THERAPEUTIC CELL COMPOSITIONS AND METHODS FOR MANUFACTURE AND USES
THEREOF
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BACKGROUND
[0002] Circulating monocytes represent a versatile and dynamic cell population, composed of multiple
subsets which differ in phenotype, size, morphology, and transcriptional profiles and are defined by their
location in the blood. These discrete monocyte subsets can be distinguished by the expression of CD14 and
CD16 in humans and Ly6C, CCR2, and CX3CR1 in mice. In humans, CD14+ CD16- (classical) monocytes
make up ~85% of the circulating monocyte pool, whereas the remaining ~15% consist of CD14+ CD16+
(intermediate) and CD14lo CD16+ (nonclassical) monocytes. Similarly, in mice, two populations of
monocytes have been described: Ly6Chi CCR2+ CX3CRlint and Ly6Clo CCR2- CX3CRI1hi,
representing classical and nonclassical monocytes, respectively. Monocyte egression from the bone
marrow requires expression of the chemokine receptor CCR2, which is restricted to CD14+CD16- classical
monocytes.
[0003] Myeloid cells are effectively recruited to a site of infection or pathogenesis. Classical monocytes
are rapidly recruited to sites of cancer, infection, autoimmunity and injury, where they exhibit considerable
functional plasticity, differentiating into a number of downstream cells such as dendritic cells and
macrophages. Classical monocytes replenish resident peripheral monocyte—derived cells under steady-state
conditions. However, several endogenous and tissue environment factors affect and control the effectivity
of macrophages in the eradication of a pathogen and mounting a strong immune response with
immunological memory.
SUMMARY

[0003a] In one aspect, provided herein is a composition comprising an ex vivo population of human cells

comprising a recombinant polynucleic acid, wherein the recombinant polynucleic acid comprises a

sequence encoding a chimeric fusion protein (CFP), wherein: i) at least 50% of the cells in the ex vivo

population of human cells are CD14+ and CD16-, and ii) less than 10% of the cells in the ex vivo population

of human cells are dendritic cells.

[0003b] In one aspect, provided herein is a pharmaceutical composition for treating cancer, comprising the

composition as described herein.




[0003c] In one aspect, provided herein is a method for preparing the composition as described herein, the

method comprising: (a) isolating a population of cells from a biological sample, and (b) introducing the

recombinant polynucleic acid comprising a sequence encoding the CFP into the population of cells,

wherein the ex vivo population of human cells is cultured in vitro for less than 24 hours.

[0003d] In one aspect, provided herein is a use of the composition as described herein for the manufacture

of a medicament for the treatment of cancer,

[0003e] In one aspect, provided herein is a composition as described herein for use in therapy.

[0004] The development of cell therapies using myeloid cells, including macrophages and dendritic cells
is appealing as these cells act as the bridge between innate an adaptive immunity. On one hand, harnessing
the inflammatory abilities of these cells including, for example, phagocytosis, cytokine production,
chemokine production, antigen presentation/cross-presentation, and T cell activation has the potential to
revolutionize treatment for cancer. Harnessing the immune regulatory abilities of these cells also have the
potential to treat numerous autoimmune disorders as well as neurodegenerative disease such as Alzheimer’s

and other protein accumulation disorders.



CLAIMS

What is claimed is:

+———A composition comprising an ex vivo population of EBDH4+CD16—cels—whereinthe—ex

4——Thecompeosition-ofclaimt—wherein-the-exogenous—agentis—_comprising a recombinant
aucleiepolynucleic acid—eompete——equencc—cnesdine nprstein—orn—peptidethaii
1 ot il lat s (D 16—cells.
5:1. Thecompeosition-of any-one-of the-elaims1-4;-wherein-the-, wherein the recombinant
aueleiepolynucleic acid comprises a sequence encoding a chimeric fusion protein (CFP):),

wherein:
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26-(1) Fhe-compeosition-ofany-one-of the-claims1-25-wherein-at least 50% of the cells
in the ex vivo population of human cells are CER2CD14+ and/erCERS+ CD16-

and

(i1) less than 10% of the cells in the ex vivo population of human cells are dendritic

cells.
2. The composition of claim +-26;1, wherein at least 50% of the cells in the ex vivo population

of human cells are CCR2+ and/or CCR5+.
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27-3. The composition of claim 1, wherein at least 50% of the cells in the ex vivo population of

human cells are CD63+.
28-4. The composition of any-ene-ofthe-elaims+-2%claim 1, wherein at least 50% of the cells in

the ex vivo population of human cells are CD56-, CD3-, and/or CD19-.
29— The composttion-ofany-one-of the-elaims1-28;The composition of claim 1, wherein less
than 40% of the cells in the pepulation-ofcells-are-maerophagecels:




vivo engineeredpopulation of human cells are macrophage cells.

H—A-pharmaeenticalThe composition;eomprising:
6. oeposubntion of bumeseclhcomarh e ceombinnaaneleieneidelaim 1, wherein-the

(a) atleast 2550% of the cells in the_ex vivo population of human cells are EPD1H4CCR2+
and-CP16-and-Gi-less-than25/or CCR5+;

(b) atleast 50% of the cells in the ex vivo population of human cells are dendritic-eeHs:
andCD63+;

(c) atleast 50% of the cells in the ex vivo population of human cells are CD56-, CD3-,
and/or CD19-; and

(d) less than 40% of the cells in the ex vivo population of human cells are macrophage

cells.

