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METHODS AND COMPOSITIONS FOR STIMULATING
GAMMA DELTAT CELLS

BACKGROUND
1. Cellular therapy that utilizes enate ¢ffector populations such as v T celis provides a
promising treatment platform for various illnesses. Since these immune cells are present in blood
m himited quantities application of cellular therapy requires efficient methods of cell expansion
to enable generation of cell quantitics sufficient to produce therapeutic dosages. Challenges to
fully realizing the clinical potential of vo T cell therapy include obtaining large numbers of
robast, healthy v8 T cells that exhibit high oytotoxacity; ability to target the v T cell to a disease
target: and, once introduced to a patient, having the v8 T cell sufficiently persist in vivo o
achicve a therapeutic effect. What is needed are compositions and methods of expanding v& T

cells and uses thereof for treatment of diseases.

SUMMARY
2. The invention here conceived of encompasses compositions and uscs thereof for
expanding v& T cells that includes Fe domam of an antibody, that is competent for agonizing a
Fe receptor {c.g., CD 6}, bound to a feeder cells, enginecred particles, exosomes, or on some
other solid support. The feeder cells, engineered particles, exosomes and other solid supports
with bound Fe¢ domain can also comprise one or more additional y8 T ccll effector agent(s) such
as membrane bound 1L-21, 4-1BBL, other cytokines, adhesion molecules, and/or y8 T ccl
activating agents that simultancously engage other stimulatory (or possibly inhibitory} recepiors
and corresponding signaling pathways. Engagement of the Fe receptor (e.g., CD16) by the
aforementioned agents leads to expansion of an nitial population of v8 T cells wherein the cells
generated through expansion have a higher cytotoxicity than the initial population of cells.
Additionally, this method can lead to co-expansion of v6 T and NK cells if NK cells are not
removed prior to expansion. The combination of these two populations can lead to broader
antitumor function and thus better efficacy. Such v3 T cells or v6 T /NK celi mixture can be
utilized as therapeutics for treatment of discases.
3. In sorue aspects, disclosed berein is a method for inducing, activating, and/or expanding
of y& T cells, comprising contacting at least one v5 T cell with an engineered feeder cell, an

engineered plasma membrane particle, an exosome, or a solid support comprising a Fo domain

i



WO 2022/036024 PCT/US2021/045643

bound to the external surface thercof through a transmembrane domain. The transmembrane
domain may be a transmembrane domain of neuramiuudase, a signal-anchor sequence from
parainflucnza virus hemagglutinin-neuranminidase, a signal-anchor sequence from the transferrin
receptor, a signal-anchor sequence from the MHC class I invanant chain, a signal-anchor
sequence from P glvcoprotein, a signal-anchor sequence from asialoglycoprotein receptor, and a
signal-anchor sequence from a neuiral endopeptidase. In some embodiments, the transmembrane
domain comprises a parainfluenza vinus hemagghtinin-neuraminidase (NA) peptide sequence
comprising a sequence at least 81% identical to SEQ 1D NO: 1. The transmembrane domain and
the Fc domain may be linked via a peptide linker.

4. In some embodiments, the Fe domain comprises an immunoglobulin Fe domain selected
from IgG1, 1g(G2, 1gG3, 18G4, 1gA and IgE. In some embodiment, the Fe domain binds to CD16.
3. The fecder cell may be a peripheral blood mononuclear cell (PBMC), a fibroblast, an
epithelial cell, an endothelial cell, an antigen-presenting cell, or mucrobial cell, or a cell line,
wherein the cell ine may be RPMIBE66, HFWT, 721.221, K562, or EBV-L{L.

6. In some embodiments, the method of any preceding aspect further comprises contacting
the at least one y& T cell with at least one v& T cell effector agent, wherein the at least one y8 T
cell effector agent is expressed on or bound to the external surface of the engineered feeder cell
{1.c., membrane bound (mb}), the engineered plasma membrane particle, the exosome, or the
solid support. The at least one v6 T cell effector agent may be a evtokine, an adhesion molecule,
orayd T cell activating agent. In some embodiments, the at least one v T cell effector agent
comprises 4-1BBL; CD8O; CDS6; MICA; UBLP; 2B4: LFA-1; agonist {¢.g., agnositic antibody}
or ligand for NKG2D, NKp46, NKp4d4, NKp30, or DNAM-1; agonist {e.g., agnositic antibody)
or ligand for Notch, BCM/SLAME2 or TLR; 1L-2; 1L-12; 1L-18; 1L-15; or IL-21; or any
combination thereof. In some embodiments, the at least one vd T cell effector agent comprises 4-
IBBL, IL-18, IL-15, or IL-21, or any combination thereof (such as, for example, 4-1BBL and
H-21; 4-1BBL and [L-13; 4-1BBL and 1L-18; 4-1BBL, 1115, and 11-21; 4-1BBL, 1L-18, and
J1-21; 4-1BBL, 1L-15, and 1L~18; or 4-1BBL, {L-15, 1L-18, and 1L-21}, including, but not
Hmited to membrane bound 4-1BBL, 1L-18, [L-15, or [L-21 or combinations thercof (such as,
for example, mb4-1BBL and mbil-21; mb4-1BBL and mblL-15; mb4-1BBL and mbil~18;
mbd-1BBL, mblL-15, and mbil-21; mb4-1BBL, mblL-18, and mbiL-21; mb4-1BBL, mbil-13,
and mblL-18; or mb4-iBBL, mbilL-15, mbiL~18, and mbiL-21) as well as combinations of

membrane bound and non-bound effector agents.
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7. In some embodiments, the method of any preceding aspect comprises contacting the at
icast one v& T cell with the feeder cell, the engineered particle, the exosome, or the solud support
in vitro, in vive, or ex vive. In some embodiments, the expanded v3 T cells comprise V&2
subtype and/or V81 subtype. The 3 T celis may be autologous, haploidentical, or allogeneic v6
T cells. In some embodiments, the vd T cells are expanded for at least 14 days, wherein at least
about 5%, 10%, 209, 30%, 40%, 50%, or 60% of the cells m the expanded cells are v8 T-celis of
the V&2 subtype.

3. In some embodiments, the v3 T celis expand at a faster rate over 14 days than a countrol
v8 T cell population.

9, The v& T cells expanded according to the methods of any preceding aspect can be an
isolated cell populdation or in a mixed cell population. the mixed cell population can be depleted
of NK cells prior to. during, or after expansion of the v& T cells.

10 n some aspects, disclosed berein s a method of treating, decreasing, inhibiting,
reducing, amehiorating, and/or preventing a cancer, metastasis, or an infectious disease ina
subject comprising administering to the subjoct a therapeutically effective amount of v8 T cells
expanded, activated, or induced according to the method of any preceding aspect.

i1 In some aspects, disclosed herein 1s a method of treating, decreasing, intubiting,
reducing, ameliorating, and/or preventing a cancer, metastasis, or an infections disease in a
subject comprising

a. obtaining at least one v5 T cell;

b. contacting the least one v8 T cell with an engineered feeder cell, an engineered plasma
membrane particle, an exosome, or a solid support comprising a Fe domain bound
to the extemal surface thereof]

¢. administering to the subject a therapeutically effective amount of the contacted vo T
cells to the subject.

g, activating, and/or expanding

=2

12, In some embodiments, step b further comprises nducin
the at least one v8 T cell following the contact with the engineered feeder cell, the engineered
plasma membrane particle, the exosome, or the solid support comprising a Fo domain bound to
the external surface thereof, wherein the v& T cells are nduced, activated, and/or expanded for at
least 14 days.
13, In some cmbodiments, the enginccred foeder cell, engincered plasma mombrane particle,
the exosome, or the solid support may further comprise at least one yd T cell effector agent,
wherein the at least one y8 T cell effector agent comprises 4-1BBL; CD30; (D86; MICA,
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UBLP; 2B4; LFA-1; agonist {c.g., agnositic antibody) or ligand for NKG2D, NKp46, NKpd4,
NKp30, or DNAM-1: agonist {¢.g., agnositic antibody} or ligand for Notch, BCM/SLAMFZ or
TLR; [E-2; TL-12; TL-18; TL-15; or IL-21; or any combination thereof. In some embodiments, the
at least one vo T cell effector agent comprises 4-1BBL, 1L-18, IL-15, or IL-21, or any
combination thereof (such as, for cxample, 4-1BBL and {L.-21; 4-1BBL and 1L-15; 4-1BBL and
11-18; 4-1BBL, IL-15, and [L.-21; 4-1BBL, IL-18, and 1L-21; 4-1BBL, 1L-15, and 11.-18; or 4~
IBBL, 1L-15, IL-18, and [L-21}, including, but not Hmited to membrane bound 4-1BBL, [L-18,
IL-15, or IL-21 or combinations thereof {such as, for example, mb4-1BBL and mbiL-21; mb4-
{BBL and mbIL-~15; mb4-1BBL and mbllL-18; mbd-1BBL, roblL-15, and mbllL-21; mb4-1BBL,
mblL-~18, and mbIL-21; mb4-1BBL, mbIL-15, and mbiL-18; or mb4-1BRBL, mbIL-15, mbIL-1g,
and mbiL-21) as well as combinations of membrane bound and non-bound effector agents.

14, in some aspects, disclosed herein is a method of treating, decreasing, inhibiting,
reducing, ameliorating, and/or preventing a cancer, metastasis, or an infoctious discase in a
subject by expanding, inducing, and/or activating endogenous ¥& T cells in the subject, said
mothod comprising administering o the subjoct an enginecred plasma membrane particle, an
exosome, or a solid support comprsing a Fo domain bound to the external surface thereof,
wherein the engincered feeder cell, enginecred plasma membrane particle, the exosome, or the
solid support may further comprise at least one v6 T cell effector agent, wherein the at least one
v6 T cell effector agent comprises 4-1BBL; CDRO, CDRo; MICA; UBLP: 2B4; LFA-1; agonist
{c.g., agnositic antibody) or igand for NKG2D, NKp4d6, NKp44, NKp30, or DNAM-1; agonist
{c.g., agnositic antibody} or Higand for Notch, BCM/SLAME2 or TLR; TL-2; 1L-12; [L-18; {1~
15; or IL-21; or any combination thereof. In some embodiments, the at least one y6 T cell
effector agent comprises 4-1BBL, IL-18, IL-15_ or IL-21, or any combination thereof {such as,
for example, 4-1BBL and I1-21; 4-1BBL and 1L-15; 4-1BBL and IL-18; 4-1BBL, IL-15, and 1L~
21, 4-1BBL, HL-18, and IL-21; 4-1BBL, 1L-15, and IL-18; or 4-1BBL, IL-15, [L-18, and 1L-21),
mehuding, but not imited to membrane bound 4-1BBL, 1L-18, 1L.-15, or [L-21 or combinations
thereof (such as, for example, mb4-1BBL and mblL-21; mb4-1BBL and mblL-135; mb4-1BBL
and mbIL-18; mb4-1BBL, mbIL-13, and mbiL-21; mb4-1BBL, mbIL-1§, and mbiL-21; mb4-
IBBL, mbiL-15, and mbilL-18; or mb4-1BBL, mbiL-13, mbiL-18, and mbil-21) as well as
combinations of membrane bound and non-bound effector agents.

15, In some embodiments, the methods of any preceding aspect further comprising
administering to the subject an ex vive composition comprising a fusion protein comprising a
transmembrane domain linked to the anuno terminus of an Fe domain and bound to an
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engincered foeder cell, an enginecred plasma membrane particle, an exosome, or a solid supportt,
m contact with an isolated mixed cell population comprising at least one v8 T cells comprising
CD16 or a functional fragment thereof. In some embodiments, the ex vivo composition further
comprises at least one y6 T cell effector agent, wherein the at least one v T cell effector agent
comprises 4-1BBL; CD8O; CDig6; MICA; UBLP; 2B4; LFA-1; agonist {e.g., agnositic antibody)
or ligand for NKG2D, NKp46, NKpdd, NKp30, or DNAM-1; agonist {¢.g., agnaositic antibody)
or ligand for Notch, BCM/SLAME2 or TLR; 1L-2; TL-12; TL~18; [L-15; or IL-21; or any
combination thereof. In some embodiments, the at least one v8 T cell effector agent comprises 4-
IBBL, IL-18, IL-15, or IL-21, or any combination thereof (such as, for example, 4-1BBL and
{1.-21; 4-1BBL and 1L-135; 4-1BBL and 1L-18; 4-1BBL, 1L-13, and 1L-21,; 4-1BBL, 1L-18, and
{L-21; 4-1BBL, 1L-15, and H.-18; or 4-1BRL, 1L-15, 1L-~18, and 1L-21}, ncluding, but not
limited o membrane bound 4-1BBL, IL-18, IL-15, or IL-21 or combinations thereof (such as,
for example, mb4-1BBL and mbiL-21; mb4-1BBL and mblL-15; mb4-1BBL and mbil-18;
mbd-1BBL, mbilL-15, and mbll-21; mb4-1BBL, mbllL-18, and mbll-21; mb4-1BBL, mbIL-15,
and mbiL-1&; or mbd-1BBL, mbiL-15, mblL-18, and mbilL-21} as well as combinations of
membrane bound and non-bound effector agenis. The engincered plasma membrane particle can
comprise a plasma membrane and a plurality of raicroparticles or support surfaces, wherein the
plasma membrane coats the plurality of microparticles or support surfaces. In some
embodiments, the plorality of microparticles or surfaces comprise at least one of magnetic
microparticles, silica beads, polystyrene beads. latex beads, micro-structures, a contrast agent,
and a cancer therapeutic agent.

16, The methods disclosed herein are for treating a cancer, wherein the cancer s selected
from the group consisting of a hematologic cancer, lymphoma, colorectal cancer, colon cancer,
hing cancer, a head and neck cancer, ovarian cancer, prostate cancer, testicular cancer, renal
cancer, skin cancer, cervical cancer, pancreatic cancer, and breast cancer. In one aspect, the
cancer comprises a sclid tumor. In another aspect, the cancer 1s selected from acute myeloid
ieukemia, myelodysplastic syndrome, chronic myeloid leukemia, acute lymphoblastic leukemia,
myelofibrosis, nwltiple myeloma. In ancther aspect, the cancer is selected from a leukeomia, a
Iymphoma, a sarcoma, a carcinoma and may originate in the marrow, brain, lung, breast,
pancreas, bver, head and neck, skin, reproductive tract, prostate, colon, hiver, kidney,
mtraperitoncum, bone, joint, eve.

7. In some embodiments, the method of any preceding aspect further comprises
administering to the subject at least one cancer therapeutic agent in combination with the

5



WO 2022/036024 PCT/US2021/045643

composition, whercin the at feast one cancer therapeutic agent is selected from the group
consisting of Abemaciclib, Abiraterone Acetate, Abitrexate (Methotrexate), Abraxane
{Paclitaxel Albumin-stabihized Nanoparticle Formulation), ABVD, ABVE, ABVE-PC, AC, AC-
T, Adeetris (Brentuximab Vedotin}, ADE, Ado-Trastuzemab Emtansine, Adriamycin
{Doxorubicin Hydrochloride), Afatinab Dimaleate, Afinitor (Everolimus), Akynzeo (Netupitant
and Palonosetron Hydrochlonide}, Aldara (Imiguimod}, Aldeslenkin, Alecensa (Alectinib),
Alectimib, Alemtorumab, Alimta (Pemetrexed Disodium), Aligopa (Copanlisib Hydrochloride),
Alkeran for Injection (Melphalan Hydrochloride), Alkeran Tablets (Melphalan), Aloxi
{Palonosctron Hydrochlonde), Alunbnig (Brigatinib), Ambochlorin (Chlorambuctl), Amboclonn
Chlorambucil), Amifostine, Aminolevulinic Acid, Anastrozole, Aprepitant, Aredia (Pamidronate
Disodium), Arimidex {Anastrozole), Aromasin {Exemestanc} Arranon (Nelarabine), Arsenic
Trioxide, Arzerra (Ofatnuomab), Asparaginase Erwinia chrysantheni, Atezolizomab, Avastin
{Revacizumab), Avelumab, Axitiub, Azacitidine, Bavencio {Avelumab), BEACOPP, Becenum
{Carmustine), Beleodaq (Belinostat), Belinostat, Bendamustine Hydrochloride, BEP, Bespounsa
{Inotuzumab Ozogamicin) , Bevacizumab, Bexarotene, Bexxar (Tositumomab and Iodine 1 131
Tositumomab), Bicalutamide, BiONU (Canmuoustine), Bleomyein, Blinatumomab, Blincyto
{Blinatumomab), Bortezomib, Bosulif (Bosutimb}, Bosutimb, Brentuximab Vedotin, Brigatinib,
BuMel, Busulfan, Busulfex (Busulfan), Cabazitaxel, Cabometyx {(Cabozantinb-5-Malate},
Caborantinub-S8-Malate, CAF, Campath (Alemtuzumab), Camptosar | (frinotecan
Hydrochloride), Capecitabine, CAPOX, Carac (Fluorouracih--Topical), Carboplatin,
CARBOPLATIN-TAXOL, Carfilzonub, Carmubns {Carmustine)}, Carmustine, Carmustine
Implant, Casodex (Bicalutamide), CEM, Ceritimb, Cerubidine (Daunorubicin Hydrochloride},
Cervarix {Recombinant HPV Bivalent Vaccing), Cetaximab, CEV, Chlorambucii,
CHLORAMBUCIL-PREDNISONE, CHOP, Cisplatin, Cladnbine, Clafen (Cyclophosphande),
Clofarabine, Clofarex (Clotarabing), Clolar (Clofarabine), CMF, Cobimetinib, Cometrig
{Cabozantinib-S-Malate), Copanlisib Hyvdrochloride, COPDAC, COPP, COPP-ABY, Cosmegen
{Dactinomvein}, Cotellic (Cobimetinib), Crizotinib, CVP, Cyclophosphamide, Cyfos
{Ifosfamide), Cyramza (Ramucinumab), Cytarabine, Cytarabine Liposome, Cviosar-U
{Cytarabine), Cytoxan (Cyclophosphamide), Dabrafenib, Dacarbazine, Dacogen {Decitabine),
Dactinomycin, Daratumumab, Darzalex (Daratumumab), Dasatirudb, Daunorabicin
Hydrochloride, Daunorubicin Hydrochlonde and Cytarabine Liposome, Decitabine, Defibrotide
Sodnm, Befitelio (Defibrotide Sodnun), Begarelix, Denileukin Diftitox, Denosumab, DepoCyt
{Cytarabine Liposome), Dexamethasone, Dexrazoxane Hydrochlornde, Dinutuximab, Docetaxel,
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Doxil {Doxorubicin Hydrochloride Liposome}, Doxorubicin Hydrochlonde, Doxorubicin
Hydrochloride Liposome, Dox-SL (Doxorubicin Hydrochloride Liposome), DTIC-Dome
{Dacarbazine), Durvalumab, Efudex (Fluorouracil--Topical), Elitek (Rasburicase), Ellence
{Epirabicin Hydrochlortde}, Elotuzumab, Eloxatin (Oxaliplating, Eltrombopag Clamine, Emend
{Aprepitant), Emplictt {Elotuzumab), Enasiderub Mesvlate, Enzalutanude, Epirubicin
Hydrochloride , EPOCH, Erbitux {(Cetwxamab), Enbulin Mesvlate, Envedge (Vismodegib),
Erdotimb Hydrochlornide, Erwinaze (Asparaginase Erwinia chrysanthenu) , Ethyol {Amifostine),
Etopophos (Etoposide Phosphate), Etoposide, Etoposide Phosphate, Evacet (Boxorubicin
Hydrochloride Liposome), Everolimus, Evista , (Raloxifene Hydrochloride), Evomela
{Melphalan Hydrochloride), Exemestane, 5-FU (Fluorouracil Injection}, 5-FU (Fluorouracii--
Topicaly, Fareston (Torenufene), Farvdak (Panobinostat), Faslodex (Fulvestrant), FEC, Femara
{Letrozole), Filgrastim, Fludara (Fludarabine Phosphate), Fludarabine Phosphate, Fluoroplex
{Fluorouracil--Topical), Fluorouracil Injection, Fluorouracil--Topical, Flutamide, Folex
(Methotrexate), Folex PFS (Methotrexate), FOLFIR]L, FOLFIRI-BEVACIZUMARB, FOLFIRI-
CETUXIMAB, FOLFIRINGX, FOLFOX, Folotyn (Pralatrexate), FU-LV, Fulvestrant, Gardasil
{Recombinant HPV Quadrivalent Vaccine), Gardasil 9 (Recombinant HPV Nonavalent
Vaceine}, Gazyva {Obmutuzumab), Gefitinib, Gemeitabine Hydrochlonde, GEMCITABINE-
CISPLATIN, GEMCITABINE-OXALIPLATIN, Gemtozumab Ozogamicin, Gemzar
{Gemcettabine Hydrochlonide), Gilotrif (Afatinib Dimaleate), Gleevec (Imatinib Mesylate},
Gladel (Camustine Implant), Ghiadel wafer (Camaustine Implant), Glucarpidase, Goserclin
Acetate, Halaven (Enbulin Mesylate), Hemangeol {Propranolol Hydrochlonde), Herceptin
{Trastuzumab), HPY Bivalent Vaccine, Recombinant, HPV Nonavalent Vaceine, Recombinant,
HPV Quadrivalent Vaccine, Recombinant, Hycamtin {(Topotecan Hydrochloride), Hydrea
{Hydroxvurea), Hvdroxvurea, Hyper-CVAD, Tbrance (Palbociclib), Ibritumomab Tiuxetan,
Ibrutimib, ICE, Iclusig {Ponatimb Hyvdrochlonde), Idamycin (Idarubicin Hydrochiornide),
idarubicin Hydrochloride, Idelalisib, Idhifa (Enasidenib Mesylate), Hex (Hfosfamide),
Hosfamide, Hostamidum (Hosfamide), 1L-2 (Aldesleukin), Imatinib Mesylate, nbruvica
{Tbrutinib), Imfinz (Durvalumab), Imiguimod, Imlyvgic (Talimogene Laherparepvec), Inlyta
{Axatinib), Inotuzumab Ozogamicin, Interferon Alfa-2b, Recombinant, Interlevkin-2
{Aldeslenkin), Intron A {Recombinant Interferon Alfa-2b}, lodine 1 131 Tosttumomab and
Tositumomab, Ipthmumab, Tressa (Gefitinib), Innotecan Hydrochloride, Irinotecan
Hydrochloride Liposome, Istodax {Romidepsin}, Ixabepilone, Ixazomib Citrate, Ixempra
{Ixabepilone), Jakafi (Ruxolitinib Phosphate), JEB, Jevtana (Cabazitaxel), Kadovia (Ado-
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Trastuzumab Emtansine}, Keoxifene (Raloxifene Hydrochloride), Kepivance (Paliformin),
Keytruda (Pembrolizumab), Kisgal: (Ribociclib), Kymriah (Tisagenlecleucel), Kyvprolis
{Cartilzomib}, Lanreotide Acetate, Lapatinib Ditosvlate, Lartruvo (Olaratumab), Lenalidomde,
Lenvatimib Mesylate, Lenvima (Lenvatinib Mesylate}, Letrozole, Leucovorin Calcium, Leukeran
{Chlorambucil), Leuprolide Acetate, Leustatin (Cladribine), Lovulan (Anunclovalinic Acid),
Linfolizin (Chlorambucil}, LipoBox (Doxorubicin Hydrochlonde Liposome), Lomustine,
Lonsurf (Trifluridine and Tipiracil Hydrochloride), Lupron (Leuprolide Acetate), Lupron Depot
{Leuprolide Acetate), Lupron Depot-Ped (Leuprolide Acetate), Lynparza (Olapanb), Margibo
{Vincrstine Sulfate Liposome), Matulane (Procarbazine Hydrochloride), Mechlorethamine
Hydrochlonde, Megestrol Acetate, Mekinist {Trametinib), Melphalan, Melphalan
Hydrochlornide, Mercaptopurine, Mesna, Mesnex (Mesna), Methazolastone {Temozolomide),
Methotrexate, Methotrexate LPF (Methotrexate), Methyinaltrexone Bromide, Mexate
{Methotrexate}, Mexate-AQ (Methotrexate), Midostaurin, Miomyein C, Mitoxantrone
Hydrochloride, Mitozvtrex (Mitomvein ), MOPP, Mozobil (Plerixafor}, Mustargen
{Mechlorethamine Hydrochloride} , Mutamycin {Mitomycin C), Myleran {(Busulfan), Mylosar
{Azacitidine}, Mylotarg (Gentuzumab Ozogamiciny, Nanoparticie Paclitaxel (Paclitaxel
Albumin-stabilized Nanoparticle Formulation}, Navelbine (Vinorelbine Tartrate), Necitumumab,
Nelarabineg, Neosar (Cyvclophosphamide}, Neratimb Maleate, Nerlynx (Neratinith Maleate),
Netupitant and Palonosetron Hydrochloride, Neulasta (Pegfilgrastim), Neupogen (Filgrastim),
Nexavar {Sorafenib Tosvlate), Nilandron (Nilwtamide), Nilotinib, Nilutanude, Ninlaro {Ixazomib
Citrate), Niraparib Tosylate Monohydrate, Nivolumab, Nolvadex (Tamoxafen Citrate), Nplate
{Romiplostim}, Obinutezumab, Odomzo (Sonidegib), OEPA, Ofatumomab, OFF, Olapanb,
Olaratumab, Omacetaxine Mepesuccinate, Oncaspar (Pegaspargase), Ondansetron
Hydrochionde, Onivyde (Innotecan Hydrochloride Liposome), Ontak (Denileukin Dhiftitox),
Opdive (Nivohimab), OPPA, Osimertinib, Oxaliplatin, Paclitaxel, Pachtaxel Albumin-stabilized
Nanoparticle Formulation, PAD, Palbociclib, Palifermin, Palonosetron Hydrochloride,
Palonosctron Hydrochloride and Netupitant, Pamidronate Disodium, Panttumuraab,
Panobinostat, Paraplat (Carboplatin}, Paraplatin {Carboplatin), Pazopamb Hyvdrochlonde, PCV,
PEB, Pegaspargase, Pegfilgrastim, Peginterferon Alfa-2b, PEG-Intron (Peginterferon Alfa-2b},
Pembrolizomab, Pemetrexed Disodium, Perjeta (Pertuzumab), Pertuzumab, Platinol {Cisplatin},
Platinol-AQ (Cisplatin}, Plerixafor, Pomalidonude, Pomalyst (Pomalidonude), Ponatinib
Hydrochloride, Portrazza (Necttumumab), Pralatrexate, Preduisone, Procarbazine Hydrochlornide
, Proleukin (Aldesleukin), Prolia (Denosumab), Promacta (Eltrombopag Clamine), Propranoiol
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Hydrochloride, Provenge (Sipuleucel-T), Purinethol (Mercaptopurine), Purixan
{Mercaptopuring), Radium 223 Dichloride, Raloxifene Hydrochloride, Ramucirumab,
Rasburicase, R-CHOP, R-CVP, Recombinant Human Papillomavirus (HPV) Bivalent Vaccine,
Recombinant Human Papillomavirus (HPV) Nonavalent Vaccine, Recombinant Human
Papillomavirus (HPV) Quadnvalent Vaccine, Recombinant Interforon Alfa-2b, Regorafonib,
Relistor (Methyinaltrexone Bromide), R-EPOCH, Reviimid (Lenalidomide), Rheumatrex
{Methotrexate), Ribociclib, R-ICE, Rituxan (Rituximab), Rituxan Hycela (Ritiximab and
Hyaluronidase Human), Rituximab, Rituximab and , Hyaluronidase Human, | Rolapitant
Hydrochloride, Romidepsin, Romiplostim, Rubidomycin {Daunorubicin Hydrochloride),
Rubraca (Rucapantb Camsyvlate), Rucapanb Camsylate, Ruxolitinib Phosphate, Rydapt
Midostaunn), Sclerosol Intrapleural Aerosol {Tale), Siltuximab, Sipuleucel-T, Somatuline
Bepot (Lanreotide Acetate), Sonidegib, Sorafentd Tosylate, Sprycel {Dasatinib), STANFORD V,
Sterile Talc Powder (Tale), Steritale (Tale), Stivarga (Regorafenub), Swutinib Malate, Sutont
{Sumitinib Malate), Sylatron (Peginterferon Alfa-2b), Svlvant (Siltuximab), Syaribo
{Omacctaxine Mepesuccinate), Tabloid (Thioguanine), TAC, Tafinlar (Dabrafonib), Tagrisso
{Ostmertinub), Tale, Talimogene Laherparepvee, Tamoxifen Citrate, Tarabine PFS (Cytarabine},
Tarceva {Erlotinib Hydrochloride), Targretin (Bexarotene), Tasigna (Nilotinib), Taxol
{Paclitaxel}, Taxotere {Docetaxel), Tecentriq , {Atezolizumab), Temodar {Temozolomide),
Temozolomide, Temsirolimus, Thahidomide, Thalomid (Thalidomide), Thioguanine, Thiotepa,
Tisagentecleucel, Tolak (Fluorouracil--Topical), Topotecan Hydrochlonide, Toremifene, Torisel
{Temsirolimus), Tositumomab and Iodine T 131 Tositumomab, Totect {Dexrazoxane
Hydrochloride), TPF, Trabectedin, Trametimb, Trastuzamab, Treanda (Bendamustine
Hydrochloride), Trifluridioe and Tipiractl Hydrochloride, Trisenox (Arsenic Trioxide), Tykerb
{Lapatimb Ditosylate), Umitixin (Dinutuximab), Uridine Triacetate, VAC, Vandetamb, VAMP,
Varnubt (Rolapitant Hydrochioride}, Vectibix (Panitumumab), VelP, Velban (Vinblastine
Sulfate), Velcade (Bortezomib), Velsar (Vinblastine Sulfate), Vemurafenib, Vencloxta
{Venctoclax), Venetoclax, Verzenio {(Abemaciclib), Viadur {Leuprolide Acetate), Vidaza
{Azacitidine}, Vinblastine Sulfate, Vincasar PFS (Vincristine Sulfate}, Vincristine Sulfate,
Vincristine Sulfate Liposome, Vinorelbine Tartrate, VIP, Vismodegib, Vistogard (Uridine
Triacetate), Voraxaze (Glucarpidase), Vorinostat, Votrient (Pazopanib Hydrochloride), Vyxeos
{Dauvorubicin Hydrochlonide and Cytarabine Liposome), Wellcovorn {(Leucovorin Calemm),
Kalkort {Crizotimb), Xeloda (Capecitabine ), XELIRL, XELOX, Xgeva (Denosumab), Xofigo
{Radium 223 Dichloride), Xtandi (Enzahtamide), Yervoy (Iptlimumab), Yondehs (Trabectedin),
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Zaltrap (Ziv-Aflibercept), Zarxio (Filgrastim), Zejula (Niraparib Tosylate Monohydrate),
Zelboraf (Vemurafenib), Zevalin (Jbritumomab Tiuxetan), Zinecard (Dexrazoxane
Hydrochlonde), Ziv-Aflibercept, Zotran {Ondansetron Hydrochlonde), Zoladex (Goserelin
Acetate}, Zoledronic Acid, Zolinza (Vorinostat), Zometa (Zoledronic Acid}, Zydelig (Idelalisib),
Zvkadia (Ceritinib}, and/or Zytiga (Abiratcrone Acctaic). In some cmbodiments, the at least one
cancer therapeutic agent 1s sclected from a chemotherapy agent {eg. CHOP, FLAG, 7+3), a drug
based preparative regimen, or a combination thercof. (Cy-Flu, Bu-Flu, Flu-Mel).

