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TODAY, IDT IS THE LEADING BRAND IN DNA AND
RNA SYNTHESIS

Founded in 1987 by Dr. Joseph Walder

REDWOOD CITY, CA, USA SHANGHAI, CHINA
Sales office

Research and development facility

Largest custom oligonucleotide e TOKYO, JAPAN

manufacturer worldwide Resarh S dvdopmon ity Sales office

>1500 employees |n 9 |OCHtI0nS EVANSTON, IL, USA LEUVEN, BELGIUM SEOUL, SOUTH KOREA
>130,000 active customers

>95% of ordered products are

manufactured and shipped in less than
24 hours

SINGAPORE
Sales office

RESEARCH TRIANGLE PARK, NC, USA SYDNEY, AUSTRALIA

>IXIDI
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THE WORLD’S LARGEST SUPPLIER OF CUSTOM NUCLEIC
ACIDS

>64,000 oligos synthesized every day

Major R&D teams
(~80 employees)
CRISPR

NGS

Genotyping
gPCR

Synthetic Biology
RNAI

Bioinformatics

Major Product Lines

PrimeTime®gPCR Probes, Primers, and Assays Alt-R® CRISPR Systems

Custom

DNA & RNA 8

gBlocks®Gene Fragments

oligos

v

>XIDT

) . . INTEGRATED DNA TECHNOLOGIES
Confidential - Company Proprietary

3




7/ LIRERAMTIIZ DT

NFETEHEART, BN THSER
AR Y. EY. ER. BEY. . . REOEWIERTEE
BHE: WEDELHFIBOHTEL XEBEOHBEORE., EENES
2 FHiE: EDT /) LFEBTEA—YMNMITES., WAWALHZERRE
BEN: A—TYNDAEREL. [ENEHERILE
B AE-BRTEBNEEICZMICAFLEMRBITITAS

BEOEMTIX. REDENTOH ., BELHET, RUKRIEXELGRAZNTTLHIRER
-657:;75\01-:0

T LREDBEDHFERERYBZ T,
(ERICARALGEICIMEBEZES O, BAGTIIEESE0ON—FILRESL)

>XIDT

INTEGRATED DNA TECHNOLOGIES 4

Confidential - Company Proprietary



Alt-R™ CRISPR SYSTEM: A COMPLETE WORKFLOW
F—TIRDTHAY - BEDEE —-—oooooooo—o IR

CRISPR-Cas

HDR

Design Analyze
reagents reagents
4 ) 4 4 . 4 )
Alt-R Cas9 gRNA A'gR gRNAs Alt-R HDR Donor Oligos rhAmpSeq system for
. » Cas9 crRNA:tracrRNA « Up to 200 nt
design tool * Fluorescently labeled CRISPR

* Predesigned guides
» Custom designs
 Design checking

Alt-R Cas9 HDR

design tool

* Friendly Ul

* Empirically defined
design rules

* Integration with Cas9
gRNA designs

rhAmpSeq design
tool

\_

tracrRNAs

* Cas9 sgRNA

» Cas12a crRNA

» Custom ordering for any
gRNA (e.g. pegRNA,
Cas13)

Alt-R CRISPR proteins
« WT Cas9
* HiFi Cas9
* Cas9 nickases
* A.s. Cas12a Ultra
e L.b. Cas12a Ultra
* Fluorescently labeled Cas9

Alt-R Electroporation
Enhancers

* Modified ssODNs

Alt-R HDR Donor Blocks
* Modified to reduce blunt
integration
* Up to 3000 nt
» Sequence-verified
via NGS

Alt-R HDR Enhancer
e V2

Alt-R HDR Enhancer
* Protein

* Multiplexed amplicon
sequencing

CRISPRAItRations NGS

analysis tool

» Cloud-hosted Ul for
analysis of CRISPR
on- and off-target
editing

>XIDT
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2-part gRNA or sgRNA

CRISPR gRNA Synthetic gRNA

Cas? protein

Cas? protein

CRISPR-Cas?
ribonucleoprotein
complex
in vitro transcribed sgRNA

Cas? stable cell line
(IVT sgRNA)

N\r - sgRNA
- / / / l ’ promoter

Cas? mRNA gBlocks® Gene Fragment
( N (sgRNA expression cassette)

> ()

sgRNA expression plasmid
(or Lentiviral sgRNA) /

>IXIDI
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Combined expression plasmid

Cas9 expression plasmid (or combined Lentiviral
expression plasmid)

(or Lentiviral Cas9)
\_ J \ J \
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fEELTORa—)L

1:1
Step 1 a + g gRNA complex formation 15 minutes

v

1:1 &3
&3 |
Step 2 + %jL RNP complex formation 10 minutes

RNP delivery
Lipofection — 10 nM 30-60 minutes

Electroporation — 1-3 uM

Step 3

Microinjection
INTEGRATED DNA TECHNOLOGIES

Confidential - Company Proprietary



CAS9 RIBONUCLEOPROTEIN(RNP)E A&

CRISPR workflow

" Collect
- genomic
DNA

Analyze

>XIDT
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100
90 B Human (HEK293)
B Mouse (Hepal-6)
B Rat(RG2
80 (RG2)
§ 70
a0
©
=
o 60
(5]
2 50
L
5]
2
c 40
-
c
(NN
I~ 30
20
10 1
0
Alt-R™ crRNA:tracrRNA Alt-R™ crRNA:tracrRNA Alt-R™ CRISPR RNP Alt-R™ crRNA:tracrRNA
+ Cas9 plasmid + Cas9 mRNA + Cas9 stable cells

INTEGRATED DNA TECHNOLOGIES
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Alt-R gRNA OPTIONS FOR S.p. Cas9 & A.s. Cas12a

