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Supplementary Table 1. Sequences of primers for the real time quantitative PCR (qPCR)

Gene Species | Analysis Forward primer (5'—3') Reverse primer (5'—3')
B-actin Human | mRNA gatgcagaaggagatcactgc atactcctgcttgctgatcca
RORA Human mRNA ggagaagtcagcaaagcaatg gacattcggccaaattttaca
CYP19A1 | Human | mRNA gactcgagtttttccccaaac gtgtaacgaggatggcttica
SOD2 Human | mRNA gcctacgtgaacaacctgaac tgaggtttgtccagaaaatgc
OCT3/4 Human | ChlIP tcctgaagcagaagaggatca ccgcagcttacacatgttctt
CYP19A1 | Human | ChIP cacttgctgaggtcttttgct catgacctcctctggaatgag
RORA Human | ChiIP cctaggaaagggcatttgaca ccagccacaaagaatgaggta
B-actin Mouse | mRNA tcttgggtatggaatcctgtg atctccttctgcatcctgtca
RORA Mouse mRNA attggacatcaatgggatcaa tttggatatgttctgggcaag
CYP19A1 | Mouse mRNA tatgaacgatccgtcaaggac ttctetttcgtcaggtcteca
SOD2 Mouse mRNA ggcctacgtgaacaatctcaa tcaggtttgtccagaaaatgg
SYP Mouse mRNA ttcgctttcatgtggctagtt aagtcacagggtccctcagtt
loxP Mouse Genotype | ttgtgtataccaccacaagtgcacc | agtacaggacacttcggtgtctacc
Cre Mouse Genotype | cttgggctgccagaatttctc cccagaaatgccagattacg




Supplementary Table 2. Histological verification record of cannula placement for
amygdala injection by postmortem injection of 0.5 pl of India ink

Mouse # | CTL/P-VEH | STZ/P-VEH | STZ/P-1RORA | CTL/P-shRORA
1 Pass Pass Pass Pass
2 Pass Pass Pass Fail
3 Pass Pass Fail Pass
4 Pass Pass Pass Pass
5 Fail Pass Pass Pass
6 Pass Pass Pass Pass
7 Pass Pass Fail Pass
8 Pass Fail Pass Pass
9 Pass Pass Pass Fail
10 Pass Pass Pass Pass




Supplementary Table 3. Participant characteristics in the ASD case-control study (Mean *

SD)

Autistic Case TD Control Statistic P

group (n=121) group (n=118) (t or x?value) value
Age (years) 4.67 +1.08 4.84 +1.16 0.911 (t-Test) | 0.381
Sex (m/f) 102/19 99/19 0.000 0.876

(x? test, df=1)

Full scale IQ 103.14 + 11.41 104.21 £+ 11.62 | 1.398 (t-Test) | 0.154
Performance 1Q 102.87 + 13.57 103.66 + 9.57 1.047 (t-Test) | 0.281
Verbal 1Q 102.91 + 12.49 103.18 £ 11.96 | 1.149 (t-Test) | 0.247

Note: m/f= male/female ratio; df: degrees of freedom; TD= typically developing;
IQ= intelligence quotient
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Supplementary Figure 1. Representative pictures of full blots for Western Blotting. (a) Full
blots for Figure 1e. (b) Full blots for Figure 2i. (c). Full blots for Figure 4c. (d) Full blots for Figure
5i. (e) Full blots for Figure 6c¢.
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Supplementary Figure 2. Potential effect of hyperglycemia and SOD2 expression on DNA
methylation on the RORA promoter. The ACS-5003 neurons were treated by either 4-day LG
plus 4-day LG (LG(4d)+LG(4d)), 4-day HG plus 4-day LG (HG(4d)+LG(4d)). The cells were
infected with SOD2 lentivirus (HG(4d)+LG(4d)/SOD21) on day 4, and the cells were then used for
analysis of DNA methylation on the RORA promoter. (a) Quantitation of DNA methylation by
gPCR, n=7. (b) Representative pictures for methylation and unmethylation in PCR products. (c)
Quantitation of methylation products for (b), n=7. Data were expressed as mean + SEM.
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Supplementary Figure 3. Potential effect of hyperglycemia and SOD2 expression on
histone modifications on the RORA promoter. The ACS-5003 neurons were treated with either
4-day LG plus 4-day LG (LG(4d)+LG(4d)) or 4-day HG plus 4-day LG (HG(4d)+LG(4d)), or the
cells were infected on with SOD2 lentivirus (HG(4d)+LG(4d)/1SOD2) on day 4. The cells were
then used for ChlP analysis. (a) Histone H4 methylation on the RORA promoter, n=4. (b) Histone
acetylation on the RORA promoter using H3K9,14,18,23,27ac and H4K5,8,12,16ac antibodies,
n=4. Data were expressed as mean + SEM.
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Supplementary Figure 4. Amygdala-specific RORA” null mice (Otp°-RORA"") showed
decreased RORA expression not only in the medial amygdala, but also in the lateral and
basolateral amygdala. RORA wild type (WT) or RORA null (RORA"") mice were crossbred with
Otp®™® mice to generate amygdala-specific RORA™ null mouse (Otp°-RORA"), and different
parts of amygdala, including the medial, lateral and basolateral sections, were isolated for RORA
mRNA analysis by gPCR, n=4.*, P<0.0001, vs WT group. Data were expressed as mean + SEM.



