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Claims

1. A bispecific single chain antibody molecule comprising a first binding doghain
which is an antigen-interaction site, capable of binding to an epitope of Aiuman
and Callithrix jacchus, Saguinis oedipus or Saimiri sciureus CD3g¢/ (epsilon)
chain, wherein the epitope is part of an amino acid sequence comprised in the

group consisting of SEQ ID NOs. 2, 4, 6, or 8, and comprisgs at least the

amino acid sequence GIn-Asp-Gly-Asn-Glu (QDGNE), and 4 second binding

domain capable of binding o prostate-specific membrane gntigen (PSMA).

2. The polypeptide as defined in claim 1, wherein the gpitope is part of an amino
acid sequence comprised in the group consisting ¢ SEQ ID NOs:2, 4, 6 and 8
and comprises at least the amino acid sequencg’ Gin-Asp-Gly-Asn-Glu.

3. The bispecific single chain antibody moleglle of claim 1, wherein at least one

of said first or second binding domaini7 DR-grafted, humanized or human.

4. The bispecific single chain antibod olecu!e according to any one of claims 1
to 3, wherein the first binding domain capable of binding to an epitope of
human and non-chimpanzee/ primate CD3e chain comprises a VL region
comprising CDR-L1, CDR-l£2 and CDR-L3 selected from:

(2) CDR-L1 as depicted in SEQ ID NO. 27, CDR-L2 as depicted in SEQ ID

NO. 28 and CDR-L3 as depicted in SEQ 1D NO. 29;

CDR-L1 as depicted in SEQ ID NO. 117, CDR-L2 as depicted in SEQ

(b)

(c) CDR-L¥as depicted in SEQ ID NO. 153, CDR-L2 as depicted in SEQ

yiman and non-chimpanzee primate CD3¢ chain comprises a VH region

comprising CDR-H 1, CDR-H2 and CDR-H3 selected from:
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(a)

(b)

(c)

0

/

CDR-H1 as depicted in SEQ ID NO. 12, CDR-H2 as depicted in SEQ ID f“f

NO. 13 and CDR-H3 as depicted in SEQ ID NO. 14; /

CDR-H1 as depicted in SEQ ID NO. 30, CDR-HZ2 as depicted in SEQ ID
NO. 31 and CDR-H3 as depicted in SEQ ID NO. 32; jf
CDR-H1 as depicted in SEQ ID NO. 48, CDR-H2 as depicted i(pfgéEQ ID
NO. 49 and CDR-H3 as depicted in SEQ ID NO. 50: /

CDR-H1 as depicted in SEQ ID NO. 66, CDR-H2 as depigt’éd in SEQ ID
NO. 67 and CDR-H3 as depicted in SEQ ID NO. 68; /

CDR-H1 as depicted in SEQ ID NO. 84, CDR-H2 as dféplcted in SEQ ID
NO. 85 and CDR-H3 as depicted in SEQ ID NO. 86

CDR-H1 as depicted in SEQ 1D NO. 102, CDRfHZ as depicted in SEQ
ID NO. 103 and CDR-H3 as depicted in SEQ,JID NO. 104;

CDR-H1 as depicted in SEQ 1D NO. 120,f,jéDR H2 as depicted in SEQ
ID NO. 121 and CDR-H3 as depicted mﬁEQ D NO. 122;

CDR-H1 as depicted in SEQ ID NO ’138 CDR-H2 as depicted in SEQ
ID NO. 139 and CDR-H3 as deplct,é/:n SEQ ID NO. 140;

CDR-H1 as depicted in SEQ ID Kl'o‘ 156, CDR-H2 as depicted in SEQ
ID NO. 157 and CDR-H3 as dépicted in SEQ [D NO. 158; and

CDR-H1 as depicted in 8 ID NO. 174, CDR-H2 as depicted in SEQ

ID NO. 175 and CDR-H¥as depicted in SEQ ID NO. 176.

The bispecific single chag)/éntibody molecule according to any one of claims 1

to 4, wherein the ﬂrv;}/
human and non-chimp

selected from the,

inding domain capable of binding to an epitope of

anzee primate CD3e chain comprises a VL region

roup consisting of a VL region as depicted in SEQ ID NO.

35, 39, 125, 129/ 161 or 165.

