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Oligonucleotide Synthesis
DNA / RNA Synthesis
»Standard Oligo * Extendamers™
DNA/ RNA *HT-Oligo™ *Large Scale Oligo
Synthesis -Modification Oligo - Custom RNA Oligo
*Dual-labeled Probes * AccuEBQ® Probes

*Headpiece Oligo

SiRNA / miRNA
RNAIi - Predesigned siRNA *miRNA Mimic / Inhibitor
Synthesis *Premade siRNA = Control MIRNA
*Control siRNA
*Custom siRNA

Protein Synthesis Antibody Production

Cell-free Protein Synthesis Antibody Production

« Standard Protein Synthesis
Cell-free + One-day Protein Synthesis Antibody Pro-

Protein « Standard Gene to Protein duction
* Cloning-free Gene to Protein

»Monoclonal Antibody Production

Drug Target Identification

Drug Screening Service

» Genome-wide Drug Target Identification & Validation Service

Drug

Screening
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Molecule Analysis

Mass Spectrometry
+MALDI-TOF MS Analysis =]
Mass -LC/HR MS Analysis =l

Spectrometry

2E BEET

Molecular Biology

Gene Expression Analysis

*qPCR Array Service

Gene - Customized qPCR Panel Kit
Expression * Primer & Probe Design and Synthesis
»Single Gene gPCR Primer Set

Gene Synthesis

*Gene Synthesis

- Rapid Gene Synthesis
Gene « AccuGeneBlock

Cloning

» Standard mRNA Synthesis
= Complete MRNA Synthesis
*Gene Cloning

»TA Cloning

*Mutagenesis

CRISPR-Cas9

» Custom gRNA & Donor Design
* Guide RNA Synthesis

»Donor Synthesis

« Starter Kit

»Validation Service

*gRNA Validation

* Transfected Cell
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DNA / RNA Synthesis
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MHJA 22
Standard Oligo AccuEBQ® Probes Headpiece Oligo
HT-Oligo™ MGB Probes Extendamers™
Modification Oligo Dual-labeled Probes Large Scale Oligo

Custom RNA Oligo

=
zo 8%

* AccuOligo® £517|&£2 018510] Bt sk 22| M3
o M Moj|A| AA510f DNase, RNase, DNA-freest AEi 2 K|S
» MALDI-TOF spectrometerE At8%t QC, M= ZALE Sol| Hxjst EH 22|

FEFE B4, QC, ZEMX| M 3 XS AA-OR FUct FHO| 22| D HIS

AccuOligo® 7|&0|2?

EEINS A HHEI|2 Qo ZZE 22|17t SHOj|M OIF, 24E|= HAS WX|SH= HIO|L|0Ite| £5] 7|&YLICt HZEH 22| 1= 24 2P S0
SER S| ofsH T2 HEEol| A HOIA] Liet Ho|LL SH0l| 201 UH| =l=H, ol2{St MEE REE I EsIH 22|17t 0|2 o] AM0| WM £+ A&
LIt of2{st HME WX £ = AccuOligo®7IES Soll 22|18 Feft =2 M3l =2/ JSLICE 8L plate®] AL Z wellzZte] wAt
20| LMHX| 2ELICH AccuOligo®7 &0l A El= 22|11 0|2 XK= PCR, sequencing, enzyme cuttingS2e| &0 Hs| Fak2 FX|
%ELICE

HiH
M|
*Bio-RP

SXt 7S Bio-RP £k MA| AIAHIOR n-1 mers Xttt truncated failuresE H|7{otH HEAIA MAtsto 244
DNase, RNase, DNA-Freest AE|Z HlZeH|Ct,

*HPLC
Cloning, site directed mutagenesis ©E= quantitative gene detection S 1#E0| 22|15 HRE [ AlZst= WO Z,
30 mer B2l 22|21 Y fluorescent dye modification 22|21 Mol MestH 90% 0|Afe| == Z LIEFAL|CY,

* PAGE
21 82|08 D2 FHEHH AR ElE HH| WHOZ  polyacrylamide geld] H7|E538t0] 25 130 mer HE/HK|
Halg 4 Ao A F & 95% O|AAL|C.

Mu|A 2of 31 &

ojH[Y: oligo-support@bioneer.co.kr
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Standard Oligo

e
Standard Oligo &4 MH|AE= 130 mer 0[5t2] 22|10 B4 MH|ALICH CHfo 3 A7 S MEliet 4~ QoM x| W EESH 0] [t Bio-RP,
HPLC E= PAGER CHISIAH| MEfet 4~ QU&LICE

FRyd
=2 (0.D.) AQ 7|z
ALY 20 base 7IZ (%)
e
25 15-34 2 3
50 10-75 4 2 2.5 2 3 3
200 5-110 8 6 7 2 3 3
1,000 5-130 30 18 25 2 3 3
10,000 5-50 300 150 200 2 3 3
15,000 5-50 =9 3 4 4
*EAAY (nmole) THele BHAS ARISH= start volumeO|d, g 3! "r|El £ 22|10 nmoleZt2 22110 20|, gda g, H7IxHof et Zakguct

S S MuA

2 MH|AE F BAIRE 22 SATIK| FE0t 22| 1S Y iS00, AL £+HY + AT 2Hotn AFLICH

15:00A| 012 : ~ 45mer BioRP HA|

MH|A CHAY 17:00A| 0K : ~ 35mer BioRP &
% Mix base % Modification ZZA| H2|
FEHSAMZE HLQULE SQAUNK| QT SA|0|M 2F 5A| ALO|| F2 12t 7Hs
HiS A2t FESHIS Q2 3A| - 6A| AO| 3 (2EUKC| AP Z HHEZO0| X|HE 4= QIELICE)
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HT-Oligo™

e
HT-Oligo™ (High Throughput Oligonucleotide) g AMH|AE= 96 & 0|Ale| 22|11

oM S5 LA &

=
#Z= concentration normalization serviceE 2A40Z H|3sl SEIL|CH.

I
o
i)
bl
O
_\'l_
N
|0
Hu

A
29

MH|ALICE

FEEE
=2 (0.D.) A9 7|z
A 24 7ts Base 20 base 7|= )
e =
25 15-34 2
50 10-75 4 2 2.5 2 3 3
200 5-110 8 6 7 2 3 3
1,000 5-130 30 18 25 2 3
10,000 5-50 300 150 200 =9
15,000 5-50 =9 =2
Modification Oligo
e
Modification Oligo AMH|AE biotin-labeled primer2Ef gPCRO| AFBE|= CIet fluorescence-labeled primer7ix| 4 2| 3°, 5', E£=

internal modification oligonucleotide g A{H|A-

L]

r-II:l

oPA‘IA;-“Ol
(nmole)

2HM 715 Base

(mer)

10-75

200 5-110
1,000 5-50
10,000 5-50
15,000 5-50

£ MZota ALt

B2 (0.D.)

