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Supplementary Figure S1: Intra-and intergroup variation as estimated by NormFinder. The
columns represent the intergroup variation and the error bars indicate the intragroup variations of
(a) Bd and (b) Bsal candidate reference genes between spores day 0 (DO) (n = 6), sporangia day 3
(D3) (n=6) and mature sporangia day 5 (D5) (n = 6). The most stable gene would be that having
as small error bars as possible and with an intergroup variation close to zero.

500 bp—

400 bp—

300 bp—

200 bp— -
100 bp—

Bd Bsal Bsal - Bd Bsal Bsal - Bd Bsal Bsal - Bd Bsal Bsal - -  Bd Bsal Bsal - - Bd Bsal Bsal - - Bd Bsal -

Cisynl N A a-centractin APRT N N/ R6046 TEF1F TUB GAPDIT

100 bp plus ladder

Supplementary Figure S2: Agarose gel electrophoresis of Bd PCR products. Shown are full-
length gels showing the PCR products of the tested Bd reference genes (Ctsynl, a-centractin,
APRT, R6046, TEF1F, TUB and GAPDH) using Bd and Bsal cDNA (1/5 diluted). For every primer
pair a water template control was included (-). Ladder = generuler 100 bp plus (Thermo Scientific).
NA = not applicable for this article.
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Supplementary Figure S3: Agarose gel electrophoresis of Bsal PCR products. Shown are full-
length gels showing the PCR products of the tested Bsal reference genes (Ctsynl, a-centractin,
APRT, R6046, TEF1F, TUB and GAPDH) using Bd and Bsal cDNA (1/5 diluted). For every primer
pair a water template control was included (-). Ladder = generuler 100 bp plus (Thermo Scientific).
NA = not applicable for this article.
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Supplementary Figure S4: Melting curve analysis of Bd amplicons. Melting curves of 7 Bd
genes (a-centractin, Ctsynl, APRT, R6046, TEF, TUB, GAPDH) showing single peaks.
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Supplementary Figure S5: Melting curve analysis of Bsal amplicons. Melting curves of 7 Bsal
genes (a-centractin, Ctsynl, APRT, R6046, TEF, TUB, GAPDH) showing single peaks.



Supplementary Table S1: Cq values of all individual samples.

Bd a-centractin | Ctsynl | APRT | R6046 | TEFIF | TUB | GAPDH

|1 29.41 29.96 28.83 | 28.40 | 27.61 27.49 | 29.91
A 28.66 28.82 27.96 | 27.41 | 25.27 27.11 | 28.64
| 3| 27.98 28.47 27.76 | 27.63 | 26.30 27.31 | 28.06
| 4| 28.47 28.80 28.10 | 27.88 | 25.62 27.22 | 28.35
| 5 | 28.29 28.63 28.42 | 28.06 | 25.29 27.71 | 28.23
6 Spores DO 29.37 29.80 28.56 | 28.57 | 27.05 28.11 | 29.26
|1 26.22 26.14 26.90 | 24.24 | 24.76 26.41 | 24.29
| 2 | 26.63 26.55 26.71 | 25.29 | 26.04 26.58 | 26.05
| 3| 26.21 26.21 26.68 | 25.31 | 26.18 26.08 | 26.23
| 4| 26.15 26.38 26.47 | 25.46 | 26.19 26.39 | 26.36
1 5 | 27.08 26.58 26.49 | 26.20 | 26.24 26.31 | 26.87
6 Sporangia D3 27.29 27.24 27.37 | 25.76 | 26.30 26.13 | 26.25
|1 25.70 26.32 25.31 | 2559 | 24.70 25.36 | 25.98
A 25.52 26.12 25.86 | 25.19 | 25.28 25.15 | 26.08
| 3| 26.90 26.96 2540 | 25.61 | 25.15 24.98 | 26.07
| 4| 24.58 25.02 2442 | 23.66 | 23.41 24.19 | 23.87
Ex 30.70 29.56 26.07 | 26.54 | 25.84 25.79 | 27.71
experiment1l | 6 Mature sporangia D5 27.12 28.48 26.28 | 25.83 25.35 25.65 | 27.12
|1 29.25 30.53 28.56 | 28.42 | 27.62 27.76 | 29.38
A 34.15 31.69 33.08 | 30.43 | 29.14 30.61 | 34.51
| 3] 32.69 30.52 29.36 | 28.28 | 27.98 28.22 | 30.39
4 | 2x10"spores 2 hours H,O | 30.24 30.41 28.35 | 28.18 | 27.84 27.48 | 29.18
| 1] 30.13 31.35 30.75 | 28.24 | 28.01 29.00 | 30.59
| 2 | 29.65 30.72 29.30 | 28.21 | 27.06 28.48 | 30.26
13| 2x 107 spores 2 hours H,0 + 32.50 33.36 32.07 | 31.65 | 30.82 31.22 | 33.02
4 tissue midwife toad 27.74 28.08 27.67 | 27.21 26.23 26.93 | 28.06
| 1] 26.93 27.49 2751 | 26.62 | 24.54 26.55 | 27.49
A 30.41 33.05 30.42 | 26.62 | 27.33 28.58 | 31.84
| 3] 25.43 26.91 27.89 | 27.02 | 24.65 27.21 | 28.15
4 | 5x10"spores 2 hours H,O | 27.55 28.14 28.14 | 26.76 24.17 26.51 | 28.68
|1 30.40 31.22 30.25 | 29.01 | 27.47 29.48 | 31.06
| 2| 30.28 31.53 30.80 | 27.21 | 25.48 29.00 | 30.65
13| 5x 107 spores 2 hours H,O + 28.09 28.22 28.73 | 26.86 | 25.24 27.18 | 28.78
experiment2 | 4 tissue midwife toad 29.61 29.58 28.96 | 28.85 | 28.68 28.29 | 30.22
|1 29.41 29.96 28.83 | 28.40 | 27.61 27.49 | 29.91
| 2 | 28.66 28.82 27.96 | 27.41 | 25.27 27.11 | 28.64
| 3] 27.98 28.47 27.76 | 27.63 | 26.30 27.31 | 28.06
| 4 28.47 28.80 28.10 | 27.88 | 25.62 27.22 | 28.35
experiment3 | 5 spores 28.29 28.63 28.42 | 28.06 25.29 27.71 | 28.23




