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Biomarker predictive of tumour infiltrating lymphocyte therapy and uses thereof

FIELD OF THE INVENTION

The present invention relates to the field of prognosis of cancer following treatment with T-cells
including Tumour Infiltrating Lymphocytes (TILs). The prognosis is based on the quantification
of a biological marker expressed by the T-cells including Tumour Infiltrating Lymphocytes. The
invention also relates to the exploitation and/or manipulation of the biological markers to

enhance the therapeutic efficacy of T-cell therapies including TIL therapy.

BACKGROUND TO THE INVENTION

Adoptive cell therapy (ACT) using autologous T-cells to mediate cancer regression has shown
much promise in early clinical trials. Several general approaches have been taken such as the
use of naturally occurring tumour reactive or tumour infiltrating lymphocytes/Tumour associated
lymphocytes (TILs) expanded ex vivo. Additionally, T-cells may be modified genetically to
retarget them towards defined tumour antigens. This can be achieved via the gene transfer of:
peptide (p)- major histocompatibility complex (MHC) specific T-cell Receptors (TCRs); or
synthetic fusions between tumour specific single chain antibody fragment (scFv) and T-cell
signalling domains (e.g. CD3(), the latter being termed chimeric antigen receptors (CARs). TIL
and TCR transfer has proven particularly effective when targeting Melanoma (Rosenberg et al.,
2011; Morgan et al., 2006), whereas CAR therapy has shown much promise in the treatment of

certain B-cell malignancies (Grupp et al., 2013).

Tumour Infiltrating Lymphocyte therapy has been applied to a number of different malignancies
including gastric (Xu et al., 1995), renal (Figlin et al., 1997; Goedegebuure et al., 1995), cervical
(Stevanovic et al., 2015) and colorectal cancers (Gardini et al., 2004), but has been most widely
applied and shown most development and promise in melanoma therapy. Trials in advanced
metastatic melanoma have consistently shown around 50% response rate with 15-20%
complete response (cure) (Rosenberg et al., 2011; Dudley et al., 2010). Additionally, Tumour

associated lymphocytes can be obtained from ascites and grown in the same manner as TIL.

The process of TIL production offers lower costs and improved technological innovations
compared to gene-modified T-cells; however, the process is more laborious and requires a
higher degree of user skill to optimise growth. In current methodologies, tumour biopsies are
taken from the patient and transferred to a laboratory setting. There are two options for TIL

production: i) the tumour is cut into small fragments approx. 1-2mm?® and seeded in individual



10

15

20

25

30

35

WO 2019/145711 PCT/GB2019/050188

wells of 24-well tissue culture plates; or ii) the tumour is enzymatically digested and the
resulting single cell suspension is cultured in 24-well tissue culture plates. In both cases the TIL
are then cultured for 2-3 weeks with >3000 IU/ml IL-2, after which they undergo a two week
expansion with irradiated feeder cells to obtain generally >1x10'° cells for infusion. During the
expansion phase, the patient receives preconditioning chemotherapy (typically
cyclophosphamide and fludarabine), and upon infusion of the cells receives supportive |L-2

treatment to enhance TIL engraftment.

With any therapeutic intervention there is a mixed patient response and as part of the
refinement of the treatment the goal is then to determine which patients will show a clear benefit
from the treatment given. Immunotherapeutics are no exception and as classical examples the
pre-treatment mean corpuscular hemoglobin concentration has been shown to predict the
outcome of TroVax vaccination (Harrop et al., 2012) and PDL1 expression has been used to
define the patients who show more benefit from treatment with anti-PD1 therapy (Topalian et al.
2012). As TIL therapy in melanoma has around a 50% response rate, it would be beneficial to
find markers which may predict those patients who will benefit most from treatment, particularly
as agents used alongside the TIL are potentially very toxic (IL-2 and preconditioning
chemotherapy). To this end it has been suggested that TIL products enriched in effector
memory T-cells demonstrate better patient responses (Radvanyi et al., 2015). Furthermore,
BTLA expression in TIL has been correlated with a good prognosis following TIL infusion
(Radvanyi et al., 2012; Haymaker et al., 2015).

The invention provided herein relates to a cell surface marker which correlates with successful
treatment following infusion and thus could be used as a marker of prognosis as TIL
populations expressing this marker appear to show increased tumour reactivity as they are
associated with improved clinical response rates.

The invention also describes how this receptor can be exploited to improve TIL and other T-cell

therapies including therapies that utilise gene-modified T-cells.

FIGURES

Figure 1 — TIL manufacturing process. Current TIL therapy is critically dependent on two
distinct sites. In the clinical site the tumour is resected and sent to the second site (the
manufacturing site) where the tumour is dissociated and the T-cells grown out using IL-2 in
plates. After approximately two weeks the cells are put into a rapid expansion protocol (REP) to

grow the cells to >1x10'® in number. During the REP the patient undergoes preconditioning
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chemotherapy. Post-REP The TIL final product is returned to the patient along with intravenous

IL-2 to support the reinfused T-cells.

Figure 2 — Exemplar flow cytometric staining gating strategy for SLAM measurement. Pre
or Post-REP TIL were stained with the following antibodies:

Fixable Viability Dye eFluor 450, aCD45R0O FITC, aCD8 PE Vio770, aCD4 APC Cy7, aCD62L
APC; and then counterstained with either pairs of migG1 PE and aSLAM PE. Cells were
acquired on a MACSQuant analyser. Analysis was performed using MACSQuantify software

using the gating strategies shown.

Figure 3a — Expression of SLAM/CD150 in TIL pre- and post- rapid expansion protocol
(REP). Post-REP TIL were stained with the following:

Fixable Viability Dye eFluor 450, aCD45R0O FITC, aCD8 PE Vio770, aCD4 APC Cy7, aCD62L
APC; and then counterstained with either migG1 PE or aSLAM PE. Cells were acquired on a
MACSQuant analyser. Analysis was performed using MACSQuantify software. The proportion
of SLAM® cells were determined in each CD4+ or CD8+ population and plotted using Graphpad
software. For all three graphs, patients are stratified by clinical response (progressive disease,
stable disease and responders), Response rates indicated are the best response achieved by
the patient as determined by response evaluation criteria in solid tumours (RECISTv 1.1)
measurements (refer to Schwartz et al. Eur J Cancer 2016) * P < 0.05 . For all three graphs
shown the mean +/- SEM is plotted for each cell and patient subtype. Significance determined
using 2-way ANOVA, followed by Sidak’s multiple comparison test. For the top graph (Final
product (CD4+)), Memory: PD vs R, **p = 0.009. For the bottom graph (Final Product), CD4: PD
vs SD, *p = 0.037; PD vs R, **p = 0.004; CD8: PD vs R, **p = 0.008.

