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Figure 2 Parvalbumin-positive interneuron dysfunction in GxE mice.
(a) Immunohistochemistry of parvalbumin (PV) in the hippocampal dentate gyrus (DG). (b) Number of PV-positive cells in the DG in
a (n = 4 slices per group). (c) Western blot analysis of the PV protein using tubulin as the internal control. (d) Densitometric analysis
of the expression levels of the PV protein in c. To evaluate the expression levels of PV, the intensities of the bands in ¢ were divided
by their corresponding intensities in the control (tubulin) (n = 3 mice per group). (e) Average gamma band power in the home cage
and novel object recognition phase (n = 7-8 mice per group). (f) Changes in gamma band power from the home cage to the novel
object observed in individual mice (n = 7-8 mice per group). The statistical tests used included the Tukey—Kramer test (b,d, and e)
and two-way repeated-measures ANOVA (f); the main effect of group in b (F3, 73 = 6.19, P = 0.0008), c (F3, 63 = 6.75, P = 0.0005),
g (F3,81 =6.67, P =0.0004), h (F4, 36 = 14.0374), and i (F2, 51 = 27.59, P < 0.0001) was followed by Shaffer's multiple

comparison test of genotype groups.
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Figure 3 AGE accumulation and pre-inflammatory status of astrocytes in GxE mice.

(a) Images of the results of immunohistochemistry for AGEs in the medial prefrontal cortices. (b) Measurement of the area covered by
AGEs in a, where the area is above the appropriate threshold of pixel intensity in each image (n = 3 slices per group). The mean
intensity of the entire image was measured in each section. (c—e) Immunohistochemical data including images of colocalization
between tomato-lectin (endothelial cell marker) or Aldh1l1 (astrocyte marker) and AGEs. (f,g) Plots of pixel intensities along the white
arrow in d for f, and e for g. The black arrows in f indicate colocalization points of lectin and AGEs. (h) Immunohistological images of
GFP-positive astrocytes in the hippocampal CAL1 region. (i) Number of GFP-positive cells in each image presented in h. No significant
differences were observed among the groups. (k) Mean fluorescent intensities of 10 randomly selected cells per image from the
hippocampal CA1 region of four independent mice. The statistical tests used included the Tukey—Kramer test in b,i, and j. **P < 0.01,
**P < 0.001.
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Figure 4 Angiopathy and impaired glucose incorporation observed in GxE mice.

(a,b) Venn graph showing the overlap in the genes that exhibited >2-fold (a) or <0.5-fold (b) expression levels compared with the CTL group using
PFC samples (n = 3 per group). (c) Immunohistochemical images of fibrin and the endothelial cell marker tomato-lectin. (d) Measurement of the area
covered with fibrin in ¢, where the area is above the appropriate threshold of pixel intensity in each image (n = 3 slices per group). The mean intensity
of the entire image was measured for each section. (e) Co-immunohistochemical images of tomato-lectin with fibrin in the medial prefrontal cortices.
(f) Plots of pixel intensities along the yellow arrow in e. (g) Extracellular concentrations of glucose in the dialysis buffer at each time point (1 h
collection after 16 h of fasting; for 1 h after eating a 0.05 g diet; for 1 h from 1 h after eating a 0.05 g diet) (n = 5-6 mice per group). (h) Plasma
glucose levels in wild-type and Glo1 heterozygous mice (n = 6—7 mice per group). The first measurement was performed after 16 h of fasting, and the
second blood collection was performed 30 min after eating a 0.05 g diet. No significant differences were observed among the groups. (i) Fasting
plasma insulin levels in wild-type and Glo1 heterozygous mice. No significant differences were observed between the groups (n = 5-6 mice per
group). Further, the 0.05 g diet we used in g, h, and i were daily eaten by mice in each group (0.05 g sucrose for the daily sucrose eating group and
0.05 g starch for the daily starch eating group). The statistical tests used included two-way repeated-measures ANOVA in g and h; main effect of

group in g (F3, 23 =5.7851, P =0.0042) and h (F3, 23 =2.9734, P = 0.0528), and the Tukey—Kramer test in d and i. The data are presented as the
mean + s.e.m. *P < 0.01; *P < 0.05.
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Figure 5 Protective effects of low-dose aspirin against the impairments observed in GxE mice.
(a—d) Results of behavioral tests that were performed to evaluate the effects of aspirin treatment (n = 12—21 mice per group). (a) Quantifications of
spontaneous locomotor activity using the open-field test. (b) Pre-pulse inhibition test at 70 dB. (c) Object-location test (to evaluate working memory
over 5 min). (d) Quantification of nest-building skills over 8 h (n = 12—-21 mice per group). () Immunohistochemical images of fibrin and the
endothelial cell marker tomato-lectin. (f) Measurement of the area covered with fibrin in e, in which the area is above the appropriate threshold of
pixel intensity in each image (n = 3 slices per group). The mean intensity of the entire image was measured for each section. (g) Extracellular
concentrations of glucose in the dialysis buffer at each time point (1 h collection after 16 h of fasting, for 1 h after eating a 0.05 g diet, for 1 h from 1 h
after eating a 0.05g diet) (n = 4—6 mice per group). The statistical tests used included the Tukey—Kramer test in b, ¢, and f; two-way repeated-
measures ANOVA in a and d; main effect of group in a (F2, 50 = 6.4385, P = 0.0033), d (F2, 49 = 8.0315, P =0.001) and g (F2, 17 =6.1758, P =
0.0096). The data are presented as the mean + s.e.m. *P < 0.05; **P < 0.01; ***P < 0.01.
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Figure 6 Vascular injury in postmortem brains from individuals with schizophrenia.

(a, c) Representative immunohistochemical images of fibrin (gray) and the endothelial cell marker tomato-lectin (green) in postmortem
brains from healthy controls and patients with schizophrenia: white matter (a) and gray matter (c). (b, d) Measurement of the area
covered with fibrin in a and c, in which the area is above the appropriate threshold of pixel intensity in each image (n = 10 slices per
group). The mean intensity of the entire image was measured for each section. The statistical tests used included the Tukey—Kramer test
in b and d. The data are presented as the mean * s.e.m. *P < 0.05; ***P < 0.01. (e) Diagrams describing the hypothesis that was
proposed to explain the phenomena observed in CTL mice (left) and in GxE mice (right). (see the Discussion section for details).
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