The bispe fic single chain antibody molecule according to any one of claims 1
or 3 and’5, wherein the first binding domain capable of binding to an epitope of

and non-chimpanzee primate CD3e chain comprises a VH region

sejécted from the group consisting of a VH region as depicted in SEQ ID NO.
5,19, 33, 37, 51, 55,69, 73, 87, 91, 105, 109, 123, 127, 141, 145, 159, 163,
177 or 181.
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The bispecific single chain antibody molecule according to any one of claims jf"

to 7, wherein the first binding domain capable of binding to an epitopeg%f
human and non-chimpanzee primate CD3e chain comprises a VL regionﬁ;ﬁd a

&

VH region selected from the group consisting of: ff

(a) a VL region as depicted in SEQ ID NO. 17 or 21 and a V7 reg|on as
depicted in SEQ ID NO. 15 or 19; /

(b) a VL region as depicted in SEQ ID NO. 35 or 39 and r{,a f\/H region as
depicted in SEQ ID NO. 33 or 37; f

(c) a VL region as depicted in SEQ ID NO. 53 or 57fé;nd a VH region as
depicted in SEQ ID NO. 51 or 55; ff

(d)  a VL region as depicted in SEQ ID NO. 71 gr‘“gr75 and a VH region as
depicted in SEQ ID NO. 69 or 73; ;’f

(e) a VL region as depicted in SEQ ID NO},/éQ or 93 and a VH region as
depicted in SEQ IDNO. 87 or91;  /

(f) a VL region as depicted in SEQ ID NO. 107 or 111 and a VH region as
depicted in SEQ ID NO. 105 or 19 ;

(g) a VL region as depicted in SE9 ID NO. 125 or 129 and a VH region as
depicted in SEQ ID NO. 123 gr 127,

(h)  a VL region as depicted ivyéé@ ID NO. 143 or 147 and a VH region as

depicted in SEQ ID N;)/,/f 41 or 145;
(i) a VL region as depicted in SEQ ID NO. 161 or 165 and a VH region as

depicted in SEQ ?40. 159 or 163; and
1) a VL region as dgpicted in SEQ ID NO. 179 or 183 and a VH region as

depicted in SEQ ID NO. 177 or 181.

The bispecific sifigle chain antibody molecule according to claim 8, wherein
the first bindi 6/

chimpanze¢’ primate CD3¢ chain comprises an amino acid sequence selected
from the group consisting of SEQ ID NOs: 23, 25, 41, 43, 59, 61, 77, 79, 95,
97,113, 115, 131, 133, 149, 151, 167, 169, 185 or 187.

domain capable of binding to an epitope of human and non-

THe bispecific single chain antibody molecule according to any one of claims 1
o 9, wherein the second binding domain is capable of binding to human
PSMA and/or a non-Chimpanzee primate PSMA.

183



10

15

20

25

30

11.
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The bispecific single chain antibody molecule according to claim 10, wherein"’;

the bispecific single chain antibody molecule comprises a group of the
following sequences as CDR H1, CDR H2, CDR H3, CDR L1, CDR L2 and
CDR L3 in the second binding domain selected from:

a)

b)

f)

9)

1)
m)

n),/

CDR H1-3 of SEQ ID NO:
233;

CDR H1-3 of SEQ ID NO:

247;

CDR H1-3 of SEQ ID NO:

261;

CDR H1-3 of SEQ ID NO:

275;

CDR H1-3 of SEQ ID NO:

625;

CDR H1-3 of SEQ ID NO:

289;

CDR H1-3 of SEQ ID NO:

303;

7
jf

317; /

i
CDR H1-3 of SEQ IP NO:
i

331; /

/
CDR H1-3 of %EQ ID NO:

345: y/"l

CDR H1-;>f6f SEQ ID NO:

359 /
CDRfH‘I 3 of SEQ ID NO:

a7,

DR H1-3 of SEQ ID NO:

387;

CDR H1-3 of SEQ ID NO:

401;

226-228 and CDR L1-3 of SEQ 10 NO!
240-242 and CDR L1-3 of s;c,E’b ID NO:
254-256 and CDR L1-3/0f SEQ ID NO:

268-270 and CDF§L1 -3 of SEQ ID NO:

