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anti-CD52 monoclonal antibody in chronic lymphocytic leukemia (O’Brian, 2003,

Cancer, 98, 2657-63), Trastuzumab (Herceptin, anti-Her2 antibody) in metastatic

breast cancer, Gemtuzumab (Myelotarg, anti-CD33 antibody) in acute myeloic
leukemia (AML), Alemtuzumab (Campath, anti-CD52 antibody) in B-cell chronic
lymphatic leukaemia (CLL) and Ibritumomab (Zevalin, anti-CD20 antibody) in
relapsed or refractory low-grade, follicular or transformed B-cell NHL. (for review see
Cersosimo, 2003, Am. J. Health-Syst-Pharm., 60, 1531-48). The anti-17-1A

monoclonal antibody Edrecolomab (Panorex) was also applied as repeated infusions



every 28 days (Makower, 2003, Cancer Invest., 2,
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effect significant clinical activity as a single agent (Lin, 2003, Seminar Oncol. 30, 483-

92). However, this administration scheme triggers release of the cytokines TNF-alpha
and IL-6, the serum levels of which peak 90 minutes after starting a respective
infusion. This rise in cytokines is accompanied by fever, chills, hypotension and
nausea (Winkler, 1999, Blood, 94, 2217-24). Infusion toxicity could be reduced with
appropriate pre-pharmaceutical agent and a stepped-up administration scheme (Lin,
2003, Seminar Oncol. 30, 483-492).
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l eading to R24-related toxicities predom nantly at
doses of 25 and 50 ng/n2 (A gaugh, 1998, Med. Oncol ., )
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Continuous infusion has also been described in the prior art for antibody-related
pharmaceutical agents. For example, the GD3 ganglioside-specific monoclonal
antibody R24 was continuously infused, leading to R24-related toxicities
predominantly at doses of 25 and 50 mg/m? (Alpaugh, 1998, Med. Oncol., 15, 191-8).
Continuous infusion over 48 h in two 24-hour infusions of a human IgM monoclonal
antibody specific for ganglioside GM3 in patients with metastatic melanoma induced
minor side effects during and after infusion (Irie, 2004, Cancer Immunol. Immunother.
53, 110-7). Here, extremely high administration rates of therapeutic antibody were

required to achieve a clinical effect, namely in the order of grams of antibody.



murine g3 from hybrid hybridomas was applied in
different infusion schedules in patients with
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treatmeptegudles-i on of a pharmaceutical conposition for the
prevention, treatment or anelioration of a cancer or a
non-solid or solid tunor, wherein said

Accordingly, reduction of undesired side-effects is of need.

It is therefore an aim of the present invention to provide pharmaceutical means and
methods for antibody-based medical therapies with increased patient tolerability.
Specifically, it is an aim that such means and methods allow for maximal retention of
bioactivity of the antibody administered, while undesired and adverse side effects

due to this administration are minimized.



bi specific single chain antibody construct is to be
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In another embodiment, the invention relates to a method for the prevention,
treatment or amelioration of indolent or aggressive B cell non-Hodgkin lymphoma (B
NHL) or B cell leukemia, the method comprising the administration of a
pharmaceutical composition comprising a bispecific single chain antibody construct
to a subject in the need thereof, said bispecific single chain antibody construct
comprising binding domains specific for human CD3 and human CD19, wherein the
corresponding variable heavy chain regions (V) and the corresponding variable light
chain regions (V) are arranged, from N-terminus to C-terminus, in the order,

V (CD19)-V{(CD19)-VK(CD3)-V(CD3) (SEQ ID NO.: 2),

VH(CD19)-V (CD19)-VH(CD3)-V. (CD3) (SEQ ID NO.: 4),
Vu(CD3)-V(CD3)-V{(CD19)-V (CD19) (SEQ ID NO.: 6), or



least 1 week in a daily dose of 10ng to 80ny per
square neter patient body surface area and wherein the
wal2007pes3ose is to be adm ni stered over at | easpCBRP20D61011466
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Anoth%oggiﬂgﬁ;rgggt: 0pfthd OrrehBor® Gethtd$ oS 8 UKt doneiser ind#ieé girtbvention,
treatment or amelioration of indolent or aggressive B cell non-Hodgkin lymphoma (B
NHL) or B cell leukemia in humans, comprising the administration of a bispecific
single chain antibody construct comprising binding domains specific for human CD3
and human CD19, wherein the corresponding variable heavy chain regions (V) and
the corresponding variable light chain regions (V|) regions are arranged, from N-
terminus to C-terminus, in the order,

VL (CD19)-V{(CD19)-V4(CD3)-V (CD3) (SEQ ID NO.: 2),

VH(CD19)-V (CD19)-V4(CD3)-V (CD3) (SEQ ID NO.: 4),
Vy{(CD3)-V(CD3)-Vy(CD19)-V (CD19) (SEQ ID NO.: 6), or

VH(CD3)-V (CD3)-V(CD19)-VK(CD19) (SEQ ID NO.: 8),



area and wherein said daily dose is to be adm ni stered
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said k'tat t@f"%t@ﬁﬁém‘ﬁ'ﬁgr%ﬂ@ ® materials required for
(a) HP9es&CYiRdi | dJa b? fro?f’i”fzﬁ)ﬁtd '@O:ﬁglt gpg:rafdhﬁispecific

i nvention can be pagkag I ndi vi dual In v
single bbainl adibodyiconstrabl; matdi on i n contai ners or

mul ti cont nits. The nuf act yre of the Ki
(5)  Pomeanis o wara i c3eRagnl B dedith roe Way Begliate sompliance
with thgqegpﬁe,person skilled in the art. In order to eval uate
ty and tolerability of the anti-CD19 x anti-CD3
bi specific single chain antibody (bscCD19xCD3) as

The 2858 haG) slieE e B SO 1er DAY GBu LR Bl e ol of the

methodl kifHB6SE BeSordiiRpiekthe' isvéntiarerte infa Nifide of Mg tbiZ,31m?.
pat| ent has been diagnosed with a follicular | ynphoma

in 2000. Although this patient in the past received

Y Y
Advan{BHebLBY” 15K of ThBCh 3SR TidHIAC BT Pedfprsd¥. opionally (=)
reactlohmuffm‘(s) slokdge sahitionSlahdios pemaihing ssatgints ohaaterials required
ti body construct desg;ti%brcgd her ei &l n,accordance, Wit h

for they trsitedaisearfcinariiue. RaTtpbihaddt pbing invepfien Fahepackaged
mdndeQﬁ ﬁWlXIsQﬁ%tﬁ& 6r fﬁaécﬁrgbih% R nﬁjﬁgﬁt‘%airfeé Iy 'n?lhﬁ&ﬁwtgfner units.
yrphona

I'esi ons coul 2 achi eved for the Tirst T1me.
The mAauﬁmmmmfttbel kita follevs preferabiy stamdard prodedyrés aindheare known

to th If hent recei ved the anti-CD3 x anti-CD19
o the B‘?'?Bgtﬁkf ed 'Ql 8P chai n antibody construct described

herein at a dose | evel of 15ng/n2/24h as a continuous
i nfusion for 4 weeks, the treatnent was well

In ordemnte exaltmte i satetynand itgleirabititynof érm/@néieC@naex @ntieeP3 bispecific
singl ER8H o e 1oFEEH 8 BB BB Y8 e s een
admlnllhﬂé@tb&p%ﬁ%}ﬁiﬁﬂbﬁﬁﬂrﬁudﬂsﬁﬂﬁas@h tfootw&[&tleﬁwwm relapsed non-
Hodgkﬁlxs ﬁ/mshoonma (BCI\?l | activation and

The first patient has been diagnosed with a follicular lymphoma in 2000. Although
this patient in the past received multiple chemotherapies and immunotherapies, the
disease nevertheless progressed. Upon treatment with the anti-CD19 x anti-CD3
bispecific single chain antibody construct described herein in accordance with the
uses and methods as provided herein, the disease not only came to a halt, but a
drastic shrinkage of lymphoma lesions could be achieved for the first time. As
documented in the following non-limiting Examples, when this patient received the
anti-CD3 x anti-CD19 bispecific single chain antibody construct described herein at a
dose level of 15ug/m?/24h as a continuous infusion for 4 weeks, the treatment was

well tolerated, i.e. no significant adverse side effects could be observed. The



proliferation was induced within the tunor by B
| ynmphoma cells decorated with anti- CD3 x anti-CD19
whe@peesdsi c si ngl e chain anti body as descri bedP¢EHERI0N6/011466

Determ nation of B cell counts during the treatnent

showed that said construct gan totally elimnate
circulating B (I ynphoma) cells due to its cytotoxic
activity ainst the |lynmphoma cells. At arestagln

treatmgpt spuse@ a%mgt Teeell aglivation apddexnansiony T |§ﬁ’rl.§hwﬁa a cytotoxic

onenchE e SEHIAL CbA° T B8R RRBnBRR To B ol and
prolifefafioR) was irducedevithianthe tuyngrnnB Iymspihoma oéllé&e@@fam with anti-
di ag nosed correspondi Bg to a Partial- ponse

CD3 xtq{gl eR3sb |§@§ggq;,§gngé§§ @n@mbogy %So%%‘ir ﬁirrﬂination

of B cél%%*ntg%ﬁggt@t@ﬁg %haﬁ%gk%ﬁsf‘s&g%%gn}ﬁ%@g%@w r<]e|iminate

circulatihg Br({lyraphoimiaj tcelly dué tolits aytctezisectisity agginshtiehlytriphoma cells.
ati ent cejved 7 different ch t her S as
At & rBSlagiit, o e (HRAEI AP e BRI HMPROTe. mor masses

accorditfd 8 Stheatd n§8yaé@éé%hérﬂ%9rNﬂL %s%&nﬁat A’fdetcPéése in Sum
patient wth the anti-CD19 x anti-CD3 bispecif

Produdti Mjametdrai (SBBY)i bbdgixc oeferenast Iwm@bomaqgesonsh@f 58.0% was

ciogn Rp TRE Ao Ta0 B B KO E0SL ) TR i sponse
assesérhé\ﬁt Wéémbbwa@@r% thS@W&hOf the reference lynphoma
| esi ons coul d be achi eve en sald second pati ent

The sargndeatient @ﬁﬁlbﬂﬁﬁuélﬁﬁnpﬁ%ﬂ\@@ emalligmphegytc lymghame (SLL or

B- CLL@W:& 660 1k )ih %Qfo?)ﬁqgome dRleake g vﬁféti tméjypatlent

stTucCt des FtwWwo Weeks, CIrc

receivéd ( 7y aifferent) ch@rh@thbealpﬁ/ lregimes i a8 eWéIIyadephaﬁmmdrapy and
addition, total elim.nation of |ynphoma cells fromth

radiothesay.nwithewt ggmorstrating Y1 B0 FSPORSE. kreggBent ot this “patient
{
with th%eée}ﬁ Y veaﬁrér[a %‘?{pﬁﬁ%hyl“e cHifs GntiBedy '&%ﬁ’ﬂrgcthé’c%ordmg to

s consi stent
the phannpt:ant&:dbmmnmandwneﬁmdsrm‘eth%nuenmm dof the dirst time provides
ventiona not her

hi . .
for a spEcrsai e pYa AEMETE SafE 0% STETEae Shug delesangs lymphoma
Iesnoné MHEE’IB%@aEH@Véd MARRPSsHiBseTBRA pafieAt hbS dr_norRinudUsRitreated

he size of six reference | ynphona | esions was

with 1@;13@11624;@ ¢fy trm)rafut-gmgom@na&m(mpecnaorsnegl@om:aﬁg antibody

constrléé{ ﬁlé ge}']ef-ﬁl Sft%érhq@ \X/%ﬁ%sp ec rc E\g @ugg yg{p %)Sgells have been

~ efficierstlyt HopKdYed.oh agdifiohe tetapieiminatioacof iyenpsidrnaostlls fom the bone
related terns in accordance with the present invention

marrowehy that apbdP tHstaniiced3 bispecific single chain antibody construct
described herein has been observed. This finding is consistent with a complete bone

marrow response which is difficult to achieve by e.g. conventional chemotherapy. At
restaging after the treatment, a clear reduction of lymphoma tumor masses was
seen: A decrease of 57.2% of the size of six reference lymphoma lesions was
diagnosed by computed tomography (CT), corresponding to a Partial Response (PR)

in the tumor response assessment.

The terms “bispecific single chain antibody” or “single chain bispecific antibody” or
related terms in accordance with the present invention mean antibody constructs

resulting from joining at least two antibody variable regions in a single polypeptide



resulting fromjoining at | east two anti body vari abl e
regions in a single polypeptidechain devoid of the
W@ 0003068354 and/ or Fc porti on(s) present in ful | PCI/EP2006/011466

i mmunogl obul i ns. “l'inker" as used herein connects Vv
domai ns of the sane speC|f|§|ty, whereas a "spacer" as
used herein connects V domains of different

specificities. For exa a bispecific single chain

chain devoig s \thergpnistant amﬁ@nEgcnomm(ﬁ) aresandlin dall fremunoglobulins. A

nker 23 S NPEIROEDRER, 7o AR SqhPstBpH, Whreas

“spaceiNhs @ebd haidinCeuntRetLY ddrhbinens differehespédificitigh E?or example, a
short i;sual ly | ess than 10 ami no aci dsi synt het |

bispecifist singts ichains gatibpdy JBRY thaia CRESYYR Wit |%o‘9§a|v%\fr Fvatb@tlbody

varlabl%er%lgl e SII %éafrngle pt{”}d;gﬁg'%gf‘ﬁ% }B@ﬁ ﬁc{glp%’g!(ez{)rfp gﬁecﬁ‘?ééllﬂ}%lﬁdmg to

a sepdﬂ‘eweﬁtl@eg anﬂgioemebml?ﬂvﬂhtht orb@@ﬁogw theowgts ianghart (usually less
ypeptide chain wt ree .anti bod riable
than f%gelralng agigsl, synietien i tidgr Seag ﬁt@* otﬁét thg two antibody

varlabl%)‘r%%r% W théik ﬁ'ﬂ@rg%lggg\é?aﬁéy ekiekSs ‘éps@gle%‘ﬁgg&@grpgﬂ ny@eptlde

two anti body v regions are nnect
chain. aAnd)tlh\er exanples phtahdiispegifid ygieglei dieaihi ahtiebodyt h'eay dhe e single

o o) SSRGS b B SoRS. e i gribocy varavie

reglon§ efdr x@iple i YHeahddrie VINingay ffake! 8p GHPIEFE Wﬁereln the two
speci f 1 caIIy binding to a parti‘cular antigen, and is

antibody varabledregions aite chenecteditooene wapthes| ba cegyrthetie polypeptide

inker, S Sefief et e A bR fncoudhBEr 6 & Ht 68 “Rinienaty

immurgenry whird re?nbinﬁ%ﬁmafxirﬁaw f@ls&aﬁlht@l profatilydiedihisBEFes 8apable
e

singl e pol chain with four antibody variable
of speﬁlégalbhbmdm to atpastieylas antigen.aand Boagnresteaipa further antibody

variableS@EEER fof'% e ﬁe é;%bl st tﬁnéﬂn rt%gé%ffem antigen
Porm I 'gen,

orle sc apable 0 o one Ay
than théEebeaadt e thecmFd/ Wit wma:hitaraeidar’\vibletr efi a)rbmmmﬁ@rsmgle chain

antiboc.sl;e &%@ﬂ %‘ég‘(@é‘&% i q?@@%?@%&gﬂﬁ gg&g@a‘?@n{léb% regions. Here,
the first Wb‘ﬁfn%éb Qﬁé@l%ﬂ'lég}ﬁi‘fs' EYVHYegRMea nd a VL region, may

specificl t may advant ageo e separ 3t ed by a
form osgrschegtdapaple gfpipdingetol orm<ant|gaen,ovdweias¢lmb abww VH region and

VL redlGE BFAK I8 9 SECORG Tohsor gl R SHHa 0P SO e By Within a
single aé%\t.guohbrbélymgsﬂdw cﬁémmin@m@amaﬁmfdyf varigblegk&gions of one
hain antibodi es as well as nethods for producing them

specnflantxe r@aw\mdvanta@@OQQWMampamerbwq@ae@ptlc melyRreptide linker as

descn%Bgl/e,KM%?Qs’cgﬂeggﬁsq%%ﬁg (ﬁ%FV%@ﬁg\{] atdher ag%g)%g@) ?e %%parated

by a 4bhortlpdtypeptitié| epacddl @sd decedsy , alsthue. 6NoﬁQ9|8|t|ﬂ;QSexamples of
Brhl, J. | nmmunog] (2001), 166, 2420-2426

bispecific single chain antibodies as well as methods for producing them are shown

in WO 99/54440, WO 2004/106381, Mack, J. Immunol. (1997), 158, 3965-70; Mack,

PNAS, (1995), 92, 7021-5; Kufer, Cancer Immunol. Immunother., (1997), 45, 193-7;

Loffler, Blood, (2000), 95, 6, 2098-103; Bruhl, J. Immunol., (2001), 166, 2420-2426.

As used herein, “human CD3” denotes an antigen that is expressed on human T cells
as part of the multimolecular T cell receptor complex, the CD3 consisting of five
different chains: CD3-epsilon, CD3-gamma, CD3-delta, CD3-eta and CD3 zeta.



As used herein, "human CD3" denotes an antigen that is
expressed on human T cells as part of the

worehorioeassecul ar T cell receptor conpl ex, the OB3I/EP2006/011466
consisting of five different chains: CD3-epsilon,
CD3-ganma, CD3-delta, CD3-gpa and CD3 zeta.d ustering
of CD3 on T cells e.g. by anti-CD3 antibodies |eads to

T cell activation simlar to_the binding of an anti
Clusteﬂng ofndPgepridncells 6.t e aptidplP apibadiesiaagdsoto Ir@"TactNatlon

similar’) hesﬁlﬁaﬂb 0 gﬁﬁ éﬁ B&d; rfbk%% ?\deﬁpf@ fHe Ibﬁéggp%mmty of the

bi"spéeci a n an spec I Ca

T cell Qzubéetpas d@%cnb@d abeoef Thus, tee tehm “bLbrapWecﬁﬂiBsmgie ghaih antlbody
as used herein relates to a_ CD3-specific £ truct

specificalpaBinding Wit @negot st PrReqligries Déxgntigeseps used
herelnofélzslﬁg% 4 I3I é?:ﬂ& Eaﬂgtlﬂg Ce%pfést%lé’meﬂiﬂdmg to the human CD3

i'm nation yS| S targe rein-such target
compleﬁldxsressedymdlmphauy Tarcelstarngke napablehofi mdocingd elirpirtation/lysis of

terget Splig NGB SUCH K GSISEoRaY ARy PREnBBEN ubih i bpynd by the
other, Eﬁﬁ;‘ﬁ%ggﬂ"ﬁd'ﬁg?m of e Brsg@c#ib%@ﬁ@éfdh%n? bABbEE TBhding of the

m ni stered according to
CD3 qmlmwlendauﬁtb&lspeeﬁnsbladelrmée go@sbtspeciﬁle singlenthain) antibody as
. leadg to acti on,of T cel. askno in.the o .
acminisB363 2rtolinadf b ArAEMaGRuGD ATaaBsand RELHR: dghp, meention)
leads fcpré%hf/étfdn apPAr epnd Qatsekﬁé\hntlheth@haﬁﬂﬁéété PCWOrngﬁsuaodor WO
net hods of the invention is advantageously able to

2004/19638i1nAcepndingly t s cgestrectiappropriatefer iedpharmaseyticalgneans and

metnof g A’ b e e S BRI 55 A viv
and/ortih Q/ltﬁcec(bcﬁrﬁe@b’?mnﬁg tirget Ceéllsecorhprse csH<ERpressing ngmor antigen,
portion of the bispecific single chain antibody

of
such %&%ﬂn Whisdd s feragnieqd by Ehee.ssswd %calcgtxc@)ﬁd the non-CD3-

ondnGEEEY 511 TSR PR T B PRt e

Preferably} Isatd eseisodd nepecifictycis efmt ihgevars €2i219 i whigbr has;ralr_e‘ady been
descri%‘firﬁ%ﬁé@%@ﬁ v SI 52385% 1&@%;3&%} con‘&rﬁﬁse gm%%diment each
antlgeﬁ\@}%ﬁffl@ﬁ@n W‘EH@BFS eefflctshr'\gﬂeQﬂh%ﬂ?ﬁhﬁbé‘dysb&ﬂkﬁséi‘éhrhntlbody

fromN ermnusto C term nus:
VH regiypn vnﬂ(meybw ¢h3pgien. AdvantagseQs|varisots ofzyhls bispetific single

L(CD9- CD3)- V. L FQID NO: 4
chain qRdE Ao Y teiads 1 CTRENG)” (SE0 1D NB ¢ 6). or
VH(CDG) V L(CD3) -V L(CD19) VH(CD19) (SEQ ID NO.: 8).
artlcularlér w thin the neani ng of the

Mo
VL(CDI A NAtGBH)-VHED DV (COBASER # NObiZidi ng" or rel at ed
VH(CDggF-%(é[ﬁ?@) QﬁgcﬁﬂwL(Edé)t(éEQ%q\[@ %9, be understood as

ar‘acteri Zed
VH(CD3)-V (CD3)-V(CD19)-V (CD19) (SEQ ID NO.: 6), or

V1(CD3)-V,(CD3)-V, (CD19)-Vx(CD19) (SEQ ID NO.: 8).

