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ABSTRACT

CRISPR-Cas9 mediated genome editing systems enable high-efficiency mammalian 

cell engineering. Here we describe the use of Transcriptic’s robotic cloud lab for high-

throughput CRISPR/Cas9-mediated editing of the mammalian genome using synthetic 

single guide RNA (sgRNA) developed on Synthego’s platform.  We present an automated, 

scalable solution that captures the entire workflow for CRISPR/Cas9-mediated editing 

starting with sgRNA synthesis by Synthego to Sanger sequence validation of edited 

mammalian cells on the Transcriptic platform. This rapid workflow allows for analysis 

of gene editing efficiency and can be easily integrated into a variety of downstream 

genome editing applications. Further, it can be extended to other mammalian cell lines 

and is compatible with a variety of commercial CRISPR/Cas9 reagents.  The Transcriptic 

- Synthego collaboration aims to bring together precision and automation to enable 

rapid and cost-effective discoveries to accelerate mammalian cell engineering.

CRISPR-Cas9 WORKFLOW

CONCLUSIONS
Working in concert with Synthego, Transcriptic was able to design and implement a

robust method for on-demand CRISPR-Cas9 mediated editing of mammalian genomes.

Starting with a written protocol by Synthego, it took less than three weeks to automate

the workflow on Transcriptic’s workcells. The robotic platform provides the stability to
create a rapid, robust, and scalable assay for generating and analyzing CRISPR-Cas9

mediated genome edits. Our results show the creation of 16 different complexes in
triplicate, however, the platform is capable of handling several 96-well plates at a time

and capacity can be expanded quickly with simple code edits. This high-throughput

workflow allows for iterative, 8-day cycles of genome editing, analysis, and engineering.

TRANSCRIPTIC WORKCELL

SYNTHETIC SGRNA BY SYNTHEGO

CRISPR-Cas9 GENOME EDITING
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Figure 1. A. CRISPR-Cas9 editing of a positive-control 
gene target (HPRT) in HEK293T cells. Genome editing was 
performed on the Transcriptic Platform, using variants of 
Synthego synthetic RNAs duplexed with Cas9 nuclease 
to form a ribonucleoprotein (RNP) complex. CRISPRmax 
lipofectamine (Thermo) was used to transfect cells. 
Editing efficiency represents an average of T7E1 cleavage 
assay (Thermo) and TIDE1 sequencing analysis used to 
determine indel formation.

Figure 3. Representative monitoring data from Transcriptic’s automated platform. `Thermocycle` instruction data 
from the Genomic cleavage assay provides remote diagnostics to ensure reproducibility and reliability.
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Synthesis and purification of sgRNA or cr/tracrRNA
▽
CRISPR-Cas9 RNP Formation
▽ 
Transfection of mammalian cells with CRISPR-Cas9 RNP
▽
Analysis of editing efficiency
1. PCR primer design and synthesis
2. Genomic cleavage assay
3. Sanger Sequencing

▽
Data analysis
1. Cleavage efficiency
2. TIDE analysis

Figure 2. CRISPR-Cas9 editing of an experimental gene 
target (TRA) in HEK293T cells. Genome editing was 
performed on the Transcriptic Platform, using variants of 
Synthego synthetic RNAs duplexed with Cas9 nuclease 
to form a ribonucleoprotein (RNP) complex. CRISPRmax 
lipofectamine (Thermo) was used to transfect cells. 
Editing efficiency represents an average of T7E1 cleavage 
assay (Thermo) and TIDE1 sequencing analysis used to 
determine indel formation. This target proves challenging 
to edit using annealed crRNA+tracrRNA guides; editing 
efficiency is dramatically improved when using sgRNA 
and further improved upon when chemical modifications 
(2’-O-methyl 3’ phosphorothioate) are added to the sgRNA.

1.  (Brinkman et al., 2014) Easy quantitative assessment of genome editing by sequence trace 

decomposition. Nucleic acids research. PMID: 25300484
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1. Transcriptic Robotic Access Arm

2. BioRad CFX Real-time Thermocycler

3. Tecan Infinite M200 Pro Plate Reader

4. Thermo ALPS3000 Plate Sealer

5. Thermal Regulators 37˚C and 4˚C

6. Thermo Multidrop Reagent Dispenser

7. Tecan Omni  Single Channel Pipette

8. High Capacity Plate Handoff and Storage