Modification ZF0] 2t S5

2 4ol

* Modification 8% &

XHA[EH Afed2 Ho| 2L |0 ST

[0IX] (www.bioneer.co.kr)oilA EIsEA|7| HIZHLICE
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EBQ (Excellent BIONEER Quencher)

5’ Reporter Dyed]| 2} At23}{0f 5= Quencher g oist D AlAICHH!
Quencher®] Total Solution®! EBQ lLt= siZE 4= AsL|CH

e
ttol|L|of7t = 7HEst Quencher?! EBQ= 7122] Quencher2Lt M 2 54992 2= 7HME Quencher®iL|ct.
O|E HIEOZ dual probe oA I CHot reporter dye| HES 28802 HofE 4= USLICH

) 2ot mhe el : FAMEE] Cyanine 5.57HK| 8 7H53H400~700 nm2| §2 54 IS (2| 4~ IF& 570 nm)
2) 22} pH Hatof| tisiA| EXO R ob
3) LSt reporter-dye2| X&

- Pacific Blue, Oregon Greens, AMCA, Bodipy F=

- FAM, JOE, TET, HEX, VIC, NED ,TAMRA, ROX, Texas Red

- Cyanine 3, Cyanine 3.5, Cyanine 5, Cyanine 5.5

Compatible Quencher

| Dsboyt | tama | GO | BHG2 | E30 |

Emission
max(nm)

Excitation
max(nm)

6-FAM 494 520
JOE 529 555
TET 521 541
HEX 535 553
VIC 538 554

Cyanine 3 546 563
NED 546 575
TAMRA 556 580
Cyanine 3.5 581 596
ROX 588 608
Texas Red 598 617
Cyanine 5 646 662
Cyanine 5.5 675 694
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AccuEBQ® Probes

Hio|2L|ote] @i ZHein} 7|=S HIEIC R U El AccuEBQP® Probes
25 base 0|42] 7l ProbefiME 8O Z UFE M5! XA UA| FHEHL|CH

=
=}
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e

AccuEBQ® Probese 5’ Reporter Dye?t 3" EBQ Quenchere| €7|ME 57t (10~ 118 Ato])ofl EBQ Quenchers 3715101 25 base 0|49
2! probe OflM= &2 ®[0f (dye quenching)2l 2848 =0 MERILICE Dual-labeled ProbesE 25 base 0|42| 7! probe AtE Al &2 M| =
20| Eo{E & JABLICH AccuEBQ® Probes= WS EBQ Probe®t 3’ EBQ quencherE 7t 5" reporteret 3’ quencher ZHH2IE £, gPCR
oM %2 background®t &4l signal detectionS TSELICH

» AccuEBQ® Dual-Quenched Probes

AccuEBQ® Distance from Dye: 10 base

ML
oo

XtAF SARS-CoV-2 7|E L E gene probe data (Template : NCCP CoV RNA)

35.13 34.92 35.03

35.28 36.79 36.04

TEHE
Modification
Cyanine 3
Cyanine 5
6-FAM
HEX
i-EBQ
JOE EBQ 4~5
[10~11 bpAto] #H]
ROX
TAMRA
TET
Texas Red

Oligonucleotide Synthesis 11



MGB Probes

He
MGBE Minor Groove Binder2| 2AI2, probe Z0|E =2|X| %1k Melting temperatureE 4&A17|= SAH0I S2MQiLCt 0| Solf 12
9H=3 probe CIXRRIO| 7HSSHX|H, Aol HUEQt 8 S IristeiLict

2 s

s
5’-FAM-3’-MGB 10 25 50

5’-VIC-3'-MGB 10 25 50 10~12
5-VIC-3'-TAMRA 10 25 50

Dual-labeled Probes

e

Dual-labeled Probest ZEIHO= 5 &ttof fluorescent dye (reporter)Zt fIx[st 3" LTt quencher?t $Ix[stod gPCROY| AF2ELICH.
Fluoroskang 0|8%t ¥ HIAEE £-Hst0| TEAS HESH =2|H, CIXf! MH|AE HSsH SRILIC.

FEHE
SHAAY Y7k Base+ o 20712
10-75
200 5-110 Modification
1,000 5-50 Modification ZF0| [2tN S2& AO| 50| H2kA
Ao|gt
10,000 5-50 e=
15,000 5-50

* Modification Z2 S XtM[st AFSH2 HEO|2L|0F ZH|0|X| (www.hioneer.co.kr) oA HOISEA| 7| HEZILICY.
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DNA Encoded Library(DEL)& Headpiece Oligo

e

Hto|2L|oto] ZMEl o1 JHunt MAL LIRS HIEOZ DNA Encoded Libary (DEL) € %%3 Heapiece Oligo B AMH|AZS HMSEHL|Ct
Headpiece Oligo= DNA Encoded Library (DEL) 7|&0lIM ASE|= 3tA 1M @4 F SlLIZ DELS sfet20| 1Rs DNA HIREES 2As0] Cf
TEE A2 4 Qlis AE YA ZHEQALICE Hio|2L|oolA= Headpiece Oligo2t AOP Linker?t 22kl AOP Headpiece OligoE XSdt

D ASLICL
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(=]
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(]
o
=2
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o
(7]

<
=
—
=
(1]
o,
7]

FeuEe

Standard Headpiece 50 200 1,000 10,000 15,000
HPLC 4-5

AOP Headpiece 50 200 1,000 10,000 15,000

Standard Headpiece
O:,.0H
H:N X%'P‘O/\’o\/\o/\/o\x—x—x—x—x X-X-X—OH 3
O__.OH

R
0" g~~~ 0~~0~-O~y_x_x_X—X—X—Phosphate 5'

AOP Headpiece

HN 0 0, .0H
O, P
0 0O 00O Pxxxx 3
H
Q oH

R
00~ Py X XX XX Phosphate 5

Extendamers™

e
Extendamers™ (Long Oligonucleotides) g MH|AE= 131 ~ 200 base0i 0|2 71 Z0[| 22|1E PAGE MH|E Saff s =2|= AMH|A
QILICE. Cloning, sShRNA, gene construction 52| =0 MgtetL|ct.
e
&M 7k Base £~ (mer) =i (0.D.) AR 7IZH(Y)
131 ~ 200 | 0.25-0.3 | 7-8

Ho

=
T
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Large Scale Oligo

e

Large Scale Oligonucleotide(Bulk Oligo)& 15,000 nmole scale 04| 22|11 & AMH|AQIL|CH

HEO| 2L |0h= R ZHEret bulk 22|18 ef47|Z g THeloliAf kg EHI7HK] eF0] 7Hsdtn, 2210 g4I 3

)}E
m
4>
0%
=
N
>
mjo
HL
30
St
o
$9
ol
T
o

T

Ho

=
T

LRSS g 7tsBase
(mg) (mer)

50
100
250
500

1,000

Custom RNA Oligo

e

Custom RNA Oligo AH|AE 117H0] ®|SdH= RNA sequences Double Strand(~30 mer) &£ Single Strand(30 mer 0|4 Z g4l =
2l= MH|AQLICH FH| WHO 2= Bio-RP, HPLC HH|E MEfsHY =~ AIOM, 2|0 32 Z72| MZ CHE 3 overhang MEHS 5510 2151= sequence
ofl CkFet modificationO| 7FSEHLICE 11 2|0l annealing R/, dry EE= ready-to-use S2| MetsH 41 Mo 2 £ SXHOZ RNAS MIZE|Ct.

T

Ho

=
T

Ak 8tM 75 Base
(nmole) (mer)

10
20
50
100

* Single strand &EfC] sense X antisense RNAE 2 Y%t s =2 drysto] M3s EZILICE

* Annealing buffers 7|22 2 ®Zdlf EZJLICE

* Annealing®! &S| SIRNAS /5t 22 37t HI80| ABILICt (5 — 30 base).

* E g RNAO Cis MALDI-TOF QC DataS M&£a S2iLIch

5-100

14 Oligonucleotide Synthesis



siRNA / miRNA Synthesis
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MH|A 2K
Genome-wide Predesigned siRNA & Primer Custom siRNA
AccuTarget™ Genome-wide Predesigned siRNA Library AccuTarget™ Custom Designed siRNA Synthesis

AccuTarget™ gPCR Primer Library

Premade siRNA Set & Primer mMiRNA Mimics & Inhibitors
AccuTlarget™ Premade siRNA Sets AccuTarget™ Human miRNA Mimic / Inhibitor
AccuTarget™ qPCR Primers for Premade siRNA Sets

Control siRNA Control miRNA
AccuTarget™ Control siRNAs (Positive / Negative) AccuTarget™ Control miRNAs (Positive / Negative)
E
x2 5%

» Human, mouse, rat2| 65,5017l target R x0] L2t 196,5037H2] predesigned siRNA M3

- miRBase Sequence Database (version 22)0i| Z&list= 1,786712] human mature miRNAO Hs[o] A3
« AZE Turbo si-DesignerE M| El siRNAE 80% 0142 knockdown &8 2%

* Clean roomOi|A] 4AtsH Rx|st E2E]

<72 848 £ 2% ojLfe| ME i

Turbo si-Designerzt?

