte ttectetteo cccocraasacce caaggacace 200
cteatgatet cocggaccceco tgaggteaca tgegtggtgy tggacgﬁgag ccacgaagac 260
cctgaggtea agttcaactg gtacgtggac ggegtggagg tgeataatge caagacaaag 1020
cegegggagy ageagtacaa cageacgtac cgtgtggtea gegtectcac cgteoctgeac 1086
caggactgge tgaatggeaa ggagtacaag tgcaaggbtct ccaacaaage cctocragec 1140
cccategaga aasaccatote caaageocaaa gggcagecce gagaaccaca ggtgtacace 1200
ctgcccccat.cccgggatga getgaccaag aaccaggbca geoctgaccetg ccoctggtcaaa 1260
ggcottetate caagogacat cgocgtggag tygggagagea abgggeagec ggagaacaac 1320
tacaagacca cgcctecegt gotggacteo gacggetoet tettecteta cagcaagete 1380
accgtggaca agagecaggty gcageagggg aacgtctict catgotceogt gatgeatgag 1440
geteotgeoaca accactacac gocagaagage ctetcoctgt cteegogtaa atgatctaga 1500
<210> 48

<211> 483

<212> PRT

<213»> Artificial sequence

220>

-T2



354045 Val Tyr Set Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro
505560 Arg Lieu Leu lle Tyr Phe Ala Lys Thr Lieu Ala Glu Gly lle Pro Ala
657075BO Arg Phe Set Gly Set Gly Set Gly Thr Asp Phe Thr Leu Thr lle
Set 859095 Set Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin His His
<223> Setak(00:a51:%0 &sp Asn Pro Trp Thr Phe Gly Gin Gly Thr Lys Val Glu lle
200> Lﬁs Gly 115120125 Gly Gly Gly Set Gly Gly Gly Gly Ser Gly Gly Gly Gly
thr Gly 130135140 <210> 61 <211> 11 <212> PRT.<213> Atrtificial
Met GluS@fuence 522@r:x22%> Humakized: TRY-046 s400p-p1nAngAla Set Glu
1 Asn Val Tyr Set Tyr Leu Ala 1510:2210> 62 <211> 11 <¥412> PRT <213>
Artificial sequence <220> <223> Humanized TRU-016

Asp Thr Thr Gly Glu Ile Val Leu Thr Gin Ser Pro Ala Thr Leu Ser
20 25 30

Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Giu Asn
35 40 45

Val Tyr Ser Tyr Leun Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro
50 55 60

Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile Pro Ala
65 70 75 a0

Arg Phe Ser Gly Ser Gly Ser (Gly Thr Asp Phe Thr Leu Thr Ile Ser
B5 90 25

Ser Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Eis His Ser
1Q0 : 105 110

Asp Asn Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Gly
115 120 125

Gly'Gly Gly Ser ¢ly Gly Gly Gly Ser Gly Gly Gly Gly Thr Gly €lu
139 135 140

Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu Ser
145 150 155 160

Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Gly Tyr Asn
1863 170 175

Met Asn Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met Gly
180 185 190

Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys -Phe Lys
195 200 205

Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu
210 215 220

Gin Trp Ber Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala
225 230 235 240

-3 -



<400> 62 Arg Thr Set Glu Asn Val Tyr Set Tyr Leu Ala 1510 <210> 63
<211> 5 <212> PRT <213> Atrtificial sequence <220> <223> Humanized
TRU-016 <400> 63 Gly Tyr Met Asia Met 15 - 83 - <210> 64 <211>7
<212> PRT <213> Atrtificial sequence <220> <223> Humanized TRU-026

arg sex<fBD>6H4 Bhe Aba las Thrd ewAlBLGI01t56ly Thr Leu Val Thr
245 250 255

Val Ser Ser Asp Gln Glu Pro Lys Ser Ser Asp Liys Thr His Thr Zer
. 260 265 270

Pro Pro Cys Pro Ala Pro @lu Leu Leuw Gly Gly Pro Ser Val Phe Leu
275 280 285

Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
2990 285 300

Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys
305 310 315 320

Phe Asn Trp Tyr Val Asp Gly val Glu val His Asn Ala Lys Thr Lys
325 330 335

Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu
340 345 - 350

Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys
355 360 365

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

Ala Lys Gly Glan Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser
388 _ 390 395 400