Guide RNAs Cas9 guide RNAs Cas12a guide RNAs
. ARR \Sl Alt-R \S\ AltR AR-R Cas12a J—
raere 2-part ) 2-part XT ) sgRNA crRNA
RNA f " Alt-R CRISPR-Cas9 crRNA Alt-R CRISPR-Cas% crRNA XT Alt-R CRISPR-Cas? sgRNA Alt-R CRISPR-Cas12a crRNA
9 orms & tracrRNA & tracrRNA
C . crRNA crRMNA XT sgRNA crRNA
omponsnts tracrRNA tracrRNA
Si : 36 36 100 A0-44 (41 nt recommended)
ize (nt) &7 67
Annealing Yes Yes No No
required
Stability ++ +++ ++++ +++

Applications

® Cas9-expressing cells
® RNP in most cell types

* Co-delivery with Cas? plasmid/Cas9 mRNA
* RNP under diffeult expermental condiitions (e.g., high nuclease

environments)

o KO/KI, RNP in most cell types
® Casl12a-expressing cells

Confidential - Company Proprietary
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IDT CRISPR-CAS9 GRNA DESIGN TOOL
- SBEDY—ILBYET,

- 1) Search for Predesigned CRISPR: JLFH A R %
Er. TOR.SYM ETS5T71902  BBDOBEBEFEXRR

* 2) Design Custom crRNAs: HRZ L TEEET
BEROEET 55—y MRIE SRS B
SEVEOREFERR

* 3) CRISPR-Cas9 crRNA Checker: BEIFD2—%4 v DHREE
R EIciEEh Tl Bproto spacer BRIIDTHAUEREET S

>XIDT
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g.ermvveeutrge
Alt-R™ CUSTOM CRISPR gRNA LIBRARIES

| Chemically modified guide RNA libraries for CRISPR screening research

Fast turnaround time, flexible Adaptable for different CRISPR Complete CRISPR workflow solution

formulation systems

from custom design o analysis

Alt-R Custom CRISPR gRNA libraries are available for all CRISPR nucleases, including Cas9, Cas12a, Cas13, prime
editing enzymes, and others. These libraries were developed to address the need for better CRISPR screening
solutions. They are chemically modified guide RNAs (JRNAs) synthesized on the IDT proprietary high-fidelity RNA
manufacturing platform to provide high quality, reliable gRNA libraries with fast delivery.

BENEFITS

1. Innovative solution offered by a global leader in RNA synthesis and CRISPR innovation

Reliable, consistent, and fast delivery, with custom formulations available to suit a variety of project needs
Adaptable for alternative CRISPR systems such as Cas12a, Cas13, and prime editing

Enhanced nuclease resistance for maximal editing in Cas9-expressing cells or via ribonucleoproteins (RNP)

o or woN

. Optimized RNA synthesis processes to mitigate cross-contamination risk

PRODUCT SPECIFICATIONS

Features Options

Design

CRISPR systems
Guaranteed yield 0.5 nmol, 2 nmol, 5 nmol, and custom normalized deliverables

Cas9 gRNA formats 2-part crRNA:tracrRNA complex and sgRNA

Custom lengths supported 30-150 nt

Chemical madifications 2-0-methyl RNA, PS linkages, end-blacking Alt-R modifications

Plate types 96- & 384-well PCR, D om, ECHO, custom options available

Multi-guide per well; pooled by genc
Formulation options Arrayed (si NA/well)
Custom formulations upon request

Qc Individual

MS

WT Ca
Supporting reagents & functional analysis G
pipeline (optional) Electr

HiFi Cas9, Cas12a. and Cas12a Ultra

feal for robotics)

G5-based on-/off-target editing analysis)

> WWW.IDTDNA.COM

INTEGRATED DNA TECHNOLOGIES

Confidential -

Alt-R Cas9 CRISPR LIBRARIES

Custom gRNA libraries:

2 part (crRNA+tracrRNA) and sgRNA

Standard offering provides desalted gRNAs, but
purified versions, with custom mod patterns, large
scale deliverables and likewise gRNAs for alternative
applications built on Cas9 (i.e. Prime Editing) can
easily be accommodated

Scales — 2nmol, 10nmol, 50nmol, 100nmol
Available in tube or plates

Custom formats — IDT can support any format to suit
your needs

o  Arrayed — individual guides targeting different
genes in different wells

o  Pooled — multi-guide pooled by gene

Custom Plates — IDT has a variety for you to choose
from including ECHO plates

Need help designing? We can assist.

>XIDI
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CRISPR SCREENS WITH CUSTOM Alt-R gRNA LIBRARIES

Custom library: Alt-R 2-part gRNAs — 4 gRNAs per gene
10 ﬁ —_— _

Custom library: Alt-R sgRNAs — 4 gRNAs per gene
[ o] ]

o

80

70

60
50
40
30

20
10

100

= ——
o ——
80
70
60
50
40

30
20
10

Total Editing via NGS (%)

AURKB ERBB2 GAPDH HIF1A HSPA4
[0 apm rRnP 1 UM RNP

4 uM RNP Nucleofector™ Nucleofection (Lonza) into HAP1 cells, 4 gRNAs )
for 5 genes as 2-part or sgRNA gave >85% avg editing at all target loci >O<IDT

. . . INTEGRATED DNA TECHNOLOGIES 13
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ALT-R™ CRISPR CUSTOM GUIDE RNAS
CUSTOM ORDERING TOOL FOR ANY gRNAs

i *  Online ordering of any custom
vVl You are using the IDT KK portal.
GZD gRNA: including Cas13, pegRNA,

. RNAs f I I
Custom CRISPR gRNA ordering 9 s for novel nuclease systems

OSelect All (ACTIONSS e I Step 1: Enter Sequences (1 item) o Lengths: 30 tO 150 nt
Step 2: Order Custom CRISPR Essentials (O ° Sca|es: 2’ 10’ 50’ & 100 an|S