18 In some aspects, the engineered particle further comprises one or more v T effector
agents. In some aspects, an engineered particle further comprises at least one v8 T cell effector
agent, wherein the v& T cell effector agent 1s IL-21. In another aspect, the enginecred particle
further comprises at least two v6 T cell effector agents, wherein one of the at feast two v& T cell
ctfector agents 1s 1L-2.

19, In some aspects, the methods disclosed herein are for treating an infections discase
caused by a viral infection, wherein the viral infection comprises an infection of Herpes Simplex
virus- 1, Herpes Stmplex virus-2, Variccla-Zoster virus, Epstein-Bare virus, Cytomegalovinus,
Human Herpes vitus-6, Variola virus, Vesicular storoatitis virus, Hepatitis A virus, Hepatitis B
virus, Hepatitis C viras, Hepatitis D viras, Hepatitis E virus, Rhinovirus, Coronavirus, fofluenza
virus A, Influenza virus B, Measles viras, Polvomavirus, Human Papillomavirus, Respiratory
syncytial virus, Adenovirus, Coxsackie virus, Dengue virus, Mumps virus, Poliovirus, Rabies
virus, Rous sarcoma virus, Reovirus, Yellow fever virus, Zika virus, Ebola vitus, Marburg virus,
Lassa fever virus, Eastern Equine Encephalitis virus, Japanese Encephalitis virus, St. Louis
Encephalitis virus, Murray Valley fever virus, West Nile viras, Rift Valley fever virus, Rotavinis
A, Rotavirus B, Rotaviras C, Sindbis virus, Simian Immunodeficiency virus, Human T-cell
Leukemia virus type-1, Hantavirus, Rubella virus, Simian Immunodeficiency virus, Human
Immunodeficiency viras type-1, or Human Immunodeficiency virus type-2.

20.  In some aspects, the methods disclosed herein are for treating infectious disease caused
by a bactenial infection, wherein the bacterial infection comprises an mfection of Mycobaterium
tuberculosis, Mycobaterium bovis, Mycobaterium bovis strmn BCG, BCG substrains,
Mycobaterium avium, Mveobaterium infraceiluiar, Mycobaterium afvicanum, Mycobaterium
fansasii, Myvcobaterium mavinum, Mycobaterium wlcerans, Mycobaterium avium subspecies
paratuberculosis, Nocardia asteroides, other Nocardia species, Legionella preumophila, other
Legionella species, Acetinobacter baumaniti, Salmonella typhi, Salmonella enterica, other
Salmonella species, Shigella boydii, Shigella dyvsenteriae, Shigefla sonnei, Shigella flexneri,
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other Shigelia specics, Yersinia pestis, Pasteurella haemolytica. Pasteurello muliocida, other
FPasteurella species, Actinobacillus pleuropneumoniae, Listeria monocytogenes, Listeria
tvanovii, Brucella aborius, other Brucella species, Cowdria ruminaniium, Borvrelia burgdovieri,
Bordetella avium, Bordeiella pertussis, Bordetella bronchiseptica, Bordetella trematum,
Hovdetella hinzii, Bordetella preri, Rordetella parapertussis, Bovdetella ansorpii, other
Bordetella species, Burkholderia mallei, Burkholderia psuedomaliel, Burkholdevia cepacian,
Chiamydia pneumoniae, Chicmydia trachomatis, Chlamydia psitiaci, Coxiella burpetii,
Rickettsial species, Ehrilichia species, Staphylococeus aureus, Staphylococcus epidermidis.,
Streptococcus preumoniae, Sireptococcus pyogenes, Strepiococcus agalaciiae, Escherichia coli,
Vibrio cholerae, Campylobacter species, Netserria meningitidis, Neiserria gonorrhea,
Pseudomonas aeruginosa, other Pseudomonas species, Haemophilus influenzae, Haemophiius
ducreyi, other Hemophilus species, Clostridium tetani, Clostridium difficile, other Clostridium
specics, Yersinia enterofitica, and other Yersinia species, and Mycoplasma species.
21, Insome aspects, the methods disclosed herein are for treating infectious disease caused
by a fungal infection, wherein the fungal mfection comprises an infection of Candida albicans,
Cryprococeus neoformans, Histoplama capsulatum, Aspergillus fumigatus, Coccidiodes immitis,
Paracoccidiodes brasiliensis, Blastomyvees dermitidis, Pneumocystis carinii, Pericillium
marneffi, or Afternaria alternate.
22 In some aspects, the methods disclosed herein are for treating infectious discase caused
by a parasitic infection, wherein the parasitic infection coraprises an infection of Toxeplasma
gondii, Plasmodium falciparum, Plasmodium vivax, Plasmodium malarice, other Plasmodium
species, Enfamoeba histolyiica, Noegleria fowleri, Rhinosporidium seeberi, Giardia lombliia,
Enterobius vermicularis, Enterobius gregorii, Ascaris lumbricoides, Ancylostoma duodenale,
Necator americanus, Cryptosporidium spp., Tryvpanosoma brucei, Trypanosomi cruzi,
Leishmania major, other Leishmania species, Diphyliobothrium latum, Hymenolepis nana,
Hymenolepis diminuta, Echinococcus grapulosus, Echinococcus mulfilocularis, Echinococcus
vogeli, Echinococcus ofigarthrus, Diphyliobothrium latum, Clonorchis sinensis; Clonorchis
viverrini, Fasciola hepatica, Fasciola gigamtica, Dicrocoelivm dendriticum, Fasciolopsis buski,
Metagonimus yokogawai, Opisthorchis viverrini, Opisthorchis felineus, Clonorchis sinensis,
Trichomonas vaginalis, Acanthamoeba species, Schistosoma intercalatum, Schistosoma
haematobium, Schistosoma japoricum, Schistosoma mansoni, other Schistosoma species,
Trichobilharzia regenti, Trichinella spivalls, Trichinella britovi, Trichinella nelsoni, Trichinella
nativa, or FEniamoeba histolytica.

11
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23, Insome aspects, the v T cells administered inn the method of any preceding aspect are
formulated in a pharmaceutically acceptable carmer and a pharmaceutically acceptable excipient,
24, In some aspects, a method of any preceding aspect comprises administering the v5 T cells
parenterally, intravenously, intraperitoneally, or subawtaneously, or through arterial infusion,
venous wfusion, or artificial catheter mediated infusion.

25, It should be further understood that any of the therapeutic methods described herein are
also considered to be medical uses of any of the compositions disclosed herein, for treating any

of the cancers or infecticus diseases as disclosed herein.

DESCRIPTION OF DRAWINGS
26, FIG. 1 shows effect of Fc on T cell expansion with CSTX-002 feeder cells. Inclusion of
Fe on the CSTX-002 (K562-mb2 1-4 1 BBL) cell line leads to an mereased T cell expansion over
day 14. Fc was anchored to the cellular membrane using neuramimdase (NA} stalk of different
lengths NA2 being the shortest while NA4 the longest. The increase in T cell content was
observed in ali cultures stimulated with Fe-containing CSTX-002 cells and the longest NA
fragment resulted n the highest final T cell content.
27. FIG. 2 shows that stimolation with CSTX-002-Fe leads to expansion of y6T cells. Ina
follow-up experiment using PBMCs derived from a different donor, it was confirmed that the
melusion of NA-Fc on CSTX-002 cells fed to expansion of T cells. Phenotyping of the T cells
demonstrated that large proportions of these cells consisted y8T cells with the V32 cells
preferentially expanding opon stimulation with NA-Fc expressing CS8TX-002 feeder cells. The
construct with the longest NA stock yielded the highest final content of V52 cells.
28.  FIG. 3 shows effect of the length of NA stalk and starting matenial on expansion of y3T
cells. Longer NA stalk of the NA-Fc construct results in greater expansion of y8T cells of the
V82 subtype. NA4 is longer than NAZ.
29, FIG. 4 shows Fc selectively induces expansion of &7 cells of the V32 subtype. The
expansion is not dependent on presence of NK cells. PBMCs obtained from four different donors
were {D36-depleted (fo remove NK cells) or not and stimulated with CSTX-002 cells that
expressed or not Fo domain on the cell surface. V32 T cell content was monitored periodically
over the 14 day-culture time. FIG. 4 depicts a cumulative theoretical expansion of V82 cells for
all four donors. The incluston of Fe on C8TX-002 cells led to expansion of T cells i all donors
tested. Phenotyping of the T cells demonstrated that large proportions of these cells consisted

v&T cells with the V582 cells preferentially expanding upon stimulation with NA-Fc expressing
12
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CSTX-002 feeder cells. Depletion of NK cells did not negatively affect the expansion of V&2
cells.

30, FIG. 5 shows that Fo seloctively mduces expansion of v8T cells of the V52 subtvpe. The
expansion is not dependent on presence of NK celis. PEMCs obtained from two different donors
were CDSo-~depleted (to remove NK cells) or not and stimulated with CSTX-002 cells that
expressed or not Fo domain on the cell surface. V52 T cell content was monitored periodically
over the 14 day-culture time. The figure above depicts a cumulative theoretical expansion of
Vo2 cells on day 14. The inclosion of Fo on CSTX-002 cells led to significant expansion of V62
T cells 1n all donors tested {p = 001). Depletion of NK cells did not negatively affect the
expansion of V4.

31. FIG. 6 shows that Fo selectively induces expansion of v8T cells of the V32 sabtvpe. The
cxpansion is not dependent on presence of NK cells. PBMCs obtained from four different donors
were CD356-depleted (to remove NK cells) or not and stimulated with CSTX-002 cells that
expressed or not Fo domain on the cell surface. The figures depict example of the final cell
content of a culture on day 14 for onc of the donors. The inclusion of Fo on C8TX-002 cells led
io significant increase in the content of V382 T cells. Depletion of NK cells did not negatively
affect the expansion of Va2 cells.

32. FIGS. 7A and 7B show the construction of a membrane-bound immune cell targeting
ligand comprising an uncleaved signal anchor. FIG. 7A shows the structure of Type Fand Type
{1 integral membrane proteins that diffor in the orientation with respect to their N- and C-
termim. FIG. 7B shows the structure of the NA-Fe chimeric protein used as the membrane
bound immune cell targeting higand consisting of the neuramimdase transmembrane domain
which scrves as a membrane anchor, statk region and human IgG’ Fe region.

33, FIG. 8 shows alternative constructions of membrane bound mmune cell targeting higands

comprising an Fe domain comprising a neuraminidase (NA) signal anchor and increasing NA

stalk lengths.
34, FIG. 9 shows an example of a membrane bound iounune cell targeting ligand sequence,

with an NA signal anchor fused to an IgG Fe domain by an RS linker,

35, FIGS. 10A-10B show amino acid acid sequence (FIG. 10A) and nucleic acid sequence
(FIG. 10B) for NA1-Fc.
34, FIGS. 1IA-11B show amino acid acid sequence (FIG. 11A) and nucleic acid sequence

{F1G. 11B) for NA2-Fe.

-
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37, FIGS. 12A-12B show amine acid actd sequence (FIG. 12A) and nucleic acid sequence
(FIG. 12B) for NA3-Fe.
38. FIGS. 13A-13B show amino acid acid sequence (FIG. 134) and nucleic acid sequence
{Fiz. 138} for NA4-Fe.

DETAILED DESCRIPTION
39, Before the prosent compounds, compositions, articles, devices, and/or methods are
disclosed and described, it is to be understood that they are not hinuted to specific synthetic
methods or specific recombinant bictechnology methods unless otherwise specified, or to
particular reagents unless otherwise specified, as such may, of course, vary. It is also to be
understood that the terminology used hercin is for the purpose of describing particular

embodiments only and 15 not intended to be liting.

Definttions

40, Throughout this application, various publications are referenced. The disclosures of
these publications in their entireties are hereby incorporated by reference into this application in
order to more fully describe the state of the art to which this pertains. The references disclosed
arc also mdividually and specifically incorporated by reference herein for the matenal contained
m them that is discussed in the sentence in which the reference 1s relied upon.

41, Unless defined otherwise, all technical and scientific terms used herein have the meaning
commonlty understood by a person skilled in the art to which this invention belongs. The
tollowing references provide one of skall with a general definition of many of the terms used
this invention: Singleton ef &/, Dictionary of Microbiclogy and Molecular Biology (2nd Ed.
1994}, The Cambridge Dictionary of Science and Techoology (Walker ed ., 1988} The Glossary
of Genetics, Sth Ed., R, Rieger er al. {eds.), Springer Verlag (1991} and Hale & Marbam, The
Harper Collins Dictionary of Biology (1991}, As used herein, the following terms have the
meanings ascribed to them anless specified otherwise.

42, When wtroducing elements of the present disclosure or the preferred embodiments(s)
thereof, the articles ™37, “an”, “the” and “said" arc miended to mean that there are one or more of
the elements. The terms “comprising”, “including” and “having™ are intended to be inclusive

and mean that there may be additional olements other than the listed clements.
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43, Ranges can be expressed herein as from "about” one particular value, and/or to "about”
another particular vatue. When such a range 1s expressed, another embodiment mncludes from
the one particular value and/or to the other particular value. Similarly, when values are
expressed as approximations, by usc of the antecedent "aboot,” it will be understood that the
particular value forms another embodinent. Jt will be further understood that the endpoints of
cach of the ranges are sigmficant both in relation to the other endpoint, and independently of the
other endpoint. ¥t 18 also understood that there are a number of values disclosed herein, and that
each value is also herem disclosed as "about” that particular value in addition to the value itself.
For example, if the value " 10" 15 disclosed, then "about 10" 15 also disclosed. ftisalso
understood that when a value 1s disclosed that "less than or equal to” the value, "greater than or
equal to the value” and possible ranges between values are also disclosed, as appropriately
understood by the skilled artisan. For example, if the value "10" is disclosed the "less than or
cqual to 10"as well as "greater than or equal to 10" 15 also disclosed. Tt is also understood that
the throughout the application, data is provided in a number of different formats, and that thas
data, ropresonts endpoints and starting points, and ranges for any combination of the data poiats.
For example, 1f a particular data pomnt " 10" and a particular data pomt 15 are disclosed, it is
understood that greater than, greater than or equal to, less than, less than or equal to, and equal to
10 and 15 are considered disclosed as well as between 10 and 15, 1t is also understood that cach
unit between two particular units are also disclosed. For example, if 10 and 15 are disclosed,
then 11, 12, 13, and |4 arc also disclosed.

44 As used herein, the terms "optional” or "optionally” mean that the subsequently described
event or circumstance may or may not occur, and that the description includes instances where
said event of circumstance occurs and instances where it does not.

45, The term “linker” refers at least a bivalent moiety with a site of attachment fora
polvpeptide and a site of attachment for another polypeptide. For example, a polypeptide can be
attached to the linker at its N-terminus, #ts C-terminus or via a functional group on one of the
side chains. The hinker 13 sufficient to separate the two polypeptides by at least one atom and in
some embodiments by more than one atom.

46.  Asused herein, "N-terminal side” or "amino terminal end” refers to directionality of a
peptide, polypeptide, or protein and may not mean the N-termunus. fn some aspects, where a
chimeric or fusion peptide, polypeptide, or protein is discussed, the N-terminal side may refer
only to a component of the chimeric or fusion peptide, polvpeptide, or protein and not the entire
structure. For example, where a Fo domain is discussed, and the Fe domain s described as fused

i
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with its amno terminal end or N-termunal side facing intracelhdlardy, contemplated herein are
chimeric or fusion peptides, polypeptides, or proteins wherein the signal anchor is at the N-
terminus of the chimeric or fusion construct and actually spans the cellular membrane. Thus, in
such a chimera, the trans-membrane anchor is attached to the amino terminal side of the Fe
domain, with the directionality of the Fe domain has the N-terminal side facing the cell which is
mverted relative to an Fe domain on a tvpical B cell which would typically have the carboxy end
spanning the cellular membrane and amino terminal end extending to the extracelhilar matrix.
47.  'The terms “peptide,” “polypeptide” and “protein” are used interchangeably to referto a
polvmer of amino acid residues,

48, The term "sequence identity” as used herein, indicates a quantitative measure of the
degree of identity between two sequences of substantially equal length. The percent identity of
two sequences, whether nucleic acid or amino acid sequences, is the nuraber of exact matches
between two aligned sequences divided by the length of the shorter sequence and multiplied by
130, An approximate alignment for nucleic acid sequences is provided by the local homology
algorithim of Smith and Waterman, Advances in Applied Mathematics 2:482-489 (1981}, This
algorithim can be applied to amino acid sequences by using the scoring matrix developed by
Dayhoft, Atlas of Protein Sequences and Structure, M. G, Dayhoffed., S suppl. 3:353-358,
National Biomedical Research Foundation, Washington, B.C., USA, and normabized by
Gribskov, Nucl. Acids Res. 14{6):6745-6763 (1986). An exemplary implementation of this
algorithm to determine pereent identity of a sequence is provided by the Genetics Computer
Group (Madison, Wis ) in the “BestFit” utiltty apphcation. Gther sustable programs for
caleulating the percent identity or similarity between sequences are generally known in the art,
for example, another alignment program is BLAST, used with default parameters. For exarple,
BLASTN and BLASTP can be used using the following default parameters: genetic
code=standard; filter=none; strand=both; cutoff=60; expect=10; Matrix=BLOSUMS2;
Bescriptions=50 sequences; sort by=HIGH SCORE; Databases=non-redundant,
GenBank+EMBLADDBI-PDB+GenBank CDS translations+Swiss protein+Spupdate-+PIR.
Detals of these programs can be found on the GenBank website. In general, the substitutions
are conservative amino acid substitutions: hmited to exchanges within members of group 1:
glycine, alanine, valine, feucine, and Iscleucing; group 2 serine, cysteine, threonine, and
mothionine; group 3: proline; group 4. phenyvlalanine, tyrosme, and tryptophan; group 5

aspartate, ghitamate, asparagine, and glatanine.
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49, Technigues for determining nucleic acid and amino acid sequence dentity are known i
the art. Tvpically, such techniques include determining the nucleotide sequence of the mRNA
for a gene and/or determining the amino acid sequence encoded thereby, and comparing these
sequences to a second nucleotide or amino acid sequence. Genomic sequences can also be
determned and corapared in thus fashion. In gencral, identity refers to an exact vucleotide-to-
nucleotide or amino acid-to-amino acid correspondence of two polyvnucleotides or polypeptide
sequences, respectively. Two or more sequences (polynuclectide or amino acid) can be
compared by determining their percent identity.