Arg Asp Glu Leu Thr Lys Asn Gln Val Ser beu Thr Cys Leu Val Lys
' 405 410 £15

Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser ARsn Gly Gln
420 425 430

Pro Glu Asz Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly
435 440 445

Sexr Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln
450 455 460

Gln ¢Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn
485 470 475 480

Hig Tyr Thr Gln Lys Ser Leu Ser Leu Ssr Pro Gly Lys
485 490

-4 -



<210> 65 <211> 18 <212> PRT <213> Atrtificial sequence <220> <223>
Humanized TRU-016 <400> 65 Asn lle Asp Pro Tyr Tyr Sly Sly Thr Thr
Thr Tyr Asn Arg Lys Phe 151015 Lys Gly <210> 66 <211> 9 <212> PRT
<213> Artificial sequence <220> <222> Humanized TRU-016 <400> 66

<210>
<211l>
<212
<213>
<220
<223
<400> 49
getagegagy
aagatttoot
cagatgcoceg
acctacaacc
gootacatyge
tecagteggce
<210> 50
<21l> 143
<212> PRT
<213>
<220>
<223>
<400> 50

Met Glu Alas
1

Asp Thr

Leun Ser

35

C val Tyr

50

Arg Leu

&5

Phe
Lien

Ser

Pro
115

Asp Asn

Thr

Pro

Ser

Leu

Ser

Elu

tgcagetggt
gtaagggatc
ggaaaggect
ggaagtitcaa
aatggagcag

ctatggacgt

Pro Ala

Gly Glu

20

Gly Giu

Leu

Ty

Ile Tyr

Gln

Ile

Arg

Ala

Phe

artificial sequence

Humanized TRU-016

gocagtotgga
coggttactea
ggagtggatg
gggccaggte
cctgaaggec

ctogagecaa

Artificial seguence

Bumanized TRU-0186

Leu Leu

Val Leu

Alama Thr

40

Trp Tyr

55

Ala Liys

70

Ser
85

Gly

Pro Glu

100

Trp

Gly

Asp

Phe

Sexr Gly

Ala

Phe

Gln
120

Gly

gcagaggtga
tteactgget
ggcaatattg
actatcteeg
taggacacey

ggcaccactg

Phe Leu Leu

10

Thr Gin

25

Ser

Leu Ser Cys

Gln Gln Lys

Ala
75

Thr Leu

Thr Asp Phe

20

val
108

Tyr

Gly Thr Lys

- 75«

aaaagcocccogg
acaatatgaa
atcettatta
cogacaagic
ccaﬁgtatta

tecactgteto

Leu Leu

Trp

Thi
30

Pro Ala

Ala
45

Arg Ser

Pro Gin

&0

Gly

Glu Gly Ile

Thr Leu Thr

His
110

Cys Gln

val Glu Ile

125

agagtebety
ctgggtgoege
tggtggtact
catcageacc
ctgtgcgégc

ctegag

Leu Pro
15

Leu Ser

Glu Asn
Ala

Pro

Ala
BC

Pro

Ile
g5

His Ser

Lys Gly

Ser .

@dn His His Ser Asp ken Pro Trp Thr 15 <210> 67 <211> 7 <212> PRT
§§§2> Artificial sequence <220> <223> Humanized TRU-016 <400> 67



Ser Val Gly Pro Phe Asp Tyr 1 <210> 68 <211> 7 <212> PRT <213>
Artificial sequence <220> <223> Humanized TRU-016 <400> 68 Ser Val
Gly Pro Phe Asp Ser 15 <210> 69 <211> 7 <212> PRT <212> Artificial
sequence <220> <223> Humanized TRU-016 <400> 69 Ser Val Gly Pro
Gly cly MetAsp TorylEx2 80y FOR B> BI2eIRRIx2M3>Atificial sequence
130<220> <223> Humatiized TRU-016 <4003%® Gin lle Val Leu Thr Gin Ser
Pro Ala Thr Len 3cr Leu Ser Pro Gly 151015

