Supplementary information

Supplementary Table S1. The effect of tested variables on embryo-like structures
formation in anther cultures of two winter triticale DH lines, after 5-azacytidine tiller
treatment.

Sources of variation | MS | p
(1) Donor plant genotype | 5859 Fkx
(2) Tiller treatment | 331 ok
M > Q) 421 e

The sources of variance were as follows: two DH lines, three treatments, and interaction between DH
line and treatment MS mean square, p probability, *** p <0.001

Supplementary Table S2. The total protein yield obtained from anthers of two winter
triticale DH lines after various types of tiller treatments and the extraction based on
phenol protocol . Data are the means from 3 biological replicates + SE.

. Anthers Protein content

DH line Treatment FW [g] [ng/g FW]
Control 3.9+0.17 893.1+181%
DH19 AC25 1.4+0.06 2096.4+526¢
AC5.0 2.240.16 1507.7+4232b

AC10 2.0+0.04 667.6+8.52

Control 4.3+0.19 987.2+339%
DH28 AC2.5 0.7+0.03 2196.3+652°
AC5.0 2.3+0.02 1031.0+632

AC10 2.840.06 479.1+842

DH19 - recalcitrant DH line, DH28 — responsive DH line, Control — anthers isolated from tillers treated
with low temperature (3 weeks at 4 °C), AC2.5, AC5.0, AC10 — anthers isolated from tillers treated with
low temperature and 5-azacytidine at concentration of 2.5 uM, 5.0 uM and 10 uM respectively, FW —
fresh weight of anthers.



Supplementary Figure S1. Electrophoregrams of triticale anther protein map after low
temperature (3 weeks at 4 °C, control) and 5-azacytidine tiller treatments (2.5, 5.0 and
10 uM AC) in two winter triticale DH lines significantly differed in their responsiveness
to microspore embryogenesis (ME). Electrophoregrams of recalcitrant line DH19 (a) and
responsive line DH28 (b). The identified proteins were marked in the different
electrophoregrams to better visualization of each protein spot. Circles indicate the position of
identified differentially abundant proteins. Spots are described in Supplementary Table S4.

a— DH19, b — DH28. Figure presented full-length gels.
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Supplementary Table S3. The effect of tested variables on the number of differentially
abundant proteins (DAPs) identified in triticale anthers isolated from tillers after 5-
azacytidine treatments.

Sources of variation | F | p
(1) Donor plant genotype | 235 Aok
(2) Tiller treatment | 200.4 ok
(1) x (2) | 2.3 NS

The sources of variance for the number of proteins were as follows: two DH lines, three tiller treatments,
and interaction between DH line and treatment, F value calculated as variance of a variable or interaction
between variables divided by error variance of the experiment, p — probability, *** p < 0.001, NS — not
significant



Supplementary Table S4. List of all proteins identified in the anthers of two DH lines of winter triticale associated with stress treatment
of tillers used for microspore embryogenesis (ME) induction. ME was induced by low temperature (3 weeks at 4°C) or low temperature
combined with the application of 2.5, 5.0 or 10 uM of 5-azacytidine, DNA demethylating agent. Swiss-Prot database was used for protein

identification. The results are based on nano LC-MS/MS analyses.

Spot Mw? Protein Seq.
No. P Protein name Accession pl® . Cov® Reference organism Protein function
no. (kDa) Score %]
(1)

1 2105 3-|sopropylmalate dehydrogenase. LEU3_SOLTU 39.7 92 1475 73 Solanum tuberosum  amino acids biosynthesis
chloroplastic

2 7707 Acetolactat'e synthase 1. ILVB1_MAIZE 68.9 68 571 34 Zea mays amino acids biosynthesis
chloroplastic

3 7111 Qlutamlne synthetase cytosolic GLN13_ARATH 386 57 1009 10.2 Arabidopsis thaliana  amino acids biosynthesis
isozyme 1-3

4 5311 S-adenosylmethionine synthase 3 METK3_HORVU 42.7 5.4 198.7 7.6 Hordeum vulgare amino acids biosynthesis

5 4507 Betaine aldehyde dehydrogenase BADH_HORVU 54.3 5.8 1299 5.9 Hordeum vulgare amino acids biosynthesis

6 3701 5- METE1_ORYSJ Oryza sativa subsp. amino acids biosynthesis
methyltetrahydropteroyltriglutamate 84.5 59 737.2 15.7  japonica
-homocysteine methyltransferase 1

7 6506 Ketol-acid r.educt0|somerase. ILV5_ORYS) 623 60 179.7 54 erza‘satlva subsp. amino acids biosynthesis
chloroplastic japonica

8 6303 Adenylosuc.cmate synthetase. PURA_WHEAT 50.9 59 443 4.0 Triticum aestivum aromatlc. compounds
chloroplastic metabolism

9 6102 Coproporphyrmogen-lll oxidase 1. HEM61_ARATH 43.8 62 176.9 57 Arabidopsis thaliana aromatlc. compounds
chloroplastic metabolism

10 6716 Ribose-5-phosphate isomerase A RPIA_RHOS5 270 47 452 38 Rhodochter carbohydrate metabolism

sphaeroides
11 7512 Xylose isomerase XYLA_HORVU 53.6 5.2 460.2 19.0 Hordeum vulgare carbohydrate metabolism
12 3102 Glyceraldehyde-3-phosphate G3PC2_HORVU Hordeum vulgare carbohydrate metabolism
. 36.5 6.8 111.0 9.2

dehydrogenase 2. cytosolic

13 3904 Beta-galactosidase 1 BGAL1_ORYSJ 917 57 1405 44 Oryza sativa subsp. carbohydrate metabolism

jJjaponica
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aThe theoretical molecular weight (MW. kDa) and " isoelectric point (pl) retrieved from the protein database
‘The score and “protein sequence coverage (Score in Flex Analysis software)
The protein name indicated with bold — the proteins previously identified as associated with ME?®,



Supplementary Figure S2. Diagrams showing functional classification of identified
differentially abundant proteins in both studied triticale DH lines after AC treatments.
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Supplementary Figure S3. The effect of low temperature (3 weeks at 4 °C, Control) and
5-azacytidine (AC) tiller treatments on the expression level of selected genes (TaMET2B,
TaTPD1-like, SERK2, GSTF2) associated with microspore embryogenesis (ME) induction
in the anthers of two winter triticale doubled haploid (DH) lines (responsive DH28 and
recalcitrant DH19). AC was applied at concentrations of 2.5 uM (AC2.5), 5.0 uM (AC5.0)
and 10 uM (AC10). 18S rDNA was used as a control. Figure presented full-length gels.
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Supplementary Table S5. Primers used in this study.

Primer name Sequence 5’ to 3’ References
TaMET2B_F TGTGCCACCCCCTCTTGC Thomas et al.%®
TaMET2B_R CAGTTCATGCCAGCCATGC Thomas et al.%®
TaTPD1-like F | AAGTTTCAGCGTCTTCCTCGCT Zur et al.*?
TaTPD1-like R | TCGATGCAGGTGTTGGTGAACT Zur et al.*?
SERK2_F AGCTTCGATTCCTCCGTCTT Zur et al.*?
SERK2_ R AGGCACCTGCTGATTGAGTT Zur et al.*?
GSTF2_F CGGCAAAGCTGACGAATCTGTT Zur et al.*?
GSTF2_R ACTTCTCTGCCTTCTTTCCGAACC Zur et al.*?
18SrDNA_F CGGCTACCACATCCAAGGAA Zur et al.12
18SrDNA_R TGTCACTACCTCCCCGTGTCA Zur et al.*?




