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(57) Abstract: There is disclosed compositions and methods relating to or derived from anti-CD38 antibodies. More specifically,
there is disclosed fully human antibodies that bind CD38, CD38-antibody binding fragments and derivatives of such antibodies, and
CD38-binding polypeptides comprising such fragments. Further still, there is disclosed nucleic acids encoding such antibodies, anti -
body fragments and derivatives and polypeptides, cells comprising such polynucleotides, methods of making such antibodies, anti -
body fragments and derivatives and polypeptides, and methods of using such antibodies, antibody fragments and derivatives and
polypeptides, including methods of treating a disease.
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A. CLASSIFICATION OF SUBJECT MATTER
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CPC - A61K 39/39533, 51/1027, 51/1087, 51/1075; CO7K 16/46

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC(8): A61K 39/395, 51/10; CO7K 16/46, 16/28, 16/18, 16/24; C12P 21/08; A61P 35/00; C12N 1/19, 1/21
CPC: A61K 39/39533, 51/1027, 51/1087, 51/1075; CO7K 16/46, 16/2815, 2317/55, 2317/732, 2317/21, 2317/73, 2317/565, 2317/76
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Finder; NCB! BLAST; Keywords: human, antibod*, immunoglobulin, CD38, heavy chain, light chain, cancer, variable, domain
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Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2013/0171154 A1 (TAKEDA PHARMACEUTICAL COMPANY LIMITED.) 04 July, 2013; 1-2, 3/1-2, 4-5, 6/4-5, 7-8,
paragraph [0271] 9/7-8, 12-14
A US 2003/0059937 A1 (RUBEN, SM et al.) 27 March, 2003; paragraph [0251]; page 134, table 1; |1-2, 3/1-2, 4-5, 6/4-5, 7-8,
SEQ. ID NO. 1156 9/7-8, 12-14
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2008; Vol. 180, No. 5; pages 3279-3288; page 3282, column 2, paragraph 1; Genbank
Supplement pages 1-2.
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Selected from Immune Libraries. European Journal of Immunology. 01 July 2005; Vol. 35, No. 7; |9/7-8, 12-14
pages 2131-2145; abstract; page 2132, column 1, paragraph 2; Genbank Supplement pages

1-2.
D Further documents are listed in the continuation of Box C. D See patent family annex.
*  Special categories of cited documents: “T" later document published after the international filing date or priority
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Box No. II 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. Claims Nos.: 10, 11, 15

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:
**-Please See Supplemental Page-***-

I. 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.:

Groups I+, Claims 1-9, 12-14 and SEQ ID NOs: 1 and 2

Remark on Protest I:] 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)) (January 2015)
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-***-Continued from Box No. Ill: Observations where unity of invention is lacking-***-

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.

Groups I+, Claims 1-9, 12-14 and SEQ ID NOs: 1 and 2 are directed toward an isolated, fully human antibody of an IgG class, fully
human antibody Fab fragment, and single chain human antibody comprising a heavy chain variable domain and a light chain variable
domain which are connected by a peptide linker; wherein the antibody and/or fragments thereof bind to CD38; and a method of treating
cancer therewith.

The antibodies, fragments thereof, and method will be searched to the extent they encompass a heavy chain variable domain
encompassing SEQ ID NO: 1 (first exemplary VH) and a light chain variable domain encompassing SEQ ID NO: 2 (first exemplary VL).
Applicant is invited to elect additional pair(s) of heavy and light chain variable dorains, with specified SEQ ID NO: for each, or specified
substitution(s) at specified site(s) of a SEQ ID NO: in order to provide fully specified variable domain sequence(s), to be searched.
Additional pair(s) of variable domain sequences will be searched upon the payment of additional fees. it is believed that claims 1
(in-part), 2 (in-part), 3 (in-part), 4 (in-part), 5 (in-part), 6 (in-part), 7 (in-part), 8 (in-part), 9 (in-part), 12 (in-part), 13 (in-part) and 14
(in-part) encompass this first named invention and thus these claims will be searched without fee to the extent that they encompass SEQ
ID NO: 1 (VH) and SEQ ID NO: 2 (VL). Failure to clearly identify how any paid additional invention fees are to be applied to the "+" group
(s) will result in only the first claimed invention to be searched/examined. An exemplary election would be an antibody or fragment
thereof encompassing a heavy chain variable domain encompassing SEQ D NO: 3 (first exemplary elected VH), and a light chain
variable domain encompassing SEQ 1D NO: 4 (first exemplary elected VL). ~

No technical features are shared between the antibody sequences of Groups I+ and, accordingly, these groups lack unity a priori.

