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International application N,
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IPC
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CLASSIFICATION OF SUBJECT MATTER

- AG1K 35/17, 38/00; AD1N 63/00; COTK 14/725, 14/705; C12N 5/0783 (2018.01)
AG1K 35/17, 38/00; CO7K 14/705; 14/7051, 14/7056; C12N 5/0087, 5/0646

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

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbaols)
Sea Search History documant

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

Elecironic data base consulted during the international search (name of data base and, where practicable, search tenms used)
Sea Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2016/0000828 A1 (ST. JUDE CHILDREN'S RESEARCH HOSPITAL, INC. et al.) January 7, {106, 108/106, 131-132
2Q16; paragraphs [0010], [0013], [0014], [0017], [0021], [0094], |0096)
Y US 2012/0282256 A1 {CAMPANA et al.) November 8, 2012; abstract; paragraphs [0029], 108, 108/106, 131-132
[0105), [0144]; claim 22
Y US 2012/0148552 A1 {JENSEN) June 14, 2012; paragraphs [0009), [0040] 108, 108106
A US 2015/0218649 A1 {SAENGER et al.) August &, 2015; Table 9 1-10, 11/1-10,
121111-10, 13/1111-10,
14/1-10, 15/1-10, 16-28,
30116-28, 31/30/16-26,
32/30/16-26, 33/16-28,
34/16-26, 35, 39/35,
56/39/35, 57/56/38/35,
S58/56/39/35, 108-111,
130
A US 2014/0286073 A1 (THE TRUSTEES OF THE UNIVERSITY OF PENNSYLVANIA} 1-10, 11/1-10,
Septernbar 25, 2014; clalm & 1211/1-1Q, 1311110,
14/1-10, 15/1-10, 16-26,
30/16-26, 31/30/16-26,
32/30/16-26, 33/16-26,
34/16-26

[l

Further documents are listed in the continuation of Box C.

D See patent family annex.

*
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G
upn

Special caiegories of cited documents:

document definjng the peneral state of the art which is not considered
to be of particular relevance

earlier d:pplicatiun or patent but published on or after the i

e

later document published after the international filing date or priority
date and not in canflict with the application but cited to understand
the principle or theory underlying the invention

filing date

dpcyment which may theow doubts on priority claim(s) or which is
cited 1o establish the publication date of another citaiton or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the imemational filing date but later than
the priority date claimed

ny

uyn

g

[ W of particular relevance; the claimed invention cannot be
congidered novel or cannot be ¢ansidered to involve an inventive
step when the document is taken alone

dooument of particular reley . the claimed i cannot be
considered fo involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the ant

document member of the same patent family

Date of the actual completion of the international search

18 July 2017 (18.07.2018)

Date of mailing of the international search report

26 JUL 2018

Mame and mailing address of the ISA/

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer

Shana Thomas

PCT Halpdesk: 571-2T2.4300
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Box No. H 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:

L. D Claims Nos.:
because they relate to subject matter not required 10 be searched by this Authority, namely:

2. D Claims Nos,;

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

3. Claims Nos.: §2-78, 104, 105, 112-128
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a),

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

This International Searching Authority found multiple inventions in this intemnational application, as follows:
-***-Pleasa Sea Supplemental Page-***-

l. D As all required additicnal 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 fiees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, m No reguired 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.:
1-10, 1111-10, 12M111-10, 13M111-10, 14110, 15/1-10, 16-26, 30/16-28, 31/30/16-26, 32/30/16-26, 33/16-26, 34/16-26, 35,
39735, 6B/36/35, 57/56/39/35, 6B/56/39/35,106, 108106, 109-111, 130-132; SEQ ID NOs: 19, 18, 2, 13, 5, 12; CD8
transmembrane domaln

Remark on Protest D The additienal 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.

I:l e prolest accompanied the payment of additional scarch fees.

Form PCT/ISA/210 {continuation of first sheet (2)) (January 2015)



(80) JP 2020-512005 A 2020.4.23

INTERNATIONAL SEARCH REFORT

L . International application No.
Information on patent family members op

PCT/IS18/24650

=***-Continued from Box No. Il Observations whare unity of invanticn Is lacking: -***-

This application cantaing the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Ruls 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Groups I+, Claims 1-61, 80-103, 106-111, 130-132, a CD8 transmembrane region, and SEQ 10 NOs: 2, 5, 12, 13, 18, 19, are diracted
toward a polynucleotide encoding a chimeric recaptor comprising and extracellutar domain of NKGZ2D, an effector domain comprising a
transmembrane region and an intracelivler signaling domain; cells comprising the polynucleotide or the polypeptide encaded tharaby,
and methods for the manufacture of medicaments and for treating cancer with the polynucleotids, or with the cells.