&
s

618-620 and GDR L1-3 of SEQ ID NO:

r

282—28@%nd CDR L1-3 of SEQ ID NO:

Vi
4

/

E

296298 and CDR L1-3 of SEQ ID NO:

f‘v

/
CDR H1-3 of SEQ ID Ngﬁf/?ﬂ 0-312 and CDR L1-3 of SEQ ID NO:

324-326 and CDR L1-3 of SEQ ID NO:
338-340 and CDR L1-3 of SEQ ID NO:
352-354 and CDR L1-3 of SEQ ID NO:
366-368 and CDR L1-3 of SEQ ID NO:
380-382 and CDR L1-3 of SEQ ID NO:

394-396 and CDR L1-3 of SEQ ID NO:

184
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12.

WO 2011/121110

0)

P)

q)

aa)

aby

ac)

CDR H1-3 of SEQ ID NO:

415;

CDR H1-3 of SEQ ID NO:

429;

CDR H1-3 of SEQ ID NO:

443;

CDR H1-3 of SEQ ID NO:

457,

CDR H1-3 of SEQ ID NO:

471;

CDR H1-3 of SEQ ID NO:

485;

CDR H1-3 of SEQ ID NO:

499:;

CDR H1-3 of SEQ ID NO:

513;

CDR H1-3 of SEQ ID NO:

527,

408-410 and CDR L1-

PCT/EP2011/055104

3 of SEQ ID NO: 413/

£
#

/
422-424 and CDR L1-3 of SEQ ID NQJ;%ZZ?-

436-438 and CDR L1-3 of SEQ IDf\IO 441-

450-452 and CDR L1

464-466 and CDR L1

J
/

/
492-494 and GDR L1

5
4

506-508 ard CDR L1

£
#

/

3 of SEQ ID NO: 455-

&

‘9‘\

3 of SEQ ID NO: 469-

&
4

6‘0{:
478-480 and CDR LA-3 of SEQ ID NO: 483-
3 of SEQ ID NO: 497-

-3 of SEQ ID NO: 511-

520-542 and CDR L1-3 of SEQ ID NO: 525-

ff

CDR H1-3 of SEQ ID NO: 534-536 and CDR L1-3 of SEQ ID NO: 539-

541;

555;

/

CDR H1-3 of SEQ ID/[N/(;/: 548-550 and CDR L1-3 of SEQ ID NO: 553-

CDR H1-3 of SEQ’{ID NO: 562-564 and CDR L1-3 of SEQ ID NO: 567-
/

569;

CDR H1-3 O/];f EQ ID NO: 576-578 and CDR L1-3 of SEQ ID NO: 581-

583,

/

597, ahd

CDR I?ff% of SEQ ID NO: 590-592 and CDR L1-3 of SEQ ID NO: 595-

CDI{H‘I—B of SEQ ID NO: 604-606 and CDR L1-3 of SEQ ID NO: 609-

1.

The bispecific single chain antibody molecule of claim 11, wherein the binding
omains are arranged in the order VH PSMA-VL PSMA-VH CD3-VL CD3 or
VL PSMA-VH PSMA-VH CD3-VL CD3. |
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13.

14.

15.

16.

17.

18.

19.

WO 2011/121110 PCT/EP2011/055104

the bispecific single chain antibody molecule comprises a sequence seiec;e“é

f(jyj]‘

from:

(a) an amino acid sequence as depicted in any of SEQ ID NOs: 23’7 251,
265, 279, 629, 293, 307, 321, 335, 349, 363, 377, 391, 405 "419 433,
447,461, 475, 489, 503, 517, 531, 545, 559, 573, 587, 601 or 615; and

(b) an amino acid sequence encoded by a nucleic acxd sequence as
depicted in any of SEQ ID NOs: 238, 252, 266, 280 630, 294, 308,
322, 336, 350, 364, 378, 392, 406, 420, 434, 44& 462 476, 490, 504,
518, 532, 546, 560, 574, 588, 602 or 616.

ra
&
i
&
#

A nucleic acid sequence encoding a bispecific @ifﬁgle chain antibody molecule
.e‘f.
as defined in any of claims 1 to 13. /
7
f‘f
A vector, which comprises a nucleic ach}fsequence as defined in claim 14.
{g‘

