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INTERNATIONAL SEARCH REFORT

JP 2017-516839 A 2017.6.22

Intemational application No.
PCT/US2015/020458

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - AB1K 31/05 (2015.01}
CPC - CO7C 217/32 (2015.07)

Agcording to International Patent Classification (IPC) or to both national classification and 1PC

B. FIELDS SEARCHED

IPC{8B) - AB1K 31/05, 31/075, 31/095, 31/12, 311121 (2015.01}

Minimum documentation searched {classification system followed by classification symbols)

CPC - COTC 217/32, 233/56, 235/24, 235/52 (2015.07) (keyword delimited)

US Classes - 424/1.65, 1.89; 435/184; 514/229.8

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

PatBase, Google Patents, Googte, PubMed, PubChem
Search terms used: antibody, linker, cleave, TNR1, TNR1b, azide

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2010/0104589 A1 (GOVINDAN at al) 20 April 2010 (29.04.2010) entira document 14,28
A S 20130164286 A1 (GHOAU ot al) 27 June 2013 (27.06.2013) entirg decument 14, 28
A WO 2014/014563 A1 (CAPON at al) 23 January 2014 (23.01.2014) antire document 1-4, 28
A CAPON et al, "Flexible antibodies with nonprotein hinges,” Proc. Jpn. Acad, Series B, Vol, 87, 14,28
No. 9, Pgs. 603-616. 2011 entire document
P, X WO 20147144911 A2 (GAPON et al} 18 Septamber 2014 (18.09.2014) 14,28

D Further documents are listed in the continuation of Box C.

O

*  Special categaries of cited documents: “T*  later docurnent published afler the international filing date or priotity
“A™ document defining the peneral state of the art which is not considered date and not in conflict with the applicatioh but cited to understard
10 be of particular relevance the principle or theory underlying the invention
“E" earlier application o patent but published on or after the international X document of particular relevance; the claimed invention cannot be
filing date i considered novel or gammot be considered to invelve an inventive
L dpcgmem whilchhugy thrglqv d(_!uhi; on pf?iorily ugaim(s).nr whi:):tlil is step when the document is laken alone
cited to establish the publication date of another citation of other wy»  jooyment of particutar relevance; the claimed invention cannot be
special reason (as specified) e considered lnwlt:volve an inventive step when the dorument 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* d published prior to the inter | filing date but later than  «gn t fami
the priority date claimed &"  documem member of the same patent family

Date of the actual completion of the international search

31 July 2015

Date of mailing of the international search report

07 0CT 2015

Neme and mailing address of the ISA/US

|mail Stop PCT, Attn: ISA/US, Gommissioner for Patents
P.0. Box 1450, Alexandria, Virginla 22313-1450

Facsimile No. 571.273-8300

Autherized officer:
Blaine R, Copenheaver

PCT Holpdesk: §71-272-4300
PCT OSP: 571-272-7774

Form PCT/SA/210 (second sheet) (July 2009)
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Box Ne. 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 matier not required 10 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. g Claims Nos.: §, 912, 18-27
t they are dependent claims and are not drafted in accordance with the second and third sentencés of Rule 6.4(a).

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

"'This International Searching Authority found muiple inventions in this international application, as follows:

See Extra Sheet(s).

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

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

4, )I{ 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.:

1-4 and 28 to the extent that they read on a compound having the structure A-B-Z selacted to ba SEQ ID NO: 112, wherein the
Xaa nonpaptidyl linker of SEQ ID NO: 112 is a [1-({[1-(2-oxopropyl}-1H-1,2,3-iazol-4-yimathyl}carbamoyl)-2-sulfanylathyl)
aming group

Remark on Protest D The additional search fecs were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
D The additionat 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)) (uly 2009)
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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 additionat exarmination faes need to be paid.

Group 1+ claims 1-4, 6-8, 13-17, and 28 are drawn to a compound having tha structure A-B-Z or L-Ra-B-Z; and a process of producing
tha compound.

The first invention of Group |+ is restricted to a compound, and a procass of producing the compound, wherein the compound having the
structure A-B-Z selected to be SEQ ID NO: 112, wharein the Xaa nonpaptidyl linker of SECQ ID NO: 112 is selected to be:

"y ,gﬂv@n \j\

It is beliavad that claims 1-4 and 28 read on this first named invention and thus thess claims will be searched without fee fo the extent
that they read on the above depictad compound,

Applicant is Invited to elect additional polypeptide sequences and their specific linkers with explicitly specified chemicat structure to be
searched in a specific combination by paying additional fea for each set of election. An exemplary elaction would be a compound and a
process of producing a compound selected to be SEQ 1D NO: 113, wherein the Xaa nonpeptidyl linker is selected to be:

W gt

Additional palypeptide sequences and thelr specific linkers with explicitly specified chemical structura will be searchad upon the payment
of additional feas. Applicants must specify the claims that read an any additional elected inventions. Applicants must further indicate, if
applicable, the claims which raad on the first named invention if different than what was indicated above for this group. Fallure to clearty
identify how any paid additicnal invention fees are to be applied to the *+" group(s) will result in only the first claimed invention to be
searched/examined,

