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AEA &S [-5E]]

3 RMCEF7 ¥ 74— RSH7898 | GCGAGGAGAGAATTAATAGGACTCACTA | AR 5SS :66
TAGGTTTTTTTTTTTTVN

3 RMCE7Z 948 —TF54<— RSH3123 | GCGAGCACAGAATTAATAGGACT Eyi#ES:71

3" RACEA > F—TFS54 37— RSH9124 | GGCGGATGCGAATTAATAGGACTCACTA | A S&E= 712
TAGG

[gle 5 7248 — RSH3352 | CATGAGGGCCCCCACT A Hi#&= 169

[gle 5 12— RSH3353 | TCCTGCTGCTCTGGETC B yi#&S:70

Heie BMAlES 70 2 — RSH8343 | ATCAGTCTTCGCACTGGCG AHES 67

Heie BRAED 1 > — RSH8360 | GGGACACACCCAGCTGC B H#ES 68

RLM-RAGE 5" RACEFZ # 74— |RSH8512 | GCUGAUGGGGAUGAAUGAAGACUGGGUU | AR H#&5:73
UGCUGGCUUUGAUGAAA

5 RMEF78—T543— RSH9121 | GCTGATGGCGATGAATGAACACTG EHNES 14

5 RACEA Y F—TFS54 73— RSH9122 | CGCGGATGCGAACACTGCGTTTGCTGRE | AL S&ES - 15
TTTGATG

[g He 5" 7248 —J/\—R RSH3359 | GGCCAGTGGGAAGACTGAT B H&ES 76

[gHe 5" €1 > F—VJi—R RSH3361 | GGAGCTGGGTGTGTCCC EyES 77

g7 72— (J—R) RSHI011 | GCGGGAGGTAGCCTTTGAGS ECHI#ES 78

[gi1 2F—(JiR—2R) RSHI012 | GAGGGTGCCCGAGTTGCAG EHI#ES 79

[gHe 3'-Jh3/5 Y/i—RA RSH9046 | CRGTGACCAGGGTGCGCTG Ao HIES 180

[gHc 5 —Jh3/5 Y/\—R RSH9045 | GCCCAGRGATGCAACGRRTG ECHI#= 81

Kpn-5 g Kc RSH8356 | gaggtaccATG GAC ATG AGG GCC | AReHES 82
CC

Xho-3 Ig Kc RSH8357 | AGAGGTTGAATAGGGGTGAGTGTTAGet | AL SIS - 83
cgagacgc

5 —Nhel Ig Vh RSH9119 | CAGgctageaccATGGAGACTGGGCTGE | Al HIZE-S -84
GG

3 -Mlul Ig He RSH8986 | tagacgcgtTCAtttaCCCGGAGAGCGG | AL HIEES 85
GAG
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US16/40011

A. CLASSIFICATION OF SUBJECT MATTER

IPC(8) - C12N 15/63, 15/12; COTK 16/18 (2016.01)

CPC - C12N15/63, 15/12; CO7K 1618

According to Intemnational Patent Classification (IPC) or o both national classification and 1PC

B. FIELDS SEARCHED

Minimum documentation searched (¢lassification system followed by classification symbols)

IPC(8): C12NM 15183, 15/12; COTK 16/18; GO1N 33/68 (2016.01)
CPC: C12N 15463, 15/02; COTK 16/18; GO1N 33/68

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PatSeer {US, EP, WO, JP, DE, GB, CN, FR, KR, ES, AU, IN, CA, INPADOC Data); Google; Google Schalar; PubMed; EBSCO Discovery
Sarvice; Monodlonal, Antibody, APOBECA3A, APOBEC3B, hybridoma, vector

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X APOBEC3IB mousa monoclonal antibody {(hybridoma) [onling]. Abnova. 2014 [retrieved on 1,2
— = | 2016-10-20). Retrevad from the Intarmet; <URL: e
Y http/iwww.abnova.comiproducts/products_detail.asp?catalog_id=HD0008582-M >; pagss 1. 24
Y US 2011/0274709 A1 (NIXON, DF st al.) November 10, 2011; paragraphs [0058], [0245H{0246] {24
A US 2010/0197768 A1 (SMITH, HC et al.) August 5, 2010; paragraphs [0126], [0131), [0134} 3M-2, 27,34
A US 2013/0245237 A1 {CELL SIGNALING TECHNOLOGY, INC.) September 19, 2013; claim 1 |10/1-2
A ' WO 2010/006214 A1 (AMBRX, INC.) January 14, 2010; page 335, lines 42-46; page 335, lines |10/1-2
42-46
A US 2008/0291077 A1 (SMITH, JTL et al.) November 26, 2009; paragraph [0218] 1211-2
A WO 2008/144753 A2 (ALDER BIOPHARMACEUTICALS, INC.} Novembar 27, 2008; paragraph |12/1-2
[0267}
PX Monocional Antlbodies [onfine]. NIH AIDS Reagent Program. 2016 [retievad on 2016-10-21]. 31-2, 27,34
-« | Retriavad from tha Internet: <URL: http://
https:/imww.aidsraagent.org/catalog_downlcad_files/008_mon_antibodies.pdf>; pages 1-11.
L Okura, R. et al. 'Expression of AlD in malignant melanoma with BRAFAVG00E mutation.! Exper. {1, 2, 24
«=| Diermatol. 2014; 23:345-368. Provided to astablish disclosure of APOBEC3B antlbody, above,
hefore the end of 2014, page 347, second column, second paragraph.

