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interaction with OX40L. This interaction is mediated by the binding of trimeric 

OX IOL to CD 134. In current anti-cancer therapies, the use of trimerized 0X40 

ligand is proposed as a more effective agent than anti-()X40 antibodies (Morris et 

al. Mol Immunol 2007; 44: 3112-3121). 

The present iftveatieBr-disclosiire provides a binding molecule comprising 

(a) a heavy chain variable region comprising the amino acid sequence of figure 

10 27, or a variant of that sequence having 1, 2 or 3 amino acid substitutions,' 

and/or 

(b) a light chain variable region comprising the amino acid sequence of figure 27, 

or a variant of that sequence having 1, 2 or 3 amino acid substitutions. 

The disclosure Hwentioa-further provides a binding molecule comprising 

15 (a) a heavy chain variable region comprising the amino acid sequence of figure 

26, or a variant of that sequence having 1, 2 or 3 amino acid substitutions,' 

and/or 

(b) a light chain variable region comprising the amino acid sequence of figure 26 

or a variant of that sequence having 1, 2 or 3 amino acid substitutions. 

20 In some embodiments, the isolated binding, molecules bind to human 

CD 134. The binding molecules of the disclosure iayeatieB-mav not prevent human 

CD134 (0X40) receptor binding to 0X40 ligand (OX40L). 

Such binding molecules include suitable anti-CD 134 antibodies, antigen-

binding fragments of the anti-CD134 antibodies, and derivatives of the anti-CD134 

25 antibodies. 

In one aspect, there is provided an isolated antibody that binds human 

CD 134. comprising a light chain variable region (VL) of SEQ ID NQ: 98 and a 

heavy chain variable region (VH) comprising heavy chain complementarity 

determining regions (HCDRXs HCDR1. HCDR2 and HCDR3. optionally having 1. 2 

30 or 3 amino acid substitutions in the VL of SEQ ID NCK 98. 
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In another aspect, there is provided an isolated antibody that binds human 

CD 134. comprising a light chain variable region (VL) of SEQ ID N(K 100 and, a 

heavy chain variable region (VH) comprising heavy chain complementarity 

determining regions (H.CDR)s HCDR1. HCDR2 and HCDR3, optionally having 1. 2 

5 or 3 amino acid substitutions in the VL of SEQ ID NQ: 100. 

In another aspect, there is provided an isolated agonistic antibody that 

binds human CD134. comprising a light chain variable region (VL) and a heavy 

chain variable region (VH) comprising heavy chain complementarity determining 

regions (HCDR)s HCDR1. HCDR2 and HCDR3. and light chain complementarity 

10 determining regions (LCDR)s LCDR1, LCDR2 and LCDR3, wherein 

a. the HCDR1 comprises the amino acid sequence of SEQ 11) NO"- 14; 

b. the HCDR2 comprises the amino acid sequence of SEQ ID NQs:l5, 

141. 142 or 143; 

c. the HCDR3 comprises the amino acid sequence of SEQ ID NQs: 16. 

15 1.44 or 145; 

d. the LCDR1 comprises the amino acid sequence of SEQ ID NO: 17; 

e. the LCDR2 comprises the amino acid sequence of SEQ ID NQ: 18; 

and 

f. the LCDR3 comprises the amino acid sequence of SEQ ID NQ: 19; 

20 with the proviso that the antibody does not comprise the VH 

comprising the HCDRl.the HCDR2 and the HCDR3 amino acid 

sequences of SEQ ID NQs: 14. 15 and 16. and the VL comprising the 

LCDR1, the LCDR2 and the LCDR3 amino acid sequences of SEQ ID 

NOs: 17. 1.8 and 19. 

25 In another aspect, there is provided an isolated agonistic antibody that 

binds human CD 134. comprising a light chain variable region (VL) and a heavy 

chain variable region (VH) comprising heavy chain complementarity determining 

regions (HCDR)s HCDRl. HCDR2 and HCDR3, and light chain complementarity 

determining regions (LCDR)s LCDR1. LCDR2 and LCDR3, wherein 

30 a. the HCDRl comprises the amino acid sequence of SEQ ID NQ: 6; 

b. the HCDR2 comprises the amino acid sequence of SEQ 11) NOs:7. 

