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gooad
goooaod goooad
GO-701m Ef: DNA &3 (414 bp) Go-702m E % >/ HES

U FIVERFI-FR-CORI-FRZ-CDRE-FRI-CDR3
ATGGGATGGAGCTATATCATCCTCTTTTTGGTAGCAACAGCTACAGATGTCGACTCCUAGET

-CHRI-FR2-CHBRY CHRI-FR4

MACTACTEGATGCAC

(GAGATTAATCCTAGCAACGETCGTACTTACTACAATGAGAACTT

Pi’( PAPE U G(J PSVELE
VHNAKTKPREEQYNSTYRY \’b\ Li \ LHQD\\T
D LPPSRDELTINGVS] ,.\ K F YPSDIAY

GATGGTGACTACGTCTCEGGT

TTTECOTACT GHECT 7 (SEQIDNO: 21) lb NO ﬁ) )

GO-701m Ef4: 7 = / BEA (138 aa) GO-702m EfHEESI

DT FIRTF Bt Caggtccagctgcagcagtctggagctgagetgatgaagecctggggectcagtgaaaattte
MGWSYIILFLVATATDVDS: /¢ ctgcaaggctattggcttcacattcaattacttctggatagagtgggtaaaacagaggcctyg

ggcatggccttgagtggattggagagattttacctggaactggtagtactaactacaatgag
EINPSNGRTYYRENFRTRATL : . CDGDYVEE aagttcaagggcaaggccatattcactgcagatacatcctccaacacagecctacatgcaact
> (SEQID NO: 15) ccgcagcctgacatcectgaggactectgecgtctattactgtgtaagatacgactatacctett
ctatggactactggggtcaaggaacctcagtcacagtctectca (SEQ ID NO: 23)

GO-701m #84: DNA &%l (381 bp) GO-702m B4 /U HES

ATGGAATCACAGACTCTGGTCTTCATATCCATACTGCTCTGGTTATATGGTGCTGATGGGH

AAGGCCAGTGAGAATGTGGETACTTATGTATCC
ACGEGECATCCAACCGETACACTGS

13)
GO-702m B4 /Y HES

SACAGAGTTACAGCTATCCETEEACSE
\» (SEQID NO: 22)

Gacattgtgctcacccaatctccaggttectttggectgtgtectctagggcagagtgtcaccat
ctcctgcagagecagtgaaagtgttcaatattctggecactagtttaatgcactggtatcaac
GO-701m &84: 7 = / B& 5 (127 aa) agaaaccaggacagccacccaaactcctcatctatggtgcatccaacgtagagactggggte
A o X cctgccaggtttagtggcagtgggtctgggacagacttcagectcaacatccatectgtgga
STFNRTF B ggaggatgatattgcaatgtatttctgtcagcaaaattggaaggttccttggacgttcggtyg
MESQTLVFISILLWLYGADG:! : gaggcaccaagctggaaatBhaaa (SEQ ID NO: 24)

DY GASNRY TGV
7% (SEQ ID NO: 16)

ALY UGREYSYPWTE

Oo00aoao Oo00a0ao

GO-702h EfE 5 (VHS) GO-702h EH#EET (VH5)

4 F I~ FF F-FR1-CDR1-FR2-CDR2-FR3-CDR3-! ATGGGCTGGAGCTOOATCCTOCTGTTCCTOC TGAGCGTOACAGCAGGAGTGCACAGCGA
GGTGCAGCTGGTGCAGTCCGGAGCAGAGGTGAAGAAGCCAGGCGAGTCTCTGAAGATCA
GCTGCAAGGGCTCCGGCTTCACCTTTAACTACTTCTGGATCGAGTGGGTGCGGCAGATGC

: GVHSEVQLVQSGAEVKKPGESLKISCKGSGFTFNYFWIEWVRQMPGKGLEWMG cAGGCAAGGGCCTGGAGTGGATGGGAGAGATCCTGCCTGGCACCGGCTCTACAAACTAC

EILPGTGS“TNYNEKFKGQVTISADKSISTAYLQWSSLKASDTAMYYCARYDYTSSMDYWGQGTLVTVS AATGAGAAGTTTAAGGGCCAGGTGACCATCAGCGCCGACAAGAGCATCTCCACAGCCTA

i TCTGCAGTGGAGCTCCCTGAAGGCCTCTGATACCGCCATGTACTATTGTGCCAGATACGA

| CTATACATCTAGCATGGATTATTGGGGCCAGGGCACCCTGGTGACAGTGTCCTCT (SEQ

ID NO: 27)

