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Appendix Figure S1. The correlation between MATR3 and histone modification markers. 

A Representative cross-section images showing nuclear distribution of MATR3 and H3K27me3 in 

cells transfected with inducible-shRNA targeting to scrambled sequence (shScramble) or Matr3 

gene (shMatr3) before (-Dox) and after (＋Dox) 72h treating with 1μg/ml Dox. Scale bars, 10μm. 

B (Upper) Representative cross-section images showing relative distribution between MATR3 and 

histone modifications (H3K9me3, H3K9me2, H3K27me3, H3K27ac and H3K4me3) in ES cells. 

(Lower) Line charts showing pixel intensity of each channel on the regions of interest (ROI). r, 

coefficient of correlation. Scale bars, 5μm. 
C Coefficient of correlation between MATR3 and histone modification H3K9me3 (n=35), 
H3K9me2 (n=36), H3K27me3 (n=40), H3K27ac (n=40) and H3K4me3 (n=36) in ES cells. 
Quantifications were performed on randomly selected ROIs in cell nuclei. Each point represents 
one cell. 
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Appendix Figure S2. RNAs help maintaining the meshwork structure of MATR3 proteins in 

nuclei. 

A The representative cross-section image showing nuclear distribution of MATR3 after 24h 

treating with 75μM DRB or 24h treating with 50μg/mL α-amanitin in AML12 cells. Scale bars, 

10μm.  

B (Left) The representative cross-section image showing nuclear distribution of DAPI, MATR3 

and H3K27me3 before and after RNase A treatment (pretreat with 0.05% Triton x-100 for 30s, 

followed by 10μg/ml RNase A for 1h) in AML12 cells. Ctrl cells were treated with 0.05% Triton 

x-100 for 30s. (Right) Line charts showing pixel intensity of each channel on the ROIs. r, 

coefficient of correlation. Scale bars, 5μm. 

C The representative cross-section image showing nuclear distribution of GFP-tagged MATR3-

WT, MATR3-△RRM1 and MATR3-△RRM2. Scale bars, 5μm. 

D and E Heatmap of MATR3 RIP-seq sense and antisense signal in repetitive elements in AML12 

cells (D) and ES cells (E). All RE copies with the RIP (MATR3 -IgG) count number >= 10 are 

kept. For each RE family, RE copies from antisense and sense of two replicates are merged. Then 

compute the RPM of RIP (MATR3 -IgG) signal for RE copies and compute the mean RPM of 

each sample. The color indicates the mean density of RIP (MATR3 -IgG) for each RE family. 
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Appendix Figure S3. MATR3 proteins interplay with RNAs in vitro. 

A Representative images of droplet formation assays with 3 μM GFP-MATR3 proteins and 

different concentration of total RNAs. NaCl concentration, 50mM.  
B Sequences of sense L1 RNAs, antisense L1 RNAs, sense B1 RNAs, antisense B1 RNAs and 
sense MajSAT RNAs used in droplet formation assays. The 7-mer MATR3-binding motifs are 
highlighted.  
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Appendix Figure S4. The overall view of Hi-C datasets. 

A Mapping statistics of Hi-C sequencing data of two replicates in Ctrl and shMatr3 AML12 cells.  

B Pearson correlation coefficients of PC1 values at 250 kb resolution between replicates.  

C Hi-C contact maps in Ctrl and shMatr3: whole genome at 1MB resolution (top); Chr6 at 250kb 

resolution (middle); chr6:27-73 Mb at 250kb resolution (down). 
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Appendix Figure S5. Mapping statistics of Hi-C sequencing data of two replicates in Ctrl 

and MATR3-AID ES cells. 
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Appendix Figure S6. Functional relevance of MATR3-AS L1 RNA associated genes 

A Box plot shows gene expression changes in MATR3-AS L1 RNAs non-associated TADs and 

associated TADs.  

B Genes that enriched with MATR3-AS L1 RNAs overlap between ESC and AML12 cells.  

C Top enriched GO/KEGG terms for genes from groups in B. Bubble colours represent the 

corrected P value. Bubble sizes indicate the number of of genes involved in each term.  

D Viability of AML12 cells before and after MATR3 knockdown as detected by CCK-8 assay (n 

= 7). The P values were calculated using unpaired two-tailed Student’s t test; *p<0.05, 

****p<0.0001. Error bars indicate mean ± s.e.m. 

E Top enriched GO/KEGG terms for AS L1- associated DEGs (Ctrl vs shMatr3) from AML12 

cells. Bubble colours represent the corrected P value. Bubble sizes indicate the number of of genes 

involved in each term.  
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Appendix Figure S7. Biological consequences caused by the structure changes of SAMMY 

domains 

Bubble plots showing top enriched GO/KEGG terms for DEGs from common (A), shMatr3-lost 
(B) and shMatr3-gained (C) SAMMY domains. Bubble colours represent the corrected P value. 
Bubble sizes indicate the number of of DEGs involved in each term.  
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Appendix Figure S8. Nuclear distribution pattern of ALS associated mutants in N2A cells.  

A The difference of PONDR score at the mutation point between wild-type MATR3 and 

degenerative-disease-associated MATR3 mutants. 

B The representative images showing nuclear colocalization of AS L1 RNAs with wild-type (WT) 

and mutant (S85C/F115C) GFP-MATR3 proteins in N2A cells. Scales bar, 5μm. 

C Coefficient of correlation between AS L1 RNA with wild-type and mutant GFP-MATR3 

proteins. WT (n=38), S85C (n=38), F115C (n=38). The P values were calculated using unpaired 

two-tailed Student’s t test; ns, not significant. Error bars indicate mean ± s.e.m. 

D (Upper) Representative cross-section images showing relative distribution between MATR3 and 

histone modifications (H3K9me3, H3K9me2, H3K27me3, H3K27ac and H3K4me3) in N2A cells. 

(Lower) Line charts showing pixel intensity of each channel on the regions of interest (ROI). r, 

coefficient of correlation. Scales bar, 5μm. 

E Coefficient of correlation between MATR3 and histone modification H3K9me3 (n=30), 

H3K9me2 (n=30), H3K27me3 (n=30), H3K27ac (n=30) and H3K4me3 (n=30) in N2A cells. 

Quantifications were performed on randomly selected ROIs in cell nuclei. Each point represents 

one cell. Error bars indicate mean ± s.e.m. 