1.35. 136. 137 or 138; 
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c. the HGDR3 comprises the amino acid sequence of SEQ II) NQs: 8, 

139 or 140; 

d. the LCDRl comprises the amino acid sequence of SEQ ID NQ: 9; 

e. the LCDR2 comprises the amino acid sequence of SEQ ID NQ: 10; 

and 

f. the LCDR3 comprises the amino acid sequence of SEQ ID NO: 11; 
g. with the proviso that the antibody does not comprise the YH 

comprising the HCDRl, the HCDR2 and the HCDR3 amino acid 

sequences of SEQ ID NO^s 6, 7 and 8, and the VL comprising the 

LCDRl, the LCDR2 and the LCDR3 amino acid sequences of SEQ ID 

NOs: 9, 10 and 11. 

In some embodiments the binding molecule binds to human CD 134 with a 

Kd of 1 x 10 7 M or less. The binding molecule has agonist activity on human 

CD 134 on T- effector cells and/or antagonistic activity on human CD134 on T-

regulator cells. In some further embodiments, the binding molecule is a human 

monoclonal antibody that specifically binds human CD 134 with a Kd of 100 nM or 

less, for example less than 50nM, or less than 20 nM. 

The present disclosure iayeafeee-also provides a composition that comprises 

one or more of the binding molecules and a pharmaceutically acceptable carrier. In 

some embodiments, the binding molecule is a human monoclonal anti-CD 134 

antibody or 
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an antigen-binding fragment thereof. In another aspect, there is provided a 

pharmaceutical composition comprising the antibody as disclosed herein and a 

pharmaceutical.lv acceptable carrier. The composition may further comprise 

additional pharmaceutical agents, such as immunotherapeutic agents, 

5 chemotherapeutic agents, and hormonal therapeutic agents. 

The present disclosure is¥efffeiee-further provides diagnostic and 

therapeutic methods of using the binding molecules. In some embodiments is 

provided a method of treating or preventing cancer in a mammal, comprising 

administering to the mammal a therapeutically effective amount of a binding 

10 molecule or a composition comprising a binding molecule as disclosed herein. In 

some other embodiments, the disclosure provides a method of enhancing an 

immune response in a mammal, comprising administering to the mammal a 

therapeutically effective amount of a binding molecule or a composition comprising 

a binding molecule. In some embodiments, the binding molecule used in the 

15 methods is a human monoclonal anti-CD 134 antibody or an antigen-binding 

fragment thereof, which binds to human CD 134, wherein the antibody does not 

prevent human CD 134 (0X40) receptor binding to 0X40 ligand (QX40L). In 

another aspect, there is provided use of an antibody as defined herein in the 

manufacture of a medicament for enhancing an immune response. In another 

20 aspect, there is provided use of an antibody as defined herein in the manufacture of 

a medicament for the treatment of cancer. 

The present disclosure inventkm-further provides nucleic acid molecules 

that encode an amino acid sequence of a binding molecule, vectors comprising such 

nucleic acids, host cells comprising the vectors, and methods of preparing the 

25 binding molecules. I n another aspect, there is provided an isolated nucleic acid 

molecule encoding the VH or the VL as disclosed herein. In another aspect, there is 

provided a vector comprising the nucleic acid molecule as defined herein. I n 

another aspect, there is provided a host cell comprising the vector as defined 

herein. 

30 The disclosure also provides other aspects, which will be apparent from the 

entire disclosure, including the claims. 
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Description of the Figures 

Figure 1. Time course and dose effect of exposure to PHA-M on surface human 

CD 134 expression of human T lymphocytes. 

Figure 2. Human CD 134 expression on resting and on PHA-M-activated human 

CD4 T lymphocytes. 

Figure 3. Binding characteristics of mouse anti-human CD 134 antibodies clone 

ACT35, clone 12H3, and clone 20E5 on PHA-M-stimulated human CD 134 

expressing T lymphocytes. 