Figure 3b — Expression of SLAM/CD150 in TIL pre- and post- rapid expansion protocol
(REP). Post-REP TIL were stained with the following:

Fixable Viability Dye eFluor 450, aCD45R0O FITC, aCD8 PE Vio770, aCD4 APC Cy7, aCD62L
APC; and then counterstained with pairs of either migG1 PE and migG1 eFluor 710 isotype
controls or aSLAM PE and aGITR eFluor 710. Cells were acquired on a MACSQuant analyser.
Analysis was performed using MACSQuantify software. The proportion of SLAM+ cells were
determined in each CD4+ or CD8+ population and plotted using Graphpad software. (A - C)
SLAM expression in Pre-REP and Post-REP TIL from all melanoma subtypes; A) SLAM
expression in all CD4+ and CD8+ T-cells; B) SLAM expression in naive [N], memory [M] and
effector [E] CD4+ TIL; C) SLAM expression in naive [N], memory [M] and effector [E] CD8+ TIL;

(D - F) SLAM expression in CD4+ and CD8+ TIL from cutaneous melanoma patients stratified
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by clinical response; D) SLAM expression on CD4+ and CD8+ TIL; E) SLAM expression in
CD4+ T-cell subsets and F) SLAM expression in CD8+ subsets. Closed circles = progressive
disease, open triangles = stable disease, open squares = responders. Response rates indicated
are the best response achieved by the patient as determined by response evaluation criteria in
solid tumours (RECISTv 1.1) measurements (refer to Schwartz et al. Eur J Cancer 2016) * P <
0.05

Figure 4 — Kaplan-Meier survival curve of patients correlating to SLAM expression —
overall survival times of patients is plotted with two groups: in a first graph (A) SLAM high
treated (patients with greater than 25% SLAM positive CD4 T-cells) and SLAM low treated
(patients with less than 25% SLAM positive T-cells); and in a second graph (B) SLAM high
treated (patients with greater than 40% SLAM positive CD4 T-cells) and SLAM low treated
(patients with less than 40% SLAM positive T-cells).

Figure 5 — Viability and cytokine response in SLAM sorted cells — TIL from two donor final
products, TILO32 and TIL054, were flow sorted for a SLAM High and SLAM low population. 24 h
after culture viability was assessed (A) and the cells mixed with their respective matched

autologous tumour cell line and cytokine response measured using flow cytometry (B).

Figure 6 — SLAM siRNA — SLAMF1 was measured by qPCR (A) or flow cytometry (B) in Raji,
colorectal TIL (MRIBB011) and melanoma TIL (TILO32) following 76 h treatment with SLAMF1
siRNA (siRNA) or untreated cells (control).

Figure 7 — SLAM overexpression — A SLAM expression cassette was created by cloning the
human SLAMF1 sequence, 2A cleavage sequence and human cytoplasmic domain truncated
CD19 sequence downstream of an EF1a promoter (A). Jurkat JRT3-T3.5 cells were transduced
with titrating concentrations of lentiviral particles containing the SLAMF1 and truncated CD19

genes and expression analysed by flow cytometry (B).

SUMMARY OF ASPECTS OF THE INVENTION

The present inventors have identifiad a cell surface marker: Signaling lymphocytic activation
molecule (SLAM/SLAMF1/SLAM family member 1/CD150/CDw150/IPO-3; Human amino acid
sequence, see: NCBRI Reference Ssqusncs: NP _003828.1), which correlates with successful

treatment following T-cell infusion (TIL infusion), thus the marker indicates that the T-cells (TILs)
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are likely to be tumour reactive. At present it is not known by what mechanism this increased
tumour reactivity occurs, for example, it may be via enhanced tumour cell killing in the SLAM
expressing population and/or, for example, SLAM expression could improve cell survival and
persistence in the tumour microenvironment. The present invention relates to how this receptor
can be exploited to improve TIL therapy and other cancer therapies that use T-cells, including

therapies that utilise gene modified T-cells.

in a first aspect, provided herein is a method for obtaining a cell population, such as a T cell
population, which is enriched for tumour reactive T-cells, wherein T-celis expressing
CD150/SLAM/SLAMF1Y are selected and optionally expanded. Thus cells expressing
CD150/SLAM/SLAME T may be selected from a bulk population of cells, such as a T-cell
population (e.g. gene modified T-cells) or a T cell population which includes a small proportion

of other cell types (e.q. a TIL population).

The T-cells expressing CD150/SLAM/SLAMF1 may be selected from cells originating from a
patient (e.g. TIL cells from a tumour biopsy, lymph nodes, ascites). In embodiments, the
selection of T-celis expressing CD150/SLAM/SLAMF1T comprises one or more of (i) flow
cytometry, (i} antibody panning, (iil) magnetic selection, (iv) biomarker targeted cell enrichment.
The selection may comprise contacting the cell population with an anti- CD150/SLANM/SLAMEF1
antibody. The selected cells may then be separated and expanded to enrich the number of
CD150/SLAM/SLAMF 1 positive {+ve) cells present in the population.

In embodiments, provided herein TILs expressing the biological marker CD150/SLAM/SLAMF1

are expanded by way of one or both of the following options:

a. Expansion with irradiated feeder cells to provide a T-cell activation signal and
costimulation driven by antibodies or costimulatory receptors; and/or

b. Expansion with immobilised or soluble reagents which provide a T-cell activation
signal and costimulation signals driven through said one or more biological

markers.

in embodiments provided herein the cell population is selected from: i} a population of tumour
infilirating lymphocytes (TiLs) from a tumour biopsy, lymph node or asciles; andfor i) a
population of gene modified T-cells for example T-cells engineered to express a CAR andior a

TCR and/or other exogenous nucieic acid.

In another aspect of the invention provided herein is a population of cells enriched for tumour

reactive T-cells which has been obtained according to any of the methods provided herein.
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Such a population may have been obtained by starting with a TIL population or a population
gene modified T-cells and selected and optionally enriching for CD150/SLAM/SLAMF1 positive

(+ve) cells in that population, for example using any of the methods provided herein.

Also provided herein is a population of cells enriched for tumour reactive T-cells (such as TILs
or gene modified T-cells), wherein >25% of the T-cells or TlLs express biological marker
CD150/SLAM/SLAMF1, or wherein >30%, >35% or >40% of the T-cells or TILs express
biological marker CD150/SLAM/SLAMF1.

In embodiments, provided herein is a population of TILs enriched for biological marker
CD150/SLAM/SLAMF1. In one embodiment, the population of TILs enriched for biological
marker CD150/SLAM/SLAMF1 is obtained according to a method described herein. In some
embodiments, the TILs may originate from a melanoma.

