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CRISPR Innovation Journey at IDT

Oligo Manufacturer: DNA and RNA Oligonucleotides

Oligo Manufacturer: Guide RNAs

Alt-CRISPR Systems & Workflow Developer: Knock-out (NHEJ), Knock-in (HDR), Edit Analysis Workflows

Therapeutic oligo
@ Cas12a (Cpf1) system manufacturing & services for

® K‘Q@‘;f;eé;:tgﬁ'sm clinical applications

@ Electroporation Enhancer

@ ATTO™ tracrRNA 550 @ Fluorescently-labeled World’s first mRNA-
’ Megamer DNA tCasQRrII\ILjA(\:Ieases and . ICH Q7 .. based personalized
; Fragments racr S Program i CRISPR therapy
’SEA oligos & ® cRNA @ Genome Editing Detection Kit i ! Launch i
p CIramers i tracrRNA : L Cas12a Ult ‘ HDR Enhancer v2 | i
H H H as12a Ultra ! !
i i @ HiFi Cas9 nuclease Y nhuclease i !

1987-2014 2016

@ HDR Enhancer Protein
1

@ '3 CRISPR ‘ HDR Design Tool -
'= nucleases ! ® ’ Off-target analysis services
| @ HDR Donor oligos HDR Donor Blocks !

@ Caso nuclease @ s9RNA ! HPLC gRNAs and

additional modifications

@ Custom guide RNAs i
‘ HDR Enhancer v1 ‘ Cas9 mRNA

@ CRISPR library design tool

@ JRNA sequencing services

All products indicated on this slide, with the exception of the drug substance manufacturing capability, are for research use only. Not for use in
FIDT diagnostic procedures. Unless otherwise agreed to in writing, IDT does not intend indicated products to be used in clinical applications and does not

warrant their fitness or suitability for any clinical diagnostic use. Purchaser is solely responsible for all decisions regarding the use of these products and ® First to market
DR EC e OEE any associated regulatory or legal obligations. The information in this presentation is confidential and proprietary. No part of the presentation may be used, 4
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Off-target nomination - collaborations

Regular Article

IMMUNOBIOLOGY AND IMMUNOTHERAPY
Targeting a cytokine checkpoint enhances the fitness of
armored cord blood CAR-NK cells

May Daher,'* Rafet Basar,'* Elif Gokdemir,' Natalia Baran,” Nadima Uprety,' Ana Karen Nunez Cortes,' Mayela Mendt,’

Lucila Nassif Kerbauy,'3* Pinaki P. Banerjee,’ Mayra Shanley,’ Nobuhiko Imahashi,’ Li Li," Francesca Lorraine Wei Inng Lim, Mohsen Fathi,’
Ali Rezvan,? Vakul Mohanty.¢ Yifei Shen,® Hila Shaim,' Junjun Lu,' Gonca Ozcan,' Emily Ensley,' Mecit Kaplan,' Vandana Nandivada,'
Mustafa Bdiwi,' Sunil Acharya,' Yuanxin Xi,# Xinhai Wan,' Duncan Mak,? Enli Liu, Xin Ru Jiang," Sonny Ang,' Luis Muniz-Feliciano," Ye Li,'
Jing Wang,¢ Shahram Kordasti,” Nedyalko Petrov,” Navin Varadarajan,’ David Marin, Lorenzo Brunetti,? Richard J. Skinner,” Shangrong Lyu,”
Leiser Silva,? Rolf Turk,"® Mollie S. Schubert, Garrett R. Rettig, ® Matthew S. McNeill,"® Gavin Kurgan, ™ Mark A. Behlke,' Heng Li,'"
Natalie W. Fowlkes,'? Ken Chen,* Marina Konopleva,? Richard E. Champlin," Elizabeth J. Shpall," and Katayoun Rezvani'

Stem Cell

ellular Therapy and Texas MD Anderson Cancer Center, Houston, TX;
"Department of Stem Cel Transplantation and Cellular Therapy, Hospital Israclita Albert Einstein, Sao Paulo, Brazil; “Human Genome and Stem Cell Research
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Biomolecular Engineering, University of Houston, Houston, TX; d C of Texas MD Anderson
Cancer Center, Houston, TX;"System Cancer Immunology, Comprehensive Cancer Centre, King's College London, London, United Kingdom; *Center for Celland