Hto|L|ofet 2IEf7|Ql ZTIRHMHHMIE|(NGIC)7t 32 7Lt siRNA CIXIl Z2TMo= 58X siRNA target siteS 3= 22|15
E54ll siRNA target siteE £2 SE2 0|58 4= ASLIC) Turbo si-DesignerS 018610 =l predesigned siRNAE 80%2| knockdown

RES HF =L

Mu|A 2of 3 &

o|HIY: siRNA-support@bioneer.co.kr
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AccuTarget™ Genome-wide Predesigned siRNA Library

e

AccuTarget™ Genome-wide Predesigned siRNA Library= Turbo si-DesignerZ 08310 human 23,9327H, mouse 24,5074,
rat 17,0627 S7XI0fl Chat siRNAZE designElo] Q101, 2 Ha T HER ehAst0] HiE THSTILICE 3t off target effectE A[AeksHA SIRNA
knockdown 222 #|Ciatsto], S RTXt0f th3t 37H2] siRNA & 27H= target MRNA expression levelE 80% 0|4 &ix[gts EAksl EZIL|C.

FEEe
By 2071
IXH Pl (s
10
20
Accularget™ Genome-wide Predesigned siRNA Library Bio-RP/HPLC 50 2-3
100

AccuTarget™ gPCR Primer Library

e

AccuTarget™ gPCR Primer Library= 11,1547H2] human predesigned siRNAX thgt gPCR primerLICh & ®E2| 2E primers
SE g20| A3E 20, MALDI-TOF mass spectrometerg Solf X5t QC 43S A ®MSILICE.

FEue
e R R
PHS-PO1 AccuTarget™ gPCR Primer for Individual Gene, 100 reactions BioRP
PHS-P02 AccuTarget™ qPCR Primer for Individual Gene, 200 reactions BioRP

16 Oligonucleotide Synthesis



AccuTarget™ Premade siRNA Sets

e

AccuTarget™ Premade Human siRNA Sets= ZAl transfection A&l AF2E £ UEE HEE 71,79632] SIRNAZ O[Z0{T HEQLICH
EX cellular process, &, 2 52| A7 S:oj| 31l 25749| biological pathway (or gene family) €2 HZHE siRNA library setZ 0.1,
0.25,0.5, 1 nmole £ F& MS3IH, 2 setol] Z&=|0] = siRNA= ZHEZE 10, 20, 50, 100 nmole?| CiYet 8O = F2 7hsELICH

—
e
=
o
=
(=
o
o
S
g
o
)
<
=
=
=
o
@)
7]

FEEH
1siRNA (0.1,0.25,0.5, 2 nmole)
AccuTarget™ Human Premade siRNA Set 2 siRNAs (0.1, 0.25, 0.5, 2 nmole)
) 3siRNAs (0.1,0.25, 0.5, 2 nmole)
Bio-RP/HPLC
AccuTarget™ Human Premade siRNA Subset 0.1,0.25,0.5,2 nmole
0.1,0.25,0.5,2 nmole
Acculz ™H D le SIRNA Li ' o
ccuTarget™ Human Druggable si ibrary Set (minimurm order 10 SiRNAS)

Gene Family No. of Genes | No. of sSiRNA Gene Family No. of Genes | No. of siRNA
Functional Class Functional Class

1. Antioxidant 14. Lyase 115

2. Apoptosis 270 810 15. Motor 120 360
3. Cancer 1114 3342 16. NF-kB Pathway 36 108
4. Caspase 33 99 17. Nucleic acid binding 2471 7413
5. Cellcycle 107 321 18. Oxidoreductase 534 1602
6. Cyclase 21 63 19. Peptidase 470 1410
7. Cytochrome P450 50 150 20. Phosphatase 183 549
8. Deaminase 22 66 21. Receptor 1468 4404
9. GPCR signaling pathway 699 2097 22. Transferase 1374 4122
10. Helicase 108 324 23. Transporter 988 2964
11.Isomerase 97 291 24. Tubulin 18 54
12. Kinase 670 2010 25. Ubiquitin 73 219
13. Ligase 261 783

Oligonucleotide Synthesis 17



AccuTarget™ qPCR Primers for Premade siRNA Sets

e

AccuTarget™ gPCR Primers for Premade siRNA Set= |%At 7|5 pathway &70 M2 11,154742] primer setZ MSELICt.

T

Ho

=
T

AccuTarget™ Human gPCR Primer Set ‘

11,154 genes

S &/ K%

50 reactions

* XEMISE A2t HHO| 2L |0k ZHIOIX] (www.bioneer.co.kr)OllAl SRISHALZ | HERLIC.

AccuTarget™ Control siRNAs (Positive / Negative)

e

AccuTarget™ Positive Control siRNA= target gene0il CHst{ 90% Ol49] =2 knockdown ZIE LIEFHLICH Accularget™

Negative Control siRNA= human, mouse, rate| B& {TAE0| et non-targeting siRNAZM homology?t '#0F knockdown

AE0f| negative control2 AFEE 4 QUELICH,

T

FIEZO HS

Ho

=
T

Positive Control siRNA

S e

SP-1001/1002/1003 | AccuTarget™ GAPDH Positive Control SiRNA Bio-RP
SP-1011/1012/1013 | AccuTarget™ GAPDH Positive Control SiRNA HPLC
SP-2001/2002/2003 AccuTarget™ GFP Positive Control siRNA Bio-RP
SP-2011/2012/2013  AccuTarget™ GFP Positive Control siRNA HPLC

SP-3001/3002 /3003 | AccuTarget™ Luciferase Positive Control sSiRNA Bio-RP 5/10/20
SP-3011/3012/3013 AccuTarget™ Luciferase Positive Control siRNA HPLC

SP-4001/4002 /4003 | Accularget™ Mouse Lamin A/ C Positive Control siRNA Bio-RP
SP-4011/4012/4013 | AccuTarget™ Mouse Lamin A/ C Positive Control siRNA HPLC

SP-5001/5002 /5003 | Accularget™ Mouse cyclophilin B ¢ Positive Control siRNA Bio-RP
SP-5011/5012/5013 | AccuTlarget™ Mouse cyclophilin B ¢ Positive Control sSiRNA HPLC

Negative Control sSiRNA

SN-1001/1002/1003 | Accularget™ Negative Control SIRNA Bio-RP
SN-1011/1012/1013 | AccuTlarget™ Negative Control sSiRNA HPLC > :1[11:)01920
SN-1021/1022/1023 | Accularget™ Fluorescein-labeled Negative Control SiRNA

Control siRNA Sets

SS-1001/1002/ 1003 | AccuTarget™ GAPDH / GFP / Luciferase Control sSiRNA Set Bio-RP 5nmole PC +
SS-1011/1012/1013  AccuTarget™ GAPDH / GFP / Luciferase Control siRNA Set HPLC 2nmole NC

18 Oligonucleotide Synthesis



AccuTarget™ Custom Designed siRNA Synthesis

e
AccuTarget™ Custom Designed siRNA Synthesis= 1740] 275H= siRNA sequences g8 E2|= MH|AZ, Turbo si-designers At
83t CIRfI MH|AE HiZsh ERILICE 3, JIotAl= RNA sequenced| L%t modificationt 7FsELICE

—
e
=
o
=
(=
o
o
S
g
o
)
<
=
=
=
o
@)
7]

FEEM
S-1017-1/2/374 | Accularget™ Custom Designed siRNA Synthesis Bio-RP 10/20/50/100
S-1018-1/2/3/4 = AccuTarget™ Custom Designed siRNA Synthesis HPLC nmole

* Modification £F S XtM[et ArEH2 H0|2L |0 ZH|0|X| (www.bioneer.co.kr) oA ZHISHA| 7| HERILICY,

