Mast cells play role in wound healing through the ZnT2 / GPR39 / IL-6 axis
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Supplementary Figure legends

Supplementary Figure S1. Expression profile of ZnT family members in
BMMC s

The expression level of ZnT family members was determined from the ReFDIC

(Reference Database of Immune Cells, http://refdic.rcai.riken.jp/).

Supplementary Figure S2. Isotype-matched antibody stain images for Figure
1A.
Double immunostaining of CD63 (red) and ZnT2 (green) in mast cells. Normal

Rabbit IgG is used as negative control. Scale bar: 2 ymand 10 u m.

Supplementary Figure S3. Full-length blot images for Figure 1C.

Supplementary Figure S4. Expression of ZnT2 in ZnT2 and ZnT2+ -derived

BMMC.

Immunoblotting analysis of ZnT2 protein in BMMCs using anti-ZnT2 antibody.

Supplementary Figure S5. Full-length blot images for Figure S4.

Supplementary Figure S6. Normal development of ZnT2- BMMCs.

(A) Histological analysis of mast cells in the ear of ZnT2* (n = 3) and ZnT2+ (n =

3) mice. Sections were stained with nuclear fast red and Alcian blue. The arrows



indicate mast cells. (B) Representative flow cytometry dot plot profiles of
freshly isolated peritoneal cells from ZnT2* (left) and ZnT27 (right) mice
stained for CD117 and FceRI. (C) Flow cytometric analysis of BMMCs from

ZnT2+and ZnT27" mice. c-Kit and FceRI expression was detected by staining

with anti-CD117 (c-kit) and anti-IgE, respectively.

Supplementary Figure S7. Normal production of cytokines and f—
hexosaminidase by ZnT2+- BMMCs.

(A) BMMC degranulation assessed by f—hexosaminidase release. BMMCs from
ZnT2 and ZnT2" mice were sensitized with anti-DNP IgE and stimulated
with DNP-HSA. As a control, BMMCs were stimulated with 1 uM ionomycin
(Io). Values represent the mean + SD. (B) Enzyme-linked immunosorbent
assays for IL-6 and TNFa produced by BMMCs from ZnT2+ and ZnT2" mice
sensitized with anti-DNP IgE and stimulated with DNP-HSA. Values represent
the mean + SD. (c) LPS-induced cytokine production by ZnT2 and ZnT27"
BMMCs stimulated with 1 pg/ml LPS for the indicated time periods. Values

represent the mean + SD.

Supplementary Figure S8. Mast cells are required for normal wound healing,.
(A) Impaired wound closure in Kit*/Kit+ (mast cell-deficient) mice (n =7
animals) was prevented by prior reconstitution of the dermis with control

BMMCs (n = 10 animals). Values represent the mean + SEM; *P < 0.05



comparing Kit*/Kit*+ and C57BL /6 mice (n = 8 animals); +P < 0.05 comparing
Kit+/Kit* mice and mast cell-reconstituted Kit/Kit** mice (BMMCs—

Kit+ [ Kit*+ mice ). (B) Mas-TRECK Tg mice and C57BL/6 mice were subjected to
wound healing analysis. For diphtheria toxin (DT) treatment, mice were
injected with 250 ng of DT intraperitoneally for 5 consecutive days (black
arrows). The wound area (%) is shown as 100 % on Day 0 value and the values
are expressed as means+s.e.m. (n=5 for Tg; n=5 for C57BL6), **P < 0.01

(two-tailed Student’s t-test).

Supplementary Figure S9. Numbers of mast cells in dermis from back skin.
Absolute numbers of mast cells expressed as number per mm: of back skin
between ZnT2 (n = 16) and ZnT2+ (n = 13) BMMCs-engrafted Kit*« mice. Data

show mean + s.d.

Supplementary Figure S10. Full-length blot images for Figure 5B.

Supplementary Figure S11. Full-length blot images for Figure 5D.

Supplementary Figure S12. Schematic diagram of the human II-6 promoter

constructs.

The indicated II-6 promoter-derived recombinant reporter gene constructs were

used in Figure 5F. Boxes, transcription factor-binding sites; crossed boxes,



transcription factor-binding sites of the human II-6 promoter (-1178/+13) with

point mutations.

Supplementary Figure S13. In situ hybridization analysis of skin wound
samples from WT mice 3 days after injury.

Skin samples were hybridized with a Gpr39-specific probe. Left panel shows
unwounded skin. Right panel shows wounded skin. The arrows indicate gpr39

positive cells.

Supplementary Figure S14. Proposed mechanism by which Zn functions as

an inflammatory mediator.

A mechanism showing that Zn is a novel mediator of the inflammatory
response. Upon injury, endogenous inflammatory mediators or “danger signals”
are released and activate mast cells, which then release Zn into the extracellular
space. In addition to this, it is well known that keratinocytes release Zn during
injury. Released Zn directly binds to the Zn receptor GPR39 on skin fibroblast
and immune-related cells and induces the expression of cytokines such as IL-6

and TNFa. These cytokines then contribute to inflammatory responses such as

wound healing.
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Supplemental fig.2. Isotype-matched antibody stain images for Figure 1A.




Supplemental fig.3. Full-length blot images for Figure 1C.
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ZnT2

actin




Supplemental fig.5. Full-length blot images for Figure S4.
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Supplemental fig.10. Full-length blot images for Figure 5B.
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Supplemental fig.11. Full-length blot images for Figure 5D.
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Supplemental fig.13.
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