D Further documents are listed in the continuation of Box C. I:l See patent family annex.

. Special categories of cited documents:

“T"  later dopument published after the international £iling date or priority
“A"  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
i@ be of particular relevance the principle or theary underlying the invention
“E" earlier application or patent but published on or afier the international X document of particular relevance; the claimed inveation cannot be
filing date considered novel or cannot be considered to involve an inventive
uL d_c:ceﬁmem wl]l’ilqhhm:y lhrﬁi_v doubls on pl;iority :laim(s) or whicl}1 is step when the document is taken alone
cited to establish the publication date of another cilation or other “¥” document of panticular relevance; the claimed invention cannot be
special reayon (a_s specified) ) o considered lopi}nvolve an inveniive siep when the document is
“0" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the ant
*P"  document published prior to the international fiting date but later than  «g» -
the priority date ciaimed g '&" document member of the same patent family

Date of the actuat completion of the international search Date of mailing of the international search report

12DEC 2016

21 Qclober 2(HE (21.10.2016)

Name and mailing address of the ISA/

Mail Stop PCT, Attn: ISA/}S, Commissloner for Patents
P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer
Shana Thomas

PCT Holpdesk: 571-272-4300
PCT QSP; §71-272-7774

Form PCT/ISA/210 (second shest) (January 2015}
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US16/40011
Box No. Il Observations where certain claims were found chable (Conti ion of item 2 of first sheet)

This international search report has ot been established in respect of certain ¢laims under Article 17(2)(a) for the following reasons:

1. I:l Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I::I Claims Nos.;

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

3 ﬁ Claims Nos.: 11, 13-23, 26
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. 111  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found muitiple inventions in this international application, as follows:

-***-Please See Supplemental Page-"**-

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

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

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

4, m No required additional search fees were timely paid by the applicant. Consequently, this intemational search report is
restricted to the invention first mentioned in the ¢laims; it is covered by ¢laims Nos.:

Groups I+, Claims 1-10, 12, 24, 25, 27-34; SEQ ID NO; 8, 29, 63; hybridoma 5206-235-07

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 bur 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/18A/210 (continuation of first sheet (2)) (January 2015)
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INTERNATIONAL SEARCH REPORT

Information on patent family members Intermational application No.

PCT/US16/40011

-***-Continuation of Box No. Ill - Obsarvations whera unity of invention Is lacking:

This application contains the following inventions or groups of inventions which are not 50 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 |+, Claims 1-10, 12, 24, 25, 27-34; hybridoma 5206-235-07 and SEQ ID NOs: 8, 29 and 64 are directed toward a monoclonal
antibody that specifically binds to one or more APCBEC3 (A3) proteins; a hybridoma producing sald antibody; a method for producing
said antibody; and a vector expressing a nucleic acld sequence encoding said antibody.

The antibody will be searched to the extent that it comprises an amino acid saquence encompassing SEQ ID NO: 8 (first exemplary
amino acld sequsnce); and a CDXR1 encampassing SEG ID NO: 29 (first axemplary LCDR1 saquence), The hybridoma will be searchad
to the extent that it encompasses hybridorma 5206-235-07 {first exemplary hybridoma). The method will be searched to the extent that it
encompasses SEQ 1D NO: 64 {first exemplary antigenic polypeplide sequence). Applicant Is invited to elect additional antibedy andfor
LCDR1 sequence{s) with specified SEQ ID NO: for each; and/or hybridomals) and/or antigenic polypeptide sequence(s} with specified
SEQ ID NO: for each, to be searched. Additional antibody, LCDR1, andior antigenic polypeptide sequence(s), andfor hybridoma(s) will
be searchad upon the payment of additional fees. It is believed that claims 1-3, 10 {in-part), 12 {in-part), 24 (In-part), 27 and 34 (in-part)
encompass this first named Invention and thus thesae claims will be saarchad without fee to the extent that they encompass SEQ ID NO:
& (aminc acid sequence); SEQ iD NO: 29 {LCDR1 sequence), 5206-235-07 {hybridoma) and SEQ ID NO: B4 (antigenic polypeptide
sequence). Applicants must specify the claims that encompass any additionally elected sequence(s) and/or hybridoma(s). Applicants
must further indicate, if applicable, the claims which encompass the first named invention, if differant than what was indicated above for
this group. Failure to clearly Identify how any paid additional invention fees are ta be applied to the "+" group(s) will rasult In only the first
claimad invention to be searched/examined. An exemplary elaction would be an anlibody sequence ancompassing SEQ 1D NO: g (first
exemplary elected antibody sequenca).