42— The pharmaecentical-composition of claim H—whereinaCD14+-and-CD16—~cell-of-the

43.7. Fhepharmaceuntical- compeositionofelaim4t-or42;1, wherein the recombinant aueleicaeid

CeV2antisentepeptidepolynucleic acid is an mRNA.

8.  Thepharmaceutical compesition-of any-one-of the-elaims4+-42The composition of claim
1, wherein the recombinant aueleiepolynucleic acid encedescomprises a first-sequence

encoding a CFP, wherein the CFP comprises:

44-(a)  an extracellular domain comprising an antigen thatisfused-to-an-endosomal
targeting-sequence,and-a-second-antigenbinding domain comprising a seeretory
sequenee-Fab, a Fab', a F(ab")2, a Fd (consisting of VH and CH1). a single-chain

variable fragment (scFv), a single-chain antibody, a disulfide-linked variable fragment

(dsFv), or a VH domain capable of binding to an antigen, and
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transmembrane domain operatively linked to the extracellular domain,

and wherein, the ex vivo population of human cells lacks tonic signaling through the CFP.

9. The composition of claim 8, wherein the CFP further comprises an intracellular domain

comprising an intracellular signaling domain.

10. The composition of claim 8, wherein the antigen binding domain comprises an scFv that

binds to a CDS5 antigen or a HER2 antigen.

11. The composition of claim 8, wherein the transmembrane domain is a CD8. CD28, or CD68

transmembrane domain.

12. The composition of any one of claims 9 - 11, wherein the intracellular domain comprises at

least 25% ot the cclls-in-the population of cclls-are CCR2+and/or CCR5+: (b} two

intracellular signaling domains, wherein the at least two intracellular signaling domains

comprise

(1) a first intracellular signaling domain derived from FcyR or FceR, and

(ii) a second intracellular signaling domain that:

(A) comprises a PI3-kinase (PI3K) recruitment domain, or

(B) is derived from CD40.

13. 25%The composition of claim 1, wherein the eells+n-theex vivo population of human cells

comprises at least 1x10’ cells-are-CD63+fe.

14. The composition of claim 1, wherein:
(A) at least 50% of the cells in the population of cells are CD16low, CCR2+ (CD192+),

CCR5+ (CD195+), CD63+, CD56-, €B3—-andforCB19—+anddCD120a+ (TNFR1+)
or CD120b+ (TNFR2+);

49: (B) less than 4850% of the cells in the population of cells are-maecrophage-cels-express
one or more of CD64, CD68, CD80, CD86, CD163, CD206, CD200R, CD31, CD71,
CLEC9A, CD1C and AXI./SIGLEC6;
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in-(C) in the presence

of a population of cells expressing a cell-surface antigen to which the CFP specifically

binds the population of cells comprising the recombinant polynucleic acid secrete one
or more of IL-1beta, TNF alpha, IFN-alpha, MIP-1alpha, IL.-8, eotaxin, PIGF-1,

CCL3, IL6 and I1.10; and/or
50——(D) in the presence of GMCSF, IL-4, 1L.-10, TGFbeta, TCM and/or MCSF., the
expression of MHCI or MHCII is upregulated in the population of cells is-apopulation

commssendmiabesiaeextent compared 1o Sremenbiesasheesnesndanosias o ilon o0
smess e the el 2 L0

recombinantnuecleica corresponding population of cells without the polynucleic acid

comprising a sequence encoding the CFP.
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treating cancer,
comprising the composition is—administered—to—the—human—subject—within48—hours—of
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of any one of claims 1-14.

76:16. Use of the composition erpharmacentical-compeositionof-any-one-of the-elaims+-54for

preparingecel-based-therapeuticof any one of claims 1-14 for the manufacture of a
medicament for the treatment of a-disease-or-conditioncancer.

17. A method efnegatively-seleetingeelsfor preparing a-pharmaeceunticalthe composition_of
any one of claims 1-14, the method comprising:<a)

(a) isolating a population of cells from a biological sample, and

(b) introducing the recombinant polynucleic acid comprising a sequence encoding
the CFP into the population of cells, wherein the ex vivo population of human cells is

cultured in vitro for less than 24 hours.

18. The method of claim 17, wherein the biological sample is human peripheral blood, and

wherein isolating comprises elutriation.

19. The method of claim 17, wherein isolating comprises negative selection.

80-20. The method of claim 19, wherein the negative selection comprises contacting athe
biological sample-from-ahuman-sabjeet with an anti-CD16 antibody and one or more
antibodies selected from an anti-CD56 antibody, an anti-CD3 antibody and an anti-CD19

antibody, and €5} collecting cells in the biological sample that are not bound by the anti-

CD16 antibody and not bound by the one or more antibodies;{e)-introducingarecombinant

21. The method of claim €6;17, wherein the biological sample is an apheresis sample.

8+——The method comprisesHlow-eytometry-or-fluoresecenee-activated-cel-sorting (FACS):
22. A-vaeeine-compesition-comprisinga-of claim 17, wherein the recombinant polynucleic acid

is mRNA and wherein introducing the recombinant polynucleic acid into the population of

EBH+HED16—cels-comprising-arecombinant nueleieaeid cells comprises electroporation.
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82-23. The method of claim 17, wherein the cells in the composition have been cultured exvive

for less than 72 hours or less than 48 hours_ex vivo.

24. The composition of any one of claims 1-14 for use in therapy.
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