-/

(SEQID NO: 19)
GO-702h EiLMES (VL3)
ATGGGCTOOAGCTGGATCCTGCTATTICCTCCTGAGCGTGACAGCAGGAGTGCACAGCGA
GATCGTGCTGACCCAGTCTCCAGCCACACTGTCTCTGAGCCCAGGAGAGAGGGCCAC
CCTGAGCTGCAGAGCCTCCGAGTCTGTGCAGTACAGCGGCACATCCCTGATGCACTG
GTATCAGCAGAAGCCAGGACAGGCACCTAGGCTGCTGATCTACGGCGCCTCCAACGT

SEIVLTQSPATLSLSPGERATLSCRASESVQYSGTSLMHWYQQKPGQAPRL GGAGACAGGAATCCCAGCACGGTTCAGCGGATCCGGATCTGGCACAGACTTTACCCT

SL AVYYCQQNWKVPWTFGQGTKVEIK GACAATCAGCTCCCTGGAGCCTGAGGATTTCGCCGTGTACTATTGTCAGCAGAATTG
: GAAGGTGCCATGGACCTTTGGCCAGGGCACAAAGGTGGAGATCAAG (SEQ ID NO:
(SEQ ID NO: 20) 28)

GO-702h ESHEF (VL3)

2+~ TF F-FR1-CDR1-FR2-CDR2-FR3-CDR3

MOWSWILLELLSVTAGVEH
GASNVETGIPARFSGSGSGT

GO-702h B (VL4)

GO-702h BEHBES] (VL4)
ATGGGCIGGAGLTIGGATCCTGUIGT AGCGTGACAGCAGGAGTGCACAGLGA
CATCCAGATGACCCAGTCCCCTAGCTCCCTGTCCGCCTCTGTGGGCGATCGGGTGACCAT
CACATGCAGAGCCAGCGAGTCCGTGCAGTACTCTGGCACAAGCCTGATGCACTGGTATC
AGCAGAAGCCCGGCAAGGCCCCTAAGCTGCTGATCTACGGAGCATCCAACGTGGAGACA
GGAGTGCCATCTCGGTTCTCTGGAAGCGGATCCGGCACAGACTTCACCTTTACAATCTCT
AGCCTGCAGCCAGAGGATATCGCCACCTACTATTGTCAGCAGAATTGGAAGGTGCCCTG
GACCTTTGGCCAGGGCACAAAGCTGGAGATCAAG (SEQ ID NO: 29)

29"+ WA TF F-FR1-CDR1-FR2-CDR2-FR3-CDR3-}

Maw! LFLLSVTAG 'rbDIQMTQSPSSLSASVGDRVTlTCRASESVQYSGTSLMHWYQQKPGKAP
LLIYGASNVETGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQQNWKVPWTFGQGTKLEI i

R

(SEQ ID NO: 25)

GO-702h &S (VL1)
GO-702h BRI (VL1)
ATGGOCTGGAGCTGGATCCTGCIGTTCCTCCTOAGCGTOACAGCAGGAGTGCACAGCGA
CATCCAGATGACCCAGTCCCCTAGCTCCCTGTCCGCCTCTGTGGGCGATCGGGTGACCAT
AGVHSDIQMTQSPSSLSASVGDRVTITCRASESVQYSGTSLMHWYQQKPGKAPK - cACATGCAGAGCCAGCGAGTCCGTGCAGTACTCTGGCACAAGCCTGATGCACTGGTATC
LL'YGASNVETGVPSRFSGSGSGTDFTLT‘SSLQPEDFATWCQQNWKVPWTFGGGTKVEI AGCAGAAGCCCGGCAAGGCCCCTAAGCTGCTGATCTACGGAGCATCCAACGTGGAGACA
GGAGTGCCATCTCGGTTCTCTGGAAGCGGATCCGGCACAGACTTTACCCTGACAATCTCT
AGCCTGCAGCCAGAGGATTTCGCCACCTACTATTGTCAGCAGAATTGGAAGGTGCCCTGG
ACCTTTGGCGGCGGCACAAAGGTGG AGATCAAG (SEQ ID NO: 30)

2+ WX TF F-FR1-CDR1-FR2-CDR2-FR3-CDR3- 14

(SEQ ID NO: 26)
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INTERNATIONAL SEARCH REPORT International application No.