More pérticularly, within the meaning of the invention, the term “specifically binding”
or related terms such as “specificity” is/are to be understood as being characterized
primarily by two parameters: a qualitative parameter (the binding epitope, or where
an antibody binds) and a quantitative parameter (the binding affinity, or how strongly
this antibody binds where it does). Which epitope is bound by an antibody can
advantageously be determined by e.g. FACS methodology, ELISA, peptide-spot



primarily by two paraneters: a qualitative paraneter
(the binding epitope, or where an anti body bi nds) and

W@ 2@oaes3ss at i ve paraneter (the binding affini tRCT/BP20h@M1466
strongly this antibody binds where it does). Wich
epi tope is bound by an anthpody can advant ageously be
determ ned by e.g. FACS nethodol ogy, ELI SA,

_ peptide-spotepitope mapping, or mass spectroscopy. The

epitopet Mapging. o?r amsHeeeckPseAnYy the Stigacth «fl aptikgdyt dinding to a

prtc A B B i A RIS ancon

ELISAt ethudplsgieal Awunbinatiomlof suah itechri§ues ailgwaltheicatculation of a
) ratio as a representative neasure of binding .
signal:ggisei atiq tag a rerigsaniativegReasHis <f binding spReifisitynlp such a
: i e S : i I el g: t ;
sianalEReSF2R kSl Lol b, SR B iy Biing o e
epitope tof émtgtdst ovhergastinty nbise depe seatotheestremgth-ofedritibedy binding to
epi topes differing fromthe epitope of. interest, A :
other, SPralaten eptpaes SHATG Pmese-phitone Of iFeSkak Siganoise ratio
of, for B&S&?I@Qﬁ I)éa@p%',tblﬁ_cbrfe%’raﬁl RRREBD RS @@sﬁémecépitoge of interest
inte e. 5 by B SA or FACS

est as determ ne i acore, ELI
as detaemined ¢.gkby Biacare,ibldS&aor 6AGI avay he taken @sdgn indication that

o AU AL A g ABRE 3l o e R
"specifi®/ hiRd&Mact hd Gteint Mbindig abAsterSbtiie With’amay also relate to a

conformational epitope, a structural epitope or a o
conforgiadionahepitapsu$ sipictorst epiape of andjseduntinvious gipilepedionsisting of

o rdnd 47" G FIoRE ecllesk B okt Tge o If cspietof e
inventidAf aneshfosmatienalrepipe i défirmsde bgrimdoorendtesdigumits esmino acid
separated in the primary sequence which cone together

sequepres srRPafatadipdhgPrimryfsabenre Wikeh ceme togethss N the surface of

e L8 i s, BOVDLBUAE o Ay 36iq TSR 1008 scince
166, 1365sandt Laveryq1690) dpedl’ 6tebi3-6)0 Thatternh Glis¢drdinuous epitope”
i nvent i oqugn-l i.near_epitopes that, are gssenbled fr

means 4 G P BERIOTh ST Bt oePilaRss, B etk iassembled from
residu?ﬁ dn Et?s%laﬁﬂ b%?tidi‘w‘ée%fcﬂ’ll'ée Sggl?)i%gh&é Qlﬁ‘aih!f“eﬂﬁééref 68d0Bés come

e nol ecul e when the poly e chain folds into a
togethehor thi seriaceafithesmolenule wheo the pstyipeptide ghain folds into a three-
. conformati onal /st r.uctural .epitope,, According tq the
dimen§BRaCH G EaR GBTLR & Enir AR EEF R stoh8eq | n
the context with I g-derived antigen-interaction
conpri ses fragments and derivatives of pol ypeptides

Accordipg ¢nthe pr inventendae deren Grakiable regiant Heed dnthe context with

oo i ARRRORFY s RORR imdi 438 KPELE] nlponices
which @Reast qureprselong €DEDderiven fromrat antibbgy,t astiskddy3fragment or
derivattnpeetr?e%ggx I(t:n]é?l ier;w?sfag%?j ggttiwg oirc1|\>//ention, that said at least one CDR is
preferably a CDR3, more preferably the CDR3 of the heavy chain of an antibody
(CDR-H3). However, other antibody derived CDRs are also particularly comprised by

the term “variable region”.

The term “antibody fragment or derivative thereof” relates to single chain antibodies,
or fragments thereof, synthetic antibodies, antibody fragments, such as Fab, a

F(ab2), Fv or scFv fragments, single domain antibodies etc., or a chemically



(CDR-H3). However, other antibody derived CDRs are
al so particularly conprised by the term"vari abl e

WO e@r068354 The term "anti body fragnment or deri VBECT/ER2006/011466
thereof relates to single chain antibodies, or
fragnents thereof, syntheti,g anti bodi es, anti body
fragnments, such as Fab, a %abZ) Fv or scFv

fragnents, single domain_antibodi es etc.
mOdm%éﬁf'\é%tNWW ofetbeaef Aptibedies & baempieyed &eccordance with the

mvenh’éﬂtbp?r‘}jéue%o?r% ESn& Wﬁﬁnbﬁl&%ﬁﬁr ‘@g‘@hpéhﬁlnher modified

Inventi on or orrespo nnunob

outside ltiee mistifs amind eohventicaral rtednrilqe@b &ndwndia theeartpfarfexample, by
usi ng conventional techni known i n t?

using XA eamgy deletiRn(ghi Aes ggfsa,e@{t;s(yﬁ{t@p a%td’ditifo%lzs) and/or
recomblﬂﬁﬁ{)ﬁ s n%ﬁh/ (rs;ghy détHbfoﬂ{cﬁﬁiﬁqnag@Flm dl‘(EI 2 tqo%ﬁpér%rlatlonal and

rec orrb at or any ot
chemlc(ai rgodlﬁoattdnsarsﬂbbtasoglaboa)ﬂdtlmhandcpiiospbdryﬂatamt)lkm:wn in the art

crr 850 5 RGNS BRI SR P AR o oA
sequehc% Uﬁ@é‘l‘?}blﬁﬁ tﬁé‘féﬂmﬁﬁdécfldj %@b'u@ﬂée o aﬁwhlﬁ\rﬁgﬂo@%ﬁum%ﬁam are well

under | ying the amno acid sequence of
knownitorthe pgireduskiled haitie arte seel .gnSambreok atapeMetacular Cloning:

ki | | k I
A Lanikby Fhahled K5 Ri8ond Barbal s pySRIRCPLeE, Al 1080 anc
3rd editi®h@@piLaboratory Press, 2nd edition 1989 and 3rd

edition 2001 . The tern1"peptide" or "polypeptide" as
used herein describes a group of nol ecul es which

The te?r?rr‘g%ab gt FF J% 98%@%?%38%%%&%&&? %ﬁsénlb?céo E}?ow% of pnolecules

which @bmmisecwieegroupt bf weptideSOagwelb asCﬂhéSgrdUpeot;Ipol;@eptldes The
tides is consjsting of nplecules with npre

group gbpgml iscGensistingeok MOIRCUIRR WEBAP 1o 48 AsANOACIdS, the Group of
polypegﬁﬁﬂéé’ %tédf‘%@t ?&%o%més%ftﬁfﬁdfertﬁ%li‘épsarﬁiﬂop&f?&é de or

nstructs conprisin east one CDR,
The tepnefaanbbdy frag@intHer dénmjlmntrmremf’ gartictdarly eslateds tchpeptide or

ited ti bod | def
polypeRffs aRFFIS CRTRTg 8t (8t O RIS BIHAEN.A G DR
Frangﬁ!se@)H'@én@diﬂé@rof"hhéhré&'t%dﬁﬁﬁh%d%ﬂ rﬁé!lecules def ne peptldes or

chem cal / bi ochem cal or nol ecul ar "bi ol ogi cal
polypegtides syftokli arg parts oefsther @berevwantibedyhem Qulfashdand/or whlch are

modifi%gm: %ng%%g:'@ é ch%ms aI'c?r Im *?%%ﬁ%ro ?)ﬁo(l(?@ggla etrg%% h%‘agrespondmg

method®ar&amews itk Mpl andl dusdBbedchier! alayin l‘é‘EﬁrEroe)%?manuals (see
1994; Lefkovits; 1 mmunol %gy Met hods Manual :

aoF

Sambrogkpete BbndPg eCibo fFedigsdik e5f alte Mathedr Jor A@g@%r@ﬂ cand Molecular
|

sactorFR5E, AN CPigit o Pt BB, TG Gob) Fiiods Wranti: The

Comprehensive Sourcebook of Techniques; Academic Press, 1997; Golemis;
Protein-Protein Interactions: A Molecular Cloning Manual; Cold Spring Harbor
Laboratory Press, 2002).

Methods for the identification of motifs in the amino acid sequence of a given
polypeptide are known to the person skilled in the art and described in several
laboratory manuals (e.g. in Sambrook et al., loc cit.; Mllhardt; Der Experimentator:
Molekularbiologie/Genomics; Spektrum Akademischer Verlag, 2001). Furthermore,

said methods are exemplified in the appended examples.



Laboratory Press, 2002). Methods for the
identification of notifs in the am no acid sequence of
W@ 2@i7wes3spol ypepti de are known to the person sRCT/ERZH06/611466
the art and described in several |aboratory manual s
(e.g. in Sanbrook et al., l,c cit.; Mhardt; Der
Experi nent at or: Mbdl ekul ar bi 0l ogi e/ Genom cs; Spektrum
Akadem scher Verlag, 2001). Furthernore, said nethods
The tesme "administeradicas wserchersiie mranserdmnisisation: of & therapeutically

S e

By "thbrafm@@céllweﬁem}eeaﬁiwnﬂ' Rhineanta dosathatnpiodudesithe Bffects for
‘therapeutically effective amount” is nmeant a dose

which itiaadptivgieced. The expeledase wilkdepand.on the gurpose of the treatment,
and witt Bk ste ﬁ'ﬁ]blé—[b? QC§ ifRF n, the 'qrfjggﬁlgdkr%\/vﬁ rl@c%mgugs. As is
ea e y

pur pose o and w | scertai na
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ascertbieableceitls avytineaexperirhéntation byehose skiied imthenartout i ne

The a3 R PR By e LA BB b i Bel b 1R fpddS regimen. as i
well kﬁ’&hﬁﬁmtﬁé hBaicaP aree do%ggaerfor éﬁy'&wé"@ahekﬂ@éﬁehd‘s tUpen many
medi cal arts, dosages or any onée patient depends upon

factorsyingiudingttbe g>at|ent$ sttien ody supiace ateasage.tbe pﬁfugwlar compound

o bo SRS 3 085 D0 To0E SIS ERBECHBALE Ry i, anc

other drags baing@dmiristetett osncuarshtiyt her drugs bei ng
adm ni stered concurrently. As is well known in the

As is welliknawmin dhe daedigak aftsr dargaeméonpany e gatirMddergnrgs upon
many g%cﬁ%{rsf 4htRkRg iﬁ@'d‘ét‘{iihﬂgst %@f%ﬁcé' 5% , Y the particular

¢e area,” age conmpoun
compoarhai toi ks adeﬂmsmad sex:etlraedarrdamme@T aghiministrationf general health

n alth status,. and ot her dru e
status S AU CLES Rsing ACBINTISTeR FsHEiantiloAahBal gaseren be, for
examp‘?t%ialmltﬁe raf} Eges%ta@'ﬁ? iff Ethef %Hﬂbdnﬂeﬁ&e o?rﬂ%@din‘%ﬂflén Oind the
e I nventli 8n and t appended exanpl es; however,
appende@wamplew dxpwlyer/edoaes lmtwmralapowantg‘es gxemplary range are
éjr i oned 'E ﬁl aII copsi der %E?Staforemantl oned
e"V'S"f’}? SPBec'ﬂEy HRLYPPIEY rH’e? Rhep '83? C8%udi es have
preferably used bolus infusions for adm ni stration of

t herapeutic anti bodies. The term "bolus infusion" as .
As degerikphdiesein, rreewioyst stughies dvayei prefarabbn usedi holusr injusigns for

admlnlg%{lbr? fttﬂg%p%ﬁ%uéﬁnbc}wgg ®Pe ttgﬁ‘nt‘ﬁ{)ms infusion” as used herein
refers to an infusion which is interrupted earlier than 6 hours, whereas the term
“continuous infusion” refers to an infusion which is allowed to proceed permanently
for at least 6 hours without interruption. “Continuous infusion” refers to a permanently
administered infusion. Accordingly, in the context of the invention, the terms
“permanent” and “continuous” are used as synonyms. Within the meaning of the
invention, the term “administration over at least 6h” denote(s) a situation in which the
bispecific single chain antibody used in the pharmaceutical means and methods
according to the invention is continuously administered to the body of a patient in a

sustained, constant fashion throughout the entire duration required in the



"continuous infusion" refers to an infusion which is
al l owed to proceed permanently for at |east 6 hours
WORMMO6eR354 nt er rupti on. "Conti nuous i nfusion" rR¢EEBR2006011466

a permanently adm ni stered infusion. Accordingly, in

the context of the i nventi Q9 the ternms "permanent”

and "conti nuous" are used as synonynms. Wthin the

meani ng of the invention, the term"adm nistration
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pati ent does not, or does not significantly occur over
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nedi cal interventions which becone necessary and t

and metheds |accasdlnartméh%uahemmskamostepa%eﬁ sHliigty reﬁmsshmg will
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introdUz@duintte tiss dodyast thei pegtient Wiltbey vamishisiglyosmaflexwhemenivipared to
in the sense of the pharnmaceutical neans and net hods
the th@copanng t dok hivej rRxaRall o admiRiskatien ca%merguewordmg to the

I 0
pharmgur i Oﬁt%e;;fgst 5\@411 m%ﬁﬂ&é Skzléﬂrncﬁﬁ%\h ant Iﬂgﬁﬂ EEpemally preferred
are sdwlangm int wbmhlndalnieladmlrﬁétemb@obf th‘e tbi&pquta emtglwdhalrbeantlbody

occurs GANTERRIRAY 2F PeIARDLY Fofl SURBF Gl MARR: BbCoPting: Lo 8 9. 10,

11 or ‘FT@/eﬁﬁéb%%Htlbﬁ?ér IFP8 HostStef@tdPEmbReReRt, Atk b%pbﬁﬁc single

I nventi on spe preferred are scenarios in
chain amtiboslyris wostinudusly af:irrtuhletetfeé pwer 24b fer Adgo 8 weeks i.e. for 4,5, 6,

7 or o AR, BSEH T, 00 4 S s LRE e Bl aer

a 4 wedkeishtiPloaY iinhiaRSkion laminifs or Paelif resporesEd (8 d&fifed below)
t he bi specific single chain antibody is continuously

to the hispesnifisisingle dhain aptipody freatmenismayies diggnesed.oln th."s case, the
b
contln@?us a‘&Hﬁrsﬂ%ﬁBﬁ trpggt egx%gf?!wg%? (0 HPC#’er fo tari‘,ﬁ fevePER even better

ing o
therapwatkk result, ienglcusomplataires perisen rCmtmmmgmhuntHranaedj iagministration
onse f def j ned be(J oyr\? .
of the b|s ecmc sihgle chaln antibody i the manner of the pharmaceutical means
and methods according to the invention for longer periods of time allows the
advantageous T cell activation mentioned below to exert its effect for long enough to
advantageously clear all diseased cells from the body. Since the rate of
uninterruptedly administered bispecific single chain antibody is kept low, application
of therapeutic agent may be continued longer without risk of deleterious side effects

for the patient.



to the bispecific single chain antibody treatnment nmay
be di agnosed. In this case, the continuous
W@ev7M6884 at i on may be extended in order to acPCEER20861011466
even better therapeutic result, e.g. a conplete
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area mayrabellawnpﬂstem:d aﬂ)rthhﬁmystoﬂaw ebebeflnmssmm@emadﬁafaﬂowed by
ti body per square neter body surface area may

adminigaion sifel @0 A BifeeqiG ssangigmﬁmtqm'bpﬁyuwoﬁqwﬁ Bpter body
surfac%(yrégvﬁqlfwg%e@gﬁbgi 6iafHeoi'ﬁf |or4 woeefoll%w&‘rﬁ 'E%'i‘rﬁglstratlon of

ace as dose ni ng

45ug pdr sqilaaé Sﬁeteh\boﬁiygﬂdfa‘.deaés Eﬁtjy @iaintepandd)i dosd foglthe remaining
chain anti body per square neter body surface area may
periodpd haignion dhedieet daytore oni the fisslyand sacendnday ¢fntreatment, the

blspecﬁfcréu‘?@ Jh%'ﬁgﬁﬁi?% RY c UYL ST cﬂBe@fhe}eﬁﬂgné’Sﬁge admin 5tered in

I'f1cC SI a|n ant1 bo er square
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second day o tment,
area may be administered. The average body surface area of a patient is hereby
calculated in the context of the method, kit or use according to the invention to be in
a range of 1,7 to 2,2 m2 The inventors have found that by keeping the rate of
uninterruptedly administered (i.e. continually infused) bispecific single chain antibody
to the absolute minimum required to achieve the desired therapeutic effect over time,
the increase of T cell activation described above as being so beneficial may be best
realized. In addition to the advantages enumerated below associated with mimicking

natural T cell activation, application of lower rates of bispecific single chain antibody



bi specific single chain antibody construct as
descri bed herein may be admnistered in a (daily)
WO niovioe3sgdose of | ess than 10ng to 80ng per SORET/EP2006/011466
net er patient body surface area in order to slowy
adapt the patient's organismto the treatnent.
Thereafter the actual nmi ntenance dose of 10ngy to
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to achieve the desired therapeutic effect over tine,
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Preferé@xpﬁgiblegﬁy ad\lq%gt ?‘%ﬁ%ui%l%lygﬁg}%gfrq}o lérlrég gﬁatr%%tﬁﬂp whi%'rn%’ bispecific
srngle'd@?%rbd%ﬁ‘r@cfe@' lagaliSRNeetR hifdsh b3 farke Huﬁ‘ﬁﬂr‘i‘ €D19 as

cell |ynpho Burkitt 's |ynphoma, snal
demonmeedollwpgmmﬁes/ CLL) and any other B ceII

derived subtype. The term "B cell |eukenm a" as used

herei n may advant ageously be any B cell |eukaem a

(e.g. chronic lynphocytic |eukaem a or acute

The termﬁ‘pr@@rﬁrbﬁ” lae Wekehérein foto bellinderstoed @sefbﬂ@wseAfter gomplete
http://ww. cancer.org,. Preferably, indolen

remissigsh bLHRHITPBIEG leSI@BR HIGaD SatieBhaBar whemosherapeutic or
radloloﬁ'lijcrsragﬁi:éésgr‘ean IHrie Wgtsﬂeefbﬁk)dltrrﬂ%ege aHa! Osde Bt not all

hurra
lymphoma cells could be eliminated from the body. However, these remaining tumor

cells may give rise to recurrent lymphomas. The pharmaceutical means and methods
of the invention can be used to kill these remaining tumor cells in order to prevent
recurrence of the lymphoma (originating from the occult lymphoma cells remaining in
the body after primary therapy). In this way, the pharmaceutical means and methods
help to prevent disease relapse in patients with B NHL or B cell leukemia.



denonstrated in the foll owi ng exanples. The term
"prevention" as used herein is to be understood as
wo odo7oesss4 Aft er conpl ete rem ssion of the | ynphOIEP2006/011466

l esion(s) in a human patient after chenotherapeutic or

radi ol ogi cal treatment of the |ynphoma lesion(s) it

may be the case that not all |ynphonma cells could be

elimnated fromthe body. However, these remainin ] N
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i nfusi ons of anti-CD19 x anti - bi specific si

being bﬂumh byrtheees fhe spdieateg phgnamenean i mest nﬁ@babm%rnb@ted to an
adaptaolon C¥t qug s, égvilrgggé%eﬁogﬁﬂhﬁﬁ t“? Bgﬁ %llléﬂan!ff;‘e)yewlérel?)@ﬁr, when

een obs en~esca ng doseés

monitdPingP &C ickll cnihbetse it htaentraatddo payiehtsy erobash fluctuations of T cell
admnistered to patients with rel apsed or refractory

numbes fave kagnfaund 9@%@@9h.|@fwswkewsestaﬁg achort-im, purst-ike T
cell act tibAt BGib |Y;aF nP%f@?i?@% " BRfi- dlﬁ@%&;{%’%ﬁc single chain

m ni strat ono bi'specific single chaln anti
antlbthdmﬂd b:ealdugndnmlra:tebylnt trexsey studies,i rebuttatgedn T cell activation,

oytokifg iEizand, andslectoass Bl s Bin b fodtntinial Holpaipa dppe (OBD)

was defi h@&c'm&ebvewbéﬁ%ﬁ%b sifeefERlY tisbb@itdd GRitH OREbGHa%e been
in the treated patients, robust fluctuations of T cel

observednbers have been found upon each infusion, suggesti ng
a short-term burst-like T cell activation. Biological
activity of anti-CD19 x anti-CD3 bispecific single

In contfadt andnas keyris ?Ilydfd@@mdmtcbﬁt@@ dfnthiehprssenit Udverttion, the
resulting in activation, cytokine release, and

desirable piokaaicaln efieeis) |i.eolongs termt T el gctivationhiando gxeansion and
cytotO)gcgggg\?lg?’g%@ ﬁ%ﬂlﬁfﬁ &W@L :ﬁ‘é %lg?‘g\f'gf_lé ehSihntid§ described

herein can be achieved (while reducing, minimizing or completely abolishing
undesirable side effects normally associated with bolus application of a therapeutic
antibody) e.g. by administration of the bispecific single chain antibody for at least 1
week in a daily dose of 10pg to 80ug per square meter patient body surface area,
whereby said daily dose is administered over at least 6h. As documented in the
appended non-limiting examples, low amounts of bispecific single chain antibody, i.e.
15 pug/m? of bispecific single chain antibody continuously administered over 24h over
at least two weeks to patients with small lymphocytic lymphoma (SLL/CLL) or
follicular lymphoma are sufficient for long term T cell activation and proliferation in