T cells (including T-cells obtained from a TIL population) may be engineered to express or over-
express CD150/SLAM/SLAMF1 from an exogenous nucleic acid. Expressing or over-
expressing CD150/SLAM/SLAMF1 in such a manner may increase the tumour reactivity of the
engineered T cell. In one embodiment, provided herein is a T-cell comprising a first exogenous
nucleic acid encoding CD150/SLAM/SLAMF1. The T--cell may further comprise a second
exogenous nucleic acid encoding a Chimeric Antigen Receptor (CAR) and/or T-cell receptor
(TCR) and/or other protein.

Suitably, the T—cell is a CD4+ or CD8+ cell. In some embodiments, the T--cell is a memory cell.

In another aspect of the invention, provided herein is a method of treating a disease in a subject
comprising administering T-cells, such as TIL or gene modified T-cells, that express
CD150/SLAM/SLAMF1 to the subject. The TILs may be a population of TILs enriched for
CD150/SLAM/SLAMF1 by selection and expansion of cells originating from a subject or the
TILs may be TILs or other T-cells that have been engineered to express
CD150/SLAM/SLAMF1. The subject is typically a human. The method of treating is suitably
adoptive cell therapy; T-cells may be auiologous or allogenic. The disease is suitably cancer,

e.g. melanoma, or ovarian or cervical cancer.

Alse provided herein are pharmaceutical compositions suitable for intravenous infusion
comprising & population of cells enriched for tumour reactive T-cells expressing
CD150/SLAM/SLAMF1 including T-cells engineered to express CD150/SLAM/SLAMF1 together
with a pharmaceutically acceptable carrier, diluent or excipient, and optionally one or more
further pharmaceutically active polypeptides and/or compounds.
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Also provided herein is a method for assessing the tumour reactivity of a cell population which
method comprises quantifying T-cells in the cell population that are expressing
SLAM/SLAMF1/CD150. Suitably the cell population may be i) TILs from a patient and the T-
cells expressing SLAM/SLAMF1/CD150 are quantified pre-REP and/or post-REP; or ii) a
population of T-cells engineered to express an exogenous CAR and/or a TCR. When assessing
SLAM/SLAMF1/CD150 expression levels, at least 25% of T-cells expressing
SLAM/SLAMF1/CD150 in a population of T-cells/TILs indicates that the cell population is

tumour reactive.

Aspects and embodiments of the invention are also described below.

The invention described herein relates to an in vitro method for the prognosis of patients who
may receive Tumour Infiltrating Lymphocyte (TIL) therapy for cancer and exploitation of these
prognostic markers to develop novel methods to generate a more optimal TIL product; the

method comprises the following:-

i) Quantifying in a sample of tumour digest or TIL product during manufacture, from
said patient, at least one biological marker (SLAM/CD150) on the TIL wherein the
quantification is the proportion of cells expressing said biological marker
(SLAM/CD150).

i) Comparing the value obtained at step i) for said at least one biological marker with a
predetermined reference value for the same biological marker; which predetermined
reference value is correlated with a specific prognosis of progression of said cancer.

iii) Isolating cells from bulk TIL populations prior to, during or after manufacture based
on enrichment of cells expressing the said biomarker(s).

iv) Overexpressing said biological marker in T-cells in an effort to improve the

therapeutic efficacy of the product.

V) The use of said at least one biological marker on TIL as a release test for TIL
product
Vi) Methods of manipulating T-cell populations in an effort to increase, enhance, or

induce expression of said biological marker using chemicals, antibodies, other cells,

proteins, lipids, or other undefined mechanisms or methods.

In some embodiments of the method, step i) consists of quantifying one or more biological

markers by flow cytometry

In some other embodiments of the method, step i) consists of quantifying said biological marker

by gene expression analysis in the whole tumour tissue sample.

SUBSTITUTE SHEET (RULE 26)
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In some other embodiments of the method, step i) consists of quantification of the said

biological marker by immunohistochemistry of the entire tumour tissue sample.

In some embodiments of the method, step iii) consists of isolating cells expressing the

biomarker(s) using flow cytometric sorting

In some other embodiments of the method, step iii) consists of isolating cells expressing the
biomarker(s) using some other form of physical separation technique which may include but is
not limited to: Miltenyi MACS separation, StemCell Technologies magnetic separation

technology or flow cytometric sorting.

In some other embodiments of the method, step iii) consists of enriching cells expressing the
biomarker(s) via some form of process of mitogenic stimulation such as by using antibodies or
soluble receptor protein which engages this Biomarker in combination with stimulation of T-cell

activation such as to induce costimulation though the biomarker.

DETAILED DESCRIPTION

CELLS

The present invention relates to T-cells, for example T-cells present in a sample of Tumour-
infiltrating lymphocytes (TIL). In particular, it relates to cell populations comprising T-cells such

as populations of TILs which are enriched for tumour-reactive T-cells.

Tumour-infiltrating lymphocytes are white blood cells that have left the bloodstream and
migrated into a tumour. They are mononuclear immune cells, a mix of different types of cells
(i.e., T-cells, B-cells, NK cells, macrophages) in variable proportions, T-cells being by far the

most abundant cells. They can often be found in the stroma and within the tumour itself.

TILs may specifically recognize, lyse, and/or kill tumour cells. The presence of lymphocytes in

tumours is often associated with better clinical outcomes.

T-cells or T-lymphocytes are a type of lymphocyte that has a central role in cell-mediated
immunity. They can be distinguished from other lymphocytes, such as B-cells and natural killer
cells (NK cells), by the presence of a T-cell receptor (TCR) on the cell surface. There are

various types of T-cell, as summarised below.

Cytolytic T-cells (TC cells, or CTLs) destroy virally infected cells and tumour cells, and are also

implicated in transplant rejection. CTLs express the CD8 molecule at their surface. These cells

SUBSTITUTE SHEET (RULE 26)
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recognize their targets by binding to antigen associated with MHC class I, which is present on
the surface of all nucleated cells. Through IL-10, adenosine and other molecules secreted by
regulatory T-cells, the CD8+ cells can be inactivated to an anergic state, which prevents

autoimmune diseases such as experimental autoimmune encephalomyelitis.

Memory T-cells are a subset of antigen-specific T-cells that persist long-term after an infection
has resolved. They quickly expand to large numbers of effector T-cells upon re-exposure to
their cognate antigen, thus providing the immune system with "memory" against past infections.
Memory T-cells comprise three subtypes: central memory T-cells (TCM cells) and two types of
effector memory T-cells (TEM cells and TEMRA cells). Memory cells may be either CD4+ or
CD8+. Memory T-cells typically express the cell surface protein CD45R0O.

Regulatory T-cells (Treg cells), formerly known as suppressor T-cells, are crucial for the
maintenance of immunological tolerance. Their major role is to shut down T-cell-mediated
immunity toward the end of an immune reaction and to suppress auto-reactive T-cells that

escaped the process of negative selection in the thymus.

Two major classes of CD4+ Treg cells have been described — naturally occurring Treg cells

and adaptive Treg cells.