<210>
<21ll»
<212>
<213>

51
1381
DNA

<220>
<223>

<4£00> 51
aagcttgeoy

gataccaceyg
gaaagageca
caacagaaac
ggaatitcoag
agcctagage
acatteggeo
tetggaggag
cccggagégt
atgaactggg
Vtattatggtg
aagtccatca
tattactgtg
gtetectetg
geacctgaac
ctecatgatet
cotgaggtca
cegegggagyg
caggactggc
cceatcgaga
ctgcceeccat
ggcttectate
tacaagacca

a

<210> B2

ccatggaage
gagaaattgt
cectetectyg
ctggocagge
ccaggttcag
ctgaagattt
aagggaccaa
gtgggacegg
ctetgaagat
tgcgecagat
gtactaccts
geaccegecta
cacgctcagt
atcaggagece
tcctgggtgg
cooggacoec
agttraacty
ageagtacasa
tgaatggcas
aaaccatctc
coogggatyga
caagcogacat

cgcctocogt

Artificial seguence

Humanized TRU-016

cecagegeag
gttgacacag
cogageaagt
tcetaggete
tggecagtgga
tgeagtttat
ggtggaaate
tgaggtgcag
ttoctgtaag
geeegggaas
caaccggaayg
cetgeoaatgg
cggecettte
caaatcttct
accgtcagte
tgaggtcaca
gtacgtggac
cagecacgtac
ggagtacaag
caaagccaaa
getgaccaad
cgeeglggag

goctggactoc

cttotctteo
tctocageca
gaaaatgttt
cteatctatt
tocgggacay
tactgteoaac
aaaggtggcey
ctogtgeagt
ggatceggtt
ggcctegagt
ttoaagggee
agcageetga
gactcctggy
gacaaaactc
ttectettec
tgegtggtag
ggcgtggagy
cgtgtggtca
tgcaaggtct
gggcageeec
aaccaggtca
tgggagagea

gacggctect

- 76 ~

toctgetact
ccctgtcttt
acagctacktt
ttgcaaaaac
acttecactet
ateatteocga
gtggetoggg
ctggagcaga
actcatteac
ggatgggcaa
aggtcactat
aggecctogga
gocagggeac
acacatctoe
ccocaaaace
tggacgtgag
tygcataatge
gegtectcac
ccaacaaagc
gagaagcaca
goctgacotg
atgggcagcc

tettocteta

ctggctoceca
gtctcéaggc
agectggtac
cttagecagasz
caccatcage
taatccgtgg
cggtggtgga
ggtgasaaag
togctacaat
tattgateet
ctccgccgéc
cacogcecaty
cctggteact
accgtgecca
caaggacacc
cracgaagac
caagacaaag
cgtectgrac
ccteoocagece
ggbgtacacc
cotogtcaaa
ggagaacaac

cageaagetc

60

120

180

240

300

260

420

480

540

" 600

660

720

780

B40

200

960

1020

1080

1140

1200

1260

1320

1380

1381



Glu Arg Ala Thr Leu Ser Cys 20 <210> 71 <211> 30 <212> PRT <213>
Artificial sequence <220> <223> Humanized TRU-016 <400> 71 Glu Val
Gin Leu Val Gin Set Gly Ala Gin Val Lys Lys Pro Gly Gin 151015 Ser Len
Lys lle Set Cys Lys Gly Set Gly Tyr Set Phe Thr 202530 <210> 72 <211>
211> 193<212> PRT <213> Atrtificial sequence <220> <223> Humanized
<212> PRMJ-016 <400> 72 Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu
<213> REtRRieLAD ERREITS 73 <211> 14 <212> PRT <213> Atrtificial sequence
<220> <220> ’
<223> Humanized TRU-016

<400> 52
Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
1 5 10 15

Agp Thr Thr @iy Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser
20 25 ' 30

