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e Early adulthood
e Productive years

/

e 80% remain
unemployed
(Dahlan et al, 2014)

e Dependent on
family

N

e RM 428 million =
Economic 0.04% GDP cost to

loss Nation (7eoh et al,
2017)



Signs & Symptoms of Schizophrenia
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SYNAPSE PRUNING

] Developmental process of targeted synapse elimination
1 Performed by microglia

J Complement system seems to be important mediators (Stevens et
al., 2007; Sekar et al., 2016, Comer et al., 2020)

1 Schizophrenia brains have fewer synapse from increased elimination
by microglia (Sellgren et al., 2019)
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1 A large gene, about 2 Mb on Chr 8p23.2

[ Potentially a tumour suppressor gene
(Gialeli et al., 2021)

J Code for multiple CUB domains and
complement control protein domains (sushi)

J Expressed mainly in the brain and testis
(Escudero-Esparza et al., 2013)

 Inhibits deposition of C3b, co-factor for C3b
degradation and membrane attack complex '
(MAC) assembly (Escudero-Esparza et al.,

2013) /
r

T 7




.
\

\

CSMDT
.

Schizophrenia

Deletion leads to altered behaviour similar to schizophrenia
symptoms in mouse model (Steen et al 2013)




DNA METHYLATION

METHYL
AGROUPS

@ ADENINE |

THYMINE  |NITROGEN
o BASES
&

@ CYTOSINE |

— COVALENT BONDS
HYDROGEN BONDS

BOCO

Image credit: BOGOBiology



DNA METHYLATION of CSMD1 in
Schizophrenia




METHODOLOGY
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PANSS & PSP

Positive and Negative Syndrome
Scale (PANSS)

Clinician administered

30 items, 3 to 5 domains
7 point Likert Scale
1 (absent) — 7 (extreme)

Score 30 (absent of symptom) —
210 (most severe symptom)

Personal and Social Performance
Scale

Clinician administered

4 domains
6 point Likert Scale
Absent to Very Severe

Score O (worst function) — 100
(best function)



RESULTS - SOCIODEMOGRAPHICS

Table 1 Sociodemographic characteristics of study participants.

Sociodemographic Schizophrenia patients, Healthy controls, p-value
Characteristics n=183 n=212
Age, Years
median 39.0 38.0 0.309!
(IQR) (31.0 - 48.0) (31.0 —45.0)
Gender
Male, % (n) 61.7 (113) 61.3 (130) 0.9312
Female, % (n) 38.3 (70) 38.7 (82)
Ethnicity
Malay, % (n) 79.2 (145) 72.6 (154) 0.1282
Chinese, % (n) 20.8 (38) 27.4 (58)

"Mann-Whitney U test; 2Chi-square test; *statistically significant. n = number; IQR = interquartile range; BMI =
Body Mass Index. p-value <0.05 is considered significant at 95% confidence interval.



RESULTS - CSMD1 DNA METHYLATION
in SZ vs HC
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DISCUSSION

[ Differential methylation of CSMD1 gene or promoter has not been reported
previously. The closest differentially methylated position reported by an EWAS is
700,000 bp downstream (Hannon et al., 2021)

1 Higher methylation levels of CSMD1 has been reported in several types of
malignancy (Kamal et al., 2017; Shull et al., 2013) causing silencing of the gene.

(1 DNA methylation of a may also cause increased expression (Rauluseviciute et al.,
2020; Yang et al., 2014), and therefore is locus and context dependent (Dhar et
al.,, 2021)
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RESULTS - PSYCHOPATHOLOGY
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RESULTS - PSYCHOPATHOLOGY
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DISCUSSION

[ Schizophrenia is a heterogenous and complex diagnosis. Multiple
pathophysiology may be involved.

[ Using PANSS can help identify the affected phenotypes. In this study, only
positive symptoms were linked with CSMD1 methylation.

1 El Gayed et al. (2021) found lower expression of CSMD1 associated with risk of
psychosis

dOther studies had found association between certain variants (SNP) of CSMD1
and cognitive dysfunction (Koiliari et al., 2014; Athanasiu et al., 2017; Stepanov et
al. 2017)

O Mice with CSMD1 deletion shows altered behaviour akin to negative symptoms
(Steen et al., 2013)



RESULTS - SOCIODEMOGRAPHICS vs
CSMD1 DNA METHYLATION
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DISCUSSION

1 Age has been found to be correlated with methylation of many genes
(Jung & Pfeifer, 2015)

] Differences in DNA methylation between different ethnicities could be

explained by difference in ancestry or environmental exposures (Galanter
etal., 2017)

1 Since methylation is reversible, further exploration on the mechanism
underlying this association could eventually be useful for novel treatment
strategy in the future.



LIMITATIONS

(J Results using peripheral blood may not reflect methylation in brain tissue

d We did not manage to test the association between DNA methylation and the
expression of CSMD1.

[ The DNA methylation of other CpG island inside CSMD1 or other genes related
to synapse pruning/ plasticity were not studied together.

L Recruited patients were mostly stable on medication, therefore the methylation
levels during active/ relapse phase could not be evaluated.
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J Lower DNA methylation of CSMD1
may be involved in the \

pathogenesis of schizophrenia,
particularly the positive symptoms.

J The cause-effect relationship and
the exact mechanism need to be
investigated in future studies.
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