wo 2013/126733 A1 || IO OO0 O A A R

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

\

=

29 August 2013 (29.08.2013)

WIPOIPCT

(10) International Publication Number

WO 2013/126733 Al

(51

eay)

(22)

(25)
(26)
(30)

1

(72

International Patent Classification:
CO7K 14/705 (2006.01)

International Application Number:
PCT/US2013/027366

International Filing Date:
22 February 2013 (22.02.2013)

Filing Language: English
Publication Language: English
Priority Data:

61/601,910 22 February 2012 (22.02.2012) US

Applicant: THE TRUSTEES OF UNIVERSITY OF
PENNSYLVANIA [US/US]; Center For Technology
Transfer, 3160 Chestnut Street, Suite 200, Philadelphia,
PA 19104-6283 (US).

Inventors: JUNE, Carl, H.; 409 Baird Road, Merion Sta-
tion, PA 19066 (US). GUEDAN CARRIOQO, Sonia; 4515
Kingsessing Avenue, Suite 1, Philadelphia, PA 19143
(US). ZHAO, Yangbing; 23 Doncaster Road, Cherry Hill,

(74

(8D

(84)

NJ 08003 (US). SCHOLLER, John; 410 Gilpin Road,
Narberth, PA 19072 (US).

Agents: NGUYEN, Quang, D. et al.; Riverside Law, LLP,
300 Four Falls Corporate Center, Suite 710, 300 Consho-
hocken State Road, West Conshohocken, PA 19428 (US).

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, 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, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
™™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
IM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

[Continued on next page]

(54) Title: USE OF ICOS-BASED CARS TO ENHANCE ANTITUMOR ACTIVITY AND CAR PERSISTENCE

(57) Abstract: The present invention provides compositions and

Figure 1

COTGAGGCTCCGBTROCCOTCAGTGEGCAGASCBLACATCGLCCACAGTCCOUGAGA-
AGTTEOCGEGASBEGTIGGUAATTGRACTCGGTECUTAGAGAAGU TGGLECOEGETA.
AACTGGGAAAG TGATSTCGTETALTBGCTCCBCETTTTITCCCGAGGGTGGGGGAGA.
ACCGTATATAAGTGCAGTAGTCOCCETCRACGTTCTITITTCBLAACGEOTITEGLLGE
CAGAACACACGTAAGTGCCHTETGTAGTTCLCGCOGBLCTUGCCTCTITACGES Y.
TATEGLCCOTTGCATRCCTTGAATTACTTCCACCTEGLTGCABSTACGTGATTCTTRGATCLC
GAGCTICBGETTOCAAGTOGETCEGAGAGTTCCAGSCLTTECOLTTAAGBAGCCCCTTC
GCCTCETGUTIGAGTIBAGGCLTRGLOTRRGCALTERRGCLBLLBCETECHAATO TS
GTGHCACCTTCGCOCUTOTCTCACTECTTTOGATAAGTCTC TAGCCATTTAAAATITIT-
GATGACCTGCTIGCGRCGLYTITYTICTGGCAAGATAGYCTTETAAATGCGLGCLAA
SGATCTGCACAC TGO TATTTCRGTTTYT BREC SCGTEC
BTCLCCACCECACATECTTCOOOGACGCLCGEOELCTECCAGCELOBCCACLBABAATCS
BACGGGGETAGTOTCAAGCTGGCUGELCTEETC TGO TGLCTRGOCTCGOBLLGRCGT.
STATCGCCCTBCOLTOEGLGGCAAGGCTRGCCCOCTCGECACCAGTTGCRTGAGS
GUAAAGATGGLOGCTTLCCUGLLOTELTGCAGGUASCTORAARTEBAGGALBEG
BCBCTCCEGAGAGCGEOLBOETEAGTCACCCACACAAAGGARARGRBCCTTTICC-
BTCCTCAGUCGTCGCTTCATATGACTCCALGGAGTACLGGOCGCLGTCCAGGLATLTC-
GATTAGTTCTCGTGCTTITGGAGTACGTCGTCTTTAGRTTGRGEGGAGOGGTTTTAT
CCOATCOGACTTTCCCCACALTOAGTGLE TS CAGACTCAACTTAGELLAGLTTS
GCACTTGATGRTAATICTCCTTGGAATTIGCCCTTITIGAG TTTGCATCTTRGTICATICT.
CAAGCCTCAGACAGTGGTTCAAASTTITTTTICTTCCATTTCAGCTETCETEA
SETAGCTLTARAATESCCTIACLAR TRACURLOTIRCTRO TS CCR U TRBCTTIRCY.
HGOUTCLALGCLGLCAGR OO GG RATUCCAGRTATAANTECAGT AR TCIGGEEC Y.
BAGCTICACARAGCQTISHVGTCTTOARTOARGATRATCOTRCHAAGOHQOTYO TR
STTACTCATICACTOGCTACASCATOAACTOSATRAAQUAG TEHTG-
GRAAGATCCOTTRACTEEGATTGEACTIATYACTCOTTACAATE G TGO TTOTAGOTAY
LRAACCAGAAGTICAGGH GUAAGHBUUAUATTAACTETAGACAARTOATCOAG LAY
CASCCTATATEGH
STECAAGRIGHRRTTACTALGSGARCRSTTTTRARTACTIR GV UCAASGRAL
LACCETOACCBICTROTCAGOVHOADNOOSETTCASRCUOLAQTHOOTOTARCD.
BTGCCGHATCSEACATIGAGOTRACTOAGTCYCCAGCAATIATRTCYEOATOYS -
LAGBLGASARRBTCACCATCACOTSOAG THOLAGOYCASGTETAAGYYADAYS
LHLTERTACCAGCAGARETCAGACACUTQUCL C AR AAGA TG CATTTATE AT ATATE S
CARATTEHCTTRTGRARTCUTAGGTC RO TTOAG TERLAGYE GG TCTREAAALTCY
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methods for treating cancer in a human. The invention includes ad-
ministering a genetically modified Thl7 cell to express a CAR having
an antigen binding domain, a transmembrane domain, and an ICOS in-
tracellular signaling domain.
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