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baKeywordsHypothesis & Objectives
An extreme heterogeneity characterizes the thousands 
of genetic factors involved on the risk of severe neuro-
psychiatric disorders.

Our hypothesis is that at least some groups of patients 
will show profiles of genetic risk with a high specificity 
regarding the cell types involved. 

Therefore the objective of this study is to generate cell 
type-specific risk profile scores (RPS) in a sample of SCZ 
and BP patients.

These RPS are based on sets of genes specifically ex-
pressed in cell types present in the CNS: neurons, astro-
cytes, oligodendrocytes and microglia.

Figure 1. Risk profile scoring in SCZ and BP patients

Risk profile scores were calculated using standard procedures described elsewhere. Briefly, markers were selected using an initial training sample 

(Psychiatric Genomics Consortium, PGC) and used to construct a score in our independent sample. This was done by forming the weighted sum of 

associated alleles within each subject. Up to ten different P-value thresholds (pT) ranging from 5E-8 until 1 were applied, with increasing numbers 

of SNPs as the P-values became more relaxed. 

(a) Global risk profile scores for SCZ (RPSScz) and BP (RPSBp) were calculated using all the information derived from the Psychiatric genomics con-

sortium as regards SCZ and BP risk (1,2). (b) In a complementary fashion, and only considering the SCZ discovery sample as reference, cell type-

specific risk profile scores were calculated according to those gene-sets belonging to oligodendrocytes (RPSOligod), astrocytes (RPSAstro), microglia 

(RPSMicro) and neurons (RPSNeuro) (defined by the aforementioned cell type-specific RNA-seq experiments).   

Those SNPs monomorphic or clearly deviating from Hardy-Weinberg equilibrium (P<0.000005) in our sample were excluded prior to polygenic 

scoring. PLINK and R were used for data manipulation. PRSice was used for polygenic scoring (5). Cell-type schemes in Fig. 1b adapted from (6).

SCZ and BP patients showed a similar profile with respect to (a) 

RPSScz  and (b) RPSBp across the different P-value thresholds (pT). 

Previous evidences from family studies and cross-disorder genome-

wide association analyses support the notion of an important genetic 

overlap between SCZ and BP. Our results point in the same direction.
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RPSAstro, RPSMicro, RPSNeuro and RPSOligod were calculated in the sample of 

SCZ (a) and BP patients (b) across the different P-value thresholds 

(pT). Both diagnoses showed a similar profile regarding these RPS‘s. 

This suggests that, at the diagnostic level, differences in cell type-

specific genetic effects are not expected to be found between SCZ 

and BP.
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(a) Line graph showing the individual profile of RPSAstro, RPSMicro, RPSNeuro 

and RPSOligod in ten randonly selected patients of our population at a 

pT=0.000001. This pT was selected for illustration. 

(b) A very similar approach using a spider web plot is shown for four 

randomly selected patients. Same pT (0.000001) was selected. Each of 

the four axes represents the individual genetic burden associated with 

RPSAstro, RPSMicro, RPSNeuro and RPSOligod.
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Figure 2. Distribution of RPSScz and RPSBp across 
P-value thresholds

Figure 4. Differential polygenic load at the 
individual level

Results

Figure 3. Cell type-specific polygenic profiling 
of SCZ/BP patients across P-value thresholds 

Conclusions

Schizophrenia (SCZ) and Bipolar disorder (BP) are se-
vere neuropsychiatric disorders with an estimated pre-
valence of 1% and 0.8%, respectively. Both disorders 
have outstanding heritabilities, estimated between 60% 
and 80% (1). Recent genome-wide association studies 
(GWAS) have just started to shed light on the genetic ar-
chitecture of these complex traits (2,3). According to the-
se studies i) SCZ and BP are highly polygenic disorders, 
ii) thousands of genetic loci contribute to the disease risk 
and iii) common variation explains an important propor-
tion of these complex traits (4).

Polygenic risk scores, a.k.a. risk profile scores (RPS), 
summarize the joint risk effect of such common risk va-
riants. Recent studies have shown the outstanding repli-
cability of the influence of RPSSCZ on schizophrenia risk in 
independent populations (2).

However little is known about the biological processes, 
cellular pathways and/or cell types underlying such a po-
lygenic risk.
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SCZ and BP patients show a similar profile of RPSScz and 
RPSBp (Figure 2). Likewise SCZ and BP patients also show 
similar patterns in the cell type-specific RPS. None of the 
RPSOligod, RPSAstro, RPSMicro or RPSNeuro is significantly incre-
ased/decreased in SCZ or BP patients (Figure 3).

Each patient has a specific cell type signature of risk 
(Figure 4). The profile of genetic burden estimated with 
the different RPS changes from one patient to another.  

The results of this descriptive study suggest that cell-
type-specific genetic factors might be useful to dissect 
subgroups of patients. The entity of such subgroups still 
needs to be ascertained at the biological, phenotypical 
and clinical levels.

The sample under analysis consists of 218 schizo-
phrenia and 163 bipolar disorder patients belonging to 
the KFO241 cohort (www.kfo241.de). All these patients 
were genotyped using the Infinium PsychArray Bead-
Chip (Illumina®). The Psycharray contains 265,000 tag 
SNPs, 245,000 Exome markers and 50,000 markers 
associated with common psychiatric disorders.

For the calculation of the different RPS, SNPs were 
selected using an initial training sample and used to 
construct a score in our independent replication sam-
ple by forming the weighted sum of associated alleles 
within each subject. See Figure 1.

Cell type-specific gene-sets were defined by high-
throughput RNAsequencing of primary mouse brain 
cells differentiated in vitro into oligodendrocytes, 
microglia, astrocytes and neurons.

Thresholds for polygenic scoring

Thresholds for polygenic scoring

R
PS

  x
 C

EL
L 

TY
PE

R
PS

  x
 C

EL
L 

TY
PE


