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Figure S1.  Phylogenetic analysis of Atg5, Atg6, and metacaspase homologues in a range of species from Fungi, Animalia, Protista, and Plantae kingdoms.
(A) Phylogenetic tree of Atg5 homologues and a part of multiple alignment showing the region with conserved lysine residue required for conjugation with
Atg12 (Mizushima et al., 1998). (B) Phylogenetic tree of Atgé homologues and a part of multiple alignment showing a region of the Beclin-1 evolutionarily
conserved domain (Kang et al., 2011). (C) Phylogenetic tree of metacaspase homologues and a part of multiple alignment showing first conserved se-
quence elements (CSE) for p20 and p10 domains. Unrooted trees were constructed based on multiple alignment of fulllength protein sequences. Numbers
indicate percentages of consensus support for each node. MC, metacaspase. P. abies protein homologues are highlighted red.
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Figure S2.  Analysis of the efficiency of gene silencing in P. abies RNAi lines. (A) Western blot analysis of protein extracts from control and RNAG lines using
the anti-mcll-Pa antibody. Coomassie staining of the blotting membrane was used as the protein loading control. Black lines indicate that intervening lanes
have been spliced out. (B) Realtime qPCR analysis of ATGS, ATG6, and mcll-Pa transcripts in control and RNAI lines. Data represent the means + SEM
from three independent experiments. Different letters indicate statistically different mean values (P < 0.001; Student's t test).
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Figure S3. Metacaspase activity is independent of autophagy. Proteolytic activity of mcll-Pa in the control and RNAI lines was assessed by Western blot
analyses of protein extracts from control and RNAI lines using anti-mcll-Pa and anti-TSN antibodies. The activity correlates with autoprocessing of mcll-Pa

zymogen (formation of p10 + linker and p20 fragments) and cleavage of TSN (Bozhkov et al., 2005b; Sundstrém et al., 2009). Coomassie staining of the
blotting membrane was used as the protein loading control.
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Table S1. List of proteins used for phylogenetic analysis

Organism Protein Accession no. Type of metacaspase
A. thaliana At ATG5 NP_197231 NA
A. thaliana At ATG6 NP_974475 NA
A. thaliana AMC1 AT1G02170 Type |
A. thaliana AMC2 AT4G25110 Type |
A. thaliana AIMC3 AT5G64240 Type |
A. thaliana AMC4 AT1G79340 Type Il
A. thaliana AMCS5 AT1G79330 Type Il
A. thaliana AIMC6 AT1G79320 Type Il
A. thaliana AMC7 AT1G79310 Type Il
A. thaliana AIMC8 AT1G16420 Type Il
A. thaliana AMC9 AT5G04200 Type Il
Coccomyxa subellipsoidea Cc ATGS EIE21973 NA
C. subellipsoidea Cc ATG6 EIE26749 NA
Caenorhabditis elegans Ce ATG5 NP_490885 NA
C. elegans Ce ATG6 CCD62215 NA
Chlamydomonas reinhardtii Cr ATGS XM_001692610 NA
C. reinhardtii Cr ATG6 XP_001689505 NA
C. reinhardtii CrMCl1 XP_001696956 Type |
C. reinhardtii CrMC2 XP_001691826 Type Il
Chlorella variabilis Cv ATG5 EFN59373 NA
D. discoideum Dd ATG5 AAO39075 NA
D. discoideum Dd ATG6 XP_636942 NA
Homo sapiens Hs ATG5 NP_004840 NA
H. sapiens Hs ATG6 AAH10276 NA
Lotus japonicus Lj ATGS AFK43433 NA
O. sativa Os ATG5 NP_001045690 NA
O. sativa Os ATG6 1 NP_001043880 NA
O. sativa Os ATG6 2 NP_001173355 NA
O. sativa Os ATG6 3 NP_001050756 NA
O. sativa OsMC1 NP_001050270 Type |
O. sativa OsMC2 NP_001050268 Type |
O. sativa OsMC3 AAR06359 Type |
O. sativa OsMC4 NP_001050269 Type |
O. sativa OsMC5 NP_001044530 Type Il
O. sativa OsMCé6 NP_001055939 Type Il
O. sativa OsMC7 NP_001055938 Type Il
O. sativa OsMC8 NP_001065680 Type Il
P abies Pa ATG5 CCG89180 NA
P abies Pa ATG6 HG326275 NA
P abies PaMC1 HG421141 Type |
P. abies PaMC2 comp?1450_c0_seq2° Type |
P. abies PaMC3 HGA421142 Type |
P. abies Mcll-Pa (PaMC4) CAD59226 Type Il
P abies PaMC5 comp95097_c0_seq1,2,3° Type Il
P. glauca Pg ATG6 1 BT117701 NA
P. glauca Pg ATG6 2 BT116151 NA
P. glauca PgMCb5a BT108991 Type Il
P. glauca PgMC5 BT116587 Type Il
Physcomitrella patens Pp ATG5 XP_001777836 NA
P. patens Pp ATG6 1 XP_001761841 NA
P. patens Pp ATG6 2 XP_001779419 NA
P. patens PpMC1 XP_001764027 Type |
P. patens PpMC2 Phpat.024G040800.1.p° Type |
P. patens PpPMC3 XP_001773634 Type ll
P. patens PpMC4 XP_001760554 Type Il
P. patens PpMC5 PPhp.at001G075700.1.p° Type Il
P. patens PPMC6 Phpat.021G059400.1.p° Type Il
P. sitchensis Ps ATG5 ABR17459 NA
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Table S1.  List of proteins used for phylogenetic analysis (Continued)

