Cr oss-speci es-speci fi c PSMAXCD3 bi specific single chain anti body The
present invention relates to a bispecific single chain antibody nol ecul e
conpri si myoaofonsizsbi ndi ng domai n capabl e of bi ndi ng t oram/crodselosf human
and nonchi npanzee primate CD3 epsilon chain, wherein the epitope is part of
an am no acid sequence conprised in th? group consisting of SEQ I D NGs. 2,
4, 6, and 8, and a second binding domain capable of binding to
prostate-specific nenbrane antigen (PSMA). The invention also provides

nucl ei ¢ aci NfetRsiCRH DRGverigdA PhaRefbitiGl Somgbatisha PatRit indadYy THetREUl € as
wel | as vectors and host cells and a process for its production. The
invention further relates to phaﬂﬁ%@@ﬁﬁﬁﬁ?@ﬂ conp05|t|ons conprising said

bi specific single chain antibody nol ecul e and nedi cal uses of said

bi speci fic singhe,chak &s@l%&&@%ed{fw t@%%e%od-lt-blcd% iberln %%%Qﬂn&a'c&ﬂlcﬁls medi at ed
by clonotyplcally di stributed al pha beta and gamma delta T cell receptors
(TcR) tShatcomppstiecto a\mtlemt e thercotl eompradiesy adrpinstaring & wid naentpept i de VHC
(pMHO) ( 2 nspecific
chai ns Ofﬁ)hﬁnﬁk¢§ anﬁgégégdéﬁgb&q%ﬁﬁﬁgﬁ%ﬁéﬁﬂégbﬁgﬂ%£§¥§g% g?e coupl ed
to the con&emWQ&samﬂmﬁwﬂbumﬁﬁmwp@ndbngh@mmwmmwﬂba@BmeEaM1ﬂm@bf 111
(2002), 967- 9 46 ssen
munol . Rev. - £3en B8 Am S Bl g R e SRR T o 1 s
directly mcmduylasattedntem fbhmrsmgnﬂddlmmgmammmrmhuslyr man@l ofsheae NSAﬂasms nt al
question in T cell. bi.ol 2002),

Joos oa) s el DL P RS Bosmaiter g ERYosR L nSo i B0 S or ebept or
engagenentdysﬂépﬁa cgastgmﬁedmmaﬂdempermdloas hngbleedlmg de mafi fangesmibutof TcR- pVHC

conpl exes in the . imunol ogi cal Davi s & van der I, Curr. Biol
P o0s o heidatabgn of S gesUIRROR shimte © b TN Shege Do Bog)  Howsver
very ear | wtohtkh gh }Mﬂﬂhﬁ@gu&§ in the absence of these events and may

i nvol ve a |igand-induced confornmational change in CD3 epsilon (Al arcon,

loc. cit. DaV|Dé1“(1%Eﬁ99‘)t yegrp@tterppty havedgepn made tRiqsluce thy gapfroptegtinabpely ) |

11174-1k 13&?@)01a@d'w1th@ﬁllhg ﬁ@&l[ﬁszlgﬂa%ﬂmm%@rlng 2dntdihat thIBitSRIabIPAbid GoRBa, del ta

and zeta subunits of the signalin |'ex associate with each other to

form a CD3uglpasi fop Axagadrir gt e by ﬁors alﬂaﬁ@ NI dier ereantrde. st 28ei0fer , and
a CD3 zet gg él%c?ed%) thgdsfr&fe cﬁ’&?{idsa ¢l Bftm c&hﬂrrs)ng\é%ét%’ﬁurﬁ[g hﬁﬂib@ér tﬂ@t\f%serseveal ed
that the CD3 nol ecul es are inportant for proper cell surface expression
of the al phaplhef aparicR sgdtreintestael ﬂlaccé¢110w¢é\bela@bﬁ$éﬁlp @B@M@H@mﬂaw Bi ol .

Kappes. . ourr s cAHERIRARC n MR gy KR e W R of 2 et ore o

t he ededonmnﬂﬂﬁm&gmémmyomﬁmhMQHﬁuugbeGBBaEWGWmandganmwehEmsi@dlner showed
that the e t t n i nt eract
W th eachIﬁéﬁgg&?gggngwgiﬁﬂhﬁ%%ﬁgﬁgngg ﬂggggégmd. mggﬁ%%h$¥guraflon (Sun,
Cell 105 (r2@0dse)and pEarﬂnBcokﬁ]Eﬁc) valwds tilvdwighbut e noyBmédne; focékasipal theappears to

5 aior e tashfent Gt ST PSR AR B Y RERLT of “the

extracel | uirdg adiginmirnwnof CD3 epsil on and CIB ganna is sufficient for

assenbly of th prot ei th Tc beta

1354) 584792,  TRHSIN S N I Ko o e grg By iy 0 ppglin oY o3
Al t hough ahérédfamwa@mwlcahlpogim i@ atk feinddéipriemBhaptoah, éhe TCR nost

l'i kel y conprises one alpha beta TcR, one CD3 epsil on gamma heterodi mer, one

CD3 epsi | dhagRacewicht arairbietelt diraecbriad mle?@?%lez%tpaarﬁaﬁﬂapwaciewme | oc.
cit.). G weReher e duddiioh Qhicieht tb BEidV IR MsCFhRs@RHH FRLAANTIR Rk sdI Mer in
the i nmune response, the crystal structure of this conplex bound to the
therapeutﬁUﬂ%ﬁ?ﬂﬁﬁhﬁﬁ@RW@mhéyﬂﬁ@@%ﬁ%@? been el ucidated (Kjer-Ni elsen, PNAS
10 1, {2004), 7675-7680). A nunber of therapeutic strategies nodulate T
cell immnity by targeting TcR signaling, particularly the anti-human CD3
nonocl onal anti bodies (mAbs) that are widely used clinically in

i mrunosuppressi ve regi nes. The CD3-specific nouse mAb OKT3 was the first
mAb |icensed for use in humans (Sgro, Toxicology 105 ( 1995), 23-29) and is
widely used c | inical |y as an i nmunosu ppressive agent in

transpl antation (Chatenoud, din. Transplant 7 ( 1993), 422-430, Chatenoud,
Nat. Rev. Inmunol. 3 (2003), 123-1 32, Kumar, Transplant. Proc. 30 ( 1998),
1351 - 1352), type 1 diabetes (Chatenoud (2003), loc. cit.), and psoriasis
(Uset, J. Rheumatol. 29 (2002), 1907-1 9 13). Mreover, anti-CD3 mAbs can
i nduce partial T cell signalling and clonal anergy (Smth, J. Exp. Med. 185
( 1997), 141 3-1422). OKT3 has been described in the literature as a potent
T cell mtogen (Van Wauve, J. Imunol. 124 ( 1980), 2708-1 8) as well as a
potent T ceII k|IIer (Vbng, Transplantation 50 ( 1990), 683-9). CKT3

______
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i nduce cytotoxicity (Leewenberg, J. Imunol. 134 ( 1985), 3770; Philli ps,

J. Imunol. 136 ( 1986) 1579; Platsoucas, Proc. Natl. Acad. Sci. USA 78 (
1981 ) , wbQo010/d20338, Cell. Inmunol. 108 ( 1987), 283-96pChB28@0511D8

| munol . 135 ( 1985), 34; Landegren, J. Exp. Med. 155 ( 1982), 1579; Choi
(2001 ) , EuUr. J. Immunol. 3 1, 94-1 06; Xu (2000), Cell I nmmunol. 200,
16-26; Kinball (1995), Transpl. Immno 3, 212-221 ) . Although naeny of
the CD3 anti bodi es descrlbed in the art have been reported to recogni ze the

CD3 epsilon subunit of theSCHMEBMPELHEBRCIPSYREM bind in fact to

conf ormati onal 12Pid KPR tRNHscldsthdSs diRRled 16 BE AAIZEpERS, 8RHahRRcdtRallyne native
context of the TCR Conformational epitopes are clnar acteri zed by the

presence GFCPiBlesrlt Hsreel.and esoarcrragie. 6 Pl macouEally aecsriphlic st BieoSB ey at ed i n
the pri mary,SegHaNGE: phRitlacCRITE! Joﬁm?@énhﬁf in @it HOS £ x“rvﬂ&&n%d%&b%e%&@l@u' e when
t he pol ypeptide fol ds into the native protein/antigen (Sela, )

Sci encé 166 pharggeeutieallylagseptablesall SoEpf, @eﬂeleaed frogsgidginit dpseeforse n&@Hraf i onal

epi topes hpyng,&vo g%e;ﬁ&%{) R APRERA! R ASBRH ARGl S Ferflids P
separated In two gro he maj or group, sald epitopes are being for rred
by two CD34(tmtgmtctrsforaéoga%moumrloﬂ)efan@sﬂabnutdﬁ% n and the CD3 gamma or

del ta chai n. und ver Les | t he
nost wi dely usZI(Ej %g%l&dllﬂlémﬂg%%g “g(pﬁ’a{ ant |hf§ﬂd]§t? &ﬁlﬁfﬁ tr%#fﬁ %&Lﬂ'

and Leu-4 4 ok gl@tterlfomﬁomtca Mdlohispesiod i ay Icastabsft €0%eat IWStatbotlthh"/aaBatémt | on
chai n. 100 vetr7,70these anti bodi es stained cells doubly transfected with a
conbin t|o Ot éDS epsilon plus either CD3 ganma or CD3 delta (Tunnacliffe,
| oc. cit.; Lawln dvther tiabadiént, thelpia2@2)ticaBB8Inpbdlion Sathoetpts aJ. | mmunol . 147
( 1991 ) 3047- 703-9). In a
second snahﬁfaaca%%?o@Wéofeeﬁ%vagrﬁawa&ﬁaﬂxmwmﬁe e aPI for€d within the

CD3 epsil g @u@u@ﬂabomtme&é)‘m &ammpg/ﬁlﬂ this group is for instance mAb APA
1/ 1 which Eas been r ai sed agai nst denatured CD3 eESI | on (Rl sueno, Bl ood

106 (2005), 601" angfher sRRABMEBJEE ARATAGHEEG] GHMRORE OISR Nagpacgkipstisodi es
descrifed (bllfb ﬂr&ﬂe ahdind @ﬁl@ﬁf‘dr@aﬁurﬁ@ﬂh@ﬁlﬁﬁﬁd &ﬂ@éntr@@érﬁ@rﬁ@@u&@ﬁ&h%@le%rot Wo or
nore subunits of CD3. d iscrete amno acid residues formng the

t hr eedi mertshes it d@fterlw’zrmfleteen te peose2bhurpifiss thedyst Heﬁeémdrwélﬂetféléﬁ@é?oe| t her
on the CD§, qaeésbaepémaboﬁtt@ai fir<g /m@nomeut@?% RPALANr2YHHADE | and ot her
CD3 subunlts such as CD3 ganma or delta. Another problemwth respect
to CD3 anthirbugdinks is that many CD3 antibodi es have been found to be

speci es-speci fi GRB; ds true generally
for any other grlg%%aaé[g%ér?al IW%ilsg@?%Cte?t%{ggﬂ%nﬁ% nae\lgsenggll hi ghly specific
recogri® i arhawfacediisilty acawg-élle st ltlecedf end cTmeyrazele.oy phareaonitiyally as¢apgbl sit e,

or epi t ope, i X I € e nost

wi del y used lt%c?%g%t %alg%c rgﬁ% Iﬁ%cné{étc aegﬁpogﬁ%o?tedgges%géf ic for the
CD3 conpl eklivesy @ﬁrpa&entTmn@dahﬂrédﬂgdlwrmeacﬁmum ddse Edrimnpadizieste@iddsbot not with

t he CD3 hopyl of, ot her. rlmates h. ) C S r,wt

( Sandusky d(é?e and 3 seqond u lﬁg?sﬁ‘é?rgf is 3 m(S?eﬁfg%f‘,%qlkﬁTmSjgir%s aq)l\gﬁ%el Grly,
WO2005/ 1 18@35 or WOR007/033230 descri be human nonocl onal CD3 epsilon
antlbogles which.re ct WI ﬂ Cg? epsilon but not with CD3 epsilon of
mouse,*rat, rabbit?B ar‘???)“r‘? H‘I‘ﬁ“h&g Pass pr RIEE" YUTR as rhesus nonkey,
cynonol gus nonkey of) bab@e@AM®RKays a thive @R 6f--668 8@@@1@ afiad m@hdd body UCHT- 1
is also reactive with CD3 from chi npanzee but_not with CD3 from nmacaques
(own data). On the ot her'ald™®{REP SOUFHTAPE o rex 2 BPBSLBY 2roRdEYnal

anti bodi es, which recogn gariragpque antigens, but not their human
counterparts. One exanpl eof this group i s nonoclonal antibody FN-1 8
directed to CD3 fr o nacheiMsdose g agncag Comx Of about 7R ge/npy sndgtiB¢dianzo (2001 )

, 141-34A7). Interestingly, btadddshddEfio ag&mqﬂ@@g ABgri pheral |ynphocytes
from about 12% of cynonol gus nonkeys | acked reactivity with anti-rhesus
monkey CD3 nonoclionaphagnzdolsipatc (kNerefilg Yorggemensazalepdicyaror phi sm of t he CD3
.antl gen 1 n ma‘caques %Al@[tdogt} hasqqﬁe(afl'altegqn@erﬁfé@ﬁshltal&ﬁcgﬂtrﬁlontt\ﬁ% am no aci ds
in the CD3 sequence ‘of cynonol gus nonkeys are not reactive with FN-1
8 anti bodi es, as cooapw &ontimeCE® wenitheedMfdosims adinimsteacd whbal 18re reacti ve
wth FN-1 8 antibodi es (Uda et al., J Med Primatol. 32 (2003), 105-1 0; Uda
et al., J Med Primatol. 33 (2004), 34-7). The discrimnatory ability, i.e.

t he species specificity, inherent not only to CD3 nonocl onal antibodies
(and fragnents thereof), but to nonoclonal antibodies in general, is a
significant inpedinent to their devel opnent as therapeutic agents for the
treatment of human di seases. In order to obtain narket approval any new
candi date nedi cation nust pass through rigorous testing. This testing can
be subdl VI ded | nto pr ecli n| caI and clinical phases V\her eas the Iatter -
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in Europe and is highly restricted el sewhere. CD3 has al so been
successfully used as a target for bispecific single chain antibodies in
order to wednroarp3ssytotoxic T cells to pathol ogi cal cel lpeT/GB2s@/osSiTeg i n t he
depletion of the diseased cells fromthe respective organi sm (WO 99/ 54440;
WO 04/1 06380). For exanple, Bargou et _al. (Science 321 (2008):974-7) have
recently reported on the clinical acti@ity of a CD1L 9xCD3 bispecific

anti body construct called blinatumomab,. which has the tentjal to engage
all cytotoxic T celP@H?%ﬁ%Hﬁéﬂﬂﬂﬁﬁ?éW?@HFEW“W§%¥§4%@)@%ﬁ@8§5%elIs. Doses as
low as 0.005 millighaigniehngquare neter per day in non-Hodgkin's |ynphona
patients led to an elimnation of target cells in blood. Partial and

conpl ete tumor regrBsEicAsdosehes § mpagy argsyaiderByplatmacoeigaidyiéne of 0.01 5

mlligrams, and all &6y RadiARtwhehiRaiM dodlis MARRrddqY §houpia 0. 06

m | ligrams experienced a tunmor regression. Blinatunomab also led to

cl eararfce of tunor kel after thsiMbders inatinreoicrd dAVCvenn) oflbarghS® hi s st udy
est abl i shed cIinicah* f of concept for the therapeutic potency of the
bi specific single chaln antibody format in treating bl ood-cell derived
cancer, there ilsomtdnbodmeat tfeghasmpeaissifaempesaimaeptosideofort her api es of ot her

cancer types. |Ln 20 est.l nat.e ‘W y_di agnosed
with prostate ggnce%§PF ?ﬁ@“&%ﬁ?@&ggﬁgfgg%gIQE%B%%(%&gs%E%%%ﬁﬁ will die
fromthe di seaskout¥0e ngimst andesenbediaapior.is awa B.Alhbesomdcancer nortality
shows that, in 2004, the overall. th rate f rostate cer anong
Aneric%h men wa ZSmﬁgFmi B?éﬂﬁéﬂﬂﬁﬁgﬁﬁlﬁ%ng%gggg?gfﬁgm%fzggpread adoption
of the prostate- spegg/flandriid gediag PoA)s dbest 10rleprsesent ed a maj or i nprovenent
in the nanagen?nt g% g&ﬁiiate gancer . Thii test”neasunes %he amount of PSA
protein in the bW SRATWRCT PO PRERSHEPLERP PO AEFEPRILON S h prost at e
cancer. | prd3&8.fot he U.S. Food and Drug Adm nistration approved the use of
the PSA test to ni tor patieqés Wi th prostate cancer and, in 1994,

addi tional |y aab?tgwaaq e YWler 38 PIAsREFWEHIHEOR B9E Yy TP e Hic@ease. Due to

the wdespread i nphgiRIAREd0s AfimPRfertERtaboE 10 Mol ariddhd K0 Lhakes,
approxi mately 90 percent of all prostate cancers are currentlg di agnosed at

.C P : :
an early stage, aAANEERdEYUentiy ol A dosspferamarinzplsigirutiilar
di agnosi s. Howevefr /e of st dsuPl 779 \WP: @Nne0iRg clinical trials, the
NCI - sponsored Prostate, Lung, Col orectal, and Ovarian (PLCO) screening
trial and the ButhspeemSradpdotharemmopgsnirgionpinseuatei@aHBezeiPERSPC) Wi | |
be needed to_det Qi WIRLIGK o FifiRALAS IR ARLHAAY (RIMFRoLlyes. Ongol ng
clinical trials over the past 25 years have investigated the effectiveness
of natiral and syadnhasteied Capoupddorn saidtiM dpread esvnicprazdf ispibouit9abe cancer .
For exanple, the Pk t I Trial (PCPT), which enrolled
nearly 19, 000 heartﬁ%&ﬁggégﬁg%%)t%%ﬁﬁggéhggteride, a drug approved for the
treat ment of bénagthepeobdduhen, thy perphasiial (@Rtdpitionturgels 4 thaemavokioetivcer ous

enl argenent, .of th rostate, reduced the risk of devel opi r oSt at e cancer
by 55 por Ao By fCT b Sed GG bt S SR PN ROR: B BER Bevent | on
Trial ( SELEGEH)firstidssedt adhyindgraans ebduh2hh@is 400 thadinst idosededdmiiniseecdWAiCher dai |l y

Cancer n Hda g cane | g AP BEyAT, sRERRIAT o e

currently wevwalmpting the protective potential of nmultivitamns, vitamns C

and D, soy, green tea, and |ycopene, which is a natural conpound found in
t omat oes. One éfﬂeiaaiﬁ,acs%lasfoeadlwoae? @}nséﬂ@ﬁevahet%ﬁle@a@r&@%w?jenes ver e

fused in Qﬁmﬁ@si@&l RAAGRREtOf neNE%RMRSH JthehtiktPaRhSri@p ko EHek. at TbYus4 Hlordy
represents the first observation of non-random gene rearraggenents in

prost at e cAEELOr abpjta 2gdnrt pegiod piid reachigs stiady séjerfatisrityboie 4iigethols a

bi omarfer doo, absht st lepaitagnosi s and, possibly, treatnent of this disease.
Ot her studi es have shown that genetic variations in a specific region of
chronmpsone 8 cémonmt@é@@nhthm%%formw BhltieGdplgficagpprips ttdeast @wise®r . These
genet| ¢ vaphaf LARS AAFAOLNNA b ke APRLGX LRS! y 25 percent of the prostate
cancers that occur 1In ite nen. They are the first validated genetic

vari ants that incr essécarheomprsks wpratenof plpirmaceptiadly acaspeblasdt thamdf; may hel p
scientists better understand the genetic causes of this disease. There is
al so ongoi ng research that exam nes how proteins circulating in a patient's
bl ood can be used to inprove the diagnosis of prostate and ot her cancers.
In 2005, scientists identified a group of specific proteins that are
produced by a patient's inmune systemin response to prostate tunors. These
proteins, a type of autoantibody, were able to detect the presence of
prostate cancer cells in blood specinens with greater than 90 percent
accuracy. When used in conbination with PSA, these and other bl ood proteins
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Kawakam and Nakayama, Cancer Res. 57 ( 1997), 2321 -24; Liu et al., Cancer
Res. 57 ( 1997), 3629-34; Lopes et al., Cancer Res. 50 ( 1990), 6423-29;
Si |l ver etwal2010/02b33n. Cancer Res. 9 (2003), 6357-62; SweaCTaiB2a69/0511080! ogy
52 ( 1998), 637-40; Troyer et al., Int. J . Cancer 62 ( 1 995), 552-558;
Wight et al., Uology 48 ( 1996) 326-334). Consi stentwitht
hecorrelationbetweefiPSMe x pressi onand
tunor stage, increased |evels of PSMVA arf %fOCIated W t h

cast

andr ogeni ndepetident 3t Bt 14Y% Iragnatpe ek jeastRrang Girslease the 'WBI9Es hpl es from
patients w th prostgtemsRi6RIly RasperenshérsHhel @Y ptiedRSMiodnamgl s af ter
physi cal castration or, androgen-deprivation therapy. Unlike expression of
prostate specific aediyens abort & of sredefnAidegul at ed after androgen abl ati on,
PSMA expr essi ofjyi s §ﬁ&§%$m§@ﬁ%k&mbﬁ%£&%ﬁﬁﬂahﬂeQ@&%nﬂkkﬂ%&%qﬁ&ﬁmﬁﬁtaStat'C
tunmor speci nens (Kawakam et  al., Wight et al., loc. cit.). Consistent
with tHe el evated esofesesi ®aHiof ramdbogdrerigraependent tunors, PSMA
transcription iy diRPeHRNRcl AnDBol QM FGHL b, Rieald Sfcdd rﬁleﬁyra,z@f%%a

adnini stration of testosterone nediates a ranatlc reducti

prot ei n armdh®iNronh elvet & o ¢reatered pH ef frain aboCArie eouRe.or abplf ofi @94y 2 to¥807- 1 1;
Wight et ) a i condary
prostatic]?S%%?%%gﬁg&%%mhw15§Nh%hﬁ #ﬁﬁﬁggg’]Xnﬁ§8¥ﬁ%%?%anhﬁﬁlcal anal ysi s
has r evealaeobptableasa]tﬂetepf|1moan%ecbmnh dummgremeuug érxqurodtesembbdmheﬂ?sm Wi t hin
metastatic ons.localized to odes and Iungs
corrpar@d Wi ‘%ﬁ i la}%"irg%a“ OE Sorwey |h>s/ u%%on?eéﬁmﬁ mF“ aﬁhe “t“%bf? s‘!"t’(:f%lsoc cit.

Mur phy et sabstgnti@liynfrer 0f§8d1(1m]3§1963)0nat8(190ﬁél.erﬂjodmtth@ﬁrsalhycr bbgm:s tocit.). Sorre
reports have also indic PSNA ex ssion in r ost tlc

tissues, if %?Sﬁa?%ap@%%@th%ﬁpﬁ SIVEn g b I"‘t¢aa§’Ou (ﬁr%ra*‘@@?tl U the

intestinalr&m@sh border nenbrane, and rare cells in the colonic crypts

(Chang et aI. 1999) oszewi cz et al | srael i a 1994), Lopes et
al ., Troyer et %?nother %Ebcé‘iﬂ?m)t © plspmgesptics] F%nﬂoé\‘/l@%“&? 49%{&“% t hese

ti ssues ar@n@AnenBdt¥0o MR of aid ﬁ'd’p@&(eﬁ) r&@ﬁ&n@&wﬁ@eﬂl@la& fbleass tehan ahdiose
observed in the prostate (Sokol off al ., Prostate 43 (2000), 150- 157).
PSMA i s albeutefpiess akayt 3omg, Wés%liuﬁﬁ@ma@é%%loéf’@dm?@ﬁ\}@élﬁ arspiable S8t nost solid
cancers exgdpdred yet is absent in the normal vascul ar endot helium (Chang et
al. ( 1999), Liuet al., Silver et al . , loc. cit.). A though the

si gni ficance ofin @BKEr enbedimeitahe pharmagsuticsbearappsitionisadaminigeradh krievmdart he
Spec'f'C'H%r&%&m&%ggﬁﬁﬂ2§89kﬁk%%a§ﬂgg%Qﬁﬁbﬂ Jrakes PSMA a potential target
for the treatnment of nmany forns o I gnanc Though there has been put
much &¥0f ort i nlidwtiter fipborymerditbe phaamg@utscai mmhiéipapefglt ddenimipiationthas f or
cancer, c ST t i es. In

[ Tont of gt i The Bl Gl PR3 BUERL e L PORRBEEASERI TN 1 e
pr esent inmbﬂbdﬁnmmmmwmdaﬁmmmmnanbnspﬂﬁnﬁwnmsmmggeeuhhmﬁmahﬁvbody nol ecul e
conprisin i ndi n i ndi ng,1o.an ope of human
and nonch%ﬁﬁgﬁgggsrgf aﬁngegge (%ﬁ% pon énl(nmﬁg Hmn?ﬂmeg%ﬁtope is part
of an am no acﬂﬂomﬁqmﬁQM&(nQMnnmsgmnrmdmhemgmomﬂnddm&nﬁgapmnmmcéﬁﬂalID NGs.

ond |nd| domai n capabl e of
o7 05+ de- SHBEPTIE iranBia g Ay 1'GBHE CPARRE BTG E L BHGHg: ng
bi speci f i phain@bRicelampodiidn ibedit @sscdestédneding Raprbgenastphbave cgiceiat
t her apeutic po%gp%%%% f?r éhe treatnent of mal.i nant dj se @» st of
these bi sF&EsPH (VRIS %O@GP‘ia?ﬁ?é)HPWmf“FFaPC Hageerr eé%b F@% specific
and recogmmnomld/esm@@az@@tot a@ﬁﬁka‘llyd&t‘% Ble 9AN@LA6f, Rirbledsad by - i kely
the chi mpanzee counterpart. advant age o the present invention is the
provi si on S8t vaitlpseaEn ff ad)%i)frifgqr@alz%? ABSTEHBTAI RGP Mg abVRigh ng domai n
exhi bi g ngnedQs8e H?&haﬁl% R Bk oG bkafeProl MG A Ho R PRA SIURPRAARS; Pri mate of
the CD3 epsilon chain. In the present invention, an Ntermnal 1-27 am no
aci d resi dtredypsitygbptleageabpriddient of the extracel | ul ar domain of CD3
epsi | on Was Sufphchlneipkerl AEBRLLLAMS MG © o/rfbuf bl Rlerk@ A1 | other known
epi topes of CD3 epsi escri &l art - maintains
t hr ee- di mahginaelticgltqompounan toiapaeant innecdvhersof, akmaprisog: adJmmStesmge@tﬂaxﬂe
environnent in the CD3 conplex (and optionally fused to a heterol ogous
am no aci d sequence such as EpCAM or an i nmmunogl obulin Fc part). The
present invention, therefore, provides for a bispecific single chain
anti body nol ecule conprising a first binding domain capable of bind ing to
an epitope of an Ntermnal 1-27 am no acid residue pol ypeptide fragnment of
the extracel lular dormain of CD3 epsilon (which CD3 epsilon is, for exanple,
taken out of its native environnent and/or conprised by (presented on the
surface of) a T-cell) of human and at Ieast one non- chlnpanzee prlnate CD3

Y



nol ecul es/ anti body nol ecul es does not |lead to a change or nodification of
the conformati on, sequence, or structure surrounding the antigenic

det er m nawo 2010/2p3350pe. I n contrast, the CD3 epitope reeofrdrzea/ d3y10a
conventional CD3 binding nolecule (e.g. as disclosed in WD 99/ 54440 or WO
04/ 1 06380) is localized on the CD3 epgilon chain CGtermnally to the
N-term nal 1-27 am no acids of the contextindependent epitope, where it
only takes the correct conformation if it is enbedded within the rest of
the epsi | SHUE AiPRAAHEF KR GO RO e 15 PRjheoss fERERMPHYEE PRBHCByPT

het er odi bbb RalBf ackfRabBPRIt IRReoE Nl BsoMepRiz8let BFharhEuGERIydeapmbRr del ta
chai n. AH??—CD3 bi n ingaﬁ%nains as part o;%a‘PSNA?CD3 bi specific single
chai n nol eelithsreqs whersii gikespasripeloa AP geReewically poeaefells et sgai nst a
cont ext - i ndeReMd8MlsHRit ABIORSatR AY b Eforh Mouf) SHERL LSRG ciflond Bhif@se
improvenment with regard to T cell redistribution and, thus, a nore

f avour abl dogmasagdpinyiesed ssean AYrdesnand Bepqegd dowwmdmbysterpediopt 10shaysdatehes CD3

epi tope is, sanaLext-ndependent, form ng an autononous sel fsufficient
subdomai n wi t hout nu i nfluence on the rest of the CD3 conplex, the CD3
bi ndi ng domai niof pk hefikRSMAxEBEehivbgreci fi ¢ singl e chain nol ecul e provi ded
herein induces | ess LE.C i rmat, i . he
conventional CD3 bi%ﬁ#%gﬁﬁgﬁégﬁfggg%ﬁ?ﬁﬁﬁﬁo e§3ﬁ £ﬁb¥§€f§§%%ﬁﬁ9 99/ 54440
or WO 04/ In®x&:880 conoshiraion (BgOgffrpm abowmt2exto-atepdrident andD3 epi t opes. The
cont ext.- i ndependenc f epi .t ope ich_js recogni zed.by the CD3
bi ndi ng domai n of tﬁ)etﬁi%w SBi s%%g)lomrﬁo\é‘gﬂé‘?%@” N %‘r&zf‘n‘?‘?dﬂ)%*dTy"a § the
i nventi on fi@n sismot) @taboutMM thburk.esd or no T cell redistribution (T cel
redi stribution.equates.w.th an initial episode of drop and subsequent
recovery of ab§’%G&@“%ﬂﬁgFF“%%ﬁﬁFg$‘v ¥ing the starting phase of treatnent
wi t hI sai d PSMSXCDS by m]?@Mﬁbgé hfasflgiea} ﬁbeﬁﬂlﬂaggtmwigngdy%@teﬂtﬂa@?ﬂ-ﬂmepﬁﬂvlen. Ehi s
results in a better safety profi of the i specific single chain
anti body of thémflﬁ%%%qr%wﬁ%%é%gow W@ﬁ%@ﬂ&?ﬁ)u@@%ﬁﬁ&%@e ecul es
known jsn the aigbse ivirkiRisfeRUQANICE & S ARLISE s SEReRdRNt adD3 epi t opes.
Particularly, because T cell redistribution during the starting phase of
treatment with CD3 bitheiPMglosphas@uness ajea updsigjegiaspip SRnGeRiERGR-tigCuBdver se
events, |ike ON3afierSewaMAME BM ddi€isRoMEIBd R8Pk hbers akAghepphai n

anti body of the invention by recognizing a context-independent rather than
a cont ext - depedeerit adopgisipidi(APE o has) 18 2kab 8GNt kgimsaf et y advant age over the
CD3 bi ndi ng no R 1 . Patl i : adver se
events reIatedH?gg#ﬁ%é%%gﬁgakgf%?gﬁ?%%ﬁ“ﬁ%%¢ﬁg&%ﬁﬁké$§r ?%ggyﬁase of

t reat mOnt unittdaseciorny 8t pronides tTEshayhadidypmoiespubemdiss phdrmpcakufefier f r om

conf usi on I i i oy r i i nconti nence.
Cont usi on T B0l SR R T R R Rl bl e 1
t hi nk wi t Hrdm paioandieflarosetain. | evel of clarity. The patient usually has

difficulties t oncentrate. and, .t hinki.ng i not on bl urred and, uncl ear
bt of ten o gniy REBGENNEES SRR S URVEREs b8 Bt P B M BRERR T
rel at ed t dorin thet proviedi tbd phabidodynadhir iesi@nicadsi phidrinagkpleas ealed distlesddrent

i t h tiopal bi ndi | ecul s, | ffer froml f
mermr 2 FrBRNAY o REPE B s bR T BURESRaRtHbs atsl ey o recogni ze

peopl e, plspeailitid, orecanbibdien datef Feel i ngs of disorientation are common in
confusion, and the decisionnaking abiljty is inpaired CNS adverse events
Folated 1o T ce YilkBGHe Arep: ST e F‘ﬂae%r%ea @Pg?%qe%abwgwlafm {r4@st ment

wi th conveptd RnakhChRviabnglk Pmarﬁ@édag_ﬁdn% rd¥Bohsé dVdIPharRBIiAEE vl red speech
and/or word finding difficulties. This disorder may inpair both, the

expr essi orflisglgcdbfaen & WidiiigPra¥ent anguage as wel | as reading and witing.
Besi degy uri nar yynbhePRp:NRNEReted B delifQindAPhAinAEL HEAToMPYsi@InSR g conpany CNS
adverse events related to T cell redistribution during the starting phase
of treat medese fRrm thag pigvidpt the akdrmeapdy ke Faspens ilcupbarmapokinpie pati ents. The
mai nt enan ; -di [ - j &bl tioned 27

am no aciggkﬁégéﬂgﬁg &ggﬁg%@%??5ga%?é%#%ﬁ%%%?%gﬁghgﬁg?ﬁgﬁOggﬁ be used for

t he gener atlicetind 6Pm ppmend irdlslymatioman, bi ndi ng domai ns whi ch are capabl e of
binding to the NNterm nal CD3 epsilon pol ypeptide fragnent in vitro and to
the native (CD3 epsilon subunit of the) CD3 conplex on T cells in vivo with
the sane binding affinity. These data strongly indicate that the N-term nal
fragment as described herein forns a tertiary conformation, which is
simlar to its structure normally existing in vivo. A very sensitive test
for the inportance of the structural integrity of the am no acids 1-27 of
the N-term nal pol ypeptide fragnent of CD3 epsilon was perforned.

I ndi vi dual am no acids of am no acids 1-27 of the N-term nal pol ypeptide
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Monkeys (Macaca fascicularis, also known as Cynonol gus Mnkey; or Macaca
mul atta, al so known as Rhesus Monkey). Thus, nulti-prinmate specificity of

t he PSMAXWD2otwepsssi fi c single chain anti body of the i nPemdRIONES108
detected. The followi ng sequence anal yses confirnmed that human and pri mates
share a hi ghly honol ogous sequence stretch at the N-term nus of the
extracel lul ar donmain of CD3 epsilon. The am no acid sequence of the

af ormenti oned N m nal fragments of CD3 epsilon are depicted.in SEQ ID
No. 2 (human), As%@L?rBsmat is dirgcged; tp delRiering f‘ﬁ%"éﬁﬂf‘se}‘“cagé@l?%t% In ‘81“((%5 u inus
oed i pus) ;foaERal FPo¥es tﬁe[ﬁ ﬁhzmoUiﬂanﬁ&ﬂebﬁoﬂb@nd/oﬁﬁ@rﬂn&dﬁﬁwhé—%@es disclosed
QDGNEEMGSI TQTPYQVSI SGTTILTC or | D No. 1048 QDGNEEMGSI TQTPYQVSI SGTTVI LT
(Macaca f dSEiEigIaa Rt Esk nafien leﬁéWﬁat forgyienshidtiss hobmitaidarthetiy 2dsdysing No. 1049
QDGNEENGSQE&E@MHyg}§gﬁ[¥%g£nﬁwag@ca nmul atta, also known as Rhesus Monkey).
The second blndlng domai n of the PSMAXCD3 bi specific single chain antibody
of the 3 nvent i ot Hlothesaspectisydiregied &t daliscrigecibpineaceuivhlrcameosdien igenit ( PSVA) .
Preferably %ﬁgg ngl e
chai n ant |CES%¥IE? In ﬁq)tr @lﬁg&%}hﬁ%n%% offic rbﬁ?"ﬁ%ﬁ aghé;oggﬁ%tﬁdl \Ig’;fdll;ltt%é PSMA,
more pref @w@ded hergin mds nwtikeje td’nlﬁ'ramnm a hdstaonp oere ehd atpeenizel@sryarat e PSVA
and t her ef les specific; even more preferred to the human
PSVA and fﬁégﬁ%%gg[g gﬁﬁ? and therefore is cross-species specific as

wel ). Partlcuhhrlym@deﬁecmm@weim@nnamamphnﬁ%hnmwﬁythpﬁymeﬂb%gmefnnnkey
PSMA and/ or the, Rhesu : S ot | uded fromthe
scopea@f t he prn?esenfal(?ﬁrr\;glﬁ ?Msna Cotlvﬁa%t ?‘LAEY%% bS%las{?“ﬁlaasﬁ thedlgprrrgxﬁn ﬁay al so
bind to PSVA honolog&mm&momhﬁyw&ﬁ@@Mesmtﬁuea?aﬁmtmeph@fﬂswﬁwhmdmgog in
rodents. Prostate cancer .is the _second nost cancer in men. For 2008, it is
estimated that 186, 35HUHEhAPPY e $EHS, Wlagnosed with prostate cancer in
t he Uni tedkSt aties ambll @b@mltlaﬁeBas&@&nfmﬁtow bt plﬂ]trﬂacﬁlﬁtﬁml)t hecplisease. Pr SS_t ate
cancer risk is strongly. related to age: very few cas are registered in
men under 50 and t hE&Yg PRI dporReEize oo TR HE AT GRS vitar s. The

| ar gests number of Cﬂéﬁﬁfh§mﬁk@@8&ﬁﬁ@ofﬂmﬁBQ&EO@B@QM&O 74. Currently, the
gromh rate of the older population is significantly higher than that of
the total population. By 2025-2030, projections indicate that the

popul ati on over 60 will be growing 3.5 tines as rapidly as the total

popul ation. The pr oportlknnnobEst:RmnmMHES)MWIN@sed to nore than
doubl e worl dwi de over_ the next half century, which neans that a further

increase in i ndiEALMEm Rif djnessds Brus padey Lreseertomhrorultisn TasameXed f or

the fut ur ea—pNR0/H30BYPNABIOCELEN WA 19SB-R0 F2h +Rapdxand its upregul ation
i n advanced st%ges and nmetastatic di sease of prostate cancer as well as its

rol e a¥ neoant iFigwe dnMeamipiragagisie oHaletgroncio hoaryndlpy 1 eefgnetogs) perulyfonot her
solid tU”Wr%atﬂls&?c|AJM§O@%%4@F)EQ@C@4PMOB@I9915 BOEbPENafBkenant | body- based
cancer therapy. As shown i'n the followi ng exanples, the MAXCD3 bi speci fic
single chain arﬂlgttygaylv@ran plemi eppaplazic gmouitidben @sntlmdmwcsagedwd tool in
order to kill p a by the
human prostate C ngér [\%gﬂjﬂ%f %@ig%{m ?& I}Y)Snﬁmgéggggydtno ggl c activity
of the PSMAXCD¥Figirefedlcki plaghngrpeoxeheadneedntivhedyimsfcutvaeon dayelnt i on i s hi gher
t han the cytot V|t ant i cri:bed in th t. Since

pr ef er%bl y bot %X%"ﬁeg %napf%‘ﬁﬁg ncg%lragggésoﬁ%eﬁurg S% (gaygsmeDS

bi specific si ngh@lre ﬂiaﬁ:me@ntonbﬁﬂlysm exipbanrd to\eembdpodxoRvathoaffestonspeci es
specific, .i aﬁtlve &nth t he human and non-chi npanzee pri nmates

anti gens, IP?%%%HC %9884 ¢ or preclinical eval uation of safety, activity
and/ or pharnmacokinetic profile of these binding domains in primtes and -
in the identical form- as drug in humans. Advant ageously, the present

i nvention provides al so PSMAXCD3 bi specific single chain antibodies
conprising a second binding domain which binds both to the human PSVMA and
to the macaque PSMVA honol og, i.e. the honol og of a non-chi npanzee pri mate.
In a preferred enbodi ment, the bispecific single chain antibody thus
conprises a second binding domain exhibiting cross-species specificity to

t he human and a non-chi npanzee primate PSMA. In this case, the identical

bi specific single chain anti body nol ecule can be used both for preclinical
eval uation of safety, activity and/or pharmacokinetic profile of these

bi ndi ng domains in primates and as drug in humans. Put in other words, the
sanme nol ecul e can be used in preclinical aninmal studies as well as in
clinical studies in humans. This leads to highly conparable results and a
much-increased predictive power of the animl studies conpared to

speci es-specific surrogate nol ecul es. Since both the CD3 and the PSVA
b|nd|ng donaln of the PSN%XCIB blspe0|f|c S|ngle chaln antlbody of the

______________ .



result, the identical nolecule can be used in animal preclinical testing as
is intended to be admnistered to humans in clinical testing as well as
f ol | owi ngwoaniloaysppr oval and t herapeuti c drug adm ni st PatriGB009/05h®sabi ity
to use the sanme nolecule for preclinical animal testing as in |later
adm nistration to humans virtually elipginates, or at |east greatly reduces,
the danger that the data obtained in preclinical aninmal testing have
limted applicabilitx to the human case. In short, obtaining _preclinical

S

safety data in Fighreg Mﬁ%‘ilﬂ‘é #1panSmEAR RBIOEE FOaCREa(gn Ys- tng PRl % Ope @

adm ni st ergcthduPpdHéaBAAaFOesedieht B @Neftor29).t he applicability of the data to
a human-rel evant scenario. In contrast, in conventional approaches using
surrogat e nol ediguse 8BsMpap eltiiﬂ%g@t@ewaer@mne@nisﬁatréﬂqnovswﬂw@tﬁa P¥g |2y

adapt ed t%tﬁt)eraéiiott%h dt}eﬁtn@axatﬁrﬁ useehd Ohagh@f).1 Ni cal safety assessnent.
Thus, the nolecule to be used in hunman therapy 1n fact differs in sequence

and al o | I keI ﬁlgume 91 Mren Blaems NeproxteCagentggen e. hphecyes hyskeatmgnt
preclinic %:@9 i n pharnmacoki netic paraneters and/ or bi ol ogi cal
activity, e consequence that data obtained in preclinical aninal
testing have I iFigure #0:ajMshi Blatmd Esomeprazola fofi@ntidgioniveylime Guhes human case. The
use of surf .04 g&ﬁ/nnlecules requires the construction, production,
purification and characterization of a conpletely new construct. This |eads
to additional déguek dpnkliein IdMaecoamhtratﬁme ofieapessaayd ¢somefptailafollbaingnol ecul e.
In sum, Surr ogat es hav ar at el t he
act ual rdbgﬁg(ﬁea%nmﬁ mmthENq£§ §§V?aﬁﬁHKTh%?m¥MD |ne§0%‘m8‘%glopnent
for two rrmlsﬁﬁeﬁrmlehad @afroxdn@on@ntritdd veUtme clines @bidved forlPN#)00 ks deghicaadt age of

| nvent on BER 11O ErRSeNepCeRus DRBE PrortpRy BL R Bale RBFPRSY s "t nar t ne

i denti cal tmhgcuh@rgamohﬁlmaedng‘Mmutﬂ@mmauﬁ bfd APQNtigchFinREFRNE 3r2d | N
preclinical animal testin preferred that at | east one o said first

or second ¥W'id ﬁﬁ@a“%mrﬁ%géid toriéfef’ﬁi“s‘B%rE ifeflenE imeRoants g aRPSHRCHBIC of t he

i nventison dusveClAFigiafit ety diFRIRANnAS &oRY thdlHiPpRaraidS iSBlgufe@d ki i) nor e det ai

bel ow. Preferabl both the first and second bi nding domai ns of the

bi speci fic si ngib gremaplii aafYor ey termsttha mappe peqddsredt we exdifgyeintleble lhumani zed
or human. JakntiBe Rk efighabl y human, PSMAXCD3 bi specific single chain

anti body of the invention, the generation of an immune reaction agai nst
sai d bi ndi ng nnlecul-a"l paitatipn SSpegial Benmspossi bl e extent upon

adm ni st I’%Hbgglvi%on[ € Nt ecuf e to human Egﬁlhﬁ}foi Anot her I’TB.] or advant age of

the, preffer fTuTE Sive é)l SPeTi | rcsrmgre (.,lloll mantTpody of | he

. . v aﬁaﬁysﬁ vc?T’Lz‘f?jp

I nventi o t —CS—a P UL test |||g 1 vailuua Pt nat es.
AUC > T Nared ynder: ﬂieﬁalasmana%aceﬂmilqn THECHTVE | oot 1,

The behaw-of=of—a—h St rcieai i ve of

t he expec ad %éﬁa\v’i cZ Q‘Efaan\flrge WQI rZWQQjIMd:QSHZg)l nw%limf& ﬁlﬁémmef o—humans.