In contrast and as surprisingly found in the context

of the present invention, the desirable biologica
w@Rdogo68s54 i .e. long termT cell activati on andPCI/EP2006/011466

expansi on and cytotoxic activity against tunor cells

by the bispecific single cq?in anti body descri bed
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lowest¥IHRING! dsiec aliministeréd e #itentse phasgatdliniias trisls cCarpaded decline
bol us adm ni stration of bispecific single ¢
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been o&%g}é{:e[%‘;@e@eéﬁngplgg). e %g@ﬁ@maﬁrgﬁﬁrfthféf’d}gg?%@e{ SGddrfSdhesion

usua associ a ce I on,
and — atdastpadieh.— Migatiohwf attivetedaleceallsidrid othpaldativafted leukocytes

into tisiieh, T HaGPsRNG sl idyahigctin b StgugReR of 1661 cytokine
profile%1 ﬁ%ﬁ@@&%;ﬁ %ﬁigl"&)rsﬁﬁk§ ekl AGN4SETH %fd%hg-a‘afnﬁﬁls%d bispecific

ni stration schemes using repeated bol us i nfusions,
single @hain antibodyhés beliewed $0 significantlyseontdbite tn ededrsenside effects
i nt ernal, . | clinical trials, a sudde ecline_in
usually, SoSKER I Brodn iRt IenRRtEaleib e fofhbng Fratibles, the
pharm&&¥utica® itk dAgBand nfethbds abesrdiveid WlrSIAVYREbr 8Rev a more gradual
exanpl es). One explanation for this drop is the sudden

activatigih@ndoshitting) of dt celepepulptiens suggesting thait #me @mount of released
. acti.ya . I er 14.yat ed [
cytoklr?eI%S s'% eé'%%ﬁl\:’i[aelﬁfeﬂgév |(?1'g quHr‘}d cﬂrﬁ\g'%iloél Ogygb %ﬁﬁ?ﬁ?%‘h%%h o’R ens and
methods SicooiRimg ¢o e imemitionythekefore pyeitis | Henoamsedl sbgh ta8i & sudden
) burst-like T cell activatian of bol us-adm’_ni,fat ered .
disturbgngg erfi kocal cytokine networks. Consequently, no significant adverse side
effects have been reported from patients treated according to the methods and uses
of the present invention. Moreover, administration of bispecific single chain antibody
according to the pharmaceutical means and methods of the invention does not cause
any dramatic T cell fluctuations as observed, for instance, upon bolus infusions of

bispecific single chain antibody.



single chain antibody is believed to significantly
contribute to adverse side effects usually observed in
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exanpl es, the pharnmaceutical nmeans and net hods
according to the invention ?||0m1a nore gradua
activation (and shifting) of T cell popul ations
suggesting that the anount of rel eased cytokines is

As shawasini thgl examplese @thoyal & sbghtsdeereasepnal metletmbgr could be

n d v
obser B AE A CodlEhREST B RS9 skl 1Rl BrsRE ettt B4 to the

co-adminfistietk sterbit)] kreatiens epeerdihy . tonthes iigveritionanather Ieads to a
adverse side effects have been reported from pati
l{n%éers of cytotOX|c

mcrea%lneatvéab%rc%a%wageq T calle inrthenbioodaseectisaihbm
cDs+ Pf ee&ly rﬁc%ﬁé‘é' t%bp?&f@rratlgﬁd“?mé Sig! gf ,PH}{'&J'% relevance for
chat ing to the

bi speC| iC SIng ant’i body accor
tumorqusadiseases isbaMngaanEavaudatrletelﬁfedmraérgdtese'llr(Ee‘ﬁl ratiosgdsash as B

cell GRGTTR lesiuts. | aehine E-ineasuidts 1 1,81 oid0g9 in vivo. Such
unfavo@réﬂﬂ@‘E fr r‘étlﬁt s f S |H rﬁ'lﬂr%H Bioder A8 caNRiMpg é’s ’s@@gested by prior

exanpl es, a sli decrease in T cel
in wtrmempehmentsbslmdmfosmh cbmdltimga nmasgtoobetmesumfeddhahthe same T

cells ngye 1ot h FePRRisotl B8t Killpgrtadide &6 Ausingifieant frduction of
tumor M’é’s@nFUﬂﬁefrﬁéﬁéeﬁt E h‘/ﬁoﬂhefs%ﬁﬁtﬁét ng e&BHﬁanfo the T cell pool
activated T cells in thé blood. Specifically, nunbers

localized myme)Berlbn‘@nganC)cée Os |n the @ag@ll tymphqgna) to |mprove E:T ratio

may b iRl B pelievd ¥ e RlicRitkba, Hind R BT Ehygp! means
and ntgthbdd Ectbrdiag ns,théumbenﬁorB pirel/||de| yorpaorisastesonstant or even
r eachi nggE T ratios of 1:100 - 1000 in vivo. Such

increasing dsTbalsi o pctvatad; beoliayn the bipogsiradin th syitoRe potentia
agams?eljulnd?bbé'&ﬂlsasfgﬁlmgt%ﬁ gd {oRSULB 'déllﬁafgr% gell lymphomas is

experi nents such ctonditions it
mprovred&mﬁmm& hat the same T cells have the potential to
repeated B cell killing leading to a significant

reduction of tunor mass. Furthernore, it can be

Moreo{?é(rpodﬂh‘?ﬁia%ﬁgtléilaﬁﬂe%ﬂseé‘rﬂﬁrr‘l%tﬁadé’fachF‘dlﬂ_g QS'ﬂhepiPl%ntlon lead to

localized in the B cell malignancy (e.g., in
long-tetw activgamphmfﬁ(;DBm T nplleoae exemplified dayifﬁypelieaqtleqmn m:arker HLA-

oR (o RS ot 8 CORECe! BBas foryfgm acivation

markef)NY&NpoiBTd bAY BBvé Othedlow eAfdurt WTSANCDAY R\@Ni-CD3 bispecific
i ncreasi ng nunbers of activated T cells in the

single ishaisaantikasty cantinuepstt adminigerashis syffisigat i inareass sigs number
of actlffljehSCDggr T3k Yl a d‘t"@opé’ﬁ’éd Bf ‘ﬁﬁ# aé Beﬁlo‘ﬁ%kr%ted e.g., in the

I ST hprove
appenﬁélmabramwés aad |mrF$gL8eelﬁlltormtTmsl$s En:clead cogtrast tolthe burst-like T

cell actlvatncr;rt\Ic?bnselr\(/ee?cf| upon bolus-administered anti-CD19 x anti-CD3 bispecific
single chain antibody; see, e.g., Fig. 1. The prolonged presence of bispecific single
chain antibody according to the pharmaceutical means and methods of the invention
allowing gradual long-term T cell activation and proliferation is thus particularly
suitable for the treatment of tumorous diseases characterized by unfavourable E:T
ratios, such as B cell lymphomas. Moreover, it has been observed that after a restart
of the continuous infusion (e.g. after medical intervention), a much faster and

stronger activation and expansion of cytotoxic CD8+ T cells occurred. Thus, it is



| ong-term activation of CD8+ T cells as exenplified by

T cell activation marker HLADR (long term activation
worooresgsconpared to CD69 or CD25 (short ter mPCT/EP2006/011466

activation marker). As pointed out above, the | ow

anount of anti-CD 19 x anti,,CD3 bi specific single

chai n anti body conti nuously adm nistered is sufficient

to increase the nunber of activated CD8+ T cells over
preferred) 16ag spueiabdownds phinfusiondaieasstallawed, by infusionrireengeriods be
| n
carne@ﬁggﬂg@g%t%ﬁggﬁ ‘?lslsf‘wﬂhigutrhs'cze't 9{:%5;%2 ﬁt%% ﬁ\/erﬁ nstrla'i d Batient may

recelv@ b&mntmdoupmfub@hu&f the rhmspe%:if&radglerdhaimﬂlgody deﬂmec[liBreln for
pecific single chain antibod

e
four Sprllovsse Pyp R8s HHEEIOBTER s&?éédf of f@#ﬁgv%@e%%aﬁ‘hereafter this
h%g%( W poXpkcHs I nd
sequeﬁt‘% S 0 eg(:j %&gﬁm&nqgl I ovﬁﬁ%%ﬁ?mg‘ﬁ%fer mT

ceI | activation and prol iferation is thus particularly

su e tr nt of. tunorous di sea .
Moreo¥ OO RBOTET i S AL PO CATy B8 bSETGTh i patignts treated
accordPrﬁ’éz o | tHEPHIFAT ceNﬂ&@IOH%rans' And¥ethB88 STOBRS edntibit associated

er a rest art of the continuous infusion (e. after

adverseesideagffeats are eignitiegntlyareduchdfersevan ahmmtedng,as-related side

actlv nand expansi on. of . cyt ot oxi,c + T,.cell e .
effects3 g 1y Bor AIGnTE a1 Slan Bhitt by A1 EalED ot e hisBegiic single
chain amfwaycau@ydihg&o fiod bﬁéﬁﬁa&%tlo@f beaPB-dridce@efRidsosfhBenvention.

carried out or exanple, it is within the scope of

th| S invention thfat a patient may rec_el ve a cont i nuous
Finallyd Hahgﬂ%%rgglég&f\%p‘%?%&bg \Aéréa)'gﬂglgﬁ/l %I}V}ggﬂbs;‘&taﬁrigﬁgéffic single chain

antibodiyfhaveobeén espptiedi mdthaf uses) nvm%d;s ahldekitsifdescribédhi lerein, the
sequence may be repeated once, three t

antibogy, SRatfBeal §1YaIH. eﬁﬁ@#l@%%ﬂepkﬁtmsaum?%%& P%Ii%ther@gwcausmg a
detectd9k! ¥i-iPRol EQﬁevM&dTh% aéké‘rﬁg énc{jﬁgetﬁ% B cell counts in

according to the pharnmaceutl ca nean ods
Figures [feandhvid rancoby tlaes fyoopladrad si:cb/eedm:tlsnslshefmrne«otlélgar&s 10 and 13.
antl reduced or eve

i i fi ] |
in pardpgan.chWacpatets VeaGdacheng JoqtE HiALTEReuica) means and

method@®RIcce/iihg Mo thetiRfeMiciP Baidf & patidlHe3peAss Ni. é‘né'shﬁﬁn‘kage of six
accordi ng to the pharmaceutical means and net hods of

referenagelympheama dgsiorrs ahmaye than SQGw! lo agditan,d g efthese patients,

i MY B BEAT B AT S A e et so

Figureki2. sTHé&r&fore beteh eapplying tthe pharmacsitidal eaéamnand snetdioys of the
effective in g%é)l eting tunmorous B cells, thereby

inventiepugrkerse side s @rgrieducaddr elismipatac withouf @@y qencemitant
decredgh GIGTRRMEIARRY 112 B ool comte L B S, o

In corftiapty @ blusaratinidistiatiopambde ubkiragntibody ptiidrapédtidsr easdts in a
massnvaeCC {)gti-tgﬁnt'locelractp J]aatluron CedJ 'tslljl():s%lquen?resiocatlon/shlftlng of activated T
cells to endothelium and tissue with only small numbers of effective T cells left in the
bloodstream. As well known in the art, endothelium can be seriously disrupted by
massive T cell activation and subsequent adhesion of T cells to endothelial cells and
migration into tissues. Under pathological conditions, such a sudden T cell activation
can be observed, for example, in massive sepsis caused by bacterial toxins (see,
e.g., Li (2004), Br. J. Pharmacol. 141(4): 709-16; Matzen (2004), Virus Res. 104(2):

145-55; Jacob HS. (1980) Arch. Pathol. Lab. Med. 104(12): 617-20; Salyer (1990),



met hods according to the invention had a parti al
response, i.e. a shrinkage of six reference |ynphoma
WO e®r7o6ss5of nore than 50% | n addition, in onePOF/EPIWe&E11466
patients, efficient depletion of [ynphoma cells from
bone marrow has been denonstrated; see Figure 12.
Theref ore, when applying the pharmaceutical neans and
nmet hods of the invention, adverse side effects ar

Am. J.rRathebd! 3§(4)183H-hht @bauma H80P4 ke MasenPharmagele Qé%)s d25-33;
Ferrercg g%@bﬁgtl\%th%dgcfvio\f' §cqr}t7r U MBredObH S this burst-ike T cell

tration- node i body” Uherapeuti’'cs resu

activatioh & assdsiated \Aﬂlihoadvdree mdé efftdts daubed tbyasytekides. With previous
subsequent relocation/shifting of activated T cells to
dosindeplygiate Using HReated DAMISWRTHSIORRy e¥am With i dowesk starting dose

admnnE Jr@&tlhvﬁtte-rfnéleﬂ)ﬁésé £ é%nl'cg frfdis, Ph Q0M3EA eﬁ@llnéﬁnvﬁéﬂpheral blood

e art the 'um’'can be seri ousl
Ieukocgﬂesccum’ttsoinbbadm@l)ﬁ& Tt |laretCD8at T cellsarhbssalbe meerdbserved

One GRAIRBs EstIAIEp 5ol hen dnssion | At - G ckost Partial -
migratPRdeeactivald T8Cel¥ 3hh®othaf J&‘uvﬁiéﬂe'léiﬂ%yfé%r iR s. It is

I'n massi ve sepsi s caused by bacterial toxins (see,
hypothesized that ¢@¢dtoan, abBupt gctivetian rmldosshlftmg]qugnom*@gs]a&;tlvated T cell

o R ik S e A0 s O B pproers
blood éﬂ%ﬂQ)tuﬁé‘)‘ rebultﬂﬁtQQilstuﬂlfaﬁ(c@ of BelorneSkRisisTBng 3664 cytokine

Curr. Vase. Pharmacol. 2(2): 125-33; Ferrero (2004)
profiles/ist iggUesMDI l\/bd 98: 127-36). Moreover, this

Thus, g%@@éeé EI? cplol@fl:gég %igé@?ée®%eso|€}?@%én§é§%%n antibody and a

signifiqaing deoteasadn idoge ivsh per tiwiengit @&peanpdrazbiolsrior phase | studies
i nfusi ons, even with the | owest starti n& dose

potentigliyinfreasreiplerability and maimizesanti-fymer agtivity of fhe dryg.
sudden decline in peripheral blood | eukocyte counts,
i ncluding CD3+, CD4+, and CD8+ T cells, has al so been
In prembaerdmbalCstadiensplrweatlgatmg‘ safathi andintoleratslityhef sepieltad bolus
1,Qn _an st par.t

infusiofs, Pl JBRECHG cHNGlea it At LP1Pst & | EhRocibedy wipdesired
fluctuailbﬁ§‘d>?5f célf nuﬁnb@%’ﬂbb@%eéﬁdoﬂsl&‘\t/ecfﬁﬁer éﬁcﬁ‘*i’rﬁfugbn su?gestlng a

activati on and tlng of enornopus acti vated
burst-ligepl| calli mtya(napmsndenenéelyt an%anh ﬂﬁeenhmmuptably;eﬂms effect has

been B3 for P Driifisyiafipl it A Ruabeid Raflplid e g he indicated

blspeclfi@(‘s?ﬂwg?lé)dh@m aetisydyfiles in tissues. Thus, a
significantly prolonged exposure to the bISpeCIfIC

single chain antibody and a significant decrease in
The RTSPA I RrAtadd el Rt sRRTRARS Blbidf 698 Invention
manifesteiangaalitatively t distimctapitennt wf df ceheadtivation as compared to that
obtained following bolus infusion of greater amounts of antibody. Specifically, it has
been found that administration of bispecific single chain antibody according to the
pharmaceutical means and methods of the invention leads to a slow initial increase
followed by the maintenance of a constant, or even increasing cellular immune
response in vivo mimicking that observed in the course of natural infections, for
example, viral infections. In a natural infection, circulating T cells specific for a
pathogenic antigen become activated when they encounter this antigen in draining

lymphoid tissues. Following such activation in a natural infection, a proliferation of T



In previous clinical studies investigating safety and
tolerability of repeated bol us infusions of bispecific
wa@emglessshai n anti CD19x anti CD3 anti body, unPEBEPB®U6/011466
fluctuations of T cell nunbers have been observed
after each infusion, suggesking a burst-like T cell
activation as dependent on each infusion. Notably,
this effect has been found for the adm nistration_of
cell suhsets @gaHrs, ambdichsarg spedific ot dBe drathagenifgantigesd This increase
f n r Qi f.
correlafhS P BEE ol 134 Btoliefafi StEPROGL odiss 8 ' PERsE in oytotoxic

potentiah\agairist therdmidding pathapet, idrabivaedy cdllsinfeclbdptagt thas rpathogen.
of T cell activation as conpared to that obtaine
The pmajmamqtfsalb@ﬁagsumgleé'ﬂpdﬁ OgFf@awpnB%&W% Smulate the immune

respo ti(?.%d BPHfE{;ﬁ‘t@%I | %6r lh%ta?\%é BeGRal ﬁ#@&.dmiﬂ that a slow and

amnls ron o ‘'speci fi ¢ single chain anti body
graduaittmreelselgw the nimabphef actoated ¢adellsmecarsand et hods  of

the invention leads to a slow initial increase

foll owed by the mai ntenance of a constant, or even

j e m mckin
In sum!td@/, gﬁésﬂr%sﬁﬁi i!n%ﬁL ot PraVided R} PASSE abiParvtayes: g

erved In the course of natural infections, for
exanple, viral infections. In a natural |nfect|on
circ l.ating T cell i f.ic enlc

- ShSHUBALEP L B ARG TlreR PRSI SR T col

Huafuaitioes) d@ﬁmémdorte@évﬁ&re@hg PE rSafcdFfetdr ?fdt@ﬂc) T cells
in a natural infection, a prolTferation of Tce

subheebloodslEea®, whi ch are specific for the pathogenic

BRI PSRRI L s 4810 ol B o bpecie

eitight ekain astitidy, lithagfficient ahheumovaa@rngacmﬂyo(gm patients with
towards cells infected by this patho

PREtaEEERANEalONeeRingh aﬁuwﬁatqﬁ%fagnwergﬁ%on ﬁ@&WPW?rﬁ%S from

ﬁ'omé'rﬁéﬁ \;nge I mmune response to a natural infection,
instante, a viral infection in that a slow and
- gedukeal adverseside effedtee nunber of activated T cells

occurs, In s ent invention r0VI

- iRhing, B HEERRY T, Salf aBialon caSeel by BRoShE@LE ey dtavation
GRU ddREPMGEeydlgs dramatic T cel | fluctuations,
constant or even I ncreasi ng nunber of effector

- {ang-tetroxactivatiop @ndsexpansian of eydotoxicehieeli®duced

cytokine rel ease/ first dgse .eff | i .
- BBN0SS eRERRC R foe LPh RS MBI i OnE iy bqulle ET ratios

fielqueh ey breddnt in Wimphdradlgsiant iyadidg (6 Wiudraslbaer 8 gelt kill than

partial” response, one of whomw th efficient depletion

efigingihyleoliaipeédd s fr om bone marr ow)
- prolonged presence of the drug allows repetitive B cell killing to take place,

performed by one and the same T cell, and thus assures reduction of
significant tumor masses

- an expansion of a localized T cell pool improves E:T ratio and therapeutic
outcome

- there is a notable variation in in vitro activity (reflected in ECs value variation)
among different Peripheral Blood Mononuclear Cell (PBMC) donors. Extended
exposure time to the drug improves anti-CD19 directed cytotoxic activity in a

significant proportion of patients.



reduced adverse side effects mnimzing of aberrant T

cell activation caused by repeated T cell activation
W@pw7Mes3s4 | vati on cycles | ong-term activati on BETEP2006/011466

expansion of cytotoxic T cells prol onged presence of

the drug hel ps to overcone ynfavourable E: T ratios

frequently present in Iynphona | esions | eading to nuch

slower B cell kill than origi nal IC?/ anti ci pat ed
Thus, g sigitigantlyPEelenged FXnRoserelte, gh9| raqﬁandeﬁewmf%msdecrease in

[ 0

dose @g%rd’e #’%@?qm‘it %Ié %ﬁ%ﬁéggﬁro red §§‘éj| QY é]%i gni tla{;'lznl{\crease
tolerabilityrandresnémizen apti{hamsr thlorty of Itbe'cdrugeéstﬂtmgl ih admtter safety

inmproves E:T ratio and therapeutic outcone there is a
profilenot abl e variation inin vitro activity (reflected in

EC50 val ue variation) anong different Peripheral Bl ood

Mononucl ear Cell (PBMC) donors. Extended exposure tine
Admintstratiba abcomihgmmlvesegime'nm idvertiare thayyb@vwei 6h, 7h, 8h, 9h,

fon, i Foh 158, 3 BBh el BBBOBNA B4R ERlasEbs A saton

accorcﬁrh@% fth&?éﬁmfé?ﬁbﬁ&ﬁeemv@nﬁ@ﬁ@s @VEBE A ORE indrk Prefttbblyasver 12h, or
conpared tO prior phase | studies potent| all'y incCrease

even maoregprefarreéd gvemthaxi m ze anti-tunor activity of the
drug resulting in a better safety profile.
Adm ni stration according to the regi nen of the

Ina prbfétﬁéﬂ epBodYeteofaHeméthod,/ lise 8h klt%hthelﬁhenﬁédﬂ,, thé2aily dose of
14h per day, or even over 24h. Preferabl

said blgam’nﬂc singie icbainarrttagdyrepnsyuchis adginigtarest owfeat least 8 h, more

over 1Ch, nore preferably over 12h, or
prefer%@é%?héggpgﬁmefe”ed over 24h. In a preferred

enmbodi nent of the nethod, use or kit of the i nventi on,
the daily dose of said bISEeCIfIC sin

hai . .
In an eyen HEES PEaIRged @rRbedimedtioh g Btadlod, Qi KIf ehthe igvgntion, the
dally e |s°%85ﬁﬁ|§_ga|r¥daévére§¢1e% ”14'1*11 PAEN18RT 20h or ﬁZh Most

eferre ment o use or Kit of
preferabiy,ethmdaﬂy dolse isladminidtered |d$1r|agrrha|vd10ée ddy piveerovar 24h
| east 12 h, 14h, 16h, 18h, 2Ch or 22h. Mbst
preferably, the daily dose is adm nistered during the

In anot¥}! Srefved enfbodiveht éffhe method, use or kit of the invention said Vi
and V_ regions of said CD3 specific domain are derived from an CD3 specific
antibody selected from the group consisting of: OKT-3, X35-3, VIT3, BMAO30
(BW264/56), CLB-T3/3, CRIS7, YTH12.5, F111-409, CLB-T3.4.2, TR-66, WT31,
WT32, SPv-T3b, 11D8, XllI-141, XIlI-46, XIII-87, 12F6, T3/RW2-8C8, T3/RW2-4B6,
OKT3D, M-T301, SMC2 and F101.01. Each of these antibodies is well described in
the art.