No technical features are shared batween tha antibody sequences of Groups I+ and, accordingly, these groups lack unity a priori. No
technical i are shared bet 1 the LCDR1 sequences of Groups I+ and, accordingly, these groups kack unity a priori, No
technical f are shared beb 1 the antigenic sequances of Groups I+ and, accordingly, these groups lack unity a priori. No
technical featuras are shared belween the hybridomas of Groups I+ and, accordingly, these groups lack unity a prior.

Groups I+ share the tachnical features including: a monhoclonal antibody that specifically binds to ons or mors APCBECS (A3) proteins; a
hybridoma; a mathod of producing an antibody ¢comprising the steps of; immunizing a host anlmal with at least one of
WYKFDENYAFLHRTLKEILRYLMD (SEQ ID NO: 64) and CPFQPWDGLEEHSQALSGRLRAILQNGGN [SEQ ID NO; 65); and
haervesting a cell that praduces antibodies to one or more members of the APCBEC3 (A3) family; and a vector expressing a nucteic acid
saqusnda ahéoding anunody proaucan oy A1 Ieast one nyonaoma Cell ing.

However, these shared technical features are praviously disclosed by US 2011/0274709 A1 to Nixen et al. (hereinafter 'Nixor'} in view of
US 2010/0197768 A1 to Smith et al. (herainafter 'Smith'),

Nixon discloses a monodonal antibody {a meneclonal antibody; paragraphs [0245], [0246)) that spacifically binds te one or more
APOBEC3 (A3) preteins (that spacifically binds 1o one or mere APOBEC3 (A3) proteins; paragraphs [0002], [0007], [0058], [0245]); a
hybridoma (a hybridoma; paragraph [0246]); a method of producing an antibody comprising the steps of: Immunizing a host animal {a
mathod of producing an antibody comprising tha steps of: immunizing a host animal; paragraph [0248]) with an immunogenic fragment
of an APOBEC3 polypeptide (with a contiguous stretch of amino aclds of an APOBEGC3 polypeptide, including from about 20 to about 25
amino agids (with an immunogenic fragment of an APOBEC3 polypeptids); paragraphs [0058], [0058]); and harvesting a cell that
produces antibodies (harvesting a call that produces antibodies; paragraph [0246)) to one or more members of the APODBECS (A3)
family {to one or more members of the APQBECS (A3} family; paragraphs [0002], [0007], [0058]). Nixon further discloses nucleic acid
sequences encading the variable regions of the antibody, ar antigen binding fragments (nucleic acid sequences encoding the variable
fagions of the antibody, or antigen binding fragments; paragraphs {0247), {0248]); as well as tha use of immunogenicity prediction (use
vl lnnnumugwilelly prediului, paiag apli [0272]).

Nixon doeg not disclose with at Jeast one of WYKFDENYAFLHRTLKEILRYLMD (SEQ ID NO: 84) and
CPFQPWDGLEEHSQALSGRLRAILQNQGN (SEQ ID NO: 65); and a vestor expressing a nucleic acid sequence encoding antibody
produced by at least one hybridoma cell lins.

Smith discloses a vector exprassing a nucleic acid sequence encoding antibody produced by at feast one hybridoma cell line (a vector
exprassing a nuclelc acld sequence encoding antibody produced by at least one hybridoma cell line; paragraph [0134]), wherein the
antibady binds to an APOBEC3 polypeptide (wharein tha antibody binds to an APOBEC3 polypeptide; paragraph [(126]).

It would have been obvious to a person of ordinary skill in the art at the time of the invention was made to have modified the disclosure
of Nixeh to have included the use of specific antiganic APOBECS polypeplides, including either of SEQ I NO: 64 or SEQ ID NO: 85,
based on the use of Immunogenicity pradiction, as disclosed by Nixon, and immunization with peptides of varying lengths to identify a
peptide that was both immunogenic, and effactive at inducing the production of antibodies. It further would have been cbvious to a
person of ordinary skill in the art at the time of the Invention was made to have modified the disclosure of Nixon to have included the use
of a vector encoding the antibody isolated from a hybridoma, as disclosed by Smith, in order to enabla the production of signlificant
quantities of the antibodies in recombinant host cefls.

Since none of the special tachnical features of the Groups I+ inventions is found In mere than one of the inventions, and since all of the
shared technical features are previously disclosed by a combination of the Nixon and Smith references, unity of invention is lacking.

Form PCTASA/210 (patent family annex) (Tanuary 2015)
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