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FIGURE 1A

CCLICAG GO G ACT G AAGCAGEGCGCGOAG CAGTLC AL LWL DIGAACH GOV ICHCNC
COOCARTOTC O TCACHTC OG0 LG R KA TGO CAGACT AGCROCTC AL
COMEATCCAGACOUHCCUOCOUTAUGOGEAUTCUCTUCAGEGU TR ECCAUGULGEAOGAGED
AXGUCOAMGGCEACG IOC GG TR CCOOGRCLOCGITL GO LG TIGE IGC LG LOCTOOCGCTOC LA
GOCAAASTGO ATTOHCCTCTACTTICTCGAG G AT TTACTOGGAGAAGCTGT ATATGRACCA
GUCOGOCOGCACGOCCTTOC TG TACC TCCATUCCCTC OO GUACUCC R TC A GAGOTRU L AGCTT
COMCCIGGOUCAGCA TCIT L ACTOCACT LACOUCACXCOGC IGC AL GAGAAC AACTGGALCTGCA.
TOCAGGAGACACC G CCTOCTC TACCTTAA DA TRAACCATAGC TOCTRGRAGAAGCTE
AGTGTCOGCAACORKIC TITCCOC TGO TCACCHTCT ACCT CAAGATC T TOC TG TCACCCACATC O
TIOUTGAGUGOGAGTGUAGTHGCE AGGUTGTGUOUGORTATACTTCTCU T TCTTC ARCACCTOCTT
TCCAGCUTGOACTCOCTCAAGOOUC G GAGCTO TOCTTCOCAGAL PACAAGUCCCTOCTTOUCAT
TOHGAGAACCGACCOOCAGGL ACC T TOCACC AGT IO THC T C T TGCAGT ICTTIGTGOCC
CAACATCAGOGTCOCCTACAGGCTOUTGGA GHGTCAGRGTCTHCCC TICOR TUUGOOICGGACA
GUOTGOGAGUTGAGCACGUGCT GHOCECTOGACCOCEANCAL Y GGADAAG TACGAGC TG TGOC
COTATGCACORT G ACGOCGGOGOGOGOGAGGARGTGOTGATGOTGOCCTICCOGRTGACCGTGT
ACGACGAGOADGACTCHGCHCOCACCTTOCCOCOCGOGTOGA CACOUOCAGDGOOGT OUTGO AG
TTCAAUGAALTIAUGAL AU CUTUUTHEIOCAC T THCUTUHT CTTCUATUC AGACUTUUTALUTRS
ATCAGGOUAUCT BT AGGUGGT ACACAAGCADGETGUTOCCY GUUGAEALCTAKCCOAGUAGA
CCTTCCGHUTGAAACAC TRGOCC AACTIAGACCTOMI TCC AGGTC AACOGCAGCT TCGT RCGOMH0G
ACLCUTACATOAUTATAGGUTOGT TCTUAAC CHGAACU TCTUCAT UTUGHA AALCGCAOUATGOMT
CTUCCGUTCCTCGTOAA TGACTC AGAUTTCCACUGU CAGGAGC GGGUGTOC TOTTGUTCACTTC
AACRTGTOGRIGCTGCOGETCAGCCTGTACCTGOOCAR TAOCTACT COC TCTCCG TRAGCAGGAGG
GUTCHCUGATTTUGUCCAGATUGUGEAA AUTCTUTUTAAAAUTUGCCAG GLUTTCAG TUEHUATC AR
COTCATACAAC TGCATTOCTC TR ITCCCAACTOCAGCACGCTAKKIG TRTCACCTOAGCOGA.
GUACACCTOGGOOATECTOTT TUTUAATGAGAC AU CCTGOGA0GIC CCAABTG TECCGAAL
TICACTACATGIIGLGCCACCGACCAGCAU ACTICTAGHCAGCCCCAGGU CCAGC LGCTIUTAL
CAGTOGANKIGTCAT ATG TG CHAGTAGRCGHGCTOOCCOCTGTOC TOTGE AGTCAGCAAGAGA
COOCTGGAGTOTOAGGAGTETGHOGGCCTGGGCT COCCAAC AGGUAUUTOTUAGTUAGGUAAGG
ACGATOOCAAAGGGATCACCAGGAAC I'TCTCCACC MOCTC TOCCAGCACCA AGACCTHCCO0G AT
GLCACTROGATOTTOTGGAGACCCAAGAC ATCAACATTTOUCCTUAGOAC TECCTOCGOGGL AGT
ATTOTTGGUGGACACGAGCETGGOG AG CLCCOOGOUATTAAAGUTUGOT ATGGUAUC TUUARCTHS
CTTEOCTUAGGAGUAGAAG TOCTICTORG A COGAAGACATCC AGUATUCACTG TUCOACGAGE
TOIGEOGCACKITGA TOGCAGCCHC IGTOCTCL TCIOC T T CATOG ICIC G GG IGC L GGG T
CTGCATCOACTOO TACC AC AAGTTTROLCACAAGTCACOCATCTO U TCACK TGAGATGACC TTOCSG
GAOGECCHCCCAGCCT TOCOGUITCAGE TACTCCTCTTCCGITO U COGCOOGCUTCOCTGRALTC
CANGGAAACCAGH TCTOOG TGO A TGOC TTCAAGA TCCTGGACGATOCAAAC TGGGAA T TCCCIC
GOAAGAACTTOATTETTGRAAAAACTCTAGGAGA AGGTGAATTTGRAMAAGTGRTCAAGT AACG
GUCTTCCATCTRAAAGUCAGATCADGGTACACCACGOTGGC COTGAAGATGLUTGAMOAG ARCGE
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&1

