Supplemental Figures
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Fig. S1. Enhanced Episomal Vector (EEV) Map. A series of EEVs were generated that encode the
histone H3.3 WT (shown in the SnapGene vector map), H3K4M, H3K9M, or H3K27M upstream of an
IRES (Internal Ribosome Entry Site) and nuclear GFP. The CMV early enhancer/chicken 3 actin
(CAG) promoter drives the expression of histone H3 and GFP. NLS: Nuclear Localization Signal.
EEVs contain the oriP and EBNA1 sequences that enhance nuclear retention of the plasmid in
proliferating mouse and human cells and promote self-replication of the vector in dividing human
cells.
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Fig. S2. Quantification of total histone H3 upon EEV transfection. (A) Neuro2a cells were
transfected with the indicated vectors and Western Blot was performed to detect total histone H3,
H3K9M, and Lamin B1 after 72 hrs. (B) Quantification of the relative total histone H3 in the different
conditions. Histone H3 levels were normalized against Lamin B1. Transfection of EEV H3.3 and EEV
H3K9M resulted in a similar increase in total H3 that was variable across four replicates. Data
represent mean * SE; statistical analysis is unpaired Student’s t-test (ns; not significant).

Raw images for the Western Blots shown in Fig. S2
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Fig. S3. Identity markers and morphology of H3K4M-electroporated cortical neurons. (A) The
majority of cortical neurons electroporated with H3K4M displayed expression of the mature neuron
marker NeuN and the callosal projection neuron marker SATB2 at P8 (arrows). (B) Expression of
H3.3 WT or H3K4M was combined with the Supernova system in vivo to sparsely label the
morphology of some GFP* neurons with the red fluorescent protein (RFP, indicated as “Supernova”).
The images on the left (GFP and RFP signals) are maximum projections of Z-stack images, whereas
the images on the right (DAPI and H3K4me1) are single optical planes. Histone H3K4M depleted
H3K4me1 in comparison to H3.3 WT at P8 (arrows).
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Fig. S4. Impact of H3K9M on histone methylation. (A) Overexpression of H3KOM did not deplete
H3K9me1 in GFP™ cortical neurons at P8 (arrows). (B) H3K27me3 was not overtly reduced at P8
upon overexpression of H3K9M in cortical neurons (arrows).
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Fig. S5. Impact of H3K9M and H3K27M coexpression on H3K9 and H3K27 dimethylation. Some
cortical neurons simultaneously electroporated with H3K9M and H3K27M displayed depletion of
H3K9me2 and H3K27me2 (arrows), whereas a different subset of electroporated neurons did not
show an apparent decrease of the histone marks (arrowheads).
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Fig. S6. Rapid depletion of repressive histone marks in cortical neurons. (A) EEV-H3K9M and
EEV-H3K27M produce depletion of H3K9me3 and H3K27me3, respectively, in GFP* cortical neurons
six days after in-utero electroporation (arrows). (B) Quantification of H3K9me3 and H3K27me3 in
cortical neurons six days after electroporation. Data represent mean + SD; statistical analysis is
unpaired Student’s t-test (****p < 0.001).
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Fig. S7. A single copy of H3K9M does not produce depletion of H3K9 methylation in cortical
neurons. Two doxycycline-inducible transgenic mouse lines were used to overexpress a single copy
of either H3.3 WT or H3K9M in the embryonic cortex. (A) Doxycycline administration in timed-
pregnant dams at E9.5 resulted in robust H3K9M induction which was not observed in the H3.3 WT
transgenic cortex at E15.5. (B) H3K9me2 and H3K9me3 were grossly normal in PO cortical neurons
of the H3K9OM transgenic cortex in comparison to the H3.3 WT transgenic cortex.



Fig. S8. No leakage of Cre activity. The inducible Cre/FLEX vector system (see Fig. 5A) was
electroporated at E14.5 and cortical neurons were analyzed at P15. TdTomato™ cells (TdT) did not
display detectable levels of GFP by immunostaining (arrows show some examples) indicating that the
inducible ER™CreER™ does not promote recombination of the FLEX cassette in the absence of

tamoxifen administration.



>
w

DAPI GFP DAPI H3K27me3
¢ 5o @

= =
3 =
] “
] )
= i

H3K9M
H3K27M

Fig. S9. Inhibition of histone H3 methylation in the adult cortex. The inducible Cre/FLEX vector
system was electroporated at E14.5, followed by tamoxifen administration at P15-P18, and the
detection of histone marks at P100. (A) Induction of H3K9M resulted in sustained inhibition of
H3K9me3 in comparison to the H3.3 WT-electroporated controls (arrows). (B) The induction of
H3K27M led to a decrease of H3K27me3 in GFP* neurons that was maintained at P100 (arrows).



