results are displayed in the same manner as in figure 5. Data as shown were from 2-3
month old wildtype control and DKO mouse forebrains. Data are presented as

meansts.e.m. Unpaired student t-test. *indicates P<0.05, **indicates P<0.01.

Supplementary Figure 1 Characterization of cre-recombinase induced gene deletion in
DKO mouse brain. a, Immunohistochemistry of cre-recombinase staining in cortex
(CTX) and hippocampal dentate gyrus (DG) of adult DKO mouse brain showed cre only
expressed in NeuN positive mature neurons. Scale bar at bottom right, 100um, applied to
all panels. b, Southern blot analysis showed functional Dnmt1 2lox allele in control
(con) mouse brain of 1 mo, 3 mo, and 4 mo. The deletion happened in the presence of
cre-recombinase and led to 1lox recombination null allele as identified in the DKO

mutant brain.

Supplementary Figure 2 Morphology analysis and subgranule zone (SGZ) cell
proliferation assay in DKO mouse brain. a, Representative dorsal view of one pair of
brains from 3 mo control and DKO. Scale bar at bottom right, 3 mm, applied to both
panels. b, BrdU labeling cell proliferation assay of dentate gyrus subgranule zone
showed similar level of cell proliferation between DKO and control mice. Four pairs of 3

month old mice were used. Data are presented as means+s.e.m. P>0.05

Supplementary Figure 3 Normal basal synaptic transmission in Dnm¢ mutant mice and

normal long term plasticity in single Dnmt KO mouse brain. a, Input-output curves from

the DKO, Dnmtl SKO as well as wildtype control groups were essentially identical as
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shown by plotting the synaptic responses against presynaptic fiber volley amplitudes. b,
LTP of adult Dnmtl SKO was indistinguishable from control mice (P>0.05). fEPSP
slopes in control (round mark) versus SKO mice (triangle mark) were recorded 30 min
before till 180 min after tetanic stimulation (100Hz, 1sec). Scale bar, 5 msec/ImV. ¢, d,
No abnormalities of LTD was observed in adult Drmtl SKO (¢) and Dnmt3a SKO (d)
mice (P>0.05). fEPSP slopes were recorded 12 min before till 60 min after stimulation
(1Hz, 15min). Scale bar, 10 msec/0.5mV. Representative recordings are shown in the
insets (b, ¢, d). 28 slices from 9 Con and 11 slices from 4 Dnmt¢1 SKO were used in b.

10 slices from 5 Con and 6 slices from 3 Dnmtl SKO were recorded in C. 15 slices from 8
Con and 7 slices from 3 Dnmt3a SKO were recorded in d. Slice numbers were used for

statistical analysis. Data are presented as means+s.e.m. P>0.05

Supplementary Figure 4 Normal memory formation of Dnmtl and Dnmt3a SKO mice
in Morris water maze test. a, d, Escape latency time to find the hidden platform plotted
versus training day. Both Dnmtl SKO (a) and Dnmt3a SKO (d) improved similarly as
littermate control mice to find the hidden platform (Dnm¢! SKO: genotype F(1,
253)=0.00, P=0.944; day F(11, 253)=17.46, P<0.0001; genotype X day F(11, 253)=0.27,
P=0.991. Dnmt3a SKO: genotype F(1, 154)=0.37, P=0.555; day F(11, 154)=9.47,
P<0.0001; genotype X day F(11, 154)=0.23, P=0.995.). b, e, Percentage time spent in
target quadrant during three individual probe trials. Dnmtl SKO (b) and Dnmt3a SKO (e)
performed as well as the control mice in the target quadrant. ¢, g, The swimming speeds
between the groups of Dnmtl SKO (b) or Dnmt3a SKO (e) with control mice were

indistinguishable from each other. 17 control mice and 8 Dnmtl SKO were used in
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figure a-c, 10 control mice and 6 Dnmt3a SKO were used in figure d-f. Data are

presented as means+s.e.m. P>0.05

Supplementary Figure 5 Contextual fear conditioning test in Dnmt single knockouts.