- items)
" Supports: RNA bases, AL R

Costorm AILR™ S24A 2 e v modifications, 2’0OMe bases, and
Sequence % (5'3) il phosphorothioate linkages
5'MOD~ INTERNAL~ 3'MOD~

ARRL/TArU rGrCrA rUrArG rCrUrA rGrArC rUrArG
rArUrC rArGrA rCrUrC rUrCrU rCrGrA rUrCrA

%
# Bases: 38 (Min:30 Max:150)
GG 44.7% T 64.8°C € DeltaG:-62.25

kcal/mole

>XIDT
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IDT CRISPR PROTEIN ENGINEERING

Cas9 vs. Cas12a (Cpf1)

Alt-R WT Cas9 vs. Alt-R HiFi Cas9
* Problem with Cas9: off-target editing
- Bacterial mutagenesis to evolve high-fidelity Cas9

Alt-R WT Cas12a (Cpf1) vs. Alt-R Cas12a (Cpf1) Ultra
* Problem with Cpf1: low on-target editing
- Bacterial mutagenesis to evolve enhanced activity A.s. Cas12a
+ Actively working on developing mutants of L.b. Cas12a with increased activity

Fluorescent CRISPR fusion proteins:
« Alt-R™ S.p. Cas9-GFP V3, 100 pg
« Alt-R™ S.p. Cas9-RFP V3, 100 ug

IDT-exclusive mutants >O<IDT

INTEGRATED DNA TECHNOLOGIES
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NUCLEASE

Product Name Catalog #

Alt-R™ S.p. Cas9 Nuclease V3, 5 mg 10000735
Alt-R™ A.s. Cas12a (Cpf1) Ultra, 5 mg 10007804
Alt-R™ S.p. HiFi Cas9 Nuclease V3, 5 mg 10007803
Alt-R™ Cas9 Elec Enhancer, 100 nmol 10007805
Alt-R™ S.p.Cas9 V3, glycerol-free, 100ug 10007806
Alt-R™ S.p.Cas9 V3, glycerol-free, 500ug 10007807
Alt-R™ S.p.Cas9 V3, glycerol-free, 5 mg 10007808
Alt-R™ L.b. Cas12a (Cpf1) Ultra, 100 pg 10007922
Alt-R™ L.b. Cas12a (Cpf1) Ultra, 500 pg 10007923
Alt-R™ L.b. Cas12a (Cpf1) Ultra, 5mg 10007924

Large Scale Cas9 Proteins:

Glycerol-free WTcas9v3 - ideal for
sensitive cell lines

As and Lbcas12a (Ultra) - useful for
targeting AT-rich regions without
available Cas9-specific PAM
sequences. Much higher on-target
potency than wild-type A.s. Cas12a
(Cpf1). Can recognize many TTTT
PAM sites in addition to TTTV motifs,
increasing target range. Active at
room temperature, making them
flexible tools for applications
requiring delivery at lower

temperatures. >O<|DT

INTEGRATED DNA TECHNOLOGIES
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A.s. Cas12a ULTRA HAS EDITING ACTIVITY
COMPARABLE TO S.p. Cas9

TTTV NGG
HEK293 Jurkat
100

_ 1 T 71 Cas9/Cas12a
£ 80 RNPs (TTTV PAMs)
o - targeting multiple loci
< 604 delivered by
E electroporation in
S oo HEK293 and Jurkat
£ cells
g
5 20 .
w &

T . A

0 | i | i

2 P &
f g >XIDT |
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A.s. AND L.b. Cas12a ULTRA HAVE INCREASED
TEMPERATURE TOLERANCE

100
90 @ 0.25 uM
E1.0uM
80 @ 4.0 uM —
__70
o
> 60
&\{ 50
_g‘ 40
=
°
S 30
20
10
0
WT Ultra WT Ultra WT Ultra WT Ultra
LbCas12a AsCasl2a LbCas12a AsCasl2a -
30°C 37°C >O< I DT
1

. . .. INTEGRATED DNA TECHNOLOGIES
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IDT FLUORESCENT CRISPR PROTEINS RETAIN HIGH
ON TARGET ACTIVITY

S.p. Cas9 (Cas9 V3, Cas9-GFP, or Cas9-mCherry) was delivered at 2.0 yM RNP into HEK293 cells by
Nucleofector™ Nucleofection (Lonza) targeting sites within the HPRT gene

+ A.s. Cas12a RNP (Cas12a Ultra or Cas12a-GFP) was delivered at a suboptimal dose of 50 nM RNP into
HEK293 cells by nucleofection to achieve a range of editing across the tested HPRT sites

80
70

H Cas9 V3

T7E1 Cleavage (%)

60 L = Cas9-GFP
m Cas9-mCherry

50
40 :
30
20
10 I I

0

38087-As

38094-S

38133-AS

38231-S

38285-AS

38287-As

38358-AS

38371-S

38509-S

38574-S

38636-AS

38673-AS

T7E1 Cleavage (%)

80
70
60
50
40
30
20
10

W A.s. Casl12a Ultra
M A.s. Casl2a-GFP

38455-S 38486-S

38094-S 38104-S 38115-AS 38146-AS 38164-AS 38164-S 38186-S 38228-S 38330-AS 38343-S

: : : INTEGRATED DNA TECHNOLOGIES
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Cas9-GFP ALLOWS FOR VISUALIZATION OF DELIVERY

2 UM RNP delivery by Nucleofector™ Nucleofection (Lonza) into HEK293 cells, imaged ~18 hours after delivery using a confocal microscope

Cas9
V3

Cas9-
GFP

>IXIDT |
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DELIVERY PROFILE IS REFLECTIVE OF EDITING

Cas9 V3 Cas9-GFP
Nucleofection (2 uM) Lipofection (10 nM)  Nucleofection (2 uM)