The pelynuciaotide, cells, and mathods will be searched to the extent they encompass a chimeric receptor encompassing an amino acid
saquence encompassing SEQ ID NO: 19 {first exemplary chimeric recaptor AA sequence), encoded by a sequence encompassing SEQ
ID NO: 18 {first exemplary chimetic receptor encoding sequence), wherein the nucleic acid encompassas an NKG2D domain
encompassing SEQ 1D NO: 2 {first exernplary NKG20 domain}, a CD3zeta signaling domain encompassing SEQ (D NO: 13 (first
exemplary signaling domain), a CD8a hinge region encompassing SEQ ID NO: § {first exemplary hinge region), a CO8 transmembrane
domain {first axemplary transmembrana region); and a 4-1BB signaling domaln encompassing SEQ ID NO: 12 (first examplary
additional signaling domain). Applicant is invited to elect additional chimeric recepior sequence{s), with, where applicable, associated
domain(s) theracf and/or indepandant chimeric recaptor domain sequence(s), with specified SEQ 1D NO: for each, or with specified
substitution(s} at specified site(s) of 8 SEQ 1D NO:, such that the sequence of each elected species is fully specified {l.e. ne optional or
variable residuas or substituents), to be searched. Additional chimeric antigen sequenca(s) and/or domain sequence(s) will be searched
upon the payment of additional fees. It is beliaved that claims 1-8, 10, 11-15 (each in-part), 16-22, 30-35 {each in-part), 39 (in-part),
58-58 (each in-part), 106, 108-111 (each in-paut), 130 {in-part), 131 and 132 encompass this first named invention and thus these claims
will be searched without fee to the extent that they encompass a chimeric receptor encompassing SEQ 1D NO: 18 {chimeric racaptor AA
saguence), encoded by a sequance encampassing SEQ ID NC: 18 (chimeric recaptor encoding sequence); NKG2D domain SEQ ID
NO; 2 (NKG2D domain), CD3zeta signaling domain SEQ 1D NO: 13 {signafing demain), CD8a hinge region SEQ 1D NO: § (hinge
reglon), a CD8 transmembrane domain {transmembrane region); and 4-1BB signaling domaln SEQ |10 NO: 12 (additional signaling
domain), Applicants must specify tha claims that encompasz any additionally elected sequence(s). Applicants must further indicate, if
applicable, the claims which encompass the first named invention, if different than what was indicated above for this group. Failure to
clearly identify how any paid additional invention fees are to be applied to the “+* group(s) will result in only the first laimed invention ta
be searched/examined. An exemplary elaction would be a chimarlc recepter ancoded by SEQ 1D NO: 108 (chimeric receptor encoding
saquence). (It should be noted that membrans-buwi intedeukin. 15 amino aclé sequence SEQ ID NO: 17 and encoding nucleic acid
saquence SEQ 1D NQ: 16 will be searched as a part of tha first embodiment of Groups ).

Nu technical features are shared between the chimeric antigen receptor domain sequences of Groups |+ and, accordingly, these groups
lack unity a priori.