a, Contexual memory consolidation was normal in Dnmt1 SKO mice when tested
immdediately (for 3 min) and 24h later in a conditioning chamber. b, Contexual memory
consolidation was normal in Dnmt3a SKO mice presentation. 6 mice for Dnmtl SKO
group, 8 mice for Dnmt3a SKO group and 21 control mice were used. Data are presented

as meansts.e.m. P>0.05

Supplementary Figure 6 DKO mouse brain has normal expression of Reelin, PP1 and
PP1Iy. Real time PCR analysis showed no significant expression change of Reln, PP1f or
PP1y in DKO hippocampi as compared with control (P>0.05). 7 control and 5 DKO

samples were used for this experiment. Data are presented as means+s.e.m. P>0.05

Supplementary Figure 7 Dnmt single knockout mouse brain did not show significant
gene expression change. a, Real time PCR analysis showed similar gene expression
between Dnmtl SKO and control (P>0.05). b, Real time PCR analysis showed similar
gene expression between Dnmt3a SKO and control (P>0.05). 3-4 pairs of samples were

used. Data are presented as means+s.e.m.
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Supplementary Figure 8 Statl promoter methylation analysis in SKO and proximal
region. a, No DNA methylation level change was found in Dnmt SKO. The region of
interest was shown in Figure 5b. b, Bisulfite sequencing of Stat/ proximal promoter
region (-400bp to -750bp) showed no methylation change within DKO as compared with
control samples. Data as shown were from 3 pairs of genomic DNAs of 2-3 month old
wildtype and DKO mouse forebrains. Schematic gene promoter structure is shown on top
with arrow pointing out transcription starting site (+1). 8 CpG site that marked with a
vertical slash from -400bp to -750bp were analysed. The results are displayed in the

same manner as in Figure 5. Data are presented as means+s.e.m. P>0.05.

Supplementary Figure 9 Purity test of FACS sorted NeuN positive and negative nuclei
subpopulations. a, Representative microscopy picture showed mixed nuclei population
before sorting. NeuN positive and negative nuclei populations were separated after
FACS sorting. DNA dye Hoechst was used to label all the nuclei. White arrows were
used to point out the NeuN positive nuclei or Hoechst positive nuclei in left or right
column respectively. b-e, Post FACS sorting confirmed the purity of both positive (d&e)

and negative (b&c) populations from either DKO (c&e) or Control (b&d) samples.

Supplementary Figure 10 Quantitative analysis of 5-methylcytosine and 5-
hydroxymethylcytosine using LC-MS/MS. a, No significant difference was found
between Dnmtl or Dnmt3a SKO with control mice. 5-methylcytosine (5mdC) and 5-
hydroxymethylcytosine (ShmdC) contents are expressed as the percentage in the total

cytosine pool. b, Significantly less 5- hydroxymethylcytosine was found in DKO mouse
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brain. Data are from replicates of 3 separate experiments for Dnmtl or Dnmt3a SKO and

4 for DKO 3 month old forebrain DNAs. Data are presented as means+s.e.m. * P <0.05
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Supplemental Fig3 (Fan et al.)

a b
< 3.0 © 3007
3 2 LTP
T e C
£ 2.5 % X Domt1 SKO
> 90 * + O 200 -
é l..i + X .
w N v
2 15 | % A + o )
® 1.0 - § ! k) 100”
o % + i = Con » Wt DNMT -/-
B 05 ﬁ . . Dnmt1SKO
D051 ¢ e
D_ Smeec
L'Holo-lii'....... g o+t
00 05 10 15 20 25 4= 20 0 20 40 60 80 100 120 140 160 180
Fiber Volley (mV/msec) Time (min)
C
O 160 4 LTD O 160 1 LTD
o 1 Con Q b A Con
) ] e 0 Dnmt3a SKO
c 140_ Dnmt1 SKO £ 1401
S 120 S ]
| 120 1 -
\E/ 100 -"Q..Q§¢§6§§§§§iiéééé§ééé§§§§ \GE_; :_7&_‘_-_,-\‘_ _________ § % 24 igi ﬁ_ti_t_f_t_i_%é\i__
8 80 : QQQ [oR 100 J : §§§§§§§ % %
% ] o wt DNMT1-/- 70) 80 7 lé " . DNTsaJ-
o ] VA a ] 1Vainls
L'H 200 -T———m T T T T T T L—H 40 T T T T T T T T T T T
10 0 10 20 30 40 50 60 10 0 10 20 30 40 50 60

