indicated the presence of at least the followingkaeis: CD4, CD9, CD11a, CD13, CD14,
CD15, CD32, CD33, CD64, CD65, CD87, CD92, CD93, €®ICD118, and CD155. Matsuo,
et al, Leukemial997, 11, 1469-77. Additional phenotypic characterizatod MOLM-14 found
higher levels of HLA-A/B/C, CD64, CD80, ICOS-L, CBbkand lower levels of CD86. MOLM-
14 cells and the closely-related MOLM-13 cells hawebeen previously reported as useful

aAPCs for the expansion of cells for tumor immumeodipy applications.

[006] The EM-3 human cell line was established fromikibee marrow of a patient with
Philadelphia chromosome-positive CML. Konop&gal, Proc. Nat'l Acad. Sci. USA985, 82,
1810-4. EM-3 cells and the closely-related EM-R lage have not been previously reported as
useful aAPCs for the expansion of cells for tunmmiunotherapy applications. Phenotypic
characterization for EM-3 cells indicates the pneseof at least the following markers: CD13,
CD15, and CD33.

[007]  The present invention provides the unexpectedrfgqthat engineered myeloid lineage
cells, including MOLM-13, MOLM-14, EM-3, and EM-2tlis, transduced with additional
costimulatory molecules, including CD86 (B7-2), BBL (CD137L), and OX40L (CD134L),
provide for superior and highly efficient expangaf TILs in large numbers with minimal
variability, reduced cost, and no reliance on hulnland samples as a source of PBMCs, with
the benefit of using an aAPC which can be prodwtBdently from a master cell bank. CD86
and 4-1BBL are costimulatory molecules that prowddstimulatory signals for T cell activation.
The MOLM-14, MOLM-13, EM-3, and/or EM-2 cells trathsced with additional costimulatory
molecules are useful, for example, in the expangfdriLs for use in cancer immunotherapy

and other therapies.
SUMMARY

[007a] In one aspect, the disclosure provides an adlfemtigen presenting cell (aAPC)
comprising a myeloid cell transduced with one orenagral vectors, wherein the one or more
viral vectors comprise (i) a nucleic acid encod@ig86; (ii) one or more nucleic acids encoding

one or more costimulatory molecules selected fiteergroup consisting of OX40L and 4-



1BBL, and (iii) a nucleic acid encoding SEQ ID N@:@ SEQ ID NO:28; wherein the myeloid

cell expresses a protein encoded by each of theinwids of (i), (ii), and (iii).

[007b] In another aspect, the disclosure provides a mathespanding a population of tumor
infiltrating lymphocytes (TILs), the method compnig the steps of: (a) transducing a myeloid
cell with one or more viral vectors to obtain a plgpion of artificial antigen presenting cells
(aAPCs), wherein the one or more viral vectors aasep(i) a nucleic acid encoding CD86, (ii)
one or more nucleic acids encoding one or moramakitory molecules selected from the
group consisting of OX40L and 4-1BBL, and (iii) aateic acid encoding SEQ ID NO:27 or
SEQ ID NO:28; wherein the myeloid cell expresspsatein encoded by each of the nucleic
acids of (i), (ii), and (iii), and (b) contactinge population of TILs with the population of aAPCs

in a cell culture medium.

[007c] In yet another aspect, the disclosure providesisieeof a population of tumor infiltrating
lymphocytes (TILs) expanded by the method as desdrherein in the manufacture of a
medicament for treating cancer in a patient.

[007d] In yet another aspect, the disclosure providesisieeof a population of tumor infiltrating
lymphocytes (TILs) in the manufacture of a medieatbfor treating a cancer, wherein the
population of tumor infiltrating lymphocytes isiast population of TILs and is obtainable by a
method comprising the steps of: (a) performingmd@xpansion of a first population of TILs
using a population of myeloid artificial antigerepenting cells (myeloid aAPCs) in a cell culture
medium to obtain the second population of TILs, seirethe first population of TILs are
previously obtained from a tumor resected fromtgéepg and further wherein the second
population of TILs is at least 50-fold greater ummber than the first population of TILs after 7
days from the start of the rapid expansion; andretheéhe myeloid aAPCs are transduced to
express a CD86 protein and a co-stimulatory mo&esealected from the group consisting of a 4-
1BBL protein, an OX40L protein, and a combinatibareof.

[008] In an example, the disclosure provides an arifiahtigen presenting cell (aAPC)

comprising a myeloid cell transduced with one orencectors, wherein the one or more viral
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vectors comprise a nucleic acid molecule encodib§&and a nucleic acid molecule encoding
4-1BBL, and wherein the myeloid cell expresses 8€&protein and a 4-1BBL protein.

[009] In an example, each of the CD86 protein and th8BL protein are human proteins.

[0010] In an example, the disclosure provides an aAPQopeising a myeloid cell transduced
with one or more viral vectors, wherein the onenarre viral vectors comprise a nucleic acid
molecule encoding CD86 and a nucleic acid moleent®ding 4-1BBL, and wherein the
myeloid cell expresses a CD86 protein and a 4-1Biltein, wherein the aAPC can stimulate
and expand a tumor infiltrating lymphocyte (TIL)ntacted with the aAPC.

[0011] It will be apparent that in certain examplesha disclosure, the nucleic acid molecule
encoding CD86 may be comprised in a different weadtor to the nucleic acid molecule

encoding 4-1BBL or the same viral vector.

[0012] In an example, the disclosure provides an aAPQpcising a myeloid cell transduced
with one or more viral vectors, wherein the onenarre viral vectors comprise a nucleic acid
molecule encoding CD86 and a nucleic acid moleent®ding 4-1BBL, and wherein the
myeloid cell expresses a CD86 protein and a 4-1Biitein, wherein the aAPC expands a
population of TILs by at least 50-fold over a perif 7 days in a cell culture medium
comprising IL-2 at a concentration of about 3000mU and OKT-3 antibody at a concentration
of about 30 ng/mL.

[0013] In an example, the disclosure provides an aAPQpeisimg a myeloid cell transduced
with one or more viral vectors, wherein the onenarre viral vectors comprise a nucleic acid
molecule encoding CD86 and a nucleic acid moleent®ding 4-1BBL, and wherein the
myeloid cell expresses a CD86 protein and a 4-1Biltein, wherein the aAPC can stimulate

and expand a T cell contacted with the aAPC.

[0014] In an example, the disclosure provides an aAPQpeising a myeloid cell transduced
with one or more viral vectors, wherein the onenarre viral vectors comprise a nucleic acid
molecule encoding CD86 and a nucleic acid moleent®ding 4-1BBL, and wherein the
myeloid cell expresses a CD86 protein and a 4-1Biitein, wherein the myeloid cell
endogenously expresses HLA-A/B/C, ICOS-L, and CD58.



[0015] In an example, the disclosure provides an aARGpezing a myeloid cell transduced
with one or more viral vectors, wherein the onenore viral vectors comprise a nucleic acid
molecule encoding CD86 and a nucleic acid moleent®ding 4-1BBL, and wherein the
myeloid cell expresses a CD86 protein and a 4-1Biitein, wherein the myeloid cell is

essentially devoid of membrane-bound IL-15.

[0016] In an example, the disclosure provides an aAPQpeising a myeloid cell transduced
with one or more viral vectors, wherein the onenarre viral vectors comprise a nucleic acid
molecule encoding CD86 and a nucleic acid moleent®ding 4-1BBL, and wherein the
myeloid cell expresses a CD86 protein and a 4-1Biltein, wherein the myeloid cell is a
MOLM-14 cell.

[0017] In an example, the disclosure provides an aAPQoeising a myeloid cell transduced
with one or more viral vectors, wherein the onenore viral vectors comprise a nucleic acid
molecule encoding CD86 and a nucleic acid moleent®ding 4-1BBL, and wherein the
myeloid cell expresses a CD86 protein and a 4-1Bitein, wherein the myeloid cell is a
MOLM-13 cell.

[0018] In an example, the disclosure provides an aARGpezing a myeloid cell transduced
with one or more viral vectors, wherein the onenarre viral vectors comprise a nucleic acid
molecule encoding CD86 and a nucleic acid moleent®ding 4-1BBL, and wherein the
myeloid cell expresses a CD86 protein and a 4-1Biitein, wherein the myeloid cell is a EM-

3 cell.

[0019] In an example, the disclosure provides an aAPQopeising a myeloid cell transduced
with one or more viral vectors, wherein the onenarre viral vectors comprise a nucleic acid
molecule encoding CD86 and a nucleic acid moleent®ding 4-1BBL, and wherein the
myeloid cell expresses a CD86 protein and a 4-1Biitein, wherein the myeloid cell is a EM-

2 cell.