Naturally occurring Treg cells (also known as CD4+CD25+FoxP3+ Treg cells) arise in the
thymus and have been linked to interactions between developing T-cells with both myeloid
(CD11c+) and plasmacytoid (CD123+) dendritic cells that have been activated with TSLP.
Naturally occurring Treg cells can be distinguished from other T-cells by the presence of an

intracellular molecule called FoxP3.

Adaptive Treg cells (also known as Tr1 cells or Th3 cells) may originate during a normal

immune response.

Natural Killer Cells (or NK cells) are a type of cytolytic cell which form part of the innate immune
system. NK cells provide rapid responses to innate signals from virally infected cells in an MHC

independent manner.

NK cells (belonging to the group of innate lymphoid cells) are defined as large granular
lymphocytes (LGL) and constitute the third kind of cells differentiated from the common

lymphoid progenitor generating B- and T-lymphocytes.

SELECTION AND ENRICHMENT

In one aspect, the present invention provided herein relates to obtaining and using populations

of T-cells, including T-cells present in tumour-infiltrating lymphocytes (TILs) populations, that
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are enriched for tumour reactive T-cells by selecting T-cells expressing CD150/SLAM/SLAMF1
from the bulk population of cells. When selected, the CD150/SLAM/SLAMF1 positive cells are
separated from the bulk population to provide a population enriched for T-cells expressing
CD150/SLAM/SLAMF1, and optionally the selected cells are then expanded to increase the
number of CD150/SLAM/SLAMF1 +ve (positive) cells. Once CD150/SLAM/SLAMF1 +ve cells
have been selected for, any suitable T-cell expansion method known in the art can be used,

providing CD150/SLAM/SLAMF1 expression is maintained post expansion.

For example, described herein is an in vitro method of selecting cells expressing prognostically-
favourable levels of said biological marker (CD150/SLAM/SLAMF1) using one or more of the
following selection techniques: (i) flow cytometry, (ii) antibody panning, (iii) magnetic selection,

(iv) biomarker targeted cell enrichment.

Like many other human genes, there are multiple isoforms of SLAMF1, some of which are non-
coding or do not generate a functional surface protein. However, these splice variants differ in
their cytoplasmic domain, and antibodies to SLAMF1, such as those described herein, bind the

extracellular domain and thus bind the different isoforms of SLAMF1.

Selected cells expressing the said biological marker (CD150/SLAM/SLAMF1) may then, for
example, be expanded by way of one or both of the following options:

a) lIrradiated feeder cells in such a fashion as to provide a T-cell activation signal and
costimulation driven by antibodies or costimulatory receptors; and/or
b) Immobilised or soluble reagents which provide a T-cell activation signal and

costimulation signals driven through said one or more biological markers.

For example, in some embodiments costimulation through SLAM/CD150 using antibodies may
be feasible as they have been shown to induce costimulation in the literature, see: Aversa G,
Chang CC, Carballido JM, Cocks BG, de Vries JE. J Immunol. 1997 May 1;158(9):4036-44.

EXOGENOUS NUCLEIC ACID MOLECULE

In one aspect, the present invention provides a cell which comprises an exogenous nucleic acid
molecule encoding SLAM (Signaling lymphocyte activation molecule) /SLAMF1/CD150. The
word "exogenous" means that the nucleic acid molecule is made by recombinant means and is
introduced into the cell e.g. by way of a vector, such as a lentiviral vector. The cell is engineered

to contain the nucleic acid molecule and to express (or over-express) SLAM/SLAMF1/CD150.
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Optionally the cell may further comprise a second exogenous nucleic acid for example encoding
a Chimeric Antigen Receptor (CAR) or a T-cell receptor (TCR) and so also express a CAR or
TCR.

As used herein, the terms “polynucleotide”, “nucleotide”, and “nucleic acid” are intended to be

synonymous with each other.

It will be understood by a skilled person that numerous different polynucleotides and nucleic
acids can encode the same polypeptide as a result of the degeneracy of the genetic code. In
addition, it is to be understood that skilled persons may, using routine techniques, make
nucleotide substitutions that do not affect the polypeptide sequence encoded by the
polynucleotides described herein to reflect the codon usage of any particular host organism in

which the polypeptides are to be expressed, e.g. codon optimisation.

Nucleic acids according to the invention may comprise DNA or RNA. They may be single-
stranded or double-stranded. They may also be polynucleotides which include within them
synthetic or modified nucleotides. A number of different types of modification to oligonucleotides
are known in the art. These include methylphosphonate and phosphorothioate backbones,
addition of acridine or polylysine chains at the 3' and/or 5' ends of the molecule. For the
purposes of the present invention, it is to be understood that the polynucleotides may be
modified by any method available in the art. Such modifications may be carried out in order to

enhance the in vivo activity or life span of the polynucleotides of interest.

YECTORS

In an aspect, the present invention provides a vector which comprises a nucleic acid sequence

or nucleic acid construct of the invention.

Such a vector may be used to introduce the nucleic acid sequence(s) or nucleic acid
construct(s) into a host cell so that it expresses SLAM/SLAMF1/CD150.

The vector may, for example, be a plasmid or a viral vector, such as a retroviral vector or a
lentiviral vector, or a transposon based vector or synthetic mRNA. Vectors derived from
retroviruses, such as the lentivirus, are suitable tools to achieve long-term gene transfer since
they allow long-term, stable integration of a transgene or transgenes and its propagation in

daughter cells.

The vector may be capable of transfecting or transducing a T-lymphocyte. The present

invention also provides vectors in which a nucleic acid of the present invention is inserted.
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The expression of natural or synthetic nucleic acids encoding SLAM/SLAMF1/CD150, and
optionally a TCR or CAR is typically achieved by operably linking a nucleic acid encoding
the SLAM/SLAMF1/CD150 and TCR/CAR polypeptide or portions thereof to one or more
promoters, and incorporating the construct into an expression vector. The vectors can be
suitable for replication and integration in eukaryotic cells. Typical cloning vectors contain
transcription and translation terminators, initiation sequences, and promoters useful for

regulation of the expression of the desired nucleic acid sequence.

Viral vector technology is well known in the art and is described, for example, in Sambrook et al.
(2001, Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, New York),
and in other virology and molecular biology manuals, see also, WO 01/96584; WO 01/29058;
and U.S. Pat. No.6,326,193).

In order to assess the expression of the SLAM/SLAMF1/CD150 polypeptide or portions thereof,
the expression vector to be introduced into a cell can also contain either a selectable marker
gene or a reporter gene or both to facilitate identification and selection of expressing cells from
the population of cells sought to be transfected or transduced through viral vectors. For

example, the marker gene may be CD19 as shown in Figure 7A.