PCTAIS21/70881

A. CLASSIFICATION OF SUBJECT MATTER
IPC - CO7K 16/30; GOTK 16/46; AGIK 30/395; AGTK 47/68 (2021.01)

cPC COTK 1613092, CO7K 18/468; AG1I 39/39558; AS1K 39/3955; AG1K 47/6889; AG 1K 47/6879; AG1K 47/6851; AB1K 47/6835;
PC - cow 2397131; CO7K 2317/55; COTK 2317/585; CO7K 2317/622; COTK 2317/732; COTK 2317i734

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

B.  FIELDS SEARCHED

Minimum documentation searched {classification system followed by classification symbals)
See Search History document ’

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

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

€. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X US 2016/0340442 A1 {DANA-FARBER CANCER INSTITUTE, INC., et al.) 24 Novembar 20186; | 1-18, 18-20, 51-53,
— abstract; paragraphs [0009]-[0017], [0103], {0124]; Table 1 5659, 62156, 63/62/56,

Y 64/62/66, 65/62/56
17-18, 54-55, 60-61,
62/60-61, 63/52/60-61,
64/62/60-61, 65/62/60-61

Y US 2012/0208237 A1 {(MORETTA, A et al.) 16 August 201 2; paragraph [0037] 17, 54, 60, 62150,
BUG2/60, 64/62/80,
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Y =} (SUN, LK et al.) Mouse lg kappa active mRNA from hybridoma 17-1A. chain, mRNA, partial 18, 55, 61, 62/61,
cde. Genbank entry (online). National Center for Biotechnology Information, 27 April 1993 63/62/61, 64/62/61,
J[ratrieved on 5 November 2021]. Retrieved from tha Internet: fURL: 65/62/61

https:/fwwnw .ncbi.nim.ndh gov/nucleotide/M 15046.1]; page 1

A WO 2010/042562 AZ (MINERVA BIOTECHNOLOGIES CORPQRATION, et al.} 15 April 2010; | 1-20, 51-65
entlre document

A ~| (PANCHAMOORTHY, G et al.) Targeting the human MUC1-C encoprotein with an 1-20, 51-65
antibody-drug conjugate. JCI Insight. 21 June 2018, Vol. 3, No. 12, article e95880; pages 1-11;
DOI: 10,117 2ci.insight.§9880

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 internaticnal filing date or priority

“A" document defining the general state of the art which is not considered
to be of particular relevance
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"L" document which may throw doubts on priority claim(s) or which
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special reason (as specified) N

“O"  document referring toan oral disclosure, use, exhibition or other means

“P*  document published prior to the international filing date but later than
the priority date claimed

date and not in conflict with the application but citéd 1o understand
the principle or theory underlying the invention

"X document of particular relevance; the ¢laimed invention cannot be
considered novel er cannot be considered to involve an inventive step
when the document is taken alone

“Y" document of particular relevance; the claimed invention cannot
he considered to invelve an inventive step when the document is
combined with ane or more other such d ts, such combi
being obvious to a person skilled in the art

“&*  document member of the same patent family
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INTERNATIONAL SEARCH REPORT International application No.

PCTAJS21/70881

Box No, IE Observations where certain claims were found unsearchable {Continuation of item 2 of first sheet)

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

L D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namety:

2, |:| 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 ¢arried out, specifically:

k3 Claims Nos.: 21-50
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

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

This International Searching Authority found multiple inventions in this intemational application, as follows:
-"**-Plgase See Supplemantal Page-***-

. I:I As all required additional search fees were timely paid by the applicani, this international search report covers all searchable
claims.

2 I:l 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 wére titnély paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. ﬁ 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 claims; it is covered by ¢laims Nos.:
Group I+, Claims 1-20, §1-65; SEQ ID NO: 3 (HCDR1}, SEQ ID NO: 4 {(HCDR2); SEQ 1D NO: 5 (HCDR3); SEQ IDNC: 9
(LCDR1}, SEQ ID NO: 10 (LCDR2); SEQ {D NO: 11 (LCDR3); SEQ 1D NO: 15 (variable heavy chain amino acid sequance;
SEQ ID NO: 16 {varable light chain amino acld sequence); SEQ ID NO: 21 {variable heavy chain nucleit acid sequence); SEQ
1D NC: 22 (vanable light chain nucleic acid sequence)

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
I:l 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.
I:I No protest accompanied the payment of additional search fées.
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INTERNATIONAL SEARCH REPORT Tntermational application Mo,

PCT/USZ21/70881

=***-Continued From Box No. Ill: Observations where unity of invention is lacking-***-