50, Asvarious changes could be made m the above-deseribed cclis and methods without
departing from the scope of the invention, 1t 15 intended that all matter contained in the above
description and in the examples given below, shall be interpreted as iltostrative and not in a
limiting sense.

5t An "increase” can refer to any change that results in a greater amount of a symptom,
disease, composition, condition or activity. An increase can be anv mdividual, median, or
average increase in a condition, symptom, activity, composition in a statistically significant
amount. Thus, the increase can bea 1.2, 3,4, 5. 6,7, 8,9, 10, 15, 20, 25, 30, 35, 40, 45, 50, 35,
60, 65, 70, 75, 80, 85, 90, 95, or 100% mcerease so long as the mcerease is statistically significant.
52, A'decrease” can refer to any change that results in a smaller amount of a symptom,
disease, composition, condition, or activity. A substance is also understood to decrease the
genetic output of a gene when the genctic output of the gene product with the substance is less
relative to the output of the gene product without the substance. Also for example, a decrease can
be a change in the symptoms of a disorder such that the symptoms are less than previously
observed. A decrease can be any individual, median, or average decrease in a condition,
symptom, activity, composition in a statistically significant amount. Thus, the decrease can be a
1,2.3.4,5,6,7,8 9, 10, 15,20, 25, 30, 35, 40, 45, 50, $5, 60, 63, 70, 75, 80, 85, 90, 95, or
100% decrease so long as the decrease s statistically significant.

53, "Inhibit," "inhubiting,” and "inhibition” mean to decrease an activity, response, condition,
disease, or other biological parameter. This can include but is not limited to the complete
ablation of the activity, response, condition, or disease. This may also mclade, for example, a
10% reduction in the activity, response, condition, or discase as compared to the native or
control level. Thus, the reduction can be a 10, 20, 30, 40, 50, 60, 70, 80, 90, 100%, or any

amount of reduction in between as compared (o native or control fevels,
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54, By “reduce” or other forms of the word, such as “reducing” or “reduction,” is meant
lowering of an event or characteristic {¢.g., funior growth). It is understood that this is typically
in relation 1o some standard or expected value, in other words 1t is relative, but that it is not
always necessary for the standard or relative value to be referred to. For example, “reduces
tunor growth” means reducing the rate of growth of a tumor relative to a standard or a control.
55, By “provent” or other forms of the word, such as “preventing” or “prevention,” is meant
to stop a particular event or characteristic, to stabilize or delay the development or progression of
a particular event or characteristic, or to mimimize the chances that a particular event or
characteristic will occur. Prevent does not require comparison to a condrol as it is typically more
absolute than, for example, reduce. As used herein, something could be reduced but not
prevented, but something that is reduced could also be prevented. Likewise, something could be
prevented but not reduced, but something that is prevented could also be reduced. i
understood that where reduce or prevent are used, undess specifically indicated otherwise, the use
of the other word is also expressly disclosed.

56.  The term “subject” refers to any individual who is the target of administration or
treatment. The subject can be a vertebrate, for example, a mamomal.  In one aspect, the subject
can be human, non-human primate, bovine, equine, porcing, canine, or feline. The subject can
also be a guinea pig, rat, hamster, rabbit, mouse, or mole. Thus, the subject can be a human or
veterinary patient. The term “patient” refers to a subject under the treatment of a clinician, ¢ g,
physician.

57, Thetermm “therapeutically effective” refers to the amount of the composition used is of
sufficient quantity to ameliorate one or more causes or symptoms of a disease or disorder. Such
amelioration only requires a reduction or alteration, oot necessarily elimination.

58, The term “treatment” refers to the medical management of a patient with the intent to
cure, ameltorate, stabilize, or prevent a disease, pathological condition, or disorder. This term
mehudes active treatment, that is, treatment directed specifically toward the improvement of a
disease, pathological condition, or disorder, and also includes causal treatment, that 1s, treatment
directed toward removal of the cause of the associated disease, pathological condition, or
disorder. In addition, this term inclodes palhiative treatment, that is, treatment designed for the
relief of symptoms rather than the curing of the discase, pathological condition, or disorder;
preventative treatment, that is, treatment directed to minumizing or partially or completely

mhibiting the development of the associated disease, pathological condition, or disorder; and
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supportive treatrment, that is, treatment employed to supplement another specific therapy directed
toward the improvement of the associated disease, pathological condition, or disorder.

59, “Advumstration” to a subject includes any route of introducing or delivering to a subject
an agent. Admimstration can be carried out by any suitable route, mncluding oral, topical,
miravenous, subcutancous, transcutancous, transdermal, intramuscular, intra-jomt, parenteral,
mira~arteniole, intradermal, intraventricular, intracramal, intraperitoneal, intralesional, infranasal,
rectal, vaginal, by inhalation, via an implanted reservoir, parenteral (e.g., subcutancous,
ntravenous, intramuscular, intra-articolar, intra-synovial, intrasternal, intrathecal,
itraperitoneal, intrahepatic, intralesional, and intracranial injections or infusion techniques), and
the Hike. "Concurrent adnunistration”, "adminustration in combination”, "simultancous
administration” or "administered simultancousty” as used herein, means that the compounds are
administered at the same point in time or essentially immediately following one another. Inthe
latter case, the two compounds are administered at tunes sufficiently close that the results
observed are indistinguishable from those achieved when the compounds are administered at the
sarne point in time. “Systemic administration” refers to the introducing or delivering to a subject
an agent via a route which introduces or delivers the agent to extensive areas of the subject’s
body {¢.g. greater than 50% of the body), for example through entrance into the circulatory or
Iymph svstems. By contrast, “local adnunistration” refers to the mtrodacing or delivery to a
subject an agent via a route which introduces or delivers the agent to the area or arca
mmediately adjacent to the point of admunistration and does not introduce the agent
systemically 1 a therapeuntically significant amount. For example, locally admuustered agents
are casily detectable in the local vicinily of the point of administration, but are andetectable or
detectable at negligible amounts in distal parts of the subject’s body. Administration includes
self-administration and the admmistration by another. In some embodiments, the compositions
disclosed herein are administered parenterally, intravenously, mtraperitoneally, or
subcutancously, or through arterial mfusion, venous infusion, or artificial catheter mediated
mfusion.

6{, "Treat,” "treating,” "treatment,” and grammatical variations thereof as used herein,
include the admimstration of a composition with the mtent or purpose of partially or completely
preventing, delaying, curing, healing, alleviating, relicving, altering, remedying, ameliorating,
mmproving, stabilizing, mitigating, and/or reducing the intensity or frequency of one or more a
diseases or conditions, a svmptom of a disease or condition, or an underlying cause of a discase
or condition. Treatments according to the invention may be applied preventively,
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prophylactically, pallatively or remedially. Prophylactic treatments are administered to a subject
prior to ounset {e.g., before obvious signs of cancer), during carly onset {e.g., upon witial signs
and svroptoms of cancer), or afier an established development of cancer. Prophvlactic
administration can oceur for day{(s) to years prior to the manifesiation of symptoms of a disease
ot an infection.
Compositions and Methods
61.  The invention here conceives of are compositions and uses thersof of expanding v T
cells that includes Fc domain of an antibody, that is competent for agonizing a Fo receptor {e.2..
CID16), bound to a teeder cells, engineered particies, exosomes, or on some other solid support.
The feeder cells, engineered particles, exosomes and other sohid supports with bound Fe domain
can also be compnsed with other stimulating factors such as membrane bound H-21, 4-1BBL,
other cytokines, or other chemical moieties that simultancously engage other stimulatory (or
possibly inhibitory) receptors and corresponding signaling pathways. As noted above, challenges
remain to utihize yo T cells in clinical application. The composttions and the methods disclosed
herein show surprisingly effect in inducing, activating, and/or expanding v3 T cells in vivo
and/or in vitro. The expanded v& T cells are effective for treating diseases, such as cancers or
mfectious diseases.

i Peptides
62,  Accordingly. disclosed herein are v3 T cell expanding compositions, wherein the
compositions are engincered foeder cells, engineered plasma membrane particles, exosomes, and
enginecred lymphocyies (such as, for example lymphocvies (such as T cells) engineered to
express Fo domains to stimulate v8 T cells) and solid supports comprising a membrane bound Fe
fusion peptide {referred to herein as Fe-bound feeder cells, Fe-bound engineered plasma
membrane particles, and Fe-bound exosomes, Fe-bound lymphocytes, respectively) wherem the
Fe fusion peptide comprises a transmembrane peptide doman linked to the amine terminus or
the carboxyl terminus of an Fe domain. In one aspect. the transmembrane domain of the Fe
fusion peptide can comprise a cleaved or uncleaved signal anchor sequence such as the
transmembrane domain of neuramimdase, the signal-anchor from paranfluenza virus
hemagglutinin-nearaminidase, the signal-anchor from the transferrin receptor, the signal-anchor
from the MHC class U invariant chain, the sigual-anchor from P glycoprotein, the signal-anchor
from astaloglyeoprotein receptor, or the signal-anchor from a veutral endopeptidase. In one
example, the transmembrane domain comprises a paraimnfluenza virus hemagghitinin-
newraminidase {NA) peptide sequence. The transmembrane neuraminidase (NA) peptide domain
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may couple or bind the Fe domain to the external surface of a fecder coll. In other aspects, the
transmembrane neuranunidase (NA) peptide domain 1s used to couple or bind the Fe domain to
the external surface of an engincered foeder cell, an engineered plasma membrane nanoparticle,
exosome or a solid support. In some embodiments, the NA peptide domain consists of the N-
terminal cytoplasmic tall, an uncleaved signal-anchor which serves as a transmembrane domaio,
and a stalk region which extends from the plasma membrane. It will be understood that the
iength of the stalk region can be varied, wherein the length of the stalk region affects the efficacy
of the surface-bound Fo domain-NA peptide 1o stimulating v3 T cell expansion.

63. In some embodiments, the transmembrane domain comprises a parainfluenza virus
hemagghutinin-neuraminidase (NA) peptide sequence. In some embodiments, the NA peptide
domain comprises a sequence at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, §7%, 88%, 8%%,
90%, 91%, 92%, 93%, 34%, 95%, 96%, 97%, 98, or 99% sequence identity with SEQ 1D NG: 1,
SEQIDNGO: 2, SEQ ID NG: 3, or SEQ ID NO: 4. The transmembrane domain and the Fe
domain may be linked via a peptide linker.

64. The Fc domain is the ligand to which the v86 T cell surface recoptor CD 16 (Fe yRUL
binds. 16 15 one of the primary receptors on v3 T cells that binds to the Fo portion of an
antibody (for example, an TgG 1, 12G2, IgG3, and/or IgG4 Fo domam. In another aspect, Fe
domain (g1, 1gG2, 1gG3, and/or Ig(G4 can also bind the CD16 receptor on other immmume cells,
such as mast cells, macrophages, or antigen presenting cells. In another aspect, other types of
cells can be engineered to be Fo-bound. The present disclosure Fe-bound engineered feeder cells,
Fe-bound engineered plasma membrane particles, Fe-bound exosomes, or Fe-bound solid
SUpports.

65. Insome embodiments, the Fc domain comprises an immunoglobualin Fo domain selected
from IgGl, Ig(2, IgG3, Igl4, IgA and IgE. In some embodiment, the Fo domain binds to CD16.
66. In ancther aspect, other Fo immunoglobulim sotypes (IgA, IgE, IgM) other than {gG,
could be used to stimuiate the respectively corresponding different Fo receptors for stimulation
of other inunune cell types. For example, the domamn FeaRI(CDRY) specifically binds to IgA on
macrophages, neutrophils, eosinophils; FeyRE (CD64) specifically binds to IgG on monocyies
and macrophages: and FeeRIE (D23} specifically binds to IgF on B cells. Fe binds to £D64 on
monocytes or macrophages and thus stimulates then. Thus, the fusion peptides, Fe-bound feeder
cells (FCs}), Fo bound lympbocytes, Fe-bound engineered plasma membrane (PM) particles, Fe-

bound enginecred exosomes and compositions containing them can also be used to expand mast
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cells and/or macrophages substantially according to the methods described herein for expanding
8T cells.

67.  Inone aspect, disclosed herein are fusion peptides comprising an immnmoglobulin Fe
domain (for example, an [gG1, IgG2, IgG3, 1pG4, IgA and/or IgE Fe domain} fised to a
transmembrane domain, for example an NA peptide domain, as described above. The Fe
domain{s} can be presented as a monomerie, dimeric, or multimeric construct. In one aspect, the
Fe domain{s} can be further modificd to optimize or enhance expansion and/or activation of v§ T
cells. For example, the Fo domain{s} can be modified to increase affinity for CD16. Thus, for
example, the Fo domam(s) may comprise one or more mutations such as, for example, T236A,
K290A, 82984, HE333A, K334A, 235V, F2431L, R292P, Y300L, and/or P396L. Similarly, the
Fe domain(s) can be further modified (o increase selectivity of binding to the activating (Hia) vs,
mhibitory Fe(llb) receptor. Thas, for example, the Fe domain{s) may comprise one, two, three,
four, five, six, seven, eight or more mutations or alternative forms such as, for example, 82390,
[332E, A330L, F2431L, R292P, V3051, and/or P396L. For example, in one aspect, the Fe domam
can be modified to comprise R292L1, Y300L, V3051, and P396L. In another example, the Fc
domain can be modified to comprise S239D, I332F, and A330L.

68. The transmembrane domain, for example an NA peptide domain can be linked directly to
the Fc domain via a chemical bond, or indirectly via a hinker. A direct chemical bond is for
example a covalent bond {e.g.. peptide bond, ester bond. or the like}, or alternatively, a non-
covalent bond {e.g., ionic, clectrostatic, hvdrogen, hyvdrophobic, Van der interactions, ot =~
effects). An mdirect link can be achieved using a linker, 7.¢., a chemical group that connects one
or more other chemical groups via at least one covalent bond. Suitable linkers include aminoe
acids, peptides, nuclectides, nucleic acids, dimeric hinged Fe, organic linker molecules {e.g.,
maleimide derivatives, N-ethoxvbenzyhimidazole, biphenvl-3,4' S-tricarboxylhic acid, p-
aminchenzyioxycarbonyl, and the like), disulfide hankers, and polyvmer finkers {e.g., PEG). The
linker can include one or more spacing groups including, but not limited o alkylene, alkenylene,
alkyoylene, alkyl, alkenyl, alkyayl, alkoxy, arvl, hetercaryl, aralkyl, aralkenyl, aralkynyt and the
like. The linker can be neutral, or carry a positive or negative charge. Additionally, the Iinker
can be cleavable such that the linker's covalent bond that conpects the Hinker to another chemical
group can be broken or cleaved under certain conditions, mchuding pH, temperatore, salt
concentration, light, a catalyst, or an enzyme. In one aspect, the NA peptide domain can be an

NA4-fc Siadel (S239D/I332E/A330L).
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69.  Inone aspect, the linker may be a peptide linker. Examples of suitable peptide linkers
arc well known 1n the art, and programs to design linkers are readily available (see, e.g., Crasto
et al, Protein Eng., 2000, 13(5):309-312). The peptide hnker can, for example, be a restriction
site linker such as the short sequence RS, or a flexible amino acid linker (e g., comprising small,
non-polar or polar aming acids). Non-limiting examples of flexsble linkers melude LEGGGS
(SEQ 1D NGO: 5), TGSG (SEQ 1D NO:6), GGSGGGSG (SEQ ID NGT), (GGGGS) 14 (SEQ ID
NG: 8), (GGGS) (SE QID NO: 9), (GSGGGG) -+ (SEQ ID NG: 10), and {Gly)es (SEQ ID
NQ: i1). Altematively, the peptide linker can be a rigid amino acid linker. Such linkers include
(EAAAK) 4 (SEQ ID NO: 12}, A(BEAAAK)2sA (SEQ ID NO: 13), PAPAY (SEQ 1D NO: 14),
and {(AP)ss (SEQ 1D NO:15). The Fo domain can be linked {0 the N-terminus, the C-terminus,
and/or to an internal location of the NA peptide. In one aspect, a peptide hinker may be a short
aming acid sequence of 3,4, 5, 6,7, 8.9, 10, 11, 12, 13, 14, 13, 16, 17, 18, 19 or 20 amino acids.
n another aspect, a peptide linker may be an amino acid sequence of any of 2-10, 2-8 or 2-6
amino acids mn length.

70. In some embodiments, the Fc fusion peptide has an amino acid sequence having at least
about 80%, §1%, 87%. R3%, 54%, 85%. 86%, §7%, 88%. 89%, 90%, 1%, 92%, 93%, 94%,
95%, 96%, 97%, 98, or 99%
MNPNQKITTIGSICLVVGLISLILGIGNHSIWISHSIQTGSQNHTGICKRSDRKTHTCPPCPAP
ELLGGPSVFLFPPKPKDTLMISRTPEVTCYVVVDVSHEDPEVKFNWYVDGVEVHNAKTKP
REEQYNSTYRVVSVLTVLEHODWELNGKEYKCKVSNKALPAPIEKTISKAKGQPREPOVY
TLPPSREEMTENQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SK
LTVDKSRWQQONVFSCSYMHEALHNHYTQKSLSLSPGK (SEQ D ND: 16).

71. In some embodiments, the Fc fusion peptide has an anmino acid sequence having at least
about 80%, 819, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 9%, 9%, 91%, 92%, 93%, %4%
95%, 96%, 97%, 98, or 99% sequence identity with
MNPNQKITTIGSICLYVGLISLILGIGNHSIWISHSIQTGSQNHTGICNOQNITY KNS TWVKD
TTSVILTGNSSLCPIRRSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVY
DVSHEDPEVEKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEYK
CKVENKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNGQVSLTCLVKGFYPSDIAVE
WESNGOPENNYKTTPPYVLDSDGSFFLYSKLTVDKSRWOQOGNVESCSVMHEALHNHY'T
QKSLSLSPGK (SEQ ID NO: 17).

72. In some embodiments, the Fe fusion peptide has an amino acid sequence having at least
about 80%, 81%, 82%, 83%. 84%, 85%, 86%, 87%, 88%, 89%. 90%, 91%, 92%, 93%, 94%,
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95%, 96%, 97%. 98, or 99% sequence identity with
MNENGKITTIGSICLVVGLISLILQIGNHSIWISHSIOTGSONHTGICNOGNHTYENSTWVKD
TTSVILTGNSSLCPIRGWATY SKDNSIRIGSKGDVFRSDKTHTCPPCPAPELLGGPSVELEP
PKPKDTLMISRTPEVICVYVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVY
VEVLTVIHODWENGKEYKCKYSNEKALPAPIEKTISKAKGOQPREPOVY TLPPSREEMTEKN
QVSLTCLVEGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 183,
73. In some embodiments, the Fc fusion peptide has an anmino acid sequence having at least
about 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%. 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98, or 99% sequence identity with
MNPNQKITTIGSICLVYGLISLILQIGNHSIWISHSIQTGSONHTGICNQNITYKNSTWVKD
TTSVILTGNSSLCPIRGWALY SKDNSIRIGSKGDVEVIREPFISCSHLECRTFFLTRSDKTHT
CPPCPAPELLGGPSVFLFPPEKPKDTLMISRTPEVICVVVDVSHEDPEVKFNWYVDGVEY
HNAKTKPREEQGYNSTYRVVSVLTVLHOQDWINGEEYKCKVSNKALPAPIEKTISKAKGQ
PREPOVYTLPPSREEMTKNQVSLTCLVKGEFY PSDHAVEWESNGQPENNYKTTPPVLDSD
GSFFLY SKLTVDKSRWOQOGNVFSCSVMHEALRNHY TOKSLSLSPGK (SEQ 1D NO: 19).
74, To target placement of the Fe domain on the plasma membrane, wembrane targeting
domain from the well characterized influenza virus neuramunidase protein (NA}) can be used
which consists of the N-terminal cytoplasmic tail, an uncleaved signal-anchor which serves as a
transmembrane domain, and a stalk region which extends from the plasma membrane. FIG. 7A
and 7B are schematics showing the construction of a membrane bound immune cell targeting
ligand comprising an uncleaved signal anchor sequence. FIG. 7A shows the stracture of Type §
and Type I integral membrane proteins and the signal anchors for each. FIG. 7B shows the
structure of the uncleaved signal anchor from a Type 1 integral membrane protein used in the
membrane bound immune cell targeting Ligand. As shown in FIG. 7B, an exemplary but non-
limiting construct according to the present disclosure is comprised of an NA-Fe chimera where
the Feo domain (IgG 1) 1s linked via a short hinker to the uncleaved NA stalk region. Notably, the
NA-F¢ chimera can be mserted info recombinant P/V/F virus to generate a novel oncolytic virus
which s specific for tamor versus normal cells (due to B/YV mutations) and can enhance ADCC
by NK cclls. FIG. & shows alternative constructions of an NA-Fc¢ chimera with increasing NA
stalk lengths.
75. The NA-F¢ construct can comprise the NA peptide domain (SEQ 1D NG: 1), a limker (for
cxample an RS linker}, a hinge region DKTHTCPPCPAPELL (SEQ 1D NO: 20} or
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TCPPCPAPELL (SEG 1D NO: 21), and an Fe region
GOPSVEFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVEFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVAVLTVLHODWILNGKEYKCKVSNEALPAPIEKTISKAKGQPREPQVYTL
PPSREEMTKNQVSLTCLVKGFY PSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SKLT
VDKSRWOQOQGNVFESCSVMHEALBNHYTQKSLSLSPGK (SEQ 1D NO: 22) comprising a
CH? domain
GGPSVFLFPPKPKDTLMISRTPEVICVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHODWILNGKEYKCKVSNKALPAPIEKTISKAK (SEQ 1D NO: 23}
and a CH3 domain
GOPREPQVYTLPPSREEMTKNGQVSLTCLYKGFYPSDIAVEWESNGOQPENNYKTIPPVLD
SPGSFFLYSKLTVDKSRWQQOGNVFSCSVMHEALHNHY TQKSLSLSPGK (SEQ ID NGO
243, It is understood and herein contemplated that an NA-Fe chimera can imehude any length of
the membrane targeting domain from the well characterized influenza virus neuranunidase
protein (NA) mcluding
MNPNGKITTIGSICLVVGLISLILQIGNHSIWISHSIQTGSQNHTGICNGQNUETYKNSTWVKD
TTSVILTGONSSLCPIR (SEQ ID NGO 2,
MNPNQKITTIGSICLVVGLISLILQIGNHSTWISHSIQTGSQNHTGICNGNITY KNS TWVKD
TTSVILTGNSSLCPIRGWATYSKDNSIRIGSKGDVF (SEQ 1D NO:

3L MNPNQKITTIGSICLYVGLISLILQIGNUSIWISHSIQTGSQNHTGICNONITTY KNS TWY
KOTTSVILTGNSSLCPIRGWATY SKDNSIRIGSKGDVFVIREPFISCSHLECRTFFLY (SEQ
NG 4).