[0020] In an example, the disclosure provides an aARGpezing a myeloid cell transduced
with one or more viral vectors, wherein the onenarre viral vectors comprise a nucleic acid
molecule encoding CD86 and a nucleic acid moleent®ding 4-1BBL, and wherein the
myeloid cell expresses a CD86 protein and a 4-1Biitein, wherein the CD86 protein

comprises an amino acid sequence as set forth@IBBENO:8, or an amino acid sequence



comprising one or more conservative amino acidtgutiens thereof, and the 4-1BBL protein
comprises SEQ ID NO:9, or an amino acid sequeng®gsing one or more conservative amino
acid substitutions thereof.

[0021] In an example, the disclosure provides an aAPQpeising a myeloid cell transduced
with one or more viral vectors, wherein the onenarre viral vectors comprise a nucleic acid
molecule encoding CD86 and a nucleic acid moleent®ding 4-1BBL, and wherein the
myeloid cell expresses a CD86 protein and a 4-1Biitein, wherein the nucleic acid molecule
encoding CD86 comprises a nucleic acid sequensetdsrth in SEQ ID NO:16 and the nucleic
acid molecule encoding 4-1BBL comprises a nucleid aequence as set forth in SEQ ID
NO:19.

[0022] In an example, the disclosure provides a methakpénding tumor infiltrating
lymphocytes (TILs), the method comprising the siepontacting a population of TILs with an
aAPC comprising a myeloid cell transduced with onenore viral vectors, wherein the one or
more viral vectors comprise a nucleic acid moleanleoding CD86 and a nucleic acid molecule
encoding 4-1BBL, wherein the myeloid cell express€D86 protein and a 4-1BBL protein,
and wherein the population of TILs is expandedarrexample, the method is ianvitro or an

ex vivomethod.

[0023] In an example, the disclosure provides a methakpénding a population of tumor

infiltrating lymphocytes (TILs), the method compnig the steps of:

(a) transducing a myeloid cell with one or more virattors to obtain a population of
artificial antigen presenting cells (aAPCs), wheriie one or more viral vectors
comprise a nucleic acid molecule encoding CD86andcleic acid molecule encoding
4-1BBL, and wherein the myeloid cell expresses 8&protein and a 4-1BBL protein,

and
(b) contacting the population of TILs with the popubatiof aAPCs in a cell culture medium.
[0024] In an example, the foregoing method isramitro or anex vivomethod.

[0025] In an example, the disclosure provides a metti@kpanding a population of tumor

infiltrating lymphocytes (TILs), the method compnig the steps of:

(a) transducing a myeloid cell with one or more virattors to obtain a population of



artificial antigen presenting cells (aAPCs), wherikie one or more viral vectors
comprise a nucleic acid molecule encoding CD86andcleic acid molecule encoding
4-1BBL, and wherein the myeloid cell expresses 8€&protein and a 4-1BBL protein,

and

(b) contacting the population of TILs with the poputatiof aAPCs in a cell culture medium,
wherein the cell culture medium further comprideg lat an initial concentration of
about 3000 IU/mL and OKT-3 antibody at an initiahcentration of about 30 ng/mL.

[0026] In an example, the foregoing method isramitro or anex vivomethod.

[0027] In an example, the disclosure provides a metti@kpanding a population of tumor
infiltrating lymphocytes (TILs), the method compnig the steps of:

(a) transducing a myeloid cell with one or more virattors to obtain a population of
artificial antigen presenting cells (aAPCs), wheriie one or more viral vectors
comprise a nucleic acid molecule encoding CD86andcleic acid molecule encoding
4-1BBL, and wherein the myeloid cell expresses 8&protein and a 4-1BBL protein,

and

(b) contacting the population of TILs with the popubatiof aAPCs in a cell culture medium,
wherein the population of APCs expands the popadati TILs by at least 50-fold over a

period of 7 days in a cell culture medium.
[0028] In an example, the foregoing method isramitro or anex vivomethod.

[0029] In an example, the disclosure provides a metti@kpanding a population of tumor

infiltrating lymphocytes (TILs), the method compnig the steps of:

(a) transducing a myeloid cell with one or more virattors to obtain a population of
artificial antigen presenting cells (aAPCs), wherisie one or more viral vectors
comprise a nucleic acid molecule encoding CD86aandcleic acid molecule encoding
4-1BBL, and wherein the myeloid cell expresses 8€&protein and a 4-1BBL protein,
and

(b) contacting the population of TILs with the popubatiof aAPCs in a cell culture medium,
wherein the myeloid cell endogenously expresses+{AIB/C, ICOS-L, and CD58.



[0030] In an example, the foregoing method isramitro or anex vivomethod.

[0031] In an example, the disclosure provides a metti@kpanding a population of tumor

infiltrating lymphocytes (TILs), the method compnig the steps of:

(a) transducing a myeloid cell with one or more virattors to obtain a population of
artificial antigen presenting cells (aAPCs), wherikie one or more viral vectors
comprise a nucleic acid molecule encoding CD86aandcleic acid molecule encoding
4-1BBL, and wherein the myeloid cell expresses 8&protein and a 4-1BBL protein,
and

(b) contacting the population of TILs with the popubatiof aAPCs in a cell culture medium,
wherein the myeloid cell is a MOLM-14 cell.

[0032] In an example, the foregoing method isramitro or anex vivomethod.

[0033] In an example, the disclosure provides a metti@kpanding a population of tumor

infiltrating lymphocytes (TILs), the method compnig the steps of:

(a) transducing a myeloid cell with one or more virattors to obtain a population of
artificial antigen presenting cells (aAPCs), wheriie one or more viral vectors
comprise a nucleic acid molecule encoding CD86andcleic acid molecule encoding
4-1BBL, and wherein the myeloid cell expresses 8&protein and a 4-1BBL protein,

and

(b) contacting the population of TILs with the poputatiof aAPCs in a cell culture medium,
wherein the myeloid cell is a MOLM-13 cell.

[0034] In an example, the foregoing method isramitro or anex vivomethod.

[0035] In an example, the disclosure provides a metti@kpanding a population of tumor

infiltrating lymphocytes (TILs), the method compnig the steps of:

(a) transducing a myeloid cell with one or more virattors to obtain a population of
artificial antigen presenting cells (aAPCs), wheriie one or more viral vectors
comprise a nucleic acid molecule encoding CD86andcleic acid molecule encoding
4-1BBL, and wherein the myeloid cell expresses 8&protein and a 4-1BBL protein,

and



(b) contacting the population of TILs with the poputatiof aAPCs in a cell culture medium,
wherein the myeloid cell is a EM-3 cell.

[0036] In an example, the foregoing method isramitro or anex vivomethod.

[0037] In an example, the disclosure provides a methakpénding a population of tumor

infiltrating lymphocytes (TILs), the method compnig the steps of:

(a) transducing a myeloid cell with one or more virattors to obtain a population of
artificial antigen presenting cells (aAPCs), wherisie one or more viral vectors
comprise a nucleic acid molecule encoding CD86andcleic acid molecule encoding
4-1BBL, and wherein the myeloid cell expresses 8€&protein and a 4-1BBL protein,
and

(b) contacting the population of TILs with the popubatiof aAPCs in a cell culture medium,

wherein the myeloid cell is a EM-2 cell.
[0038] In an example, the foregoing method isramitro or anex vivomethod.

[0039] In an example, the disclosure provides a metti@kpanding a population of tumor

infiltrating lymphocytes (TILs), the method compnig the steps of:

(a) transducing a myeloid cell with one or more virattors to obtain a population of
artificial antigen presenting cells (aAPCs), wherisie one or more viral vectors
comprise a nucleic acid molecule encoding CD86andcleic acid molecule encoding
4-1BBL, and wherein the myeloid cell expresses 8&protein and a 4-1BBL protein,
and

(b) contacting the population of TILs with the popubatiof aAPCs in a cell culture medium,
wherein the CD86 protein comprises an amino aajdesgce as set forth in SEQ ID
NO:8, or comprises an amino acid sequence comgrgsie or more conservative amino
acid substitutions thereof, and the 4-1BBL protmmprises an amino acid sequence as
set forth in SEQ ID NO:9, or comprises an amina &equence comprising one or
conservative amino acid substitutions thereof.

