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[0008] The ability to modulate the immune system offers the prospect of treating wide
range of conditions including those caused by inflammation, cancer, and viral infections.
Beyond its established role in vaccine development, immunomodulation has therapeutic
potential for various conditions including autoimmunity and cancer, as well as

inflammatory including metabolic disorders, fibrotic and infectious diseases.

[0009] The immune cells play a crucial role in the tumor microenvironment (TME). The
tumor-infiltrating immune cells are involved in the regulation of tumor development,
progression, and response to treatment. The cellular and molecular profile of the immune
TME impacts the disease response to therapy and its outcome by regulating the balance
between suppressive versus cytotoxic responses in the vicinity of the tumor [15]. Specific
immune cells, such as T cells and natural killer cells, can help suppress tumors' growth
and contribute to the elimination of cancer cells. Conversely, the accumulation of
immunosuppressive immune cells, such as regulatory T cells and myeloid-derived
suppressor cells, can create an environment permissive to tumor growth and
progression. The balance between immune-stimulating and immune-suppressive cells in
the tumor microenvironment is crucial to the success of immunotherapy and other cancer
treatments, Therefore, the ability to manipulate the complex interplay between immune
cells and the tumor microenvironment is crucial for the development of more effective

cancer therapies.
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[0344] In some embodiments, a target of the nucleotide in a peptide oligonucleotide
complex may be a central nervous system (CNS) target, such as a gene or pathways for
which familial mutations are associated with a high risk of onset of neurodegenerative
diseases. If disease is dominant (gain of function), the gene's transcript itself may be the
target. If a disease is recessive (loss-of-function), a transcript or an ortholog may be
modified to replace the lost function. For example, the gene target SMN2 may be
targeted to replace loss of SMN1 function by altering splicing of SMN2 to convert the
semi-functional ortholog to a fully functional replacement for SMN1. If the disease is
associated with protein aggregation, clearing a portion of the target protein may be
sufficient to alleviate symptoms of the disease. For example, targeting the poly-CAG
(encoding poly-Q) expanded region of exon 1 of the aggregating form of Huntingtin may
be used to achieve allele specificity for mutant Huntingtin over wild type Huntingtin.
Peptide oligonucleotide complexes described herein (e.g., a peptide oligonucleotide
complex comprising a TfR-binding peptide and a nucleotide that binds a gene target
MRNA) that target CNS gene targets may be used to treat various neuronal or
neurodegenerative disorders such as hereditary neurodegeneration, Huntington's
disease, Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis (ALS),
frontotemporal dementia (FTD), epilepsy, neurodevelopmental disorders, and Dravet

syndrome.
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[0161] Bispecific binding reagents can permit the selective ablation of human prostate
cancer cells in vitro. STEAP1 is highly expressed on the cell surface of the human
prostate cancer cell line LNCaP. Compared to LNCaP cells, human lung cancer NCI-
H23 (H23) cells seem to express substantially lower STEAP1 mRNA and protein levels.
Fold-change differences of the transcript levels may be calculated from the GENT

U133A data: Based on four H23 samples and two LNCaP/LNCaP Clone FGC samples,
STEAP 1 mRNA levels are 25-fold higher in LNCaP than in H23 cells. By comparing the
STEAP 1 protein levels of H23 cells shown in Figure 3A of Hayashi et al, J Transl Med,
9: 191, 201 1 with those of LNCaP cells depicted in Figure 6A of WO 01/40276, STEAP

1 protein levels also appear to be substantially higher in LNCaP than in H23 cells. Given
such differences, one would assume that TCT001 mediates a higher degree of
cytotoxicity towards LNCaP than towards NCI-H23 cells. This hypothesis is confirmed by
incubating serially diluted TCT001 with pre-activated human T cells and LNCaP or NCI-
H23 target cells at a pre-established effector to target (E/T) cell ratio of 20:1. After four

hours of treatment, cell viability was measured via a nonradioactive enzymatic assay.

[0162] The concentration of an anti-cancer agent that lyses 50% of the tumor cells
relative to the maximal number of cancer cells that can be killed by the drug (at higher

concentrations) is referred to as EC50 value.
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1. A pharmaceutical composition comprising an expanded population of
immunosuppressive regulatory T-cells and a pharmaceutically acceptable parenteral
vehicle for administration by injection, wherein the expanded population of
immunosuppressive regulatory T-cells is obtained according to a method comprising:

screening a sample comprising human T cells for the levels of cell surface expression of
a CD4 marker and a CD127 marker to detect CD4*CD127'"cells, wherein the
CD4*CD127"~cells have reduced or no levels of cell surface-expressed CD127
compared to other cells in the sample expressing greater amounts of CD127,

isolating the CD4*CD127'"cells from a sample to provide an isolated population of
immunosuppressive regulatory T-cells,

expanding the isolated T-cell population of immunosuppressive regulatory T-cells to
obtain the expanded population of immunosuppressive regulatory T-cells, and

formulating the expanded population of immunosuppressive regulatory T-cells with a
pharmaceutically acceptable parenteral vehicle for administration by injection, wherein
the vehicle comprises one or more additives in an effective amount to maintain
isotonicity, physiological pH, or stability.

8. The pharmaceutical composition of claim 1, wherein the CD4+CD127'°cells are cells
that fall below the 50th percentile of fluorescence intensity for cells in the sample when
contacted with a fluorescently labeled anti-CD127 antibody.

13. The pharmaceutical composition of claim 1, wherein the expanding step comprises
contacting the isolated population of immunosuppressive regulatory T-cells with an
antigen-specific or non-specific T cell receptor (TCR) stimulatory agent and a
costimulatory agent.
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