Leu Ber Pro Gly Glu hrg Ala Thr Lieu Ser Cys Arg Ala Ser Glu Asn
35 40 45

Val Tyr Ser Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro
50 55 60

Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Ala Glu Gly Ile Pro Ala
65 70 75 80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
85 9Q a5

Ser Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln His His Ser
100 108 110

Asp Asn Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Gly
115 120 125

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Thr Gly Glu
130 135 140

Val @ln Leu Val Gin Ser @ly Ala Glu val Lys Lys Pro Gly Glu Sex
145 150 155 1e0

Leu Lys Ile Ser Cys Lys @Gly Ser Gly Tyr Ser Phe Thr Gly Tyr Asn
165 170 175

Met Asn Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met Gly
180 185 150

Asn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Tyr Asn Arg Lys Phe Lys
185 200 205

Gly Gln val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leuw
210 215 220

- 77 -



<223> Humanized TRU-016 <400> 73 Trp Val Arg Gin Met Pro Gly Lys
Gly Leu Glu Trp Met Gly 1510 <210> 74 <211> 32 <212> PRT <213>
Artificial sequence <220> <223> Humanized TRU-016 <400> 74 Gly lle
Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 151015 Leu
Thr lle Ser Ser Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys 202530

Gln Trp<d0sFS k@1 Iy 82k 1SEx PRE 224 BLAMEEIMSeqiEnte<dPD> <223>

225 Humanized T1849-016 <400> 75 Gin ¥ Thr lle Ser Ala Asp?‘fgls Ser lle
Ser Thr Ala Tyr Leu Gin 151015 Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala

Arg SerMehTyL{T\ErGyBhAlaAr(ERO2Ba0 @ LY E1LBEhr heu Val Thr
245 250 255

val Ser Ser Asp Gln Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser
260 265 270

Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu
275 - 280 285

Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
230 295 300

Val Thr Cys Vval val Vval Asp val Ser His Glu Asp Pro Glu Val Lys
308 310 315 320

Phe Asn Trp Tyr Val Asp Gly val Glu Val His Asn Ala Lys Thr Lys
325 + 330 335

Pro Arg Giu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu
340 345 350

Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys
355 360 365

Val S8er Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys
370 375 380

Ala Lys Gly Gin Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Sex
385 . 320 395 400

Arg Asp Glu Leu Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys
405 410 415

Gly Phe Tyr Pro Ser Asp Ile Ala Val @lu Trp Glu Ser Asn Gly Gln
420 425 430

Pro Giu Asn Asn Tyr Lys Thr Thr Pro Pro Val Lieuw Asp Ser Asp Gly
435 440 445

Sexr Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln
450 455 460

Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn
465 470 : 475 480

S8 -



<211> 10 <212> PRT <213> Artificial sequence <220> <223> Humanized
TRU-016 <400> 76 Phe Gly Gin Gly Thr Lys Val Glu lle Lys 1510 <210>

77 <211> 11 <212> PRT <213> Artificial sequence <220> <223>
Humanized TRU-016 <400> 77 Trp Gly Gin Gly Thr Leu Val Thr Val Set

Set 1S10 <210> 78 <211> 11 <212> PRT <213> Atrtificial sequence

His Tyr<2RO>GL223s HigmaisizeteT RS0 E6:<£00>C78 Tam Gly Arg Gly Thr Leu
Val Thr Vat et Set 1510

<2)10>- B3

<211> 356

<212> DA

<213> Artificial sequence

<220

<223» Humanized TRU-C16

<400> 53

gctagegagg tgcagetogt gecagtetgga

aagattteoct gtaagggate cggttactea

cagabgcoceg ggaaagyccet ggagtggatg

acctacaacc ggaagttcaa gggocaggte

goctacctge aatggagcag cctgaaggoc

tecagteggee cttittgacce ctggggccaa

<210> 54

<211l> 143

<212> PRT

<213> Artificial sequence

<220>

<223> Humanized TRU-016

<400> 54

Met Glu Ala Pro Ala Gln Leu Leu

1 5

Asp Thr Thr Gly Glu Ile Val Leu

20
Leu Ser Pro Gly Glu Arg Ala Thr
35 40

Val Tyr Ser Tyr Leu Ala Trp Tyr
50 L3

Arg Leu Leu Ile Tyr Phe Zla Lys

65 70

Arg Phe Ser Gly Ser Gly Ser Gly

8%
Ser Leu Glu Pro Glu Asp Phe Ala
100

450C

geagaggtga
ttecactgget
ggcaztattg
actatctcecg
teggacaceg

ggcaccetay

Phe Leu

1o

Leu

Thr Gln

25

Ser

Leu Ser Cys

Gln Gln Lys

Thr Ala

75

Leu

Thx Asp Phe

20

val
105

Tyr

~79 .