As a reslAUCtne datl UGk diazare Biset il dﬁsmgi ok dchours,
t her ef or a Aérer al | v [HEGH o e rdry (freedidd] flceﬁmg)amiﬁﬁfrhomrafteh@he Wilheate case.
However , |dUCear ned |[#F6tfiarhiéne reagiotho lesiobmepadt withenaascable dPigase | cl ni cal
trial on|TGN 14 12 (|eorcpesitionfidolvamadM desridbody), a drug candi date may act
di f f erent{IAUCna pr i|HECe@piee eso tdvaaldsryinyrem svith\Weasiealle drugpr ecl i ni ta

testing qf said anti|lbodgrmgionyolioning AM vesisd adver se effects have beep
observed |iAUGNI mal  dauUdifes therfo taidlawmitiinh paiyrotmegusmbironl eysentigiion hupan
patients |dayel oped nutitd plie organ fail ure upon adm nistration of saif
anti body |H@ncet 368p4i2PR)IowetdBBr of yuarkifRadigmsul ts of these dramatic,
non- desi rletg@megat i ve ByeRl-SIsde88at that 1t may not be sufficient to]l

i
precli ni dgly Testing [T.9,AR)L¥% #BB .k Non- Chinpanzee primte) species. The fac
that the PJX’;\XL";)J oi SPEG Jn’zﬁ]a%ﬂcgiqge;ﬁ@% aj?e';]%é)ﬂ\?}%q(y the Tnventiom pi nds
to a Sel‘l'§_0’fJ NeEVW YOI T o -and, O o= V) DT] P TP 1O OVETTONE [ he

m | naximum plasma concentration after4fie
probl ens b h—te case e 7e?edLa%evéE—ﬁzeeﬁﬁrﬁghyr—%he—efeseﬁ%
i nvent i or—prevaes—ears—ghd e ERod of—Hi-Ri--Zi-rg—speetes—differenfes in
ffects \ dr uasfl&#00R Slatcal ' Wth
ef fects Whep—drugs— ek apy—ar-e—belng—developed—anhd-tested-
t he, pref &Ghl y hung r@nteFlPiﬁ'Q@e‘énpm es speci fic DSMAXCDR bi specific sihgle

chai n ant/if&&#y” of t Heldctigesndivgivmit i s al so no | onger necessary to adapt the
test ani maCRFo t he drlpgredadisdaterifmrended for adninistration to hunhns,
such as e.g. the creation of transgenic aninmals. The, preferably hunman,
PSMAXCD3 bi specific single chain antibody of the invention exhibiting
cross-species specificity according to the uses and the nethods of

i nvention can be directly used for preclinical testing in nonchinpanzee

pri mates, w thout any genetic mani pul ation of the aninmals. As well known to
those skilled in the art, approaches in which the test aninal is adapted to
the drug candi dat e almays bear t he risk t hat the results obtained in the

I 1 N 1 Y o T . a N 1 I L o r




anti body of the invention is the ability of extracting nultiple blood

sanpl es when using it as part of aninal
in the comogelaihar macoki netic ani nal

precl in ical

st udi es.

testing ,

for exanple
Mul ti plreThdB20@/0BXt08aCt | ONS

can be much nore readily obtained with a non-chi npanzee primate than with

| ower ani

al 'ows continuous testing of blood par

bi ol ogi cs

mal s, e.qg.

effects |

a nouse. The extra

5

nduced-bv the nreferahlyv hiyynan

tion of nultiple blood sanples

nmeters for the determ nation of the
PSMAXCD3 bi spec]

fic

si ngl e ch
mul tiple

Lﬁm anti bhog
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Ktood sanpl
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during th
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bi ol ogi cs
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The term"protein” is well known in the art and descri bes bi ol ogi cal
conpounds. Proteins conprise one or nore am no acid chains (pol ypeptides),
wher eby twe 2arvmes3aci ds are bound anbng one anot her vi araTmEpvidsitwend. The
term "pol ypepti de" as used herein describes a group of nolecules, which
consists of nore than 30 am no aci ds. ?n accordance wth the invention, the
group of polypeptides conprises "proterns” as long as the proteins consist
of a single pol tide chain. Also in line with the definition the term
"pol ypept i de” ghs !?r?i?eélaﬂrp’&an%r harmgeeicalivetchientaple g e 1es e e Eefent s
consi st ofpafD¥f@aplddh, FRarRRdcN0caRG |aét%ptaﬁ@|SMR@R)tfh§j&§xelﬁa%dfdﬂ'iﬁ1ﬂﬁfes Homm

nul timers such as diners, triners and hi gher oligoners, i.e. consi sting of
nore than f Eﬁe@aﬁcﬂfymfﬁ%qn&édﬁﬁP@&@ﬂe@hamﬂcvg@ﬁlﬂx weenlewliof8ameem ng such
diners, trimer th%ﬁaser@yon%rdzgl‘érﬁr pﬁ%na@éuﬂ@ﬁﬁz doS§Rbl Gt theldd@ ERES t@%ﬁéond' ng
hi gher order structures of such multinmers are, consequently, terned hono-
or het ér odraebpss, of hemepragple hpemase wtichlly accenteble s (se R Bgrpmeprazsile, gnd/or

heretero t ; ccurring
form cog}s{%ng(tugg o ht%v\flcie;e@lb no’tf ch?é {E&E%ﬁﬁp% l?é@ﬁlt% ltﬂlzllarhﬂtd1 égﬁlﬁag&g%%%?&%%?@entl cal
heavy pol yqfeme@eﬁzclhai ns. The terns "pol ypeptide” and "protein” also refer
to naturally d R& /[ t I on is
effected e.g. ng% e(r)lgt Iﬁ)?gérl?s egfioll-nﬂi (g)f mﬁ%ﬁ%&?a %%gée Ellél'ﬁlg gsotéyl a%fleon,

acetyl ati G:mntyﬁblodrpgl@drmhmtratmn ﬁndextatmelel ilklegle &bwnompluﬂé mtanmmgbcaln e wel l
known ]lhn them ol angn er mnlbl nd ?O%a rm l(t': aract er er| |rn connectl on
wtht F% eepn%zolenv AERTR S of ]il %Oesp%e de W‘n cehp gsﬁem fically

bi nds to/ Idiﬂcﬁj‘sﬁl@fpﬁov\tdetfhr @q@nﬂﬂﬂirﬁ@ﬁe@eﬁe nsh wagztthat dbaindsicgeré pipiahdpreucedhus, t he
b|nd|ng do enlnte actjo ". The term :

Pant 1 gan- 1A dttsroed rredY e ah it ot e e oo pimugalses

i nvent i on,rel@asd®@titsk araf tharcaby/grepprode is Wbl uhsl At @e bH is pRGIfta@tlab y | nt er act

with a specific antigen or a. specific, roup ntigens, t he identi cal
anti gen i MisAR 1t erCAedi ¢8it degegfpmniir il 5&56 QR ALS b&we%rra@&erst ood

to defisne 8 a"BR&CAKAL f6:RLQBNH i@ Bose fIME) befiibd dsREE bdisirdtlor (6rame@nbsei Ng”
means in accordance wth this invention that the antibody nolecule is
capabl e ofcoBbER{ien "¢ &1d ajc phearwdrEifBagRte- and/ or binding to at | east

two, preferably ggt thla @ﬁﬁés ptr&ﬁ@éﬁ heFBY, @heREST '%B@d%* HdRhted £89En hditer ﬁﬂ%%}yac' ds of
an antigen, e.g. the human antlgen as defined herein. Such binding may

be exenpl ityiag ipagiy %4, Wethgp@%nom efi k0y0, dp%epr 20Bdringmesskadg - pri nci pl e". Thus,
speci fic mot| f%mme%an @mrzpﬂarageoqt@ﬁgwﬁhﬂhae ohhRdLRg, domain and the

antigen bind to eac as a resu elr primary, secondary or
tertially dreraintherdsgms ofvedriatiensis riflsctee sUSRs afl % E¥ontiar.y TirddiGV t8Ditoers of sai d
structure. e CJO f I I te with
its speci fli(':aaatrllltggﬁen }ﬁgy }?lrélgun?a“&%av\g lPé hﬁc%n%ele%%%tédgflﬁ &%;ﬂ aid siteto
t he anti gel% quaecntew;ll ttervetlmpemS‘D of thﬂtneauaanldiappromrﬁnatdtbe9m nﬂpamgnts will

domai n/ antj e i n ctflthC)nS|atne tlp rlngskmggm G r%{ltl %lerra alternatively
resul t |nt}he in 4t on ofd S|%P|alr @ o &é”? % ﬁuculeson of a

change of [irdssented)l‘ilefrah et dvoragofalideaoamicd gﬁﬂhe neaaesnwbd)lb gmn‘eafrj andtarcdnsaf t he

antigepn, etc referr d ex f..a. bi pdin inline with the

o st i vaniPu Pt Tt aBRy At o 5 o AR estRE istoct onal o
pol ycl onalm@rktak}bﬁﬁl*yi o palient tv¥ @tbthdroMhia vamuiioa hsﬂﬂﬂéct@ll’m pelttel apalt."ant i body.
The term’ antlboqﬁr npri ses derivatives or functional ra ment s t her eof
which still retV4f egﬁg%ﬁhﬁa?%ewﬁs o BRATgXON T PHATHERLICH b acf Eﬁsa ucti on
of ant| bodh&8ofan&oM&bmekBN) of ﬂlahhﬁ:eatﬁ&allﬁla& @“&Qﬁdlhﬁ@leof&hegterm ﬂabH@ﬂ" ow and
Lane "Anti bodies, A Laboratory Mnual" pring Harbor Laboratory
Press, 1988inigded-greiisgt \éﬁﬁl@t%ﬁ@m@gm@lfﬁﬁm leemiﬁé% dOSAgeéd%@%?ta@?eytq%@num

Col d S@flqgﬁhamggﬁ Laboratory Press, 1999. The term' antlbody also

conpri ses |nnunoqsobullns (lg's) of different classes (i.e. | gG, | gM
| gD and | gE) antithsigharil fastime pgripde refeired (tgylmrein, theytepm gghwuy” is TPF?@d |r¢ﬂeﬁ on of
the term i ngle
chain and‘%ﬂ%&ﬁ?gggig%%? gg?%g@%%g@gﬁ@?bggﬂgﬁ??%Egy ?@gh&ﬁ?ﬁﬁe]?ke i nter
alia, Fab fragnents. Antibody fragnents or derivatives further conprise
F(ab')2, Fv, scFv fragnents or single domain antibodies, single variable
dormai n anti bodi es or i munogl obulin single variable donmain conprising
merely one variable domain, which mght be VHor VL, that
specifically bind to an antigen or epitope independently of other V regions
or domai ns; see, for exanple, Harlow and Lane ( 1988) and ( 1999), | oc.
cit. Such imunogl obulin single variable donmain enconpasses not only an

i solated antibody single variable domain pol ypeptide, but also |arger
polypeptldes that conprlse one or nore NDNONErs of an anti body single

o o o y o~ Y o o L T



pol ypepti des which have simlar structure as those bound by the binding
domai n, and which m ght be expressed by the sane cells as the pol ypeptide
of interesD.20msBsseactivity of a panel of bindi ng domaiPo%/GB20@Y051108

i nvestigation may be tested, for exanple, by assessing binding of said
panel of binding domai ns under conventjonal conditions (see, e.g., Harlow
and Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory
Press, 1988 and Usi ng An%ibodieS'OA Laborat ory. Nhngfl,@%gld Spring Har bor
Laborat ory Pred¥ith rregdyo thepumegical % getiigirat ebheriptqnyaiuss apdierringss 6eda bi ndi ng
domai N W tiredn, SIRAEHNT $aBo@N sl B8R TR & QaliliRnSRRGE LA Bk s@tchi gand for its
receptor. Said definition particularly conprises the interaction of

|i gands, WRMERCA! nefue anderginga shat tigbmaichis ngbeenialy tagraererosalty cpt or . _
Exanpl es f@kedSRinfbet Nt eraction, which is also particularly conprised by said
definition, is the interaction of an antigenic determ nant (epitope) with

t he bi fdi ng dorféithregaiAts e alalienaidmy ragesetpcitetl haiin thepseyay ‘abaueist er m
"Cross-spegi o CO LV - i L fk Gty used herein
means bi ndl R ey & G ke bR SRR RS RGO ERED et

mol ecul e ismbdtaniaistha samqwsrulishs thoatedaupbémat es. Thus, "cross-speci es
specificity" Ok I LGty d. . r.st as an

i nterspeci es ré%@t@é%?%pﬁgkfﬁéaggﬁ%ﬁk%?%gﬁ?%ﬁfgﬁugggggggg%I%%gaifferent
speci es, Dutbsmotialtydrea”,rtind eowlisentotdedito tolvaptuteX/ariattme gisovs pethbadew dpeatiddi ci ty of

a nonogl| onal . anti body r.ecogni zin . Q.. hu ilon to a

non- chitrp AuE" thtthashiEse Ry Biegar KRl ey e B8 il o “can be

det er mi ned, f ofMhe phharicehstanyal yARS” aradsyfgins abolth@S%FACGBoartElo9sd Sed. dncarri ed
out in a way that. the respecti.ve nonocl o ntibody is tested for binding
A B e i A R D e L
sai d humaneanaibRemniy feamzas apsit 98YrdeDb @iisdinbMbr ol HRAS tha'tespect i vel y. An
appropriate assay is shown in the follow ng exanples. The above-nentioned
subj ect matbgsntia TP BB s 6° $15FCE FRD SRRt AE fegB AUbSEPERY. speci es

speci fisCi tfyeeQhcads HRORONA. 18R IERRHAYMbREAGHA] (B Rem SutBtantilNB-RRMy to a
non- chi npanzee e PSMA, e.g. nmacaque PSMA, can be determ ned, for

rimate | . |
i nst ance, BYuERABSTEN AR ] asfurtrprembadigienh fieyamssupgantigly fremenis aboita way t hat
t he respeajyigee, frnocl onal antibody is tested for binding to human and
non-chi npanzee prinmate cells, e.g. nmacaque cells, expressing said human and
non- chi npanzee Ipthe s ent Psppswn cherishe eagpbeititobapges Asiniesded thépei n, CD3
epsi | on d%ﬁﬁrﬁl%u@sof‘}%'t Ufu@e &R E}glaél?(%l ?&;?arﬂéélibﬁ%eeﬂ Iﬂ% s@té&%ihirﬁtﬁ‘ﬁ% or and has

the meaning as typically ascri in the prior art. In human, it
enconpds s egaximum veliug ptiegh rapge. i Frddiyempler taygecd rbout é do flund aicludksedant CD3
subunits, for I eps| delta, CD3 ganma, CD3 zeta, CD3
al pha and : ﬂ%ﬁ?ﬁ?”$ﬁggﬁgﬁgé +ﬁ%%%§£§ pri mate, non-human CD3 anti gens as
referred to hedebre anbedinfent, texbuplsee iMicacd td ths osecfhamoD3orand Macaca

mul atta .. ln ca f i cul.as, it enconpasses epsilon EN-1 8
negat i ve dnameEe G Rer i S eSir SOrR R e e B Bter b
Macaca nulsaltthareof in temendasse sf SGldrepsitiangonHositigainmitalost GB3 wileletna.
Prefergbly,. said CD3 as used herein is silan. The man . epsi |l on
| neoat i St A RUSESH e N0 T g B LEE R O N 1
Ehe hunancg&?m@ﬁaﬂapmgfﬁmﬁhgahe®rgﬁmﬁﬂfaﬁg&:f@@ﬁﬂ&hﬁﬁaNG&kNMﬁ&@&&ﬁB. The
uman CD3 delta. is indicated i n GenBankAccessi on No. NM 000732. The CD3
epsilon " mﬁlrfmgmﬁébam%@ Oro%re%éar&é?owa%@ilwm %Félogp.f @.lea@ﬁﬁ%tp@?w-on not
recogni zed by mpnRelceBRbo@RAtit AN, king A WhidhGntthgRAHY HI kRS asouset forth
above) is indicated in GenBank Accession No. AB073994. The CD3 epsilon
"FN-1 8 pdsy e gieater d¢r abpe A4 hoaisrariof sz lepst about 673, #dedst BRut deo ghitZeadt by
monocl gnalpgptihody FN-1 8) is indicated in GenBank Accession No. AB073993.
The CD3 gamma of Macaca fascicularis is indicated i n GenBank Accession No.
AB073992. The @pmogher embesimanicthe harmacsiideal eamppsition fiidiectateed ai n GenBank
Accessi on : - ' ' anmo i d
Sequences pH e B e B B i B0 of ncaca
mul atta canpivacn efehout{7o ed/ndrod abaivV apgdlby reconbi nant techni ques descri bed
in the art (Sanbrook et al. Ml ecular doning: A Laboratory Manual; Cold
Spring Harbor Laboratory Press, 3rd edition 2001 ) . This applies nutatis
mutandis to the CD3 epsilon, ganma and del ta honol ogs of ot her
non- chi npanzee primates as defined herein. The identification of the am no
acid sequence of Callithrix jacchus, Saimri sciureus und Sagui nus oedi pus
is described in the appended exanpl es. The ami no acid sequence of the
extracel lular domain of the CD3 epsilon of Callithrix jacchus is depicted
in SEQID NO 3, the one of Saguinus oedipus is depicted in SEQID NO 5
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di screte am no acid residues, which are present in a single |inear segnent
of a polypeptide chain. Wthin the present invention, a "context-dependent"”
CD3 epi t ope 2feemssto the conformati on of said epitope. PEIEB2809/051108

cont ext - dependent epitope, |l ocalized on the epsilon chain of CD3, can only
develop its correct conformation if it is enbedded within the rest of the
epsilon chain and held in the right po@ition by heterodi nerization of the
epsilon chain with either CD3 ganma or delta chain. In contrast, a

cont ext - i ndepe ¥ EEBbYiNeBC BRAPRGYIQIEE TIROPEPR tareriser RhafrrcaiinfiCer i nal

1-27 am n%{ RGrékilE 8SlitemPA FReRidbidBe Mhsria 0BGl @Alimé £RGTBH thitereof of CD3
epsi |l on. RIS N-term nal 1-27 am no_aci d residue pol ypeptide or a

funct i onalViePdgeate it Hpiaisteraddp Avost Arshqursaficnhedirg dasris ramaltesdd dtCar al
integrity antd GOmESIICAREON RO RALMREN L AKEMD 104 AE /It & MBEkI4¥El €nvi ronment
in the CD3 conpl ex. The cont exti ndependency of the term nal 1-27 am no
aci d rési dutngyolypeptide or a functional fragnment thereof, which is part of
t he extracel | ul | oy, Of: i t hus, an epitope
which is conplé$é$§8§$¢?%?%%%£?%%$ﬁgkggﬁ%%%ggﬂgéq%%éxghgfIon described in
connect i orphwimagewicatist dvoeptdbdy satt eerqpf epd camicprazolf, diphamabduticillygeemplableul es i n
WO 2004/ 1 . i e : A =Ts i CD3 epsi |l on.
The confoﬁ%ggggﬁf§$h$ﬁ?§ﬁ%%ﬂgﬁia@?%gggg%ﬁFég%%%%?ﬂgHﬁﬁgﬁgg@%@?ron differed
fromthat detiopy ech paticnttis nevdtthoradf, Witarein a fiatinit dgse fdren if administeradhisen t he CD3

epsilon supbynit of the TCR compl ex. exi s art of a oval ent
conpl o wtH dei e ronad s TR T AT p SR et R iomRbhulin f AR Mrer oo
conpl ex. Whge: such sol ely expressed reconbi nant CD3 epsilon protein is used

as an antigen for, sel ection of ti jes froman antibody |ibrary,

Aot bod: es spect 1 EPFEROme e ] GBRRAPERPRERIMPTEG from the 11 br ary

al though such a libgary Heas f@t heQivhedn'T andfiabedisesigilt hdspaedidn city for
sel f-anti gens/autoantigens. This is due to the fag& th%t sol el y expressed
reconbi nant CD3 epsi | on HROPENFIPHR SORERIAERN Shmai) 9T FPREDOYL- 518 BRI an

aut oantsi gen. Consequent | ¥pousdibRPpuUl ations of B cells expressing antibodies
specific for this protein have not been depleted in vivo; an antibody

li brary construct ed®¥ r onthe B¥lose basianacap S ebsitt 20-A ngEHetnde mediady i al ~ f or

anti bodi es specific for ol &daoneARLEEFBALERI2ERILARAL CD3 epsilon
prot ei n. However, since the context-independent N-term nal 1-27 amino acid

resi due pol ypept ildlea Rhargacokinetiq @kbirofile dgrsomentarelcedierd:s an epi t ope, which
TOl ds In I'ts nati Vea)!c enAMtHOE'éjheﬁg n%gﬁglle %n%e'?tﬂe' | m‘é‘ch&eﬁﬁlﬁiog—r‘u ent .
invention cannot be identified by nmethods based on the approach descri bed
in WOZ20004/ 1 06380. curieireh dims,zeiotwheo thedA Mealoyeis admmdbtdred to@bow 10hat  bi ndi ng
nol ecul es as disclo I . ca bi nding to the
N-terminal 1-27 ani%%9%%?%M%g§$3§%és%g%gﬁgﬁ%géﬂg%gPFgﬁ%%ﬁggﬁg Hence,
conventional anti-Co3upmmidamp nol ecul es or anti-CD3 anti body nol ecul es
(e.g. as disclosed |n [ 54440) bind ilon chain.at.a position

Whi oh 15 more & ter b SN sl ehedt il v EERbe e RRlRiRtaf PR er o nal
1-27 am no acid restduefrpa ltiyeepiol vdenoliie M fduseds admialstefadag ot 14r ovi ded

her ei Prior art aptibog | ecul es OKT3 a - ve 0 a

speci ficity for theﬂ%ﬁ%ﬁﬁ%ﬂggﬁﬁaﬁﬁfs%W“Fﬁﬁmggﬁﬂgg;ﬂééﬁgbﬁ§g%etmeen ani no
acid residues 35 ton8pgand, accordingly, the epitope of these antibodies is
also nore C-terminally |ocated. In addition, UCHT-1 binds to the CD3

epsil on chain iTho% FEGHEHLSARYRTNASTHGE CRBPES s PYLiss 8 to 77
(Tunnacliffe, hnt. {hEREERL,., ForlsailiZBA)dosaABamBxenh Houlbed ﬁ%ﬁm JeNAS 10 1,
(2004), 7675- 7680; Salneron, J. |mrunol. 147 1991 ) , 3047-52).
Ther ef ore, pri 8POuARP-9 aatil aEzaiddneian Tes: ig8bW6E-OBPYE a8 and are not directed
agai nsfp the heigi n gdefidee contextivdaReNARNM 76 ﬁ?ﬁnﬂ‘o‘?%ouhéz am no acid
residue epitope (or a functional fragnment thereof). In particular, the
state of the art fabk¥/mltiandpridypiedian nsiis OB MWdlogsul es whi ch specifical ly
binds to the coilfhfer bARRREAASE pMhR%IEARL rlsoifioRTLOMAGHGS esi due epi t ope
and which are cross-species specF Ic, I.e. %lnd to human and nonchi npanzee
pri mate ChBowgssiforon. For the generation of a, preferably human, binding
domain conprised in a bispecific single chain antibody nol ecul e of the

i nvention, e.g. nonoclonal antibodies binding to both the hunman and

non- chi npanzee primte CD3 epsilon (e.g. macaque CD3 epsilon) or nonocl onal
anti bodi es binding to both the human and non-chi npanzee primate PSMA can be
used. As used herein, "human" and "man" refers to the speci es Honb sapi ens.
As far as the nedical uses of the constructs described herein are
concerned, hurman patients are to be treated with the sane nolecule. It is
preferred that at |east one of said first or second binding domai ns of
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anti body comprising in at |east one of its bind ing doma ins at |east one
conplenentarity determning region ("CDR') from a non-human anti body or
fragnent wbenwsaR933sumani zati on approaches are descri bedPrCorGeremsi®si n WO
91/ 09968 and US 6,407,21 3 . As non-limting exanples, the term enconpasses
the case in which a variable region of at |east one bi ndi ng domain
conprises a single CDR region, for exalr?'ple the third CDR region of the VH

(CDRH3), from anot her non- human ani mal , for exanple a_rodent, as well as
the case in whitbHNAME Bt HdGhhe AT GRGHERIN-LBREITS BORUMELR of t hei r
respective first,yRacenavadde IsBHﬁqdns@@E@totaB@ut@@'R@m% BRIMBAARL @yenshuman
animal . In the event that all a bi nding domain of the bispecific
singl e chain ant |%S‘BH‘VStPFﬁééMBQMQanr)é%Sa‘é‘eﬁV[@Wethéque@&zP]éésp%h‘? lr’?(j6eqw val ent's
from for exanpl e@/hPdeMout M3t 3MPiheRlyL SRgaks of "CDR-grafting”, and
this termis to be understood as being enconpassed by the term "humani zed"
or gr arfmat i cal by theaneanagpanieriieplesmarcepfentiationgage ¢ueyediem timg@eoer m

"“humani zed" or gr I I npasses
cases in which, in ag%él @?%%%%@%%&%ﬁr&h@g? %ﬁgggﬁfrﬁ}%r%@%qfegi ons
within a VH and/ odmifistafed {AGCE ipotforaad/IM dse b pwnisprdilng dowtdilh f urt her
mut ation/s (e.qg. Pt one single amno acid residuel/s
wi thin the franem}rﬁ)ﬁ%?%tﬁ&%&pg%?noggthr t”%ﬁﬁ t he CDRs has/ have been effected
such that the amiurudleacmu@hmenttthapliatrmwenq:abeamposinisn (aogertsasgﬂrarmh{cskiheﬁct he am no
3‘2;3/ fsof't (tgk laptr/ftllhﬁ avingd gSIStnI at?ega/e 1? | e/rgge Ir)]l%‘smanclon&%ltraﬁon tlm?% Tve %r?m tl%’lg?ﬁlroegl ons

i ndi vi dualwlwsatfadtidogeds adneinfetedno atmudie24 hourdweftet tharfewdbde is adprioRerddghlUay ng

CDR-grafti in order to res ¢ ri |nd gafflnt of the

non- human ‘el Bttty abE Asbeliiof 3k pa e plt oFetontil. e ter m
“humani zedir*yyLf ur t her enconpass (an) amino acid substl tut| on(s) in the

CDR regions froma non- human ani ma% to the ani nq correspondl ng

CDR region from'@URATEHIRRIG BEEPS © ﬂalglad?ﬁﬁo%herenﬁw@ armaﬁ%ma id

substi fsut | @fpodifiort ﬂﬂahérrtﬁg@y\@ﬁtéaﬂ QRS w@t&hdﬁ%‘gﬁdt@@ﬁ{ AHRNR- at ASout 806Gy her ei n,
the term "honol og' "honol og % is to be understood as foll ows: Honol ogy

anong pr ot f%rri’HOW“rh@uH?etlé afig deachige stely staeofipalepy abrutééé?u%web
simlaritysooLsnifl 8ol & abButbhej nformatics. For exanple, in general, if two
or nore genes have highly simlar DNA sequences, it is likely that they are
honol ogous. ButStegéyjtfetpdeacly |0fril4pa®ret1 9T erageRiprodeare generally freasheshin abeit ddeors:

short SequencespiRy 8 (o o R £HanB6 7309 dSRIMRICED JTYs REafTD | ar
because bot were sel ected to 0 a partic ar protein;, such as a

t r ansciii pttp o0 diyacftor [twisudhlyd érzhyerycoé ghepherngiceriticalrcompositens nhmntxloeg o,
sequence 1 gegy g&?hetr(ﬂﬁlt e AR p@dl&%é‘%te%fstﬁé R dl%Hl P'ox%%ls&% azolll S 1S not
to be confuse conserva I am'no aci ces in Ich the am no
acid at a aa;epeachfedm qbosi 4 dayr ahag Schpngeait Hdbyst drt@uphg@smbome%rdagalabqnnépertl es
of the am ¢ b Teqt%l n unchanged. Honol ogous sequences are of two types:
or t hol ogous aysaﬁdaﬁg ra 5%us Honol ogous sequences are orthol ogous if they
wer e separ at ed libynesenshpdivieat, itenlosynh is aelnilgeispiaeicompdiingatdest ¢ntcoret WO
separaje species di ver ent es . of. a single gene in the resulting
specr?sj §tae%fzt?§ B‘y%rrat“ﬂ IS‘E?§8€E£‘9“ONPW81IHOQS or orthol ogous genes, are
genes in d| ffenent sieciresonifiats @pexs, bt p@rmb@ueadh acdcpable acauserf; t hey

originated froma co n ancestor. The s rongest evjdence that two simlar
genes are orthd ogot?érq?et oyt iy pgiine et eaﬁyr%ea%t?étlﬁeeﬁwdtay@re 8f the gene
| ineage. Genes that pii@ade@ticadly Wedeptable OGS @haT Be PH IR HeQGFoundgcended
froma comon ancestor. CXthoY s often, but not always, have the sane
function . C)thologﬁ@%mgehﬂ%ﬁb% Ob@BVPﬁ@“hseful i nformation i ntaxonom c

cl assifg cation gt udigsscRbndh ﬁﬁ@brﬁﬁﬁses & B&eﬂ%&&l@r\ﬂleﬁ:ﬁn QRN&bIEprilioY &t gence can
be used to trace the rel atedness o ni sms Wo organisns that are very
cl osely rel ated aremkpﬁéwyapﬂfﬁﬁﬁﬁwéymgeF$“§WﬁtIar DNA sequences between
two orthol ogs. FAMRE SEbkima, E A ﬂrFﬂEes'fgr ttlyretiéa B8R R ole at a
evolutionarily rontanot er organi smi ay a greater
divergenceﬂi@fﬂm@a@eqheh@emetapH@fﬁbmhb@Uggow@mn@(E@U@@%dfﬂxmh%wdgous
sequences are paralogous if they were separated by a gene duplication
event: if a gene in an organismis duplicated to occupy two different
positions in the sanme genone, then the two copies are paral ogous. A set of
sequences that are paral ogous are called paral ogs of each other. Paral ogs
typically have the same or simlar function, but sonetinmes do not: due to
| ack of the original selective pressure upon one copy of the duplicated
gene, this copy is free to nutate and acquire new functions. An exanple can
be found in rodents such as rats and m ce. Rodents have a pair of




fam |y Daubentoniidae) and the infraorder Losifornmes (itself including the
famlies Losidae and Gal agi dae). "Primates" as used herein al so conprises
t he suborwerotdapbsssr hi ni, including the infraorder TarsPCaBm®/Sitosel f
including the famly Tarsiidae), the infraorder Simiformes (itself
including the Platyrrhini, or NewWrld nonkeys, and the Catarrhini,
including the Cercopithecidea, or Ad-Vérld Mnkeys). The non-chi npanzee

pri mate species ma ge understood within the neanln of th%vhnvention to be
a lemur, a"fANETEMOOGMERinHIFRSt HPYHITRILR CSPBENEHG: ARG IEHIMY | d Monkeys of

the fam| yac&@mbd:asam tHRFeofifs 3t do M With DS cORBI0 @gaﬂwle; embduemsHpgs fam |y
Cercopi t hecoi dea). As used herein, an "Od-Wrld ank%é conpri ses any

monkey f althg filgt pyerita cigpiscoaive) {0 xob prasist erbedimgriathe mulblayerdaidelivi ded i nt o
the faml 's%@stantngl‘l?y s &‘%9&1&1@%?da%ﬁate%'oﬁé‘elﬁt§cﬂ1ﬂ¥&h Qhé/ﬁN 15&&%&1%% include the
di verse genus of macaques which are Asian and North African; and the

Col obi Rae, rekiric 8 apworeiiwhengBe pidf th surreyinding medirmis Buabow Aboraheuta § ¢rcan

col obus keys. Specifically, within the subfam |y Cercopithecinae, an
advant ageous non-chi npanzee prinmate may be fromthe Tribe Cercopithecini,

wi thin the genilsantlicepopidimetitbe phalrmessugcaSormsivom keeynit dakd ®ropi t hecus
nlgrOV|r| n 4 I T | i t hecus
tai apoi n: ebait b0l BE RELabaR I dEEH R o8l R bR
ErythrocebmstBa@asmwmn%hm;oEmmﬂhmnmmbusepapmmﬁmumﬁ@myaampmb@edUS

Chl oro ﬁpbq@agq;een Monkey, Chl orocebus sabaceus; Givet, Chlorocebus
aet hi ops; Bal'e" Mount ai ns Vervet, Chlorocebus djandjanen5|s Tant al us
Monkey, Chloromehuﬂuiamb@hmaﬁ‘&@pwﬁmmmbmkemnmﬁhhmnmaﬂbmﬁmay@emyihd@s;

Mal br ouck, Chloro naosur 0s or Within the genus Cercopithecus (Dryas
Monkey or [&aAHE, Eﬁ@%ymégF@8 aYﬁﬁ@h@”ﬂB?E? Di ana Monkey, Cercopithecus

di ana; Rol oway Iﬂl\/ﬂ{my em@ﬁlﬁéml th@ﬁlfdﬂﬁadeﬁh@%po@h@ﬂls&br adpOhistRdDe th dbnkey,
Cbrcoplthecus nlctlt ﬁ%ﬁ% goplthecqé mtis; Si Iv&ﬁ Monkey,
Cer copi t hét ek RisigHet Fatr IPaTé“r‘i“ aypatiens beigw fredied s discaae pr disgydes s

Monkeyls CaereRd FiRGdH Al RABHnALLS or Ming RbkfcinPataapitliests mona;
Canmpbel | *s Mona Nbnkey, CErcoplthecus canpbel | i; Lowe's Mna Mnkey,

Cer copi t hetegarthsifiei rheuniatad aighris rimkyioriRg sponddits gpiachBbinatifoierrlas: Wl f s _
Mona Monkey, C%&QQHbBﬁﬁﬁMﬁswgkﬂhwogﬁﬁﬁm§ﬂﬂbﬁﬂw%@? kE¥meEueRi t hecus denti;
Lesser Spot-nosed Monkey, Cercopithecus petaurista;, Witethroated Guenon,
Cer copi t hé@ﬁ’@o%ﬁi%tﬁra@g%@ﬁ e?nee@&ue@p’ém@p@meﬁmn@ar%m taketisntgc| at eri ;

Red- ear ed e

Cor copi ¢ ndoie e e BRI AT SR et i MEURIRRRCS (RRRRRc oy
Monkey20 O@ucwpxbterﬁektﬂ@relome@@ﬂomemwssﬁ shavmmycallmmopbbhelmhsrepf eussi ;
Sun-taile A ; ' faced
Vonkey,  Cav i FRbsUEeRaRS MBS Tl B R PRl B B b

negl ect us)saidAinit@pseafbimv etl aynH afifranl wlznut agegmesen‘toltargﬂniampwn%anpra't whick, al so

wi thin the subfam i nae_hu he Tri oni ni, may be
fron1mnthﬂﬁu%%mn§8h¥§nmﬁ%§§ 6%§f%§EMBNgra Otag muggnm€1tanu§nnﬁjon tailed
Macaque, Nhﬁ&ﬁﬂMBbfﬁnuﬁtdﬁbmﬂh@rn Plg talled thaque or Beruk, Macaca

nenmestyina; Northern Pi tall a | eoni.na;  Pagai
Macaque or Bokl{’bfﬁ1 % §P§m Sﬁﬁ%?ﬁtﬁwgb Eﬁ?““&ﬁgéfg'@fﬁﬁaﬁ”twbor
Macaque, I\Aa@alcgremOaa 2B(h@ﬁ1qd3r1h(&@ﬂweachl\ﬁgmay oefarieat aast Tivik eem, Maaaque,

Macaca ton X ck' s Macaque, aca hecki ont cague caca
nlgrlscenék ﬁ@BS§A€ﬂ§§féaﬁwaﬁﬁhgggdﬁm é%é‘%ﬂﬁJOAg @582%h? 759 yh
Cynonol gusabBRKeY alut §§93abe@tdsng aDRE o6 Cor@boli08g: t ai | ed Macaque or Kera,
Macaca fascicularis; Stunp-tailed Macagque or Bear Macaque, Macaca

arctoi des; RnedWsthphemkadamentsdireged aa%l%t%@d fppdshyering FRlernvEeidle, Macaca
cycl opies; capaiesto Npaad f ncMriRrka!, tUaFakR: adBAHE YR AAUSiMRGaca si nica;
Bonnet Macaque, Macaca radiata; Barbary Macaque, Macaca syl vannus; Assam
Macaque, Nhemeescuisslavmnesiton imupistess famteampsisioe naprpyes. ecthaieseutivalbaque,
Macaca thi within the
genus. Lophoad e e B B A hocebus
al bi gena adflmreglemd csoowprocad s plnbiegenclly seaaniable sdpthorcebh isgeladsbi fema

j ohnstoni; Black Crested Mangabey, Lophocebus aterrinus; Opdenbosch's
Mangabey, Lophocebus opdenboschi; Hi ghl and Mangabey, Lophocebus ki punji);
wi thin the genus Papi o (Hanadryas Baboon, Papi o hamadryas; Gui nea Baboon,
Papi o papi o; Oive Baboon, Papio anubis; Yellow Baboon, Papio cynocephal us;
Chacnma Baboon, Papio ursinus); within the genus Theropithecus (Cel ada,
Ther opi t hecus gel ada); within the genus Cercocebus (Sooty Mangabey,

Cer cocebus atys; Cercocebus atys atys; Cercocebus atys |unul atus; Coll ared
Mangabey, Cercocebus torquatus Aglle Nhngabey, CErcocebus agllls

- oy — o — o



rufomtratus); or within the genus Procol obus (A ive Col obus, Procol obus
verus). Wthin the subfam |y Col obi nae, an advant ageous non-chi npanzee
pri mate maQaioeeisati vely be fromthe Langur (| eaf nonkegxr/agpoesmsiwest hin
t he genus Semmopi t hecus (Nepal Gray Langur, Semopithecus schi staceus;

Kashm r Gray Langur, Semopithecus aj axy Tarai Gray Langur, Semmopithecus

hector; Northern Plains Gay Langur, mmopi t hecus entellus; Bl ack-footed
Gray Langur, Semmopithecus hypol eucos; Southern Plains G.ay Langur,
Senmopi t peeiiandgest e Ria P algub{) O FRYERO e hOBT TR EES 2pWMER) ; wi t hi n

the T vet UhtdSaGFOPR ré@haih R dBRAYD of LREMRY I hEREN 34 LEH PR fRERGcHANgUr ,
Trachypi t hecus vetulus; N lgiri Langur, Tr aChy@I thecus johnii); wthin the

T. cri st atRdyiteapf ilcetibogettisanapliypreckveispkorio Bl hevipgpgican

Trachypi t REGHS A WRhH Soncshil¥ih ¥C, L3 dYPRKEYoOK 1enlt 7Y RE LWk R, o

Trachypi thecus cristatus; |ndochinese Lutung, Trachypithecus gernaini;

Tenassér i reopfficignipl varaionypigitgdtans 1'badt-be) ; within the T. obscurus group of

t he genus Trac i : Ky f f._{Monkey,
WRIhOSGHSaRHS aybmréc@ fo YRRl f&fdeﬁeo&ﬁlggglhl L&akal

Trachypi t hecus obscurus; re's ar Monkey, Trac t hecus phayrei);

wi t hi n t heolpogpiidretatapstigt oupedfherche cogapiisngl rdinypiring écws! fa@apped Langur,
Trachypit I s gle) ' [ 1L i i dgei ;
Gee's ol 2)21% agﬁlgdﬁfgﬁt?ﬁ%g%?% IE‘ ﬁllgfgggsegoeljg? ; W n%lll%%p I}Xlegl qﬂﬁ%fct I?%‘ﬁ((?:J(glfgé]irb}’group of
t he genus atcapehicphlt Heocws agdFeamepiagdle, loapggumaccliticdlp ppicptable walt themnf oi si
Hat i nh Langur .. Trachypithecus hatinhensis; i te-headed. Langu

Tr achylS ¢ nERn ST ROBBRANRS O RbURRRY RissPtobly SUDRBSTE e BREY igpum

Del acour' saldamguose fdrmaetyH difea sbaled acguater; to kangho:chinemase tiBlcackhickngur ,
Trachypi t hecus ebenus): or within the nus Pr tis.(Symatran Surili,

P osbyti s EAGHGpAGSe i by Erever Bohyt & 7 BotswRie S eRiselia Sur i1
Presbyti s sehagysael adscasMibotier thim@hephabufidokinetiPppfryfilehaGh@mafs S;
White-fronted Surili, Presbytis fraontata; Ja\éﬁn Surili, Presbytis conata,
Thonas' s LBHYOID PRFR8 GACFETAiAY Herst) foTHgBIO*EN OTARGHI0 Mer¥sbyt i s hosei; Maroon

Leaf Mnkey, Prneshibkiics cbdlimeiidadircMRDtAVRbhbARYUEIVR ind PplRwmiehidayt i s
potenzi ani; Natuna Island Surili, Presbytis natunae). Wthin the subfamly
Col obi nae, COBMOHUARAFEB & e herep rsampiedns pimatserinal BIRHFHE vel y be from
t he Qdd- NG3eGhQER1RL coMpbdiidh ih RBit AQRYSTYBF Bk hafrBRG:; STARKSH RS,

Pygat hri x nemaeus; Bl ack-shanked Douc, Pygathrix nigripes; G ay-shanked
Douc, Pygaceaptaklesiky diceesy, andpsonicprazdie ofekaigla@iii¢idpiacdseebls sglabpgeh Snub- nosed
Monkey, i i Lk I : > P , i it hecus

bi et 1 1 G o e P B S K e R oo
Langur20 Risedopittdhesdiosn athapit of fom) O ongrehtemto tdigetgremenn Naiswlak whiclr obosci s
Monkey, LS. : int i i m (Pieg- 1 aly: Langur,

Si i a5 contlinye PYAHIR ol MOUPLRa P e B PRI BRI LB 20V 1
Monkeys ofstdathestate nfis 1@al dbotthi] Pxandfagrhaexaniohaichiph) pnefilnbaving 4 iheanArdaant i ¢

mar noset s of bgenus Cal lithrix (sic) .Common . Mar, et,. |.1Jthrix

(a1 hr 1 e e ol e e S T e T e bR

peni ci | | attaabdlit edhsurdviftertedirst dGad ik hdrinisterddCalUdbH foreyorkapid Zole;of WHikdseheaded

Mar noset , ithrix (Callithrix eaf froyi ;. Buffy-headed Marnoset,

Cal 1o APt v o i s HeitoRalre g Rt n P M cer - Cal 11 thr i x

ECaI l'ithrix) alYeliﬁﬂrﬂlelt?l:lﬁbﬂﬁlﬁdﬂgistdﬁe&t&ﬁtoémmi fanddlnenmsaihsmdcegishigenus M co
Rio Acari Marnpset, Callithri co) acariensis;. Mani core Marnoset,

Cal I'i t hri CORPEEY" HamrEaH gﬂ?ﬁ%ﬁl@%&& OISR ARt rieg fq FHREM co)

ar gent at a;phiifhacutivVRIrJoReditionGahuhit Ubkeifsrn{ dMngRkink @lGbRMCHr fhlinkdcautRalypr noset ,

Callithrig)(wlco) eé???ae; Bl ack- headed ﬁgﬁﬁngeﬁs Callf?hrix (M %2)

ni gri ceps;aCRaRFaely salt thsraep ¢B4 csomgprarele o Rharpeeylicidly aggeptable selktherspt ed

Mar mosgy , ikdih §dd EosmeMasisg, oﬁﬁﬂﬁlﬂhﬁeﬁﬁcaﬁ%&ﬁﬁﬂb VAt MBSt is rlRdskd kbl X (M co)
hunmeral i fera, Maues Marnoset, CallithriX (M co) mauesi; Gol d-and-white

Mar moset , s@d|unjtidage frrog a aqdd ofclingny § oF erigeter to fsg kB ednt "2 tigiephvhsBet . Cal lithri x

(Mco) int; j.a j i i) nRoosmal ens

bur 1 Nar g o e AT 0T il o o EENGbodf flejatenid®

(Cal | i bel Isgepdhsiate bf &f)leasiabontvd “Pangraphitmragolsiagticieh)onefile bpving 4 heansudagenus

Cebuella (Callithrix (Cebuella) pygmaea). O her genera of the New Wrld

Monkeys conprise tamarins of the genus Sagui nus (conprising the S

oec//pus-group, the S. mdas group, the S. nigricollis group, the S. nystax

group, the S. bicolor group and the S. inustus group) and squirrel nonkeys

of the genus Samri (e.g. Saimri sciureus, Saimri oerstedii, Saimri

ustus, Saimri boliviensis, Saimri vanzolini) In a preferred enbodi mnent of

the bispecific single chain antibody nol ecule of the invention, the

non- chi npanzee primate is an old world nonkey. In a nore preferred

R Y " B Y M



sciureus. The term"cell surface antigen" as used herein denotes a nol ecul e,

whi ch is displayed on the surface of a cell. In nost cases, this nolecule
will be Iwoabed203350r on the plasma nmenbrane of the cel PCTGHLMMBEI108t | east
part of this nolecule remains accessible fromoutside the cell in tertiary

form A non-limting exanple of a cell surface nolecule, which is |ocated
in the plasma nenbrane is a t r ansmenbrne protein conprising, inits
tertiary confo tion, regions. of hydrophilicity and hydrophaobicity. Here,
at |east JREHYGRIBBHUoNEED réfgqno?fn%?%%é?rfl Hecaion st s b roR BB ety be
enbedded, @hbdunSLhbRaftdd tHelTRstRBEY IO RNRRIsErdl AVR, JTesRER@rablctrapel | whil e

t he hydrophili% r%g;ons extend on either side of the plasma nenbrane into
t he cytopﬂégﬁhbﬁa/ tracel l ul ar space, respectively. Non-limting exanpl es

of cell surface;MMbeahheSenMimbnfhQikQ&Hhat @b d By ASER SRFRANRAT €

proteins which have been nodified at a cysteine residue to bear a pal mtoyl
gr oup, Spr cRBIPAYteRE apREent gy negd thereef, ppmpnisiggy dminptcring & WiskpatigntBear a
farnesyl gfioup QfticR ShBbRSon M iucl ab@\ n?@o AR Snab: e CelRhly nus to
bear a gl cosyf pﬁosph%t?%?ﬂ inos?%oﬁ. "%ﬂ?g?gaﬁgﬁopf]¥Lesg'8rou s al |l ow
coval ent aceeptdhivenlt thefeoprand efomspiagole, e pharmegcutieally acepebletstlethpical ma

menbr ane, e t r i L.hl. | 5] | 1 ul ar

ol ccal os "SR i S BIANE o BESRRRlGl Bhech RN bl RABELEBOR Dy
epsi | on andidR8MAoseAsrndesigrt biftorh elseait O oagroater, to REMA a rseaa %6 6hrle aswhitlhice anti gen
which js a target for thera f. cancer . incl udi but t limted to

sol 10 orap bR SRL Um0 h 3P 3R ERER o hBE! 7L PR nlt Rbrertie 0 ' hi s,
PSMA can aleady iste ohari@ast sboutzielh; asd aplidufedokmntic @&nprofilehatieg mmeai unor

antigen" as used herein be understood as. those antigens that are

o 65 ot ed B RHABFSBE TSRS (RS e R S SBRISETRAE e cel |
surface n%“dohffﬁiénté@ﬂvﬁﬁﬁfblhhaﬂg&fg fRuRA 17-23;/\511%5@' a@cfahﬂﬂer&@dﬁﬁlhsﬁhﬁld with a
transnenbrane and cytoplasm c part of the ecul e.. These antigens can
somet i mes BECPFRBHIBT G §OBYTE ARErIER P T %f’léi)’élﬁtew Q thou ‘&}ﬁszrs ones.
Tunor gnt i @enNhe GAN dOL i L3R iMiSk 8 XUEXRY R 8RkhePRZEIY BPt 1681 1580 AF BNt
represent a tunor specific nutation conpared to normal cells. I'n this case,
they are cHfh &4 coeffisiertsiiaaiistion raginedeims40-fbr e cormon are antigens that are
presented by tyaBlyGE/ct SaoRRE cMBSdIREt GEditctied RWmMEMEY fRUEVeANS £d

t unor - associ ated anti'gens. These tunor-associ ated antigens can be

over expr egdednasgisalrce P pBtiviop gaptied jn ngedherph cepprising: pdrainfsggring fit saslody

bi ndi ng i N LMWL LGSl kSt 598 ih B5is o LMGE HE£0._% J:he tunor tissue
conpar ed Eglﬁg?#a?.f%igggso ‘?tg&éng@e&gggﬂa‘?ﬁﬁﬁﬁ %n#ﬁ%%nﬂ%n line with the
presem0 i mhemaconichlly fsiablergltdesent dna dsdespesizole alsphemapaitipilypeespfabls si ngl e
chain anti I . e L nyent i i ] i i ndi ng

domai n tosgﬁﬂ%gi’gﬁgH% %ﬁ%ﬁ%%%gggmﬁgﬁgﬁlﬁ%ﬁﬂg%gy%%%%g?gS%%éé%?g%siIon)

chai n, whetleasad fihe sediuno Pesci fernparatpFoéf famm abmiun® oagederse qugatcenaopri sed in
the group .consisting of 27 am no acid residues as depic in SEQ I D NGCs.

o 48" o R S e A A g AT EERe PR ARRLES SR BeRE %ot csent

i nvent i on adfter teschiirgafeady ealte fobt 1édaeaboiisfiesiahd & peirmadokinetiaipk) profilethadiyig nol ecul e

of the dnvention that said epitope | rt of an i nQ_acj d sequence

conpr 2 ng Ben iy pids oSBe (Gl HygapsorBoigs igitl SHUHGR ) 1y
10, 9, 8, afea Llﬁld@fthé‘_)plﬁﬂiia%n%'trdﬁonatﬁ\{ﬁé aurpy ebe kiaRlzyro wike gt ﬂos?ezéé d ?pi t ope )
conprises at |east the am no acgid sequence n-.Asp- -Asn-Qu (D GNE).
W t hi n thea%B]l”E%t%rﬁf‘ 1 4Pt GRTS 2 cH R ERT GHa P a&%ﬁ@ﬁ@% CeHEON- t er i nal  1- 27
am no aci tssB§rsRSrABAN S seohatsad functional fragment is still a

cont ext -i ndependent epitope nmaintaining its three-di nensional structural
integrity when % dilenepiprtherembodinegt i ducessiip parthodtos Ky HBZ@D3 conpl ex (and
fused 00 3nhelLLRATBHD RIS 23eiidht FERVERER P H&le%@nf:EQ&‘ﬁiMs%ﬁngfb said

i mmunogl obul in Fc part, e.g. as shown in Exanple 3.1 ) . The naintenance of
t he t hr ee-ratigRt APhTMEFcUSicd gempeseionjin Aihdash rmTognTifBE BRITeKeN-ATer ni nal

pol ypepti j ther j ed for
he Boner dr e e B en o R A A AR s o
pol ypept i delt fhegeghrevhercimsad espoerrardle, or plaemargutioaly ¢ChBaldpsil] thereefuisuni t  of
the) CD3 conplex on T cells in vivo with the sane binding affinity. Wthin
the present invention, a functional fragment of the N-term nal 1-27 am no
acid residues neans that CD3 bindi ng domai ns provided herein can still bind
to such functional fragnments in a contextindependent manner. The person
skilled in the art is aware of nethods for epitope mapping to determ ne

whi ch ami no acid residues of an epitope are recogni zed by such anti-CD3

bi ndi ng domai ns (e.g. al ani ne scanni ng; see appended exanples). In one
enbodi nent of the invention, the bispecific single chain antibody nol ecul e

Y b1 . o o o,



primate cell surface antigen such as PSMA can be utilized. Appropriate

bi ndi ng domains for the bispecific polypeptide as defined herein e.g. can
be deri vewof2nomm2e336ss- speci es speci fi c nonocl onal anti bedirsas2by/asemsnbi nant
met hods described in the art. A nonoclonal antibody binding to a human cel
surface antigen and to the honol og of id cell surface antigen in a
non- chi npanzee prinmate can be tested by FACS assays as set forth above. It
is evident to those skilled in the art that cross-species specific

ant i bodi eSeEaRd APRGaigany dRwriaiee AR Wf/fbcwa 1Y BCHRUR L #e<Ser i bed in the

li teratur ghaMdcstigiti (ﬁa@rdﬁlmmng ANA A BaxZR®m pladBd BdncedtRiod )C.,..HPr exanpl e,
mce may be alternate i muni zed with human and non-chi npanzee prinate

cel | surf d@BOze ?fgﬁékﬁstﬁées/ﬂésmﬂsw% coeflisiant plowsatigndanging a8 148dci es specific
ant i body- pr odugjicng afbr drdRIRnels life@EEtolaSRIRIISE: ¥dliRerMERr iHdRRRGtRGNNOI 0gy
and anal ysed by FACS as set forth above. The generation and anal ysis of

bi specif i copwPsHPiadatens ticteedtiersiol gemprising: sdmpgisterion &l widnstipBedi es
exhibitin = ' L E el I el N in the

Fol | owi ng TeansrLEPREREIIRTE UL % ARREE e R b b R

ant i bodi esicesphiblyi salt fhgreof, e84 cwpepicede, op eldrmpesiutisally pedepdbletstlethpephit s

enuner at e ejn, 1t ] rti . bj kflc single
chai n ant (B v bl aRe ek BBk bR B sUPhe sk ERREELRC 200
capabl e ofsaldiundidng foon atra dHoft fope alafut & ungmatartd tangat-agiiampniziegicgpk)mat e CD3e

chain conprises a VL region conprisin - L1, - L2 and -1.3 sel ected
From oy e T o me et R R e aE o) BeRB o5 Top iR 9058 Gl Bd © n SEQ I D
NO 28 andigGhR-L3 as depicted in SEQ ID NO 29; (b) CDR- L1 as depicted in
SEQ I D NO. 117, CDR: s depicted in SEQ ID NO, 118 and CDR-L3 as depicted
" OSEQ 1D NG PGt e TEpRTIeR s TeR e QI FEEB B 153, CDR. L2 as
depi ct ed ighaSiQUtiaINOmpdddona0d pelidit tnheas thdRpf, cbapkiding: &bfdnlstribxo shRb. The
vari abl e regions i.e.-tqe vari abl e Light chain ("L" or "VL") and the

vari abl e H& Vﬁa@hﬁﬁﬁcTnm?CBWP“W¥W¥H&WE‘ﬁﬁ§€W§PHBH“P%n%ﬁ@w3ﬂF to provide the
bi ndi ng dqiRRinthc@fticAn; RBEJMRAN I (T, aa bioARipRiz618 Hr PRsmiAaduBedilytdd& ptable

conpl enentary determ ning regions. The term "conplenentary determ ni ng

regi on" ( CEKRfheregf.wdiereingisbiomepradnte. af Rharacapieply eccepigblarili Berrisiveci ficity

of "an_ ant ixboa¥ bR EB k- Gt s PR of WERE 1o iRETAko CDRs i n e
VL, whereas the term"CDR-H' or "H CDR' or HCDR' refers to the CDRs in the
VH. In an rhrmecoldnitigépk) psefde kavingamennsedivadertthaiflasiiecopgosetionftinee @irYryl e chai n
ant i body MRl ahb erd lutbh firf BUE N dattnilibiga Id fodke 2 k@R c@RAD] € Of

binding to an epitope o uman and non- chi npanzee primate CD3e chain

conpr i ¥es adnNbtered){ AUCeantor ¢somapra@bRofHt lcast@DPR M2 naind. \ODRe H3-osBicsotdd from
(a) CDR-H . icted 1n,SFEQ ID NO 12, CDR-H2 as depicted in SEQ I D NO
13" and wg&aﬁlgtlogggli‘ﬁg% c%ﬂég‘)?ﬁ SEQ ID NO. 14: (b) CDR-Hl as depicted in SEQ
| D NO 30, CDRAHZtagndepicet@bodimeBEQlitelte@ a Bethodfial dOBRrikBaas depicted in
SEQ I D NO. ,32: CDR-Hl.as depj.cted i n,.SEQ.I D NO. 48, . -.H2 as. depicted
h "SEQ 1 DM ko R 8 TR Bkl ke reives el e B
depi ct ed ipatiSEQphOmiNC2utiG coop¥Rittdd imsnidépt EiradtompriSEE AN or67 and CDR- H3

as depjcted in SEQ | D NO. 68; (e -Hl as depicted in SEQ ID NO . 84,
CDR- H2as R &f&i‘a&?‘ﬁgalillyna%@éjb?edaﬁg}e)r%g%gﬂSsoéﬁﬂfa%@g’a%P @maeﬁuﬁaa%ﬁc%bleo NO.
ﬁg; (1 Bé C@Eltd g&[srRe@SI—’B vﬂﬁtﬂirﬁia&ﬂesbﬁg@_ﬂald,sg M@gqa]c@&tica@&cm l(sfﬁalﬂ%g%ﬁﬂélredfgﬁdi n SEQdI D
. an - as depicted in . : - as depicted in
SEQ | D NO.elf#gd frepraidpni SogtdBine teH a% fJ?:EQF‘NtIO%t .gri§9)f0 HEFCEBRAH as
depi ct ed_ihaSRQURMGI b3ile fRind Rl adndd R 9488 dofecHEARRINQUISS,
CDR-H2 as depicted in QID NO 139 and CDR- as depicted in SEQ I D NO
140; (i) Com time g0 gdisn Sisbdose i admmipterefiy abpuig?4 hoprr-afior the figedesetised in SEQ I D
NO. 159 Al ASCHSDLFLSHhebilzRER D:NG ABGynANd (1) CDR H1 as
depicted in SE%QED NO. 174, CDR-H2 as depicted in SEQ I D NO. 175 and CDR-H3
as depi cted i n/SEQh¢rpyalimperEs dirgetqdgo o uethiod forglebraing adheygeeutind bi ndi ng
domai n ca : i,ndi: N } of . p : Lpanzee primte
CoBe char noaBaRr e palqin eRhaRBL LR Gl MATANARE A E0HIRET g B A v
regi on as rdepiactwigaliqempilienDn NO! d3E,for80conPBing n@Yoxehgorpharmat@Bicallyt i s
alternatively preferred that the first binding donain capable of binding to
an epitope of human and non-chi npanzee primate CD3e chain conprises a VH
region selected fromthe group consisting of a VH region as depicted in SEQ
ID NO. 15, 19, 33, 37, 51, 55, 69, 73, 87, 9 1, 105, 109, 123, 127, 14 1,
145, 159, 163, 177 or 18 1 . More preferably, the bispecific single chain
anti body nol ecule of the invention is characterized by the first binding
domai n capabl e of binding to an epitope of human and non-chi npanzee prinate
CD3e chain, which conprises a VL region and a VH region selected fromthe