TOEE  HBMGER ZFELLVEH
Ala (A) Val; Leu; Ile Val
Arg (R) Lys; Gln; Asn Lys
Asn (N) Gln; His; Asp; Lys; Arg Gln
Asp (D) Glu; Asn Glu
Cys (C) Ser, Ala Ser
GIn (Q) Asn; Glu Asn
Glu (E) Asp, Gln Asp
Gly (G) Pro; Ala Ala
His (H) Asn; Gln; Lys; Arg Arg
Ile (I) Leu; Val; Met; Ala; Phe; Leu a4y
Leu (L) J)LAaAL s lle; Val; Ile

Met; Ala; Phe
Lys (K) Arg; Gln; Asn Arg
Met (M) Leu; Phe; Ile Leu
Phe (F)Trp; Leu; Val; Ile; Ala; Tyr Leu
Pro (P)Ala Ala
Ser (S) Thr Thr
Thr (T)Val; Ser Ser
Trp (W) Tyr; Phe Tyr
Tyr (Y) Trp; Phe; Thr; Ser Phe
Val (V) Ile; Leu; Met; Phe; Leu

Ala; /)ALy
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GCTTCAGTCCCGCGACCGAAGCAGGGCGCGCAGCAGCGCTGAGTGCCCCGGAACGTGCGTCGCGC
CCCCAGTUETCCGTCHCGETCCGCOGCGCCCCGOHGCGAGAATGOGGCGHCCAGACTGAGCGCCGCAC
CCUGCCATCCAGACCCGCCGGCCCTAGCCGCAGTCCCTCCAGCCGTGGCCCCAGCGCGCACGGGLG
ATGGCGAAGGCGACGTCCGGTGCCGCHGGGCTGUGTCTGCTGTTGCTGCTGCTGCTGCCGCTGCTA
GGCAAAGTGGCATTGUGCCTCTACTTCTCGAGGUGATGCT TACTGGGAGAAGCTGTATGTGGACCA
GGCGGCCGGCACGCCCTTUCTGTACGTCCATGCCCTGCGGGACGCCCCTGAGGAGGTGCCCAGCTT

TCCAGGAGGACACCGGCCTCCTCTACCTTAACCGGAGCCTGGACCATAGC TCCTGGGAGAAGCTC
AGTGTCCGCAACCGCGGCTTTCCCCTGCTCACCGTCTACCTCAAGGTCTTCCTGTCACCCACATCCC
TTCATUGAGGGCGAGTGCCAGTGGCCAGGCTGTGCCCGCUTATACTTCTCCTTCTTCAACACCTCCTT
TCCAGCCTGCAGCTCCCTCAAGCCCCOGUAGCTCTGCTTCCCAGAGACAAGGCCCTCCTTCCGCAT
TCGGGAGAACCGACCCCCAGGCACCTTCCACCAGTTCCGCCTGCTGCCTGTGCAGTTCTTGTGCCC
CAACATCAGCGTUGCCTACAGGCTCCTGGAGGUTOAGGGTCTGCCCTTCCGCTUCGCCCCGGACA

