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Supplementary Fig. 1: Inducible depletion of Tregs worsens tissue healing outcomes
following acute bone, muscle and skin injuries. a, Experimental design for assessing
tissue healing after Treg depletion. Wildtype (wt) C57BL6/J and Foxp3°™WCFP mice were
treated with diphtheria toxin (DT) starting two days prior to injury, and every other day post-
injury until D8 to deplete Tregs in Foxp3°™N®P mice. b-e, Treg depletion assessed via flow
cytometry on D7 post-injury. Representative flow cytometry plots of blood (b), spleen (c¢), and
injured non-lymphoid tissues (shown here for muscle) (d), along with the percentage of CD4",
Foxp3™* Tregs (out of total CD4" T cells) in these tissues in (e) (n = 6 mice). f, Representative
immunostaining of injured muscle and skin sections for FOXP3 in green (Tregs) and nuclei in

3DTR/GFP

blue at D7 post-injury in wt and Foxp mice treated with DT. Scale bar: 100 um. g-l,

Critical-size cranial defects, quadriceps volumetric muscle loss defect (by biopsy punch) or

3DTR/GFP mice

full-thickness dorsal skin wounds (non-splinted) were performed in wt or Foxp
treated with DT. Tissue healing was assessed at different time points for each tissue. g, Bone
regeneration evaluated by microCT analysis of cranial defects expressed as defect coverage
and new bone volume at D28 post-injury (n = 8 defects). h, Representative cranial
reconstructions. The original defect area is shaded with a dashed red outline. i, Muscle
regeneration represented by the percentage of fibrotic-like tissue and muscle area measured
by histomorphometric analysis of tissue sections at D10 post-injury (n = 7 defects). j,
Representative muscle histology of a transverse section of the rectus femoris stained with
Masson'’s trichrome at D10 post-injury. Muscle tissue is stained in red and the fibrotic-like area

is in blue. Scale bar = 1 mm. k, Percentage wound closure at D10 post-injury evaluated by



histomorphometric analysis of tissue sections (n = 6 wounds). I, Representative histology of
skin tissue at D10 post-injury stained with haematoxylin and eosin. Black arrows indicate
wound edges and red arrows indicate tips of epithelium tongue. The epithelium (if any) is
stained in purple, underneath which the granulation tissue is stained in pink-violet, with dark
purple granulocyte nuclei. Scale bar = 1 mm. Data are plotted in box plots showing the median
(central line) and IQR (bounds) with whiskers extending to the minimum and maximum values.
Two-tailed unpaired Student’s t-test was used in (e: Blood, Spleen, Muscle, Skin, g, i: left) and
Mann Whitney U Test for non-parametric data was used in (e: Bone, i: right, k). P values are
indicated; ***P<0.001. Panel (a) created with BioRender.com released under a Creative
Commons Attribution-NonCommercial-NoDerivs 4.0 International license

(https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en).
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Supplementary Fig. 2: Representative flow cytometry gating strategies for sorting T
cells from spleen. a-c, Gating strategy for sorting Tregs from healthy mouse spleens for all
T cell delivery experiments, including CD4*, GFP* Tregs and CD4*, GFP~ Tconvs from
Foxp3°™CSP mice (a), CD4", RFP* Tregs from Foxp3RESRFP mice (b) and CD4*, CD25" Tregs
from 11107 mice (c).
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Supplementary Fig. 3: Muscle fibre cross-sectional area for all T cell delivery
experiments. Average cross-sectional muscle fibre areas of individual centrally nucleated
muscle fibres on sections from mice across all treatment groups, including Tregs versus
control (a), Tconvs versus control (b), PBS or clodronate liposomes with/without Tregs (c),
11107 Tregs versus control (d) and allogeneic and human Tregs versus control (e). Data are
plotted in box plots showing the median (central line) and IQR (bounds) with whiskers
extending to the minimum and maximum values. Two-tailed unpaired Student’s t-test was
used in (a, d) and Mann Whitney U Test for non-parametric data was used in (b). One-way
ANOVA with Bonferroni post hoc test was used in (¢) and Kruskal-Wallis with Dunn’s post hoc
test was used for non-parametric data in (e) for multiple comparisons. P values are indicated;
***P<0.001; n.s. indicates non-significant. (PL: PBS/ control liposomes; CL: Clodronate