[0040] In an example, the disclosure provides a methakpénding a population of tumor
infiltrating lymphocytes (TILs), the method compnig the steps of:



(a) transducing a myeloid cell with one or more virattors to obtain a population of
artificial antigen presenting cells (aAPCs), wheriie one or more viral vectors
comprise a nucleic acid encoding CD86 and a nuelait encoding 4-1BBL, and

wherein the myeloid cell expresses a CD86 protethaa4-1BBL protein, and

(b) contacting the population of TILs with the poputatiof aAPCs in a cell culture medium,
wherein the nucleic acid encoding CD86 comprisesaeic acid sequence as set forth in
SEQ ID NO:16 and the nucleic acid encoding 4-1BBmmprises a nucleic acid sequence
as set forth in SEQ ID NO:19.

[0041] In an example, the disclosure provides a methakpénding a population of tumor

infiltrating lymphocytes (TILs), the method compnig the steps of:

(a) transducing a myeloid cell with one or more virattors to obtain a population of
artificial antigen presenting cells (aAPCs), wherikie one or more viral vectors
comprise a nucleic acid encoding CD86 and a nuel@it encoding 4-1BBL, and

wherein the myeloid cell expresses a CD86 protetha4-1BBL protein, and

(b) contacting the population of TILs with the popubatiof aAPCs in a cell culture medium,

wherein the expansion is performed using a gas gegha container.

[0042] In an example, the disclosure provides a methakpénding a population of tumor

infiltrating lymphocytes (TILs), the method compnig the steps of:

(a) transducing a myeloid cell with one or more virattors to obtain a population of
artificial antigen presenting cells (aAPCs), wherikie one or more viral vectors
comprise a nucleic acid encoding CD86 and a nuel@it encoding 4-1BBL, and

wherein the myeloid cell expresses a CD86 protethaa4-1BBL protein, and

(b) contacting the population of TILs with the poputatiof aAPCs in a cell culture medium,
wherein the ratio of the population of TILs to {hepulation of aAPCs is between 1 to
200 and 1 to 400.

[0043] In an example, the disclosure provides a methakpénding a population of tumor

infiltrating lymphocytes (TILs), the method compnig the steps of:

(a) transducing a myeloid cell with one or more virattors to obtain a population of

artificial antigen presenting cells (aAPCs), wheriie one or more viral vectors
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comprise a nucleic acid encoding CD86 and a nuel@it encoding 4-1BBL, and
wherein the myeloid cell expresses a CD86 protethaa4-1BBL protein, and

(b) contacting the population of TILs with the poputatiof aAPCs in a cell culture medium,
wherein the ratio of the population of TILs to {hepulation of aAPCs is about 1 to 300.

[0044] In an example, the disclosure provides a methakpénding tumor infiltrating
lymphocytes (TILs), the method comprising contagnpopulation of TILs comprising a
population of TILs with a myeloid artificial antiggoresenting cell (aAPC), wherein the myeloid
aAPC comprises at least two co-stimulatory ligahds specifically bind with at least two co-
stimulatory molecules on the TILs, wherein bindofghe co-stimulatory molecules with the co-
stimulatory ligand induces proliferation of the Fllthereby specifically expanding TILs, and
wherein the at least two co-stimulatory ligands pase CD86 and 4-1BBL. In an example, the

foregoing method is aim vitro or ex vivomethod.

[0045] In an example, the disclosure provides a methdrkafing a cancer with a population

of tumor infiltrating lymphocytes (TILs) comprisirige steps of:
(a) obtaining a first population of TILs from anor resected from a patient;

(b) performing a rapid expansion of the first plapion of TILs using a population of
myeloid artificial antigen presenting cells (myel@APCSs) in a cell culture medium to
obtain a second population of TILs, wherein theosdgopulation of TILs is at least 50-
fold greater in number than the first populatiorTdfs after 7 days from the start of the

rapid expansion; and

(c) administering a therapeutically effective pmrtof the second population of TILs to a

patient with the cancer,

wherein the myeloid aAPCs endogenously expressésAB/C, ICOS-L, and CD58, and
wherein the myeloid aAPCs are transduced to ex@r€X386 protein and a 4-1BBL protein.

[0046] In an example, the disclosure provides a popmratf tumor infiltrating lymphocytes
(TILs) for use in treating cancer, wherein the THre a second population of TILs and are

obtainable from a method comprising the steps of:

(a) performing a rapid expansion of a first pogataof TILs using a population of myeloid

artificial antigen presenting cells (myeloid aAP@sa cell culture medium to obtain the
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second population of TILs, wherein the TILs are/dnbeen obtained from a tumor
resected from a patient, and wherein the secondlabpn of TILs is at least 50-fold
greater in number than the first population of Téfter 7 days from the start of the rapid

expansion; and

wherein the myeloid aAPCs endogenously expressésAB/C, ICOS-L, and CD58, and
wherein the myeloid aAPCs are transduced to exar€X386 protein and a 4-1BBL protein.

[0047] In an example, the disclosure provides a mettidckating a cancer with a population

of tumor infiltrating lymphocytes (TILs) comprisirige steps of:
(a) obtaining a first population of TILs from anor resected from a patient;

(b) performing a rapid expansion of the first plapion of TILs using a population of
myeloid artificial antigen presenting cells (myel@APCSs) in a cell culture medium to
obtain a second population of TILs, wherein theosdgopulation of TILs is at least 50-
fold greater in number than the first populatiorTdfs after 7 days from the start of the

rapid expansion; and

(c) administering a therapeutically effective pmrtof the second population of TILs to a

patient with the cancer,

wherein the myeloid aAPCs endogenously expressésAIB/C, ICOS-L, and CD58,
wherein the myeloid aAPCs are transduced to ex@r€X386 protein and a 4-1BBL protein,
wherein the myeloid aAPCs comprise MOLM-14 celissduced with one or more viral
vectors, and wherein the one or more viral veatoraprise a nucleic acid encoding CD86
and a nucleic acid encoding 4-1BBL, and whereinMi@_M-14 cells express a CD86
protein and a 4-1BBL protein.

[0048] In an example, the disclosure provides a populaifdumor infiltrating cells (TILs) for
use in treating a cancer, wherein the populatiohlb$ is a second population of TILs and is

obtainable by a process comprising:

(a) performing a rapid expansion of a first populatdT ILs using a population of myeloid
artificial antigen presenting cells (myeloid aAP@sa cell culture medium to obtain the
second population of TILs, wherein the first popioia of TILs are/have been obtained

from a tumor resected from a patient, wherein ge®sd population of TILs is at least
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50-fold greater in number than the first populatidTILs after 7 days from the start of
the rapid expansion;

wherein the myeloid aAPCs endogenously expressésAIB/C, ICOS-L, and CD58,
wherein the myeloid aAPCs are transduced to ex@r€X386 protein and a 4-1BBL protein,
wherein the myeloid aAPCs comprise MOLM-14 celissduced with one or more viral
vectors, and wherein the one or more viral veatoraprise a nucleic acid encoding CD86
and a nucleic acid encoding 4-1BBL, and whereinMi@_M-14 cells express a CD86
protein and a 4-1BBL protein.

[0049] In an example, the disclosure provides a mettidckating a cancer with a population

of tumor infiltrating lymphocytes (TILs) comprisirige steps of:
(a) obtaining a first population of TILs from anor resected from a patient;

(b) performing a rapid expansion of the first plapion of TILs using a population of
myeloid artificial antigen presenting cells (myel@APCSs) in a cell culture medium to
obtain a second population of TILs, wherein theoedgopulation of TILs is at least 50-
fold greater in number than the first populatiorTdfs after 7 days from the start of the
rapid expansion; and

(c) administering a therapeutically effective pmrtof the second population of TILs to a

patient with the cancer,

wherein the myeloid aAPCs endogenously expressésAIB/C, ICOS-L, and CD58,
wherein the myeloid aAPCs are transduced to ex@r€X386 protein and a 4-1BBL protein,
wherein the myeloid aAPCs comprise EM-3 cells tdaised with one or more viral vectors,
and wherein the one or more viral vectors compisecleic acid encoding CD86 and a
nucleic acid encoding 4-1BBL, and wherein the ENEBs express a CD86 protein and a 4-
1BBL protein.