6 29.37 29.80 28.56 | 28.57 | 27.05 28.11 | 29.26
11 30.62 32.63 30.98 | 28.48 | 27.13 31.57 | 28.70
| 2 | 32.54 33.08 32.30 | 29.64 | 29.39 32.31 | 30.34
| 3| 28.57 28.40 28.67 | 25.32 | 24.77 28.31 | 25.93
| 4| 27.87 29.59 28.94 | 25.85 | 25.65 28.04 | 26.16
| 5 | Bd-infected skin of midwife | ND ND ND_|ND | ND ND | ND

6 toads 30.60 32.05| 30.83| 27.67 27.22 | 31.07 27.75

Bsal a-centractin | Ctsynl | APRT | R6046 | TEF1IF | TUB | GAPDH
|1 26.36 27.88 28.58 | 22.07 | 20.33 23.33 | 20.79
| 2 | 26.39 28.10 29.06 | 21.85 | 19.56 23.25 | 20.42
| 3| 27.21 29.70 29.61 | 22.40 | 20.76 23.97 | 21.43
| 4| 27.17 29.88 29.85 | 23.26 | 21.04 24.28 | 21.73
1 5 | 24.82 25.99 27.01 | 2044 | 17.71 22.62 | 19.63

6 Spores DO 24.95 25.74 26.97 | 20.74 | 18.01 22.99 | 19.49
|1 27.2 27.04 28.18 | 28.54 | 26.19 23.51 | 25.59
| 2 | 27.9 27.77 28.53 | 26.69 | 26.83 23.43 | 25.12
| 3| 26.87 26.73 27.86 | 27.12 | 26.62 24.35 | 25.86
| 4| 26.95 27.43 28.42 | 24.08 | 25.21 22.52 | 22.94
= 27.53 27.63 28.32 | 29.02 | 26.77 24.63 | 26.82

6 Sporangia D3 28.09 28.00 29.06 | 28.63 | 27.18 24.43 | 26.63
|1 27.36 28.32 29.37 | 26.07 | 23.94 22.89 | 23.53
A 28.17 28.08 29.42 | 27.09 | 24.70 23.49 | 25.59
| 3| 26.94 28.24 28.78 | 25.26 | 21.87 22.41 | 22.67
| 4 27.18 28.36 29.24 | 25.64 | 23.45 22.63 | 23.17
1 5 28.06 29.59 30.19 | 25.25 | 23.31 23.35 | 23.84

experiment1l | 6 Mature sporangia D5 28.43 30.73 30.99 | 28.07 25.53 24.40 | 25.48
| 1] 28.39 29.44 30.74 | 2496 | 21.55 26.14 | 23.31
A 28.38 29.62 30.04 | 24.13 | 21.76 25.78 | 23.91
| 3] 28.09 28.17 30.58 | 24.26 | 21.38 25.84 | 22.31
| 4 28.12 30.16 315 23.87 | 21.75 25.73 | 22.44