Organism Protein Accession no. Type of metacaspase
P. sitchensis PsMC1 ABR16279 Type |
P. sitchensis PsMC2 ABK26561 Type |
P. sitchensis PsMC3 ABK26795 Type |
P. sitchensis PsMC4 ABK24525 Type I
Pinus sylvestris PsyMC4 ACB11499 Type I
Pinus taeda PIMC1 AFG50895 Type |
P. taeda PtIMC2 AFG62232 Type |
Saccharomyces cerevisiae Sc ATGS BAAT1937 NA
S. cerevisiae Sc ATG6 EDN61024 NA
Selaginella moellendorffii Sm ATG5 XP_002993284 NA
S. moellendorffii Sm ATG6 EFJ13904 NA
S. moellendorffii SmMC1 XP_002987241 Type |
S. moellendorffii SmMC2 XP_002970440 Type I
Schizosaccharomyces pombe SpMC1 NP_588503 Type |
Trypanosoma brucei Tb ATG6 XP_844999 NA
T. brucei TbMC1 AJ437301 Type |
T. brucei TbMC2 CAD24803 Type |
T. brucei TbMC3 CAD24804 Type |
T. brucei TbMC4 CAD24805 Type |
T. brucei TbMC5 XP_827616 Type |
Volvox carteri f. nagariensis Ve ATG6 EFJ46852 NA
V. carteri f. nagariensis VeMC1 XP_002948071 Type |
V. carteri f. nagariensis VeMC2 XP_002946738 Type I
Vitis vinifera Vv ATGS XP_002276604 NA
V. vinifera Vv ATG6 XP_002277370 NA
V. vinifera VWMC1 AGJ94048 Type |
V. vinifera VWwMC2 AGJ94049 Type |
V. vinifera VVYMC3 AGJ94050 Type |
V. vinifera VwMC4 AGJ94051 Type |
V. vinifera VvMC5 AGJ94052 Type |l
V. vinifera VWMC6 AGJ94053 Type I
Zea mays Zm ATGS NP_001105827 NA
Z. mays Zm ATG6 1 NP_001105883 NA
Z. mays Zm ATG6 2 GRMZM2G027857_T01¢ NA
Z. mays ZmMCl1 DAA45630 Type |
Z. mays ZmMC2 AFW88009 Type |
Z. mays ZmMC3 NP_001147740 Type |
Z. mays ZmMC4 AFW87827 Type |
Z. mays ZmMC5 DAA45632 Type |
Z. mays ZmMCé NP_001151968 Type Il
Z. mays ZmMC7 DAA57249 Type |l
Z. mays ZmMC8 AFW64729 Type |l
Z. mays ZmMC9 NP_001140337 Type Il

Accession numbers were obtained from GenBank unless otherwise noted. NA, not applicable.
°P. abies genome project (ConGenlE).