In some embodiments, the nucleic acid construct is as shown in Figure 7A. Figure 7A shows a
lentiviral expression construct created in which SLAMF1 and a CD19 marker gene are driven by

an EF1a promoter.

PHARMACEUTICAL COMPOSITION

The present invention also relates to a pharmaceutical composition containing a population of
cells, T-cells or TIL(s) of the invention together with a pharmaceutically acceptable carrier,
diluent or excipient, and optionally one or more further pharmaceutically active polypeptides
and/or compounds. Such a formulation may, for example, be in a form suitable for intravenous
infusion. Provided herein is a pharmaceutical composition for intravenous infusion comprising a
population of T-cells wherein at least 25%, 30%, 40%, or 50% of the T-cells express
SLAM/SLAMF1/CD150.

METHOD OF TREATMENT

A TIL product, for use in treatment, comprising TILs expressing SLAM/SLAMF1/CD150 may be
obtained by enriching for cells expressing SLAM/SLAMF1/CD150 from cells originating from a
subject or by engineering cells to express SLAM/SLAMF1/CD150.
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T-cells including tumour infiltrating lymphocytes (TILs) expressing SLAM/SLAMF1/CD150 of the
present invention may be ex vivo either from a patient's own peripheral blood (autologous), or
in the setting of a haematopoietic stem cell transplant from donor peripheral blood (allogeneic),
or peripheral blood from an unconnected donor (allogeneic). In these instances, T-cells
expressing SLAM/SLAMF1/CD150 and, optionally, a CAR and/or TCR, are generated by
introducing DNA or RNA coding for the S SLAM/SLAMF1/CD150 and, optionally, a CAR and/or
TCR, by one of many means including transduction with a viral vector, transfection with DNA or
RNA.

For purposes of the inventive methods, wherein cells are administered to the patient, the cells

can be T cells that are allogeneic or autologous to the patient.

A method for the treatment of disease relates to the therapeutic use of a vector or cell of the
invention. In this respect, the vector, or T-cell may be administered to a subject having an
existing disease or condition in order to lessen, reduce or improve at least one symptom
associated with the disease and/or to slow down, reduce or block the progression of the
disease. The method of the invention relates to increasing the tumour reactivity of T cells, such
as T cells that are present in and make up the vast majority of a TIL cell population. Increased
anti-tumour activity has been demonstrated by the data herein which shows that T-cells with
increased SLAM/SLAMF1/CD150 correlates with improved clinical response in cancer patients
treated with these cells. These cells may be considered tumour reactive T-cells. It is not known
why increased SLAM expression correlates with improved clinical response (referred to herein
as increased tumour reactivity), for example, it may be that SLAM is involved in increasing

tumour killing or SLAM may be involved in promoting T-cell persistence.

Further details of aspects and embodiments of the invention are below.

There now exists irrefutable evidence that the immune system can mount an effective response
to many cancer types. This has led to the development of a number of cancer
immunotherapies. These can be broadly classified into cell-based immunotherapies, and non-
cell based. Non-cell-based immunotherapies have shown some exciting results. In particular the
use of checkpoint blockade antibodies such as anti-PD1 (Nivolumab; Pembrolizumab), and
PDL1 (Atezolizumab), or anti-CTLA4 (Ipilumumab) have had remarkable results in the clinical
setting for advanced metastatic melanoma. Cell-based immunotherapies for cancer have had
equally exciting results in early trials with CD19-CAR T-cells targeting B-cell malignancies in

particular showing encouraging results.
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TIL therapy is generally a simpler approach in that it requires no genetic modification and thus
is appealing. In melanoma response rates of around 50% are generally observed. A trial in
cervical cancer also showed 33% response rate. There are also a number of ongoing trials for

other cancer indications including ovarian cancer.

Cancer response is measured using RECIST guidelines (version 1 published in 2000) and more
recently updated in RESIST guidelines 1.1 (Eisenhauer et al 2009). Enabling the uniform
assessment of the change in tumour burden, which is an important feature of the clinical
evaluation of cancer therapeutics: both tumour shrinkage or no detectable disease i.e. the
objective response (CR + PR), no change (stable disease (SD)) and disease progression (PD)
which are useful endpoints in clinical trials to determine therapeutic efficacy and patient
prognosis. The critical change in RESIST 1.1 was that it allows tumours to increase in size due
to inflammation prior to shrinkage which is critical to allow therapeutics such as TIL to function

where otherwise these therapies may be termed a failure.

The present invention provides a method for the prognosis of the outcome of treatment with
Tumour Infiltrating Lymphocyte therapy in a patient, which novel method is based on the
detection and/or the quantification of one or more biological markers, e.g. on the CD4+ and/or
CD8+ Tumour Infiltrating Lymphocytes in the tumour, in the product during the TIL
manufacturing process or in the TIL product prior to infusion.

By flow cytometric analysis of the TIL product the applicants have found a cell molecular marker
expressed on the CD4+ and/or CD8+ T-cells within the TIL product which correlates with the

response seen in the patient upon infusion.

The marker described herein which has been shown by the present inventors to correlate with
patient response is SLAM (CD150).

It has been found according to the invention that there is a correlation between expression of

the cell surface marker and the outcome of treatment with TIL.

The receptor identified is SLAM (Signaling lymphocyte activation molecule/SLAMF1 /CD150).
SLAM is a name given to a particular member of the SLAM family of receptors, referring
specifically to the SLAM family receptor 1 (SLAMF1). The SLAM family contains a number of
other members including SLAMF3 (CD229), SLAMF4 (CD244) and SLAMF7 (CRACC/CD319).

Most of these receptors are self-ligands, that is they bind to one another across haematopoietic

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

WO 2019/145711 PCT/GB2019/050188

15

cells. The cytoplasmic domain of SLAM family receptors contains immunoreceptor tyrosine-
based switch motifs which associate with SAP (in T-cells) or EAT-2 (in NK-cells) protein
adaptors. The role of SLAM family receptors remains somewhat unresolved. They can assist in
immune responses in an activatory role or an inhibitory role, depending on the SLAM family
receptor in question and in which cell it is expressed. CD150 itself has proven costimulatory
function. SLAM engagement induces a TH1 phenotype of cytokines dominated by IFNy and it
has thus been suggested that manipulation of SLAM may be beneficial for TH2 polarized
disease (Quiroga et al 2004). Furthermore, it has been noted that SLAM is expressed to a
higher degree in TH1 cells as compared to TH2 cells (Hamalainen et al 2000) which may partly
explain the observation as to why it induces TH1 like cytokines. The final interesting point to
make with regards CD150 is that it is the primary viral receptor for the measles virus
(Erlenhoefer et al 2001). This has been exploited for cell therapy purposes by using lentiviruses
which are pseudotyped with the measles virus envelope to more specifically target lentiviruses
to T-cells (Frecha et al. 2011)

Thus, a first object of the present invention consists of an in vitro method for the prognosis of
patients who may receive Tumour Infiltrating Lymphocyte (TIL) therapy for cancer; the method

comprises the following:-

i) quantifying in a sample of tumour digest, TIL material during the manufacturing
process or TIL product, from said patient, at least one biological marker on the TIL,;
and

i) comparing the value obtained at step i) for said at least one biological marker with a
predetermined reference value for the same biological marker; which predetermined

reference value is correlated with a specific prognosis of progression of said cancer.