I T B n o N o A=~ 1 ™~ o~ o — o ~ oA



depicted in SEQ ID NO 123 or 127; (h) a VL region as depicted in SEQ ID
NO. 143 or 147 and a VH region as depicted in SEQ ID NO 141 or 145; (i) a
VL regi oowexotapdzssed in SEQ ID NO. 16 1 or 165 and a VIHCTagR2009/&s$10depi ct ed
in SEQID NO 159 or 163; and (j) a VL region as depicted in SEQ ID NO. 179
or 183 and a VH region as depicted in %EQ ID NO. 177 or 18 1. According to
a preferred enbodlnent of the blspeC|f c single chain anti body nol ecul e of
the invention rs of VH-reglons and VL-regions in the first binding
donai n bi igFREL eéa@?ﬁreeﬁs'w BYYMEP'EZ4 1R of ReArpagaiEea amccgpeplﬁ@w gt n ant body
(scFv). TheneMih meswﬂe@ 210108 plf Ba@ufi@Ng 8&teptablt B8t MEMESH is\Yeleddbd B6mVL- VH. 't
is preferred that the ion is positioned N-term naIIy to a |inker
sequence. STHaNdosgIBR wig R RRINER OCETEH PR WASTEY 08¢ URIhEOSE fofRdF  sequence.
Put in ot %hnﬁ’ié%&@é as énh&M%@@éda aas'é&ﬁhﬁ%é’léea!ahnmﬂeﬂe@@oo% RivdiaRPadopti n of the
bi specific single chain anti body nol ecule of the invention is preferably
VH VL, Swi tdessigitefe@D3 bi ndi ng donmmin | ocated C-ternminally to the second
(cell surface bi ndi ng domain. Preferably the VH VL
conprises or |?%E%S§%Iﬁ%f&f%£§w§%ef erred enbodi nent of the above
descri bed bispecifi® élbrﬂ@ﬂéowﬁm mmaat Cheodiat ipbted ulgenlofvithado copflenieiton i s
char act er | gStiiin WS G A0 AR, €3RRRNE, hn Rl dLAGrLO AN ePl L ope
of human an non- anzee primate e a| n conprisin "dmno acid
sequence sfejnedioedzﬁncoarhouh@hchrx)amﬂ consisting of SEQ ID N@ 23, 25, 4 1, 43,
77, 79, 95 , 115, 13.1, 9, .185 or
187 Th(JaO i nvent| on f@raﬁPN} Oslezlal % afn e} %t:bLa%l?‘aStg]g%&g}nglé | sﬁ)goe%g l%mm ngl e
chai n ant i df@ehyatiomneigiig o 8- SEMruinéﬁmﬂTnggofdmmamubimtdabem 1t lheurs;ahll surface
anti gen PSMA. E)]>:cord| nfﬁ %o a preferred enbodi nent of the invention an above
characterized B &pdreiig ?‘Pdlﬁ)eé’raéﬂ]ﬁl “®nti body nol ecul e conprises a group
%R t Eg foll ﬁ\M ng seg)ugle@e@ da@é@Rniebrﬂarrmﬁegm? plefdta &Hdﬁmerﬁi@ﬁoﬂ-tlﬂae curebR L2 ?nd
in t e .secon i ndi ng donmai n sel ecte romthe group consisting o
a) CDR H 1o gie ggrpywihen %@Al\géase 1S agpinisicrrd ipppqut 40 f%eée%m@e i8g9 - 301
;b)) GBR Hakridsi@bd @ﬁ@c&l . NCE o4O 850440y a0 diBRR; %&ﬁéﬁerﬁ%f&eﬁ@ﬂb@ NO 403 -
405; c¢) CDR H 1-3 of SEQ ID NO 422 - 424 and CDR L 1-3 of SEQID NO 4 17
- 4 109; d)ra@mﬁtPf&“é”BfanéEQ ID NO 436 - 438 and CDR L 1-3 of SEQ ID NO
431 - 433; e) CDR Ho)lfh%P@id@é@aé aQnQQ aré‘a4l§1der tﬂéf laﬁﬁ‘éjw%trlatléln t%n@f:ur%Q I'D NG
450 - 452; f) CDR H1-3 of SEQ 1-3 of SEQ I D NO
459 - 461 frongylm@mowhmn thedM QE@ISI a._fjrrmestew?@ abomsbl hmas a@mhtPMc@S@fs SEQ ID
NO 473 - f I % 3 of SEQID
NO 487 - aﬂ%gmtm:d@c %f%fle%[ éngl%%l Lég% a-/éggﬁan O%alﬂo% 3 of SEQ ID
NO SOm-rﬁ@ngiﬁrm@Q)IQSHl 3 of SEQID NO 520 - 522 and CDR L 1-3 of SEQ ID

D NG 520 - et el Buidad oF Meodigoavai AM-ER k3 or Sed
B % g?ompa%qnm)apammrfbe&tmfeoseoynpmlmdrﬁﬁmmngmmmuema L 1- 3 of SEQ
D NO
D NO

har t r"l)c OS11101 1 n? I1S apro 5708r I thaTl of SEQ
57P% “?3*'?%“‘6’51 &Bﬂﬂ%ﬁ“ REB5GGROEY d”na%ﬁ‘t iys of SEQ
585&ceep518176 sab)he@BRahﬂ dsodhepifaz @EQr pRArNazcub@dly acd@pblanst GBIRof, 1- 3 of SEQ

I
I
I
I
I
I D NGO, 599 1-3 of SEQ.ID NO L 1-3 of
SEQ | EgsNOW}%?rei%sald %S%?Tgpraqus Oﬁﬁiﬁr@la?utécgg?’ a@ﬁﬁal?lﬁ)sﬁj\lbherég’éls rgl%%sﬁggRla CDR L 1-3
of SEQ | D std@unfAdse-fo2 X a (1) of G Blod grdater wﬁEanBeMﬁtd&é@onn o 48manerédDR L 1-3
of SEQ I D NO 64% 643; t% @&nl 3 of SES 660 - 662 and CDR L 1-3
of SEQ I DRef Agkgose agdysecqyd ipisteredrabeych0 ef@?&PM 8 '%ACEDR L 1-3
of SEQ ID NO 668pk pfife for NaprdxiRwhkrd- 3 of SEQ ID NO 688 - 690 and CDR L
1-3 of SEQ I D NO 6%3-685 w) CDR H 1-3 of SEQID NO 702 - 704 and CDR L
1-3 of SEQ ID NO 697the A9 dose,lins opranLax of dhputdtye/mi peyl 2 medign timgto) g8 and COR
L 1-3 of %thﬁ?n%@ceﬂtra% Tma&i)@froﬁﬁ@oﬁﬁ)z GRbbht h-BuRf angEQ I D NGO 729 - 731
and CDR L 1-3 of Egrl . The seq7uences of the corresgondl ng
VL- and VHregi ons br thehd dese bade Bravdimgoiobee 1620t/ mhandi gder Tieg 05j ngl e

chai n ant ipody, APl EGULELAk nblis. dgvention as well as of the respective scFvs
are shown 1 n the sequence Iisting.

i) a pk profile for esomeprazole where:



In the bispecific single chain antibody nol ecule of the invention the

bi ndi ng domains are arranged in the order VL-VH VH VL, VL-VH VL-VH,

VH VL- VH-WO 2010/02b33¥L- VLVH, as exenplified in the appendedTasznplssios
Preferably, the binding donains are arranged in the order VH PSMA-VL
PSVA- VH CD3-VL CD3 or VL PSMA-VH PSVAVH CD3-VL CD3. A particularly preferred
enbodi nent of the invention concerns art above characterized pol ypepti de,
wherein the bispecifi singge chai n anti body no] ecul e conpri ses a sequence

selected from (a) #nthamMaossdeye BsytarcwdsstheRBITE eCriratoR/ IBF CEED | D NOs:
399, 4 13, frdetime 243 whedt e AM@3sc i &ninARrod t& aolit 1PKRurs aA@Pthe 2B doGy. 581 ,
595, 609, 623, 637, 651 , 665, 679, 693, 707, 721, 734, 799, 8 17, 863,
849, 835, BHIStEYH(AYGE0mdOf abput I ne/mlaand 1003, 953, 971 or 989; (b) an
am no aci d sequence, e Pe o Yiada MEE! £éLurEl He SIEGMENG RS HERREERH I N any
of SEQ I D NOs: 400, 4 14, 428, 442, 456, 470, 484, 498, 5 12, 526, 540,
554, 568, Bgptimgago when the PP dose dagimigggred geghouglichougadier tho8M dk86i1s735, 800,
8 18, 864,,4850 AUES6, 1882500208 hed, 10 18, 1032, 9 18, 1004, 954, 972,
990, 804,3’22,“§§§? 8%%?“6%4%“8@%?’52§§m558 or 976; (c) an anino acid
sequence at | edsttillgorther eabedinentlis diragted tpe wttipd & daliveriegs ph@Badéuiickdnt i cal
nost prefer . I . %.} | .0 th 1.hQ_aci nce of (a) or
(b). The icﬁ\[}lgﬁstlﬁé)nntoggﬁg “zgl I%ega gl%%%ié%@lé‘?‘{“?%g' %‘?%%FEGQ@ gbléﬁﬂi r?t?1 I %dy nol ecul e
conpri si nghamaaeiticel cagipdsis@njuanit dosagordeqingtrislg inapraxey, afphSBEQctBcNGs: 399, 4
13, 427, 441 55, 469. 483, 497, 5 11, 525, .539 553 5 581 , 595,
500, ‘ol dppravfiyn GlRRE it RymitRduord s nar i By poRg s Sony
835, 785, v38sin Yi3besod@prazole, bOBHarma@ufichlly 2E08tab10 5At th&rédf, BrreldB9d fram wel |  as
to am no acid seguences at .| st 85%i dentica prefer.abl 90 .% nore

D er o o S R SN TBET B A SR B ot ey BhereR Rt ShERY r3B %7 6e, or
99 % i dentddaadistérad hdven AN doee @diathcSddeRCRmMistSeQadot NDsGurs3@Rr avh AN, 427,
441 , 455, 469, 483, 497, 5 11, 525, 539, 553, 567, 581 , 595, 609, 623,
637, 651 JoB%S talgsty 693 707, 721 , 734, 799, 8 17, 863, 849, 835, 785,

899, 935, 10 17) a pR3bfile Br daproxéPRBerc953, 971 or 989. The invention rel ates
al so to the correspondi ng nucl eic acid sequences as depicted in any of SEQ

ID NOs: 400, 4 14, #pthe AMdoselgga megpCmnygliat lagdll g/mb witgago copfficienssg, 568,
562,596, ylhiigh tbeindIom, 552 4/20ne@ind0masTAfn o307 (B0 or8 18, 864
850, 836, 786, 882, 900, 936, 10 18, 1032, 9 18, 1004, 954, 972, 990, 804,
822, 868, B®BabayD2; todhgut Dpours, 98B or 976 as wel | as to nucleic acid
sequences at | east Ao ' J.&k er ahl: y, %, &R0t esdied. A/t | east
95 % i dentical, nns?ppfgﬁggéggég%mPégé?xg%%633969 F/or%8§a¢ggﬁiﬁﬁ?cal to

t he nudl eidf vaditidn segungricves ] Shbyml 4 medSEQ L.ONGom 400t 1Utohout4280urd42, 456,

470, 484, 498, 5 : . B5hA 10. 624, 638, 652,

666, 680, 694,A%ﬁ%%“%§§?6$§ﬁgd@%ﬁfm g%%?igg%?ﬂgﬁg@“%§%3m§ge, 882, 900, 936,
10 18, 103darnthcdBicalkO0uhosi®btp aPa@gnt BORed BOof, 8@BPrisBRB ad1Bi@Bieri@P W, saBd0, 922,

958 or 97Q. ik JiRuhleBfeA1ldsn st 00d, LRk L he  soquence ddens ity (s determ ned
over the &RV &PAYEFESTFHE BPOLIRAR VALY seqﬁgn e. %oﬁ’%eqhence al i gnnent s,
f or exanplpharidoeutipalbgacacrsabliaqalt diierdE sinfFictonprazble, arpeadmadeadiiprmacepabd Winsch

J . MJ. Biol. 4 1970 443-453; Smith and ter Ady. pl. Math 2 (
Tog1 )5 eBtings] HERILRIY SOOI e COn A TacHaBe ( Gonot | cs
CO|rrpu_t er Geleakd f@ﬂl@aiﬁﬁﬂngﬂf@@ f&’niF] Mpﬂ\/amk_ i(lﬁﬁ)ﬁbo_uw Sﬁgea&érnwhéd&ﬁoﬁsmp dosé 1391 )
. It 1s a routlne. net or those sKki In.the art to determ ne an

i dentify R ERABITIECGR A HoakAng a§%¢@&§ﬁ&8@ aﬂ@mlﬁﬁgeé@b@m gﬂs%u(%f% 95%

96% 97% O8%dedc t99¥ectsequence identity to the nucleotide or amno acid
sequences of the bispecific single single chain antibody of the invention
by using e.g. &nhapPbprofisdontpiexerwheiconed prograns. For exanpl e, according
to Crigk's Vbbl e hypgthagiisse ab®mean 6236 Mul NGARL bn £OAMah BmPQS aS
spatially confined as the other two bases, and could thus have non-standard
base pai rimgKimpEycopggnigitien ( Taworod romeaheuti2y to@bpisdiopisnandn a codon triplet may
vary so that two trj t i 1 i 1SN it ncode
t he same anmino aci db)?{ehgi ug\@e%{% %ﬁl%ng(g‘?ahgsa’fogﬁ t?]g'zu}egf IFLEQCFIA %lleé/ﬁvg%ﬁ?axgﬁt hep
e r s o n feonkabout 1Q to@beutildhowrsh e ar t ( seee . g .

http://en.w ki pedi a. org/w ki / Wbbl e Hypothesis; Crick, J Mdl Biol 19 (
1966): 548-55). Preferred domain arrangenents in the PSMAXCD3 bi specific
single chain antibody constructs of the invention are shown in the
foll owi ng exanples. In a preferred enbodi nent of the invention, the

bi specific single chain antibodies are cross-species specific for CD3
epsilon and for the human and non-chi npanzee primate cell surface antigen
PSMA, recogni zed by their second binding domain. In an alternative

enbodi nent the present invention provides a nucleic acid sequence encodi ng

Y



effect the expression of coding sequences to which they are ligated. The
nature of such control sequences differs dependi ng upon the host organi sm
I n prokarwot2ery02¢338t r ol sequences general ly include promrotraB200%isonenal
binding site, and term nators. In eukaryotes generally control sequences
include pronoters, termnators and, in _sonme instances, enhancers,
transactivators or transcription factors. The term "control sequence" is

i ntended to include, at ininmum all conponents the presence of which are
necessary for exyite¥sishh ?u%ae%wa@é b dRER e la%}mﬂ[] oo gt ageous
conponent $harhi@etREIBonPREHANL Y phiidhk Btheed BERLS cbBpdidgd ¥R & hE Akawher ei n
the conponents so described are in a relationship permtting themto
functi on iNFtieH@jpharmaecaitierd OMARHHION In Puitdrse FIM COBRTIZAG BAPTYSBrADbl v | i nked” to
a coding ﬁﬁgﬂﬁ%@&ﬁichlgy a{clctgﬁéb?éjsalt S8 WR¥eplDEIE, EPRERRSIABaIR act PRI NG
sequence i s achieved under conditions conpatible with the control
sequendes.salt fhepal avherein wahisppprazl enRharmaceytiqshy paseripble palt theyeefbiyi ous for a
ski 11 ed PeLafly Hala Aok BT hRRASH QR LGRO Lk RaPhRLERARL MnibaRM.  Thus,
the recited vector Is preferably an expression vector. An "expression
vector" i doan sedeinygtd adratAMalesdrad esexpnt doscradmefisernd eboge] Blouedatiosst and
provi des Eﬂﬁq%§£58§§}9n of a coding sequence in the selected host.
Expressi on vectors can for instance be cloning vectors, binary vectors or

i nt egrating vedtapksprofidx foresenepmzoemrersses transcri ption of the nucleic acid
nol ecul e preferably int trans] atabl e Regul at ory el.enents ensuring
expr oo on i n pr okaP b Q07 dhisHS s BEREG TR LEPRYRE Bouf SRR TS hose
ski |l | ed i nrdnhématéro when theeAM dse i0fdreidkseredad hisouc 8d haurd dfey theiprdbsgds nor mal | 'y

pronoters ensuring jnitiation. of nscription and optionally poly-A

si gnal s er‘?glﬁ’tlrflﬁ&re‘? @#@W&tﬂb St bty %529 e ‘Bgi“ﬁ aa%tﬁogggfﬁl?tlo gadr{a%(lgﬁ of the
transcri ptranddasséhue70egul atory el enents permtting expression in
prokaryotic host ce]ls conprise, e.g., the PL, IdC, trp or tac pronoter in
E. coli, and exanpl ths N Bepaha %?lﬁa“e*}r%aﬂﬁlﬂf’rst%‘b@f‘sﬂﬁl*t {PAGUAYDF GBS HBK i n

eukar ygt i Grd@&tne &b hheR R PMI 8oLk nfisterdl 1o MoDL 1RYurd dlc Y@ PM ®se tshe CW-,
SV40-, RSV-praonoter (Rous sarcona Virus CW- enhancer, S$SV40-enhancer or a

gl obi n i ntadBynistere tianl 1 dPapit RE M xgi iV itk &%) cocflsdanit gbvagirdefent s, whi ch
are respongidendRioighe initiation of transcription such regulatory

el ements may al so conprise transcription term nation signals, such as the
SV40- pol y- A s A furthergmbodinignids girgetqsgp ¢ mithod fer delesiing ripbaimagfuticte

pol ynucl eqt,| o : i g 25| m used | eader
Cequences a8 A e par tnent. or
secr eti0ng phernjageuicelvempesdiiommpay dore ferduethprising heprexai ergphgwepgeriicellyof t he
recited n I i i ; al so the
appended Eﬁ%ﬁ%ﬁg@ghﬁﬁg%ﬁégﬂ§§“§ qa%%EEPg#h?éﬂﬁgggfagéggﬁgéégmﬁﬁéappropriate
phase w t hwheramsdidésooaprazaie, tor plianoaccanchlly ecarptabit sdnthsregiienclesed &
preferablyamanhﬁadqxngeqy cerSa abkﬁ pﬂ.ghreﬁghg%nse&{ ti qmgf transl at ed
protein, or é‘p P15 AT FHd e d oS ﬁegﬁe?ng%gnicegpa(ged? et racel | ul ar
medi um Opidimbiigérey as dnheMhisbeindl acgaud dsegidetindgcred aboan tohkairalafetisd 0PMpPr ot ei n
inclu sng(gn N-term nal identification peptide inparting desired

char acter %87 10448 g, stabilization or sinplified purification of
expressed recofmi pkaibfipradushépraor vaidpra. I n this context, suitable
expressi on vectors ar no in the art such as Okayama- Ber g .cDNA

expr essi on vect or p%D&?fﬁ(M’ aerhatt BFan Feovser BREIAERS ONERTRAYT-mp EBRRA3

(1 n-vi tr ogeielime PEEWREHFRe ANERoARAHinREFRUNE B JuMBE Koudd afltt the ANAGode 14995) 92,
7021 - 7025 and Raum et al. Cancer |munol | mmunother (2001 ) 50(3), 141-1
50) or pSPArRMisterel B BRI is Pl BT ye/mEn@dexpr essi on control sequences

Wi |1 bg eukaryotic gy gRpheloss%sl £MBad e BRLARSpIGERAREBhtidH AASERLM ng of
transfecting eukaryotic host cells, but contro? sequences for prokaryotic

host s may fginsBmpacrgsdgn thokdedeshds adaunigerch fsabisatelt honsaftsbthaPbaddsaiso t he
appropriagﬁnmﬁ§&ed?b@ @QibokﬁxﬂPé jIe gqﬂynder conditions suitable for high
| evel expression o t%e nucl eot1 de seg ences, and as desired, the
collection and purification of the bispecific single chain antibody

nol ecul e of the invention may foll ow, see, e.g., the appended exanpl es. An
alternative expression system which can be used to express a cell cycle
interacting protein is an insect system In one such system Autographa
californica nucl ear polyhedrosis virus (AcNPV) is used as a vector to
express foreign genes in Spodoptera frugiperda cells or in Tchoplusia

| arvae. The codi ng sequence of a recited nucleic acid nol ecul e may be
cloned into a nonessential region of the virus, such as the polyhedrin
gene, and pl aced under control of the polyhedrin pronoter. Successful

oy M



whi ch confers resistance to Blasticidin S (Tanura, Biosci. Biotechnol.

Bi ochem 59 ( 1995), 2336-2338). Useful scorable markers are also known to
t hose skiwbediomn9iske art and are comrerci al |y avai |l abl e PCAGBEZNAFEDSS] Y,
said marker is a gene encoding luciferase (Gacomn, Pl. Sci. 116 ( 1996),
59-72; Scikantha, J. Bact. 178 ( 1996), 12 1) , green fluorescent protein
(Gerdes, FEBS Lett. 389 ( 1996), 44-4 "o r b- gl ucuroni dase(Jef ferson, EMBO
J. 6 ( 1987), 3901-3907). This enbodi ment partjcularly useful for sinple
and rapid scr e@rﬂ%@“lgwe&éﬁ@r crpbagpend is CtB(?@ %tlﬁ%d f}%hﬁt NP4y a recited
vector. Asgphd@sebitRetompeMEon thAPati@e i R hefeb comptdith: BhRRIas GARide used

al one or as part of a vector to express the blspeC|f|c single chain

ant i body rigfigt gpBargrequieal campeiitiogin Pt desp fym qogiprisigg BaproXsiyqrf i cat i on but

al so for geREndcARICARYaBLiRRSEER thel R, MY eldRhcpraable dor?ﬁélﬁﬁb’éuﬁ&l@racé’e%%hg S
contai ni ng the DNA sequence(s) encodi ng any one of the abové described

bi speci3f i ¢akthsepod v@ﬁmwa&rﬁspwwgfz%pe&@rréacenthaﬂjeach@t@ padfrth¢reofi it r oduced
into the iy ne

ther apy. e R T o L Bt B9 C

ex- vi vo orfoinnisiadmitiserbhiscpue’sMidoseoand apfconthdosspdminivigrod atmnt 1Rl letat 4sons  of
gene transﬁeﬂdoékuﬂg e vectors, methods or gene-delivery systems for
in-vitro or In-vivo gene therapy are described in the literature and are
known to the pérspkpskid foethpraxet vberart; see, e.g., G ordano, Nature

Medicipe 2 ( 1996), 5 er 9 19;
Anders@h, Sci ence 2@6 EA%ga%f%a%ﬁgw C%“Oﬁgg%%énNﬁf 3m%§9)fm%@§%% 239;

| sner, Landetriddib8 rqngi@Itm 2B7Danl Adhedidntiriatoseaximih cenceitesion (17,.{) 01995) ,

1077- 1 086, ode%% %oo&i 9 15 1998), 30-36; Verma, Gene Ther. 5 ( 1998),
692- 699; NEWRFOOUNAA to fpoyt Thouiandsei 8" 1 1 ( 1997), 289-292; Verzeletti,
Hum Gene Ther. 9 (b)lﬁlgg’)\/[d&g‘ﬂ@sﬁﬂaeanmpﬁatlﬂaitmie mwltn%aoe&‘ﬁcle@%), 7
14-716; WO 94/29469 MQ 97/ 00957, US 5,580,859; US 5 466; or Schaper,
current OATNPGHOR FANging TREh HoP bl a7ngdiangloey Of feasatonpl0 fe& ousddhewscour a and
Nardi M rol J. iif 20Qroefild iR LontdpRazbRGineRd nucl eic acid nol ecul es and vectors
may be designed for direct introduction or for introduction via |iposones,
or viral vectors (e®gthe AMddpw\is amea wes ¢irier the plasig epnesidragies-fime puye er abl y .
said cell fign ﬁmg%rmvtlh'el'i‘ﬁle@@\l’[|dosqur9({rﬂ19f§tei:edqghﬁout 26 h&B%areplte AN gdgrii ved there
from nost preferably said cell is a stemcell. An exanple for an enbryonic
stem cel | adanigered (AMeroal it legsts Wrhried/mL agthae’s cpsfheigntiof vagegyn Proc. Natl .
Acad. Sci ﬁgﬁg 8424-8428. The invention also provides for a
host transf of dgggsfggﬁéfected with a vector of the invention. Said host
may be20pr oduced by b)nthe@@ﬁd%n@asth@emwndestherplb@ah sppenyrtiaftimheurvqivent i on
or the abcﬁ/o?n gﬁ@%rh% npt'é G?Scddqllllﬁptlﬂ%ﬁw %08{14'[}{1)%5 a@t\életjﬂgi’ ﬁldsmso the
host. The presence o one vector or a one nuclerc acid

mol ecul e mnnmhﬁmh¢S$U@aymnedmamsfﬁﬂéngpnbsmhaﬁ6akﬂQHQEDEWmmn@dlng t he
above descri bed S|g§ e. galn anti body constructs. The described nucleic acid
nol ecul e org%é%%or @ tW€ invention, which is introduced in the host may

ei ther integr atne) almetan%hmegemﬁmemu‘hgatshe piio®aik at dbonml0 brexrensdr Mibraboed

extrac ronn The t can an r ok o) or eukaryotic cell. The
R T R peod MRS R s SRR R O PBBOU A G Ohr o b

transf or med or A dranstenik@e e)mtiohmﬁhlﬁsﬂrredt%‘dﬁtomeﬂwdlf%deh%rm@he expressi on of
a protein t he jnventiqn. Prokar otlc ost |ncI rantnegative as

vel |l as gr ﬁ‘i‘??ﬁ%‘tttcﬁleémﬁa%‘t%]rtf)a Patifh iniced ¢ ‘Peogﬁ%fﬁé'll m‘8t§ Ging &g said

typhi muri Lﬁmlerﬁa@hehia@euﬁadleeﬁa{s@n@naﬂdmmb k‘drﬂl&oﬁﬁéﬁhbé h&proxbRgort er m
“eukaryotic” is neant to include yeast, higher plant, insect and preferably
manmal i an RiampaseutioaleasasnaplUE thardnd ad siomsprely e Phamacqusedisic ‘FF‘@F?B

produciy OnaRURESH Wikrcid I é%l‘%&hﬂ)lee Bg@ﬂﬁgaﬁﬂtl&ﬁfa&%tm&' ch@pttoeisof the
present invention may be glycosylate be’ non- gl ycosyl at ed.

Especi al | yclprsed Epmeaidivsitdpse fogpatgfpthofpies h'?O(‘}t @ pr greafery ywherelv ppa i ¢R§e t he

codi ng seqyeNRe Rinidde %% SO d é nd/aRBdofid G6Qiafm ﬁ%tér@fﬁ%um R 1§te10§ the

i nvention and genetlca use ereto an N-termnal FLAG tag and/or
C—ternlnawlﬂﬂ§0$agﬂﬂﬁmeferably, the | ength of said FLAG tag is about 4 to 8
am no acids, nost preferably 8 am no acids. An above descri bed

pol ynucl eoti de can be used to transformor transfect the host using any of
t he techni ques commonly known to those of ordinary skill in the art.

Furt hernore, nethods for preparing fused, operably |inked genes and
expressing themin, e.g., mammalian cells and bacteria are well-known in
the art (Sanbrook, loc cit.). Preferably, said the host is a bacterium or
an insect, fungal, plant or animal cell. It is particularly envisaged that
the reC|ted host ~my be be a nannallan ceII Partlcularly preferred host ceIIs

- ~1 1~ o - ~rnes o o



the art to depend on the host system and the expression system vector used
in such process. The paraneters to be nodified in order to achieve

condi t i ons0oabloonep3sg t he expressi on of a reconbi nant pol ypemB20®/&E1®sknown
in the art. Thus, suitable conditions can be determ ned by the person
skilled in the art in the absence of fdrther i nventive input. Once
expressed, the bispecific single chalﬁzantibody nol ecul e of the invention
can be purlfled according to stangard procedures of the art, including
ammoni um sul f atke? p¥ B PRRAPEFCN 3¢ %hi ty col utms, col unm chr onat ogr aphy,
gel el ectrophoresi saamd ANIQodei6€a MSREC,,. D6 LMBES leasPs p,t@nn Ry k infdikatien”,
Springer-Verlag, N Y. ( 1982 Substantially pure po ypeptldes of at | east
about 90 t'® MYKURURDERIGRIEHEN (Tameobirem abqusd.> taARpubEheWS. 9994 or nor e

honogenei ty are nosp) pl@helsedas { AFarkBar mgﬁ‘tt%%g/rﬁﬁ‘ﬁl?d a Q@@i@n purbfi ed,
partially or to honbgeneity as desired, the bi specific single chai n

ant i body ﬁﬁme@umlelwﬁb@ﬁé4théhtlon may then be used therapeutical |y (incl
ud i ng extracor; l.Qpi.ng and perform ng assay procedures.
Furt her nore, ex %gHOI%?ﬁﬁétﬁgg%S?gﬁmﬁhe recovery of the bispecific single
chai n anti body nol e@)utheﬁdﬂdtbshélat awemt dronuifdentire plagod cancentiatien-tms cwivbed i n
detail in n I i by a
ot hod 1 or Ppair 25P At HEAR RS iy Mol RIS et PN e P BARTURIL Yo
of the invﬂnmnmae¢ap@ﬁl@mpbfwmmd$$xmtmymh apltope of hunan and

non- chi npanzee pri ngt e mpLi sin the st eps
of : (gy)contacting gwpo 9%% ?ﬁd £$m%ﬂyﬁmnﬁeﬁf ?%%?W ??ln%gh Vof the
extracelIumﬁmndewabnd@ﬁﬂﬁﬂmed@ﬁ1mmMnmabeaﬂaathnH&mmdmecmaphlamag t he am no

aci d sequenced n- t (SEQID NO 341 ) or
d n- Asp- G@%@ﬁ“@‘WﬁMr’w? ?géb lll‘\%“k[iIPéMZ), fixed via its Cterm nus
to a solid phasle a rhddh %hmblan\ghltlhanbgumd ppplempaptal' AWB (100 b @eG abrdhbbitagment ;

and (c) isolating the_ polypept eluate of (b). It is
preferred 44 utrrélogaft%ea&ernaéte%éey %@%Péﬁﬁéﬁ‘&ﬁtﬁgo‘t H&”%above method of the

i nventjson are kil fEBther dntiolimehbis AirBREHOA rikthdd¥Br dcHiObrol dQfha@hackiiRal
bi specific single chain anti body nol ecule of the invention is understood as

a net hod fOPPPHEOT tedPatisn i ted BisEe0b compiiensy pdPBiSERNE Hoidiieleitdes with t he
sanme Specl thﬁﬁaké’utifcﬁ)lrcoﬁﬂgsnfl&ﬁg rﬁﬁﬁ‘ Hoééffoﬁrh&nﬁ%fsfng%%rbkgna&r ﬂgfﬁ?dc&ltfegll)ﬁme

conprising at its N-termnus the am no acid sequence d n-As @{

A u- Met - Gaycerperlztg spibtheof, 38d esomgprazady, r@rphq@m@eyu%lw@enta@e@alr thete y (SEQ | D
NO. 342) f&&%n‘?sa‘?& roﬂll %Ja 019,f0r?ﬁ)i Q&Qﬁéa‘ﬁ lg%lﬁt%el"%f Yﬁ%ll:as@@fr@rnmt hod for
the purification o ypepti de ront t|on A non-limting exanple

for thi | a'@tdemltrdeterfodn ftorpH blefrqyy plhdui @ at gr@ﬁerotvherelblogpemt fase fwiigl e chain
ant | body _MehfidSs L M ROkl Bt ISR AL FERNRILRL A, pv
reconbi nantly expresse bISpeCIfIC single charn antli e froma
cul ture sujpertatrgett or a preparation fromsuch culture. As stated above the
fragment used in thlsfl hod IS n N—terntnal fragment of the extracellul ar
domai n of the pernﬁ ! PBrEcUteS The amino acid sequence of the
extracellular donalq m&A@heoﬁﬂﬁeannMECMlefmﬁmmﬁgﬁmgmvaﬁpeeb@ﬂﬁ&eudepicted
in SE 5 .and. 7 he forms of the N-term pal octanmer are
depi ct d |ORIG§€(3OP t‘i‘“ﬁ& rogy42- %%Hld&lﬁe 41 TGO PR TRYP EEREIOR Elafex)ﬂf term nus
is freely fasnaiboabd.s td &outd Relir)gndf the pol ypeptides to be identified by the
met hod of the invention. The term "freely aﬁgilable" nderstgod in the

Context of the i nveit MERVAdoRe s BFae of ifar Trouiaal vafiane syt s. t ag.
The i nt er f@rensen egidGonal b SaddatmWidor 8, & R Nbul T BGHLE 14 dentiadhied by
the nethod of the invention is described In the a% pended Exanp les 6 and 20.
Accordi ng to tHh)$ AEfoHms & which BYagasticipsl TmRiag a4 autrt%orertaé%rrt?rﬁaeutto a
sol i d fphases nbhe,PRIaas r§i%hln%‘§féadﬁt§t@§fef%'léast%bt!tt 4ggsily and without any
inventive ado elect a suitable solid phase support dependent fromthe used
embodi nent of thdillyst figherembpgiamentiy diiedtasito a medind| fersdefiviring asol i d support
conpri se r t | eads,
cephar ose et e eI u iRk HLEEPuSE A S R R Dl ot e
or Ml ti Walatienp b ghergipccasicalisbipergionhn pait favovmmecogprifingmapBixasore(r). The

sel ection of the neans and nethods for the fixation/imuobilization of the
fragnent to said solid support depend o n the election of the solid
support. Acommonly used nethod for the fixation/inmobilization is a
coupling via an Nhydroxysuccinimde (NHS) ester. The chem stry underlying
this coupling as well as alternative nethods for the
fixation/inmobilization are known to the person skilled in the art, e.g.
from Her manson "Bi oconj ugat e Techni ques”, Academ c Press, Inc. ( 1996). For
the flxatlon to/rnnpblllzatlon on chronatographlc supports. the follomnng

o o o mowe~ a1 " T 1 S miwe~ r



Gu-X-Ady (with X being Met or lie) froma plurality of polypeptide
candi dates may conprise one or nore steps of the follow ng nethods for the
sel ect i orwof20emkpzpenspeci fic entities: CD3e specific bi rdrgpdomzing can be
sel ected fromanti body derived repertoires. A phage display |ibrary can be
constructed based on standard procedur:’%tl as for exanple disclosed in
"Phage D splay: A Laboratory Mnual Bar bas, Burton, Scott &
Silverman; Cold Spring Har Laborat ry Press . The format of the
ant i body fnha@rrérrtugaw%rpéabiwtt BlesasPy i FEAEPRZRIC % pg%rmrceurratlfyrragﬁp&elﬁer ally
al so be a sERbhefdoBGRRNN Ald QYBFprazoX, DO IRrHRRRIAIRLRadlY s BapsNE. For the
i sol ation ofantrbody fra%nents nave anti body fragnent |ibraries nmay be
used. For Telesed pacpidgnit gpsedpimepits AT pRirqnpabdundanggdeh vherRInABIESFti es i n
| at er theq@ﬁ@ﬂ%ﬂ&n&§§edQMH@Q%%B&%Q@QXe&ﬁ@g&ﬁthth&@dMﬁﬁtﬂﬁ%mﬁﬁm£ﬁ%ourab|e
for the direct selection of human anti body fragnments. In sone cases they
may forim tHdMassite targat: synt hetic anti body libraries (Knappik et al. J Ml.
Bi ol . 2000, 29 1 AN ST=MN ofo) ‘eﬁggndrng format may be Fab, scFv (as
descri bed belo%zﬁ%ljr oﬁﬁ%n %nt%ﬁ dAbs, as reviewed in Holt et al.
Trends Bi ot echnol . 2008 AM ddse:h484 micsi) Cmak bf dboutal Igm/khewha inndishemate that in
many cases, t r ai | abl e agai nst the
t ar get antrﬁgﬁ&%fﬁg?gwgPe dﬁf(Eﬁggg%gﬁfaﬁﬁgxmﬁgqmﬁﬁhﬁﬁhe target antigen and
t he respective anti both PM besahhesmeaol.at efthbbutdih2gny/mbknd 2 ssdien As.cef g.
spl ee h nal fragment may be biotinylated or covalently
Iinkeglto prgq%Phgp aE@Hﬁ Eﬁ%?‘bgvrne serum al bumn (BSA). According to
conmon appr oacli¢s madeéntise arehiuls dittagatricipiinemaina b abbut 4o réamrisrabant | body

repertorre non: n ori ec aII favourabl e for other

r easons, %f q%ﬁmtﬁéH%Fg?éWgéw8$q§$ﬁ&§%iggﬁh iﬁtrbodres (VHH) deri ved
from canel oi d $}9&C$tﬂlsye( ﬁﬁlrtﬂers&lﬂbobﬁﬂbntﬂ divbtt D ramidiisad fr dBlioéaghinol . 74: 277,

De Censt et al . Dev | munol.. 2006, 30: } 87 ff). Therefore a
correspondl ﬁ@larert%hwep%ltﬁe QAPPEBY 1P igry ﬁ%l}}prbselgpafﬁmneerﬂvg {%¥iddescri bed
bel ow)150r tifdhk @halarBluicaRbinPReiodsn (MHDse fdrih QRPrifAS BippbnaRPr oach ten
weeks old F 1 mce frombal b/c x C57bl ack crossings can be inmunized with
whol e cel |Phagnageutisalhy aceTtahle ta}tétrrwér?ﬁﬁ STRENCpieAlv QB RFRIIFYYdeepiaalF ng as

transl ati qgRknefdds 'v@ﬁreﬁrhﬁld%soﬁéﬁﬁiw is ATRQ1 BGh gﬁd ‘Jtm; @osg forRfath Bﬁ Jreblr e CD3e
chain. Alternatively, mce can be Immnized wth 1- CD3 epsil on-Fc fusion

protei n (& daraEspdraingreapriosciim & adadurtpisdas rmAMr@seWrﬁ@emd@eempl e 2).
After booslygfnil AR b RRESheer A PO S B ES.ccan be taken and anti body
serumtiter gﬁégﬁg ﬂ -pgggtrve T celfgtcan be tested e.g. in FACS
anal ysi0s. Usuall)la,/pkrseﬁlomrtesctrefrpgazat%’vleregnr ficantly higher in i munized than
i n non- |nnun|zed anj,\ngl, I t he
construction of i mneeant o f e ek S e Ko AL Mo O Rl g bl
conpri se phagemdzepwawnﬂmbﬂaﬁoessmﬁmnhwkﬂbodeeﬁ)mamuﬁErgemeﬂdbkys

constructe based tan r.0 uL as fqr e | osed in
“pnage D Saray R PRt Ged i baosoir g Sk SEfTRuRr YaiGef

SrIvernanlaﬁnmgﬁ&mMBHQ:hhrbor Laboratory Press, 2001 . The non- human

anti bogdi es can also b ed vra due o the eneration of
ot & VA abl o ant; bBGINbAF g Pt FoaApah S e R P ERBE £ or

bi nder s du¥dn@ms e¢re Gthic® the [PM aospmmlﬁstsrah&yab@pprmaﬁft aaﬂafythenm (Qfse tshe pool s

of phages that. drig$ s the antrbod&»l rari es for sis . to sel ect

bi ndi ng erftdmnigere Héwh@l%aééeﬁétﬁp & giel yah 2 gecqe Cget Bl e. The

central stepindrdhiseRsami gen specific, antigen bound phages are isolated

i s designated as panni ng. Due to the display of the antibody fragnents on

the surface of i) h&CHhZERS atpyliich igiEagaftHs PSRRI "}téb%léf‘l()@ﬂgf?héb@ra‘?%‘bl ay. One

pfeferﬁﬁdeﬂﬂhﬂﬁﬁﬂﬂ%nﬁ@hﬁfhb ?shﬁnkhgd9§£1&$u$GBMh%PrOte'”S such as the
filamentous phage N2 domain franslationally fused to the N-term nus of the

scFv d|splayedA@ywmh@ﬂbmﬁbeeﬂﬁm@ﬂﬁemsdﬂ%ﬁﬁd?aﬁ@ﬂﬁééﬁKhbwmmgﬁ the art, which
may be us ¢ hod
(rovi oved 1 ety mpRat 09 ik @30 ISrep €y Ao Wy i nab o R 1

Li povsek &mﬁwuekbmnncmmwﬂnﬁmnohmm@nhmd@mﬁﬁﬁmIDEQOMBQnﬂﬂanMH order to
denonstrate binding of scFv phage particles to a 1-27 CD3e-Fc fusion
protein a phage library carrying the cloned scFv-repertoire can be
harvested fromthe respective culture supernatant by PEG

(pol yet hyl enegl ycol e). ScFv phage particles may be incubated with

i mobi lized CD3e Fc fusion protein. The immbilized CD3e Fc fusion protein
may be coated to a solid phase. Binding entities can be eluted and the

el uate can be used for infection of fresh uninfected bacterial hosts.
Bacterral hosts successfully transduced mnth a phagentd copy, encodrng a

L - o o o o, o -,



pharmaceutical conposition. The invention provides also for a bispecific
single chain antibody nol ecul e as defined herein, or produced according to
t he procewe 2am/idefssned herein, wherein said bispecific SCmgiBo@Elws

anti body nolecule is for use in the prevention, treatnment or anelioration
of cancer. Preferably, said cancer IS solid tunor, nore preferably a
carci noma or prostate cancer. is preferred that the bispecific singl e

chain is f%rther conprrsrn rrtable fornulatrons g carrre& Erlrzers
and/ or exdpimgEwicaliye ¢ saftthereof,and Feamegipzelfer PRYIRCiS caF‘F i ngl e

chai n ant isaRehrdam Iveertt@sarcsesgubﬁraidr@is tQeab&l ReiAtdd Shied Q6 fdrh £ ophi dtatohpn with
an additional drug Said drug qgé be a nonprotei naceous conpound or a

pr ot ei nac ERISI@HTBIFHIN aRfcielps o dradminsteicd as 41 MM doanasiistesond dese

non- si mul tARGAUSLY aWut To £ e 1'2!e§£’se£1"1\‘7['d6se5tb@ﬂlg§ chain anti body nol ecul e as
defined herein. In accordance with the invention, the term "pharnmaceuti cal

conposition” r &) ankeyofile for coemensazoleivdie™® or admini stration to a patient,
preferably a human patii.on yoskhis Pfebd &4 AaePhEpBLRE g

conposition of thrsgnnbentﬁg% c% f?se%l |§ egpggc gPEQﬂrH&ﬁa#%kgﬁtrbodres
directed agamhsczahdﬂ@eﬂeﬁﬁﬂddﬂagahmsmwcdn@dxnui%d@meﬁdewcﬁamgoepstopes.
Preferably, {eceutic Wely! nprises suitable formul ations
of carrrergn&nﬁaggfrzewgma&j(%fgggﬁﬁpéﬁﬁé?%Fn a preferred enmbodi ment, the
phar maceut i cal corrpb)stherPMd«zserhpsra Hes aaeacrmrdprdhé plaom doocenpaticentﬁree alrye
transder ntra nal , traarter. al ecal / ntranasal
i 01t Pyl Bl M Bt Pl ) FRCHARTRrR08: B e ar
envrsagedzﬁhﬁﬁmaaddAEOQMQQKIaan6$HﬁdnymLsmﬂred to a patrent vra i nfusion
or injection. nisgration of .the sui lta bl e conposrtrons may_be effected
by different \A/é‘$§me%n umg; ‘W“thrlﬁ‘vae%ﬁ%ﬂ%P TR R A PG QAT gre%‘ﬁ%@ﬂf‘ba%‘éous

i nt ramuscuw Arhout Wio@afteﬁéach}ihgl’s@d@fslm& oﬁdt@aruastn(rjtaut/oon In parti cu:c ar, ] the
present invention pr s for an uninterrupted a tratron of the

sui t abl e conpogi ¥t HH?GVKB% hebrRRqdiment hglreds raemetﬁm ﬁf Ve, . e.

conti mousphadmcwtﬁtrrc@&rﬁmlm ahetléneat ﬂeé@ﬂlleﬁéoacaﬁatslmgomnméahgm WRrn by the
patient for nmeterin e influx of therapeutic agent into the body of the
patient . meerﬁﬁahrrﬁeet}tlpeapmeeﬁwagr PRipAOSE SHFrqOBIPHYNE PPIEC8pECi fi ¢ singl e
chain a”tH@Qﬁ%ﬁ&nﬁﬂhﬁﬁ%&ﬁﬂﬁﬂﬁh@§%uﬁﬂﬁdgQﬂ&&ﬁ&&@(ﬁgﬁhﬂﬁémQQHE@%&hﬁg%pe”de”t
CD3 epitopes of the invention can be adm nistered by using said punp
systens. SatHepaiphsies witsesamepregrolte pairhaymacquigally pecepteblaralt thegpef. 8 ommonl y
rely on pjuea@a FrofitGi %ﬂgeoaffoﬁattt ;dl—fjgﬁ%n(f%% b %’gatem@lhérgﬁroﬂgﬁlﬂt h&eagent to
be infuse VWhen exc angi ng the rtridge 1n such a punp system a

t enpor2dr y fom srduptisterad gfantAd dosdead wissend dpsetadmimigierediatfoublf) lofurs later aspeut i ¢
agent |nt%lhﬂ%ogggxng§ the patient may ensue. In such a case, the phase of
adm nistration prrorto cartridge replacenent and the phase of

adnlnrstratronlﬁwbkpmﬁhgbcmﬁmnmdgemeeplacenent mould strII be consi dered
wi thin the neaning éf @h%rnaceutr , Q fﬁhentrnventron
t oget her make up on unrn &Y |st dﬁ? suc ?ql peutic

agent . Thefeardtion uoigigdron2i-2d ﬁrdratmetcedl taﬁlerttonnas;tmtah IcmcemtfatlbhléB@X)bf specific
single chain anti i es djrected, agai nst and gener at ed agai nst

conte 5—i335%%%Hegggt§§HE£§?%%8§1of this invention may be intravenuous or
subcut aneous by waybpthe®M lsse Bakembanel.y, ool icag 761 |Gyl vithurp csyfsdiam

i ncl udi ng fluid drivin nechanrsntfor driving fluid out of a reservoir
and an actﬁaﬁr%@n CREIAE SR 67240 8 GG T A PRY e Aoyt Stiousinp
systens for subgutRNROHUS fREEnpsbREINeR: MY incl ude a needl e or a cannula
for penetrating the skin of a patient and delivering the suitable
conposition into the Blaﬁl‘éﬁl@%élabaag@an Tet endpifpriayat esevjobEmaryEet | y
fixed y atdn@GRABderb VbR AN is Ed]ﬁnﬁétédqgtlo hodependriNnoQfisa vein,
artery or bl ood vessel, thereby irect contact between the punp
systentanddmﬁeﬁgﬁdhAQQO@h@Hﬁﬁﬁﬁ@h$ﬂymﬁw§®hﬁﬁﬂﬁyépeﬁﬁ@aﬁOﬁém&WPached to the
ski n of thgmgﬂ%#&ﬂq5395n34 hours up to several days. The punp system nay be
of small siIZe a reservoir for small volunmes. As a nonlimting exanple,
the vol une of the reservoir for the suitable pharmaceutical conposition to
be adm ni stered can be between 0.1 and 50 m . The continuous adm nistration
may be transdernmal by way of a patch worn on the skin and repl aced at
intervals. One of skill in the art is aware of patch systens for drug
delivery suitable for this purpose. It is of note that transder nal
admnistration is especially anenable to uninterrupted adm ni stration, as
exchange of a first exhausted patch can advantageously be acconpli shed
simul taneously with the placenent of a new, second patch, for exanple on
the surface of the skrn |nned|ately adjacent to the first exhausted patch
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of the bispecific single chain antibody nol ecule of the invention

exhi biting crossspecies specificity described herein to non-chi npanzee

pri mat es,wbaniomsizance macaques. As set forth above, thechicaeedsimssi ngle
chai n anti body nol ecul e of the invention exhibiting cross-species
specificity described herein can be adyvantageously used in identical form
in preclinical testing in non-chinpani%% primates and as drug in humans.
These conpositions ca alsgwggaadninistered %n conbi nati on wi.t h ot her

prot ei naceous and nBhisEd BoMSA tigdertherlas i (g RO EMG Y i st er ed

si nul t anequsph ¥mWizdrD whide (e PP @Sk i Lt FiBRRY kSabdg: L uRi SRemt Phcdst Rgl e chain
anti body nol ecule of the invention as defined herein or separately before

or after SdpiHteEd AVon ol isHil@sH0pastbwithg % sopglicendaf yasiadon nt er val s and
doses. Theg, segsmen will be determ ned by the attending physician and
clinical factors. As is well known in the nedical arts, dosages for any one
pat i entd depend lbgoncardn me acviiek intragds tigiphigremaias pleaboetrt0 e geages forgbayt sur f ace
area, age,, 46, PAGl GHEAELFRTRALNAO.LF 1AdTLAI S, &F &y Sex, time and route
of adninié%ratfoﬂ% generéf ﬁggﬁfﬁ%tangggfﬁer dfugs’%gﬁng adm ni st ered
concurrently. Peparatcanscticopk) parfdnbaing 2 memiandasndatthgriasmcl ude sterile
aqueous ore NAN; AINGRHS. ! Ml 0% <o BUSRERRL 80% is ANCLETHLS) AR HAARP! e of
non- agueous sol vents are propylene glycol, polyethylene glycol, vegetable
oi I s such adisr bk ifive doklis adanadisteref é8Uab} efoo cgarpezds bLatdeasuichl &s'pemily| ol eat e.
Aqueou&lcarﬁjggs L %%Hﬂ%vW%h%%Tmﬁgcth|hﬁ gueous sol utions, enul sions or
suspen5|oﬁ§, b Acl |ﬁg safine andsufYered nedia. Parenteral vehicles
i ncl ude sodi umaAgbther ¢émtediadny isidivactedRionga¢th&l fdeddlivasey a gaxhdcosteabnd sodi um
chl ori de, Iactateq Rinﬁeris $r fifed oils. éntr vengus.vehicles i ncl ude
fluid and KOPPTEGT o A@ATEH iniead dereg]. sappiiing: adpinffesiie LaidP3RY@h as t hose
bgg ed on @hﬂ@l&biﬂ&icdlﬁ)@hﬂb@ﬁﬁ@ﬂ in@n dﬁs%ae‘oﬂlﬂ #@ﬁlpria’ngﬁellﬁrdﬁ&ni, Mqﬁaﬂllih(detgicﬁlllw
addi tives may so _be present such as, for exanple, antimcrobials,
anti - oxi pla?ﬁ?@}a%@r?élltgieﬁ‘?é ag mpra_?%wp@é@é@us%ﬁ_y@?@maﬁlﬁééh PAgldi tion, the
conmposist i QheRfin §diEeBmBH@N e, loN YRMbQOtiEHIY BEccfRPBSAIBBREOIaLIBRACLRUS Carriers,
like, e.g., serumal bum n or | nmunogl obuli n, RreferabL% of human origin. It
i s envi sagéd wHdpscinen goribbel rame bWt 0 Pherca ity BRETFH AP Rfhlose SipriF se, in
addi tion tQnfiliQerRll SPRCAN s SIS BcdnbAbR ARTiliRAY BT BEREs Bier ShEPNNVent i on
defined herein, further biologically active agents, depending on the
i nt ended ul9ee Bftarg¢fe conpositi on. Such agents night be drugs acting on the
gastro-intestinal S¥Sk Hgs, agtl.ng as cytostatica, drugs preventing
hyper uhkem a, gfugs%?ﬁ ibf%#ng ?nnuﬁoreactions (e.g. corticosteroids),
drugs 3odul ati ng t he fhafAMdawthes y meespangtaboulleaysd laey/ mhgnda ntedian ¢imecul at ory
system and/ C i i I The bi ol ogi cal
activity g?gﬁﬁé %ﬁ%ﬁﬁ%@%ﬁ?ﬁﬁ%?yégﬁ%%gﬁTﬁg§%@§¥ﬂ%%g&ﬁgﬁé?n can be determ ned
for instance by cyt bt dxiPM tlgse hssamsn Gs. debouti 6d1g/mL tinka fnodlikoWip gf
exanples, in WO 5444 by Schlereth et al. (Cancer | nmunol
Innunothe#hmﬁﬁx?g§g€f§OQIg%f . "Efficacy" or "in vivo efficacy" as used
herei n refers tip atgheroféds porsendpezbloevhary by the pharmaceutical conposition
of the,invention, usj .g. standardi zed NCI response cri.teria. The
SUcceds or i vivo Br MR Jorsta hESHHEF APy LR HETE BReFIAHLLIPE e
conposi ti aron®fimt B&o iwhée thci AW do&fieidnihBictddao Bdue Cl hotee®s thefANI iBscGoNposi ti on
for its intended E@&gﬁse, i.e the ability of the conposition to cause its
I U Geipind Of t

desired efidggpstere ULt OJutedrbtd cell's, e.g. tumor cells. The

in vivo efficacy nay) bR PPk RELAMBI R&t Blabd BhsEsred @neadisetihedsvd or the
respective disease entities includ ing , but not | imted to white bl ood