Time (min) Time (min)



Supplemental Fig4 (Fan et al.)
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Supplemental Figs (Fan et al.)
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Supplemental Fig7 (Fan et al.)

Q
(o3

3 7 O Con
B Dnmt3a SKO

OCon
25 BMDnmt1 SKO

0 T T
Stat1 B-M H:M: H:Q- Stat1 B-M H:M.  HQr

Relative expression level
a I

Relative expression level
(3, ]




Supplemental Fig8 (Fan et al.)
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Supplemental Fig9 (Fan et al.)
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Supplementary Table 1. List of genes of DKO MeDIP array assay

accessions GeneName Description P value
TN 021534 ef0G 00T 2D0RIK-65 TEI0012000RK PROMOTER TSRECE
ref|NM_026701ref|311004 0610038K03Rik PROMOTER 9.943E-03
refIM 0610038K03Rik INSIDE 4698603
ref|NM_172963|ref|1110012J17Rik:-173 1110012J17Rik PROMOTER 3.064E-03
refiv_ X I DIVERGENT_PROMOTER  5.428E:03
ref|NM_ 1200003MO9Rik: PROMOTER 4.448E-03
refIM 02Rik:-397 1300017J02Rik PROMOTER 9.476E.03
ref|NM_02968: 1 1700095N21Rik PROMOTER 4.271E-03
NN 2010002N04RK INSIDE 3007603
refiNM_02501 1669 2010315L10RK INSIDE 3565E.03
refIM 721 2610016C23Rk PROMOTER 6815€.03
ref|NM_ 1 149|mges|BC019175:1183 2610528M18Rik-Mut DIVERGENT_PROMOTER 3.093E-03
refIM Rik-19 2810429K17Rik INSIDE 8355603
refim 1Rik-311 2810441K11RiK PROMOTER 7501E.03
refiM_L 4732474R20RiK INSIDE 2575603
refiNm_L 7AL1RK-54 4833417ALIRIK PROMOTER 5974503
refIM 716 4930517G15Rik INSIDE 2152603
ref|NM_ 4933434G05RiK PROMOTER 3317603
reflM_ 17Ric-446 5730414C17RK PROMOTER 7790603
refiNv_1 5730593N15Rik PROMOTER 5136504
reflNM_L an24:15990 5630406020RK INSIDE 7.198E-03
ref|NM_! /A330102K23Rik INSIDE 4.496E-04
reflM 15RiK-368 'A630054L15Rik PROMOTER 867303
ref|NM_001002771ref|AB30005F24Rik:291 ref|1700025)14Rik:-466 AAB30005F24Rik INSIDE 5.418E-03
reflNM Acens PROMOTER 7775603
refiNv_1 Adck PROMOTER 5133603
reflM_ Adm2 INSIDE 6181E.04
ref|NM_ Adora2a INSIDE 7.357E-03
reflM Agipbp1 PROMOTER 5924603
ref|NM_1 813 Al449175 INSIDE 3.073E-03
reflNM_178 7 ias2372 PROMOTER 7720603
ref|NM_: Aldh112 PROMOTER 7.000E-06
reflNMC Alox15 PROMOTER 1796603
refiNM_L Amid PROMOTER B.766E.03
refIM Aprt PROMOTER 310403
ref|NM_: 05Rik:-63002 B230218LOSRik PROMOTER 6.170E-03
refiM_L Bbss PROMOTER 7.998E.03
refiM_ X I BCO16201-1700055M20Rk  DIVERGENT_PROMOTER  9.032E-03