Although there are previous examples of molecular markers on TIL which appear to correlate
with clinical efficacy (for example BTLA), none have described SLAM. Radvanyi et al. 2015
have described the proportion of CD8+ T-cells within TILs as being associated with good
clinical outcome. This is confounded by the observation that BTLA can act as a negative

regulator of T-cell activity (Watanabe et al. 2003)

TIL products enriched for CD8+ cells does not confer a survival advantage over mixed CD4+
and CD8+ cells (Dudley et al., 2010). This is largely assumed to be because the presence of
CD4+ helper T-cells assists the CD8+ T-cell survival and engraftment. Furthermore, there is
evidence that CD4+ cells can assist in direct recognition and killing of tumour cells (Tran et al.,
2014).
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Radvanyi et al. (2015) also described the expression of BTLA as having favorable association
with clinical benefit. The expression of BTLA has been associated with less differentiated T-
cells with enhanced survival properties (Haymaker et al., 2015). However, paradoxically it has
also been shown that the presence of more differentiated effector memory T-cells within TIL
infusion products is associated with favorable outcome. Effector memory T-cells are usually
marked by the co-expression of CD62L or CCR7 combined with CD45R0O or CD45RA such that
effector memory cells can have the following phenotypes: CD62L-/CD45RO+, CD62L-
/CD45RA-, CCR7-/CD45RO+ or CCR7-/CD45RA-.

There are also a number of publications and prior art works describing associations with various
cell surface markers on TIL in vivo with clinical outcome, but this is not associated with TIL
manufacture, rather the analysis of tumour biopsies. Examples include patent
US20090215053A1 - Vitro Method for the Prognosis of Progression of a Cancer and of the

Qutcome in a Patient and Means for Performing Said Method

As intended herein, Tumour Infiltrating Lymphocytes are a) CD45+ Cells isolated directly from
the tumour sample of a patient with cancer via physical or enzymatic disaggregation, b) CD45+
cells isolated from lymph nodes from said patient c) CD45+ cells isolated from ascites
(otherwise termed tumour associated lymphocytes). The TIL remain as such throughout the TIL
manufacturing process with a propensity for them to obtain a slightly different phenotype
wherein they remain CD45+ but the proportion of CD3+ cells increases as the cells are cultured
in IL-2 and activated with irradiated feeder cells or an alternative TIL expansion system. These
CD45+/CD3+ cells are termed T-cells or T-lymphocytes. As such the term TIL” encompasses

any CD45+ cell from the point of surgery to the point of infusion back to the same patient.

The analysis of said markers (SLAM/SLAMF1/CD150) may be performed by one of several
mechanisms. In the first instance flow cytometry may be performed. In this instance the cells
may be stained with antibodies to SLAM to determine its presence or absence. Furthermore
other antibodies may be incorporated into the staining panel to look at defined populations of
cells within the TIL. For example the cells may be counterstained with antibodies to CD62L,
CD45R0O, CD4 and/or CD8.

The said markers (SLAM/SLAMF1/CD150) may be otherwise exploited in such a fashion as to
enrich cells expressing said markers in an effort to improve the efficacy of the final product. For
example flow cytometry can be taken advantage of to isolate cells expressing said markers by
using specific antibodies (anti-SLAM) or recombinant (r) protein (for example r-SLAM)

conjugated to fluorophores or other direct or indirect selectable markers.
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Alternatively, other technologies for isolating cells may be performed. For example Miltenyi
MACS magnetic technology, Invitrogen Dynal technology or StemCell Technologies EasySep

technology may be used to isolate cells expressing said markers.

Alternatively yet, antibodies (or antibody fragments thereof) or recombinant protein either
immobilized to plates, beads or other solid matrix, or expressed on an artificial antigen
presenting cell platform may be used to enrich cells expressing said markers. In such examples
the antibodies or recombinant protein may be found alone or in combination with an antibody or
other activation platform which induces a primary activation signal to T-cells (examples include
but are not Ilimited to: Phytohaemagglutinin, anti-CD3 antibody, Peptide-major
histocompatability antigen complex, phorbol myristate acetate).

The goal of all of the above is then to stratify patients based on expression of said markers, and
where possible to isolate and/or enrich the therapeutic cells via one or more methods described
above.

As intended herein, multiple methods are available in the art to assess the presence of the
biomarker either using: (a) direct methods where biomarker binding moieties are bound to
secondary reporting moieties in a single or multiple step process such as biomarker binding
antibodies conjugated to a reporter system that can be detected such as those commonly used
in flow cytometry. Microscopy or proteomic gel chromatography; or (b) indirect methods where
biomarker encoding nucleic acid are quantified such as quantitative PCR. Where the method of
choice is analysing cells on a single cell and population based method wherein cells are loaded
with antibodies to defined surface markers which may be directly or indirectly coupled to
fluorophores, which emit light at defined wavelengths which can be detected by components of
the flow cytometer machine. Herein the term flow cytometry is preferred to the more commonly
used but incorrect term FACS which is a trademark of Becton Dickinson flow cytometry
machines. As such any flow cytometer may be used for the analysis (Becton Dickinson [BD],

Miltenyi, Acea etc) for the purposes of this method but other methods may be employed.

Preferably, when step a) consists of the expression analysis of one or more genes, i.e. one or
more pertinent biological markers, then the quantification of the expression of the said one or

more genes is performed from the whole tumor tissue sample.

Various further aspects and embodiments of the present invention will be apparent to those

skilled in the art in view of the present disclosure.
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All documents mentioned in this specification are incorporated herein by reference in their

entirety.

“and/or” where used herein is to be taken as specific disclosure of each of the two specified
features or components with or without the other. For example “A and/or B” is to be taken as
specific disclosure of each of (i) A, (ii) B and (iii) A and B, just as if each is set out individually

herein.

Unless context dictates otherwise, the descriptions and definitions of the features set out above
are not limited to any particular aspect or embodiment of the invention and apply equally to all

aspects and embodiments which are described.

Certain aspects and embodiments of the invention will now be illustrated by way of example

and with reference to the figures described above and tables described below.

Example 1 — Analysis of expression of SLAM/CD150 in tumour infiltrating lymphocytes

Metastatic melanoma tumour biopsies were taken from patients and brought to the lab where
they were first cut into fine pieces using a scalpel, and then digested to a single cell suspension

using a mixture of collagenase and DNase.