TTCAAGCGGAAGGAGGACACCOTGUTGGCCACGCTGCGTGTCTTCGATGCAGACGTGGTACCTGC
ATCAGGGGAGCTUGTGAGGCGGTACACAAGCACGCTGCTCCCCGGGGACACCTGGGCCCAGCAGA
COCTTCCGOHUTUGAACAC TGUCCCAACGAGACCTCGUTCCAGGCCAACGGCAGCTTCGTGCGGLCG
ACCGTACATGACTATAGGCTGGTTCTCAACCGGAACCTCTCCATCTCGGAGAACCGCACCATGCAG
CTGGCGGTGCTGGTCAATGACTCAGACTTCCAGGGCCCAGGAGCGGGCGTCCTCTTGCTCCACTTC
AACGTGTCGHTGCTGCCGUTCAGCCTGCACCTGCCCAGTACCTACTCCCTCTCCGTGAGCAGGAGG
GCTCGCCGATTTGCCCAGATCGUGAAAGTCTGTUTGOGAAAACTGCCAGGCGTTCAGTGUCATCAA
COUTCCAGTACAAGC TGCATTCCTCTGG TGCCAACTGCAGCACUC TAGGGGTGGTCACCTCAGCCGA
GGACACCTCGGUUATCCTGTTTGTGAATGACACCAAGGCCCTGCGGCGGCCCAAGTGTGCCGAAC
TTCACTACATGGTGUTGGCCACCGACCAGCAGACCTCTAGGCAGGCCCAGGCCCAGCTGCTTGTAA
CAGTGGAGGGGTCATATGTGGCCGAGGAGGCGGGCTGCCCCCTUTCCTGTGCAGTCAGCAAGAGA
CGGCTGGAGTGTGAGGAGTATGGCGGCCTGGUCTCCCCAACAGUGCAGHTUGTGAGTGGAGGCAAGG
AGATGGCAAAGGGATCACCAGGAACTTCTCCACCTGCTCTCCCAGCACCAAGACCTGCCCCGALG
GCCACTGCGATGTTGTGGAGACCCAAGACATCAACATTTGCCCTCAGGACTGCC TCCGGGGCAGC
ATTGTTGGGGGACACGAGCCTGGGGAGCCCCGGUGGATTAAAGCTGGCTATGGCACCTGCAACTG
CTTCCCTGAGGAGGAGAAGTGCTTCTGCGAGCCCGAAGACATCCAGGATCCACTGTGCGACGAGC
TGTGCCGCACGUTUATCGCAGCCGCTGTCCTCTTCTCCTTCATCGTCTCGUGTGCTGCTGTCTGCCTT
CTGCATCCACTGCTACCACAAGTTTGCCCACAAGCCACCCATCTCCTCAGCTGAGATGACCTTCCG
GAGGCCCGCCCAGGCCTTCCCHGTCAGCTACTCCTCTTCCGGTHCCCGCCGGCCCTCGUTGGACTC
CATGGAGAACCAGGTCTCCGTGGATGCCTTCAAGATCCTGGAGGATCCAAAGTGGGAATTCCCTC
GOAAGAACTTGGTTCTTGUGAAAAACTCTAGGAGAAGGCGAATTTGGAAAAGTGGTCAAGGCAACG
GCCTTCCATCTGAAAGGCAGAUCAGGUTACACCACGGTGGCCUTUAAGATGCTGAAAGAGAACGC

CTCCCCGAGTGAGCTTCGAGACCTGCTGTCAGAGTTCAACGTCCTGAAGCAGGTCAACCACCCACA
TGTCATCAAATTGTATGGGGOCTGCAGCCAGGATGGCCCGCTCCTOCTCATCGTGGAGTACGCOCAA

GAGGCAGCCGCAACTCCAGCTCCCTGGACCACCCGGATGAGCGGGUCCTCACCATGGGCGACCTC
ATCTCATTTGCCTGGCAGATCTCACAGGGGATGCAGTATCTGGC CHAGATGAAGCTCGTTCATCGG
GACTTGGCAGCCAGAAACATCCTGGTAGCTGAGGGGCGGAAGATGAAGATTTCGGATTTCGGCTT
GTCCCGAGATGTTTATGAAGAGGATTCCTACGTGAAGAGGAGCCAGGGTCGGATTCCAGTTAAAT
GOATGGCAATTGAATCCCTTTTTGATCATATCTACACCACGCAAAGTGATGTATGGTCTTTTGGTGT
CCTGCTGTGGGAGATCGTGACCCTAGGGGGAAACCCCTATCCTGGGATTCCTCCTGAGCGGCTCTT
CAACCTTCTGAAGACCGGCCACCGGATGGAGAGUCCAGACAACTGCAGCGAGGAGATGTACCGCC