[0050] In an example, the disclosure provides a populaifdumor infiltrating lymphocytes
(TILs) for use in treating a cancer, the populatdILs being a second population of TILs and
obtainable by a process comprising:

(a) performing a rapid expansion of a first pogataof TILs using a population of myeloid

artificial antigen presenting cells (myeloid aAP@sa cell culture medium to obtain the
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second population of TILs, wherein the first popioia of TILs are/have been obtained
from a tumor resected from a patient, and whetesecond population of TILs is at
least 50-fold greater in number than the first gapon of TILs after 7 days from the

start of the rapid expansion; and

wherein the myeloid aAPCs endogenously expressésAIB/C, ICOS-L, and CD58,
wherein the myeloid aAPCs are transduced to ex@r€X386 protein and a 4-1BBL protein,
wherein the myeloid aAPCs comprise EM-3 cells tdaieed with one or more viral vectors,
and wherein the one or more viral vectors compisecleic acid encoding CD86 and a
nucleic acid encoding 4-1BBL, and wherein the ENEBs express a CD86 protein and a 4-
1BBL protein.

[0051] In an example, the disclosure provides a mettidckating a cancer with a population
of tumor infiltrating lymphocytes (TILs) comprisirige steps of:

(a) obtaining a first population of TILs from anor resected from a patient;

(b) performing a rapid expansion of the first plagpion of TILs using a population of
myeloid artificial antigen presenting cells (myel@APCSs) in a cell culture medium to
obtain a second population of TILs, wherein theoedgopulation of TILs is at least 50-
fold greater in number than the first populatiorTdfs after 7 days from the start of the
rapid expansion; and

(c) administering a therapeutically effective pmtof the second population of TILs to a

patient with the cancer,

wherein the myeloid aAPCs endogenously expressésAIB/C, ICOS-L, and CD58,
wherein the myeloid aAPCs are transduced to ex@r€X386 protein and a 4-1BBL protein,

and wherein the rapid expansion is performed oyared not greater than 14 days.

[0052] In an example, the disclosure provides a populadfdumor infiltrating lymphocytes
(TILs) for use in treating a cancer, wherein theydation of TILs is a second population and is
obtainable by a method comprising the steps of:

(a) performing a rapid expansion of the first populatad TILs using a population of
myeloid artificial antigen presenting cells (myel@APCSs) in a cell culture medium to

obtain the second population of TILs, wherein theosid population of TILs is at least
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50-fold greater in number than the first populatidTILs after 7 days from the start of
the rapid expansion, wherein the myeloid aAPCs gadously express HLA-A/B/C,
ICOS-L and CD58, wherein the myeloid aAPCs aresuaced to express a CD86
protein and a 4-1BBL protein, and wherein the rapigansion is performed over a

period not greater than 14 days.

[0053] In an example, the disclosure provides a metlidckating a cancer with a population

of tumor infiltrating lymphocytes (TILs) comprisirige steps of:
(a) obtaining a first population of TILs from anor resected from a patient;

(b) performing a rapid expansion of the first plapion of TILs using a population of
myeloid artificial antigen presenting cells (myel@APCSs) in a cell culture medium to
obtain a second population of TILs, wherein theosdgopulation of TILs is at least 50-
fold greater in number than the first populationTdfs after 7 days from the start of the

rapid expansion; and

(c) administering a therapeutically effective pmrtof the second population of TILs to a

patient with the cancer,

wherein the myeloid aAPCs endogenously expressésAB/C, ICOS-L, and CD58,
wherein the myeloid aAPCs are transduced to ex@r€X386 protein and a 4-1BBL protein,
and wherein the cell culture medium further comgmili_-2 at an initial concentration of
about 3000 IU/mL and OKT-3 antibody at an initiahcentration of about 30 ng/mL.

[0054] In an example, the disclosure provides a populadfdumor infiltrating lymphocytes
(TILs) for use in treating a cancer, the populatéILs being a second population of TILs and

obtainable by a process comprising:

(a) performing a rapid expansion of a first pogataof TILs using a population of myeloid
artificial antigen presenting cells (myeloid aAP@sh cell culture medium to obtain the
second population of TILs, wherein the first popiola of TILs are/have been obtained
from a tumor resected from a patient, and whetesecond population of TILs is at
least 50-fold greater in number than the first gapon of TILs after 7 days from the
start of the rapid expansion; and wherein the mgeddPCs endogenously express
HLA-A/B/C, ICOS-L, and CD58, wherein the myeloid B&s are transduced to express
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a CD86 protein and a 4-1BBL protein, and whereedéll culture medium further
comprises IL-2 at an initial concentration of ab8000 IU/mL and OKT-3 antibody at

an initial concentration of about 30 ng/mL.

[0055] In an example, the disclosure provides a metlidckating a cancer with a population

of tumor infiltrating lymphocytes (TILs) comprisirige steps of:
(a) obtaining a first population of TILs from anor resected from a patient;

(b) performing a rapid expansion of the first plapion of TILs using a population of
myeloid artificial antigen presenting cells (myel@APCSs) in a cell culture medium to
obtain a second population of TILs, wherein theosdgopulation of TILs is at least 50-
fold greater in number than the first populationTdfs after 7 days from the start of the

rapid expansion; and

(c) administering a therapeutically effective pmrtof the second population of TILs to a

patient with the cancer,

wherein the myeloid aAPCs endogenously expressésAB/C, ICOS-L, and CD58,
wherein the myeloid aAPCs are transduced to exar€X386 protein and a 4-1BBL protein,

and wherein the expansion is performed using gaseable container.

[0056] In an example, the disclosure provides a populaifdumor infiltrating lymphocytes
(TILs) for use in treating a cancer, the populatdILs being a second population of TILs and

obtainable by a process comprising:

(a) performing a rapid expansion of a first pogataof TILs using a population of myeloid
artificial antigen presenting cells (myeloid aAP@sa cell culture medium to obtain the
second population of TILs, wherein the first popiola of TILs are/ have been obtained
from a tumor resected from a patient, and whetersecond population of TILs is at
least 50-fold greater in number than the first gapon of TILs after 7 days from the
start of the rapid expansion; and wherein the mgeldPCs endogenously express
HLA-A/B/C, ICOS-L, and CD58, wherein the myeloid B&s are transduced to express
a CD86 protein and a 4-1BBL protein, and whereeekpansion is performed using a

gas permeable container.
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[0057] In an example, the disclosure provides a methdckafing a cancer with a population of
tumor infiltrating lymphocytes (TILs) comprisingélsteps of:

(a) obtaining a first population of TILs from anor resected from a patient;

(b) performing a rapid expansion of the first plagpion of TILs using a population of
myeloid artificial antigen presenting cells (myel@APCSs) in a cell culture medium to
obtain a second population of TILs, wherein theoedgopulation of TILs is at least 50-
fold greater in number than the first populationTdfs after 7 days from the start of the
rapid expansion; and

(c) administering a therapeutically effective pmrtof the second population of TILs to a
patient with the cancer;

wherein the myeloid aAPCs endogenously expressésAB/C, ICOS-L, and CD58,
wherein the myeloid aAPCs are transduced to ex@r€X386 protein and a 4-1BBL protein,
and wherein the ratio of the second populationlbgTo the population of aAPCs is between
1 to 200 and 1 to 400.

[0058] In an example, the disclosure provides a populaifdumor infiltrating cells (TILs) for
use in treating a cancer, the population of TILsip@ second population of TILs and obtainable
by a process comprising the steps of:

(a) performing a rapid expansion of a first pogalaof TILs using a population of myeloid
artificial antigen presenting cells (myeloid aAP@sa cell culture medium to obtain the
second population of TILs, wherein the first popioka of TILs is/ has been obtained
from a tumor resected from a patient, and whetersecond population of TILs is at
least 50-fold greater in number than the first gapon of TILs after 7 days from the

start of the rapid expansion; and

wherein the myeloid aAPCs endogenously expressésAB/C, ICOS-L, and CD58,
wherein the myeloid aAPCs are transduced to exar€X386 protein and a 4-1BBL protein,
and wherein the ratio of the second populationlbTo the population of aAPCs is between
1 to 200 and 1 to 400. In certain examples, thie od the second population of TILs to the
population of aAPCs is about 1 to 300.
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[0059] In an example, the disclosure provides a methdrkeafing a cancer with a population of

tumor infiltrating lymphocytes (TILs) comprisingélsteps of:
(a) obtaining a first population of TILs from anor resected from a patient;

(b) performing a rapid expansion of the first plagpion of TILs using a population of
myeloid artificial antigen presenting cells (myel@APCSs) in a cell culture medium to
obtain a second population of TILs, wherein theoedgopulation of TILs is at least 50-
fold greater in number than the first populationTdfs after 7 days from the start of the

rapid expansion; and

(c) administering a therapeutically effective pmrtof the second population of TILs to a

patient with the cancer;

wherein the myeloid aAPCs endogenously expressésAB/C, ICOS-L, and CD58,
wherein the myeloid aAPCs are transduced to ex@ar€X386 protein and a 4-1BBL protein,
and wherein the ratio of the second populationlbéTo the population of aAPCs is about 1
to 300.