AccuTarget™ Human miRNA mimic & inhibitor

e

AccuTarget™ miRNA mimic2 3tetMoz gHdE|= double-stranded RNA oligonucleotide2A miRBase Sequence Database
(version 22)0ll Zxtist= 1,786 human mature miRNA2E 53t sequenceZ HMZEELICE  AccuTarget™ miRNA Inhibitors 2tz
o] human miRNAE targetingsto] 1 7|s& AMsl=S HZ=l= single-stranded synthetic RNAQILICE Ready-to-transfect miR-
NA mimic2 transfection & MZ0| A& Zxst= endogenous MiRNALH 22 242 LIEHHH, miRNA inhibitors target miRNA2|
M2 Arlstd miRNAS| loss-of-function H70f| AFSE 4= USLICH

FEEH
Custom miRNA
SMM-001/002/003 AccuTarget™ Human miRNA mimic ) 5/10/20
SMI-001/002/003 AccuTarget™ Human miRNA inhibitor poRe nmole
Library miRNAs
SML-1001/1002/ 1003/ 1004 AccuTarget™ Human miRNA mimic ) 025/05/1/2
SML-2001/2002 /2003 /2004 AccuTarget™ Human miRNA inhibitor PP nmole

Oligonucleotide Synthesis 19



AccuTarget™ Control miRNAs

e

AccuTarget™ miRNA Housekeeping Positive Control2 housekeeping gene?! GAPDH2| 3° UTR (untranslated region)S target
O 8lH, 90% 0|42 knockdown &2 LIEFALICE miRNA Negative Control2 human, mouse, ratofl Zxst= 2= miRNAO CHsto
minimum sequence identityS 7}&LICt.

T

2O HS

Ho

=
T

Positive Control miRNA

T e T

SMC-1001/1002/1003 = AccuTarget™ miRNA Housekeeping Positive Control (GAPDH) Bio-RP > gl?o/lezo
Negative Control miRNA

SMC-2001/2002 /2003 AccuTarget™ miRNA mimic Negative Control # 1 .
SMC-3001/3002/3003| AccuTarget™ miRNA mimic Negative Control #2 ploRe

SMC-4001 /4002 /4003 | AccuTarget™ Fluorescein-labeled miRNA Mimic Negative Control #1

SMC-5001/5002/5003| AccuTlarget™ Fluorescein-labeled miRNA Mimic Negative Control #2 ek 5/10/20
SMC-2101/2102/2103 | AccuTarget™ miRNA Inhibitor Negative Control #1 . nmole
SMC-3101/3102/3103| AccuTarget™ miRNA Inhibitor Negative Control #2 ploRe
SMC-4101/4102/4103| AccuTarget™ Fluorescein-labeled miRNA Inhibitor Negative Control #1 HPLC

SMC-5101/5102/5103

AccuTarget™ Fluorescein-labeled miRNA Inhibitor Negative Control #2

20 Oligonucleotide Synthesis









Molecule Analysis

MALDI-TOF MS Analysis
LC/HR MS Analysis

23
25






MALDI-TOF MS Analysis

MHIA E5

MALDI-TOF MS Analysis Service

=
z2 5%

F7|1Mo& Qualification E MALDI-TOF Mass EH|E 0[235t0] A1Z|M
o BE MZ2 clean resinS 8510 MZ2| desalting HA2| £ MS E4 3511
ME0| 22 & 59| bufferd] 50 QS 22 |4

24 Z|XotEl XMICH FHIS Arsto] 23

MALDI-TOF MS Analysis

BIONEER= MALDI-TOF Mass Spectrometry 7|2 H2 2 MH|AE S

24 desalting A{2| &

o| FeRt MS 24 ZutE ML

=2 HoE Xz

UBLIct
HOZ MRS AHEHS 3

i single strand Oligonucleotide %! Protein

o|sk

Zo| RS &

83 BEP| SBILICE THIT AMER 0|a|K7} EBHE PDF HIAE HIZ10, H7R7HHIOJEIS SBAOS oféfohn #EE 4 UTE XBLIct

MY HEYS HERE

ety |

Deliverables
+ Of2Hiel 22 MS 24 AEH o|0|X|7} E&HE| PDF Sefie] H M

A 2z F{ole] o) 24

Oligonucleotide

.

——

e s 1 g e T Y

L

= . o ] P | 1 e e B By T

RN T TN EEE T

Aot 7HKI S CSi=RILIC

Protein (Rnase A = 13700 Da)

e

bt =
g Y s B | = =
bt bk Mgl | T ———
L L Wi ThR

MHIA 20| 3 Atk

o|HIY: maldims@bioneer.co.kr, MztHS: 042-930-8554
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MALDI-TOF MS Analysis Service

e

MALDI-TOF MS 242 EXt20| 2 4H| % 372Xt MatrixE 28i%t = 20X 2 0|22\ |7 0|23 | HEHE| 2 #Al2ke £st= 24 7|
SLICE 0l DEA EXE AR 2eli2io] WEH| BAIS 4~ QL= AHS 7HK| 1 QUELICE. HI0|2L|0ke] MALDI-TOF MS Analysis Service= 2445t
X} 8h= single strand oligonucleotide E= proteing MALDI-TOF Mass ZH|E 0|8310] MZ 3 = 32 O[] 2Xtg 24 ZuE XS =
2|1 on, A4 HH|E AFE3t0 oligonucleotide = protein2| HH| £XF2F(Intact Mass) 2 20l o QUELICE Est 24 LoleE J17E ASE
QIO =N Fetoh| 2ol BAtS BAIsl0] D2 o|H/UE MY =a| 1 QIELICH

==

N

ANEEH

o A2 HEl - ZE AR = 0ol =9l AEf

« A% A|2 % - 1) Single Oligonucleotide : A2 500 pmol 0
2) Protein A|Z: 8% 5 pL(%|4 2mg/mL) 0|4

MH|A 3Pd

& W i/
BIONEER

ww i

el

1V

NE ZH| EMo|Z|A 2y NERSE R Mz 2ol gl 24 EMDATAES

M o|2| M= HI0|L|oF ZH|0|X] (www.bioneer.co.kr) A CH2ZE &FA 4= YELICE

X
EME ZHdslol £ 2, WS B SSOto] ELHFAIHE Euch

44 Ao

1
SASH RS 220101 RAOIZIAS ATOl0] ool S 43 U 24 22U Sof o) D20 M S2LICY,

2. Nz HA2|

EMIZIME Hoto] ZHof| Meltt 2 30 SUHE AZotn Xttt ool A|RE EoAIZLICE. 2=20ILt MALDI-TOF Z80f| Yoot & 4
U= Salt S M| 218 Resin X2[810] 244A| B2t C0[HE AS 4 A=S BLICH THE, 31 HX2|2U2Z Salt S| &7} 01212 32, 015
2Is =7t x| 8 (R4 MH|A) S S8l Sep-pak FHIS T TS ZE3 Mass 2hS 2HQIe 4= UFLICH

3. Maldi Plate /2%
THAIM Arg3t= EH| & MALDI Plate Ol 22, T3 AZXSI0] 0| LA 2FSHAIZLICH

EMIZIME HBH] oo EAK O] 2| H= S CHE Product 2telof| et H|o[E] O[0|X|S BHESILICH

5.4
EH0| 22 E|0] L2 HIO[E1S XtAL 2F4|2| H|O|Ef IRl 2 HESo] nZHoj|A| o|H| Y2 &S =L

zEye

IR HS S-2400
Single strand oligonucleotide (DNA, RNA) Protein
1000 - 15,000 Da (% 50 mer OLf) 1000 - 50,000 Da
3-hydroxy-2-pyridinecarboxylic acid Super-DHB (Cas No. : 63542-76-7)
IDSys LT MALDI-TOF Mass / ASTA

247z YE +H 2 3YOILY
Moy 00| &t PDF HA (REm)
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LC/HR MS Analysis

MH|A =5
Intact Mass Analysis Impurity MS Analysis/MS MS Analysis
Protein Intact Mass Analysis Protein Sequence Analysis ADC DAR Analysis
Oligo Intact Mass Analysis Oligo Impurity MS Analysis Oligo Duplex Intact Mass Analysis N
=
Oligo Sequence Analysis S Oligo Sequence Analysis M Oligo Sequence Analysis L %
=3
A2 HXz2|(Desalting) 8
2
(=]
x0O EXI <
FzR 53

- T35 QTOF MS HH247]9 Bio-UPLCE Zefs Hust 2R3 5% 7ts

- 100 Da Of3te] A% S22 200,000 Dadl 0|2 HCh MM DEX £3(
Ete| A47 Of2H EARIIIK 5 JH5 HUES JIHOR, B Al eEIE 34t

- LC IR0l 4% H2]7t ofpie 29, 0|2 AZ0IE 1S B810] FH 42 B4 T

- T40| A7k A5 0171 BO|UIOKS A 43 3 152 Olufoll 24 2ot S

o ZEE AE0| B AT Ho|E Soll £[EH Azt Z2HE RSO | 918 L=gLCt.

