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(2007)), on the other hand, are not physiologically-relevant, and/or are end-point tests that

only focus on the bulk behavior of highly heterogeneous cellular populations.

SUMMARY

[0002a] In an aspect of the present disclosure, there is provided a method for
producing a therapeutic stealth cell, comprising

@) sorting tumor cells from a subject for a highly motile subpopulation; and

(b) reprogramming the subpopulation to deliver anti-cancer agents.

[0002b] In another aspect of the present disclosure, there is provided a composition,
comprising a plurality of therapeutic stealth cell produced by the method disclosed herein.

[0002c] In a further aspect of the present disclosure, there is provided a use of a
composition disclosed herein in the manufacture of a medicament for treating a tumor in a
subject.

[0002d] In another aspect of the present disclosure, there is provided a composition
disclosed herein for use in treating a tumor in a subject.

[0003] There is a subset of GSCs and MDSCs that exhibit high dissemination and
therapy-resistance capacity. These findings suggest that GSCs and MDSCs are not
monolithic populations, and that specific clonal subsets exhibit significantly more
“aggressive” phenotypes, which could presumably be responsible for driving disease
relapse.

[0004] Disclosed herein is a method of “reprogramming” highly motile cells found in
tumors, such as these highly motile GSC and/or MDSC clones, into “auto-destructive” cell
“missiles” (referred to herein as therapeutic stealth cells) that can seek and destroy new foci
of recurrence within the body, such as the brain. Cells with enhanced motility can be sorted
out from heterogeneous populations and then be rendered “auto-destructive” by
deterministic delivery of an anti-cancer agent, such as an oncolytic virus plasmid cocktail.

[0005] The disclosed method can involve sorting cells from a subject to create the
therapeutic stealth cells. In some examples, the cells are autologous, such as a blood cells
or a tumor biopsy from the subject to be treated. However, in some cases, the cells are
allogenic.

[0006] The disclosed method can involve sorting cells from a subject for a highly
motile subpopulation and then reprogramming the subpopulation to deliver anti-cancer
agents. In some examples, the subpopulation can be sorted in a migration assay using a
chemoattractant gradient. In particular, the chemoattractant gradient can involve a

chemokine produce by the tumor to be treated. For example, in some



examples, the chemoattractant comprises Matrigel®. In some examples, the
chemoattractant comprises tumor cell conditioned media.

[0007] In some examples, the subpopulation is sorted in a migration assay using a
nanotextured and/or biomimetic surface. For example, MDSCs are responsive to, and can
be guided along, pre-aligned structural cues in the absence of biochemical stimulation.
Therefore, in some examples, the surface comprise ridges/grooves at the micro nor
nanoscale. For example, the depth and width of the ridges/grooves can have dimensions
from 100 nm to 10 ym, including, 100 nm to 1um, 1um to 10um, 500 nm to 5 um. The
ridges/grooves can have a variety of shapes and patterns, including straight grooves.

[0008] In some examples, the subpopulation is sorted in a transwell migration assay

or cell invasion assay. A transwell migration assay measures the number of cells
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passing a porous membrane, whereas a cell invasion assay focuses on invasive cell
migration via an extracellular matrix.

[0009] Once subpopulation is sorted and optionally expanded, the cells can then be
reprogrammed to heterologously express a transgene encoding an anti-tumor protein,
oligonucleotide, or combination thereof.

[0010] The introduction of an efficient “safety switch” can in some cases be used to
reduce the risk of severe graft-vs-host disease. Therefore, in some examples, the
subpopulation is also reprogrammed with a kill switch system. The most extensively studied
safety-switch to date is the HSV I-derived thymidine kinase (HSV-TK) gene product. Non-
immunogenic safety switch system have also been developed that involve fusion proteins
composed of human proapoptotic molecules (e.g. caspase-9) linked to modified human
FK506-binding proteins (i.e. iCasp9). These safety switches can be activated by injection of
a chemical inducer of dimerization (CID), consisting of a dimer of two synthetic variants of
FK506. Other inducible and self-destructive kill switches are in development and can be
used in the disclosed therapeutic stealth cells.

[0011] Also disclosed is a composition comprising a plurality of therapeutic stealth
cell produced by the disclosed methods. In particular examples, the composition further
comprises a pharmaceutically acceptable excipient.

[0012] Also disclosed is a method for treating a tumor in a subject, comprising
administering to the subject an effective amount of the disclosed pharmaceutical
composition. The disclosed method can be used to treat any solid tumor. In particular
examples, the tumor is matched to the source of cells used to develop the therapeutic
stealth cells. For example, highly motile MDSCs obtained from a breast tumor biopsy can be
reprogrammed to treat breast cancer. Likewise, highly motile GSCs/MDSCs obtained from a
glioblastoma multiforme (GBM) biopsy can be reprogrammed to treat GBM.

[0013] The details of one or more examples of the present disclosure are set forth in
the accompanying drawings and the description below. Other features, objects, and
advantages of the present disclosure will be apparent from the description and drawings,

and from the claims.

DESCRIPTION OF DRAWINGS
[0014] FIGs. 1A to 1E show results of a migration-based sorting/’chromatography”.
FIG. 1A shows nanotextured surfaces induce guided motility. Clones of with high motility are
lured into a collection chamber by chemoattraction. FIG. 1B shows studies with GSCs show
that highly motile clones were resistant to anti-miR363 therapy. FIG. 1C shows migration-

based sorting of MDSCs uncovered a clonal subset with superior motility compared to bulk
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WHAT IS CLAIMED IS:

1. A method for producing a therapeutic stealth cell, comprising

(@) sorting tumor cells from a subject for a highly motile subpopulation; and

(b) reprogramming the subpopulation to deliver anti-cancer agents.
2. The method of claim 1, wherein the subpopulation is sorted in a migration assay
using a chemoattractant gradient.
3. The method of claim 1 or 2, wherein the subpopulation is sorted in a migration assay
using a nanotextured and/or biomimetic surface.
4. The method of any one of claims 1 to 3, wherein the subpopulation is sorted in a
transwell migration assay or Boyden chamber assay.
5. The method of any one of claims 1 to 4, wherein the subpopulation is reprogrammed
to heterologously express a transgene encoding an anti-tumor protein, oligonucleotide, or
combination thereof.
6. The method of claim 5, wherein the transgene encodes tissue inhibitor of
metalloproteinase-3 (TIMP-3).
7. The method of any one of claims 1 to 6, wherein the subpopulation is reprogrammed
with a kill switch system.
8. The method of any one of claims 1 to 7, wherein the subpopulation is a
CD11b*Ly6C"°Ly6G* myeloid-derived suppressor cell.
9. The method of claim 8, wherein the subpopulation is sorted by flow cytometry.
10. A composition, comprising a plurality of therapeutic stealth cell produced by the
method of any one of claims 1 to0 9.
11. The composition of claim 10, further comprising a pharmaceutically acceptable
excipient.
12. Use of a composition of claim 11 in the manufacture of a medicament for treating a
tumor in a subject.
13. The use of claim 12, wherein the tumor is breast cancer.
14. A composition of claim 11 for use in treating a tumor in a subject.

15. The composition for use of claim 14, wherein the tumor is breast cancer.
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