Balke-Want et al. Molecular Cancer  (2023) 22:100
https://doi.org/10.1186/512943-023-01799-7

Molecular Cancer

Homology-independent targeted insertion
(HITI) enables guided CAR knock-in and efficient
clinical scale CAR-T cell manufacturing

Hyatt Balke-Want', Vimal Keerthi', Nikolaas Gkitsas', Andrew G. Mancini?, Gavin L. Kurgan®, Carley Fowler',
Peng Xu', Xikun Liu', Kyle Asano’, Sunny Patel', Christopher J. Fisher', Annie K. Brown', Ramya H. Tunuguntla',
Shabnum Patel’, Elena Satillo’, Crystal L. Mackall”" and Steven A, Feldman'*

Gheck for
Updates

Gene Therapy, Baylor College of Medicine, Houston, TX; °C.T. Bauer College of Business, University of Houston, Houston, TX; “Integrated DNA Technologies, &
Coralville, IA; *'Dana-Farber/Harvard Cancer Center, Boston, MA; and "Veterinary Medicine and Surgery, The University of Texas MD Anderson Cancer Center,
Houston, TX. /\A
A
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REGULAR ARTICLE € blood advances Original Article
Large-scale GMP-compliant CRISPR-Cas9-mediated deletion of the CO' ! Iparatlve analySIS Of CR'SPR Oﬁ target
s discovery tools following ex vivo editing of CD34*
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Molecular targets for therapy
malignancies

© The Author(s) 2023
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An “off-the-shelf” CD2 universal CAR-T therapy for T-cell

Jingyu Xiang(®', Jessica M. Devenport’, Alun J. Carter’, Karl W. Staser'~, Miriam Y. Kim', Julie O’ Neal (3", Julie K. Ritchey',
Michael P. Rettig’, Feng Gao®, Garrett Rettig®, Rolf Turk(®® Byung Ha Lee(®°, Matthew L. Cooper(®’

Molecular Therapy

| Methods & Clinical Development
Original Article

Leu

Increasing CRISPR Efficiency
and Measuring Its Specificity in HSPCs
Using a Clinically Relevant System

L] mmfi
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Pharmacological interventions
enhance virus-free generation
of TRAC-
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replaced CAR T cells
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Gene replacement of a-globin with

p-globin restores hemoglobin balance in
p-thalassemia-derived hematopoietic stem and
progenitor cells
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Vivien A. Sheehan?, John F. Tisdale?, Daniel P. Dever '™ and Matthew H. Porteus ©'%

[_4/\

ARTICLES

https://doi.org/101038/541591-021-01284-y

(Bt eups]

nature
COMMUNICATIONS

) Check for updates

ARTICLE

CRISPECTOR provides accurate estimation of
genome editing translocation and off-target
activity from comparative NGS data
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The right product to align with your development journey
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2-steps for off-target asses:

Step 1: Nomination (UNCOVERseq™)
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GOAL: Identify genomic sites where cleavage is occurring
* Must be sensitive and genome-wide
* Sensitivity is critical at this stage, as these results are
used to build the confirmation panel in step 2
* Various methods described in the literature:
* Computational
* Cell-based
* Biochemical

Image above from Maeder and Gersbach, Mol Ther. 2016

INTEGRATED DNA TECHNOLOGIES

Step 2: Confirmation (rhAmpSeq™)

—— moG®eo don

GOAL: Confirm nominated cleavage sites in edited cells that

have clinical associations

* Looks for more than just cut sites by assessing actual
mutations at those locations

* Indels, translocations, large deletions, etc.

