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Supplementary Material

Supplementary Table S1. Details of primer pairs STE1_1F 1R and STE1_2F 2R which were applied
for amplification of the first and the second exons of the HVSTE1 gene with the aim of mutations
occurrence confirmation.

Primer Name Primer Sequence GC% Tm(°C)
F: 5> GGCATTTGTGTCACGCTCT 3’ 52,6 64,0
STE1_1F_1R
R: 5 CCTCACCAACAAATCGACCT 3’ 50,0 63,9
F: 5 GTTTCCCCCTTTTCCTGTTC 3° 50,0 63,4
STE1 2F 2R
R: 5’>CATCCCAGAGGAACAAAGCTA 3’ 47,6 63,0

Supplementary Table S2. PCR profiles for the STE1 1F 1R and STE1 2F 2R primers.

Temperature [°C] Duration No. of cycles
STE1 1F IR STE1 2F 2R
Initial denaturation 95°C 95°C 5 mins 1
Denaturation 95°C 95°C 45 sec
Annealing 66°C 61°C 50 sec 3
Extension 72°C 72°C 1 min 30 sec
Denaturation 95°C 95°C 45 sec
Annealing 64°C 59°C 50 sec 3
Extension 72°C 72°C 1 min 30 sec
Denaturation 95°C 95°C 45 sec
Annealing 62°C 57°C 50 sec 36
Extension 72°C 72°C 1 min 30 sec
Final extension 72°C 72°C 5 mins 1
Pause 15°C 15°C Pause 1
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Supplementary Table S3. Details of primer pairs STE1_B, EF1, and H2A which were used with the

aim of HVYSTEL gene expression analysis.

Primer Name Primer Sequence GC% Tm(°C)
F: 5> AGACGGACTGGTACAACGAGA 3’ 52 57
STE1_B

R: 5 AGATGACGAAGCACCAGAGG 3’ 55 57
F: 5’ CCCTCCTCTTGGTCGTTTTG 3’ 55 58

EF1
R: 5> ATGACACCAACAGCCACAGTTT 3’ 45 58
F: 5> AGCGTTTAGCTGTGCTCCTTCC 3’ 54 58

H2A
R: 5> TGACTCAATCGGTACCAGGGAAAC 3’ 50 58

Supplementary Table S4. RT-PCR profile for the STE1 B, EF1, and H2A primer pair.