Claims 

1. An isolated antibody that binds human CD 134, comprising a light chain variable 

region (VL) of SEQ ID NQ: 98 and a heavy chain variable region (VH) comprising 

heavy chain complementarity determining regions (HCDR)s HCDRl. HCDR2 and 

HCDR3. optionally having 1. 2 or 3 amino acid substitutions in the VL of SEQ ID 

NO: 98. 

2. The antibody of claim 1. wherein the VH comprises the amino acid sequence of SEQ 

ID NQ: 134. optionally having 1. 2 or 3 amino acid substitutions in the VH of SEQ ID 

NO: 134. 

3. The antibody of claim 2. wherein the VH comprises the amino acid sequence of SEQ 

ID NQ: 97. optionally having 1. 2 or 3 amino acid substitutions in the VH of SEQ ID 

NO: 97. 

4. The antibody of claim 1. wherein the HCDR3 comprises the amino acid sequence of 

SEQ ID NOs: 8. 139 or 140. 

5. The antibody of claim 4. wherein the HCDR2 comprises the amino acid sequence of 

SEQ ID NOs: 7. 135. 136. 137 or 138. 

6. The antibody of claim 5. wherein the HCDRl comprises the amino acid sequence of 

SEQ ID NO: 6. 

7. The antibody of claim 2. wherein: 

a. the VL comprises the amino acid sequence of SEQ ID NOs: 62 or 63: and the 

VH comprises the amino acid sequence of SEQ ID NOs: 64. 65. 66. 101. 102. 

103. 104. 105. 106. 107. 108. 109. 110. 111. 112. 113. 114. 115. 116. 117. 118. 

149. 150 or 151. optionally having 1. 2 or 3 amino acid substitutions at the VH 

linear amino acid residue positions 11, 56 or 106; or 

b. the VL and the VH comprise the amino acid sequences of' 

i. SEQ ID NOs; 62 and 64, respectively 

ii. SEQ ID NOs: 62 and 65, respectively 

iii. SEQ ID NOs: 62 and 66, respectively 

iv. SEQ ID NOs: 63 and 64. respectively 

v. SEQ ID NOs'- 63 and 65. respectively or 

vi. SEQ ID NOs: 63 and 66. respectively. 

8. The antibody of claim 7. wherein the 1. 2 or 3 amino acid substitutions at the VH 

linear amino acid residue positions are VI1L. D56G. D56A. D56S, D56E, M106L or 
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9. The antibody of claim 8. wherein the antibody binds to an epitope of the extracellular 

domain of human CD 134 comprising the amino acid sequence of SEQ ID NQ: 34. 

SEQ ID NO: 35; SEQ ID NQ: 36. SEQ ID NQ: 38 or SEQ ID NQ: 92. 

10. The antibody of claim 1. wherein the antibody is humanized or Delmmunized™. 

11. The antibody of claim 1. wherein the antibody is an agonist of CD134. 

12. The antibody of claim 11. wherein the antibody is of IgGl. IgG2. IgG3 or IgG4 

isotvpe. 

13. The antibody of claim 12. wherein the antibody comprises a substitution in an Fc 

region. 

14. The antibody of claim 13, wherein the substitution modulates binding of the antibody 

to an Fc gamma receptor (FcyR) or to a neonatal Fc receptor (FcRn). 

15. The antibody of claim 14. wherein the substitution comprises a S267E/L328F 

substitution, an E233D/G237D/H268D/P271G/A330R substitution, a 

V234A/G237A/P238S/H268A/V309L/A330S/P381S substitution, or a 

M252Y/S254T/T256E substitution, wherein residue numbering is according to the 

EU Index. 

16. An isolated nucleic acid molecule encoding the VH or the VL of claim 2. 

17. A vector comprising the nucleic acid molecule of claim 16. 

18. A host cell comprising the vector of claim 17. 

19. Use of an antibody of claim 2 in the manufacture of a medicament for enhancing an 

immune response. 

20. Use of an antibody of claim 2 in the manufacture of a medicament for the treatment 

of cancer. 

21. The use of claim. 20. wherein the cancer is prostate cancer, colon cancer. lung cancer, 

hematological malignancy, melanoma or bladder cancer. 

22. A pharmaceutical composition comprising the antibody of claim 2 and a 

pharmaceuticallv acceptable carrier. 