This application contains the following invantions 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 1-20, 51-85; SEQ ID NO: 3 (HCDR1), SEQ |D NO: 4 (HCDR2); SEQ ID NO: 5 (HCDR3), SEQ ID NO: 9 (LCDR1); SEQ
ID NO: 10 (LCDR2); SEQ ID NO: 11 (LCDR3); SEQ ID NC: 15 (variable heavy chain amino acid sequence); SEQ ID NO: 18 {variabla
light chain amino acid sequence); SEQ ID NO: 21 (variable heavy chain nucleic acid saquance); SEQ ID NO: 22 (variable light chain
nucleic acld sequance) are directed an antibody or fragment thereof that binds selectively to MUC 1-Clextracsllular domain and a fusion
protein and a chimeric antigen recaptor compriging said antibody.

The antibody will be searched to the extent that it encompasses SEQ ID NO: 3 (first exemplary HCDR1), SEQ 1D NO: 4 (first exemplary
HCDR2); SEQ ID NO; § (first exemplary HCDR3); SEQ ID NO: 9 {first exemplary LCDR1); SEQ 10 NO: 10 (firat exemplary LGDR2);
SEQ I NO: 11 (first exemplary LCDR3); SEQ ID NO: 15 (first exemplary variable heavy chain amino acld sequence); SEQ ID NG; 16
{first axemplary variable light chain amino acid sequence); SEQ ID NO: 21 (first exarmplary variable heavy chaln nucleic acid sequence);
SEQ 1D NO: 22 (first axemplary variable light chain nuclelc acid sequenca). Applicant is invited to elect additlonal palr(s) of antibody light
and heavy chain variable region sequence(s), and assodiated CDR region sequenca(s), with specified SEQ ID NO: for each, or with
speclfied substitution(s) at specified site{s) of a SEQ ID NO:, such that the sequence of sach slected species is fully specified {i.e. no
optional or variable residuas or substituents), to be searched. Additional pair(s} of antibady light and heavy chain variable region
sequence(s) and assoclated CDR region sequence(s) will ba searched upon tha paymant of additional fees. It is belleved that claims
1-20 {each in-part) and 51-85 (each in-part) encompass this first named invention and thus these claims will ba searched without fee to
the exient that they encompass SEQ ID NO: 3 (HCDR1), SEQ 1D NO: 4 (HCDR2); SEQ ID NO: 5 (HCDR3); SEQ ID NO: 9 {LCDR1);
SEQ ID NO: 10 (LCDR2); SEQ ID NO: 11 (LCDR3); SEQ ID NO: 15 (variable heavy chain amino acid sequence); SEQ ID NO: 16
(variable light chain amino acld sequence}; SEQ 1D NO: 21 {variable heavy chain nucleic acid sequanca); SEQ ID NO: 22 (variable light
chain nuclsic acid sequence). Applicants must specify the claims that encompass any additionally electad antibody light and heavy chain
varable region sequence(s) and associated COR ragion sequence(s). Applicants must further Indicate, if applicable, the claims which
encompass the first named invention, if diferent than what was indicated above for this group. Failure to clearly identify how any paid
additional invention fees ara to be applied to the "+ group(s) will rasult in only the first claimed invention to be searched/examined. An
exemplary election would be an antibady comprising SEQ ID NO: 6 [HCDR1), SEQ ID NO: 7 (HCDR2); SEQ ID NC: 8 {HCDR3}; SEQ
1D NQ: 12 {LCDR1); SEQ ID NO: 13 (LCDR2); SEQ ID NO: 14 (LCDR3); SEQ ID NO: 17 {variable heavy chain amino acid sequenca);
SEQ D NO: 18 (variable light chain aming acid sequence); SEQ ID NO: 23 {variable heavy chain nucleic acid sequance); SEQ ID NO:
24 {variable light chain nucleic acid sequanca).

