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Biological Machinery as Sensors
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Molecules for DNA Modification
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Genomic Mutation Write

Zinc fingers

Fokd “u 0, )
e Cas9 E}
"% okl chw;Es

VS

— ACA
— TGT —
s N Cost per temperature sensor: $1
correct ligation misalignment
<~ \ ™, o
Aca aca Ca Cells grown in bioreactor: 10e10 cells
TGT TGT T
| |
fllin exciston Cost of bioreactor run: $10,000
—_AcacA A Cost per cell: $0.000001
— TGETET T
No change Duplication Deletion

Top and bottom: Esvelt & Wang, Mol Sys Biol 2013;

Leclercq et al, Genome Biol Evol 2010



Nucleic Acids as Memory Storage
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eed for Genome Encoded Mutations

Patient's oral cavity is supplemented Soil is supplemented with
with data-logging bacteria. Bacterial data loggers data-logging bacteria.
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Genome Encoded Mutation Memory

Cas9 protein recognizes and complexes with TFEB-
induced gRNA to target GEMM. <
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Single Invertase Memory Module [SIMM)
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Genomic Nucleic Acid Memory
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Accumulated Indels
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Tandem Repeat GEM Amplification
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NGS Sequencing of GEM

GEMM Indels from U6 Expression of gRNA
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Indel Fraction

Inducible Pol IT Guide Transcription

GEM Indels from TNF Induced gRNA Expression
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Nucleic Acid@-Sensing Guide RNA
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AND Logic Demonstrated in a
Nucleic Acid-Sensing Guide RNA
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