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Figure EV1. Expression of Wnt signaling
components in other brain regions.

A Western blotting of Axin2 and p-B-catenin(S33)
in the mPFC of WT and Shank3~/~ mice.

B Western blotting of Axin2 and p-B-catenin(S33)
in the mPFC of control and VPA-treated mice.

C Western blotting of Axin2 and p-B-catenin(S33)
in the NAc of WT and Shank3~/~ mice.

D Western blotting of Axin2 and p-B-catenin(S33)
in the NAc of control VPA-treated mice.

E  Western blotting of Axin2 and p-B-catenin(S33)
in the VTA of WT and Shank3~/~ mice.

F  Western blotting of Axin2 and p-B-catenin(S33)
in the VTA of control VPA-treated mice.

G Western blotting of Axin2 and p-B-catenin(S33)
in the striatum of WT and Shank3™/~ mice.

Data information: N = 4 samples from 12 mice per
group. Mean ratio + SEM. Two-tailed unpaired t-
test (A, B, p-B-catenin in C, D-G). Mann—Whitney U
test (Axin2 in C) *P < 0.05. **P < 0.01. ***P < 0.001.
WT, wild type. KO, Shank3™/~.

Source data are available online for this figure.
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Figure EV2. Developmental changes of Wnt
signaling and glycolysis.

A-C Western blotting of p-GSK3f(S9), p-B-catenin
(S33) and TCF7L1 in the ACC of WT and
Shank3~/~ mice at P7, P14, P21 and P28.
Western blotting of p-GSK3B(S9), p-B-catenin
(S33) and TCF7L1 in the ACC of control and
VPA-treated mice at E16.5, P7, P14 and P21.

G LS-MS measurement of lactic acid and pyruvic
acid in the striatum of WT and Shank3 ™/~
mice.

H,1 LS-MS/MS measurement of lactic acid and
pyruvic acid in the ACC of WT and Shank3 ™/~
mice at P7, P14, P21 and P28.

J, K LS-MS/MS measurement of lactic acid and
pyruvic acid in the ACC of control and VPA-
treated mice at E16.5, P7, P14 and P21.

Data information: N = 4 samples from 12 mice per
group in (A-F), 4 samples from 16 mice per group in
(G), 5 samples from 20 mice per group in (H-K).
Mean ratio + SEM. Two-way repeated measure-
ment ANOVA and Sidak’s multiple comparisons test
(A-F, H—K). Two-tailed unpaired t-test (G). *P < 0.05,
**Pp < 0.01, ***P < 0.001, ****P < 0.0001. WT, wild
type. KO, Shank3~/~. Con, control.

Source data are available online for this figure.
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Figure EV3. Effects of knocking down Axin2 in on the social behavior of WT mice and 2-DG treatment on repetitive/anxiety-like behaviors of Shank3 ™/~ mice.

A Western blotting verification of 3 Axin2-shRNA in ACC. Axin2-shRNA1 and Axin2-shRNA3 are efficient in knocking down Axin2.

B-E 3-chamber and resident-intruder assay of mice treated with scrambled RNA, Axin2-shRNA1 and Axin2-shRNA3. Notice the social impairment effects of Axin2-
shRNA1 and Axin2-shRNA3.

F Grooming test of Shank3 ™/~ mice treated with or without 2-DG.

G, H Elevated plus maze test and open-field test of Shank3 ™/~ mice treated with or without 2-DG.

Data information: N = 3 mice in (A), 8 mice (B-D) and 10-12 mice (E-G) mice per group. Mean ratio = SEM. One-way ANOVA with Tukey’s multiple comparison test (A,
D, social preference score in (B)). Kruskal-Wallis H test with Dunn’s multiple comparison test (social novelty score in (C)). Paired t-test (time in compartment in Axin2-
shRNA3 treated mice in (B), time in compartment in (C)). Wilcoxon signed-rank test (time in compartment of scrambled RNA and Axin2-shRNA3 treated mice in (B)).
Two-tailed unpaired t-test and Mann—-Whitney U test (F—H). *P < 0.05. **P < 0.01, ****P < 0.0001.

Source data are available online for this figure.
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Figure EV4. Effects of XAV939 on the glycolysis/oxidative phosphorylation, social behavior, repetitive and anxiety-like behavior of ASD mice.
A ECAR assay of VPA-neurons treated with or without XAV939. Notice the decrease of glycolysis in XAV939-treated cells.

B OCR assay of VPA-neurons treated with or without XAV939. Notice the increase of oxidative phosphorylation in XAV939-treated cells.

C-E 3-chamber assay of Shank3™/~ mice at 1 week following the last administration of XAV939. Notice the social improvement in XAV939-treated cells.
F-H Grooming test, elevated plus maze test and open-field test of Shank3 ™/~ mice treated with or without XAV939.

I-K  Grooming test, elevated plus maze test and open-field test of VPA-ASD mice treated with or without XAV939.

