wo 2009/140348 A3 [ T A0F0 OO OO OO 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(10) International Publication Number

WO 2009/140348 A3

(19) World Intellectual Property Organization /’@?‘?’3\
International Bureau v{ 0
al
(43) International Publication Date \'{:/_?___/
19 November 2009 (19.11.2009) PCT
(51) International Patent Classification:
CO7K 16/24 (2006.01) C12P 21/08 (2006.01)
(21) International Application Number:
PCT/US2009/043734
(22) International Filing Date: 74
13 May 2009 (13.05.2009)
(25) Filing Language: English @1)
(26) Publication Language: English
(30) Priority Data:
61/127,403 13 May 2008 (13.05.2008) US
61/194,156 25 September 2008 (25.09.2008) US
(63) Related by continuation (CON) or continuation-in-part
(CIP) to earlier applications:
Us 61/127,403 (CIP)
Filed on 13 May 2008 (13.05.2008)
Us 61/194,156 (CIP)
Filed on 25 September 2008 (25.09.2008) (84)
(71) Applicant (for all designated States except US):
NOVIMMUNE SA [CH/CH]; 14 Ch. Des Aulx,
CH-1228 Paln-Les-Ouates (CH).
(72) Inventors; and
(75) Inventors/Applicants (for US only): FERLIN, Walter

[AU/FR]; Villa de L'archet, 217 Rue de L'archet, F-74140
Saint Cergues (FR). KOSCO-VILBOIS, Marie
[US/FR]; Le Cret, F-74270 Minzier (FR). ELSON, Greg
[GB/FR]; 222, Route De Bossey, F-74160 Collonges

Sous Saleve (FR). LEGER, Olivier [FR/FR]; 603 Route
Des Luches, F-74800 St.-Sixt (FR). GUILHOT, Flo-
rence [FR/FR]; 9 Avenue de Ternier, Residence L'Am-
bassade, F-74160 Saint Julien en Genevois (FR).

Agents: ELRIFL, Ivor, R. et al,; Mintz, Levin, Cohn,
Ferris, Glovsky and Popeo PC, One Financial Center,
Boston, MA 02111 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,
EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,
SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR),
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,
MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: ANTI-IL-6/IL-6R ANTIBODIES AND METHODS OF USE THEREOF

IL-6 (1000ng/mL) + sIL-6R (10ng/ml)

s N * NI-1201WT
c ° NI-1201A
2 34 e NI-12018B
¢ e NI-1201C
D o NIF1201D
a 24 ---- CONTROL mAb
O == hulgG1

1 T T T

0.01 1 100 10000

mAb CONC (ng/mL)

Fig. 1D

(57) Abstract: Fully human monoclonal antibodies that recognize the IL6/ IL-6R complex and methods of using such monoclonal

antibodies as a therapeutic, diagnostic, and prophylactic are disclosed.



WO 2009/140348 A3 I 00000 0T 000 OO0

Published: (88) Date of publication of the international search report:
7 January 2010

—  with international search report (Art. 21(3))
—  with sequence listing part of description (Rule 5.2(a))



INTERNATIONAL SEARCH REPORT International application No.
PCT/US 09/43734

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - CO7K 16/24; C12P 21/08 (2009.01)
USPC - 530/388.22, 388.23

According to Intemational Patent Classification (IPC) or to both national classification and IPC
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USPC - 530/387.1, 388.1, 388.22, 388.23
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C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y —+GAILLARD, J. P. et al. Identification of a Novel Antigenic Structure of the Human Receptor for 1,3-7, 18,23 and 24
Interleukin-6 Involved in the Interaction with the Glycoprotein 130 Chain. Immunology.
September 1996, Vol 89(1), pages 135-141: abstract; pg 138, right col, para 1; pg 140, left col,
para 1.

