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Figure S1 Immunohistochemistry of SCC. Immunohistochemical staining for ASIC1, ASIC2,
TRPV1 and TRPV4 in SCC tissue. (a-d) H&E staining, (e-h) immunohistochemical staining,
inserted smaller pictures represent a two times larger perspective. Scale bars represent 200
pm. a-c & e-g: patient 7; d, h: patient 1. This SCC shows a weak positive expression of ASIC1
and ASIC2. The expression of TRPV1 is high in tumor cells. For TRPV4, the representative SCC
shows a weak expression, even if some tumor cells are stained intensely. For more stainings of
other SCC, see supplementary figures S2-S3.



Figure S2. Immunohistochemistry of SCC. Immunohistochemical staining for ASIC1, ASIC2, TRPV1 and
TRPV4 in SCC tissue. (a-d) histochemical H&E staining, (e-h) immunohistochemical staining, inserted
smaller pictures represent a two times larger perspective. Scale bars represent 200 um. a-h: patient 4.
Scores in the bottom row were evaluated for ++: > 80 % of cells positive and / or staining intensity is
high; +: 20-80 % of cells positive and staining weak or only partially strong; - : < 20 % cells with weak
staining. This SCC shows a weak positive staining for ASIC1, ASIC2, TRPV1 and TRPV4. For more stainings
of other SCC, see figures S1, S3.
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Figure S3. Immunohistochemistry of SCC. Immunohistochemical staining for ASIC1, ASIC2, TRPV1 and
TRPV4 in SCC tissue. (a-d) histochemical H&E staining, (e-h) immunohistochemical staining, inserted
smaller pictures represent a two times larger perspective. Scale bars represent 200 um. a,c,d,e,g,h:
patient 5; b,f: patient 2. Scores in the bottom row were evaluated for ++: > 80 % of cells positive and /
or staining intensity is high; +: 20-80 % of cells positive and staining weak or only partially strong; - : <
20 % cells with weak staining. This SCC shows a strong positive expression of ASIC1. The expression of
ASIC2, TRPV1 and TRPV4 is partial positive. For more stainings of other SCC, see figures S1-S2.
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Figure S4. Immunohistochemistry of BCC. Immunohistochemical staining for ASIC1, ASIC2, TRPV1 and
TRPV4 in BCC tissue. (a-d) histochemical H&E staining, (e-h) immunohistochemical staining, inserted
smaller pictures represent a two times larger perspective. Scale bars represent 200 um. a-h: patient 9.
Scores in the bottom row were evaluated for ++: > 80 % of cells positive and / or staining intensity is
high; +: 20-80 % of cells positive and staining weak or only partially strong; - : < 20 % cells with weak
staining. This BCC shows a strong expression of ASIC1 and TRPV1. The expression of TRPV4 is weak
positive, but this BCC shows no expression of ASIC2. For more stainings of other BCC, see figures S5-57.



