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Supplementary Figures

Figure S1. Both-strand methylation status on the BDNF promoter during stem cell differentiation.

(A) Average methylation of the six CpGs of the BDNF during stem cell differentiation and the relative random
control at different time points (TO, T2, T4, T8 and T14, color-coded squares on the right). (B) Average
methylation of each CpG identified by the nucleotide position. (C) Taxonomy plot of epialleles derived from
each population. (D) Shannon entropy of the methylated molecules in the same samples and time points
shown in (A). (E) Comparison of the Average methylation of each CpG identified by the nucleotide position
shown in (B). (F) Pearson correlation of all analyzed time points. A pairwise comparison between each pair
was performed with the student’s t-test: *P < 0.05 versus TO.

Figure S2. Methylation signatures of BDNF promoters during stem cells differentiation.

(A) PCA of BDNF epialleles during stem cell differentiation and the relative random control at different time
points (TO, T2, T4, T8 and T14, color-coded squares on the right). Dendrogram and hierarchical clustering of
the frequency (B) and the structure (C) of BDNF epialleles. The similarity of different samples is represented
by the horizontal distances on each branch of the dendrogram. ‘vegan’ R package (version 2.4-1) was used
to perform the tests and draw correlograms. (D) Frequency of the methylated cores (MethCores index) in the
same population analyzed in Fig. S1A. (E) Frequency of the methylated cores normalized to the average
methylation (clonality index) in each population. (F) The structure and the composition of the methylated cores
at different time points in the populations of molecules derived from each strand. Each CpG is labeled with a
color code on the panel's right side. A pairwise comparison between each pair was performed with the
student’s t-test: *P < 0.05 versus TO.

Figure S3. DDO gene’s methylation signatures during stem cell differentiation at region R1.
(A)Structure of the putative mouse DDO gene promoter. The blue arrow indicates the transcription start site
(+1). Positions of CpG sites are indicated as relative to TSS. The analyzed 3 kb genomic portion is divided in
7 regions (R1-R2-R3-R4-R5-R6-R7) corresponding to different amplicons. (B) Average methylation of the 3
CpGs present in R1 shown in (A) and the relative random control at different time points (PO and P30, color-
coded squares on the right). (C) Average methylation of each CpG identified by the nucleotide position shown
in (A), in the populations of molecules shown in (B). (D) Shannon entropy of the methylated molecules in the
same samples and time points shown in (B). A pairwise comparison between each pair was performed with
the student’s t-test: *P < 0.05 versus PO. (E) The methylated cores' structure and composition at different
times. Each CpG is labeled with a color code on the panel’s right side.

Figure S4. DDO gene’s methylation signatures during stem cell differentiation at regions R2 and R3.
(A)Average methylation of the 4 CpGs present in R2 shown in (Fig. S3A) and the relative random control at
different time points (PO and P30, color-coded squares on the right). (B) Average methylation of each CpG
identified by the nucleotide position shown in (Fig. S3A), in the populations of molecules shown in (A). (C)
(Shannon entropy of the methylated molecules in the same samples and time points shown in (A). (D) The
methylated cores' structure and composition at different time points. Each CpG is labeled with a color code
on the panel’s right side. (E) Average methylation of the 9 CpGs present in R3 shown in (Fig. S3A) and the
relative random control at different time points (PO and P30, color-coded squares on the right). (F) Average
methylation of each CpG identified by the nucleotide position shown in (Fig. S3A), in the populations of
molecules shown in (E). (G) Shannon entropy of the methylated molecules in the same samples and time
points shown in (E). (H) The methylated cores' structure and composition at different time points. Each CpG
is labeled with a color code on the panel’s right side. A pairwise comparison between each pair was performed
with the student’s t-test: *P < 0.05 versus PO.

Figure S5. DDO gene’s methylation signatures during stem cell differentiation at regions R4 and RS5.
(A)Average methylation of the 6 CpGs present in R4 shown in (Fig. S3A) and the relative random control at
different time points (E15, PO, P14 and P30, color-coded squares on the right). (B) Average methylation of
each CpG identified by the nucleotide position shown in (Fig. S3A), in the populations of molecules shown in
(A). (C) (Shannon entropy of the methylated molecules in the same samples and time points shown in (A).
(D) The methylated cores' structure and composition at different time points. Each CpG is labeled with a color
code on the panel’s right side. (E) Average methylation of the 6 CpGs present in R5 shown in (Fig. S3A) and
the relative random control at different time points (E15, PO and P30, color-coded squares on the right). (F)
Average methylation of each CpG identified by the nucleotide position shown in (Fig. S3A), in the populations
of molecules shown in (E). (G) Shannon entropy of the methylated molecules in the same samples and time
points shown in (E). (H) The methylated cores' structure and composition at different time points. Each CpG
is labeled with a color code on the panel’s right side. A pairwise comparison between each pair was performed
with the student’s t-test: *P < 0.05 versus PO.



Figure S6. DDO gene’s methylation signatures (cores) during stem cell differentiation at regions R6
and R7.

(A)Average methylation of the 6 CpGs present in R6 shown in (Fig. S3A) and the relative random control at
different time points (E15, PO and P30, color-coded squares on the right). (B) Average methylation of each
CpG identified by the nucleotide position shown in (Fig. S3A), in the populations of molecules shown in (A).
(C) (Shannon entropy of the methylated molecules in the same samples and time points shown in (A). (D)
The methylated cores' structure and composition at different time points. Each CpG is labeled with a color
code on the panel’s right side. (E) Average methylation of the 9 CpGs present in R7 shown in (Fig. S3A) and
the relative random control at different time points (PO and P30, color-coded squares on the right). (F) Average
methylation of each CpG identified by the nucleotide position shown in (Fig. S3A), in the populations of
molecules shown in (E). (G) Shannon entropy of the methylated molecules in the same samples and time
points shown in (E). (H) The methylated cores' structure and composition at different time points. Each CpG
is labeled with a color code on the panel’s right side. A pairwise comparison between each pair was performed
with the student’s t-test: *P < 0.05 versus PO.