. g .
cel | countféom Hmg peramdigh the P dese isprdedpigiped toghopt ki oyrsadter thaBM ¢asgis bone
mar r ovoas RigkdlitRd (Acaddi ok but ¥R irgusdi sease specific clinical chemstry
paraneters and ot her established standard nmethods may be used. Furthernore,
conput er - ai ded ID@rarndpHine atwhighy intragpsirisapt reagine e abontgkberagiester fefoldr aphy
(e.g. for i O I i i i S response assessnent
[ Cheson Bé#ﬁ;(gﬁﬁhg&2§%ﬁ%%f%(%gﬁﬁ%ﬁﬁ%k%%gbwﬁf?%fgﬁ%r R, Connors JM Lister
TA, Vose J , Gillo-Lopez A Hagenbeek A, Cabanillas F, Klippensten D,
H ddemann W Castellino R Harris NL, Armtage JO Carter W Hoppe R
Canell os GP. Report of an international workshop to standardi ze response
criteria for non-Hodgkin's |ynphomas. NCI Sponsored |nternational Working
Goup. J din Oncol. 1999 Apr;1 7(4):1 244]), positron-em ssion tonography
scanning, white blood cell counts, differentials, Fluorescence Activated
Cell Sorting, bone marrow aspiration, |ynph node biopsies/histologies, and
vari ous cancer specific clinical chemstry paraneters (e.g. lactate
dehydr ogenase) and ot her established standard net hods nmay be used. Anot her
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detection and neasurability in blood or plasma. "Tmax" is the tinme after

whi ch maxi mal bl ood concentration of the drug is reached, and "Cmax" is the
bl ood corwenbriarbisa naxi mal |y obtained with a given dru@CTdB204%0F€e1080 reach
a blood or tissue concentration of the drug which is required for its

bi ol ogi cal effect is influenced by all%faraneters. Phar macoki neti k
paraneters of bispecific single chain antibodies exhibiting cross-species
specificity, which may be determ ned in preclinical animal testing in

non- chi rrpanzeelvarai%rﬁ@gola%etla&mprﬂgﬁe%&%ra?aé s e AhE gy . g. in the
publ i cati RndMirRALERES v Efortime CERBRARA it ANTMRHN adnlifBiRAkORIout ZOnduR005), 1 -
12). The term"toxicity" as used herein refers to the toxic effects of a

drug nani faist e firsh depgierdgunisigieA { AUbp245 BV evomengvele sbabovel8 hr*prgadle si de

events m ght ref@fmdQndoliafekt i9tird@ldab aRickiol Yordfelit Mg ApHSnl-Beiener al  and/ or
a lack of local tolerance after admnistration. Toxicity could also include

t er at ogenic@mppsiy iejama incnced theteps comprasary: Byminkiterige tRpaidmigentér m " saf et y"
n i n Vi VO " " . H H n R H e H .

adni i ot r 0T Cey R oL ShARh ik ke (B LBRRE B Dl o1y
af t er admias¢eptabketsald thefdob@nd ctooicpraagic @) phataactuti¢atly aeccpeblgerlt therepHd of

applicati . th " N P i f " ‘tolerability" can
o eval uatran GiEPheg et el pant BV elly uORREERbR [ SO0
peri od. Mzaslumegntesetforn atc pitlef fodm abapad oegradteratvhanin ose gnit dosg dmm is

mani f est ations, and sc ing of | aharataory .abnornalities., dinigal

eval uats oty Rl BTGl hadne BT A ISR AR hetReppyt A

recor ded/ ctosked tagetor di ng to NCI - CTC and/ or MedDRA st andards. Organ
nanifestations.nag in?kﬁ?e criter%a such as all ergy/i mmunol ogy, bl ood/ bone
marrow, cardi ad APFRYPIIFPRNAPEEERUMSEi on and the |ike, as set forth e.g. in
the Common Ter m nol @gthe NI Uedeihas & Bcarddy,g 658 1QVIEN T H/HNB with @CT CEicicdtabor at or y
parameters which may. be tested i nclude for instance haenat ol 0g clinical

chenmi st ry, Ot ¢8ERIOP NEH8 farbsdF-tend fdmeianameio paxanem sepperialinn ﬁ%@%éﬁ of ot her

body fisui dsonsUshutaS tsehsiY hBh@ B, | ynphoid or spinal fluid, liquor and the
| i ke. Safety can thus be assessed e.q. hysi cal exam nation, imging

g. by p _nat :

techni ques (i.e. ul bk HSSRhA0SC ey BPCAhaseleth IFastVAdrHE M MBSO SorciEcicnt
| magi ng( MR} aridtioh @ingMBasM BE2 Mddh h&GHNT G 8dr tARY hik8B1( do-aBout 14 hours;
el ectrocardi ogram, vital signs, by nmeasuring |aboratory paraneters and
recor di ng adveris & nkpsefile for egmepsegpigvdicreadver se event's in non- chi mpanzee
primates in the useg gRANTALRGIS, ACSPIE] Nfiet Be bRENL HENHA0-FBRY B €Xam ned
by histopathoLogica@ and orfﬁisp%gheﬁ?ca ﬁetﬁgﬁs. #ﬁe tgrn1"e¥?ec%ive and
non-t o3 c fdwsbthe agro wdien thee¥M idpserigfdmigisterpddo lpiue FGibbues aftys thedfMtdhse ibhi speci fi ¢
singl e chaj;n.: j as fi J i b kah .t 0 cause
depletion%g Hg%%h@ﬁ%%?%mﬁg? %?ggﬁﬁgpgggﬁﬁ?hg Féﬁ?ﬁpgﬁ%ﬁgg%%%ﬁ&bge or
st abi | i zatragingfrord#§Es@dwi t hout or essentially w thout major toxic
effects. Such effect] eP%Eg no.n togjﬁ2Hﬂﬁe§hnaglge(gggﬁrgnp?d g9 by dose
escal ation studies QeSEribad ih R WY SHOEY BEBLPERN The Se
i nduci ng Sexnetime achyevhse theiPile deve eénddenifistoree td about i4ngutsaxiectht PM ddsdjs. The
above fer ar.e al eferred.to . 1n the Preclinical_ safety evaluation
of bi GPecHUBIUYYHE Y Gbamptin HHEdP PEHenISETh oy CoshORTAP E AR par i 1 o
Gui del i ne;raldilg BEwB0I88GnGoNMi tt ee neeting on July 16, 1997. Moreover, the
invention relates to a pharmaceuti cal conposition conprising a bispecific
single chain anti bR HOKEEHH éﬂe( roﬁl_l‘?ih%“P%n%ﬁf‘? Hﬁamde%af?él@a according to
t he processn@aeMdaliige ddvd s tié eBbivarn Figst désees RmaNisicl @Nabouf 2AKJRNt  Or
anel i oration of cancer. PreferabI%C said cancer is _a soli

(2

d t ,
pr ef er abl Wigr Gafiet dowes sinippiest 40ECeantospsonpprele a%frt%wsl!aﬁpa hg‘ﬂg/:ﬂﬁ-aceut i cal

conmposiot i QRitf 44 REfcRRANTIVhERRn $atfR o fRReTUI ations of carriers,
stabilizers and/ or excipients. ATfurther asEect of the invention relates to

a use of a bi spexst furthesirphgidnenhiidiregied fooasihefiordaliverings sheepcedsahs def i ned
herei n ab o [ : : ' : .ei.n above, for
e pr epara o O A e e LB o,

t r eat ment nhermzacedticelrcamipontiarf inaniddeswderan commpeibiwe abpryxenser phamiasewisellyy s cancer .
More preferably, said cancer is a solid tunor, preferably a carcinoma or
prostate cancer. |In another preferred enbodi nrent of use of the bispecific
singl e chain anti body nol ecul e of the invention said pharnmaceuti cal
conposition is suitable to be adm nistered in conbination with an
additional drug, i.e. as part of a co-therapy. Insaid co-therapy, an active
agent may be optionally included in the same pharnaceutical conposition as
t he bispecific single chain antibody nol ecul e of the invention, or may be
included in a separate pharnmaceutical conposition. In this |atter case,
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anti body nol ecule of the invention, or may be included in a separate

phar maceuti cal conposition. In this latter case, said separate

phar macewocalo/messposition i s suitable for adm ni strati ®eQTMEB2009/050108

si mul taneously as or follow ng adm nistration of said pharnaceuti cal
conposition conprising the bispecific single chain antibody nol ecul e of the
i nvention. The additional drug or pharftraceutical conposition nay be a

nonpr ot ei naceo r a protei naceous conpound In the case that

compound
the addit 6FF1 Dl ook ap BB HREE RS p%%@_aﬁiﬁﬂyiafcep@laa%ﬁ?rgaﬁogs t hat
t hepr ot ei NAGRGHSai & QIRCHALLIO S piaRRR BtiQly RERYaBIL BElt ABreaC IsiMadst@Rosmi gnal for
i mune effector cells. Preferably, said proteinaceous conpound or
non- pr ot eisAdcdBYesclbp it peiyor abostitPhgrstter whersinpnP pathdesa &rip ior
non- si mul tARGAUSLY sVt MRS RlaSRE&InIId6scSidREiGech b Jat BAdROEM: 1] @qul e of
the invention, a nucleic acid nolecule as defined herei nabove, a vector as
def i ned aglogeiitsfeel: her ei nabove, or a host as defined as defined
her ei nabove. |t i S, B&IE0LF Is . above descri bed nethod of the
i nvention that:gaﬁﬁpgukﬁgcﬁgrggawﬁﬁﬁhn. In a further aspect, the invention
relates to a kit compthegiMdos hos s pewi €i.cobibogl & wefral andnmediedymetd ecul e of
the i nventj qQr i i C t i tiqn, a vector of the
inventionfh%@mg%ﬁ§§%h%?ﬁgﬁgmgﬁgghﬁv%hﬁ <g§§&g#3%§$ﬁgﬁ enbodi ments are
di scl osed and enconpagsed! Bysethhea desC4.pofi aboutdiod Exahphes mediat ig.x pf esent
inven;ﬁpn.

Reconbjhant t ni ques and net hods in i munol ogy are descri bed
e.g. in Sérn%%onPg?%ﬁkmnqﬁ%gg%Iar Cl oning: A Laboratory Manual ; Cold

Spring Harbor Liabgkatrefily fdPeasseprazold whdict i on 2001 ; Lef kovits; | nmmunol ogy
Met hods Manual ; The rehensi ve Sour cebook . of Techni ques; Academ c Press,
To07: Gol o a: ' Pr of B HE A SRS PEBTRE BHEt ALK SLUr A e ARG Phnual

Col d Spri nMgonk-aheEab ahyn BiceSd doQ02dmikmidtetdaas abdut € Rdul £fte€ RV @bdrds any one
of the antibodi es, nethods, uses and compounds to be enployed in accordance

with the pIBEEHE] (Ydhe oo ohelrub&S) B He/Eledd r om public I|ibraries and

dat abages, using fop) axNPli&ecBhELhEMr& HRAV tEEFlasOonEHRIMELime Agvdubl i c
dat abase "Medline", available ont hel nt er net m a beut il

i zed, ffonbtiline &crQ V&él@]pﬁhﬁPMéOSﬁ isnadéliléistpred to about 14 hours after the PM dose is
http://mmmmﬁﬁghm@gE@@@QM?S%@ggﬁwﬁgyﬂpﬁgmdy%ﬂmnﬂ . Further databases and
addresses such as http://ww. nchi.nlmnih.gov/ or listed at the

EMBL- servi ces Honephigaaqekmetic (rkt profileiwing ablcarieirserdgr deslbmeex. html are
known to t ﬁceﬂﬁglt?o(ﬂ[}ilf&dr\lfeeﬁjorh ﬂm%?&o%{en and 4G ?&nﬁfﬁs@%d?@é&h{‘fﬂldﬁﬁs‘ ng, e.
g., http://ww. google.com The figures show. Figure 1Fusion of the

N- t er 0nalaftanthafirsadisdss alngfistofed pAURatefoCBRmepsilont dtoual e hegndgous

sol ubl e protei n i Qe anli& t!iQaiFe%teEQoég@eEhﬁgfo%‘égﬁx%%ﬁ Qﬁﬁﬁ{nﬁéehﬁé‘alva' ues of
qgquadruplicate sanpl es nmeasured i n an L1 assay detectI ng e presence of
a const r uchmposigerstb iampgtiaft irt ieed Meteef, vbmpdisizyradingcridg tdsaRlpagénttahe mat ur e
human CD3 coshlon. cnatn fised Lo Jtns, i ade.and £6. qamme, porLign,pf human

| gd and 3 S Al T ng ag 1 e guﬁer%g Ant" OF NS @'ntly

t r ansf ect exdccp@Bleaelt kiereol haad Edonspragdt, wiphdrabelugchlly 2dcepabl yDBE oS hows t he
aver age absorption value for the construct, the second.colum | abeled
o SRRl Y RS e bt Rl deuplE st T R YL b

t r ansf ect edidwinitlo@foini htel (BY afifrort Bt 0 YEEre@sr, HAGahiovie udiondst &rm.is The

conpari son of .the val ues obtained faor the caonstruct with the val ues

obt ai ned fAdP e Chata M Vel odoidAoreqar 441 3 mipeRe st &ﬁqqﬁselaﬁr eEde of the
reconbi nanfos€@nsbstuct . Figure 3 The figure shows the average absorption
val ues of quadruplicate sanples neasured in an ELI SA assay detecting the
bi ndi ng of t he UrR¥agoldlsd¥jceemepipleryhereant i - CD3 bi ndi ng nol ecul es in form of

crude fy eparations of (RN RbATARE hedl dr¥a EXRF B8 SRtnSENetRnthalife 8Rti bodi es
to a construct conprising the NNtermnal 1-27 amno acids of the mature

human CD3 feqss fime Aere dich the s doseds adrainisicrrgdo abrapt FEhqpanafier ferALdasedd human

|l gd and =1 ] H s§: g hoy - : i ght the
aver age. aneaE o e B S B a8 b 1 2c
HLP E2M HUmgii7Z@miiP. 706 HLP, H2C HLP, E 1L HLP, F 12Q HLP, F6A HLP and H
1E HLP. The rightnost columm | abelled "neg. contr." shows the average
absorption value for the single-chain preparation of a murine anti-hunman
CD3 anti body as negative control. The conparison of the val ues obtained for
the anti-CD3 specificities with the values obtained for the negative
control clearly denonstrates the strong binding of the anti-CD3
specificities to the NNtermnal 1-27 am no acids of the nmature human CD3
epsilon chain. Figure 4 Fusion of the Nterminal am no acids 1-27 of
primate CD3 epsilon to a heterol ogous nenbrane bound protein. Figure 5
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Hi st ogram overlays of different transfectants tested in a FACS assay
detecting the binding of the cross-species specific anti-CD3 binding

nol ecul esworeofoareassef crude preparations of peripl asmati ealrigB2eo9psensed
singl e-chain antibodies to the N-term nal am no acids 1-27 of the human,
mar noset, tamarin and squirrel nonkey epsilon chain respectively fused
to cynonol gus EpCAM Figure 6A: The histogram overlays fromleft to right
and top to bottom s{;uow t he re%ul ts for the t ansfect ants expressing the
1-27 CDB- EpCAM conpP) &icAg! fere ha@rrrereaiden (ae playma fonren{rRi&OTCHBe SB¥C f i ¢

bi ndi ng nt{t&@ﬁln@%er@%'eﬂﬂ@@@ﬂddﬁg@ ddaffaistbred 200k 4 HedM delbPnapsh fdEhisHLP

respectively. Figure 6B: The hlstogramoverlayg fromleft to right and top
to bottomaéﬁwwt@rﬁ@wé@wnné i 3 feaptfal i nganle vith A7 coskliniens of vigiatite 1- 27

CD3- EpCAM mﬁ%@ggg%dmr nmoset 27 mer tested with the CD3 specific

bi ndi ng nol ecul es desi gnated H2C HLP, F 12Q HLP, E2M HLP and (AH HLP
respectd vel y. M) gohasme@kirpte () B@ﬁ@rlamne@@?qaw@aﬂmdsmhe@hsm@o ri ght and t op
to bottom3howide d RNk b REf of 34 bul Dy

CD3- EpCAMC%o%prr%tg)l nt rﬁéﬁmesfgtrrarl}n% Own}%r tsggét;%gﬁt % tﬁgﬂtéﬁg %gmtg)us ec0|11¥

bi ndi ng nuifiecibt &sst d@@llmdatlmetem@ﬂ@m) for tsp@cpapyle EEM@I&MIJS%M*MHMLP
respectiv Fi ays fromleft to right and top
to bottome‘J\é1 o%/vﬁtcﬁgff(r&eegu fw&rtgﬁ%%% rans(fg(é:t ants expressing the 1-27

CD3- EpCAM conpiStil |arfgﬂteh emlscqiunentai dummétewa @thodkfor tiels/tefmg mphalnmtdeenc@DB

speci fjc bindin s de nat ed H2C H HLP and (AH
HLP refsopectl \98ﬁ1§0ntﬁa§uyen?8]él eeiﬁgr ?m% AR oﬂiljrhmfsée)r/lg Osal Ifa??lflyl %o ri ght and
top to bOtﬁh@ﬂhaShﬁmltdOﬁlpbﬂmﬂ ih Sinit dpsetf&ml ctdhqmsfng@ﬁlﬁliesl mghamemgalﬂyhe 1-27

CD3- EpCAM co ne 27 r tested w eci fic binding
7ol ecul es ‘GeSTY B bomen sty o pEStg ) At e i Bortbpect | vel v,
In the i ndvhelredlu@dld @s\zselreblaycﬂe Toh?halrﬂﬂhcﬂ:uhdaﬂl? af@2Pakis edlt Be@ofs RNPleBed fombat ed wi t h
a singl echal n prep fratl on of murine anti-human CD3-anti bgody .as negative
control an@dtE dwfarm piidts BWLHAT FoR e NBAPBA MY hIRE TS pect i ve

anti - 033 highfdifiered SCAlQRsd HdiaGaERd dofeanslifQtied 8bdub €0 hAskiaRf addd m¥li ng to
the swne 27 nmer transfectants and the expression | evels of the constructs
shown i n Eogtodagett he overlays of the histograms show specific and strong
bi ndi ng of thel)taepﬁ(t&gﬁ@%ﬂ%%régg%ﬁekéﬂ ties of the fully crossspecies
speci fic human bi'specific single chain antibodies to cells expressing the
reconbi nant t r ansnewbthadeV flosilgna prest @rnendeoip PlashhepreeiraNpt-BNACWAE  ani no
aci ds 1- 27 pf nﬁlt@‘lzerb%%'ane%%s%% cfrﬁlﬁ%?éd% e ?(ﬂhkhﬁi Aoy IR YoELS epsi | on
chain respectively fused to cynonol gus CAM and show tﬁere ore nulti

pri mat29 cradggypercd é%U@}pleei)fof@homySSthranhmnd CD3 bi ndi ng nol ecul es. Figure
7 FACS assay for deje t| j r t ine EL4 T
cells. G aphical %ﬂ §15|P§swg Svlegsugi?}gaélver %@gﬂ&bgﬂﬁs o(]’g;gorngér}flgr;gglhﬁtglg%% l'ine
shows trarfsdnedmederoe»lhlestﬁemb@sbé&hd\rﬁimihtetteheo aoti Mhwoesm{t@DBe 8N ddsody UCHT- 1 .

The thin ljine.re bat dvmtharmuseIgG i sotype control.
Bi ndi ng of dfmhe tgﬁflf %{“ﬁt &i‘{ g@é—rﬁ m{“ealdl y shows expression of the
human CD3 epsi liipapbhdimbeokontit (pfk) pleﬁle Iauing aceanbret natesthepledanurine EL4 T

cells.,Figure 8 Bindin of cr S eci.fic.anti bodies to

1 ani 18- miPATPE G pE BE 2ot S B i R R

Fi gurgs t hetecb ﬂf@ﬂ&os‘érﬁhﬁnﬁﬁl@tﬁﬂeﬂ@AUCB g? fdr?dﬁnebﬁ@ol@@fﬂdéhﬁl%d hbﬁpg?lmmg val l(.les)
inarbitrary ugits in lo mc¢ scale for type transfectant (WK
and for all  al anf HelKiE ﬁqdim &Hcl{eﬁ@ ﬁ)o%m?ﬁhaif%d &/°D7E @ RHEMRCHIS? ﬁg val ues
are cal cul@h@@m@tagpfah&nhg{ek@mefbgft%pm %Mls%%gtd’sa)dpan&ﬁg Contr. (X)
val ue _Sanmpl e(x, p( U rCtHTt nContr .<( XL)L) ** -
WE (y) - né&aleeﬁwﬂcewp}npe@w in upit gpsp fomh%lpr@@ﬁeﬁprewn) on phaceutisgiiat i on

val ueg%amlc@ep%mautﬂaﬁ'eomhalesohﬁp@mé C&Mm%uﬁ@al@faccl%bﬂgl'e@ﬂt @L@ﬂ@bf:tl ng the
degree of binding of a specific anti - antib to a specifi

al ani ne- mwherein gpad exeBRprarale, phellqnm@qwecallsamp@blﬁré@lh@emhfélsgelémd frp@ mean

f1 uorescengg %alug Bk Qeagﬁﬂom& BAPFEH bbb Rhlr: e Bt ihedtmassayed on a
speci fic al ani ne-scanning transfectant, neg_Contr. means the geonetric nean
fl uorescence val ue obtained for the negatlve control assayed on a specific
al ani ne-nutant, UCHT-1 neans the geonetric nmean fluorescence val ue obtai ned
for the UCHT-1 anti body assayed on a specific al anine-nutant, W neans the
geonetric nean fluorescence value obtained for a specific anti-CD3 anti body
assayed on the wild-type transfectant, x specifies the respective
transfectant, y specifies the respective anti-CD3 anti body and wt specifies
that the respective transfectant is the wild-type. |ndividual

al ani ne-nutant positions are labelled with the single letter code of the
mnld type anlno acid and the number of the p05|t|on Flgure 8A The flgure
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The figure shows the results for cross-species specific anti CD3 anti body
E2M HLP, expressed as chineric 1gG nol ecul e. Reduced binding activity is
obser ved wonomukeissons to al anine at position 4 (aspara@Cm&B20@05pmsi tion
23 (threonine) and at position 25 (isoleucine). Conplete |oss of binding is
observed for nutations to alanine at pgsition 1 (glutamne), at position 2
(aspartate), at position 3 (glycine) d at position 5 (glutamate). Figure
8C. The figure shows the results for cross-species specific anti_CD3

ant i body el e axpre <o 4y achsarddpe adgaitece grnve 0 ruuricras di ng
activity igsofsagmed for mutations to alanine at position 4 (asparagine).
Conmpl ete | oss of bindin% is observedfor nmutations to al anine gl utam ne at
position 1 (gl dxaikniefle Tormapressnwhese:2 (aspartate), at position 3 (glycine)
and at position 5 (gl gtaMU6d-hath AEECEDor AWK 11 B&T G318 cdBficient
cross-speci es specific anti CD3 antibody F 12Q HLP, tested as

per i pl dsnetfivesdtiop ragmedsedP-23 #igl samedia tingietmdsgaym casapradipe (Tios$f of bi ndi ng
is observqﬂx§ggmﬂggﬁ£59&§4%§u Q?Hine at position 1 (glutamne), at position
2 (aspartate), at position ?5 ycine) and at position 5 (glutamate).
Figure 9 FACS assaybdéedM ilosg hashempin(di.ngf abteastié.2qrgosk wsthadh escfBpeti fi c

ant [ - CC3 ble0dl Doy TRIGG LS, KR53 I haulurmn, G, o aRdedli Kl Mafer m nal

H s6 tag. %fh stogram~overl ays are performBd o i ne™

transfected
wi th wil d-type iihe pmmaidineps (pkoprofitedianing l @fehn hics tuodgr tejplasmat he hurman CD3
epsilon chain with Nterminal Hi s6 ta .. ght hi st ogram, . test in a FACS
by et anbitalitabe MR Eom inE P Sheh B B B BRI ERME Sl 6 oc
HLP. Sanplagisr te @rst dew eddadnivieiel (A0 Cappfod prongprzols ditay rastd60n hidlig/ad. negati ve
control (thin |ine),. antfi wunman CDBCfantiéag y UCHT-1 as positive control
(dotted Iitdha afgcifrisaiofypdgtionsangiiedian ¢9-80t i - cD3 anti body H2C HLP in form
gf S chi rrFri (r:] N timdne gt @rt;t{ogﬁhéit isidlile?;[ed tldiash?mdam wﬁéﬂir@lﬁp}ﬁhﬁwsﬁ@ﬁpa[] abl e
i nding of the UCHT-1 antibo to both transfectants as. conpared to the
i sotype cARPPBIIAERGREtITIA IF?GC){ QB?HPE%%WQ% ayBRiFag st @onst r uct s.

Hi st ogrsam gy @fdcaaldoiPostieiin R dbdRdoraf c&ﬁiﬁisﬁghhpr%, & prdinpg@enrhigcul e H2C
HLP only to the wild-type human CD3 epsilon chain but not to the H s6-human
CD3 epsi | GcPflerpalt thFﬁ‘égénqi eiIcPEze fb Akt mateatiely peesprplssalitheiepd nus i s
essenti al fikciDiMERmePhzI01®r FEPSSccARGAY GSccpRFIE kil heRB Is iR PHOMI NY

nmol ecul e H2C HLP. Figure 10 FACS bi ndi ng anal ysi s of designated

cr 0ss- speciidsnggess thing ati dpelclrdm abogit fgr greatpraivhcreivoge pritdese fmaHO cel | s
transf ect i PAWORBR P ' - , CHO
cells tra%@ g%%%ﬁ&a§% cyn%nn Sﬁs ﬁ%@%ﬁ%§“§ﬁ§$ﬁgﬂ§%£g%%hggggrg2ﬁ?ﬁe 4 119
LnPx. 2Phe desO8S targeti ning is performed as described in Exanple 10 . The thick
| ine represents, C I 1 2 mg/m purified protein that are
subsequent |y iﬁ%ﬂ%&#@@eﬁﬁﬁﬁ&%ﬁgrﬁﬁ%?-his anti body and the PE | abel ed

det ecti on anti body. a)Tthe AMidpsethias$ ogarafin.k bhabontef1l edhk aphemadigatime & contr ol :
cells only incqgatednﬁﬂfg(%h% ?%I%f§i§2%pti§oq%lpnp the detecti on anti body.
Fi gure 11#%E§n%|88?ﬁg %ﬁaly§f§ of d‘g?gnaog'm%roggﬁs% cies specific

bi speci fic single chaihe PoOd&E hacd SiedoHQ), cefl dbsutt762n8f e thiedla wiedibn The ohuman
MCSP D3, ma + T.cell line HPB-ALL, CHO cells transfected with
cynonggbugﬁthﬁgggyﬁﬁBmﬁlﬁﬁ8gﬁﬁ@dT cell line 4 119 LnPx. The FACS stai ning
i's perforned asi) desembikhetid)(JkXpidhlethalidg a mag atehufider tHepRasiepr esents cel |'s
incubated with 2 nmg/m purjfied protein_that are subsequently jncubated
with the &PFRAFEONZHRG Fogh fime EropREl SR RAPUREFBA SHORbSAPISTRe ¢ hi n
hi st ogr amdfiehfe Fik HQC iSadinfifist0RABRUEE,,§ R bdoRlepracsik bBadM d500 Reybaiied with the
anti-his anti body and the detection anti body. Figure 12 FACS bi ndi ng

anal ysi s of desichniriber f‘é?h?égn@b’ééliré@e@ﬁédﬁtﬁ(@ foy debisering apharpagrwicghai n

const rigct SofdpQi& s phfi@n s Red edrddk k%@ﬁ&@néﬁ%!&lﬁi’ﬂis%%ﬁtd@id fdema CD3+ T cel |
line HPB-ALL, CHO cells transfected with cynonol gus MCSP D3 and a macaque T
cel | |i ne Phampgeytigihconppati@mATgni degedprpcamprisag haprpead, eihderpceytiselly i n

Exanpl e 10,ccopfBf dhftlifeloot laRE LGRPESANLS Ea‘?ﬁlh&u{i%(ﬂyQ@Lteggbl\é‘s%}hthgreﬁgl m
purified nnngnerlc protein that are suBsequent y incubated wth the
anti-his aritcrdoshyd esatheptazol PEr phavaheuticdy ectepiable adlt thiygoly is rilhesed Aibm hi st ogr am
line reflects the negative control: cells only incubated with the anti-his
anti body and the detection antibody. Figure 13 Cytotoxicity activity

i nduced by desi gnated cross-species specific MCSP specific single chain

constructs redirected to indicated target cell lines. A Stinulated CD4-
[/ CD56- human PBMCs are used as effector cells, CHO cells transfected with
human MCSP D3 as target cells. B) The macaque T cell line 4 119 LnPx are

used as effector cells, CHO cells transfected with cynonol gus MCSP D3 as
target cells. The assay is performed as described in Exanple 11. Figure 14
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single chain constructs redirected to indicated target cell lines. A
Stinul ated CD4- /CD56- human PBMCs are used as effector cells, CHO cells
transf ectwo 2oioi293sanan MCSP D3 as target cells. B) The mataipreoshsewBl | i ne
4 119 LnPx are used as effector cells, CHO cells transfected with

cynonol gus MCSP D3 as target cells. The9 assay is perfornmed as described in
Exanple 11. Figure 17 Cytotoxicity act vity induced by designated
cross-speci es specific MCSP tsfpeci fic single chain constructs redirected to

i ndi cat ed SfidrgEdowdpm pfapisof frym gpquid Phgreycrelicrein eps B $FETMPBMCs are used
as effect oline@ltiSd oA P&lokSardraaB&ng e &hdwititie Ay BBt MORRr D3t 4 BVIget

cells. B) The macaque T cell line 4 119 LnPx are used as effector cells,
CHO cel | s 4op&ied#&et ed Wi th cynonol gus MCSP D3 as target cells. The assay is
performed as descid BE6leifst ExRIRIBleItherdTi Qure 18 Plasma stability of MCSP
and CD3 cross-species specific bispecific single chain antibodies tested by
t he nmedsurenent of w®ytherddidesethps amepiredundatiie eldsmpy cagenilataen-gme pijac

desi gnat e i i : i i 9% I at 37C
and 401 or R e e B L B s

i mredi at elagmpmistencd AU Cyih,ep) ascdit ddasty 830eu T igrigL ovithwi % lsodfficianidif virgtionf pl asnma.
CHO cel |l s S i th human MCSP are used as target cell line and
stinul at eéa@%iiﬁ%ggo%g&han PBMCs are used as effector cells. The assay is
perfornmed as descri betheiPM Bosampd €mdsh arcaRingertbe f8snhandonta@krativneimandve ecovery

(i.e. redistri.bution) o lute T.cell counts (.open.sgua in

ber + phidh al T B8P el PR S S P ThELP ERE LS MER P 3 | g
33| ?)f ;r?b:aiﬂnlgl)iite@ﬂlQAIPG@;ﬁ,Sgwﬂéaal (15% hn‘tm{gnﬂ{: with a'f%;1 crgfﬁﬂ&hf t_@f‘![amisiictri ve tar ?et_ B
cells ille i a s), during the starting phase of intravenous infusion
with the C‘fﬁ%l?ﬁ%ﬂflﬁg‘gﬁvl ecul e CD1 9xCD3 recogni zing a conventional context
T orol 1 ter bl oot The tirer data pornt chows basel ne. Counts | mrsd: at el y
prior to thé }?Péf’@triog@ﬂ?rrf?*}f inéﬁ?eadﬂﬁat?ﬁlat%?@ﬂéoﬁé%%? prd g ven in parentheses
besi dejst he pat ii@n} prwil@kinctid GUY SroRR(AYinRe RRAL 8da Undeflhk plageh st ri buti on
(open squares) in B-NHL patient # 19 (Table 4) who had no circul ati ng CD1L
9- posi ti veEORGERFRIONBIRRFUNY frem fimedcroryhan G d9scaraimiierce petPoeNt kaprpt ons
under contjau@ESird B AVRMMStel DI ANBTON) Wr b el 8X B 18t 1306k 4/Hg dose of
5nmg/ n2/ 24h for one day followed by a sudden dose increase to 15ng/ n2/ 24h.
Absol ut e cefla ‘bounffisicard vaiiaton rangingdomm ¢&F0-s per microliter blood. The
first data poi R 2 NAMRHRARRbLARCAAN Bl IR HARIY: Riil@heho the start of
infusion. After recovery of circulating T cells fromthe first episode of

r edi st20i buthromeeuticglgempasitiyn t heatiqng ax tveh thesphrempiisiGrradmisRaing thaidst epwi se
o O SRS AR SRR AR, ABRERBrSROns SRy sg0c of T coll
dom nat ed phyrnwoaftigsliyoswcagnablaiag drarefitaat egmep(aBdle Re pbatedeutficadlyl dceeptable

redi stributjgn i B- NHL, pati ent, whq devel oped t.ons under

repeat ed isﬁf[tr 5{/6&1(gﬁlgrebnoﬁa{flségi)nﬁ?qf%zio%enOWq}aﬁma(ﬁBTl‘ggﬁfgyé%ﬁ{%%g "R Absol ut e
cel | countrsleaké frginkeid vinit d&QA0rme &l al (81 pffroniralsyuold bi @ratéd] ebaeinDhewnindagsi on ti me
for eagh bolus adm.ni strati was to 4 hours..Vertical ro i ndi cate
the st 91 BomtOHEE M i gorsrtd SR Binin St fn ) BRMGaE b0 s
adm ni str atpMaoshowrgdte T cell counts imediately prior to start of bolus

i nfusion. Each _bolus infusion triggered an episode of T cell redistribution
fol I owed by reddRsRfoe forgeomengazele it s prior to the next bol us infusion.

Finally the third epi gedevabseha¢@hleal 6 Hidet fbplatia YRScRASAOCHRAE BghW th the
devel opnent of CNS s&rrptom; inthis patient. Figure 2 1 Conplex T cell
n

redi stri bufabRAMp &g &an thefev deunrdaiisicrpdpe qut fhbouentitcnthg AM dpicds 4)

Wit houy CiailiabledBa GO, I BPdul XS0 hR[ Q@RI Bhecel Is (filled triangles),
during ranmp initiation of 'the CDL 9x infusion i.e. even gradual increase
of flowrate from abhihstPM desg hasoa megnpreppyngdattheiplpsproconpratrplignsimeaurour s of

treat ment 'frcél?ﬁfﬂle ULE whEh the GRY H@Ssﬁ i m&gﬁk%ﬁ%ﬁ td ShotPhRR! drdr BE [31\/1"&10%5 pl iter

blood . The first data point asel1ne counts 1nmediately prior to the
start of iadfmigstemd (AUGesGDDLT $he@D0dudee/mk; gi ven i n parent heses besi de the
patient nunber. T cells reappearing in the circulating blood after the
initial redistribution triggered by the first exposure to CDL 9xCD3 are
partially induced to redi sappear fromcircul ati ng bl ood again by stil
increasing levels of CD1 9xCD3 during the ranp phase. Figure 22 T and B
cell counts during treatnment with CD1 9xCD3 of B-NHL patient # 13 (Table 4)
who had a significant nunber of circulating CDL 9-positive target B
(l'ymphoma) cells (filled triangles). Absolute cell counts are given in 1000
cells per mcroliter blood. Thefirst data point shows baseline counts
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first data point shows baseline counts i mediately prior to the start of

i nfusion. The CD1 9xCD3 dose is given in parentheses beside the patient
nunber. Rvounw/@4338bdel of T cell adhesion to endot hel i acTad2®/isndaced by
nmonoval ent binding to context dependent CD3 epitopes. Mnoval ent
interaction of a conventional CD3 bindjng nolecule to its context dependent
epi tope on CD3 epsilon can lead to an | osteric change in the conformation
of CD3 foll owed, by the recrui nt of Nck2 to. the cyto | asm ¢ donmai n of CD3
epsilon (G| etla megigdinye a@&ﬁig’%i‘@@%as%‘ipfi remaps ahphost 4 goﬂng@ErtfPﬂ/ﬁPhked to
i ntegrins iamot MNetdd angk rbdeking Rt Rat€bf AlleastBORG)oNatd Rev Mol Cel | Biol 7 :
20), recruitment of Nck2 to the cytoplasm c domain of CD3 epsilon follow ng
an al | osteric dhahBrmpcokieticok pisthryne amearges WidSUGR PIFRYI ng of a
convent i onghcslidal el aﬂver@érﬁﬁﬂlle‘%et()lﬁﬂéﬁ it Bosela i fBre@ o S0 1RuA3) to its

cont ext dependent epitope on CD3 epsilon, can increase the adhesiveness of
T cel | $ t gflendefiFeHosglis 49@1111@61@9 (/E*Uézms? f@ﬁ?ﬂO}mQWQl@hf%@ui 1’5@@@}? inggnlon the T

cel | surface | 3o, N} LR ReAHIRRLYE d SALALILY R depaticabanal | i ng.
SR P B E ol PR £

Figure 25Cytotoxic activity o test materi al
used for tdemppsitii tpe pgtiandin nend t}rywofmblgptssmmncﬂmmsteamgde@&pabed ai n Exarrpl e

14. Specif S
standard éJ hﬁ&a\éédﬁ%al Comg Esqaosnelgglgéggs\éa e1§15§ ngﬁ rg%g??t eﬂj %@%LE‘S%QI CD33 AF5
VH VL x | 2CcégtdbMlsalt Apsay) addlemmepnazovlasor ﬂz&rim@cwuscall}?lae:eptablaquletha'reoeI | line 4

119 LnPk s _used, as Sour ¢ ransfected with
cynono %uiﬁe&%wd ?5\9818“320 ? ar Bhatrm Cé*P{lcaﬁly E?Cfegta?% alt @18”?11 P r%IFaSS‘Zferr atio
(E:T-rati o;ﬁidvma dd&: fdrm atkip ctifae abauad bogreaér, @D&BmAEBth—Hds’h foemliC VH- V0L

required far .half-nmaxipgl,tar et cel i s .(EC50 cal cul at fromthe
dose. r espdiEdTerFle 1 AR wbaecghagor fgintrepla B uaR & Bt ang
ti me- depenmedto tglggl et i on of CD33-positive nmonocytes fromthe peripheral
bl ood of cynompl gus r%nkeys t hrough i ntravenous continuous infusion of
CD33- AF5 VH- VL Uk Ploprofig tof napeoxge¥@fiched i n Exanpl e 14. The per cent age
relatiye to baseling {he.A d3R0N a BkarPOSObHt feabl §1GI) AL Wikt 2CP3RASItt | Ve
nonocyte counts after the duration of treatnment as indicated above the
col ums i LTIREARN rERINgdEom o231 Hs CYHEHDITBUS TASHREY SOTseRrafoR - el . The
dose | evelgdnh aﬁout'2r5ftH§b&f?4fhbﬁPéV'a'h§t e) is indicated below the colums. No
depletion of circul ati ng3 positive nonocytes was observed in animals 1
and 2 treated for 7bd#y %ﬂosahmee@fCreﬂofr?g)Wﬂéing/mhwath@r%ﬁr:@,ef@eﬁd 4
treated f(Uf VZrlagl%M?a gfngeﬁ ﬂP?&%?énd@%é@é m ozltrfrc&% fﬁﬂo@gmmg‘ﬁour@om tive
nonocyt e counts wer uced to 68% and 40% o aselin respectively. At
240 nOn2/ 24h di) rowdaat’h hglemclpmgagasw phiokoeips atsaburirde) el grestr foahpitet el y
depl eted fr atnent (animals 5 and
At 10(?0ﬁ O}ﬂéfi%gﬁhﬁng{cﬁ{ or?g ft%‘lg Ir)%{} e%gtq‘%glﬁé%é?}lﬁ)agm tive nonocytes from
the peri pher aI i) mmmhrmmkmemnpdpklmdﬁhlhaeagiyn&ﬁn gra Unddathe pfasha eat nent
(animal's 7 and
bor | pher alcoBr Bt e R kaR e oo Wiy L0 R ERART B ds on of
CD33- AF5 \dfteMhe firsk a@e\ﬂ-hd\a‘hmfsten’edI{AUdaM}sfoabsoix%@raﬂ@émﬁa/tﬂadh.lsm)mhgrm cel |
counts,.are in 1000 cells per mcroliter blood. The first data point
Shows Hasarfteate e ahraaan sipngtat M0 che seart of infusion  Affer
initial nmobili satitBranofheldXEbdmumoB)ire&ediera rﬂ@hdd’lter ddliveingla?pHaptidcsuticeon st art

of i nfusion CD33-m)noctytes in peri heral bl o (filled triangles) are

depl et ed BY™PREIIHP AdaUnLH Begd fb")) > SRR e@mn%ﬂﬂne}osfa R{FYE to the
respecti vehb@sRitRel oMipbliSordd b GodeHoint oniphing GAMOSR, & phbfhiddsitiem
Circulating T cell counts (open squares) show a |im tec}3 initial drop

fol | oned HRgcspiablssalt therof.jand grepiepigzelper phasgasratcally agsepiahic self thereebhas- posi ti ve
monocyjg ¢ &ﬁ&@gal&%lohléplgkcgé"o? fafmbth0daBY 'a@ceﬁﬁﬁl'e‘éél% MeiRbf, N@é@as%er'ﬁF VL x 12C
VH VL test material used {) he in vivo study i n cynonol gus nonkeys as
descri bed s uBitdagsl ferm g %PHS@@EQW plouf § o greger, Wﬁﬁ%wﬁ pniydose rget cel |'s was
det erm “edadh{hlﬁe?& andas ol a%selﬁaraos@&dﬁg'gbﬁe' a%ﬁﬁrﬁst@l%é Woutto AL BRELEPM
concentrations MCSP- G4 VH VL x | Assay duration was 18 hours.
The macaqulesctodekét: |ine 4 119 LnPx was used as source of effector cells.
CHO cells transfected with cynonol gus MCSP served as target cells.

Ef fector- to target cell ratio (E:T-ratio) was 10:1 . The concentration of
MCSP-&34 VH- VL x 12C VH VL required for half-maxinmal target cell lysis
(EC50) was cal cul ated fromthe dose response curve with a value of 1.9

ng/ M. Figure 28 Absence of initial episodes of drop and subsequent
recovery of absolute T cell counts (i.e. redistribution) in peripheral

bl ood of cynonol gus nonkeys during the starting phase of intravenous
|nfu5|on vvlth the CD3 b| nd| ng rml ecule NCSP—G4 VHV L X I2C VH-VL

S " . " P, . Al o, N B



cells incubated with 5 ng/m purified bispecific single chain construct or
cell culture supernatant of transfected cells expressing the cross-species
speci fi c Wo2peai2p3izs anti body constructs. The filled hi strogreBmowsiioect t he
negative controls. Supernatantof untransfected CHO cells was used as
negative control. For each cross-specigs specific bispecific single chain
construct the overlay of the histograhg’shoms speci fic binding of the
construct to human ang cague 3 and human and nacaque CD3. Figure 30
The di agrans sPKofP¥ BOGIIST BPrQRR 3BFiGim r el ease assays neasuring cyt ot oxic
activity induced by,dgsiAnabRhacs assr SPE6F ASusNaGihi andDB3diepesttd ¢ single
chain constructs redirected to the indicated target cell lines. Effector
cel | s wer enafiBym gergnizdion hHiof §4m PR Zaxi9ahut 4heuiset™or ned as described in
Exanpl e 16.5. The djAgkWhd&ka& 4 heARODNSH 84 61qle/MBGR £ ABSHS ¥EL of he
potent recruitnent of cytotoxic activity of human and nmacaque effector
cel | s dgaiffesm abwyhbhtoghentiddaese CD33 transfected CHO cells, respectively.
Figure 3 1 SDS:: 8} 4; [ ' t i iLaon of the
Cr 0ss-speci es §E§§F??é}B?@g%%?@%gﬁg?ﬁgﬁ?Hgﬁg?ﬁgﬁﬁpggﬁpg’ e%#%£§?%59E292F3
HL x |2C HL24 Iganpiried aftergpaching sehdyastas of 4t deastabbutdits emde supernat ant (SN) and
the flow throu |L . L ndj ed. A protein
mar ker (M mas%lpgéyﬁﬂgggﬂgﬁz kié%%%@ﬁﬁggg%ﬁ%?%%%gﬂ%f%?gkﬁﬁﬁand with a

nol ecul ar osedegiretidnetneamnyepora fiche GErokidan ifirst tidre 1 SHBiFHASEd getbode¥Onsty at es t he
efficignt purifi.catiaon of .t.he cr -species specitic bi Lfic single

chai n 1or & e RPN E fminidred LSPERERY pmepaiie nibertd TR e
purification néihathedenbsdiled, naprokxacanlbe plcde? as thadreW\Bst éx #n drh@int ofet ect i ng

t he histigjne ta?(gpnfirns the identity of the protein band in the eluate
as the cr dSSHOUT XY Wyecific bispecific single chain nol ecule. The faint
signal for theIf {DvinbheOeHghd AR neprokert dah Be pREGI bd HE frekebL€ tnl ManiBahhod
further shows the nearly conplete capture of bispecific single chain

mol ecul es B¢PU &L fi cati on method. Figure 32 SDS PAGE gel and Western

bl ot npni tori nq;npa@n@h@riehib@@hiem)n@fm&heaﬂeﬁﬁ@eﬁﬂqﬁ@hﬁ%m@ﬁbﬁﬂ@ofbi specific
single chain nol ecul e designated V207C1 2 HL x H2C HL . Sanples fromthe

el uate, t HbagRCcputicpllyt ageept Hheft iRATOXEISKS- AAHUP RAPTPXSBw t hr ough of t he

col um (FT) weng, apabydasbaftont, RAUGRIEGe cbh B RERhMsTBAdLREs i{Maitv@s appl i ed as
size reference. A strong protein band with a nol ecul ar wei ght between 50
and 60 kDa in the Spsh rgldirgak e RePEtZels, erhammaceyticallit acgeitabis @lt i on of

t he cross- i i j LG Bl { a very high
dogr e of Baey g PR okt T B B Rt B ' Lol e
17. 2. 2Phe epesersezlehl ot detectingthe histidine tag confirms the identity of

the protein ba i I r i 1.1 i ific
Singl e chai n my bons SR RLE AhEaf! ATAARRELFR AR AR D (i
sensi t i ve adebepiesanninraptamodntfto ptovele abhows nighd esvaaplagoleonpl et e capt ure of

bi specific sin Iet%Qai%iQ%%§c%#qﬁmQ% thg»rgrhfigq%égg et og. ﬁ% ure 33 SDS
PACGE gel and Y “Bot ORI S |ﬁg’?ﬂee%u?ﬁ$9c [BHegye %éxﬁ?os%-species
speci fi c bukpesiof,icen bd pregdeat ialhabmonm tepolide desik gphapedcsdhbplaxdtd 2QHL. Sanpl es
fromthe el uat ﬁ t he cell cubkﬁre suFernat?nt é%g% anqﬁhhe fl t hr ough of
the cotumm ( FT) WARE! Bttty SBhOdRth P EaTaRT. & PBPEFRIHLY RErr e “Yias

appl i ed ash&tdecan®t @reedit & anAnsiuh O Pr@idetaBbm 30andofWhdheprazoRl ecul ar wei ght

bet ween 50 and 60.§Ea in the SDS PAGE ggL deno sﬁrates t he efficient
purification of™{tHernClMesEnRygERELhSHeAt P gt ?B@ YRgsEiql E™eHaRh ol ecul e
to a very db@h daghi@er ®r aBbiktiaDy holut feribd it R&THh € Predyskald i€ at leanatvRt hod
described in Exanple 17.2. The Western bl ot detecting the histidine tag
confirns tW&-identity of the protein band in the eluate as the crossspecies
speci fic bi spegh {diGnGth@IhBoGRRhNHERHEE Y Bne IEhidH @R astiB piEmAihow t hrough
sanple in this sensitive detection nmethod is explained by saturation of the
affinity copurkd eueecates fersbotijagh hewrneand piiariresshiag steadypéagd 1 pcleast fpue chai n

ol ecul es 45, the supernatant. Figure 34 Standard curve of AFS5HLxI2CHL in
50% macaque nonkey serum . The upper diagram shows the standard curve
generated for the assay as described in Exanple 18.2. The | ower di agram
shows results for quality control sanples of AFS5HLx|I 2CHL i n 50% nacaque
nonkey serum The recovery rates are above 90% for the high and md QC
sanpl e and above 80% for the | ow QC sanple. Thus the assay allows for
detection of AFS5HLxI 2CHL in serum sanples in the range from 10 ng/m to 200
ng/m (before dilution). Figure 35 Standard curve of MCSP-G4 HL x I2C HL in
50% macaque nonkey serum The upper di agram shows the standard curve
generated for the assay as described in Exanple 18.2. The | ower di agram
shows results for quality control sanples of MCSP-G4 HL x 12C HL in 50%
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Fi gure 37 FACS binding analysis of the 12C 1g@ construct to CHO cells
expressing the 1-27 Nterm nal am no acids of CD3 epsilon of the designated
speci es fweadiwmozsgnonol gus EpCAM The FACS st ai ni ng i s PperdRnmed1as
described in Exanple 19.3. The bold |ines represent cells incubated with 50
m cell culture supernatant of cells expressing the 12C 1gd construct. The
filled histograns reflect the negativ ontrol. Cells expressing the 1-27
N-term nal am no acids of epsi |l on of sw ne fused to cynonol gus EpCAM
were used as né@%@ XPéaIb%VﬁP%g%er rﬂb%ﬁi?érth%‘é‘ﬁa%/"tuﬁletaﬁgaﬁég‘é‘iag'ﬂlﬁé“%ﬁtroI the

hi st ogr an&eﬁai_ﬁﬁﬁtlaxo@amgera&& SorRbfAL NG helr feh8d 412 rdabithg GOFLTaHGE att O 1- 27
N-term nal am no acids of CD3 epsilon of human, nmarnoset, tamarin and

squirrel_ﬁﬁﬁkﬁVPVEW@ure 38 FACS binding analysis of the 12C 1g@ construct
as described i m FxaRRLEI AP dafboliRD tHelReaWintali e pM hdQiberlaliGl M nal  Hi s6
tag as described in Exanples 6.1 and 5.1 respectively. The bold |ines

repr esént (Eed) Hr nancensatsed lagptt 1 netrel sithjah gDl eaeligodySIUCErm7- t he
penta-H s gnti body (Q agen) and cell culture supernatant of cells
expressing the 12C 1g@ construct respectively as ind icated. The filled

hi st ogr ans r ef llee furtet dngpod maanb dlteedeaniniadxiraum plaswid eangerttratron ((he) fg@  ant i body
as negativ I per two histogram overl ays show conpar abl e

bi ndi ng o#SPﬁ%QiEE#Fﬁ;Qﬁ%|EOdy to both transfectants as conpared to the

i sot ype cont r olln gkt mo asnrsatl ifurtheexpbeisséent thomednotrén underghdplasumt construct s.
The centre histogram overlays.show bindi.ng of .t he .penta hi.s i body to the
cel 1 5 Dpralieh SRRl fim R ey Mo Se it BROLR Ry PBARSY 10 <o
cel | s exprafssihadrst Hese\ ddehibiytped CAB Cep’sfor esonehakzsle (S\WI3CB3g/mlheith ower

Hi st ogram overl a S shOM/bi?ging of the 12C 1gd@ construct to the wld-type
human CD3 QpLCIEBP VAR B {*not to the Hi s6-human CD3 epsilon chain. These
results denonsti ado]gaet &abocama‘:ﬂt,etﬁ% hiegearrsa' mlsr ths Fl@&ﬁzﬁéﬁnb@itraﬁ@f—tiﬂﬂb aﬂiv@gl of the
crossspeci es specific anti-CD3 binding nolecule 12C to the .epsilon
chain. Fi dIteU39*FACSOBIREMG A8l Y SF§d 6t sbgrsidgiatsade e &%’Ea es specific
bi specisf i Gdsingbed cAaC ), FRPSHeshsoIt R 265208 hisud/mansfected with human MCSP
D3, the human CD3+ T cell line HPB-ALL, CHO cells transfected wth macaque
MCSP D3 and t hén yi@agiie cmbediment, fhgancan gregupdepihe plaspa eecgRraion-1iRE FACS

stai ni Ng V&s ARk fhiBdo %elgﬁl%f:didsp%dad;n%ﬂﬁé@m BotiD4 nbiR a_h}?ﬂ tfle hffs’f‘@cl%e is

represents cells incubated with 2 purified bispecific single chain

2 g . .
const ruct a@mingpied Aldernbioasromepneds hishept2AQ) Iyi st withea %icagfifieicetdi n
construct LEshechiNe ¥om 20R0f 111 ed histograms reflect the negative
controls. §upernaﬁ%§% of untransfected CHO cells was used as negative
contral0 for bi mdysignaethertehdodimeat thenicararea pndst thgipkaswh adnecetoaiontiost wit h
i rrel evant r . LT Gl . . i i.pding to
the nosp P EIRELGREREL Wh ke I8 1 BB RRABELA 1EASE e iy ROH
bi speci f i adsiimgtred ChdCsn clonsomaptazdlhis abwe 2D@yhrdfig/tahe hi st ogr anms shows
speci fic bindi t he canstruct. to human an cague P.D3.and human
and mcaque cogr b GHRARSE s AR n B bR AR Sad R e
Cr 0Ss- speciues fapetné rao MESPildBd s p &cidiidstsicd gl abotitdihous aftsit thefitssdasedi r ect ed
to thedndicat.ed t cell lines. Effec cells and effector to target
ratio‘%kréﬂﬁwggmﬁé§%8§§“)ﬁﬂ?@g?ga?ﬂ%ﬁéLﬁgég@)@é“%54Torned as described in
Exanpl e 11. Then ditdpfuath® calbedifdeyt, the iiwas hica ifddp He®Msma koEenisRRGitiak speci fic
recruitment of cytotoxic ac%ivity-by each éOQ§trUCt' Fi gure ? 1. FACS
bi ndi ng arf3r{dioet BPC 68 MYARIBUICE Ssmipaerey pwciiiiopspiiephe it ¢8ingl e
chai n consiimitGitsred PAGHD, rRl bdnicpransé @Q@@ﬁhﬂ%%/ﬁlmm%@gﬁiciehm human CD3+ T
cell line HPB-ALL, CHO cells transfected with macaque CD33 and nmacaque PBMC
respect i vel{iationgd 4EACS st ai ni ng was performed as described in Exanple 2

1.2. The bold ki pesiill fRI-BSLOELRRS thiGRAT &AW ATt AfRla EHdh S Uper nat ant
of transfected cells expressing the cross-species specific bispecific

ant i body dipssturyeciran timp gerpiwhicr frsh lese dippdanwisterstl teabout Hehonesgdies the fisshnt r ol s.
Super nat ang of ol 8] OlEd, BIGALIZNAS P AsuAaaL] ve control . For
each cross-species specific bispeciftic single chainconstruct the overlay of
t he hi stograns shows specific binding of the construct to human and macaque
CD33 and human and nmacaque CD3. Figure 42 The di agrans show results of
chrom um rel ease assays neasuring cytotoxic activity induced by designated
cross-species specific CD33 specific single chain constructs redirected to
the indicated target cell lines. Effector cells were al so used as

i ndi cated. The assays are perfornmed as described in Exanple 2 1 .3. The

di agranms clearly denonstrate for each construct the potent recruitnment of
cytotoxic activity of human and macaque effector cells against human and
macaque CD33 transfected CHO cells, respectively. Figure 43 T cel
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wi th sol ubl e human CD3 epsilon (aa 1-27)- Fc fusion protein and had been
additionally bl ocked with PBS 3% BSA. Detection was perfornmed by a

nonocl onavoanto/02p33ag- Bi ot i n- | abel ed anti body fol | owed byCT/GB2009/051108

per oxi dase-conj ugated Streptavidin. The ELI SA was devel oped by an ABTS
substrate solution. The OD val ues (y Zg;i s) were neasured at 405 nm by an
ELI SA reader. C one nanes are present on the x axis. Figure 45 ELI SA

anal ysis of periplasnic preparations containing Flag tagged scFv protein
fragments from/S&IEEIdinnb s harcCWighhee OFBPY a8 AP dwgﬂar%%ﬁ%% of

sol ubl e sGlEYutBDO LRI JT sdill AEHFBESordhainthc &t IPactéh iRy At ARHRE h@atil | s of an
ELI SA pl at e whi ctﬁ%‘hadnot been crg)zlt ed with yﬁduén%bn CD3 epsilon (aa 1-27)- Fc
fusi on pr 081 BRIt esimeRraRelE-ePharpesviy2 i racepiablealythiceh 39 BSA in PBS.