Figure S5. Immunohistochemistry of BCC. Immunohistochemical staining for ASIC1, ASIC2, TRPV1 and
TRPV4 in BCC tissue. (a-d) histochemical H&E staining, (e-h) immunohistochemical staining, inserted
smaller pictures represent a two times larger perspective. Scale bars represent 200 um. a-h: patient 11.
Scores in the bottom row were evaluated for ++: > 80 % of cells positive and / or staining intensity is
high; +: 20-80 % of cells positive and staining weak or only partially strong; - : < 20 % cells with weak
staining. This BCC shows a weak expression of ASIC1 and ASIC2. The expression of TRPV1 and TRPV4 is
significantly increased in tumor cells.. For more stainings of other BCC, see figures 54,56-S7.
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Figure S6. Immunohistochemistry of BCC. Immunohistochemical staining for ASIC1, ASIC2, TRPV1 and
TRPV4 in BCC tissue. (a-d) histochemical H&E staining, (e-h) immunohistochemical staining, inserted
smaller pictures represent a two times larger perspective. Scale bars represent 200 um. a-h: patient 12.
Scores in the bottom row were evaluated for ++: > 80 % of cells positive and / or staining intensity is
high; +: 20-80 % of cells positive and staining weak or only partially strong; - : < 20 % cells with weak
staining. ASIC1 and TRPV1 are strongly expressed on this BCC. The expression of ASIC2 and TRPV4 is
weak positive. For more stainings of other BCC, see figures S4-S5, S7.
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Figure S7. Immunohistochemistry of BCC. Immunohistochemical staining for ASIC1, ASIC2, TRPV1 and
TRPV4 in BCC tissue. (a-d) histochemical H&E staining, (e-h) immunohistochemical staining, inserted
smaller pictures represent a two times larger perspective. Scale bars represent 200 um. a-h: patient 13.
Scores in the bottom row were evaluated for ++: > 80 % of cells positive and / or staining intensity is
high; +: 20-80 % of cells positive and staining weak or only partially strong; - : < 20 % cells with weak
staining. This BCC shows no expression of ASIC2. The expression of ASIC1, TRPV1 and TRPV4 is weak
positive. For more stainings of other BCC, see figures S4-S6.
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Figure S8. Immunohistochemistry of NCN. Immunohistochemical staining for ASIC1, ASIC2, TRPV1 and
TRPV4 in NCN tissue. (a-d) histochemical H&E staining, (e-h) immunohistochemical staining, inserted
smaller pictures represent a two times larger perspective. Scale bars represent 200 um. b-d, f-h: patient
16; a, e: patient 20. Scores in the bottom row were evaluated for ++: > 80 % of cells positive and / or
staining intensity is high; +: 20-80 % of cells positive and staining weak or only partially strong; - : < 20 %
cells with weak staining for the epidermal (left score) and the dermal (right score) portion. This NCN
shows a strong positive expression of ASIC1 and TRPV1 on the epidermal sections. TRPV4 is expressed
weakly and ASIC2 cannot be assessed in this epidermal section, as we see no tumor cell nests (N/A). The
same counts for the dermal part in ASIC1. The expression of ASIC2 and TRPV1 is significantly increased
in dermal tumor cells. TRPV4 shows a weak dermal expression. For more stainings of other NCN, see
figures S9-S11.



Figure S9. Immunohistochemistry of NCN. Immunohistochemical staining for ASIC1, ASIC2, TRPV1 and
TRPV4 in NCN tissue. (a-d) histochemical H&E staining, (e-h) immunohistochemical staining, inserted
smaller pictures represent a two times larger perspective. Scale bars represent 200 um. a, e: patient 19;
b-d & f-h: patient 17. Scores in the bottom row were evaluated for ++: > 80 % of cells positive and / or
staining intensity is high; +: 20-80 % of cells positive and staining weak or only partially strong; - : < 20 %
cells with weak staining for the epidermal (left score) and the dermal (right score) portion. This NCN
shows a strong positive expression of TRPV1 on the epidermal sections and a weak positive expression
of ASIC2. ASIC1 and TRPV1 cannot be assessed in this epidermal section, as we see no tumor cell nests
(N/A). The expression of ASIC1 and TRPV1 is significantly increased in dermal tumor cells. ASIC2 and
TRPV4 show a weak positive dermal expression. For more stainings of other NCN, see figures S8, S10-
S11.