LC/HR MS Analysis

BIONEERE 114455 x| I20tE 24T (LC)9t st H2EA7|(HR MS)E Zlth 2M Mu|AS Sof SR3H Mrlxle] e 3 BA 24
| S3BHICk TR HELO|S, Oligonucleotides S CISH MZ0l| CHa £2 Bi2tTot HEHT S HIgtoR Mz|st 4 QL= s &
AHEH 0|0|X|2+ EHH PDF 20M HE= AMISE|H, H72A17LHO|EIS 22O = siAlsln 288 4 -2 X[2IeiLICh #7112 2101S Cish= BIONEER
o 7|z S5 O oM ZutE FHs =M 8.

Deliverables
o Ol2liet 22 MS 2 AMER] o|0|X|7} EHEl PDF HEH2| H11A|
MS AHEZ (@19.4 min)
w1

s 2

- g..

5 - ‘.E

s =

5 ) 5,

= -4 i
s @ £z i 2 &
g E :_‘—s g T l“" § i "E b
. i R | ok A L. e
B0 10 L= e el LR 1elu LE:Lels] (Frlelel Z000 Prfag ey o 2o =] Tadu] fafsbeta] felateral
Counin ve, Moans=lo={hags (mis)

Mu|A 2of 31 &

o|HI: maldims@bioneer.co.kr, MsHE: 042-930-8701, 8750
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LC/HR MS Analysis

He
LC/HR MS 242 gl A|Z0f Z&HE HE22 Liquid Chromatography (LC)E 0|83t0] £2[st1, 22|% Mol 2Xl2kg n&6ls R2EMI|(HR
MS)Z F2tslA| Z™ELICH AR H20| LCE SufotHM 22|, 5502, S A= L 0|2 Al=2| XK 240 7hsELICt O|Ms Hak kfo|= 7

— =
2 4 A= HRMSE 0[8%H = M| A= A =0f| et target 20| Yeioh ZAIE 2folet = o, 2tt= 20| JHE 4= EM0l|= RELICH

Az He
o A= Hell - 2AZE Hel EE= 2ol =2l 22 Mej
o Z7 - U= tube (0]) microtube)ol €1 & (UL AL ice pack E& dry icet B X2 )
CHT AR S -8 AT 0.2mLIIE
1) TR S| ADC AIZ: 1 mg/mL 0|4
2) Oligonucleotide AIZ: 0.2 mg/mL 0|4
3) Oligonucleotide sequencing AlE: 1 mg/mL 0|4

MH|A 3Pd

. 234 5
0 5

LI
»
HilC

NEpSY N HHz| hcs"c‘g:;lﬁi';:ia:; LC / MS Analysis ﬁﬁgf;{é
* Aot M2 W2 ZH0|XIS &1 HigLch
eI HS M=
S-2300-1 Intact Mass Analysis
S-2300-2 MS/MS Analysis
S-2300-3 Impurity MS Analysis
S-2300-4 Antibody Intact Mass Analysis
S-2300-5 ADC Intact Mass Analysis
S-2300-6 Oligo-intact Mass Analysis
S-2300-7 Oligo-sequencing Analysis
S-2300-8 Oligo-impurity MS Analysis
$-2300-9 A2 F#2| Sep-Pak (Desalting) &
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Mu|AFHE

« Intact Mass Analysis (S-2300-1)

EX12 1,500 Da Ofste| Yetxol 313tE (chemical, lipid, peptide &) AIRE 24510 Mt 2X12Hmonoisotopic mass) S 2eletL|Ct.
MS/MS Analysis (S-2300-2)

MS/MS 242 235t A|2| 2AF 20| st HEE £ 4 s TZ0|2 52| FAAS EHELICL

X2I0|2E 0|88 71X Y AMH|A= HZBHX| b&LICH

Impurity MS Analysis (S-2300-3)

SHZ AR FYEW E4E MR (7|2 )2 2X1S 2MELICH RP LC WHOR A2 M2ES 2aloth, M=o 2Xi2g 2AgLICt
Antibody Intact Mass Analysis (S-2300-4)

gl (monoclonal antibody) 2| £X12kS &It |C}.

ADC Intact Mass Analysis (S-2300-5)

&H|-25 HtHl (antibody-drug conjugate) AlE2| EXt2e ZAEBLICH A=S Heloh| Tt 22| SH| ARE 22 2MFHLI T
Oligo-intact Mass Analysis (S-2300-6)

22|10 xS SolptL|ct 212 15,000 Da 0[st (2F 40~50-mer) single strand HE#2| natural === modified 22|10 A|l2E 2AMHLIC
Oligo-sequencing Analysis (S-2300-7)

OlMEl= 22|19 H7 MBS A=t e MBSl =4 22, MS 243t MS/MS 2415 083t0] 2|1 7 IMEs
2|1 25-mer 0[st2] £ 7t (single strand) 22/110|H, modified 2211 A2 NEEME 7HsEILICH
Oligo-impurity MS Analysis Service (S-2300-8)

22|19 20| FYRI 222 MR (7|2 )9l 2Xts ALt

N
=
=)
©
o
=
)
2
@
=
5]
Q
<

ok

|-?_|TSP

J
U
+
2
o>
s
o
Hr
d
or
re

LC/HR MS Analysis Service

THM A= WA AlE
1~10nmol 1 ~ 10 nmol/mL, volume: > 200 pL
Ut SIEE, peptide, protein, 84, 22|11 (oligonucleotide, DNA, RNA)
60 -200,000Da
Infinity Il UHPLC system ((Agilent) / 6545XT QTOF MS system (Agilent)

A
1z
T}

(o]
=

PDF 24 &1 (HS 0jY) o[o e

J
=~

A2 43 5 1520l (=82 AE2t sequencing AlR= AFF &0 Q)
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Gene Expression Analysis

MH|A 22

—_ ==

AccuPower® qPCR Array Service
AccuPower® Customized gPCR Panel Kit
Primer & Probe Design and Synthesis Service

Single Gene qPCR Primer Set

=0 E
FQ 5%
o MH|A 30| BE 3™ 2 MIQE GuidelineE £4610] ZIME[Z 2, 2MANE SCI =20 JCiE 88 7ts
» 1Z4o| TQoj| 2} MH| AT} EIME|H, MBS publication gradel| 2M A3lE
5

—_
*ZEa 20| #3E 12,0000 42| human primer libraryE &8310{ 2rt M2l ML5HH 2MENE HS

MIQE Guideline0|2t?
MIQE (Minimum Information for Publication of Quantitative Real-time PCR Experiments) Guideline*2 HAM|72| gPCR M2
7tE0| ‘qPCR RTUAMLHEN’ =250 ERTZIE 2IoH Solst AL 7|ZLICE qPCR #8lo] Ma|=et Hetr MY §3 T X Wokd + A

£ A% ™ 3p80l| A TAE checklistZt HAIE|O] AFLICE 2 MulAE 23 YRS DAZH RIS =2|1 lof Zite| R4S Yot 4 USLICE

