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Supplementary Figure 1. Searching of barley autophagy genes. ATG mRNA
sequences of S. cerevisiae, A. thaliana, O. sativa and Z. mays were used as
queries to find barley homologes in several databases. Subsequently, a mRNA
assembly of several mRNA sequences found that codified for the same gene was
performed and based on that, a protein prediction was made for each gene found (I).
Afterwards, mRNA sequences were alligned to a draft of the barley genome
sequence and protein sequences were analyzed for conserved and essential amino
acids characteristic of ATG proteins. From these analyses, HVYATG gene sequences
were obtained allowing us to generate the HVATG gene structures and to design
primers for gPCR detection. On the other hand, protein sequences were used to
performe phylogenetic analysis (ll). After the publication of the barley genome
sequence, HYATG mRNA and genomic sequences obtained in our previous studies
were validated and the contig numbers for each one of our genes were obtained (lII).



Supplementary Figure 2. Phylogenetic trees of HVATG1 (A) and HVATGS8 (B)and HVATG18 (C) gene
families. DNA coding sequences (CDS) were translated toprotein and then aligned using MABL
phylogeny program (http://www.phylogeny.fr/simple_phylogeny.cgi). Species abbreviation are as
follows: At(Arabidopsis thaliana), Tc (Theobroma cacao), Rc (Ricinus communis), Gm (Glycinemax), Os
(Oryza sativa), Hv (Hordeum vulgare), Sc (Saccharomyces cerevisiae), Dm(Drosophila melanogaster),
Hs (Homo sapiens), Mm (Mus musculus), Ce(Caenorhabditis elegans), Tu (Triticum urartu) Zm (Zea

mays), Bd (Brachypodiumdistachium), Cv (Chlorella variabilis), Gm (Glycine max), Lb (Laccaria bicolor),
Vv(Vitis vinifera).
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Supplementary Figure 3. Alignment of HVATG proteins. HVATG1 (A), HVATG2 (B),
HvATG3 (C), HVATG4 (D), HVATG5 (E), HVATG6 (F), HVATG7 (G), HVATGY9 (H),
HvVATG10 (1), HYATG11 (J), HVATG12 (K), HVATG13 (L), HYATG16 (M), HYATG101 (N),
HvATI1 (O) and HYNBR1 (P) proteins were aligned with homologues ATG proteins of
different species using ClustalW. Conserved amino acids (aa) are showed by shades of
blue colors going from less conserved aa (light blue) to more conserved aa (dark blue).
Species abreviation are as follows: Hv (Hordeum vulgare), Os (Oryza sativa), Ta
(Triticum aestivum), Sc (Saccharomyces cerevisiae), At (Arabidopsis thaliana), Cr
(Caenorhabditis remanei), Hs (Homo sapiens), Mm (Mus musculus), Dm (Drosophila
melanogaster), XlI (Xenopus laevis), Dr (Danio rerio), Bd (Brachypodium distachium), So
(Saccharum officinarum), Zm (Zea mays), Sb (Sorghum bicolor), Rc (Ricinus
communis).
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Supplementary Figure 4. Diagram of predicted splice variants of barley ATG
genes. Data is according to genomic assembly database EnsemblPlants
(http://plants.ensembl.org/). White boxes ([]) represent untranslated regions, black
boxes (M) represent coding regions and solid lines (V) represent introns. The
predicted amino acid (aa) length for each of the corresponding proteins is shown at
right. See table 1 for EST and cDNA sequences supporting each gene. The upright
bars represent a scale of 0.1 Kb. Asterisks and red boxes indicate gene models
found in this study. sv1 to sv9 name extension indicate the different splice variants
described on Ensemblplants web site. The * splice variants represent the most likely
DNA coding sequence of the HVATG putative proteins.
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Supplementary Figure 5. The atg5 35S::HvATG5 transformants are less senescing and
less sensitive to nitrate limitation than atg5 mutants. Wild type, atgd mutant and atgb
35S::HVATGS5 transformant (4.1; 2.3 and 3.1) were grown under low (A and B left panel) and
high (B right panel) nitrate conditions. They displayed late senescence and bigger biomass than
the atgb mutants under the different conditions; In A, phenotypes of the 4.1 plants 27, 42 and 66
days after sowing (DAS) are shown. Early leaf senescence was observed in atg5 but not in atg5
358::HVATGS5 plants under both low (2 mM) and high (10 mM) nitrate conditions. Planting was
repeated two times including three independent transformants that showed similar recovery
phenotypes. Only one is shown here.



Supplementary Table 1. Yeast, Arabidopsis and rice ATG genes used as query.