Er ! SE W = "\1
:w_ /1”; % M M g.; |
.o (5 e \” | E r
== || Sind =l
DENN 35 i b 25 |
e & Hﬁ | 08—: “I
& 3 hl f E | b
- J \ o w' H & f h
aE F'r Ilhl é Jﬂﬂ ﬂ‘. ] Wy / II"h_,_
il 0 w2 IL”ITA:' I ""H"E* Tt il 0 10? 1 ' 10? il 0 10 ITA“ N 10?
2 GFP-A 2 GFP-& 2 GFP-A
= Top 20% mUnsorted HEK293 cells

HPRT HPRT HPRT HPRT

38231 38509 38231 38509

Lipofection Nucleofection >O< I DT
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Total editing measured
by NGS (%)
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FLUORESCENTLY-LABELED tracrRNA

Labeled tracrRNA was duplexed with Alt-R™ crRNA XTs
crRNA:tracrRNA duplex complexed with Alt-R™ Cas9 V3
RNP was delivered into cells using Lipofectamine™ RNAIMAX (Thermo Fisher) at 10 nM
HEK293 cells were incubated for ~18 h at 37°C.

Cells were washed twice with PBS and run on a flow cytometer

o] i %]
Cas9 V3 5 #] £
+ Unlabeled =& 5 B
5 ] &g [EhaF
tracrRNA & ] 2]

T IIHI| T \IIIII| TT \IIIII| T T T TTT] T : E' [ oo LRI | LERRARILL | T T

10? 10? 0* 0 10 102 107 10* 10°
ATTO 488 GFP-A & ATTO 550 PE- A h ATTO R4T Alesea Fluar RAT7-4
200714-500_488 200714-509 550 - 200714-509_§47

1 1 S
Cas9 V3 = a] i
+ Labeled &+ EE EPE
< (ST L
tracrRNA = = E
= 7] 2

T \I\E||2 T T IHHH“ T T T TIT T Q; E '””l T IIIIHIl‘ T ‘”””ls T

|

ATTO488

200714-509 nctr 488

ATTO550

200714-509 netr 5503

ATTOG647

200714-609 netr 6475

1
10? 10
ATTO 488 GFP-A

102
arrdtes0 peA”

BRI

T
102 102 10
ATTOG47 Alexa Fluor B47-4

1o
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ENRICHMENT OF EDITED CELLS USING LABELED
tracrRNA BY FACS

High: Top 20%, Medium 80-60%, Low: Bottom 60% of cells based on fluorescent signal

m High m Medium m Unsorted
__100
2 90
8 80
S 70
2 60
= 50
® 40
a2 30
o 20
€ 10
2 o
T &8 2% 28 23 28 L3 28 28 23 9%,
o 726 @0 @ O 20 o888 Q86 @0 @ O 20 @38
g %52 SE  8E sE 8=&5 9sE SE SE gF  2s S
P SS O« O« O« ©OF5 S5 O« O« O« OS5
38231 crRNA 38509 crRNA
(10 nM RNP delivery by Lipofectamine™ RNAIMAX (Thermo Fisher) into HEK293 cells, >O<|DT
sorted after ~18 hours)
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Confidential - Company Proprietary



IDT SOLUTIONS TO IMPROVE
HOMOLOGY-DIRECTED REPAIR
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USE THE Alt-R HDR DESIGN TOOL FOR OPTIMAL DESIGN

Alt-R HDR Design Tool

Design and order homology-directed repair (HDR) donor templates and assaciated Cas$ guide RHAs for genome editing human, mouse, rat, zebrafish, or C.
elegans targets.

WATCH VIDEO B

Wisualize & specify your mutstion by opening the siiders BES B on the interactive map or input fields below. Need sdditionsl sssistance? Click "Watch video' to learn more,

MCEI Transcript Accession MM_000518.4
Exon BEIntron @B guideRMA W Reference Sequence SNP/MNP Wl Insertion [l Deletion

5226951 5227026

5

dk
6 T/T|C AC/CITTGC[CCClACAGGGECAGTAAC|6EC/A6GACTTCT|[CCTC|A[66A|G|T CAGATGCACCATGEGGTET

CAAGTGGAACG6GGTETCC|CETCATTGCECCGTCTGAAGAEGEASET|CCT/CASTCTACGTGGTACCACA
[ [ L A T v A s| BERE e £ T L v

o+
Start adit € SNP/MNP/Deletion length €
Mutation € @ Select tag (optional) v
Homology arms Left Right ¥ Use default homology &
Mumber of designs € 5 Add silent mutations € ® No @ Yes
Guide GTAACGGCAGACTTCTCCTC

For S.p. Cas® designs, guidelines based on empirical data are used to recommend donors that are associated with guide RMAs that are near the desired mutation
and have both high on-target and off-target scores. For 5.p. Cas% D10A nickase desizns, guidelines based on empirical data were used to recommend paired guide
RMAs that flank the desired mutation, have PAM sites oriented away from the mutation, and have cut sites 37-70 nucleotides apart.

www.idtdna.com/HDRdesigntool

Confidential - Company Proprietary

Alt-R HDR Design tool: a novel
bioinformatics tool for ssDNA
HDR template design

« Human, mouse, rat, zebrafish,
nematode, or custom input

* gRNA selection using IDT Alt-R
gRNA design tool

 Addition of silent mutations
improves rates of HDR

» Supports WT and Cas9 Nickase
(D10A) strategies

« Single or multiple (batch) design

* Alt-R modified donors available

e SXIDT |
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http://www.idtdna.com/HDRdesigntool

Alt-R HDR Enhancer V2

HDR ENHANCER PROTEIN

Cas0 or Casiza (Cpf1)

(Bt ends) n%

(5" ovarhang)

NHEJ HDR
Enhancer V2 [Enhancer Protein
™

| Recruitment of DNA-PK
(Ku70/KuB0 + DMA-PKCS)

=~=

End processing
lrtamis, pol wh, PHKP atc.)

