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Supplementary Fig. 4 Phylogenetic analysis of MHZ9 potential homologous proteins. Sequences were aligned using MUSCLE and a 
neighbor-joining tree was constructed using the MEGA11.0 program with the bootstrap settings of 1000. The MHZ9 homologues from monocots 
and clustered with MHZ9 were indicated with a light purple background, and the MHZ9 homologues from Arabidopsis thaliana were indicated as 
red. Another MHZ9 homologue from Oryza sativa was indicated as blue.
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Supplementary Fig. 6 Detection of the phosphorylation status of OsCTR2 in WT and mhz9 mutant, localization analysis and the 
influence of MHZ9 on accumulation of OsEIN2 protein levels. (a) Two-day-old etiolated seedlings were treated with air or 10 μL/L of 
ethylene for 2 h. Total proteins were isolated and immunoblotted for OsCTR2 and BIP (loading control). (b) Co-localization analysis of MHZ9 or 
OsEIN2-C with OsEIN5 in Osein2 or mhz9 mutant. The constructs were co-expressed in WT, mhz9 and Osein2 protoplasts for subcellular 
localization analysis. Scale bars, 2 µm. (c) OsEIN2 protein abundance analysis in WT and mhz9. Two-day-old etiolated seedlings were treated 
with 10 μL/L of ethylene for different time. Total proteins were isolated and immunoblotted for OsEIN2 and BIP (loading control). Data are 
representative of three independent experiments. Source data are provided as a Source Data file.
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motif search, the peak sites were extracted and uploaded to MEME website (https://meme-suite.org/meme/) for further analysis. (c) Predicted 
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Supplementary Fig. 10 Quality assessment in Ribosome footprints analysis. (a) Distribution patterns of ribosome footprints in annotated 
protein and non-protein coding. (b) The abundance of ribosome footprints falling around the start and stop codons of protein-coding genes in the 
genome. The position of the 14th nucleotide in a read was used, which represents the 5’-end nucleotide in the P site of a ribosome. The frame of 
codons was marked with distinct colors. The start and stop codons were indicated as red and blue, respectively. 
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