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Acculool™

CRISPR Services

1. Design

® gRNA design service
® Donor design service

2. Construction & Synthesis

® RNP (RiboNucleoProtein): aRGEN & Cas9
® Plasmid: dRGEN-sgRNA & pRGEN-Cas9

3. Donor Synthesis

® Single strand DNA Donor
® Double strand DNA Donor

4. Validation

®NGS In/del analysis
»Mutation detection (T7E1 assay) Kit

Plus. All-in-one Kit

® CRISPR-Cas9 Starter Kit
® Safe Harbor Knock-In Kit
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AccuTool™

Global Leader in Genome Editing Technology

CRISPR-Cas9 ?|=2 1MIEH ZFN (Zinc Finger Nuclease), 2MIEH TALEN (Transcription Activator-Like Effector Nuclease) 2Lt
FHAH0| 1 2EXe! Z=4ot 3MEH Genome Editing Tool Y LIEE CRISPR-Cas9 Al AR target DNAS “F2I6HA| @1AIH Hgfth=

guide RNAZF target DNAZ MEFSH= Cas9 nuclease2 TL44E[01 DNA O|F J1EHE &AM 3| 1 0|21 216H= IS S
RUXE 22 = ASLICEL HIO|QL[0k= REAHHY Y2 =il e EX 60 St AccuToo™S S8l gRNA

CIXIRIEE 2Hd, Cas9 nuclease, Validation”FX| Genome Editing 12 t2| Total SolutionS Xl&&L|Ct.

Background Technology

CRISPR (Clustered Regularly Interspaced Short Palindromic Repeats)-Cas92 O E2| M2

&2, target DNAS US| Z2fH LIS XIQIMOZ DNAJF BEE 2 SO 2M HL} 21t}
JHSSIA| LI O] A|AEIE gRNA (guide RNA)2F Cas9 nuclease® A% |T, RNA STXt 242

nucleases, RGENs) 7 |&0 (2t = E2]LCt

gRNAE= target MU0 fEHO 2 Aeldh= crRNAR} Cas9-bindingE #let tracrRNAZ L EILICHFigure 1). gRNA= Cas92

target £20 2 QHLISH= AehS SHH, target DNA A G0t AEZX O 2 HolefL|C Target DNA MY 3 ZE0l= PAM (Protospacer

adjacent motif) A{Z0] Q0{0F BfL|CH.

gRNAY Cas9 nucleaselt Z2HIE &6t target M| £E0[H O 2 Ze6HH, Cas9 nuclease= PAM A ES Q1AISHD PAM2] 3

bp upstream E20]| 0|5 7 1= 2~f(Double Strand Break, DSB)2 &2 ZILICHFigure 2).

ret

O 2|l REXF HY
BEXMOR OXXt REFS

(RNA-guided engineered

_I:l

Cas9 gRNA

tracrRNA
R Target DNA

CrRNA \goT

PAM sequence
Figure 1. gRNAL} Cas9 nuclease Figure 2. CRISPR-Cas9 system

gRNAE= target specific sequence®! crRNAR, Cas9if complexE O|F= RNA-guided Cas90| target ME2| 3 LTS PAM ME2| (5-NGG-3)
scaffold sequence®! tracrRNAZ A EILICE 3bp upstream £2|E 214510 DSBS & eL|Ct.



DSBE 216 24 DNAS =701 2I5101 I UHHO B & I1x|o| YRS HAPY ELICY,
: Non-homologous end-joining (NHEJ) £ = Homology-directed repair (HDR) pathway.

Donor template0| gi= 82 NHEJ pathway =S S DSB/ F KA & |H, S HX2| coding region LHO| Indel (Insertion and deletion)
mutations| YA S 2 @15t frameshifts 3! premature stop codon@ £ {7 X} Knock-outO] ZHEO{EILIC

2H, HDR pathway:= Donor template?} QUZ U target ME0iA FTOHLL Fe=lot 82 TIAol0 M22 KNS dYE +
USLICHFigure 3).