Figure S10. Immunohistochemistry of NCN. Immunohistochemical staining for ASIC1, ASIC2, TRPV1 and
TRPV4 in NCN tissue. (a-d) histochemical H&E staining, (e-h) immunohistochemical staining, inserted
smaller pictures represent a two times larger perspective. Scale bars represent 200 um. b-d, f-h: patient
18; a, e: patient 21. Scores in the bottom row were evaluated for ++: > 80 % of cells positive and / or
staining intensity is high; +: 20-80 % of cells positive and staining weak or only partially strong; - : < 20 %
cells with weak staining for the epidermal (left score) and the dermal (right score) portion. In this NCN
we can only assess the dermal portion, as we see no tumor cell nests in the epidermis (N/A). The
expression of ASIC2 and TRPV1 is significantly increased in dermal tumor cells. ASIC1 and TRPV4 show a
weak positive expression in the dermis. For more stainings of other NCN, see figures S8-S9, S11.
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Figure S11. Immunohistochemistry of NCN. Immunohistochemical staining for ASIC1, ASIC2, TRPV1 and
TRPV4 in NCN tissue. (a-d) histochemical H&E staining, (e-h) immunohistochemical staining, inserted
smaller pictures represent a two times larger perspective. Scale bars represent 200 um. a-h: patient 15.
Scores in the bottom row were evaluated for ++: > 80 % of cells positive and / or staining intensity is
high; +: 20-80 % of cells positive and staining weak or only partially strong; - : < 20 % cells with weak
staining for the epidermal (left score) and the dermal (right score) portion. This NCN shows a strong
positive expression of ASIC2 and TRPV1 on the epidermal sections and a weak positive expression of
ASIC1 and TRPV4. Concerning the dermis, the expression of ASIC2 and TRPV1 is significantly increased
in dermal tumor cells. ASIC1 and TRPV4 show a weak positive dermal expression. For more stainings of
other NCN, see figures S8-510.
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Figure S12. Immunohistochemistry of MM. Immunohistochemical staining for ASIC1, ASIC2, TRPV1 and
TRPV4 in MM tissue. (a-d) histochemical H&E staining, (e-h) immunohistochemical staining, inserted
smaller pictures represent a two times larger perspective. Scale bars represent 200 um. a-h: patient 25.
Scores in the bottom row were evaluated for ++: > 80 % of cells positive and / or staining intensity is
high; +: 20-80 % of cells positive and staining weak or only partially strong; - : < 20 % cells with weak
staining for the epidermal (left score) and the dermal (right score) portion.

This MM shows a weak positive expression of ASIC1, ASIC2 and TRPV4 on the epidermal sections and a
strong positive expression of TRPV1. Concerning the dermis, the expression of TRPV1 is significantly
increased in dermal tumor cells, TRPV4 shows a weak positive expression. In this MM we can not assess
the dermal portion concerning ASIC1 and ASIC2, as we see no tumor cell nests. For more stainings of
other MM, see figures S13-S15.
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Figure S13. Immunohistochemistry of MM. Immunohistochemical staining for ASIC1, ASIC2, TRPV1 and
TRPV4 in MM tissue. (a-d) histochemical H&E staining, (e-h) immunohistochemical staining, inserted
smaller pictures represent a two times larger perspective. Scale bars represent 200 um. a-h: patient 29.
Scores in the bottom row were evaluated for ++: > 80 % of cells positive and / or staining intensity is
high; +: 20-80 % of cells positive and staining weak or only partially strong; - : < 20 % cells with weak
staining for the epidermal (left score) and the dermal (right score) portion.

This MM shows a weak positive epidermal expression of ASIC1 and TRPV4 and a strong positive
expression of ASIC2 and TRPV1 in the epidermal sections. Concerning the dermis, ASIC1 and TRPV4
show a weak positive expression. In this MM we cannot assess the dermal portion concerning ASIC2
and TRPV1, as we see no tumor cell nests. For more stainings of other MM, see figures $12,514-S15.
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Figure S14. Immunohistochemistry of MM. Immunohistochemical staining for ASIC1, ASIC2, TRPV1 and
TRPV4 in MM tissue. (a-d) histochemical H&E staining, (e-h) immunohistochemical staining, inserted
smaller pictures represent a two times larger perspective. Scale bars represent 200 um. a,e: patient 23,
b,c,f,g: patient 22, d,h: patient 24 . Scores in the bottom row were evaluated for ++: > 80 % of cells
positive and / or staining intensity is high; +: 20-80 % of cells positive and staining weak or only partially
strong; - : < 20 % cells with weak staining for the epidermal (left score) and the dermal (right score)
portion.