Recruitment of MRN complex J

(MRET/RADS0/NBST) '
'_
End resection

[MRE1 than EXO1, DMAZ « WRN/BLM)

t

Ligation Coating of 3" ssDNA
(MRCCA-YLF, DNA Ligasa IV) [RPA than RADST)

= = e =
=l S

dsDMA Donor
{Radf1 dependant)

=sDNA Donor
{Rad51indapendant)

DMA synthesis

CRISPR-induced double-strand breaks are repaired via NHEJ or HDR. The Alt-R™ HDR Enhancer Protein promotes
HDR by inhibiting 53BP1, making it specific to the HDR pathway, in contrast to DNA-PK inhibitors that enhance HDR
by blocking the NHEJ pathway directhy.

New

Alt-R™ HDR Enhancer Protein

>XIDI |
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HDR ENHANCER V2 OR PROTEIN

IR HDR Enhancer V2 HDR Enhancer Protein
paf ] i F 2B
fEADELS NHE) 25583 HDR @7 L-—=F (53BP1) EAT
fEM = B L ~UL AT L)L (538P1)
2 aeprplcilos HE - Z2%HF0
ORI EOfIE EEEAE (EHD) RNPZ [EIFFEA
Meh < BERES DSBIEELEIT LT VWS DSBREEE

>IXIDT |
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IVDA  REBHAXDTUTL—FDERE (12015& ~

Double-stranded
1 break (DSB)
k’ f generates blunt ends

nsertion by homology-directed repair (HDR) pathway

655DNA donor with ends\

homologous to DSB

(2) dsDNA donor with ends
homologous to DSB

(3) Plasmid donor with ends
homologous to DSB

- /

Confidential - Company Proprietary

*Ultramer®
Oligonucleotide:ssODN F
F—T>FL—F(200mer)

*gBlocks® Gene Fragments
(2AFHDNATS T AUk 125
~3000bp)

- NLBEFER
(Genes 40 /bp)

>XIDI |

INTEGRATED DNA TECHNOLOGIES



HDR FF—T>TJL—bk F&EDH

HDR Enhancer

ssODN Alt-R HDR 45- TESrePar 5-10E % v
Donor 200mer ¥17 560~ H
Oligo/
PSmod
dsDNA Alt-R™ HDR  201- B~ +++ LB R i 3:EfE ~ v
(Efi=4&$H) Donor 3,000bp B
Blocks ¥34,620 or
¥72/bp~
dsDNA Genes 25- KUEL + = il B v
(FRIR) 3000bp.
Tnlt ¥40/bp~

>IXIDI
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RKEWVGAXDRFF—TUTL—FOEE

HDR%h 2 = =
MfE=E (= I h
R~ EHREA = = {E~rh
Off-targetfd A1) XY = 1159 2]

Can modifications reduce the risk of blunt integration with dsDNA?

>XIDT
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SOLUTIONS TO REDUCE BLUNT INTEGRATION WITH
dsDNA HDR TEMPLATES

Double stranded break
A due to Cas9 cleavage

Linear dsDNA HDR donor

Insertion through Insertion through
HOR pathway NHEJ pathway

Homology-dependent Integration Homology-independent Integration

Endogenous double stranded break
B or Cas9 off-target cleavage

Linear dsDNA HDR donor

Insertion through
NHEJ pathway

>IXIDT |

Homology-independent Integration INTEGRATED DNA TECHNOLOGIES
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Alt-R HDR Donor Blocks&Alt-R HDR Enhancer V2D #f A
large HDR insertions$h &k E

HA HDR Insert HA
5 I T strand

3 NT strand

80

70 T
60

50

Alt-R HDR Donor Block

40

30

HDR by MinlON™
long-read sequencing (%)

20

ssDNA, NT strand

10

RAB11a CLTA GAPDH RAB11a CLTA GAPDH

No treatment Alt-R HDR Enhancer V2

ssDNA, T strand

WLong ssDNA (T)  @ELongssDNA (NT) B Unmodified dsDNA @ AIt-R HDR Donor Block

GFP insertion at CLTA
Lonza Nucleofector™ delivery system:
K562 or HEK-293 cells, 2 uM Cas9 RNP, 50 nM ss or dsDNA (GFP tag, 200bp HA), >O< I DT
0 or 1 uM Alt-R HDR Enhancer V2 (24 hrs) (n=4)
. . . INTEGRATED DNA TECHNOLOGIES
Confidential - Company Proprietary For research use only. Not for use in diagnostic procedures.




HDR ENHANCER V2 ALSO IMPROVES HDR RATES
FOR LARGE INSERTIONS

Use of V2 HDR Enhancer with modified dsDNA donors
(Alt-R_1 dsDNA) BHOR @ Blunt

N w H o [=2] ~
o o o o o o

%Insertion (MinlON™ NGS)

-
o

300bp 500bp 1000bp

Insert Size

ENo Enhancer mV2 HDR Enhancer m I DT
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NGSTODAIEA—S &M
rhAmpSeq™ MULTIPLEXED AMPLICON
SEQUENCING FOR CRISPR

ID I The information in this presentation is confidential and proprietary. No part of the presentation may be used,
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CRISPR #R&E A 72— vrDEH
« ZLDWEEE- FRIINT=ATE—S v A F-HAERNADFE M

* In silico®FH'Y— )L
- PHIOEE M. EEGYAFOREEL., FRIAE
s AEEMEDH DA TI—TIENREEET SIn vitro 7vtA
« SITE-seq, CIRCLE-seq % &.
o FRIBENER, O—4 R —F - AR—X D HEEX
« GUIDEseqlZ&® #74—4 " vhshR DA
- HRIDMEIKIZKS. E=H
* rhAmpSegq™ for CRISPR
s YINFILYIR-ToT)AUR=ZADE—YRI ) yF *¢2 NGSHRHT
o A= IyrH AL THDEEMEETE. X K1000BETDAIE2—5 Y FArDIILFTLY
9 ARG H Al BE