SgRNA

G

Target DNA

Ll
PAM sequence
Double strand break

YOO ) OOCK

Repair mechanism

indel ssDNA Donor %w%
dsDNA Donor

Non-homologous end-joining (NHEJ) Homology-directed repair (HDR) Homology-directed repair (HDR)

Figure 3. CRISPR-Cas9-mediated DSB repair mechanisms

DSB repair HIHLIZ0]= NHEJ2HHDR pathway? | &5 LICH NHES pathway= DSB2| HTHS 01Z26H= PO A L8 40 [2F Al HLE
Z4%|0] Indel (Insertion and deletion) #1015 PHSL|C} HOR pathway= Donor DNA (dsDNA Donor EE= ssDNA Donor)2| homologous
MEE Soff ot R HXH Q0| PFsRiLICE

Applications with CRISPR-Cas9 Technology

I CRISPR library screening
I Gene therapy | Target validation

| Cell therapy (CAR-T) Human Drug I Cell model
therapeutics discovery I Animal model

Industrial

ALt bioproduction

I Plant breeding I Bioprocess cell line/strain




Bioneer and ToolGen

provide a total solution of Genome editing!

| CRISPR-Cas9 Guidelines

TTAGACCCACCCCHEEE
AATCTGGGTGGGANNEN

TTAGACCCACCCCHEEE

AATCTGGGTGGGANNEN

@ Design CRISPR-gRNA @ Validation

noo@ooa

NHEJ HDR
DSB DsB
ope Template
Target specific tracrRNA
crRNA sequence modm:b(xxx )(X)omom
@ sgRNA synthesis @ Gene Knock-In/Out through
repair system
%r loop
crRNA n tracrRNA
\ /

] i

Target DNA

%)N(f(} é'é

PAM site

© sgRNA + Cas9 Protein @ Site specific DNA cleavage



H[O|2L|0[7} HEfr=
CRISPR-Cas9 A& Jjo|=

I S5 HE S gRNAS CIXIRI(AccuTool™ gRNA design service)stc Cas9 nuclease
£ target DNA MEZ SO 2 M A|RFEILICE

SYJ=aAl RNA-guided Cas9 nucleasedi| 2[sH HTHEI DSBL| 2715 2[ot &' & NHEJ pathway
£ 0|8517| 2I8iA gRNALF Cas9 nucleaseE AHH0f| & B 3! MEHSIO target A
ILOj| HFZ transfectionO| 7 Hs3F HEHZ X|ZSfL|Ct.
®aRGEN (RNP) (AccuTool™ gRNA & Cas9 Protein (RNP))
®dRGEN (Plasmid) (AccuTool™ gRNA & Cas9 (Plasmid))
® 2-part gRNA (AccuCRISPR™ 2-part gRNA)

SYI=3C DSBC| == 2ot & CFE pathwayQ! HDRS 08317 | 2/SiAt= Donor templateE
C|XF2l(AccuTool™ Donor design service) = gRNA, Cas9 THEEEI T SHH| target A
I20]| transfectiondtO FEor =8 & TIsHOF LTt

® Donor synthesis (AccuTool/™ Donor DNA)

+ PS0!I gRNA2}F HDR Donor vectorE 0186104 human AAVST STAF £21/mouse Rosa26 &
HXF 2200 ot= STXIE AfQlet 2~ Q= Safe Harbor Knock-In Kit (AccuTool™ Safe Harbor
Knock-In Kit) EE2F BHFS 2= QUL CE

+ CRISPR A2S M TIfstA T Ao Qo P& Materials@t ProtocolS 2H0Hs 2= 1= All-In-
One Kit (AccuTool™ CRISPR-Cas9 Starter Kit)S =HefL|Cf.

YIS 2F Mutation Detection Kit Ee= NGS AlH|AS E8H, HIAfEl gRNAS| STEXHE R84S
W st =~ Q)= Validation MH|A (AccuCRISPR™ Validation Service)E X|-=2¢gtL|CH

=T AL
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1. Design

AccuTool™ gRNA ! Donor Design Servicee 2ot CRISPR-Cas9 KM AT HES Qlof 220 52 gRNAR} Donors CIARISH
S0tz MH|ALICE

CRISPR-Cas9 ?|=0f|M 7P 528 gRNA C|X}Ql

CRISPR-Cas9 AARLS 08310 RUAE HEY M Fe=ot =2 gRNAS CIAIRISH:S 22 &34l ZatE 0| sl 0 SaeLCt
gRNAE Cas91lt SIS 0|2 tracrRNARL HEIZ QTXIC| target M0 E0|XC 2 Aefsh= 2F 20-nt2] crRNAZ 9% single strand
RNAQILICH gRNAS| target M B = 18O 2 CasO nucleasel| KX targetS HEE = /2B 2 gRNA CIXQ1 8! $H4S CRISPR-Cas9
MM I SQ0H IR EALCE,

Knock-In &&i0i|A 715 23t Donor C|X}Ql

Homology-directed repair (HDR)}2 =23t DSB repair A|ARC 2, %X} knock-in/out, replacement, point mutations 52 < & QU
LICtH QXM|o| EX BE20| target SRS 4USH= Knock-in2 homologous AMZ0| Z&t=l donor templateZ A1J610] DSBS 216122
HDR AABLS S0t RTIHC| FReH HEO| D ts LI,

HIO|RL|Ok= CIXR10] 0242 AFLASS RI8H Knock-In &0 7+ =2 HDR Donor template S CIXR ISH XIS LIC,.