This MM shows a weak positive epidermal expression of ASIC2 and TRPV4 and a strong positive
expression TRPV1 in the epidermal sections. In this MM we cannot assess the epidermal portion
concerning ASIC1, as we see no tumor cell nests (N/A). In the dermis, ASIC1 and TRPV1 show a
significantly increased expression. ASIC2 shows some strongly and weakly stained tumor cells giving an
overall impression of a weak expression. TRPV4 is weakly expressed in the dermis. For more stainings
of other MM, see figures S12-S13, S15.
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Figure S15. Immunohistochemistry of MM. Immunohistochemical staining for ASIC1, ASIC2, TRPV1 and
TRPV4 in MM tissue. (a-d) histochemical H&E staining, (e-h) immunohistochemical staining, inserted
smaller pictures represent a two times larger perspective. Scale bars represent 200 um. a,d,e,h: patient
27; b,c,f,g: patient 26. Scores in the bottom row were evaluated for ++: > 80 % of cells positive and / or
staining intensity is high; +: 20-80 % of cells positive and staining weak or only partially strong; - : <20 %
cells with weak staining for the epidermal (left score) and the dermal (right score) portion.

This MM shows a weak positive epidermal expression of ASIC1, ASIC2 and TRPV4 and a strong positive
expression TRPV1 in the epidermal sections. Concerning the dermis, ASIC1, ASIC2 and TRPV4 show a
weak positive expression. It has to be mentioned that ASIC2 shows tumor cells with a very strong
staining and some hardly stained tumor cells giving an overall impression of a weak expression. TRPV1
is strongly expressed in the dermis. For more stainings of other MM, see figures S12-514.
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Figure S16: Tissue microarray of SCC, BCC, NCN, MM and Met. Selection
Immunohistochemical tissue microarray staining for ASIC1, ASIC2, TRPV1 and TRPV4.

of
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ASIC1 ASIC2 TRPV1

Figure S17: normal skin stained for ASIC1, ASIC2, TRPV1 and TRPV4.
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Figure S18: Tissue controls for IHC/TMA staining. IHC staining on positive and negative control
tissues. We selected one positive control (“+ control) tissue according to the primary antibody
datasheet and a second positive control and a negative control (“- control”) for each cation
channel (ASIC1/ASIC2/TRPV1/TRPV4) according to the database “The Human Protein
Atlas” (www.proteinatlas.org). Control tissue were stained with the respective antibody,
without primary antibody (secondary antibody control: “2nd AB control”) and with the isotype
control antibody. Scale bars correspond to 100 pm.
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Supplementary tables:

Table S1. patient data: age and gender of the patients, the tissue samples were taken from.

patient gender age
1 Q 71
2 d 59
3 o} 82
4 Q 87
5 d 60
6 d 75
7 d 70
8 Q 45
9 d 74
10 Q 95
11 o} 65
12 Q 72
13 d 66
14 o} 40
15 Q 20
16 o} 40
17 d 61
18 Q 11
19 Q 36
20 Q 36
21 d 18
22 o} 62
23 d 83
24 Q 36
25 Q 80
26 Q 43
27 Q 74
28 d 75
29 Q 60
30 d 89
31 d 49
32 Q 80
33 Q 52
34 d 40
35 d 66
36 d 71
37 d 68
38 Q 36
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Table S2. Scores of TMA-SCC: Staining scores for ASIC1, ASIC2, TRPV1, TRPV4 on SCC tissues.
++: > 80 % of cells positive and / or staining intensity is high; +: 20-80 % of cells positive and
staining weak or only partially strong; -: < 20 % cells with weak staining; N/A: not available,