76. As noted above, the Fe region can comprise one or more mutations such as, for example,
L234Y_ L2335V, L233Q, G236W_ 82300, 8239M, F243L, T256A, K290A, R292P, N297(3,
S298A, Y300L, V3051, A330L, I332E, E333A, K334A, and/or P396L. Thas, specifically
disclosed herein are Fe regions comprising a Leucine (L) or Tyrosine {Y) at residae 234, a
Leucine (L), Glutamine, or Valine (V) at residue 235, a Glutamine {G} or Tryptophan (W} at
residue 236, a Serine (8}, Methionine(M), or Aspartate (D) at residuc 239, and Phenylalanine (F)
or Leucing (L} at residue 243, a threonine (T3 or Alanine (A) at residue 256, a Histidine () or
Aspartate {D) at residue 268, an Aspartate (D) or Glutamate (E) at residue 270, a Lysine (K} or
Alanine {A) at residue 290, an Arginine {R) or Proline (P) at residue 292, a Serine (5} or Alanine
{A) at residue 298, an Asparagine or Glutamine at residue 297, a Tyrosine (Y) or Leucine (L} at
residue 300, a Valine (V) or Isoleucine (1) at restdue 305, a Lysine (K) or Aspartate (D) at
residue 326, an Alanine (A}, Methionme (M), or Leucine (L} at residue 330, and Iscleucine (f) or
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Glutamate {E) at residuc 332, a Glutamate (E) or Alanine (A) at residue 333, a Lysine (K},
Glutamate (E), or Alanine (A) at residue 334, and/or a Proline (P) or Leucine (L) at residue 396,
1t 1s specifically understood that no substitution or any one or combination two, three, four, five,
six, seven, eight, nine, ten, eleven, twelve, thirteen, fourteen, fifteen, sixtecn, or seventeen of the
substitutions mentioned berein can be present in the Fe region. Accordingly, in one aspect
disclosed herein are fusion proteins comprising a substitution of the Fe region at F243L, R292P,
73001, V3051, and P396L where the sequence of the NA4-Fe comprises
MNENGKITTHSICLVVGLISLILOIGNHSIWISHSIQTGSQNHTGICNQNETYKNSTW VKD
TTSVILTGNSSLCPIRGWATY SKDNSIRIGSKGDVEVIREPFISCSHLECRTFFLUTDRTHTCP
PCPAPELLGGPSVEFLFPPKPEKDTLMISRTPEVTCVVVDVSHEDPEVEFNWY VDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPR
EPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGGPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQOGNVEFSCSVMHEALHNHYTOKSLSLSPGK (SEQ IDNO: 25). Tn
one aspeet, the NA4-Fe fusion comprises $293D, I332E, and A330L substitutions having an Fe
domain with the sequence
GGPDVFLFPPKPEDTLMISRTPEVTCVVVDVSHEDPEVEFNWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHODWILNGKEYKCKVSNKALPLPEEKTISKAKGQPREPQVYTL
PPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQOQGNVESCSVMHEALHNHY TQKSLSLSPG (SEQ ID NO: 26) which comprises a
CH?2 domain with the sequence
GGPDVFLIFPPEKPKDTLMISRTIPEVTCVVVDVSHEDPEVKINWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPLPEEKTISKAK (SEQ ID NQ: 27}
and a complete sequence of
MNPNQKITTIGSICLVVGLISLILQIONHSIWISHSIQTGSQMNHTGICNQNITYENSTWVKD
TTSVILTONSSLOCPIRGWATY SKDNSIRIGSKGDVFVIREPFISCSHLECRTFFLTDKTHICP
PCPAPELLGGPDVFLFPPKPKDTLMISRTPEVTOVVVDYVSHEDPEVKFNWY VDGVEVHN
AKTKPREEQYNSTYRVYSVLTVLHODWILNGKEYKCKVSNKALPLPEEKTISKAKGQPR
EPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLIDSDGS
FFLYSKLTVDKSRWQQONVEFSCSYMHEALHNHYTQKSLSLSPGK (SEQ ID NG 28).
77.  Inanother example, the Fo region of the NA-Fc fusion comprises a CHZ domain with
F243, R292, Y300, and V305 as set for in SEQ ID NG: 29
GGPSVELFPPKPEKDTLMISRTPEVTOVVVDVSHEDPEVEKFNWY VDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAK and a P396 in the
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CH3 domain as sct forth in SEQ D NG 30
GOPREPQVYTLPPSREEMTRKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTIPPVLD
SDGSFFLYSKLTVDRSRWOQOGNVFSCSVMHEALHNHY TQRSLSLAPGK thereby having
an Fe region with the sequence
GGPSVFLFPPKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLIVLHODWINGKEYRKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSREEMTRNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLY
VDKSRWOQGNVFSCSYVMHEALHNHYTQKSLSLSPGK (SEQ 1D NG: 31). In one aspect,
the NA-F¢ fusion can comprise the sequence
MNPNQKITTIGSICLVVGLISLILQIGNHSIWISHSIQTGSQMNHTGICNQNITYRENSTWVKD
TTSVILTGNSSLCPIRGWAIYSKDNSIRIGSKGDVFVIREPFISCSHLECRTFFLTDKTHTCP
PCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSHEDPEVKEFNWY VDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHODWELNGKEYKCKVSNEKALPAPIEKTISKAKGQPR
EPOVYTLPPSREEMTRNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQQGNVFSCSYVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 32). In
another example, the Fc region of the NA-Fc fusion comprises a CH2 domain with F243L,
R292P, Y300L, and V3031 substitutions as sct for m SEQ D NO: 33
GOPSVELFPPKPEKDTLMISRTPEVTOVVVDVSHEDPEVEFNWYVDGVEVHNAKTRKERE
EQYNSTYRVVSVLTIVLHOQDWLNGKEYKCKVSNKALPAPIEKTISKAK and a P396L
substation in the CH3 domain as set forth in SEQ ID NO: 34
GOPREPOVYTLPPSREEMTKNOQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPFVLD
SDGSFRFLY SKLTVDKSRWOQQONVESCSYMHEALHNHYTQKSLSLSPGK and a full-length
Fe region with the sequence
GOPSVFLFPPKPRDTLMISRTPEVTCVVVDVSHEDPEVEFNWY VDGVEVHNAKTEPRE
EQYNSTYRVVSVLTVLHODWINGKEYKCKVSNKALPAPIEKTISKAKGOPREPQVYTL
PPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGGPENNYKTTPPVLDSDGSFFLY SKLT
VDKSRWOQOOGNVESCSVMHEALHNHYTOKSLSLSPGK (SEQ 1D NO: 35) and an NA-Fc
fusion with the sequence
MNPNGKITTIGSICLVVGLISLILGIGNHSIWISHSIQTGSONHTGIONGNHTYKNSTWVEKD
TISVILTGNSSLCPIRGWATY SKDNSIRIGSKGDVFVIREPFISCSHLECRTFFLTDKTHTCP
PCPAPELLGGPSVFLFPPKPRKDTLMISRTPEVTCVVVDVSHEDPEVEFNWY VDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPR
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EPQVYTLPPSREEMTKNQVSLTCLVKGFY PSHAVEWESNGOPENNYKTTPPVLDSDGS
FFLYSKLTVDKSRWQOQGNVFSCSVMHEALHBNRYTQKSLSLSPGK (SEQ 1D NO: 363

78.  In one aspect, the NA4-Fc fusion protein can comprise 2 Fe domains hinked via a hinge
region. For example, the NA-Fe fusion can comprise the sequence
MNPNQEITTIGSICLVVGLISLILOQIGNHSIWISHSIQTGSQNHTGICNQNITTY KNS TWVED
TTSVILTGNSSLCPIRGWATY SKDNSIRIGSKGDVFVIREPFISCSHLECRTFFLTDKTHTCP
PCPAPELLGGPSVFLFPPRPKDTLMISRTPEVTICYVVVDVSHEDPEVKFNWYVDGVEVHN
AKTKPREEQYNSTYRVVEVLTVLHODWENGKEYKCKVSNKALPAPIEKTISKAKGOPR
EPOVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYRKTTPPVLDSDGS
FFLY SKLTVDESRWOQQONVFSCSVMHEALHNHYTQOKSLSLSPGKGGPSVFLFPPKPKDT
LMISRTPEVTUVVVDVSHEDPEVKINWY VDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHODWINGKEYKCKVSNKALPAPIEKTISKAKGOPREPOQVY TLPPSREEMTKNQVSLTC
LVKGFYPSDIAVEWESNGQOQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCS
VMHEALHNHYTQRSLSLSPGK (SEQ 1D NO: 37).

79. In another aspoct, the Fe domains can be asynunetric variants, for example, one heavy
chain Fe domain can comprise L234Y/L235Q/G236W/S230M/H268D/D270E/S298 A while the
other Fe domain comprnises D2TOE/K326D/A330M/K334E.

0. In general, any amino acid substitution 1s conservative, 7.¢., limited to exchanges within
members of group 11 glycine, alanine, valine, leucine, and Isoleucine; group 2: serine, cysteine,
threonine, and methioning; group 3: proline; group 4: phenylalanine, tyrosine, and tryptophan;
and group 5 aspartate, glutamate, asparagine, and gltamme.

81, Insome embodiments, the NA-F¢ fusion is encoded by
GAATTCCAGGGGGTTTAAAATGAATCCAAATCAGAAAATAACAACCATIGGATCAA
TCTGTCTGGTAGTCGGACTAATTAGCCTAATATTGCAAATAGGGAATATAATCTCAA
TATGGATTAGCCATTCAATTCAAACTGGAAGTCAAAACCATACTGGAATATGCAALC
AGATCTGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGE
ACCGTCAGTCTTCCTCITCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGALC
CCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGT
TCAACTGGTACGTGGACGGUGTGGAGGTGCATAATGCCAAGACAAAGCCGUGGGAG
GAGCAGTACAACAGCACGTACCGTGTOGUTCAGCGTCCTCACCGTCCTGCACCAGGA
CTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTUTCCAACAAAGCCCTCCCAGCCC
CCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGUCCCGAGAACCACAGGTIGTALC
ACCCTGUCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGUCTGACCTIGCCT
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GGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGE
CGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCC
TCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTICTCA
TGCTCCOGTGATGCACGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTG
TCTCCGGGTAAATGAGTGCTAGCTGG (SEQ 1D NO: 38),
GAATTCCAGGGGGTTTAAAATGAATCCAAATCAGAAAATAACAACCATTGGATCAA
TCTGTCTGGTAGTCGGACTAATTAGCCTAATATTGCAAATAGGGAATATAATCTCAA
TATGGATTAGCCATTCAATTCAAACTGGAAGTCAAAACCATACTGGAATATGCAAC
CAAAACATCATTACCTATAAAAATAGCACCTGGGTAAAGGACACAACTTCAGTGAT
ATTAACCGGCAATTCATCTCTTIGTCCCATCCGTAGATCTGACAAAACTCACACATG
CCCACCOTGCCCAGCACCTCAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCC
AAAACCCAAGGACACCCTCATGATCTCCCGGACCCUTGAGGTCACATGCGTGGTGG
TGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTG
GAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACC
GTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGUTGAATGGCAAGGAGTAC
AAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAA
AGCCAAAGGGCAGCCCOCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGG
AGATGACCAAGAACCAGGTCAGCCTGACCTGCCTCGTCAAAGGCTTCTATCCCAGE
GACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCA
CGCCTCCCGTGCTGOACTCCGACGGCTCCTICTTCCTCTACAGCAAGCTCACCGTGG
ACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCACGAGGCT
CTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGAGTGCTA
GCTGG (SEQ 1D NO: 39),
GAATTCCAGGGGGTTTAAAATGAATCCAAATCAGAAAATAACAACCATTGGATCAA
TCTGTCTGOTAGTCGOACTAATTAGCC TAATATTGCAAATAGGGAATATAATCTCAA
TATGGATTAGCCATTCAATTCAAACTGGAAGTCAAAACCATACTGGAATATGCAAC
CAAAACATCATTACCTATAAAAATAGCACCTGGGTAAAGGACACAACTTCAGTGAT
ATTAACCGGCAATTCATCTCTTTIGTCCCATCCGTGGGTGGGCTATATACAGCAAAGA
CAATAGCATAAGAATTGGTTCCAAAGGAGACGTTTTTAGATCTGACAAAACTCACA
CATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCC
CCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTG
GTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGG
CGTGGAGGTGCATAATGCCAAGAUAAAGCCGUGGGAGGAGCAGTACAACAGCACG
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TACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGA
GTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCY
CCAAAGCCAAAGGGCAGCCCCGAGAACCACAGOTGTACACCCTGCCCCCATCCOGE
GAGGAGATGACCAAGAACCAGGTCAGCCTGACCTGUCTOOTCAAAGGCTICTATCC
CAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAG
ACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTICTTCCTCTACAGCAAGCTCACT
GTGGACAAGAGCAGGTGGCAGCAGOGGAACGTCTTICTCATGCTCCGTGATGCACGA
GGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTUTCCGGGTAAATGAGT
GCTAGCTGG (SEQ ID NG 40), or
GAATTCCAGGGGGTTTAAAATGAATCCAAATCAGAAAATAACAACCATTGGATCAA
TCTGTCTGGTAGTCGGACTAATTAGCCTAATATTGCAAATAGGGAATATAATCTCAA
TATGGATTAGCCATTCAATICAAACTGGAAGTCAAAACCATACTGGAATATGCAAC
CAAAACATCATTACCTATAAAAATAGCACCTGGGTAAAGGACACAACTYICAGTGAT
ATTAACCGGCAATTCATCTCTTTIGTCCCATCCGTGGGTGGGCTATATACAGCAAAGA
CAATAGCATAAGAATTGGTTCCAAAGGAGACGTTTTTGTCATAAGAGAGCCCTTITAT
TTCATGTTCYCACTTGGAATGCAGGACCTTTTTICTGACCAGATCTGACAAAACTCA
CACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTICCICTT
CCCCCCAAAACCTAAGGACACCUTCATGATCTCCCGGACCUUTGAGGTCACATGCGT
GGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGALCG
GCGTGGAGGTGCATAATGCCAAGACAAAGCCGUGGGAGGAGCAGTACAACAGCALC
GTACCGTGTOGOTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGG
AGTACAAGTGCAAGGTCTCCAACAAAGCCUTCOCAGCCCCCATCGAGAAAACCATC
TCCAAAGUCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCUCATCLCG
GOAGGAGATGACCAAGAACCAGGTCAGCCTGACCTGCOTGGTCAAAGGCTTCTATC
CCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCUGGAGAACAACTACAA
GACCACGCCTCCCGTGUTGGACTCUGACGGUTCCTTCTTICCTCTACAGCAAGCTCALC
CGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTICTCATGCYCCGTGATGCACG
AGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGA
GTGCTAGCTGG (SEQ ID NG: 41).
82. The present disclosure also conteruplates a nucleic acid encoding any fusion protein as
disclosed herein, a vector comprising such a nucleic acid of claun, and a coll comprising such a
vector. Vectors and cells contaming such vectors can be prepared wsing methods known in the
art.
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.  Engincered feeder cells, engincered plasma membrane particles and
enginecred exosomes comprising membrane bound Fe
83.  Compositions according to the disclosure include compositions comprising Fe-bound
feeder cells (FCs}, compositions comprising Fe-bound engineered plasma membrane (PM})
particles, and corapositions comprising Fe-bound cngincered exosomes. Fe-bound engineecred
PM particles include PM nanoparticles derived from Fe-bound feeder cells. Fe bound engincered
exosomes mncladed exosomes or other extracethular vesicles derived from Fe-bound feeder cells,
as also described in turther detail below. Alternatively, exosomes may be derived from other
sources such as platelets and megakarvocytes.
84.  As used herein, the term “Fe-bound” shall be understood as refernng to the coupling of
an Fe domain in an mverted orientation (1.6, the amino terminal end facing intracellularly) to the
extemnal surface of a feeder cell or engineered particle via a transmembrane peptide. This can be
achieved using the Fe fusion peptides disclosed herein. Thus, one aspect of the present
disclosure provides a feeder cell composition comprising at least one Fe-bound feedercell 1¢, a
fecder cell comprising an Fe domain bound to an extemal surface of the feeder cell, as described
w further detad below. For example, a feeder cell can be genetically modified to express an Fe
domain bound to an external surface of the feeder cell, 1.e., to express an Fo fusion peptide as
deacribed further below. Another aspect of the disclosare provides an NK ecell expanding
composition free of feeder cells, comprising at least one Fe-bound engineered particle, 1.2, an
enginecred particle comprising an Fec doman bound in mmverted orientation to an external surface
of the feeder cell. Tn some aspects, the feeder cells can be engineered to express an agomist (e.g.,
agnositic antibody s or Higand that can be tagged with a homanized antibody (such as, for example
CD28y. In some embodiments, the feeder cell is enginerred to express CD20 and opsonized with
Rituxan.
&5, In a feeder cell composition, the at least one Fe-bound feeder cell optionally comprises at
least one v& T cell effector agent, wherein the at least one & T cell effector agent comprises a
cytokine, an adhesion molecule, ora vd T cell activating agent. In one example, an Fe-bound
feeder cell comprises at least one v8 T cell effector selected from the group consisting of 4-
1BBL; CD80; CD86; MICA; UBLP, 2B4; LFA-1; agonist {e.g., agnositic antibody) or ligand for
NKG2D, NKpdo, NKpd4d, NKp30, or BDNAM-1; agonist {¢.g., agnositic antibody) or ligand for
Notch, BCM/SLAMEF2 or TLR; 1L-2; TE~12; TL-18; TE~15; or IL-21; or any combination thereof.
In one example, the at least one y& T cell effector agent comprises 4-1BBL, 1L-18, IL-13, or {L-
21, or any combination thereof. In one example, an Fe-bound feeder cell comprises one v§ T cell
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effector which is 1L-15 or IL-21. In one example, an Fe-bound feeder celis can comprise at least
two or more different y& T cell effector agents. | In one example, an Fe-bound feeder colf
comprises at least one y8 T eell effector selected from TL-2, 1L-21, or 4-1BBL, or a combination
thereof (such as, for example, 4-1BBL and 11-21; 4-1BBL and IL-2; HL-21 and 1L-2; or 4-1BBL,
{L.-2, and HL.-21}, including, but not limisted to membrane bound 4-1BBL, IL-2, or [L-21 or
combinations thereof (such as, for example, mb4-1BBL and mbIL-21; mb4-1BBL and mbll-2;
mblIL-2 and mbll-21; or mb4-1BBL, mbIL-2, and mbiIL-21} as well as combinations of
membrane bound and non-bound effector agents.

86.  Inanyd T cell cxpanding composition free of feeder cells, Fe-bound engineered
plasma membrane particles optionally comprise at least one cell 8T cell effector agent, wherein
the at least one v& T cell effecior agent compnses a cvtokine, an adhesion molecule, orayd T
cell activating agent. In one example, an Fe-bound engineered particle comprises at least one vé
T cell effector selected from the group cousisting of 4-1BBL; CD8O; CD86; MICA; UBLP. 2B4;
LFA-|; agonist {¢.g., agnosttic antibody) or ligand for NKG2D, NKp46, NKp44, NKp30, or
DNAM-1; agonist {¢.g., agnositic antibody) or ligand for Notch, BCM/SLAMEZ or TLR; IL-2;
12 W-18; IL-15; or [L-21; or any combination thereof. In one example, the at leastone v8 T
cell effector agent comprises 4~-1BBL, IL-18, IL-15, or [L-21, or any combination thereof. In one
example, an Fe-bound enginecred particle comprises one cell 3 T cell effector which is IL-15 or
11.-21. Fe-bound enginecred PM particles can comprise at least two or more different v8 T cell
cffector agents. In one example, an Fe-bound enginecred particle comprises at least one vo T cell
effector selected from IL-2, TL-21, or 4-1BBL, or a combination thereof (such as, for example, 4~
1BBL and IL-21; 4-1BBL and 1L-2; IL-21 and IL-2; or 4-1BBL, IL-2, and 1L-21}, inclading, but
not limited to membrane bound 4-1BBL, IL-2, or IL-21 or combinations thereof (such as, for
example, mb4-1BBL and mbiL-21; mb4-1BBL and mbiL-2; mbIL-2 and mblL-21; or mb4-
IBBL, mbiL-2, and mblL-21) as well as combinations of membrane bound and non-bound
cffector agent.

{a) Fe-bound feeder cells

87.  The present disclosure provides feeder cells comprising an Fe fusion peptide as
detailed above. v T cell feeder cells for use in the methods disclosed herein, and for use in
making the PM particles and exosomes disclosed herein. can be either irradiated antologous or
allogeneic peripheral blood mononuclear cells (PBMCUCs), fibroblast, epithelial colls, endotheliat
cells, antigen-presenting cells {e.g., dendritic cells, B cells, mast cells, macrophages, monocytes),
T celis, NK celis, a microbial cell or nontrradiated autologous or allogencic PBMCs, RPMIBR66,
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HEWT, 721.221 or K362 cells as well as EBV-LCLs, other non-HLA or low-HLA expressing
cell lines or patient derived primary tumors which can be used as a tumor vaccine. The microbial
cells can be a bacterial cell. The microtal cells can be those do not cause disease {¢ g, bacillus
Calmette-Guérin}. In some embodiments, the mucrobial cell s a cell of a probiotic (for example,
Laciobacillus, Bifidobacterium, Streptococcus, Bacillus, Lactococcus, Enterococcus,
Pedivcoceus, Propionibacterium, Peplostreptococeus, or Saccharomyces). Fe-bound feeder cells
can be prepared by transfecting or transducing feeder cells with any Fe fusion peptide as
described herein, using standard transduction or transfection techniques well known in the art.
For exampie, cDNA vectors for Fe fusion peptides disclosed hercin can be higated into an
expression plasmid, which allows expression n bactenal (E. coli), insect, or mammahan cells.
The ¢DNA vector can be FLAG- or HiS-tagged. Suitable transfection methods include
nucleofection (or electroporation), calcium phosphate-mediated transfection, cationie polymer
transfection {¢.g., DEAE-dextran or polyethvienimine), viral transduction, virosome transfection,
virion transfection, liposome transfection, cationic liposome transfection, mmmunoliposome
transfection, nonliposomal hipid transfection, dendrimer transfection, heat shock transfection,
magnetofection, ipofection, gene gun delivery, impalefection, sonoporation, optical transfection,
and proprictary agent-enhanced uptake of nucleic acids. Transfection methods are well known
i the art {sce, ¢.g., “Current Protocols i Molecolar Biology™ Ausubel et al |, John Wilev &
Sons, New York, 2003 or “Molecular Cloning: A Laboratory Manual” Sambrook & Russell,
Cold Spring Harbor Press, Cold Spring Harbor, NY, 3rd edition, 2001). Alternatively,
molecules can be ntroduced into a cell by microinjection. For example, molecules can be
mjected mnto the cytoplasm or nuclet of the cells of interest. The amount of each molecule
intraduced into the cell can vary, but those skilled in the art are familiar with means for
determining the appropriate amount.

8. In one exampie, the feeder cell used in this invention may be a peripheral blood
mononucicar cefl (PBMC), a fibroblast, an epithelial cell, an endothelial cell, an antigen-
presenting cell, a raicrobial cell, or a cell line, wherein the cell ine may be RPMISE66, HFWT,
728224, K562, or EBV-LCL.

89. I will be undesstood that various molecules can be introduced into a cell
stmultancously or scquentially. For example, an Fe fusion peptide and one or more membrane
bound y8 T cell effector agents can be introduced to a feeder cell at the same time. Alternatively,
one can be miroduced first and then the other molecale(s) can later be introduced mnto the cell.

For example, feeder cells once having been transfected or transduced with an Fe fusion peptide
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can be further transfected with membrane bound vé T cell effector agents such as IL-2, H-15
and/or 1L-21 and/or 4 IBBL and/or infected as an EBV-LCL and/or other yo T cell effector
agent{s). Altemnatively, feeder cells can be simultancously transfected or transduced with an Fe
fusion peptide and membrane bound v& T cell effector agents such as IL-2, IL-15 and/or IL-21
and/ot 41BBL and/or EBV-LCL and/or other v T cell effector agent(s). Altematively, foeder
cells previously transfected or transduced and expressing membrane bound 8 T cell effector
agents such as IL-2, IL-15 and/or IL-21 and/or 41BBL and/or infected as an EBV-LCL and/or
other & T cell effector agent(s}, can be transfected or transduced with an Fe fusion peptide. It
will be also appreciated that other means such as chemitcal conjugation methods known in the art
can be used to achieve a membrane bound Fe.

90. in general, apart from the contact with the compositions disclosed herein, the cell
is maintained voder conditions appropriate for cell growth and/or maintenance. Suitable cell
culture conditions arc well known 1o the art and are described, for example, 1n Santiago et al.,
Proc. Natl. Acad. Sci. USA, 2008, 105:5800-5814; Moehle et al. Proc. Natl. Acad. Sc1. USA,
2007, 104:3055-3060; Urnov ct al, Nature, 2005, 435:646-651; and Lombardo et al, Nat.
Biotechnol, 2007, 25:1298-1306. Those of skill in the art appreciate that methods for eulturing
cells are known in the art and can and will vary depending on the cell type. Routine
optimization may be used, in all cases, to determine the best techmques for a particular cell type.

a1. Fe-bound feeder cells can be used in cell culture to stimulate v3 T cells directly or
can be used to prepare plasma membrane particles or exosomes derived from the feeder cells.

{(by  Fec-bound engineered plasma particles

92, Fe-bound engineered PM (plasma membrane) particles include Fe-bound PM
particles, which can be prepared from Fe-bound v8 T cell feeder cells using well known
methods. PM particles are vesicles made from the plasma membrane of a cell or artificially made
{i.c., liposomes). A PM particle can contain a lipad bilayer or simply a single layer of ipids. A
PM particle can be prepared in single lamellar, multi-lamellar, or inverted form. PM particles
can be prepared from Fo-bound feeder cells as described hercin, using known plasma membrane
preparation protocols or protocols for preparing liposomes such as those described i U.S. Pat.
No. 9,623,082, the entire disclosure of which is herein incorporated by reference. In certain
aspects, PM particles as disclosed herein range in average diameter from abowt 176 to about 300
nm.