)
=
o
[]
[+]
=
(Y]
=
@
=)
g

*Bustin, S.A,, etal. 2009. The MIQE Guidelines: Minimum Information for Publication of Quantitative Real-Time PCR Experiments, Clinical Chemistry
55:4,611-622

gqPCR Array Library

Primer library= primer BLAST % Xt} bioinformatics toolS 0|26}0] CIXIQIE|ACH, 7|50 Hs{XIX| 242 |HMARS Zalslo] 11712]
categoryZ E&E|0] JELICH

gPCR Array Library Categories

1. Cancer 6. Signal transduction
Fluorescence Curves Dissociation Curves 2. Cellular differentiation &
" . ) 7.Stem cell & cell development
regulation

g?’ ;.' 3. Disease 8. Toxicology & drug metabolism
{1 j [ 4. Immunology 9. Biological process

' - I Sl igmr 5. Metabolism 10. Unknown genes

— e ———— 11. 2127|5542 Hio| 201

Figure 1. Primer validation result (Example. B2M gene)

Mu|A 2of 31 &

ojH|: gPCRarray@bioneer.com
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AccuPower® qPCR Array Service

e

Hio|@L[o} gPCR Array Servicee Cifot STXI0| ot WH H2REMS CHHs] =2l= MHIAQLCE MH[A Sl ZE IE2 =
AlxH 2 Bl AF8El= MIQE Guideline* S Z£4-6t0] TIAE|H, CHAZH SAE HEIHE0H| /5t gPCR A@2E publication grade?| 24 21t
L1 MSs ERILIC,

* Bustin, S.A., etal. 2009. The MIQE Guidelines: Minimum Information for Publication of Quantitative Real-Time PCR Experiments, Clinical Chemistry 55:4,611-622.

MH|A 2pH

J{>
il

MY HE TS RNA Extraction RNA Quallity Check

S— A

| |
10 15 20 25 30
cDNA &4 gPCR A 2M S HI3

1 AI-I:I-'é'AH E¢_
Order formollAf SA181IA} 3= 810|201 3! CHA MZ0f Chet HES 7l2lele] BIUR Waslo A, 0[S HEs(0] Aol cfst Hut=el Cixtelo]
AL

2. RNA extraction
Cell, tissue, blood 52| 22 RNA £E5E{ MH|A 9|2] 7H531H total RNA EE= cDNAZ HlZéh= 2R HEZ CHS T MH|A FIgH0| 758t

3. RNA Quality Check
Total RNAQ| purity@t integrity?t qPCROI| &etstx| £tolstr| £{sto capillary electrophoresisZ 01838t RQN (RNA Quality Number)E

ZZefLICh. RQN X171 8.0 042l 2L TAHO = TFolo] 3 ahgS TdfefLC.

4.cDNA &M
Hio|2L[0te| E3{7|&0! T20i|A T OHE MOl et E 82 HO|= XtAte| RocketScript™et CTRT (Cyclic Temperature Reverse Transcription)
7|&0| H2El premix kit 0123810 £|Z{slEl 7192 reverse transcriptions $3gtL|Ct,

5.gPCR
Hto|2L|0} gPCR Array Servicet intercalating dyeE 0|83t qPCR AlTH MEMS 43tL|Ct 25 Za22 STAL Waiz 2MZ 2[5 AlTh

A2 Bl 2000 S 0|10} EASHD QUL

Zut= PDF Y A I 2 HSE|H, 7[2XO2 raw Ct 2k, p-value, fold change 0| Z&HILICH
7t @8 Al scatter plots, volcano plots, heat map image S AlZtst Atz = &PH RS EL|Ct.
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FEHN
gPCR Array Service <16 genes <32 genes <96 genes
cDNA MEZ& o|2| A| M= |5 50| 200 L 400 pL 900 L
I 2]/ 2|4 & 15uL, 100 ng/pL
RNA #E= o|g| A|
Total RNAY >5ug >10 g >20 g
Tissue/ CellZ 2JZ| Al ;r;‘;urta-;:lgg =) 25 50me
Cellsk 104~ 108 cells
28 7|2 23 2-3% 3-5%

* WE 2| A Zof Akt HIO|2L{0F SHOIX] (wwwv.bioneer.co.kr)ollM ZHQISIAIZ| B2, & Ligol| et A2 7[7H0] gt 4= &L

&l A2 7Fs8t primer set & panel kit

No. HEE Species | 71221 HS A

Human | SH-0000-10 = 17839| pathway B2 2FE|0] A= RHA} screening2 Sdlf
g U

1 | AccuTarget™ gPCR Screening Kit MRNA =Z0{\ gene expression levelS &I & Q!
Mouse | SM-0000-10 pre-designed primer set2L|Ct.

2 2 apoptosis invasion & metastasis, angiogenesis,
oncogenes & tumor suppressor, signal transduction &
transcription factors, cell cycle & DNA damage repairet
HHE 88F 2| RTAIE &0 RUELICE

AccuPower® qPCR Array System:
2 Human Cancer gPCR panel kit | Human | S-6042-PH1
(96 well plate)

AccuPower® gPCR Array System: Human | 5-6042-PH2 Ct=~2] HY biomarkerE 0l screening® 4 A=E HIZE

3
i LIEE,
Immune gPCR Panel Kit Mouse | S-6042-PM2 gPCR array panelL|ct
,  wwissEissmtoens | MM SOUETRE g s mi sio oo et tholenpie
: CHAfO 2 MIZHEl pri 2Lcf.
gPCR primer set Mouse | S-6042-TM4 i dIZHEl primer set ILICE
S-6042-THOA
Human S-6042-THOB CHEXQI MIE 7|5 28 RMAIE Zelst= housekeeping genes
5 AccuPower® qPCR Array System 1650| A set 8Z1} B set 8502 LI0| FAE|0f, Chkst Al
: Reference gPCR primer Set U SN ZYUSHA| Y= RUA SHE AT HE 2AS 20
5760427 TMOA ISP 1A Sl
Mouse
S-6042-TMO0B

~
S

1

.
o
petd

ot

fot MIRZEM S 2lol AR8E|= CHEZIQI Reference gene

Z2 Multiplex(5-plex) 2 MEsto], M2 ME0| oz

0l 15 59| Reference gene?| 2roizka golst £ Ql=
HMSYLICE,

AccuPower® gPCR Array System:
6 | Human 5-plex Reference gqPCR | Human | S-6043-SHO
primer and probe set

- O
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AccuPower® Customized qPCR Panel Kit

e

AccuPower® Customized gPCR Panel Kitoll= 20| 23 primer pairZt 25&(0f 9101, 246t} sk= cDNAMEDH 2X master mix
ok ETIst0] ZHHSHA| ALEE 4 UBLICH 3t 178 9EES plate layout XIHOE HESH0|| (2 plate MZ0| 7FsRLIC s3E MEJHS0| MIQE
(Minimum Information for Publication of Quantitative Real-time PCR Experiments) Guideline*g 45101 plateS HMxsta 2, Het
St AN QL= BA ZukE 2 7|7t LHol| =Z6t0] SCI =20 I E 288 4 QIELICH

*Bustin, S.A., etal. 2009. The MIQE Guidelines: Minimum Information for Publication of Quantitative Real-Time PCR Experiments, Clinical Chemistry 55:4,611-622

Primer design, order, optimization m cDNA, qPCR master mix 23 gPCR 24

Customized qPCR Panel kit At22d

cDNA, gPCR master mix =3 gPCR 24

Figure 1. 248 qPCRz2t customized qPCR panel kit2] AH22pE H|w

2t qPCRaPE

o

12 3 4 5 6 8 9 1C 12 12 3 4 5 6 7 8 9 10 :
00000 0000 900000000000
000000000000 000000000000
9000000000000 000000000000
9000000000000 000000000000
000000000000 - 00000000O0O0C0OO
0007000000000 < 000OGOGKOOONONONONS |
000000000000 $(000OGDOGDOGOONONONONSY
000000000000 ¢ | 0O0OOGOGOOGOONONONONSY
- Gocamples,i6genes  2samples, 48genes