More particularly, said Vy region of said CD3 specific domain bomprises at least one
CDR3 region comprising or being the amino acid sequence shown in SEQ ID NO.
11, said Vy region of said CD3 specific domain comprises at least one CDR2 region
comprising or being the amino acid sequence shown in SEQ ID NO. 10 and/or said
Vu region of said CD3 specific domain comprises preferably at least one CDR1

region comprising or being the amino acid sequence shown in SEQ ID NO. 9.



I n anot her preferred enbodi nrent of the nethod, use or
kit of the invention said VH and VL regions of said
weDB7eas364 fic domain are derived froman CD3 sSpeDEP1006/011466

anti body selected fromthe group consisting of: OKT-3,
X35-3, VIT3, BMAO30 (BW264/56), CLB-T3/3, CRIS7,

YTH12.5, F 111-409, CLB-T3.4.2, TR-66, W31 , W32,

SPv-T3b, 11D8, XiII-141 XI11- 46, Xl11-87, 12F6

The cor@/trmrzoédm mvgnMJu%eaisg@mnm Yaoegions\Buch M regien of said

CD3 Spgélfl agh&f‘rﬁgﬁ% ﬁ?qgésalﬁoesgﬁé rg I%?Ir #@rﬁgn%ﬂ&%r being

the an&lnecadld Qse@m@abe afoBEQ ﬂBSN@t e a3id Mﬂere@ERB of egicbCD3 specific
npri sing or being the Em npo aci d seqguence shown in

domal@mmwm al feas{ onip GLHREJGOIN 6PMpHiSHIACHR ith¢ @mino acid
seque SEQT INGS 18! ah8R% LsHd8)," ﬁecﬂ" Qé\dcgg@ %ﬁ#\%ﬁc domain

bei ng the am no acid sequence ovvn rn S
comprn]s@saiwhéast ohei DR 1Hegin comfisingial HEDlg tpe arfing adidnsgquence of
[g rises preferably at | east one CDRl region
SEQI m 14 ng or being the am no acid sequence shown in
SEQ I D NO. 9. The construct of the invention may al so
conprise VL regions. Such V L region of said CD3
It is ungersicoidcthad imian masy prefepreds embodireent; theCRBRAY dgfined above

(COR OB BR8N % Ao RTL e aRE BRI BRE B RRrLBt o be
admum@@i@dﬂ iir 88cdrdaheawithomes iVBRtiGregi on conpri sing Of bei ng
the am no acid sequence of SEQ ID NO 13 and/or said

VL region of said CD3 specific domain conprises at

i anol 87 5o @B FEbORFRLY IARALALEY oL AR B pventon,
the Vji n@g&orrmﬁ%am ens spdcuﬁmmaiarﬁompmm SEQI¢DI m@d17, the Vy
above CDR3) are conprised in, one s

region §f SELEDS Saetic domaotmprans AT & SELH D NGB0y gegion of
said CW?tghTetcmch%rﬁémdrﬁané{o@%%@@r I(EPN@C £8 ra‘?l@/(?r'mg‘ih%gion of said

e nmet use or kit accor to the invent
CD19 spexific domain oompﬁsealodlsCBEQstﬂleﬁnG domai n conpri ses
or is SEQID NO 17, the VH region of said CD19
speci fic domain conprises or is SEQID NO 15, the VL

It is arssgéﬂns@ecﬁ@hﬁ HB n¥R6d | Lse ARt rbeﬁaD.hwéﬁﬁorprma@esSEQe of a
NO 18" and/or the VL region of said CD19 specif

bispecifiensinglec oha@ini artibasly c@nSE@tltnaNgomnses ars annise aCId sequence

th t use or kit of the invention
selectq#; %@atﬁg(gréys B?%ng FI c single chain antibody
(a) earfhinbCdcid Bagusdeas sepioked ABEQ KENOsS2 ) ae 8;

(b) an amino acid sequence encoded by a nucleic acid sequence as shown in
SEQID NOs 1, 3, 5, or 7;

(c) an amino acid sequence encoded by a nucleic acid sequence having at least
70%, 80%, 90%, 95% or 99% identity to a nucleic acid sequence of (b),
wherein said amino acid sequence is capable of (specifically) binding to CD3
and CD19; and

(d) an amino acid sequence encoded by a nucleic acid sequence which is
degenerate as a result of the genetic code to a nucleotide sequence of (b),
wherein said amino acid sequence is capable of (specifically) binding to CD3
and CD19.



sel ected fromthe group consisting of (a) an am no
aci d sequence as depicted in SEQID NCs 2, 4, 6, or 8§;

W@ jo7ae83s4 no aci d sequence encoded by a nucl ePCT/BR1006/011466
sequence as shown in SEQID NGs 1, 3, 5, or 7; (c) an
am no acid sequence encode% by a nucl ei ¢ acid sequence
havi ng at | east 70% 80% 8% 95% or 99%|dent|ty to
a nucleic acid sequence of (b), wherein said amn

Whethge janyspartienles nL@Iejam aneecylseicpelypapiigq ISauahdea@; fQ%, 80%,
85%, g@? 0y Léﬁ?égo, %f“% uzcﬁ'cgé%h eﬁ?bgl Eﬁ%ﬁﬁ@@% t?cfbc%‘?eéjmmo acid

sequeh@@ldelﬂneﬁ Hé?@lrgeéﬂtbdl detstmiried @onu@mtiimallsimsmg}lﬂm@m obmputer
wherein said am no aci d sequence i s capabl e of

pmgr%eﬁ freferegh mathed der dstermining othétﬂ@StVWéﬁfﬁlérmaW‘ between a

avry B BHILALE By P b b SRIO, h rtee

to as a diotial sefuéence aligiwineat,ici log datérnnnetd:iudlr@tmea‘MSTDB computer

mw il GB0uPanes! Brlar ool Fobmas ke BT 207
245(19% &Er Nhh RQq hBﬁc@eaﬁgng‘é 5 neg ﬁ?érgl nr;i’(?;s‘ﬁgﬁbtase@tﬁ%hﬁes are both

ence (a sequenc subj ect
DNA sequercese, AnlRNA rseqeened cao tescampareidddy senneastiog U's to T's.
al i gnnent, can be determ ned using the FASTDB conputer
program based on the algorithmof Brutlag et al.

In a p(éf@ﬁ'@d MRBPodiFi et COf- the: r%%?hod24ﬂe189mt)of the |ﬁvéﬁﬁb}@@éﬁj variable
al i gnnent the query an ct sequences are both DNA

domaigg fife newnected agdw@gﬁb@nkqnand/%os;ﬁme@dsqguences as defined

soveSHRLF A el N0 ABHRRIRL ST of e

domai ns are connected by additional |inker and/or
spacer seqﬁsnces as defi ned above and as shown,

In a Ris%fmﬂde embpdjpepb e/ theegeethod,| Hsa o &iteoh e éw&nil%me daily
adminigt Ja Bﬁ {E&Q%eoul%? a‘?r adth \QE? ogrmaet\ tI Sk, W@gké ha |g§ét| 4/ weeks or

ATON S Contd Tide east weeks
at Ieadteﬂaweeﬁs.v\Aek@rdlmgly,l itéstalsd endkaged thadt ﬂheaadm&mt/mm is carried
Accor di ngl

out on Zinsimanentiiasis & 2l At Nast Y. RISIEraRIN o atgarts fgper day,
more p%férﬁ ﬁaetqre)gztpgdri Qd 4 %%V qggél?&%%erﬁﬁg 24 nl ﬁé}sdn%)g f8r BEleast 1,2,
3, 4, 5pr6ef7emk8 yveeks rorpavend mpngef.olt |31als|oears\nsagaj ttt several unds of
|nfu3|oph8¥clg%\)’mﬁ%\1veq3% u(r._gﬂlolnofn g8 perlods %eacl:asr%e nV|ts aIgor example, a
patient may receive a continuous infusion of the bispecific single chain antibody
defined herein for four weeks followed by a infusion-free period of four weeks.
Thereafter, this sequence may be repeated once, two, three times or even more
often, until the lymphoma lesions are under detectable level by conventional means,
e.g. computed tomograpy. Advantageously, administration is extended until a
complete response is achieved, i.e. all or essentially all lymphoma cells be killed.
Moreover, it has been observed that after a restart of the continuous infusion (e.g.
after an infusion-free period or after medical intervention), a much faster and stronger
activation and expansion of cytotoxic CD8+ T cells occurred. Thus, it is preferred that

several rounds of infusion cycles followed by infusion-free periods be carried out.



i nfusion cycles foll owed by infusion-free periods be
carried out. For exanple, a patient may receive a

W@ oo oesisus i nfusi on of the bispecific single BPOHEP2006/011466
ant i body defined herein for four weeks foll owed by a
i nfusion-free period of foup weeks. Thereafter, this
sequence may be repeated once, two, three tines or
even nore often, until the | ynphoma | esions are under

In another grefgpied ¢"éb@ﬂ'"ﬂﬁnt&5rﬁb%m¢%ﬂél usteankit ascerdingigpiedpvention,
the pﬁa?ﬁ%?éﬁ@é’al &ﬂ?{?g&ﬁgﬁq Séé'mm"?'sqg?q? gHb‘?Hat'io% WifheBHS or more

resp nse Is ac

furtherqmmacamlaaladderﬂts/rrphorm cells be k| |l ed. Moreover, it
has been observed that after a restart of the

continuous infusion (e.g. after an infusion-free
[ f
The pRSEhEShIGH 1S RISl in B0 BASIEDL ePProathdB iy AF fafegiments)
of co-tHeBapyl. belclestaumamnlnc&ﬂmeﬁltmsthei bldp&cﬁmefsmglead:hah'atantlbodles as

i everal ro 0 on cl es, .f o).l owey
defineq hrsin,Are e ooradsaaiste af (caiuaton Wil dg or more other
therapRisefi® g@ﬁ@ﬁ@ﬁ%dﬁﬁ@ﬁts(’fthé rb‘?sﬂ@%:ﬁflﬁoﬂn?léséhélh éﬂt?bodles as defined

accoraing to the 1 nvention, the pha maceut i cal
hereincameptsibie adniigistatet nics e patienth conetrierttyl withwons onenare other
maceut i cal

therap{e, ErelbrPss AT iraaeais e SR RE g YeaRpRaeat Bk er B cel

leukaehila( @k de@heBNheleifl Tife t REAAPYontrERtly'aiid not limited to the
enbodi ments, the bispecific single chai'n antibodies as

adminigtratior of PhaENACEUtical o teerapeutic agentsiat exaatlyitha-aares time, but

rather Wﬁ%ﬂzﬁﬁ Aﬁét b‘?srgécﬁﬁé %B?ér Wélﬁanél'bgﬁfe%résabgﬂned herein and the

I C Sl ain anti bodi és as

other slgéntnae trebei @dmi'rﬁstteﬁed)eo asubjest @ ed sbquendgeatanenivithin a time
concurrently with one or nore other therapies.

intervabssicBrthgt yhe WQ%%}Q%é’h@% andgediestas d@ﬂeed herein can act

togethpf ST clhorcpERL 5 iioFEle OMERRRER PEPRLURFL 1 fhoy were

adminlathrédiod;hemns;e)rFm“fexaimmlaaeam pbafmmeutlmat aptherapeatgeagent may

be adSTRIchaL e Sagngre haeaenangRiany ol gt ditefent points in
time; ﬁlﬁﬁé‘\}eﬁ Ansbott Q@mmlﬁéfecﬁ%‘?%eaieﬁné Qe ﬁl@?‘ﬁ&ﬂ@r&dabﬁmﬁstered

subj ect in a sequence and within a tinme’interval such
sufficieritiytclosee irbtisTee s fasctosprayide $readasised thryapestiaor garmageutical
offect. herein can act together with the other agent to

provide an increased benefit than if they were

Each (@dfﬁhﬁrép&ﬁtﬂﬁa@ﬁt&faﬁ 6€ adhilhisrad¥epartahf in any appropriate form
phar maceuti cal or therapeutic agent may be

and bydanyi syitable mute.ndn selert embogdimerigudhei Rispgcifie gifgle chain
antlbo&ggeés Si Hééf%@ﬁ] gpés’gﬁ‘ts 5’? :ér?erﬁlhﬁ%?ﬁgﬁgfgf 3 Bgrtncdwéntly or after

stere
surgerpditefieably the suwrfehccempletelyl reamvies lbcatizeddymphbmas or reduces

the siz'?ar of Ilaggee ttSr%odesélzr%%r& t&gaaﬁggtblecdgrr‘e %hsag n;)argsgrﬁt%v%alrneasure or to
relieve pain.

The dosage amounts and frequencies of administration provided herein are
encompassed by the terms therapeutically effective. The dosage and frequency
further will typically vary according to factors specific for each patient depending on
the specific therapeutic or pharmaceutical agents administered, the severity and type
of B NHL or B cell leukemia, the route of administration, as well as age, body weight,

response, and the past medical history of the patient. Suitable regimens can be



effect. Each (co-)therapeutic agent can be

adm ni stered separately, in any appropriate form and
Wwhooangs3sui t abl e route. I n other enbodi ments, PEEEP2006/011466

bi specific single chain antibodi es as defined herein

are to be adm nistered befgre, concurrently or after

surgery. Preferably the surgery conpletely renpves

| ocal i zed | ynphomas or reduces the size of

selectad hyr 1 SIIGAND BarAralbyoSHES RN S4Ch TaFSTeANAVeY following, for
exampn@""8b'éaﬁ;ce%r rép?)qr[éﬂ ir? Yfe Hﬁér%turjéhSncﬁi%gSﬁm?éﬁ&&H th ‘i‘ﬁ@ Physicians’

r'‘equenci es adm nistration provided herein are

Desk I%efemmm@@@h by.,12005).er ns t herapeutically effective.
The dosage and frequency further will typically vary
according to factors specific for each patient

In sor\qﬁp&%@baﬁ’n@rﬂst rlﬁel%ﬁ)?mbg deH}ﬁﬁﬁQﬁéﬂ'cﬁ fHe bispecific si OIgle chain

armaceut i cal m ni stered, the severity an
antibodlgapeascdefmeksﬂ-lnerem rBagrebeI corebivedi with tHecadministration of one or more

N RTINS U T e o
blologlbélgﬂh@%kﬁeﬂ?fﬂrrmr%ﬂhé?‘éF%‘i *F”)ha@r‘?‘n@céiﬁ!léeil‘?53l thérddé%tlérdgehlfs include,

consi dering such factors and | ow ng,
but areeraklfmised ﬁnﬁgt@ma@wmradlaculqshmqludlegawrrptdmuted to, peptides,

ponpegﬁ&es,zBHg§%s" ﬁnélgﬁﬁg)hﬁngg rﬁ@%l?ggﬁ%lify Fﬁ%@ﬁ%@cﬁm éﬁl%h antibodies

etc.; oféiiaNinsdleadlicoNiees thémboeruwbhsp |r$cbr@§hi% \ amc compounds or
anti bodi es as defined herein

t he
nucleicy d@fithi plesulasn influding, d}UtrrB‘Pte "F}h’@ﬂab(? egoyh@rﬁt&mded or single-
strand%@qﬂﬁhh%rra&ﬂﬁ -sfr%ﬂ {i'ocgrin(szlbgf%r-ﬁpéﬁ&ed RNATEE! well as triple helix

er api es
nucleid laeldamo@iulemnmmmeawmitueal oPtierapeetic agahtsomay be derived from
t her apeut.i c @gent s include, . but e not limted.t
u i,

any knowst &r9aieBudNFHEABg DsL ”qtrlkE“'Eﬁﬂ aj(fals, o anfmitagieria, fungi,
and prbf?staDSP\trlflgé;? f}r‘o?ﬁ?ﬁﬁlbk ﬁfﬂe‘t*'criﬁoleb{]félsu‘j' ng

ost-fra prote| ns, anti bodi es
etc.; or small nol ecul es (I ess t han 1000 dal t ons),

Said ﬁ%?}é%gggg cgh‘lﬂ?%ggﬂ&%—%ﬁpnpr\?%faqppmqfegﬁ%%rc rr?gred therapeutic or
phaer@élhlc@ staqemied peford, Ndd@Rid arRIforONfslloWing  the unlnterrupted

doubl e- stranded or single-stranded RNA, as wel |
adminisiratior: 8| the nbisperificadinglaolchein esntimpdy. neaidt |t'a%nap6utlc or

orarmbCELTAF 46 BO1E i B HEAAE g UaBHHE anibocy er

prefergdlpritemdthetspdudicsf used \inas@ngad iNéraHodgkin's Uwaphomra (NHL)
fromallbrar\!;l of synthetic nolecules. Said co-the F
therapyorgtahs s cRlaliauingi et aeeling, o?|5y|6V”9mP€e'f“i$er§5@B? bolites

_topois%ﬁ’%@ ?E&%ﬁﬁ%nﬁ@&)ﬁ@%é rﬁ@éﬁé Snhibitor!9aAfitbAlins and the like.
However, the co- therapy may also be intended to reduce inflammation. Here, it is
especially preferred to co-administer, in any of the manners set out above, an anti-
inflammatory agent, for instance, a glucocorticosteroid. As described in the appended
examples, prior to the continuous administration of the anti-CD19 x anti-CD3
bispecific single chain antibody, 100 mg steroid has been administered to the
patients in order to suppress cytokine production at the initial phase of the continuous
administration. Alternatively, steroid may also be administered at the initial phase
from day 1 to day 4 of continuous administration of anti-CD19 x anti-CD3 bispecific

single chain antibody. The dosage of steroid administered e.g. 1 h prior to the



adm ni stration of the bispecific single chain

anti body. Said therapeutic or pharnaceutical agents to
wheoocoesasii ni stered with the bispecific anti boRPYT/BPE06/011466

preferably chenotherapeutics used in standard

Non- Hodgki n' s | ynphoma (NHIQ?3 t herapy, such as

pl ati nuns, anthracyclins kyl ati ng agent S,

ant i met abol i tes, topoisonerase inhibitaor
continugis iifesiPesat Ay obirmay e B0PoMg, afrday 2o (Affars24f Py pRntinuous

mfusmbl%((:)eﬁg}’]‘ﬁ‘fgf n#a% Qﬁftéplbn%faéaﬁtl%éﬂué"lﬁﬂs 1) 'fﬂSegfbggnH %t day 4

Her e, 'S especi al | rre
(after 72h anf-emhtmmwtsehfusum)an%ahgt Hrk)wmrmentsssalsooemwaagmia that no

steroici s ABUDIStTES Pt ARG B EFF pRu Mg OB REITIpIsYrten of ant-CD19
x anti- @WB’S?@&E% ééﬁé(let&atlrli‘%nﬁﬁgail ngpd u%@ncﬂbﬁﬁtﬁ% apBufiés and anti-

he an ant1 - CD3 bi speci |c sing ai n
inflammiatari attugs/B@entsy nma)eatsodbbaa;dmm‘aﬁtemﬂnmcen‘éMW|m Inttbe event

N AR
single ehéﬁré}ﬂfdo‘d‘?| ¥ucl$béféﬂrﬁ||ni§¥t\étléh5rﬁap%céﬁlmdr‘ itig @hEFL alrdtion of the
initial fpaase rom day day 4 of continuous

administration sofr saidransibodyit |ord9r19nl>y anei ocBots feetions ghereof. For

ovamei 1 SRS RS B3R o, g s oo

admini@trafigy rﬂaayfaértahepﬁ@totmheaédrﬁﬁm’st?at(ohf bﬁfthé4m39é0|flc single chain
conti nuous i nfusion) 250 at day (after 48h of

antibody anch maysend @iter dhg unmewgpmda@wrw%tyatm af they bigpacife single
chain 89966 égt !h%djr?' A Sudif 2 'Egse:g ?s?er e(y'a@tfdoe%%s to omit any

envi sage no steroid s
furtherdig-adginistratid ttirougrmutnbe msstaj_jrthel|u51tnTe|trumdoeidm|mstratlon of the

ti-CD19 ti- bi f I dy.
bispeclic SiEHE EhamARERSYa b l Bavahe ARINSHVRY s aadaniageous to
resumggé@ﬁéﬁ%%én ¥f & gﬂagﬁa@amcal slyehedt 'd“léi@l”’%bl?ﬁtdtgﬁweg and/or

e event at c m ni stratron occurs during
after the mmirﬁenrupteeldads@mwtra;tlombf the bispebifichsisglecchiain asitibgdy. It may
chai,n dmini st rat.i on WHXBOCCW

i bo
also b BOYaTBREO R, SHHFI LR TRBIA ot SE 1Y iy WAt any co-

admln@ﬂbtl&‘i’%cu&roﬁl?'be%HeYarSWSr fAllo r%tl@ﬁﬁlhfé‘rﬁjﬁtbéfafi‘mﬁlnlstratuon of
For exa is wwthin the anbit of this enbodi nent

the blsm'eqfhesmgl&emsnmartttb@dys buhnebdudng e unintedHpiesy admipistration.

ps sl 3l bRCoR SVt S HEQRLETSE L Bt of e

inventidfMnfustt bat iumdepstoblie abi spatprisiry, siMaa ecnmbmgiu:all Bedye, the
has begun, In such a case, it may be advantagequs to

unmtereswmedaaq;nmtfamn ebihedhishpaifie sindla ahginbagiRRAY-t His mesans that
e rog 1 EBAAREES Ry S R S Bofrh 0 SABELE] perion o
time tmwane agéotesrupted eslaninistratiad nofnihet bispeoificosingle chain antibody,
since |P IS ;r)ggsﬁbelgttbcczg -a r%?n%te?ta ;ﬁ'\&lrfarltaec%u gelﬂnatged r | n;%arfjl op {he co-therapy
prior to and/or following uninterrupted administration of the bispecific single chain
antibody. Conversely, the regimen of co-therapy may be performed for a shorter
period of time than the uninterrupted administration of the bispecific single chain
antibody, since the co-administration of the regimen of co-therapy may take place for
only a fraction of time during the uninterrupted administration of the bispecific single
chain antibody. Preferably, said steroid is administered according to the scheme and

in the dosage shown in the examples or as indicated above.