refiv_ BC016235 PROMOTER 6.705€.03
ref|NM_: 1_026211] |BC025483:16 BC021381-Tmed9 DIVERGENT_PROMOTER 4.829E-03
refiv_ 06481 024678769 BC062951 PROMOTER 6.499E.03
refiM Budcl PROMOTER 3681603
refIM q 1ol cig PROMOTER 9.266£.03
ref|NM_: CB0638 INSIDE 5.775E-03
{efNM 022021 ref[Cables1 567 Cablest PROMOTER 2.160E.03
INM_C '995|ref|Camp:-511 Camp PROMOTER 3.437E-03
{efINM_022308]reflChib: 493 coib PROMOTER 6.694£.03
refiM 73 PROMOTER 7.789E.04
refiMC X et 133 Caxd-pdgit> DIVERGENT_PROMOTER 7.488E-03
mgcs|BC049719:4 chr11:30367401-30367341  Unknown 2.848E-03
reflABI0005F 24R ik 24332/l AWASEE74:87700 chr13:48033855-48033795  Unknown 5860603
chrl6:76005086.78005146  Unknown 4750603
chr3:118777552-118777612  Unknown 4439603
‘mgcs|BC071238:330 chr7:4619247-4619307 Unknown 5.334E-03
mgos[BC024705:-1954[mges|BCO36300:-1121 ch:123241960.123242029  Unknown 5872603
refim_ i PROMOTER 9266503
refINM_00997 1rePsmd3:1778ref cst3 PROMOTER 2519603
ref|NM_: Cyp2d13 INSIDE 3.431E-03
refIM 195 Dapkl PROMOTER 2677603
refiNm Dbils INSIDE 1979504
reflM Dbnt PROMOTER 5492603
ref|NM 7-923 oy PROMOTER 1410803
reflNM Daxax INSIDE 1585603
ref|NM_( Dhh PROMOTER 1.369E-04
reflM G Dscz INSIDE 827504
refiNm_1 525 E030011005Rk PROMOTER 6565503
reflM PROMOTER 4972603
refiNM_ 153178l Eif2c2 PROMOTER 7.601E.04
refIM 13 Epor PROMOTER 868503
refiNM ¥ 57 Esco22610526HI3RK  DIVERGENT_PROMOTER  0.638E-03
reflNM_028066]refF-1 1324]refKIkb1:47568 INSIDE 4007603
refiNM_1 440 F830045P16Rik PROMOTER 3645603
reflM_ p FibpLe PROMOTER 8462603
ref|NM_173430]ref|NM_1337809|ref|Fkrp:-147|ref|Strnd:-615 Fkrp-Stmd. DIVERGENT_PROMOTER 6.526E-03
refIM X Gale-Gpr6S DIVERGENT PROMOTER 6492603
ref|NM_: Gas2I1 PROMOTER 4.536E-03
refIM Gba PROMOTER 9202604
refiM_ 172 Gide PROMOTER 3681E04
refIM Golga3 PROMOTER 4515£.03
ref|NM_1 Gpe5. PROMOTER 6.902E-03
refiM_ JreflPp: Gphaz INSIDE 3492603
ref|NM_ Gpraa PROMOTER 2.346E-03
refiM_ Gpreba PROMOTER 7.6006-03
ref|NM_ Gtf2f2 INSIDE 5.804E-03
refIM Gi2i2 INSIDE 5695603
ref|NM_ ref| 1l 198 H2 PROMOTER 8.063E-03
refIM 446 12 INSIDE 5852603
ref|NM_ -898 Has1 PROMOTER 4.077E-03
refIM X IrefWopL:-6860] Hmgallé-Rin DIVERGENT_PROMOTER 7395603
ref|NM_145856|ref|I117.-262 nrt PROMOTER 2177E-03
peivrm Ii22ra2 PROMOTER 6002603
ref|NM_ Itga3 PROMOTER 6.568E-03
refIM Kene1 PROMOTER 3434604
ref|NM_ 1:1 ki Iref|LOC114601:22785 cnk7. PROMOTER 8.261E-03