[0060] In an example, the disclosure provides a methdrkafing a cancer with a population

of tumor infiltrating lymphocytes (TILs) comprisirige steps of:
(a) obtaining a first population of TILs from anor resected from a patient;

(b) performing a rapid expansion of the first plagpion of TILs using a population of
myeloid artificial antigen presenting cells (myel@APCSs) in a cell culture medium to
obtain a second population of TILs, wherein theoedgopulation of TILs is at least 50-
fold greater in number than the first populationTdfs after 7 days from the start of the

rapid expansion; and

(c) administering a therapeutically effective pmrtof the second population of TILs to a

patient with the cancer;

wherein the myeloid aAPCs endogenously expressésAB/C, ICOS-L, and CD58,
wherein the myeloid aAPCs are transduced to ex@r€X386 protein and a 4-1BBL protein,
wherein the cancer is selected from the group stingiof melanoma, ovarian cancer,
cervical cancer, non-small-cell lung cancer (NSCL@)g cancer, bladder cancer, breast

cancer, cancer caused by human papilloma virus| &ied neck cancer, renal cancer, and
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renal cell carcinoma.

[0061] In an example, the disclosure provides a populaifdumor infiltrating lymphocytes
(TILs) for use in treating a cancer, the populatéILs being a second population of TILs and

obtainable by a method comprising the steps of:

(a) performing a rapid expansion of a first pogalaof TILs using a population of myeloid
artificial antigen presenting cells (myeloid aAP@sa cell culture medium to obtain the
second population of TILs, wherein the first popiola of TILs is/has been obtained from
a tumor resected from a patient, and wherein tbersepopulation of TILs is at least 50-
fold greater in number than the first populationTdfs after 7 days from the start of the

rapid expansion; and

wherein the myeloid aAPCs endogenously expressésAB/C, ICOS-L, and CD58,
wherein the myeloid aAPCs are transduced to exar€X386 protein and a 4-1BBL protein,
wherein the cancer is selected from the group stingiof melanoma, ovarian cancer,
cervical cancer, non-small-cell lung cancer (NSCL@)g cancer, bladder cancer, breast
cancer, cancer caused by human papilloma virusl &ed neck cancer, renal cancer, and

renal cell carcinoma.

[0062] In an example, the disclosure provides a metlidckating a cancer with a population

of tumor infiltrating lymphocytes (TILs) comprisirige steps of:
(a) obtaining a first population of TILs from anor resected from a patient;

(b) performing an initial expansion of the firgigulation of TILs in a first cell culture
medium to obtain a second population of TILs, whretlee second population of TILs is
at least 5-fold greater in number than the firgiyation of TILs, and wherein the first

cell culture medium comprises IL-2;

(c) performing a rapid expansion of the secondufain of TILs using a population of
myeloid artificial antigen presenting cells (aAP@sa second cell culture medium to
obtain a third population of TILs, wherein the thpopulation of TILs is at least 50-fold
greater in number than the second population o§ Bliter 7 days from the start of the

rapid expansion; and wherein the second cell cilteedium comprises IL-2 and OKT-3;

(d) administering a therapeutically effective pmrtof the third population of TILs to a
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patient with the cancer.

[0063] In an example, the disclosure provides a mettidckating a cancer with a population

of tumor infiltrating lymphocytes (TILs) comprisirige steps of:
(a) obtaining a first population of TILs from anor resected from a patient;

(b) performing an initial expansion of the firgigulation of TILs in a first cell culture
medium to obtain a second population of TILs, wiretiee second population of TILs is
at least 5-fold greater in number than the firgiyation of TILs, and wherein the first

cell culture medium comprises IL-2;

(c) performing a rapid expansion of the secondufain of TILs using a population of
myeloid artificial antigen presenting cells (aAP@sa second cell culture medium to
obtain a third population of TILs, wherein the thpopulation of TILs is at least 50-fold
greater in number than the second population o Hiter 7 days from the start of the

rapid expansion; and wherein the second cell cilteedium comprises IL-2 and OKT-3;

(d) administering a therapeutically effective pmrtof the third population of TILs to a

patient with the cancer,

wherein the myeloid aAPCs comprise MOLM-14 celissduced with one or more viral
vectors, wherein the one or more viral vectors adgepa nucleic acid encoding CD86 and a
nucleic acid encoding 4-1BBL, and wherein the MOlL¥Icells express a CD86 protein and
a 4-1BBL protein.

[0064] In an example, the disclosure provides a methdrkafing a cancer with a population

of tumor infiltrating lymphocytes (TILs) comprisirige steps of:
(a) obtaining a first population of TILs from anor resected from a patient;

(b) performing an initial expansion of the firgigulation of TILs in a first cell culture
medium to obtain a second population of TILs, wiretiee second population of TILs is
at least 5-fold greater in number than the firgiygation of TILs, and wherein the first

cell culture medium comprises IL-2;

(c) performing a rapid expansion of the secondupadjon of TILs using a population of

myeloid artificial antigen presenting cells (aAP@sa second cell culture medium to
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obtain a third population of TILs, wherein the thpopulation of TILs is at least 50-fold
greater in number than the second population o Hiter 7 days from the start of the

rapid expansion; and wherein the second cell cilteedium comprises IL-2 and OKT-3;

(d) administering a therapeutically effective pmrtof the third population of TILs to a

patient with the cancer,

wherein the myeloid aAPCs comprise EM-3 cells tdaieed with one or more viral vectors,
wherein the one or more viral vectors comprise@aic acid encoding CD86 and a nucleic
acid encoding 4-1BBL, and wherein the EM-3 cellpress a CD86 protein and a 4-1BBL

protein.

[0065] In an example, the disclosure provides a populaifdumor infiltrating lymphocytes
(TILs) for use in treating a cancer, wherein theydation of TILs is a third population of TILs

and obtainable by a method comprising the steps of:

(a) performing an initial expansion of a first poputatiof TILs in a first cell culture medium
to obtain a second population of TILs, whereinfitat population of TILs is/ has been
obtained from a tumor resected from a patient,vamerein the second population of
TILs is at least 5-fold greater in number thanfiret population of TILs, and wherein the

first cell culture medium comprises IL-2;

(b) performing a rapid expansion of the second popratif TILs using a population of
myeloid artificial antigen presenting cells (aAP@sa second cell culture medium to
obtain the third population of TILs, wherein th&dpopulation of TILs is at least 50-
fold greater in number than the second populatfofilcs after 7 days from the start of
the rapid expansion; and wherein the second ckllreumedium comprises IL-2 and
OKT-3.

[0066] In an example, the myeloid aAPCs comprise MOLMeéHs transduced with one or
more viral vectors, wherein the one or more viedters comprise a nucleic acid encoding CD86
and a nucleic acid encoding 4-1BBL, and whereinMi@d_M-14 cells express a CD86 protein
and a 4-1BBL protein. In an example, the myel@tisccomprise MOLM-13 cells transduced
with one or more viral vectors, wherein the onenarre viral vectors comprise a nucleic acid

encoding CD86 and a nucleic acid encoding 4-1BBd, &herein the MOLM-13 cells express a
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CD86 protein and a 4-1BBL protein. In certain epéan, the myeloid cells comprise EM-3 cells
transduced with one or more viral vectors, whetie@one or more viral vectors comprise a
nucleic acid encoding CD86 and a nucleic acid eimgpd-1BBL, and wherein the EM-3 cells
express a CD86 protein and a 4-1BBL protein. hage examples, the myeloid cells comprise
EM-2 cells transduced with one or more viral vestavherein the one or more viral vectors
comprise a nucleic acid encoding CD86 and a nuelait encoding 4-1BBL, and wherein the

EM-2 cells express a CD86 protein and a 4-1BBLeot

[0067] In an example, the disclosure provides a metlidckating a cancer with a population

of tumor infiltrating lymphocytes (TILs) comprisirige steps of:
(a) obtaining a first population of TILs from anor resected from a patient;

(b) performing an initial expansion of the firgigulation of TILs in a first cell culture
medium to obtain a second population of TILs, whretlee second population of TILs is
at least 5-fold greater in number than the firgiyation of TILs, and wherein the first

cell culture medium comprises IL-2;

(c) performing a rapid expansion of the secondufadn of TILs using a population of
myeloid artificial antigen presenting cells (aAP@sa second cell culture medium to
obtain a third population of TILs, wherein the thpopulation of TILs is at least 50-fold
greater in number than the second population o§ Bliter 7 days from the start of the

rapid expansion; and wherein the second cell ailtuedium comprises IL-2 and OKT-3;

(d) treating the patient with a non-myeloablatiwmphodepletion regimen, wherein the non-
myeloablative lymphodepletion regimen comprisesstieps of administration of
cyclophosphamide at a dose of 60 mfdttay for two days followed by administration of
fludarabine at a dose of 25 md/duay for five days:

(e) administering a therapeutically effective mortof the third population of TILs to a

patient with the cancer; and

(f) treating the patient with a high-dose IL-2 iragn, wherein the high-dose IL-2 regimen
comprises 600,000 or 720,000 1U/kg of aldesleukimiaistered as a 15-minute bolus

intravenous infusion every eight hours until tofere;

wherein the myeloid aAPCs comprise MOLM-14 celissduced with one or more viral
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vectors, wherein the one or more viral vectors adgepa nucleic acid encoding CD86 and a
nucleic acid encoding 4-1BBL, and wherein the MOlLK¥Icells express a CD86 protein and
a 4-1BBL protein.

