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Research programme and achievements 

Brain disorders affect nearly 15% of the population, and yet the vast majority of new 
neurotechnologies never make it out of the lab. We develop first-in-class technologies 
that can be deployed widely to accelerate neuroscience and reduce the number of people 
suffering from brain disorders. To do so, we combine our core technical competency in 
neuroengineering with an expertise in biotechnology entrepreneurship that is unique 
among academic labs, allowing us to identify more important unmet needs and deploy  
solutions more rapidly. 

 
Our first projects address major unmet needs in drug delivery, diagnostics, and 
multiomics. We are developing a new generation of viral vectors to allow gene therapies 
to be delivered to the human brain without brain surgery, to enable a new generation of 
cures for autism, epilepsy, and neurodegeneration. We are developing a new platform 
technology for mapping the cell-type and circuit organization of the brain at the single-cell 
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Major Awards, Honours and Prizes  

Regeneron Prize for Outstanding Research (Finalist, 2020); Hertz Foundation Thesis Prize 
(2020); STAT Wunderkind Award (2019); Newman Entrepreneurship Prize (2019); NSF 
Graduate Research Fellowship (2015); Summa cum Laude (Haverford College, 2013); 
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Irradiant Technologies, Scientific Advisory Board (2020-present). 



level, so that we can identify and understand subtypes of schizophrenia and depression 
and develop more targeted therapies. Finally, we are building a medical device that will 
allow for rapid and minimally invasive sampling of the cerebrospinal fluid, with the goal of 
enabling everyone to get an annual, risk-free liquid biopsy for Alzheimer’s disease. 

 

Research outputs 

S.G. Rodriques*, L.M. Chen*, S. Liu, E.D. Zhong, J.R. Scherrer, E.S. Boyden**, F. 
Chen**. (2021) RNA Timestamps identify the age of single molecules in RNA 
sequencing. Nature Biotechnology 39, 320-325. DOI: 10.1038/s41587-020-0704-z  
We invented a method for inferring the age of individual RNAs from a single endpoint 
sequencing experiment. By aggregating over many RNAs, we were able to infer when 
promoters were active in the history of a cell, with single-hour time resolution. 
 
S.G. Rodriques*, R.R. Stickels*, et al. ( *Co-first authors). (2019) Slide-seq: A 
scalable technology for measuring genome-wide expression with high spatial 
resolution. Science, 363(6434): 1463 – 1467. DOI: 10.1126/science.aaw1219  
We invented the first spatial transcriptomic technology to provide transcriptome-wide gene 
expression information with single-cell spatial resolution. This method has now been 
requested by more than 100 laboratories. 
 
S.G. Rodriques, A.H. Marblestone, E.S. Boyden. (2019) A theoretical analysis of 
single molecule protein sequencing via weak binding spectra . PLoS One, 
14(3):e0212868. DOI: 10.1371/journal.pone.0212868  
We laid out an approach for inferring the identity of N-terminal amino acids by observing 
binding and unbinding events of weak and unspecific N-terminal amino acid binders 
(NAABs). Designing highly specific NAABs is a major bottleneck for protein sequencing 
which can be overcome using our method, and a company is using our approach.  
 
D. Oran*, S.G. Rodriques*, R. Gao, S. Asano, M. Skylar-Scott, F. Chen, P. Tillberg, 
A.H. Marblestone**, E.S.Boyden** (*Co-first authors, **co-last authors). (2018) 3D 
nanofabrication by volumetric deposition and controlled shrinkage of patterned 
scaffolds. Science, 362(6420): 1281-1285. DOI: 10.1126/science.aau5119  
We invented a new 3D nanofabrication technology that functions by nanofabricating 
patterns of material inside a hydrogel using diffraction-limited optics, and then shrinking 
the hydrogel isotropically to obtain 3D nanostructures with feature sizes down to ~30nm. 
Because the hydrogel serves as a scaffold for the nanostructures, this method can be 
used to create arbitrary geometries of conductive metals, which is usefu l for designing 
antennas that cannot be fabricated with any other process.   
 
S.G. Rodriques*, A.H. Marblestone*, J. Scholvin, J. Dapello, M. Mankin, D. Sarkar, R. 
Gao, L. Wood, and E. Boyden (*Co-first authors). (2016) Multiplexed neural 
recording along a single optical fiber via optical reflectometry. J.Biomed.Opt. 
21(5):57003. DOI: 10.1117/1.jbo.21.5.057003  
We proposed a neural recording probe based on detection of the free carrier dispersion 
effect in an semiconductor waveguide using optical reflectometry. The probe could 
achieve readout of >1000 independent neural recording sites with a 20um x 20um cross-
section. However, the material requirements are currently beyond widely available 
fabrication capabilities. 
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