The cell suspension was seeded at approximately 1x10° viable CD3+ cells per well of a 24-well
plate in complete media with the addition of 3000 IU/ml IL-2. Cultures were monitored for cell

growth and split accordingly as needed to maintain a healthy culture.

The TIL are grown for up to 21 days or until the CD3+ cell count was greater than 30x10° after
which the cells were washed and frozen. Prior to freezing a sample was taken for flow
cytometric analysis. At this point the sample is referred to as Pre-REP. Before the cells are
ready for infusion they need to be expanded to numbers in excess of 1x10'°. To achieve this
the TIL undergo a rapid expansion protocol (Dudley et al., 2003). In brief, the TIL cells were
defrosted 1 to 3 days prior to expansion. The TIL are then mixed at a 1:50 to 1:1000 ratio with
irradiated auto/allo-geneic PBMC feeder cells with the addition of 10 - 50 ng/ml OKT3. The TIL
were then expanded for a period of 2 weeks after which they are referred to as Post-REP TIL.
Prior to infusion of the Therapeutic TIL product the (i.e. Post-REP TIL) the patient underwent

pre-conditioning chemotherapy consisting of Fludarabine and Cyclophasphamide. The Post-
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REP TIL are issued to the patient and given as a single infusion prior to a number of doses of
IL-2.

At the point of Pre-REP and Post-REP the TIL cells were analysed by flow cytometry. In brief,
three samples of 1-2x10° cells were washed in PBS and then incubated with 50 pl of 1:400
dilution of Fixable Viability Dye eFluor 450 for five minutes at room temperature in the dark.
Cells were washed twice with 150 pl of PBS and then resuspended in 50 ul cold PBS
supplemented with 2mM EDTA and 0.5% foetal calf serum (PEF). To each sample antibodies

were added as indicated in the table below for 30 minutes at 4°C.

Antibody/Dye Supplier Concentration | Sample
112 (3
Fixable Viability Dye | ebioscience 1:400 y |y Y
eFluor 450
CD45RO FITC Miltenyi 1:25 y [y |Y
CD8 PE Vio770 Miltenyi 1:25 y [y |Y
CD4 APC Cy7 Biolegend 1:25 y [y |Y
CD62L APC Biolegend 1:25 y [y |Y
migG1 PE Biolegend 1:25 y |- |-
mlgG1 PerCP eFluor 710 | ebioscience 1:25 y |- |-
SLAM PE Miltenyi [1:25 - |y |-
GITR PerCP eFluor 710 ebioscience 1:25 - |y |-

After incubation the cells were washed twice with 150 ul cold PEF and finally resuspended in
200 pl PBS. Cells were acquired on a MACSQuant analyser and data analysed using
MACSQuantify software (Figure 1). When comparing TIL at Pre-REP and Post-REP we found
enhanced expression of SLAM in the CD4+ and CD8+ TIL at the Pre-REP stage compared to
the Post-REP stage. In particular we observed two distinct populations of SLAM expression in
the CD4+ Post-REP TIL suggesting a group of patients who were SLAM-high and SLAM-low. In
particular the SLAM expression tended to be largely restricted to the memory cell populations in
the CD4+ and CD8+ populations, with lower expression in the naive and effector populations.

The naive and effector populations form a small portion of the overall TIL products.

When we analyzed the proportion of SLAM+ cells with respect to patient response in cutaneous
melanoma we found a significantly increased proportion of CD4+ T-cells which were SLAM+ in

the patients who had stable disease (p = 0.0252) or responders (p = 0.0113), compared to
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those who had progressive disease (‘progressors’). In the CD8+ population the significant
difference observed was between those patients who had a response to treatment and those
who had progressive disease (p = 0.0248). The significant differences were mainly restricted to
the differences seen in the memory cell populations. In CD4+ T-cells the memory cell
population had a significant difference between the patients with stable disease and
progressors (p = 0.0384) and between progressive disease and responders (p = 0.0221). In the
CD8+ memory T-cells we saw a significant difference between patients with progressive
disease and stable disease (p = 0.0348) and between those with progressive disease and

responders (p = 0.0169).

Following treatment the patients were evaluated to measure the tumour size according to
response evaluation criteria in solid tumours (RECISTv1.1) measurements. The best response
was determined for each patient according to the latest RECIST 1.1 guidelines (Schwartz et al.
2016). We plotted overall survival of patients against duration of response (Figure 4). We used
two cut-offs for SLAM-high and SLAM-low: 25% and 40% of all CD4+ TIL in the final product
respectively. We found that patients who had >25 % SLAM+ cells had enhanced survival
compared to those that had <25 % SLAM+ cells (Median 21.3 months v 2.4 months
respectively, with a significant difference of p = 0.009 by Wilcoxon test, and a plateau of 44 %
(Figure 4A). Equally we found that patients who had >40 % SLAM+ cells had enhanced survival
compared to those that had <40 % SLAM+ cells (Median Not Reached v 4 months respectively,
with a significant difference of p = 0.027 by Wilcoxon test, and a plateau of 55 % (Figure 4A).

Example 2 — modulation of SLAM expression in T-cells and TIL

We first assessed the impact of SLAM expression in TIL on the viability and functional response
of TIL towards matched tumour (TILO32 and TIL0O54). To this end we took two TIL infusion
products and sorted a SLAM-high and -low population using anti-SLAM antibodies and a flow
sorter. Following an overnight rest period the cells were co-cultured with their autologous
tumour line, or left in wells unstimulated, for 16 h and then the viability determined using
DRAQ7 (Figure 5A) and the proportion of cells producing IL-2, IFNy and TNFa was determined
using flow cytometry (Figure 5B). We found that TILO32 and TIL054 SLAM-high cells had
increased viability compared to SLAM-low or unsorted cells (Figure 5A). VWhen mixed with their
tumour the effect was less obvious, but apparent in TILO54. When we assessed cytokine
production we found elevated cytokine responses when the TIL were cultured with their
matched tumour. This was most obvious when looking at production of TNFa. However, we

found that the TNFa response from the SLAM-high sorted populations were, on the whole,
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greater than from the SLAM-low sorted cells, with the exception of the CD8+ response to
tumour in TILO54.

Next we assessed impact of SLAMF1 siRNA on expression of SLAM in cell lines and T-cells as
an approach to modulate SLAM expression. We took the SLAM+ cell line Raji and two TIL
samples (MRIBB011 a colorectal tumour TIL sample and the TILO32 infusion product from
TILO32). The cells were plated in 96 wells (1x10° per well) with 10 uM of self-delivery siRNA
(Accell Human SLAMF1 siRNA SMARTpool, 5 nmol — [Dharmacon, Colorado, USA]) in minimal
media (RPMI + 1% FCS + ITS, and for the TILs supplemented with 1000 1U/ml of IL-2). Controls
were grown at the same conditions but without the siRNA. 76h later 2x10° cells (2x wells) from

each condition were pooled and the Cells-to-CT™ 1-Step TagMan® Kit (Invitrogen) was used.