liposomes; aTregs: allogeneic Tregs; hTregs: human Tregs).
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Supplementary Fig. 4: Local delivery of exogenous CD4" Tconvs does not promote
tissue healing. a, Critical-size cranial defects, quadriceps volumetric muscle loss defect or
full-thickness dorsal skin wounds were performed in wildtype C57BL6/J mice and treated with
a fibrin hydrogel only, or hydrogel containing exogenous spleen CD4" Tconvs. Tissue healing
was assessed at different time points for each tissue. b, Bone regeneration evaluated by
microCT analysis of cranial defects expressed as defect coverage and new bone volume at
D28 post-injury (n = 8 defects). ¢, Representative cranial reconstructions. The original defect
area is shaded with a dashed red outline. d, Muscle regeneration represented by the
percentage of fibrotic-like tissue and muscle area measured by histomorphometric analysis of
tissue sections at D10 post-injury (n = 8 defects). e, Representative muscle histology of a
transverse section of the rectus femoris stained with Masson’s trichrome at D10 post-injury.
Muscle tissue is stained in red and the fibrotic-like area is in blue. Scale bar = 1 mm. f,
Percentage wound closure at D10 post-injury evaluated by histomorphometric analysis of
tissue sections (n = 8 to 12 wounds). g, Representative histology of skin tissue stained with
haematoxylin and eosin at D10 post-injury. Black arrows indicate wound edges and red arrows
indicate tips of epithelium tongue. The epithelium (if any) is stained in purple, underneath
which the granulation tissue is stained in pink-violet, with dark purple granulocyte nuclei. Scale
bar = 1 mm. Data are plotted in box plots showing the median (central line) and IQR (bounds)
with whiskers extending to the minimum and maximum values. Two-tailed unpaired Student’s
t-test was used in (b, d, f). P values are indicated; ***P<0.001. Panel (a) created with
BioRender.com released under a Creative Commons Attribution-NonCommercial-NoDerivs

4.0 International license (https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en).
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Supplementary Fig. 5: Representative flow cytometry plots for analysis of recovered
exogenous RFP* Tregs from injured tissues following delivery. a, Gating strategy for
detecting exogenous RFP* Tregs recovered from Treg-treated injured tissues (shown for
muscle as an example). Exogenous Tregs were gated as CD4* RFP* Tregs from CD3" T cells,
after excluding potential contaminating myeloid cells (CD11b*, F4/80" and Ly6G" cells). b,
Representative flow cytometry plots of RFP™ Tregs recovered from the Treg-treated bone,
muscle, and skin tissues, at D1, D3 and D5 post-injury, compared to untreated controls. c,
Representative immunostaining of injured muscle and skin sections with endogenous RFP in
red (Tregs) and nuclei in blue, at D3 post-injury for tissues administered with exogenous Tregs
and controls (No Tregs). Scale bar: 100 um. d, Representative flow cytometry plots of spleens
and lymph nodes from all tissue injuries showing no presence of RFP* Tregs. (RFP: Red

fluorescent protein).
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Supplementary Fig. 6: Differential gene expression analysis results of RNA-seq on
exogenous Tregs before and after delivery into injured tissues. a-e, Critical-size cranial
defects, quadriceps volumetric muscle loss defect or full-thickness dorsal skin wounds were
performed in wildtype C57BL6/J mice, and treated with a fibrin hydrogel only, or hydrogel
containing exogenous spleen Tregs. On D3 post-delivery, exogenous Tregs were sorted from
injured bone, muscle, and skin for RNA sequencing. a-c, Volcano plots depicting differentially
expressed genes (DEGs) (FDR adjusted p-value < 0.0.5, with fold change >|1.5]) between
exogenous spleen Tregs before delivery (n = 4) and exogenous Tregs recovered from injured
tissues at D3 post-delivery (n = 3) for bone (a), muscle (b) and skin (c). Significantly
upregulated (red) and downregulated (blue) genes in D3 recovered Tregs are shown with key
selected genes labelled. d, Venn diagrams depicting the overlapping number of DEGs
between tissues for the upregulated and downregulated genes in exogenous Tregs recovered
from injured tissues at D3 post-delivery compared to exogenous Tregs before delivery. e, Heat
map depicting standardised expression values of the 32 upregulated DEGs that overlap
between bone, muscle and skin (from d) (n = 4 mice for spleen Tregs before delivery and n =