Additionally, even if Groups |+ ware considered to share the tachnical features including: a poiynucleotide encoding a chimeric raceptor
exprassed by a call, comprising: (a) an extracellular receptor domain, wheraln said extracellular receptor dormain comprises a peptide
that binds native ligands of Natural Killer Group 2 member D (NKG2D), wherein the peptide that binds nativa ligands of NKG2D is a
fragment of NKG2D, wherein the fragment of NKG2D is encoded by a polynucleotide, and (b) an effector domain comprising a
transmembrane region and an intracellular signaling domain, and wherain the call further comprises 8 membrane-bound interlaukin 15
{mbIL15); a methed for treating cancer, comprising administering to a subject having a cancer a composition comprising a Natural Killer
(NK) csll expressing the chimeric receptor encoded by the pelynucleotide; use of the pelynucleotide in the manufacture of a medicament
for enhancing NK cell cytotoxicity in & mammal in need thereof; use of the polynuclectide in the r facture of a dicament for
traating or prevanting cancer or an infectious disease In a mammal In need tharecf; a transgenic cell comprising: a) an immune cell
comprising a chimaric recaptor, the chimerlc recaptor comprising: {i) an extracellular receptor domaln comprising a peptida that binds
native ligands of Natural Killer Group 2 member D {NKG2D), wherein the peptide that binds native ligands of NKG2D is a fragment of
NKG2D; and (i) an effector domain comprising a transmembrane region and an intracellular signaling domain; b) a membrane-bound
Interleukin 15 (mbll.15); and a method for treating cancer, comprising administering a compesition ¢comprising the cell to a subject
having a cancar, these shared technical features are praviously disclosed by US 2016/0000828 A1 to St. Jude Childran's Research
Hospital, Inc. et al. (hereinafter "St. Jude') in view of WO 2015/154012 A1 to Memorial Sloan-Kettering Cancer Center {(hereinafter
"MSKCC"}.
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St. Jude discloses a polynuclectide encoding a chimeric receptor (a polynucleotide encoding a chimeric recaptor; paragraphs [0010],
[0014]) expressed by a cell (expressed by a call; paragraph [0013]), comprising: {a} an extracellular receptor domain (comprising: (a) an
NIG20 racaptor extracellular receptor domain; paragraph [0014]), wherein said extracellular receptor domain comprisas a peptide that
binds native ligands of Natural Killer Group 2 member O {NKG2D), wherein the peptide that binds native ligands of NKGZ2D is a fragment
of NKG2D {wharain the axtracsllular receptor domain comprises an extracsliular ligand binding domnain of NKG2D (wherain said
axtracellular recaptor domain comprises a peptide that binds hative ligands of Natural Killar Group 2 member D (NKG2D), whergin the
peptide that binds native ligacuds of NKG2D is a fragment of NKG2D); paragraph {0014Y), wherain the fragmant of NKG20 is encaded by
& polynucleotide (wherein the fragment of NKG2D is encoded by a polynucleotide; paragraph [0014]). and (b) an effector damain
comprising a transmembrane ragion (an effector domain comprising a transmembrane ragion; paragraphs [0024], [0096]) and an
intracallular signaling d In (and an int llular signaling domain; paragraphs [0014], [0094], [009E]); a method far treating cancer {a
method for treating cancer, paragraph [0021}), comprising administering 1o a subject having a cancer a composition comprising B Natural
Killer {NK) cell expressing the chimerlc receptor encoded by tha polynuclactide (comprising administaring to a subject having a cancer a
composition comprising a Natural Killer (NK) cell expressing the chimeric receptor encoded by the polynucleotide; paragraphs [0013],
[2021]); a transgenic call comprising: a) an immune csll comprising a chimeric receptor {a transgenic cell comprising: a) an immuna celi
comprising a chimeric receptor; paragraphs [0013), [0017]), tha chimeric recaptor comprising: {i) an axtracellutar racaptor domain
comprising a peptide that binds native ligands of Natural Killer Group 2 membar D (NKG20), wherein the peptide that binds native
ligands of NKGZD is a fragment of NKG2D (the chimeric receptor comprising: (i) an axtracellular receptor domain comprising a peptide
that binds native ligands of Natural Killer Group 2 member D {NKG2D), wherein the peptids that binds native ligands of NKG2D is a
fragment of NKG2D; paragraphs [0013), [0017)); and (i) an effector domain comprising a transmembrane ragion and an intracellular
signaling domain {and (i) an effector domaln comprising a transmembrane region and an intracslivlar signaling domain; paragraphs
[0043], [0017), [0094], [0096]); and a method for treating ¢ancer, comprising administering @ composition comprising the cell to a subject
having a cancer (a method for treating cancer, comprising administaring a compesition comprising the cell to a subject having a cancar;
paragraphs [0013], [0017], [0021]). St. Jude further discloses wherein the receptor is an NK cell-activating receptor, that, when
axpressed in activatad NK cells, enhances the capacity of the cells to kil tumor cells {wherein the receptor is an NK cell-activating
receptor, that, when expressed in activated NK cells, enhances the capacity of the cells to kill turnor cefls; paragraphs [0312}, [0095]);
and a kit that includes approval of an agancy for the manufacture of a pharmaceutical comprised tharain (a kit that includes approval of
an agency for the manufacture of a pharr ical comprised therein; paragraph [0249]).

St. Jude does not disclosa; whersin the cell further comprisas a membrane-bound intsyleukin 15 {mblL15); and use of the polynucleotide
In the manufacture of a medicament fer enhancing NK ceil cytotoxicity in a mammal in need thereof; use of the polynuclectide in the
manufacture of a medicament for treating or preventing cancar or an infactious disease in a mammal in need thereof.

MSKCC discioses mathods for the clonogenic expansion of NK cells (methods for the donogenic expansion of NK cells; abstract),
including using trans-presented IL-15 in cell culture ta expand the NK cells {including using trans-presented IL-15 in ¢call culture to
expand tha NK cells; abatract); wheroin tha IL-15 is membrane bound (wherein the IL-15 Is membrane bound; paragraph [00135]).

It would have been obvious to a person of ordinary skil in the art at the time of the invention was made to have modifiad the disclosure
of St. Jude to have provided for the use of the receptors encoded by the nudsic acids, or cells axprassing them, for the manufacture of a
medicament or pharmaceutical preparation for the treatment of cancer, and inclusion of the medicament in 2 kit, based on the disclosure
of St. Jude. It further would hava been obvious to a person of ordinary skill in the art at the time of the Invention was made to have
provided a nucleic acld encoding membrane-bound IL-15 to the cells In erder to enable the cells to present paralogously, IL-15 to
adjacent NK cells in culture in crder to enhance the production of said cells, as disclosed by MSKCC.