* Some nominated sites may not occur in a clinically-
relevant context, so confirmation helps determine those
that are most critical to consider

For research use only. Not for use in diagnostics or therapeutics. 7



IDT’s genotoxicity assessment covers current recommen
with orthogonali

Off-target nomination needs: Nomination

*Two orthogonal methods In cellulo In silico
. . - . . Optional: In-house model Optional: Unbiased edit distance
UNCOVERseq and in silico nomination
*In silico can be our method or client SUPplied Site prioritization/selection
*Annotation of potential risk of off-target regions for
pri oritization Off-target nomination report A
Recommended confirmation panel
, , Translocation Amplicon
Off-target confirmation needs ] Pree
_ _ Confirmation Detection Sequencing
*Small indel detection (PASTA) (rhAmpSeq)
*Defined analytical performance
*Chromosomal aberration detection ‘
*Defined analytical performance

N
Off-target confirmation report
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IDT’s genotoxicity assessment covers current recommen
with orthogonali

*Off-target nomination needs: Nomination UNCOVERseq

*Two orthogonal methods ~ Incellulo nsilico
Optional: In-house model Optional: Unbiased edit distance
*UNCOVERseq and in silico nomination
*In silico can be our method or client supplied Site prioritization/selection
°An.no.tz.;1t|o.n of potential risk of off-target regions for Off-target nomination report N
prioritization Recommended confirmation panel
Translocation Amplicon
Off-target needs Confirmation Detection Sequencing

*Smallindel detection (PASTA) (rhAmpSeq)

*Defined analytical performance
*Chromosomal aberration detection ‘
*Defined analytical performance
A
Off-target confirmation report
>XIXIDI

INTEGRATED DNA TECHNOLOGIES 9



UNCOVERseq has an industry leading balance of sensiti

IDT uses a modified and improved version of the original GUIDE-seq methodology (UNCOVERseq™)

UNCOVERseq outperforms
existing GUIDE-seq methodology
across the same sites
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Accepted in Nature Communications

UNCOVERseq offers the best balance on sensitivity and precision for
detecting true off-target sites compared to other methods

50
100=- ®
SITE-seq UNCOVERseq § -
- 80— 0 = 407
> AlD-seq .cHANGE-seq S5 ¢
EMX1 S sod @ UNCOVER-DL é T 30-
-= w - —
% CIRCLE-seq (@ INDUCE-seq - § .
8 40- Olitag-seq S o 207
£ 0
DIG=eq  GUIDE-s Y ol 5% ¢
207 suss| < 107 [
e é
FANCF 0 1 | | | | 0"'?||||||||
O 20 40 60 80 100 SOSLEELNS
Precision SO Wor e s
, OGOy XX
200+ sites sampled from up to 10 S ¥ o

nomination empirical methods

INTEGRATED DNA TECHNOLOGIES FOR INFORMATIONAL PURPOSES ONLY. The data provided are for informational use only and should not be used as the sole basis for any critical decision making. The data generated are based on assay procedures thathavenot 10
undergone full validation; formal design and development activities are ongoing.



Use of IDT’s promiscuous nomination model serves as a sensitive proxy
for clinical conditions

.. . N —~
Clinical Promiscuous S
conditions conditions g S 100-
[
=M™
RAG2 RAG1 = O 80-
) ) B AIt-R 2-part XT gRNA HEK293-Cas9 =D g
)
—— = - [] Alt-R sgRNA HEK293-Cas9 % % 60—
*  T-cells *  Integration cell line & = [J' Alt-R 2-part XT gRNA HEK293 RNP ::, c
* HIFIRNP *  StableWT Cas9 I Alt-R sgRNA HEK293 RNP c~ 40-
o) J®]
7] Alt-R sgRNA HSPCs RNP (l_) 9
- ®
[ c 20 .
o E
;\l’lil:t“l!:)ﬁ';r?c Clinical Development Shap'ro et al' 2020 é\%r I_ o 0
Original Article \o : I I I
o o o
£ £ Increasing CRISPR Efficiency Sv (o() W
i b and Measuring Its Specificity in HSPCs {f’ \Q 00
B ® Using a Clinically Relevant System A’
Cell line
Literature precedent on cell lines and increasing ~99-100% of off-target events in clinically
levels of promiscuity being a suitable proxy relevant cell lines/conditions are nominated in a
model cell line that is overly promiscuous
\ Low frequency off-target nomination
Harder to detect Easier to detect q y g
IDT FOR INFORMATIONAL PURPOSES ONLY. The data provided are for informational use only and should not be used as the sole basis for any critical decision making. The data generated are based on assay procedures that have not 11

INTEGRATED DNA TECHNOLOGIES undergone full validation; formal design and development activities are ongoing.