3 mice per injured tissue after delivery; average of replicates is shown).
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Supplementary Fig. 7: Kinetics of endogenous Treg accumulation in injured tissues. a,
Gating strategy for detecting FOXP3" Tregs in injured bone, muscle, and skin of wildtype
C57BL6/J mice by flow cytometry (shown for muscle as an example). b, Number of Tregs

accumulating at different time points in each injured tissue. Data are plotted as mean + SD (n
= 5 mice per time point).
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Supplementary Fig. 8: Characterising endogenous and exogenous Tregs in injured
bone, muscle, and skin tissues. a, Endogenous Tregs were sorted from critical-size cranial
defects, quadriceps volumetric muscle loss defect or full-thickness dorsal skin wounds of

FOXp3DTR/GFP

mice on D7 post-injury for RNA sequencing. b-c, Two-step sorting strategy for
isolating endogenous Tregs from injured tissues (shown for muscle as an example), involving
exclusion of contaminating CD11b*, F4/80" cells, while enriching for CD3* T cells (b) followed
by a purity sort for CD4*, FoxP3-GFP* Tregs. d, The transcriptome of sorted endogenous
Tregs was compared to sorted exogenous Tregs and gene ontology analysis was performed
on differentially expressed genes that were commonly upregulated between endogenous and
exogenous Tregs sorted from the injured tissues. Panel (a) created with BioRender.com
released under a Creative Commons Attribution-NonCommercial-NoDerivs 4.0 International

license (https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en).
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Supplementary Fig. 9: RT-qPCR analysis of selected genes significantly upregulated in
RNA-seq data of endogenous and exogenous Tregs from injured muscle compared to
healthy spleen Tregs. a-b, Endogenous Tregs were sorted from quadriceps volumetric
muscle loss defects of Foxp3°™° " mice on D7 post-injury for RT-gPCR, n = 3 per group. c-
d, Quadriceps volumetric muscle loss defects were performed in wildtype C57BL6/J mice, and
treated with a fibrin hydrogel only, or hydrogel containing exogenous spleen Tregs. On D3
post-delivery, exogenous Tregs were sorted from injured muscle for RT-gPCR, n = 3 per
group. Data in b, d are expressed as Log: fold change in expression of each gene in Tregs
from injured muscle, compared to Tregs from healthy spleen. Panels (a, ¢) created with
BioRender.com released under a Creative Commons Attribution-NonCommercial-NoDerivs

4.0 International license (https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en).
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Supplementary Fig. 10: Validating Mo/M® depletion with clodronate liposomes. a-c,

Mice received PBS liposomes or clodronate liposomes via intraperitoneal injection, starting

one day prior to quadriceps volumetric muscle loss injury. Macrophage populations in muscle

and spleen from injured mice were analysed via flow cytometry (a-b) and immunostaining (c)

for F4/80 on D4 post-injury. Data in (a) are plotted in box plots showing the median (central

line) and IQR (bounds) with whiskers extending to the minimum and maximum values. Two-

tailed unpaired Student's f-test was used. P values are indicated; ***P<0.001. (b)

Representative flow cytometry plots of muscle and spleen macrophages (F4/80" cells). (c)

Representative immunostaining of injured muscle and skin sections for F4/80 in green

(macrophages) and nuclei in blue at D4 post-injury. Scale bar: 100 um. (Mo/M®: monocytes/

macrophages).
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Supplementary Fig. 11: Mice received PBS liposomes or clodronate liposomes via
intraperitoneal injection, starting one day prior to quadriceps volumetric muscle loss injury.
The levels of TNF-a, IL-1pB, IL-6, IFN-y and CCL-2 within the injured muscle tissue were
quantified by ELISA (n = 4) on D2 and D4 post-injury. Data are plotted in box plots showing
the median (central line) and IQR (bounds) with whiskers extending to the minimum and
maximum values. Two-tailed unpaired Student’s t-test was used for each time point. P values

are indicated; n.s indicates non-significant. (Mo/M®: monocytes/ macrophages).
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Supplementary Fig. 12: Isolating tissue Mo/M® from injured tissues. a, Representative

flow cytometry gating strategy for sorting endogenous Mo/M® from injured bone, muscle, and