after the uninterrupted adm nistration of the
bi specific single chain antibody. It may al so be
w@odwanssgeous to structure the regi nen of co-tPEr/BEP3006/011466
such that any co adm nistration occurs only before
and/or follow ng the unintegrupted adm nistration of
the bispecific single chain antibody, but not during
the uninterrupted adm nistration. As such, "a reginen
of co-therapy” within the nmeaning of this enbodi nent
If co-a@hikiBfat f‘snéi'vgﬂ dednt o%qﬁfﬁiﬁpgvé}s‘th%%ﬂélbsﬂrﬂg peridd of the
a chronol ogil €al” 'sense, € uninterrupte
uninteadpted admiristeationf of tiee bispeeifics singlei chidie aritibody according to the

inventipgl PR AGRES coibBETRS Hedch I GHEPUGIAPY ArCrierbipRRiaLipele chain
antibo%)'( ggcohﬂ?ﬁetc@?nﬁiﬁé@hﬁbﬁé‘ Rbfiffio d“l“h@'a?feh%é@@ fH cJtﬁ@rapt\)ll could be

ecitirc single chain antibody, nce it I's possi
directly added 4ol thenssluonAomalatier éuthichl thedaispecific pengle ofiaintantibody

o aoplgh LB e Ret e ol L 05 BRI G5) Rt ispecii

single 8RAinb&stibo 2R/ be HpPIiEEH PBAaIRI a8 ehBrataRbIEIhsPSver the
performed for a shorter period of tinme than the

same timent errupt ed administration of the bispecific single

chai n_anti body, since the co- L ni.strati f 1h
Co-tneFay ey "y SGBE ey Ay TRBos BEDeFBhLa; Jopbifing on otner
conditibh@cékisth@f stispactedr bh @xpeetddiimttper patiest undergoing treatment
adm ni stration of the bispecific single chain _
accordifig itedhg. Pharenagessicpl means andr gieghads gfirthai isventian. Such co-

adminig)ﬁ('g%rqirﬂ (ki s SShE B Jﬂgg%ibg!t{spﬁgglfba%gi%ﬂs%r R ,!Jhrﬁ{f or/and

nples or as indicate Ve n ion

followigg \the @sinternipted cadminidttationnacemdirighto \Whe| gharimaeeutical means
eriod of the uninterrupted adm nistratjon of the

P L )
and methogds of the invengra. ARamatyal: Suey caadsinisigtiop makalso be of an
inth (B8R LRI B PREUale HERfe SaeopibeanPiven
the samenbdmedstrationeelsioleuas dne unitdeaypted adraihistoatiaoohtheapigpecific

. could he directly added to,.th ol ution/formulation in,.
single GfalpianthedSrass o i e meticlh kR iprdise dhaiAing 1A Tyghtion.
to the patient. Further, the agent used for cotherapy
and the bispecific single chain antibody could al so be _
The bispptifie singlepehrain | antibedysep slefined serein and thecfurthes therapeutic

e tine,. Co-th y PN S b
agent(§F Ty 4EE sy 5tgltERRELAR s ch GBI, £ Bimoyppristic” refers to a
combirftiti &fi thefarsis $¢.gN0a combrtstiondofod b@pl@@ﬁk%in%le dhatn antibody as
atient un oi ng treatnent according to the

defineé) Hiareific and (ggﬁuﬁhﬁfhQhaﬁaaﬁ@ﬂtiﬂ?@é@othef%q“ﬁv@gﬁmtbﬂ. as set forth
nerein YT FTLEAPE! AT SN SRoBRRoninying dokite singie
therapiesi (4., rong ed radré pharmatewticalarotheérapedtic agents). A synergistic
effecf 8P g rc%angl%lrjlgiigr? Iof rtrﬁgrg?)ies (e.g., a combination of a bispecific single chain
antibody as defined herein and (a) further pharmaceutical or therapeutic agent(s) as
set forth herein) permits the use of lower dosages of one or more of therapies (e.g.,
one or more pharmaceutical or therapeutic agents) and/or less frequent
administration of said therapies to a patient with a disease, e.g. B NHL or B cell
leukaemia as defined herein. The ability to utilize lower dosages of therapies (e.g.,
pharmaceutical or therapeutic agents) and/or to administer said therapies less

frequently reduces the toxicity associated with the administration of said therapies to



and net hods of the invention. Alternatively, such

co-admnistration may al so be of an uninterrupted
woadoanes3sand may in this case take place at thECHEPB®06/011466

time, and even in the sane adm nistration vehicle as

the uninterrupted adm nistrgtion of the bispecific

single chain anti body as set out in the nethod, kit or

use apcordin to the invention. The bispecific single
a subjachi Withowti 5‘%&%"&@ s |eﬁ&90MePE|$ﬁ'%n@l'ef¢Rée$ uht the prevention or

treatm%ﬂ?é@%ﬁ%%eagfgmé Q/—I&Q@% ch{etl éMP&%rﬂlasé g@gﬁ%% Hé%lH.Sﬁ%ddltlon

a synem@stnheffept ean (resmgt in enprovbd refficany off therapiep ée.igf,i gharmaceutical
ngl.e chajn. anti bod as defi ned herejn an

or the'@@?%‘éﬁgﬁﬂbﬁ)r\% Prvgntign. masagsaant ctra@ta?ﬁftts’ﬂ}f?dégr 3ggelioration
of B rﬁ 'c'lt Br 'Berc%lnlbuwgéﬁlha % HEflﬁet?fﬁé?éH Vﬁnéfgf}gsgﬂﬁglstlc effect of a

|t|veefectso any two or nore sin erapl es
combu@atlog\ of therapiesn@. @, pharmaceutidat ar tberapte&ntiamg&nts) may avoid or

rectuod ke, o IS B, GRS o oA B R P ofgpey sinoe
therapghai n antibody as defined herein and (a) further

pharmaceutical or therapeutic agent(s) as set forth
her ei n) permts the use of | ower dosages of one or

In an %rfgg@&dfrﬁeﬁg tﬁ?zs§§ 5@%}38}9 nr(ﬁgg Sbﬁ@tgugﬁﬁrtgape%t iecﬁlﬂaﬂ‘{mation

Here, RTeSp&dialgt psfe@éd 36 ica-ddminates sn bay f ied nedrinens bt sut above,
di sease, e.g. B NHL or B cell | eukaem a as defi ned

an anthigflammatopeagent, fanexamplei aigcacemiGostrroithes of
therapies (e.g., pharnmaceutical or therapeutic agents)
and/or to adm nister said therapies |less frequently

The cetharapyt reginten ciof y thiss aambodichentt foft ithe  invention may also
admnlstratlgn of sajd. thera wi t hoyt

i es tqa subj H
advantaggQeslyg Piqyddes #n c%%tvaapnsawggaf rfer almr%%nérfe ggdor cells, for cell
pro||fe,(%g||@,rq1}tfbp&b|p§t,r{.,[,%:ﬁgﬂent of a disease, e.g. B NHL or B

eukaem a as defined herein. In addition, a
synergl stic effect can result in inproved effl cacy of

oo R BRI Pl RS0 S8 oy o
mtrave@‘a@ﬁh' Bé@n'té’(%l @‘ub@uMﬂed@fs FafslérmaUlreipeftctfedlshtraffliscular or

herein. Final'ly, synergistic effect of a comnbination
pulmonary; Tbedpiraveneusymodshel adeinisiration will trhmogrp@ases‘z be the mode

of oS T BBII R BLBIPReR PR ilocy anc.
as thel mwmdyebeermodommmustﬁaﬁonmftmqmpma&auudm agdmrmdart of a
to reduce inflanmation. Here, it is especially

reglme@r ot eo-therapy. As-sueh: ,lptgq\@neopﬁ %W'"b?tr%t'ﬁé 'ﬁﬁﬁﬁﬁ’@P@"! qireferred.
n 508 Gl AAPOIGARE IR SO IREBR fsién pumo
modele@ﬁﬁmlmmufaomreﬂeby Betbeni omaymagvahtageously be chosen. Whatever
metering device is chosen, it should be of such design and construction as to
minimize or, better, preclude an interruption of administration of therapeutic agent in
the event of cartridge exchange and/or power cell replacement or recharging. This
may be accomplished, for example by choosing a device with a secondary reservoir
of bispecific single chain antibody solution apart from the cartridge to be exchanged
so that continuous infusion from this secondary reservoir into the patient may
continue even while the empty or almost empty cartridge is removed and replaced

with a fresh one.



advant ageously provide an activation signal for inmune
effector cells, for cell proliferation or for cell
WG omabsas4 on. The uni nterrupted adm ni strati onPOIf/EP1vE6/011466
bi specific single chain anti body may be intravenous,
parenteral, subcutaneous, t3qansderrral,
intraperitoneal, intranuscular or pul nonary. The
i ntravenous node of adm nistration will in nost cases
be the node of choice for uninterruptedly
d. 0 [ [ n
A mod% @lﬂfrg\yﬁééﬂ%aé&g‘ﬁ nngétﬁag%?l %rtn)c? azs'ot'ﬂ% Oc%s%tm?p 1 :t))'rf] Egg%mlnlstratlon

as parbbiamrageneén oﬂboagemtpyaav@laes tiod irapla@gatioenobé pump into the body
co-therapy. As such, intraveneous adm nistration. is

of the cpafiert o1 efeEng rsush aﬂm'm'ﬁtrgt'%s@neaofs ardiaaneskill in the art is
aware gﬁtﬁg%bm %ﬁ%ﬁégggjrﬂgn, (59\? d@ﬁ&d&é@ﬁ%b@%nb@cﬂﬁb& 'by Baxter as

xter

set fortkdataoeageousl y be chosen What ever netering device is
chosen, it should be of such design and construction
as to mnimze or, better, preclude an interruption of

As a %ﬂ-ﬂhgh@aexc arﬂé tlhﬁ’g?ﬁelﬂé' ﬁwaﬁgﬁﬂi drﬂnfel'r‘ @n'i eOfcontlnuous

cartri nge a power cell repla
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infusion fromthi§ secondary reservoir into

exchangs i efncartggevneamaiing dhewkharapewtic agany txa pigised. When
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othervwwannﬂe’rnhMedoﬂiowQ)faﬂﬁrdp@Iticaé?ém idto [fee tbodly ¢f thegpatient may
of co-therapy involves the i antation of a punp into
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togethio Tiaker4e, BB Un BTGBl adASTately o et hefnautic Aggat. The
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|not patle meterlngtheln ux of
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exchangi ng the cartridge in such a punp system a

tenporary interruption of the otherw se uninterrupted

Approériaglg’ ladEE 3REU Ss8BRVakEAYS Miflmi28 e AanbBF PR &Idh at the

puncture site of administration into the patient’'s body, as such long-term wounds are
especially prone to such infection. The above also applies for intramuscular

administration via a similar delivery system.

The continuous administration may be transdermal by way of a patch worn on the
skin and replaced at intervals. One of skill in the art is aware of patch systems for
drug delivery suitable for this purpose. It is of note that transdermal administration is
especially amenable to uninterrupted administration, as exchange of a first

exhausted patch can advantageously be accomplished simultaneously with the



ensue. In such a case, the phase of adm nistration

prior to cartridge replacenent and the phase of
w@ev7iesst4 ati on foll owi ng cartridge repl acemeneCTBP0d6/011466

still be considered within the neaning of the

pharmaceutical means and mgthods of the invention to

toget her make up one "uninterrupted adm nistration" of

such therapeutic agent. The sane would apply for very
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of therapeutic solution into the body of the patient.
Appropriate nmeasures should al so be taken to mninmze

Ina fur—tgsr ﬁ?&?@ﬁég b difiht ARe dontiRGoRd apfiStratib ihccomplished via
adm histration into the patient’s body, as suc

a pulmomagy reute) YarueximpleeviaspdiealMoyn im one orobsthctostrils of the nose,

e e Pt IR A APl b8 ARl R SR preciely

meteré®nt i nuous admi nistration may be transdermal by way of
a patch worn on the skin and replaced at intervals.
One of skill in the art is aware of patch systens for

drug del i.very suitabl e .f this rpose. |t i.s 0O
Howeka s ifusefed ekt Ao the Pt RELEREnplds e fag pererred
mode lof admiRistiatisAt BdaAdntralehe@d igminRratyn hangethef given time/time

first exhausted patch can advantageously be

periodacconpl i shed sinul taneously wi th thepl acement of a
new, second patch, for exanple on the surface of the
skin imredi ately adj acent to the first exhausted patch

The bigpekificradieatiebin antibodytas usea heleinfis deahiagebusly in the form of
exhaust ed patch. |Issues of flow interruption or, powW .

a phagpaceytical (GampRsitiRn far jadminjsiratiopyfq 1 Myspan fatispt. While the
bispecﬁﬁbgiﬁg[?%haint BRH66GY | 44 ded ANEreiH %ﬁéftﬂé)%dhﬁnilstered per alone,
acco I shed via a pulnmonary route, Tor exanple via a
preferredbis admmistnatiore imra [pdiahmacsuticdlly acceptablrosarrierh&xamples of

o SRS B 8 Feb Rl b AL P vt
bufferdd 58fid 3bREoASS %Ebr?ﬂ?oéé\nbgﬁvé‘r%@‘%éseéﬁmhﬁ@ abbfts, sterile

~nost preferred node of administration is an
solutioha; etoycBompostions eematisiog swelr canéergi oam he fermulated by well

rown? SRR RBEEL TR0 SnghPA L CBGMoBBRLAEY can be
adminiBterédraRe Uhé calibjeeiaasht saitabler dagdel Mkt rddsage Fegimen will be
human patient. Wiile the bispecific single chain .
determingd bydieaaftensding bwsiciemapdpdinicahifactore rdg ipavellkrpn in the
medical arts, dosages for any one patient depends upon many factors, including the
patient's size, body surface area, age, the particular compound to be administered,
sex, time and route of administration, general health, and other drugs being
administered concurrently. Preparations for parenteral administration include sterile
aqueous or non-aqueous solutions, or suspensions. Examples of non-aqueous
solvents are propylene glycol, polyethylene glycol, and injectable organic esters such
as ethyl oleate. Aqueous carriers include water, aqueous solutions, or suspensions,
including saline and buffered media. Parenteral vehicles include sodium chloride
solution, Ringer's dextrose, dextrose and sodium chloride, or lactated Ringer's.

Intravenous vehicles include fluid and nutrient replenishes, electrolyte replenishers



preferred is admnistration in a pharmaceutically
acceptabl e carrier. Exanples of suitable

w@banroesseut i cal carriers are well known in theP@r/EPBENE011466
i ncl ude phosphate buffered saline solutions, water,
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sol utions, etc. Conpositi ons conprising such carriers

can be forrrul ated by well known conventional nethods.
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Preferahlgh uagt{net gxsgsgrmew@dag@m kitmqpinthe doventiprasthe pharmaceutical

compoSiiRib % e HarfRa ot Blo-PbAREr i coster of de.
FK506), drugs acti ng on the circulatory system and/ or

agents such as T-c co-stimul atory nol ecul es or
The S%ﬁlﬁe@ekhl§m0'f'ﬁ Q"H@'ea@'i‘a'“ Fﬁ@@ﬂ&bﬂhﬁraﬁmg‘%‘i Qﬁé@Pﬂlt@red by

ostabl$ha8 -y FAR RO RTing o BRELAEER Bues! o UL 2 o

For B ol Ieukaamid tsqgrapy e.g.civhitatdnod cell counts, differentials, Fluorescence
Activated Cell Sorting (FACS), bone marrow aspiration and various leukemia specific
clinical chemistry parameters and other established standard methods may be used.
For B cell lymphoma therapy e.g. computer-aided tomography, X-ray, nuclear
magnetic resonance tomography (e.g. for National Cancer Institute-criteria based
response assessment (Cheson (1999), J. Clin. Oncol.; 17(4):1244), positron-
emission tomography scanning, white blood cell counts, differentials, Fluorescence

Activated Cell Sorting, bone marrow aspiration, lymph node biopsies/histologies, and



succinate or acetate buffer. The stabilizer may be
(an) am no acid(s) and/or a sugar. The surfactants nay
wheoodessssgent s, PEGs, or the like. Mre preferedli/gpP2béie11466

bi specific single chain antibody as defined herein is
formulated in citrate, Iysbge, trehal ose and Tween 80.

As a diluent for the pharmaceutical conposition of the

i nvention, isotonic saline and Tween 80 is preferred.

variougr etysipiisiga i apecific uselinicatet Bbeisiry kiparagietense (e.g. lactate
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bi specific single chain antibody therapy may be
nonitored by established standard nethods for t
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men AR pHSellor AP L Y RS, kel fegnads cos- T
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scal ation,study of . intravenous. anti - X anti -
was dgRERIRH e eV gt Rehy e pooay T s Sh Y nfdsien at days
0, 2, 729 Qi et @,drebFe@timy.iﬁmé 4VﬁrtihfdsﬁirﬁF§ﬁ6d£aﬁé?Hdicated by arrows
Non- Hodgki n's | ynphoma (B NHL) - effect on counts of
and gre¥bapher al CD3+, CD4+ and CD8+ | ynphocytes. Patient
0202 di agnosed with rel apsed B-cell NHL received six
i ntravenous adm ni strations of bscCD19xCD3, over 4
Figureh@irBosen escaldtion- skelyl of tinteatensios antD1®.x Enti-CD3ebispecific
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col ARy S o T TASRE i G AR Peen RIS Sagnoseo
with a (ardielcelirympbbes) (MGH) csreiedasix infusionsadd , ofinitial dbse at day 0)
and 3 lu)énprrl?gi% etn%nrc]:grg)oesre at the following study days) bscCD19xCD3, over four
hours, on study days 0, 2, 4, 14, 16 and 18. Serum concentrations of TNF alpha were
determined before and after the 4 hr-infusion period. The 4 hr-infusion periods are

indicated by arrows and grey bars.

Figure 3: Dose escalation study of intravenous bscCD19xCD3 administered to
patient 1003 as indicated in the legend for Figure 2 — effect on IFN gamma-serum

concentrations.



was determ ned by flow cytonetry before and at the end
of the 4 hr infusion at days 0, 2, 7, 9, 14 and 16,
w0 e®peetssvel y. The 4 hr-infusion periods are iPCi/ER1086011466

by arrows and grey bars. Figure 2: Dose escal ation

study of intravenous anti - 19 x anti-CD3 bispecific
single chain anti body (bscCD19xCD3) adm nistered to a
patient with a refractory B cell l'i gnancy - effect

Figureyrft: TRpsal gsealaton ritudn fninteaveoads RH9xQBJ3administered to

e THREES kAP LS 654 HEPERITe (4 et o som
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respectively. &ompared 4o their staghing valuesi ¢ nandé 4t bgelly shhwed a 3.5-
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a week of treatnent,
treatméntwebles Reaph@avefdre M deledrhberd staded to Heereasechuwmgettie fourth

i n nunbers til d {and 2 1, respectijvely. Conpared
week qigregianantsCL iang ¢4, oL cebseliswers;stikabeys the kBiiesponding
pretregtmert valuesfid AwetRe B irftisibA df e B5CH194EEB, Wb Estantial

d
cell counts stayed hig uring treatnent weeks 2 and
tumor Shritiefger wad diagriosrd fulfilingshearcritetia of alpartishsesphnsieng

the fourth week of treatnent. CD8+ and CD4+ T cell

counts were still above the correspondi ng

Figure 7: Analysis of CD8" T cell subpopulations. The effector memory subset TEM
was almost exclusively responsible for the expansion of CD8" T cells induced by the
bscCD19xCD3. CD8" T cells account for most of the cytotoxic activity among all T
cells and the TEM-cells together with the TEMRA-subset account for most of the
cytotoxic activity among the CD8" T cells. Except for the TEM-subset, no significant
changes in cell counts could be observed among the other CD8" T cell
subpopulations like the naive T cells not capable of proliferating upon a single
activation signal as provided by the bscCD19xCD3 or the TEMRA-subset not
capable of proliferating at all. Thus, the selective expansion of the proliferation-
competent CD8" TEM cells can be clearly attributed to cell division and proliferation
in response to the contact of CD8" TEM cells with B lymphoma cells decorated by

the bscCD19xCD3 within the tumor. A significant contribution to T cell expansion of B



pretreatnment values after 4 weeks of infusion of the
bscCD19xCD3, when substantial tunor shrinkage was
waleagnessed fulfilling the criteria of a parti aPCT/EP2006/011466
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subpopul ati ons. The effect %E menory subset TEM was
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Lth .
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Figure 10: (A) Size measurement of lymphoma lesion #2 (as set forth in Table in
Figure 10(B)) before (left panel; 26.09.05) and after (right panel; 31.10.05) 4 weeks
of treatment with the bscCD19xCD3 by computed tomography (CT). (B) Lymphoma
size reduction as shown in (A) was quantified as depicted in the table shown in (B)
along with five other lymphoma lesions selected for efficacy assessment. Total
lymphoma size reduction is expressed as percent decrease of the sum of the

products of the largest cross sectional diameters (i.e. Sum Product Diameters or



the short-termactivation markers CD69 and CD25.

