Regulation of mRNA splicing by MeCP2 via epigenetic modifications in the brain
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Supplementary Figure 1.

a-b. MeCP2 expression in cultured mouse cortical neurons infected with lentivirus
expressing shRNA targeting either mouse Mecp2 or scrambled sequence at mRNA (a)
and protein level (b).

c. Genes containing exons identified by both ASD and DEXseq software in mouse

cortical neurons.

Supplementary Figure 2. Genomic location of MeCP2, Pol 11, H3K4me3
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A. Average diagram of MeCP2 ChIP-Seq data2 in exons which were upregulated,
downregulated or unchanged in MeCP2-knockdown neurons.

B. Average diagram of Pol II ChIP-Seq data2 in exons which were upregulated,
downregulated or unchanged in MeCP2-knockdown neurons.

C. Average diagram of H3K4me3 ChIP-Seq data2 in exons which were upregulated,
downregulated or unchanged in MeCP2-knockdown neurons.

D. Average diagram of H3K4me3 ChIP-Seq data3 in exons which were upregulated,

downregulated or unchanged in MeCP2-knockdown neurons.

Supplementary Figure 3

a. Histogram and radar chart for GO analysis of the genes containing MeCP2-regulated
exons identified in rat cortex.

b. Functional annotations of MeCP2-binding proteins identified in 293T cells by Ni-

NTA purification strategy.

Supplementary Table 1 RNA splicing changes in Mecp2-null rat hippocampus as

compared to wild-type rat analyzed by DEXseq software.

Supplementary Table 2 RNA splicing changes in Mecp2-knockdown mouse
cultured cortex neurons as compared to wild-type neurons analyzed by ASD

software.

Supplementary Table 3 RNA splicing changes in Mecp2-null rat hippocampus as

compared to wild-type rat analyzed by ASD software.

Supplementary Table 4 Overlap between genes containing MeCP2-regulated
exons and different gene lists
The numbers in Gene number line means protein number in database (number of genes

encoding related proteins identified in RNA-seq data)



14 r MeCP2 mRNA
1.2 ¢
c
o 1 Ctrl shMeCP2
(%]
(%)
o Anti-MeCP2
S 08
x
o .
l> '
i)
©
o 04
o
0.2
0
Ctrl shMeCP2
C
Genes containg exons identified by both ASD and
DEXseq software
Celfo Amnl
St3gal3 Cnnm3
Jviia Enah
Reanl Fam49b
Nek2 Gapvdl
Delkl Met21
Fyn Mifsd6
Gabrg2 Osbpl9
Spna2 Ppig
Wdfy3 Ptk2
RunxItl Rebtb2
Ptkth3 Sirt2
Epsl3 St6galnac6
Camtal Ttll5
Pdzn3 1810012P15Rik
Rimsl
Syt7




d2

d2

0.005 0.010 0.015 0.020 0.025 0.030

0.000

0.15

0.10

0.05

0.00

MeCP2 data2

—— Up_Diff_exon
—— Down_Diff_exon
—— Bg_exon
T T T T T T T
-1.0 -0.5 0.0 0.5 1.0 15 20
Index
H3K4me3 data2
B R

Up_Diff_exon
Down_Diff_exon
Bg_exon

-0.5 0.0 05 1.0 15 20

Index

d2

d2

0.02 0.04 0.06 0.08 0.10 0.12

0.00

0.01 0.02 0.03 0.04 0.05 0.06 0.07

0.00

Polll data2

—— Up_Diff_exon
—— Down_Diff_exon
—— Bg_exon
T T T T T T T
-1.0 -0.5 0.0 0.5 1.0 15 20
Index
H3K4me3 data3
\
V
—— Up_Diff_exon
—— Down_Diff_exon
—— Bg_exon
T T T T T T T
-1.0 -0.5 0.0 0.5 1.0 15 20

Index




Rat GO enrichment:Biological processes

protein localization

synapse organization -

/

RNA processing

axo-dendritic transport

GO:0008 1 04~protemn localization

G0:0034613~cellular protemn localization

GO:0046907~1ntracellular transport
GO:0008088~axo-dendritic transport
GO:0006396~RNA processing

GO:0050808~synapse organization

gt

cellular protein

localization

localization

intracellular transport

|
\
|
GO:0070727~cellular macromolecule localization _
|
|
|
|
|
|
|
\

4 5 6
Chromatin-related Transcriptional factor Splicing factor
Histone H2A GTF2A1 HNRNPA3  |hnRNP particles
BRD4 (acetylated Histone) GATAB HNRNPL hnRNP particles
CHD7 (methylated H3) POU3F3 HNRNPA2BL |hnRNP particles
CHD1 (H3K4me2 and H3K4me3) POU4F1 HNRNPAL  |hnRNP particles
CHD2 (H3.3) Y1 SF3A2 U2 snRNP complex
PARP1 (H3K4me3) NFX1 SF3B4 U2 snRNP complex
AC (H2B ubiquitination) ZFP37 DDX42 U2 snRNP complex
IATRX (SWI/SNF complex) S0X21 DHX15 U11/U12 snRNPs
JARID1B (SWI/SNF complex) ZNFE52 SFPQ US. 4/6 snRNP complexes
TOP1 CDX2 NONO US. 4/6 snRNP complexes
CREBS PTBP1 Interacts with RAVERL and SFPQ
ITBX1 TIAL alternative pre—RNA splicing
SIN3A Binds U2AF2. Interacts with Ul
FBRSL1 (PRC1 complex) SF1 snRNA. Binds EWSR1, FUS and
CBX4 (PRCI complex) TAF15
JAUTS2 (PRC1 complex) CPSFT pre—mRNA 3° —processing
PHF6 WDR33 pre-mRNA 3’ —processing
IATN1 PABPC1 PolyA-related
PFN1 IATXNZ Interacts with PABPCL
JATXNZL
SFSWAP
SAFB2
RBM33
RBM27

REM15B

cellular macromolecule




Supplementary Table 4. Overlap between genes containing MeCP2-regulated

exons and different gene lists

) Gene Odd
Gene list overlap . P-value
number ratio
Postsynaptic 1080
163 2.87 0
proteome (974)
NMDAR
186(172) 36 3.31 1.13e-8
complex
mGIluR5
52(49) 16 5.11 1.195e-6
complex
AMPAR
9(6) 1 2.58 0.355
complex
synaptome 152(144) 35 3.85 6.40e-10
Presynaptic
393(304) 54 2.84 5.32e-10
proteome
SFARI
616(513) 64 1.99 2.21e-6
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