The inventions listed in Groups |+ do not rolate to a single general inventiva 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 Groups I+ formulas do not share a significant structurat elament, requiring the selection of altematives for the compounds “having
the structure A-B-Z, wherein A is a biclogically active structure of the compound; whersin Z is a protein component of the compound,
which

protein component comprises one of more polypaptides, whereln at least ona of the one or more polypeptides comprises consacutive
amino aclds which (7) are identical to a stretch of consecutive amino acids present in a chain of an F, domaln of an antibody; (H) bind t2
an F, recaptor; and (jii) have at their N-terminus a cysteine or a selenocystaine; wherain B Is a chemical structure Iinking A and Z:
wherein the dashed line between B and Z represants a peptidyl linkage; and wherein the soild line batwaen A and B rapresents a
nonpeptidyt linkage.”

The Graups I+ share tha technical features of a compound, and a mathod of producing the compound, the compound having the
structura A-B-Z wherein A is a biologically activa structure of the compound; wherein Z is a protein compornent of the compound, which
protein component comprises one or more polypeptides, wherein at laast one of tha one or moere polypeptides comprises consecutive
amina acids which (i} are identical to a stretch of consecutive amino aclds present in a chaln of an F, domain of an antibody; (i} bind to
an F, recaptor; and {iii) have at their N-tarminus a cysteine or a selenocysteine; wherein B Is a chemical structure linking A and Z;
whareln the dashed line bety B and Z rep ts & peplidyl linkage; and wherein the solid line between A and B represents a
nonpeptldyl linkage; which comprises the following steps: a) obtalning an A' which comprises A or a derivative of A, and a first terminal
reactive group; b) oblaining a B' which comprises B or a derivative of B, a second temminal reactive group and a third terminal reactive.
group, wherein the second terminal reactive group is capable of rsacting with the first terminal reactive group te form a non-peptidyl
linkage: c) abtaining a Z* whith comprises 2 or a derivative of Z, and a feurth terminal reactive group, wherein the fourlh terminal reactive
group is capable of reacting with the third terminal reactive group e form a peptidyl linkage; and d) reacting A', B*'and 2' In any order to
praduca the compound; and the compound having the structura L-Ra-B-Z, wherain Z is a protein compenent of the compound, which
pratein component comprises one or more polypeptides, wharein at least one of tha one or more polypeptides comprises consacutive
amino acids which are identical to a stretch of consecutive amino acids present in a chain of an Fc domain of an antibody: bind to an Fe
receptor; and have at their N-terminus a cysteins or a selenocysteina; wherein B is a chamical structure linking Ra and C; wharain the
dashed iine between B and Z represents a peptidyl linkags, and Ra is a bond or organic structure. However, these shared technical
features do not represent a contribution ever the prier art.
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Spacifigally, US 2010/0104589 A1 1o Govindan et al. discloses a compound, and a method of producing the compeund, the compound
having the structure A-B-Z {The present invantion relates to therapeutic conjugates with improved ability to target varlous diseased cells,
Abstract; a process of praparing conjugates, whaerein the linker is first conjugated to a drug, thereby producing a drug-inker conjugate,
Para. [0018]; Mab-[L2}-{L1}-{AAJm-[A]-Drug, Para; [0052]); wherain A is a biclogically active structure of the compound (a first linker
connacts the drug at one end, Para, [0051]); wherein Z is a protein component of the compound (An exemplary preferred embodiment is
directed to @ conjugate of a drug darivative and an antibody of the general formula 2, Para. [0052]}, which protein component comprises
one of more polypeptides, wherein at laast one of the one or more polypeptides comprises conseculive amino acids which (i) are
identical to a stretch of conseculive amino acids present in a chain of an Fg, domain of an antibody (the sequences of antibodies, such
as the Fe portiona of antibodies, may be varied to cptimize the physlological characteristics of the conjugates, Para. [0093]); (i) bind to
an Fc, racaptor (cleaved after it is intemalized into the cell upon binding by the MAb-drug conjugate to a receptor thereof, Para. [0075]));
and {iii) have at their N-terminus a cysteine or a setenocystaine {at one end, compl fary to the acetylena {or azide} moiety in L2, and
a reactive group sich as carboxylic acid or hydroxyl group at the other end; AA is an L-amino acid....cystsine, Para. [0052]; N-terminus
Iz attached to a croas-linker, Para. [D05B]); wharein B Iz a chemical structure linking A and Z (bifunctional drug molety is prepared by first
linking A-CH to the C-terminus of AA via an amide bond, followed by coupling tha amine end of AA to a catboxylic add group of L1,
Para. [0072]); wherein the dashed line betwasn B and Z reprasents a paptidyl linkage (therapeutic molety via an Intracsllularly-cleavable