HZ2H2 HDR Donor €2 ssDNA Donor B== dsDNA Donor @B 2 =2 P52l

ol

Target Organism,

Target Gene
0 bp 1bp 2 bp 3 bp
TCCCCACCATGCCTAGCCTTTGG + 1 0 0 13
CCTCACCATGCCTAGCCCTTTGGG + 1 0 0 19
! ! GAGAACTGGTCCCAAAGGCTAGG - 1 0 0 6
2Q AMZH 15 (YUY 71F) 2 YEE EE
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2. Construction & Synthesis

RNA-Guided Endonuclease (RGEN)2 CRISPR-Cas9 A|ARIS J|HHO 2 SFXIM|CH nuclease 2, STAHE S Qo SHAXO| =1¢!
LICt RGENS Cas9zf gRNAZ 45|, target A2(19-20 bps)2t PAM (5-NGG-3) ML QIAISILICE 023 EMO 2 ANXIE
2 RCGENS Soll RTHIe| & FUS e HEY o USLICE FIHEO =, target MB2| E0(XQI HEH2 SoHl in vitro2tin vivo
0| AM SE X HE (knock-in/knock-out/locus deletion)2 R 88 Q2 Sralfgh 2~ QI&LICT

Benefits
2 ‘ U6 ) X. sgRNA
e Highly Specific  Highly Active  Multiplexing . ]
sgRNA expression vector
: X® 59_ O o /17) _. Caco
W
— CRISPR/Cas9 Cas9 expression vector
sgRNA
CRISPR-Cas9 Ribonucleoprotein (@RGEN) CRISPR-Cas9 Plasmid (dRGEN)
® Ready-to-inject ® Ready-to-transfect
® KO animal production by embryo injection ® Plasmid-based system
® Direct delivery into culture cells ® Compatible with general transfection protocols




2. Construction & Synthesis

gRNAZ} Cas9 protein2| RNP complex

M E0[XQI gRNARF Cas9 THEHELS OFE X0 ribonucleoprotein (RNP) 2EHIZ SA45104 in vitro 2F in vivo 2S00 target M
0 245 2H5%t nucleaseS FHeILICE O] Cas9-gRNA RNP S&K= primary cell2t 20 transfection0] 0212 MIZL0M| AFSE
USLICE e transfection O] MIIL LK 04 A|ZF0] &iOf, off-target B2tE X|Awfef = QUSLICE

AccuTool™ gRNA & Cas9 protein (RNP) AH| A= target M|ZLOH| REAHES MES 4= QU= U1 22X0| 10 2H&e S S
Lt

-HFO|2L|0f2| aRGEN

3 iy Sam

O—

N t:ﬁE re HO
=2 Knock-out 22 HE = E"Ep ;* _a| B2 Hij
1O

aRGEN-sgRNA
0 2-Part guide RNA (crRNA:tracrRNA)

crRNA: Target sequence(20 nt)+Fixed sequence

TTTTTTTTTTTITTTITITT

crRNA 5 e 3

3 j 5

tracrRNA
PAM site tracrRNA: Fixed sequence
TTTTTTTTTTTTTTTITITT
CrRNA 5 s 3
> 7k 5'
tracrRNA
%‘)NTG sgRNA: Target sequence + Fixed sequence (100 nt)
PAMssite
: 2-Part guide RNA Single guide RNA
Guide RNA
crRNA:tracrRNA SgRNA
Length-optimized for performance Activate the endonuclease
Features . _
and easy manufacturing for cleavage of genomic DNA
Nuclease Cas9 Protein
PAM sequence NGG
Cutting mechanism Blunt ends

10



2. Construction & Synthesis

Cas9 selection
-Recombinant Cas9 protein selection guide

I1E QBN O 2 A2 E|= Cas9 nudleaseZ, Streptococcus pyogenesti| M KEis19ion,
site0f| £0|H S 2 DSBS Y 97 |= RNA-guided nuclease4L|C}.