&
&

The vector of claim 15, wheremféaid vector further comprises a regulatory
sequence, which is operably ?mf(ed to said nucleic acid sequence defined in

claim 14. /
/

/

A . . .
The vector of claim 16, wherein said vector is an expression vector.
b4

A host transforr;]/eé or transfected with a vector defined in any of claims 15 to
17. Vs

/I

/

A proce é/for the production of a bispecific single chain antibody molecule
accor (’179 to any of claims 1 to 13, said process comprising culturing a host
def'médd in claim 18 under conditions allowing the expression of the bispecific

iﬁi}le chain antibody molecule as defined in any of claims 1 to 13 and

recovering the produced polypeptide from the culture.

186
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20.

21.

22.

23.

24.

25.

26.

27.

W0 2011/121110 PCT/EP2011/055104

fo'

/
A pharmaceutical composition comprising a bispecific single chain antibody /

molecule according to any one of claims 1 to 13, or produced according to thgf’

process of claim 19.

The pharmaceutical composition of claim 20 for use in the pr9ﬁiantion,

treatment or amelioration of cancer.

A bispecific single chain antibody molecule according to any oﬁpfé of claims 1 to
13, or produced according to the process of claim 1{9{; for use in the

prevention, freatment or amelioration of cancer. ,

é_y‘
Vi
o
&

The pharmaceutical composition of claim 21 or the bispecific single chain
antibody molecule of claim 22, wherein said cancyer’g is a solid tumor, preferably

a carcinoma or prostate cancer.

£
&
vf
#

The pharmaceutical composition of claimjﬁZjO, 21 or 23 or the bispecific single
chain antibody molecule of claim 22 orﬁ’S which, optionally further comprises

suitable formulations of carriers, stabilizers and/or excipients.

¢

/
The pharmaceutical compositioﬁfof claim 20, 21, 23 or 24 or the bispecific
i
single chain antibody molecglé of claim 22, 23 or 24, wherein said bispecific
/
single chain antibody moleclle or pharmaceutical composition is suitable to be

administered in combinafion with an additional drug.
/
/

The pharmaoeutical/éomposition or bispecific sihgle chain antibody molecule
of claim 25, wpéein said drug is a non-proteinaceous compound or a

i
proteinaceous Sompound.

The phaéeutical composition or the bispecific single chain antibody
molec aie/of claim 26, wherein said proteinaceous compound or non-
protginaceous compound is administered simultaneously or non-
ultaneously with the bispecific single chain antibody molecule of claim 22,

. 3, or 24, or the pharmaceutical composition according to claim 20 or 21.

187
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28.

29.

30.

31.

32.

33.

34.

35.

36.

WO 2011/121116

PCT/EP2011/055104

Use of a bispecific single chain antibody molecule as defined in any of claims
1 to 13, or produced according to claim 19, for the preparation gf'j a
pharmaceutical composition for the prevention, treatment or amelioratigﬁy of a

4
S

disease.

A method for the prevention, treatment or amelioration of q;‘éisease in a
subject in the need thereof, said method comprising the step{,,cﬁc administration
of an effective amount of a pharmaceutical composition of gléim 20 or 21.

The method of claim 29 or the use of claim 28, wherej,rfffsaid disease is cancer.

The method or use of claim 30, wherein said cancer is a solid tumor,

£

preferably a carcinoma or prostate cancer.  /
vﬂ"

&
&

The method of any of claims 29 to 31 orﬁftﬁe use of claim 28, 30 or 31, wherein
said pharmaceutical composition if,//administered in combination with an
additional drug. f’"f

Ve
/

The method or use of claim,/32, wherein said drug is a non-proteinaceous
/

compound or a proteinaceods compound.

The method or use of glaim 33, wherein said proteinaceous compound or non-
proteinaceous co%ound is administered simultaneously or non-

simultaneously with a pharmaceutical composition according to claim 20 or 21.
//

The methodé any one of claims 29 to 34 or the use of claim 28, or 30 to 34,

wherein %éd subject is a human.