[0068] In an example, the disclosure provides a methdreafing a cancer with a population

of tumor infiltrating lymphocytes (TILs) comprisirige steps of:
(a) obtaining a first population of TILs from anor resected from a patient;

(b) performing an initial expansion of the firgigulation of TILs in a first cell culture
medium to obtain a second population of TILs, whretlee second population of TILs is
at least 5-fold greater in number than the firgiyation of TILs, and wherein the first

cell culture medium comprises IL-2;

(c) performing a rapid expansion of the secondufain of TILs using a population of
myeloid artificial antigen presenting cells (aAP@sa second cell culture medium to
obtain a third population of TILs, wherein the thpopulation of TILs is at least 50-fold
greater in number than the second population o§ Blfter 7 days from the start of the

rapid expansion; and wherein the second cell cilteedium comprises IL-2 and OKT-3;

(d) treating the patient with a non-myeloablatiwmphodepletion regimen, wherein the non-
myeloablative lymphodepletion regimen comprisesstieps of administration of
cyclophosphamide at a dose of 60 mf¢tay for two days followed by administration of
fludarabine at a dose of 25 md/duay for five days:

(e) administering a therapeutically effective mortof the third population of TILs to a

patient with the cancer; and

(f) treating the patient with a high-dose IL-2 iragn, wherein the high-dose IL-2 regimen
comprises 600,000 or 720,000 1U/kg of aldesleukimiaistered as a 15-minute bolus
intravenous infusion every eight hours until tofere;

wherein the myeloid aAPCs comprise EM-3 cells tdaieed with one or more viral vectors,
wherein the one or more viral vectors comprise@aici acid encoding CD86 and a nucleic
acid encoding 4-1BBL, and wherein the EM-3 cellpress a CD86 protein and a 4-1BBL

protein.
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[0069] In an example, the disclosure provides a populaifdcumor infiltrating lymphocytes
(TILs) for use in treating a cancer, wherein theydation of TILs are a third population of TILs

and obtainable by a method comprising the steps of:

(a) an initial expansion of a first population of Tllrsa first cell culture medium to obtain a
second population of TILs, wherein the first popiola of TILs is/ has been obtained
from a tumor resected from a patient, and whetesecond population of TILs is at
least 5-fold greater in number than the first papah of TILs, and wherein the first cell

culture medium comprises IL-2; and

(b) performing a rapid expansion of the second popaati TILs using a population of
myeloid artificial antigen presenting cells (aAP@sa second cell culture medium to
obtain the third population of TILs, wherein thé&dhpopulation of TILs is at least 50-
fold greater in number than the second populatfofilcs after 7 days from the start of
the rapid expansion; and wherein the second ckllreumedium comprises IL-2 and
OKT-3;

and further wherein the population of TILs is faln@nistration to a patient in combination with
a non-myeloablative lymphodepletion regimen, whetbe non-myeloablative lymphodepletion
regimen comprises cyclophosphamide which is foriathtnation at a dose of 60 mgffday for
two days followed by fludarabine which is for adistration at a dose of 25 mgffday for five
days and further wherein the population of TILfisadministration in combination with a high-
dose IL-2 regimen, wherein the high-dose IL-2 reginscomprises 600,000 or 720,000 IU/kg of
aldesleukin for administration as a 15-minute bahiiavenous infusion every eight hours until
tolerance. In certain examples, the populationlb§Ts for administration prior to the high-dose

IL-2 regimen and subsequent to the non-myeloalddyimmphodepletion regimen.

[0070] In certain examples, the myeloid aAPCs compri§# M-14 cells transduced with one
or more viral vectors, wherein the one or morelviegtors comprise a nucleic acid encoding
CD86 and a nucleic acid encoding 4-1BBL, and wimetlee¢ MOLM-14 cells express a CD86
protein and a 4-1BBL protein. the myeloid aAPCspdse MOLM-13 cells transduced with
one or more viral vectors, wherein the one or nwina vectors comprise a nucleic acid
encoding CD86 and a nucleic acid encoding 4-1BBd, @herein the MOLM-13 cells express a
CD86 protein and a 4-1BBL protein. In certain epéan, the myeloid aAPCs comprise EM-3
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cells transduced with one or more viral vectorsergin the one or more viral vectors comprise a
nucleic acid encoding CD86 and a nucleic acid eimgpd-1BBL, and wherein the EM-3 cells
express a CD86 protein and a 4-1BBL protein.

[0071] In an example, the population of TILs is for usé¢he treating of a cancer selected from
the group consisting of melanoma, ovarian canegvical cancer, non-small-cell lung cancer
(NSCLC), lung cancer, bladder cancer, breast casaeacer caused by human papilloma virus,

head and neck cancer, renal cancer, and renaaselhoma.

[0072] In an example, the disclosure provides a mettidckating a cancer with a population

of tumor infiltrating lymphocytes (TILs) comprisirige steps of:
(a) obtaining a first population of TILs from anor resected from a patient;

(b) performing an initial expansion of the firgigulation of TILs in a first cell culture
medium to obtain a second population of TILs, wiretiee second population of TILs is
at least 5-fold greater in number than the firgiyation of TILs, and wherein the first

cell culture medium comprises IL-2;

(c) performing a rapid expansion of the secondufain of TILs using a population of
myeloid artificial antigen presenting cells (aAP@sa second cell culture medium to
obtain a third population of TILs, wherein the thpopulation of TILs is at least 50-fold
greater in number than the second population o§Blfter 7 days from the start of the
rapid expansion; and wherein the second cell cilteedium comprises IL-2 and OKT-3;

and

(d) administering a therapeutically effective pmrtof the third population of TILs to a

patient with the cancer,

wherein IL-2 is present at an initial concentratadrabout 3000 IU/mL and OKT-3 antibody
is present at an initial concentration of aboun80nL in the second cell culture medium.

[0073] In an example, the disclosure provides a populadfdumor infiltrating lymphocytes
(TILs) for use in treating a cancer, wherein theydation of TILs is a third population of TILs

and is obtainable by a method comprising the steps:

(a) performing an initial expansion of a first poputetiof TILs in a first cell culture medium

to obtain a second population of TILs, whereinftret population of TILs is/has been
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obtained from a tumor resected from a patient,vanerein the second population of
TILs is at least 5-fold greater in number thanfiret population of TILs, and wherein the

first cell culture medium comprises IL-2; and

(b) performing a rapid expansion of the second popratif TILs using a population of
myeloid artificial antigen presenting cells (aAP@sa second cell culture medium to
obtain the third population of TILs, wherein th&dpopulation of TILs is at least 50-
fold greater in number than the second populatiofllcs after 7 days from the start of
the rapid expansion; and wherein the second cklreumedium comprises IL-2 and
OKT-3; wherein IL-2 is present at an initial contration of about 3000 IU/mL and
OKT-3 antibody is present at an initial concentmatof about 30 ng/mL in the second

cell culture medium.