skin tissues (shown here for skin as an example), by excluding Ly6G™ neutrophils, and Siglec-
F* eosinophils, before gating for CD11b*, F4/80" cells. b, Expression of Ly6C within the F4/80

high/low subsets demonstrating the inverse correlation in the expression of these markers.
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Supplementary Fig. 13: Dynamics of Mo/M® accumulation in Treg-treated and wildtype
C57BL/J control mice on D4 and D7 post-injury. Number of F4/80" Mo/M® per 10° cells in
(a) and percentages of the F4/80 low fraction within the total F4/80" Mo/M® population sorted
from injured tissues in (b) (n = 4 mice per time point). Data are plotted in box plots showing
the median (central line) and IQR (bounds) with whiskers extending to the minimum and
maximum values. Two-tailed unpaired Student’s t-test was used for pairwise comparisons
between Treg-treated and untreated groups within each time point. P values are indicated.

(Mo/M®: monocytes/ macrophages).
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Supplementary Fig. 14: Venn diagrams depicting the overlap of DEGs between Mo/M®
from Treg-treated tissues sorted at D4 and D7 post-injury. Wildtype C57BL6/J mice with
bone, muscle or skin injuries were treated with fibrin hydrogel only or hydrogel containing
exogenous Tregs. Endogenous Mo/M® from injured tissues were sorted for RNA sequencing
on D4 and D7 post-injury. Overlapping number of genes between all significantly upregulated
(a) and downregulated (b) differentially expressed genes (DEGs) (FDR adjusted p-value <

0.05) is shown. (Mo/M®: monocytes/ macrophages).
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Supplementary Fig. 15: Gene-concept network plot of top gene ontology processes
enriched in Mo/M® from injured bone, muscle, and skin of Treg-treated mice. Network
of the top gene ontology (GO) biological processes (with adjusted P<0.01; Bonferroni
correction) enriched in the differentially expressed upregulated and downregulated Mo/M®
genes combined from both D4 and D7 post-injury, for Treg-treated bone (a), muscle (b) and
skin (c). The circle size represents the number of genes associated with the term and fold
change indicates expression levels with red colour depicting upregulation and blue colour
representing downregulation. The individual colours of the lines within the gene network depict

individual GO terms. (Mo/M®: monocytes/ macrophages).
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Supplementary Fig. 16: Dynamics of Mo/M® accumulation in Treg-depleted and control
mice on D4 and D7 post-injury. Number of F4/80* Mo/M® per 10° cells in (a) and
percentages of the F4/80 low fraction within the total F4/80" Mo/M® population sorted from
injured tissues in (b). n = 6 mice per time point in (a) and n = 5 — 8 mice per time point in (b).
Data are plotted in box plots showing the median (central line) and IQR (bounds) with whiskers
extending to the minimum and maximum values. Two-tailed unpaired Student’s t-test was
used for pairwise comparisons between Treg-depleted and control groups within each time

point. P values are indicated, ***P<0.001. (Mo/M®: monocytes/ macrophages).

19



a Bone Upregulated in Treg-depleted
Arg1
3 Nmi
\ /
\ Jak2
size
Nirc5 ® 5
interferon-gamm: ted Signaling pathway. 10
Gm12185
Aim?2 o Parp9 @
Tgtp1 20
1209 ~Irgm1 fold change
cellulagresponse to interferon-beta
Tgtp2 b ° I 4
Gbp7 Gm4951 3
Ifi47 Gbp3 Sting1 2
) ® Vrk2
Gmds41 11203 ®Gbpé 1
ligp1
Mndal o'’
Acod? Irgm2 Otud4