CTGGAGAAGATGATGGTTAAGAGGAGAGACTACTTGGACCTTGCGGCGTCCACTCCATCTGACTCC
CTGATTTATGACGACGGCCTCTCAGAG
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GAGGAGACACCGCTGGTGGACTGTAATAATGCCCCCCTCOCTCGAGCCCTCCCTTCCACATGGATT
GAAAACAAACTCTATGGOATGTCAGACCCGAACTGGOCTGGAGAGAGTCCTGTACCACTCACGAG
AGCTGATGGCACTAACACTGGGTTTCCAAGATATCCAAATGATAGTGTATATGCTAACTGGATGCT
TTCACCCTCAGCGGCAAAATTAATGGACACGTTTGATAGTIAACATTTCTTTGTGAAAGGTAATGG
ACTCACAAGGGGAAGAAACATGCTGAGAATGGAAAGTCTACCGGCCCTTTCTTTGTGAACGTCAC
ATTGGCCGAGCCGTGTTCAGTTCCCAGGTGGCAGACTCGTTTTTGGTAGTTTGTTTTAACTTCCAAG
GTGGTTTTACTTCTGATAGCCOGGTGATTTTCCCTCCTAGCAGACATGCCACACCGGGTAAGAGCTC
TGAGTCTTAGTGGTTAAGCATTCCTTTCTCTTCAGTGCCCAGCAGCACCCAGTGTTGGTCTGTGTCC
ATCAGTGACCACCAACATTCTGTGTTCACATGTGTGGGTCCAACACTTACTACCTGGTGTATGAAA
TTGGACCTGAACTGTTUGATTTTTCTAGTTGCCGCCAAACAAGGCAAAAAAATTTAAACATGAAGC
ACACACACAAAAAAGGCAGTAGGAAAAATGCTGGCCCTGATGACCTGTCCTTATTCAGAATGAGA
GACTGCGGGGGGGGCCTGGGGGTAGTGTCAATGUCCCTCCAGGGCTGGAGGGGAAGAGGGGCCC
CGAGGATGGGCCTGGGCTCAGCATTCGAGATCTTGAGAATGATTTTITTTTAAATCATGCAACCTTT
CCTTAGGAAGACAT TTGGTTTTCATCATGATTAAGATGATTCCTAGATTTAGCACAATGGAGAGAT
TCCATGCCATCTTTACTATGTGOATGOTGGTATCAGGGAAGAGGGCTCACAAGACACATTTGTCCC
CCGGUGCCCACCACATCATCCTCACGTGTTCGGTACTGAGCAGCCACTACCCCTGATGAGAACAGTA
TGAAGAAAGGGGGCTGTTGGAGTCCCAGAATTGCTGACAGCAGAGGCTTTGCTGCTGTGAATCCC
ACCTGCCACCAGCCTGCAGCACACCCCACAGCCAAGTAGAGGCGAAACGAGTGGCTCATCCTACC
TGTTAGGAGUAGGTAGGGCTTGIACTCACT T TAA TTTGAATCT TATCAAC ITACTCATAAAGGGAC
AGGCTAGCTAGCTGTGTCAGAAGTAGCAATGACAATGACCAAGGACTGCTACACCTCTGATTACA