TMAscc 1-22: patient 53-79

TMAscc ASIC1 ASIC2 TRPV1 TRPV4
1 + + + +
2 ++ ++ + ++
3 ++ ++
4 + ++ +
5 ++ ++ +
6 - - + +
7 + + ++ ++
8 ++ + ++ +
9 + + ++
10 + + ++
11 ++ ++ ++ ++
12 + ++ ++ ++
13 + + ++ +
14 ++ + ++ ++
15 + ++ + ++
16 + + ++ ++
17 ++ + ++ ++
18 + ++ ++ ++
19 ++ + ++ ++
20 + - - +
21 ++ ++ ++ ++
22 ++ ++ ++ ++
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Table S3. Scores of TMA-BCC: Staining scores for ASIC1, ASIC2, TRPV1, TRPV4 on BCC tissues.
++: > 80 % of cells positive and / or staining intensity is high; +: 20-80 % of cells positive and
staining weak or only partially strong; -: < 20 % cells with weak staining; N/A: not available,

TMAgcc 1-22: patient 80-104

TMAgcc ASIC1 ASIC2 TRPV1 TRPV4
1 ++ + ++ +
2 ++ + + +
3 - + ++ +
4 ++ - ++ +
5 + - + +
6 ++ - + ++
7 + - + +
8 + - ++ +
9 N/A - + +
10 + N/A N/A +
11 ++ N/A ++
12 + + +
13 + + +
14 ++ + ++ +
15 ++ + ++ +
16 ++ - ++ +
17 ++ - ++ +
18 ++ - + +
19 + + ++ +
20 + - + +
21 + + + +
22 + - + N/A
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Table S4. Scores of TMA-NCN: Staining scores for ASIC1, ASIC2, TRPV1, TRPV4 on NCN tissues.
++: > 80 % of cells positive and / or staining intensity is high; +: 20-80 % of cells positive and
staining weak or only partially strong; -: < 20 % cells with weak staining; N/A: not available,
TMAnNcn 1-25: patient 105-128

TMAnen | ASICL ASIC2 TRPV1 TRPV4
epidermal | dermal | epidermal | dermal | epidermal | dermal | epidermal | dermal

1 + + N/A 1 N/A ++ - |+

2 N/A +¥1 N/A +*1 N/A +*1 N/A +*1
3 N/A +¥1 N/A +*1 N/A +*1 N/A +

4 + N/A - N/A ++ N/A - N/A
5 ++ +¥1 - + + + - +

6 ++ ++ + ++ N/A ++ ++ ++
7 N/A N/A - N/A ++ N/A - N/A
8 + +*1 - + + + + +

9 + +*1 + ++ ++ + + +
10 N/A N/A N/A + N/A N/A N/A N/A
11 N/A N/A N/A + N/A N/A N/A N/A
12 N/A N/A N/A N/A + N/A ++ N/A
13 ++ + + + ++ ++ - ++*1
14 + + + ++ ++ ++ - ++
15 + N/A ++ + ++ - N/A
16 + + + + ++ ++ + +
17 ++ N/A N/A N/A N/A N/A N/A N/A
18 ++ ++ + ++ ++ ++ ++ +
19 ++ + + ++ ++ + ++ -
20 N/A + - + + ++ N/A N/A
21 ++ + + ++ ++ + + +
22 N/A + N/A N/A N/A N/A N/A N/A
23 N/A + N/A N/A N/A N/A N/A N/A
24 N/A ++ N/A N/A N/A N/A N/A N/A
25 N/A + N/A N/A N/A N/A N/A N/A
26 + + N/A N/A N/A N/A N/A N/A
27 N/A +*2 N/A N/A N/A N/A N/A N/A
28 N/A ++ N/A N/A N/A N/A N/A N/A
29 N/A N/A - +*1 N/A N/A N/A N/A
30 N/A N/A ++ +*1 N/A N/A N/A N/A
31 N/A N/A N/A N/A N/A ++*1 N/A N/A
32 N/A N/A N/A N/A +4%2 + N/A N/A
33 N/A N/A N/A N/A N/A N/A ++ +*1
34 N/A N/A N/A N/A N/A N/A - +*1