5| 5x108spores 2 hours H,O | 28.94 30.56 31.94 | 25.15 22.3 26.25 | 23.76
|1 28.47 29.33 30.88 | 25.01 | 21.78 26.13 | 23.38
A 28.09 29.52 30.38 | 24.21 | 21.63 25.8 | 22.78
| 3] 27.9 28.83 30.57 | 24.27 | 21.29 25.76 | 22.68

4 28.11 30.31 30.94 | 2396 | 21.72 25.55 | 22.23
—1 5 x 108 spores 2 hours H,O +

5 tissue fire salamander 29 30.56 30.69 | 25.26 22.5 26.24 | 23.93
|1 27.05 27.16 29.03 | 2347 | 21.14 24.88 | 21.4
A 27.74 27.41 28.52 | 24.04 | 21.95 26.57 | 23.07
| 3] 26.95 28.99 29.69 | 22.46 | 20.77 24.18 | 20.09

experiment2 | 4 107 spores 2 hours H,O 27.23 27.64 28.5 23.03 20.89 26.04 | 21.79




5 excluded from analysis -> deviant amplification curve
11 28.68 27.98 30.76 | 25,51 | 21.91 26.5 | 23.48
| 2 | 28.42 27.61 30.63 | 24.71 | 21.59 25.84 | 23.5
| 3| 28.12 27.07 29.47 | 24.21 | 20.67 25.22 | 22.41
| 4| 107 spores 2 hours H,0 + 28.85 28.21 31.21 | 2558 | 21.83 26.16 | 23.65
5 tissue fire salamander 28.19 27.44 29.22 | 24.62 21.08 26.02 | 23.03
|1 27.31 28.41 28.97 | 21.89 19.61 24.09 | 21.00
| 2 | 26.64 28.86 28.6 21.53 19.42 23.4 | 20.48
| 3| 27.46 30.00 30.29 | 22.94 | 21.08 24.05 | 21.47
| 4| 27.55 30.02 30.3 22.88 | 21.01 24.32 | 21.63
1 5 | 24.59 26.34 26.92 | 20.41 17.69 22.92 | 19.37
6 spores 24.93 25.8 27.28 | 20.87 18.15 22.94 | 19.33
Bsal-infected skin (chin) of
1 | fire salamander 1 28.97 29.29 33.63 | 27.02 | 24.96 28.54 | 25.11
Bsal-infected skin (belly) of
2 | fire salamander 1 29.16 31.84 ND 27.2 27.89 29.75 | 28.07
Bsal-infected skin (tail) of
3 | fire salamander 1 30.75 31.82 34.67 | 28.89 | 29.19 30.32 | 28.76
Bsal-infected skin (chin) of
4 | fire salamander 2 31.06 ND ND 29.17 | 28.78 30.05 | 28.12
Bsal-infected skin (belly) of
5 | fire salamander 2 30.33 30.94 ND 27.97 27.33 29.21 | 27.21
Bsal-infected skin (tail) of
6 | fire salamander 2 29.44 29.65 33.52 | 26.88 25.21 28.57 | 25.12
Bsal-infected skin (chin) of
7 | fire salamander 3 30.5 31.69 ND 27.6 27.56 30.94 | 29.26
Bsal-infected skin (belly) of
8 | fire salamander 3 ND ND ND ND ND ND ND
Bsal-infected skin (tail) of
experiment 3 | 9 | fire salamander 3 ND ND ND ND ND ND 32.48

ND = no signal detected




Supplementary Table S2: Ranking of genes’ CT variation across different growth stages of

Bd and Bsal.

Bd All growth stages: D0+D3+D5 Spores DO Sporangia D3 Mature sporangia D5
Rank | Gene Mean Stdev | Gene Mean | Stdev | Gene Mean | Stdev Gene Mean | Stdev

1 TEF1F 25.70 | 0.94 TUB 27.49 | 0.37 TUB 26.32 | 0.19 TUB 25.19 | 0.57

2 TUB 26.33 1.04 APRT 28.27 | 0.40 APRT 26.77 | 0.33 APRT 25.56 | 0.67

3 APRT 26.87 1.23 R6046 27.99 | 0.44 Ctsynl 26.52 | 0.40 TEF1F 25.00 | 0.84

a-
4 R6046 26.26 1.43 centractin 28.70 | 0.58 a-centractin | 26.6 0.49 R6046 25.40 | 0.96
Ctsynl 27.56 1.50 Ctsynl 29.08 | 0.63 TEF1F 25.95 | 0.59 GAPDH 26.14 | 1.31
a-
6 centractin 27.35 1.58 GAPDH 28.74 | 0.71 R6046 25.38 | 0.65 Ctsynl 27.08 | 1.67
-