CTTCCTGTGTTTGTAATTTAATGCTGCTACAAGATGTTTCTGTTTCTTAGATTCTGACCATGACTCAT
AAGCTTCTTGTCATTCTTCATTGCTTGTTTGTUGTCACAGATGCACAACACTCCTCCAGTCTTGTGG
GGGCAGU T TTTGGGAAGTCTCAGUAGCTCITCTGGCTGTGTTGTCAGCACTGTAACTTCGCAGAAA
AGAGTCGGATTACCAAAACACTGCCTGCTCTTCAGACTTAAAGCACTGATAGGACTTAAAATAGTC
TCATTCAAATACTGTATTTTATATAGGCATTTCACAAAAACAGCAAAATTGTGGCATTTTGTGAGG
CCAAGGCTTGGATGCGTGTGTAATAGAGCCTTATGGTGTGTGCGCACACACCCAGAGGAGAGTTT
GAAAAATGCTTATTGGACACUGTAACCTGGCTCTAATTTGGGCTGTTETTCAGATACACTGTGATAA
GTTCTTITACAAATATCTATAGACATGGTAAACTTTTGGTTTTCAGATATGCTTAATGATAGTCTTA
CTAAATGCAGAAATAAGAATAAACTTTCTCAAATTATTAAAAATGCCTACACAGTAAGTGTGAATT
GCTGCAACAGGTTTGTTCTCAGGAGGGTAAGAACTCCAGGTCTAAACAGCTGACCCAGTGATGGG
GAATTTATCCTTGACCAATTTATCCTTGACCAATAACCTAATTGTCTATTCCTGAGTTATAAAGGTC
CCCATCCTTATTAGCTCTACTGGAATTTTCATACACGTAAATGCAGAAGTTACTAAGTATTAAGTAT
TACTGAGTATTAAGTAGTAATCTGTCAGTTATTAAAATTTGTAAAATCTATTTATGAAAGGTCATTA
AACCAGATCATGTTCCTTTTTTTGTAATCAANGGTGACTAAGAAAATCAGTTGTGT A
TGTATC

ATAAAATCA
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QLSSLTSEDSTVYYCARWRFYGSTYGMDYWGQGTSVTVSSAKTTPPSVYPLAPGSA ( B2 5| B :59) 120

QVQLKESGPGLYKPSQSLSLTCTVTGYSITSDYVWNWIRQFPGNKLEWMGYIHYSGGTSYNPSLKSRISITRDTSKNQFFLHLNS
LTTEDTATYYCARGNYDWAF AYWC QG TLVTVSAAKTTPPSVYPLAPGSAAQTNSMVT GCLVKGYTPEPVTV (B2 S
60)

DVQLQESGPGLVKPSQSLSLTCTVTGFSITSOYAWNWIRQF2GNKLEWMAYITYSGDTGYNPSLKSRISVTRDTSKNQFFLQLSS
VTTEDTATYYCARGNYDWVFAYWGQGTLVTVSAAKTTPPSVYPLAPGSA ( 25 &S 61)

DYQLQESGPGLVKPSQSLSLTCTVTGFSITSOYAWNWIRQF >GNKLEWMAYITYSGDTGYNPSLKSRISYTRDTSKNQFFLQLSS
VTTEDTATYYCARGNYDWVFAYWGQGTLYTVSAAKTTPPSVYPLAPGSA (BRI E S :62)

QVHLQQSGSELRSPGSSVKLSCKDFDSEVFPIAYMSWYRQKPGHGFEWIGDILPNIGRTIVGEKFEDKATLDADTVSNTAYLELN
SLTSEDSAMYYCGRSITRAWFAYWGQGTLVTVSVAKTTPPSVYPLAPGSA { EE5I &S :63)

EVNLEESGGGLVQPGGSMKLSCYASGFTFSNYWMNWVRQSPEKGLEWVADISLKSNNYGTHYAESYNGRFTISRDDSTSSVY
LOMNNLRAEDTGIYYCAVYYYGVKFYYFVLGYWGQGTSVTVSSAKTTPPSVYPLAPGSA ( B2 5 &S :64)

QVQLOQPGAELVKPGSSVKLSCRASGYIFTTYWMNWVKQRPGQGLEWIGQIDPSDSYTNYNQKFKGKATLTVDKSSTTAYM
QLSSLTFEDSAYYYCAMLDYWGQGTSVTVSSAKTTPPSVYPLAPGSAAQTNSMVTLGCLVKGYFPERPVTY ( B25IE S 65)

DVQLOESGPGLVAPSQSLSITCTVSGFSLSRYSVHWVRQPPG <GLEWLGMIWLGGSTDYNSALKSRLSISKDISKSQVFLKMNS
LOTDOTAMYYCARNLDSRGFAHWGQGTLVTVSAAKTTPPSVYPLAPGSAAQTNSMVTLGCLVKGYFPEPVTV (B2FIE S
:66)
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INTERNATIONAL SEARCH REPORT International application No.
PCTIS2013/031547

A. CLASSIFICATION OF SUBJECT MATTER
IPC{8) - AB1K 39/395 (2013.01)
USPC - 424/133.1
According to International Patent Classification (IPC} or to both national classification and [PC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC{B) - ABTK 39/39, 38/395, 39/4; C120 1/00; GO1N 3345, 33/532 (2013.00)
USPC - 424/130.1, 133.1, 1351, 139.1, 152.1; 435/7.1