Figure S7. The methylation status of DDO promoter in different tissues and cell lines. (A) The average
methylation of the six CpGs shown in (Fig. S3A) of in the DNA extracted from brain areas, several cell types
isolated from the same brain areas, immortalized A1 (neuronal) cells, c-myc immortalized neurons at different
passages and ESCs upon induction of neural differentiation and the relative random control (B) Average
methylation of each CpG identified by the nucleotide position shown in (Fig. S3A) in the populations of
molecules shown in (A). (C) Shannon entropy of molecules in the same samples and time points shown in (A).
(D) The methylated cores' structure and composition at different time points. Each CpG is labeled with a color
code on the panel’s right side. A pairwise comparison between each pair was performed with the student’s t-
test: *P < 0.05 versus TO.



Fig. S1

A B C Lower Upper

||||| I ||||| spmes

1.00 1.00 -
Lower Random Upper
Lower Upper _— _— _—
@ rorcom
0.75 0.75 @ -~
. T14

Ry

C-NWAIONEOS

Average Methylation
o
S

Methylation
o
3
@
Freq

0.25 0.25
0.00 i i 0.00
T0 T2 T4 T8T14 Random T0 T2 T4 T8T14 9%”@\99&’\55\@%@%9&@“@"”@6 Q%x%%@%&é\'@@'}&&’&v,&&b “P%N@'@c’&é\@%@}&&'&%’%@b T0 T2 T4 T8 T14 Random TO T2 T4 T8 T14
Timing CpGs
TO T2 T4 EEFED) I R R s R R R R p— E s
ﬂ ﬂ 1 y —_— — —_— 0.88]0.84|0.82(0.79|10.94(0.88|0.85|0.84 | 0.80 - E=
1.00 00 @ ] Fe
c 075 @ roon R 0.98]0.97]0.96] 0.86|0.98]0.98]0.97]0.97| -
3 @ 2 e S ST T e s BT B e
® 0.50- ol s 0.99|0.99| 0.81|0.95|0.99|0.99]0.99| - [%
= . N N N P g
T = 0254 A 0.99| 0.80|0.95|0.991.00(1.00| -
> g i uppor T T o o Iy e L
S = 0.00- ol s o |Le 076 |0.94]0.98|0.99]0.99| - Fg
2 ) o a2
c 9O @ QDo (Do © A O Dok 2O 2y 0 N\ D oS Db o e a4 = IR AER T
£ * . > S ERIASIINIS H S ATEINSINIIR® o S AIGS I ER IO FO P FT 0.68|0.62]0.82|078| -
c T8 T14 Random g TS R R R [eo
2 e - - oo | & So | S 0.97|0.96|0.95| - |°
< o - r_lower_T4_ * %A | é
8 S 0754 I A e 0.99]0.99] -
(%] - g
< . w0
£ 050 o PO P P o o | o0 0.99| -
w = = r_lower_T14]
= o &M et e Ty o :
0.00 'y
TO T2 T4 18T14 Random TO T2 T4 T8 T14 5
AT A ) © O A (P M N © R u
Timing > SRS »M”*?ég’g:@@@%@%%%“’ » S RIS



Fig. S2
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Fig. S3

A DDO Promoter structure
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Fig. S4
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Fig. S5
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Fig. S6
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Fig. S7
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Table S1

Analysis | Foward Reverse Gene
Bisulfite | 5-AAAGAATGGAAGAGGAAATTTAGA-3 | 5-TTTAGATAGGTTGATTTGGTTGGTG-3 NANOG
Bisulfite | 5-AGAAAATAGTGATTTTAGAGTT-3 5-GTGTTGATGTTGTAGAGTTTGT-3 TUBB3
Bisulfite | 5-GATAGGTAAGTAATTTATGGA-3 5-GATAATTGGGTATTATGTTA-3 GFAP
Bisulfite | 5-GGATTGGAAGTGAAAATATTTAT-3' 5-AGTTTTTGTTTAGATTAAATGGA-3 BDNF plus
Bisulfite | 5-AATAACAAACTTAACTTCTATATA-3 5-GGTGATAGTTATTAAATTGAAG-3 BDNF minus
Bisulfite | 5-TAAATATTTATAGAAGGGAATTGG-3 5-AAACAAACACTATAACATAAACC-3 DDO

RNA 5-CAAGGGTCTGCTACTGAGATGCTCTG-3" | 5'-TTTTGTTTGGGACTGGTAGAAGAATCAG-3' | NANOG
RNA 5-TTGGAACCTGGAACCATGGACAG-3 5-CTGTGCCCCCACCCAGTGA-¥ TUBB3
RNA 5-GTCAGAAGGCCACCTCAAGAGG-3 5-TTGGGCAGCACACAGGCAGAA-3 GFAP
RNA 5-ACCCCTCACCCTAAATCCTG-3 5-TGCACGAATTACCAGAATCAG-3 BDNF
RNA 5-ACCACCAGTAATGTAGCGGC-¥ 5-GGTACCGGGGTATCTGCAC-3’ DDO

RNA 5-TTCACCACCATGGAGAAGGCT-3’ 5 —ACAGCCTTGGCAGCGCCAGT3 GAPDH