7 GAPDH 26.96 1.60 TEF1F 26.19 | 0.97 GAPDH 26.01 | 0.89 centractin 26.75 | 2.15
Bsal | All growth stages: D0+D3+D5 Spores DO Sporangia D3 Mature sporangia D5
Rank | Gene Mean Stdev | Gene Mean | Stdev | Gene Mean | Stdev Gene Mean | Stdev

o
1 TUB 23.47 0.72 TUB 23.41 | 0.62 APRT 28.40 | 0.40 centractin 27.69 | 0.61
-
2 centractin 27.09 0.99 GAPDH 20.58 | 0.92 Ctsynl 27.43 | 0.47 TUB 23.20 | 0.72
-

3 APRT 28.86 1.02 centractin 26.15 | 1.05 a-centractin | 27.42 | 0.50 APRT 29.67 | 0.79

4 Ctsynl 28.07 1.30 R6046 21.79 | 1.05 TEF1F 26.47 | 0.69 Ctsynl 28.89 | 1.05

5 GAPDH 23.37 2.40 APRT 28.51 | 1.26 TUB 23.81 | 0.81 R6046 26.23 | 1.13

6 R6046 25.12 2.79 TEF1F 19.57 | 1.42 GAPDH 25.49 | 1.40 GAPDH 24.05 | 1.22

7 TEF1F 23.28 | 3.12 Ctsynl 27.88 | 1.76 R6046 27.35 | 1.85 TEF1F 23.80 | 1.26




Supplementary Table S3: Comprehensive ranking of Bd reference gene stability using
different statistical algorithms. Delta CT, BestKeeper, NormFinder, GeNorm and RefFinder
were used to determine reference gene stability in Bd spores day 0 (DO) (n = 6), sporangia day 3
(D3) (n=6), mature sporangia day 5 (D5) (n = 6) and a combination of all life stages (D0+D3+D5)
(n =18). Candidate genes were ranked from most stable (1) to least stable (7).

ACT Bestkeeper analysis NormFinder GeNorm RefFinder
D0+D3+D5 | rank SD SD CVv r stability value M value Geomean
1 R6046 (0.78) TEF1F (0.72) TEF1F (2.79) GAPDH (0.97) R6046 (0.27) APRT (0.58) R6046 (1.86)
o-centractin
2 GAPDH (0.84) | TUB (0.82) TUB (3.10) R6046 (0.96) (0.30) TUB (0.58) APRT (2.63)
3 Ctsyn1 (0.86) APRT (1.00) APRT (3.71) Ctsyn1 (0.94) GAPDH (0.33) R6046 (0.65) TUB (2.66)
o-centractin
4 APRT (0.87) R6046 (1.19) R6046 (4.52) (0.90) Ctsyn1 (0.35) GAPDH (0.73) GAPDH (3.13)
a-centractin o-centractin
5 TUB (0.88) (1.27) (4.65) APRT (0.89) APRT (0.35) Ctsyn1 (0.78) Ctsyn1 (4.21)
a-centractin o-centractin
6 (0.99) GAPDH (1.29) GAPDH (4.77) TUB (0.88) TUB (0.39) (0.83) TEF1F (4.30)
o-centractin
Bd 7 TEF1F (1.08) | Ctsynl (1.34) Ctsyn1 (4.86) TEF1F (0.77) TEF1F (0.51) TEF1F (0.90) (5.73)
ACT Bestkeeper analysis NormFinder GeNorm RefFinder
DO rank SD SD CV r stability value M value Geomean
1 Ctsynl (0.36) TUB (0.28) TUB (1.01) Ctsyn1 (0.98) Ctsyn1 (0.06) Ctsyn1 (0.16) Ctsyn1 (1.50)
a-centractin o-centractin o-centractin a-centractin o-centractin
2 (0.38) APRT (0.33) APRT (1.17) (0.93) (0.14) (0.18) (2.00)
R6046 (0.41) R6046 (0.35) R6046 (1.26) GAPDH (0.93) R6046 (0.17) GAPDH (0.19) APRT (3.36)
a-centractin o-centractin
4 APRT (0.41) (0.46) (1.61) R6046 (0.89) APRT (0.18) APRT (0.29) R6046 (3.41)
5 GAPDH (0.44) | Ctsynl (0.53) Ctsyn1 (1.83) TEF1F (0.89) GAPDH (0.21) R6046 (0.32) TUB (3.83)
6 TUB (0.53) GAPDH (0.56) GAPDH (1.96) APRT (0.88) TUB (0.32) TUB (0.37) GAPDH (4.61)
Bd 7 TEF1F (0.70) | TEF1F (0.80) TEF1F (3.04) TUB (0.64) TEF1F (0.45) TEF1F (0.46) TEF1F (7.00)
ACT Bestkeeper analysis NormFinder GeNorm RefFinder
D3 rank SD SD CV r stability value M value Geomean
o-centractin
1 Ctsynl1 (0.48) TUB (0.14) TUB (0.54) R6046 (0.95) Ctsynl (0.15) (0.36) Ctsynl (1.32)
o-centractin a-centractin o-centractin
2 (0.52) APRT (0.24) APRT (0.91) TEF1F (0.90) (0.21) Ctsyn1 (0.37) (2.11)
3 TEF1F (0.52) Ctsyn1 (0.27) Ctsyn1 (1.03) GAPDH (0.89) TEF1F (0.21) R6046 (0.42) TEF1F (3.46)
a-centractin
4 R6046 (0.52) TEF1F (0.40) (1.52) Ctsyn1 (0.79) R6046 (0.23) TEF1F (0.44) TUB (3.66)
a-centractin a-centractin
5 APRT (0.62) (0.40) TEF1F (1.53) (0.78) TUB (0.36) APRT (0.49) R6046 (4.12)
6 TUB (0.64) R6046 (0.43) R6046 (1.69) APRT (0.11) APRT (0.36) TUB (0.52) APRT (4.16)
Bd 7 GAPDH (0.71) | GAPDH (0.57) GAPDH (2.20) TUB (0.30) GAPDH (0.46) GAPDH (0.57) GAPDH (7.00)