azaagocogy
acaatatgaa
atccttatta
cocgacaagte
ccatgtatta

teactgtete

Leu Leu Trp

Ala Thr

3c

Pro

Ala
415

Ser

Pro
&0

Gly

Glu Gly Ile

Thr Leu Thr

His
110

Cys Gln

Gln

agagtectetg
ctgggtgcge
tggtggtact
catcageacc
ctgtgegege

ctegag

Leu Pro

15

Leu Ser

Glu Asn
Pro

Ala

Ala
80

Pro

Ile
935

Ser

Hie Ser

&0

120

180

240

300

ike



Asp Asn Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Gly

115

120

125

Gly Gly Gly Ser Gly Gly Gly @ly Ser Gly Gly Gly Gly Thr Gly

130 135
<210> 58
«211l> 356
<212> DNA
<213> Artificial sequence
220>
<223> Humanized TRU-016
400> b5 :
gotagegagy tgeagetggt geagtetgga
aagatttect ghtaagugate cggttactca
cagatgccog ggaaaggeet ggagtggatg
acctacaacc ggaagttcaa gggocagghtco
gcctacctgc'aatggagcag ccotgaaggee
tcagtcggoe ctittbteagea ctagggccaa
«<210> 56
<2il> 143
<212> PRT
<213> Artificial seguence
<220>
<223> Humanized TRU-016
<400> 56

Met Glu Ala
1

Asp Thr Thr

Pro
35

Lieu Ser

Val Tyr Ser

50

Arg Leu Leu

&5

Aryg Phe Ser

Ala

Glu

Glu

Leu

Tyr

Ser
85

Gl

Tl

Ar

Al

Fhe

70

Gl

n Leu Leu

e Val Leun

he

Thr

goagaggtga
ttecactgget
ggcaatattg
actatetecg
toggacaceyg

ggcaccctog

Leu Leu

10

Gln Ser

25

Thr
40

g Ala

a Trp
55

vy
Ala

Lys

v Ser Gly

Len

Gln

Thx

Ser Cys

Gln

Lys

Ala
78

Leu

Asp Phe

20

- 80 -

140

aaaagcoogg
acaatatgaa
atoccttatta
cocgacaagtc
ccatgtatta

tecactgtete

Leu Leun

Pro Ala

30

Alz
45

Arg

Pro
50

Gly
Glu

Gly

Thr Leu

Trp

Thr

Ser

Gln

Ile

Thr

agagtctetg
ctgggtgege
tggtyggtact
catcagcacc
ctgtgegege

ctegag

Leu Pro

15

Leu Ser

Glu Asn

Ala Pro

Ala
80

Pro

Ile
a5

Ser

60

i20

180

240

300

356



Ser Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln His His Ser

100

105

Asp Asn Pro Trp Thr Phe Gly Gln @ly Thr Lys

115

120

Gly Gly Gly Ser Gly Gly Gly Gly Sexr Gly Gly

130 135
«210> 57
<211> 356
<212> IDNA
<213> Brtificial seguence
<220>
«223> Humanized TRU-016&
<400> 57 .
gctagegagg tgeagetgght geagtotgua gecagaggtbga
aagatttect gtaagggatc cggttactca ttcactgget
cagatgocoog ggaaaggect ggagtggatg ggcaatattg
acctacaacce ggaagitcaa gggccaggte actatcteeg
goctacctge aatggagcag cctgaaggee teggacaccy
tcagteggee cttttgacgt ctggggecaa ggcoaccatgy
<210> 58
<211> 143
«212> PRT
<213> Artificial seguence
<220>
«223> Humanized TRU-016
<400> 58
Met @Glu Ala Pro ala Gln Leu Leu Phe Leu Leu
1 5 10
Asp Thr Thr Gly Glu Ile Val Leu Thr Gln Ser
20 25
Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys
35 40
Val Tyr Ser Tyr Leu Als Trp Tyr Glo Gln Lys
S50 55
Arg Leu Leu Ile Tyr Phe Ala Lys Thr Leu Ala
65 70 75 -