Briefly the cells were spun down, washed with PBS (R/T) and pelleted again. Supernatant was
removed and 49 ul Lysis solution + 1 uyl DNAse was added. They were incubated for 5 min at
R/T and the 5 pl of STOP solution was added. Samples were left for 2 min at RT and then
placed on ice until used. All above reagents are provided with the kit. The lysates are stable for

up to 5 months at -80.

TagMan reactions for SLAMF1 (Assay ID: Hs00234149_m1, Invitrogen) and GAPDH (Assay ID:
Hs03929097_g1, Invitrogen) were set in triplicate, and the reaction volume was scaled down to
10 pl from the 20 pl suggested by the kit. 1 pl of the lysis was added in each reaction. A positive
control reaction with already extracted RNA from untreated Raji cells was also set up to account

for possible PCR inhibiting agents present in the cellular lysates.

We observed an almost complete knock down of SLAM transcript in Raji cells (>99%) (Figure
6A). In MRIBB011 we saw a 31% reduction of SLAM transcript; and in TILO32 we saw a 57%
increase in SLAM transcript. Protein expression was altered to a different degree (Figure 6B). In
Raji cells surface expression of the protein over the same time course decreased by 5.3%, in
MRIBB0O11 TIL by 30.8% and in TIL032 by 9.6%. Thus SLAM siRNA is a suitable means of
modulating SLAM expression, although optimisation is required for each cell line tested to

observe the optimal knock down in expression.

Next we determined whether enhancement of SLAM expression in T-cells could provide an
alternative approach to quantifying the impact of SLAM expression, rather than by knock-down
as achieved via siRNA. To this end a lentiviral expression construct was created in which
SLAMF1 and a CD19 marker gene are driven by and EF1a promoter (Figure 7A). Lentiviral
particles were generated in HEK293T cells by transient transfection and then the resulting
particles titrated on SLAM-negative Jurkat JRT3-T3.5 cells (Figure 7B). Co-expression of SLAM

and CD19 was demonstrated in the Jurkat cells.
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Aspects and embodiments of the invention are also set out in the following clauses:

. An in vitro method for the prognosis of patients undergoing tumour infiltrating lymphocyte

(TIL) therapy which method comprises the following steps:

a. quantifying, in a sample of TIL from said patient, a biological marker
(CD150/SLAM/SLAMF1) indicative of the status of the adaptive immune
response; and

b. said biological marker (CD150/SLAM/SLAMF1) is indicative of the cancer
response; and

c. Comparing the value obtained at step a) for said at least one biological marker
(CD150/SLAM/SLAMF1) with a predetermined reference value for the same
biological marker; for which there is a predetermined reference value that

correlates with a specific prognosis or progression of said cancer.

The in vitro method according to clause 1, wherein said tumour tissue sample originates
from the group consisting of (i) a primary tumour, (i) a metastatic tumour lesion, (iii) the
lymph nodes located at the closest proximity to one of the tumour lesions from said patient.

The in vitro method according to clause 1, wherein step a) is performed using flow
cytometry.

The in vitro method according to clause 1, wherein step a) is performed using an alternative
direct or indirect method of assessing the value of said biological marker
(CD150/SLAM/SLAMF1) and said method comparing the value obtained at step a) for said
at least one biological marker (CD150/SLAM/SLAMF1) enables determination of a
predetermined reference value for the same biological marker; for which there is a
predetermined reference value that correlates with a specific prognosis or progression of
said cancer.

The in vitro method according to clause 1, wherein said biological marker
(CD150/SLAM/SLAMF1) is expressed by a lymphocyte.

The in vitro method according to clause 1, wherein said biological marker
(CD150/SLAM/SLAMF 1) indicative of the status of the adaptive immune response of said
patient against said patients cancer consists of at least one biological marker expressed by
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a cell from the immune system selected from the group consisting of T lymphocytes, NK
cells, NKT cells, yd T-cells, CD4+ cells and/or CD8+ cells.

The in vitro method according to clause 1, wherein said biological marker is SLAM (CD150).

The in vitro method according to clause 1, wherein said biological marker
(CD150/SLAM/SLAMF1) is quantified in one of the following samples: (i) a single cell
suspension of tumour, (i) a sample of material obtained from the single cell suspension of
tumour at any point during the culture of tumour infiltrating lymphocytes, (iii) the final product

to be issued for infusion to said patient.

An in vitro method of selecting cells expressing prognostically favourable levels of said
biological marker (CD150/SLAM/SLAMF1) using one or more of the following selection
techniques: (i) flow cytometry, (ii) antibody panning, (iii) magnetic selection, (iv) biomarker

targeted cell enrichment.

The in vitro method according to clause 9, wherein the cells expressing the said biological

marker (CD150/SLAM/SLAMF1) are expanded by way of one or both of the following

options:

a) lIrradiated feeder cells in such a fashion as to provide a T-cell activation signal and
costimulation driven by antibodies or costimulatory receptors; and

b) Immobilised or soluble reagents which provide a T-cell activation signal and

costimulation signals driven through said one or more biological markers.

An in vitro method of expressing said biological marker (CD150/SLAM/SLAMF1) in one or

more lymphocytes.

A vector which comprises a nucleic acid sequence according to clause 11.

A cell which expresses a polypeptide according to clause 11.

A method for making a cell according to clause 11 which comprises the step of transducing

or transfecting a cell with a vector according to any of clauses 12.
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. A vector according to clause 12, wherein the transgene of interest also encodes a chimeric

antigen receptor, a T-cell receptor or another receptor of immunotherapeutic use for
adoptive cell therapy, such that when the vector is used to transduce a target cell, the target
cell co-expresses a polypeptide according to any of clause 13 and a chimeric antigen
receptor, T-cell receptor or another receptor of immunotherapeutic interest. For clarity this

additional polypeptide encoded protein is termed a protein of interest (POI)

. A method for selecting cells expressing a POl which comprises the following steps:

detecting expression of the POI epitope on the surface of cells transfected or transduced
with a vector according to clause 15; and

Enriching for cells which are identified as expressing the POl epitope.

. A method for preparing a purified population of cells enriched for cells expressing a POI

which comprises the step of selecting cells expressing a POI from a population of cells

using a method according to clause 16.

A cell population which is enriched for cells expressing a polypeptide according to clause 1,
and thus enriched for cells expressing a POI.

A method for tracking transduced cells in vivo which comprises the step of detection of

expression of a polypeptide according to clause 1 at the cell surface.
A method for treating a disease in a subject, which comprises the step of administering a

cell according to any of clauses 12-14, or a cell population according to clause 18 to the
subject.
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