ACT Bestkeeper analysis NormFinder GeNorm RefFinder
D5 rank SD SD CVv r stability value M value Geomean
1 R6046 (0.70) TUB (0.41) TUB (1.64) GAPDH (0.98) GAPDH (0.13) | APRT (0.30) TUB (2.24)
2 TEFIF (0.72) | APRT (0.51) APRT (2.01) Ctsyn1 (0.92) R6046 (0.16) TUB (0.33) R6046 (2.38)
3 GAPDH (0.74) | TEF1F (0.60) TEF1F (2.40) R6046 (0.96) TEF1F (0.29) TEF1F (0.34) APRT (2.38)
4 APRT (0.81) R6046 (0.65) R6046 (2.57) TUB (0.93) APRT (0.45) R6046 (0.39) TEF1F (2.71)
5 TUB (0.82) GAPDH (0.85) | GAPDH (3.26) TEF1F (0.93) TUB (0.45) GAPDH (0.49) | GAPDH (2.94)
a-centractin
6 Ctsyn1 (0.98) Ctsyn1 (1.30) Ctsynl (4.78) (0.92) Ctsynl (0.49) Ctsynl (0.66) Ctsynl (6.00)
a-centractin a-centractin a-centractin a-centractin a-centractin a-centractin
Bd 7 (1.46) (1.49) (5.56) APRT (0.88) (0.97) (0.89) (7.00)

The differences in
selection of reference genes according to their preferred statistical algorithm.

rankings are open to interpretation by the scientific community and their




Supplementary Table S4: Comprehensive ranking of Bsal reference gene stability using
different statistical algorithms. Delta CT, BestKeeper, NormFinder, GeNorm and RefFinder
were used to determine reference gene stability in Bsal spores day 0 (D0) (n = 6), sporangia day 3
(D3) (n=6), mature sporangia day 5 (D5) (n = 6) and a combination of all life stages (D0+D3+D5)

(n =18). Candidate genes were ranked from most stable (1) to least stable (7).

