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Table S1. Primer pairs used in this study. 

Primer name Forward primer (5’- 3’) Reverse primer (5’- 3’) 
PCR product 

size 
SlMLO1_full-length TTGACATTTCCCCTTCTTCTTA TACAAAATCATTGCCATTTGAA 1743 bp 

SlMLO1_seqA CCCTTTCTGAAATCCTTACTCC  
SlMLO1_seqB TATTGCTAGTTGGCACAAAACT  
HRM_marker TGGCTAAAGCACGGTCTA CTGGATCTTGCAACACTGTCA 406 bp 
35S_promoter GCTCCTACAAATGCCATCA GATAGTGGGATTGTGCGTCA 195 bp 
NPTII_marker TCGGCTATGACTGGGCACAAC AAGAAGGCGATAGAAGGCGA 722 bp 

SlEf1α ACAGGCGTTCAGGTAAGGAA GAGGGTATTCAGCAAAGGTCTC 120 bp 
On_ITS CGCCAAAGACCTAACCAAAA AGCCAAGAGATCCGTTGTTG 90 bp 

Table S2. Genotyping and phenotyping of eight progenies (BC1S1) derived from two (i.e. BC1_1 
and BC1_3) of the three BC1 crosses M200 × MT. 

M200 
x MT 

Number of 
susceptible 

plants 

Number of 
resistant plants 

Expected  
3S:1R 

HRM profiles 

Χ2 p 
Wild-type 

allele 
heterozygous 

m200 
allele 

BC1S1_1-1 10 6 

2.07 0.15 

2 8 6 
BC1S1_1-2 13 4 4 9 4 
BC1S1_1-4 13 6 3 10 6 
BC1S1_1-10 12* 7 4 7 7 
BC1S1_3-1 14 4 

0.45 0.50 

4 10 4 
BC1S1_3-6 11 7 4 7 7 
BC1S1_3-7 17 2 4 13 2 
BC1S1_3-9 11 8 2 9 8 

S = susceptible, R = resistant. 
* One plant could not be genotyped with the HRM marker. 

Table S3. Genotyping and phenotyping of the progenies (F2) of three crosses between the resistant 
M200 plant and the tomato cv Moneymaker (M200 × MM). 

M200 
x MM 

Number of 
susceptible plants 

Number of 
resistant plants 

Expected 
3S:1R 

HRM marker profiles 

Χ2 p Wild-type allele heterozygous 
m200 
allele 

F2_1 25 14 2.47 0.12 9 16 14 
F2_2 27 11 0.32 0.57 11 16 11 
F2_3 25* 14 2.47 0.12 5 19 14 

S = susceptible, R = resistant. 
* One plant could not be genotyped with the HRM marker. 
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Table S4. Overview of the mlo-mutants described in the literature. 

Plant species MLO gene Allele name Amino-acid exchange Location Origin Reference 

Pea 
(Pisum sativum) 

PsMLO1 

er1-1 S227 → stop 2IC natural origin 

[1] 
er1-2 aberrant splicing variants n.a. natural origin 
er1-3 G288 → stop TM4 natural origin 
er1-4 ΔA91 (in frame shift) miss 1EXTRA &TM1 natural origin 
er1-5 W190 → stop 2IC DES  [2] 
er1-6 L353P TM6 natural origin [3] 
n.a. Q226 → stop 2IC ENU  

[4] 
n.a. 312Y → stop TM5 ENU 

Petunia 
(Petunia x hybrida) 

PhMLO1 
n.a. S130L TM3 EMS/TILLING 

[5] 
n.a. G176E 2IC EMS/TILLING 

Rose 
(Rosa multiflora) 

RhMLO4 
n.a. V519 → stop C-terminal natural origin 

[6] 
n.a. T532 → stop C-terminal natural origin 

Tomato 
(Solanum lycopersicum) 

SlMLO1 

m200 L22 → stop TM1 EMS Present study 
ol-2 Q198 → stop 2IC natural origin [7] 

Slmlo1.1 M403 → stop 3EXTRA natural origin [8] 
n.a. Small deletion TM7 CRISPR-Cas9 [9] 

Apple 
(Malus domestica) 

