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miR223 inhibition reduces cancer progression in zebrafish. A) Pigmentation of
the tailfin quantified by threshold analysis of tail region (red dotted outline) in
1-month-old cancerous Ras;WT versus Ras;miR223KO juvenile fish. B) Dot plot
showing percentage of pigmentation quantified from the regions imaged in (A)
and (1). C) Ras-GFP expression in the tail area (red dotted outline) of 8-month-
old cancerous Ras;WT versus equivalent Ras;miR223KO adult fish. D) Dot plot
showing levels of Ras-GFP expression as quantified by fluorescent pixel count
(FPC) from the regions imaged in (C) and (2). E) 1-year-old cancerous Ras;WT
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versus Ras;miR223KO adult fish bearing (or not) a tumor mass (red outline) on
their tail. F) Bar chart showing percentage of cancerous fish with or without a
tail tumor quantified from the regions imaged in (E) and (3). G) Dot plot
showing tumor area quantified from the regions imaged in (E) and (3). H) Bar
chart showing percentage of cancerous Ras;WT versus Ras;miR223KO adult fish
bearing tailfin tumors, and any additional tumor (or not), quantified from the
regions imaged in (4)–(6). I) Bar chart showing percentage of 1-year-old
cancerous adult fish with or without tumor, quantified from the regions imaged
in (E) and (3), that are expressing miR223sponge in neutrophils
(lyz:miR223sponge-positive), macrophages (mpeg1:miR223sponge-positive), or
both lineages, in an otherwise Ras;WT background. J) Bar chart showing
percentage of 1-year-old cancerous adult fish with or without tumor, quantified
from the regions imaged in (E) and (3), that are overexpressing miR223 in
neutrophils (lyz:miR223-positive), macrophages (mpeg1:miR223-positive), or
both lineages, in Ras;WT or Ras;miR223KO backgrounds; red dashed line marks
the percentage of control Ras;WT fish
(lyz:miR223-mpeg1:miR223-double-negative) with tumor. Accompanying
schematics illustrate developmental stage (juvenile or adult) and imaged area
(black outlined box) used for each experiment. Data are pooled from three
independent experiments, and analyzed using one-way ANOVA test with
Bonferroni's multiple comparisons test (B), unpaired two-sided Mann–Whitney
test (D,G), or Fisher's exact test (F,H–J), ns p ≥ 0.05, *p p p p n = number of
fish. Scale bars = 1 mm. Credit: Advanced Science (2022). DOI:
10.1002/advs.202202717

A new way of reprogramming our immune cells to shrink or kill off
cancer cells has been shown to work in the otherwise hard to treat and
devastating skin cancer, melanoma. The University of Bristol-led
discovery, published in Advanced Science today, demonstrates a new way
to clear early stage pre-cancerous and even late-stage tumor cells. 

Using miniature artificial capsules called protocells designed to deploy
reprogramming cargoes that are taken up by inflammatory cells (white
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blood cells), the scientists show they were able to transform these cells
into a state that makes them more effective at slowing down the growth
and killing of melanoma cells. They showed that this was possible for
both animal and human immune cells.

The study is the first to test the capacity of a protocell to deliver cargoes
for reprogramming immune cells and offers a promising novel target for
the development of cancer immunotherapies.

Paul Martin, Professor of Cell Biology in the School of Biochemistry at
the University of Bristol and one of the study's lead authors explained
what happens when our immune system comes into contact with cancer
cells: "Our immune cells have a surveillance capacity which enables
them to detect pre-cancerous cells arising at any tissue site in the body.
However, when immune cells encounter cancer cells they are often
subverted by the cancer cells and instead tend to nourish them and
encourage cancer progression. We wanted to test whether it might be
possible to reprogram our immune system to kill these cells rather than
nurture them."

First, the team tested the proof of concept in zebrafish larvae which are
used due to their translucency, allowing researchers to watch
inflammatory immune cells interact with cancer cells in ways not
possible in our own tissues.

Protocells loaded with anti-miR223 molecules that bind to and interfere
with signaling machinery in the inflammatory immune cells and work by
effectively prolonging their pro-inflammatory state, were shown to drive
altered immune cell-cancer cell interactions, slowing the growth of
cancerous cells and driving increased tumor cell death in the larvae.

To find out whether this approach might be upscaled as a feasible
therapeutic strategy for shrinking larger, more established, and growing
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cancers, the experiment was repeated in adult fish with tailfin
melanomas, showing this approach significantly inhibited melanoma cell
growth.

To fully investigate the feasibility of using protocells to deliver
"reprogramming" anti-miR223 cargoes in humans, the experiment was
conducted again using an in vitro assay with primary human immune
cells from the Toye lab, also in Bristol's School of Biochemistry. Results
from this experiment demonstrated that the protocells were able to
effectively deliver and reprogram human immune cells toward a more
persistent pro-inflammatory and potentially anti-cancer state.

Professor Stephen Mann from Bristol's School of Chemistry and the
Max Planck Bristol Centre for Minimal Biology added, "Our results
highlight the therapeutic benefits of harnessing host immunity to
eradicate cancers and demonstrate the feasibility of using protocells to
deliver cargoes for reprogramming innate immune cells. While our
experiments in zebrafish are early pre-clinical studies, our results
indicate that the same is possible for human immune cells, at least in
vitro, and can be similarly reprogrammed to suppress cancer growth." 

  More information: Paco López‐Cuevas et al, Macrophage
Reprogramming with Anti‐miR223‐Loaded Artificial Protocells
Enhances In Vivo Cancer Therapeutic Potential, Advanced Science
(2022). DOI: 10.1002/advs.202202717
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