1 2 3 4 5 6 7 8 9 1011 12 1 2 3 4 5 6 7 8 9 1011 12
000000000000 | 000000 OGOGKOOGOGIG
000000000000 | |  00000OGOGKOGOGONONIG
C000000000000 000 00OGOGOGOGONONNONIG
" 000000000000 | | 00O0OGOOGOGOGOOGNONIOG
9000000000000 000000000000
000000000000 (000000000000 ¢
000000000000 0 000000000000 -
900000000000 0900000000000 -

Figure 2. %Xt 4:0{| (h2 customized gPCR panel kit OflA|

1-16 genes 17 - 32 genes 33-96 genes
3plates 4 plates 9plates

Dol
=

* MHIAE 0|0 FEOR TRE|H, SHO|X|0fA 2 FAIS CH2E0F A = O|H[YZ ELIFAZ| HIZLICE
*HAFESY 0|4 2 Pl HEOZ J1H0| 2|, MM 2RO 942 primers 0|80t AH|A Q8 Al 21 A7I0] 7K = QlELICE

* Target gene &8 Al gPCR Array LibraryS &15tA|7| HEILICH (Libraryoll §i= gene= 7HsEILICH).
* BE qPCR primer set2 Exicycler™ 96 % AccuPower® 2X GreenStar™ Master Mix2 A E|&LICH
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Primer & Probe Design and Synthesis Service

e
*'EIE =2 qPCROIOIEE &7| I8l H=st Primer & Probe Designe ZAeiL|Ct
2 qPCR primer % probe HMZH CtAst RFX} Lt M| 4 24F A&l chst ChAo| Zelo| Q7= TpEL|C.
HPOIQLIOF‘ Yoot WHRMS Qof], X 1001 7H XISFQl AL S Solf 2 12,0000 W2l ABE primer setE 2ot ASLICH CHAZe| 7Y
H ZAS HIRIOZ, ThAlo| qPCR H27HE2 DA 2StAlE A1H primer X probeS FErstn AstA| A7 si=2l= ME|AS HiZstn QLsLIct

He
Hto| Lot ZH|O[X| (www.bioneer.co.kr)0lA ‘S-6005'S ZM =, order forms ZHAst0] O|H|Y (qPCRarray@bioneer.com)2 ELHFA|7|
HFZLICH

ki
Ho

7|2 274 Rt Ft 2 RS

ST s 12 o
YA EN2~3U AR

(Probe2| 2 84 4~52 4Q)

1LOLH EUM LA S B 23U AR
(Probe2| 22 84 4~52 4Q)

S-6005

Single Gene qPCR Primer Set

)
=
o
[]
[+]
=
(Y]
=
@
=)
g

e

Hto|2L|ote] Single Gene gPCR primer sete RTAF HRME 210t primerE &4 = AKX 2=510] MSsH=Rl= AH|ARJLICH HAIE
primer Cifet BX{St AZ P2 M2|E %2 qPCREIOIE =& I3t 712 ZQ%t tHAIQILICH REALHEM S 2|0t MUSH D HESt gPCR primer &|
Eojl= HARO oL 2t AT M S0| ZRSEE 23 W2 HPXEE B2 H|81t A7t FXfsHof eiL|ct,

E XSS EE 23 2l0| Ao HEE AR 7hsSSIH, =20] HEE A[X{ 7tset qPCR HIO|EE &8I 4 QAELICY.

z2ym

Hfo| Lot Z0|X| (www.bioneer.co.kr)ollM ‘S-6042-S200° 24 = order forme ZH4dst0] oW (qPCRarray @bioneer.com) 2
A7 | BT

\u
|l
b

S-6042-S200 Single Gene gPCR Primer Set 200 reactions
HANE
RNA extraction K-3140 AccuPrep® Universal RNA Extraction Kit (100 rxn)
cDNA synthesis K-2201 AccuPower® RocketScript™ Cycle RT PreMix (dT20) (96 T, 20 L)
Real-time PCR K-6254 AccuPower® 2X GreenStar™ qPCR Master Mix (-ROX Dye) (5 ml)

* Single Gene gPCR Primer Set2 2| MIZ0i| £[&2t=|0] QU&LICE
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Gene Synthesis

MHIA £R

Gene Synthesis Service
Rapid Gene Synthesis Service TA Cloning Service

AccuGeneBlock Service

Gene Cloning Service

Mutagenesis Service

zQ 5%

S AN ELE] X210 oligo BT M| FUota H5H WAK|IA 12
« Automatic DNA sequencer (ABI 3730)Z 0|83t 100% sequenceS BXdH= Hetst E3
o XM L5122| codon optimization AH|A

o Mt JHHO R 0] 3= LSt vector MEH 75

Ad|A BPd
any
== Rl 1 ®

Cloning / Sequencing

28 FF e Gene Synthesis

Gene &4 8l Cloning ME|A: geneorder@bioneer.co.kr
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Gene Synthesis Service

R EE TR ME YRETO R 100% LX[ohs FHAIES Brdsh S2li= MH|AZ, ZHERI 71A 1t Ykt Z2, codon £[X{St AMH|AS HiZ8] =ZILICE

= =,

19 29 3 4 5

It
- W [Ty
22121 Xl 220y QXL 8 (or 2ER) screening sequencing Data2 A ST HY
e % Cloning
1 Mutation'Z A|
e £
~ 400 5~ 10 2igl, B 7 2 g
401 ~ 1,200 5~ 10 5, W7 8 Yol é'_'“
1,201 ~ 2,000 10 ~ 17 9L, W 12 Pl <
2,001 ~ 3,000 10 ~ 25 3 W 15 YL
3,001 ~ 15,000 12 ~ 30 FUY, B 16 FLY
15,001 ~ 100,000 29|
100,001 ~ 29|

1 ~ 2 g of vacuum dried plasmid
*Low copy plasmidis 0.5~1 pg

7| vector - pBHA

Cloning Vector

Other (bioneer vector) - 29

Subcloning 7|2 vector2lofl CH2 vector 018 A|,Gene Cloning ServiceZ &A|

4/100/ 300 pg MEH 75, 500 pg Ol & Al HE 29| He
*Low copy plasmid®| 22 Ex 22

*High or low GC, repeat sequence, homo-polymeric runs S0| sequence Lol Zet=(0] QIS AR o4 £ 3! 7| 7|7to] Z-ELICE

* gMEl @MAH=Sequencing & 100% sequence YX[st= RTALS MESHo] BiSELIC

* E. colicell systemAoflA 4&2 Xfelf 5tLt toxicet REAIY 22, mutant AEHS| plasmid DNAEE PCR products MES 2o M £ QI&LICt
(B T3 =3 ol mo = SYXE)

* B IR ho| 2R E|X| 23t 2L, gol MLt

* Plasmid Increase Service &= HZ 28| &4 Al service HIE M2 ol RX[6t2L| ol FEISRILICE

* Protein 2o 9 MRS 2I3 Genedtdo! ZL0i|= HIO|2L|0Fe] ExiProgen™& AFSSEAIH proteing HIZ ROA 4= UELICH

*Vector =2 3! XtH[et AfEHS STHO|X|S HZ6HFA7| HIBHLICE

[
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Rapid Gene Synthesis Service

T RUME FE £ 5 - 82 O|LHof| =] &S =2|= Mu|ALICE

1-500bp 5gYd
501 ~ 1,000 bp 8

1 ~ 2 pg of vacuum dried plasmid

Cloning Vector pBHA (7|2 vector)
47100/ 300 pg M 7ks, 500 pg O Al 8 22| 2R

*Low copy plasmid®| 22 8= 22

Plasmid %

*High or low GC, repeat sequence, homo-polymeric runs S0 sequence Liofl Zetz|0f Q2 AR 20| XSHEILICE (Yt Gene synthesis service 01&7+s)

* E. colicell system&0ild growths et stALE Toxicst SHAIY 2L 20| HMlet=|H (Yt Gene synthesis service 0187ts), B4 T3 =5 &i0l2l Z0ll= e47(7t
S BEsl =2|x| ks
2