Det ection was pes i PEebOiment"ROREARRLH@NEdmfosRign Bl @i dzd ARR! ed anti body
foll owed by peroxi dase-conjugated Streptavidin. The ELI SA was devel oped by
an ABTS suflegprigasabais PO mgf saheapopyey.oir pbaymageugisdlly)acegprableselathgreetl abd 405 nm
by an ELI $f ﬁtes@&%rogsa@%%gw IRE R hRarALEAEON qc&gtam%al{tfh%bg; Figure 46 FACS
bi ndi ng anaPyS|s of the designated cross-species specitic bispecific single
chai n const r uctlisy¢ten@decobbdigenty tashie dossdomi & ladmhstdnerhtsiceRSR fotraman CD3+ T
cell line IEJFS’E @gyk CHO cells transfected with macaque PSMA and a nmacaque T
cell line 61 nPx. The FACS staining is performed as described in

Exanpl e 24. 4. Thsilldmothkr ¢mbvdimaen rtieswent ®sckh $s ddnguikiated dvios & Hayclel ht cul t ur e
super Eebt ant Sg@gatl are subsequently incubated with the anti-his antibody and
the PE ab&ed“@8t ection anti body. The thin histogramline reflects the
negati ve cont r @h stilcet hisotlenkiybodimehathe gatisht ih nediethandflis fi & riakpatlkedy and t he

detection anti body. Fjgure 47 otoxic activity induyced t he desi gnated
Cross- speci es glb%%ia??thgl‘}@ﬁ%‘&e%@e ?Ii‘lséglpé‘g%‘ﬁésl'?‘?l F’F%‘teag?ftasﬁ%é%s&iof ected to

i ndi cat ed di@r@etel&@dd frdn pas andShfl@ndat@n. St i mul at ed CD4- / CD56- human PBMCs
are used as effector cells, CHO cells transfected with human PSMA as target
celI's. The as_sé‘g/a} hrFkor et 4 A Eeepdtsed Lfﬂn@%@ﬁeﬁf@r %{?ﬁogl%lrlfisgyr_e 48

Cyt ot opsi C rA&iInhavdidl ¥rthrIE UGRG0OM e tRRdARS]T gnabedinafi@shespreci es specific

bi specific single chain constructs redirected to indicated target cell
lines. A) and HB)ampHisr prbedientithepatieny ip needgharedf iy pame frepteddeicp dEae Fect or
cells, mqi&%&%lg&@qgngﬁgiggnmggnmque PSVA as target cells. The assay
is perforned as described in Exanple 24.5. Figure 49 FACS bi ndi ng anal ysi s
of the desi gnatieretergby cobediment, hgdetiant o nspdiherepf ip beigg figdted fohai n constructs
to the hur@{%ofr%s Qﬂéjnji k&@aﬂﬁgﬁtﬁkﬁoﬁﬂggﬁﬁﬁdf ilslorlaic'aﬁlb{n%ﬁherg&e human CDB+
T cell line HPB-AUL and to the macaque” T cell 1ine 4 119LnPx respectively.
The FAUS st ai nilmgetwaghgembodimett, ths nebes Enix herdaidiA Mxdasepif@aaxen.is The bol d
lines repr t ) S ol i l.L.ur r f

transf ect e%‘szec}%/ lflg%el!)?ﬁr/eogg‘#ﬁg&ﬁ%é%%gggsi;ir)zeag]%ieséﬁé%g%#ﬁ?“ﬁ‘qﬁbgg{e%?fi c anti body
const r uct shouikhandfthd neah G.sfoogpidiAk! dosé Is€618 ighel mithat’h veefloatt vdl s. Cel |

cul ture nedi.um used. as gative trol. For each cross-species
specific bﬁaggéoélr@iﬁga%f%gﬁné“@%ngfw g&ﬁ%lftﬁﬁg?ur%hovm t heoverl ay of the

hi st ogr ans dendmaiotiat eabdiimeitnge okat O, 60 Ral ADE Hosk of haprexen RSMAutand hunan
and aq .. Figure 50 The diagr show resul ts of _.chr.omjumrel ease
25 aySmmdirimgL ey SiEwrtanLe Py A Be ) Rt Yrer 85 €PN Spect oo
speci fi c hiospieabdit 6.8 ippahieainaidim«istt, ;, Ue tisout edlhduect ed to the indicated
target cell line. Effector cells were also used as. indjcated. The assays
were perf or med ha%tﬂE@é@@ﬂ Hrepdimenhpra Gu: for S“I‘ﬂ'él\’{jﬁloé@ PhHET by | y

dermonst r atg® o |0 mt REthSYE\WBEOBSOF Ustasioh BE2PAUSEH nfe@fah ul,f NBMHoulf.0 Cyt ot oXi C
activity of human or macaque effector T cells agai nst PSMA-positive cancer

. gal ,
cel I's by thearsexdrpithe BanCve: fRUSHITYdosial @2 ealevitke i cocfficeni ficaP or the
macaquR) C&laliatdn? 24 add Qb WRdiad T guUfs@bout 10 FAGRsPI ndi ng anal ysis of the
desi gnat ed cross-species specific bispecific single chain constructs to
PSMA posi tive dettilyet apgherpgpdmentnhn geabSmp & fof ddd dets ofisanseicnéd i n
Exanpl e 244 fu 091 BAC U FLAPRARPELER BRRSISGnDARRA G henT AgbE. chal n

construct shown the overlay of the stograns demonstrates binding of the
construct seid IMidess iPSont @rtudionrend sndindieadue 1sGD8ut 1Biddhones. 52 The di agr ans
show results of chrom umrel ease assays neasuring cytotoxic activity

i nduced by desi gnhated cross-species specific bispecific single chain
constructs redirected to the indicated target cell line. Effector cells
were al so used as indicated. The assays were perforned as described in
Exanpl e 24.8. The diagrans clearly denonstrate for the shown constructs the
potent recruitnent of cytotoxic activity of human or nacaque effector T
cel |l s agai nst PSMA-positive cells. Figure 53 FACS binding anal ysis of

desi gnat ed bi specific single chain constructs to CHO cells expressing
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constructs there is a clear lack of binding for the bispecific single chain
anti body construct PMB4-C7 x |12C to the construct huPSMArat.598-61 7 .

Fi gur e 54w8Bi2novazge3ef scFv MP9076- A9, the PSMA target bi rderGB2HooREMASBI TE
anti body PM 76- A9 x |2C to 15-mer peptides spanning over the extracellular
domai n of human PSMA and overl appi ng W%}h t heir nei ghboring peptides by 14
am no acids. Peptide nunbers are plotted on the X-axis. ELISA signals using

Hi s detection are plotted on the Y-%xis. Fi gure 55 Bi nding of scFv

MP9076- B1 0, t YDA embylimets e mepsipt wdrE e ARTBHERFCENRYEIBL 0 x | 2C
to 15-ner (Repduirdesons RABRED RN Bl AMRIo&XE hdhi@lsterddab abled Roed afdman PSMA and
overlapping with thelr‘nelghborlngn&eptLdes by 14 am no acids. Peptide
nunber s artB® pMotased FRIIHECKANF s omEfrspidiN dateol guingragpls idetléct i on are
plotted on&henmY@miads, cbirabiEs of arbihibelbf®, Afd B€ F¥arfards dvbeOhe pRENSSMA tar get
bi nder of P Bi TE antibody PMF 1-Al1 O x 12C to 15-mer peptides spanning
over tHe ewpgeatratianging cugeniiom ok zpraeen BSNIV derg ioadarinigisrsidngabaut H t hei r

nei ghbor i epL; \; i dse, Peptd ed on the
X-axi s. EE%%% s%&ngfgpﬁggﬁg%ﬁygﬂggfgctfﬁﬁmgggqgﬂg§?gﬁggﬁé% g@%ggiis. Fi gure
57 Pot ent iiap1Yoigiabtwiths Yoopefficiofit of gFiatiovPf 876- A9, MP 9076-B1 0 and F 1-Al
0 . The potenti I el ] i i -di nensi onal
structure of h6ﬁ%ﬁﬁﬁgﬁwﬁg§g&%%g%ﬁ?ﬁggﬁg%ggn%%%%§§u+¥%§§p : or codes depi ct
scFvs and dohentregpeaotd aeveeioorh ope gero When dreyPM dbsest sdnobisterd od abounih PSVA was

d i - in.200 02: 5981 .- 6)..
oo 10 Mol s, s BB ETes Sk e R P Eh st PIER T8t v ve

non- | i m t icogffieianyflvesatiohaingpreditind80-85.bet t er under st andi ng of the present

invention and of it n dy.ant age XAMPLES 1. ldentifjcation of

Dsopsi | on Sequbht SR HBrdBh S TN LN o REH AR I ST aod sampl es

g; | It h ;ahf Q|doﬁwnﬂ%idﬁctﬁnsdwﬂ‘?&frcﬂﬁ liﬂ%tzas WRH gleg&;md_og‘ﬁog adaldPieRil |ti€;£ﬂodﬁm i fication:
| ri ac us, agul NUs | an al S Cl ureus. res

hepahn-tr ot agHBE BV a0 a%owgﬁt%g&] &H@-lpw%ﬁgzibéat 00 gt ng total

cel lulgr RNA age®kli fgn hiRthiPdRThdHE, 8hc BVRILRLIRE @ Imcbfh AR iRIcRNG pBkagd M ni

Kit, Qagen). The extracted nRNA was transcribed into cDNA according to

publ i shed PesnBRiEINgiMg Gy fream timg gergiwhgp the P dpsetipgdayninRigd i thHubat ed wit h

1.2 m of plQx Jaexaopel &L isqgmﬁhs)feréw b of ot 7100 ntgmut es and stor ed

&14,;@
of 4 mM™ of 5x superscript Il buffer, 0.2

on ice. Areaction mx consistin AN
m of 0.1 M di tlwestamth@rtembethr@mstiﬁmem argpy pedes e iplpsmp concppfiatiop-dgen) , 1.2 m
hi bi t or

of desoxyrJ i i : hage A
(Roche) an%‘l:{;l%.rﬂfbsbcfﬁrwfrlIQ %%Q%E%ﬁg%%?g@@giaﬁg%%?oe%o tRi(;ﬂt%%%iS\/\/as agc/?e . The
react i®n rdoge wadminmeautrhtAddoat..m) omaid aivpdesatoliesomkprazd@ismbenitldkd f ol | owed by

was. caol 00" e e IR aR oBgTHA I AR com Bl T il ) 2 "

i ncubat ed Zorwi?d thd PMtdes iatdBinis€redihebdut 1 4 hewt afeen thedDNAssefiy om each speci es

were subjected ta rate .35- ol.ynerase .chain r td 0 usi ng Taq
D pol y e BERCT e e foRRBePRg KBy P e gned on
dat abase reseafichi evico fiwehederpsddiregnt, She: AMNGRET TS EGEBLEHRE Titer Bhe (ISR | D NO

253); i 5 - T GGGCTCATA! 3" (S I D ] 54):. Th
e e R B TS e T e s B e st PRI 60 Ggeny and

sequenced Hobeghel tBEAXBIosYa! Rhfiligtice AGES TR Ys at k@6t 1900/ HENgenll WHH & Q) .
CD3epsi | on | lithrix jacchus Nucl eoti des

CAGGACGGT AR HAS YA HIEHER (B AE IR EREAACCCATATAAAGT TTCCATCTCAGG
AACCACAGT AACACTSAGANT Sk Gt el Gl A AARA| Me@@%@@[%lagma
GTCAAAACAAAGAAGGT CATGAGGACCACCT GT TACT GGAGGACT TTT.CGGAAATGGA

AGT GGT TAT FATRSa! tmeT ths A darsaaasaarterercr eyt 10
CCTCAAGCCANGAGHETIET GREAMCTUIRTRGAGETICEAT, AP .ae | 99 1 8EQ D NO_ 3)
QDGNEEMGDT TQNPYKVS | SGTTVTLTCPRYDGHE | QNKEGHEDHL L CEDFSEMVEQ

SGYYACL SKET PAEEASHY exanamveEmeymvetDbe AM Hepa hagmupaascaordpohspIngied eot i des
CAGGACGGT. - : -

A ACCACAGT ARAC A T A AT AT A PR A 10

GT CAAAACAARGAAGSTIOAR BAGEACRAOTTTITACTAGAGHA DT 0T CEXOAAKTEEANGCAA
AGTGGTTATTATGCCTGCCT CTCCAAAGAGACT CCCGCAGAAGAGGECGAGCCATTATCTCTA
CCTGAAGGCAAGAGT GT GTGAGAACTGCGTGGAGGTGGAT Ami no acids (SEQ ID NO  5)
QDGNEEMGDTTQNPYKVS | SGTTVTLTCPRYDGHE | KW.VNSQNKEGHEDHL L L EDFSEMVEQ

SGYYACL SKETPAEEASHYLYLKARVCENCVEVD CD3epsi |l on Sai m hs ci ureus Nucl eoti des
CAGGACGGTAAT GAAGAGAT TGGTGATACTACCCAGAACCCATATAAAGT TTCCATCTCAGG

AACCACAGT AACACT GACAT GCCCT CGGT ATGAT GGACAGGAAATAAAATGGCTCGTAAATG
ATCAAAACAAAGAAGGT CATGAGGACCACCTGT TACTGGAAGATTTTTCAGAAAT GGAACAA
AGTGGTTATTATGCCT GCCTCTCCAAAGAGACCCCCACAGAAGAGGCGAGCCATTATCTCTA

PNINT" "R A A A PSR NI VT " VTR R R FNT™ I NI NIN"T" 7\ N I NIN"T" 7 N 1T A S N~ 1 — NI N



2. Ceneration of cross-species specific single chain antibody fragnments
(scFv) binding to the NNterm nal amno acids 1-27 of CD3epsilon of man and
di f f er entwoantoahpizpanzee primates 2.1 . | mruni zati on of PoIT@B208/03¢108he
N-term nus of CD3epsilon separated fromits native CD3-context by fusion to
a heterol ogous soluble protein Ten weeks old F 1 mce frombal b/c x

C57bl ack crossings were i nmuni zed wt he CD3epsilon-Fc fusion protein
carrying thenost Nter no acjds 1-27 of the mat ur e CD3epsilon chain
( 1-27 CD3-Fc) ! %?tl#ﬁ%ag%@%?n?@é}%nf ithe RFARAERFinder e MRnacaeBCeAB g of t he

1- 27 CD3- Rfind 4$VcOaforlift 84r0 wHeh e M RIGRY is Qdmlalsiemdqawaumhéarﬁmer

CpGd i gonucl eotide (5 -tccat ttcctgat SEQ ID No. 343) in 300 ul
PBS wer e ithj M e sedmirtiged 4&1‘8 9%@%@&%@86 ranepegele e B ost er

| muni zat ipAR%/af tW8th a2 %Qefﬂaelﬁ%@vﬁﬁkleGMSI ¥ndRe g@é@aréaﬂuﬁd@leth@ﬁﬂﬁné/\ay Ten
days after the first booster inmunization, blood sanples were taken and

anti body sepeptirptionemegyayafsem timp Zeromden the M) dpssnis phgnistereditevgbouekt ed by

ELI SA. Ad [ t he Il Iine
PBal | vas o Sar o MU Rl ORtcd b Tt Y AR ¢ serum
titers werle2%6gmﬁig/mhrwtnﬂl>a %pgﬂfécrlent@fvmnm gle®. t han i n non-i muni zed

ani mal s. e t ary:
Constructl on O;ﬁ?%l %:V%%lﬁlf)l na %nrﬂl?og Ih{aﬁlrgir#ﬂi? m %rnggf}th‘gﬁgs%ﬂ%%ﬁgen %@Jﬁ]l ay Three
days af t ertilid@urveafsim tmnp eerolwdllan tHeeAMWmme a(kmhe@redcte hlbcslt \I\Qah@lrha‘tevest ed for

t he pr ar.a of t rdi t ndard Jroto l'i brary of
nmur i neﬁylbmm 8{]%08%}5 mm(lﬁt%;)e ‘ﬁgﬁ ﬂl)lg?qﬁal kapggﬁe TaZOF é ab(%? (VK) and Ig
heavy Ch8.|2’7793f*lug1lﬂﬂ€aﬁcb@bﬁr¢al(é&ﬁuMﬁlp&grﬂEﬁdrﬁ:eMﬁﬁom—ﬂﬁﬁtcﬁmeﬁedl by RT-PCR on

muri ne spleen R and  VH. spe c nt hesi zed
accor di ng 1% StA th %M%B@magmmﬁﬁ% d;c) h’%‘i’tg“:]ﬂ@l‘réa%“é% 0?en‘g/a way to give
rise to a ddminffiekd @M[dCéiMﬁn)-f&SsbﬁmM ﬂ@dé(wﬂdofrﬂepﬂz@b Is&bf)ﬁ@%(hﬁf*@@fﬁﬂl fied heavy
chain V-fragnents andﬁﬂﬁ’ﬁ - Sacl aq:xngf ‘O recognition sjte for

ampl i fied VK DUNT 5B fuhesembedimenh homyarmanspticn commogioi Yt gosgrorm is

DNA- f r ggmanhsitiRly &hibidichhehs ﬁgatﬁeast\dﬂefcmah&aﬁéma fibsClapdriai®h SocoMMilor( GC) AG
GIG CAG CTC GAG GAG TCA CCT (SEQ | D No. _344) 2 GAG GIC CAG CTC GAG
CAG TCT caphertsyidgty sqnmyes @@wen Wr@mu@ﬁ@wmsm@m@w GGG GCT
(SEQ 1D Nain 340} is olWith GG ALR: CARGICIGAGHEAGICH @g@%&r@ﬁg | D No.
347); MWH5 GACAG GIG RAG CTC GA I'D No. 348); M/H6
GAG GIG wmlmttwmmwhqwnmmedlmgf aboww O@rp@tgre AAG CTC

%? %EQT%&@@H@% § egra%glg h&?ﬁma%%'f@%&t%% gﬁilegéﬁ\l}g%gf %@re%%dTCT A

(3 NU\Z&QBStﬂmemwlegg@lgamcglgtcalépa@cqgablg@ﬂt teareoftis eplagodsd at e @Hgpt @@EQbDID No.
352)); forO &gp C.alPR anmplification of the VK-chain fragnents seven different
5' - VKf a ecific primers (MWKL CCA GIT CCG AGC TCG TTG TGA CTC AGG AAT
Ccr (SEQ I D No. IB&8Jven KkReAinShT, cQREpAEGleTERhTGTRcTUELIGECcABOICEE CC ( SEQ

| D No. 35 TCG TGC TCA CCC AGT CTC CA (SEQ I D No.
355); érf%&{\sl&?ﬁac%é é(?%%@% " CCC AGT CTC CA (SEQ I D No. 356);
MUVK5 CCA GAT GTofECembldinhéd ckGAcCLX0l A pHaThacEsichBE R chilatlDsali3befof, MUVKG
CCA GILG AGC GA AGI CTC CA (SEQ I D No. 358); MJUK7 CCA GIT
CCG 2& Téﬁfwd@p%&éﬁﬂ@ab%%&re@@'EQ IDNo . 359) ) wer eeach
conmbi ned Whhafurﬂhel(lenﬂﬁ)dﬁnenvlésdilﬁdpf?blﬁaﬁo'rwwﬁﬂbeﬂiﬂibil%}éaBSdph%leIf@lgl‘[Hegébf,aCt agt
cgt acg ttt etc aag_ctt ggt cec (SEQ ID No. 360)). The follow ng PCR
progr am M%re?@%%iafBPHé)gﬁPﬁll‘Hﬂ‘?a@ﬁ denaturation at 94C for 20 sec; primer
anneal i ng at 5%Cstf1pinoﬁler &Rt daht REdidpazBl! Giphh@fhcalticdiBCct@iabfdafiec and 40
cycles, foll owed a 10 min final extension at 72C. 450 ng of the kappa

| i ght chaltherﬁ‘?fa‘@ﬁ%‘??@%d gt 3Rk of Gom abgpfbiorabeyt 2wer e |igated with 1400 ng of the
phagemod pConb @Q'fﬁﬂfegé’iﬁi)oﬁﬁ@ﬂt b A&HARE, of Iﬁfaﬂ@ac@ﬁt%gﬁ’iﬁﬂrcéptab-[@%hr esul ting
conbi natori al anti bod rary was then transformed into 300 ul

el ect r ocorpaeeni r@éﬁéﬁla@ﬁﬁfm@toﬂl Blue cells by electroporati on (2.5
kV, 0.2 cm gap )fesulting in a
l'ibrary size ofh?%r(g{éﬂt 05%5%%55%1% epen gﬂnatﬂ%(lr:t 3?1%5151&@%{%?}%?}% 0ﬁour of

phenot ype rdsipragewicelty, acpeptdbid sall thareohgf notwastedwik peeeicaorteng. f or carben icil |
i ne resistance encoded by the pConb3H5BHI s vector in 100 m of |iquid super
broth (SB)-culture over night. Cells were then harvested by centhfugation
and plasm d preparation was carried out using a comrercially avail able
plasm d preparation kit (Q agen). 2800 ng of this plasm d-DNA contai ni ng
the VK-library (Xhol -BstElIIl digested; |arge fragnent) were |igated with 900
ng of the heavy chain V-fragnents (Xhol-BstElIl digested) and again
transfornmed into two 300 ul aliquots of electroconpetent E. coli XL1 Bl ue
ceIIs by eI ectroporatlon (2 5 kV 0 2 cmgap cuvette 25 uFD, 200 Ohm

..



line) for 1 hour on ice under slow agitation. These Jurkat cells were grown
beforehand in RPM nediumenriched with fetal calf serum( 10 %, gl utam ne
and peni cwbl2orweb3sept omyci n, harvested by cent hf ugat i onpCrassrea/ismoPBS and
resuspended in PBS/1 % FCS (contai ning Na Azide). scFv phage which do not
specifically bind to the Jurkat cells Ere elimnated by up to five washing
steps with PBS/1 % FCS (contai ni ng Na Kyi de). After washing, binding
entities were eluted fromthe cells b resu?pen,di ng the cells in

HCI - gl yci ne pHIReEN et gpofhensalpgdimesh hiftH '&iGbis &8 GRIAEC S8HR%®Xi ng) and af ter
neutralizati on g &eR AMhEF éfbdliteke thd fiRantidalal WapHosasdinfudit doftf Bfh ison of a
fresh uninfected E. coli XL1 Blue culture (0OD600 > 0.5). The E. coli

cul ture cordfilRyeigatist cempiisipes fage eQIpBEgMaPIoyeny PLRpPeEIRCE MY Freaptageni d
copy, encagi igrddf, AHIR Arst & é’r‘cfoﬁm?ﬂm?@& coa%%ﬁlaﬁeg%a@t% IS eiGLink Afc nagoRgNi ci l1in
resi stance and subsequently infected with VCVM5 13 hel per phage to start the
second 5 ourlipndie rhhef thoslyrodndpg medinmds aheutd.-f pogredtrend pgecond\layet al of 4 to 5
rounds of 1] j ; | [ f.or

o8- speci 1B me e oA APy Dbl Yot ool SRR R CE panni ng
was i sol atredidnrofmidEesonsbiazdel or phamaedfutieally 2edcpebiconlt thewof, isret prredodadi on  of
sol ubl e S‘b&"a‘n%h%ﬁ?%#&tinv'*' VL-DNA fragnents were excised fromthe plasm ds

( Xhol - Spel ). ese ra%’mants were cloned via the sane restriction sites in
the plasm d pCahmb3iteBEinbglikics, die fife ddyagis farcomtirtghtatar legitibaginpande@eBBH s i n

that the expressipon construct (e.g. sckv) .incl S ag- t (TG YKDDDDK)
ot weell  HEPGERy B RE R EiE bt S Fan B A 3G P80AT THEE ot oins wer o
del et ed. Aft er It itihgct amthee anbodimelt, adi firfdaenbedipun ddeané thpaaproxeg)wieh pl asm d
DNA was trﬁns%%%ed int&. 100 m .hetati3 sth4o K cortw%etent E. coli TGL or XLI

bl ue and gPaRiEqt BREWrATBEAcdium it A ﬁ_%gag(gl?r.g@i gl e col oni es were picked
into 100 ul of IILBﬁgmeltbnﬁtﬁﬁim@t, il ﬁéﬁlayelode}ginﬁ lfcﬁﬂé&ﬁ&ﬁﬂ@ﬂhp%x?ﬂfﬂwﬁ@ﬁﬂib@%BHi S
cont ai ni ng VL- and. VH segnment produce sol uble scFv in sufficient anounts
af ter exci%f%ﬁummldﬁ@fa@'ﬁgnmatPb%éaﬁéﬁr@atsﬁqd induction with 1 nMIPTG Due
to a suyitabl e $i ghalfuSRIMEFGEmedt N8I dSEiMayehBlgh e Sl @XPAE haFolctvheh AR
periplasma where it folds into a functional conformation. Single E. coli
TGL bact erlthef thotusiopeding meditmpeatpber SO giiebn pl at es were pi cked for

periplasm ¢ smahlo,seab&iimERPATAL B0 99%%&{&%‘111&&%2%@; %E@Ja%c@ﬁicglg{ 10 ni)
|

suppl emented with 20 nM MyCl 2 and carbenicillin 50ng (and re-dissol ved

in PBS (e.agceptable splt Hferasf, iheat yersquingeyl byRyp ehisiie coaiiads of freezing at -70 C
and thawi ng at (34 Gtdnen LG R MALEBEQbo L e dRGh &k A1MgS destroyed by
tenperature shoc{_ ar?d tﬁe o) L%F% pe_?lilp asmc pr of‘gi{erzil n;\{vlgﬁc! udi ng the scFvs
wer e ¥ eahednacertigaliynascentabée salitthmntof, inietenrelnided byaan apteriofcoitmgadtyatel | s and
cel | -debri i I nt ai ni ] uman

ant - numar e SRR IRk Phod 0es SRRk SR ARG 2 s

| dent i f i cakccapmbbfsalCDBrepecndt sordinddidrysanBntede neptiog. t he i sol ated scFvs was
tested by flow,cyta ry on.eukaryotic cel . whi ch.. hei.r surface
express a het erI% %ﬁrgﬁféerﬁpg’f)%lfnﬁmdf%f)l?uzla@%eéta%fet %S}tls\’lgbsﬁ?‘-n lgl?yn”f}r??uog S?%émfi rst 27
N-t er m nalbi@monateaci ds of CD3epsilon. As described in Exanple 4, the first

am no gcids 1-27 the N-term nal sequence of the ture silon chain
of ¢ i human T I8 e e RS R R O S tGA s 10070 BB
QDGNEEMGA s b3 ontE TVI LT SEQ I D NO 2) were fused to the N-term nus of

t he transnmenbrane praqtejn EpCA(i\/I.so that the N-term nus was | ocated at the
outer cell sur#‘é&‘@.e"‘%ﬁgﬁnﬁnbﬂﬁ O§ing KNSR BYPPE B was i nserted between the
Nterm nal  1- 27 [C3ARS bhBhiS&AUBH 88 b ReHaERGAV HEBER leadthibSutf1gsi on
product was expressed in human enbryoni c ki dney (HEK) and Chi nese hanster
ovary (CHd»O‘lESeI | s. Eukaryotic cells displaying the 27 nost N-term nal am no
aci ds f mat ur g, LIBRPSHhbQAM&:, AL PEEmRLARE SorfRERILE T WE! BsPloBRA &6kn! N the
sane way for Saimri ciureus (Squirrel monkey ) (CD3epsil on
N- t er mi nalabayfi I ubledfere 4 @giicun B@estGDBNEEl GDTTQNPYKVSI SGTTVTLT SEQ I D NO 8),

for Callithrix jacchus ( CD3 epsi | on Ntermnal amno acid
sequence: QDGNEEMEDTTQNPYKVSI SGTTVTLT SEQ I D NO. 4) and for Sagui nus
oedipus ( CD3 epsi | on Ntermnal amno acid sequence:

QDGNEEMGDTTONPYKVSI SGTTVTLT SEQ ID NO. 6). For flow cytonmetry 2,5x1 05
cells are incubated with 50 ul supernatant or with 5 ng/m of the purified
constructs in 50 mM PBS with 2% FCS. The bi ndi ng of the constructs was
detected with an anti-H s antibody (Penta-H s Anti body, BSA free, Q agen
GrbH, Hilden, FRG at 2 ng/m in 50 mM PBS with 2% FCS. As a second step
reagent a R-Phycoerythrin-conjugated affinity purified F(ab')2 fragnent,
goat anti-nouse 1gG (Fc-gamma fragnent specific), diluted 1: 100 in 50 m
PBS with 2% FCS (D anova, Hanburg, FRG was used. The sanples were neasured
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synt hesi zed. These ol i gonucl eotides incorporate at the differing positions
the human residue with a probability of 75 % and the nurine residue with a
pr obabi | iwQ 20f0/2%33% For one human VH e.g. six of thesepolriGgRnealsemsi des
had to be synthesized that overlap in a termnal stretch of approximtely
20 nucleotides. To this end every second prinmer was an anti sense primer.
Restriction sites needed for later clohing within the oligonucl eotides were

del eted. These priners hav | ength of 60 to 90 nucl eotijdes, dependi ng
on the number &t #1ihe _é%ﬁg%ta &@rwwat_éﬁ?‘f%?@ﬁ%}ﬁnw&e RSN SIS g
sequence. plfiasadfilstersd heRpIRAIS twga@enmem@k shrt AL oA USHgSr feBio@of 1 M of
each prinmer (primer stocks 20 to 100 MM to a 20 ml PCR reaction) and added
to a PCR e, B 8538R1E AyoRFalisCR buffer, nucleotides and Taq pol ynerase. This
m x was i ncubategnaten¥bdimchRl lodg FHR e 8% oni®Rdrfins@tich JFiRWhEmaLafHchior 1
mnute, 59 Cfor 1 mnute, 56 Cgfor 1 mnute, 52 C for mnute, 50 C for 1
m nut e SandoapostR@sfdiselosq hefoiugangesulf ininparselp pHdeingdt lkgggbantOort he product
was run in.an.-a9neScr@alacebafhd RRYHEH pRridNbril ehRLRAH GlimPsydic ze from
200 to 40 r?asél atﬂeglsﬁrpmagﬁe ge%&gccogﬁip%ré torsta_nﬁgr g“ner?ﬁosggt.lihi s PCR
product wd®r tkeenplasduinggraton depitan pharonceatied eanezostioRORay wadt inehighsi ng

estri ot dneehPECRERANEGHERTLRR: AR frah T A8 oIy 0BG, BhPTH

appr oxi mattekymedb0 nucl eoti des) wasi sol ated by agarose gel el ectrophoresis

according to standard thods..ln thi sufficient VH.DNA fragnent was
o1 1100, Th PO aRROTe RehPL R SRt v Pttt DA e cach
one a di f fagradait ianaed icraf, dompeses addinivtoring @ the pattbuesplaimideaticabspect i ve

differing franmework itions 00l of humanized VH). The sa ocedure
s per f S HEHOTBI 1 BT Gty g SO e R e e RPN of

humani zed tMr}of, abldes@Prazofe, fipiamacadicMty wastdbinevalt et atral fnfragleicpool of
humani zed VL. i.n the phage di SP| ay .yector pCoan%HSBhi-s to forma library of
funct i onalPtSEMFECaPGRPIRTSE APOUt &P PRINRNS Bran T aAMINTal¥It ous phage - anti - CD3
bi nderg were seh akIRH embsd R8N EHiradaStB0bHT RereaRd tEAMakt BB BPordesed:i bed
above for the Earent al non-human (nurine) anti-CD3 scFv. Single clones were
then anal yidn (b?r‘\‘5d“(}‘6ldt§b9@dﬁ}“_€ﬁ 'PPes and anmino acid sequence. Those scFvs
which were cl 0§@8hhdra MO0 S HitDRINENGEd RAERQRIYIC! Bt BRTRPIEREI] Ne
V-segnents are preferred particul arl gqthos.e wherein at |east one CDR anpbng
CDR | and fptexgmpigHablay ambrppuleridatichn b¢ myddda pprerdsnomid methiads that ag¥ VLI anbda
Shows mor &l i FALAAN.DO. ARy REOLEPRFnbAGAL] ek, IBE of | RIRH odigEPECE i Ve
CDR of all human gernline "V-segnents. ANtI - SCFVS were converted into

r econtdtnartastondirediof®e si ngl e chai n anti bodi es as described in the
fol | owi ng Exa 9 : rat.i of i t_fusion
protein of thg% kﬁ%éercr?lr&neg? mgﬂlg%éﬁg%?%ost(ﬁ%{h%gg&g% %tr ’hsglt Odﬁrtgoglg’%ﬂgig’s on chain
fused t 0 tanabidr segpaable @If; mzylg@bhc(lgl;-pﬁl'b’/eiﬁﬂBne #ggals; Seldtin; c@bolnidregesana_:h as _
expr essi Ori c%s :l'a_mzzosCD?’5‘[§r(:h;.-”‘]a%a ngs(i)dril nl%arsteqtlé{??clﬁcimcia;h%ra%ﬁnz;7 rgtt egimfﬁﬁl am no
aci ds of the FHuitn"eos eﬁslqldgn CHAP Us&d” 1ot Ae nge ERd""Fe gam¥a regi on
of human iacitwsegt bjalibxymethgkelldssenpdlyviad patroladohi;std. di ne Tag were obt ai ned by

gene synthesis_according.to standard, protocols (c equence. and .am no
901d Hauence R o ERETH FAERE RIS BT BeR SR T BTG RBP4 | D Nos
230 and 23ffiked Whie fgeempiduRBiiysagkhtaGENds, asxag3d, predvabicd; Gtablinérai n i rst
a Kozak site. for eukaryotic expression of the construct, followed by an 19
ani no aci @ '%%ﬂl“@ﬁﬁgqt% a’ll%gﬂ’éfm%)%%ﬁ‘fsde, followed in frame by the coding
sequence of t hen bid @ibodifcdtllaf10asEhIS tKY lajdiEcompig ld phbfacichl on of the
mat ure human CD3 epsilon chain, followed in frame by the codi ng sequence of
t he hi nge SCBEPBoN icirecddsrmmpobe srpHebysing fdard gegting techpinpine B WY r ame by
the cofy nona&ARERHLLOfissBIvEd bl @lpeflbdd dréididqfodl YN mRdoM(kure 1) . The
genesynt hesi s fragnent was al so designed as to introduce restriction sites
at the begh#eriagmaniaciade, bicarery ligfited ke for prme dinp gr meve of He fellpsyieg pr ot ei n.
The intro : LCEL R S| E ' ' the 3
end, are S#%%?age Flﬁ&r?hée&?%ﬁpg&%‘ r?gr:]S’ gﬁ%ﬁ g%dr%%é%g b@%%eﬁﬁriﬁsg%%ﬂﬁleﬁ%ynt hesi s
fragment wedyvolybmstitephthales Ry draxidrGailtethyltcolldosgltametiititecdesi gnat ed pEF- DHFR
(pEF-DHFR is described in Mack et al. Proc. Natl. Acad. Sci. USA 92 ( 1995)
7021- 7025 and Raum et al. Cancer | nmmunol | nmmunother 50 (2001 ) 141-1 50)
foll owi ng standard protocols. A sequence verified plasmd was used for
transfection in the Freestyle 293 Expression System (I nvitrogen GibH,

Kar | sruhe, Germany) according to the manufacturers protocol. After 3 days
cell culture supernatants of the transfectants were harvested and tested
for the presence of the reconbi nant construct in an ELI SA assay. Coat
anti-human 1gG Fc-gamma fragment specific anti body (obtained from Jackson
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cells used as negative control was clearly detectable. 3.2. Binding assay
of cross-species specific single chain antibodies to 1-27 CD3-FC. Bi ndi ng
of crude woepavepizons of periplasmatically expressed cr@essaeeBssiospeci fic
single chain antibodies specific for CD3 epsilon to 1-27 CD3-Fc was tested
i n anELI SA assay. Goat anti-human |1gG __Fc-gamm fragnent specific antibody
(Jackson I nmunoResearch Europe Ltd., NEwmar ket, Suffolk, UK) was diluted in
PBS to 5 ng/m and coated with 100 m per |1 onto a Maxi Sorp 96-wel |

ELI SA pl at%rb@mm@h&%gﬁ*&ﬂwé FRIIopg ERBSERIIA e AP Y B DB bR GHSRE ) 4 . _
Vel |'s wer ernageig hhdhtihe fBSaydr URsdvdea?bel BRBIAGDy(tRBRAIMER cansinfiloacked with
PBS with 3 % BSA (bovine Albumn, fraction V, Sigma-Al dhch Chem e GrbH,

Tauf ki r chet poleaeiepisicd #hd/ @eatis perdsntgrower. Fapadplsetitrliionel | s were washed
wi th PBS Tyeefeamds bMRURAT AL nldin BURREQALARE S0 br £&] dafboR¥RLGHR NG _the 1-27
CD3-Fc construct for 60 minutes at RT. Wel'ls were washed with PBS/ Tween and
i ncubatded ot groensu dde fyers arataise gentain ppapiaptuasHivtacestable pdaspeieds such as,

Cr 0SS- SPeG},L&,FBRCHLG Girild] 51 Phiha RRL {0 &%l 8 S1ycBE doRROMG O 60

m nut es at roSth ’e‘rrrl}%e?at Jr_ef. ,&f&?%r \?vashilrng Wi h?%hé@%T%éjgn &gﬂgs \(vgre

i ncubat ed awiothiar plestioicedaddditioey snghtsdoranbinplF] digpeivRntarblormthy artiSidgpamngAl dri ch
Chem e GmhH I I C r iluted 1: 10000 in PBS with 1 % BSA for
60 m nut esangtaﬂ_%#ofa% %gﬁwggaﬁg%éﬁgw th PBS/ Tween and incubated with 100
m of the Sl GVaFASTnOBDin{c@PDc|phaFmeayticavedipasiiions ddcloydrhenid anibdé] thsubst r at e
solutign (Si - Al dri Chem H. . Tauf ki rchen, . Ger man rding to the
ranuf ot ur SO G Bt SebfitGhf bR dlem L SRR e B W Fosoa
and measurcedtaidn tie cRamepradhicedt piatiiaopltahlly pgriblogphalicent!ie the(rBiuirte Mose

| nstrunent I nc., Wnooski,. Vernont, USA . 490 nm and subtraction of
backor ound ABSBTPPEANSE KAt e Sy B Y DRAGIHG OFetkoeDeS e, B8 % pac f1 ¢
human si ngk&ndpaitionadytt &apd @blesqaaik ittt NOXIDGR3hERGhitedModetldnd8vifh itifer CD3- Fc
construct conpared to .a mnurine anti ﬁgs[si ngl e-chai n anti body was observed

(Fi gure 3)°XCleniE @P]élf%?'ge&ﬁsﬂ WREGHES “©r ansmenbr ane fusion proteins of
the N-tser m nal r@onRr a@bsimdimt Zhe Rdpr SRiShAR8r i E@Budidd B 8Mymeric

non- chi npanzee prinmates fused to I]:?ECAMpf rom cynonol gus nonkey (1-27

CD3- EpCAMcoatingtthat disseligsisga BH@f etdpasedibhs 8 eredtery  CD3- EpCAM CD3 epsi | on was

i sol ated from g {&gh&Rd: RPDAiRRITIRMZSEx A JoFRnASy ot ﬁ%ﬁﬂ?&ﬁﬁ&dbj @ﬁ@%ﬁn&iq
d swine. The codi ng sequences of the 1-27 er m nal

squi rrel nonke L@gn

am no aci 9y tendisegisgsiapm P phrtieast abonet eredreAt®. human, conmon mar noset
(Callithrix | agqblghoxchObtpRRRRoHBITRY doBoptaBRAs MéfooP Gy Slany RYATERN SQUI rT €l
monkey (Saimri sc%qr)xguégrtpa%gﬁd%nlesti C ow ne (tSus °scr t'a;sé agnsle‘ ggg negative
cont r ad0) froggleals sechtay eluRitgdenurdighf stichagrandaiye dv e eronbhiguor Bpdand-het e

obt ai ned | C I t sequence
and am nob%%lﬂgﬁg%%ﬂeﬁfll%gﬂgf% es? é@g%é%ehgrﬁﬁ %g%gtag{eﬁtog?egéﬁ%?% |sdt ed under
SEQ | D NOsgr&&d fiiabilgdgd d)ow-Jiear gendatoyitigtesies dramfationtvect genelatiesingned as t o
contain figtst. BsrG sj.te to allow fysion,.in.correct reading frame with

t he codi ngﬁuééelae@ébﬁ%§ragyﬁgoﬁ%en8r%ﬁ%Brog%‘ie af%ﬁ%gf%%ﬁ%ﬁﬁs‘l eader peptide

al ready present in the target expreBsingileyector, which is followed in frame

by the, codi ng guence of .the ternmn 1-27 _am no acjds qf the
ot g Lul ar JOFINER R BHES LT RgouTErY B R TRHAER TS f ol 1 owed
in frame hwndékoLOdERGFIEQUSBGRcOby &ay-bRifludtagodndy f Blomanesbove frame by the

codi ng sequence of the mature cynapo] gus EpCAM transnenbrane protein
(Fi gure 4)dscytiongad dhedipapRicsy).onf ﬁlag?%ﬁflgﬂ {8 23eyn FESFHAEH to i ntroduce a

restricti Ragktbsstiad of theineadiodfantl hﬁth@ﬂ\l@ﬁ&ﬁﬂg g tiRrspliend ¥SpOMmeRbOLER N. The
introduced restriction sites Bsr@ at the 5 end and Sail at the 3' end,
were uti | iBag Visous gbangs ndvinasficationsitn adapt Ge dyantios to THEOUyEIFE 289/ nt hesi s

fragmesft s RliBodsn AN aGhRNEHe WiventBRiGot &RtePBY J[he!ilmsgatﬁfe@ﬁﬁdl}%@(%j Meroph the
pl asm d desi gnated pEF FR (pEF-DHFR i s described in Mack et al. Proc.
Nat | . AcadereSiclow gy rather(defingisyy thodainpepmndedharettr al ready contai ned t he
codi ng sequence of the 19 ami no acid inmunogl obulin | eader peptide

foll owi ng standard protocols. Sequence verified plasm ds were used to
transiently transfect 293-HEK cells using the MATra- A Reagent (IBA GrbH,
Gtingen, Germany) and 12 ng of plasm d DNA for adherent 293-HEK cells in
175 m cell culture flasks according to the nmanufacturers protocol. After 3
days of cell culture the transfectants were tested for cell surface
expression of the reconbi nant transnmenbrane protein via an FACS assay
according to standard protocols. For that purpose a nunber of 2,5x1 05
cells were incubated with the anti-Flag M2 anti body (Si gna-Al dhch Cheni e
GrbH, Taufkirchen, Germany) at 5 ng/m in PBS with 2% FCS. Bound anti body
was detected with an R-Phycoerythhn-conjugated affinity purified F(ab')2

o, o o o S A NN NN



anti-nouse 1gG Fc-ganmma fragnment specific, diluted 1: 1 00 in PBS with 2%
FCS (Jackson | munoResearch Europe Ltd., Newrarket, Suffolk, UK). The

sanpl es wepeormaasissed on a FACScal i bur (BD bi osci ences, PHEgiGi2bidarsgL08
Gernany). As shown in Figures 6 (A to E) binding of single chain antibodies
to the transfectants expressing the reconbi nant transnmenbrane fusion
proteins consisting of the 1-27 Nt er mitral ami no acids of CD3 epsilon of the
human, marnoset, tamarin or squirrel m)nkey fused to cynonol gus EpCAM was
observed No bi ndi ng of cross-speci ific single chain antibodi es was

observed to a fAlh@miRdObRnNakeP RSkt drfd-REr ol td ovaRibitd¥hd St HiadlayCP3 epsi | on
of swine fused to cynonol gus. EpCAM used as negative control. Milti-prinmate

cr oss- specingdd ofhees #qilyjora) a@)‘TlmtSI‘Fé“%ﬂfﬁhré’B@Ns‘ph rEulgHASKeHEiG WBEl es was
shown. Si %ﬁﬂo%erpmg&gnﬁﬂlddhvﬁﬂ%naéﬂtehc a)eﬁ&l NBmaRhlROMY 2@RH 36 H%) Vversus
Cross-specl es SpECI I C SI ng e chain antibodi es were corrpar abl e, indicati ng
a strorg Bhneffaspofdeice vpilyorakadatigisteation of sysperaie 08 preciopicgtesf pefited chai n

anti bodi e afn%x&hﬁblu'efnﬁromer}f’al %fﬁ? Mnﬁ'lfétr&’t?bnjo'f a%gpagafte 3 d ﬁfa&@l@g()én%)a ndi ng

anal ysi s of cross-speci es specific anti-CD3 single chain anti
al ani ne- saapmﬂq{@e@mmm @Btﬂtl@ on iz it andragdistrie ptfh@dipbmmctlepm I on

chain and MU anty . on XRF €SS

Wi | d-type C)n“‘“i“hé“‘”&fogJ ﬁdoageqﬁghgém’%&?oﬁ‘@%h %@A %tr‘"l“on chai n
was obt ai rledltltyyvogmteerssﬁhe Betét)()staaletneadlultd@/et Gbkt aamtarsdlgpnmtrmcmrsoi( cDNA
sequenye ar'clld oam Aol eﬁ&y g’us%;]ayer A anm% I oatln nld aon O%E?I n are listed
under Ein BRI 242" 541 cﬁﬁlé)a né % 6ntlcheS| % aﬁﬁ% Wels desi gned

as to COntoamprlang(ﬁri‘ra&ltﬁlctoeatfed)ésoﬁiehlat(}latI C expre55| on of the construct and

restriction s| s at the begi nnin eend codi n or human
Cn epei 1 on. TS by S s e e eET O rhrrRcGhuRe (LD PRsvameRal and Sar
at the 3 eﬂf@asmepte (pttr¢dnt @€l of H tag) Bﬁ)t)lasa%mglr@elmnmgfoﬁmﬂaedur&ﬁwmghe gene
synt hesi s fra%% was . then cloned via EcoRl and Sai | intqa%ag) pl asm d
desi gnat edV}PERPNEG PO RIBISHY @ rarHst ePHRAIGE 8 n—e@wneee &R i ved of pEF
DHFR (IMBCI“{alé‘h]ﬁb andECQ:@omé\ﬁa{zlole (2$ﬁ1§§jtak§pdnceda-tj§p\ 92 1 995) 7021 -7025) by
repl acing the cDNA of the DHFR with the cDNA of the neonyci n resi stance by
conventional ndPestfaraciivricrignedlo semprente Nioperpeacycaginegsiieised to
transfect ¢ Fé‘r@eﬂﬂiﬁﬂe%@ II>Qﬁ(5)|on|Da5}q Jelited PN 460 N@mullﬁ&s%&)owﬁ%jé giryated in RPM

0

wWith stabilized L Iu am ne suppl enented with CS,

penicilli rﬁ/dgmrleml@w@m a oy MERET npoepiprieicastad napwxendpakeaddBrimid EC ami no
acids (all nd 7 % C2.
Transfectlegﬁh s peﬂébfﬁgg&%f %ﬁgﬁg%g%%g%%g%%kg%%%g¢g%?#gﬁg%%éggnt (Q agen
GrbH, 24 | deprox@eemigary)) araidry? imgadhf of pheatsaaingbnDiiAupsccor di ng to t he

manuf acturer's I PBS and
cultivated agaﬁﬁkﬁﬁgggbgbe%bgh%n#?gﬁg 2%%P§d@§15§?§ﬁ%§%%%%$§ $¥%§5

A1 8 for cbeltredtnemrpe(lwsATﬂnalﬁmn atonil esd ﬁrblttpatﬁastqhmxg; wewﬁjllnizva() by 46 to 20
days after L ansfectlo resist ed.
At or adar bR FT Y T BN SF RO (Pl f PR, e TR AR S RPN e oo
epsi | on by fPACS fanateysing accordlng to standard protocols. 2,5x1 05 cells
were iJicubated with anti-hunman ant i - BD bi o C|e

el delBer g, GeoHgyyE b Moo BEE AT Y 5 FeeS s BRAEH R G  he

anti body vasosleihesitedxathibiticanvi Bglyg;q)meym hltectrbcemrdgw@tatm)aéltmdat ty purified
F(ab')2 fragment oat .anti-nouse |gG a t s ecific, diluted
1: 100 in r%)l’tyﬁesg% ey @W&é%&%l"ieg‘i‘ﬂ& &f?fgg e potentnbmr ket ,
Suf f ol k, uﬁhthBBmﬁﬁ@pbﬂ&n&wﬂﬁ%ﬂ@ﬁﬁ&mﬁﬁm@%n@wﬁé%ﬁﬁa&ﬂQﬂﬁmﬁﬁﬁhbm@SClenCGS
Fbldelberg Ger many Expression of human w | d-t on transfected EL4
cells is gﬁ%ﬁememef Yt ez WgeQGYf@FD@?‘uF“iﬁfreaﬁdlgé%%é@tabhlsdf At Relead

Cross- ﬁPeQ%£§o§@£G15&%E@GBMMQQ@1%&ﬂ&£ﬁhﬁ£@%@m@&ﬁbpﬁﬁhﬁ§léﬁa%Q&%qﬁﬂﬁibOd'eS
In order to provide inproved neans of detection of binding of

cr 0ss- spechisetionyers pirioraphSereewag nA aping depscragit fobg bjubisciipe! mllme A2J) HLP
and E2M H and human
e R S G 5 e

chai ns of wesipetning periqgg@amaybbalidsoinacletrabnent nadhdod4-handlood nahpmigs
according to standard protocols. The gene synthesis fragnents for each
specificity were designed as to contain first a Kozak site to all ow
eukaryotic expression of the construct, which is followed by an 19am no
acid i mmunogl obulin | eader peptide (SEQ ID NOs 244 and 243), which is
followed in frame by the codi ng sequence of the respective heavy chain

vari abl e region or respective light chain variable region, followed in
frame by the codi ng sequence of the heavy chain constant region of nurine
IgGI (SEQ ID NGs 246 and 245) or the codlng sequence of the hunan | anbda
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af orenenti oned human wi | d-type CD3 cDNA fragnent. Only one codon was
replaced in each construct conpared to the human wil d-type CD3 cDNA
fragnent we=erwtessabove. Restriction sites EcCoRl and Sacir/omen@/dsmtosoduced
into the cDNA fragnents at identical positions conpared to the wld-type
construct. All al ani ne-scanni ng constrgyts were cloned into pEF NEO and
sequence verified plasmds were transfected into EL4 cells. Transfection

and sel ecti on of trgnsfectants meggferfornedsﬁﬁ descri bed above. As result
a panel of Vi PRHYEd dordiAtIacidRLicWRIS) SBESENEEY SHRISFS YIS IRRTUCier 49 reaek o aci d
of the humROPKalB] eRshvitRin 18R sbf Y il NS sé&nifd fidcc@lireOSi tion 1 was
replaced by al anine. The |ast am no acid replaced by al anine was the

threonine (T, PRFYDIgRS B8 plpeny. mrdamizersnd tsatrddahdais foa 20 yuccepserepsi | on.

