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Supplementary figures
[image: ]Figure S1. (A) Phylogenetic distribution of NSUN7 among eukaryotes. NSUN7 is present in most multicellular eukaryotes that contain flagella. (B) Scheme of HA-Nsun7 genetic cassette. (C) Comparison of fertility of wild type and HA-NSUN7 mice. For each of the mice line, three families, consisting of 1 male and 1 female mouse each, were monitored for 3 months. ANOVA test result: p-value = 0.5383.
[image: ]Figure S2. NSUN7 is absent in ciliated organs. (A) Immunostaining of epididymis cross-sections from wild type and HA-NSUN7. (B) Immunostaining with anti-HA tag antibodies of lung cross-sections from wild type and HA-NSUN7 mice. (C) Immunostaining with anti-HA tag antibodies of the brain cross-sections from wild type and HA-NSUN7 mice. White bars = 100 μm.
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Figure S3. Generation of Nsun7-/- mouse lines. (A) Scheme of the genome editing site for Nsun7 knockout generation. (B) Sequences of the target and most probable off-target genome loci in the Nsun7 knockout mice. (C-D) Trace of selected reaction monitoring (SRM) transitions for the mice testicular extracts (upper panel) and stable isotope-labeled peptide standard (SIS) (lower panel) registered in SIS standard solution and in experimental samples for peptide ALEYQSSGVK (C) and TVSQAGTSSQVR (D). Arrow indicates the signal for native peptide in wild type sample.
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Figure S4. Phenotypic characteristics of Nsun7-/- mice. (A) Photographs of testes from control, Nsun7 i2/i2 and Nsun7 d38/d38. (B-C) H&E-stained testis cross-sections from control (B) and Nsun7i2/i2 mice (C). (D) Average mouse weight, testis weight, and sperm counts from three mice of each of the following lines: wild type, Nsun7 i2/i2 and Nsun7 d38/d38. (E-F) H&E-stained epididymis cross-sections from control (E) and Nsun7i2/i2 mice (F). (G-H) H&E-stained lung cross-sections from control (G) and Nsun7i2/i2 mice (H). (I-J) H&E-stained brain cross-sections from control (I) and Nsun7i2/i2 mice (J). (K) Motility tests of sperm of 3 individual mice of each mice line. ANOVA test result: **** – p-value < 0.0001, *** – p-value < 0.001, ** – p-value < 0.01. (L) Motion tracks of spermatozoa of different mice lines. Red lines show the motion tracks of spermatozoa, white arrowheads indicate head position, black arrowheads – cytoplasmic bugling position. (M) Statistic of sperm morphology of wild type and Nsun7i2/i2 mice. For each of the mice line was calculated 100 spermatozoa for 3 male mice. On the graph the results of ANOVA test are shown as follows: **** – p-value < 0.0001, *** – p-value = 0.001, ns – p-value > 0.05. (N) Fertilization test results. ANOVA test was used, stars **** – p-value <0.0001. Means are shown ± standard deviation (n=3).
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Figure S5. Comparative proteome analysis of wild type and Nsun7-/- mice testis. (A) GO term enrichment analysis of up regulated (red) and down regulated (blue) genes in Nsun7i2/i2 mice. (B) Heatmap clustering of differential proteins in testis proteome of Nsun7i2/i2 mice line. For proteome analysis, testis from 3 individual mice were used. (C) Correlation between transcriptome data and DEGs from testis proteome data. (D) Comparative immunoblotting of testis lysates of wild type (left 3 lanes) and Nsun7 i2/i2 (right 3 lanes) mice. Antibodies against SEPTIN10, KIFAP3 and RNF151 and control antibodies against GAPDH were used as indicated left to the panels. Bars showing GAPDH normalized levels of SEPTIN10, KIFAP3 and RNF151 in wild type and Nsun7 i2/i2 mice according to the immunoblotting. Means ± standard deviation are shown (n=3). Results of unpaired t-test are shown, *  – p-value < 0.05.
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Figure S6. NSUN7 possess RNA-binding function. (A) Autoradiography (left) with 32P and immunoblotting with anti-HA antibodies of HA-NSUN7-RNA covalent conjugates. WT – wild type mice, HA – HA-NSUN7 mice. (B) GSEA analysis of enriched cell types. (C)  Scatter plot of the methylation extend of the particular m5C RNA methylation sites of the wild type and Nsun7i2/i2 mice elongated spermatids. (D) Comparison of mRNA levels of potential RNA targets of NSUN7. (E) Genomic tracks of the most representative peaks of RNAs co-precipitated with HA-NSUN7. 
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