Process controls limit false-negatives and instill

Potential response from | sqy there are no off-target effects for Potential reviewer response:

therapeutic developer: my gRNA in the conditions of interest!”
P P Vg f “Great, what were the analytical bounds of what

you should have been able to detect during the

‘ protocol?”
“| expect analytical sensitivity down to at least 0.04%
- editing. This is confirmed with a parallel positive
control. 7QO% of positive control site.s. were nomin.a-ted Metric Value
Our process (40) ranging from 57% to 0-04%. editing with sufficient # Sites meeting confirmation criteria 40
tag integration in my system of interest.” % Confirmed sites nominated 100%
Max % OTE editing nominated 51%
(o)

J 27/0 1 Min.% OTE editing nominated 0.04%

Max % OTE editing missed N/A

Off-target
nomination

Experimental gRNA Tag Integration QC

@ Nominated (+) Confirmed (+)

34% < 3 2 5 A Nominated (+) Confirmed (-)
o O Nominated (-) Confirmed (+)
J & 10004 60-plex 100
- ]
° i 2 __ 10
+ Control gRNA g 1004 Off-target 3T
Pre-nominated off-targets S . Confirmation ==
«  Pre-confirmed off-targets 5 109 i £
o ] D& 04
(o)) 1 E o
= 00
whd > '
S < 0.01
1]
o 0.1 1 | 1 1
° 0 20 40 60 80 0
Rank 0 001 01 1 10 100
I ) Average % UMI On-target
FOR INFORMATIONAL PURPOSES ONLY. The data provided are for informational use only and should not be used as the sole basis for any critical decision making. The data generated are based on (Nomination)

INTEGRATED DNA TECHNOLOGIES
assay procedures that have not undergone full validation; formal design and development activities are ongoing.



IDT’s genotoxicity assessment covers current recommen
with orthogonali

Off-target nomination needs: Nomination

*Two orthogonal methods In cellulo In silico
. . - . . Optional: In-house model Optional: Unbiased edit distance
UNCOVERseq and in silico nomination
*In silico can be our method or client SUPplied Site prioritization/selection
*Annotation of potential risk of off-target regions for
pri oritization Off-target nomination report A
Recommended confirmation panel
, , Translocation Amplicon
Off-target confirmation needs ] Pree
_ _ Confirmation Detection Sequencing
*Small indel detection (PASTA) (rhAmpSeq)
*Defined analytical performance
*Chromosomal aberration detection ‘
*Defined analytical performance

N
Off-target confirmation report

>XIXIDI
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Review of nominated targets ensures proper customization &
prioritization for programs

Recommended Panel
sites Consultation + synthesis
Off-target nomination | Ee— supplementation + - Off-target confirmation

sign-off

* Example sign-off / acceptance criteria going to confirmation
*150 sites included; maximum of 24 pools
*More sites / pools possible, but cost may change

*>85% of assays with >10,000x coverage

Sites included in panel

* Two re-designs included to ensure we meet this # - e

*100% of Tier 1 and 2 sites with >10,000x to be attempted
*Two re-designs included to meet this (even if 85% met)

rhAmpSeq Panel Design

*Panel specifications
*Which off-targets in which pool

* Off-targets prioritized to attempt on-target/top off-targets get pooled
together

>XIXIDI
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IDT’s genotoxicity assessment covers current recommendat
with orthogonalit

Off-target nomination needs: Nomination

*Two orthogonal methods In cellulo In silico
*UNCOVERseq and in silico nomination Optionatin-hotse model RS
*In silico can be our method or client SUPplied Site prioritization/selection
*Annotation of potential risk of off-target regions for
pri oritization Off-target nomination report A
Recommended confirmation panel
, , Translocation Amplicon
Off-target confirmation needs ] PHEe
_ _ Confirmation Detection Sequencing
*Small indel detection (PASTA) (rhAmpSeq)
*Defined analytical performance
*Chromosomal aberration detection ‘
*Defined analytical performance