Cas9 WT Protein

Cas90f| D10A point mutation=2 =9 219 2, single strand DNA nicks2 YO == QUSLICE

Nickase(D10A) Paired Cas9 Nickase= DNAL| 2f strand0i| SHLA 5 12| single strand nickS 44450 target A|E0{| DSBE 42
Cas9 Protein ZIL|CH 2t2to] A2l Stttof| blunt ends CHAI 21 overhangsO| $344E|0 @Kt integration 2! insertiong f 1P

O =2 Hlofeh == UBLICE

Dead (D10A/HB40A) Cas90{| D10A 2 H840A point mutationsE =2fot 212 2, 0] EHEE% endonuclease 232 X2t target ME0]|
(o)

Cas9 Protei Zefotks S92 JHZ I USLICE 0[2fot E4S 28010 oiiy T RTAL| e =2 AHHIE &,
as9 Protein L =z -
Ofs HMES S ZefA A 5 fUA EH 22 20| M8 - ASLICE

Sniper Cas9 SpCas92| variantsZ, on-target 2 1Pt L0t EXS JFX| 10 QUSLICE
Protein (high-specificity, low off-target)

Cyanine3-Cas9 Cyanine37F EX|E MIE 2 2, Cas9 WT2 Cas9 dead (D10A/H840A) ProteinO| QU&LICE
Protein DeliveryE 217 2012k 2~ /= Cyanine3 &2 HX| &l Cas92 Ma2LIC

Nickase(D10A) Cas9 Dead(D10A/H840A) Cas9

sgRNA sgRNA sgRNA
Cas9 Protein Cas9 Protein Cas9 Protein
DNA %C’ DNA %° DNA
Cleavage Nick Bind
Nick
Cleavage :
Single Double

NHEJ Mutagenesis (InDel) 0 X O (insertion specificity) X
HDR Genome Editing (Knock-in) O (reduced efficiency) 0 X

-Cas9 nuclease

® TransfectionO| 01242 target M| 20| electroporationg S8 0|
JtsgLct
RN OEECT 1 Ml > CasOrf gRNA o1 Qo AL 1O IPH0| TR 910 D2 w2 |
RNP complex SUEXFHEO| IFsRLICE ® Cell-type specific promoter activity2t
® 80 2 MET|= transfection Q! nucleofection EE= SPEkeiLCt,
microinjection MElE I S2[SHL|C, ® Host genome LHOf| 2E2[ZH O 2 4]

ERa I R=r=eg

® Target MIZLOi| chemical transfection S electroporations S5l
gRNA and Cas9O mRNA  EESI=Id Rl E u
® HARHER gloB 2 W= R UXHHEO| 25 RLCE




2. Construction & Synthesis | Plasmid (dRGEN)

Plasmid sgRNA + Plasmid Cas9

AccuTool™ gRNA & Cas9 (Plasmid) AMH|A = QHX HE S S 8%0|1 | P AR S 2= Q1= plasmid 2 [2He| A|ARIQILICE
Custom sgRNA o4 plasmid (GFP A1EH)2F Cas9 o plasrmd( uman codon optimization, WT/Nickase/Sniper 41&8)2+ 21|
MSE|H, GFP plasmidE Soll ¥ & 20| Zo = MIL LY &E &2 Qﬂ%*# UELICE Plasmide lipofection, nanoparticle &
= electroporation2f 22 LEAQI 2SS S0l target M|IE LHO| @85 2 MEE =+ USLICE

-H}O|2L|0}2| dRGEN

- Rea=—

O

20 3

e EAAHTSEfZ HE prep §10| = HHA
Clokst o o=212 5 = BHA HHI-: HH_._
{5t Plasmid DNA Type?2| - oy o2 M MR S

SgRNA, Cas9 &4

sgRNA plasmid (dRGEN)

AccuTool™ dRGEN AH|A= T12H0| 2EH= B2 gRNAS 24951 72 sgRNA plasmid (ARGEN-UB-SgRNA) EE= sgRNA-
GFP plasmid (dRGEN-U6-sgRNA-GFP-CMV)0j| 251 Xl&Sk= Custom-dRGEN 2 AMH| AR} Positive control2 0[8gf
% QU= EGFP, HPRT1, CCR5 R7X10l| St dRGEN-gRNAZ HZ LI & AH|AE= Ready-to-transfection O] ZHs&iLICE

U6 ) = sgRNA
sgRNA plasmid -|

sgRNA expression vector

dRGEN synthesis

Us ) = sgRNA & GFP = ( oMV
SgRNA-GFP plasmid ‘
sgRNA-GFP expression vector

T7E1 assay (HEK 293T cells)

ARID1A ATP13A2 HF1A  MED12 SMAD4  TLR2 TLR3 TLR4

r gy = i ] x dRGEN_In/Del Analysis

U6 ) == sgRNA

sgRNA expression vector

Cas9 expression vector o o Mutation Efficiency
o — Total Sequences - - Indel frequency
€ ‘ Insertions Deletions
S P