'énprising a bispecific single chain antibody molecule as defined in any
claims 1 to 13, a nucleic acid molecule as defined in claim 14, a vector as

A

defined in any of claims 15 to 17, or a host as defined in claim 18.
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Claims

A bispecific single chain antibody molecule comprising a first binding domain
which is an antigen-interaction site, capable of binding to an epitope of human
and Callithrix jacchus, Saguinis oedipus or Saimiri sciureus CD3e (epsilon) chain,
wherein the epitope is part of an amino acid sequence comprised in the group
consisting of SEQ ID NOs. 2, 4, 6, or 8, and comprises at least the amino acid
sequence GIn-Asp-Gly-Asn-Glu (QDGNE), and a second binding domain capable
of binding to human prostate-specific membrane antigen (PSMA) and/or to a non-
Chimpanzee primate PSMA, and wherein the bispecific single chain antibody
molecule comprises a group of the following sequences as CDR H1, CDR H2,
CDR H3, CDR L1, CDR L2 and CDR L3 in the second binding domain selected

from:

a) CDR H1-3 of SEQ ID NO: 226-228 and CDR L1-3 of SEQ ID NO: 231-
233;

b) CDR H1-3 of SEQ ID NO: 240-242 and CDR L1-3 of SEQ ID NO: 245-
247,

c) CDR H1-3 of SEQ ID NO: 254-256 and CDR L1-3 of SEQ ID NO: 259-
261;

d) CDR H1-3 of SEQ ID NO: 268-270 and CDR L1-3 of SEQ ID NO: 273-
275;

e) CDR H1-3 of SEQ ID NO: 618-620 and CDR L1-3 of SEQ ID NO: 623-
625;

f) CDR H1-3 of SEQ ID NO: 282-284 and CDR L1-3 of SEQ ID NO: 287-
289;

9) CDR H1-3 of SEQ ID NO: 296-298 and CDR L1-3 of SEQ ID NO: 301-
303;

h) CDR H1-3 of SEQ ID NO: 310-312 and CDR L1-3 of SEQ ID NO: 315-
317;

i) CDR H1-3 of SEQ ID NO: 324-326 and CDR L1-3 of SEQ ID NO: 329-
331;

i) CDR H1-3 of SEQ ID NO: 338-340 and CDR L1-3 of SEQ ID NO: 343-
345;
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k)

P)

q)

aa)

CDR H1-3 of SEQ ID NO:

359;

CDR H1-3 of SEQ ID NO:

373;

CDR H1-3 of SEQ ID NO:

387;

CDR H1-3 of SEQ ID NO:

401;

CDR H1-3 of SEQ ID NO:

415;

CDR H1-3 of SEQ ID NO:

429;

CDR H1-3 of SEQ ID NO:

443;

CDR H1-3 of SEQ ID NO:

457:;

CDR H1-3 of SEQ ID NO:

471,

CDR H1-3 of SEQ ID NO:

485;

CDR H1-3 of SEQ ID NO:

499;

CDR H1-3 of SEQ ID NO:

513,

CDR H1-3 of SEQ ID NO:

527,

CDR H1-3 of SEQ ID NO:

541,

CDR H1-3 of SEQ ID NO:

555;

CDR H1-3 of SEQ ID NO:

569;

CDR H1-3 of SEQ ID NO:

583;

352-354 and CDR L1-3 of SEQ ID NO:

366-368 and CDR L1-3 of SEQ ID NO:

380-382 and CDR L1-3 of SEQ ID NO:

394-396 and CDR L1-3 of SEQ ID NO:

408-410 and CDR L1-3 of SEQ ID NO:

422-424 and CDR L1-3 of SEQ ID NO:

436-438 and CDR L1-3 of SEQ ID NO:

450-452 and CDR L1-3 of SEQ ID NO:

464-466 and CDR L1-3 of SEQ ID NO:

478-480 and CDR L1-3 of SEQ ID NO:

492-494 and CDR L1-3 of SEQ ID NO:

506-508 and CDR L1-3 of SEQ ID NO:

520-522 and CDR L1-3 of SEQ ID NO:

534-536 and CDR L1-3 of SEQ ID NO:

548-550 and CDR L1-3 of SEQ ID NO:

562-564 and CDR L1-3 of SEQ ID NO:

576-578 and CDR L1-3 of SEQ ID NO:

182
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ab)  CDR H1-3 of SEQ ID NO: 590-592 and CDR L1-3 of SEQ ID NO: 595-

597; and
ac) CDR H1-3 of SEQ ID NO: 604-606 and CDR L1-3 of SEQ ID NO: 609-

611.