{c} Fe-bound engineered plasma particles
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93.  Fe-bound cxosomes as disclosed herein can be prepared from exosome-secreting
cells, which can be prepared from Fe-bound feeder colls using well known metbods, wherein the
exosome is an extracellular product of exosome-secreting cells, as described in United States
Pat. App. Pub. No. 20170333479, the entire disclosure of which is herein incorporated by
reference. Exosomes comprise hipids and proteins and the identity of the proteins found in a
particular exosome 1s dependent on the cell(s) that produced them. Exosomes disclosed heren
comprise an Fe fusion peptide as disclosed herein (.o, are Fe-bound}, and optionally one or
more stinndatory peptides (v8 T cell effector agents) present in the exosome membrane.
Exosomes can be produced for example from cell hines engineered for improved formation or
release of exosomes. Such cell lines include, but are not imited to, Fe-bound cell lines as
described above in Section [Ha). Non-limiting cell hines are Fe-bound K362-mb15-41BBL and
Fe-bound K562-mb21-41BBL. In certain aspects, exosomes as disclosed herein range in average
diameter from about 30 to about 100 nm, or to about 160 nm. In one aspect, exosomes average
about 60-80 nm i diameter. The ability with exosomes to achieve particle sizes smaller than
readily achieved with PM particles means that exosomes can be more readily adapted to uses
where a smaller size is preferable. For example, exosomes maay be preferred i applications
requiring diffusion through physiological barriers, enhanced biodistribution through tissue
compartments, or intravenous injections.

i Compositions,

94, The present disclosure provides various v8 T cell expanding compositions
comprising Fe-bound feeder cells as disclosed above, and in other aspects, v5 T cell expanding
compositions free of feeder cells, comprising one or more engineered Fe-bound particles sach as
PM particles or exosomes as disclosed above. Any of the Fe-bound feeder cells or Fe-bound
engineered PM particles used in the compositions optionally further comprise at least one, two,
or more different v3 T cell effector agents. In one aspect, one v T cell effector agent 18 IL-21,
and in some aspects, one v6 T cell effector agent 1s IL-21 and a second 15 4-1BBL. The Fe-bound
feeder cells or Fe-bound engineered PM particles optionally comprise one or more additional v8
T cell effector agents as disclosed above.

95, Ayd T cell expanding composition that comprises a PM particle comprising a
plasma membrane, may further comprise a plurality of microparticles/nanoparticles, wherein the
plasma membrave coats the plurality of microparticles. Microparticles/nanoparticles can
comprise magnetic microparticles, silica beads, polystyrene beads, latex beads, a particulate

conirast agent, a particulate cancer therapeutic agent, or any combination thereof,
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96.  The present disclosure also contemplates a vo T cell expanding infusion
formulation comprising any of the v8 T cell expanding compositions disclosed herein, combined
with a pharmaceutically acceptable carrier.

97.  Therapeutic, pharmaceutical compositions can be prepared by combining the Fe-
bound feeder colls or engineered PM particles disclosed herein with a phamaceutically
acceptable carrier as known n the art, as described for example in Remington: The Science and
Practice of Pharmacy {19th ed.} ed. A. R. Gennaro, Mack Publishing Company, Easton, Pa.
1995. Examples of pharmaceutically acceptable carriers include, but are not limited to: sterile
water, saline, Ringer's solution, dextrose solution, and buffered solutions at physiological pH.
For example, the pH of the solution 1s preferably from about S to about 8, and more preferably
from about 7 to about 7.3,

98. It will be apparent to those persons skifled in the art that certain carriers can be
maore preferable depending upon, for instance, the route of adminsstration and concentration of
composition being administered. The pharmaceutical composition can be suttably prepared for
administration via any of a number of known routes of administration to maramals, especially
humans, depending on whether local or systeniic treatment is desired, and on the area to be
treated. Admimstration can be topical (including ophthalmic, vagmal, rectal, intranasal}, oral, by
inhalation, or parenteral, for example by intravenous drip or injection, or sabcutaneous,
mtraperitoneal, intramuscular, intracavity, or transdermal injection.

99, Preparations for parenteral adminsstration include sterile aqueous or non-agueous
solutions, suspensions, and emulsions. Examples of non-agueous solvents are propylene glyceol,
polyethylene glveol, vegetable otls such as olive oil, and injectable organic esters such as ethyl
oleate. Aqueous carriers include water, aleoholic/agueous sohutions, enulsions or suspensions,
including saline and buffered media. Parenteral vehicles inchude sodium chloride solution,
Ringer's dextrose, dextrose and soditum chioride, lactated Ringer's, or fixed oils. Intravenous
vehicles include fluid and nutrient replenishers, clectrolyvite replenishers (such as those based on
Ringet's dextrose), and the like. Preservatives and other additives can also be present such as, for
example, antimicrobials, anti-oxadants, chelating agents, and mert gases and the like.

103, Formulations for topical administration can include ointments, lotions, creams,
gels, drops, supposttories, sprays, liquids and powders. Conventional pharmaceutical carriers,
agueous, powder or oily bases, thickeners and the Iike can be necessary or desirable.

101, Some of the compositions can potentially be administered as a phamaceutically
acceptable acid- or base-addition salt, formed by reaction with inorganic acids such as
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hvdrochloric acid, hydrobromic acid, perchloric acid, nitric acid, thiocyanic acid, sulfuric acid,
and phosphoric acid, and organic acids such as formic acid, acetic actd, propionic acid, glycolic
acid, lactic acid, pyruvie acid, oxalic acid, malonic acid, succime acid, maleic acid, and fumaric
acid, or by reaction with an inorganic base such as sodium hydroxide, ammonnum hydroxide,
potassium hydroxide, and organic bases such as mono-, di-, trialkyl and arvl amines and
substituted ethanolamines.

102, Anvd T cell expanding infusion formulation can thus be formuldated for parenteral
nfusion, arterial infusion, venous mfusion, artificial catheter mediated infusion, intravenous,
mtraperitoneal, subcutancous njection, oral or topical delivery. Tn some embodiments, the
method of any preceding aspect comprises administering the v8 T cells parenterally,
mtravenously, intraperitoneally, or subcutaneously, or through arterial infusion, venous infusion,
or artificial catheter mediated mfusion.

163, In one aspect, the present disclosure contemplates any 8 T cell expanding
composttion prepared i vifro or ex vivo as disclosed herein, administered to or infused into a
subject in noed of v3 T cell expansion. It 1s understood and hercin contemplated that infusion
can oceur in vitro with a commercial source of 8 T cells or ex vivo from a donor source {such
as, for example an allogeneic donor or autologous donor source {1.¢., the recipient subject
receiving the expanded vo T cells).

104. In another aspect, the present disclosure contemplates a v& T cell composition
comprising an in virre v& T cell population in contact with an Fe-bound feeder cell composttion
as disclosed herem, or a feeder cell free, Fe-bound NK cell expanding composition as disclosed
herein.

105, In another aspect, the present disclosure contemplates an expanded population of
v5 T cells exposed i vifro to avd T cell expanding composition, the compostiion being free of
feeder cells and comprising at least one Fe-bound engineered particle as disclosed herein,
comprising at least two v T effector agents, wherein the at least two v3 T cell effector agents are
selected from 1L-2, IL-21, IL-15, or 4-1BBL, or any combination thereof. In another aspect, the
present disclosure contemplates an expanded population of v8 T cells exposed invitro to avd T
cell expanding composition, the composition being free of feeder cells and comprising at least
one Fo-bound engineered particle as disclosed herein, comprising at least two y& T celf effector
agents, wheremn one of the at least two v8 T cell effector agents 15 [L-21 or 4-1BBL . Inone
example, the yo T effector agent 1s 1L-2. In one example, the v8 T effector agent1s [L-21. In one
example, the v& T effector agent is IL-15. In one example, the y6 T effector agent 1s 4-1BBL.
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The expanded popuiation of y3 T cells can exhibit increased cytotoxicity compared to non-
expanded va T celis.

106, In different aspects, the expanded population of y8 T cell can extubit cviotoxicity
of at least about 2%, 5x or 10x that of non-expanded v& T cells, which can be determined with
mercased porcentages of v& T cell population producing cytotoxic ctfectors (e.g., IFNy, TNFa,
perforin, granzvmes), or mereased production/expression levels of evtotoxic effectors (e g,
{FNy, TNFa, perforin, granzvmes) or increased expression levels of molecules for killing {e.g.,
Fasl, TRAIL}.

107, Tn some embodiments, the method of any preceding aspect comprises contacting
the at least one v& T cell with the feeder cell, the engineered particle, the exosome, or the solid
suppott in vitro, i vive, or ex vive. In some embodiments, the expanded v& T cells comprise V&2
subtype and/or V&1 subtype. The the v& T cells may be auntologous, haploidentical, or allogeneic
v& T eells. Tn some embodiments, the v& T cells are expanded for at least 14 days, wherein at
least about 5%, 10%, 20%, 30%, 40%, 50%, or 60% of the cells in the expanded cells are yo T-
cells of the V32 subtype.

108, In some embodiments, the v8 T cells expand at a faster rate over 14 days thana
control v8 T cell population. &t should be understood heren that the term “control v8 T cell
population” refers to the v T cells prior to contacting to the Fe-bound feeder cells, exosomes,
engineered plasma membrane particle, or solid supports disclosed herein, or refers to the v& T
cells contacting the feeder cells, exosomes, engineered plasma membrane particle, or solid
supports with the Fe disclosed herein.

109, The v T cells expanded according to the methods of any preceding aspect can be
an isolated cell population or in a mixed cell population. The mixed cell population can be
depleted of NK cells prior to, during, or after expansion of the v T cells. Accordingly, this
method can lead to co-expansion of v8 T and NK cells if NK celis are not removed prior to
cxpansion. The combination of these two populations can lead to broader antitemor fimction and
thus better efficacy. Such v T cells or y& T /NK cell mixture can be utilized as therapeutics for
treatment of diseases.

114, In ancther aspect, the present disclosare provides a composition comprising a
therapeutic dose of v8 T cells comprsing an expanded population of v3 T cells as disclosed
herein, optionally in combination with a pharmaccutically acceptable carnier. The expanded
population of v& T cells can exhibit higher CD16 and other advantageous properties such as
higher cytotoxicity. An amount of v8 T cclis that provides a therapeutic dose will vary on a
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number of factors as approciated by those of skill in the art, and are discussed for example in
U.S. Pat. No. 9,907,820, the eutire disclosure of which is herein incorporated by reference.
Factors wmelude age, gender and diagnosis of the subject, and route of adnunistration, which may
be but 1s not limited to oral, buccal, macosal, and intravenous routes. For example, suitable doses
for a therapeutic effect would be at feast 10* or between about 10 and about 10°° ceils per dose,
from about 10%to about 10° cells per dose, or from about 10°to about 107 cells per dose, for
example, preferably in a series of dosing cyeles. An exemplary dosing regimen consists of four
one-week dosing cyeles of escalating doses, starting at least at about 10° cells on Day 0, for
example increasing merementally up to a target dose of about 10 cells within several weeks of
mitiating an intra-patient dose escalation scheme. Suitable modes of admimstration mclude
mtravenous, subcutancous, intracavitary (for example by reservoir-access device),
mtraperitoneal, and direct injection into a tumor mass. It will be appreciated that the equivalent
of a therapeutic dose as expressed above can be aliematively expressed in an amount per fotal
body surface area.

111, The y8 T cell effector or the receptors thereof disclosed herein comprises, 4-
IBBL (HGNC: 11939 Entrez Gene: 8744 Ensembl: ENSGOU000125657 OMIM: 606182
UniProtKB: P41273), CDE0 (HGNC: 1700 Entrer Gene: 941 Ensembl: ENSGO0000121594
OMIM: 112203 UniProtKB: P33681), CD86 (HGNC: 1705 Entrez Gene: 942 Ensembi:
ENSGO00001 14013 OMIM: 601020 UniProtKB: P42081), MICA (HGNC: 7090 Entrez Gene:
1005307436 Enscrobl: ENSGO0000204520 OMIM: 600169 UniProtkB: Q29983), UBLP, 2B4
HGNC: 18171 Entrez Gene: 51744 Ensembl: ENSGO0000122223 OMIM: 605554 UniProtKRB:
QOBZWE), LFA-1 (CDH/CD1E, CD11a (HGNC: 6148 Entrez Gene: 3683 Ensembl:
ENSGOO000005844 OMIM: 153370 UniProtKB: P20701) and CD18 (HGNC: 6155 Entrez
Geng: 3689 Ensembl: ENSGO0000160255 OMIM: 600065 UniProtKB: POS167), ICAM-1
(HGONC: 5344 Entrez Gene: 3383 Ensembl: ENSG00000090339 OMIM: 147840 UniProtKB:
P053623, ligand for NKGZD (HGNC: 18788 Entrez Gene: 22914 Ensembl: ENSGO0000213809
OMIM: 611817 UniProtKB: P26718), NKpd6 (HGNC: 6731 Entrez Gene: 9437 Ensemibl:
ENSGG0000189430 OMIM: 604530 UniProtKB: 076036, NKpd4 (HGNC: 6732 Entrez Gene:
9436 Ensembl: ENSG00000096264 OMIM: 604531 UniProtKB: 895944}, or NKp30 (HGNC:
19077 Entrez Gene: 259197 Enserabl, ENSGO0000204475 OMIM: 611550 UniProtKB:
014931), agonist {e.g., agnositic antibody) or ligand for DNAM-1 (HGNC: 16961 Entrez Gene:
10666 Ensembl: ENSGO0G00150637 OMIM.: 605397 UniProtKB: 15762}, IL-2 (HGNC: 60061
HEntrez Gene: 3558 Ensembl: ENSGOO000109471 OMIM: 147680 UniProtKB: P60568), 1L-12

39



WO 2022/036024 PCT/US2021/045643

{(HGNC: 5969 Entrez Gene: 3592 Ensembl: ENSGO0000168811 OMIM: 161560 UniProtKB:
P29459), TL-18 (HGNC: 5986 Entrez Gene: 3606 Ensembl ENSGO0000150782 OMIM: 600953
UniProtKB: Q141106), TL-15 (HGNC: 5977 Entrez Gene: 3600 Ensembl: ENSG00000164136
OMIM: 600554 UniProtKB: P40933), 1L-21 (HGNC: 6005 Entrez Gene: 59067 Ensembl:
ENSGO0000138684 OMIM: 605384 UniProtKB: Q9HBE4), CD69 (HGNC: 1694 Entrez Geoe:
969 Ensembl: ENSGO00001 10848 OMIM: 107273 UniProtKB: Q07108), CD25 (HGNC: 6008
Entrez Gene: 3559 Ensembl: ENSGO0000134460 OMIM: 147730 UmProtKB: POI5E9),
RANKL (HGNC: 11926 Entrez Gene: 8600 Ensembl: ENSGO0000120659 OMIM: 602642
UniProtKB: G14788).

IV. Methods and Uses

{2} Methods and uses for increasing cytotoxicity of v8 T cedls

112, In one aspect, the present disclosure provides a method for imcreasing vé T cell
cviotoxicity, by expanding an initial population of v& T cells using a v8 T cell expanding
composition or formulation as disclosed herein. Altematively, the present disclosure provides a
use of a y6 T cell cxpanding composition or formulation as disclosed herein, for increasing v& T
cell eviotoxicity, by expanding an initial population of v8 T cells. The disclosed methods and
uses provide a simple expansion platform which avoids a comphicated alternative process for
expansion involving for example, coating a solid support with monoclonal antibody, and using
soluble cytokine(s) in sohstion. Instead, in the methods and uses disclosed herein, an initial
population of v& T cells is obtained from a donor. and exposed to a y3 T cell expanding
composition as disclosed herein. In therapeutic methods, exposure can be in vitro or in vivo. In
UsEs, exposure can be in vitre or ex vivo. In any of the methods and uses, 3 T celis are contacted
with one or more Fo-bound feeder cells, Fe-bound PM particles or Fe-bound exasomes or any
combination thereof. The exposed Fe domain binds to CD 16 on the surface of the v& T cells
resulting 1o stimulation of the v6 T cells to expand faster and/or more efficiently, and to produce
v6 T cells with higher anti-tumor toxicity and 3 T cells with a more favorable overall
phenotype.

13, Inany of the methods or uses, the composition in contact with the v T cells can
comprise any of the Fo-bound feeder cells or Fe-bound enginecred PM particles or Fe-bound
engineered exosome disclosed herein. Enginecred PM particles can be Fe-bound PM particles.
In one aspect, an optionally present y& T coll effector agent 1s IL-21 or TL-15. An optionally
present second v6 T cell effector agent can be selected from 4-1BBL, IL-2, IL-12, IL-15, 1L-18,
11L-21, MICA, UBLP, 2B4. LFA-1, a Notch ligand, agonists (e.g.. agnositic antibody?} or ligands
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for NKp4d6, or BCMI/SLAME?2, agonists (¢.g.. agnositic antibody} or ligands for TLR and
NEG2D. In one aspect, a second NK cell effector agent is 4-1BBL. The composition can further
comprise at least one additional (7.e., a third, fourth, fifth, etc.} v8 T cell effector agent selected
from IL-2, IL-12, TL-15 HL-18, HL-21, MICA, UBLP, 2B4, LFA-1, a Notch ligand, agonists
{c.g., agnositic antibody) or ligands for NKp46, or BCMI/SLAME?2, agonists {¢.g.. agnositic
antibody} or ligands for TLR and NKG2D. In some embodiments, the v8 T cell effector agent
comprises 4-1BBL, [L-18, IL-15 or IL-21, or any combination thereof v6 T cell expansion
performed in this way can achieve much greater than several {about 3-4 folds) in 10 days.
Rather, vd T cell expansion according to the present methods can achieve at least about 100 fold,
about 200 fold, about 300 fold, about 400 fold, about SO0 fold | about 600 fold | about 700 fold |
about 800 fold | about 900 fold | about 1100 fold | about 1200 fold | about 1300 fold |, about 1400
fold . about 1500 fold , about 1600 fold | about 1700 fold , about 1800 fold , about 1900 fold up,
to about 2000 fold increase i yd Teell vumbersin 2, 3, 4,5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16,
17, 18, 19, or 20, davs, 3 weeks, 4 weeks, 5 weeks, or 6 weeks, or greater with longer time.
Thus, the disclosed methods and uses are usctul for scaled-up manufacturing of v& T colls.
Sources of v& T cells may be from peripheral blood, splenic v8 T cells, Iymphocyie preparations
such as buffy coats, 1PSC derived v8 T cells, ESC derived v8 T cells, and genetically
modified/engincered y8 T cells, or any genetically modified v6 T cells, inchiding but not
limited to vo T cells derived from polymorphisms of the Fe receptor, such as a Phe or Val
at position 158, such as those known in the art and described for example in Blood (1997)
90:1109-14, and J Chin Invest. (1997} 100:1059-70. Such genctically modified y8 T cell
sources can be engineered using methods known in the art. Alternatively, v& T eells can be
derived from a cell donor that carries a desired polymorphism and the donated cells used as
an initial population of & T cells that are expanded by the methods and using the
composition described herein. Thas, in this context “genctically modified” encompasses
naturally occurring yv6 T cells carrying a polymorphism. The method may be appliedtoyd T
cells from human origin or other anumals.

114, In some embodiments, the method or use of any preceding aspect comprises
contacting the at least one v0 T cell with the fecder cell, the engineered particle, the exosome, or
the solid support 11 vitro, in vivo, or ex vive. In some embodiments, the expanded v6 T cells
comyprise V382 subtype and/or V&l subtype. The the v T cells may be autologous, haploidentical,

or allogeneic v8 T cells. In some embodiments, the y8 T cells are expanded for at feast 14 days,
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wherein at least about 3%, 10%, 20%, 30%, 40%, 50%, or 60% of the cells in the expanded cells
arc y& T-cells of the V32 subtype.

5. In some embodiments, the v8 T cells expand at a faster rate over 14 daysthana
conttrol v& T cell population. it should be understood herein that the term “control v& T cell
population” refers to the v3 T cells prior o contacting to the Fe-bound feeder cells, exasomes,
enginecred plasma membrane particle, or solid supports disclosed herein, or refers to the y6 T
cells contacting the feeder cells, exosomes, enginecred plasma membrane particle, or solid
supports with the Fe disclosed herein.

116, The v8 T cells expanded according to the methods or uses of any preceding aspect
can be an isolated cell population or in a mixed cell population. The mixed cell population can
be depleted of NK cells prior to, during, or after expansion of the v3 T celis. Accordingly, this
method can lead to co-expansion of y& T and NK cells if NK cells are not removed prior to
expansion. The combination of these two populations can lead to broader antitumor function and
thus better efficacy. Such vd T cells or y& T /NK cell mixture can be utilized as therapeuties for
treatment of diseascs.

117, Moreover, the disclosed raethods and uses have the added benetit of providing
cells with higher cvtotoxicity. An initial population of v8 T cells expanded according to the
disclosed methods produces an expanded population of v8 T cells that exhibits at least about 2x
the cytotoxicity of the initial population of v8 T cells, at least about 4x the cytotoxicity of the
mitial population of v& T celis, at least about 5x that of the initial population of vé T cells, at
ieast about 8x the ceytotoxicity of the mitial population of v3 T cells, or at least about 10x that of
the mtial population of y& T cells. Higher expression of ADCC-related proteins sach as, in non-
limuting example, CD16; or other v3 T cell ligands such as, in non-limiting example, NKG2D,
NEpdo, CDo2L, ICAM-1 can be used to assess relative cvtotoxicity of expanded v5 T cells as
compared to non-expanded v& T cells or v8 T cells expanded under other conditions. Markers
such as CD69, CD25, and RANKL, etc., are indicators of y& T cells in an activated state. In
combination the markers can provide a signal of increased cytotoxicity, even when cyiotoxicity
cannot be assessed directly. For example, an expanded population of v6 T cells as disclosed
herein can exhibit mereased killing of tumor targets or secrete higher amounts of anti-tamor or
anti-pathogen cytokines (e.g., IFNy, TNFa, perforin, granzymes) or cxpress ncreased levels of
molecules for killing (e.g.. FasL, TRAIL) compared with non-expanded v3 T cells. In another
aspect, an expanded popolation of v& T cells as disclosed herein can exhibit increased expression
of C36%, CD25, NKG2D, NKp4d6 and/or CD6 compared with non-oxpanded v3 T cells.
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Various means for detecting amounts of a specific protein to assess the activation state of y& T
cells are known in the art and can be used, including spectrometry methods such as flow
cytometry or immunodetection methods such as Western blot, Enzvme-hinked mmunosorbent
assay {ELISA), protein immunoprecipitation; immuncelectrophoresis, or immunostaining.

18, Additionally, an expanded population of v8 T cells as disclosed herein can exhibit
mproved ability to withstand cryopreservation, retaining viabihity and cyitotoxieity and
following freeze and thaw.

{b} Therapeutic methods and Uses

119, The composttions and methods disclosed herein can be used m a variety of
therapeutic, diagnostic, mdusinal, and research applications. In some aspects, the present
disclosure can be used to treat cancer. Accordingly, in one aspect, disclosed herein are methods
of treating, inhibiting, reducing. and/or preventing a cancer, cancer recurrence, or metastasis or
an infectious disease such as a viral infection or bacterial infection in a subject comprising
administering to the subject in need thereof an effective amount of a composition or an expanded
v& T cell population as described horein.

120, Accordingly, in some aspects, disclosed hercin is a 15 a method of treating,
decreasing, inhibiting, reducing, amehorating, and/or preventing a cancer, metastasis, or an
mfecticus disease i a sabject comprising

a. obtaining at least onc v&6 T cell;

b. contacting the least one v8 T cell with an engineered feeder cell, an engineered
plasma membrane particle, an exosome, or a solid support comprising a
Fc domain bound to the external surface thereof)

¢. admmistering to the subject a therapeutically effective amount of the contacted
vo T cells to the subject.

121, Insome embodiments, step b further comprises inducing, activating, and/or
expanding the at least one v8 T cell following the contact with the engineered feeder cell, the
engineered plasma membrane particle, the exosome, or the solid support comprising a Fc domain
bound to the external surface thereof, wherein the v8 T cells are induced. activated, and/or
expanded for at least 14 days.

122, In some embodiments, the engineered feeder cell, engineered plasma membrane
particle, the exosome, or the solid support may further comprise at least one v3 T cell effector
agent, wherein the at least one v T cell effector agent comprises 4-1BBE; CDRG; CDE6; MICA;
UBLP; 2B4; LFA-1; agonist {¢.g., agnositic antibody) or ligand for NKG2D, NKp46, NKpd4,
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NKp30, or DNAM-1; agonist (¢.g.. agnositic antibody} or ligand for Notch, BCM/SLAMFZ or
TLR; IL-2; H-12; TL-18; TL-15; or IL-21; or any combination thereof. In some embodiments, the
at feast one v T cell effector agent comprises 4-1BBL, IL-18, IL-15, or IL-21, or any
combination thereof.

