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Digital Genome Engineering - Unlocking the Unlimited Potential of Biology 
Inscripta Team, *Nandini Krishnamurthy

To fuel the pace of discovery through 
CRISPR editing, the research 
community requires tools to efficiently 
deliver precise edits at the gene, 
pathway, and whole-genome level.  
Unfortunately, current editing 
techniques suffer from limitations in 
scalability, efficiency, diversity of edit 
types, and accessibility. The Onyx 
platform developed by Inscripta Inc., 
dramatically increases the scale of 
Digital Genome Engineering and 
simplifies the complex editing workflow 
for biologists. The platform offers an 
end-to-end solution from design to 
diversity generation – including 
software, reagents, benchtop 
instrument and analytics. Using the 
Onyx platform, we have performed 
high-throughput diversity generation 
with up to 200,000 edits across the 
genome in both coding and non-coding 
regions to improve lysine production in 
E. coli and 130,000 edits in yeast to 
improve tyrosine production. Inscripta’s 
technology has also fueled large-scale 
discovery of genotype-phenotype 
relationships in antibiotic resistance 
and abiotic stress responses. This 
should have far-reaching benefits for 
agricultural and bio-industrial science, 
healthcare, and alternative energy.

UMAP Clustering 
2,800 genes x 7 edit types x 3 treatments

• 4191 Genome-wide targets: all E. coli genes
• 5 promoter ladder of varying strengths
• Genome-wide Knock-outs
• 25,000 Total designed edits; 7 libraries

Edit variety x Genome-wide x Stress Panel
• No treatment
• 0.02M NaCl
• 0.06M NaCl
• 0.2M NaCl

Category Edit strategy #Edits

Synthetic 
introns Insert synthetic introns 5

SNPs Revert unintended 
syn6 SNPs to WT 12

LoxP sites Remove LoxP sites 69
Stop 
codons

Change stop codons 
back to WT 30

RE sites Revert restriction 
enzyme changes 41

PCR tags Remove PCRTags 328

• 936 designs per library
• Redundant designs used
• Multiple edit types:

§ Insertions
§ Deletions
§ Swaps

• 37% average edit efficiency
• >93% design coverage

200,000+ designs in E. coli
130,000+ designs in yeast
Diverse Edit Variety
•Genome-wide KO
•Genome-wide promoter/terminator ladders
•Genome-wide TFBS
•Targeted saturation mutagenesis
High-throughput screening with Mass Spec
Shallow sampling yielded new discoveries
17 Novel genome-wide targets in E. coli
25 Novel genome-wide targets in yeast
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KO Pathway Promoter

E. coli Lysine screening

18,000 isolates screened

Yeast Tyrosine screening

7,000 isolates screened
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Story 1: Salt stress
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25K Biological Responses

BetT

choline

betaine 
aldehyde

glycine
betaine

BetA

BetB

BetI

Periplasmic 
glucan 

biosynthesis
Osmolyte 

biosynthesis 
and turnover

OpgH

Regulation of 
gene 

expression

ProX

Osmolyte 
transport

glycine
betaine

ProP

Ion 
transport YnaI

RpoE

GlrK

Other 
osmolarity-
responsive
physiology

LoiP

kdpA

kdpD

trehalose glucose
TreF

OsmE

L-glutamate

L-glutamyl-
L-cystine

glutathione

GshB

GshA

Enriched

Depleted

GO: cellular response to osmotic stress 
(p=0.021)

Metabolic Engineering: Onyx™ platform 
rapidly discovers novel targets for high-
value amino acids

Synthetic chromosome 6: Rapid engineering 
to identify edits correcting growth defect 

Osmotic Stress: Biological responses 
observed across genome-wide KO and 
promoter libraries
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Number of Genomic Locations
100 101 102 103 104

Number of Edits

105+

104
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Protein Engineering

Site Directed 
Mutagenesis

Pathway Engineering

Expression 
Engineering

Gene Knockout

Gene Knock-in

Genome-wide Base Editing

Genome-wide Knockout

Classical Mutagenesis

Genome Engineering

Genome Discovery

Inscripta offers an elegant solution for genome 
engineering at unprecedented scale

•Edit types
§Coding & non-coding
§Insertion
§Deletion
§Swaps

•Biological Variation
§Knockouts
§Saturation mutagenesis
§Promoter swaps
§Terminator swaps

Genome scale

96 partitions
(well-based)

Microtiter Plate Cells
100,000+ partitions

(cell-based)

gRNA Donor

cut paste&

Barcode

track&

gRNA Donor

cut paste

Genome engineering and discovery require greater 
scale and broader varieties of edit types

Onyx™ Digital Genome Engineering Platform 
delivers scale, precision and variety 

Tyrosine: 25 novel targets identified 
across the genome
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Round 1 (2 months)
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Compounded Fold Improvement Over WT Parent Strain
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Round 2 (3 weeks)
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Compounded Fold Improvement Over WT Parent Strain

dapA E84T + dapA J23100 (10,400X)

dapA E84T + glnD J23100 (1,300X)
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Compounded Fold Improvement Over WT Parent Strain

Round 3 (5 weeks)

dapA E84T + dapA J23100 + glnD J23100 (14,000X)

Lysine: Iterative cycles on Onyx Platform 
greatly improved phenotype

Collaborators: Leslie Mitchell and Jef Boeke

Promoter RBS Terminator
Gene

Onyx Platform Edit Variety

InscriptaEngineer
(Design)

engineered cell library

NGS assays for genotyping
Engineered 
Cells

Pooled or 
Isolates

Sequence

Analyze

InscriptaResolver:
genotype à phenotype

Des
ign

Generate

Te
st

Learn

Onyx instrument + kits
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Position on Chr 6

Log2(Fold Change) > 4

Log2(Fold Change) < -4

MOB2 SAP155

SMC1