L23. An isolated antibody that binds human CD 134, comprising a light chain 

variable region (VL) of SEQ ID NO: 100 and a heavy chain variable region (VH) 

comprising heavy chain complementarity determining regions (HCDR)s HCDRl, 

HCDR2 and HCDR3, optionally having 1, 2 or 3 amino acid substitutions in the VL of 

SEQ ID NO: 100. 

2r24. The antibody of claim 234. wherein the VH comprises the amino acid 

sequence of SEQ ID NO: 152, optionally having 1, 2 or 3 amino acid substitutions in 

the VH of SEQ ID NO: 152. 
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£T25. The antibody of claim ^24. wherein the VH comprises the amino acid 

sequence of SEQ ID NO: 99, optionally having 1, 2 or 3 amino acid substitutions in 

the VH of SEQ ID NO: 99. 

4T26. The antibody of claim 423, wherein the HCDR3 comprises the amino acid 

sequence of SEQ ID NOs: 16, 144 or 145. 

5T27. The antibody of claim 426. wherein the HCDR2 comprises the amino acid 

sequence of SEQ ID NOs: 15, 141, 142 or 143. 

6.28. The antibody of claim §27. wherein the HCDRl comprises the amino acid 

sequence of SEQ ID NO: 14. 

-7T29. The antibody of claim 324. wherein: 

a. the VL comprises the amino acid sequence of SEQ ID NOs: 67 or 68; and 

the VH comprises the amino acid sequence of SEQ ID NOs: 69, 70, 71, 119, 

120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 146, 147 or 

148, optionally having 1, 2 or 3 amino acid substitutions at the VH linear 

amino acid residue positions 11, 55 or 99," or 

b. the VL and the VH comprise the amino acid sequences of 

i. SEQ ID NOs: 67 and 69, respectively; 

ii. SEQ ID NOs: 67 and 70, respectively,' 

iii. SEQ ID NOs: 67 and 71, respectively," 

iv. SEQ ID NO:s 68 and 69, respectively; 

v. SEQ ID NOs: 68 and 70, respectively," or 



139 

vi. SEQ ID NOs^ 68 and 71, respectively. 

8T30. The antibody of claim 329, wherein the 1, 2 or 3 amino acid substitutions at 

the VH linear amino acid residue positions are VI1L, N55Q, N55A, N55E, M99L or 

M99I. 

0T8 1. The antibody of claim 830. wherein the binding molecule binds to an epitope 

of the extracellular domain of human CD 134 comprising the amino acid sequence of 

SEQ ID NO: 34, SEQ ID NO: 35; SEQ ID NO: 36, SEQ ID NO: 38 or SEQ ID NO: 92. 

10;32. The antibody of claim 423, wherein the antibody is humanized or 

Delmmunized™. 

14;33. The antibody of claim 423. wherein the antibody is an agonist of CD 134. 

42T34. The antibody of claim 4433. wherein the antibody is of IgGl, IgG2, IgG3 or 

IgG4 isotype. 

4-3r35. The antibody of claim 4234, wherein the antibody comprises a substitution in 

an Fc region. 

44r36. The antibody of claim 4335, wherein the substitution modulates binding of 

the antibody to an Fc gamma receptor (FcyR) or to a neonatal Fc receptor (FcRn). 

45T37. The antibody of claim 4436. wherein the substitution comprises a 

S267E/L328F substitution, an E233D/G237D/H268D/P271G/A330R substitution, a 

V234A/G237A/P238S/H268A/V309L/A330S/P331S substitution, or a 

M252Y/S254T/T256E substitution, wherein residue numbering is according to the 

EU Index. 

4&-3H. An isolated nucleic acid molecule encoding the VH or the VL of claim 224. 

4-T-.39. A vector comprising the nucleic acid molecule of claim 4638. 

48T40, A host cell comprising the vector of claim 4739. 

4#T41 . Use of an antibody of claim 24 in the manufacture of a medicament for A-

Hietbed-ef-enhancing an immune response4fi-«-«ttbjee%r«©ffipesfflg-«dfflifHrste¥iH^4e-

the-subjee#4a-aeed thoree^4he-ajatihedy-ef-e3aaH^ for ar4HBe-suffieiea#4e-eAaaee-the 

immuae-^espease. 

