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Genetics of circulating inflammatory proteins identifies drivers of immune-mediated
disease risk and therapeutic targets Nature Immunol. 2023
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Genotyping: Proteomics:
imputed genotypes 91 proteins (NPX levels)
imputation panels: 1KG, UK10K+1KG or HRC Rank-based inverse normal transformatior

Cohort-level \ QCfilters /

Linear regression (additive genetic model):

Proteins - genotypes + sex + age + genetic PCs + study-specific covariates

QC filters l

Metaanalysis
METAL software
GW significance P 5x10-14

l Heterogeneityfilters

Conditional independent variants
GCTA-cojo
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Elevated BICD2 DNA methylation in blood of major depressive disorder patients and reduction
of depressive-like behaviors in hippocampal Bicd2-knockdown mice PNAS 2022
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Discovery Phase (Human Blood)

[ DNA methylation Microarray } L RNA Expression Microarray J

1t Cohort : 40 MDD vs. 40 CTL 2" Cohort: 20 MDD vs. 20 CTL
|Delta Beta| > 0.2; p<3.6 X 108 | Log, fold change > 1; p<0.01

| I
I

( Gene:BicD2 |

Replication Phase (Human Blood)

[ Sequenom MassARRAY J [ MSE-qPCR/qPCR: Combined analysis J

,d . of DNA methylation & mRNA expression
3 Cohort: 528 MDD vs. 818 CTL 4% Cohort: 30 MDD vs. 30 CTL

Functional study Phase (Mouse Blood & Brain)

[ Validation of } ‘ Mapping of brain regions with } ‘ Functional studies }

human results in altered Bicd2 DNA methylation S S
CUMS model and mRNA expression in vivo &in vitro
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Effect of early parenteral nutrition during paediatric critical illness on DNA methylation as a
potential mediator of impaired neurocognitive development: a pre-planned secondary
analysis of the PEPaNIC international randomised controlled trial Lancet Respir Med 2020
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Mediator
mmmmm—— D€ NOVO abnormal
methylation duringPICU stay

Outcome(s) of interest

2 years after PICU: inhibitory control;
metacognition;working memory;total executive function;
externalising behaviour;visual-motor integration

Intervention
Early parenteral nutrition
vs late parenteralnutrition in PICU
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Prediction of treatment response to antipsychotic drugs for precision medicine approach to
schizophrenia: randomized trials and multiomics analysis Military Medical Research 2023
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Di h AP ‘ External
e S D) ) validation cohort
— Multiomics analyses 1 (CAPEC)

( Polygenic risk scores(PRS) | ( Polymethylation scores(PMS) |
|

|
Explore the relationship between
risks and treatment response

|

[ Biological refinement |

( Differential methylationanalysis(DMR) | \ Methylation quantitativetrait loci (meOTL)'T
k | |

Identify Allele-specificmethylated genes (ASM genes)
1

! o ! . :
‘ Colocalization ‘ Promoter—anchoredchromatin" Epigenome-wide ‘
(CoLoC) interaction(PAl) | | association study(EWAS) |

|

Identify treatment-response-related
genetic and epigenetic factors

[

Validate
prediction
models

| Sex, age, andASM )

~ Model development }

- genesfrom COLOC, | -
. PAl, and EWAS b Clinical information+proxy Clinicalinformation+

I DNAmM(C+M model) PRS(C+P model)
 Generateproxy " Clinicalinformation+PRSs+ | | Clinicalinformation+ |
ngg%ﬁ'gmf"e's GRS+proxyDNAM(C+PGM model) | GRS (C+G model) ‘

I

~ Model evaluation }

(Areaunderthe | [ R* |[ RMSE | [pecision curve|
CUFV&%%a)Iysls | _ MAE [ MAPE ) analysis(DCA) |
i J l L : J
| Classification | ‘ Regression | "’Clinicalbenefit\

| performance | | performance

|

Prediction for treatment response to APDsfor precision medicine of schizophrenia
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DNA methylome-wide association study of genetic risk for depression implicates antigen
processing and immune responses Genome Med. 2022
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MR method ® Inverse variance weighted © MR Egger ® Weighted median
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