Supplementary Figure 5

Q
(o

150 *% 150

50 | ie: i
0

RORA CYP19A1 SOD2 RORA CYP19A1 SOD2

-
(=3
o

100 - g

E CTL/WT
OSTZ/WT
O CTL/RORA-/-
[ STZ/RORA-/-

50

(Arbitrary Units)

mRNA levels in hypothalamus

(Arbitrary Units)
O o
loo)
mRNA levels in hippocampus
o

Supplementary Figure 5. Potential effect of prenatal RORA deficiency on maternal
diabetes-induced gene expression in offspring. The RORA wild type (WT) or RORA null
(RORA™) background were used to generate either control (CTL) or STZ-induced diabetic (STZ)
pregnant dams. The subsequent 7-8 week-old male offspring were sacrificed and tissues for the
hypothalamus and hippocampus were isolated for mRNA analysis. (a) mRNA levels in the
hypothalamus, n=4. (b) mRNA levels in the hippocampus, n=4. ***, P<0.0001; **, P<0.001; N/S,
no significance. Data were expressed as mean + SEM.
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Supplementary Figure 6. Potential effect of prenatal RORA deficiency on maternal
diabetes-induced gene expression in offspring. The RORA wild type (WT) or RORA null
(RORA™) background were used to generate either control (CTL) or STZ-induced diabetic (STZ)
pregnant dams. The subsequent 7-8 week-old male offspring were sacrificed and the tissues for
the cerebral cortex, ventral striatum and cerebellum were isolated for mMRNA analysis. (a) mMRNA
levels for RORA, n=4. (b) mRNA levels for SOD2, n=4. Data were expressed as mean + SEM.
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Supplementary Figure 7. Prenatal RORA deficiency and maternal diabetes have no
significant effect on total motor activity in offspring. The RORA wild type (WT) or RORA null
(RORA™) background mice were used to generate either control (CTL) or STZ-induced diabetic
(STZ) pregnant dams, and the subsequent 7-8 week-old male offspring were used for analysis of
total motor activity, n=9. Data were expressed as mean + SEM.
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Supplementary Figure 8. Potential effect of postnatal expression of RORA on maternal
diabetes-induced gene expression in offspring. At 6 weeks of age, male offspring from either
the control (CTL) or maternal diabetes (STZ) groups received either vehicle (P-VEH) or lentivirus
infusion for either RORA expression (P-tRORA) or knockdown (P-shRORA). The male offspring
were then sacrificed at 8 weeks of age and the tissues for hypothalamus and hippocampus were
isolated for gene analysis. (a) mMRNA levels in hypothalamus, n=4. (b) mRNA levels in
hippocampus, n=4. *, P<0.0001, vs CTL/P-VEH group. Data were expressed as mean + SEM.
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Supplementary Figure 9. Maternal diabetes and postnatal manipulation of RORA in the
amygdala have no effect on total motor activity in offspring. Male offspring from either the
control (CTL) or maternal diabetes (STZ) groups received either vehicle (P-VEH) or lentivirus
infusion for either RORA expression (P-TRORA) or RORA knockdown (P-shRORA) at 6 weeks
old, and the subsequent 7-8 week-old male offspring were used for analysis of total motor
activities, n=9. Data were expressed as mean + SEM.
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Supplementary Figure 10. Epigenetic modifications on the RORA promoter in human
PBMC. 3 ml of peripheral blood was withdrawn from either typical developing (TD) and ASD
children (2-6 years old). The PBMC were isolated and combined PBMC (n=30) from the TD or

ASD groups, respectively, were used for ChlP analysis, n=4. *, P<0.0001, vs TD group. Data
were expressed as mean + SEM.
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Supplementary Figure 11. Establishment of Cut/Off value for the diagnosis of ASD patients
based on RORA mRNA expression. (a) The coordinates of the curve, part a. (b) The coordinates
of the curve, part b. (¢) The coordinates of the curve, part c. (d) The coordinates of the curve, part
d. (e) The coordinates of the curve, part e. The number marked by the red arrow indicates the
Pass/Fail Cut/Off value.