[0074] In an example, the disclosure provides a metlidckating a cancer with a population

of tumor infiltrating lymphocytes (TILs) comprisirige steps of:
(a) obtaining a first population of TILs from anor resected from a patient;

(b) performing an initial expansion of the firgigulation of TILs in a first cell culture
medium to obtain a second population of TILs, whretlee second population of TILs is
at least 5-fold greater in number than the firgiyation of TILs, and wherein the first

cell culture medium comprises IL-2;

(c) performing a rapid expansion of the secondufain of TILs using a population of
myeloid artificial antigen presenting cells (aAP@sa second cell culture medium to
obtain a third population of TILs, wherein the thpopulation of TILs is at least 50-fold
greater in number than the second population o§ Bliter 7 days from the start of the
rapid expansion; and wherein the second cell cilteedium comprises IL-2 and OKT-3;

and

(d) administering a therapeutically effective pmrtof the third population of TILs to a

patient with the cancer,

wherein the rapid expansion is performed over ggderot greater than 14 days.
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[0075] In an example, the disclosure provides a populaifdumor infiltrating lymphocytes
(TILs) for use in treating a cancer, wherein theydation of TILs is a third population of TILs

and is obtainable by a method comprising the steps:

(a) performing an initial expansion of a first poputatiof TILs in a first cell culture medium
to obtain a second population of TILs, whereinfirat population of TILs is/has been
obtained from a tumor resected from a patient,vamerein the second population of
TILs is at least 5-fold greater in number thanfiret population of TILs, and wherein the

first cell culture medium comprises IL-2; and

(b) performing a rapid expansion of the second popadati TILs using a population of
myeloid artificial antigen presenting cells (aAP@sa second cell culture medium to
obtain the third population of TILs, wherein th&dhpopulation of TILs is at least 50-
fold greater in number than the second populatfofllcs after 7 days from the start of
the rapid expansion; and wherein the second ckllreumedium comprises IL-2 and

OKT-3; wherein the rapid expansion is performedr@vperiod not greater than 14 days.

[0076] In example, the disclosure provides a methodeatting a cancer with a population of

tumor infiltrating lymphocytes (TILs) comprisingdtsteps of:
(a) obtaining a first population of TILs from anor resected from a patient;

(b) performing an initial expansion of the firstqusation of TILs in a first cell culture
medium to obtain a second population of TILs, wiretiee second population of TILs is
at least 5-fold greater in number than the firgiyation of TILs, and wherein the first

cell culture medium comprises IL-2;

(c) performing a rapid expansion of the secondufain of TILs using a population of
myeloid artificial antigen presenting cells (aAP@sa second cell culture medium to
obtain a third population of TILs, wherein the thpopulation of TILs is at least 50-fold
greater in number than the second population o§Blfter 7 days from the start of the
rapid expansion; and wherein the second cell cilteedium comprises IL-2 and OKT-3;

and

(d) administering a therapeutically effective pmrtof the third population of TILs to a

patient with the cancer,
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wherein the initial expansion is performed usirgpa permeable container.

[0077] In an example, the disclosure provides a methdrkafing a cancer with a population

of tumor infiltrating lymphocytes (TILs) comprisirige steps of:
(a) obtaining a first population of TILs from anor resected from a patient;

(b) performing an initial expansion of the firgigulation of TILs in a first cell culture
medium to obtain a second population of TILs, wiretiee second population of TILs is
at least 5-fold greater in number than the firgiyation of TILs, and wherein the first

cell culture medium comprises IL-2;

(c) performing a rapid expansion of the secondufadn of TILs using a population of
myeloid artificial antigen presenting cells (aAP@sa second cell culture medium to
obtain a third population of TILs, wherein the thpopulation of TILs is at least 50-fold
greater in number than the second population o§Bifter 7 days from the start of the
rapid expansion; and wherein the second cell cilteedium comprises IL-2 and OKT-3;

and

(d) administering a therapeutically effective pmrtof the third population of TILs to a

patient with the cancer,
wherein the rapid expansion is performed usingsapgameable container.

[0078] In an example, the disclosure provides a populaifdumor infiltrating lymphocytes
(TILs) for use in treating a cancer, wherein theydation of TILs is a third population of TILs

and is obtainable by a method comprising the steps:

(a) performing an initial expansion of a first poputatiof TILs in a first cell culture medium
to obtain a second population of TILs, whereinfirat population of TILs is/has been
obtained from a tumor resected from a patient,vamerein the second population of
TILs is at least 5-fold greater in number thanfiret population of TILs, and wherein the

first cell culture medium comprises IL-2;

(b) performing a rapid expansion of the second popratif TILs using a population of
myeloid artificial antigen presenting cells (aAP@sa second cell culture medium to
obtain the third population of TILs, wherein th&dhpopulation of TILs is at least 50-

fold greater in number than the second populatfofilcs after 7 days from the start of
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the rapid expansion; and wherein the second ckllreumedium comprises IL-2 and
OKT-3; wherein the initial expansion and/or theidagxpansion is performed using a

gas-permeable container.

[0079] In an example, the disclosure provides a methdckeating a cancer with a population of

tumor infiltrating lymphocytes (TILs) comprisingdtsteps of:
(a) obtaining a first population of TILs from anor resected from a patient;

(b) performing an initial expansion of the firgigulation of TILs in a first cell culture
medium to obtain a second population of TILs, whretiee second population of TILs is
at least 5-fold greater in number than the firgigation of TILs, and wherein the first

cell culture medium comprises IL-2;

(c) performing a rapid expansion of the second fadjmun of TILs using a population of
myeloid artificial antigen presenting cells (aAP@sa second cell culture medium to
obtain a third population of TILs, wherein the thpopulation of TILs is at least 50-fold
greater in number than the second population o§ Blfter 7 days from the start of the

rapid expansion; and wherein the second cell cilteedium comprises IL-2 and OKT-3;

(d) administering a therapeutically effective pmrtof the third population of TILs to a

patient with the cancer,

wherein the ratio of the second population of Tih.she population of aAPCs in the rapid

expansion is between 1 to 80 and 1 to 400.

[0080] In an example, the disclosure provides a methdrkafing a cancer with a population

of tumor infiltrating lymphocytes (TILs) comprisirige steps of:
(a) obtaining a first population of TILs from anor resected from a patient;

(b) performing an initial expansion of the firgigulation of TILs in a first cell culture
medium to obtain a second population of TILs, wiretiee second population of TILs is
at least 5-fold greater in number than the firgiyation of TILs, and wherein the first

cell culture medium comprises IL-2;

(c) performing a rapid expansion of the secondupadjon of TILs using a population of

myeloid artificial antigen presenting cells (aAP@sa second cell culture medium to
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obtain a third population of TILs, wherein the thpopulation of TILs is at least 50-fold
greater in number than the second population o Hiter 7 days from the start of the

rapid expansion; and wherein the second cell cilteedium comprises IL-2 and OKT-3;

(d) administering a therapeutically effective pmrtof the third population of TILs to a
patient with the cancer,

wherein the ratio of the second population of Tih.$he population of aAPCs in the rapid
expansion is about 1 to 300.

[0081] In an example, the disclosure provides a populaifdcumor infiltrating lymphocytes
(TILs) for use in treating a cancer, wherein theydation of TILs is a third population of TILs
and is obtainable by a method comprising the steps:

(a) performing an initial expansion of a first poputatiof TILs in a first cell culture medium
to obtain a second population of TILs, whereinftret population of TILs is/has been
obtained from a tumor resected from a patient,vamerein the second population of
TILs is at least 5-fold greater in number thanfiret population of TILs, and wherein the
first cell culture medium comprises IL-2;

(b) performing a rapid expansion of the second popadati TILs using a population of
myeloid artificial antigen presenting cells (aAP@sa second cell culture medium to
obtain the third population of TILs, wherein th&dhpopulation of TILs is at least 50-
fold greater in number than the second populatiofllcs after 7 days from the start of
the rapid expansion; and wherein the second cklireumedium comprises IL-2 and
OKT-3, and wherein the ratio of the second popatatf TILs to the population of
aAPCs in the rapid expansion is between 1 to 80laiec400.

[0082] In an example, the the ratio of the second popmriati TILs to the population of aAPCs
in the rapid expansion is about 1 to 300.

[0083] In an example, the disclosure provides a methdceating a cancer with a population of
tumor infiltrating lymphocytes (TILs) comprisingdtsteps of:

(a) obtaining a first population of TILs from anor resected from a patient;

(b) performing an initial expansion of the firgigulation of TILs in a first cell culture

medium to obtain a second population of TILs, whretlee second population of TILs is
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at least 5-fold greater in number than the firgiydation of TILs, and wherein the first

cell culture medium comprises IL-2;

(c) performing a rapid expansion of the secondupadjon of TILs using a population of
myeloid artificial antigen presenting cells (aAP@sa second cell culture medium to
obtain a third population of TILs, wherein the thpopulation of TILs is at least 50-fold
greater in number than the second population o Hiter 7 days from the start of the

rapid expansion; and wherein the second cell ailtuedium comprises IL-2 and OKT-3;

(d) administering a therapeutically effective pmrtof the third population of TILs to a
patient with the cancer,

wherein the cancer is selected from the group stingiof melanoma, ovarian cancer,
cervical cancer, non-small-cell lung cancer (NSCU@)g cancer, bladder cancer, breast
cancer, cancer caused by human papilloma virusl &ed neck cancer, renal cancer, and
renal cell carcinoma.