N
Off-target confirmation report

NNNNNNNNNNNNNNNNNNNNNNNNN 15



On-and-Off-Target editing quantification
rhAmpSeq™ CRISPR Analysis System

rhAm workflow
A)/ pSeq worktlo N\ B) rhAmpSeq 1000-plex
Step 1: rhPCR Blocker : = H
A, 50 Panel Uniformity Benefits
rhPrimer 44.5
Aclivuﬁo;ocf rhPrimers by \_g’ . DNA Template Coverage bins ¢ Customizable: rhAm pseq pa ne1 bUilt frOm
RMNase H2 Cleavage B <o . . .
'l TN primer 40 B oo o user-provided or IDT-nominated loci
apn . 0.2x - 0.5 . . .
Amplification by DNA N— = e 1on * Technical support: technical consultation
Polymerase ju] 5% — 1.5% !
'l TN Q B 15x-25x for panel design
a 30 2.5% = 5x
Step 2: Universal PCR rhPCR Amplicon % B 2505 * Results: comprehensive results report
(1 hr) . © . . P
P7 Index Primer :é 2 * Performance: high analytical specificity and
S sensitivity; detect translocations using

Index rhPCR amplicons

with P7 & P5 universal ‘ P5 Index Primer rhAmpseq data

primers Individual 1X SPRI purification 10

Quantify each rhAmpSeq library
\ for normalization and sample pooling / 0
DT FOR INFORMATIONAL PURPOSES ONLY. The data provided are for informational use only and should not be used as the sole basis for any critical decision making. The data generated are based on assay procedures that have not 16
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Downstream confirmation requires rigorous analytical standards

which IDT provides

Potential response from therapeutic developer:

“My off-target confirmation showed no
evidence of off-target editing”

- “My method’s efficacy varies based on read depth. 100% of my most

at-risk sites (Tier 1 and 2) should be accurate to sub-0.2% with >95%

sensitivity. 100% of sites have at least the ability to be annotated
accurately to 1% editing frequencies with >95% analytical

Potential reviewer response:

“Great! What were the analytical bounds of what you
should have been able to detect executing the
protocol?”

Myth: 0.1% editing is detectable using NGS

sensitivity” Truth: Actual editing frequencies detectable is highly dependent on
. - method used, DNA sequence motif variability and sequencing depth.
o n 100
.ot 2 -@ 100000x
PU‘O\\CO ot'\O“ E 80— B 50000 Ti Coverage Depth
@0 Eg § T st00k >0k >10k >k >k
% 22 60 -A- 10000x .
2 3 7 5000x )
3o 40-
o @ 1000x 3
~
= 20 4
Specificity = 99.9-100% 5
0 | | | | |
00 0.2 04 06 08 1.0 6
% Indels (known)
&!‘Q]ﬁ: FOR INFORMATIONAL PURPOSES ONLY. The data provided are for informational use only and should not be used as the sole basis for any critical decision making. The data generated are based on assay procedures that have not 17

undergone full validation; formal design and development activities are ongoing.



IDT’s genotoxicity assessment covers current recommendat
with orthogonalit

Off-target nomination needs: Nomination

*Two orthogonal methods In cellulo In silico
*UNCOVERseq and in silico nomination Optionatin-hotse model RS
*In silico can be our method or client SUPplied Site prioritization/selection
*Annotation of potential risk of off-target regions for
pri oritization Off-target nomination report A
Recommended confirmation panel
, , Translocation Amplicon
Off-target confirmation needs ] Pree
_ _ Confirmation Detection Sequencing
*Small indel detection (PASTA) (rhAmpSeq)
*Defined analytical performance
*Chromosomal aberration detection ‘
*Defined analytical performance

N
Off-target confirmation report

NNNNNNNNNNNNNNNNNNNNNNNNN 18



Amplicon sequencing allows sensitive detection of translocat

rhAmpSeq + bioinformatics pipeline (PASTA)

