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“GenSyn”’: A Cycle for Serial Assembly of Very Large DNA

Molecules

David C. Schwartz
Laboratory for Molecular and Computational Genomics, University of
Wisconsin-Madison, Madison, WI, USA

Abstract

The "GenSyn" system provides direct, cell-free, and validated assembly of large DNA
constructs, pivotal for applications in synthetic biology and genome engineering. By
leveraging the unique properties of large DNA molecules, GenSyn offers a
complementary and synergistic approach to traditional cell-based DNA assembly
methods. The system comprises: 1) solid support binding approaches supporting
chemical and enzymatic processes; ii) shear-free fluidic operations; iii) new methods
for enhancing hybridization/ligation yields and iv) validations at the single molecule
level. The GenSyn devices are designed for gentle fluidic operations supporting
assembly and image analysis of large DNA constructs by epifluorescence microscopy.
The first step in the GenSyn synthesis cycle is hybridization of DNA molecules to a
support featuring oligonucleotides covalently bound to a derivatized glass surface.
The hybridization and ligation steps are optimized using physical and chemical
manipulations. CRISPR modified large DNAs are used as coupler molecules,
supporting GenSyn cycles. Overall cycle performance metrics (coupling yields as a
function of cycle number, molecule breakage, reagent retention, timings and
enzymatic activity) are assessed in ways that inform and are guided by computer

models.