For each amipadag &1{&1:1%} \Pﬁ%bog (P Mumﬁio& tﬁ@ﬁuénmoeﬁ@atr{m%7sgfa§ RREPE Ve
transfectants with an excha the w type amino acid into al ani ne

wer e génermgpeldtions ingludag alh%@l%wanﬁubigctwp@ﬁlpﬁ%tmadmwmn lct i, aot-i bodi es as
descri bed i t di es

apect f1c. Pa R e R B B e et

Bi ndi ng ofhetlma@tmpybmd(iHesylpo) ndgetivEl andoedre gériersdls it gmdélfeddlt\eldl w9 hiftotyhe

al ani ne- . I ed in 5 3 was
tested bgqﬁﬁggwgggggmgﬁégﬁ3%%38’ Qm: =3§§§&g%§,§%%§ﬁa§§hgxl 05 cells of the
respective tr arSslbjeazttealrmﬂlmemvamé d1spmubmtamjsumrmdmz5c0mrﬁabbf2 (T@stehtyeajghtur e

super ngt ant nt ai ni o nLi bodi m of crude
prepapgklgﬁ 68 WBEer ﬁgﬁP%%n? 2%9%%%%? %Mg gdpugh eﬁ”ﬁ eftf)odles For
sanpl es InmubﬁhﬂﬁmNWKbomﬂmﬂﬁ Omepﬁmﬁtmom&d@ht@ﬁh¢gﬁ@5mﬁpmgmhmeﬁmpressed

si ngl e-chai.,n anti bodi.es the anti MP em e
bl - Tau P Rl e et dea et BE AR Yk AR Bt m i so
M PBS w t[EC2%0RGRproked]). SEgHrasputsbiatiededdstsabjedie chinmeric 119G antl bodi es
a secondary anti body was not necessary. For all sanples the binding of the
anti body nol ecul es Wbt Te$ i@ Envbllherd an RDPoSiGOH Y IAN Subj&@n) ugated affinity
purified F(ab—)2+Hragrents—goat—ant—npuse - speC|f|c
diluted 1: 100 in PBS mnth 2@6FCS (Jackson InnﬁH €% ch Europe Ltd.

Newnmar ket, S . e r-e—rre A
bi osci ences, B é ofiaviecigy: } ng of chi meri o | gG

nol ecul es or ﬁ&%%%1§£.ﬁl ﬁn%pe0|f|c si ngl e- chaln{ Jgybodies to the EL4 cel

| ines transfegl g Mt ‘f gpal ani ne-nutants of hupaR,D3 epsil on was
detected. As p@g@&&m@lcontrol ei ther an isotype gqijghol or a crude
preparation ofukcRebinpt@smati cally expressed singjggrhai n antibody of

irrel evant spg@idcs WithiraWasretse@lyr espectivel y. UCHT@d anti body was used as
positive control A®&ersé hentexpression |evel of the abani ne-nutants of human
CD3 epsilon. The Wlidir&edohsehi nes transfected with tthe al ani ne-nmutants for
the am no aci ds tiygsiosfaiewap position 15, valine atOposition 17, isoleucine
at position 19, vahirne at position 24 or |eucine bt position 26 of the

mat ur el5SCD3 epsi | on chain were not eval uated due to very |ow expression

| evel s (data n B ndi 0SS Ci ecific si.ngle chain
anti bodi es and%ﬁéemo ] hﬁra“tﬁgs“ﬁh{ag Hekpingag ?%es;e“reénﬁéﬁfe *OFaE“To t he
EL4 cel | HhﬁachrahshaQUﬁ@uMMmhwmhﬁwamahmn@hmnimaﬁﬁgabfhmﬂﬁﬂnﬁﬂ@ epsilon is
shown in ﬁkgyre gﬂgﬁg% as reI tlwg d|n in arbitrary units with the
geonet ri ¢ MeAAf (FUSPUSHERES WAF A n%ﬁ respectlve negative controls
subtracted fromall respective geonetric nmean fluorescence sanpl e val ues.
To conpensate for different expression |evels allsanple values for a
certain transfectant were then divided through the geonetric nean

fl uorescence value of the UCHT-1 anti body for the respective transfectant.
For conparison with the wild-type sanple value of a specificity all sanple
val ues of the respective specificity were finally divided through the

w | d-type sanple value, thereby setting the wild-type sanple value to 1
arbitrary unit of binding. The cal cul ati ons used are shown in detail in the
following fornula: Sanple(x, y ) - neg _ Contr.ix) value _Sample(x, y ) =
(UCHT - I(x) - neg _ Contr.(x)) * WI{y) mg Contr UCHT - \(w) - neg _
Contr.(wt) In this equation value_Sanple neans the value in arbitrary units
of binding depicting the degree of binding of a specific anti-CD3 anti body
to a specific alanine-nutant as shown in Figure 8 (A-D), Sanple neans the
geonetric nean fluorescence value obtained for a specific anti-CD3 anti body
assayed on a specific al anine-scanning transfectant, neg Contr. neans the
geonetric nean fluorescence val ue obtained for the negative control assayed
on a specific alanine-nmutant, UCHT-1 neans the geonetric nmean fluorescence
value obtalned for t he UCHT 1 antlbody assayed on a speC|f|c
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the mature CD3 epsilon chain. 6. Binding analysis of the cross-species
specific anti-CD3 binding nolecule H2C HLP to the human CD3 epsilon chain
wi t h and wibtzhouedest ermi nal Hi s6 tag transfected into tireTraB200905T108¢€l |
line EL4 6.1 . C oning and expression of the human CD3 epsilon chain with
N-termnal six histidine tag (H s6 tag). A cDNA fragnent coding for the
human CD3 epsilon chain with a NNtermhal H s6 tag was obtai ned by gene

synt hesis. The gene synthesis fragnent was_ designed as to contain first a
Kozak site for eukar%ﬁ—%mt‘%ﬁh’fge?‘}la%ﬂ chis followed in
frame by the coding sequence of a 19 am no acid iTsis@gt@pbul i n | eader
peptide, which is followed in frame by the codi ng seapence of a His6 tag
whi ch is foll onwedAganyéargne by the codi ng sequence of the nmature human CD3
epsilon chain (the tDNA and am no aci d sequences of 2he construct are
li sted as SEQ | D NQdea@58)and 255). The gene synt hegt.8Gf%agnment was al so
desi gned as to contMedirnrestriction sites at the begi Bhing and the end of
the cDNA. The i icti i 1§- ; and Sail at
the 3' end, were Gewlrin(he foll owi ng cloning procedures. The gene
synthesis fragnent M#® then cloned via EcoRl and Sal1®$nto a pl asnid
desi gnat ed pEF- NEQTERal i above owing-sP&Rdard protocols. A
sequence veri fi edR%e@‘é‘rﬁyﬁ was used to transfect thiér@ri ne T cell line EL4.
a

Transfection and s iﬂon f the transfectants we 8)rfor nmed as descri bed
above. After 34 days of ¢8I r"CUi*fure the transfectant’s were used for the

assay described bel Slal; 6.2. Binding of the cross-spegjes specific anti-CD3

bi ndi ng nol ecul e—Eﬁ‘%ﬁq P A# nd wi t hout
N-term nal Hi s6 tagﬂiépa‘%bb %ﬂl | gG anti body with the pinding specificity
H2C HLP specific fagyHiB.eR3 L h@p was tested for bindifyg to human CD3
epsilon with and WERQH) Ntermnal HS6 tag. Binding of the antibody to
the EL4 cell lines {ransfected the Hi s6-human CD3 epsglon and w | d-type
human CD3 epsil on raspesh) vely was tested by an FA@H assay according to
standard protocol s.MmM&i&x1 05 cells of the transfectamios were i ncubated with
50 m of cell cultuwagsupernatant containing the chi3meni c 1 gG anti body or
50 m of the resp®etghv@)control antibodies at 5ng/m in PBS with 2% FCS. As
negative control am appropriate isotype control and a8 positive control for
expressi on of the cddest¥Rict sthe CD3 specific anti BAUYCHEHT-1 were used
respectively. The b¥i¢fiinng of the anti bodi es was deteédted with a

R- Phycoeryt hri n- r‘nrlfaﬁgfm ed affinity purified F(ab' }1’}2‘f2rSng=nf . goat
anti-nouse 1gG Fc-gamma fragment specific, diluted 1: 100 in PBS with 2%
FCS (Jackson | WIES kgt . ganpl es
wer e measured O’H%‘d gsp@%%sgﬁcgﬁkbc% ﬁf(a%%ut%t %sa%:tipgﬁces,éﬁbqlfé%%ét?g%m&%ﬁ%.
Conpar ed tsgbje¢tehdd theicoiver ¢sopleageal aptdficsert( BES Mpeatedvip Hetemnypeachurmgn CD3 epsi | on
a clear | i-ndi the chinmeric 1gG with binding specificity H2C
HLP toshuﬁ%?%%g%gg%ip ﬁgl;vﬁ'th an NNtermnal Hi s6 tag was detected. These
resul t s showed Subjatts efergrloiized omDaud of fhe D3 trepsichtgreripdings b efvt daingf or

bi ndi ng of the cross-.spegi.es_speci.fi¢c antis bi ndi.n ecificity H2C HLP
ot he norBeEEs RS Tor GRLT TR gy arap! b B BefRE nd Bk "o e
C-t er m nalin acroasusoefadii@ane and truncated extracel | ul ar domai ns of human MCSP

Th di t C- ] d ted
ext racel | ol ar  doRMSGR hann N e TR PR TRS M B ERS556) " bt ai ned

by gen® synt hesi s accor disogerozosd HndarriDpr ot ocol s (cDNA sequence and ami no

aci d sequence of the reconpi t caons ct for ressi o f the
C-terminal, trdf&HEBE h]etgg‘ﬁ ﬁ?ﬂ{ﬁ@& @Q{%ﬁ%éﬁfﬁ%&? %k‘?n of human MCSP
(designated as human D3)csafmprhiosd Bongyiey, SEQ | D NOs 250 and 249). The gene
synthesi s fragnment was designed as to contain first a Kozak site to allow
eukaryotic expridsamspt 61‘1Eah]gt%%ﬁ@?@h‘?:@ql&?r%ﬁ}ééo%?gﬁ%n@o%@ng sequence of
an 19 am no acid i munogkehthioid raderspepti de followed in frane by a FLAG
tag, followed in frame by a sequence containing several restriction sites
for clon ing purposes and cod ing for a 9 amno acid artificial | inker
(SRTRSGSQL), followed in frame by the coding sequence of the Ctermnal,
transnenbrane and truncated extracel lul ar donmain of human MCSP and a stop
codon. Restriction sites were introduced at the beginning and at the end of
the DNA fragnment. The restriction sites EcCoRl at the 5 end and Sail at the
3" end were used in the follow ng cloning procedures. The fragment was
digested with EcoRI and Sail and cloned into pEF-DHFR (pEF-DHFR i s
described in Mack et al. Proc. Natl. Acad. Sci. USA 92 ( 1995) 7021-7025)
foll owi ng standard protocols. A sequence verified plasmd was used to
transfect CHO dhfr- cells (ATCC No. CRL 9096). Cells were cultivated in
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8. Coning and expression of the Ctermnal, transnmenbrane and truncated
extracel |l ul ar domai ns of macaque MCSP The cDNA sequence of the C-term nal,
t r ansnmenbwenelemassr uncat ed extracel | ul ar domai ns of nmaeaquB2MIBR1108
(desi gnated as nmacaque D3) was obt ai ned by a set of three PCRs on nmacaque
skin cDNA (Cat No. C 153421 8-Cy-BC, BjpoCat GrbH, Hei del berg, Germany)
using the follow ng reaction condition 1 cycle at 94C,3 mn., 40 cycles
with 94C for 0,5 nmin., 52C for 0,5 mn nd 72C for 1,75 mn. "terninal
cycle of 72C f direajmen{,D: EG 20 #&Pwrewnr{é a&? ¢ A ECpTax 08 g BidvlefBsuly i mer -
- GATCTGGTCTACACCATCGAGGE Ses 61532@\@ isfht AMGRY EEbRt RS-B€haproxen

- GGAGCTGCTGCTGGCTCAGTGAGG S IDNO 362) forward priner: 5'-
TTCCAGCTGAGCATGTCTGATGG%) U%SE . 363) reverse priner: 5'-
CGAT CAGCAT CT CORG Al g w&§§gnh@tem by%ﬁﬁ'lgf EQEMRT 6b RInkif¥® priorto meals (ie.
GTGGAGCAGI TCACTCAGCAGGACC- 3" (SE g reverse priner: 5'
GCCTTC/&CA@@@WPA@F@@@mu@SE@rlt@bea% Geier thQi@émB@:\fQStg@h@? adedosehr ee
over | appi C: ich were
sl at od A oL g R P bt S A o o
prinmers aradrmm@ere@ﬁﬂbmrﬁi ademlae@Mﬁpr@pmpf@b’tHomu@ﬁpam@rmmmmme of

macaque ( i tion of
macaque VBB FEN IR o PR B8 e BTN Rl DURBE ot cam
of the cod‘olnzgpeiiequémmows‘ Tﬂeehs@lbbctmdleastasdtanailrﬁ)mobél@wheli;j?Sdmm&br eam of

t he st codon usi,n h ol.l ow reac tio onditions: 1
cycle @F FACS 8\ elefr enplacfgl?cycalbgge@lme?ﬁgélﬁlgwgil Ora @&r WY min and 72C
for 2,5 mfbogmadl esrophmhl eanometrpby the Givieatiga®r.nTlne pmmomseﬁe tintaherser thehe PCR
5223“% zr \%ietphh%er fo?heerrrl%s%l s%‘a%criec%rda 8%0 801ﬁtate tﬁe 94 Eour 1ntra1gas(;t)rlc]g%)f\lI ng priners are
5' -t cccot aggaganet ggat cccaat t ggat ggcggact cgt gect gtt ct cacacagagg-3' (SEQ I D
No. 367) reverse priner:

5' - agt gggtcgact‘&%‘@éf%c%@@ﬂd’@&%?@é@?‘ﬁ?@’&@&%%&%Pos(t‘.s%édP?ﬁtﬂ??d 368) The

priners faampRi &eﬁ%mé@rcﬁﬁﬁatapem b® 30Rhd PSIGRd:aRd 1114, 12021583 hes gat the
begi nning and at the end of the cDNA fragnment _codi ng for the Cterninal,

t r ansmenbri@dercdid desepirodrsaapleid P-4&di013d1 HES.d8rfai Hs 1 b, Itatatidé: MesP. The

i ntroducedgr ﬁ%ﬂ’d‘ﬂtﬁogﬂ f@ﬁ@%s%ﬁkn@tAﬁé}%ﬁ doﬁﬁﬁgo@-ﬂgy Salbjbct@lvedche 3" end,
were used in the follow ng cloning procedures. PCR fragment was then

cl oned vi alijgheredsfiem diHhasenlt witan@ingiueied tﬁtretpﬂnééwﬁl@n%ﬁ@%ﬁgﬂpﬁ@ kM ef

EcoRI/ M elp t S i FR is
dosor | bed T B B e s P e PSRRI T 50y by
r epl aciOng Rbage IGutitgn thiedNl of Prya® snwersraioe ferrik: 24-hinve BKedd eRtesmesetontsloar donmi ns

of hunan uences
of the i mite M O%é‘?fe@%%ﬁd‘%é%fm&g TR B pa) Dy MG MR
artifici aIDdyl InKbe pl SRPESE@SCmovedinfthaA®! ¢roDiyhE). Finad R sefmplehecebdiectadagnent
codi ng for 1;[ 1\% tf%ﬁ& al, transmenbrane and truncated extracel |l ul ar
domai ns of™ rraca Th| s vector was used to transfect CHO dhfr- cells
(ATCC No. CRL Sﬁaec)ts wéiehﬂlmweate)remhtuo\ﬂ&tmdsd hurRAdt subbedfdentitiehtnshiabi | i zed

| ut amj_ne su Wi t h 10‘V 1% penicilli /str onycin [l from
L Oenr i AR B Eeth i s e st RS sl P ERR SRR P or ol
cul ture gradelesseayeat detwdbigirhmi)] Qhea@ﬂ&[ﬂs@m@i‘fbﬂdatmeﬁﬁp&%d,ﬁﬁ&@ﬁle CGer many)

to a final co centratl n of 1 /M . Adenosi oxyadenosi ne and
10 ng/m TRYAHIYPHECTOPRT Togpoy ﬁ%@ﬁﬁ%&?@ fifpt PSHOE, gﬁ%]l WH?HTOP UEH AT Cop

Transf ect i RFoMRAS RGIHADVREhcWst Rediabit peiGdd Fransees LpfecREagaitucl Qoagen GrbH,
Hi | den, Germany) and 5 ng of plasm d DNA according to the manufacturer's
protocol thg %4y cul ti vation for 24 hours cells were washed once with PBS
and cujgti vat ed 1agakndaSurBRMs ddth Mstshhap tal%t%l'séebs%&qtsgslohﬁ% g’l@e@l'ﬁq)hgtsé)l
penicillin/streptonycin. Thus the cell culture nediumdid not contain

nucl eosi de§1digid t her eby sel ection was appl ied on the transfected cel |s

. Approxi mately 14 days after transfection the outgrowh of resistant cells
is observed. After an additional 7 to 14 days the transfectants were tested
for expression of the reconbi nant construct via FACS. 2,5x1 05 cells were

i ncubated with 50 mM of an anti- Flag-M antibody (Sigma-Al dhch Chem e
GrbH, Taufkirchen, Germany) diluted to 5 ng/m in PBS with 2% FCS. Bound
anti body was detected with a R Phycoerythrinconjugated affinity purified
F(ab')2 fragnent, goat anti-nouse |1gG Fc-gamma fragment specific, diluted
1: 100 in PBS wth 2% FCS (Jackson | nmunoResearch Europe Ltd., Newnarket,
Suffol k, UK). Sanples were neasured on a FACScal i bur (BD bi osci ences,

Hei del berg, Germany). 9. Generation and characterisation of MCSP and CD3
cross- speC|es speC|f|c blspe0|f|c S|ngle chaln nDIecuIes BlspeC|f|c 5|ngle



Har bour Laboratory Press, Cold Spring Harbour, New York (2001 )). The
constructs were transfected stably or transiently into DHFR-defi cient

CHO cel | swOAMOMD2D835 CRL 9096) by el ectroporati on or altecmaBo@/osiioat o HEK
293 (human enbryonal kidney cells, ATCC Nunber: CRL-1 573) in a transient
manner according to standard prot ocol Eukaryotic protein expression in
DHFR deficient CHO cells (ATCC No. CRL 39096) was perfornmed as descri bed by
Kauf mann R J. (., 1990) Met hods Enzynol . 185, 537- 566. CGene anplification of
t he constrma—gﬂﬂéén—ﬁfﬁgge@ﬂby addi tion of increasing concentrations of

net hot rexat e ( Mh&prod@iukOuskd RAthcR@NEaRdaitHOPS i andBrdtiivbily W @r two
passages of stationary culture the cells were grown in roller bottles wth
nucl eosi desfesarg thy chapmacadynanig gifest slagidmmpigminadrigs. 4 Wedfaicsq ut amine with
0.1 % Pl urneBiGpper pHeRia 16366t Q&@&ﬂrofﬁ% MinRayslisDRMONEs hadams flcord P BRI | s vere
removed by cen{) Pugatl on and the supernatant containing the expressed
protei ? i 524§10@F9Idaﬁ?55m62f9“@6mf8(m9d CE)QﬂY@)rléﬁd Sy Shaphl faoprdieayttem Sy st ens)  and
Uni corn(r) I I
ity Chromed B SIRLE, TRl oo leR IR Ak AR LR BT R

chel ate(r )tlp(d%heqmbe\md sloradetkis W@ia@l@d:rmonlhlezﬁ Scandsoil I:I¢ pig die waky erOprd@d tcol

provi ded g}w I ] i ffer A (20

nmM sodi umb% gah Hﬁg‘ﬁ’ © asﬁgnftagregtgl %{%P]I@CI gglrllg p? {%}Z&%%awdg% (Pau%rtg

?ﬂ u }oe_r nat antete@ﬁﬁle tlrdv)ahdmsofalmqbﬁ exdorldmgs beed o ﬂnfqﬁol(owmg avtaplisiied ariefiowitr at eBof g
m r enpve oun

or ot et 10 vaesETL TR 3R Y bl e nslr G SRS VSRR RITB i

phosphat e ditifefp@t repdididg2andQeds thdrNBEdnfindhuS hddriwithdar ddtedutsdebe difergndeo t he

fol | owi ng: Step 1: 20% buffer Bin 6 colum volunes Step 2 : 100% buffer B

in 6 col utfi"&fol unes Eluted protein fractions fromstep 2 were pool ed for

further puréliecsat éf@ampldsl chem cal s are of research grade and purchased

from Si gna (Dei senhofen) or Merck (Darnmstadt). Gel filtration

chr omat ogr aphy P Phehlo eakwarecfﬁﬂ%?tqqﬂnéél& Yo sbhasaiey AU ZI0E Wess gr ade

col unm 5( C'Hn&\@i%feﬂhﬂfﬂe WavEdniriglded i smEds Dp%flfp%rdrﬁxz%r"ﬁ%@(ﬁﬂaﬁaﬂ}elo 200 v

Lysine, 5% d ycerol, pH 7.2). Eluted protein sanples (flowrate 1 m/mn)

wer e subj EBBES #3089 m@paroeeelqbfA@Oér&i i eefidgerptes) Gsptrifese ppdttaiaed ¥n. Pri or

to purifi Ca%ﬁﬂo?ﬁaatél?@"éoﬂd% é‘@@rn%ﬁt'v@ars%tlﬁ%amranﬁ@rb%% 2o W%'r%]ﬁer
determ nation (nolecul ar weight marker kit, Sigma MV G--200). Protein

concent r atWigns OQuapnaited of @‘?lI?FtI@d Sampley vezBOdedrintoPnanglialiguay. sitbditiec si ngl e
chain anti I ditions
ert or mod B ek o B BRSSPl SRR

pr epar i dwpilheenpipl 20c4t dndshippsdepvipmigho oD Bebipdicng Richmohé Vigriot ocol

provi ded f r The nol ecul ar wei ght was determ ned with

wul ti Mar k%algggﬁtﬁﬁé; dao tth% G{dI’nw trogen). The gel was stained with coll oi dal
Coonassi e (I nvi trogen pr ot Qomlysis of liso hrole of Pladnea | sol ated protein is >95%
as deter mA‘ned I%thsas PAGE. The bispecific single chain antibody has a

nol ecul ar about 52 kDa under native conditions as determ ned by
gel filtrationEsomghasphabgichiy §teredhdsbd didfgﬁee(o&’B&)versAlnlfro@otﬂisSrtumesi vver e
purifiged accordin tOthlS tI‘ Wsste1 otfwasEH rnedgg

Qpt i t ran( rfBRMSE ?‘ér?&g SPHUN'E PUGER B SPTNB R @V AdEE il hg to t he
protocol pigitckedlibyted kigh ﬁamﬁﬁla@e Ui 8l .chio@atogd ipBE tan@din Bhsstspectdhsfpeci fic

single chajin antibody protein antipodies anti-His ant i body was used
(Pent a g 4t éﬁ%éﬁﬁg e tRggipr %%Hmﬁ@u ais) almvr%&agﬁlquge?de\aﬁlwtﬁﬁax kal i ne
phosphat age AR)eldpricBiMRIchi@dad,0sed as secondary antibody and BCl P/ NBT
(Sigma) as substrate. A single band was detected at 52 kD correspondl ng to
the purified biAspedngthads éﬁef?gﬁeéeré]ﬂﬁéﬁ)erﬁfoé}ﬁ?q Beapntisdlyrdssoiiked Rssipbelasnst ruct s
vere tjpansi ent |y @Ar 4886 him E%n‘ija?d‘o'n%&{gth% &%g’:ﬁnt (édaui?ﬁh(%famn)“ x 105

cells per construct were cultivated in 3 medi um wi t h
st abi | i zedngthstaaptytse wanifopifedarithabe ol 1@%afcbﬁdamtere@ﬂﬁnaé@; frpmepogzole).

penicilli i el |
S B R e T S
a final cdh@osd %tvvpléﬁPEplaleo Tring i ] cAtteat o9b m@lyzmbhijl’h{? V[Uéld‘@/é/éﬂanom ne and 10
nmg/ M Thym dine, in an incubator at 37 C, 95% humdity and 7% CO2 one day
before transfection. Transfection was perfornmed with Fugene 6 Transfection
Reagent (Roche, # 118 15091 001 ) according to the manufacturer's protocol.
94 m Opti MEM nedium (I nvitrogen) and 6 m Fugene 6 are m xed and i ncubat ed
for 5 mnutes at roomtenperature. Subsequently, 1.5 ng DNA per construct
wer e added, m xed and incubated for 15 m nutes at roomtenperature.

Meanwhi | e, the DHFR deficient CHO cells were washed with 1x PBS and
resuspended in 1. 5 m RPM 1640 aII rredl um The transfectl on mx was
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supernatant of transfected cells expressing the cross-species specific

bi specific anti body constructs. The cells were washed twice in PBS with 2%
FCS and bwodbrgp2e§3st he construct was detected with a nuPCHAGERNGY0SH0S

anti body (Penta H's antibody; Q agen; diluted 1:20 in 50 mM PBS with 2%
FCS). After washing, bound anti-H s an{jbodies were detected with an Fc
gamma- speci fi c anti body (D anova) conj f gated to phycoerythhn, dil ut ed 1:100
in PBS with 2% FCS. Supernatant of untra sfected CHO cell s was us as
negative FEEHRR usiigr2 MicruRas Qpgtre yEcre, t&‘@@lquﬁqcrl%%e mﬂ“%?‘t’i‘bl@“%?%a struct
Wi th irrelexaitn dhakGRtatisPELCthE hifilftds WES obisiael @SBARKANE 00aM 1Y@l f or bi ndi ng
to the MCSP-D3 transfected CHO cells. Flow cytonetry was performed on a
FACS- Cal | SQMIHEHP r59H8; 5 wRattsle sagbetngstsredigt 10Rie Phrseprog@ma ddoile r e and
anal yze t hg,dat gordsBrRALP 192 6khiB 300 iPALBRIHEIR GES mobifd ﬁ%@e@E&%rsteﬁ%@l@t ai ni ng
and neasuring of the fluorescence intensity were performed as described in
Currentd Prféltnéiémlé The aoaryips oveadeteced by daHMSrith abder elemﬁg@wwaﬂehevach and
Strober, [?}tne{ ElﬂeM@l ngl e
chain rml ecu Xdé |sth§§]l3 géggt\?/oel rg(\?\}n%)lﬁg %re cr‘glg?g%i%%?@ggg ZFQ%%CSP D3
and cross 3$1peﬁ|9éban§piemeﬂated omprammzam%m©aque CD3 was cl earl y detectable
as shown in Figures. 10, 11, 12 s..all constructs
Showed. bi ndi no e e B o BrerntiSub e bR Mol JR s RS | ve

control s dDqOaBHBIPR Glae s tcSmBO inf/indi ihylumfan phemi mame]db\tvadnﬁntﬂ duagtifeatiéro human

and qu d P, D3 ant| ] deno str 11. Bioactivity of
vesp el e OB 6B L0y B T8 epues T O B SIS TEFAIoN. SALRBba o

Bi oacti vi tandedmplbsraigeger at ed bi specific single chain antibodies was

anal yzed by chromum5 1 (5 1Cr) release in vitro cytotoxicity assays using
t he MCSP Mﬂ@ﬂ&—“@%ll lines described in Exanples 7 and 8 . As effector
celI's stimul at edschyingaliblatoidhkiale Pinging droRBVBS tosltOOUHQ/ﬁiLeﬂldﬁUHB? PBMC or the

macaque T cell |line 4 119LnPx are used as specified t he respectlve

figures. CORE? é@%wnml%tahé d§terertm0a@@aram/(é@%3 QPeE)‘P @t léa PRS0 W& Der f or ned
as fol{song; eQﬂ%hng e elg)a%d And@l;}o?é?i dt 1fb5)cm”ﬁe‘?dv%ﬂ%{%h e%f%h%ﬁ& 2Rufcpne GrbH,
Kr ensmmst er arrie th a commerci al avat | e anti -

specific afmt anplydly of the RC @ﬁﬁ&,s werehdeadrioimey friom ‘tatChlanajfses: ohderl atnipls irof 1

ng/m for hour &t .37C.. _Unboun Qtei n . wa ing step
wth pes. e oSl BRRUE P U8 bEemy SRRac SRl BRCV ISR 8%,
human bl oo;d)valbys cFBltano):IdIfo@aaldQé?ntvetmtnhrhqg\aasl e@preasedasrﬂie pgrctm dgfeandaotd

prot ocol s - 7 PB added to th coated petri dish in 120
ot - Rpt S B VG e SR PSR o) b RRGL | L2 20 U

( Prol exki n, ChiThemkerandy £V sithaQed fdr die oZne@aaySIenﬁariﬂged trbinr3didday the cell's
were coll ec d washed one M 16 0 2 ded_ t final
concent r at¥ °7d"f1%ﬁaﬁlpﬁ’icelﬁﬁlbf etr?t’é?esctg?qlgleﬁfé? J@Pﬁ@%&{gt% ?Q{O e day in
the sanme Cefféreiidd biack-vREli1AEa aabatzavam@yahctewﬂoﬁtﬂdaﬁn@fm%gtd@@tnls and
CD56+ NK cell s accordi ng]?to standard protocols CD8+ cytotoxic T |ynphocytes

(CTLs) wereSenta e, Fordhepuplytieal runsuhigh gonepnsd diliied sutiget spomees Bad” | abel | ed
with 11.1 4 %ﬁatelgveﬂdﬁal@tyfcbﬁtﬁ)'l RU&WQ@llﬁgd alifa(anﬁ‘liyzéap% sﬁleahmﬁlQné} fCS for 45

m nut es at Subsequent | |l ed target cells were washed 3 tines
with 2m VRIIMte félﬁélltltwervfat@éﬁdsaimw%héfhew ohhe ltlyeda@gaﬁor thepen m8gdy was
performed 44, GﬁQ@%Y@i haRh@hEndafl p@rc&%ﬁteréﬁ n%s% e o%@@almn ohURRLETBRied RPM
(as above) with an E'T ratio 1071 . f th crossspem es specific
bi speci fi dogi%Yl e chai n anti body rml ecul es and 20 threefold dilutions
thereof were applied. If “S'Rﬂal%ﬁ)@trﬁ; t A 1ﬁ9’l‘§sﬁ{a”' ng the cross-species
specific bispecific single ctarir amti LULy Srrotecal es, 2 1 two- and 20

t hr eef ol d AlishuMetdst her eof were applied for the macaque and the human
cytot 03& city a%soné/e’ntratleosngef rtlal \rloexe }Hﬁlean ?sr%x wel gener, e &'e%e I essentlall
cytotoXicity was fheas n[l Ve las ef eased Chromum Pn the
super nat arss de@hbécla&retnﬂ)etdmeumhgfaf‘&tMénaEHB]tC mmocm\mhl fymr@ce@aﬂdietectmm)n of

wer e done R GBAGREH kAR 8 Re e Bh e BB O G activity inothe

super nat ants was perforned with a Wzard 3" gamm counter (Perkin El mer
Life Sciences GrbH, Koln, Germany). Analysis of the experinental data was
performed with Prism4 for Wndows (version 4.02, G aphPad Software |Inc.,
San Diego, California, USA). Signoidal dose response curves typically have
R2 val ues >0.90 as determ ned by the software. ECS50val ues cal cul ated by the
anal ysis program were used for conparison of bioactivity. As shown in
Figures 13 to 17 and 40, all of the generated cross-species specific

bi specific single chain anti body constructs denonstrate cytotoxic activity
agalnst hunan NCSP D3 p05|t|ve target cells eI|C|ted by stlnulated human
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pl asma i medi ately before testing of bioactivity. Table 2 : bioactivity of
the bispecific antibodies without or wwth the addition of Plasma 13.

Redi st ri bwoi2om/m33si rcul ating T cells in the absence of pcirrgBRzb@iisnyst ar get
cells by first exposure to CD3 binding nolecules directed at conventional
i.e. context dependent CD3 epitopes is,.a major risk factor for adverse
events related to the | n| t| ation of treatment T cell redistribution in

patients with B-cell gki n- Lynphoma  (B-NHL) follo itiation of
treatment wit hAt]rpé”Llo"rt\ﬂB?ﬂq KRR RO TR %?Btuébltﬂp%“%argdﬂ%ﬁ YISNEF  CDL

9XCD3 bi NcoRBie® Wes WhcBfitetnd] Aarfdid sBlufieh POndpRIngGRER a6l ddatilicaRedi fic tandem
scFv format (Loffler (2000, Blood, Volunme 95, Nunber 3 or W099/54440). It
consi sts dPteyismghiprds. e apliigiang thsdremaliendind acrederlaed pine lemad-bawd ¢ he
surface ofcxpauiRl Cﬁ%%af%&pgﬁa&gntﬁﬂmséaﬁﬁé)ﬂ Sf tﬁ@gla(y'tés)wa%afﬁ@d bygen T
cells. By crosslinkin s with CD1L 9 on B cells, this construct
triggerss tSY@lm%‘leé@Pgwnl (f}$ixs1 SOMmMOY Wa IPardiflg sira) Ysgigantisopragie Modilgpghash e

cyt ot oxic 0 c [

conventi onal s b e St S SR BB TR R P L
where it drylftuot:eadmsemm oitatien kndonifoemaevcbmgihf Of 130irgn gip@laed wi t hin t he
rest of th %8?)& on chain and held in the right position by

het er odi nerlp dh of the epsilon chain with either the CD3 ganma or delta
chai n. I nter actQuemifahti¢rhws blylaghibrge tc ovirest Staodapdpaik htightpatio phewiotrinah

conve t|on din o e. Loff e 000 | o Vol ume
05, " Nulfber et o5t S JeytS TOEu R TR S bl PR iR 0Shoval et
fashi on and 0viOtufgonit. any crossllnklng - can induce an aIIosterlc change in
the conforpatign _of CD3 |eading to the exposure of an otherw se hidden
proline-hégg?%gﬂgﬂﬂﬁﬁ¥%in the cytopl asm ¢ domain of CD3 epsilon. Once
exposed, the pradlet o3 daliBlatiseghmards adhgn@GFod 0. 1tdwmos,jggﬁahnd Q@msﬂyl@t 43N

nol ecul e hb 2, i e 0 trlgg ring tracel | ul ar

S gnal 5. ARREGHERFSTPS TS0 Sorvo. 7R o Reinl ofthe@pﬂwa&erevpmaaw whi ch

def i ni fsel Yanﬂ‘é‘ﬁwdra?@O@CO%tWé@KJbﬂtgh Blfecﬁﬁﬂ‘ﬁﬁ@icc f@h&@ﬁiseo?t% bgnplescel |
surface, e.g. by crossiinking of several anti- I'ecul es ounc}3

sever al CD@rWt@f@umﬁ‘él§fQHnb9éChlane]equS Oﬁyll@wwleswlhl@tmﬂyl SEesisean Wi the sur f ace
of a B cel n ndi ng

nmol ecul es %%S@H(ﬁe?srtﬁggméﬁﬂ%se&gﬁl e%tg B%Q@e%fog%%ﬁ%bég %C 1%%&\%[ still not
inert for ekpeesed 8s ﬂlnptremtrélffwfenser ofrthd mﬁmgvalwftdm@thte t@etengal bongauirdbipn pheor y,
nonoval ent &og&el\?tlonal CD3 bi ndi ng nol ecul es (known in the art) may induce
some T celT reactions when infused i nto humans even in those cases where no
circul2ting taffgetnt@abdasca/tﬁthelaiikﬁinlﬂ@ faprox@DAncraossll frank 22206 téD.5D¥port ant T

cell reactign to the intravenpus |nf si.on 0 l, t n tional CD1
SxCDs by ndt e B R D R e T h oy 2 B e S 1o

ci rcul at i niiff&cEic9s piskit- batalleBect&Illb&tlblscdr{?@vahﬁﬂlﬁstnrnolmjﬁal @ﬁluesfraﬂzgedaioh& after
start of treatnment. | as been fou a phase | clinical trial that this
T ool 1t edb iR btlr Lordb magtrnaTuPs b eGeDREES wpSriEGu fits ot oxcos
bi ndi ng mappeptigte id@f:ltb‘fi@mahi@le@kwlas umded/aﬂdtaatls}zeahﬁ bn@lutﬂaﬁmamt tviaN@atCDL

9- p05|t|v cells essentially |nde}%endent the CD1 9xCD3 bi ndi ng

ol eeutse. ee@hiian g sty sampie b o Yt i e S Rdesir ANCBE JGHBhR ndi ng

nol ecul e eXRAPCEntRIAYSRE BOmi tRiAdichivrtr sgger virtual Iy the sane
redistributional T cell reaction in these patients as the initial exposure

of T cells to CDL 9xCD3 bi ndi ngStatisticsand Amalvsiseat nent start (Fig. 20 A) and
even gradual i %ta%@?udlrﬁar@&b?i‘eg%mg't}féqfteﬂgeﬂl‘?Iaﬁ&;%@r@en%é@@ﬁs‘%ﬁc@ﬁﬂ Il can
haveredi stri butional effects on circulating T cel . Moreover,
it has beesnclf estagdrytfngataghiiepl elgcb@dmalatnefayurébg@d mﬁ@@{ﬁéﬁﬁld@fﬁtdet‘lé@ﬁnsftrrl butional T
cell rgact red by
Conven”:?):a‘o ns't A rrE Iéh%gse %r c%ﬁ'thrﬁltohﬁg a%:%{ic_g lé%g Jbtéal ﬁalggek gl?(gcu le
(e.g. di sciataﬁedngsmm@mﬂﬁdﬂwﬁ))g thﬂSAS®%'SG¢m aletsianrfeaergugliendi vi dual s is a
maj or risk fac othe initiation of

treat ment. Accg§%£38&¥&ﬂ¥ﬁhﬁﬁgﬁ rP‘l’;lese’{i%r%}m‘tzig|o%att|ents with rel apsed

hi st ol ogi cal |l y conflrned |ndolent B-cel | Non-Hodgki n- Lynphorma ( B- NHL)
including mantle cell |ynphoma were recruited in an open-| abel,

mul ti-center phase | interpatient dose-escalation trial. The study protocol
was approved by the independent ethics commttees of all participating
centers and sent for notification to the responsible regulatory authority.
Measur abl e di sease (at | east one lesion > 1.5 cm as docunented by CT scan
was required for inclusion into the study. Patients received conventi onal
CD1 9xCD3 bindi ng nol ecul e by continuous intravenous infusion with a
portable nlnlpunp systentover four meeks at constant fIOM/rate (|.e. dose
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wer e obtained before and 0.75, 2, 6, 12 , 24, 30, 48 hours after start of
CD1 9xCD3 bi nding nol ecule (as disclosed in WD 99/54440) infusion as well
as o n trwetwsnkozsays 8 , 15 , 17 , 22, 24, 29, 36, 43, pE0/GERG0%3d108 weeks
after end of conventional CDl1 9xCD3 bi ndi ng nol ecul e infusion using

EDTA- cont ai ni ng Vacut ai ner(tm tubes (Pecton Di cki nson) which were shi pped
for analysis at 4C. In patient cohor t §*015- step bl ood sanples (6 nm) were

obt ai ned before_and 6 24, 30, 48 hours a r. start of 9x bi ndi ng
mol ecul e i nf usilbHt %—MrpatééTwW&wmvammé subjgcts ?ég‘?%dgvallggg 43, 50,

57 and 4 vuaelqﬁr afidagi @é&%@f& Gl RXGBR O ARG T 16 B eBralild pHaRTor At dOSe
|l evels 0.5, 1.5 and 5 I2)/ 24h bl ood sanpl es g6 m) were obtained before

and 6, 24, cBrREReg p%rfqdef the guhigct greivghalidesesfisiy ﬂnﬁ@CW@éwretOFﬂf i on as
wel | as ony Ieﬁﬁ@b MBaL ofleNR p@l data]&:term?n%d b the cﬁﬁwal‘}@ves@tor%d ﬁ&qlaée weeks after

end of CD1 9xCD3 bi ndi ng | ecul e infusion. In sonme cases slight variations
of thede ttpghpicpldpitires Qfé]@,QI?H egoilimg, Hdakdnt hpve one sarfmeus HOACS ragiaMjtsi s of

| ynphocyt %PP&‘R@P&RHH%E SelM@Safeer formed within 24 - 4 8 h after bl ood

sanpl e col'l ection ute nurbers of | eukocyte subpopul ations in the

bl ood sanpl es R&Per-BtenchiPPagopwintergll dT'T fubyeshitvlal hal velobipthdeth fiad on a

Coul ter Co r anpl es PBMC

(peri phergnﬁre[ eg&?]n%nonuc%e%(%néézlfqhﬁ%{h%?oqq COFEMR‘{;?&%@“?%% by an adapt ed

Fi col | (t msigpifadntinimpsepathatvadmtipon of BR ehdpoBitood was transferred at room

tenperature into 10 m Leucosep(tm tubes (Geiner) pre-loaded with 3 ni

Bi ocol 10(t m soI3MPquop(lEitlonmllam)dorrmdtshﬂjugswh@wcwm@i atlatordsedistody i n a

SW ng- out and. 2 Ier t| on. The PBMC

above ¢ e slpt BF ay ResCh Rk dPR 8 A Enarisdllet i ARE By f o,

(PBS / 2%thkBX phiask@ts dBahe snely ergsm  Bi ochrom ), cent hfuged and resuspended

in FACS buffer. Centrifugati dur i al | h, steps was carried out in a
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the PM dose has a nean Chmax of about 76.2 ng/nlL and a nedi an Tnax of from
about 10 to about 14 hours; and ii) a pk profile for esoneprazole where: a)
the AM dose has a nean area under the plasma concentration-tine curve from
time zero when the AM dose is adm nistered to about 10 hours after the AM
dose is adm nistered (AUCo-io,an) is about 850 hr* ng/nL, and b) the PM
dose has a nmean area under the plasma concentration-tine curve fromtine
zero when the PM dose is adm nistered to about 14 hours after the PM dose
|s adm ni stered (AUCo |4 pn) IS about 650 hr * ng/m_ Yet anot her aspect |s
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herein to an at risk patient being treated for osteoarthritis, rheumatoid
arthritis, ankylosing spondylitis, or a conbination thereof. Yet another
aspect i swoiomoressst o delivering a pharmaceuti cal conpo®CTIGBR009DSUTSt
dosage formthat provides the pharnmacodynam c response and/ or

phar macoki neti c val ues di scl osed her eigh via a nultilayer tablet conprising
at |l east one core and at least a first”1ayer and a second | ayer, wherein:
i) said core conprises naproxen, or pharnmaceutically acceptable salt
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phar maceutical ly acceptable salt(s) of esoneprazole, and/or m xtures of the
free base of esoneprazole and at | east one pharmaceutically acceptable salt
of esoneprazole. The term"unit dosage form' (or "unit dose forni) as used
herein refers to a single entity for drug adm nistration. For exanple, a
single tablet or capsule containing both esoneprazole and naproxen is a
unit dosage form Unit dosage fornms of the present disclosure provide for
sequential drug release in a way that el evates gastric pH and reduces the
del eterious effects of naproxen on the gastroduodenal nucosa, i.e., the

o - o o S o, S o o "



within the art. Wth regard to tine periods referred to herein, the term
"about" is intended to reflect variations fromthe specifically identified
ti me periwootonapsare acceptable within the art. Wth regaraR200%d3¢108
nunerical % coefficient of variation values and/or ranges used herein, the
term"about” is intended to reflect varjations above and bel ow the stated
nuneri cal val ue and/or range t hat that 1rray achi eve substantially the sane

results as the Stﬁ' Ciljrﬂn?) Wth reg e&rdtothe pH val ues and/ or ranges
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format a pH of from about or greater to target: a nean %tinme at which
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phar macoki netr c ﬁjA profile having a an maxi mum pl asma concentration

( Cmax ) 20f orPMépﬂedAéJ@o@fpm)aﬁ‘wces%y igthrextrepolation using B, prrgdtimatd fnora hatty &4

enbodi nent C P A . {BG ic (pk)
profile hah\fsl %%?Pﬁ@éér{%gfggghlu% %?{EE@\%%(FOé@%&I@%%g%%? ?‘a‘??gfﬁ- a%lsahg)u?ve from
time zer o Mienrsfafteisthe 4dbdose,svlacinis detstenalchstAd) Ghaut+ 2YChoyrs after the first
dose is adm ni d_( AUCo- z r* ng/m_
of “about 213 M0 PRAPHOER sef e Fn SSRTRRARERIE Rt G bR AL,

di scl osur eAMsjogh ¢reiyed ahd 9t11ibﬂhdﬂ&€mgftm§ REp50Kemd mUCpIzafrhamwtmﬂbddlsy
acceptgbl e aI tbt(ﬂai)r eof sorrepr azol e, or pharnaceutically acceptable
salt ther eaﬁ R % OI‘FBI‘I%IFQ e of a pharmaceutical conmposition in unit
dose form for drbdripeivysthidtios, Iimludﬁfgtméaﬂ seedcvhaeded, miwheneid Maxfimia; unit
dose formis adm nistered as an AM d?se and a second u ?&)ydose formis

adni ni st eréd® &HGURed 60rh6ﬁPI§ PRI O FPRK Fodk! FGTERR tjcatment an

phar nmacokispgfyi @ay( oniRirRf eh a8l RarhLENeIsMh@NEdedy ihldfaAMHosEchas, a mean
Cmax of about /mL and a nedian tinme to maxi mnum concentration (Tmax)
of from atfﬁl?tﬂa?dﬁort PporitmeAch et tmnd b) the PM dose has a mean Cmax of
about 366. 2 Mo/ ”aigid %aﬂ%@w%@p@?f@ﬁle@ﬁmﬁg @W@%tdetjeﬁnﬁlgﬂﬁ%ﬁﬁ cstifnapour s; - and
ii) a pharmacokinetic (pk) profile for esonmeprazole where: a) the AM dose
has a nearﬁnéra@QCIErtﬁdie(ﬂ%lCE@fﬁlP%brﬁ te Bax: & matioa fqrdhe followeing prrg@cesommkine zer o
when t he dosguics ster r f AM dose is
admi ni steféeﬂdprA biam’ L?SO o a o%?c%%g&tﬁsa&r?% Hle%a@lﬁ @{)y%hﬁe PM dose has a
mean ar ea thigel 8N @ﬂee@maetﬁrwnd@Tmmxmdwn@ﬁdwfwrwafm@m Fome zero when the
PM dose is admi nistered to about 14 hours after the PM dose is adm nistered
(AUCo-i 4, pm) of about 650 hr* ng/nmL. In one enbodi nent, the pharnaceuti cal
conposition provides for: a) the mean Crax for said AM dose of naproxen is
about 86.2 ng/nL or about 80.9 ng/nL and said nedian Tnax is about 3.0
hours; and b) the nean Cnax for said PM dose is about 76.8 ng/nL or about
76.2 ng/ nL and said nedian Trmax is about 10 hours. In another enbodi nent,

t he pharnmaceutical conposition described above provides for:a) the nean
area under the pl asna concentratron t| me curve fromtr nme zero. when the AM
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The use according to any one of clainms 19-26, wherein the pharnaceuti cal
conposition further targets a nean %tine at which intragastric pH remains
at about wWoQomvogiseat er for about a 24 hour period aftercraEs2himgivseady
state of at |east about 41% about 60% about 71% or about 77% Steady
state | evel s of naproxen or esorreprazo%e are generally reached in about 4
to 5 days, about 5 to 6 days, about 6 o 7 days, about 7 to 8 days, about 8
to 9 days, or about 9 to 10 days_after étvvi ce daily] deliyery of the

phar maceutF¥APEHEEE e AEaimeniRi e ¥axd ¢ B EistlbSed b ALTGH2 TS ot her
enbodi ment@&terine@Natfhiab@irhiR¥Rhsd Of .. BAPAOKBRANRE weRARNRDOLAKE bRk thgached in
about 4 days, about 5 days, about 6 days, about 7 days, about 8 days, about
9 days, orEcameliic lepei-sgudres mean ratins fermIeipaiRptter WHeddysEtdormis a nui til ayer
tabl et compri sigige AbpdiBaslindRhaOre, 204, at Aleast,, abel st baVRUCANdra second
| ayer, wherein: i) said core conprises naproxen, or pharmaceutically
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begins to (ﬁ@eﬁﬁ . or pharmaceutically acceptable salt

t her eof vﬂ%@% t ev%ﬂﬁg?@?%g?flgﬁ?.r ounding nediumis about 3.5 or greater; and
iii) said secowda”l(éqse)rb conpri ses esoneprazol e, wherein said esoneprazole is
rel eased at a of fr O or greater. In another enbodi nent, the
does form prov?@sfh%()(;))fpl%mﬁlg(a?sleéﬁ ease of esoneprazole at a pH of from about 1
or gr eat erwheze i tiof PK paametboutiueCintl tn abagutal Bg. Tre patveampdd] oicludbdintdoRe)t 0 4. I n
anot helro erggl dirmenat i tjfef"satn a ortiaorra\m?fmtflfnet esoneprazol e, or

phar maceut’i gf’ll%f1 gcégé)?aeﬁ 5 gélf ecf?ﬁsereoo, 7'&Not coated with an enteric
coating. In another enbodi ment, t hEsdnfeprizotest | ayer is an enteric coating.