ACT Bestkeeper analysis NormFinder GeNorm RefFinder
D0+D3+D5 | rank SD SD CcVv r stability value M value Geomean
a-centractin a-centractin a-centractin
1| @4 TUB (0.59) TUB (2.50) GAPDH (0.96) | (0.45) APRT(0.85) | (1 57y
a-centractin o-centractin
o | APRT(L69) | 470 (2.60) R6046 (0.96) GAPDH (0.75) | 1yt (061) | APRT (2.21)
a-centractin
3 GAPDH (1.72) | pppr (0.79) APRT (2.72) TEFLF (0.94) APRT (0.85) (0.68) TUB (2.63)
a-centractin
4 | TUB(LTE) Ctsynl (0.93) | Ctsynl (332) | (0.92) TUB (0.85) TUB (0.87) Ctsyn (3.16)
5 Ctsyn1 (1.86) | GAPDH (2.01) | GAPDH (8.60) | TUB (0.58) R6046 (1.03) GAPDH (1.39) | GAPDH (3.50)
6 R6046 (1.97) | R6046 (2.34) R6046 (9.30) APRT (0.53) Ctsynl (1.04) R6046 (1.64) R6046 (6.00)
Bsal 7 TEF1F(2.28) | TEF1F (2.63) TEFLF (11.30) | Ctsyn1 (0.43) TEFLF (1.16) TEF1F (1.82) TEF1F (7.00)
ACT Bestkeeper analysis NormFinder GeNorm RefFinder
DO rank SD SD CVv r stability value M value Geomean
a-centractin a-centractin a-centractin
1 (0.43) TUB (0.48) TUB (2.05) GAPDH (0.99) | (0.09) GAPDH (0.27) (1.86)
a-centractin a-centractin a-centractin
o | R6046046) | sappp(0.74) | (322) (0.99) R6046 (0.13) | (0.28) R6046 (1.86)
3 GAPDH (0.47) | R6046 (0.80) APRT (3.56) TEFIF (0.99) | APRT (0.15) R6046 (0.28) GAPDH (2.21)
a-centractin
4 | APRT048) | g5 GAPDH (357) | Cisyn1 (0.99) | GAPDH (0.18) | APRT(033) | TUB (3.83)
5 | TEFIF(056) | APRT (1.02) R6046 (3.68) | R6046 (0.98) | TEF1F (0.27) | TEFIF(0.39) | APRT (3.94)
6 TUB (0.71) TEF1F (1.14) | Ctsynl (4.82) APRT (0.98) TUB (0.46) TUB (0.46) TEF1F (5.23)
Bsal 7 Ctsyn1 (0.80) | ctsyn1 (1.35) TEF1F (5.83) TUB (0.95) Ctsyn1 (0.52) Ctsyn1 (0.56) Ctsyn1 (7.00)
ACT Bestkeeper analysis NormFinder GeNorm RefFinder
D3 rank SD SD 9] r stability value M value Geomean
1 | TEFIF(0.76) | APRT (0.28) APRT (0.97) GAPDH (0.97) | TEFIF (0.15) | Ctsyn1(0.22) | TEFIF (2.00)
a-centractin
> | (0.79) Ctsyn1 (0.37) | Ctsyn1 (134 | R6046(0.93) | TUB (0.21) APRT (0.23) | APRT (2.11)
a-centractin a-centractin a-centractin a-centractin
3 | TUB(083 (0.42) (152) TEFIF (092) | (0.36) (0.24) Ctsynl (2.51)
a-centractin
4 | CLO88) | erir 051y | TERIF(193) | TUB (0.89) APRT (0.51) TEFIF(043) ) 5 79
a-centractin
5 | APRT(088) | 15 (0.66) TUB (2.76) (0.69) Ctsyn1 (0.52) | VB (0:56) TUB (3.50)
6 GAPDH (1.05) | GAPDH (0.98) | GAPDH (3.83) | Ctsyn1 (0.38) GAPDH (0.55) | GAPDH (0.75) | GAPDH (6.00)
Bsal 7 R6046 (1.45) | RE046 (1.38) R6046 (5.06) APRT (0.35) R6046 (0.96) R6046 (0.95) R6046 (7.00)




ACT Bestkeeper analysis NormFinder GeNorm RefFinder
D5 rank SD SD CVv r stability value M value Geomean
o-centractin o-centractin
1 TUB (0.54) (0.53) (1.91) TUB (0.99) TUB (0.09) TUB (0.27) TUB (1.19)
o-centractin o-centractin o-centractin
o | APRT(063) | 1yp (0.55) APRT (208) | TEFIF (0.94) | (0.26) (0.30) (L57)
a-centractin o-centractin
3 (0.64) APRT (0.62) TUB (2.38) (0.93) APRT (0.28) APRT (0.82) APRT (2.71)
4 R6046 (0.75) Ctsyn1 (0.85) Ctsyn1 (2.94) GAPDH (0.92) | R6046 (0.39) GAPDH (0.54) | R6046 (4.47)
5 GAPDH (0.77) | R6046 (0.90) R6046 (3.43) R6046 (0.91) GAPDH (0.43) | R6046 (0.61) GAPDH (5.14)
6 TEFIF(078) | TEFIF (0.92) | TEFIF (3.88) | APRT (0.88) TEF1F (0.43) | TEF1F(0.64) | TEFIF (6.00)
Bsal 7 Ctsyn1 (0.87) | GAPDH (0.99) | GAPDH (4.13) | Ctsyn1 (0.74) Ctsyn1 (0.55) Ctsyn1 (0.71) Ctsyn1 (6.09)

The differences in rankings are open to interpretation by the scientific community and their
selection of reference genes according to their preferred statistical algorithm.




