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Figure S1. Tissue specific expression of 5 P. patens ATG8 genes and the generation of PpATG8pro::GFP-PpATG8 lines using gene targeting by homologous recombination. (A) QRT-PCR analysis of transcript levels of 5 different PpATG8 genes in shoot apices, isolated archegonia and isolated antheridia.  (B) Principle design of the GFP-PpATG8e reporter construct. PCR confirmation of correct construct insertion into the Pp108 dumpsite locus for 3 lines in ecotype Reute (Rt) and 1 line in ecotype Gransden (Gd) in both WT and Ppatg5 backgrounds. Amplification of Ubiquitin was used to assess template quality. All primers are listed in Table S1. 
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Figure S2. Generation of Ppatg5 and Ppatg7 KO lines using gene targeting by homologous recombination and phenotypic analysis of Ppatg7 KO lines. (A) Principle design of Ppatg5 and Ppatg7 KO constructs. PCR confirmation of PpATG5 and PpATG7 replacement in Gransden and Reute WT backgrounds. RT-PCR analysis to verify loss of the corresponding transcripts. Ubiquitin was used as a template quality control. (B) Ppatg7 gametophore colonies senescing earlier compared to WT. (C) Differential interference contrast micrographs showing an overview of representative WT and Ppatg7 antheridia at late stage of maturation, just before sperm release. Scale bar: 10 µm. (D) Upper panel, differential interference contrast micrographs showing mature sperm released from WT and Ppatg7 antheridia. Scale bar: 10 µm. Lower panel, maximum projection images from confocal microscopy of DAPI-stained sperm nuclei. Maximum projection was performed from z-stack images using Zen black software from Carl-Zeiss. Scale bar: 5 µm. (E) Confocal images showing representative mature WT and Ppatg7 sperm cells stained with DAPI and NAO.
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Figure S3. TEM micrographs of WT and Ppatg5 spermatogenous cells and spermatids at stages 5 and 8a. V, vacuole; N, nucleus; cw, cell wall; St, starch granule; filled red arrowhead, mitochondrion; empty red arrowhead, plastid; white arrowheads, cross-section of flagella; black arrowheads, spline.
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Figure S4. Histogram of cytoplasmic electron-density in Ppatg5 and WT egg cells at stage 8. Data presented are the mean of 2 biological replicates. Histogram measurements were performed using ImageJ.
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[bookmark: _GoBack]Figure S5.  Ppatg5 spermatogenous cells contain growing vesicles apparently fusing and engulfing cytoplasmic portions, and very few but large GFP-PpATG8-labeled structures. (A and B) TEM micrographs of Ppatg5 stage 8 spermatids showing autophagy-related structures. Filled red arrowhead, mitochondrion; empty red arrowhead, plastid; asterisks, autophagy-related structures. (C) Measurement of GFP-positive structures in WT and Ppatg5 spermatogenous cells expressing GFP-PpATG8e at stage 5. Measurements were performed with ZEN black software from Carl Zeiss. Error bar represents the SD for n>15. Statistically significant Dunn test based on Kruskal-Wallis analysis, ** P<0.01 when compared to any WT, * P<0.01 when compared to WT Rt-1, Rt-2 and Rt-3 but P=0.06 when compared to WT Gd-1. (D) Measurement of GFP-positive structures in Ppatg5 spermatogenous and spermatids expressing GFP-PpATG8e at developmental stages 5 and 8, respectively. GFP-ATG8e-labelled structures grow significantly in size between stage 5 and stage 8. Measurements were performed with ZEN black software from Carl Zeiss. Error bar represent SD for n>18. Statistically significant Student t test, * P<0.001. 
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