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This pre-meeting tutorial has been designed to cover topics relating to both sessions in the main 
workshop program, and to the field of mammalian synthetic biology in general. The tutorial is 
intended for graduate students, postdoctoral fellows, and faculty who are either new to the field 
of synthetic biology or who wish to add exciting techniques to their current projects. The tutorial 
will comprise of a series of informal discussions divided by topic, each lasting 50-60 minutes. 
Each topic will be introduced in a forum that is designed to elicit questions and facilitate 
discussions. Towards that goal, we will send tutorial participants a survey before the event to 
collect questions and discussion requests related to each topic. Presenters are invited to include 
and address these questions in their presentations.  
 
The following are the sessions that will take place in the pre-meeting tutorial: 
 
Topic 1: Sensing. Julius Lucks 
This session will focus on the general topic of sensing, with special consideration of how sensing 
can be achieved with engineered parts and how sensing may be coupled to cellular decision-
making. Questions to be addressed include: what are the relevant performance metrics for 
evaluating sensing, and for making comparisons across sensing platforms? How does one match 
sensing needs with application? How does noise affect sensing, and how can this be managed?  
 
Topic 2: Engineered receptors and tissue development. Leonardo Morsut 
Stem cell differentiation is a complex process that is difficult to control. Using genetic circuits to 
tightly regulate dynamic gene expression patterns has the potential to improve desired 
differentiation outcomes. This session will discuss stem cell differentiation, tissue development, 
and the challenges of controlling the differentiation of multiple cell types that make up various 
tissues. 
 
Topic 3: Challenges in gene expression. Tara Deans 
When you finally have your genetic circuit built, that’s when the fun begins, right? (sigh). 
Unfortunately, genetic circuits can silence over time, making it frustrating and impossible to do 
the cool experiments that you mapped out. In this session we will discuss different methods to 
put circuits into mammalian cells, and the challenges of circuit stability over time.  
 
Topic 4: Protein engineering. Danielle Tullman-Ercek 
Engineering customized biological functions can often be enabled by engineered proteins, and 
doing this successfully requires matching a desired function with the appropriate protein 
engineering approach. This interactive session will cover strategies for protein engineering, 
including both design-driven and evolution-enabled approaches, from library design to screens 
and selections. Particular attention will be given to developing methods for coupling your desired 
function to a protein engineering-compatible readout, including those based on protein splitting, 
degradation, and phosphorylation. 
 