Figure 9 : B cell counts of Patient #105003. The
w@adormeissst arted with about 140 B (| ynphoma) ced1/EP®es6/011466
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response (PR). Figure 11 : counts of Patient

efficac¥102003. The patient started vvlth 920 B (| ynphomm)
cells per M of blood prior to treatnent. After start
of infusion of the bscCD19xCD3, circulating B
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two weakir Feaiho with e SEEE Rtk § Nd Bidanb-Rr iififftion with smail
|ymph@éytl@lftﬂbh861a0¢éll%t&&ﬁd Ba fBuhd hﬂ?hﬁ@f@ whirbss assigifi¢aritfincrease
i ni cal ficacy. Figure 12: Bone marrow
of T cefissoujshbeobsgivedt Pati ent #102003 before and after 2
weeks of treatnment with the bscCD19xCD3. Left panel
before treatnment with the bscCD19xCD3: The bone marrow

FugureSHGV\qA&)‘O&zéOﬁi:el@@rmemamr ofv4 madiastial qymlphommlésuons of Patient
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&k set sthint Ablp in FgeryBhistors efupase! c%%oﬁbﬁnd after
(right pdHel! 31 B510%) 2MvBkS Het treatment with the bscCD19xCD3 by computed

tomography (CT). (B) Lymphoma size reduction as shown in (A) was quantified as

depicted in the table shown in (B) along with two other lymphoma lesions
(retroperitoneal and mesenterial) selected for efficacy assessment. Total lymphoma
size reduction is expressed as percent decrease of the sum of the products of the
largest cross sectional diameters (i.e. Sum Product Diameters or SPD) of the six
selected lymphoma lesions. Accordingly, a lymphoma shrinkage of 57.2% could be

diagnosed fulffilling the criteria of a partial response (PR).



| ynphocytic | ynphoma cells could be found any nore,
whereas a significant increase of T cells could be
wobeenssssd Figure 13: (A) Size nmeasurenent of BECT/EP2006/011466

medi astinal |ynphoma | esions of Patient #102003 (as

set forth in Table in Figurg 13(B)) before (left

panel ; 02.05.05) and after ?rl ght panel; 3 1.05. 05) 2
weeks after treatment with the bscCD19xCD3 by conp

Figure ddp &y cefrexpargionyeriralatesswith dittergat ichnicak r%&mmes Cell

courselsnofgfg 32@% q'f'gm hu#%saﬁ%ﬁ%vﬁgﬂoﬁé gﬁ gl %aﬁ&?t‘@‘# 109002

(comp@téffréwtﬂfsef)@mﬂa# mwOGB@%ﬂﬁairreé onse| wBd Eréaéltvéd different clinical

ef fi cacy assessnent. Tot al oma size reduction is

responsggr éls@ dlepictedr iselite GeTirbuSBNGS! e figinah $agond 4 weeks of
e r

treatm?ﬁf)qggéesctﬁlé I)HS) the \gquﬁg tc@b@:%f) et )582% Y\/%gaésé‘ief)lg% area under the

TEM suilsetcadid yapCdfor tres fimts4 waskar diaital cantributibnnte the clinical

shri nkage of 57.2% coul d be dia sed fulfillin
responge; Alpaengs ogCwis, within thedfshdev % FiraaﬁnéeQ@ncgﬁeaeFﬁtes well

it V€ SERRR PN ORI "l 118! OB L oso iy

cytotoﬁ@q\/‘(ﬁblfsoéee?n@@é b@rﬁ prereq@isitedor anlificl BERSZad aadglinge by the
sponse) and # 105003 (partial response) who reached

ObSGN@T'Pﬂ%r{E@h bethi mecabsql@@pewgéymbqrsrsaew ingj expapsion and the
t tine k . -

et R ERBUA B B s SAEE bR gh opimal cinical
resporisesponse as well as the area under the TEM subset

curve (AUC) for the first 4 weeks. Maxi mal

contribution to the clinical response of patients

uf S . .

Figure S50 ch WiBrof, leled BY°CHecin (8PS s G  patient #
109002 uSBaetpnoTrhe aptieC DAl 8 pcanto D bispesificlsingié whain antihady treatment

3.2 X F it 13 Sahtre bimiing SHn Tk dpBleabafiuhHigs tp e, x 1.2 om?
after 4t W@eﬁ@ﬁﬂ' ¢HritineBLS dHiPten QVQ%?ﬂﬁngubl*sﬂémﬂé sl Odhaif Gintibody
he relative increase conpared pre-treatnent |evels

mfusmoomftner Huweeks efncepiniuess ant- ﬁamaa xrargpoRSe bispegificesingle chain

ol 5 oSRIFOR 8 oo s T B e Rerpggeg ot

of a noitll‘mfal Wliﬁ. hb8P¢0.8f% 0.8s¢mgl e chain anti body treat nent
2.2 cn2. The sane | ynphoma | esi on had decreased

|n S|ze to 1,7 X 1 2 cn? after 4 weeks of continuous
L n [ | A% ;
Figure . Hih i SR BL RCIS, 501 Er i ik onan
antlbodgnto pﬁﬂi&ti# 309@02 normah@chtl"@s:ze oditheé bplen; mhich was trhassively

enlarg@%nPHBFatregtgngAtsappeared i.e. the size had normalized

—-4)

The invention will now be described by reference to the following examples which are
merely illustrative and are not to be construed as a limitation of scope of the

invention.

Example 1:
1. Construction of CD19xCD3 and CD3xCD19 bispecific single chain antibodies

comprising various domain rearrangements.




of a normal |ynph node (0.8 x 0.8 cnR) . Figure 16:

Conti nuous infusion of anti-CD19 x anti-CD3 bispecific
W@ emglessshai n anti body to patient # 109002 norPEl/ER®06/011466

the size of the spleen, which was nassively enl arged

prior to treatment. The iny Ention will now be

descri bed by reference to the foll ow ng exanpl es which

are nmerely illustrative and are not to be construed as
Generally,ihﬁnwf}/c‘oﬁn@fe chaip @nibody aglacidasi each exarpsiaga damain with
b
bmdm@%ﬁffﬂ:ﬁkal E tﬁ%t@@ﬁﬁﬁggﬁﬂ?%ﬁ%@'. %%gaegiofﬁé]n with binding
spemﬁbltﬁlfd)laﬂwhanm CCeiteantigon, wespeesignedsasiget ouhan rthe following
anti body nol ecul es, each conprising a domain with
Table pi ndi ng speC|f|C|ty for the human CD3 antigen as well
as a domain with binding specificity for the human
CD19 antigen, were designed as set out in the
Table floFoanwatsyofTbispecific siiadieechiin Entibady nodlebulsp exiniprising anti-CD3

Mﬂ body nol ecul es conprising anti-CD3
and a Sspecificities The variable |ight-chain
(VL) and variabl e heavy-chain (VH) donains fromthe

HD37 hybridoma (Pezzutto, J. lmmunol. 138 (1997)
2793-psE@r elxjoned according to standard PCR net hods
Corstuchhdi , Pr oc] Fhembts dfaqeroteisconstosztsge (1989),
3633- NoscDNA Y t_? s was carried out with oligo dT
'ﬂ f@erase For the anplification of
/ domains via PCR, the prinmers 5° L 1

(
NO 2 Zs/f40r th vhf(@mgqhﬂ_(muw)a/mms) Ya&D3pn

nr| nefs descriped by Dbhel ] L nmunol Met hods 175

vvas gener ated as foI ows. To obtain an anti-CD19
v-fragnent, the corresponding VL- and VHregion

The V&flachh%!jghtrﬁhﬁ@é}e!b) and vari aea\éy,—paa@ (\dbrdemans from the HD37
s FEPIAENL, fhond ' £0, e R M4 aogaing 1o
standard 3CRGHEThEEQHBENEIO Proc. NatI Acad Sci. USA 86 (1989), 3833-7).
cDNA synthesis was carried out with oligo dT primers and Taq polymerase. For the
amplification of the anti-CD19 V domains via PCR, the primers 5" L1 (SEQ ID NO:
19) and 3" K (SEQ ID NO: 20), flanking the VL domain, and 5'H1 (SEQ ID NO: 21)
and 3'G (SEQ ID NO: 22) for the heavy chain were used, based on primers
described by Dubel, J. Immunol. Methods 175 (1994), 89-95. The cDNA of the anti-
CD3 scFv fragment was kindly provided by Traunecker (Traunecker, EMBO J. 10
(1991) 3655-9).

Construct 1 as set out in Table 1 was generated as follows. To obtain an anti-CD19
scFv-fragment, the corresponding VL- and VH-regions cloned into separate plasmid
vectors, served as templates for a VL- and VH-specific PCR using the
oligonucleotide primer pairs 5'VLB5RRV (SEQ ID NO: 23) / 3'VLGS15 (SEQ ID NO:
24) and 5'VHGS15 (SEQ ID NO: 25) / 3'VHBspE1 (SEQ ID NO: 26), respectively.



24) and 5L/ HGS15 (SEQ ID NO 25) / 3'VHBspElL (SEQ ID
NO. 26), respectively. Overlappi ng conpl enentary
wG@ewaeesses were introduced into the PCR-producPGI/EPBENG6/011466
conmbined to formthe codi ng sequence of 15-am no acid
(G y4Se h-linker during thgysubsequent fusion-PCR
This anplification step was perfornmed with the priner
pair 5 /LB5RRV (SEQ ID NO 23) ./ 3'VHBspEl (SE8 | D NO.
Overla%)ngaﬁ@mpl%nwgm SPAYENGRS WA inttaducedJpta tenBER-products that

comblr?é(y@sk ) form onsﬁdz{r}%flégg%@%° ga@é Elaec‘?d Xittthéﬂ -linker during the

subsedundr fuhlenb?(DRSd'ﬂ1|$)tamﬁﬂfmaMmlste(;5tA@8qum)nedCMhathel primer pair

5'VLBERRV. BEC TR NG 23008 Thiesees 1SECE It BRE Satand Beresttips fusion
produééaﬁéﬁj% hert Qﬁ ‘FQ O8 ). erQH%gi)h%é:%a&%é\Q%d (\ﬁﬂﬁ ef e restriction

nnuno nnunother ere
enzymebe EanoRV wndABppErlf ianidt yhuﬂscloepd addd Ibiye t hle:eaompt— @B-vector

19- scFV-
(stataggitSaoria R e BRSTRA Hnel Se RRafEhie ofctre ant-17-
1A/ant§€'l36 Brs@%ﬁetsmg%bé@wqﬁtibbdyt@et% tﬁéa\w@@h ®ReGt tHe Flag-

he anti-CD 19/anti - CD3 |seC||CS|ngecaln
tag) (Kzuﬁen, erilrmunael. Homainether 480099/ 193). Thereby the anti-17-1A-

Spec'f'@?&ﬁ%ﬁégﬁ’ 0 e Rl R Ra aRok b B Oing gpe S-amino

acid Gﬁﬁ@rﬂﬁﬁké%%t Pe@hedigt |theA®-¢ern$ﬁbl Hﬁt‘i\-cﬂ%(%}ﬁagment

7021-5). The resulting plasm d-DNA was transfecte

Subseguerthbitig QNAfEaamenteproasing §1%§nﬁ1@19/apbm$ &Iﬁpenf@ single-
chain \As‘ag'lrt'ggggo |thg°?ﬁg GBFHdl ' 595h§8m%ﬂ9 Ot e| (Félg-@gf%%cm was

rforme previ ous descri

subclohlatl|intoAm@dEccSRil/SelUB:%|t9§ df th@FYescribed éS())res'ﬁlmn Mdétor pEF-DHFR
sequence correspondi ng to, constru ]5 as set oqut a]bove
A %@zﬁ p

(Mack; Rrogapiatl. 1A¢ad. 53¢k HpA En{EP)n Re; resultifgeplasmid-DNA
was trIﬁQlte%{éH 8 BHER- 88f|61f§r|1E @ﬁo%ﬁssﬁﬁ%@&ﬁ gr?a #hiidh.! $RESdIection,

as represented In The I ni ng
gene amph;ftoahonsamis psmelmlprodmzbme warel peiformedease prevnously described

(Mack $ra0 Nl NaBRg. (SenaDsns 92 1O0RE "B By e nRA suence

corres;%ndlﬁg @@cbﬁstfl%rﬁ§§%b?8u%§@n|'ﬁ)atﬁ1@1 i3 é’éﬁ%gﬁé%ﬁhté‘é in SEQ ID

enpl ate in designi g the various anti -
NO: 1aﬁh¢ pcm@m gan@a@oamuthis NAezgquencerwithdender) e tasoigpresented

in SEC@E@B@?? Table 1. To generate a VH VL arrangenent of
position A 1 and A2 (as defined in Figures 1A

The repidinihg insWREAS lse® @8 BbovEGR Tabile 1t vere edpstlitted as follows.
primer conbination 5 VHCD19Bsrd ( SE

The Dg{_A eavener seqrarspandingoto 3¢F Gy D OQ1 (cowgtrug’t6 )1) tr(\je protein
translation of which is represented by SEQ ID NO: 2 was used as PCR template in
designing the various anti-CD3 / anti-CD19 single chain bispecific antibodies set out
above in Table 1.

To generate a VH-VL arrangement of CD19 in position A1 and A2 (as defined in
Figures 1A and 1B of W02004/106381), PCR with the respective primer combination
5'VHCD19BsrGl (SEQ ID NO: 36) and 3'VHCD19GS15 (SEQ ID NO: 37) or
5'VLCD19GS15 (SEQ ID NO: 38) and 3'VLCD19BspEl (SEQ ID NO: 39) was used.
During these PCR cycles overlapping complementary sequences were introduced
into the PCR-products forming the coding sequence of a 15 amino acid linker during
the subsequent fusion PCR. The amplified VL and VH domains were fused in a



5L/ LCD19GS15 (SEQ ID NO 38) and 3' VLCD19BspEl (SEQ I D
NO 39) was used. During these PCR cycles overl appi ng

W@ oouplessent ary sequences were introduced into PATEEP2006/011466
PCR- products form ng the codi ng sequence of a 15 am no
acid linker during the subggquent fusion PCR The
anplified VL and VH donai ns were fused in asecond PCR
reactlon (fusion PCR) in which only the outer prinmers,

seconghaREIR, reavtiomi Gesies PGERQ N DAVRGh I8y othe chmmganamely
d
S'VH st m %’:{relgrggég%r eégrgr% gb{ir?gvg{:r?é %I(ﬁgg%g\kgf 39),0‘and both

amplicons wasre regeireded to construct ot her domai n
rrangenents. A set of appro rlate ri.mers was

A Simig‘?édqreg%@"@oefaelqymgwmﬂrt gk @@@909 garr@r%,\f\(a@gugqcé&construct
other db&mald iérréﬁéélln'éiljg% AE) ﬁeﬁel?o? a?i‘:‘i‘r%&%?e\ﬂnﬁ'@sdﬂ/ b Jbs anned to, perform

arrangements. I nations used a
multlplien PORbaséd alomiggt steps, finaly eegultiy anvtrra/vvaﬁomR/lba/sk-eGﬂomam
| oni.n ste s used for.constructi ions A 1.
arrancHiPHiG e BHRSY FAMENALERS Upestarer/Bind InReipliaming (@bl

"VHL2KGS15 3 ' VHL2KBspEl 3 ' VHL2KBspEl Pr PurRx ( SEQ
IDI\IO (SEQIDI\IO (SEQIDI\IO DOA%Z) 43) 43) In

31 € f 0% : vfeositions A1
and Aéli Eer mlpall EQSI t| og!; nameL%! Poil

tlons B 1 and B2 as

W0O2004/1 06381 , the
folTow ng priners conprising [fhe desifgnated Resulting
restriction enzyne recognition sites re designed|to

IDCRperform t he PCR-based cl oning Fggg able 3 : -
Oferview o cl oni ng use .
step CONStruct i Eﬁ'ﬁgﬁ k@%ﬁjl ons B 1 ange®2 fQE%(E nlm ts yterminal

to 4 as shown in Table 1 The correspondi ng PCR Domain
pfoduct, which was flanked by two BspEl sites, was
cI oned into a plasnid designal ed BS- OTI, whi ch was | order
seto =B pE—ar e S —
PCRpoFO‘yVH%W%ﬁé@ gRaYBEIRGESEQ 1 D NO ﬁé’jHQﬁﬁgBﬁ@rt ed
bef he oK vector (
A1 acc PQSI on mﬁbe %&%’P usi ng Ruséon estqrql ctl on enzy
cl eavage6)3| tes Xbal aBf) Sai l H%Eliger to pr3B)i de CD 19
at{u| tional Qa i \/\El seguenece
PCRen&yWQ@% IS%B i§§§p%ong‘qq.u;\'2v 3VLC§¥§BSPE VH-VL
A2 5 (SEQ ID NO: (SEQ ID NO: I (SEQ ID NO:
38) 39) 39)
PCR 5'VHBsrGl 3'VHL2KGS 15 5'VHL2KBsrGl
(SEQ ID NO: (SEQ ID NO: . (SEQ ID NO:
A1 Fusion _
32) 33) PCR 32) Anti-CD3
' ' ' VH-VL
PCR 5 VLL2KGS15 | 3'VLL2KBspEI Al + A2 3'VLL2KBspEIl
AD (SEQ ID NO: (SEQ ID NO: (SEQ ID NO:
34) 35) 35)
5VLL2KBsrGl | 3'VLL2KGS15 | Fusion | 5VLL2KBsrGl .
PCR Anti-CD3
A1 (SEQ ID NO: (SEQ ID NO: PCR (SEQ ID NO: VL-VH
40) 41) A1+ A2 40)




hi sti di ne residues and a stop codon. During this
cloning step the BspEl site of the V H domain was

w0 e®emessss h t he Xmal site of the plasm d ther ePgI/EP2006/011466
destroying both sites. The correct orientation of the
vari abl e domain was verifigd by sequencing according

to standard protocols. Al nol ecul ar bi ol ogi cal
nrnrpdurpQ indicated above were rnrrlpd,nnf

t g BNAMRI@SAPot cEYH-2dispBl b
PCR|o Eéo"“ﬂ;'g)” ng
wYar k

A2 Har gor @Nr(gtbg ;1 ?swmgl d

(2001) . 4PNA encpdi ng 48g bi speci f| c sjngle 43pkin

antibhodies in T Ia

transfected i nto DHFR deficient CHO cells for
eukaryotic protein expression in DHFR defi ci.ent

In orderdpaARge Ja8 VH-Hlbad PR RGe RPNt [NREIL-(PTHBaNg3ioN, namely
posmoﬁg ?ﬁggﬁ% rL{BSS%\ré.SZ defindd)in P_-‘%%ée%ﬁ)A a@%‘WB_""EP'WbZD@W/%%L the

uct was indu y 1 ncreasing
following nprémersatcoonwrisirig rﬂaehdeslguaﬂeel (edidgtiarp enaymnef irecdgnition sites
concentratipon o M MIX The transfected cells were
were qeREReS g HRICHTL NG HCR baSecHOBRgeRBY ant  pr oduced. 2
Expression and purification of the bispecific single
chai n anti bodi es directed agal nst CDB and CD19 The
Table Bi Syeciiéwofd GRHeasdheloningt sthpsliused\ier ruationcef positions B1
and B nese har ter4 ova Wcel Ll.s ). Transf ection of the
—j@%@i"— foll owi ng cal ci um
phosphatp treatnment of the cells ("Ml ecllRgsufdrinC@rminal
PSRtepok| et. al . 19%%merbhesedel | s were gfown in roller
bottles W th CHO nodified DVEM medi um (H Q(r919malnorder
r—CiOTIT ) YJ E Ald 11 .,CI Ib WCT T©
renoved bg‘;’ y&mﬁiﬁ& éang}’{qgl‘gﬁﬁgéln At angp 19 VL-VH
cont ai ni hg (SkQ XNES3BA Pr(SEQ) ID Wa3: 44)0f ed at -20 0C.
Akt a(r) PlC System (Pharpacia) and Unicprn(r)

peLy ergeVHQQ&BSRﬁlﬁ oﬁﬂ-@@%ﬁﬂaﬁln Ic FalsvL
R coeare o ant e nes o S DOR0 0 -

affinity cyrwrmmg@ms( | BAH)2KBspRE! [ Or med using a

Fract ogel ( é ol umm ) _whi ch was | oadefintGD3 VL-VH
ZnCl 2 acpor Eﬁb'[? UQH@)pr Ht(SES |[|?)N9|%@d by the
manufacturer—The cotummwas eguitbrated—wtirbuffer

A2 (20 mM sodi um phosphate buffer pH 7.5, 0.4 M NaCl)
The carrebpomdirgePCR pkdduct, whichrwas dahkéd 0§ two) BspB| sifes, iv&ds cloned

into ac Blas O wAeSIaRaleE Be-CT buhich WaS ; SOPSIRGl i Bk and Xmal
restrlcﬁ@r{m;ln‘%ymes. A polylinker designated CTI (SEQ ID NO: 45) was inserted
before into the Bluescript KS vector (GenBank accession nhumber X52327) using the
restriction enzyme cleavage sites Xbal and Sall in order to provide additional
cleavage sites as well as the sequence encoding a G4S linker, six consecutive
histidine residues and a stop codon. During this cloning step the BspEl site of the VH
domain was fused with the Xmal site of the plasmid thereby destroying both sites.
The correct orientation of the variable domain was verified by sequencing according

to standard protocols.