>XIDT

. . . INTEGRATED DNA TECHNOLOGIES 35
Confidential - Company Proprietary



EXAMPLE CRISPR EXPERIMENT WORKFLOW

Off-target » rhAmpSeq design,
|[dentification amplification, and sequencing
(Nomination) (multiple conditions, high-throughput)

(stable Cas9, modified gRNAs)

» Data analysis pipeline
(CRISPAItRations)

>XIDT
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WHAT IS rhAmp™ PCR? </ 9 ™

* A novel, proprietary technology developed at IDT EJ\

* More specific than standard PCR RNase H2 cleavage-p °|’

O—I|3—0
 Unique characteristics of rhAmp PCR: RNA base —p ) K A
* Primers are blocked at the 3’ end o

* Primers have a single RNA base near —_s
the 3' end |

* Taq polymerase and RNase H2 are both Ho
required 8 T 1

>IXIDT
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rhAmp PCR TECHNOLOGY INNOVATED AT IDT

BMC Biotechnology (2011) 11:80
amesttotmger

RNA base - Blocking moiety
—

) e
RNase H-dependent PCR (rhPCR): improved !
specificity and single nucleotide polymorphism e A base i x
detection using blocked cleavable primers 3
Joseph R Dobosy, Scott D Rose, Kristin R Beltz, Susan M Rupp, Kristy M Powers, Mark A Behlke™ and — Blocking moiety
Joseph A Walder RNase H2 cleaves w@ R:\‘a; H2

hybridized primers
A

3

DNA polymerase extends Taq polymerase
newly unblocked primers

Target sequence denatures for next PCR cycle

>IXIDI |
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rhAmpSeq DESIGN TOOL

SARS-CoV-2. Don't let up. We'll help.

>OXIDT _ - ==

INTEGRATED DNA TECHNOLOGIES

PRODUCTS & SERVICES ~  APPLICATIONS & TECHNOLOGIES +  SUPPORT & EDUCATION = TOOLS ~  COMPANY

You are using the IDT portal.
rhAmpSeq Design Tool

Welcome to the IDT rhAmpSeq design tool. If you encounter any questions while using the tool, contact applicationsupport@idtdna.com. If you don't see what
you're looking for, submit a request to the rhAmpSeq Custom Design Service here.

Create new design Review design results Dashboard

Application CRISPR gene editing analysis (indels) v 0
Input format Coordinates (BED) v |@
Open tool resources
Species Homo sapiens (human) GRCh38 (hg38) v e Open user guide
Minimum insert size 120 0
Maximum insert size 200 (]

Panel name Name your d

Paste/Type input Upload file

Enter your coordinates separated by tab below.

chr7 12345 12365

4 >XIDT |
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rhAmpSeq DESIGN TOOL

Supported Reference Genomes

Homo sapiens (human)

Homo sapiens (human)

Mus musculus (mouse)

Rattus norvegicus (rat)

Bos taurus [cow)

Bos taurus (cow)

Brassica napus (canola)
Caenorhabditis elegans (nematode)
Danio rerio (zebrafish)

Gallus gallus (chicken)

Glycine max (soybean)
Gossypium hirsutum (cotton)
Oryza sativa (rice)

Solanum lycopersicum (tomato)
Solanum tuberosum (potato)
Sus scrofa (pig)

Triticumn aestivumn (wheat)

Zea mays (maize)

Reference genome

GRCh38
GRCh37
GRCm38
Rnoré.0
ARSUCD1.2
UMD3.1
Bra napus v2.0
WBcel235
GRCz11

o

GRCgbta

Glycine max v2.1

ASMIBT74v1
IRGSP 1.0
SL3.0
SolTub 3.0
Sscrofall.l
IWGSCvi.0

B73 RefGen w4

>IXIDI |
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I a
WT Cas9- HiFi Cas9
expressing cells RNP delivery

Vakulskas, et al. (2018) Nat Med %4:;1(;81 6

onfidential - Company Proprietary

rhAmpSeq TECHNOLOGY AND Alt-R HiFi Cas9
Verification and validation Alt-R S.p. HiFi Cas9 Nuclease V3

Library quantification
Full-time equivalent hours
* Months to days

[ ]On-target editing [ Off-target editing
Worst-case scenario Best scenario
-98 AR ' rhAmpSeq system
< 100 Total editing |{1 Total editing 100 savings:
= « 8 x40 assay designs
g « ~1500 individual PCRs
> 10 10 reduced to <96
_:5 * Master mix
— . DNA
3 1 J
£

>IXIDT |
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[E BT SERKR IS A E TH A AT &E

NWaM5TY,

CRISPR with confidence. EUL [T EBI 5,

Aldevron SpCas? Nuclease and SpyFi® Nuclease ADDTO ORDER

Recombinant Streptococcus pyogenes Cas? nuclease, purified from an E. coli strain expressing the 5pCas® nuclease. Contain N-
and C-terminal 5V40 nuclear localization sequences (sNLS} and no affinity purification tags. Provided in solution at 10 mg/mL.
SpyFi® Cas? nuclease has similar on-target potency to wild-type 5pCas9, but with reduced off-target effects, allowing for more
precise genome editing.