regulation of interleukin-1-mediated signaling‘ﬁ)athway

Zbp1
2 e
b Muscle Upr lated in Treg-depleted
Jak2
Pycard I11n Stat1 )
litrz Mylk3 Arg1 size
bpb & L] o
Ccl22 PY inte‘rferon—gamma— ‘ 10
Ccl17] “Ccl6 Acod1 diated si ling pathway
Saa3 ®
cellular responﬂo interleukin-1
Fit1 Ccl9 ) Socs1 fold change
Cort y Serpinedt If1 4
monocyte.chemotaxis 116
et Lot 3
Prazh? Ccl: regulation of CD4-positive,
97 Cccl24% @ Cel12 alpha-beta,T cell activation P
cald »
Cd274
Slamf8 Laals3 1
als . I
g eosinophil mlg:atlon.ra,m1
4 prcq Cdgda  Timpt
® \ y
Cor3 inflammatory, r_esponse
® to wounding__
Adam8 I\ IMa
|\
V Alox5
[
Siglecg
C Skin Upregulated in Treg-depleted
Gbp2
ligp1 Gbp6Gbp.
1fi205 Tgtp2
Gbp3 i
Gbp2b™~jfia? P: Ifitm1
L) Ifitm6
Ifgga4 Gbp? -
® response-to. Sting1 Stat? Mmp12
Tgtp1 interferon-beta Samhd1
Gm4951 lgtp ®
Irgm1~.cellular response.to type | interferon
Acod1 11 Nircb
interferon.-gamma-
diated ling-pathway g, s/
Saa3 Zbp1
& P Jak2 size
16 cellular response-to.interleukin-1 @5
Pycard 40 @
Ccl8
o Col22 |\ Col6 @ s
cf
Cels Celt7 20
#Ccl24 .
fold change
5
monocyte"’chemotaxis 4
3
Slamf8 Cort Fit1 2

Downregulated in Treg-depleted

110,53 Arpy
Cds4
Kif2, Cbar2 size
Nckapil
Cd200
Haver2, : 5
10

Gba Tnfaip3
C1gtnf3® } v Zc3h12a
Col5 /irbab
Jun tiorrof-. | Amb2 S

negative regulation-of
Csfig interleukin-6 proﬁfnction Nirc3 Cx3cr1 . 20
® i | cara e °
11126\ MUY Lilrb4a, Frar4 . 25
Ocst .le\1 Tib1 OB ©
cstamp 5 Tl negative regulation of fold change
Zfp36l1" ~positiveregulation of interleukin—‘iﬁoduction Errfi1
Hax1 myelgib leukocyte Ptgerd _1
Tyrobp ~Gory differentiation Tnf ‘Acp5
Car2
Hsg Fos ‘gﬂ -2
KIf10
Gpré8 Hdach 3
) @ Apoe Angpt2
Dcstamp Slc9b2 P2rx4_ Fgfrl p. ) Vegfa
Map2k3
regulation of blood vessel:endothelial, cell migration

Nos3 Pdgfb
Thbs1 = Adam77 Hmoxdg @Srpx2

Plk2y”" Mecp2 \JUP Hspb1

Kdr, Pparg
=/ Mef2c 3
Atp2b4 Ce/18at

KIf4 Rgoc Acvrlt

Downregulated in Treg-depleted

o @
size
e 2
@
negative regulation of chronic inflammatory response . 4
®
0®:
®:
fold change
. Cx3crt
-1.0
C3ar1
-1.5
-2.0
macrophage migration
Stap1
Ednrb
P2ry12
Trpv4
Downregulated in Treg-depleted
Bank1
®
Rabgeft v 4
negative regulatiunlof interleukin—6 production
Tnf ®
CoarZ m Slo9b2
o | Jesc
Cd24a o
size
Gasb | .
Lilrbdb |\ - bositive regulation of myeloid 7707 ® 3
Tnfaip3 . 5

leukocyte differentiation
negative regulation.of tumor ‘
necrosis factopiproduction

7

KIf10 .
Trem2 . 9
[ RE

Acpd
P negative-regulation.of interleukin-1 production

Id2 Jun fold change
ot Ermin »
Cide.a -2
-3
Cx33’1 -4
Nirp3

20



Supplementary Fig. 17: Gene-concept network plot of top gene ontology processes
enriched in Mo/M® from injured bone, muscle, and skin of Treg-depleted mice. Network
of the top gene ontology (GO) biological processes (with adjusted P<0.01; Bonferroni
correction) enriched in the differentially expressed upregulated and downregulated Mo/M®
genes combined from both time points post-injury, for Treg-depleted bone (a), muscle (b) and
skin (c) (D4 and D7 for skin and muscle; D7 and D10 for bone). The circle size represents the
number of genes associated with the term and fold change indicates expression levels with
red colour depicting upregulation and blue colour representing downregulation. The individual
colours of the lines within the gene network depict individual GO terms. (Mo/M®: monocytes/