In yet anoth odi ment, the ti-layer tablet is substantially free of
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enbodi nen t he phar macel I cal conpoSifion IS for admnisiration to an at

risk patient. The |ap,{/bpgk [PaE]ent E:étngx bd AUGatden} bguag, trieateg fon a

di sease g ardeeder sghect eflg/tdigm pa@kn gndd {Gviidoa B i QB/mIg" carphiEe_ a
patient being tregted tregted fo L+ heuwmat of is,
ankyl osi ng spondylli-tid or| £3¢onbi Aal] i mlAP2 | s |
directed {o a met Hod“®5r del®erf itidN tola
patient if need theredf clonmp¥lisling-S%hdniy patildht 3
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phar maceul 6l Hecept ablle LAF ¢! + K& o 1 or 126

phar maceufical |y au;%-am-e—gg). t1 : eor £%8l e or
pharmaceulical | y gcceptable 8 ]+ Hlleof | e ty omisai 8¥Unid dose
format alpH-of fromabout! 008 IgWSABINt o (5P gett a HBhn Y ti ) at Iwhich
intragastfic pH remaihs—atl aB&utl 4 By lgre®r flor ahout d 24%¥8ur | peri od
after reaghing st ad\,‘f“l\@tate o) dt OZ8d oD anolii 1104 1 n ot herl endfB8di ment s,
the mean %tine atlwhichilntioyastel® ol remldfns fat abdut 4. 0 %?94gr\.ater
for a 24 hour ‘beriled PMF ¢ orl (ORI Q930 0Blay AL o bs LD oads kB0t 409
about 459 'ap0lt*4o% 2aboyt B0l abbelt 400 198out] 6504 abodt 7894 ahout
71% aboul 75% alouti™79%| abdlt| ©ddlSUhou: @Bor bhour 90%| or Gioud 95%
Anot her efrbodi mentt—i-s2dirdet&8 tlo a-Fet hod 07 del ivetiPhg pharkaceut i cal
conposi ti pp—to—a——pat Fht—Hn .E.Ue (:0.’3.5?3@8).‘, cé?%ri S ng:(7§u;1 A gt é‘zibn" to said
atient a duti-tal—domytsitiohipluni-t*dosel £ orm-cordri-si-Hd na roxen,
gr pharm:g’ﬁ?ﬁ@% ¥ %ept abl’d) g0 78 HAN o of f“Qnd some?raz e, (‘@’ P

har maceuli cal |y geceptabHe—att thbtleof—wheleinl-sai-dlesoteprazdled or
Bhar maceuti cal | ; .:ccfm abkHe Cgf. t CO’%%@‘ — &”?)e! easeu\rz.‘ﬁomard‘(@;i t1dose
format a|pH of frrem §hout Oi . gfeoﬂ%3°r +o t3§§get: a—rean—96-t-mlat{whi ch
i ntragast H-e—pH rhrrai% at a@zht @:13'@9) greékér for—about 24( dur peri od
after reaching steady state of at |east about 41% and a pharnacokinetic

(pk) profile having a nmean maxi mum pl asma concentrati on (Cmhax) for naproxen
of at least 76 ng/nL with a % coefficient of variation ranging from 17-23.
A further enbodinent is directed to a nethod for delivering a
pharmaceutical conposition to a patient in need thereof, conprising:

adm nistering to said patient a pharnaceutical conposition in unit dose
form conpri sing naproxen, or pharmaceutically acceptable salt thereof, and
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acceptabl e salt thereof, and esoneprazole, or pharmaceutically acceptable
salt thereof, wherein said esoneprazole, or pharmaceutically acceptable
salt t herwof210/93368l eased from said unit dose form at aPpPpiGH200wBMO8 or
greater to target: a mean %time at which intragastric pH remains at about
4.0 or greater for about a 24 hour per od after reaching steady state of at
Ieast about 41% and a phar nmacoki netic pk) profile having a nean areaunder
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i ntragastr i I 21 r period
after reac‘lr'ﬁe Rll_lass'lt’u gda aﬁ? gﬁrg@%f% H%rtﬁ easeéOsg ﬁata&i?l 90 &1nﬁ%99ﬁerﬁ%r maglg% netic
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enbodi mentoniBaydi th@CéeDayt Dfoa emhtPlé}Dcd)Oftfbhtn%t@{ | Merdebifetéic waarsqﬁzﬁatm«:acﬁal -
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enbodi nent [I1S direced to [a meishofd THgy del'1 vepying a|phar maceut 1 £LAl

conposition to a patTenfr 1N negd [n&H&edH)| conppj ST ng. adm ni sfemppng to said
patient a pharnmaceutical cdonpesit|on4n ¢nit dgse T orm gRypri §1Ng paproxen,
or pharmaceuticgl | y [acggpt|ablgs)sal f.obheogof, angd esonepragol el ©f)
phar maceut i|cat hy/m2ocepiablle sght [ her@pf,| whegegi n sai d esonepfagol B, or

phar maceutijcal | y ac¢epimblle sahi [heosek)| s (el eased Trom saidosn|t dose
format a pH of from aboui| 0 g gf eaipay, [wher gfygn one¢ unini7500S€ HrMi s

adm ni stergd as an AM elgse ank)a p@wondogose adm ni st er edsabolit 2§0] hour s

| ater as a [PM dose fo tiardet:s7ip) A pkopr ¢of i T esfor naproxen whergis A) the AM
dose has a |nmean Chax oimaf| Tgast Bk.onmgboll w tzsa % ¢oefficient @f) yvariation
rangi ng frgm 22-23 and 1a nediggl t| meid@ faxi nge cong¢entrgadil on| (1bmak) of
from about |2.5 to aboupm4 [houyss, pp@obl.ofihe Piodose [has @)nmeah @mak of at

| east 76. 2 |nep wdo/swth & %(coaffil c| entsof [vari a37 on ¢f rangi ng|fgam 18- 23
and a medi gn Trax off Txmm[abqufy IDolo-gabput Id7hours; i1i) a pk @sofile for
esoneprazolle where: [a) d hgd AMkdose has a|[nmeanem ea (ndenighe plagsmh
concentratijon-tinme c¢urmeg flromti ng1zengohen tioe AM/doseid)s afinpm stered to
10 hours affter bhe AM dosq | ss53dnf ni ster ¢d (Aukgo-1oam Is at|leawst 850 hr*
mg/ mL with |a #ceeef fii chant| ofesar | @tzsemoy angi ng) from 45-70, ahdh)) [ he PM
dose has a |mean+area under| t e spl asnasconcent kgt 1 on{t 1 meogaur ve fsrgsom ti me
zero when thenaptivkaose pg gdmnd)st pgd-21s0)[aboutiofl4 hours ahter | t@3e PM dose
is adm nistered (AUCo-14,pm 1s at least 650 hr* ng/nL wth a % coefficient
of variation ranging fromb50-85; iii) a nean %tine at which intragastric
pH remai ns at about 4.0 or greater for about a 24 hour period after

reachi ng steady state of at |east about 41% and iv) a pharmacoki netic (pk)
profile having a nean area under the plasma concentration-tinme curve from
time zero when first dose is adm nistered to about 24 hours after the first
dose is administered (AUCo-24) for esoneprazole of at |east 1500 hr* ng/nl
W|th a %coeff| cient of vari at| on rang| ng from 40 80. Anot her enbodi rrent IS
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adm ni stered (AUC Oio,am of about 850 hr* ng/nL, and b) the PM dose has a
mean area under the plasnma concentration-tinme curve fromtinme zero when the
PM dose iwoadmmissered to about 14 hours after the PM @#03&B280%3miosi st er ed
(AUCo-i 4, pm) of about 650 hr* ng/nmL; iii) a mean %tinme at which
intragastric pH remains at about 4.0 3{ greater for a 24 hour period after
reachi ng steady state of at |east abo 41% andiv) a pharmacoki netic (pk)
profil e hayi-hg—a—nean—area—underthe plasma concentration-tine curve from
tinme zero vhen first—dose lis Hdnihistdted to About 24 hours aftsi the first
dose i s adrini stered (‘.ﬂyﬁf‘ 2419¢ ot OIAGORN, o5 o(13) of dngus ol Hfdny/ nL. A
further enmjodi nent is ct 3{@5* ol-atrlt hod for%%eliveriy p121r4r4n"euti cal
Conpos| ti on—to—a n:\f et M Hp r‘(l::??:)rl @Jﬁér@@) r\nn‘(’lro} S ng- nr‘ ;Dnl S c\(r17)n to said

oo T o

patient a phaamrmeerudan c/ajV) ﬁ)ﬁﬂ@ﬁlﬁrheﬁdri)ﬁcdpffoﬂ]@,l tvhldm&aqeﬂlef(mgapnprl si ng napr oxen,
or pharmaceutically acceptable salt thereof, and esoneprazole, or

phar maceut i cal IFyllawiog prabiyineinistdtiontofi ENeOP on\maedetﬂlmﬁeahldase@blmmmm e, or

phar maceutds il A GERAPL SRl AR] 0f douh SPILEHLAREMN L AIRBAL N ¢ doSe
format a {Tom a ater, erelnoeunlt 0 ormis

admi ni sSt eroedlpalsblammAhg ﬂh@dﬁefalﬁd 4@0 setoeds. dadlewagrepeast éowdomdt)o & hours

| at er to tar i f.or. [,0XS a) the AM
dose has g)aﬁel\ﬂ C%al X Bf & & Cent%uﬁlf%o ?’rﬁ_comgt it Wl@qﬁge |ecc|1 %“ﬁ%‘m“ t1vI)arl ation
rangi ng f riamd2d-tRShadflife astimeckdsaf ngprosent Thereatiabiliog monaplemrrﬁUCdmt\x(e&'mrax) of

f bout bout h PM d h t
| bont oA PR AR Vg SRy et oM S e e AR Ry TR B Lo 29 and
medi an Trappokiniatdyrabauy std wit refeettiosihd. OQUKSles ware @onﬁﬂwmfmi)ﬂel e for

esoneprazole ose has a nean a under . t he

concentd VaB?‘P\qhg%e%U%?/él\f?‘QrﬁhgidﬂséS 9BP8Y hAERPY %’W o¥h mgan, n| ster ed to
about 10 hewlsheadoti®Rertthd midvh POS RvEIS frdMiiitikRtk 66l DafUeRd mearBAM lewlat | east
850 hr*nmg/nmL with a % coefficient of variation ranging from45-70, and b)

the PM dosdghilyshighegihap mepnBM Jpvedy fog ﬁetrw%%o%?’?’c%nt ration-time curve from
time zero whenphi&yvibMiRARS (AR AV JHTSLBGh&E DA laérﬂa hopssnafter the PM
dose is adm nistered (AUCo-i4,pm is at |east 650 /rermtha%

coef fi ci erfonesnirgtimp wefeancapyplle H)gallfstublmtsettheﬁrsawalpﬂmg slma ih AP MIRBES net i c
(Pk) prof io6 Y hfainéh P8R4 R0 ER pHRASK 0B %orPl4FRIR LEANAPISLALL RGNk Cur Ve
fromtime zero when first dose I's admnistered to about 24 hours after the
first doseypielaenitrmasteead aon-CRuGeoa4) nispxadsomepr azol e of at | east 1500
hr*mg/ mL with 9 yet
further enbodi %eé%%?(gﬁl elhf%e@%mofoﬁag}/%ﬁ &}nh‘g@r 181?9%&1% é%?%gb%gggﬁadﬁmceutl cal
conpositi ohtretaunaltmwlemteldmn Rigads f hed @of | conprising: admnistering to said
patient a phar tical 03| ti.0 b0 L. d Se f napr oxen,
or pharmaceuti réfglf’ ?E 8&38’ 5t er na Al f?h%‘?”&%f‘ mlms altlonom%'\her azgaﬁ lei)[ @Oq’e

phar mefe utdnddyl lyanad)aeﬁtcﬁlem t&:aﬂnient dremmharmﬂnereabﬂessialtcdl@ls@mpr azol e, or

phar maceuti cal | Y 12 2 bl e sal her eoi,h IS r d fr Eal d unit dose
format a pH of f# %W %&H" r{}fg Wﬁécgﬁ% Eggﬁggerd $e formis

adni ni stered as an ) ‘H%ﬁfgténe ) about 10 hours

| ater as d@ PM dogse gt: a pk fil e Atgsnapl L. a) the AM
dose has 3 Dmar%ega %t?? tqﬁg/mlgl E‘“gqg rdgfjrlgfi‘qnlg eGh-aim ti %Ee,xggm I;/lefmrr

concent r atli-on—{Trax) fr ut 215 ¢ gl memd s and | PM dose
has a mean Cmax of %ga}\l} Tégb e c'gé? & m.:ciégh Trax f from .jf:w 10 to
about 14 hOUfS; AM) q&ﬁwnpsyhll A&Hr gﬁyﬁEpT &) t.gjﬁwkdose has
a nean arga under 2t R a1 COT bz(::(’)Ut T cai()l o=t gy CUT VETTT O T mugo-,at:l when
the AM doge is |adm MGLET €8G50 gyt [Lek NoUT 3 4o Ter tme AM dosgs ¢ S
adm ni st erfed (AUCOD- 1{Quaad) |@koabgqui 89Uynr* nykmi, and|bj the PM dosSe has a

nean area |under thle pt@sng 26oncgnt r at[izon-t1 me3curve fiemtine|[zero when the
PM dose i§ adm r}lifsltgerl\eﬁialtc cabout| 134 heers aftiess t he PWHose i$l@8m histered

Inmaul‘

/

D P P

(AUCo-i 4, prr) of] tMiG5Q |13¢.9 [OfD; 18P 170 ) 120 phar mpd®Wki net il @14 pk

profile hauing Magr eg Uhder| WHe [dl@asma gdHcent raf 1@A-t | me 1&hr vk from
time zero |whn fnlAzt yﬁé\\?e i§%~9ad.i Ai stéffzd to %%bui—zzl--heux-s—ai-%ré?—t—he first
ST HUIAI Sl i) AN XTIV i 5 PR T T
still furtaet oot iNEHL FS—arTe€eretato—~a et ot T or—Gertvert+Hg—=
pharmaceutical conposition to a patient in need thereof, conprising:

adm nistering to said patient a pharnaceutical conposition in unit dose
form conpri sing naproxen, or pharmaceutically acceptable salt thereof, and
esoneprazol e, or pharmaceutically acceptable salt thereof, wherein said
esoneprazol e, or pharnaceutically acceptable salt thereof, is released from
said unit dose format a pH of fromabout O or greater, wherein one unit
dose formis adm ni stered as an AM dose and a second dose adni ni st er ed
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pharmaceutical conposition in unit dose form conprising naproxen, or

phar maceutical ly acceptable salt thereof, and esoneprazole, or

phar macewocaldozomscept abl e salt thereof, wherein said esvrago@26i®S Or
pharmaceutically acceptable salt thereof, is released fromsaid unit dose
format a pH of fromabout O or greater, wherein one unit dose formis
adm ni stered as an AM dose and a seco dose adm ni stered about 10 hours

| at er as PM dose-to target.—i)}—a pk profile for eson e: a)

5 5
the AM dose hag a meafar c#ﬁgjndbrg'gghc 3 -asre %iﬂ.ccntr ve from
tinme zero W%eﬁ—-t—he—A:‘Meé.’ﬁJs Zhsaqmgtered—tq apout—thhours t he AM
dose is adm ni gt er edofRUCTG;T U, M) of[Zgbout 45§ty g, ani,P)—the PM

dose has g ngan &Meqd WIIHET b NI@STH GPNCENTeed | ON- T MRy CUT VE (JFOM ti me
zero when |the PMd8Sanhs adsm ni Stened 360 aboUbsdd houl Sroaf t er [6he PM dose

is adm ni gt ered ( AUQovdax4, gnp7 of [about| 9&50 hr ¥ opy/ nl; amd411) @22.1
phar macoki*met i ° @pkl1; pi ehb] enhavi ng a mean area under the plasma
concentration-tine curve fromtine zero when first dose is admnistered to
about 24 hours afhpk 18heSunmsty Fd0&Préen PUEFHAGKRIeOE PANDerdd) for
esoneprazol e of abowtudyoO8y A d D6/ Time forClreaiindnd B(PRMROLI20pNt is directed to
a met hod fer—deliverd ng a—pharrgeeuti-cal—conpositionto—a—patienat—n need
thereof, qg r’gpr imka: i Steri[ng.t ¢ said. pctt?%‘“‘a"rphaﬁmem i eal
conposi tiqn i |n Timd t drgimbgnpr) § idntpemapr Oﬁgql,g};f{lg phamgmteuthoa)l | y
accept abl g saT tharegta andasqnepr azolw; or phagmacelti cal 1 y| ageept abl e
salt thergof,| wherdi nweal d esongprazgl e, 7oor gharmaceutijcalTy a¢cepihbl e
salt theregof, |’§2§el aasied |[f rom das.c dni t2odosg form at & pH of {riom pbout O
or greater|, erei n_omén uni t0.oge2.60f m i09adni|ni stered as an AM ddSe| and a

second doge_adm ni dt eMerdl abdldt? 101%Hbiir s P4t er] as 44 PM daose to tadédet: i) a

pk profilg for naproxﬁWeﬂéaS_a)_t_hx_AAﬂi‘ﬂas.e hadd we;n Cax ofllat| | east

81 ng/ L Wi th apd qe Hentrofyariatish .c“g'rf from22523 and al nedi an
1 o HEPA\ 2 4 Ml | 0 af on. hAo -

t I rre t O nEXl nFab \¥2 |||&W Ul U:ﬁS,Z‘L. ~J :‘.U w}:}l: 6.7IQIII ur S,
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and b) thg PM dose 'I‘Ta'ﬁ:;?_ﬂ'ﬁ 1bu oy P Atz eas Qs MO oYWt G570
coef fi ci ent—of —vartat{gy Tang@nLmg 1T UW?—CMW” TreEx—pfy s pm about
10 to abodt 14 hour[STo,aqd [iT ps a [phar fracoky Netji ¢ (PK) protite havbigl a nean
area under| ¢ he @ggsmea@ncemsnatl oo 11 nes7gcurve Trsegmtime zero Wwn first
dose is adninj 8t érdd ton abouB.524 hauls afs er [t he 313 rst |dose i s|admi hi stered
(AUCo- 24) |for| esongprakol e | B7at| Befast 1BO0 hr*nmgbirl. wilth a % cdébf| ci ent
of variatilon |rangi ng _HMeaam |40%80.] Yet |st 468 anot hef8 enhadi Héht | dL8ifect ed
to a net had florpgdelli LvBEVnd albharmaceutifal domo<ition tdSa pattent in

'St da?is-JF]c%

fl \v/ori
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need t hereaol,| eenprlidffia ladiilnilsibl {ng 8h sdid S8t ond al3ar kelfdutli cal
CorrpOSI tl Cn I n u?t HA/[]:I}?\ r\rslrJ znn QOI a1 2n45&'\nr r\\/r\lIZ"S8 Fa¥'d V\hﬂv93:9nr\n |+7i'9 oY | y

L um .\:I’Ji I6\.’\.4II rldol P II?%47IMP:‘ UI':EIQZ‘.7 \ A | r{llfd.lé 9&:.’6' JLllg.z(A
accept bl Sard ot 2c¢)| Ta—eSonNeEprazore,—of prnarnaceuticarTy acce tabl e
salt tHeredf %\h@r €'h sai'd esoneprazole, or phar maceuti cally acceptabl e
salt thereof, élfﬁl &%s%d from d un| dose ﬁf from about O
or greater, V\/ner ¢ d'g]‘ arzi‘d?ﬁo gré AM dose and a
second dose admi ni slsé‘r‘ H‘Bﬁ v §f‘té‘fe“é é to target: i) a

but 81
it 2.5
g/ L

g

pk profile for napfoxen wheEe a)tthe Al dos Alas.loemm
mg/ nL and [®a aqm@n Stajtipribics Oiu krm(ﬁ’i’;com;% °"L§1ti MC@-nT,max

t o about hours,

and a nedi|an |Trax fMa’“or”: aﬁz?th 10—t a.@’,%(l:t 14 hé“)rs; and )

phar macoki|net]i @Mp')l\d/"e 1*ra/nofi I gf);‘.a» g e area iffbder the—pta =

concentr at|i on-ti3fe cypyve o tiME o ZET o sgren 1 333 doge—t+s—adm g Rter ed to
1 4

about 24 houns aftpgr e fT sl dope TS amgn niStengd (AUCo-24) 107 5
esoneprazgl e [of abpUiiea&oU0 BEg MY/ ML. | YETs0@ 1 Ur t heggs emjodi Nt i 26 [ ect ed

to a method flor,_deliweving asphar maceutimal donpasitiqgn tara pateent in
need t her ¢of, ggz'q*pr iMeding:| adnd nilstoerj ng std said petient asphar raceuti cal
conposition ijn uni|_dbse |f 0BM comd¥i Si ng7haprloxefd]l or [phat¥aceltsLBally
acceptabl ¢ salt therdat |an®-bsqnéfrhzol’®l or| phd¥inaceut i B3 1y | a¥3ept abl e

salt thereof, \ﬁ%r ei_l(?ﬂ%aid_éébmpx_m e 3%y dhar$¥ceutlical ly addedBt abl e

salt thereéof | 15r pléq¥ed ffzégrrs:id uni t Hose format 4 pH of f'og'z.ga)out 0
. 83 2 6

or great ers—wheret .N\]'?;E.%HL...? dodesPo ....§ adriri-Stered—as—an /—\de\’())S‘ and a

second dose adni ni stered about 10 hours later as a PM dose to target: i) a
pk profile for esoneprazol e where: a) the AM dose has a nean area under the
pl asma concentration-tine curve fromtine zero when the AM dose is

adm ni stered to about 10 hours after the AM dose is adm nistered
(AUCo-io0,am) is at least 850 hr* ng/nL with a % coefficient of variation
ranging from 45-70, and b) the PM dose has a mean area under the plasma
concentration-tinme curve fromt| e zero when the PM dose |s adm nistered to
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i) a pk profile for esoneprazole where: a) the AM dose has a nmean area
under the plasma concentration-tinme curve fromtine zero when the AM dose
i s adm niwoensd2pidsabout 10 hours after the AM dose i s @OWIGB284%SEMS
(AUCo-i 0, am of about 850 hr* ng/nmL, and b) the PM dose has a nean area
under the plasma concentration-tinme cu e fromtinme zero when the PM dose
is adm ni stered to about 14 hours aft ?the PM dose is administered

(AUCo- i 4, pm—of—abput 65Q hr* ng/ nl; a—eah—%tie—at wh"“hil; ptragastric
P Mll?'\ a¥ é\iQ‘\a;n 001,: v éﬁ\g—\nf o ’)}32|nn||v nori nd fq "8v
qg
al

reachi ng gteady—st atﬁ OtT—Tat 7géca~t abptt Gr 79 6‘/2”) & "g et UleH"'ti c
(pk) profill e|havin g.CVb'cll anea [under thg ptast B GUNCEMt T gL T O thiTE| curve
fromtime|zeno Whem LSt dosE 1[Szadm Nicgt ergd [@g7aDOL[ 2B youTSo@f ter the
first dose ig \difi pi shergd tAOCh-124) [ T 0raeSONEpPr azol € [of ahout | IhGo
hr*mg/ nL. [Yet| anot hemaenfjodiierent] 149 [di reeci ed [t o asaret Hod feor deélievefing a
phar maceutiinca2; Camassi £ =08. to a patient in need thereof, conprising:

adm nistering to said patient a pharnaceutical conposition in unit dose
form conprising naproxen, or pharmaceutically acceptable salt thereof, and

esoneprazol e, gaprhss Sﬁﬁﬁ‘x&ﬁlryGﬁNhym&@lﬁBﬂﬁ@Mcﬁklﬁ@tli&Pirﬁﬁﬂ’eﬁtﬁby shayei n said
esoneprazol e, or phmmﬁeytgeqaﬁlteymap&sﬁt@bmmat:mtNaf)ﬁﬁtm) is released from

said unit —dose format a nl—l of from about oL greater wherein-opne-unit

dose forn ba L dvisai [ssetised as.an AM dossuend ‘%&Uﬂ‘d’r dpsavedm ni skerled
about 10 holrp Tim¢ gr ts g (RNhOQSErt ¢ (dngret): r@g}ﬁ,‘tg) I bfink/elf or (hpagr oxen
where: a) tne AMOOSeAS &sAean X Ofggatl ea3t409t51 T W T ggs90
coefficient of varilabsc@n [rapgi Ng 1rom 226 23 and aesnedl pn t1 me {0 opaxi num
concentralipn (H‘t X)) M@iian f[r camoaldouto 2. 5 410 abput 4ithours, and b] ¢4e |PM dose
has a meap Cnpx of |atMihegst39%6./120mg/jnl WBth & % eveffirci ent of |vari dtion
rangi ng from [18-23 lardkxa [medBan ¥ax of S6fr om abot$? 10 o about | 1% lhqurs;

ii) anmeap %finme arMeigh §latrlagastrico%H remmi A® at hbotP44 0 B greater

for about|a 2¢ haurlpédidd éﬁ-t-eppeaeem—&%—st-eady—l&t-at-e—ei—lét—l—t SL_dbout

D
41% and |il)|a-phdr P‘E?ELE r‘%g*gi € é?g\ prif-e hav:égig & .eakf068arel 457'*'“r t he
pl asma copcenirati n-Mai‘X.. S ey z'goumtig"gg—ze' Ar— aLBlngac s
adm ni st efed— o abguty A4 Thag,s @t ter thg, T rt—dgpe Ts[adm s c@gu
(AUCo- 24) | f or | esongpragolle & at feast D00 hr mghnmC Wt a 9% coegf|ci ent

of variat|on affi Novikem 20080, (Me] stsbl anot hero enbpdi ment 1| sy.6h flect ed
to a methpd fprf' délfi veni Ng R4phae.sageutisal tonpesi tioh to a patsent in
need t herpof, | conpr|i s¥ag:| admi ni $eki ng7%Bo said pHEtient a phar raceut|i cal
conpositipn ip unit_dese [f diom donprisingnaproxef®® or phati¥acelt l4alll y
accept abl g sal t pyhdr sV land? egoneps azoll®  of phadfmacelticldl | y!adéept abl e
salt therpot, | whes em%%mmﬁe%%%xﬁiabl e
salt therpof,|is re eq f6 S-S aeH o B ~Bm-dbout 0
o 23, nzro b 723’ A
or greater; et th € r—AM-e6s€ and a
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second dosél adm ni stered about 10 hours later as a PM dose to target:i) a
pk profile foDriQ@bmoeatratibiarod:PhaymhéukindhicsingRelitam ta PhieAiadodgxaic about 81
ng/ mL and a nedian tinme to maxi nunvieaae@idniat i on (Trrax) of fromabout 2.5
to about 4 hours,  and. Cmax of about 76.2 /L

bnd o e an TARRDE PR DAl oS TaBBt T TG0 RS Hhe St 6 o at
whi ch i nt ree@agiridot, pdl ABORI, 08 DAY 9qRptiberdin @ stoddyOtRaEOsUrO ardlbdihesm 24 hour
period after reaching steady state of at |east about 41% and iii) a

phar malokiRTEERdIHRYD fﬁra%%Stre PRy fAGn RHredihc P BaYUHYEIIPPRE B BS

concent r atde@iibbd Bea %i’c‘dﬁ)hfafrﬁ%bfolawi&'@l B0 MEBOnsk(F $1) iR Eddfime Al St ered to
about 24 hours after the first dose is adm ni stered (AUCo-24) for

esomepr azol e i $HEHoUES00VRr KGR+ AVCanbthieie enbodi ment, naproxen can be

present as the gf.8e RS drnAimAIRYrRHH + @moalmyb (%Qﬁlnﬁ{gzerb@m%t' I
anot her enbodi ment, naproxen can be resent as free base in an anount

of about 500 ng. In yetagfﬁﬁ@tﬂté?4@mlemﬁprazﬁlﬁpﬁf%eme%lalﬁzﬁé) present in
equi vajsent am)LEnts_quXl% %&geutl cally acceptable salts of naproxen, e.g.,
sodi um naproxen. 'In a further enbodi nent, esoneprazole can be present as a
magnesi um sal t EO5A =dHasevancah dltCher reawtrddd meoduce S9%oofehy Mawimal Effect

phar maceutically acceptable salt thereof, can be present in an anpunt to
provi de fromabout 10 ng to about 30 ng of esoneprazole. In a further
enbodi nent, esoneprazole, or pharmaceutically acceptable salt thereof, can
be present in an anount to provide about 15 ng of esoneprazole. In yet an
even further enbodi nent, esoneprazole, or pharnaceutically acceptable salt
t hereof, can be present in an amount to provide about 20 ny of
esoneprazole. In still yet another enbodi ment, esoneprazole, or

phar ITB.CEUtI cal I ly accept abl e salt t her eof can be pr esent in an anount to
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after the first dose is adm nistered (AUCo-24) for esoneprazole is 2134
hr*nmg/mL with a % coefficient of variation of 74. In another enbodi nent,

t he nean woeaiumass t he pl asna concentration-tinme curvePCr@B2009s1W8r o when
first dose is admnistered to about 24 hours after the first dose is

adm ni stered (AUCo-24) for esoneprazole is about 2134 hr*ng/nmL. In yet

anot her embodi nent, the mean area unde t he pl asma concentration-tinme curve
fromtinme zero en first, dose i s adm gl sterﬁg to about 24 hours after the

first dose is ddffmidfertinaeaiiese Yy e fime SoRdpragsdneril s Hhest tooo

hr*mg/ mL Wati 1rﬁer‘/91(§9§$atﬂy GlaRNThOA I(EL ) AlieQBquiRD & doFiché HHH(%QS@@) ofltie yet

anot her enbodi nent, the nmean area under the plasma concentration-tinme curve
fromtime BEYHPREANSEVYAS £5taRsdcd tp §e ABMTREME, %allwn&BHdPO@zO HBUPR after the
first dosereép'énﬁql% Qélﬁév‘é& ehut éﬂ%:‘af%é)ma&f?ﬁal ?e%ﬁ&fﬁ@rv@ﬁ&l'&as'o%lyaslﬂgh’ty fy 12QO0

hr*mg/ni. In still another enbodinent, the mean area undér the plasm
concentyr atthaxthati($do eliF e th@YﬁﬁthPé“W@%en first dose is admnistered to
about 24 hours & If ﬁl 4 n %q Q

esonepr azol e |§%g%og?swgfoé\lj hr rrg/ rri? n%gﬁggt %)SI%P%I t ée%rg%e%ngfdi%hcrtﬁr%%% t he
mean ar ea iutnagestri¢ hid (glabeurd hovrnmendosattharEG EXfet+ o@mw@nf whinh eyt abeutd.Swhen
first dose}1 glss 2%942 Le to about 24 hours after the first dose is

adm ni stere (p %g or esonmeprazole is 491 1 hr*mg/nmL with a %
coefficient of Asahovat inghe Bigud3A, the rgletse sf naptoxan fromtPie400actwodidriiento 2 t he nean
ar ea der, t he entrationtine cu irst
foca el bR B TAEEE bBHR b B ot ok Seb g BB RN |1 o1 er e
( AUCo- 24) 4f00nremmep1|nagas{re pitshadbtreddy48Hieded highrigveid, wki alsuve pEMo@digeat , t he

nar oxen, G Bhrmagbdt A pgriRabet 43 e it SRR SREMRut 2om of

sai d esoneptiazaliepH Was phaldmaet hbvakloforgeapttadl m%@ﬂttmet &er ef-hodrn anot her
enbodi ment, the pharmaceutical conpasition in unit dose form COTTFI’I ses

about 500 H‘?ﬂo%f““}’é‘%’:‘ﬁo PICORBHS a@fﬂSﬁH&Phﬂ%{sﬁwwv FyPeaiEEpRApIoushsf thet her eof
and abgut @Qng of said esomeprazole, or pharmaceutically acceptable salt
thereof. In yet another enbodi nent, the unit dose formis adm ni stered
twice a day forheqntpals EBO gagroxqupraducsq pegk Bameten SpisSEFHioAt thak he unit dose
formis admdisiee ﬁlgreﬁéénlﬁ'ﬁltﬁgagﬁ‘)é I;Pp(rFlg,%tre 419254 fa2t, feNSraploRerSddnbdntr@dns @not her
enbodi ment’, the patient in need thereof is an at risk patient. In yet

anot her erfiseraddrip 2 hopys pagt dpﬁeswhlsht:@léﬁﬂecﬁ withhi@p figeperaest wepnfipiFagastds Bdase or

di sor der eGt & H in and inflammtion. In a further enbodinment, the
at risk pzﬁsent 9(31%19 @atreated for osteoarthritis, rheumatoid arthritis,
ankyl o¥i ng spondylitis, or a combi nEximpleZher eof . |In another embodi nent,
the patient in,n r di sor der

sel ected from paﬁﬁ&éﬁﬁ%@%f %%FI e ?ﬁgﬁ% %srsgx%g‘gtgc}i %Pﬁlﬁeé%atglgwg%att t he patient
in need thepesén ind chanapgazbleedtsad ldvels 1roh¢ahb3amt’oﬁﬁctstfolinw1ngleakmihomstrailon hritis,
ankyl osi n iLtis, or a comj er eof

erbods rent! TR ROnatidre Sl ply SETRAO RardB shOGF SR bRud GRS ) . wi o a
% coeffi cmaretncmbate/camapadxlemﬂomﬁlg 2Rnandd saérdt- m@damﬂmokgommnes Thehour s;

and t or. sai M dose i s / L coef i ent of
Tari atfon Bty P K AR reb bR BrEos ol o arict o at Rt b

e ngodi _rrg ntbetvtzdae p:il_ﬁ&ll gii@aett)sf I@éel\?ﬁg@ﬁl@lﬂ dbesef e!daf:h d?;t&ﬂé’ mewlnlgso@?@mne&_@a 2 Prl\v/lg{j .
and sai Ian X is about ours; t he mean x for sai ose
i s about 78!8hgh hiabicpvemiellt fri afirommas fRaionfRd %rﬁﬁﬁﬁzatlpﬁ still

anot her embmhmﬂ{hbalaﬁi@edmﬁnmu&@és said AM dose of naproxen is 80.9
mg/mL with a % coefficient of variation of 23 and said nedian Tnax i s about
3.0 hours; and b) the mean Cmax for said PMdose is 76.2 nmg/nmL with a %
coefficient of variation of 23 and said nedian Trmax is about 10.4 hours. In
still yet another enbodinment, the nean Crax for said AM dose of naproxen is
about 80.9 ny/nL and said nedian Tnmax is about 3.0 hours; and b) the nean
Cmax for said PMdose is about 76.2 ng/nL and said nedian Trmax i s about
10.4 hours.In yet still another enbodi nent, the nmean area under the plasma
concentrationtinme curve fromtinme zero when the AM dose is admnistered to
about 10 hours after the AM dose is adm nistered (AUCo-io0,am for said AM
dose of esoneprazole is 1216 hr* ng/nL with a % coefficient of variation of
69, and the nean area under the plasma concentration-tinme curve fromtine
zero when the PM dose is adm nistered to about 14 hours after the PM dose
is adm nistered (AUC 0-i4 pm for said PM dose of esoneprazole is 919 hr*
ng/mL with a % coefficient of variation of 84. In a further enbodi nent, the
PM dose has a nean area under the plasma concentration-tine curve fromtine
zero when the PM dose |s adm n| stered t o about 14 hours after the PM dose
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coefficient of variation ranging from45-70. In a still even further

enbodi nent, the AM dose has a nean area under the plasma concentration-tine
curve frowotome22gsso when the AM dose is adm ni stered t@CalaBrodllB1te8ur s
after the AM dose is adm ni stered (AUCo-io0,am of about 1200 hr* ng/nmL . In
atill even further enbodinent, the AM dose has a nean area under the

pl asma concentration-tinme curve fromt Ive zero when the AM dose is
adm ni st ered—to—-about 10 hours after the AM dose s admnistered
(AUCo-i 0, am) ofTraiment 2800 hr* ng/nm.In stSthdy Dewg a further enbodijnrent, the
nmean area under the pl asnepN aNCc@BhYaticRNenaBroLd 300 id/@imddidi®relaio [when the
AM dose is [admi ni stered t@saﬁ@gﬁzommﬁ@r@o@fter t he AM dose i's adm ni st er ed
(AUCo-i 0, anj for said AM wiith a %
coefficient| of vamBation |0 I
concentratipn-tinme curve If$3H [ 2 C Hstered to
about 14 hours aft@er the FE@daJE@wn@‘adlmtahl@I(E@e@P(RAlm 4 prr) for |said PM
dose of esonepraije IS ZQ&@ethle ﬁgglgbomgtcgpsalengge@pﬂ@yl ent of varfi ati on of
53. In an % u'éntéri’é'cba!té‘a" enbodh IIb'IIL, thermean—areawnder—the pl asiT’&
concentrationtinme curve fromtinme zero when the AM dose is adm nistered to
about 10 hours after the AM dose is adm nistered (AUCo-io0,am for said AM
dose of esomepiRzoleclrABRL i %%%fhts of HBArTkon VAR ottttﬁ odRaR rGayyngder the
pl asma concentration-tinme curve fromtine zero e PM dose’i s

admi ni st erfeaquend biplod sampies thicpnrogeraf T2elrour pest-Phicdored foﬂowgtemhgteetr@ttt

( AUCo- I54 Hjﬁslpl‘fa%oncse %lolﬁws qﬂﬁeegﬁgﬁleﬁ§péggtﬂéeﬁgz%eewér§ o@tgﬂ&i fr&Q% Jﬂﬁ [\J/s@gtl m. In
an even further e I ment, the arnmaceuti cal nposition in unit dos
formis a himddtsamalyetaktradofleet lbbotprpiostdoge jetriofl é(dbtvntgﬂéreomﬁm faffN #00)] east a
first lay rein.sai S roxen, or
phar raceuteanty RS eBPer EG o UPRLELl 2 St BRERL AR ERR oot ng
that at | ekstk).begins to rel ease the naproxen, or pharmaceutically

acceptabl e salt thereof, when the pH of the surroundi ng nedi um of about 3.5
or greater; s ahﬂmetmirredc Kﬂy)qaardnmteesdrrmprroazrodrﬂ es@neppdzmremedﬁtérnﬂﬂekiy

accept abl wherei n sai d..esoneprazol e, or ph ceytically
20CeP P! S 3R oEh S5k HISh 5 DSt R B e RS 2l LY
an even f yatdetereinbiadidreatinue pomp camohteatiod (CRhafimamatidieahnl y accept abl e

salt thereof, is.released.at.a pH of fromO o re | n_anot her

ebodi mentCoM SR bl 68 5 IR e B s e R enCaF b Rr eof | i s
rel eased aimecupd Rfm fime i3 ROt 1aht @he BHiBAYET medstrable fduict deeneiiRdAEN! |
esoneprazol e or phar maceut i cal | y acceptable salt thereof, is released at a

pH of fromb Ntﬁ rof igtegero With Srepqlation e Hdinity fdei i RErCeiags 8 e d &t wenr or

phar Wageu'[thaﬁ‘?é éﬂraﬁ&@t&pfr@tﬁ |t1§a 18@kitnetpBBE Rk meh&irdb®! BaS 8shcditraBoPtd iRfinifyr OM about
0 to about 2. éet a further enbodi nent, esoneprazole, or

phar maceut( estt%ym ca@émramabelgapttmﬁ@tf@ét(tm)s rel eased at a pH of fromo to
2. In yet still another enbodi nent east a portion of said

esomepr azol e, T8¢ rYHiP Riggeailebibty qf)‘isoé’éf‘@%tﬂﬁ@lo@ RN AP0 yrredetsmined 8y Hist  coat ed
Wi th an enh@kisg AeRgt ingeln, ﬁﬁ@naXY&teso?ﬁészol@@&t”ﬂ‘}@o{tmgﬂmp%' TRAment Beankil I St

| ayer is an enteric coatl ng. In an even further enbodi nent, the

phar maceutTredmerdnpodeingit Pn Thnralative wayaslebilitysof aaprokani froalyBN 408 plet

COMPY | 8 NQIGRAGALPLE HIPAoS LPAURAPIQIEN,, oAl CRNSF AT ﬁ@tt&aﬂrtafmaﬁ%beat abl e salt
t hereo irst layer conprising a coating that at [east begins

rel easi ng Trh@mﬁm@r ox&Hregivent A ve TtdtoéntChelhs watioo wedti eﬁ‘gmme@frummth@ about 3.5
or greater, KME d utically
accept abl Ry sg% g{‘%gglgc%gA mhé%)eoﬁﬁt)dég?m? f&g}egggﬁﬁ%gw SF ql%lc B(ggdgafr%ngir azol e,
or phar maosatenads fixed ctfeqd, afol eibgal withiin mqaclfcp a$ srandxtm sfft:qt oﬁlntc@edmbtytcan
enteric cqat . In first la ating that
ot Feast ooyl Heueb oA QasE AER B FER oAl A EC PR b BBl g

medi ums s iatoomls fé. AJCarl, C o, Or aal’chg"eﬁﬁfeﬁtl’comlplé]ri@hi\xleke dakdulagdot her enbodi nent
said first layer begins to rel ease the naproxen when the pH of the
surroundi ng nadtotairofl fortatubgdesuteréeroltad agd eattejjectsldomalefetdrthdmtdyetsrbodi nent ,
said first begi n he na rox of ..t he

ar  ound; g T Ao Gfsiiae sy PRReRor s drodSefivh Ratipodi rent
said first |layer begins to rel ease the naproxen when the pH of the
surrounding nediumis at about 5.0 or greater. In one enbodi ment, at | east
about 95% of the esoneprazole, or pharmaceutically acceptable salt thereof,
is not surrounded by an enteric coating. In another enbodi nent, at | east
about 99% of the esoneprazol e, or pharmaceutically acceptable salt thereof,
is not surrounded by an enteric coating. In yet another enbodi nent, at
Ieast about 99. 5% of the ~esomepr azol e, or phar ITB.CEUtI cal I y accept abI e salt

Y L, . o o, .




conposition in unit dose form conprising naproxen, or pharmaceutically
acceptabl e salt thereof, and esoneprazole, or pharmaceutically acceptable
salt therwof2oimhesssin i ntragastric pHis increased to arcCreEsboaiBows 4.0
Wi thin one hour of administration. In another enbodi nment, intragastric pH
is increased to at | east about 4.0 or greater within 30 or 45 m nutes of
adm ni stration The pharnmaceutical conptsitions disclosed herein include,
but are not limted to exanple, tablets and capsul es that can be nade

in accor dafFﬂf’é3%m3?t§9wélt4?§oP§{’JteﬁaP0faﬁ’ lgting TIRHBFRS AnBt heind b TosRgavely five

Rem Nngt on'sgb;BaAhRAGEUEHLEIR happot AREREnraih (el uoMMIGEA FroBMLd MismaEast on, Pa.
(1980)). SU|tabIe carriers include, but are not limted to: water; salt

sol uti ons:samplepfing: gdrioss Rasiods: Neyjef the meagirable pra@ﬁwn@%mﬂaﬁ were

pol yet hyl qng 1gh%6pbShe S8kiAtubibon&RRRAIMA 'é@cth%'%ofﬁ&'%ﬁd a%reliRGt RA maPKl Ose or
starch; magnesium stearate; talc; silicic acid; paraffin; perfune oil;
fatty dci dnalssiepesausqylnyoxepihayg litlslimpacogethe BBl Ravdmar cpjmatest iFHOYRESL, et . The
phar maceut i if

oot od. Ty e A e R D o e

pr eser vat i va=il 3gtosbipdriodethst wdyerF 58 of; thet:ma)omumgsoa@emtsm odi tg pfr¢fsle/olnn ng agents.
In one e i . ceuti cal
composi t1 oot aracristht fRen MieefhublS st Ehep aRTREAR A B8 SRRMEE

t echni quesy stbteactimy the remlmquoactemrmmn (bléCtht&bbﬂlS@.C’etdl tbe ddthp pmvsﬁoimtmneor gani c or
aqueo sol ve LS rerd in t mted to,
For o 60 Bisdtos FatB¥GHooT RS Gl chlFungh o Whheeliur Bhideloci G
copolynerammshehhemmahmdmemynm&ﬂmhmeﬂhmeh&mﬁﬂﬁﬁsphhhahamaﬁmmalyV|nyI
acet at e pht hal at e, hydroxypropylnethyl cel | ul ose

trimellitate, gar I e | ate,

and/ or ot her éﬁﬁnggnﬁ& aJﬁ@“%%? ﬁ&ﬂgﬁﬁ W&%Imyﬁl?%uﬁf & S?P Pl%’glsssolves
can be cortefont Qéldulb)pottl”m)sepml tﬂaammjcmty oﬁmtbgaaatre@mng Tm@ﬂn}en’eAs osmfeetleij and/ or

rati o of pendant. grou For. ex i ssoluti.on ristics of the
o e MR AR B PR sl SR sV aR ety BE S P BURER e eo or
glr oupsls Thenéeayatcsls wdte ah@@urﬁlﬂéltul?pl f ph&foﬁﬁcmﬁ idosd liyy a&g@gpt:tabdfea eﬁchl
past|C|zers suc exa e, triet 1t ate 1 but t hal at e,
triacetin, reﬁ‘é‘]‘%&‘btﬁya@ﬁ"etf‘éﬁt’?%t OWqur%lHP]B‘ag’é%rﬁ %ﬁ%ﬁmap‘?%%ﬁe% ie%‘rleé

Addi ti ves,WImrpl’@ataentAngmmvﬁng ﬂlg&‘aﬂ?h@l@t&hﬁ‘ted@&ﬂ@é@)@r@ﬁle b Flﬁdbe)*l ng, and

anti-foam ng agents nmay al so be used. In one enbodi nent, rmaceut i cal

conposi tions disclosed herein can be i.n the form of a bi ayer
Cobler | 1na BrEPhJR RN R Aop P ST a b Gr g pﬂaémaéfmqﬁ%%t%ﬁl ns the
eSOoNepr azqjuentif@blePRamBMEAI tértdiatiatc@ntwdt &1 sajhL) heslefing Thatr@t requi r ed
dose al on vmth appropriate excipients, agents to aid dissolutjon,

| ubr i c@nt $PN40P). @Béma BYomeprazele CoicerEAg e @B?%r?%wmdtwrp fpa gsacrp hpitdhe
contains tdia SRS dife T EMMBRY bR AoRPHLIBLANY 3Wishit)ec®d NBIEsnXGLRE SR

di ssolution agents, lubricants, fillers, etc. In another enbodinent, the
napr oxen pFOPEIBRIAYEFe Msassrableoiiridletrbisgts At gBITyiRwEY Bost dats gl eHaE YA ssol ves
at a pH ofg&fevkCailowaROtttatden Hbr Igrlﬁé’shﬁresoﬁébr%k BRhalons WeRAIERTy the
naproxen portion/layer is surrounded by a polyneric coating that di ssol ves
at a pH ofnoamepsaible vabbiT> ® P hejr eattdpse. ﬂhédnap%f@émeawabéﬁm@mmq cally
acceptﬁb' eco At A EQhsm éls BSu AN RE ngyl:r%mﬁ% SR PR ?bﬂcglgé ng,

| ow or %ear anul ation, wet granu1 tion UI di zed- be

granul at i cmst@fie fOHe‘s'mgﬂrr@@e@%@sor%l uggi ng general ly produces tablets of

| ess hardness and greater friability. Low shear granul ation, high-shear
granul ation, gl GfBnbbalbn.ABR dolitidy &lﬁftg%ﬁog m%ybeajé&now(}stewltg
produce harder, less friable tablets. Exanple(s he 1 nvention Is further
defi ned i rlredtmettoB) oMidn §uisirenpE( $ieceiving sﬁ@@imntb@)uﬁlat@ﬂ@ﬂot@d hatee bExmNpI €( s)
are aiven fhad S TR N e ST AN AROY AL SELSS|RE, AC the
Exanpl e(s) din the art can ascertain the

char aciOer i B¢ dasamdystshres Ipﬂ\f@HIGd on ;ncmddlg\mﬂ branlitdingetha timerpginkt krobmth mbjesm r| t and
iventi on T s el Mok TuReer st R b PR ICRRIh s not
limted by the illustrative exanple(s) set forth hereinbel ow, but rather
defined by the clains appended hereto. Exanple 1 A random zed, open-| abel,
4-way cross-over study to evaluate the effect on days 1 and 9 of tw ce
daily oral adm nistration of three PN 400 fornul ations (enteric coated

napr oxen 500 ng conbi ned with non-enteric coated esoneprazole 10, 20, or 30
ng) versus the effect of twice daily oral admi nistration of a separate 500
nyg non-enteric coated naproxen tablet and once daily oral adm nistration of
a separate EC esorreprazol e (20 ng) capsul e (NeX| um(r) 20ng capsul e) on the

e o e o



neasur enent of vital

signs were perfornmed at Screening and the Final

Visit.