Temperature [°C] Duration  No. of cycles

Initial denaturation 95°C 3 mins 1
Denaturation 95°C 45 sec

Annealing 63°C 45 sec 4
Extension 72°C 1 min
Denaturation 95°C 45 sec

Annealing 61°C 45 sec 4
Extension 72°C 1 min
Denaturation 95°C 45 sec

Annealing 57/58°C 45 sec 36
Extension 72°C 1 min

Final extension 72°C 5 mins 1

Pause 8°C Pause 1




AratSTE =~ ------- MAADNAYLMQFVDETSFYNRIVLSHLLPA--NLWEPLPHFLQTWLRNYLAGTL 51

SorbSTE ----MAAAAHGGDYLRRFVAETEWYNAVVLSAVAPG- - DWWRGLPHPVQSWMRNCVGGYL 54
ZeamSTE =~ ------ MAVHGGDYLRRFVAETEWYNEVVLSAVAPG- - DWWRGLPHPVQSWMRNCVGGYL 52
HorvSTE ---MAAAAAAGEDYWGLFREETDWYNEIFLSAVVPGGGGWWRALPHPLRSWLRNCIGGYL 57
TriaSTE ---MAAAAAAGODYWGLFREETEWYNEIFLSAVVPGGGGWWRALPHPLRSWLRNCIGGYL 57
AegtSTE ---MAAAAAAGQDYWGLFREETEWYNEIFLSAVVPGGGGWWRALPHPLRSWLRNCIGGYL 57
BradSTE MAAAAHGGGGGAEYSVLFREETGWYNEIFLSAVVPG- - DWWRALPHPLQSWLRNGVGAYL 58
OFYSSTE: = =-===-¢ MAGGGGEYLRQFVEETAWYNEIFLSHVVPG- - DWWRALPHPLQSWLRNGLGGYL 52
" * %k +%XF¥F o XX » F * EEE v oo EoEE *
AratSTE LYFISGFLWCFYIYYLKINVYLPKDAIPTIKAMRLOMFVAMKAMPWYTLLPTVSESMIER 111
SorbSTE LYFISGFLWCFVIYYWKRHAYIPKDAIPTNEAMKKQIVVASKAMPFYCALPTLSEYMIES 114
ZeamSTE LYFISGFLWCFVIYYWKRHAYIPKDAIPTNEAMKKQIAVASKAMPFYCALPTLSEYMIES 112
HorvSTE LYFATGFLWCFVIYYWKRNAYIPKDAVPTVEAMKKQIIVASKAMPFYCALPSVSEHMIES 117
TriaSTE LYFATGFLWCFVIYYWKRNAYIPKDAVPTVEAMKKQIIVASKAMPFYCALPSVSEHMIES 117
AegtSTE LYFATGFLWCFVIYYWKRNAYIPKDAVPTVEAMKKQIIVASKAMPFYCALPSVSEHMIES 117
BradSTE IYFLTGFLWCFVIYYWKRHAYIPKDSIPTLEAMKKQIIVASKAMPFYSALPTISEYMIES 118
OrysSTE IYFACGFLWCFVIYYWKRHAYIPKDSIPTIEAMKKQIIVASKAMPLYCALPTLSEYMVEN 112
t ¥ EXXEEEX XFE X 2 K XXX X XX: F: X EXXX % ¥¥: : ¥% *.%
AratSTE GWTKCFASIDEFGWILYFVYIAIYLVFVYFGIYWMHRELHDIKPLYKYLHATHHIYNKQN 171
SorbSTE GWTQCYFNISEVGFSMYLCYMAMYLIFVHFGIYWMHRELHDIKPLYKYLHATHHIYNKEN 174
ZeamSTE GWTRCYFNISEMGFSAYLCYMAMYLIFVHFGIYWMHRELHDIKPLYKHLHATHHIYNKEN 172
HorvSTE GWTRCFFHISEVGWPMYFVYVALYLTFVYFGIYWMHRELHDIKPLYKHLHATHHIYNKEN 177
TriaSTE GWTRCFFHISEVGWPMYIIYVSLYLIFVHFGIYWMHRELHDIKPLYKHLHATHHIYNKEN 177
AegtSTE GWTRCFFHISEVGWPMYIIYVSLYLIFVHFGIYWMHRELHDIKPLYKHLHATHHIYNKEN 177
BradSTE GWTRCFFHISEVGWPMYLVYVALYLTFVHFGIYWMHRELHDIKPLYKHLHATHHIYNKEN 178
OrysSTE GWTQCYVNISEVGWPMYLVYLALYLIFVHFGIYWMHRELHDIKPLYKYLHTYHHIYNKEN 172
**i:*: *.$.*: *: *:::x* *% **x#i****ix*i*****:*#: ******:*
AratSTE TLSPFAGLAFHPVDGILQAVPHVIALFIVPIHFTTHIGLLFMEAIWTANIHDCIHGNIWP 231
SorbSTE TLSPFAGLAFHPLDGILQAIPHVFALFLFPTHFRTHIALLFLEAVWTTNIHDCIHGKIWP 234
ZeamSTE TLSPFAGLAFHPLDGILQAIPHVLALFLLPTHFRTHIALVFLEGVWT TNIHDCIHGKVWP 232
HorvSTE TLSPFAGLAFHPLDGILQAISHVIALFILPVHFRTHVALIFIEAVWTANIHDCIHGK VWP 237
TriaSTE TLSPFAGLAFHPLDGILQAISHVIALFLLPMHFRTHIALLFIEAVWTANIHDCIHGKIWP 237
AegtSTE TLSPFAGLAFHPLDGILQAISHVIALFLLPMHFRTHIALLFIEAVWTANIHDCIHGKIWP 237
BradSTE TLSPFAGLAFHPLDGILQAIPHVFALFLVPTHFRTHIALLFLEAVWT TNIHDCIHGKIWP 238
OrysSTE TLSPFAGLAFHPLDGILQAIPHVFALYLIPTHFRTHIALLFIEAVWT TNIHDCIHGK VWP 232
******2‘:*:&1*41:***:&**: *Zt:$3: - .* % -.*’.:: .:t'.*:"\-- ::t:t:#**’.:****: :*’.:
AratSTE VMGAGYHTIHHTTYKHNYGHYTIWMDWMFGSLRDPLLEEDDNKDSFKKAE 281
SorbSTE VMGAGYHTIHHTTYRHNYGHYTIWMDWMFSTLREPEDILKKD-------- 276
ZeamSTE VMGAGYHTIHHT TYRHNYGHY TVWMDWMFGTLREPDDILKKA-------- 274
HorvSTE VMGAGYHTIHHTTYRHNYGHY TVWMDWLFGTLREPEDLLKKD-------- 279
TriaSTE VMGAGYHTIHHTTYRHNYGHY TVWMDWLFGTLREPEDLLKKD-------~- 279
AegtSTE VMGAGYHTIHHT TYRHNYGHYTVWMDWLFGTLREPEDLLKKD-------- 279
BradSTE VMGAGYHTIHHTTYRHNYGHY TVWMDWLFGTLREPEDIFKKD-------- 288