All molecular biological procedures indicated above were carried out according to

standard protocols described in Sambrook, Molecular Cloning (A Laboratory Manual,



Bound protein was eluted using a 2 step gradi ent of
buffer B2 (20 mM sodi um phosphate buffer pH 7.5, 0.4 M
WON2@@r/068356 M | m dazol) according to the foll oWwCHEPSDEM 1466
1. 20% buffer B2 in 6 colum vol unes; Step 2: 100%
buffer B2 in 6 columm volunpgs. Eluted protein
fractions fromstep 2 were pooled for further
urification.CGel filtration chromatography was
3rd ediian o rBISBRNG. Rerbivdabasabey HrBEepCell GiRINGPHarbaiciNgw York
(2001)eqw librated with PBS (G bco). Eluted protein sanples
(flowrate 1 mM/mn) were subjected to standard
SDS- PAGE and Western Blot for detection. Prior to

purification, the colunmn was cal. bra%ed for | ecul ar
DNA efepging thedisracfia sipale(chair aplibedigaiin fableaf k%g&«ﬁ NOs: 1, 3, 5,
7) werg't%fé%ﬁmtngR%e‘?ﬁ:?éd? CHO gé &yt W%ﬁroﬁem exgressnon

eterm ned using proteln assay dye (
in DHFER defigént BHD adus as desarilokd th Maokelt al. (Mlaek pPegreNafl |A1:ad Sci

UsA 93,1868, 203305 brspepiicaten SR dhgphs G s BHUCSREY
mcreaé‘iﬁg RoRESRY S0 esr Refit@sata (MR Gptito %fflrf%ﬂé:oﬁ@eﬂﬂpﬁlon of 20 nM

native conditions as eternlne
MTX. The tnaasfieoted celleBgereTthien expandet andnklitginof superspantqyoduced.
to the bispecific single chain antibody. Al
constructs were purified according to this nethod.
2. Exgressibhedndi suiidatioh 6f RBé evispééific adlhgleoehaibr ahBbsdiedSdirected
— anal yzed 1 n SDS PACGE under reducing conditions
again h pre-cast 4-12%Bis Tris gels

The méé%‘@# %@g?&%Q%§zénglb%{j %gé&j bf%% bEah S AES Fary cells

(CHO)memvahefeictionr of the esqtressibar ve@tol hkam::erftﬁhm*dnfommwgt Balcium

Mul ti Mark protein standard (1 nyj trogeﬁza. The gel was
phosplatg; treafmant iof dbe| csllg"™ slenindhy sayeak et. al. 1989). The
t
cols vELEGE6 I o (PRI W AT b AL A iy fcaTieione)

for 7 daysgbeforéptarivestn(The Bzé\ell%S&/ewenmmo‘eedarhy tcbetrlfugatlon and the

| nvi trogen, Bl ot Mdul e to t col
superARAAAREDar B AR TGN WS @i B e veed wer e
directed against the H's Tag (Penta H's, Q agen) and
Goatanti- nouse Ig | abeled with al kal i ne phosphat ase
Akta® ( APLG slsgyntgm dRbapoheiaNBaNCS| gnisprn®  Sobiwarat avergheused for

cnromBGERSS, ), ARG VBB SRSt S o SPEL T Soma
(Deisefhofed) k&t MércRS (Dawhstadt)o lindsolfllitdd irnetabi sffery fdHromatography
(“IMACrIs)lvfaCsuglngr'formed using a Fractogel® column (Merck) which was loaded with
ZnCl, according to the protocol provided by the manufacturer. The column was
equilibrated with buffer A2 (20 mM sodium phosphate buffer pH 7.5, 0.4 M NaCl) and
the cell culture supernatant (500 ml) was applied to the column (10 ml) at a flow rate
of 3 mi/min. The column was washed with buffer A2 to remove unbound sample.
Bound protein was eluted using a 2 step gradient of buffer B2 (20 mM sodium
phosphate buffer pH 7.5, 0.4 M NaCl, 0.5 M Imidazol) according to the following:
Step 1: 20% buffer B2 in 6 column volumes;

Step 2: 100% buffer B2 in 6 column volumes.

Eluted protein fractions from step 2 were pooled for further purification.



3. Flow cytonetric binding anal ysis of CD19xCD3
specific polypeptides In order to test the

WO evevessnal ity of the constructs with regard tRCOEPZI0GIQ1466
capability to CD19 and CD3, FACS anal ysis was
perforned. For this purposg,CD19 positive NALM 6 cells
(human B cel |l precursor |eukem a) and CD3 positive

Jurkat cells(human T cell |eukem a) were used. 200,
Gel filiplion Gheamatogsarhy e@soperfommedoncal $ephadex $200 HIPrep column

{ I n a f
(Pharr{n%ccig);%c@“ﬁ)r dsg\}ggr E’géa r{?&ﬂbé’ch%ﬂte%l lp'r@%,ri’“us?agnﬁgs "f}f]loW rate 1
ml/mingxre stibjurtdd $@ etdridatd SDSFAIGE sand YWestiérhf Bioe far detectlon Prior
arrangenents of VH and VL domains of CD19 and CD3
to PURGAIPTIL S FOLKER | WS calbrigted . fornmaleqylar \weig M@i@ﬁmnaﬂon
I -
(molecyi Geicht, FRpK kf) 6, Wi - 260F  PHEGIN'TRrCEREAIGR were
determined ausing prdteinamssay abgd e(MictoBQA, Heietee)HaedatgG b(Riprad) as
aﬁ;&llmed 1:20 in 50 M PBS with 2% FCS; Q agen; O der
standakg, Preigi0) , whi ch specifically binds to cell-bound
construct via the construct's C-termnal histidine
tag. A washing step foll owed to renove unbound nuri ne
The biseetific s{hgleamaib@dryibod;iesn/derariwlate';ctimt\metﬂpepunifmaﬂon process
etecte CIfIC nt i bod
of IMATEHE e it oyt Gty PR R Rk o rolPeH A Gt¥ich 664162 KD
under ﬁ’%é"térﬁ‘d@%f%def&‘mﬁn@@%?& filteAiBhie IPES SFils ehdIE&NIar weight

medi um was used in place Of culture supernatant. Cells

corresp@nds tonthieybispedifc smw elyaio rastippdynAlh congtriata Wese rpurlfled

acoord Pl e heacur ng of the 11 uor escence | ntensi ty

were perfornmed as described in Current Protocols in
| mmunol ogy. (Col i gan, Krui sbeek, Margulies, Shevach

Purified;bigprgific wg@chamaggb%grotgmmas améy@dnm @S PAGE under

e Ty i
preparation yadsapplicatiomeere pesfowned adcdfding ta ther prntoeotpnovidéd by the
manurthEHtn S1E SNOBRUEE WD ELES deFRm iR W RMUBINH, Patin gtandard
(Inwtrog'é'nzufﬁe Vel A8iRed: wr't’ﬁ‘@oﬁ’oldglebééﬁiaggleaﬂWifielgﬁn protocol). The

bi'nding activity resulting in a
purity ¢f tbenwa@molenn avas 95 %5as detewameashbye BRSHPASIE t he
constructs referred to in Table 1. 4. Bioactivitv of
bi specific single chain antibodies specific for CD19

WestedN BIGP3wEY t péforinfed ClidiNg t dn 0Optitan® BXeS8BI ¢gnembrane and the
anti bodies with rearran&\eg VH and VL donmai ns was

Invitrogrn Bloti Medulenaccardingr iectheopiotecal axewdpd Jagthe manufacturer. The
antibodi¥h U Fehd dtetd aGAhdt BRSHis Mg (Penta His, Qiagen) and Goat-

“anti-mouse Ig labeled with alkaline phosphatase (AP) (Sigma), and BCIP/NBT
(Sigma) as substrate. The bispecific single chain antibody could be specifically
detected by Western Blot. A single band was detected at 52 kD corresponding to the

purified bispecific molecule.

3. Flow cytometric binding analysis of CD19xCD3 specific polypeptides

In order to test the functionality of the constructs with regard to binding capability to
CD19 and CD3, FACS analysis was performed. For this purpose CD19 positive
NALM-6 cells (human B cell precursor leukemia) and CD3 positive Jurkat cells



NALM 6 cells were used as target cells ( 1.5x1 07)
| abeled with 10 nM cal cein AM (Mol ecul ar Probes,
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FI uor escence ntrol)] x 100. Signoidal dose response
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Pri re (GraphPad Software Inc., San Diego,
of °“'ttﬂﬁr§/§me§%‘5“€a| ues cal cul ated by the analyis program
were used for conparison of bioactivity. As shown in

WO2004/1 06381 , all constructs reveal ed cytotoxic
Cells were vanalyzashi by tflovoaytenpigsenng RAGw-Ealibiin apparatus (Becton

Dickingl; MBBRILP FACY, i BB Rl 0 5y2 o hensi
were pedophed 2asCdescribéd Use OaifreniClAretdiods i im dnPatmaogy (Coligan,

oo s, SHE BB ER R PIELG 85, A 18
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L
e bispecific single chain antibody bscCD19x
WO20041Q6881 ND PAGS anelysis Bl ¢onatrdetsawith idifferend errangament of VH

FACS | ysi. d t 95 % . t hent !
and VST i GRS i o i BB B islprea to e
negativel ¥nebl Wkthg @ultareexnédierranthe. @RA02aret@stion antibody. Strong
I ncubation of the patient's peripheral_ blood.cells

bindingiaetivityhee syifinooinog ehift ghﬂv@@sgew%ﬁggmyysmﬁ was observed for
the constructs referred to in Table 1.

4. Bioactivity of bispecific single chain antibodies specific for CD19 and CD3

Cytotoxic activity of the bispecific antibodies with rearranged VH and VL domains
was determined in a fluorochrome release based cytotoxicity assay. CD19 positive
NALM-6 cells were used as target cells (1.5x107) labeled with 10 pM calcein AM
(Molecular Probes, Leiden, Netherland, no. C-1430) for 30 min at 37°C in cell culture
medium. After two washes in cell culture medium, cells were counted and mixed with
the CD4-positive T cell clone CB15 cells (kindly provided by Dr. Fickenscher,
University of Erlangen/Nuernberg, Germany). 2 x 10° CB15 cells and 2 x 10° NALM-6



depl etion of CD19-positive B-cells. To prevent any
acute cytokine reactions and conplications of tunor
WO 9®i79683551e pati ent got prophylactic |V doses PET/RP29g6/011466
cl emastine (Tavegil(r)) and 200 ng cinetidi ne
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and devel oped mi nor pleural effusion one day |ater the
second dose and mld edema of the |ower extremties.
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shri nkage of about 20 %as conpared to the size of the
Examl )h nodes and spleen prior to treatnment. This
Agégrvati on was confirnmed in a second ultrasound

eval uation. The wei ght of the spleen decreased by 350
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In a compassionate use, a patient (female, born 1937) suffering from B-cell derived

chronic lymphatic leukemia (B-CLL) has been treated with the bispecific single chain
antibody bscCD19xCD3 (SEQ ID NO.2) as described in detail in WO 99/54440.
FACS analysis revealed that 95 % of the patient's peripheral blood cells were CD19
positive cells while 77 % of the cells expressed the CD20 antigen. Incubation of the
patient's peripheral blood cells with the bscCD19xCD3 showed a pronounced
depletion of CD19-positive B-cells. To prevent any acute cytokine reactions and
complications of tumor lysis, the patient got prophylactic IV doses of 2 mg clemastine

(Tavegil®) and 200 mg cimetidine (Tagamet®) as well as 300 mg allopurinol and 20

mg of omeprazol (Antra®).



The nunber of white blood cells, which include nostly
mal i gnant B-cells, decreased during the course of the

wo ewavessst and the foll ow up days. The C-reactP@BEP2006/011466
protein (CRP) is an acute phase reaction protein which
reflects T-cell activation,and the effect of
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odes patient, as shown Ut rasoun
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CD19xCD3.” Exa . Dose escal i on phase | 3/
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ti ssue of patients with rel apsed B-cell Non-Hodgkin's
homa (NHL). To this end, each patient was
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was p?%oﬁ%g@rgr{e %‘3 gnévﬁ%ﬁcﬁiggﬁ%ls@aﬁoﬁn& W%e@§ﬁ@ dose of

ey €8 over ours
bscCDdOgEM3. Already one day after the 10 pg dose, the Iymph nodes as well as

the spleen showed a shrinkage of about 20 % as compared to the size of the lymph
nodes and spleen prior to treatment. This observation was confirmed in a second
ultrasound evaluation. The weight of the spleen decreased by 350 g (from 1630 g

prior to treatment to 1280 g after treatment).

The number of white blood cells, which include mostly malignant B-cells, decreased
during the course of the treatment and the follow-up days. The C-reactive protein
(CRP) is an acute phase reaction protein which reflects T-cell activation and the

effect of pro-inflammatory cytokines. It increased remarkably after administration of
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of repeated intravenous infusion of the bispecific
single chain anti-CD19 x anti-CD3 anti body (SEQ ID

Example. ®; see al so WO

Dose escalation phase | study — Patient 0202

The purpose of this dose escalation phase | study was to investigate the dose-
dependency of changes in immunological activity in tumor target tissue of patients
with relapsed B-cell Non-Hodgkin’s lymphoma (NHL). To this end, each patient was
scheduled to receive six intravenous administrations of an anti-CD19 x anti-CD3
bispecific antibody (SEQ ID NO.2; see also WO 99/54440), over 4 hours in a once-
or twice-weekly treatment schedule at day 0, 2, 7, 9, 14 and 16. The dose of anti-
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disturbance of local cytokine networks and adverse side effects resulting therefrom.



In order to evaluate safety and tolerability of the
anti-CD19 x anti-CD3 bispecific single chain anti body
W@ bwee3B9KCD3; ami no aci d sequence shown i n SEZT/EP2006/011466
NO 2), the compound has been admi nistered by |ong-term
conti nuous infusion. Two p%hients with rel apsed B cel
non- Hodgki n's | ynphoma (B L) are shown in the
foll owi ng sections 2 and 3 (patient #105003 and
patient #102003). At the first day of treatnent, the
patients received an "initial exposure dose" of 5
Elgﬂd%§%h2/24h of anti-CD19 x anti-CD3 bispecific antibody
as a continuous intravenous (i.v.) infusion.

.. Thereafter, the dosage was increased to a "nmai ntenance
Qmﬂﬂéﬁﬂgiﬁﬂéégiﬁdﬁﬁﬁﬁiﬂﬂﬂa whi ch was adninistered as a
conti nuous intravenous infusion for the remaining
i nfusion period of 2 (for patient #102003) or 4 weeks
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further surrrranmluﬁgﬁata of patlents treated with

were tr@ated withi dgsesyiotous.8 (between 0.5 and 5
ng/ n2/ 24h) and "mai nt enance dose" of 15 ny/ nR/24h). 2.
Patient #105003 diagnosed with follicular |ynphoma (B

Blood g@ﬂnblemnetdotimbhmt Igyffgrsattvnélpaintébeferr arﬁd durind @dministration of

tient was diagnosed with a follicular |ynphoma in

the drl{g)@dollqwg)l%hqrgmal thagmstelpgina pydﬂ@qu;ggglﬁgq Rargmeters. T cell
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| sease once, nore ogressed. |n autumm 2005, the
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infiltration, resulting in anema, and infiltration of

the | ung vvlth i npai rment of the respiratory function.
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cell aciRation a|SO§I§oQ3t%erGedVﬂ€ip‘ﬁéV|oJ§“s$udiés nsleWew OMoreover as
made a new therapy necessary. In the foll ow ng

shownpatFigHtes 3dei ¥ &r mr pafient G- mt'ﬁnbﬂpp3b9@%io§9€d4ﬂih @ mantle
cell lympR8hfa SORILY, upon infusion of the bispecific antibody, a robust cytokine

- release of TNF alpha, Interferon gamma, Interleukin-6 and Interleukin-10 has been
found in the treated patients. Cytokine release intensity was highest upon
administration of the first dose, with decreasing response to subsequent infusions of
bispecific anti-CD19x anti-CD3 antibody (first dose effect). After 6 infusions, almost
no induction of cytokine levels has been observed. As in the study shown in Example
3, the abrupt T cell activation and cytokine release led to adverse side effects in the
patients. Most of these events were of mild or moderate severity, and all transient.
The most frequent laboratory abnormalities were seen in various hematologic and

coagulation parameters, also being transient, and mostly mild to moderate in nature



anti body (SEQ ID NO 2) at a dose |evel of 15ng/ nR/24h

as a continuous infusion for 4 weeks as detail ed
wW@abowees3The treatnent was started on 03. 10. 200BCEHRP2006/011466

well tolerated, i.e. no significant adverse side

effects could be observed. é% 1 T cell activation and

proliferation by the anti-CD19 x anti-CD3 bispecific

si ngl e chai n anti body Mononucl ear cells from sanpl es
and chﬂncg sigpifisaace biTbedressitsi ekiainedoin jaisi ehdy sugasss that a more

aracd. By P S8 RESREAH T, BAGGp g A8} succen

disturbainich dof hscdl el iokinengetnatks obsemed inthelabbvéd desatbed clinical trial.
anti bodi es or surface markers: Panel 1: CD2 x CD3 x

CD4 x CD8 (T cells) Panel 2: CD3 x CD16 x CD19 x CD56
(I ynphocyte counts: B, T and NK cells) Panel 3: CD8 x
Examﬂ@2§ x CD69 x HLA-DR (CD8+ T cell activation) Panel 4:
X CD28 x CD45RA x CCR7 (CD8+ T cell subsets)
Absol ute cell counts of |ynphocyte subsets i.e. B, T
and NK cells defi ned as CD19+/ CDB\ CD8+ and CDB?CD56+

bI ood sarrpl e as determ ned by a routl ne Iaboratory
Absol ute CD4+ and CD8+ T cell counts were cal cul at ed

In ordfg/l‘ mndvan.g:t)%lsaiéﬁjlﬁlﬁﬁdﬁa;bféﬂﬁty ofé‘:tr:\é dnti‘-l@D?p9+x C&F}tILGDGI‘ bispecific
_ €D3+CD4 + Ce D3+ cells, respective
single ghHpip; qnt1b@elyv(p§¢plaa§zs109@e aming A SRAEnCE SRR SECHD NO. 2)
I I
e cof RN oo, MR8 Bl ok P fuBES SR Tyo ptients
with redapseshBagels nobtldodgidnsrlgmpbane (B NEER anelshopm adthve fdllowing

sectiorgsbi M(&%&gl@@;w ntéieﬁ?#@&dﬂ aé«?ﬂgef Firosrtndg? oF Itreatment
the tw%tfeﬁ@?é&nﬂgd R Eﬁ@d‘su-FeCcﬁisJeS)of YERHIPARRA anti-CD19 x

7+ cells %CD8 + cel (corresponding to central
anti- Claarmgecnmeantrb@@y s & cmwuous/mgm ooHafusian. sT hereafter,

e 58 iaS SRS, o PR eSS B IR TR i vas

adminiéfdred dscQdoRERAOGs MrdveriodsThitdidry for the remaining infusion period
of 2 (for patient #102003) or 4 weeks (for patient #105003). The daily dose of
investigational drug was administered in 500 ml isotonic NaCl solution containing 5%
HSA. Each of the patients received co-therapy with a glucocorticosteroid
(methylprednisolone) at a concentration of 1 x 100 mg (i.v.) 1 h prior to the start of
infusion of bispecific antibody in order to suppress cytokine release at the initial

phase of the infusion period.

Section 4 of this Example 5 provides for further summarizing data of patients treated
with an "initial exposure dose" (between 0.5 and 5 pg/m?#24h) and "maintenance
dose" of 15 pg/m?/24h).

2. Patient #105003 diagnosed with follicular lymphoma (B cell non-Hodgkin
Lymphoma)




differentiated CTL (cytotoxic T cells) =
CD45RA- positive effector nenory CD8+ T cells = TEMRA).
wa2@elbs3act i vation in this patient was deter nm PEDER®08011466

CD8+ T cells expressing the cell surface activation

markers CD25, CD69 or HLA-DR (flowcytonetry panel 3)

of all CD8+ T cells. First, CD4+ and CD8+ T cell

counts have been anal ysed. As shown in Fi
This 44rygacpld-mple patient \aag@nqgrmsgawéaaé@lhwlaﬁ?wh%érlaﬁooo The
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2 yearsjpaaatciaation W) iNe A5arse EACHMABPagEsSed1l qutimn 2005, the
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patent b Reb SPTREAG8 B B AR s i, and
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unts stayed high during treafnent wee
weeks B, THie thniealcarsiiommadera newdherapytneagssagase duri ng
the fourth week of treatnent. CD8+ and CD4+ T cell
counts were still above the corresponding

In the wllémﬁrg%ﬁthéliﬁ‘tleﬁﬁfét%‘iveﬂ fHRY artti-GERiEx @htilCD8 Dispedific SiRgle chain

anti - x anti CD3 bispecific single chain antibod

antlbO%éﬁt"E@stN@rﬂ) %II a dgﬁ@ie\@h of hkRugenVedh as agiesdisgous infugion for 4

weoto! B {8 5 6L} Bfhed A, Sl P 15102808 e

toleratb@dle. &tfmaé@mﬁdamtnadmarr@e dirieaéffectéd\eoalidyarobservedur e 7,
anal ysis of CD8+ T cells subpopul ations reveal ed, that

the effector nenory subset TEM was al nost excl usively
2.1 T EEPBRRVARI-Cah@ prblieriRPBY AR Mii-EBAD X RLED3 BidHEEfc single
Dy the antT-cbi9 X antl-CD3 DI Speclific srngre cnarn
chain antihodgdy. CD8+ T cells account for nost of the
cytotoxic activity anmong all T cells and the TEMcells
together with the TEMRA-subset account for nost of the

Monort@étéar%u@ fRsrh1 Snhple8 BINSeripghRr&iG0d dbthihed fFéiﬁ qﬁtuefn@wosoos

he TEM subset, no significant changes in cell counts
at dlffereut dine: pointeracadrdingntp the: studye pratose! weceelanalyzed by 4-color

rowcytf? p? gf@% %%ﬁuéﬁﬁﬁ@q‘e Ecg‘%' rigtcloﬁﬁ} J\%thon t(&fcg%eﬁi%r%ni) antibodies

or Suﬁgé@majggrsby the anti-CD 19 x anti-CD3 bispecific
single chain antibody or the TEMRA-subset not capable
of proliferating at all. Thus, the sel ective expansion

Panel ¥ 1hems 9'66§&%b@&'@9§%{@éﬂ%) CoB+

Panel 2: CD3 x CD16 x CD19 x CD56 (lymphocyte counts: B, T and NK cells)
Panel 3: CD8 x CD25 x CD69 x HLA-DR (CD8" T cell activation)

Panel 4: CD8 x CD28 x CD45RA x CCR7 (CD8" T cell subsets)

Absolute cell counts of lymphocyte subsets i.e. B, T and NK cells defined as
CD19*/CD3", CD3* and CD37/CD56" cells, respectively, were calculated from panel 2
as %(B, T or NK cells) / (%B + %T + %NK cells) multiplied with the total lymphocyte
counts of the respective blood sample as determined by a routine laboratory.