macrophages).
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Supplementary Fig. 18: Flow cytometry gating strategies for analysing endogenous
neutrophils and T cells in Treg-treated injured tissues. a, Gating strategy for analysing
neutrophils from CD11b* myeloid cells post-injury, as the Ly6G*, F4/80~ population. b, Gating
strategy for analysing T cells post-injury. Total CD3" T cells were gated by excluding CD11b",
F4/80" Mo/M®, followed by subsequent gating for CD8" and CD4" T cells. Plots have been
shown for muscle injury as an example.
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Supplementary Fig. 19: Kinetics of neutrophil and T cell accumulation in injured bone,
muscle, and skin, following Treg delivery. a, Wildtype C57BL/6J mice with critical-size
cranial defects, quadriceps volumetric muscle loss defect or full-thickness dorsal skin wounds
were treated with a fibrin hydrogel only, or hydrogel containing exogenous spleen Tregs.
Endogenous neutrophils and T cells accumulating in the injured tissues were analysed by flow
cytometry on D3, D7 and D10 post-injury. b-d, Numbers of neutrophils (CD11b*, Ly6G",
F4/80°) (b), CD4" T cells (CD3*, CD4") (c) and CD8" T cells (CD3", CD8%) (d) in injured tissues
per 10° live cells (n = 4 mice per time point). Data are plotted in box plots showing the median
(central line) and IQR (bounds) with whiskers extending to the minimum and maximum values.
Two-tailed unpaired Student’s t-test was used for pairwise comparisons between Treg-treated
and untreated groups within each time point. P values are indicated; ***P<0.001. Panel (a)
created with BioRender.com released under a Creative Commons Attribution-
NonCommercial-NoDerivs 4.0 International license (https://creativecommons.org/licenses/by-
nc-nd/4.0/deed.en).
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Supplementary Fig. 20: Co-culture of Mo/M® with decreasing concentrations of
cytotoxic T cells decreases their pro-inflammatory phenotype. a-b, Volumetric muscle
loss defects were created and endogenous CD8" T cells and Mo/M® were sorted on D3 post-
injury, followed by a 48 h co-culture of Mo/M® with different concentrations of CD8" T cells
(a). The proportions of Ly6C"" Mo/M® within each condition were quantified (b) (n = 5
biological replicates). Data in (b) are plotted in box plots showing the median (central line) and
IQR (bounds) with whiskers extending to the minimum and maximum values. One-way
ANOVA with Bonferroni post hoc test was used in (b) for multiple comparisons. P values are
indicated; ***P<0.001. (Mo/M®: monocytes/ macrophages). Panel (a) created with
BioRender.com released under a Creative Commons Attribution-NonCommercial-NoDerivs

4.0 International license (https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en).
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Supplementary Fig. 21: Kinetics of IFN-y* T cell and NK cell accumulation in injured

bone, muscle, and skin, following Treg delivery. a, Wildtype C57BL/6J mice with critical-

size cranial defects, quadriceps volumetric muscle loss defect or full-thickness dorsal skin

wounds were treated with a fibrin hydrogel only, or hydrogel containing exogenous spleen

Tregs. Expression of IFN-y in endogenous CD4" T cells, CD8" T cells and NK cells

accumulating in the injured tissues were analysed by flow cytometry on D4 and D7 post-injury.

Percentages within each subset are shown in a, ¢, e. Number of cells per 10° live cells is

shown in b, d, f. (n = 4 mice per time point). Data are plotted in box plots showing the median

(central line) and IQR (bounds) with whiskers extending to the minimum and maximum values.

Two-tailed unpaired Student’s t-test was used for pairwise comparisons between Treg-treated

and untreated groups within each time point. P values are indicated; ***P < 0.001.
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Supplementary Fig. 22: IL-10 decreases the pro-inflammatory phenotype of injured
muscle Mo/M®. a-b, Monocytes were isolated from mouse bone marrow and cultured for 3
days with Treg-derived factors in the presence of IFN-y. The proportion of Ly6C"9" Mo/M®
was measured by flow cytometry (n = 3 biological replicates). Data in (b) are plotted as mean
+ SD and data points represent independent pools of mouse monocyte culture. One-way
ANOVA with Bonferroni post hoc test was used in (b) for multiple comparisons. ¢-d, Volumetric
muscle loss defects were created and endogenous Mo/M® were sorted on D3 post-injury,
followed by a 48 h culture, with and without IFN-y and IL-1, in the presence or absence of IL-
10. The proportions of Ly6C"" Mo/M® within each condition were measured by flow cytometry
(n = 8 biological replicates). Data in (d) are plotted in box plots showing the median (central
line) and IQR (bounds) with whiskers extending to the minimum and maximum values. Two-
tailed unpaired Student’s t-test was used for pairwise comparisons between untreated and IL-
10-treated groups within each condition (with and without IFN-y and IL-18) in (d). P values are
indicated; ***P<0.001; n.s. indicates non-significant. (Mo/M®: monocytes/ macrophages).
Panel (c) created with BioRender.com released under a Creative Commons Attribution-