A 12-| ead el ectrocardi ogram (ECG and 13C-urea breath test to screen for

possi bl e Wel2omahessser pyl ori

drug screen for al

chi | dbearing potenti al
period. On Days 1 and 9 of each treat
r macoki net i

sEeatmgs B 44

per f or med

report tolgﬁé@ggg

i nfection were performed aPCBO@B2eWIIgLOSA Uri ne

subj ects and a urine pregnancy test for wonen of

wer e perforned

o
R pes

nts.

n Days 0 and 8 of each treatnent
nt period, 24-hour bl ood sanpli ngwas

Subj ects were instructed to
fleash Sharpiterishey Bresemeiasodeni ng

pr ocedur eslasdR psoiil @ah SighhEicRlc@RBEYee Figne@n). zed and treated, and data for
(PP) popul ati on;

| ntent -t o- Tr eal sutdndaly of MapfoREY arNdo¥orRRPPIK dhia@ord byat @Rt @t brodfic8 ubj ect s.

non pregnant females 18 to 55

25 subjects were anal yzed as the Per-Protocol

Subj ects were health
&l

(H pylori) negative,

years of
pyl ori

algelenil ¢ A

mal e

S Oor

non- | act ati ng,
‘mass i ndex of 19-32 kg/ m,
and were generally in good health with no

t he

wer e hel i cobacter

historf of peptic ulcer disease or other acid-related gastrointestinal (d)
synpt ons. Subj ect Tabledbi fummaxndf Napresei PKdlaranetesshybireatneehti n Tabl e 2.
Twenty-ei ght subjects were randoni zed and treated at one investigational

center; t
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reat ment

rg%k;he pH probe. Subjects were random zed on Day

1 of

period into 1 of 4 dosing sequences to receive a 9-day

regimens in a crossover

fashi o Treatment A: 1 tablet PN 400/ E30 (EC naproxen 500 ng and non- EC
esoneprazole 30 ng) BID. Treatnent B: 1 tablet PN 400/ E20 (EC naproxen 500
ng and non- EC esoneprazole 20 ng) BID. Treatnent C. 1 tablet PN 400/ E10 (EC
napr oxen 500 ng and non- EC esoneprazole 10 ng) BID. Treatnent D. EC E20 +
naproxen ( 1 tablet non-EC naproxen 500 ng and 1 capsul e EC esoneprazol e 20

ng in the AM and 1 tabl et non- EC naproxen 500 ng in the PM Al
wer e adni ni stered by study personnel 60 ninutes prior to meals (i.e.
were taken 60 m nutes prior to breakfast (after an over

ni ght

tre

f ast,

atment s
doses
for the

AM dose) and/or 60 minutes prior to dinner (for the PMdose) for 9 days).
The study nedications

20



adm ni stered BI D were adm nistered approximately 10 hours apart. Prior to
adm ni stration of the Day 1AM dose of study drug, the pH probe was pl aced
to nonit owoizntveagsstric pH for a period of 24 hours. Thecuic#ady/sh®wst r ode
was placed 10 cm below the LES with the proximal el ectrode placed 5 cm
above the LES using the LES | ocator aq%éor by use of formal esophageal
manonetry by the investigator. The position of the distance of the
el ectrode fromthe nostrils was recorded to facilitate the 24-hour
intragastric pH assessnents. In addition, a pre-AM dose bl ood sanpl e was
col | ected. Post -FaleibseSwnmaty efdisgmenragele kP arametgspby Xreadmenty: 10, 20, 30
and 45 mnutes and 1, 1.5, 2, 2.5, 3, 4, 6, 8, 10 (pre-PM dose bl ood
sanpl e), |10.17, 10.83, 10./5,¢10. 5, 1L, 41.5 W2c,12{5A0L3, 14, +16,| 18, 20
and 24 haur $refiftnt PK as88sSeoig) | Ahh el AM) dosinhgyen) Day+migubj @st s| were
di schargdd Tromthe| Phase [T wai t] angd | ngiggucl ed4£0 r et urgy; T or] Hlaeg next
dosing in theyRW of| Dayv2 [ang; on| Days| 3-84t 0| r ecgi ve|t heg;AM gand 4PM doses.
Subj ects were confipnggdt0 [t he,Phasesliunighy in thg PMof shay § iRg
preparatijon fQrst hel 2 H?our BK apg pH assgsspents, on| Day 9. Noyiteri ng of
pH and bIoo& sanpl e %L§ectﬁgg)onl y Q(M@s as ggcribedy@bove:f r Day 1.
The pH priobe—was—renovedn—the ANTgnBay 10— Fnat—PK—sarnptes—
col l ected in_ the Awloyﬂfay 16¢ Suté'5 ct;%%ére i n§¥r ucted § retﬁﬁ%r?o t he
Phase 1 unﬁ?h?ﬁwwgubségﬁent ﬁ?eatn% t| pefods and remi nd&d of| tA& tjiming
for the next Hrteat merfediBer|i od®(i| €0 t hé Mash- olt® peti odf?df at "Péast 12
days between treat nent8}. || nl-®ach 'Mbsedi8nt| tré#t nent pétiod, ke |sane
pr ocedur s \/(Nr:p?’9)ljpran@ihd asSYur r96j)0'r e?Prg p%sf‘q)nrl nﬁwlfirnl3~?<9f|udy
proceduregs were perf oMaed |jon4DPay| 233of t0He | ast 8¢a eal nerdtl> per|i 6&3%r
whenever |a subfect [di ¥€8nt|i nded fr & t he4st udy. 7Fhe PK nBlasurjeméht s| used in
t hi s st udyEameprasiesdMrdnt 5| cimopl2pOused.’on Phas® | $t udbes. Nedduy i ng
i ntragatr|i c (FH3The jpr ogedur ellssed 0t76 reds@ri ng R r agast2ed ¢ pHOIS3 st andar d
commonl y [used in asjsesskng tée pharssacodynam ¢ &bf eci ofivaci d- sagspriessi ng
drugs. A Ngelt &edbesieD gi trapper pH data | ogger (Medtronics, M nneapolis,
was; used to record pH The 24-hour pH assessnments were perforned on

Days 1 and 9. Th H recordi ng sys asured the diff.erepnce i.n potenti al
bet ween the 1 ot ahararSrEHRL P B UREE e hu i s B ele brobe. and
st or ed t hiwithoal ang l@veny Aotkpt@ed) thegewandkyedldtoptibrdatetomgsazotcovi ded to a

third party blinded to the signed treatnent groups. Th hird party

eval uat ed PHEV BRCSPETHADH e HE ULy OB P Fe £ PaPHES: baved on
t hehf ol | ommamgxa)?béog{epﬁ?@é rdlRtvirR adMinistRasH OQJ%C Bﬂiﬂil’e@?a@iﬁlf vcahlhmtif@fmﬁ@t a
within a pre-specified reference range;.No technical failures of the pH

r ecor di’hg;2PaMd NodEdoRsatha thaigHer S it w40 SRIERIE 2B IPRPYECT he
reference rél@me@mf;&hib@@fés@ﬁ%s}azoﬁanme%swd%‘ifargé pRedsubRoPlSabiNErig collected in 6
mL sodi um hepari n VACUTAI NER t ubes and stored on 1ce until centrifuged

Wit hin 30 S9ReREsledfnasid EC dplagh: Py mobippyduas deftad ieattBntyi nut es at 3000 rpm
(approxi mately 00 in arefrigerated centrifuge nmaintai ned at

boproxt mat el y” Agereebr il el PSRRI GERG: SRSaE P62 en ot - 20 oc
or col der espridpirazo&lonalhtitagasend tompeirk @t tarapresefiadl Bblaad B ehrolighi 2dediownt 0 2
equal aliquots, with 1 tube being used for naproxen anal ysis and the other
for es@neprazole anal ysis. Sanples were kept frozen at - 20 0C and shi pped
overni ght to PPD Devel opnent, Richnond VA for analysis at the end of the
study. Anal ysis of Esoneprazole in Plasm Assay Methods Esoneprazole is
optically stable and the degree of conversion fromthe Sto the R
enantioner in humans is negligi ble. Thus sanple anal ysis for esoneprazole
was p (forned usi ng the validated high performance |iquid chromatography

t andem’mass spectronetry (HPLC/ MS/ M5) method for oneprazole. This nethod
was devel oped and val i dated by PPD Devel opnent, Ri chnond, VA. Assay nethods
were generally perforned as essentially described herei nbelow. A 100 nL

al i quot of human plasnma containing the anti-coagul ant (sodi um heparin) and
the anal ytes was fortified with the internal standard (deuterated anal og of
oneprazol e). The anal ytes were isolated by solid phase extraction (SPE)
using a Phenonenex Strata-X (10 ng) 96-well SPE plate. The final extract
was anal yzed by HPLC with MS/ Msdetection using a Mcromass Quattro M cro,
triple quadrupol e instrunent. Chromatographic retention and separation of

t he anal ytes were obtained on Betasil Silica- 100 analytical colum (3 x 50
mm 5 mmparticle size) using a gradient nobile phase program Mobile phase
A consisted of 0.1%formc acid in acetonitrile and nobil e phase B
consisted of 0.1%formc acid. The anal ytes were detected by MS/M5 with
positive electrospray ionization in the node of multiple reaction
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%V in Table 4. Table 4; Percent Tinme of pH Greater than 4.0 - Day 9 -
Per - Protocol Population On Day 1, the LS nean percent tinme intragastric pH
> 4.0 ramnyocdofwmmzi3% with PN 400/ E10 to 28% wi th PN 40@CERB200vEatosent

di fferences conpared to EC E20 + naproxen were small. Only PN 400/ E30 (28%
had a statistically significant, great()/eé percent time with pH > 4.0
conpared to EC E20 + naproxen (2 1% shown in Figure 1, there were
three increases_ in pH throughaout the day which were _associated with food
intake at 1, 62801 Svguparyofsfat EP@‘A@F‘&é’P‘S of Biparailahlity P arameters @b poct i vel y.
These increases in pH occur?%’&‘eﬁbﬁﬁoweﬁﬁﬁ%lvewn%ur after each neal for
all treatpents. Foll owi ng the AM dose of PN 400 on na\/ 0 the pH i ncr ease
occurred approxi mat el y one hour eaqu?tE&en‘t(Fﬂa‘FPaflﬁel food i nduced i ncrease in
pH (see also Figure|2). After the AM ¢bs¥ Refio EC E20 + naproxen, the pH

i ncrease |occurred at | east 30 m n@ésComditiexe nlvaa) PN 400. The overal | pH
profil es (@K EaymeRr showed am esongpr azol gpdose-r ¢l at ed gfBf ect on
i ntragastiriwc,pH bey )nd t hesob Nf 1 ugnce ofy eod i nt ake. The, ef f ect]

on

i ntragastiri,e,pbk profil gspyas,si m|l ar pekwessy PN|400/E39 (ags) PN|400/ E20,

W th each‘%g these {reatneqgrs rerlecurbg)% ST owe retur g gastric contents
Ah-12 o B

to | owner s after i ntlake n ther th ElO or EC E20 +
napr oxen tr eaul?{.@!u S @043?8)%(;0') T {(6 ?@I Ab F p@pU| aLl oRr—were simlar

to those [ffom t he PP pop&r ation. |The |r9r8t2? Da pH surerrents fromall
tr eat nent dngmbhed t he @3t %9 adast r(@ﬁzonl—ll(affm nn(Qa@f‘agrlnx@lhf flast was

bet ween 2. GSYRcEemeHic leghidear Ba% hi gher than the initial pH (between 1.0 and
2.0) or? Day 1 (Figure 2). As shown in Table 4, the prinmary PD response of

this study, i.&heomeERBMhCceihEBaliCHh 6@9@@5&&&@A-sltsauﬁes()ne%(dm»msmbﬂcr eased

wi th esone zol dos int N400treatrre reater

i ncrease Hﬁ“‘&w@ngF Iﬁ?pr@ﬁn?‘g§ggf‘?§%e“\5\%?§1p%sglésr @Zﬁlt%éegg@@ﬁéﬁgg‘?%l e dose

i ncr eased ifidi@rmglfoet)0va@eatgtvien RNAOO in terns of nabrogem bkQyBlalkility pGatb&drs. Ther e was
only a small increase in intragastric pH > 4.0, from71.4 to 76.5% as the
esonepr azol e ddsencileatedLiSM MiRUTesGR8Bromee)ioh APK40E es@expoardrtyr

Pharma od p I Al 0 on Day 1
Resul t's f?@%ﬂ?ﬂgnt%z%a?lgg{énep Fl? fglfﬂﬁtln%tﬁphb d}%é%%{ﬁh{s d1|9§1 %aetrcent time

i ntragast resmnqqirhzyaleémoc valogrefdr the ono agoments wakh EC;esdlﬂékiramotemwFfNoﬂﬁﬁMcEﬂO to
appr oxi matel % wth PN 00/ E30 e, 5; . Percent of Tine W.th

R aghst BT Halear ooy e A Hsnf BEFGRREE BTt on wean pH
data over AR4CHpurf ssoarplaye forTscaphiens anirededisterilgise esothepriiage pHPPHQk)i | es on

it agast FIEe BROGEEC R MALORL e gPaeP o 0 i sp G OTaT R FRERORER | Ther o

wer e nﬁreemg&wnmﬁ@@a@ﬁs above pH 4. 0 t hroughout the day that were
associated with food intake at 1, 6 and 11 hours. The increase in
intragastric ElAnQﬁ/@NEd’we@flaaérs@@réh@XAFﬁisﬁlsyla?é’tﬂ;dbwﬂl tﬁgdvﬁLT}%ﬁﬁherérﬁ@ for all
treatnents. T ere was m ni effect of any .of the treatnents
on i nt r agagtieysedpme %@@ﬁ%@ﬁ#@ WPl fawa$ s dup YNt nsdgHdiee ?fffé“} Yst 24 hours
on the fi rrﬁﬁged%npa‘%mtﬁatrmﬁémc%h% vPﬂlaTrBﬁﬁ@ﬁjt}B"'ameQnd:slt neiuegsarnal ysi s of
percent tinme of pH > 3.0 and > 5.0 on 9 resulted in a simlar pattern
statisti camlvd%lzmafts brdadhe agd P%ﬁ?%or&hﬂlﬁagﬂ%wwea%%éﬂ?ﬁpf the AFRIYSTY on Day
9 for P ppdhatieR, W th PN 400/ E30 and PN 400/ E20 show ng a greater

aci d-reduci ng capacity than EC E20 + naproxen, which had a greater capacity
t han PN 400/ E10, based on LS nean differences and 95% Cls. Analysis results
of percent tinme of pH > 3.0 and > 5.0 on Day 1 were simlar as results for
the primary endpoint of %tinme pH > 4 on Day 1 based on the PP popul ati on.

| TT popul ation results were simlar to those of the PP popul ation. As PN
400 is dosed BID, the individual tinme intervals corresponding to this
dosing reginen, i.e., 0-10 hours and 10-24 hours, were analyzed for percent
time intragastric pH >4.0 on Day 9. The results indicated that for the 0-10
hours period, PN 400/ E30 treatnment resulted in a greater percent time with
intragastric pH > 4.0 (84% than treatnent with EC E20 + naproxen (71%.
VWil e PN 400/ E20 al so had a high percent time intragastric pH > 4.0 (79%,
the results were not statistically significantly different fromthe EC E20
+ naproxen treatnent. Wth BID dosing, both PN400/ E30 and PN400/E20 had
greater percent time intragastric pH > 4.0 (71% and 66% respectively)
conpared to treatnment wth EC E20 + naproxen (47% for the 10-24 hour
treatnent interval. The PN40O/E10 treatnent had a | ower percent tine
intragastric pH > 4.0 conpared to treatnment with EC E20 + naproxen for both
the 0-10 hours (52% and the 10-24 hours (33% treatnent interval.
Pharnacoklnetlc Endp0|nts Cn Day 1 PK data anal ysi s was performed for
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treatnment, study day and subject. The concentration data were summari zed by
treatnent and study day at each nom nal (or schedul ed) sanpling tinme using
descri ptiwe 28tep3si cs i ncl udi ng nmean, SD, %V, rredi an, POT/GBIOOYENHS

maxi mum Pl asnma concentrations below the LLOQ (i.e., 1 ng/nL for

esoneprazol e, and 0.10 ng/nL for napr @en) wer e treat ed as a zero value for
cal cul ating descriptive statistics. mean/ medi an value at a tinme point
with one or nore below the LLQOQ (B ) val ues was_ reported unless the

mean/ nedi an val ue whaPlpal:drarkiew of ddverse Exentss Salety Fepulgtiorn case the val ue
was reported as Bfhemehndi Vi dual saybj ect plasma concegiration vp tinme curves
were plotted against the actual psaopl i NgECINGB+ and EdMprean/ redisan pl asma
concentration vs. time curves were plotteECagai nst nom nal sanpling tinme by
treatnment._The plasma concentratNe38 vs. tNms9data of=88ch anN¥y3%e were

subj ected to nonconpartnental anglysis usinng)W nNonhi#) versi oneg. 1

(Pharsi ght {pr.A0%ah LARs: Mountain View, CA). The actual blood sanpling tine
for each sgj rg,e\ogﬁ used for PK J&ta anal y$I8. For dndl yte codEentrations
resul ting f§u8ets dase i.e., esoneprazole in Treatnents A B, and C or
naproxen in ufsa ?fse rrents PK @nal ysi s was perf orited separat)ely for the
pl asma profé S obtai ned after the AM and PM doses. Thus, the actual

post - dose saftplin q times for concentration vs. tine profiles after the PM
dose were c‘ﬁlt@ﬁﬂﬁt%@eﬁaé@drsﬁn theo el apsed tjne from tohe act uaI odosing tine
of the PM-¥<es P S FB—GOR belo e OQ (BQ
val ue) in i %%ccfﬂ‘%lrix of, ?pf"é? raz%%i@“ft’raé%"al yte wer e handl ed as follows. If
the val ue 1poRUGLRG I, AcREDL] @‘Lsfsetetfténtghemat@%ate@tswaraat@aagof the profile,
i.e., befarestheg @a&tcmtwﬁ@m@la@d@gtl on in a profile was observed, it was
assi gned a vit Be=odierizesa@d canganta2atgon. A single BQL val ue occurring

bet ween two neasurabl e anal yte concentrations, not in the absorptive phase
of a profile,was generally omtted. If two or nore BQL val ues occurred in

successi on, [ [ profile
was determ ned%E &ﬁave ngl?%z%g%) gg}; {119 £ %gh agt(ﬁeﬁnd%g(?vm&aj\fmbl‘%g%sur abl e
anal yt e cdrbentTiatovemnll oécutlhm:epatemat; sotalKgpacaweh @r@tnmthfa/B)eUarf\mth

napr ot (Ferrotg R tar Theol Rrsnameay "or s £ PEhE oM et Ched ne
fol | ow ng: peNBd(WBnermzzbmsm wiidh ptasnhincsubrok I(ﬁ%) \@mh Trmhﬂmm RghehdehddM dose

Concont 1 w1 D DTS DR Kl ABRE oy s T et ling "Bhe. M dose

(t maXPn) ; obcwredtio3 kitgedd (85%) withasestaklt®. pl asma concentration foll owi ng the
AM dose (tlag,anm) and follow ng the PM dose (tiag Pm ; Area under the

pl asma concentration vs. tinme curve (AUC) fromtine zero to the last tine
poi nt with nmeasurable drug concentration (tlast) follow ng the AM dose
(AUCo-t,an) and followi ng the PM dose (AUCo-t, pn), calcul ated using the

| i near-up and | og-down trapezoidal nethod in WnNonlin; Apparent
first-order elimnation rate constant (lzamand | ZPm, determned, if data
permt, by the slope of the apparent term nal |og-linear phase of the

pl asma drug concentration vs. tine curve using at |least 3 tinme points;
Apparent plasma half-life (t ), if data permt, determned as 0.693/ |z
followng the AM and PM doses, i.e., and respectively; AUC fromtinme zero
(time of AMdosing) to 10 hours after the AM dose (AUCo-io,an), if
necessary, with extrapolation using |zamestimate fromtiast to 10 hrs post
the AM dose; AUC fromtine zero (tinme of PMdosing) to 14 hours after the
PM dose (AUC 0-i4 pm, if necessary, with extrapolation using | zpmestimte
fromtlast to 14 hrs post PM dose; and Total daily AUC (AUCo-24) fromtine
zero (tinme of AMdosing) to 24 hours after the AM dose, which is determ ned
as AUCo-io0,am + AUCo-i 4, pm The PK paraneters cal cul ated for esoneprazole
followng Treatnment D after the AM dose on Days 1 and 9 incl uded Crax,
tmax, AUCo-t, tVi and AUCo-24. The same nethods as descri bed above were
applied. Descriptive statistics, including nean, SD, %V, nedian, mninmm
and maxi num were calculated for all PK parameters of naproxen and
esoneprazole by treatnent and study day. Geonetric nmean and associ ated 95%
confidence interval (Cl) were also calculated for all PK paraneters, except
tmax. Statistical analysis was perforned using ANOVA to determ ne the point
estimate and associated 90% Cl of the Day 9 to Day 1 ratios for the

follow ng paraneters: Chnax am Cnmax, pm AUCo-io,am AUCo-i4,pm and AUCo- 24
for esonmeprazole data in each of the three PN 400 treatnents, and for
naproxen data in each of the 4 treatnments. Foresoneprazole data from
Treatrrent D, the Day 9 to Day 1 ratlos for Crrax and AUCo 24 were
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PN 400/ E20, and PN 400/ E 10, respectively. Follow ng EC E20 + naproxen
treatnent, the first neasurabl e esoneprazol e concentration was at 0.5 to
1.5 hrs pwetooares3sTo eval uate the effect of esoneprazolPeTiGB20¢v05PNE00/ E20
treatment group with the EC E20 in the EC E20 + naproxen treatnent group,
the PK paraneters from PNAOO/ E20 and EC E20 + naproxen treatnment groups
were conpared. On Day 1, esoneprazole Xam nmean val ues were approxi mately
equal for the PN4QOQ/E20 and EC E20 + naproxen treatnents (292 and 282

ng/ nL, respecti vEARS gz‘Tﬁ@amtﬁ%er%&rA‘{;’STsﬁ@é’%tﬁ et Popwiatieme PN400/ E20
treatment were approxi mately twothirgds that of the ECE20 + napy oxen
treatment (S3&bm\0Egand@shrng/ ml, repRagti velgnapBY Dayc Rap NOWENEES, t he
esonepr azol e AUGQvdr@ Hvahe t he PNAOO/ E20 treagpyidy group was greater than the
EC E20 + naproxen treatment group (216 vs 1046 hrng/p., respgctd vely) and
Cmax, am f r-om PNAOQ 0 eatl-reRt—group—wWas—alho double thatof the EC
E20 + naproxen treatnent group (715:@® 435 ngfal, regp&etivel )% Mean and
medi an pl asibjeas otk priesol alvesacent réa&ir)Tgn VS 6t(i1 profli(ggs f ol Iqugyi ng all

four treatneatts were plotted and the an plots are préesented’in Figures 3
and 4. Theserfougssem dkermnst r at e t hatsesonmepsezol e concentrati2gns fol | ow ng
AM or PM dosesi;ghsPay 1 or Day 9 ingrgased wish the espneprazqlig dose in

t he PN 400 trﬁéaa%mpts. Furthernmore, gn both s 1 and, 9, esong razol e
concentrati on% after the AM dose wer? hi gherp?%an thosOe after the PM dose
for each PN 408°FFeatnent. Fol | owi nd ‘BC E20 + naproxen’ treatment, the mean
profiles d&%?ﬁ@[?f%@rﬁa{@el ayed absonpt)i on peak)on both3zpPays 1 and 9 as
conpar ed toPN ﬂﬁ’ﬁftrﬂtﬂnﬁf&d‘f’?%gﬂ‘f peak esoneprazol e concentrations follow ng
EC E20 + naprio¥&distydet ment were | owdr than those foll@wi ng PNY%00/ E20,
especially orCyBay 9 (about 50% | owed)3) The phérmacoki netic par dneters of
esoneprazol e a@l | ow ng t he AM and PModoses on@3pay 1 and Day 9 of each
treatment gr x@r € sumarized in Taples 7 tp330 bel owy Table % Sumary of
Esomepr azollg(:gﬁ%rgqﬁg}ggipgd c Paraneters by Study Day and Dose Tine for
Treatme nt A (ENARRGEIQsN = 27 Table 8: Sudtfary of Hsoneprazdl e

Phar macoki net by Study y and e Time for Treatnent B (PN
400/ E20) Tabl eﬂhggﬁ%ga%%@ﬁ%} Esomepra@gl e Phapgcoki neth Par am%ters by

St udy Day anac‘fj%l%e_ Time for Treat msni) C (PN / E10) bl e 10: "Summary of
Esomepr azol @sppiaiesfiabditondss ¢ paranet &rs by Stifdy Day dhd Dose fime for
Treat ment D (MBGsE20 + Naproxen) NaproXen Tabl €311 summdtizes thé results
fromthe PI{njamabyisdnmgtahabrmmrgerforlgBd for naproxen pd asma corbcentrati on
vs. tine dat acomplicatimes 28 subj ects who conpl eted PN 400/ E30 and EC E20 +
naproxen tr eatda@nigy and 27 subj ectsiywho conpl eted the PN 400/ EO treat nent
on Days 1 mndnSric-cand; X8 = n@nden2i%o s bjn@etse who conpl et ed PN 400/ E20 treat nent
on Day 1 andPD#y =9rrorespoud/iewatyazoldadishee 11 Napr oxen Pharma coki netic

Par anet er s\Valf jéﬁ@?%%ﬂgwn@wn A meparaiverEf somavedpt ™eor 1113x, which
are nedi arf, {1 ?g@gggfgfégﬂ:@%ﬁ%ﬁﬁg&g adnini strati on of PN 400 on Day 1, the
first nmeasurabl e naproxen concentrations occurred at about 2 hrs post AM
dose. Plasnma exposure to naproxen was conparabl e anong the three PN 400
treatments. FolhouhoiiGReaked: Hash PlufdbAl0in tiigaPRYel hitkay 1 naproxen
concentration ratio was consistent wth the expect d accumul ati on based on
t he hal f - |difzencessanid ingadasheof onapibisrieand hfdvacheanil apickia tiyariothen sybjask eachAUC

bet ween, A ess on Day 9 than on Day 1, reflecting that
napr ox@n Mé%ﬁ%%@@%%ﬁ%@?%tew at steady state with repeat dosing. Crax
val ues were sonewhat nore variable between the AM and PM doses on Day 1
conpared to Day 9, with nean AM | evels being |l ower than nean PM I evels for
all treatnments on Day 1 and nean AM | evel s slightly higher than nmean PM

| evels for all treatnents on Day 9. Following the first (AM dose of
Treatment D on Day 1, plasma naproxen concentrations were nmeasurable in all
subjects at the first sanpling tine, i.e., 10 m nutes post-dose and then up
to 24 hours post AM dose (or 14 hours post PM dose), denonstrating typical
performance of non-enteric coated naproxen. Mean and nedi an pl asma naproxen
concentration vs tine profiles following all 4 treatnents are presented in
Figures 5 and 6. The PK paraneters of naproxen follow ng adm ni stration of
the AM and PM doses on Day 1 and Day 9 of each treatnent are sunmarized in
Tables 12 to 15 below. Table 12: Surmmary of Naproxen Pharmacokinetic
Paranmeters by Study Day and Dose Tine for Treatnment A (PN 400/E30)n = 17; n
= 21; ¢ n=26; n=24. Table 13: Summary of Naproxen Pharmacoki netic
Paraneters by Study Day and Dose Tine for Treatnment B (PN 400/ E20) Tabl e
14: Summary of Naproxen Pharmacoki netic Paraneters by Study Day and Dose
Time for Treatment C (PN 400/ E10) Tabl e 15: Summary of Naproxen
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than that (85% of Enmax) achi eved by PN 400/ E30. Repeat doses of PN 400/ E30
and PN 400/ E20 resulted in faster onset of increased intragastric pH (at
about 1 hwonopoep3sdose) than EC E20 + naproxen, whi ch waeTaiB2adsi108. 5
hours post-dose (Figure 1). As shown in the Figure 8A, the rel ease of
naproxen from PN 400 occurred 1.5 to 2 hours post AM dose. Before naproxen
was absorbed to peak concentrations f A owi ng PN 400 treatnent,
intragastric pH had al ready achieved high |levels, well above pH 4.0 (Figure
8A). In fdKhatigGlaingdig) D r egi men of PN 400/ E20, given 1 hour before a
neal , the intragastric pH was nmai ntained at above 4.0 for greater than 70%
of time over a 2 j I Gh- ry i | asma
napr oxen \éb ncent %{%g@? ‘%{r’ gﬁ%%%%&{ﬁhc\éﬁg Léé;?&?[ﬁg g:%ﬁtﬁ(?rg@?%/ndlf%&ﬁ?B&gBh apr oxen
produced peak naprmxemcegtednicceitibdnsitthatof pr the edediatthe of acr ease i n
intragastric pH (Figure.8B) . |In. fact . .peak.naproxen concentrations occurred
o hours postBaESici e S B waBRR AP B O WiT BE Rt AR
intragastric pH plasmheuisitly bédcpable s@Bheretdk anplbac frémraid doirdaedornogen- | abel |
4-way crossover slﬁug?( was 1ﬁ@nductted 0 evaérugte &aﬁgﬁﬁ?xen nd gsqnepr azol e
plasma | evels i nPREAIPHYCLHD; % EFEF S h o “OXutRist PRI 8t PN 400,
enteric-coat ed napAdX@&Re A0a d¥gorl ung dos formh &-adoati@clc@ ste pr B lete24d a1y,
enteric-coated n xen 500 ng al one, and enteric-coated esoneprazole 20 ng
al one. The study 5§ ©t'¥Ef 4 singl e-dose treatment periods with a
washout period ofy @thatB@skindi ﬁ@ﬂ)’ﬁoﬁl@&dﬁﬁﬁkoﬂ@f&l@&- Subj ects received a

singl e dose of each of the following four treatnents follow ng a 10-hour
overni ght fast in a¥cr od&oV¥rdoesRasiadpeapiaed 3bPUA St BB MM 4t s chedul e

Wi th bal anced treat ment $eayeREunFlorte Rt g{ﬁ;ﬁ@ﬁﬁ&ﬂ abhA3BRo GIReENt rati on
vs. tinme profiles of naproxen were obtained fromthe analysis of frequent

bl ood sanpl es taken overdlwurpatdour post-dose period fol |l owi ng each
treatnment. Plasma cgnce [ ' el r e were
obtained fromthe a@al yg?({smo{fdg%lﬁégé n%%ﬁgﬁ%ﬁ%%&ﬁ%%@%@ﬁ%g-nﬁ%l%l? post - dose
period fol | owi ng Treat mdntx ok fioPNabeaO, to FToawi 4rbours:Bn¢ EC napr oxen + EC
esoneprazole), a T . Phar macoki netic
(PK) paraneters g arfglgﬁ%@ﬂhgﬁégggéﬁeﬁg?%%%%\L/\%?%%g%)érm' ned fromthe
pl asma concentrati on vs.thd AMelose dsialnessn ash mgdan thregdasparcomentraionsret hods. PK
D o bl ey Rl T PR TR SRR o2 b R ore TR 9 Tt
concentration (tmaxtj, fag ime 1 n absorption flag , area under the plasna
concentration vs. thowe aftdr the AM doretis admiziseed { AUCKhS .h)as tbdut 88) poi nt wit h
measur abl e drug concentration (AUCot), AUC fromtinme zero with
extrapol ation to izl?ri W‘P’; 2fn%UCo-rn‘), percentage of the AUCo-nf that is
ex]'E r apol a'E ed fromtihe | &EdPN/[idﬂ’&Hh@ia:iﬁeaiii\bﬂéhuﬁf&ﬁﬂlkdlbﬁbllnl?cidfc]?lgraﬁﬁﬂcent r at ihon to
infinity (%AUCe ctrap), and termnal elimnpation f-life (¢t . The
rel ative bioavail abﬁ"ﬁ%‘f‘yv%f?o%%ﬁéﬁ‘io%rléhef APyeNe n\ﬁ&@d%%‘é%‘hf%ed by the
ratios of AUCo-t, Aldue: dfiaf the PMIddBBadRini@&OIEPUGZQ).S of Moulb3mat ment A vs.
Treatnent B, and Treatnment A vs. Treatnent D. The relative bioavailability
of naproxen from PNU2®Mas det er mi ned by the ratios of AUCo-t, AUCo-nf,
and Chmax of naproxen for Treatnment A vs. Treatnent B, and Treatnment A vs.
Treatnment C. The ratios were estimated fromthe anal ysis of variance
(ANOVA) of2- | ogThe e apeordngiosigyarlabereins wi t h sequence, period, and
treatment as fixefh GLARC! Sor SRIARLRIEGE naphdBl B BEAUEDGR /RS aft Lt dom ef fect
The geonetric l'east-squares nean (GSM ratios betweentreatnments and the
associ at ed 90% caridiaddneds roued.Qapws:fand AUCs and Chax for each treat ment
conpari son wer e . ; | ) . olled and 37
subj ects conpl @t 2?1% él%sé“tanggilééipgéfdao%eﬁlfééﬂj)&lﬁ Z%’giﬁg}iﬁlr%g&{glssfl\ﬁ?%egl}aﬁﬁméxat ment s.
Pl asma concent r ati§ dout i0®upr of i | es were avail abl efrom 38, 39, 39, and 39
subj ects conpleting Treatnents A, B, C, and D, respectively. Five subjects
had neasur abl e naproxen concentrations (> 0.1 ng/nL) in pre-dose plasna
sanpl es ddri ngThe we adcotdisgtoptaimddeherdnst of t he neasurabl e pre-dose

: o . . .
rof 16, and bl &b B dector 1 A i BFaPySrE BE00e Renty “Rhul G have
little inpact on niddenAK, [daitres.eho@standat es. However, two subjects
(Subj ects 1003 and 1018) had neasurabl e pre-dose naproxen concentrations in
1 or all 3 dose periods that were > 5% of the maxi mum concentration of the
profile. In these two subjects, naproxen concentration at each tinme point
in each profile was corrected by subtracting the residual concentration
(cal cul ated based on the decay curve fromtine zero (pre-dose)
concentration) fromthe neasured concentration. Subsequently, PK data
anal ysis was based on the corrected naproxen concentrations in these two
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pl asma profile with right-shifted curves (see Figure 10). A sunmary of

napr oxen and esoneprazol PK paraneters by treatnent are provided in Tables
16 and 1AWwbebowv293Babl e 16: Summary of Naproxen PK Par ampC&rGB2bgo/051 ®at ment
Eso = esoneprazol eTabl e 17: Summary of Esomeprazol e PK Paraneters by
Treatment Eso = esoneprazol e Fol | ow ng7 oral adm nistration of PN 400,
esoneprazol e was rapidly absorbed with rQut any lag tine. As expected, there
was del ayed absorption of eso razol e fol | ow adm nj stratl on of EC
esomepr azol e agbﬁlée%?anl%’cf@ﬁ%ﬁl ]gMidéﬁeW'PWtﬁ@ Hé/g‘l‘ aidpediea semax  of
esonepr azol e fol lioMogiarRgu. st rati on of EC esoneprazol e fornul ati on was
about 2 hours longer than that after adm nistration of PN 400 containing an
i mredi at erel ease fornul ati on of esomeprazole. There was | arge intersubject
vari abi | i gy IHTQ§%%QJ@&Qé%a%ﬁe AehiAVEVahdes, but not Xy 2 values for
all treatnments. Statistical analysis results of bioavailability parameters
of naproxen and®) déeonesrascaginderftiy plagna qopecatrafaittinedeHer fredfigiege® presented in
fabl es 18 through 2 (Red ol alhinihRicrMTURLY 10wl Bld: Hl Adlapngl ySi s of

Bi oavail ability Paraneters of Naproxen between Treatnments (Al Subjects)
GLSM = geonet ri ¢ almastersdifedré &- 1merSald1All\ériose®§ason®pm¢lelscameilﬁé@l by
excluding the t | (1003 and 1018) with pre-dose naproxen
concentrations :@%ﬁl%%%%)a( of the profile as can be seen in Table 19 bel ow.
Tabl e 19: Sumhbr yheoficafbhmb usddr dal plamalcysicstravfon Bineaowaicl faim timt yerPar aneters of
Naproxen between Tre xcl.udi n S 10 n GLSM =
geonetric | east s-(;l-1 a?he neg%sfa%%f&ml%teregu?r#ﬁob"ﬁﬂ Ougta %’r% ?%é Sﬁ al ysi s of

Bi oavai |l abi | ity Ramaiedired AW, F5.0fepaid2ol éosbefmmeprﬁceaism’eth@lHSM =
geonetric | east are nmean The 90% confidence interval (Cl) of the
geonetric | east 8B mean (&LSM ratio of AUCo-nf and Cmax of naproxen
for all treatnment conparisons fell within the 0.80 to 1.25 |limts,

i ndi cating bi oeqU| val e ée between treatnments in terns of naproxen
bi oavai | abi | i t YIpUEARNIERET 2rKNYeferlatns b WARCIBLSM rati o ( Test/ Ref er ence)

of AUCo-nf of gsaneREMzAaQinli& thel @M B RtenBatich-tinld @RV ot tikef8ll W thin the
0.80 to 1.25 Iimts, indicating that esoneprazole AUC val ues for the two

treatments with EdeadisnEddasds admigjsteredgp a\?ﬁ“ﬁ KO heurg ofife drwiAMnlesHapr oxen) are

bi oequi val ent. BaggethiQfed @o% Bf&%Mmﬁ@%e%@gso%&a%le AR 77 of
esonmeprazole for Treatnent A (I medi at e-r el ease esonepr azol e in PN 400)

were about 50% | dwke/handt hose of Treatnment B or D (i.e., EC esomeprazol e)
after a singl ey fgaen Al il Aisfima SonRuElh S hunRIRESEmEYGHL S (AB) 1S
di spl ayed Table 2 1 bel ow. & Viere no serious adverse evendts ( SAEs) or
wi t hdrawal s due twhepEs, PMH@Sellﬂ‘l%ﬂfIdelﬁ®@d(§¢ atwlut 14NEsirs adiqyydad PV dose 8% wi t h
Treatment Cto 1 Qed £ r i ded
di zzi ness, headagf{%ﬂ‘{Ml nef Qauséé"mgfﬁSﬁé?%g%?%f%ﬁ%&%ﬁ% aﬁr%gmk/gﬁééjof t he AEs
were mld in sevériggmllabl e 21: Overview of Adverse Events - Safety

Popul ation Treatment A B C D PN 400 EC Nap + EC Nap EC Eso EC Eso N = 38 N
=39 N=39N=39n (%9 n (%W n (% n (% Subjects with at least 1 3 (8) 6
(15) 1 (3%.2 (%he advessdngmeant o ddims 116 tvheraih sh1é@Binn31ceGlt16th 0 serious
adverse vent Deaths. 0 g 0 Wt hdr awal due tk§ q.ée se 0000 gnts EC =
ent er i c- coat ed CRgHFHen ‘H@Pb&%&gﬁfs A Brmc S Spka P e Vmgﬁlﬁn%@re‘auﬁ roxen
500 ng /esonmepihadphls@a thcﬁﬂrﬁoﬁtlﬁﬁ clma@ frbnﬁ&ége@o whe&if doSe Baadinaastdrapr 0>O<I en
500 ng + enteric-co es zol e 20 = enteric-coate

napr oxen 500 rrfj”\ﬁomaﬁl‘:‘ 0%3%‘“ tg"n? Fqqse g St‘ér%g%%?(azzbﬁoéesﬁﬁleﬂrﬁz%ﬁsdata are
summari zed by ghyewt e0U-gdMmEl ass (SOC) and provided in Table 22 bel ow. The
overall occurrence rate was notably greater with Treatnment B (15% than
with the other treatnents (3-8%. The only AEs occurring in nore than 1
subj ect per tregt nRALcRRRE RLINBICWHLRAIRERSn A nlerQRCHERRD 1N 2 subj ects
(599 wth Treatnent B; headache, which occurred in 2 subjects with
Treatment B, aPRICHHEH)NEOE SRR Fer tinssacro Whi ﬂr,rht doecig pdmiistaiedtoghpjtédt s (8%
wi th Treat ment T, Vi ety

Popul ation A Bh%rSDé,flEélr glegistgrg %egﬁﬁéig?msfe@iﬁ 40(3 eg{oﬁ%r%é%%%oﬁhﬁ%go Adver se
Event EC Eso hﬂt@ag/miag N=39 N=39 n (% n (% n (O/c) n (% Subjects with at

| east 1 adverse 3 (8) 6 (15) 1 (3) 2 (5) event Nervous system di sorders 2
(5 3 (8 02 (5 Dzziness 1 (3) 2 (5 01 (3) Headache 0 2 (5) 0 1 (3)
Syncope 1 (3) 0 0 O Ceneral disorders and 1 (3) 1 (3) 1 (3) O

adm nistration site conditions Chest disconfort 0 01 (3) 0 Cyst 1 (3) 00O
0



Pain 0 1 (3) 0 0 Pyrexia 01 (3) 00 Respiratory, thoracic and o 3 ( 0 o0
nmedi astinal disorders Pharyngol aryngeal pain 0 3 (8 0 0 Cough 01 (3) 00
Gast r oi ntwetznral2ozsssorders 0 1 (3) 0 O Nausea 0 1 (3) OPOTIGB2009051198i soni ng
and procedural 11 o o o conplications Head Injury 1 (3) 0 0 0 EC =
enteric-coated; Nap = naproxen; Eso :,ﬁsoneprazole A = PN 400 = naproxen
500 ng / esoneprazole 20 ng B = EC Nap''+ EC Eso = enteric -coated naproxen
500 ng + enteric-coated esoneprazole 20 ng C = EC Nap = enteric -coated
naproxen 500 ng D = EC Eso = enteric-coated esoneprazole 20 The only AEs
assessed &s treps aRAbcor@h@ioathilY, vhgcinvEstdndMaQmdeEEpIRMSea, di zzi ness
and headache in one subject and ﬁeadache and pyrexia in_another subject,
each occurri ngCUGPIRGOFHES CHiA o, tipperq when fiptoee is administaredto gpowi dpr oxen,

or pharmaceuti Galrl ¥ @aRitaBlEs S@hhistdRar @QSG,, A1 SSAPRRLRZOM DUt 11
pharmaceutically acceptable salt thereof in the manufacture of a

phar maceut i cal hd€sgpdsition in unit dose form wherein said esomeprazole, or
pharmaceutically acceptable salt thereof, is released fromsaid unit dose
format a pH of fromabout O or greater, wherein a first unit dose formis
admi ni st ePed a$hawscAMaidsetoamy oae efetaams 1 -@nivherdodle fhemmepicaldwinpgtier ed
about 10 hours [ P ta.t.arget ;. . i,netic (pk)
profile for nagdrr%élgtﬁr g?nee:aﬁ/%jt%?‘%%t wlﬁégggaﬁtgg%gqﬁ@%ﬁg @g@ﬁg@e ‘About 81

ng/ nL and a negdicatar for awut ©24vBour penmdcdacenthiaf stady (tTewx it lafkt dbootd1dbout 2. 5
to about 4 hours, and b) the PM dose has a nean Crax of about 76.2 ng/niL
and a nedi an Tnax of from about 10 to about 14 hours; and ii) a

phar macokilfnet i The ¢ acqidifig toecldiar, ehaniplianednes wheraewha) idtlagashM dbse has a
mean area under the plas concentrationti cury romtime zerg when the
AV dose |5 adnioAIbar B B0 ShBTerDr TRt s arrE PR AR ESHaM i ot or ed
(AUCo-i 0, am) ofs sakaeutb®&%80%r *ng/ nL, and b) the PM dose has a nean area
under the plasma concentrationtinme curve fromtime zero when the PM dose is
adm ni stered to about 14 hours after the PM dose is adm ni stered

(AUCo-i 4, pm) ofrha@RRutchERs R IdB/IMyherdin tHNVBeHSS tideGOWBich thtfaBas&icHM 1,
wherein: a) the nean Crax for said AM dose of naproxen is about 86.2 ng/nL
and sai d nedi afFMrifnet Reoubh af ergater fanihoyt a Zghpug period e ftpgichinggicadiortateai d PM
dose is about ¥%6:R.09bdg7pnd said nmedian Tnax is about 10 hours. 3. The use
according to claim1l1, wherein: a) the nean Crax for said AM dose of
naproxen i s about 80.9 ng/nL and said nedian Tmax i s about 3.0 hours; andb)
t he mean X ' [ 7 0 i ran Tmax is
about 10.gaﬁou?ggw%%bgﬁéﬁ%ggﬁggéz?ﬁ?ﬁga?ﬁégﬁyﬁgﬁgkggﬂgvgﬁhzmgﬁgﬁﬁmherein a)
the nmean area tandens at Hwupt.ongredeorfoesbonta I4drut perwdetieveachimgntcedndatzer o when
the AM dose is. 1 Di to about 10 hours after the AM dose is

adm ni st ered (I%E%%ﬁgﬁgﬁy%%br said AM dose of esoneprazole is about 1216
hr* nmg/ nL, and b) the mean area under the plasma concentration-tine curve
fromtine zerowhen the .PM dose is. adm nistered to, about 14 hours after the
PM dose is admn %Steé‘?ceodd f‘%’& Yloﬂej%rﬁla or sal W%%gea o?cegscoarrepr azole is
about 919 hr* oahpukitiob in Uit oss Byriacompdien gbduo5@nyig oh@idfapaixan #ml abed, wherein
a) the mean arggnun er theggla ma concentration-time curve fromtine zero
when the AM dod®"% &P AUPAPR 4K to about 10 hours after the AM dose is
adm ni stered (AUCo-io0,an) for said AM dose of esoneprazole is about 2779
hr* nmg/ ., and t he nean area under. the_ plasma concentratiaon-time curve

from ti me Fer o TN SEHETRROGBE NS & i Al whedn 100 BHEHRS MHour s af ter the
PM dose is adnhaﬁ@ggkgqbﬁﬁégﬁdbﬂmpa%tﬂ@ﬁ“§@&g PM dose of esoneprazole is
about 2066 hr* ng/ni. 6. e use according to any one of clains 1-5,
wherein said pharnaceutical conposition further targets a pharmacokinetic
(pk) profijke hayi G 2Bci®AD 0N GBnddSimt N4 Pl RSOR < HORGENSE &rinQP- ti MB Curve
fromtime zero when first dose is adm nistered to about 24 hours after the
first dose is adminhicsddperprindiohatdepst gbept Bdpgsrepr azol e i s about 1500

hr*mg/ nmL. 7. The use according to claim6, wherein the nean area under the
pl asma concentration-tine curve fromtine zero when first dose is
adm ni stered to about 24 hours after the first dose is adm nistered

(AUCo- 24) for esoneprazole is about 2000 hr* ng/nL.8. The use according to
claim6, wherein the nean area under the plasna concentration-tinme curve
fromtinme zero when first dose is adm nistered to about 24



hours after the first dose is adm nistered (AUCo-24) for esoneprazole is
about 491 1 hr*ng/niL. 9. The use according to any one of clains 1-8,
wher ei n twe 2ptiemamseut i cal conposition further targets aCEEGB20640dSI198 at
whi ch intragastric pH renmains at about 4.0 or greater for about a 24 hour
period after reaching steady state of at |east about 41% 10. The use
according to claim9, wherein the nean“% tine at which intragastric pH
remai ns at abou%1 4.0 or greater for about a 24 hour peri.od afEer -eachi ng
steady stafe i $NQEsCREREdNGIGY OBOY%CIAPS I FALVRFEEN s B Mg ne! teFraRirt o,
wherein the megin@erdiddBrond divabEh diddtdeRGAsddi flonPhdif SBhAsm@bticabout 4.0 or
greater for about a 24 hour period after reaching steady state is at |east
about 71% 12. The use according to claim9, wherein the nean %tine at

whi ch i nt nagasthd GeREb ok @RBINSy Bhe SR 19, @ﬁer&ﬁ@ﬁ&?&tieflﬁh nBROHEreGF ¢4 hour
period after reaching steady State is at |east about 77% 13. The use

accordi ng to abgingtieatasfiogesigopahritisjrheunpgield aithritsapnkyjoniae prandylitiscen a

conmposi tion i n it dasgd@r m conpri ses about 500 ng of said naproxen and
about 20ng of sai d esoneprazole. 14. The use according to any one of clains
1- 13, wherein said unit dose formis admnistered for a period of at |east
about 6 days. ccordi t.Q .any . of . i -14  wherein said
uni t dosqubrm%?esus-ag %}:oﬁclﬁg %raggoﬁ%&%éan%elr_pog&%fg masgldﬁlégg{ﬁ% af ron}uﬁ %9 days. 16.
The use accor dimiliyer @blgt @nerisihg el laasmenclscottbgndwhiens i ffirs &dycr qpetaisesvindi n need

t hereof is bei ertrﬁ(%i%d for a disease or disorder selected frompain and

i nfl ammati on. > ¥he“lse accordi ng to any one of clains 1-15, wherein said
patient in need thefgiford ®npekdgapiorat etpaohacesticalipadchstatile salt théreafirat oi d
arthritis, ankylosin ndylitis, or a conbination thereof. 18. The use
Scording to ahy ortoroanal iacoiine piar BV s dHr BE et o o

mul tilayer tablet cghaphdcsitRgllpdcctRast salnBer6dd) Wwhednbk gH of @asirrandingst | ayer
and a second | ayer, erein: i) _said core conprises naproxen, or

phar maceut i cal |y acBEPYEA Lo} O HeAEot™ i) said first layer is a coating
that at |east BBgi NidLcdnABRBEMIIRIBPMEPIRIHIe, VhelRMALRESHKPr&Bleliy

acceptabl e salt thereof, when the pH of the surrounding nediumis about 3.5
or greater; and iiilfleaniat s shtiomaher Osristteses esomeprazol e, wherein said
esoneprazole is released at a pH of fromabout O or greater. 19. The use
according to claim 18, wherein said esoneprazole is released at a pH of
from about!90 t dhawssuccopding claphd 8uwkereip sdid gjomsrragolafmyrelorred afa i af s 18 or
19, wherein sagpgd Mhiidoth aygrotablet is substantially free of sodium

bi car bonat e.

20. The use according to any one of claims 18 or 19, wherein said multi-layer tablet is

substantially free of sodium bicarbonate.