Absolute CD4* and CD8' T cell counts were calculated from panel 1 as



TEM cells can be clearly attributed to cell division
and proliferation in response to the contact of CD8+
waBiMoedsss with B | ynphoma cel | s decorated by PEEEP2006/011466
anti-CD 19 x anti- CD3 bispecific single chain
antibody within the tunor; .gee also Figure 14. A
significant contribution to T cel | expansi on of B
cell's decorated by the apti-
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Finally, CD8+ T Cell activation has been anal ysed |

of percapiages ctpngg: oY PaRShdr RaFk MUlBIRRAHIT GPSEKR Gid8" T cell
+ T cell expansion is preceded
counts%hoé\%]%l%éﬂagyﬁ@l%%%f CD8+ T cells as indicated by a
sust ai ned up-regul ati on of the activation narker

c)_ @%Q&E&Cﬁ%vatlﬁ o E3NE® BRI A R SRARAT 9 N CD8" T

i nfusi on of the construct of the invention,
gh i s explained by activation through B |ynphonma
&e@DSd@BéERﬂe@CR?t leellad %608 Cells Ycarrespanding to central memory

%{@@&F “ nIe chain anti body circulating in the
sf0n§ s the circulating B | ynphoma cells were

ds0bet €B48RA OCR™Meelid § %CB8UaNEs Morfdspahdridito dffector memory
contrast, the sustained upregul ation of HLA-DR over 3

WEK'sT cells ackem)tand activation of CD8+ T cells within

PRR R kA AR, LEsCa igcha bl 1EPREGHIRE,® terminaiy

Hiffepentidted SiThg @t&baima'nbebgdyt IOD45RApositive Teffettor memory
activation results in a proliferative T cell response

08 heelle=Tewsr)- | eadi ng to the expansion of T cells,
whi ch secondarily al so appear in the circul ating
bl ood. Those T cells activated in the tunor and then

T o S5 o S e RSBl b BB 1018 Sibssing tr col
surfacé GVEEH MBdeth B CDE o AMLAN-DR (ﬂHWdebﬂﬁ@tr? $30 3) of all

and CD25. As a conclusion, treatnent with th

CD8" heells.cD19 x anti - CD3 bi specific single chain antl body
caused long-term T cell activation and expansion. T
cells with a cytotoxic phenotype predoni nantly account

First, GD4" &58 €DB'CElckll espatsshave bder ahblysedi Aatshownandrigure 6, CD8*

and GG il el 12Eae1% rRaRReR &8 i RepRBOGHEIGOLaREr Start of infusion of
the an@r@b’lﬁng JNSEPY! bis eél'fnegélﬁﬂl‘éh@hé‘lnaﬁﬁﬁ@ﬁﬂg%@gﬁrlgaéiﬂlgmed as

ctivation urln rrd wee ecreasi ng
dlstrlblmoml I prtammmumoju rtng@enelde biyoilir call vativation i thiraiggrorcrasslinking  of

peripheiiy PIBeEt Bd s Eels Belialgl ovang antaip Batg-Co3 bispecifc single

chain antibody. However, after half a week of treatment, CD8" and CD4" T cells

reappeared in the blood and further increased in numbers until day 7 and 21,
respectively. Compared to their starting values, CD8" and CD4" T cells showed a
3.5- to 4-fold expansion in the blood. CD8" and CD4" T cell counts stayed high
during treatment weeks 2 and 3, before T cell numbers started to decrease during
the fourth week of treatment. CD8" and CD4" T cell counts were still above the

corresponding pre-treatment values after 4 weeks of infusion of the anti-CD19 x anti-



in this patient, which led to a tunor shrinkage of

58. 0% as di agnosed after 4 weeks of treatnent with the
W@ri7oe&B33® x anti-CD3 bi specific single chai n BCI/EPAe011466

(see bel ow) thus reducing the overall nunber of B

| ynphoma cell's, which can ipduce T cell activation and

proliferation medi ated by the anti-CD19 x anti-CD3

bi specific single chain antibody. 2.2 Depletion of

CD3 bispepifier 8ingls 13} @nthﬁbnﬁ\)he@emugs@nt[ahetumﬂr sbrinkage was
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study patient #105003 at different time points until
best clinical response were anal yzed by 4-color flow

Next, egbedrn‘éthM aghpontlatipnsohavebesnanalysestn aforedesaihiAs shown in

Figure;f, eyl PP (EB el sOBeapielcit, fVEAI, ahafnelaidionthemory

subselCFEM W' aphedd coxthidisly réspdrisibleBoeehe evpaneion &f cmssa T cells
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he respective bl ood sanple as determ ned b routine
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own in gure , atient starte
capablemem'oﬂféEhtthwgmpb@rmgle aetWathms;lgnal ad providet! by thor anth-CD19 x

Af t tart f i - CD19
ant-Cys FsBSRg: ShR! (PRl efpebilir s eulesabde GRlaahgble o
pronfer%tuﬁbyérﬁanomscmé %Iééﬂ@é%p&ﬁé?@rﬁ’%ﬂtwé brblifertahsnfdoh%etént cDs8*

dayS of treatnment and finally conpletely di sappeared
TEM celincapde gearnptibibeied tbw&llrmVIém a1d pradifénation ineespasise to the

contac BB 4 A, gt FRIC PR GELL by FBNISED1S x ant-

CD3 bispésific ssivgle ehaipnaptiBody t Withid WRekanfr,; tsreeatawtﬁg@eem A
bel ow. These data show that the anti-CD 19 x anti -

signifigging sepiributiosite di eelcexnansion pb%dxmeamao@%\lmqsceratﬁﬂrmfée anti-
| |
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ch F f th ff
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Finally, CD8* T Cell activation has been analysed in that T cell activation markers
have been followed as shown in Figure 8. CD8" T cell expansion is preceded by
strong activation of CD8" T cells as indicated by a sustained up-regulation of the
activation marker HLA-DR. Other activation markers like CD69 and CD25 only
showed a short transient upregulation after the start of infusion of the construct of the
invention, which is explained by activation through B lymphoma cell decorated with
the anti-CD19 x anti-CD3 bispecific single chain antibody circulating in the blood as
long as the circulating B lymphoma cells were depleted during the first 3 days of
treatment. In contrast, the sustained upregulation of HLA-DR over 3 weeks reflects
the activation of CD8" T cells within the tumor through the contact with tumor-

resident B lymphoma cells decorated by anti-CD19 x anti-CD3 bispecific single chain



bi specific single chain antibody, standardized

response criteria for response assessnent for
woenwbiesigki n Lynphorma (NHL) have been used. ACPOF/EP200g6/011466

to these criteria, 6 representative |ynphoma | esions

have to be selected. The s of the product of the

| argest cross sectional dianeters of the | ynphoma

_ lesions is defined as the baseline SPD (Sum Product o
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Parti al Response (PR) in the tunor response assessnent
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antlbodsmb'ab%’d’ Iér‘i‘gité?ﬁ’f '-T' ééll b@ﬁ\%llb‘i\eaﬁ\@%x?)@ﬁﬁlbhnﬁdc@llé with a cytotoxic
onput er tono show nlgaa tunor shrinkage of 66%

pheno(ygp[]yredgmmam )eapcmmjzm:p agneelk @xpan$io | cell activation and

pronferﬁaigﬁ égfrﬁ&%ddxﬁﬁgﬁ% 3For byB Hilshd ‘%{g%ﬂ% g%'ggré?&'j fith the anti-

CD19 kyamahons blépeﬁm ¢ bm@ﬂﬂ@haﬁ%rﬂib@ﬂy Debdasiy Treellstivation during
patient's nedical history were sl eep apneasyndraong,

the thl@cwe@k aeﬁaiecr%af'flu@ d, celbequnds gysipgrthe foyrth weekeftinfusion can be
explalri?ooﬂgﬂ# bﬁ' cﬁE)do#‘ meeP{ﬂ %}l‘f ] em?%@@%?ﬁecuﬂ@@mﬁ?é L4 antibody

ory era
in this (p&tient, aviiicic iléd thbLtdmcntBthngesmESB (E%dwalragnosed after 4 weeks

t b 0 np |
of treaifiENbOy) ANt GB1G) SGVERCEET BSAROHE SPOlEnGNARH antinady (see
below)rt?lglbor'édubi'ﬁ L gvé’rﬁﬁr UMhiSérsd BOf mgi?‘i%n‘i’é %§ﬁ§ewhfchecan induce T

patient received T erent ch herapy regi nens as

cell actwhtiomsarii tpnalnfamiloans m&dmteﬂhbyat}h}a enti-€IMH natantisCD3 bispecific
| ﬁﬁ aorff d radi ot herapy w thout denonstrating any
single ghaip, 'QQB)Snse The administration of the anti-CD19 x
anti-CD3 bispecific single chain antibody was the 13th
therapy reginmen for this patient. The patient received

B andélebN9 x anti-CD3
at a dose level of 15ng/n2/24

b'SDeCfflnSrﬂm'ﬂﬁh@ﬂ"_éﬂ_iQQ%ntl nuous i nfusion as detail ed

Mono fé\é‘f' o TI'%ef Pﬁfr af bs V@S%&i{gﬂér?p beboog%)%ng&)QB)mAéthﬁil patient

msnt ete restagin
#1 05003 at ehffdrhlet ﬂlmetﬂdlrstsafntmneshcltmealpeqsmﬂeﬂetebnalyzed by 4-color

flow cytometry according to standard methods after staining with a combination of

antibodies against the following 4 cell surface markers: CD3 (T cell marker) x CD16
(NK cell/macrophage marker) x CD19 (B cell marker) x CD56 (NK cell marker).

Absolute cell counts of lymphocyte subsets i.e. B, T and NK cells defined as
CD19%/CD3", CD3" and CD3/CD56" cells, respectively, were calculated as %(B, T or
NK cells) / (%B + %T + %NK cells) multiplied with the total lymphocyte counts of the
respective blood sample as determined by a routine laboratory. Thus, absolute
numbers of B (lymphoma) cells were calculated as total numbers of CD19*/CD3™-

cells.



3.1 Depletion of peripheral blood B (Iynphoma) cells

by the anti-CD19 x anti-CD3 bispecific single chain
w@edorloessy4 B cel | counts have been determ ned aBCHEP2006/011466

forth in section 2.2, supra. As shown in Figure 11,
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marrow by t'he anti-CD19 x anti - CD3 |speC|f|c single
cytotoxiq aictiviihagaiogtysaid celleli t i on, bone marrow hi st opat hol ogy

was performed before and after treatnent with the

anti-CD19 x anti-CD3 bispecific single chain antibody.
2.3 RefRicG6R 0N lynipHdrild Istzek2by tef Hnf@rE 9 x kehioC P 3thigsddifd single chain

40-50% bone marrow Intiltration by small
antibody nphocyti cl ynphoma cells coul d be observed. The
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as they Begeliie BE (. FARdkel DIAEBE: TR Shatdidtghis SPD is then
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As defiiciiaftbin P B 48 g adinarafin, goResRs 4 EReHmAL) @ clear

reduct%ncbf?Wmﬁl%Mﬁt iAo Mds¥BB B rding Do FRS $E5pdMEe 8S§ESsment for
shown in Figure 13, a decreasé of 57.2% of the size

NHL selfforth above was found: A decrease in SPD of 6 reference lymphoma lesions

of 58.0% was diagnosed, corresponding to a Partial Response (PR) in the tumor
response assessment by computed tomography (CT). 8 weeks after treatment with
the anti-CD19 x anti-CD3 bispecific single chain antibody the partial response was

comfirmed by computer tomography showing a tumor shrinkage of 66% (SPD).

3. Patient #102003 diagnosed with Small lymphocytic lymphoma (B-CLL)

This 60-year old male patient was diagnosed with a small lymphocytic lymphoma in

April 1999. Relevant findings in the patient's medical history were sleep apnea
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diagnosed after 2 weeks of treatment. These data confirm that the anti-CD19 x anti-

CD3 bispecific single chain antibody is capable of completely eliminating circulating B

(lymphoma) cells as part of its clinical efficacy.

3.2 Elimination of the lymphoma infiltrate from the bone marrow by the anti-CD19 x

anti-CD3 bispecific single chain antibody

In addition, bone marrow histopathology was performed before and after treatment
with the anti-CD19 x anti-CD3 bispecific single chain antibody. As shown in Figure

12, left panel, before treatment, 40-50% bone marrow infiltration by small lymphocytic



in size, and the bone marrow is cleared of |ynphona.
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Patients with relapsed indolent NHL were included according to a classical 3+3 dose
escalation design with initial doses of 0.5 pg/m?24h. Initial steroid coverage was
given to mitigate assumed cytokine release symptoms. Safety and tolerability was
assessed by CTC-AE (common terminology criteria for adverse events. The NCI
(National Cancer Institute) Common Terminology Criteria for Adverse Events is a
descriptive terminology which can be utilized for Adverse Events (AE) reporting. A
grading (severity) scale is provided for each AE term criteria and dose escalation was

only allowed after a data review committee concluded safety of the previous dose



other tests. If CT imaging and a bone marrow test show

no evi dence of disease, it is a nore rigorously
waledornesdsa conpl ete response. Partial responsePCT/EP2006/011466

descri bes a response to therapy in which |east a 50%
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Up to now, 19 patients with a median number of 4 previous chemo-/immuno-
therapies have been included. During dose-escalation from DL1 (0.5 ug/m2/24h) (DL
= dose level) up to DL3 (5 ug/m2/24h) no dose-limiting toxicity was observed and AEs
(adverse events) were generally moderate. At DL4 (5 ng/m?/24h on the first day, 15
ug/m2/24h as maintenance dose), 7 patients were treated with 2 patients receiving
less than 14 days of treatment (1 DLT, 1 interruption per Investigator decision).

Complete depletion of circulating B (lymphoma) cells by end of the CD19 x CD3
bispecific single chain antibody infusion was observed in 9 of 14 evaluable patients
(treatment > 2 weeks and B-cells detectable in peripheral blood prior to anti-CD19 x
anti-CD3 bispecific single chain antibody infusion). A dose-dependent increase in
frequency reached 100% at DL4. At DL4, 3 of 7 had relevant bone marrow (BM)
infiltration (> 10%) with 1 patient showing improvement and 2 patients showing
complete disappearance of lymphoma cells in BM. Best overall tumour response in
the 14 evaluated patients (treatment > 2 weeks and scanning of all involved areas)

was 1 CR (complete response in patient # 109002, a 61-year old man diagnosed with



meter patient body surface area and whereby said daily
dose is to be adm nistered over at least 6 h. 2. A
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i n humans, the pharnmaceutical conposition conprising a

pharmaceutically active bispecific single chain__ . )
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the order, VL(CD1 9)-VH(CD19)-V H(CD3)-V L(CD3),

Paﬁialﬁé@%ﬂ%&%ﬁ% 9{;&%&@%%3% Fﬁéréﬁ?% whichli€d&)a B0% reduction in

measurable tumor burden is measured.

A patient is considered to have progressing disease when they experience symptoms
(fever, night sweats, etc.) and when lymph nodes increase in size or new enlarged

lymph nodes are observed.

A patient is considered to have stable or regressing disease when they do not
experience symptoms and when lymph nodes are not growing, or are observed to be
regressing in size. Sometimes this condition or clinically observed inactivity of the

disease is described as a remission.

"Minor response" roughly means a small amount of shrinkage. Minor response is not
really a standard term but is increasingly used. Roughly speaking, a minor response
is more than 25% of total tumor volume but less than the 50% that would make it a

partial response (PR).



VH(CD3) - VL(CD3) -V L(CD19)-V H(CDi g) and an instruction
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described to conprise an adnministration for at |east 1
week in a daily dose of 10ng to 80ngy per square meter
patient body surface area and whereby said daily dose
is to be adm nistered over at least 6 h. 4. A kit for
use in the prevention, treatnment or anelioration of

i ndol ent or aggressive Bgalmhsnon-Hodgki n | ynphoma (B
NHL) or B cell |eukem a in humans, according to a
reginEn of at |east one week conprising the
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administered over at least 6 h.

A method for the prevention, treatment or amelioration of indolent or
aggressive B cell non-Hodgkin lymphoma (B NHL) or B cell leukemia, the
method comprising the administration of a pharmaceutical composition
comprising a bispecific single chain antibody construct to a subject in the need
thereof, said bispecific single chain antibody construct comprising binding
domains specific for human CD3 and human CD19, wherein the
corresponding variable heavy chain regions (V4) and the corresponding
variable light chain regions (V) regions are arranged, from N-terminus to C-
terminus, in the order,

V1 (CD19)-V»(CD19)-Vy(CD3)-V (CD3),

V{(CD19)-V(CD19)-V(CD3)-V (CD3),

V{(CD3)-V (CD3)-V{(CD19)-V (CD19) or

Vi(CD3)-V (CD3)-V (CD19)-V4(CD19).



according to claim3 or 4, wherein the daily dose is
adm ni stered over at least 12 h. 7. The use according
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according to claim3 or 4, wherein the daily doses is
adm ni stered over 24h. 8. e use according to claim
1, 5, 6 or 7, the nethod according to claim 2, 5 6 or
7 or the kit according to any one of clains 3t

wrhareinthehispegifia pimgla_ chaigi astivody coastiuelds te pb&:wmmlstered for

f i
SRIBIS SOVPk T bty AR G010 1 B e sifbdsPYer patient body
¥uiface B&A3 AindBWAa4éin6 the (ElaBlyTabge ISRt he \adidistered over at
111- 409 CLB-T3.4.2, TR-66, W31 , W32, SPv-T3b,
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use, the nethod or the kit according to anyone of
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speC| VLEC§Q§ﬁVngm9WfV§@§}VLm one CDR3 region
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The uﬁ/@(CDh9)-We(@iad19)3VH(G@3kVL(CHZ@3:ord| ng to anyone of
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surface area and whereby said daily dose is to be administered over at least 6
h.

A kit for use in the prevention, treatment or amelioration of indolent or
aggressive B cell non-Hodgkin lymphoma (B NHL) or B cell leukemia in
humans, according to a regimen of at least one week comprising the
administration of a bispecific single chain antibody construct comprising
binding domains specific for human CD3 and human CD19, wherein the
corresponding variable heavy chain regions (V4) and the corresponding
variable light chain regions (V) regions are arranged, from N-terminus to C-
terminus, in the order,
Vi (CD19)-V1(CD19)-Vx(CD3)-V(CD3),



said VH region of said CD3 specific domain conprises

SEQ ID NO. 17, said VH region of said CD19 specific
wa@lwaioes3sponpri ses SEQ I D NO 15, said VL regi oPCOEPRA6/011466

CD3 specific domain conprises SEQ ID NO 18 and/ or

said VL region of said CD13sspecific domain conprises

SEQ ID NO 16. 16. The use, the method or the kit

accordin to 15, wherein said
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TREcher Apconing Jareale 1 Hie beings Agordia; G fhihe? or the kit
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to anyone of clains 1 to 19, wherein the
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The use according to claim 1, the method according to claim 2 or the kit

according to claim 3 or 4, wherein the daily doses is administered over 24h.

The use according to claim 1, 5, 6 or 7, the method according to claim 2, 5, 6
or 7 or the kit according to any one of claims 3 to 7, wherein said V4 and V,
regions of said CD3 specific domain are derived from an CD3 specific antibody
selected from the group consisting of: OKT-3, X35-3, VIT3, BMAO030
(BW264/56), CLB-T3/3, CRIS7, YTH12.5, F111-409, CLB-T3.4.2, TR-66,
WT31, WT32, SPv-T3b, 11D8, XIlI-141, XIli-46, XIi1-87, 12F6, T3/RW2-8C8,
T3/RW2-4B6, OKT3D, M-T301, SMC2 and F101.01.
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11.
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13.

14.

15.

16.

dose of less than 10ng to 80ng per square neter
patient body surface area on the first day.
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The use, the method or the kit according to anyone of claims 1 to 8, wherein
said Vy region of said CD3 specific domain comprises at least one CDR3

region comprising the amino acid sequence: SEQ ID NO. 11.

The use, the method or the kit according to anyone of claims 1 to 9, wherein
said Vy region of said CD3 specific domain comprises at least one CDR2

region comprising the amino acid sequence: SEQ ID NO. 10.

The use, the method or the kit according to anyone of claims 1 to 10, wherein
said Vy region of said CD3 specific domain comprises at least one CDR1

region comprising the amino acid sequence: SEQ ID NO. 9.

The use, the method or the kit according to anyone of claims 1 to 11, wherein
said V|, region of said CD3 specific domain comprises at least one CDR3

region comprising the amino acid sequence: SEQ ID NO. 14.

The use, the method or the kit according to anyone of claims 1 to 12, wherein
said V| region of said CD3 specific domain comprises at least one CDR2

region comprising the amino acid sequence: SEQ ID NO. 13.

The use, the method or the kit according to anyone of claims 1 to 13, wherein
said V_ region of said CD3 specific domain comprises at least one CDR1

region comprising the amino acid sequence: SEQ ID NO. 12.

The use, the method or the kit according to anyone of claims 1 to 14, wherein
said VH region of said CD3 specific domain comprises SEQ ID NO. 17, said
VH region of said CD19 specific domain comprises SEQ ID NO. 15, said VL
region of said CD3 specific domain comprises SEQ ID NO. 18 and/or said VL
region of said CD19 sp_ecific domain comprises SEQ ID NO. 16.

The use, the method or the kit according to anyone of claims 1 to 15, wherein
said bispecific single chain antibody construct comprises an amino acid

sequence selected from the group consisting of



17.

18.

19.

20.

21.
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(@) an amino acid sequence as depicted in SEQ ID NOs 2, 4, 6, or 8;

(b) an amino acid sequence encoded by a nucleic acid sequence as shown
in SEQIDNOs 1, 3,5,0r7;

(c) an amino acid sequence encoded by a nucleic acid sequence having at
least 70%, 80%, 90%, 95% or 99% identity to a nucleic acid sequence
of (b), wherein said amino acid sequence is capable of specifically
binding to CD3 and CD19; and

(d) an amino acid sequence encoded by a nucleic acid sequence which is
degenerate as a result of the genetic code to a nucleotide sequence of
(b), wherein said amino acid sequence is capable of specifically binding
to CD3 and CD19.

The use, the method or the kit according to anyone of claims 1 to 16, wherein

said variable domains are connected by additional linker sequences.

The use, the method or the kit according to anyone of claims 1 to 17, wherein
the daily administration is continued for at least 2 weeks, at least 3 weeks or at

least 4 weeks.

The use, the method or the kit according to anyone of claims 1 to 18, wherein
the pharmaceutical composition is administered in combination with one or

more further pharmaceutical agents.

The use, the method or the kit according to anyone of claims 1 to 19, wherein

the pharmaceutical composition is administered to a human patient.

The use, the method or the kit according to anyone of claims 1 to 20, wherein
the bispecific single chain antibody construct is to be administered in a daily
dose of less than 10ug to 80ug per square meter patient body surface area on

the first day.



