
 
 
PhD Thesis “Computational Biology / Biomimetics” 

in the DFG-funded SFB / TRR 141 (Stuttgart, Tübingen, Freiburg): "Biological 
Design and Integrative Structures" 

Project B02: Evolutionary processes driving biological variation and diversity 
as models for exploratory digital design tools in architecture 
 
Biological evolution drives morphological diversity via genetic variation. This results in a high 
level of adaptation, performance and resource efficiency. However, “biological design” arising 
from evolution is often counter-intuitive and unexpected in a non-linear way. Similar to natu-
ral evolution, architectural design is an open-ended process exploring possible solutions and 
not just a mere optimization problem. In order to navigate the vast and dynamic design 
space, most design methodologies in architecture are based on a more typological approach, 
which is often limited in its potential to explore the full range of design variants. In contrast, 
the dynamics of biological evolution suggest ways of continuously adjust towards new and 
unexplored possibilities. 
 
The aim of this interdisciplinary project is to describe and quantify micro- and macro-
evolutionary mechanisms that drive biological diversity and morphological innovations in 
plants in silico. Based on existing and novel genomic datasets that will be generated during 
the project, plant genomes will be mined for traits and mechanisms shaping biological inno-
vation and diversity. The deduced principles and evolutionary rates will be further studied 
using Digital Life simulations and translated into exploratory algorithms for architectural de-
sign. 
 
The entire project will be implemented in a cooperative effort involving an architectural and 
two biological PhD students. For the computational biology part of the project, we are looking 
for a highly motivated candidate with a Master or Diploma in Biology and a solid background 
in evolutionary biology, computational biology / bioinformatics and genomics. 
 
The successful candidate will work in the group of Prof. Ralf Reski, Department of Plant Bio-
technology, Faculty of Biology, University of Freiburg, Germany. Please visit www.plant-
biotech.net for details.  The work will focus on assembly and annotation of full genomes as 
well as low-coverage and RADSeq genomes for population genomics from Next-Generation 
Sequencing data. Ideal IT qualifications: Perl/Python, shell scripting, R, Grid or distributed 
computing, relational databases. Strong background in computational biology/bioinformatics 
necessary: Sequence analysis, genome annotation, NGS analysis.   
 
We offer a highly interdisciplinary, inspiring and open-minded environment within the newly 
funded Transregio TRR 141 including a strong course- and seminar-program for graduate 
students. Employer is the University of Freiburg. Funding is available for 3 years from Octo-
ber 2014. Please apply with one pdf including motivation letter, CV, list of talks and/or 
presentations, scan of relevant certificates and contact details of 2-3 professionals who are 
willing to provide a reference. The screening process will start on August 25th. 

Please email your application with the subject "TRR141 / B02" to: ralf.reski/at/biologie.uni-
freiburg.de 

http://www.plant-biotech.net/
http://www.plant-biotech.net/

