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Revvity is born of a single-minded pursuit: to help 
improve human health by bridging the gap between 
science and people through precision and care.

We innovate and collaborate to empower our 
partners to see science in unexpected ways that 
deliver breakthrough results.



Revvity’s Cell & Gene Therapy Research Portfolio
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CRISPR-Cas9
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and proteogenomics

Cell viability, potency 
and yield

Cell and AAV 
characterization and QC

Total-Seq

LabChip AAV empty/full

VIRAL VECTORS



CRISPR gene editing Base editing

GENE DISRUPTION BY A DSDNA BREAK
• Indel formation to disrupt gene sequence

• complex population of indels

GENE MODIFICATION BY POINT MUTATIONS
• Creation of stop codons or splice site disruption for knockout

• Introduction of single base conversion
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The gene editing evolution is now
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1st generation Cas enzymes
Gene disruption by a dsDNA break

2nd generation base editing
Gene modification by point mutation

• creation of stop codons or splice site 
disruption for knockout

• not reliant on dsDNA break
• introduction of single base conversion

New generation Pin-point  
base editing system

❑ Predictable, precise and efficient single 
and multi-gene editing

❑ Simultaneous knock-in and knockout in a 
single reaction

❑ Nuclease and deaminase flexible

❑Modular control over target and editing 
window to specifically reach your gene 
of interest 

✓

✓

✓

✓



Why choose the Pin-point system?

Novel, patented aptamer-
recruited base editing 
platform that can be 
optimized for your research

Modular, tunable system 
helps you to reach your 
targets of interest

Exemplary safety profile with 
reduced unintended impact on 
cell viability or functionality
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What is the Pin-point system?

3 component system
1. RNA-guided enzyme

2. Deaminase and recruitment protein

3. Guide RNA with aptamer

Demonstrated advantages
❑ Multiplex gene editing including knock-in and 

knockout with high efficiency and safety

❑ Validated performance in T cells, iPSCs, and HSPCs

❑ Mix-and-match for target specificity and efficiency
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✓

✓

✓

nuclease

RNA aptamer

aptamer binding protein

*Schematic depicts nCas9 configuration

Based on a patented aptamer-recruited base editing arrangement

1
2
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Base editing terminology
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aptamer

aptamer binding protein

“Base editing window”

“Bystander editing” is any 
editing other than the target 

base of interest

nCas9/rat APOBEC is most 
likely to edit C’s in positions 4-7

“Off-target editing” is any 
editing other than at the locus 

that is targeted



The Pin-point base editing technology is accelerating 
therapeutic development research
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www.ncbi.nlm.nih.gov/pmc/articles/PMC7898459/pdf/crispr.2020.0035.pdf
https://doi.org/10.1089/genbio.2021.0010

https://www.biorxiv.org/content/10.1101/2023.06.20.545315v1
Press release

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7898459/pdf/crispr.2020.0035.pdf
https://doi.org/10.1089/genbio.2021.0010
https://www.biorxiv.org/content/10.1101/2023.06.20.545315v1
https://news.revvity.com/press-announcements/press-releases/press-release-details/2023/Revvity-Announces-New-License-Agreement-for-Next-Generation-Base-Editing-Technology/default.aspx


Validated 
performance in 
primary T cells



Highly efficient and precise multiplex T cell editing
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No indel 
formation

Base Edit Cas9
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Pin-point  base editing system is highly efficient and avoids 
potentially catastrophic DNA damage 



Strong safety profile in T cells
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A cleaner and safer approach to multiplex gene editing in T cells
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No impact on T cell health
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High multiplexing does not compromise cellular health or yield

Single Multiplex
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Validated 
performance in 
iPSCs



Base editing with a Pin-point system in iPSCs
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Edited iPSCs are stable with no growth defects when cultured 
up to 100 days and retain differentiation potential
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Multi-gene editing in iPSCs
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High base editing 
efficiency at target loci in 

a multiplex setting
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Edited cells are viable
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Strong safety profile in iPSCs
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A cleaner and safer approach to multiplex gene editing in iPSCs

Target 3

Undetectable translocations after multiplex 

base editing with a Pin-point system

in-silico predicted translocations 
previously validated in T cells Tar

get
 3

:T
ar

get
 4

Tar
get

 2
: O

T

Tar
get

 2
: T

ar
get

 4

Tar
get

 2
: T

ar
get

 3

0.00

0.05

0.10

1

2

3

4

5

Tr
an

sl
o

ca
ti

o
n

 f
re

q
u

en
cy

 (
%

)

Pin-point

Cas9



Validated 
performance in 
HSPCs



Highly efficient base editing in HSPCs
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High level of editing achieved 
with optimised conditions 

Pin-point base editing system achieves high level of editing in 
HSPCs with high purity of C to T conversion 

High level of editing and purity 
achieved at the target site 
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Therapeutic editing of HSPCs with the Pin-point platform 
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Pin-point  base editing system achieves therapeutic editing in HSPCs

*qPCR data expressed as HBG/HBA and 
normalised on expression in control 
samples 

*

*

https://doi.org/10.3389/fgeed.2021.618406


Uniquely capable 
of complex 
engineering
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Insertion of a transgene by non-aptamer nicking gRNAs
CAR in TRAC 