NonCommercial-NoDerivs 4.0 International license (https://creativecommons.org/licenses/by-
nc-nd/4.0/deed.en).
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Supplementary Fig. 23: Exogenous Tregs express IL-10. Wildtype C57BL/6J mice with
cranial bone defects, quadriceps volumetric muscle loss defects, or dorsal skin wounds were
treated with a fibrin hydrogel containing exogenous spleen Tregs, while for uninjured tissue,
Tregs were placed within a small pocket formed in the subcutaneous space by blunt
dissection. The delivered exogenous Tregs were recovered from injured tissue by sorting on
D3 post-injury and IL-10 expression was measured by flow cytometry, represented as the
percentage of IL-10* Tregs or the mean fluorescence intensity (MFI) of IL-10 expression in the
sorted Tregs, before and after delivery into injured tissues (n = 3 mice per group). Data are
plotted as mean + SD and data points represent individual mice. One-way ANOVA with
Bonferroni post hoc test was used for multiple comparisons. P values are indicated;

***P<0.001; n.s. indicates non-significant.
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Supplementary Fig. 24: Purity of human Tregs prior to delivery and recovery of
exogenous allogeneic and human Tregs from injured bone following delivery. a,
Expression of FOXP3 and HELIOS in the in vitro expanded and cryopreserved human Tregs
after thawing prior to in vivo delivery (gated on live human CD4" Tregs). b, Percentage of
exogenous allogeneic and human Tregs recovered from injured bone, on D3 and D5 post-
Treg delivery (data are mean + SD, n = 4 mice), ***P<0.001. ¢, Gating strategy for recovering
exogenous human Tregs from Treg-treated injured bone. Exogenous human Tregs were
gated by first excluding potential contaminating myeloid cells (CD11b*, F4/807, Ly6G™ cells)
as well as mouse CD3" T cells, followed by selecting human CD3*, CD4" T cells. d-e,
Representative flow cytometry plots of recovered RFP* Tregs after allogeneic delivery (d) or
recovered CD4" human Tregs after xenogeneic delivery (e) from the Treg-treated bone at D3
and D5 post-injury, compared to untreated controls. (aTregs: allogeneic Tregs; hTregs: human
Tregs).
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Supplementary Fig. 25: Recovering exogenous Tregs, with prior in vitro culture, from

injured bone following delivery. a, Representative flow cytometry plots of recovered RFP*

Tregs after delivery into injured bone. b, Percentage of exogenous Tregs recovered from

injured bone, on D3 and D5 post-Treg delivery (data are mean + SD, n = 4 mice).
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Supplementary Fig. 26: Proposed mechanisms by which local delivery of exogenous
Tregs into injured tissues promotes healing. Tregs delivered locally into injured tissues
respond to the microenvironment and adopt an “injury-specific’ phenotype characterised by
the expression of effector molecules. Exogenous Tregs rapidly modulate other immune cells
within the injured site, particularly Mo/M® via IL-10 and potentially other Treg-derived factors,
promoting their polarisation to an anti-inflammatory and pro-healing state. Additionally,
exogenous Tregs affect the immune microenvironment by reducing the number of neutrophils
and cytotoxic CD8" T cells, as well as IFN-y-producing T cells and NK cells, further contributing
to Mo/M® polarisation. The timely modulation of the immune response by exogenous Tregs,
following acute injury, leads to an overall improved tissue healing outcome. Red arrows
indicate induction and blue arrows indicate inhibition. Dotted arrows indicate proposed
interactions or effects. Figure created with BioRender.com released under a Creative
Commons Attribution-NonCommercial-NoDerivs 4.0 International license

(https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en).
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