The bispecific single chain antibody molecule of claim 1, wherein the binding
domains are arranged in the order VH PSMA-VL PSMA-VH CD3-VL CD3 or VL
PSMA-VH PSMA-VH CD3-VL CD3.

The bispecific single chain antibody molecule according to claim 2, wherein the

bispecific single chain antibody molecule comprises a sequence selected from:

(a) an amino acid sequence as depicted in any of SEQ ID NOs: 237, 251,
265, 279, 629, 293, 307, 321, 335, 349, 363, 377, 391, 405, 419, 433,
447, 461, 475, 489, 503, 517, 531, 545, 559, 573, 587, 601 or 615; and

(b) an amino acid sequence encoded by a nucleic acid sequence as depicted
in any of SEQ ID NOs: 238, 252, 266, 280, 630, 294, 308, 322, 336, 350,
364, 378, 392, 406, 420, 434, 448, 462, 476, 490, 504, 518, 532, 546,
560, 574, 588, 602 or 616.

The bispecific single chain antibody molecule according to any one of claims 1 to

3, wherein the bispecific single chain antibody contains a tag.

The bispecific single chain antibody molecule according to claim 4 wherein the

tag is a C-terminal His-tag.

A nucleic acid sequence encoding a bispecific single chain antibody molecule as

defined in any of claims 1 to 5.
A vector, which comprises a nucleic acid sequence as defined in claim 6.

The vector of claim 7, wherein said vector further comprises a regulatory

sequence, which is operably linked to said nucleic acid sequence defined in claim

6.
The vector of claim 8, wherein said vector is an expression vector.
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10.

11.

12.

13.

14.

15.

- 16.

17.

A host cell transformed or transfected with a vector defined in any of claims 7 to
9.

A process for the production of a bispecific single chain antibody molecule
according to any of claims 1 to 5, said process comprising culturing a host cell
defined in claim 10 under conditions allowing the expression of the bispecific
single chain antibody molecule as defined in any of claims 1 to 5 and recovering

the produced polypeptide from the culture.

A pharmaceutical composition comprising a bispecific single chain antibody
molecule according to any one of claims 1 to 5, or produced according to the

process of claim 11.

The pharmaceutical composition of claim 12 for use in the prevention, treatment

or amelioration of cancer.

A bispecific single chain antibody molecule according to any one of claims 1 to 5,
or produced according to the process of claim 11, for use in the prevention,

treatment or amelioration of cancer.

The pharmaceutical composition of claim 13 or the bispecific single chain
antibody molecule of claim 14, wherein said cancer is a solid tumor, preferably a

carcinoma or prostate cancer.

The pharmaceutical composition of claim 12, 13 or 15 or the bispecific single
chain antibody molecule of claim 12 or 13 which, optionally further comprises

suitable formulations of carriers, stabilizers and/or excipients.

The pharmaceutical composition of claim 12, 13, 15 or 16 or the bispecific single
chain antibody molecule of claim 14, 15 or 16, wherein said bispecific single chain
antibody molecule or pharmaceutical composition is suitable to be administered in

combination with an additional drug.
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18.

19.

20.

21.

The pharmaceutical composition or bispecific single chain antibody molecule of

claim 17, wherein said drug is a non-proteinaceous compound or a proteinaceous

compound.

The pharmaceutical composition or the bispecific single chéin antibody molecule
of claim 18, wherein said proteinaceous compound or non- proteinaceous
compound is administered simultaneously or non-simultaneously with the
bispecific single chain antibody molecule of claim 14, 15, or 16, or the

pharmaceutical composition according to claim 12 or 13.

Use of a bispecific single chain antibody molecule as defined in any of claims 1 to
5, or produced according to claim 11, for the preparation of a pharmaceutical

composition for the prevention, treatment or amelioration of a disease.
A kit comprising a bispecific single chain antibody molecule as defined in any of

claims 1 to 5, a nucleic acid molecuie as defined in claim 6, a vector as defined in

any of claims 7 to 9, or a host cell as defined in claim 10.
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