- SgRNA#1 24911 5057 15719 20776 (83.4%)
SgRNA #2 48420 2919 40415 43334(89.5%)
SgRNA#3 15563 559 9283 9842 (63.2%)
SQRNA #4 42276 1646 28355 30001 (71.0%)

12



2. Construction & Synthesis

pRGEN-Cas9
-pRGEN Cas9-Customized vector

CMV/T7 = (Cas9
=
Cas9 expression vector

= CMV/T7 = (Cas9 -. Puro-RFP =
CMV/T7 Puro-RFP

Cas9 expression vector

s CMV/T7 == (Cas9 == Hygro-EGFP =
Hygro-EGFP

Cas9 expression vector

Cas9 (Nickase)/

Sniper Cas9

Efla == (Cas9
=
— .
Cas9 expression vector

e Efla == (as9 -. Puro-RFP =
Ef1a Puro-RFP
Cas9 expression vector
e Eflal == (Cas9 = Hygro-EGFP =
Hygro-EGFP
Cas9 expression vector

-Smallest size Cas9 from Campylobacter jejuni
CjCas92 Campylobacter jejuni2F£E Keffet o2 JFE 2E2 32((2.9 kb)2| nucleaseS Ml 2HLIC.
72 Cas92| THEIRI 2 301(4 kb)E 15| 2{8l MZHE CjCas92 Splas9L 2= &2ts3H Y X120l B8 Jts gLk

pCMV S. pyogenes Cas9
| N

| d 1368 aa
4104 bp
—E=mp- p—
I/ ‘I 1053 aa
3159 bp
pCMV C. jejuni Cas9
' {984 aa
) 2952 bp L

Figure 1. The smallest Cas9 Protein ever known to date
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3. Donor Synthesis

- Single strand DNA Donor

- Double strand DNA Donor
Homology-directed repair (HDR)2 At2iX 21 DNA S+ *l g 2| ofLtz, RUNe £ £E20 target FHUXE HeUdt=
Knock-in homologous M0 | &=l donor templateS /610 DSBE 271612 2, HDR A|AEIS EoF SFK|0| HU ot HE]
O] 7tsLICh
O It ARE&|= donor template= insertion (= ~d& |®ok=) M YZ0| homology armsS EtefL|C}. AccuTool™ Donor
synthesis A1H|A+= double-stranded DNA (dsDNA Donor), &&= single-stranded DNA (ssDNA Donor)2| HEfZ =22 4= QUSL

Ct HDR A|AEIS| @22 target regiont donor template S0l 2t ZAH| E2b 4= *USLICH (Figure 1).

=

ssDNA Donor dsDNA Donor
3 x| A
® Off-target %] t ® HIHH O 2 A23SH= Donor HEY
sKnodkinZBg ey ® Single-stranded DNAO| B3 &| T Xzt 544 1]2
® NI 50| £|A2z |0 LSS F 2| MIZE0| knock-in 2Fs

® 2! homology armsO| AF2E]

®100~1 e
00~150 bp ® 2| size@| fragment =01 Z{2t

® Point mutation small-tagged insert &= 2401 Xt

YOO gy YOO

Repair mechanism

ssDNA Donor %%
dsDNA Donor

Homology—directed repair (HDR)
Figure 1. HDR pathway

HDR pathway:= homologous donor template A1 (dsDNA Donor &= ssDNA Donor)g AFE S Fetot +410| DFseL|Ch

Donor Synthesis Service

Customized Knock-in& /8 ssDNA Donor2t dsDNA Donor & 26h= 2JEH2| HDR Donor templateS 2/4J51H Xlm2fL|Ch
OF%} Donor ME0| &8 =[X| 24UTHHA BIO| 2L|0F2| Donor Design ServiceS S3ll M2 222 = UG LICH
HIO|2L|Ok= CAIRI0| Of2d 2 A-AS S ?loll Knock-in @&0| 7+ &2 DonorE CIAIRISH EZJL|C,

-H}O| 2L |0}2| Donor

\l/
/I 9
C|XIOIEE] SEAMMER| 2HHS )| Knock-in a2 2|oh x| Mg} OftH DonorE= AHAIQIA]!



4. Validation

- NGS In/Del analysis
- Mutation detection analysis (T7E1 assay)

HIO| 2L |Ok= K==l RNA EE= DNA type2| gRNAC CHe QAT HE] @84 IS Qo NGSE 722 2 ot In/del analysis AfH|A
9! Mutation Detection KitE XMl&st EZIL|Ct

In/del analysis service

AccUCRISPR™ In/del analysis MH|A = NGSE S8 RHM|2| Ed 22 EA46k= Targeted resequencing ‘W8S Ol 2LICE

=)
0|2{St HX{ sequencing S HHEH ZTI2 A2 4 QI 1 HH|X{0|22 CRISPR-Casd2 £ QXA HE| 8842 HIsP| (ot

= O L TTL-

Z2 YUYLICENGS 2= =4 2| ERf 2| raw HIO|EE MEOIH, 2 20 Al 7 [XEl e-mail 2 LS E LT

EO!:!