On target

High-throughput translocation detection down to 0.01%

frequencies with strong concordance to ddPCR compared
to other methods

Amplicon T —> I -~
| . . . .
: . O'II'1 -
Amplicon 2 Publication in preparation
|
Amplicon 3 , o2 . 100-5
l : ] 100- 60-plex panel Read Depth
Editing c 10
Translocation Ontarget g -:g 80— -@- 500000x
. n targe —_ .
On target F:0T1 R—» : — 8 IS 1 _; .E" o 100000x
) OT1 (o) >
OT1F:0T2R — | =) 3 = 60—
OT1 F:On target F otz I — % E 0.1 i ® © 50000x
Count Matrices + - 7p}
l Statistical Testing °\° 001 R2=O 81 -@- 5000X
Sig. event #1 Sig. event #2 Event Count ' _ 20 —
en 1 400 3 Spearman r =0.77 -@- 1000x
@ CTL 2 300 0.001 BRI EEEELLL EELELLL BELEELLL 0
g 200 0.001 0.01 0.1 1 10 100 o
0 0.01 0.1 1
ol 100 % Translocation
0 .
L (ddPCR) %Translocations
Event # l
% Translocation Calculation
INTEGRATED DNATE(!B:!; FOR INFORMATIONAL PURPOSES ONLY. The data provided are for informational use only and should not be used as the sole basis for any critical decision making. The data generated are based on assay procedures that have not 19

undergone full validation; formal design and development activities are ongoing.



IDT’s genotoxicity assessment covers current recommen
with orthogonali

Off-target nomination needs: Nomination

*Two orthogonal methods In cellulo In silico
*UNCOVERseq and in silico nomination Optienal:in-hotse modet Optional: Unbiased edit distance
*In silico can be our method or client supplied Site prioritization/selection
*Annotation of potential risk of off-target regions for
pri oritization Off-target nomination report A
Recommended confirmation panel
, , Translocation Amplicon
Off-target confirmation needs ] Pree
_ . Confirmation Detection Sequencing
*Small indel detection (PASTA) (rhAmpSeq)

*Defined analytical performance
*Chromosomal aberration detection ‘

*Defined analytical performance
A
Off-target confirmation report

INTEGRATED DNA TECHNOLOGIES 20



Off-target confirmation reports come with relevant information
to determine editing and risk

100 A On-larget

Confirmation and quantification of editing
o On- and off-target
o Donor-dependent and independent

Y
o

Gene feature annotation (shown previously)

% Indels
(Treated)

Variant(s) description and effect interpretation 0.1
Significant

« Cumulative off-target burden quantification 0.01 Not significant
o Small indels, SNPs (Base Editors), and SVs 001 01 1 10 100
% Indels
(Control)
Location Avg Edit Frequency P-value Gene Annotation Tier #Donors Nomination Method
chr19:50490620-50490640( -) 13% 3.00E-06 EMCI0  Exon 1 3 GUIDE-seq+ONE-seq
chr14:51095017-51095036( +) 0.70% 0.001 N/A Intergenic 2a 1 GUIDE-seq+ONE-seq

IDT FOR INFORMATIONAL PURPOSES ONLY. The data provided are for informational use only and should not be used as the sole basis for any critical decision making. The data generated are based on assay procedures that have not
INTEGRATED DNA TECHNOLOGIES undergone full validation; formal design and development activities are ongoing. 21



Conclusi:

* IDT currently offering end-to-end genotoxicity assessments for gene editing
* Tailored for IND filings
* Includes off-target nomination and confirmation
* Ala carte available for those that just need one or the other

* IDT services have high performance and well described analytical and process standards
* High reproducibility and experimental set up recommendations guided by empirical data
* Nomination
* Described sensitivity and expected analytical range of nomination using process controls

* Confirmation
* Sub-0.1% analytical sensitivity for confirmation with high specificity (>99%)
* Translocation detection down to 0.1% frequencies

* Consultation end-to-end to ensure you have a strong partner going into IND filings
* Success in IND filings using our process and personnel’s expertise

* Constantly improving methods and quality controls with FDA guidance

* Save internal R&D FTEs for therapeutic development work, leave off-target analysis to IDT as
a partner

>XIXIDI
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Prime Editor Innovation




pegRNA optimization and innova

*Leveraging IDT’s...
* Ability to do high-throughput synthesis long sgRNAs and pegRNAs
* Extensive experience in chemical modifications that increase in vivo stability
* Desire to test PE utility broadly and increase usability genome-wide
* High-throughput analytical and testing capabilities for pegRNA variants

* rhAmpSeq genome editing analysis package

*IDT x115 pegRNA modification provides superior PE performance
* Tested with a systematic analysis of increased chemical modifications
* Chemical substitution appears to universally increase editing
* Cell lines, primary cells, etc.
* Beneficial for all types of edits