*1 expression level decreases with increasing tissue depth.
*2 single tumor cells appear strong positive, others negative, giving the overall impression of weak
positive expression.
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Table S5. Scores of TMA-MM: Staining scores for ASIC1, ASIC2, TRPV1, TRPV4 on MM tissues.
++: > 80 % of cells positive and / or staining intensity is high; +: 20-80 % of cells positive and
staining weak or only partially strong; - : < 20 % cells with weak staining; N/A: not available,
TMAmMm 1-27: patient 1-27

TMAMM ASIC1 ASIC2 TRPV1 TRPV4
epidermal | dermal | epidermal | dermal | epidermal | dermal | epidermal | dermal

1 N/A N/A + + N/A N/A + ++
2 + ++ + ++ ++ ++ + ++
3 - N/A - ++ + N/A + +

4 + ++ + + ++ ++ N/A N/A
5 - N/A + N/A ++ N/A + ++
6 - + + ++ ++ ++ + +

7 + ++ + N/A + N/A + N/A
8 - - - N/A N/A N/A + ++
9 - N/A - - ++ N/A + N/A
10 - - ++ ++ ++ ++ + +

11 N/A N/A ++ ++ N/A N/A + +

12 N/A N/A - ++ ++ ++ N/A N/A
13 N/A N/A + + ++ ++ ++
14 + ++ + + + ++ +

15 + + + + + + - -

16 + + + ++ + + + +

17 + + + + + + + ++
18 + ++ + ++ + ++ + ++
19 ++ ++ N/A N/A N/A N/A N/A N/A
20 ++ N/A N/A N/A N/A N/A N/A
21 ++ N/A N/A N/A N/A N/A N/A
22 + N/A N/A N/A N/A N/A N/A
23 ++ ++ N/A N/A N/A N/A N/A N/A
24 + N/A N/A N/A N/A N/A N/A N/A
25 ++ N/A N/A N/A N/A N/A N/A N/A
26 +*1 ++ N/A N/A N/A N/A N/A N/A
27 + + N/A N/A N/A N/A N/A N/A
28 ++ + N/A N/A N/A N/A N/A N/A
29 + N/A N/A N/A N/A N/A N/A N/A
30 + ++ N/A N/A N/A N/A N/A N/A
31 N/A N/A ++ ++ N/A N/A N/A N/A
32 N/A N/A + + N/A N/A N/A N/A
33 N/A N/A ++ N/A N/A N/A N/A N/A
34 N/A N/A N/A N/A + + N/A N/A
35 N/A N/A N/A N/A + + N/A N/A
36 N/A N/A N/A N/A + ++ N/A N/A
37 N/A N/A N/A N/A ++ + N/A N/A
38 N/A N/A N/A N/A ++ ++ N/A N/A
39 N/A N/A N/A N/A - + N/A N/A
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40 N/A N/A N/A N/A + ++ N/A N/A
41 N/A N/A N/A N/A ++ ++ N/A N/A
42 N/A N/A N/A N/A + ++ N/A N/A
43 N/A N/A N/A N/A ++ ++ N/A N/A
44 N/A N/A N/A N/A ++ N/A N/A N/A
45 N/A N/A N/A N/A ++ N/A N/A N/A
46 N/A N/A N/A N/A ++ ++ N/A N/A
47 N/A N/A N/A N/A N/A ++ N/A N/A
48 N/A N/A N/A N/A ++ + N/A N/A
49 N/A N/A N/A N/A ++ ++ N/A N/A
50 N/A N/A N/A N/A ++ N/A N/A N/A
51 N/A N/A N/A N/A ++ N/A N/A
52 N/A N/A N/A N/A ++ N/A N/A
53 N/A N/A N/A N/A ++ ++ N/A N/A
54 N/A N/A N/A N/A N/A N/A - +

55 N/A N/A N/A N/A N/A N/A - +*2
56 N/A N/A N/A N/A N/A N/A + N/A

*1 single tumor cells appear strong positive, others negative, giving the overall impression
positive expression.

*2 expression level increases with increasing tissue depth.
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