Documentation searched other than minimum documentation te the extent that such decuments are included in the fizlds searched
CPC - AB1K 39/395, 39/39533, 39/4; C12Q 1/00; GO1N 33/5, 33/532 (2013.01) -

Electronic data base consulied during the intemational search (name of data base and, where practicable, search terms used)
Patbase, Google Patent, Pubmad, NCBi BLAST, Google _

€. DOCUMENTS CONSIDERED TQ BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevanl passages Relevant to claim No.
X WO 2010/065496 A1 (LEUNG at al) 10 June 2010 (10.06.2010) entire document 13,11, 27,28
Y 7 4-10, 12-15, 2944, 51-55
Y US 2012/0034247 A1 (DOROMINA &t al) 09 Fabruary 2012 {09.02.2012) entire document 4-10, 12-15
Y US 2009/0075278 A1 (FRANTZ st al) 19 March 2009 (19.03.2009) Bnt.ira document 29-44, 51-55
Y US 2010/0036091 A1 {ROBINSON et al) 11 Febraury 2010 (11.02.2010) entlre document 29
D Further docurnents are listed in the continuation of Box C. D
*  Sperial categories of cited d ts: “T* lgterd blished afler the i jonal filing date or priority
“A™ document defining the general state of the art which is not considered date and not in conflict with the apﬁgcalmn but cited to understand
to be of particular relevance the principle or theory underlying the nvention
“E™" earlier application or patent but published on or afier the i | = g of particul ! the claimed i ion cannot be’
filing date considered novel of cantot be considered to invalve an inventive
b ducﬂmem wtl‘:'lcti’h tmay Pl}gglw doubts s, on pri priority claimy(s) or wluctll_‘ is step when the documem is taken alone
cited to estal lication f another citation or other wyw 4 .
L 4 of p ; the claimed invention cannol he
speciol reason (as specified) . " considered to mvnlve an mvennve step when the document is
0™ document referring to an oral disclosure, use, exhibition or other combined with one or more other such such
means being obvious to a person skilled in the art

“P*  decument published prior 1o the inlemational filing date but later than  wg» ;
. the prioxity date claited '&"  document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report
02 August 2013 06AU 6 20]3

Name and mailing address of the ISA/US Authorized officer:
Mail Stop PCT, Atin: ISA/US, Commissioner for Patents Blaine R, Copenheaver
P.O. Box 1450, Alexandria, Virginia 22313-1450 - 5712724300

Facsimile Mo. 571-273-3201 PCT QSP; §571-272-7774

Form PCTASA/210 (second sheet) (July 2009)
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INTERNATIONAL SEARCH REFORT International application No.
PCT/US2013/03154T
Box No. | Nucleotide and/or amine acid sequence(s) (Continuation of item 1.¢ of the first sheer)

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)

I:] on paper

in electronic form

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

tat ts that the information in the subseq or additional copics is identical to that in the application as filed or does
not go beyend the application as filed. as appropriate, were furnished.

3. Additional comments:

Specifically, sequences 4, 6, 11, 13, 17, 19, 25, 27, 33, 35 41, 43, 49, 51, 56 and 60 were s_eamhad.

Form PCT/ISA/2 10 (continuation of first sheet (1)) {(July 2009)



(130) JP 2015-523852 A 2015.8.20

INTERNATIONAL SEARCH REPORT International application No.
PCTAIS201 31031647

Box No. II Observations where certain claims were found .unu'archahle (Continuation of item 2 of first sheet)

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

L. D Claims Nos.!

because 1hey relate to subject matter nos tequived to be searched by this Authority, namely:

2. [:I 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 Ciaims Nos.:

because they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6 A(m),

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

This International Scarching Authority found multiple inventions in this international application, as follows:

Ses Exira Sheets

1 D As all required additional search fees were umely paid hy the apphcant this intemational search report covers ali searchable
claims,

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

E As only some of the required additional search fees were timely paid by the applicant, this international search repon COVETS
only those claims for which fees were paid, specifically claims Nos.:

1-18, 20,.27-44, and 51-65, imited fo an isolated antbody and methods comprising the same, wherein the antibody is selected
to comprise a VH sequence and a VL sequence, wherein said VL sequence s sither SEQ ID NO:49 or SEQ 1D NO: 51 and said
VH sequence is either SEQ ID NO:58 or SEQ ID NC: 60.