Since none of the special techniceal features of the Groups I+ inventions is found in more than one of the inventions, and since all of the
shared tachnical features are previously disclosed by a cormbination of the St Jude and MSKCC references, unity of invention is tacking.

Form PCT/ISA/210 (extra sheet) (January 2015)



(82) JP 2020-512005 A 2020.4.23

gooooooaoo

(G1)Int.Cl. oo gooooboooood
oooo 31/00 (2006.01) oooo 31700 oooo goooo
oooOo  35/00 (2006.01) oooo  35/00 oooo goooo
oooo  38/16 (2006.01) ooOoOo  38/16 oooo goooo
oooo  48/00 (2006.01) ooooO  48/00 oooo goooo
oooo 35/76 (2015.01) oooo  35/76 oooo goooo
oooo 47/64 (2017.01) ooOoO  47/64 oooo goooo
oooo  47/65 (2017.01) oooo  47/65 oooo goooo
oooo  5/10 (2006.01) gogoo 5/10 oooo goooo
oooo  15/24 (2006.01) ooOoOo 15724 oooo goooo
ooooo 19/00 (2006.01) oooo 19700 gooo goooo
oooo  14/74 (2006.01) oooo 14/74 oooo goooo
oooo  14/54 (2006.01) oooog  14/54 oooo goooo

@gHoooooono  AP(BW,GH,GM,KE,LR,LS,MW,MZ,NA,RW,SD, SL,ST,SZ,TZ,UG,ZM,ZW) ,EA(AM,AZ,BY ,KG,KZ,RU, T
J,T™),EP(AL,AT,BE,BG,CH,CY,CZ,DE,DK,EE,ES,FI ,FR,GB,GR,HR,HU, IE, IS, IT,LT,LU,LV,MC,MK,MT,NL,NO,PL,PT,R
0,RS,SE,SI,SK,SM,TR) ,0A(BF,BJ,CF,CG,CI,,CM,GA,GN, GQ, GW, KM, ML ,MR ,NE, SN, TD, TG) , AE,AG, AL ,AM,AO0,AT,AU,AZ,
BA,BB,BG,BH,BN,BR,BW,BY,BZ,CA,CH,CL,CN,CO,CR,CU,CZ,DE,DJ,DK,DM,DO0,DZ,EC, EE, EG,ES,FI,GB,GD, GE, GH,GM, G
T,HN,HR,HU, ID, IL, IN, IR, 1S,J0,JP,KE,KG,KH,KN,KP KR ,KW,KZ, LA, LC, LK, LR,LS,LU,LY,MA,MD,ME MG, MK, MN , MW , MX
,MY,MZ ,NA,NG,NI,NO,NZ,OM, PA,PE,PG,PH,PL,PT,QA,RO,RS,RU,RW,SA,SC,SD, SE, SG, SK, SL,SM, ST, SV, SY, TH, TJ, T™,
™,TR,TT

(74000 100187850
0Doooooooo

(72000 0000000000
00000000000000000000000000000000000000000000
0000000000000000000000000000

(72000 0OOO0O0O00O0
00000000000000000000000000000000000000000000
0000000000000000000000000000

(7000 0000000000
00000000000000000000000000000000000000000000
0000000000000000000000000000

(7000 0OOO0O0O00O0
00000000000000000000000000000000000000000000
0000000000000000000000000000

(7000 0O0OO0OO00O0O000O0O0O0O0O000C0
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000

(7000 0O0OO0O0O0000O0O00O0O0000O00O0000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000

(72000 C0OOO0O0O
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000

(72000 0O0OO0OO00O00000O0000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000



(83) JP 2020-512005 A 2020.4.23

(72000 OooOooooooogoodg
gobooooOobooooooooobobobobooooooooboobooboooooooooooooooa
goboooObObooooooooobbobooooooooooboboOoooooooooobobooOoooa

OO0OO@O) 4B065 AA9OX AA9DY AA92X AA92Y AA94X AA94Y AA9SX AA9SY AA97X AA9TY

gooo oo ABO1 AC14 BAO2 CA23 CA24 CA44

gooOO OO 4C076 AA9S BB11 CC27 CC41 EE59 FF70

goonO OO 4C084 AA02 AAO7 AA13 BAO1 BAO8 BA22 BA23 NA14 ZB261 ZB262

oooo oo 7B321 7B322

oooOO OO 4C087 AA0O1 AAD2 AAO3 BB37 BC83 CAD4 NAl4 Z7B26 ZB32

OO0 OO 4Ho45 AAL0 AA30 BA10 BA41 CA40 DAO2 DAS0 EA20 FA74



	biblio-graphic-data
	abstract
	claims
	description
	drawings
	reference-file-article
	search-report
	overflow