123, In some aspects, disclose herein 1s a method of treating, decreasing, inhibiting,
reducing, amehorating, and/or preventing a cancer, metastasis, or an infectious discase ina
subject by expanding, inducing, and/or activating cndogenous v8 T cells in the subject, said
method comprising administering to the subject an enginecred plasma membrane particle, an
exosome, or a solid support comprising a Fo domain bound to the external surface thereof,
wherein the engineered feeder cell, engineered plasma membrane particle, the exosome, or the
solid support may further comprise at least one v8 T cell effector agent, wherein the at east one
v6 T cell effector agent comprises 4-18BBL; CDRO; CDRo; MICA; UBLP, 2B4; LFA-1; agonist
{c.g., agnositic antibody) or igand for NKG2D, NKpd6, NKp44, NKp30, or DNAM-1; agonist
{e.g., agnositic antibody) or Hgand for Notch, BCM/SLAME2 or TLR; TL-2; [L-12; [L-18; {1~
15; or IL-21; or any combination thereof In some embodiments, the at least one v3 T cell
effector agent comprises 4-1BBL, IL-18, IL-15, or IL-21, or any combination thereof.

124, In some embodiments, the methods of any preceding aspect further comprising
administering to the subject an ex vive composttion comprising a fusion profein comprising a
transmembrane domain linked to the amine terminus of an Fe domain and bound to an
enginecred feeder cell, an engincered plasma mermbrane particle, an exosome, or a solid support,
m contact with an isolated mixed cell population comprising at least one v3 T cells comprising
CD16 or a functional fragment thereof. In some embodiments, the ex vive composttion further
comprises at lcast one v8 T cell effector agent, wherein the at least one vo T ccll effector agent
comprises 4-1BBL; CDRO; CDE6; MICA; UBLP; 2B4; LFA-1; agonist {¢.g., agnositic antibody}
or higand for NKG2D, NKp46, NKpd4, NEKp30, or DNAM-1; agomst {e.g., agnositic antibody)
or higand for Notch, BOM/SLAMEZ or TLR; IL-2; IL-12; HL-18; 1L-15; or IL-21; or any
combination thereof. In some embodiments, the at least one y8 T cell effector agent comprises 4-
1BBL, 1IL-18, IL-135, or [L-21, or any combination thercof. The engincered plasma membrane
particle can comprise a plasma membrane and a plurality of microparticles or support surfaces,
wherein the plasma membrane coats the plurality of nucroparticles or support surfaces. In some
cmbodiments, the phurality of microparticles or surfaces comprise at least onc of magnetic
microparticles, silica beads, polvstyrene beads, latex beads, micro-structures, a contrast agent,
and a cancer therapeutic agent.
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125, A cancer can be selected from, but is not himited to, a hematologic cancer,
Iymphoma, colorectal cancer, colon cancer, lung cancer, a head and neck cancer, ovarian cancer,
prostate cancer, testicular cancer, renal cancer, skin cancer, cervical cancer, pancreatic cancer,
and breast cancer. In one aspect, the cancer comprises a solid tamor. In ancther aspect, the
cancer is selocted from acute myelotd leukemia, mvelodysplastic svndrome, chronic myeloid
ieukemma, acute lvmphoblastic leukemia, myelofibrosis, multiple myeloma.  In another aspect,
the cancer 1s sclected from a leukemia, a lvmphoma, a sarcoma, a carcinoma and may originate
in the marrow, brain, lung, breast, pancreas, liver, head and neck, skin, reproductive tract,
prostate, colon, liver, kidney, miraperitoncum, booe, joint, eve.

126, Any of the disclosed treatment methods may further comprise administening o
the subject {concurrently, simueltancously, or as a singular fornrulation} an additional therapeutic
agent or regimen in combination with the effective amount of a composition or an expanded v§ T
cell population as described herein. An additional therapeutic agent can be a drug-based
preparative regimen such as Cy-Flu, Bu-Fly, Flu-Mel or similar with adjustments in dosage or
dosing. Altematively, the additional therapeutic agents or regimens can be selected from
chemotherapy agents and regimens such as, i non-limiting example, those known by the
acronyms CHOP, FLAG ¢ncluding FLAG-Ida or FLAG-IDA or IDA-FLAG or Ida-FLAG; and
FLAG-Mito or FLAG-MITO or Mito-FLAG or MITO-FLAG or FLANG), 1A or IAC, or 743,
Alternatively, an effectiveamount of any of the disclosed compositions and/or an expanded v8 T
cell population as described heremmmay be used in the treatmaent of any the discases as described
heren, optionally concurrently, stimultancously, or as a singular formulation in combination with
the vse of an additional therapeuntic agent or regimen. In such uses, an additional therapeutic
agent can be a drug-based preparative regimen such as Cy-Flu, Bu-Flu, Flu-Mel or similar with
adjustments in dosage or dosing. Alternatively, the additional therapeutic agents or regimens
can be selected from chemotherapy agents and regimens such as, in non-limiting example, those
known by the acronvims CHOP, FLAG (including FLAG-1da or FLAG-IDA or IDA-FLAG or
{da-FLAG; and FLAG-Mito or FLAG-MITO or Mito-FLAG or MITO-FLAG or FLANG), 1A or
IAC, or 743,

127.  For example, it is intended herein that the disclosed methods of inhubiting,
reducing, and/or preventing cancer metastasis and/or recurrence can comprise the administration
of any anti-cancer agent known in the art including, but not limited to Abemaciclib, Abiraterone
Acetate, Abitrexate {Methotrexate), Abraxane (Pachitaxel Albamin-stabilized Nanoparticle
Formudation), ABVD, ABVE, ABVE-PC, AC, AC-T, Adcetns (Brentuximab Vedotin), ADE,
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Ado-Trastezumab Emtansine, Adriamycin (Doxorubicin Hydrochloride}, Afatinub Dimaleate,
Afinitor {Everolimus}), Akynzeo (Netupitant and Palonosetron Hydrochloride), Aldara
Imgumod), Aldesteukan, Alecensa (Alectingb), Alectinib, Alemtuzumab, Alimta (Pemetrexed
Bisodium), Aligopa (Copanlisib Hydrochloride, Alkeran for Injection (Melphalan
Hydrochloride), Alkeran Tablets (Melphalan), Aloxt (Palonosctron Hydrochloride), Alunbrig
{Brigatinib}, Ambochlonn (Chlorambucil), Amboclonn Chlorambuail}, Amifostine,
Aminolevulinic Acid, Anastrozole, Aprepitant, Aredia (Pamidronate Disodiam), Arimidex
{Anastrozole), Aromasin {Exemestane )}, Arranon (Nelarabine), Arsenic Trioxide, Arzerra
{Ofatumumab), Asparaginase Erwinia chrvsanthemu, Atezolizumab, Avastin (Bevacizumab),
Avelumab, Axitimb, Azacitidine, Bavencio {Avelumab), BEACOPP, Becenum {Carmusting),
Beleodaq (Belinostat), Belinostat, Bendamustine Hydrochloride, BEPR, Besponsa (Inotuzumab
Ozogamicin) , Bevacizumab, Bexarotene, Bexxar {Tositumonab and fodine T 131
Tositumomab), Bicalutamide, BiCNU (Carmustine), Bleomycin, Blinatumomab, Blincyto
{Blinatumomab), Bortezonub, Bosulif (Bosutinib), Bosatinib, Brentuximab Vedotin, Brigatinb,
BuMel, Busulfan, Busulfex (Busulfan), Cabazitaxel, Cabometyx {Cabozantinib-8-Malate),
Cabozantinib-S-Malate, CAF, Campath (Aleotuzumab), Camptosar , (fanotecan
Hydrochloride), Capecitabine, CAPOX, Carac {Fhuorouracit--Topical), Carboplatin,
CARBOPLATIN-TAXOL, Carfilzomub, Carmubsis (Carmustine), Carmaustine, Cammustine
Implant, Casodex (Bicalutamide), CEM, Ceritinib, Cenibidine (Daunorubicm Hydrochloride),
Cervarix (Recombinant HPV Bivalent Vaccine), Cetuximab, CEV, Chlorambucil,
CHLORAMBUCIL-PREDNISONE, CHOP, Cisplatin, Cladribine, Clafen {Cyclophosphamide},
Clofarabine, Clofarex (Clofarabine), Clolar (Clofarabine), CMF, Cobimetinitb, Cometrig
{Cabozantimib-S-Malate}, Copanlisib Hydrochlonde, COPDAC, COPP, COPP-ABV, Cosmegen
{Dactinomyvein), Cotellic {(Cobimetinib), Crizotingb, CVP, Cyclophosphamide, Cyfos
{Tfosfamide}, Cyramza (Ramuciremab}, Cviarabine, Cyvtarabine Liposome, Cytosar-U
{Cytarabing), Cytoxan (Cyclophosphamide), Dabrafentb, Dacarbazine, Dacogen (Decitabine),
Dactinomyemn, Daratumumab, Darzalex (Daratimoumab), Dasatinth, Daunorubicin
Hydrochloride, Daunorabicin Hydrochloride and Cytarabine Liposome, Decitabine, Defibrotide
Sodiam, Defitelio {Defibrotide Sodiam), Degarelix, Denileukin Diftitox, Denosumab, DepoCyt
{Cytarabine Liposome}, Dexamethasone, Dexrazoxane Hydrochloride, Dinutuximab, Docetaxel,
Doxil {Doxorubicin Hydrochloride Liposome}, Doxorubicin Hydrochlonde, Doxorubicin
Hydrochloride Liposome, Box-SL (Doxorabiein Hydrochloride Liposome}, DTIC-Dome
{Dacarbazine}, Durvalumab, Efudex (Fluorouracil--Topical), Elitck {(Rasburicase), Ellence

46



WO 2022/036024 PCT/US2021/045643

{Epirubicin Hydrochloride), Elotuzumab, Eloxatin (Oxaliplating, Eltrombopag Olamine, Emend
{Aprepitant), Empliciti (Elotuzumab), Enasidenib Mesvlate, Enzalutanide, Epirubicin
Hydrochlonde , EPOCH, Erbitux {(Cetuxamab}, Ertbulin Mesylate, Envedge (Vismodegib),
Erlotinih Hydrochloride, Erwinaze {Asparaginase Erwinia chrysanthemi) , Ethyol (Amifostine),
Fropophos (Etoposide Phosphate), Etoposide, Etoposide Phosphate, Evacet (Doxorubicin
Hydrochloride Liposome), Everolimus, Evista, (Raloxifene Hyvdrochlonde), Evomela
{Melphalan Hydrochloride), Exemestane, 5-FU (Fluorouracil Injection), 5-FU (Fluorouracil--
Topicah), Fareston {Toremifene), Farydak (Panobinostat}, Faslodex (Fulvestrant), FEC, Femara
{Letrozole), Filgrastim, Fludara (Fludarabine Phosphate}, Fludarabine Phosphate, Fluoroplex
{Fluorouracil--Topical), Fluorouracil Injection, Fluorouracil--Topical, Flutanude, Folex
{Methotrexaie), Folex PFS (Methotrexate), FOLFIRI, FOLFIRI-BEVACIZUMARB, FOLFIRI-
CETUXIMAB, FOLFIRINGX, FOLFOX, Folotyn {Pralatrexate), FU-LV, Fulvestrant, Gardasi}
{Recombinant HPV Quadrnivalent Vaccine), Gardasil 9 (Recombinant HPV Nonavalent
Vaccine), Gazyva {Obinutuzamab), Gefitinib, Gemcitabine Hydrochlonide, GEMCITABINE-
CISPLATIN, GEMCITABINE-OXALIPLATIN, Gemtuzumab Ozogamicin, Gemzar
{Gemeitabine Hydrochlonde), Gilotrif {Afatinib Dimaleate), Gleevee (Imatinib Mesvlate),
Gliadel {Carmustine Implant), Ghiadel wafer (Carmustine Implant}, Glucarpidase, Goserchin
Acetate, Halaven (Eribulin Mesylate}, Hemangeol (Propranclol Hydrochloride), Herceptin
{Trastuzumab}, HPV Bivalent Vaccine, Recombinant, HPVY Nonavalent Vaccine, Recombinant,
HPV Quadrivalent Vaccine, Recombinant, Hycamtin (Topotecan Hydrochloride), Hydrea
{(Hydroxyurea), Hydroxyurea, Hyper-CVAD, Thrance (Palbocichb), Thritumomab Tiuxetan,
Ibrutinib, ICE, Iclusig (Ponatinth Hydrochloride), Idamyemn (Idarabicin Hydrochloride},
Idarubicin Hydrochloride, Fdelalistb, Idhifa (Enasidentt Mesylate), Ifex (Hosfamide),
Hosfanude, fosfamidum (fosfamide), IL-2 (Aldesleukin}, Imatinib Mesylate, Imbruvica
Jorutimb}, Imfinzi (Dorvalumab), Imiquimod, Imlygic (Talimogene Laherparcpvec), Inlyta
{Axitinib), Inotozumab Gzogamicin, Interferon Aifa-2b, Recombinant, Interleukin-2
{Aldesleukin), Intron A {Recombinant Interferon Alfa~2b), Todine 1 131 Tosttumomab and
Tositumomab, Ipilimumab, Iressa (Gefitimb), Innotecan Hyvdrochloride, Innotecan
Hydrochloride Liposome, Istodax (Romidepsin}, Ixabepilone, Ixazomib Citrate, Ixempra
{Ixabeptlone), Jakafi (Ruxolitinib Phosphate), JEB, Jevitana (Cabazitaxel}, Kadeyia {Ado-~
Trastuzumab Emtansine), Keoxifene (Raloxifene Hydrochloride), Kepivance (Paliferming,
Keytruda (Pembrolizamab), Kisqali (Ribocicliby), Kymriah (Tisagenlecleucel}, Kyprolis
{Carfilzomib}, Lanreotide Acetate, Lapatinib Ditosylate. Lartravo (Olaratumab), Lenalidomide,
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Lenvatinib Mesylate, Lenvima (Lenvatinib Mesvlate), Letrozole, Leucovorin Calerum, Leukeran
{Chlorambucil), Leuprolide Acetate, Leustatin {Cladribine), Levulan (Aminolevulinic Acid),
Linfolizin (Chlorambual, LipoDox (Doxorubicin Hydrochloride Liposome}, Lomustine,
Lonsurf (Triflariding and Tipiracil Hydrochlonide}, Lapron (Leuprolide Acetate), Lapron Depot
{Leuprohde Acctate}, Lupron Depot-Pod (Leuprolide Acctate), Lvaparza (Olapartb), Margibo
{(Vmenstine Sulfate Liposome), Matulane (Procarbazine Hydrochloride), Mechlorethamine
Hydrochloride, Megestrol Acetate, Mekinist (Trametinib}, Melphalan, Melphalan
Hydrochloride, Mercaptopurine, Mesna, Mesnex (Mesna}, Methazolastone (Temozolomide},
Methotrexate, Methotrexate LPF (Methotrexate), Methylnaltrexone Bronude, Mexate
{Methotrexate), Mexate-AQ (Methotrexate), Midostaurin, Mitomvein C, Mitoxantrone
Hydrochloride, Mitozytrex (Mitomyein ), MOPP, Mozobil (Plerixafor), Mustargen
{Mechlorethamine Hydrochloride) , Mutamycin (Mitomycin C), Myleran (Busulfan), Mylosar
{Azacttidine}, Mylotarg (Gemtuzumab Ozogamicin), Nanoparticle Paclitaxel (Paclitaxel
Albumin-stabilized Nanoparticle Formulation), Navelbine (Vinorelbine Tartrate), Necitumumab,
Melarabine, Neosar {Cyclophosphamide), Neratinib Maleate, Nedynx (Neratinib Maleate),
Netupitant and Palonoscetron Hydrochloride, Neulasta (Pegfilgrastim), Neupogen (Filgrastim),
Nexavar {Soraferub Tosylate), Nilandron (Nilutamide), Nilotinib, Nilutamide, Ninfaro {Ixazomib
Citrate), Niraparih Tosviate Monchvdrate, Nivolumab, Nolvadex (Tamounifen Citrate, Nplate
{Romiplostim}, Obinutuzumab, Odomzo (Sonidegib), OEPA, Ofatumumab, OFF, Olaparib,
Olaratumab, Omacetaxine Mepesuccinate, Oncaspar (Pegaspargase), Ondansetron
Hydrochloride, Onivyde {(Ininotecan Hyvdrochloride Liposome}, Ontak (Demileukin Diftitox),
Opdivo (Nivolumab), OPPA, Osimertintb, Oxaliplatin, Pachitaxel, Pachitaxel Albummn-stabilized
MNanoparticle Formulation, PAD, Palbociclib, Palifernin, Palonosetron Hydrochlonide,
Palonosetron Hydrochlorde and Netupitant, Pamidronate Disodium, Panitumumab,
Panobinostat, Paraplat (Carboplating, Paraplatin (Carboplatin}, Pazopanib Hydrochlornide, POV,
PEB, Pegaspargase, Pegfilgrastim, Peginterferon Alfa-2b, PEG-Intron (Peginterferon Alfa-2b),
Pemibrolizumab, Pemetrexed Disodium, Pegeta (Pertuzumab), Pertuzumab, Platinol {Cisplating,
Platinol-AQ (Cisplatin), Plerixafor, Pomalidomide, Pomalyst (Pomalidomide), Ponatinib
Hydrochloride, Portrazza (Necttumumab), Pralatrexate, Prednisone, Procarbazing Hydrochloride
. Proleukin (Aldesleukin), Prolia (Denosumab), Promacta (Elirombopag Glamine), Propranolol
Hydrochloride, Provenge {Sipuleucel-T), Purninethol (Mercaptopurine), Purixan
{Mercaptopurine}, Radiam 223 Dichlonde, Raloxifene Hydrochloride, Rasmucirumab,
Rasburicase, R-CHOP, R-CVP, Recombinant Human Papillomavirus (HPV) Bivalent Vaccine,
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Recombinant Human Papillomavirus (HPV) Nonavalent Vaceine, Recombinant Human
Papillomavirus (HPV) Quadnvalent Vaccine, Recombinant Interferon Alfa-2b, Regorafentb,
Relistor (Methyvinaltrexone Bromide), R-EPOCH, Reviinud (Lenalidomide), Rheumatrex
{Methotrexate ), Riboeichb, R-ICE, Rituxan (Rituximad), Rituxan Hycela (Rituximab and
Hyaluronidase Human), Rituximab, Rituximab and , Hyaluromdase Human, Rolapitant
Hydrochloride, Romidepsin, Romiplostim, Rubtdomyein (Daonorubicin Hyvdrochlonde),
Rubraca {Rucaparth Camsylate), Rucaparth Camsylate, Ruxolitinib Phosphate, Rydapt
{Midostaurin}, Sclerosol Intrapleural Aerosol (Talc), Siltuximab, Sipuleucel-T, Somatuline
Depot (Laoreotide Acetate), Sonidegib, Sorafenib Tosvlate, Spryeel {Dasatinib), STANFORD V,
Sterile Tale Powder {Tale), Steritale (Tale), Stivarga (Regorafenib), Sunitinib Malate, Sutent
{Sonitiub Malate), Sviatron (Peginterferon Alfa-2b), Svlvant (Siftwdmab}, Synribo
{Omacetaxine Mepesuccinate), Tablowd (Thioguanine), TAC, Tafinlar (Dabrafenib), Tagrisso
{Osimertinib), Tale, Talimogene Laherparepvec, Tamoxifen Citrate, Tarabine PFS (Cytarabine),
Tarceva {Erlotinib Hyvdrochlonde), Targretin (Bexarotene), Tasigna (Nilotinib), Taxol
{Paclitaxel), Taxotere (Doocctaxel), Tecontrig , (Atezolizumab), Temodar (Temozolomide},
Temozolomide, Temsirolimus, Thahidomide, Thalonid (Thalidomide), Thioguanine, Thiotepa,
Tisagenlecleucel, Tolak (Fluorouracil--Topical), Topotecan Hydrochlonide, Toremifene, Torisel
{Temsirobmus}, Tositumomab and lodine 1 131 Tosttumomab, Totect (Dexrazoxane
Hydrochloride), TPF, Trabectedin, Trametinib, Trastuzumab, Treanda (Bendamustine
Hydrochloride), Trifluridine and Tipiracil Hydrochloride, Triscnox {Arsenic Trioxide), Tvkerb
{Lapatinib Ditosylate), Unituxin {Binutusamab}, Uridine Triacetate, VAC, Vandetanib, VAMP,
Varubi {Rolapitant Hydrochloride), Vectibix (Panitumumab), VelP, Velban (Vinblastine
Sulfate). Velcade (Bortezomib), Velsar (Vinblastine Sulfate), Vemurafenib, Venclexta
{Venetoclax), Venetoclax, Verzenio (Abemaciclib), Viadur (Leuprolide Acetate), Vidaza
{Azacitidine), Vinblastine Sulfate, Vincasar PFS (Vincristine Sulfate), Vincristine Sulfate,
Vincristine Solfate Liposome, Vinorelbine Tartrate, VIP, Vismodegib, Vistogard {(Uridine
Triacetate), Voraxaze {Glucarpidase). Vorinostat, Votrient (Pazopanib Hydrochloride), Vyxeos
{Davnorubiem Hydrochlonide and Cytarabine Liposome), Wellcovorin (Leucovorin Calcium),
Xalkor (Crizotinib), Xeloda (Capecitabine), XELIRI, XELOX, Xgeva (Denosumab), Xofigo
{Radium 223 Dichlonde}, Xtandi (Enzalutamide), Yervoy (Iptlimumab), Yondehis (Trabecteding,
Zaltrap (Ziv-Aflibercept), Zarxio (Figrastim), Zejula (Niraparib Tosvlate Monohydrate),
Felboraf (Vemurafenib), Zevalin (Ibritimomab Tioxetan), Zinccard (Dexrazoxane
Hydrochlornide), Ziv-Aflibercept, Zofran {Ondansetron Hydrochloride}, Zoladex (Goserelin
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Acetate), Zoledronic Acid, Zolinza (Vorinostat), Zometa (Zoledronic Acid), Zydelig (Idelalisib),
Zykadia (Certtimib), and/or Zytiga (Abiraterone Acetate). Also contemplated herein are
chemotherapeutics that are PD1/PDLI blockade mhibitors (such as, for example,
lambrolizamab, nivolumab, pembrolizamab, pidilizomab, BMS-936559, Atezolizamab,
Durvalumab, or Avelumab). It is also intended herein that the disclosed uses of the disclosed
compositions and/or an expanded y8 T cell population for inhibiting, reducing, and/or preventing
cancer metastasis and/or recurrence can comprise use in combination the use of any anti-cancer
agent known in the art including, but not limited to those agents listed above.

128, In some aspects, the therapeutic methods and uses of the compositions all as
disclosed herein are for treating an mfectious disease caused by a viral infection, wherein the
viral infection comprises an infection of Herpes Simplex virus- 1, Herpes Simplex virps-2,
Varicella-Zoster virus, Epstein-Ba virus, Cytomegalovirus, Human Herpes virus-6, Variola
virus, Yesicular stomatitis vitus, Hepatitis A virus, Hepatitis B virus, Hepatitis C virus, Hepatitis
D virus, Hepatitis E virus, Rhinoviras, Coronaviras, Influenza virus A, Influenza virus B,
Measles virus, Polyomavicus, Human Papillomavirus, Respiratory syneytial viras, Adenovirus,
Coxsackie virus, Dengue virus, Mumps virus, Poliovirus, Rabies virus, Rous sarcoma virus,
Reovirus, Yellow fever virus, Zika virus, Ebola virus, Marburg virus, Lassa fever virus, Eastern
Equine Encephalitis virus, Japanese Encephalitis virus, St. Louis Encephalitis virus, Murray
Valley fever virug, West Nile virus, Rift Valley fever virus, Rotavirus A, Rotavirus B, Rotavirus
C, Sindbis virus, Sunian Immunodeficiency virus, Human T-cell Lenkenua virus type-1,
Hantavirus, Rubella virus, Simian Immunodeficiency virus, Human nmunodeficiency virus
type-1, or Human Immunodeficiency virus type-2.