Data information: N = 4-5 batches of cells per group (A, B), 8 mice (D, E) and 7-8 mice (F-K) per group. Mean ratio + SEM. Two-tailed unpaired t-test (max ECAR in B).
Mann-Whitney U test (ECAR in (B), Open arm entries in (J) and (A)). *P < 0.05. **P < 0.01. Two-tailed unpaired t-test (social novelty score in E, F-K). Paired t-test (time in
compartment in D and E). Wilcoxon signed-rank test (social preference scores in (E)). *P < 0.05, **P < 0.01.

Source data are available online for this figure.

EV4  EMBO Molecular Medicine 15: €17101 | 2023 © 2023 The Authors



icine

EMBO Molecular Med

Mengmeng Wang et al

g
<
w w -8 =3
[ - @ I
> ~W| o o
- ; . g g o ool o T
g e * M * M ” o.Av.f 2
N 2
g m X M o o o&
£ ? o, ISR
£ u} u] o T ] 2
E 05 % o W) < = s e e v« - .
2 m W W k-] (%) ease [euad ul awiy ° (%) eaue |esuad uy awiy
S e * 2 ¥ ° o
o o o =] -0 m m .m ° ooao - .m o m
L] (2] @ o %&. D e
Q2 Su. o ° o
T T T T T o *, o Em
o 2 8 2 ° 8 g " iglEEl %,
g 2 28 8 3 S & e ¥ — 2
JoquIn (103 0 d (s)juawpedwos ui 2 8 g8 8 * g g g
Jequinu |18 Jad pazijew.iou vau—_@—:f—w wod ul awij juswijiedwod ul awi ] S g g S 3 g <
(uw/Hdw) ¥vo3 - - AEMvwo:Mm_u _nﬂo._, K (w2)adue)sIp [ejo)
b rd e o a o
o 0 |71 *m
o o & o wa. L 8 e
%, o ‘s, . s, (4 o W
8 8 § & ° * % * o, & g
Jaquinu |99 Jad pazijewsou - Og xOnv - - < L g ©° 2 w o £ L g @& 2 w
(uiw/Hdw) ¥yvo3 o V@\\ Ve\\ % (%) swue uado uy aw) % (%) swue uado ui awi |
x x el b
(o) o) o [-3
T T T T 1 =4 T T T T 1 % kel a o R kel o4
© ©® o ) © < N S N < ] g 5 e ] H
P P Py S = = o = ] ] m " @J. m P
2109s Ajjanou [e1oog @ um.% oo g o, @ o ?ﬁ
o
w A.o% w
&5 1 S © e w
(L) sauue wie uado - saljua uue uado
Jaquinu |22 Jad pazijewou
m (unuyHdw) ¥vo3 xew
|W o o 3 o
o . = o oo [ a._o« . & “
3 2 H
<8 : . “,
2% m '8 . ummE a, 0, ren J_m.a o
X
£& 0 o S e a—
3, | O
$5 ¢ Lg 2 I ’ s R 2
'] H £ - - (s)uoneinp Bujwooib uesyy
E (s)uoneinp Bujwooib uespy
: [ uen+on | [ecenvx+om | uen+ox | | eeenvx+on
. = D w m. m_m n L a.m.o. m. oo oo
3 c =] e &/ = 2
| S " E| ¢ by £
-] 8 % m o m = g O-v W o o o o oo
.MJV = = KN =
S S e w— —
£
§5:¢ ¢ 5 2 & i * 8 sriid
- o synoq Buiwooub jo JaquinN
Jaquinu |92 Jad pazijewsou W [S sinoq Bujwioout o JequinN
(unwyssjowd) 450 < ©
. x S ao B re g 8m B
o >
| Ot T R R
* %
* : s} », 5]
m\oA % f— xO.*
% S w— w— — S S e —
3 s o 9 o > s o o o
g 28 8 ° 7 p t t t 7 — i ® (uanein Bun  (oneins Burwo
2 3 3 & s)uoneinp Bujwooin s)uonenp Buiwooss
Jaquinu (199 Jad pazijeusiou Day1 Day2 Day3 Day4 Day11 Day12
< (uiwysajowd) ¥o0 xew (&) W -

EVS

EMBO Molecular Medicine 15: 17101 | 2023

© 2023 The Authors

Figure EV4.



EMBO Molecular Medicine Mengmeng Wang et al

Shank3

B-tubulin

o

Naive VPA IP:ENO1

5| ENOT | s s v wew =i |
ﬁ » 2.0 = 0.8 d -
= 15 \ = 0.6 i
ENO1 |m| RT) 2 os
5 g
Zos %02
Axin2 |—-— —-Ux
Nalive VII’A o Nalive VI;A

0.
B-tubulin | JRp—_— |

Figure EV5. Shank3 mutation and neural induction in human ESCs and interaction of Axin2/ENO1 in naive and VPA-pretreated ESCs.

A Western blotting of Shank3 in WT and Shank3 mutant human neurons.
B Immunocytochemistry of Tuj-1 in human ESCs after neural induction. At this stage, human neurons were used for experiments. Bar = 5 pm.
C Protein CO-IP of Axin2/ENO1 in na ve and VPA-treated human neurons.

Data information: N = 3 batches of cells. Two-tailed unpaired t-test. *P < 0.05.
Source data are available online for this figure.
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