Quantity Product Catalog # Price
sMNLS-5pCas9-sMLS Muclease, 0.25 MG 10017687 ¥44760JPY
sNLS-5pCas9-sMLS Muclease, 5 MG 10017688 ¥744,600 PY
SpyFi Cas? Nudlease, 0.25 MG 10017689 ¥69,700JPY
SpyFi Cas9 Nudlease, 5 MG 10017690 ¥946,500 JPY

Aldevron CRISPRX L7 - @
BLTREZAALU COELTFERBLEBLMERDRE - AFZTO1CE. o ‘~qldevron

AL T7—EHEERADIMETY, RELSHEI L — BEERET,
cGMPTEISEENTHED., RIYB DB ICHELREYE UM —

Confidential - Company Proprietary

GMPJ L —F& ]

—

=

EnT

Aldevron Eureca-V™ Nuclease ADDTOORDER

Recombinant Class 2, Type V CRISPR-Cas nuclease, purified from an E. coli strain expressing the recombinant nuclease. Contains
N-and C-terminal SV40 nuclear localization sequences (sNLS) and no affinity purification tags. Provided in solution at 10
mg/mL. Requires acknowledgment of Limited Use Label License (LULL).

Quantity Product Catalog # Price
0 Eureca-V Nuclease, IMG 10017800 ¥211,500 JPY
0 Eureca-V Nuclease, 5MG 10017811 ¥964,700 JPY

>IXIDI |
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Como-FL3-A :: APC-A

High-efficiency multiplexed T cell editing

Como-FL3-A :: APC-A

No EP/No RNP WT RNP SpyFi RNP
20M 20M 20M
T 15M I 15M 1 T 15M 1
2 1 2 2
S 7] w o
- I 1.0M o FITC-A S5C-H subset I 10M 9 FITC-A S5C-H subset I 10M 4 FITC-A 55C-H subset
g ¥ 2 |
b ] 0.22% w 0.29%
500 K < 500K 9 S00K 9
] i
] . =
0 s ey 0 S -~
0 1 107 100 0 i} o0 w1t 0 1] 10¢ 100 100 WP
Como-FL1-A :: FITC-A Como-FL1-A :: FITC-A Como-FL1-A :: FITC-A
20M 20M 20M
L 15M 4 I 15M 4 L 15Mm
- 3 ] 3
[a) it APC-A SSCH subset i APC-AS5C-H subset i APC-A SSCH subset
o F 1omA 5 1om & 10M 1
A 1 83.0% ;] &
vy vy v
500 K 500K 4 500K
11 e rrey—rrrny L S | 0 Ty
1] AT [V (R (1 o L (O [ N [ S [ 1] 100 107 10fF W

Como-FL3-A :: APC-A

High multiplexed knockout efficiency with wild type (WT) and SpyFi RNP. To knockout both TCR and PD-1, activated human T cells
were electroporated with an equimolar mixture of RNP targeting TRAC, TRBC, and PD-1. Expression was measured by flow
cytometry 5 days post electroporation. Expression was substantially reduced following electroporation with WT or SpyFi RNPs
compared to no electroporated cells,n= 1.

XIDI |
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Reduced off-target effects

15% less at ADCY10, data not shown), n=1.

A B.
4.5 2
4.0 4 ’ 1.8 4
— 15 4 :,;-_.: 1.6 4
% 20 . % 14 4
] 12 4
T 25 £
5 4 0 D opgd
o 45 M
m : ¥ 064
. J=
= 1.0 O 04
O 4 -
0.5 4 [ |
0 04
Mo EP WT SpyF
CLIC2

Confidential - Company Proprietary

LDAH

Figure 2. Fewer off-target events with SpyFi vs WT RNP. S5pCas? or SpyFi Cas? RMP targeting the TRAC locus was transfected into

activated human T cells using Maxcyte electroporation (EP) technology. The frequency of off-targeting editing for reach RNP was

determined by measuring InDel percentages at four off-target binding sites previously identified by iGUIDE [1] . DMA flanking off-target

binding sites in CLICZ, LDAH, ANKS51EB, and ADCY 10 were amplified by PCR, gel-purified, and sequenced by next generation sequencing

(NGS). (&) At the CLICZ locus SpyFi RNP reduced off target editing by 94% compared to WT RNP. (B} Similarly, at the LDAH locus there was

an 87% reduction in off-target editing. At both these loci SpyFi had off-target effects comparable to no electroporation controls. At two

other sites (ANKS1B and ADCY10), off-target editing was generally less frequent but was diminished by SpyFi (339 less at ANKS1E locus, DTw

INTEGRATED DNA TECHNOLOGIES
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CRISPR cGMP gRNA
Manufacturing Overview

For customers looking to accelerate their CRISPR gene editing program from

discovery to clinical trials, our Engineering Run and full cGMP Compliant gRMNA

Manufacturing Services offer a streamlined and regulated solution. Backed by
comprehensive documentation, our guide RNA CRISPR services simplify regulatory

filings, offering a straightforward path to clinical success.

Lab to life changing advances. A/ 5B FEVWUET .

Engineering Run cGMP
Availability Delivery times after placing the order Delivery times after placing the order
Cleanroom Certification not required IS0 8 Clean Room - Certified
Changeover In-place with cleaning validation In-place with cleaning validation
Materials QA release on raw materials QA release on raw materials
Batch Records Draft based on customer’s specifications Based on customer specification

Release Testing Qualified methods Validated methods : : I DT
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1. HiBiT &l&{arh
HiBiT [& NanoLuc LY 7x5—E%E4BILT= 11 7=/E (33 Nucleotide
seq) DB/INBRIRTFLA5
T/ LRET RESBEGEFORMIC/vIM1095E, HIlEBAT LgBIiT &S
LTV T FIILEHT

2. B/ LREIZBITARARDA) vk
*HDR /YO AVMIELI=-hES M 1 ZzRE - ROEEICHIBTES

[REESVNVED /9740 BYZ, DiE- HRE-EEMNICFETESA]

>XIDT
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WRD /v o1 RS EDRE HiBIT Z 5 LA ED DD

5k sgeg P e 7l HIBIT (M3 d
PCR /& —4r ¥ X BRENDD B, HHK. ZN—Ty HE FIFAZ Maa () — HOREUDEAEL!
Western blot HEtEE. BRE - BFEMICES S Bt EEEERA