[0084] In an example, the disclosure provides a kit faac#fically inducing proliferation of a
tumor infiltrating lymphocyte expressing a knownstonulatory molecule, the kit comprising
an effective amount of an aAPC, wherein said aAB@prises a MOLM-14 cell or a EM-3 cell
transduced using a lentiviral vector (LV), wherthe LV comprises a nucleic acid encoding at
least one co-stimulatory ligand that specificaliyds said known co-stimulatory molecule,
wherein binding of the known co-stimulatory molexulith said co-stimulatory ligand
stimulates and expands said T cell, the kit furtwenprising an applicator and an instructional
material for the use of said kit.

[0085] In an example, the disclosure provides a methodg$sessing the potency of tumor
infiltrating lymphocytes (TILs) comprising the s&epf:

(a) providing a plurality of mouse mastocytoma P81%scekpressing the endogenous CD16
Fc receptor, wherein the P815 cells are transdutida lentiviral vector based on

enhanced green fluorescent protein (GFP) and Fiteitiferase;

(b) co-culturing the plurality of P815 cells TILs widmd without OKT-3 to assess T cell
receptor (TCR) activation (specific killing) or lyshokine activated killing (LAK, non-
specific killing), respectively;
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(c) incubating for four hours;
(d) adding Luciferin and incubating for 5 minutes;
(e) reading bioluminescence intensity using a lumin@metnd
(N and calculating percent cytotoxicity and survival.
BRIEF DESCRIPTION OF THE DRAWINGS

[0086] The foregoing summary, as well as the followintaded description of the invention,

will be better understood when read in conjunctigti the appended drawings.

[0087] FIG. 1 illustrates the results of rapid expansdiiLs using irradiated allogeneic
PBMC feeder cells. Each TIL line (M1015T and M10)61.3 x 16 cells) was co-cultured
with 46 different irradiated feeders (1.3 x’ bells), IL-2 (3000 1U/mL) and OKT-3 (30 ng/mL)
in a T25 flask for 7 days. The fold expansion edior TILs was calculated on Day 7. The

figure shows the number of fold expansions for Miolines in separate stimulation
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Claims

1. An artificial antigen presenting cell (aAPC) comprising a myeloid cell transduced with
one or more viral vectors, wherein the one or more viral vectors comprise (i) a nucleic acid
encoding CD86; (ii) one or more nucleic acids encoding one or more costimulatory molecules
selected from the group consisting of OX40L and 4-1BBL, and (iii) a nucleic acid encoding SEQ
ID NO:27 or SEQ ID NO:28; wherein the myeloid cell expresses a protein encoded by each of

the nucleic acids of (i), (ii), and (iii).

2. The aAPC of Claim 1, wherein the aAPC can stimulate and expand tumor infiltrating
lymphocytes (TILs) contacted with the aAPC.

3. The aAPC of any one of Claims 1 to 2, wherein the aAPC expands a population of TILs
by at least 50-fold over a period of 7 days in a cell culture medium comprising IL-2 at a
concentration of about 3000 IU/mL and OKT-3 antibody at a concentration of about 30 ng/mL.

4. The aAPC of any one of Claims 1 to 2, wherein the aAPC can stimulate and expand a T
cell contacted with the aAPC.

5. The aAPC of any one of Claims 1 to 4, wherein the myeloid cell endogenously expresses
HLA-A/B/C, ICOS-L, and CD58.

6. The aAPC of any one of Claims 1 to 5, wherein the myeloid cell is selected from the
group consisting of a MOLM-14 cell, an EM-3 cell, a K562 cell, a MOLM-13 cell, a KG1-246
cell, a KG1-8031 cell, and an EM-2 cell.

7. The aAPC of Claim 6, wherein the EM-3 cell is further transduced to express a single
chain fragment variable (scFv) binding domain capable of binding the Fc domain of OKT-3

antibody.

8. The aAPC of any one of Claims 1 to 7, wherein the CD86 protein comprises a sequence
selected from the group consisting of SEQ ID NO:8 and SEQ ID NO:19, or a sequence

comprising one or more conservative amino acid substitutions thereof.
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9. The aAPC of Claim 1, wherein the 4-1BBL protein comprises a sequence as set forth in
SEQ ID NO:9 or SEQ ID NO:16, or a sequence comprising one or more conservative amino acid

substitutions thereof.

10.  The aAPC of Claim 1, wherein the OX40L protein comprises a sequence as set forth in
SEQ ID NO: 10, or a sequence comprising one or more conservative amino acid substitutions
thereof.

11. A method of expanding a population of tumor infiltrating lymphocytes (TILs), the
method comprising the steps of:

(a) transducing a myeloid cell with one or more viral vectors to obtain a population of
artificial antigen presenting cells (aAPCs), wherein the one or more viral vectors comprise (i) a
nucleic acid encoding CD86, (ii) one or more nucleic acids encoding one or more costimulatory
molecules selected from the group consisting of OX40L and 4-1BBL, and (iii) a nucleic acid
encoding SEQ ID NO:27 or SEQ ID NO:28; wherein the myeloid cell expresses a protein

encoded by each of the nucleic acids of (i), (ii), and (iii), and

(b) contacting the population of TILs with the population of aAPCs in a cell culture

medium.

12.  The method of Claim 11, wherein the cell culture medium further comprises IL-2 at an
initial concentration of about 3000 IU/mL and OKT-3 antibody at an initial concentration of
about 30 ng/mL.

13.  The method of any one of Claims 11 to 12, wherein the myeloid cell endogenously
expresses HLA-A/B/C, ICOS-L, and CD58.

14, The method of Claim 11, wherein the myeloid cell is a K562 cell.

15.  The method of Claim 11, wherein the expansion is performed using a gas permeable

container.
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16.  The method of Claim 11, wherein the ratio of the population of TILs to the population of
aAPCs is between 1 to 200 and 1 to 400.

17. Use of a population of tumor infiltrating lymphocytes (TILs) expanded by the method of

claim 11 in the manufacture of a medicament for treating cancer in a patient.

18.  The use of Claim 17, wherein the cancer is selected from the group consisting of
melanoma, ovarian cancer, cervical cancer, non-small-cell lung cancer (NSCLC), lung cancer,
bladder cancer, breast cancer, cancer caused by human papilloma virus, head and neck cancer,

renal cancer, renal cell carcinoma, pancreatic cancer, and glioblastoma.

19.  The use of Claim 17, wherein the patient has received a non-myeloablative

lymphodepletion regimen.

20. Use of a population of tumor infiltrating lymphocytes (TILs) in the manufacture of a
medicament for treating a cancer, wherein the population of tumor infiltrating lymphocytes is a

first population of TILs and is obtainable by a method comprising the steps of:

(a) performing a rapid expansion of a first population of TILs using a population of
myeloid artificial antigen presenting cells (myeloid aAPCs) in a cell culture medium to obtain
the second population of TILs, wherein the first population of TILs are previously obtained from
a tumor resected from a patient, and further wherein the second population of TILs is at least 50-
fold greater in number than the first population of TILs after 7 days from the start of the rapid

expansion; and

wherein the myeloid aAPCs are transduced to express a CD86 protein and a co-
stimulatory molecule selected from the group consisting of a 4-1BBL protein, an OX40L protein,

and a combination thereof.

21.  The use described in Claim 20, wherein the rapid expansion is performed over a period

not greater than 14 days.
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22.  The use described in Claim 20, wherein the cell culture medium further comprises 1L-2 at
an initial concentration of about 3000 1U/mL and OKT-3 antibody at an initial concentration of
about 30 ng/mL.

23.  The use described in Claim 20, wherein the expansion is performed using a gas

permeable container.

24.  The use described in Claim 20, wherein the ratio of the second population of TILs to the
population of aAPCs is between 1 to 200 and 1 to 400.

25.  The use according to Claim 20, wherein the cancer is selected from the group consisting
of melanoma, ovarian cancer, cervical cancer, non-small-cell lung cancer (NSCLC), lung cancer,
bladder cancer, breast cancer, cancer caused by human papilloma virus, head and neck cancer,

renal cancer, renal cell carcinoma, pancreatic cancer, and glioblastoma.
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