-81-

110

Val Glu Ile Lys Gly

125

Gly Gly Thr Gly

140

aaaagecceygy

acaatatgaa

atccttatta

ccgacaagtc

ccatgtatta

teactgtete

Leu

Pro

Arg

Pro

60

Glu

Leu

Alaz

Ala

45

Gly

Gly

Trp

Thr

30

Sar

Gln

Ile

agagtctctg
ctgggtgege
tggiggtact
catcageacce
ctgtgegege

ctecgag

Leu Pro

15

Leu Ser

diu Asn

Ala Pro

Pro Ala
80

50

120

180

240

300

356



Arg Phe

Ser Gly Ser Gly Ser @Gly Thr Asp rhe
85 90

SBer Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr

100 105

Asp Asn Pro Trp Thr Phe Gly Gin Gly Thr Lys

115 120

Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly

130

210>
<211>
<212
<213

<220>
<223>

<400>

135

59

356

DNA

Artificial seqguence

Humanized TRU-016

55

getagegaaqg tgcagotggt geagtotgga geoagaggtga

aagatttcot gtaagggatc cggttactea tteactgget

cagatgeoccg ggaaaggcocct ggagtggatg ggcaatatig

acctacaacce ggaagttcaa gggccaggte actatetcecg

geetacotge aatggageag cctgaaggee toggacaccog

tcagtéggcc cttttgacat ctggggecaa ggraccatgg

<210>
«21i>
212>
<213>

<220
=223>

<400

60

143

PRT

Artificial seqguence

Humanized TRU-016

60

Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu

1

5 10

Asp Thr Thr Gly Glu Ile Val Leu Thr Gln Ser

20 25

Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys

35 40

Val Tyr Ser Tyr Leu Ala Trp Tyr Gln Gln Lys

50

55

- 82 -

Thr Leu Thr Ile Ser
95

Cys Gln His His Ser
110

val Giu Ile Lys Gly
125

Gly Gly Thr Gly
140

aaaagcoogyg agaghbcetotyg
acaatatgaa ctgggtgege
atcettatta tggtggtact
ccgacaagbtec catcageace

ceatgtatta ctgtgcgege

teactgtote ctogag

Leu Leu Trp Leu Pro
15

Pro Ala Thr Leun Ser
30

Arg Ala Ser Glu Asn
45

Pro @ly Gln Ala Pro
60

60

120

180

2490

3090

356



Gly Tyr Met Asn Met

1

5

Leu Ala
75

Livs Thr

Gly Thr Asp Phe

90

Ala Val
105

Tyr Tyr

Gln Gly
120

Thr Lys

Gly Ser Gly Gly

10

10

Arg Leu Leu Ile Tyr Phe Ala

65 70

Arg Phe Ser Gly Ser Gly Ser

85
Ser Leu Glu Pro Glu Asp Phe
100
Asp Asn Pro Trp Thr Phe Gly
115

Gly Gly Gly Ser Gly Gly Gly
130 135

<2i0> 61

<211> 11

<212> PRT

213> 3Artificial sequence

<220>

<223> Humanized TRU-016

<400> 61

Arg Ala Ser Glu Asn Val Tyr Ser Tyr Leu Ala

1 5

<210> 62

211> 11

<212> PRT

<213> Artificial segquence

<220>

<223> Humanized TRU-016

<400> 62

Arg Thr Ser @lu Asn Val Tyr Ser Tyr Leu Ala

i 5

<210> 63

<21li» b

<212> PRT .