2Qr42. Use of an antibody of claim 24 in the manufacture of a medicament for the 

treatment of cance cA-m-et-hed of troafej^anHee^ia-a-s^hieetr-eefflirBasing 

aJmAfiieteriag-fee the subjeet4B-fl^ed-4heferf-feh&-afffeibedy-ef-elaim 2-fefL-a-feae-

6jaffieieB44e troat-fche-eaaeef. 

24T43. The method use of claim 3042, wherein the cancer is prostate cancer, colon 

cancer, lung cancer, hematological malignancy, melanoma or bladder cancer. 
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22T44. A pharmaceutical composition comprising the antibody of claim -2-2 1 and a 

pharmaceutically acceptable carrier. 

gg_i4a46ekefee^tB^ibedy4ha^-MB46-baffiaH--GDl 34; eompristBg—a^ighfe-ebaiH-yafkeye-

¥egkB3-(¥L)-9f SEQ4D-NO: 98 and-a-hoavy cham^ variableHPegien^VH) coa^rifa&g-

|t0Qyy-6jaaj:Br-eeflarpleffleMafity'''detei,'miBiBg-fegieB^-4HCDR)^ HXJDfi3-asd-

HCDRr37-»ption.aily having 1, 2 o?-3 amino-^eidr-stthstitotiefla4fl-4l^ VL of SEQ ID-

NO: m 
M^-5%£!-~a«%ifeed^'e#-ekfflB3-~23rjwhe«jia~4fee~V4=^^ 

ID44©^-434repti©MlIy4MM-»g-lrr^^ei^3~«Hffie~a«idr««i3s£i^^ 

^-The-afffeibedy of claim 24, wherein the VH eefB^ri^e6-4lMMmi«e-^ad-6e^aeB«e-^f-SEQ-

ID NQ- 97,"" optioH^jjybavi-Bg 1, 2 or 3 VH-of SEQ4B-

NQ-»5T 

g&^Fhe-aatikedy of claim-23'; wfeefein-tho' H€DR3 eeiBrpriBe6-the-«affle-aeid-8e^eBee-ef-

SEQ ID NOs: 8, 139 or 140r 

2-?T4%e-aatibedy--rf^laiffl-^67-whe¥eia-4he-H€BB2-eeffl:peBes-th:e--agHee_a^id-se^iicncc of-

SBQ4B440e^H^H^Hr33^4^ 

28r-¥he--aatibedy-&^lftHBr^37^¥h^reiar4he-H€BRrlr-eomprise6-fehe amino acid-s&qtte^aee-ef-

SEQ ID NO: 6. 

•29. The antibody of (Aaiffi-247-w-horom: 

fh—the493-eempB6ee-tlto-ysffito-fleidH5e^«eBee-e#-SEQ4B-N:06^-@S-eF-S3H»d: 

tbe-VH-^ejatprisefl-^febe-amifto-aeid-eeqtteaec of •SEQ43^-NOfr4M7-667-§€T-lQ:l^~ 

44-8, 149, 159-or-151, 80ieml3y4tavi:ng"l;-'2"OT--3'aHMm^-fbeM-eHb6ti:fe«feeft6-£^ 

the VH-te^af-afflAfliO • a-eM-r esMtte peskieas-44r-&6-ef-t0^-e¥ 

b-.—tfee-45^ffldr4fee-Vit-e©fflpese-tl:ie-aiBiB«--fteidr-seqtteeees-©f 

i-.—SE^^B-NOs^-SS-afyr^r^espeetively^ 

it—SEQ ID NOs: 82 aadr-g^T^peepcctivcly; 

iih—SEQ ID NOs: 62 and 6ft; yespemvely; 

W-.—SS^-fl^^KJs^S-asd-Mri^speetively? 