HKES (GFPE) FIHAE . HORMEHN TH 3 BEERE EEE RA=22NVER (FEE~ESR)

B MREER-EESMOS
AF—F EHEE 2448 BETIFEREE
THDR MENLSWZEEF-IZ“RASEF " THHIHTES

BNV BDEEHTTEE

* FERFTBAMBORIT(REE), JL—LKE (HIBIT (XCZIZIEEIC
BLWGEEREICHERTHIENEELGRAVIMNLGYET, AR—EEICXL
MECKEEBEE. IL—LVIFRBETELWIV /IR AEST (. AT
DBRHBBFEELLE->TLEVNET, SOXIDT
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%l #ROIA—=2J EEEEEL

Stop codon
7L — TAA
G0 ~ 50 40 ~ 50
B—=Fy T
Fu | ! HIBIT {TAA (140 ~ 150bp)

1. HiBIT./ v 27 4 > D DssODN7H A >
(Stop codon =TAAZZE L& T, )

[RAFHIRE
+PCR
@ [ - Protein check
Kl positive
Transfected Cell 1 cellfwell 0/285 clone
m Luc oslitive
5 & 7/150 clone
@ --J : ‘K] ositive
Transfected 2~3000 1~500 1 cell/well 5/7 clone
Cell cell/well cell/well

L T |
/

Luciferase Assay Luciferase Assay Luciferase Assay
(Lytic assay) (Lytic assay) (Lytic assay)

B2. HBTS %ISR/ v 21 RO O—=2 5 >O<IDT
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I (|
ALT-R™CRISPR CAS9 SYSTEM O#JEAERDOBEZ
gRNA:2/ \—FRT L
HlO:ENTORIZYMNRR. 3—FyMEEFRAEIVFA—ILA, RUCasIF /I VEZRA
Alt-R® CRISPR crRNA, 2 nmol (4—4yME{EF) 10,3004
— 2 nmol Alt-R® CRISPR Control Kit 22,120H
+ tracrRNA, crRNA(HPRT). crRNA(Negative), 7514 ¥—t vk, li"y77—» Yo&EHTEMSE
— AIlt-R® S.p. Cas9 Nuclease V3, 100 pg 24,860 ¥57,280~
BlQ: A— Y ELEFRDOAEA. HBWNIENTHORIZYNLSDORERRIZEA
— AIt-R® CRISPR crRNA, 2 nmol 10,3001
— 5 nmol Alt-R® CRISPR tracrRNA 12,160M
— Alt-R® S.p. Cas9 Nuclease V3, 100 ug 24,860H » YoBREMEST
¥47,320~
* AIlt-R® S.p. HiFi Cas9 Nuclease V3, 100 ug 30,200H
¥ Alt-R® Genome Editing Detection Kit, 25 rxn 19,040

M 28— P RTLDIFE . BFeoT-tracrRNAIL., F-ICEBEATSHIDcrRNA(10,300) &—#EICERATEET,

* A TEE L, UM BIZRY30%A T TORSATILF v R—5FE
LTHYET



o

AT
g21a B3 14:00~15:30*
NAFUw FER] REFSE7RE=)— - ®8% (D71-09) /zoom (FREERS)
18 14:00~14:30

(5 LR - BEFREYDIANSE HPSHllRET

AT S MFEE (AR EFRAFANE IR R
G NREE S —)

)#ABTI=HLHIF

s

288 14:30~15:30

[BBENSIRHDY / LARE] -CRISPR> AT AFRBLE
MBATEDIERGST / WRE- B~ LHAET
MeT o LE BFE (IDTHERSH)

&- HALERIRETFEROTT. BEIBEEUTED, OB LHEARCDUTIFRMEZNTL
SHEWMO1IDTT.

==mm AR ESOAT TR SRR OUECATTE SRCESLTUET, =2, RS T2

g TS TER TR MECH T SMERRC B TR AT T ST,

&- ERRECBORNELAS LESSHROE T 7= THEIDTH TR, BNhSI0-2n4210 -
OHEFSEgRNAL L T B2 RasS & 2/ LR EORNA-S 2 TS (ANP) Ei8E~W.T35

=g Alt-R CRISPR SystemE ML TLET. HEMST CICE®SHSAI-R CRISPR System@oHE L.
ATty b o A TP MIIROEEY = LR, SVERALHDRERRD ORI, « Y=L,

el v RO DU T LE T, A AR N S AT TR E ST T

== PR anarrs — =
- 10T Alt-R CRISPR .25 LB (Cas9f Casl2a) ot

- MERTTEEL CERAOMEAHE Castd, CaslZa Ukra

« A A I, ATy R — L

+ JIEERAHRA (HDR)IC &3 w 71 L ERD, VRO
HIRS - 24 — L& Alt-E HOR Donor template(ssDNA &dsDNA}ZDLAT

s FEOERMRICESSER

i

=

s, offl Iriv
onERMEETREET

EMERNEHTO4E21 80 K)ET) BRURL ;¢
+SNCRBEOEIC, Bt ST —#NROinviet

= FEEF—LEAPRE - WREE

FRT ) e S

S KR AZEAZIRELRFLEWELFHY
JIEE T A ) e —

\ L

IDTTIEY / LR EEERRET—-IO—T
Rz 2EHLES

-ERETHAR—K (FE)

T/ LRESFTIE. LW ITEERYRDL
TEATES

"HMBFAEICHEANTND

CREADRRIL, BIET /LWEY R EEE
CHFI RS

O HAH~DHHE- HENEE
order@ctrlab.med.osaka u.ac.jp
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: . INTEGRATED DNA TECHNOLOGIES
intial - Company Proprietary

52



THANK YOU
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HRRZAI—4 7 japan-custcare@idtdna.com
03-4510-4061
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