<213» Artificial sequence

<220>

<223> Humanized TRU-018&

<400> 63

- 83 .

Glu

Thr

Cys

val

Giy
140

aly

Leu

Gln

Glu

125

Gly

Ile

Thr

His

110

Ile

Thr

Dro Ala
80

Ile Ser

85

His Ser

Lys Gly

Gly



«210> bp4

<211 7

«21l2> PRT

«213> Artificial sequence

<220
<223> Humanized TRU-016

<400>» o64

Phe Ala Lys Thr Leu Ala Glu

1 , 5
<210= 5

<23il> 18

<212> PRT

213> Artificial seguence

<220>

<223> Humanized TRU-016

<400> 65

hsn Ile Asp Pro Tyr Tyr Gly Gly Thr Thr Thr Tyr Asn Arg Lys FPhe
1 5 10 15

Lys Gly

«<210> 66

«<21l> &9

<212> PRT

«213» Artificial seguence

«220> _
«223> Humanized TRU-01&

<400> 66

@ln Hig Hig Ser Asp Asn Pro Trp Thr
1 5

<210 67

<2il> 7

<«212> PFRT

<213> Artificial sequence

<220
<223> Humanized TRU-016

<400> 67

Sexr Val Gly Prc Phe Asp Tyy
5

1

<210> &8
«<21ll> 7
<212= PRT

-84 -



<213> Artificial sequence

<220
<223> Humaniged TRU-016

<400> 68

Ser Val Gly Pro Phe Asp Ser
1 5

<210» 68

<211> 7

<212= PRT

<213> Artificial seguence .
<220>

<223> Humanized TRU-016
<400> &9

Ser Val ¢ly Pro Met Asp Tyr
L 5

<210> 70

<2il> 23

<212> PRT

<213> Artificial sequence

<220>
<223> Humanized TRU-016

<400 70
@lu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 i0 i5

Glu BArg Ala Thr Leu Ser Cys

20
«210> 71
<211» 30
<212> PRT

<213> Artificial sequence

<220>
<223> Humanized TRU-016

<400> 71
Glu Val Giln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu
L 5 i i5

Ser Leu Lys Ile Ber Cys Lys Gly Ser Gly Tyr Ser Phe Thr
20 25 30

<210> 72 i
«2L1l» 18 .

-85~



<212> PRT .
<213> Artificial sequence

«<220>
<223> Humanized TRU-016

<400 72

Trp Tyr Gln Glan Lys Pro Gly @Gin Ala Pro Arg Len Leu Ile Tyr
1 5 1c 15

210> 73
<21lis> 14
<212> PRT

<213> Artificial seguence

<220>»
<223> Humanized TRU-016

<4£00> 73

Trp Val Arg Gln Met Pro Gly Lys Gly DLeu Glu Trp Met Gly

1 5 10
<210> 74

<21ll> . 32

<212 PRT

<213> Artificial seguence

<220>
<223> Humanized TRU-016

<400= 74
Gly Ile Pro Ala Arg Phe Ser Gly Ser Gly Ser Giy Thr Asp Phe Thr
1 5 1c 15

Leu Thr Ile Ser Ser Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys
20 25 30

<210> 75
<211> 32
«212> PRT

<213> Artificial seguence

<220>
<223> Humanized TRU-016

<400> 75

Gln Val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr Leu Gln
1 5 10 15

Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala Arg
20 25 30

<210> 76

- 86 -



<21l=> 10
<212 PRT
<213> BArtificial sequence

<220

<223> Humanized TRU-016

<400> 176

Phe Gly Gin Gly Thr Lye Val Glu Ile Lys
1 5 10
<210> 77

<Z21l> 11

<212> PRT

213> Artificizl sequence

<220> i

<223> Humanized TRU-016

<4&00> 77

Trp Gly @ln Gly Thr Leuw Val Thr Val Ser Ser
1 5 10
<2310> 78

<21ls 11

<212> PRT

<213> Artificial seguence

<220
<223> Humanized TRU-016

<400> 78

Trp Gly Arg @ly Thr Leu Val Thr Val Ser Ser
1 5 10

-87-