Y US 2007/0280945 A1 (STEVENS et al.) 06 December 2007 (06.12.2007) claim 20; para [0003), | 1, 3-7, 18, 23 and 24
[0005], [0036), [0037]}, [0051]), [0054]-[0057}, [0068), [0071], [0072].

Y GRUBE, B. J. et al. Identification of a Regulatory Domain of the Interleukin-6 Receptor. The 5
Joumal of Biological Chemistry. August 1994, Vol 269(32), pages 20791-20797: abstract; pg
20792, left col, para 3; pg 20796, right col, para 2.

A US 2005/0074821 A1 (WILD et al.) 07 April 2005 (07.04.2005) SEQ ID NO: 20, 24, 44; claim 2 and 8-17
78; para [0069], [0325).
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filing date considered novel or cannot be considered to involve an inventive
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Box No. | Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing filed or furnished:

a. (means)

D on paper
in electronic form

b. (time)
D in the international application as filed
together with the international application in electronic form
D subsequently to this Authority for the purposes of search
2. In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subsequent or additional copies is identical to that in the application as filed or does
not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:
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Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3 D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I+: Claims 1-18, 23 and 24, directed to a human antibody that binds to IL-6/IL6R complex and prevents the complex from binding
to gp130, limited to an antibody comprising a heavy chain sequence comprising SEQ ID NO: 2 and a light chain sequence comprising
SEQ ID NO: 4, or, correspondingly, a heavy chain comprising COR1, CDR2 and CDR3 comprising SEQ ID NO: 15, 16 and 17,
respectively and a light chain comprising CDR1, CDR2 and CDR3 comprising SEQ ID NO: 24, 25 and 26, respectively, which contain
the sequence options listed in claim 2 option (iii). (applicants may elect to pay for additional heavy chain sequences SEQ ID NO: 8 or
12, and light chain sequences 6, 10 or 14 with the payment of an additional invention fee for each specified sequence. The
corresponding CDR's for each sequence will also be searched with election of these sequences. Should the applicant wish to select
further combinations of CDR's not contained within any of the above specified sequences, the applicant must fully specify the
combination of light chain or heavy chain CDR's and include an additional invention payment for the search of said sequence
combinations).

- Please see extra sheet for continuation -

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. & No required additional search fees were timely paid by the applicant. Consequently, this international search report is

restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-18, 23 and 24; limited to SEQ ID NO: 2, 4, 15-17 and 24-26

Remark on Protest l:] The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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Continuation of Box lll: Lack of Unity of Invention

Group |I: claims 19-21, directed to a method of alleviating a symptom of a clinical indication associated with rheumatoid arthritis, Crohn's
disease or multiple sclerosis in a subject, comprising administering an antagonist of IL-6Rc to a subject.

The inventions listed as Groups |+ and Il do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons:

The special technical feature of the Group |+ claims is a human antibody that binds to IL-6/IL6R complex and prevents the complex from
binding to gp130, wherein the antibody comprises a particular light chain and heavy chain sequence - not required by the claims of
Group |l. The special technical feature of the Group |l claims is a a method of alleviating a symptom of a clinical indication associated
with rheumatoid arthritis, Crohn's disease or multiple sclerosis in a subject, comprising administering an antagonist of IL-6Rc to a subject
- not required by the claims of Group |+. Neither of these special technical features is common to the other group, nor do they
correspond to a special technical feature in the other group.

The only common technical element shared by the above groups is that they are related to inhibition of the activity of the IL-6R complex.
While it may be possible to use the invention of the claims of Group i+ to provide the inhibitor for the invention of the claims of Group I,
the claims of Group |l are not so limited. The common technical element does not represent an improvement over the prior art of US
2007/0280945 A1 to Stevens et al. (see abstract, para [0005], [0037]). Further, Stevens discloses wherein the entity that inhibits the
activity of the IL-6R complex is an antibody (abstract). Therefore, the inventions of Group I+ and Group Il fack unity of invention under
PCT Rule 13 because they do not share a same or corresponding special technical feature.
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