L

=

No required additional search fees were timely paid by the applicant. Consequently, this mtcmatmna] search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D 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 accompanicd the payment of additional search fees.

Form PCT/1SA/210 (continuation of first sheet (2)) (July 2009)
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INTERNATIONAL SEARCH REFORT

Internati icati
Information on patent family members " “onal application No.

PCTIS2013/031547

This application containg the following inventions or groups of inventions which ara rot so linked as 1o fom a single general inventive
concept undar PCT Rule 43.1. In order for all inventions to be exarined, the appropriate additonal examination fees need to be paid.

Group I+ claims 1-44, 51-55, and 57-66 are drawn to an isolated antibody prising at least one CDR sequence selected from the
group consisting of; {2) a CDR-L1 sequence of any one of SEQ ID NOs:4-10; {b) 8 CDR-L2 sequance of any ane of SEQ ID NOs:

11-16; (¢) a COR-L3 sequence of any one of SEQ ID NQs:17-24; (d} a CDR-H1 saquence of any one of SEQ ID NOs: 25-32 or 67, (s} a
CDR-H2 sequence of any one of SEQ 10 NOs: 33-40 or 68; and (f) a CDR-H3 sequenca of any ong of SEQ ID NOs: 41-48 or §9-73; tha
antibody comprising a VH sequence and a VL sequance, wherain said VL sequence is of any shown In SEC: ID NOs: 49-57 or 74; and
wherain tha VH sequence is of any shown in SEQ |D NOs:58-66 or 75-78 and methods comprising the same.

Group H: claims 45-50 are drawn to a methad of diagnosing the presence of a tumer in @ mammal, said method comprising determining
the tevel of expression of a gene encoding a TAT194 polypeptide.

Group NI claim 56 is drawn to a method of defivering a cytotoxic or & diagnostic agent to a cell that expresses a TAT194 polypeptide.

The first invention of Group I+ is rastricted to an isclated antibody and metheds comprising the same, wherein the antibody is selacted
to comprise a VH sequence and a VL sequente, wherein satd VL sequence is selected to be SEQ ID NO:4% and said VH sequence is
selacted to ba SEQ 1D NO:58; wharein SEQ 1D NO:48 comprises COR-L1 of SEQ ID NO:4, CDR-L2 of SEQ ID NO:11, and CDR-L3 of
SEQ ID NO:17; and wherein SEQ ID NO:58 comprises CDR-H1 of SEQ ID NO:25, CDR-H2 of SEQ 10 NO:33, and CDR-H3 of SEQ ID
NO:41. ltis believed that clalms 1-18, 27-44, and 51-55 read on this first named invention and thus these claims will be searched
withaut fee to the extent that they read on SEQ ID NCs:49 and 58.

Applicant Is Invited to alact additional antibedies with specified SEQ 1D NOs ta be searched in a specific combination by paying
additional fee for each set of elaction. An exemplary election would be an isolatad antibody and methods comprising the same, wharein
the antibody is selocted to comprise a VH sequence and a VL sequence, wherein said VL sequence is selected to be SEQ 1D NO:50
and said VH sequence is selected to be SEQ ID NO:53; wherein SEQ ID NO:50 comprises CDR-L1 of SEQ ID NO:5, CDR-L2 of SEQ
ID ND:12, and CDR-L3 of SEQ 1D NO:13; and wharein SEQ | NO-59 comprises COR-H1 of SEQ ID NO:26, CDR-H2 of SEQ ID
NO:34, and CDR-H3 of SEQ ID NQ:42. Applicant must further Indicate, if applicable, the daims which read on the first namad invention
if different than what was indicated above for this group. Failure to clearly identify how any paid additicnal invention fees are to be
applied to the “+" group{s} will result in only the first claimad invention to be searchedfexamined.