129, Alhematively, in any of the therapuctic methods or uses for treatment, the
additional therapeutic agent can be an antiviral agent selected from but not imited to a 5-
substitated 2-deoxyuridine analog, a nucleoside analogs, a {nonnucleoside} pyrophosphate

analog, a nucleoside reverse transcriptase (RT) inhibitors (NRT1), a nonnucleoside reverse

transcriptase inhibitor (NNRTI), a protease mhibitor (P, and tntegrase inhubitor, an entry
mhibitor, and acvelic guanosine analog, an acyclic nucleoside phosphonate (ANP) analog, a
hepatitis € viras (HCV) NS3A and NS5B inhibitor, and imfluenza virus mhibitor, an
immunostimulator, an interferon, an oligonucleotide, and an antimitotic inhibitor. Noun-limiting
examples of antiviral agents are acyclovir, famciclovir, valacyelovir, penciclovir, ganciclovir,

ritonavir, lopinavir, saquinavir, and the hke, cimetidine; ranitidine; captopril; metformin;
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bupropion; fexofenadine; oxcarbazepine; leveteracetam; tramadol; or any of their isomers
tautomers, analogs, polvmorphs, solvaies, dertvatives, or pharmaceutically acceptable salts.

130, In some aspects, the mwethods and uses of the compositions all as disclosed herein
are for treating infectious disease caused by a bacterial infection, wherein the bacterial infection
compriscs an infoction of Mycobarerium tuberculosis, Mycobaterium bovis, Mycobaterium bovis
strain BCG, BCG substraing, Mycobaterium avium, Mycobaterium intracellular, Mycobaterium
africanum, Mycobaterium kansasii, Mycobaterium marinum, Mycobaterium wicerans,
Mycobaterium avium subspecies paratuberculosis, Nocardia asteroides, other Nocardia species,
Legionella pneumophila, other Legionella specics, Acetinobacter baumanii, Salmonella tuphi,
Salmonella enterica, other Salmonelia species, Shigella boydii, Shigella dvsenteriae, ella
sonnet, Shigella flexneri, other Shigella species, Yersinia pestis, Pasteurella hae;n@ly{z‘ca,
Pasteurelia muliccida, other Pasteurella species, Actinobacitlus plenropneumoniae, Listeria
monocytogenes, Listeria ivanovii, Brucella abortus, other Brucella species, Cowdria
rumiviantinm, Borvelia burgdorferi, Bovderella avium, Bordetella pertussis, Bordetella
bronchiseptica, Bordetello trematum, Bordetella hinzii, Bordetella pteri, Rovrdetella
parapertussis, Bordetella ansorpii, other Bordetella species, Burkholderia mallei, Burkholderia
psuedomallei, Burkholderia cepacian, Chlamydia preumoniae, Chlamydia trachomatis,
Chlamydia psittaci. Coxiella burnetii, Ricketisial species, Ehrlichia species, Staphylococcus
aureus, Staphylococcus epidermidis, Streptococcus preumoniae, Strepiococcus pyogene
Streptococcus agalactiae, Escherichia cali, Vibrio cholerae, Campylobacter species, Neiserria
meningitidis, Neiserria goviorrhea, Pseudomonas aeruginosa, other Pseudomonas species,
Haemophilus influenzae, Haemophilus ducrevi, other Hemophilus species, Clostridium fetani,
Clostridium difficile, other Clostridium species, Yersinia enterolitica, and other Yersinia species,
and Mycoplasma species.

131, In some aspects, the methods and uses of the compositions all as disclosed herein
are for treating infectious disease caused by a fungal infection, wherein the fungal infection
comprises an infoction of Candida albicans, Cryptacoccus neoformans, Histoplama capsulatum,
Aspergillus fumigatus, Coccidiodes immitis, Paracoccidiodes brasiliensis, Blastomyces
dermitidis, Prewmocysitis carivii, Penicillium marneffi, or Alternaria alternate.

132, In some aspects, the methods and uses of the compositions all as disclosed herein
are for treating infectious disease caused by a parasitic infection, wherein the parasitic infection
comprises an infection of Toxoplasma gondii, Flasmodinm falciparum, Plasmodinm vivax,
Plasmodium malariae, other Plasmodium species, Entamoeba histolytica, Naegleria fowleri,
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Rhinosporidium seeberi, Giardia lamblia, Enterobius vermicularis, Enterchius gregorii, Ascaris
lumbricoides, Ancviostoma duodenale, Necator americanus, Crypiosporidium spp.,
Trypanosoma brucel, Trvpanosoma cruzi, Leishmania major, other Leishmania species,
Diphyllobothrium lotum, Hymenolepis nana, Hymenolepis disminuta, Echinococcus gramulosus,
Echinococcus multilocularis, Echinococcus vogeli, Echinococous oligarthrus, Diphylloborhrium
latum, Clonorchis sinensis; Clororchis viverrini, Fasciola hepatica, Fasciola gigantica,
Dicrocoelium dendriticum, Fasciolopsis buski, Metagonimus vokogawai, Opisthorchis viverrini,
Opisthorchis felinens, Clonorchis sinensis, Trichomonas vaginalis, Acanthamoeha species,
Schistosoma intercalatum, Schistosoma haematobium, Schistosoma japonicum, Schistosoma
mansoni, other Schistosoma species, Trichobilharzia regenti, Trichinella spivalis, Trichinella
britovi, Trichinella nelsoni, Trichinella nativa, or Entamoeba histolvtica.

133, Ahematively, in any of the methods or uses the additional therapeutic agent can
be an antibiotic agent selected from but not himuted to penucihin, tetracycline, cephalosponn,
Hncomvein, a macrolide, a sulfonamide, a glveopeptide, an aminoglycosides, and a carbapenenm.
MNon-limiting examples of antiviral agents are amoxicillin, doxyeycline, cophalexin,
ciprofloxacin, chindamyein, metronidazole, azithromycin, sulfamethoxazole and trimethopriny,
clavulanate, and fevofloxacin,

134, In some embodiments, the v6 T cells administered or used in the method or uses
of any preceding aspect are formulated in a phammaceutically acceptable carrier and a
pharmaceutically acceptable excipient.

135, Asthe timing of a cancer, metastatic condition, or infoction can offen not be
predicted, it should be understood the disclosed methods of treating, preventing, reducing, and/or
inhibiting a cancer, metastatic condition, or mfection, or the use of any of the disclosed
compositions or combinations for such treating, preventing, reducing, and/or inhibiting of a
cancer, metastatic condition, or infection, can be practiced prior {o or following the onset of the
cancer, metastatic condition, or infection, to treat, prevent, inhibit, and/or reduce the muscular
disease. In one aspect, the disclosed methods or uses can be employed 30, 29, 28, 27, 26, 25, 24,
23,22,21,20,19, 18, 17, 16, 15, 14, 13,12, 11, 10, 9, 8,7, 6, 5, 4, 3 days, 60, 48, 36, 30, 24, 1§,
15,12, 10,9, 8,7.6,5, 4,3, 2 hours, 60, 45,30, 15, 10,9,8, 7.6, 5, 4, 3, 2, or 1 minete prior ic
a cancer, a metastatic condition, of an infection; concurrently with the cancer, metastatic
condition, or infection; or 1, 2, 3,4, 3,6, 7, 8.9, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 75, 90,

105, 120 minuies, 3,4, 5,6,7, 8,9, 10, 11, 12, 15, 18, 24, 30, 36, 48, 60 howrs, 3,4, 5,6, 7,8. 9,
10, 11, 12,13, 14, 15,16, 17, 18, 19,20, 21,2223, 24, 25,26, 27, 28, 29, 30, 45, 60, 90 days, 4,
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5,6,7,9, 10,11, 12months, 2,3,4.5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20_30,
40, 50 years or more post cancer, metastatic condition, or mnfection.

V. Kit

136. A further aspect of the present disclosure provides kits comprising the at least one
of the fusion peptides as detailed above, and/or at least one of the Fe-bound feeder cells, and/or
at least one Fe-bound engineered particle (PM particle and/ exosome) as detailed above. Fusion
peptides can be provided in suitable containers along with other kit components such as cell
reagents, cell growth media, selection media, protein purification reagents, buffers, and the bike.
The kits provided herein generally include mstructions for carrying out the methods detailed
below. Instructions included in the kits may be affixed to packagimg material or may be include
as a package insert. While the instructions are typically written or printed materials, they are not
limited to such. Any medium capable of storing such instructions and communicating them to
an end user is contemplated by this disclosure. Such media include, but are not lunted to,
clectronic storage media {¢.g., magnetic discs, tapes, cartridges, chips), optical media {e.g., CD
ROM), and the like. As used herein, the toom “instructions” can inchide the address of an

mternet site that provides the instrustions.

EXAMPLES

137, Unless defined otherwise, all technical and scientific terms used herein have the
same meanings as commonly understood by one of skill in the art to which the disclosed
mvention belongs. Publications cited herein and the materials for which they are cited are
specifically incorporated by reference.

138.  Those skilled in the art will recognize, or be able to ascertain using no more than
routing experimentation, many equivalents to the specific embodiments of the invention
described herein. While the invention has been described with reference to particular
cmbodiments and implementations, 1t will be understood that various changes and additional
variations may be made and equuvalents may be substituted for clements thereof without
departing from the scope of the invention or the inventive concept thereof. In addition, many
modifications mayv be made to adapt a particular sttuation or device to the teachings of the
mvention without departing from the essential scope thereof. Sach equivalents are miended to
be encompassed by the following claims. It is intended that the invention not be limited to the
particelar implomentations disclosed herein, but that the invention will include all

implementations falling within the scope of the appended claims.
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1) Materials and Methods.

139, vd T-cell expansion using CSTX-2-F¢ feeder cells. Perpheral Blood Mononuclear
Cells (PBRMCs) were characterized for NK and T cell content and seeded at 200,000 NK cells por
mb in RPMI1640 media supplemented with 10% fetal bovine serum, 1% antiobictic-antimycotic
and 100 U/mL hiL-2 (Peprotec). Cells were cocultured with irradiated or Mitomycein Created
{50 png/mL for 30 minutes) CSTX-002 or CSTX-002-Fe feeder cells that were added to the
caltore on day 0 at 1 x 10° feeder cells per mL and day 7 at 500,000 feeder cells per mL. Cells
were counted every other day and maintained at a concentration of 250,000 NK cells permb. In
experiments testing the effect of NK cells on v3 T-celi cells, PBMCs or CD56-depleted PBMCs
were seeded at 1 x 10° total cells per mL on day 0 and maintained at 250,000 total cells per mL
every other day following re-stimulation with feeder cells on day 7. For experiments utilizing
TCRo/P depleted PBMCs as starting material, cultures were seeded at 70,000 TCR v/&+ T-cells
per mL on day 0 and maintained at 250,000 NK cells per ml every two davs following re-
stimulation with feeder cells on day 7.

140, Flow cytometry. For cell surface phenstyping, 50,000-100,000 cells were stained
for 25 wuoutes at 4 °C with fluorescently labeled antibodies in 50 pl of flow cviometry butfer
contamning 0.5% Bovine Serum Albumin (BSA) + 2 mM EDTA in Dubbelco’s Phosphate
Buffered Saline (DPBS}. Samples were washed with flow buffer prior to analyzing on CytoFlex
{Beckman Coulter) flow evtometer. The following pre-conjugated antibodics were used for
detection: CD3-PacBlue {clone UCHT1), CD8a-PE-Cv7 (clone RPA-TS, CD56-PE (clone
SAHID, TCR V&2 -APC-Fire750 (clone Bo) and TCRaB-APC {(clone IP26) purchased from
Biolegend and TCR V61 -FITC (clone REAL277) from Miltenyi Biotech.

2) Results.

141, Gamwga-delta (v8) T-cells possess surface expression of CD16 (FeyRilla), the iow-
affinity receptor for Ig(s and can be responsive to stunulation with Fe of IgG 1. To nunic
antibody opsonized target cells, the K362 cell line contaming other T and NK stimulating factors
{membrane bound 1L-21, 41BBL), and termed CSTX-002 cells were transduced to express Fo
domain of IgGl anchored to the surtace via neuranunidase (NA) domain (FIG. 7). These CSTX-
002-Fc cells were used m coculture with healthy donor PBMCs to stimulate v T-cells via CD16
engagement. Since antibody/ligand interaction results in large molecolar complexes that can
iead to steric effect playing role in the CD16/Fc interaction, the effect of length of the NA stalk
on vd T-cell expansion was fested first. PBMCs were stimulated with CSTX-002 cells or CSTX-
002 cells expressing Fe fused to NA of varying lengths with NAZ2 being the shortest and NA4
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being the longest (FIG. 8}, The melusion of Fe on the surface of CSTX-002 feeder cells resulted
m an increase 1o T-cell content of co-cultured PBMC cells on day 14 (1.5% for CSTX-002 vs
16.3% for CSTX2-002 _NA2-4-Fc; FIG. 1 left panel} with highest T cell content in cultures
stimulated with Fe anchored to cell surfaced by the longest NA-stalk (NA4) (FIG. 1 right panel}.
Characterization of T-cell content revealed decrease in aff T celis and increase of vé T cells
particularly Vy9 V382 subtype in coltures stimulated with Fe-expressing CSTX-002 cells as
compared to CSTX-002 control (FIG. 2}. The content of Vy9 V352 T-cells was the highest in
cultures stimulated with Fe fused to NA stalk of the longest length (NA4-Fc). Totestif
climination of other T-cell subpopulations that compete for nutrients and other factors can
further improve expansion of y6 T-eclls, aff T-cells were depleted prior to co-culture with feeder
cells and again the effect of neuraminidase stalk lengths (NAZ vs NA4) on expansion was
compared. Depletion of off T-cells resulted in higher fold expansion of V82 T-cells (PBMC
2990-fold vs afi-depleted 6460-fold with NA4-Fc and PBMC 810-fold vs. af~depleted 1200 for
NA2-Fe) {(FIG. 3). Regardless of the presence of off T-cells, the increased length in NA resulied
in higher fold expansion of V32 T-cclis. To tost whether the V82 T-cell expansion was
dependent on another CI3 16 expressing cell type, NK cells i culture, CD367 celis were depleted
prior to co~culture with feeder cells and v8 T-cells expansion was monitored and compared to
cultures uttlizing antouched PBMCs. In both whole PBMC and CD56-depleted co-cultures,
exposure to CSTX-002-Fe cells led to higher level of expansion of V32 T-cells as compared to
CSTX-002 control (FIG. 4). Similar level of expansion was observed in both untouched and
CD35o-depleted PBMC cultures with V82 T-cells expansion >2 500-fold when co-cultured with
CSTX-002-Fc compared to <300-fold when co-cultured with C8TX2 indicating that the
expansion does not depend on the presence of NK cells i the starting material (FIG. 5).
Furthermore, depletion of CD36-¢xpressing cell populations from the starting material led to
mereased preferential expansion of V82 T-cells and higher purity of the end-product when
stimulated with Fe-CSTX-2 cells. Day 14 V32 T-cells content in Fe-stimulated cultures was
mercased from 40% to 65% when CDS6-depleted PBMCs were used instead of untouched
PBMCs as starting material (F1G.6). Stimulation with Fe led to preferential expansion of V82 T-
cells where V32 T-cells comprised 64% of cells in CD56-depleted PBMC cultures exposed to
CSTX-002-Fc after 14-days compared to 17% when co-cultured with CSTX-002 control celis
lacking Fe (FIG. 6). The increase in the V32 T-cells coincided with decrease m aff T-cell
population which was reduced from 44% in CSTX-002 control cultures (o 17% m CSTX-002-F¢
at day 14 when CD36-depleted PBMCs were used as a starting material. These results cleardy

3
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support the use of CETXZ-Fo feeder cells for ex vivo expansion of v8 T-cells and indicate that
ionger lengths of the NA-anchor as well as use of y8 T-cell enriched starting maternial can

positively mmpact the overall level of expansion.
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WHAT IS CLAIMED IS:

L A method for inducing, activating, and/or expanding of v& T cells, comprising contacting
at least one y3 T cell with an enginecred feeder cell, an enginecred plasma membrane particle, an

exosome, or a sohid support comprising a Fo domain bound to the external surface thereof,

2. The method of claim 1, wherein the Fe domain is bound to the external surface through a

transmembrane domain.

S

3. The method of claim 2, wherein the transmembrane domain comprises a signal-anchor
sequence selected from a transmembrane domain of nevraminidase, a signal-anchor sequence
from parainfluenza virus hemagglutinin-neuraminidase, a signal-anchor sequence from the
transferrin receptor, a signal-anchor sequence from the MHC class 1 invariant chain, a signal-
anchor sequence from P glycoprotem, a signal-anchor sequence from asialoglycoprotem

receptor, and a signal-anchor sequence from a neotral endopeptidase.

4. The method of claim 2, wherein the transmembrane domain comprises a paramfluenza

vires hemagglutinin-neuraminidase (NA) peptide sequence.

5. The method of claim 4, wherein the NA peptide sequence comprises a sequence at least
81% identical to SEQ ID NO: 1, SEQIDNO: 2, SEQID NG: 3, or SEQ ID NO: 4.

6. The method of claim 4, wherein the NA peptide sequence comprises a sequence at least

95% tdentical to SEQ 1D NG: 1, SEQ 1D NO: 2, SEQ ID NO: 3, or SEQID NO: 4.

7. The method of any one of claims 2 to 6, wherein the transmembrane domain and the Fe

domain are linked via a peptide linker.

8. "The method of any one of claims 1 to 7. wherein the Fc domain comprises an

immunoglobulim Fo domain sclected from IgGl, 1gG2, 1eG3, 1964, IgA and IgE.

9. The mothod of any one of claims 1 to &, wherein the Fe domain binds to CD16.
10, The method of any one of claims | to 9, wherein the focder ccll comprises a peripheral

blood mononuclear cell (PBMC), a fibroblast, an epithehial cell, an endothelial cell, an antigen-

presenting ecll, or a microbial cell.
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11 The method of any one of claims 1 to 9. wherein the feeder coll comprises RPMIBS66,

HFWT, 721.221, K562, or EBV-LCL.

12 The method of any one of claim 1 to 11, further comprising contacting the at least one v

T cell with at least one 8 T cell effector agent.

i3. The method of claim 12, wherein the at least one v6 T cell effector agent is expressed on
or bound to the external surface of the engineered feeder cell, the engineered plasma membrane

particle, the exosome, or the solid sapport.

14, The method of claim 12 or 13, wherein the at least one v8 T cell effector agent comprises

a evtoking, an adhesion molecule, or a v8 T cell activating agent.

15, The method of any one of claims 12 to 14, wherein the at least one v T cell effector
agent comprises 4-1BBL, CD80, CD86, MICA, UBLP, Z2B4, LFA-1, ligand for NKG2ZD, ligand

for DNAM-1, HL.-2, TL~12, 1L~18, TL-~15, or {L.-21, or any combination thereof.

16, The method of any one of claims 12 to 13, wherein the at least one v5 T cell effector

agent comprises 4-1BBL, 1L-18, IL-13, or IL-21, or any combmnation thereof.

17.  The method of any one of claims 1 to 16, wherein the at least one y8 T cell 15 contacted
with the feeder cell, the engineered particle, the exosome, or the solid support in vitro, in vivo, ot

ex vive.

18.  The method of any one of claims 1 to 17, wherein the expanded v5 T cells comprise V82

subtype and/or V&1 subtype.

19. The method of claim any of claims 1-18, wherein the y& T cells are antologous,

haploidentical, or allogeneic v& T celis.

20.  The method of any of claims 1-19, wherein the y& T cells are expanded for at least 14
days.
21, The method of claim 20, wherein at least about 5%, 10%, 20%, 30%. 40%, 50%, or 60%

of the cells m the expanded cells are v& T-cells of the V&2 subtype.

22, The mothod of any of claums 1-21, wherein the v T cells expand at a faster rate over 14

days than a control ¥5 T cell population.
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23, The method of any of claims 1-22, wherein the v8 T cells are in a mixed cell population.
24. The method of claim 23, wherein the mixed cell population comprises NK cells.

25, The method of clam 24, wherein the mixed cell population is depleted of NK cells prior

to, during, or after expansion of the yo T cells.

26. A method of treating, decreasing, inlubiting, reducing, ameliorating, and/or preventing a
cancer, metastasis, or an mfectious disease i a subjoct comprising administering to the subject a
therapeutically effective amount of v T cells expanded, activated, or induced according to the

method of any one of claims 1-25.

27. A method of treating, decreasing, inhubiting, reducing, amehorating, and/or preventing a

cancer, metastasis, or an infectious discase in a subject comprising
a. obtaining at least one v T cell;

b. contacting the least one vO T cell with an engincered feeder cell, an engineered
plasma membrane particle, an exosome, or a solid support comprising a Fc

domain bound to the external surface thereof]

¢. administering to the subject a therapeutically effective amount of the contacted v6

T cells to the subject.

28, The method of claim 27, wherein the at least one v8 T cell is contacted with the feeder

cell, the engineered particle, the exosome, or the solid support in vifro, in vivo, or ex vivo,

29. The method of claim 27, wherein step b further comprises inducing, activating, and/or
expanding the at least one v3 T cell following the contact with the enginecred feeder celf, the
engincered plasma membrane particle, the exosome, or the solid support comprising a Fo domain

bound to the external surface thereof

-

34, The method of claim 29, wherein the v8 T cells are indaced, activated, and/or expanded

for at least 7days.

31, Amethod of treating, decreasing, inhibiting, reducing, ameliorating, and/or preventing a
cancer, metastasis, or an infoctious discase in a subject by expanding, inducing, and/or activating

endogenous v T cells in the subject, said method comprising administering to the subject an
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engincered plasma membrane particle, an exosome, or a solid support comprising a Fe domain

bound 1o the external surface thereof

32. The method of claims 10 o 31, wherein the Fe domain i1s bound to the external surface

through a transmembrane domain.

33, The method of claim 32, wherein the transmembrane domain comprises a signal-anchor
sequence selected from a transmembrane domain of neuraminidase, a signal-anchor sequence
from parainfluenza virus hemagghitinin-ncuraminidase, a signal-anchor sequence from the
transfornin receptor, a signal-anchor sequence from the MHC class H invariant chain, a signal-
anchor sequence from P glycoprotem, a signal-anchor sequence from asialoglycoprotein

receptor, and a signal-anchor sequence from a neutral endopeptidase.

34, The method of claim 32, wherein the transmembrane domain comprises a parainfluenza

virus hemagghtinin-newraminmdase (NA} peptide sequence.

(et

35 The method of claim 34, wherein the NA peptide sequence comprises a sequence at least

81% identical to SEG ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, or SEQ ID NO: 4.

36. The method of claim 34, wherein the NA peptide sequence comprises a sequence at least
95% identical to SEQ ID NO: 1, SEQID NG 2, SEG IDNG: 3, or SEQ ID NO: 4.

37. The method of any one of claims 33 to 36, further comprising a peptide linker between

the transmembrane domain and the Fo domain.

38. The method of any one of claims 31 to 37, wherein the Fc domain comprises an

mmunoglobulin Fe domain selected from IgGl, IgG2, 1gG3, 1eG4, IgA and igh.
39, ‘The method of any one of claims 31 to 38, wherein the Fc domain binds to CDi6.

49, The method of any one of claims 31 to 39, wherein the feeder cell comprises a peripheral
blood mononuclear cell (PBMC), a fibroblast, an eptthehial cell, an endothelial cell, an antigen-

presenting cell, or a microbial cell.

41, The method of any one of clamms 31 to 39, wherein the feeder coll comprises RPMIBRGS,

HFWT, 721.221, K562, or EBV-LCL.
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42, 'The method of any one of claims 31 to 41, further comprising contacting the v T cells

with a least one v5 T cell effector agent.

43 The method of claim 42, wherein the y3 T cclls are contacted with the at least one v T

cell effector agent in vivo after administration of the v8 T cells to the subject.

44, The method of claim 42, wherein the v8 T cell effector agent is expressed on or bound fo
the membrane surface of the enginecred feeder cell, the engineered plasma membrane particle,

the exosome, or the solid support.

45. The method of any one of claims 10 1o 44, further comprising administering to the
subject an ex vivo composition comprising a fusion protein comprising a transmembrane domain
linked to the amino terminus of an Fc domain and bound to an engineered feeder cell, an
engineered plasma membrane particle, an exosome, or a sohd support, in contact with an isolated
mixed cell population comprising at least one v& T cells comprising CP16 or a functional

fragment thereof.

46,  The method of claim 45, wherein the ex vive composition is free of feeder cells and
comprises an enginecred plasma membrane particle or engineered exosome comprising an
mverted Fo domain bound to an external surface of the enginecred plasma membrane particle or

CXG80MC.

47. The method of claims 45 or 46, wherein the ex vive composition further comprises at

least one v6 T cell effector agent.

48. The method of any one of claims 45 to 47, wherein the engincered plasma membrane
particle comprising a plasma membrane and a plurality of microparticles or sepport surfaces,

wherein the plasma membrane coats the plurality of mucroparticles or support surfaces.

49 The method of claim 48, wherein the plurality of microparticles or surfaces comprise at
least one of magnetic nucroparticles, silica beads, polvstyrene beads, latex beads, micro-

structures, a contrast agent, and a cancer therapeutic agent.