Supplementary Table S5: Descriptive statistics of 7 Bd and Bsal candidate reference genes’
expression based on the BestKeeper approach.

TEF1F | a-centractin | Ctsynl | GAPDH | R6046 | TUB APRT
geo Mean [CP] | 25.68 | 27.31 2752 | 26.92 26.22 |2631 |26.83
min [CP] 2341 | 2458 25.02 | 23.87 23.66 |24.19 |24.42

All growth | e [CP] 2761 | 307 2096 | 29.91 2857 |28.11 |28.83
stages: SV 1495 |17 134 [129 |119 |082 |1.00
D0+D3+D5 | CP]

CV [% CP] 279 | 465 486 | 477 452 310 |371
‘[:ro]eﬁ' ofcor. 145753 | 0.90 094 |0.97 0962 |088 |0.89
geo Mean [CP] | 26.16 | 28.69 2007 |28.73 27.99 |27.49 |2827
min [CP] 25.27 | 27.98 28.47 | 28.06 2741 |2711 |27.76
max [CP] 2761 | 2941 2096 | 29.91 2857 |28.11 |28.83

Fresh _
spores DO gg]de" [+/ 080 | 0.6 053 | 056 0352 |028 |0.33
CV [% CP] 304 | 161 1.83 1.96 126 |10l |1.17
Eﬁeﬁ' ofcorr. | ha9 | 0.93 0981 | 0.934 0888 |064 |0.88

Bd

geo Mean [CP] | 25.95 | 26.59 2651 | 26.00 2537 | 2632 |26.77
min [CP] 2476 | 26.15 26.14 | 24.29 2424 | 26.08 |26.47
max [CP] 263 | 27.29 27.24 | 26.87 262 | 2658 |27.37

Sporangia | std dev [+/-
D3 cP] 040 | 0.40 027 | 057 043 014 |0.24
CV [% CP] 153 | 152 103|220 169 |054 0091
Eﬁeﬁ' ofcorr. 1590|078 0.79 0.89 095 |-030 |0.11
geo Mean [CP] | 24.94 | 26.68 27.03 | 26.11 2539 | 25.18 | 2555
min [CP] 2341 | 2458 25.02 | 23.87 23.66 |24.19 |24.42
Mature | Max [CP] 25.84 | 30.70 2956 | 27.71 2654 | 2579 |26.28
sporangia | Std dev [+/- 060 | 1.49 1.30 0.85 065 |041 |051

D5 CP]

CV [% CP] 240 |556 478 | 3.26 257 | 164 |201
Er‘]e‘cf' ofcorr. 1 n93 | 0.92 0.97 0.98 096 |093 |0.88
geo Mean [CP] | 23.07 | 27.07 28.04 |23.26 2497 |23.46 |2884
All growth | min [CP] 17.71 | 24.82 25.74 | 19.49 20.44 | 22.41 |26.97
Bsal | stages: | max [CP] 27.18 | 28.43 30.73 | 26.82 20.02 |24.63 |30.99

DO+D3+DS st dev [+/-
CP] 263 |0.70 093 |201 234 059 |0.79




CV [% CP] 11.30 | 2.60 3.33 8.60 9.30 2.50 2.72
coeff. of corr.
[r] 0.94 0.915 0.433 | 0.961 0.956 |0579 |0.527
geo Mean [CP] | 19.52 | 26.13 27.84 | 20.56 21.77 |23.40 |28.49
min [CP] 17.71 | 24.82 25.74 | 19.49 20.44 |22.62 |26.97
max [CP] 21.04 |27.21 20.88 |21.73 23.26 |24.28 |29.85
Fresh [ std dev [+/-
spores DO | cpj 1.14 0.84 1.35 0.735 0.80 0.48 1.02
CV [% CP] 5.83 3.22 4.82 3.57 3.68 2.05 3.56
coeff. of corr.
[r] 0.99 0.99 0.99 0.99 0.98 0.95 0.98
geo Mean [CP] | 26.46 | 27.42 27.43 | 25.46 27.29 [23.80 |28.39
min [CP] 25.21 | 26.87 26.73 | 22.94 24.08 |2252 |27.86
| max [CP] 27.18 | 28.09 28.00 | 26.82 20.02 |24.63 |29.06
Sporangia | std dev [+/-

D3 CP] 0.51 0.42 0.37 0.98 1.38 0.66 0.28
CV [% CP] 1.93 1.52 1.34 3.83 5.06 2.76 0.97
coeff. of corr.

