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Call for PhD Applicants in Life-Like Molecular Systems and DNA Nanoscience 
 
Prof. Andreas Walther 
A3BMS: Adaptive, Active and Autonomous Bioinspired Material Systems 
Department of Chemistry, University of Mainz, Germany 
www.walther-group.com 
andreas.walther@uni-mainz.de  
https://scholar.google.com/citations?user=C80MTEkAAAAJ&hl=en  
 
Open Project Call: A PhD thesis provides you with the opportunity to make steps towards scientific 
independence and maturity, and to define you as a capable scientist for different career options. 
Realizing your science is one of the most important points for a successful PhD thesis.  
Along these lines the Walther Lab at the University of Mainz offers up to three PhD researcher positions 
in a topical call for Life-Like Molecular Systems and DNA Nanoscience. Take your chance by identifying 
what you want to do and by defining and proposing your short project. 
 
The Walther Lab  is an internationally leading 
lab focusing on the development of static and 
dynamic self-assembling systems inside and 
outside equilibrium and on their connection to 
bioinspired and life-inspired materials 
research. Our future efforts are directed 
towards fueled and feedback-controlled non-
equilibrium systems to realize next-
generation, adaptive, active and autonomously dynamic soft molecular material systems with the 
ultimate goal to achieve life-like properties. In the framework of our research streams on Life-Like 
Molecular Systems and/or DNA Nanoscience, we wish to recruit up to three PhD researchers based on 
individual short proposals.  
 
A selected overview of our recent achievements can be found here: 
 
General Reviews:  

1. ATP-Responsive and ATP-Fueled Self-Assembling Systems and Materials Adv. Mater. 2002629 
(2020). 

2. From Responsive to Adaptive and Interactive Materials and Materials Systems: A Roadmap Adv. 
Mater. 1905111 (2019)  

3. Materials Learning from Life: Concepts for Active, Adaptive and Autonomous Molecular Systems 
Chem. Soc. Rev. 46, 5588 (2017). 

 
Research Opportunity 1 – ATP-driven Non-Equilibrium DNA Systems: 

1. Programmable Dynamic Steady States in ATP-Driven Non-Equilibrium DNA Systems Sci. Adv., 5, 
eaaw0590, (2019). 

2. Pathway Complexity in Fuel-Driven DNA Nanostructures with Autonomous Reconfiguration of 
Multiple Dynamic Steady States J. Am. Chem. Soc. 142, 685, (2020). 

3. ATP-Powered Molecular Recognition to Engineer Transient Multivalency and Self-Sorting 4D 
Hierarchical Systems Nat. Commun. 11, 3658 (2020). 

4. Programmable and Chemically Fueled DNA Coacervates by Liquid-Liquid Phase Separation using 
Transient Multivalent Interactions, Chem 6, 3329 (2020). 

5. Deng, J., Walther, A. Fuel-Driven Transient DNA Strand Displacement Circuitry with Self-Resetting 
Function J. Am. Chem. Soc. 142, 21102 (2020). 
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Research Opportunity 2 – DNA-based Mechanoadaptive Materials: 

1. Scalable One-Pot-Liquid-Phase Oligonucleotide Synthesis for Model Network Hydrogels J. Am. 
Chem. Soc. 142, 16610 (2020). 

2. Modular Design of Programmable Mechanofluorescent DNA Hydrogels” Nature Commun. 10, 
529 (2019). 

3. Bottom-up Design of Model Network Elastomers and Hydrogels from Precise Star Polymers 
Polym. Chem. 10, 3740 (2019) 

 
Research Opportunity 3 – DNA Protocells 

1. Pathway-Controlled Formation of Mesostructured all-DNA Microgels and their Superstructures 
Nat. Nanotech., 13, 730 (2018).  

2. Functional and morphological adaptation in DNA protocells via signal processing prompted by 
artificial metalloenzymes Nat. Nanotechnol. 1856 (2020). 

3. A Modular Fluorescent Probe for Viscosity and Polarity Sensing in DNA Hybrid Mesostructures 
Adv. Sci.  2003740 (2020). 

 
Research Opportunity 4 – Open Topic along the lines of Life-Like Molecular Systems and/or DNA 
Nanoscience: 
Check our homepage, recent reviews and recent publications on 
https://scholar.google.com/citations?user=C80MTEkAAAAJ&hl=en 
Topics proposed completely out of our research agenda can unfortunately not be considered. 
 
Interested in realizing your scientific vision? Join us with a convincing background and research idea! 
As an ideal candidate you are creative, highly self-motivated, ambitious and communicative to excel in 
scientific challenges, and have performed above average in your studies in Chemistry. A previous 
knowledge in systems chemistry, DNA nanoscience, macromolecular chemistry or supramolecular 
chemistry is highly appreciated. We provide you with an inspiring and collaborative team atmosphere, 
cutting-edge infrastructure, and close interaction between supervisor/student. Roughly 1/3 of our 
alumni are on academica career tracks, but no matter where you want to go, we are interested in 
developing your scientific and personal profile. 
 
Your application should include (as a single PDF file)  

1. a short letter of motivation (why do you want to join us and what do you expect from your PhD). 
2. a short but concise research proposal on the topic you would like to follow and what you imagine 

as a starting point or concept for your PhD – if successful in the application process, we will finetune 
and adjust the goals jointly. (2-5 pages). 

3. Your CV including contact details for two references. 
4. A meaningful summary of your master thesis. 
5. A full transcript of your M.Sc. and B.Sc. study records. 

 
The application period starts now and closes end of April 2021. Evaluations will proceed in several 
rounds. Envisaged starting dates are during spring/early summer. The foreseen duration of the PhD 
thesis is 3 years. Salary will be according to German TVL scale with full social benefits.  
 
Contact: Prof. Dr. Andreas Walther (andreas.walther@uni-mainz.de)  
 
 