50, The method of clamm any of claims 42 to 49, wherein the at least one vd T cell effector
agent comprises a cytokine, an adhesion molecule, a v8 T ol activating agent, orayd T cell

inhibitor agent.
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51, The method of any of claims 42 to 30, wherein the at least one yo T cell effector agent
comprises 4-1BBL, CD80, Ch8s, MICA, UBLP, 2B4, LFA-1, ligand for NKG2D, ligand for
DNAM-1, 11-2, 1L-12, 1L-18, IL-13, or IL-21.

52, The method of any of claims 42 to 51, wherein the at least one v3 T cell effector agent

comprises 4-1BBL, IL-18, IL-15, or [L-21, or any combination thereof.

53. The method of claim and of claims 31 o 3152, wherein the v T cells are autologous,

haploidentical, or allogeneic v3 T cells.

54 The method of any of claims 31 to 33, wherein the cancer 18 selected from the group
consisting of a hematologic cancer, lvmphoma, colorectal cancer, colon cancer, lung cancer, a
head and neck cancer, ovarian cancer, prostate cancer, testicular cancer, renal cancer, skin
cancer, cervical cancer, pancreatic cancer, and breast cancer. In one aspect, the cancer comprises
a solid tumor. In another aspect, the cancer is selected from acute myeloid leukemia,
myelodysplastic syndrome, chronic myeloid leakemia. acute lymphoblastic leukemia,
myvelofibrosis, multiple myeloma.  To another aspect, the cancer is selected from a leukemia, a
lymphoma, a sarcoma, a carcinoma and may originate 1n the marrow, brain, lung, breast,
pancreas, liver, head and neck, skin, reproductive tract, prostate, colon, fiver, kidney,

mitraperitoncum, bone, joint, eve.

35, The method of claim 54, forther comprising administering to the subject at feast one

cancer therapeutic agent in combination with the composition.

56, The method of claim 55, wherein the at least one cancer therapeutic agent is selected
from the group consisting of Abemaciclib, Abiraterone Acetate, Abitrexate (Methotrexate},
Abraxane (Paclitaxel Albunun-stabilized Nanoparticle Fornmdation), ABVD, ABVE, ABVE-PC,
AL, AC-T, Adcetris (Brentuximab Vedotin), ADE, Ado-Trastuzumab Emtansine, Addamycin
{Doxorubicin Hydrochloride), Afatiub Dimaleate, Afinttor {Everolimus), Akynzeo (Netupitant
and Palonosetron Hydrochloride}, Aldara (Imiguimod), Aldeslenkin, Alecensa (Alectinib),
Alectinib, Alemtorzumab, Alimta (Pemetrexed Dhsodium), Ahgopa (Copantisib Hydrochloride),
Alkeran for Injection (Melphalan Hydrochloride), Alkeran Tablets (Melphalan), Aloxt
{Palonosetron Hydrochlonde), Alunbrig (Brigatinib}, Ambochlorin (Chlorambucil), Ambociorn
Chlorambuail), Amifostine, Ammolevulinie Acid, Anastrozole, Aprepitant, Aredia (Pamidronate

Disodium), Arimidex {Anastrozole), Aromasin {(Exemestanc}, Arranon {(Nelarabine), Arsenic
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Trioxide, Arzerra {Ofatomumab), Asparaginase Erwinia chrysanthemi, Atezolizumab, Avastin
{Bevacizumab), Avelumab, Axitinib, Azacitidine, Bavencio {Avelumab), BEACOPP, Becenum
{Carmustine}, Beleodaq (Belinostat), Belinostat, Bendamustine Hyvdrochlonde, BEP, Besponsa
{Inotezumab Ozogamicin) , Bevacizumab, Bexarotene, Bexxar (Tositumomab and lodine 1 131
Tositumomab), Bicalutanude, BiCNU (Carmustine), Bleomycin, Blinatumomab, Blincyto
{Blinatumomab), Bortezonub, Bosulif (Bosutinib), Bosutinib, Brentuximab Vedotin, Brigatinib,
BuMel, Buosulfan, Busulfex (Busulfan), Cabazitaxel, Cabometyx {Cabozantinib-S-Malate),
Cabozantinib-S-Malate, CAF, Campath {Alemtvzumab), Camptosar , (frinotecan
Hydrochloride), Capecitabine, CAPOX, Carac {(Fluorouracit-~Topical), Carboplatin,
CARBOPLATIN-TAXOL, Carfilzomb, Carmubris (Carmustine), Carmustine, Carmustine
Implant, Casodex {Bicalutamide), CEM, Ceritinib, Cenibidine (Baunorubicin Hydrochloride),
Cervarix (Recombinant HPY Bivalent Vaccine), Cetuximab, CEV, Chilorambucii,
CHLORAMBUCIL-PREDNISONE, CHOP, Cisplatin, Cladribine, Clafen (Cyclopbosphamide),
Clofarabine, Clofarex (Clofarabmme), Clolar (Clofarabine), CMF, Cobimetinib, Cometrig
{Cabozantinib-S-Malate}, Copanlisib Hydrochlonde, COPDAC, COPP, COPP-ABY, Cosmege
{Dactinomycin}, Cotellic (Cobimetuub), Crizotimib, CVP, Cyclophosphamide, Cyfos
{Ifosfamide, Cyramza (Ramucirumab), Cyvtarabine, Cyvtarabine Liposome, Cytosar-U
{Cytarabine), Cytoxan (Cyclophosphamide}, Dabraftenib, Dacarbazine, Dacogen (Decitabine),
Dactinomycin, Daratomumab, Darzalex {Daratumumab), Dasatinih, Daunorubicin
Hydrochloride, Daunorbicin Hydrochlonde and Cytarabine Liposome, Decitabine, Defibrotide
Sodam, Defitelio (Defibrotide Sodium), Degarelix, Denileukin Difutox, Denosumab, DepoCyt
{Cytarabine Liposome}, Dexamethasone, Dexrazoxane Hydrochloride, Dinutuximab, Docetaxel,
Doxil {Doxonibicin Hydrochlonde Liposome}, Doxorubicin Hydrochloride, Doxorubicin
Hydrochionde Liposome, Dox-SL (Doxorabicin Hydrochloride Liposome), DTIC-Dome
{Dacarbazine}, Durvalomab, Efudex (Fluorouracil--Topical), Elitek {Rasburicase), Ellence
{Epirubicin Hydrochloride), Elotuzumab, Eloxatin (Oxaliplating, Eltrombopag (Hamine, Emend
{Aprepitant), Emplicitt (Elotuzumab), Enasiderub Mesvlate, Enzalutanude, Epirubicin
Hydrochloride , EPOCH, Erbitux (Cetwamab), Enbulin Mesvlate, Erivedge (Vismodegib),
Erfotimb Hydrochloride, Erwinaze (Asparaginase Erwinia chrysanthenu) |, Ethyol {Amifostine),
Etopophos (Etoposide Phosphate), Etoposide, Etoposide Phosphate, Evacet (Boxorubicin
Hydrochloride Liposome), Everolimus, Evista , (Raloxifene Hydrochlonde), Evomela
{Melphalan Hydrochloride), Exemestane, 5-FU (Fluorouracil Imgection), 5-FU (Fluorouract--
Topicaly, Fareston {Toremifene), Farvdak (Panobinostat), Faslodex (Fulvestrant), FEC, Femara
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{Letrozole), Filgrastim, Fludara (Fludarabine Phosphate), Fludarabine Phosphate, Fluoroplex
{Fluorouracil--Topical), Fluorouraci Injection, Fluorouracil--Topical, Flutanude, Folex
{Methotrexate), Folex PFS (Methotrexate}, FOLFIRI, FOLFIRI-BEVACIZUMAR, FOLFIRI-
CETUXIMAB, FOLFIRINGX, FOLFOX, Folotyn (Pralatrexate), FU-LV, Fulvestrant, Gardasi}
{Recombinant HPV Quadnivalent Vaccine), Gardasil 9 {(Recombinant HPV Nonavalent
Vaccine), Gazyva {Obinutuzamab), Gefitinib, Gemcitabine Hydrochlonde, GEMCTTABINE-
CISPLATIN, GEMCITABINE-OXALIPLATIN, Gemtuzamab Ozogamicin, Gemzar
{Gemcitabine Hydrochlonide), Gilotrif {Afatinib Dimaleate}. Gleevec (Imatinib Mesylate),
Gliadel {Carmustine Implant), Gliadel wafer (Carmustine Implant), Glucarpidase, Goserelin
Acetate, Halaven {(Erbulin Mesylate}, Hemangeol {Propranoclol Hydrochlonide), Herceptin
{Trastuzamab), HPV Bivalent Vaceine, Recombinant, HPY Nonavalent Vaccine, Recombinant,
HPY Quadrivalent Vaceine, Recombinant, Hycamtin {Topotecan Hydrochloride), Hydrea
{(Hydroxvurea), Hydroxyurea, Hyper-CVAD, fbrance (Palbociclib), Thritumomab Tiuxetan,
{brutinib, ICE, Ichusig (Ponatinib Hydrochlonide), Idamyein (Idarabicin Hydrochlonde},
Idarabicin Hydrochloride, Kdelalisib, Idhifa (Enasidenth Mesylate), Ifex (Fostamide),
HWosfanude, Hfosfamidum (Ifosfamide), IL-2 (Aldesieukin), Imatinib Mesylate, Imbruvica
{Tbrutimb}, Imfinzi (Durvalumab), bmguimod, Imlygic (Talimogene Laherparepvec), Inlvia
{Axitinib), Inotezumab Ozogamicin, Interferon Alfa-Zb, Recombinant, Interleukin-2
{Aldesleukin), Intron A (Recombinant Interferon Alfa-2b), Todine T 131 Tositumomab and
Tosttumomab, Ipthimumab, Iressa (Gefitimb), Ininotocan Hydrochloride, frinotecan
Hydrochloride Liposome, Istodax (Romidepsing, Ixabepilone, Ixazonub Citrate, Ixempra
{Ixabepilone), Jakafi (Ruxolitinib Phosphate), JEB, Jeviana {(Cabazitaxel}, Kadeyla {Ado-
Trastuzumab Emtansine}, Keoxifene (Raloxifene Hydrochloride}, Kepivance (Paliferminy,
Keytruda (Pembrolizamab), Kisqgal: (Ribociclib), Kymriah (Tisagenlecleucel), Kvprolis
{Carfilzomib), Lanreotide Acetate, Lapatinib Ditosylate, Lartruve (Olaratumab}, Lenalidomide,
Lenvatinib Mesylate, Lenvima (Leavatinib Mesylate}. Letrozole, Leucovorin Calcium, Leukeran
{Chlorambucil}, Leuprolide Acetate, Leustatin (Cladribine), Lovulan (Aminoclevulinic Acid),
Linfolizin {Chlorambucil), LipoDox (Doxorubicin Hydrochlonde Liposome), Lomustine,
Lonsarf (Trifluridine and Tipiracil Hydrochloride), Lupron (Leuprolide Acetate), Lupron Depot
{Leuprolide Acetate), Lupron Depot-Ped (Leuprolide Acetate), Lynparza (Olapanb), Margibo
{Vincustine Sulfate Liposome), Matulane (Procarbazine Hydrochlonde), Mechlorethanmune
Hydrochloride, Megestrol Acetate, Mekinist {Trametinib), Melphalan, Melphalan
Hydrochloride, Mercaptopurine, Mesna, Mesnex (Mesna}, Methazolastone {Temozolomide),
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Methotrexate, Methotrexate LPF (Methotrexate), Methyinaltrexone Bromide, Mexate
{Methotrexate), Mexate-A () (Methotrexate), Midostaurin, Mitoroyein C, Mitoxanirone
Hydrochlonde, Mitozytrex (Mitomyein C), MOPP, Mozobil (Plerixafor), Mustargen
{Mechlorethamine Hydrochloride) , Mutamycin (Mitomyein C), Myleran (Busalfan), Mylosar
{Azacitidine), Mylotarg (Gemtuzumab Ozoganucin), Manoparticle Paclitaxel (Paclitaxel
Albumin-stabilized Nanoparticle Formulation), Navelbine {Vinorelbine Tartrate}, Necitumnumab,
Nelarabine, Neosar (Cyclophosphamide), Neratingh Maleate, Nerdvnx (Neratinb Maleate),
Netupitant and Palonosetron Hydrochloride, Neulasta (Pegfilgrastim}, Neupogen (Filgrastim),
Nexavar (Sorafenb Tosviate), Nilandron (Nilutamide), Nilotinib, Nilutamide, Ninlaro {Ixazomib
Citrate), Niraparib Tosylate Monohvdrate, Nivolumab, Nolvadex (Tamoxifen Citrate), Nplate
{Romiplostim}, Obinutuzamab, Odomezo (Sonidegib), OEPA, Ofatumumab, OFF, (laparib,
Olaratumab, Omacetaxine Mepesuccinate, Oncaspar (Pegaspargase), Ondansetron
Hydrochloride, Onivyde (Irnotecan Hydrochloride Liposome}, Ontak (Demleukin Diftitox),
Opdivo (Nivolumab), OPPA, Osimertinib, Oxaliplatin, Pachitaxel, Pachitaxel Albumin-stabilized
MNanoparticle Formulation, PAD, Palbociclib, Palifernuin, Palonosetron Hydrochloride,
Palonosetron Hydrochloride and Netupitant, Pamidronate Disodinm, Panitumumab,
Panobinostat, Paraplat (Carboplatin}, Paraplatin (Carboplating, Pazopanib Hydrochlonde, PCV,
PEB, Pegaspargase, Pegfilgrastim, Peginterferon Alfa-2b, PEG-Iniron (Peginterferon Alfa-2b),
Pembrolizumab, Pemetrexed Disodium, Pereta (Pertuzumab), Pertuzumab, Platinol {Cisplatin},
Platinol-AQ (Cisplatin), Plerixafor, Pomahidomide, Pomalyst (Pomalidomide), Ponatinib
Hydrochloride, Portrazza (Necitumumab), Pralatrexate, Prednisone, Procarbazine Hydrochloride
, Proleukin (Aldesleukin}, Prolia (Benosamab), Promacta (Eltrombopag Glamine), Propranolol
Hydrachloride, Provenge (Sipuleucel-T), Purninethol (Mercaptopurine), Purixan
{Mercaptopurine), Radiam 223 Dichlonde, Raloxifene Hydrochloride, Ramucirumab,
Rasburicase, R-CHOP, R-CVP, Recombinant Homan Papillomaviras (HPV) Bivalent Vaccine,
Recombinant Human Papillomaviens (HPV) Nonavalent Vaccine, Recombinant Human
Papillomavirus (HPV) Quadnvalent Vaccine, Recombinant Interferon Alfa-2b, Regorafenib,
Relistor (Methyvinaltrexone Bromide), R-EPOCH, Revlimid (Lenalidomide), Rheumatrex
{Methotrexate), Ribociclib, R-ICE, Rituxan (Ribeximab}, Rituxan Hycela (Ritixamab and
Hyaluronidase Human), Rituximab, Rituximab and |, Hyaluronidase Human, Rolapitant
Hydrochloride, Romidepsin, Romuplostim, Rubidomycin (Daunorubicin Hydrochloride),
Rubraca {Rucapanb Camsylate), Rucapartb Camsylate, Ruxolitinih Phosphate, Rydapt
{Midostaunn), Sclerosol Intrapleural Aerosol (Tale), Siltuximab, Sipuleucel-T, Somatuline
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Depot {(Laarcotide Acetate}, Sonidegib, Sorafenib Tosylate, Spryeel (Dasatinib), STANFORD V,
Sterile Tale Powder (Tale), Steritale (Tale), Stivarga (Regorafenib), Sunitinib Malate, Sutent
{Sunitimb Malate}, Svlatron {Peginterforon Alfa-2b), Svivant (Sittuximab), Synribo
{Omacetaxing Mepesucecinate}, Tabloid {Thioguanine), TAC, Tafinlar (Dabrafenib), Tagrisso
{Osimertinib), Tale, Talinogene Laberparepvee, Tamoxifen Citrate, Tarabine PFS (Cytarabioe),
Tarceva (Erlotinib Hyvdrochlonde), Targretin (Bexarotene), Tasigna (Nilotinib), Taxol
{Paclitaxel), Taxotere (Docetaxel), Tecentrig , (Atezolizamab), Temodar (Temozolomide},
Temozolomide, Temsirohimus, Thalidomide, Thalomid (Thalidomide), Thioguaning, Thiotepa,
Tisageniecloucel, Tolak (Fluorouracil--Topical), Topotecan Hydrochloride, Toremifene, Torisel
{Temsirohimus}, Tositumomab and Todine T 131 Tosttumomab, Totect (Dexrazoxane
Hydrochloride), TPF, Trabectedin, Trametinib, Trastuzumab, Treanda (Bendamustine
Hydrochioride), Trifluridine and Tipiractl Hydrochloride, Trisenox {Arsenic Trioxide}. Tykerb
{Lapatinib Ditosylate), Unituxin (Dinutuximab), Undine Tracetate, VAC, Vandetanib, VAMP,
Varubi {Rolapitant Hydrochlonde), Vectibix (Panitumumab), VelP, Velban (Vinblastine
Sulfate}, Velcade (Bortezomib), Velsar (Vinblastine Sulfate), Vemurafenib, Venclexta
{Venctoclax), Veunetoclax, Verzenio {(Abemaciclib), Viadur (Leuprolide Acetate), Vidaza
{Azacitiding), Vinblastine Sulfate, Vincasar PFS (Vinenistine Sulfate), Vinceristine Sulfate,
Vincristine Salfate Liposome, Vinorelbine Tartrate, VIP, Vismodegib, Vistogard (Urnidine
Triacetate}, Voraxaze (Ghucarpidase), Vorinostat, Votrient (Pazopanib Hydrochloride), Vyxeos
{Daunorubicin Hydrochlonde and Cytarabine Liposome), Wellcovorin {Leucovorin Calciumy),
Xalkon {Crizotinib), Xeloda (Capecitabine}, XELIRI, XELOX, Xgeva {Denosumab), Xofigo
{Radium 223 Dichlonde), Xtandi (Enzalotamide), Yervoy (Iplimumab), Yondehs (Trabectedin),
Zaltrap (Ziv-Aflibercept), Zarxio (Filgrastim), Zejula (Niraparib Tosylate Monohydrate),
Felboraf (Vemurafenib), Zovalin (Ibntumomab Tiuxetan), Zinccard {(Dexrazoxane
Hydrochloride), Ziv-Aflibercept, Zofran {Ondansetron Hydrochloride}, Zoladex (Goserelin
Acetate}, Zoledronic Acid, Zolinza (Vorinostat), Zometa (Zoledronic Acid}, Zydelig (Idelalisib),

Zvkadia (Ceritinib}, and/or Zytiga (Abiraterone Acctate).

57. The method of claim 55, wherein the at least one cancer therapeutic agent is selected
from a chemotherapy agent (eg CHOP, FLAG, 7+3}, a drug based preparative regimen, ora

combination thereof. (Cy-Flu, Bu-Flu, Fla-Mel}.

58, The method of any one of claims 31 to 57, wherein the mfections disease is caused by a
viral infection, bacterial infection, fungal infection, or parasitic infection.
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59, The method of claim 58, wherein the viral infection comprises an infection of Herpes
Straplex virus- 1, Herpes Simplex virus-2, Varnicella-Zoster virus, Epstein-Barr virus,
Cytomegalovirus, Human Herpes virus-6, Variola virus, Vesicular stomatitis virus, Hepatitis A
virus, Hepatitis B viras, Hepatitis € vinus, Hepatitis D virus, Hepatitis E virus, Rhinovirus,
Coronaviras, Influcnza virus A, Toflucnza virus B, Measles virus, Polyomavirus, Human
Papillomavirus, Respiratory svneytial virus, Adenovirus, Coxsackie virus, Dengue virus, Momps
virus, Poliovirus, Rabies virus, Rous sarcoma virus, Reoviras, Yellow fever virus, Zika viras,
Ebola virus, Marburg virus, Lassa fever virus, Eastern Equine Encephalitis virus, Japanese
Encephalitis virus, St. Louis Encephalitis vitus, Murray Valley fever virus, West Nile virus, Rift
Vallev fever virus, Rotavirus A, Rotavirus B, Rotavirus €, Sindbis virus, Siman
Immunodeficiency viras, Homan T-cell Leukemia virus type-1, Hantaviras, Rubelia virus,
Simian Immunodeficiency virus, Human Immunodeficiency viras type-1, or Human

fmnunodeficicncy virus type-~2

60. The method of claim 58, wherein the bacterial infection comprises an nfection of
Mucobaterivim tuberculosis, Mycobaterium bovis, Mycobaterium bovis strain BCG, BCG
substrains, Mycebaterium avium, Mycobaterium iniracellutar, Mycobaterium africanum,
Mycobaterium kansasti, Mycobaterium marinum, Mycobaterium uicerans, Mycobateriim avium
subspecies paratuberculosis, Nocardia asteroides, other Nocardia species, Legionella
prieumophila, other Legionella species, Acetfinobacter banmanii, Salmonella typhi, Salmonella
enterica, other Salmonella species, Shigella bovdii. Shigella dysenteriae, Shigella sonnei,
Shigella flexneri, other Shigella species, Yersinia pestis, Pasteurella haemolytica, Pasteurelia
miltocida, other Pasteurella species, Actinobacillus pleuropneumoniae, Listeria monocyiogenes,
Listeria ivanovii, Brucella aborius, other Brucella species, Cowdria ruminantivm, Borrelia
burgdorferi, Bordetella avium, Bordetella pertussis, Bordetella bronchiseptica, Bordetella
trematum, Bovdetella hinzii, Bordetelia pteri, Bordetella parapertussis, Bordetella ansorpii,
other Bordetelia species, Burkholderia mallei, Rurkholderia psuedomallei, Rurkholderia
cepacion, Chiamydia preusmonice, Chlamydia trachomatis, Chlamydia psittaci, Coxielia
burnetii, Rickettsicl species, Ehrlichia species, Staphyviococcus aureus. Staphyiococcus
epidermidis, Streptococcus preumoniae, Streprococcus pyogenes, S’z‘;"ep.f(x'accus agalactiae,
Escherichia coli, Vibrio cholerae, Campviobacter species, Neiserria meningitidis, Neiserria

gonorrhea, Pseudomonas aeruginosa, other Pseudomonas specics, Haemophilus influenzae,
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Haemophilus ducreyi, other Hemophilus species, Clostridium tetani, Clostridium difficile, other

Clostridium specics, Yersinia enfercfitica, and other Yersinia species, and Mycoplasma specics.

61, The method of claim 58, wherein the fungal infection comprises an infection of Candida
albicans, Cryptococeus neoformons, Histoplama capsidatum, Aspergillus fumigatus,
Coccidiodes immitis, Paracoccidiodes brasiliensis, Blastomyees dermitidis, Preumocystis

carinii, Penicillium marneffi, or Alternavia alfernate.

62. The method of claim 58, wherein the parasitic infection comprises an infection of
Toxoplasma gondii, Plasmodium falciparum, Plasmodium vivax, Plasmodium malariae, other
Plasmodium species, Entamoeba histolytica, Naegleria fowleri, Rhinosporidium seeberi,
Giardia lambiia, Enterobius vermicularis, Enterobius gregorii, Ascaris lumbricoides,
Ancylosioma duodenale, Necator americanus, Cryptosporidium spp., Trypanosoma bricei,
Trypanosoma cruzi, Leishmania major, other Leishmania species, Diphyllobothrium latum,
Hymenolepis nana, Hymenolepis diminuta, Echinococcus gramidosus, Echinococens
multilocularis, Echinococcus vogeli, Echinococcus ofigarthrus, Diphyllobothrium latum,
Clonorchis sinensis; Clonorchis viverrini, Fasciola hepatica, Fasciola gigantica, Dicrocoelivm
dendriticum, Fasciolopsis huski, Metagonimus yokogawai, Opisthorchis vivervini, Opisthorchis
Jfelineus, Clonorchis sinensis, Trichomonas vaginalis, Acanthamoeba species, Schistosoma
intercalatum, Schistosoma haematobium, Schisiosoma japonicum, Schistosoma mansoni, other
Schistosoma species, Trichobilharzia regenti, Trichinella spivalis, Trichinella brirovi,

Trichinella neisoni, Trichinella nativa, or Entamoeba histolytica,

63, The method of any one of claims 31 to 62, whercin the v& T cells are formulated in a2

pharmaceutically acceptable carrier and a pharmaceutically acceptable excipient.

64, The method of any one of clams 31 to 63, wherein the v5 T cells are administered
parenterally, intravencusly, intraperitoneally, or subcutaneously, or through arterial infusion,

venous infusion, or artificial catheter mediated infusion.