-HIO|2L|0}2] In/del service

High-quality M 244 X5
(80 0142| Q30 (%) &)

Only Mi-seq running
Mi-seq running‘.]_f EIHSI0] FASTQIIIY 2 A0S HlZdh= MH|A R £|A 191 plate (96 samples) T2 HIEEH | Running 287
2t £l sample 2! index, adaptor HE2 Hes1H| M| 28l Z=A0F SHL|C

Total Joined Sequences With both primers More than minimum frequency Insertions Deletions. Indel ratio

67069 5857 5596 0 4689 83.8%
AAATGTTCAGAGAACAAACTACCAGCH ~ - <= - o n - oo oo oo AGTGGCGTGGGCCTGCTTTCCCGCTAG
AAATGTTCAGAGAACAAACTACCAGC----- - TACTGGTCAGCTCCTTCGGACAAGCCAGTGGCGTGGGCCTGCTTTCCCGCTAG
AAATGTTCAGAGAACAAACTACCAGC----CATACTGGTCAGCTCCTTCGGACAAGCCAGTGGCGTGGGCCTGCTTTCCCGCTAG

STEPO. STEP 1. STEP 2. STEP 3. STEP 4. STEPS.

Full Senvice
Only running service
1st PCR 2nd PCR 3rd PCR & Purification

Order gseq

Analysis
brary A3 Running

Mutation Detection Kit (T7E1)

Genotyping Of A 21 2 FHSEA| BEO| AR &= T7E1 enzyme It positive control 2 44 =l HZEQIL|CE

-T7E1 o +T7E1 .
\%&a‘ Qoé‘"“\lgcpe&;‘\qe%@\\ ?\G@(L \96‘&6‘ Qoé‘&\\‘ec\’i\e‘?‘\\lei@&\ xxe‘c‘g'
500 bp !‘- ' -.- 500 bp | !“ "
200bp e = 200 bp
-HIO| 2L|0}2] Mutation Detection Kit (T7E1)
=t 7
Mutation detection0f| Lot ZE NE=Z2H 2Z PCR 2312418
HIZ O 2 A%l All-in-one kit SESI 52 a8 e

15



Plus. All-in-one Kit | Starter Kit

AccuTool™ CRISPR-Cas9 Starter Kit
O|H HAAXI2EH| F=HEL|CH

- CRISPR-Cas9 M2 X5 Hot= &

- CRISPR-Cas9 &S ol X2 O{H KESS Ao X 2E= &
- Plasmid HEH2| CRISPR Aei2 A= 2

- X2 OFO| CRISPR-Cas9 A S SHA = 2

SgRNA, Cas9, Mutation Detection Kit &2 2610 CRISPR-Cas9 A &0 Lot 2= Materials2} ProtocolS Mla LT
Plasmid 2EHZ CRISPR &&= M & ZIfSHICHH AllIn-One KitQ! AccuTool™ CRISPR-Cas9 Starter KitE 3=H2LICE

pRGEN- sgRNA
Cas9 (dRGEN)

AccuToo|m
CH\SPR ~Cas9
Starter kit

Positive

Control Primer set Detection Kit (T7E1)

Positive dRGEN control

U6 ) = sgRNA CMV/T7 = Cas9
sgRNA expression vector ] f Cas9 expression vector ]

Figure 1. sgRNA expression vector ~ Figure 2. Cas9 expression vector

SgRNAZt Cas92 plasmid HEHE MSELICE sgRNAE & 350 MSE|H, 2 KitS 0185 | f/8hM = 02| CIXIRIE sgRNA AZ0]
LQTH|CH 2H sgRNA M 0| ZH||X| QIQITHH HIO| 2L |0F2| Custom Design ServiceZ So tit2 2| 2[5t 21

O[X|| TS| A eSHM|K!

- sSgRNA= sgRNA expression vectordi| cloningoto] |5 &LICHFigure 1).

- Plasmid HEHQ! pRGEN-Cas9-CMV/T7 vector? | Ml&ELICHFigure 2).