—SEQ^D^Os^S-BBdr-g&r^espeetwely^-ef 



g-Qr^Hke-aatibedy of cl-aim^Mlrwhe^eia^h^, 2 or 3 afBjae-aeid-^«fe{rti#tttiBBfi-M4heA^ 

fa tear amino aeM-TOsidtte-pesitieas-are V11L, B-5€€it49&6ArI>56S; P56E} M4Q#L-ef-

jyn-4%e-«iMbedy-of^taHB' 30; whereia4he--aatibedy bmds-te-aB-eptfeepe-ef4he-

ejsfeaeettftkir doma-in'-ef-h-u-majBr€&4S4-comprisiB.g the amiae-aeyr«eqtteeee-ef-i§EQ-

ffi-NO^ t. SEQ ID NG^43Kf-K)-NO; 36, SEQ4B-NO^>^-SEQ ID NQMKk 

32, The -afrttbedy-ef^feam-28', wbefeiH-^he-affybody is btMHiHag&dr-erf^efaHmmiaed^ 

g-gr^Ffee-aatebedy of claim 23,' •wbe¥eifr4be-ai:>rfebedy4s-^B--ag&Bi^#-ef-€IMr347 

347-The~aaMfeedy-e£«iai«4^rwfee¥eiB^he--aa^ifee4y4s~ef4g^^ 

isetyper 

gj^Ehe-aatibedy ef-elaim-Mj-^wbe^eift-fehc antibody-ecmfnases a substitu-tia&4n an-Fc-

^egiear 

gfe-Tfee-aatibody ef-elaHB-^OT-wbercin the siibstitirtiea-medulatcs binding of the antibody 

te-aa-Pc gamiim-^eepte^eYB^-e^-te-^i nGoaatel-Pe-peeeptor (FcRn). 

•17. The aftfribody of claim-#£r wherein the oubf.tit-utio-n 

gabstitution, aa-^E2#3IMa4^33IMB68D/P2714S/A^0Br^jbsti#tttieflT-a-

Y234A/G333A/P2S8S/B2€MAZ^)«3/A3-g©S/i^^ 

M35-3¥/S2MT/T256E sabsfetefeiearwhefei.il rosiduenft:ambe¥iftg46-aeeefdifig4e4be-

EU4fi4e3fc 

^ST-7^''isolatedH3aetei0-aeid-air€Aeeiiie''CQeedjag4h^-¥ii-e¥-tbe-V:L--9f claim.' 24. 

•30. A vecto^eeeapfisiag-fche-aaelcic acidHgtelee«ie-ef-Glaim-3S7 

4&rA-be64r-eetl comprising the vcctoM#ekaa3-3-ftr 

44rA-o«titodr-ef-efibAaeifi^ffl4iaimH3e-^e6pea6e4BH>-s«bjeet7-e6iBrpisM^-e4B3iBjsteBag™ 

*e4he-stibjeeMBHaeed-4h€^eef4he-aatibedy-ef-eMiBr-34^¥-ar4iaie-6tifieieHt-t©-eBbaaee' 

t-he imam no re^petwer 

42-A-aiet hod of fa?&a^iag-eaaee¥4B-a-subject, coiapgaiag-adHtiaisteriag te4he-sabjeek4B-

aeed-febe^eef the antibody of claim 24-^Ma-femo sufficion^4e-teea#-thc cancer. 

43v-¥he-atetbed^f claim 42rwbegeia-fehe-eaacor i-s-^festate-eaaeegr-eeloa^ftaee^rtfflg-

eaaeejPrfeearateiegieahfaalig&aBeyrfflolanoma-ep-bladder cancer. 
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44. A-pbarmaeeutieal-eempeB-ifeie-n-eomprisi-ng-thG-antibody ef-ekum 24-and a-

piwfflfi^tee^Meallj^-aeeep^aWe-eaffle^T 

45. An isolated agonistic antibody that binds human CD 134, comprising a light chain 

variable region (VL) and a heavy chain variable region (VH) comprising heavy chain 

complementarity determining regions (HCDR)s HCDRl, HCDR2 and HCDR3, and 

light chain complementarity determining regions (LCDR)s LCDRl, LCDR2 and 

LCDR3, wherein 

a. the HCDRl comprises the amino acid sequence of SEQ ID NO: 14; 

b. the HCDR2 comprises the amino acid sequence of SEQ ID NOs: 15, 141, 

142 or 143; 

c. the HCDR3 comprises the amino acid sequence of SEQ ID NOs: 16, 144 or 

145; 

d. the LCDRl comprises the amino acid sequence of SEQ ID NO: 17; 

e. the LCDR2 comprises the amino acid sequence of SEQ ID NO: 18," and 

f. the LCDR3 comprises the amino acid sequence of SEQ ID NO: 19; 

with the proviso that the antibody does not comprise the VH comprising 

the HCDRl,the HCDR2 and the HCDR3 amino acid sequences of SEQ ID 

NOs: 14, 15 and 16, and the VL comprising the LCDRl, the LCDR2 and 

the LCDR3 amino acid sequences of SEQ ID NOs: 17, 18 and 19. 