Gege n Systematic No. of AA Gene in TAIR locus No. of AA Gene in TIGR locus No. of AA Identity O. sat. to
. gene name residues | A. thaliana residues 0. sativa residues
cerevisiae Sacc. A. thal.*
AT2G37840 733 ATG1a 0s03g0122000 652 28% 43%
ATG1 YGL180W 897 ATG1 AT3G53930 711 ATG1b 0s03g16130 714 28% 44%
AT3G61960 626 ATG1t OsJNBa0070M12 275 32% 49%
ATG2 YNL242W 1592 ATG2 AT3G19190 1839 ATG2 0s06g15700 1920 12% 32%
ATG3a 0s01g10290 314 27% 72%
ATG3 YNROO7C 310 ATG3 AT5G61500 313 ATG3b 0s10g41110 314 13% 36%
ATG4a AT2G44140 467 ATG4a 0s03g27350 474 18% 45%
ATG4 YNL223W 494 ATG4b | AT3G59950 477 ATG4b 0504958560 478 19% 48%
ATG5 YPL149W 294 ATGS5 AT5G17290 337 ATGS5 0502902570 380 12% 48%
0s03g15290 544 15% 32%
ATG6 YPL120W 557 ATG6 AT3G61710 517 ATG6 0s03g44200 502 19% 36%
0s01g48920 501 17% 36%
ATG7 YHR171W 630 ATG7 AT5G45900 697 ATG7 0s01g42850 1043 20% 34%
ATG8a AT4G21980 137
ATG8b AT4G04620 122
ATG8c AT1G62040 133 ATG8a 0s07g32800 120 71% 82%
ATG8d AT2G05630 164 ATGS8b 0504953240 120 72% 83%
ATGS8 YBL0O78C 117 ATG8e AT2G45170 122 ATG8c 0s08g09240 121 71% 84%
ATGSf AT4G16520 121 ATG8d 0s11g01010 119 33% 31%
ATG8g AT3G60640 121 ATG8e 0502932700 87 51% 51%
ATG8h AT3G06420 119
ATGSi AT3G15580 115
ATGY9 0s03g14380 903 13% 48%
ATG9 YDL149W 997 ATG9 AT2G31260 866 ATG9 0510907994 927 14% 47%
ATG10a 0s04g41990 199 15% 40%
ATG10 YLLO42C 167 ATG10 AT3G07525 226 ATG10b 0512932210 293 14% 429,
ATG11 YP9499C 1178 ATG11 AT4G30790 1148 ATG11 0s02g0179800 1140 21% 50%
ATG12a AT1G54210 96 ATG12 0s06g10340 94 32% 72%
ATG12 YBR217W 186 ATG12b AT3G13970 94
ATG13 AT3G49590 618 ATG13 0511906320 602 10% 24%
ATG13 YPR185W 738 ATG13 AT3G18770 625 ATG13 like 0502943040 544 10% 32%
ATG16 YMR159C 150 ATG16 AT5G50230 509 ATG16 0s03g53510 510 5% 54%
ATG18a AT3G62770 425
ATG18b AT4G30510 312 ATG18a 0s01g70780 458 7% 6%
ATG18c AT2G40810 393 ATG18b 0502954910 375 17% 61%
ATG18d AT3G56440 391 ATG18c 0s01g07400 418 20% 49%
ATG18 YFRO21W 500 ATG18e AT5G05150 374 ATG18g 0s05g33610 769 20% 49%
ATG18f AT5G54730 763 ATG18 like 0s01g57720 871 21% 21%
ATG18g AT1G03380 959 ATG18 like 0s05g07710 383 6% 6%
ATG18h AT1G54710 927
Gelr|1/’e n Systematic No. of AA
musc.ulus gene name residues M. mus
0, 0,
ATG101 Q9D826 218 ATG101 AT5G66930 251 ATG101 051290428200 260 26% 54%
Nbr1 U73029 988 NBR1 AT4G24690 704 NBR1 050290593700 845 24% 41%
ATI1 AT2G45980 256 o
- - - ATI2 AT4G00355 266 ATI1 0s04g0165300 258 - 38%

Sequences compared with the single gene product in yeast and the a isoform from Arabidopsis*

AA. Amino acids.




Supplementary Table 2. Primers used for transcript amplification of HYATG genes
by RT-gPCR

Gene Accession Sequence 5’-3’ Source An;;i)zliefi(cba;i)on
HATGS | AKaszoe7 | W GRAACAGACCTCCCAACCCA Tris work
HATs | AKasost | T GCCGATCCTGAACCTGOGGC Tris work o1
HVATG6 AK362923, Fwd GAATGCAGCGTTGTTTGCAT This work

AMO075824 Rev ATTAAGGAGGGTGGAGCCAG
mATG? | Akserast | TS GACTGGCCTCCATAGCATCT Tris work 212
HATGE 1 | Akasters | WD CGCGTCGCARACCCTCGICC Tris work 123
HVATGS8 2 AK248733 ';V;S é GC A(‘:AGGA CG ACGAI_CCCGCGCTCJ g CG :AGGAGGT This work 249
HATGE 3 | AKasosts | FWd  CTGTCTCCAGGAACGGCGCT Tris work 357
HVATG13 AK365609 ';V;S (G:SEGG é;;g’:’gﬁ%%ﬁ?gégi This work 86
HATGTS | Akssi | W0 AGCTTAATGAGGCCAATGCG This work
HATG1S 1 | Axasa7es | WO ATCAGGGTCGAGCACTATGG Tris work
HATGI8 2 | AKs7izey |-EWd  TTTCCTGCTGTGAGGACTGT Tris work
ATora s | Amsanz | EMS—— CAICCCACMGSRSCATCAS 1™ i vor
T e
wosz | msosse | TWE— MACCIOSCOCTOMECTATONGE | Geogardl |
aacrs | wroaor | W ASCCCECSGRMTNTeTC | Ot
o | Avasisy | W COACAIGOMCESOMTS | Rerge ot
wonpon | msszsso | T SOICMOSCTATCNTGCGTIICS | ebebmpeal | g
AtActin Fwd GCCATCCAAGCTGTTCTCTC

Rev CCCTCGTAGATTGGCACAGT