refINM Krement PROMOTER 4785£.03
refim 7523 2 PROMOTER 6515603
refIM 09Ri-7582 tap13 INSIDE 3210803
ref|NM_ 1 Krtap14-Krtapl5 DIVERGENT_PROMOTER 4.009E-03
refiM_ INSIDE 4520603
refINM_153069]ref|L Leap2 PROMOTER 8.246E-03
TefINM_010701 refLect1 -349 Leatl PROMOTER 3163603
refINM_144511|mgcs|BC061004:227 LOC13909 PROMOTER 1.156E-03
refIM I La PROMOTER 1458603
ref|NM_011837]ref|Ly6h:-461 Lysh PROMOTER 1.834E-03
refiM_ Miap3 INSIDE 9.418£.03
refiM_ Mrel PROMOTER 1231603
TefINM_025317]refINM DIVERGENT_PROMOTER 5861603
refiM Mimr2 PROMOTER 9.936E.03
refIM Myo7a. PROMOTER 2230803
ref|NM_ 1 lyoz2. PROMOTER 8.446E-03
refiM_ Oifrid61 PROMOTER 4615£.03
refiNM_ 110 Olfl6s PROMOTER 4859E.03
refi_ olfris3 PROMOTER 2682603
ref|NM_: |Olfr551:10788 Olfr550 PROMOTER 3.693E-03
refiM_ olir20 PROMOTER 5654603
refiM_ olf750 INSIDE 5.895E.03
refiM_ olfe1e PROMOTER 2387E.03
TefINM_1464171refOI577:-620 olre77 PROMOTER 7698603
refIM P2nd1 PROMOTER 2361£.03
ref|NM_011066|mgcs|BC049699:-81 Per2 PROMOTER 3.505E-03
reflNM_023734]refPiL6:-166 Pits PROMOTER 6736603
refINM_172439]ref|NM_( Iref] f| PibSpa-Sepm DIVERGENT_PROMOTER 8.783E-03
refINM_207683]rePikc2g-128270)ref Pik3c2g:-551 Piczg INSIDE 202803
ref|NM_001001983|ref|Pikdca:70188|mgcs|BC034543:-165 Pikdca INSIDE 6.818E-03
refIM Poldip2 INSIDE 7.9636-03
ref|NM_ pi Ppil4 INSIDE 4.260E-03
refINM Pren PROMOTER 6273603
ref|NM_: /gl:-489 )| PROMOTER 3.861E-03
refIM Raptb INSIDE 3228604
refiM_ Rasdl PROMOTER 7632603
refIM Rehi2 INSIDE 21156.03
refiM_ RiL PROMOTER 5655603
refIM Scds PROMOTER 2930603
ref|NM_ 928 Sdha INSIDE 6.003E-03
refIM strs3 PROMOTER 3490603
refiM Stiss PROMOTER 2539603
refiNM_L n PROMOTER 4567E03
refiNM_ Sic15a4 PROMOTER 290603
refiM Sicrad PROMOTER 5564E.03
refiM_ Slcodal PROMOTER 2914803
INM_011430]ref|NM_ Sneg-Mmm2 DIVERGENT_PROMOTER  8.414E-03
INM_ Snx19 PROMOTER 6679504
NN ssie PROMOTER 2336£.03
N Stab1 INSIDE 2634803
NN Taarl INSIDE 7871603
INM_ Tofmiz PROMOTER 8255603
NN 73 Tgtbrz PROMOTER 962703
[NM_01 Tafbr3. PROMOTER 4.748E-03
NN Thoca PROMOTER 4317603
INM_ Thpo INSIDE 3202603
NN Trim10 PROMOTER 3825603
Tl PROMOTER 7776603
Uen3:-1263 Uen3 PROMOTER 9042603
|Ugerb: Ugerb PROMOTER 9.611E-04
1 Warts PROMOTER 5682603
Warss INSIDE 85613603
Ymei1 INSIDE 3399E.03
l Zfp202 PROMOTER 3.069E-03
2Zips0 INSIDE 807803
[201:150 Zo1 INSIDE 122303
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