MdMLO19 n.a. E405 → stop 3EXTRA natural origin [10] 

Grapevine  
(Vitis vinifera) 

VvMLO3 n.a. INDEL 3EXTRA CRISPR-Cas9 [11] 

Cucumber 
(Cucumis sativus) 

CsaMLO1 n.a. 
V170G TM3 natural origin 

[12] V472I C-terminal natural origin 
V557I C-terminal natural origin 

CsaMLO8 n.a. 
K178 → stop 2IC natural origin [13] 
K487 → stop C-terminal natural origin 

Δ174 3IC, part of TM5 & TM6 natural origin [14] 

Tobacco 
(Nicotiana tabacum) 

NtMLO1 
n.a. Q198R 2IC PCR error 

during cloning 
[15] 

n.a. 6 aberrant splicing variants 
2IC 

natural origin  
[16] 

NtMLO2 n.a. 2 aberrant splicing variants natural origin  

Arabidopsis thaliana AtMLO2 
Atmlo2-8 
(pmr2-2) 

G66R TM2 EMS [17] 

Barley 
(Hordeum vulgare) HvMLO 

n.a. V76L TM2 natural origin  

[18] 

mlo-12 F240L 2IC NMU  
mlo-28 T222I 2IC NaN3  
mlo-1 W162R 2IC X-rays 
mlo-6 3 aberrant splicing variants n.a. EMS 
mlo-44 1 aberrant splicing variant n.a. NaN3 
mlo-16 1 aberrant splicing variant n.a. EMS 
mlo-30 2 aberrant splicing variants C terminal EMS 
mlo-11 aberrant splicing variants n.a. natural origin 
mlo-2 A349T TM6 X-rays 
mlo-34 W423 → stop C-terminal, CaMBD EHOES  
mlo-36 W357 → stop TM6 iso-PMS  
mlo-39 Q351 → stop TM6 iso-PMS 
mlo-43 Q210 → stop 2IC NaN3 
mlo-32 E35 → stop TM1 NaN3 
mlo-31 G276 → stop TM5 NaN3 
mlo-35 H231L 2IC iso-PMS 
mlo-37 S71F 1EXTRA iso-PMS 
mlo-38 G318R 3IC iso-PMS/NaN3 
mlo-40 G264D TM4 NaN3 
mlo-41 R209K 2IC NaN3 
mlo-42 S187L 2IC X-rays 
mlo-5 M1I N-terminus EMS 
mlo-8 M1V N-terminus EMS 
mlo-7 G226D 2IC EMS 
mlo-9 R10W N-terminus EMS 

 mlo-13 V30E TM1 EMS 
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Plant species MLO gene Allele name Amino-acid exchange Location Origin Reference 

Barley 
(Hordeum vulgare) 

HvMLO 

mlo-17 S31F TM1 EMS 

[18] 

mlo-26 L270H TM4 EMS 
mlo-27 G318E 3IC EMS 
mlo-29 P334L 3IC NaN3 
mlo-33 A306T 3IC NaN3 
mlo-3 frame shift P396 TM7 gamma-rays 
mlo-4 frame shift W159 2IC X-rays 
mlo-10 deletion F182 and T183 2IC gamma-rays 

n.a. W159R 2IC SDM 
n.a. W162A or W163E 2IC SDM 
n.a. E163R 2IC SDM 
n.a. S187F 2IC SDM 
n.a. D219 2IC SDM 
n.a. D251N TM4 SDM 
n.a. L307A 3IC SDM 
n.a. P320A 3IC SDM 
n.a. P324A 3IC SDM 
n.a. F329A 3IC SDM 
n.a. W330A 3IC SDM 
n.a. F331A 3IC SDM 
n.a. R333A 3IC SDM 
n.a. C367A 3EXTRA SDM 
n.a. C98A 1EXTRA SDM 
n.a. C86A 1EXTRA SDM 
n.a. C114A 1EXTRA SDM 
n.a. P395G TM7 SDM 

mlo-11(cnv2) aberrant splicing variants n.a. natural origin [19] 

Wheat 
(Triticum aestivum) 

TaMLO-A1  P325L 3IC EMS/TILLING 

[20] 