®P. patens genome v3 (Phytozome).

Z. mays genome (Phytozome).
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Table S2.  Primers used in this study

Primer

5’ — 3’ sequence

Primers for cloning
hpATG5-P-sense
hpATG5-M-antisense
ATG5-Re
aftB1-pAHC25-Fw
aftB2-pAHC25-Rev
Beclin-Ascl-sense
Beclin-Ascl-anti
attB2-hpATG6
attB1-hpATG6
attB1-hpmcll-Pa
attB2-hpmell-Pa
sshpmell-Pa-EcoRl
as-hpmell-Pa-EcoRl
attB1-ATG8-Pa
attB2-ATG8-Pa
aftB1

PaATGS-Fw
picAFw

picA-Re

VirG-Fw

VirG-Re
aftB1-GUS-Fw
attB2-GUSRe

Primers for qPCR
qPCR-Pa-Beclin-Fw
gPCR-Pa-Beclin-Re
qPCR-ATG5-Pa-F2
gPCR-ATG5-Pa-R2
cdc2-refFw
cdc2-refRe
Phosphogluc-ref-Fw
Phosphogluc-refRe
gPCRmcll-Pa-Fw
gPCRmcll-Pa-Re

AAGGCCGGCCCCTTCCTCTTCTTACTCCTGTC
TTTTAATTAACCTTCCTCTTCTTACTCCTG

TCATCTTCCAACATTCAATGTGAAT
GGGGACAAGTTTGTACAAAAAAGCAGGCTGGGCGAATTGGGTACGTTAATTAA
GGGGACCACTTTGTACAAGAAAGCTGGGTAAAAGCTGGAGCTTATCCTGCAGG
AAAAGGCGCGCCCAGCACATGGATGTCAAACATC
AAAAGGCGCGCCTTAAGGCTTATGAAGCATGTCTTG
GGGGACCACTTTGTACAAGAAAGCTGGGTCATAGCGAGTGCTCCAGAACA
GGGGACAAGTTTGTACAAAAAAGCAGGCTCATAGCGAGTGCTCCAGAACA
GGGGACAAGTTTGTACAAAAAAGCAGGCTATCGCATATAAATGGAGCATTTGCAA
GGGGACCACTITGTACAAGAAAGCTGGGTATCGCATATAAATGGAGCATTTGCAAGT
TIGAATTCGCTTCAGAGACCTTTTATCTGAGA
TIGAATTCGCATTGTGCCCTGTGACATGAATCT
GGGGACAAGTTTGTACAAAAAAGCAGGCTTGATGGCAAGAAGTTCCTTCAAGCAA
GGGGACCACTTITGTACAAGAAAGCTGGGTTTAACTAGATGTGACATCAAGGAA
GGGGACAAGTTTGTACAAAAAAGCAGGCTTG

TCCCACTTCGCTTGTATTTACGG

GACGACATCCGCCTGCTCGA

ACTGGTGGAGCTGGCCGAAG

GACGATGTCGCTATGCGGCATCTTATA

CGAAACATCCACGTCAGCGTCAAAGAA
GGGGACAAGTTTGTACAAAAAAGCAGGCTATGTTACGTCCTGTAGAA
GGGGACCACTTITGTACAAGAAAGCTGGGTICATTGTTTGCCTCCCTG

GTTTCCTCCTCGTCCTCGAAC
CACTGGAGGAGAGCCAGGG
AGTATGTGTGGATGGGCAGCA
CCGATTCGTGCAAATGAACTT
TCCGACGGGTGCAGAGAA
GCTCCATTCAGCCTGATTCAA
AATGCAGTTGAAGCCATTCC
CCAGTGCCGAAACTCTCTTC
GCTGGTGGGATGCAATTACCCA
AAGCCGTAGCGCTCTACGAGGCA

Re, reverse; Fw, forward.
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