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

Additionally, even If Groups |+ were considared to share the technical features Including: an antibody or fragment thereof that binds
selectively to MUC1-C extracellular domain (MUC1-C/ECD) defined by SECQ 10 NO:1, wherein sald antibody comprisas a variable heavy
chain comprising GDR1, COR2 and CDR3 regions, and a variablé light chain comprising CDR1, CDR2 and CDR3 reglons; a fusion
protein comprising: (i) a first single chaln antibody that binds selectively to MUC 1-Clextracafiular domain (ECD) definad by SEQ ID NO:
1, wherein said antibody comprises a variable heavy chain comprising CDR1, COR2 and CDR3 regions, and a variable light chain
comprising COR1, CDR2 and CDR3 ragions, respectively; and (ll) a second single chain antibody that binds to a Tor B cell; a chimeric
antigen receptor comprising: (i} an ectodomain comprlsing single chain antibady variabla region that binds selectively to
MUC1-Clextracellular domain (MUC1-C/ECD) defined by SEQ ID NO: 1, wharein said antibody comprises a variabla heavy chain
comprising CDR1, CDR2 and CDR3 regiens, and a variable light chain comprising CDR1, CDR2 and CDR3 regions, respectively, with a
fiexible hinge attached at the C-terminus of said single chain antlbody variabie region; (ll) a transmambrana demaln; and {ili) an
endodomain, wherein said endodomain comprises a signal transduction function whan sald single-chain antibody variable reglon Is
engaged with MUC1; a cell expressing the chimeric antigen receptor; these shared technical features are previously disclosed by WO
20151116753 A1 (DANA-FARBER CANCER INSTITUTE, INC., et al.} (hereinafter 'Dana-Farber’).

Dana-Farper discloses an antibedy or fragment thereaf that binds. selectively to MUC1-C extracellutar domain (MUC1-C/ECD) {an
antlbody or fragmant thereof that binds selsctively to MUC1-C extracellular domain; ¢laim 1) defined by SEQH ID NO:1 (SEQ ID NO: 1 of
the Dana-Farber refarence is 100% Identical to Applicants' SEQ ID NO: 1; ¢laim 1), wherein said anibody comprises a variable heavy
chain comprising COR1, CDR2 and CDR3 regions, and a variable light chain cormprising CDR1, COR2 and CDR3J regions (whersin sald
antibody comprises a variable heavy chain comprising CDR1, CDR2 and CDR3 regions, and a variable light chain comprising COR1,
CDR2 and CDR3 regions; claim 1); a fusion protain {a fusion protain; claim 51} comprising: (I) a first single chain antibody that binds
selectivaly to MUC 1-C/extracellular domain (ECD) (comprising: (i) a first single chain antibody that binds selactively to MUC
1-Ciextracellular domain; claim 51) defined by SEQ ID NO: 1 {SEQ ID NO: 1 of the Dana-Farber refarence is 100% identical to
Applicants' SEQ 1D NO: 1; claim 51}, wherein said antibody comprises a variable heavy chalh comprising COR ¥, CDR2 and CDR3J
regicns, end a variable light chain comprising CDR1, CDR2 and CDR3 regions (wherein said antibody comprises a variable heavy chain
coemprising CDR1, COR2 and CDR3 regions, and a variable light chain comprising COR1, COR2 and CDR3 regions; ¢claim 51},

pectively; and (ii) a d single chain antibody that binds to a Tor B cell ({ii) a second single chain antibedy that binds to a Tor B
cell; clalm 51); a chimeric antigen receptor {a chimeric antigen receptor; claim 56) comprising: (i) an ectodomain cormprising single chain
antibody variable region that binds selectively to MUC1-Clextracallular domain {MUC1-C/ECD}) (comprising: {i) an ectedomain
comprising single chain antibody variable region that binds selectively to MUC1-Clextracellular domain; claim 56) defined by SEQ ID
NO: 1 (SEQ ID NOC: 1 of the Dana-Farber reference is 100% identical to Applicants' SEQ ID NG 1; claim 56), wherein said antibady
comprises a variable heavy chain comprising CDR1, CDR2 and COR3 regions, and a variable light chain comprising CDR1, COR2 and
CDR3 regions, respactively {(whersin sald antibody comprises a variable heavy chain comprising CDR1, CDR2 and CDR3 regions, and 2
variable light chain comprising CDR1, COR2 and CDR3 ragions, respectively; cdlaim 56), with a flexible hinge attached at the C-terminus
of said single chain antibody variable region (with a flaxible hinge attached at the C-terminus of said single chain antibody variable
ragion; claim 56); (i) a transmembrane domain (claim 56); and {jii) an endodomain {claim 56), wherein said endodomain comprises a
signal transduction function when sald single-chain antibody vartabls region is engaged with MUC1 (wharein said endodomain
comprises a signal transduction function when said single-chain antibody variable region is engaged with MUC1; claim 58); a cell
exprassing the chimerlc antigen raceptor {a cell expressing the chimeric antigen raceptor; claim 60),

SBince none of the special technical features of the Groups I+ inventions is found in more than one of the invenfions, and since all of the
shared technical features ara previously disclosed by the Dana-Farber reference, unity of invention is lacking.

Form PCT/ISA/210 (extra sheet) (July 2019}
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