- Positive control®! EGFP, CCR5, HPRT1 & A1EHGHSHHS XmgfL|Ct

- E|HMi=l @M HE solution@ 2, Double Stand Breaks (DSB)E &AdgtL|Ct,

- T7EIZ 0|88t Mutation Detection Kit? | X5 &=/0 RTA HY GRS £ 2ol & U LICE

-HIO|2L|0}2| CRISPR-Cas9 Starter Kit

[\ —
SHL2| Kit2 CRISPR-Cas9 Ls1o At EA xR SR
Aels 2sP e 2 oMY

16



Plus. All-in-one Kit | Safe Harbor Knock-In Kit

AccuTool™ Safe Harbor Knock-In Kit

Safe Harbor2t1l Sh= | HNC| £ 29/01| Hote RIS LS ST o QP o 2 Uik g = USLICE

£ kit= Safe Harbor £2IZ targetingSh= £152| gRNA &2 plasmid?t 1282 TS Knock-in Al 4= 4= HDR donor
vectors Zefot Q01,012 O|80tX 2otz insert R TAIE QFYXN O = oish | 2{et £l MIZ Y LICH

Knock-in 2171 A| =& A2 o= U RARIH S 2 host genome LHOI| integration=|0] S0 YOI [HLE T}
O HEE €2 = U= 78 HLICt

20| JHLE MER E2 YA2 R L 'Safe Harbor £2(01| insert R HAHE T1ESH= A 4LICHFigure 1),

QIZIO| AAVST RTX| £2|2f OFRAC| Rosa26 [ TIAHZ9(0l| Hot= 58 RTINS oI Yt=| 0 QFgXQ1 Hod0| Vs gfLCt,
AccuTool™ Safe Harbor Knock-In Kite= Q12+ BE= OFRA9| Safe Harbor22|E targetingdh= £152| gRNA 221 vector?t 1@ 22
QHXIE Knock-in A|Z 4= Q= empty donor vector? t ZEoHE! kitJL|C

Chromosome / i AAVS1 Left Arm CMV promoter

----- Safe Harbor site ‘ ===

T7 Promoter

Kpnl

EE(;‘RV
AAVS1_donor vector ot

Xbal

SP6 promoter

v

DSB
% \K i AAVS1 Right Arm bGH poly(A)
Donor DNA

| - Rosa26 Left Arm CMV promoter

T7 Promoter
Homologous Recombination Rosa26 donor vector {xm

Miul
EcoRV
Agel
Hpal

ORF knocked-in Safe Harbor site

Figure 1. CRISPR-Cas9-based Knock-In mechanism
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Custom Design Service
1. guideRNA design service

AccuTool™ gRNA design service \ ea | ATC-0001
2. Donor design service
AccuTool™ Donor design service \ ea | ATC-0002

RNP(RiboNucleoProtein) : aRGEN & Cas9 protein
1. aRGEN-Lyophilized sgRNA

AccuTool™ sgRNA synthesis (@RGEN) 5nmol ATC-0005
Positive control AccuTool™ Positive control_EGFP sgRNA (aRGEN) 2 nmol ATS-0006
(aRGEN synthesis) AccuTool™ Positive control CCR5 sgRNA (aRGEN) 2 nmol ATS-0007
AccuTool™ Positive control_HPRT1 sgRNA (aRGEN) 2 nmol ATS-0008

2. Recombinant protein
50 ug ATS-0010
AccuTool™ Recombinant SpCas9 WT protein 50 ugx 2 ATS-0011
! 50ugx5 ATS-0012
Cas9 Protein 5019 ATS0013
AccuTool™ Recombinant Cyanine3-SpCas9 WT protein 50 ugx2 ATS-0014
50 g x5 ATS-0015
50 ug ATS-0016
Cas9 nickase(D10A) Protein AccuTool™ Recombinant SpCas9 Nickase (D10A) protein 50 ugx 2 ATS-0017
50 ugx 5 ATS-0018
50 ug ATS-0019
AccuTool™ Recombinant SpCas9 dead (D10A/H840A) protein 50 ugx 2 ATS-0020
) 50 ugx 5 ATS-0021
Cas9 dead(D10A/840A) Protein 50119 ATS-0022
AccuTool™ Recombinant Cyanine3-SpCas9 dead (D10A/HB40A) protein 50pugx?2 ATS-0023
50 ug x5 ATS-0024
50 ug ATS-0025
Sniper Cas9 AccuTool™ Recombinant Sniper Cas9 protein 50pgx2 ATS-0026
50 g x5 ATS-0027

3. Cas9 mRNA

AccuTool™ Cas9 mRNA 10 ug ATS-0040
Cas9mRNA AccuTool™ Nickase(D10A) Cas9 mRNA 10 g ATS-00471