The inverttians listed in Groups I+, II, and )| do not relate to a single general invantiva concapt under PCT Rule 13.1, because under
PCT Rula 13.2 they lack the same or ¢orresponding special technical features for the following reasons:

The spaciat tachnical features of Groups I+, an isolated antibody, are'not present in Groups Il and III; thc; special technical téatures of
Group I, detenmining the level of expressian of a gene encoding a TAT 194 polypeptide, are not presant in Groups I+ and I1I; the special
technical features of Group I1l, a method of delivering a cytotoxic or a diagnastic agent to a cell, is not present in Groups I+ and Il

Groups I+, ll, and 111 share the technical features of a cell that expresses a TAT 154 polypaptide; a method comprising an antibody that
binds to a TAT194 pelypeptide; contacting tissue cells with an antibody that binds to sald TAT194 polypaptids; forming a complax
batween.an antibody and a TAT194 protein; and further determining the presence of a TAT149 protein by forming a complex between
an antibody and .a TAT194 proteln. However, these shared technical features do not represent a confribution over the prior art.
Specifically, US 20000075278 A1 to Frantz st al. discloses a cell that expreases a TAT 194 polypeptide (cellular polypeptides which ars
exprassed to a greater degrae on the surface of or by one or more types of cancer call(s)... the above polypeptides are herein referred
to as Tumer-associated Antigenic Target polypeptides, "TAT™ polypeptides, Para. [0007]; the molecules listad below are excellent
polypeptide targats for the diagnosis and therapy of cancer in mammals... TAT194, Para. [0935]); a method comprising an antibody that
binds to a TAT194 polypeptide (a method for inhibiting the growth of a cell that expresses a TAT polypeptide, wherein the method
comprises contacting the cell with an antibody, an oligopeptide or a small organic molecule that binds 1o the TAT polypeptide, Para,
{0028]; anti-TAT antibodies disclosed herein may also be formulated... for delivary of a drug to a mammal, Para. [0664]; the molacules
listed below are excellent pelypeptids targets for the disgnosis and therapy of cancer in mammals. .. TAT194, Para. [0935]); contacting
tissue cells with an antibody that binds to said TAT134 polypeptide (contacting 4 test sample comprising tissus calls obtained from the
mammal with an antibody... that binds 1o a TAT polypaptide, Para. [0033]; antbody-abzyme conjugales can be prepared as described
herein for delivery of the abzyme to @ tumor cell population, Para. [0682]); forming a cormplex between an antibody and a TAT194
protein (detecting the formation of a complex between the antibody ... and the TAT pelypeptide, Para. [0031]); and further datermining
the presence of a TAT149 protain by forming a complex between an antibody and @ TAT194 protein (binding of the antibedy,
oligopeptide or arganic molecule to the TAT polypeptide in the sample, whersin the prasanca of such binding is Indicative of the
presance of tha TAT polypeptide in the sampla, Para. [0031); the molecules listed balow are excellent polypeptide targets for the
diagnosis and therapy of cancer in mammals... TAT194, Para. {0935]).

The Groups I+ formas do not share a slgnificant structural element, requiring the selection of altematives for the isolated antibody, "the
antibody comprising at least one COR sequence selacted from the group consisting of: {a) a CDR-L1 sequence of any one of SEQ 1D
NOs:4-10; {b) a COR-L2 sequence of any one of SEQ 1D NOs:11-16; (c} a CDR-L 3 sequence of any cne of SEQ ID NOs:17-24; (d}a
CDR-H1 sequence of any ons of SEQ ID NOs:25-32 or 67; (e) a CDR-H2 sequence of any ons of SEQ ID NOs:33-40 or 63; and (f} a
CDR-H3 sequence of any one of SEQ ID NOs:41-48 or 69-73",

Groups |+ shara tha technical features of en antibody comprising at least one CDR saquence; an antibody comprising a VH sequence
and a VL sequence; an antibody that binds to a TAT194 polypeptide. However, these shared technical featuras do not represent a
contribution over the prior art. Specifically, US 2009/0075278 At to Frantz et al. discloses an antibody comprising at least one GDR
sequence (the anti-TAT antibodies of the invertion may further comprise humanized antibodies or human antibodiss... Humanized
antibodies include human immunoglobulins in which residues from a complementary determining region (CDR) of the reciplant are
replaced by residues from a GDR of a non-hurnan species, Para. [0614]); an antibody that binds to a TAT184 polypaptide (an
antibody... that binds to a TAT polypeptide, Para. [0033]; the melecules (Isted below are excellant polypeptide targets for the diagnosis
and therapy of cancer in mammals... TAT184, Para. [0935)).

The inventions listed in Groups I+, Il, and Il therefare lack unity under Rule 13 because they do not share a samea or carmasponding
spedial technical features.

Form PCT/ISA/210 (patent family annex) (July 2009)
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