moiety; Wherain said linker attachmant o therapautic moiaty further comprises an L-amino acid or a polypeptide made up of up to four
L-amino acids, Para, [0026]); and wherein tha solid line between A and B represents a nonpeptidyl linkage (a first linker connects the
drug at one end and tarminates with an acetylene or an azide group at the other end; this first linker comprises a defined PEG moiety
With an azide or acetylens group at ohe end and a different reactive group, such as carbaxyllc acld or hydroxyl group, Para. [0051]);
which comprises the following steps: a) obtaining an A’ which comprisas A or a derivative of A, and a first terminal reactive group ; b)
obtaining a B’ which comprises B or a dervative of B, a second terminal reactive group and a third terminal reactive group, wherein the
second terminat reactive group is capable of reacting with the first terminal reactive group to form a non-peptidyl linkage, (the bifunctional
drug molety is preparad by first linking A-OH to the C-terminus of AA via an amide bond, followed by coupling the amine end of AA to
carboxylic acid group of L1, If AA is absent {i.e m:0), A-CH is directly attached to L1 via an amide bond. The cross-linker, [LTHAA]
m-[A-OH], is attached to drug's hydroxyl or amino group, and this is followed by attachment te the L1 moiety, by taking recoursa to the
reaction between azide {or acetylane) and acetvlens (or azlde) groups in L1 and L2 via click chemistry, Para. [0072]); ¢} obtaining a Z'
which comprisas Z or a derivative of Z (the antibody is pre-terivatized with a thiol-reactive group, Para. [0068]), and a fourth terminal
reactive group (Which first linker contains a reactive molety that Is capable of combining with a second linker that additionally contains a
targeting-moiety-coupling group, Para. [0016]), wherein the fourth tarminal reactive group is capable of reacting with the third terminal
reactive group to form a peptidyi linkage {Furthermars, in a preferred embodiment, the linker component ‘L2’ comprises a thiol group that
reacts with a thiol-reactive residue introduced at one or more lysine side chain amino groups of said targeting moiety, Para. [00681); and
d) reacting A", B' and Z' in any order to produce the compound {A-OH is directly attachad to L1 via an amide bond. The cross-linker,
[L1HAAIM-JA-OH], is attachad to drug's hydroxyl or amino group, and this is followed by attachment to the L1 moiety, by taking recourse
to the reaction between azide (or acetylene) and acstylena (or azide) groups In L1 and L2 vla click chemistry, Para. [0072]); and the
compeound having the structure L-Ra-B-Z (The present invention relates to therapeulic conjugates with improved ability to targst various
diseasad calls, Abstract; a process of preparing conjugates, wherein the linker is first conjugated to a drug, thereby producing a
drug-linker conjugate, Para, [0018); Mab-[L2]-[L1)-[AAIm-[A]-Drug, Para; [00562]); wherein Z is a protein component of the compound
{tharapeutic moisty via an intracellularly-tieavabla molety; Whereln said linker attachment to therapeutic molety further comprises an
L-amino acid or a polypeptide made up of up to four L-amino acids, Para. [0026]), which protsin comgonant comprises one or mare
polypeptides (tha sequences of antibodies, such as the Fe portions of antibodies, may be varied to optimize the physiolegical
characteristics of the conjugates, Para. [0093]), wherein at least cne of the one or more polypeptides comprises consecutive amino
acids which are identical to a atreteh of consecutive amino acids present in a chain of an Fc domaln of an antibody {ihe sequences of
anttbodias, such as the Fo porlions of antibodies, may be varied to optimize the physiological characteristics of the conjugates, Para.
[0093]); (ii) bind to an Fc, receptor (cleaved after it is intemalized Into the cell upon binding by the MAb-drug conjugate 1o a receptor
thergof, Para. [0075]); bind to an Fc recepior (cleaved alter it is intemallzed Into the cell upon binding by the MAb-drug conjugate to
raceptor thereof, Para. [0075]); and have at their N-tarminus a cysteine or a setenccysteine (at one end, complementary to the acetylsng
{or azide) moiety in L2, and a reactive group such as carboxylic acid or hydroxyl group at the other end; AA Is an L-amino
acld....cysteine, Para. [0052); N-terminus Is attached to a cross-linker, Para, [0058]); wherein B is a chemical structure linking Ra and C
(bifunctional drug moisty is preparad by first linking A-CH to the C-terminus of AA via an amide bond, followed by coupling the amine
end of AA 10 a carboxylic acid group of L1, Para. [0072]); wherein the dashed line between B and Z represants a paptidyl linkage
{therapeutic moiety via an intracellularly-cleavable moiety; Whersin szid linker attechment to therapeutic moiety further comprises an
L-amino acid or a polypeptide made up of up to four L-amino acids, Para, [0026]); and Ra Is a bond or arganic structure (reaction
between azide (or acetylene} and acetylens (or azida) groups in L1 and L2 via click chemistry, Para. [0072]).

The Inventions listed in Groups i+ therefore lack unity under Rule 13 because they do not share a same or coresponding spacial
technical features.
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