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School/Department: Department of Forensic Molecular Biology and Department of 
Dermatology, Erasmus MC University Medical Center Rotterdam 

Project Title: Methodological approaches to Phenom-wide association studies with 
applications to skin traits and diseases 

Abstract: Nowadays, it is increasingly demanding for efficient and powerful 
methods to analyze high dimensional genome and phenotype data, 
or so-called Phenom-Wide Association Studies (PheWAS). Testing 
genetic association for millions of genetic markers with a high-
dimensional vector of phenotypes remains a challenging task, with 
prospect of increased power to detect small effects. Some existing 
methods have rarely been compared to the extent of enabling 
assessment of their relative merits and setting up guidelines on which 
method to use, and how to use it. The proposed project aim to 
develop new methods for PheWAS using simulated data. The 
candidate will investigate whether sparse canonical correlation 
analysis has higher power than alternative methods, such as 
regression models with latent confounding factors, while remaining 
computationally tractable for routine use in the GWAS setting.  
 
The candidate will have opportunities to apply newly developed 
methods to real high dimensional data sets comprising dozens of 
highly correlated skin traits/diseases and approximately 15 million 
SNPs. The data set includes human pigmentation traits and a number 
of pigmentation related skin conditions/diseases, such as actinic 
keratosis, melanoma, nevi, freckling, age spots, and skin aging traits. 
These traits/diseases are highly interrelated via partially overlapping 
genetic pathways. Over recent years, the Department of Forensic 
Molecular Biology and the Department of Dermatology at Erasmus 
University Medical Center already began harvesting a number of 
SNPs showing significant association with some traits/diseases. 
These promising results provide a unique opportunity for the 
candidate to start with. Still, many causal DNA variants and the way 
they may functionally contribute to these traits/diseases remain to be 
discovered and illustrated. The successful candidate will work on 
extensive genomic and phenotypic data which have been collected 
by us in the Rotterdam Study (Netherlands) as well as by our close 
global collaborators such as in the TwinsUK Study (UK), the Brisbane 
Twin Nevus Study (Australia), the Nurses’ health Study (USA), and 
the Health Professionals Follow-Up Study (USA). The existing large 
datasets (a dozen of thousands of samples) will ensure sufficient 
statistical power given the numbers of phenotypes and genotypes to 
be tested. 



 
Erasmus University Rotterdam, the Netherlands 
CSC PhD 2015 Project Description 
 
 
 
 

The successful candidate will be jointly supervised by the Department 
of Forensic Molecular Biology with expertise on genetics of human 
pigmentation traits and computational genomics and the Department 
of Dermatology with expertise on various skin disorders. The 
successful candidate is expected to obtain a PhD title in 4 years. 

Requirements of 
candidate: 

Master degree: Yes 
 
Essential requirements: 
The candidate is required to have background in in any of the 
following disciplines, at best more than one: biostatistics, 
bioinformatics, computer science, epidemiology, or public health. 
The candidate is required to have excellent programing and 
computing skills. Note that there will be an exam for this. 
 
Desired pluses: 
Knowledge in genetics and human disease; Experience in dealing 
with large datasets; Experience in software package development; 
Authorship on science citation indexed (SCI) publications. 
 
IELTS Grade: 7.0 (minimal 6.0 per component) 
or 
TOEFL: 100 (minimal 20 per component) 
 

Supervisor 
information: 

Assist.-Prof. Dr. Fan Liu 
Group Leader, Dept. of Forensic Molecular Biology, Erasmus MCP.O. 
Box 2040, 3000 CA Rotterdam, The Netherlands 
Visiting address: Wytemaweg 80, 3015 CN Rotterdam, The 
Netherlands, room Ee1067 
Phone: +31 10 70 429 96 
Email: f.liu@erasmusmc.nl 
www.erasmusmc.nl | www.erasmusmc.nl/fmb 
 
And 
 
Prof. Dr.Tamar Nijsten 
Head, Dept. of Dermatology 
P.O. Box 2040, 3000 CA Rotterdam, The Netherlands 
Visiting address: Burg s jacobsplein 51, 3015 CA, Rotterdam, The 
Netherlands 
Phone:+31 10 70 345 80 
Email: t.nijsten@erasmusmc.nl 
 

mailto:f.liu@erasmusmc.nl
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