[r] 0.92 0.69 0.38 0.97 0.93 0.89 0.35
geo Mean [CP] | 23.77 | 27.68 28.87 | 24.02 26.21 [23.19 |29.66
min [CP] 21.87 | 26.94 28.08 | 22.67 25.25 [22.41 |28.78
Mature | Max [CP] 25.53 | 28.43 30.73 | 25.59 28.07 |24.4 30.99
sporangia std dev [+/-

D5 CP] 0.92 0.53 0.85 0.99 0.90 0.55 0.62
CV [% CP] 3.88 1.91 2.94 4.13 3.43 2.38 2.08
coeff. of corr.

[r] 0.94 0.93 0.74 0.92 0.91 0.99 0.88




Supplementary Table S6: Summary of the suggested reference genes. Based on the obtained
results and the different statistical algorithms used in the manuscript (Delta CT, BestKeeper,
NormFinder, GeNorm and RefFinder), a summary is made of possible reference gene
combinations. Both for Bd and Bsal an overview is given of what reference genes could be used
when assessing target gene expression in spores day 0 (DO0), sporangia day 3 (D3), mature
sporangia day 5 (D5) and in Bd or Bsal-infected skin tissue.

number | Bd Bsal
1 Ctsynl GAPDH
Spores DO 2 a-centractin | a-centractin
1 a-centractin | Ctsynl
2 Ctsynl APRT
Sporangia D3 3 R6046
1 APRT TUB
Mature sporangia D5 2 TUB a-centractin




Supplementary Table S7: List of genes and sequences of the primers used for quantitative

PCR analysis.
. . Amplicon E 2 Melt

Gene Forward primer Reverse primer size (bp) (%) R Slope T Ref

a-centractin | GCAGCATGGAGTTGTCACTG | AGCTTGGTCACGATTGGAAC 145 91,9 | 0,997 3,533 815 [5]

- this
Ctsynl TCCTCAGCAGCTCCTATTCG | CTCGACGTCCTTTTTCAGGA 262 93,310,998 3,493 825 manuscript
APRT GGTTGCCACTTGGAGTCTGT 97 96,9 | 0,998 | 81,0 this .
ATGGCTGGATGGAAACTCTG 3,399 manuscript

R6046 GTCGTACTGGCAACCTCACC | ACATTGGGAGCAATCTCGAC 9 9 10,997 3,422 81,0 [5]

TEF1F CCTTCCCGTCCTACTGACAA | GAACAGTTCCGATTCCTCCA 76 93,7 0,999 3,484 795 ]
TUB 68 | 100,3 | 0,094 “| goo| Mis
CTCTCGGTGGTGGTACTGGT | AGGGTATTCCTCGCGAATCT 3,315 manuscript

Bd | GAPDH AAGCCTGCCAAGTACGAAGA | AAAGATGGAGCTGCGAGTGT 135 94,3 1 0,995 | 3,466 | 84,0 5]

a-centractin | CCGGCTACCATTTTCATACG | CGATCGATGGGTAGCACTCT 116 97,9 1 0,995 | 3,375 | 80,0 [5]

- this
Ctsynl CGCCAGAAGCATCTCTTTTC | AACTCGTCCCAGTTGTCAGC 149 99,6 | 0,986 | 3,332 | 83,5 | manuscript

APRT 99 - this
GGAAACAGACCCAGCTACCA | GTTCCGACCATATCCACCAC 87,2 | 0,997 | 3,672 | 84,0 | manuscript

R6046 GTTGCCAAGTCTGCTGTGAA | ATCAAGCGAGGGTGCAGAC 87 90,2 | 0,997 | 3,582 | 81,5 5]

TEF1F TCCCACTGACAAACCTCTCC | CGACAGGTACTGTTCCAATACCAC 4 95,310,994 | 3439 | 78,5 5]

TUB 99 - this
AAGAGCCAACGACACCAATC | GAAGGACTGGGTGCTGAAGA 99 | 0,995 | 3,347 | 79,5 | manuscript

Bsal | GAPDH GCCAGCAAAATACGAGGAGA | CCATTCATGGGTCCATTAGC 63 94 10,999 | 3475 | 77,5 [5]