Plasmid : pPRGEN-sgRNA & pRGEN-Cas9

1. dRGEN Synthesis (sgRNA plasmid)

AccuTool™ sgRNA synthesis (dRGEN) 219 ATCO050
. 50 ug ATC-0051
dRGEN Synthesis 71 ATC-0052
AccuTool™ sgRNA synthesis (dRGEN:GFP-CMV) 501 ATC0053
AccuTool™ Positive control_EGFP sgRNA (dRGEN) 21g ATS-0054
Control dRGEN AccuTool™ Positive control_CCR5 sgRNA (dRGEN) 2 g ATS-0055
AccuTool™ Positive control_HPRTT sgRNA (dRGEN) 2 g ATS-0056
2. pRGEN Cas9-Customized vector
AccuToo™ pRGEN-Cas9-CMV/T7 5ug/50pg | ATS-0060/0061
AccuTool™ pRGEN-Cas9-CMV/T7 Puro-RFP 5ug/50ug | ATS-0062/0063
AccuTool™ pRGEN-Cas9-CMV/T7 Hygro-EGFP 5pg/50 g ATS-0064/0065
AccuTool™ pRGEN-Cas9-Ef1a 5pg/50 g ATS-0066/0067
AccuTool™ pRGEN-Cas9-Ef1a Puro-RFP 5pg/50ug ATS-0068/0069
AccuTool™ pRGEN-Cas9-Ef1a Hygro-EGFP 5ug/50pg | ATS-0070/0071
PRGEN Cas9-Customized vector AccuTool™ pRGEN-Cas9-CMV/T nickase(D10A) 50g/500g | ATS-0072/0073
AccuTool™ pRGEN-Cas9-CMV/T7 nickase(D10A) Puro-RFP 5pg/50 ug ATS-0074/0075
AccuTool™ pRGEN-Cas9-CMV/T7 (nickase(D10A) Hygro-EGFP 5ug/50pg | ATS-0076/0077
AccuToo™ pRGEN-Cas9-Ef1a nickase(D10A) 5ug/50ug | ATS-0078/0079
AccuTool™ pRGEN-Cas9-Ef1a nickase(D10A) Puro-RFP 5ug/50ug ATS-0080/0081
/ ™M

AccuTool™ pRGEN-Cas9-Ef1a nickase(D10A) Hygro-EGFP 5ug/50 g ATS-0082/0083
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AccuTool™ pRGEN-sniper Cas9-CMV/T7 5ug/50ug ATS-0084/0085

AccuTool™ pRGEN-sniper Cas9-CMV/T7 Puro-RFP 5ug/50ug ATS-0086/0087

' ) AccuTool™ pRGEN-sniper Cas9-CMV/T7 Hygro-EGFP 5ug/50pg ATS-0088/0089

PRGEN Sniper Casd-Customized vector 1~ 770 nRGEN-sniper Cas9-EF1a 50g/500g | ATS-0090/0097
AccuTool™ pRGEN-sniper Cas9-Ef1a Puro-RFP 5ug/50ug ATS-0092/0093

AccuTool™ pRGEN-sniper Cas9-Ef1a Hygro-EGFP 5ug/50ug ATS-0094/0095

3. Smallest size Cas9 from campylobacter jejuni

AccuTool™ dRGEN-CjCas9 (sgRNA plasmid) 2ug/50 g ATC-0100/0101
AccuTool™ pRGEN_CjCas9_CMV/T7 5ug/50pg | ATS-0102/0103

Donor DNA
1. Donor Synthesis

AccuTool™ ssDNA Donor (~150 nt) 2 nmol ATC-0105
Single strand Donor AccuTool™ ssDNA Donor (150~400 nt) 2 Ug ATC-0106
AccuTool™ ssDNA Donor (401~2,000 nt) 2 g ATC-0107
Double strand Donor AccuTool™ dsDNA Donor 2~5ug ATC-0108
Kit
1. Starter Kit
Starter kit | AccuTool™ CRISPR-Cas9 Starter Kit Tea ATC-0110
2. Safe Harbor Knock-In Kit
AAVST donor kit AccuTool™ AAVST donor kit Tea ATS-0115
Rosa26 donor kit AccuTool™ Rosa26 donor kit 1ea ATS-0116
Validation
1. Nest Generation Sequencing(NGS) service
AccuCRISPR™ In/del analysis service xn ATC-0120
AccuCRISPR™ Only Mi-seg running 1 plate ATC-0121
2. Mutation Detection Kit
AccuCRISPR™ Mutation Detection Kit (T7E1) Tea ATS-0125
® CRISPR-Cas9 MI= 2t 29|: crispr@bioneer.cokr
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