Base Editing with aptamer gRNAs
Knockout B2M, CD52, PDCD1

One transfection 
Pin-point deaminase

Pin-point aptamer gRNA (3)
Nickase Cas

Nicking gRNAs (2)
Donor insert template

target 1
target 2

target 3

A solution for complex engineering
One-step simultaneous knock-in and multiple knockout in T cells
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The Pin-point platform is efficient and accurate for concurrent transgene 
insertion and multiplex base editing

Multiple proteins are 
knocked out

… while enabling 
protein knock-in

Biological replicates = 2                       *Normalized to controls
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Pin-point  platform
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The Pin-point platform can deliver payloads equivalently to 
standard Cas9 or nCas9 knock-in strategies
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Insertion of a transgene
in B2M (promoter-less GFP)

Base editing 
Knockout CIITA

&

Plasmid

High level 
of B2M 

knockout 

High level of 
transgene 
knock-in

… and base 
editing

(CIITA KO) 

The Pin-point platform enables one-step simultaneous knock-in and 
multiple knockout in iPSCs
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Flexibility for 
target optimization



nuclease

RNA aptamer

aptamer binding protein
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The modular Pin-point platform can be customized to combine optimal components for 
a wide range of base editing applications

11.53%
1.55% 0.53%

0.10%
1.78%

7.68%
1.10%

75.73%

Of that 21%, about ¼ could be 
addressed with existing platforms 

in 2020*

NGG NNNRRT NGAG

NGCG NGAN NGN,GAW

TTTV Unreached SNVs

Most pathogenic SNVs with potential CBE correction are 

not reachable with published systems*

*Graphed from data published by Lavrov et al. BMC Med Genomics 2020 

optimize efficiency
reach more targets

ability to multiplex
optimize editing 
window

6%
10%

48%

5%

21%

About 21% of hSNVs
leading to monogenic 

disorders can be 
corrected with a CBE*

A-T to C-G C-G to A-T C-G to T-A

A-T to T-A A-T to G-C

Choose components for locus-specific optimization

Schematic depicts nCas9 configuration
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The Pin-point platform enables utilization of a variety of RNA-guided nucleases, 
which can be further optimized for editing efficiency

A B C D E F G H I J
Enzyme activity nickase nickase nickase deactivated deactivated deactivated deactivated deactivated deactivated deactivated

Demonstrated nuclease 
activity in mammalian cells ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Demonstrated with the 
Pin-point system ✓ ✓

In 
progress ✓

In 
progress ✓

In 
progress ✓ ✓

In 
progress

sgRNA optimized
✓ In progress In progress ✓ ✓ ✓

Enzyme optimized
✓ ✓

Confirmed at multiple targets 
(2+) ✓ In progress ✓ ✓ ✓

Demonstrated in multiple cell 
types (2+) ✓ In progress ✓ ✓

Demonstrated with multiple 
deaminases (2+) ✓ ✓ ✓

Type II Type V

A benefit of modularity of the Pin-point platform
Demonstrated compatibility with numerous nucleases



Preliminary evaluation of a deactivated Type V enzyme 
with the Pin-point base editing system
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Increased activity achieved through design of the guide RNA scaffold persists 
over multiple targets and cell types 

gRNA scaffold evaluation Validated at two 
target sites

Validated in two 
cell types

Read the full Application Note

https://horizondiscovery.com/-/media/Files/Horizon/resources/Application-notes/base-editing-modularity-app-note


The Pin-point platform configured with the compact 
Type V effector protein dCasMINI
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Target site 1

Target site 2

Read the full Application Note

https://horizondiscovery.com/en/gene-editing/pin-point-base-editing-platform/technology-licensing


Preliminary evaluation of a nickase Type II enzyme 
with the Pin-point base editing system
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The Pin-point platform effectively supports optimization of the editing window 
by selecting the best guide RNA and deaminase pairs
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Read the full Application Note

https://horizondiscovery.com/-/media/Files/Horizon/resources/Application-notes/base-editing-modularity-app-note


The Pin-point system is a transformational next-
generation gene editing technology

Highly effective editing platform, 
even for complex edits

Versatile technology modular and 
capable of generating locus-specific 
effects for novel therapies

Improved safety compared to 
standard CRISPR-Cas9 systems
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Access Pin-point base editing

Licensing

Licenses for therapeutic 
development

Comprehensive support

Collaboration opportunities

34

Research Reagents

Synthetic off-the-shelf reagents

Validated controls

Custom guide RNAs

Services

Tiled pooled screening

Functional genomics

Cell models

https://horizondiscovery.com/en/gene-editing/pin-point-base-editing-platform

BaseEditing@HorizonDiscovery.com



Pin-point base editing reagents – now available to all 
researchers

35

nuclease

RNA aptamer

aptamer binding protein

What’s included?

nCas9 mRNA
APOBEC mRNA
Synthetic sgRNA

Protocols for T cells & cancer lines, technical manual
Comprehensive technical support

• Validated Control sgRNAs to knockout 
CD52, PDCD1, TRAC

• Non-targeting control sgRNA
• Custom sgRNA for your target

Reagents available at horizondiscovery.com

https://horizondiscovery.com/en/gene-editing/pin-point-base-editing-platform/base-editing-reagents/sgrna-custom-control-form


We are a visionary partner in developing 
technologies and solutions across disease 
research pathways.

Here for a healthier humankind.
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Revvity.com
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