* Compatible with CGMP manufacturing

Target Scaffold
UACAGCUUUAUGUGACUAAUGUUUUAGAGCUAGARAUAGCAAGUUAAAAUAAGGCUAGUCCGUU

AUCAACUUGARAAAGUGGCACCGAGUCGGUGCEEUUCECAUUGAAUUCAGUCACAUAAAGC
RTT Edit PBS

: 10b +6 b 13 b
SOXIDT g g g

INTEGRATED DNA TECHNOLOGIES For Research Use Only. Not for use in diagnostic procedures. 24




Chemically modified pegRNAs improve PE efficiency

PE pegRNA optimization - HEK293 - Electroporation - Plasmid PE — 6 uM chemically synthesized pegRNA
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ANDITIOVONVDOECANDTOONDDOTANDNTOONDVDODOLZTNDITIWVONDVDDOTNDTOONDDO-ANNDTOOMNODIO-TNNDTWLWONDDO TN
XX XXX XXX o - - Al ANR00000onsIssssssSTooouuoonuoununoQoeEeEcrcccc QN
x X X X X X XXX XXX XXX XX XXX XXXXXXXXXXXXXXXXXXXXXX XX XXX XXX T % T T %
HPRT 38673 pegRNA modification pattern variants
Target Scaffold
UACAGCUUUAUGUGACUAAUGUUUUAGAGCUAGARAUAGCAAGUUAAAAUAAGGCUAGUCCGUU
- AUCAACUUGAAARAGUGGCACCGAGUCGGUGCEGUNCEOAUNGAAUTCAGUCACAUAAAGC
IDI RTT Edit PBS

INTEGRATED DNA TECHNOLOGIES For Research Use Only. Not for use in diagnostic procedures. 10bp 6bp 13bp



Chemically modified pegRNAs improve PE efficiency

PE pegRNA optimization — HEK293 — Electroporation — plasmid PE — chem. synthesized pegRNA
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38087 38094 38133 38231 38285 38287 38358 38371 38509 38574 38636 38673

HPRT targeting pegRNA modification variants
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Target Scaffold
XXX XXX XK XXX XXX XXX XXCGUUUUAGAGCUAGAAAUAGCAAGUUAAAAUAAGGCUAGUCCGUU

AUCAACUUGAARAAGUGGCACCGAGUCGGUGC RRRRRARRRRGAAUUCK XXX XXX KKK XXX

RTT Edit PBS
10 bp +6 bp 13bp
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IDT Engineered PE mRNAs improve editing efficiency

*Where we started to where we are today
PE mRNA — HEK293 - Electroporation — 6 uM x115 pegRNA-HPRT-38673

°PE2
25
* starting construct miug
®m0.5ug
IDT PEV1 B0.25 ug
*IDT PE with IDT RTase 20 m0.125 ug
*IDT PEV2
*IDT PE with optimization and partial protein engineering ;j 5
*IDT PE V3, V4, and V5 > ] T
>
*IDT PE with optimization and complete protein ‘8’) L
engineering U%J 10
° Future-state constructs
* mRNA expression optimization .
Target Scaffold
UACAGCUUUAUGUGACUAAUGUUUUAGAGCUAGAAAUAGCAAGUUAAAAUAAGGCUAGUCCGUU 0 - - -
AUCAACUUGAAAAAGUGGCACCGAGUCGGUGCEEUUCECAUIGAATUCAGUCACAUAAAGC PE2 IDT PE VA1 IDT PE V2 IDT PE V3 IDT PE V4
RTT Edit PBS
10bp  6bp 13bp PE mRNA variants

>XIXIDI
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ACAT2: Substitution +6 Gto T (iPS cells)

40
35 o . . .

* Dose dependent editing activity
30 *  Boost Prime editing with higher

pegRNA concentration

* Upto~7% indel
* 0.5 ug mRNA dose data consistent
lI J II lI II lI with previous testing

0 ]0.0625 0.125 0.2 0.5 0.0625 0.125

N
(6]

% editing (NGS)
= N
(6] o

=
o

(5]

o

mRNA (ug)
1 uM pegRNA 6 UM pegRNA

gl: substitution-+6Gto T

B % indel M % intended edit

=6 (3x nucleofection and replicate plating)
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