Groups |+ share the technical features including: an isolated, fully human antibody of an IgG class that binds to a CD38 epitope, wherein
said antibody comprises a heavy chain variable domain sequence and a light chain variable domain sequence; an anti-CD38 fully
human antibody Fab fragment comprising a heavy chain variable domain and a light chain variable domain; an anti-CD38 single chain
human antibody comprising a heavy chain variable domain and a light chain variable domain which are connected by a peptide linker; an
isolated anti-CD38 human antibody, or an antigen-binding fragment thereof, comprising a heavy chain variable domain comprising
complementarity determining regions (CDRs) as set forth in a heavy chain variable domain amino acid sequence and comprising a light
chain variable domain comprising CDRs as set forth in a light chain variable region amino acid sequence; and a method of treating
cancer in a human subject in need thereof, comprising administering an effective amount of the anti-CD38 antibody, or antigen-binding
fragment thereof to the subject, such that cancer is treated.

However, these shared technical features are previously disclosed by US 2013/0171154 A1 to Takada Pharmaceutical Company
Limited (hereinafter ‘Takada').

Takada discloses an isolated, fully human antibody (an isolated, fully human antibody; paragraph [0063]) of an IgG class (of an IgG
class; paragraph [0063]) that binds to a CD38 epitope (that binds to a CD38 epitope; paragraph [0012]), wherein said antibody
comprises a heavy chain variable domain sequence (wherein said antibody comprises a heavy chain variable domain sequence;
paragraph [0013]) and a light chain variable domain sequence (a light chain variable domain sequence; paragraph [0013]); an anti-CD38
fully human antibody (an anti-CD38 fully human antibody; paragraph [0063]) Fab fragment (Fab fragment; paragraph [0082)) comprising
a heavy chain variable domain (comprising a heavy chain variable domain; paragraphs [0013], [0082]) and a light chain variable domain
(and a light chain variable domain; paragraphs {0013], [0082]); an anti-CD38 (anti-CD38; paragraph [0012]) single chain human antibody
(single chain human antibody; paragraphs [0063], [0082}) comprising a heavy chain variable domain (comprising a heavy chain variable
domain; paragraphs [0013], [0082]) and a light chain variable domain (a light chain variable domain; paragraphs [0013], [0082]) which
are connected by a peptide linker (which are connected by a peptide linker; paragraph [0082]); an isolated anti-CD38 human antibody
(an isolated anti-CD38 human antibody; paragraphs [0012], [0063]) comprising a heavy chain variable domain (comprising a heavy
chain variable domain; paragraph [0013])} comprising complementarity determining regions (CDRs) (comprising complementarity
determining regions (CDRs); paragraph [0013)) as set forth in a heavy chain variable domain amino acid sequence (as set forthin a
heavy chain variable domain amino acid sequence; paragraphs [0013], [0014]) and comprising a light chain variable domain (comprising
a light chain variable domain; paragraph [0013]) comprising CDRs (comprising CDRs; paragraph [0013]) as set forth in a light chain
variable region amino acid sequence (as set forth in a light chain variable region amino acid sequence; paragraphs [0013], [0014]); and
a method of treating cancer in a human subject in need thereof (and a method of treating cancer in a human subject in need thereof,
paragraphs [0011], [0012], [0164]), comprising administering an effective amount of the anti-CD38 antibody to the subject (comprising
administering an effective amount of the anti-CD38 antibody to the subject; paragraph [0164]), such that cancer is treated (such that the
cancer is treated; paragraphs [0011], [0012), [0164]).

Since none of the special technical features of the Groups I+ inventions is found in more than one of the inventions, and since all of the
shared technical features are previously disclosed by the Takada reference, unity of invention is lacking.

Form PCT/ISA/210 (patent family annex) (January 2015)
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