46. The isolated antibody of claim 45, wherein the antibody comprises the HCDRl, the 

HCDR2 and the HCDR3 sequences of 

a. SEQ ID NOs: 14, 15, 144, respectively, 

b. SEQ ID NOs: 14, 141, 16, respectively,' 

c. SEQ ID NOs: 14, 142, 16, respectively; 

d. SEQ ID NOs: 14, 141, 144, respectively,' or 

e. SEQ ID NOs: 14, 142, 144, respectively. 

47. The isolated antibody of claim 45, wherein the antibody is humanized, 

Delmmunized™ or human. 

48. The isolated antibody of claim 47, wherein the antibody is of IgGl, IgG2, IgG3 or 

IgG4 isotype. 



49. The isolated antibody of claim 48, wherein the antibody comprises a substitution in 

an Fc region that modulates binding of the antibody to an Fc gamma receptor (FcyR) 

or to a neonatal Fc receptor (FcRn), wherein the substitution comprises a 

S267E/L328F substitution, an E233D/G237D/H268D/P271G/A380R substitution, a 

V234A/G237A/P238S/H268A/V309L/A330S/P331S substitution, or a 

M252Y/S254T/T256E substitution, wherein residue numbering is according to the 

EU Index. 

50. An isolated nucleic acid molecule encoding the VH or the VL of claim 45. 

51. A vector comprising the nucleic acid molecule of claim 50. 

52. A host cell comprising the vector of claim 51. 

53. Use of an antibody of claim 45 in the manufacture of a medicament for A-aaethadr-ef-

enhancing an immune response-i-ft- nn individual, the 

individual in need uhefeof-the antibody of-eknro 45-le-r a time oufficiont-to onhanee-

the4»HHtac response. 

54. Use of an antibody of claim 45 in the manufacture of a medicament for the treatment 

of cancerA-atethod of troating-eaaeeg-ia-an individual. eetB^ssffle^dministeeae-to-

tfac i n(1 ivkiwvl-in-m;c d thereof the-agfeibedy-ef-elaim 45-fap-a-feate-eaffieieafr-fee-:fe¥ea#-

eaaeeg. 

55. The methed-use of claim 51, wherein the cancer is prostate cancer, colon cancer, lung 

cancer, hematological malignancy, melanoma or bladder cancer. 

56. An isolated agonistic antibody that binds human CD 134, comprising a light chain 

variable region (VL) and a heavy chain variable region (VH) comprising heavy chain 

complementarity determining regions (HCDR)s HCDRl, HCDR2 and HCDR3, and 

light chain complementarity determining regions (LCDR)s LCDRl, LCDR2 and 

LCDR3, wherein 

a. the HCDRl comprises the amino acid sequence of SEQ ID NO: 6; 

b. the HCDR2 comprises the amino acid sequence of SEQ ID NOs:?, 135, 

136, 137 or 138; 

c. the HCDR3 comprises the amino acid sequence of SEQ ID NOs: 8, 139 or 

140; 

d. the LCDRl comprises the amino acid sequence of SEQ ID NO: 9; 

e. the LCDR2 comprises the amino acid sequence of SEQ ID NO: 10; and 

f. the LCDR3 comprises the amino acid sequence of SEQ ID NO: 11; 
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g. with the proviso that the antibody does not comprise the VH comprising 

the HCDRl, the HCDR2 and the HCDR3 amino acid sequences of SEQ ID 

NO;s 6, 7 and 8, and the VL comprising the LCDRl, the LCDR2 and the 

LCDR3 amino acid sequences of SEQ ID NOs: 9, 10 and 11. 