TaMLO-A1  A354V TM6 EMS/TILLING 
TaMLO-B1  G296E TM5 EMS/TILLING 
TaMLO-B1  T297I 3IC EMS/TILLING 
TaMLO-B1  R313W 3IC EMS/TILLING 
TaMLO-B1  S315N 3IC EMS/TILLING 
TaMLO-B1  G319R 3IC EMS/TILLING 
TaMLO-B1  A320T 3IC EMS/TILLING 
TaMLO-B1  T345M TM6 EMS/TILLING 
TaMLO-D1  V316T 3IC EMS/TILLING 
TaMLO-D1  G319R 3IC EMS/TILLING 
TaMLO-D1  A320T 3IC EMS/TILLING 
TaMLO-D1  P321S 3IC EMS/TILLING 
TaMLO-D1  V323I 3IC EMS/TILLING 
TaMLO-D1  P335L 3IC EMS/TILLING 
TaMLO-D1  T345M TM6 EMS/TILLING 

TaMLO-A1  aberrant splicing variants 
and T78K 

2IC CRISPR-Cas9 [21] 

n.a., not available; TM: Transmembrane; IC: Intracellular; EXTRA: Extracellular; DES: diethyl sulfate; ENU: N-ethyl-N-
nitrosourea; EMS: Ethyl methanesulfonate; NMU: N-Nitroso-N-methylurea; NaN3: sodium azide; SDM: site-directed mu-
tagenesis; EHOES: Ethyl hydroxyethanesulfonate; iso-PMS: isopropyl-methane-sulfonate; INDEL: insertion and deletion. 
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Figure S1. Nucleotide alignment of the SlMLO1 sequence experimentally obtained from the tomato cv Micro-Tom (MT), 
the full-length transcript AK322443 of MT SlMLO1 obtained from NCBI, the SlMLO1 gene in M200, MM leaf cDNA se-
quence of SlMLO1 obtained from Zheng et al. [22] and the one from the cv Heinz as in the SGN database Solyc04g49090.3). 
Arrow indicates the base change T → A responsible for the premature stop codon in M200 plants. 
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Figure S2. Protein alignment of functionally characterized MLO sequences of Arabidopsis thaliana AtMLO2, -6, and -12 
(GenBank accession numbers NP172598, NP176350, and NP565902) [17], Pisum sativum (pea) PsMLO1 (GenBank accession 
number FJ463618) [1], Medicago truncatula (barrel clover) MtMLO1 (GenBank accession number HQ446457) [1], Lotus ja-
ponicus LjMLO1 (GenBank accession number AY967410) [1], Capsicum annuum (pepper) CaMLO2 (GenBank accession 
number AFH68055) [23], Cucumis sativus (cucumber) CsaMLO1 and -8 (GenBank accession numbers Csa1M085890.1 and 
Csa5M623470.1) [12,14], Solanum lycopersicum (tomato) SlMLO1 (GenBank accession number NP001234814) [7], Nicotiana 
tabacum (tobacco) NtMLO1 (GenBank accession number KM244716) [15], S. melongena (eggplant) SmMLO1 (GenBank ac-
cession number KM244717) [24], Malus domestica (apple) MdMLO19 (GenBank accession number MDP0000168714) [10], 
Triticum aestivum (wheat) TaMLO-A1b, TaMLO-B1a, and TaMLO-D1 (GenBank accession numbers AX063298, AF361932, 
and AX063296) [25,26], Hordeum vulgare (barley) HvMLO (GenBank accession number Z83834) [27] and Oryza sativa (rice) 
OsMLO2 (GenBank accession number AF384030) [25]. Highlighted in green and in light blue are the conserved amino 
acids among the whole MLO family indicated by Kusch et al. [28] and by Elliott et al. [29], respectively. Amino acids 
highlighted in gray refer to the ones reported to be under negative selection by Appiano et al. [30]. Letters displayed in 
green, light blue or gray indicate synonymous amino acid exchanges in each of three categories above described. Letters 
in red bold indicate amino acids identified in mlo-mutants for each of the plant species described above. Black lines indicate 
the position of the transmembrane domains which have been numbered with romans numbers. 
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