OrysSTE VMGAGYHTIHHT TYRHNYGHY TVWMDWMFGTLREPEDILKKD-------- 274
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Supplementary Fig. S1. The multiple sequence alignment (MSA) of the STE1 proteins with the use
of Clustal Omega tool. The position of substituted amino acid (E146K, allele hvstel.0) as a result of
the identified mutation is indicated by the red frame. Arat - Arabidopsis thaliana, Sorb - Sorghum
bicolor, Zeam - Zea mays, Horv - Hordeum vulgare, Tria - Triticum aestivum, Aegt - Aegilops
tauschii, Brad - Brachypodium distachyon, Orys - Oryza sativa.
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Supplementary Fig. S2. Tissue-specific expression of six HYSTE1 transcript variants (A - BART1_0-
ul7568.001, B - BART1_0-ul17568.002, C - BART1_0-u17568.003, D - BART1_0-ul7568.004, E -
BART1 0-ul7568.005, F - BART1 _0-ul17568.006) in various tissues and organs of different barley
cultivars (TPM - transcript per million). The expression data for these transcripts in various tissues

were retrieved from the EORNA database.



HvSTE1 (WT) hvste1.o

Supplementary Fig. S3. Visualization of the 3D structures and surfaces of HYSTE1 (A) and the
mutated version of this protein (B) predicted based on the AlphaFold server and UCSF ChimeraX. The
localization of the 146 position in each of the structures is indicated by the blue color. (C-D) The
localization of the E146 position (C) and E146K substitution (D) (displayed by the red arrows) with
atoms in sphere style and rainbow (N to C-terminus) coloring. The changes in hydrogen-bond (blue
dashed lines) pattern is indicated by the red oval.



Supplementary Material

I Ayanoe ase|Auogleosp |eueoapejoo

L Auanoe (BuiejAwioyep) aseuabAxo spAysple
L AAnoe asejAuogiesap apAyaple

L Bulpuig uol uou|

I AlAnoe aseA| uogles-uogled

I lJuswipedwoagns wininapal ojwse|dopua

I sueiqwaw wninopal ojwse|dopus

I iomlau aueiquiaw Wnin2anal olwse|dopus-sueiquall 43N0 Jeajanu
I punodwos Bujuieluos-uabAxo o) asuodsal
I AAlloe asel|

I ssaooud onjayjuisolq pidy

I wnjnapal ojwsedopua

L Juswpedwoagns a|jsueblio

I ssao01d 2jj0qeiaWw pid)|

I WalsAs sueiquiswopus

I Bujpuiq uo| [B}aw uofsue.

[ sueiqwaw a||auebio

L [eojwayo o) asuodsal

I AJANOE @se)oNPalop|Xo

I ssals 0) asuodsal

I Buipuig uol |e}EW

| Buipuig uones

I sninwis 0} asuodsal

I wse|doyAa

I aueiqwaw jo juauodwoo |eibajul

I ssaooid onayjuhsolq aoueysqgns ojueblio

| sueigqWaW Jo jJusuodwod oIsuLul

I ssaooid onayjuisolq

12
12
12
z6
z8l
08z
08z
28e
86¢
Lip
1G¥
19¥
8vs
86.
696
766
6001
Vil
19ZL
5861
6152
1562
1188
9zL€
98¢
Ge8e
8.8¢
1968 | | . . . | |
g g g g g 2 g g -

sauab Jo Jaquunpn

Supplementary Fig. S4. HYSTE1 gene ontology annotation. The number of genes that take part in

each of the biological process is indicated above the bars.