*EEH 770 XLt 7l 2ol 2t E F2, ATt 40%7t elE|o] P ELICE

AccuGeneBlock Service

e
1 kb olste] g4 RHAIE double strand DNA HEHZ |4 3% L{of| BFO A 4+ Qli= AH|ARIL|CH
FEHN
100 ~ 500 bp 7
501-1,000bp 1084
500 ng ~ 1 ug of PCR product
Bt MujA B2F MH|A

* High or low GC, repeat sequence, homo-polymeric runs 0 sequence Lioll Z&=|0f Qlg A2 40| Kst & & QUELICH (0] 22, Gene synthesis MHIAS
SIolsHZA|7| HIZILICE)

* 100bp ~ 1,000bp SEXI2 80| 75BILICE

*7|=2XHOo=2 3’ A-tailing &S| PCR products gt 24 2= QIELICE (Blunt end A& 7Hs)
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Gene Cloning Service

e
HAED 2 A|Y0| AQE|E cloningt sequence 201 o 2| = AH|AQLICY,
MujAnPd
1o 2 3 4 5
N N N | -
= 20 @ ==
Pr————
22101 2Axgol ke PCR & Enzyme cutting screening sequencing Datal2Al QT HiS
EES % Cloning
Plasmid DNA >10pL, 150 - 200 ng/L
Z:;I ;,IE%H PCR product =10pL, 50 ng/pL
*Bioneer0i|\ ®ME3t= vectordl cloning 7ts ;
1 - 8 kb (vector+insert) LWF5-108YY %
28 7|2t 8- 11 kb (vector+insert) R 10- 1529 ;:
>11kb (vector+insert) £9 g
MH|A H|Z HEel 2 - 5 ug of vacuum dried plasmid (Low copy plasmid: 1 - 2 ug)
Plasmid Z% AH|A
STt MH[A * Low copy plasmid AfH[A H|2|

Gene Synthesis Service?t Hilist= 22 g0l Mg

[UX| 1%, E4 50l oot 74 9 7|7H0] &&E 4 UBLICH

& 2, B HIE2 50%7t 7t HTE|QL| &0l & HILHFAZ| HIRfLICE

F| A8 HL 30| 50%7t HTELICE

* 2|2[3t Cloning ServiceE £50[67 holdg 2, Z|ci 17§20|0{ 11 0|20]= XI5 22 F20| F|A% 1 2HO| 50%7HEFELICH
* Sampleo| PCR product®! &2 reference ME™E 100%2 EHH=2|X| Q45LIC

la}
o
HT
=
M
=
ol

TA Cloning Service

e
A-tailing PCR productet &l ligation0| 7+5%t T-vectorE 018%t TA cloning MH[AILICH
ESCR ]

Purified A-tailing PCR product (=1 kb) Conc. 50 ng/pL Vol. 10 yL o4

471e] candidates sequencing data X&, sample 0[S

B2 5-10 52y

M A32|d (47H2] Candidates sequencing data %7t H1Z)

Sample XS - Vector: pBHA-T vector (2,931 bp)

FIMH|A
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Mutagenesis Service

N

e
A px ol J|s Aol w4 Vs A Ho| TAMRl mutant genes MEd =2l AMHIARQLICE Gene Synthesis Service®t
PH Mutagenesis ServiceS O|&3HAIH &1 ZHHGHA| Z=H[SH 4= QUELICE

rn

oot
3

Mu|A 2P

i1
;
O
@
=

et e
b s dwer
- | |7/ | A | | W | | |lbwocon [ e
22101 2Axgol 2208y Mutagenesis screening sequencing Datal24] QT HiS
CIES-R PN 2! Cloning

Plasmid DNA =10pL, 150 - 200 ng/pL

<Tkb HR5-108YY

1kb - 3kb BF10- 15 4

3kb-5kb Hr15-25%82Y

>5kb =9

Mutant geneg 7|2 vector (pBHA)0| &2ist0] xS

Plasmid Z% MH|A
Gene Synthesis Service®t Hdlict= 22 I Mg

ThETE| QL 2ol 2 HLHFEAI7| BT
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MRNA Synthesis Service

MHIA £R

Standard mRNA Synthesis
Complete mRNA Synthesis

=0 E

FQ 5%

» Microgram scale $E{ milligram scale?lx| £2& 4= USLICt
» Modified NTPE &8%5l0] 248 4= USLICL

«Cap-0, Cap-15 Capping typex M&l 7Hs8hct,

« Premade reporter mRNA (eGFP, mCherry, Luciferase)2 ZHZ¢9! 712402 H|Zs{=Lict. ;
=)
« Lipid nanoparticle (LNP) At A2} H75t6] mRNA-LNP = X|gIgh|ct. 8
)
S
(=]
Ha g
5 Cap | 5'UTR Coding sequence 3'UTR Poly (A) tail 3

Structure of mMRNA

Ho|2L|0ke] MRNA synthesis service= 1240] fst= Cie MRNAE MSELICE mRNA synthesis 26t AEE|l= DNA template= Hls
S0 =A|7ALE, REAL Gene B4 MH|ASH HA 7L FHSEILICH

mRNAsynthesis service=RNA coding sequence &2 2t& HARA|7|=StandardmRNA synthesis service@tRNAcoding sequence®t
CI20{5' & 3" UTR, 5" cap 32|11 3’ poly(A) tailtx| modificationdsto] MEdH= complete mRNA synthesis serviceZ F2EL|CH CIX}!
StUR} ot A8 SXof wat 2lst= service?| MEHO0| 7FsELICE mRNAE SZAZZ El AEfZ XS EH M7|FS Aot Nanodrops 01838 3=
X ?E:Ijl_|»7|- 617}” EEEIL||:|-.

RNA ; : - 0 (. 5P
e 5’ cap 3’ poly (A) tail 5’ &3’UTR
Standard mRNA Synthesis 0 Option Option
Complete mRNA Synthesis 0 0 0 0

Mu|A 2of 31 &

mMRNA e MH|A : mrnaorder@bioneer.co.kr

Molecular Biology 43



Standard mRNA Synthesis Service

e
MRNA synthesis service= 11740| Jst= CHFst mRNAE HMSELICE. mRNA synthesis 2/l AF2El= DNA template= M350
FA|7{LE, XA Gene Synthesis AH[ At HAI7t 7HsEILICH

T

Ho

=
T

Coding region2| RNA transcript

=& 1100 - 200 ng/pL
DNA 4 1 g ol
g :10pLol4
100 ~ 5,000 nt 15~203Y
> 5,000 nt Inquire
MH[A | = SHel 10 pg of vacuum-dried mRNA (5’-capping, 3’ A-tailing M&t)

5’-capping AlH|A
BIIMHIA 3" A-tailing AMH[A
RNA-LNP (Lipid nanoparticle) ®IZ= AMH[A

*mRNA 5’ capping service= vaccinia capping enzymedi methylationS ZI#5t0{ Cap-1 structureE g«giLICt Cgt capping 0%= quality control method
9| BHA|2 Ql5to] RS 4~ Gl= H, ol REfERILICH

*1319] reaction2 Xt} T7 polymeraseS OI€3t0] 33| ghe AFS TIMBLICE XkAt positive control (2 1kb RNA) Aelo] 13| H3=|d, 33| AFS Tsiolz
RNA transcripts7t 2I%|X| 42 Al, set-up charge 50%7t H7HE|0 AfH|A FIHO| F|AELICEH

* Sample 2dl&t Z F FAS QA= ZLE Q15104 M| A ZIH0] 0f2{IX|= Z2, 2|Z HF3H2| 50%7t set-up charge® HTHELICE.

Complete mRNA Synthesis Service

b/ [°]

Standard mRNA serviced| 5’ Cap, Kozak sequence?t 5’ & 3' UTR X poly (A) tailo| Tl mRNAZFRIZELIEE. mRNA synthesis /6l
AEE|= DNA template= M38t0] FA7LE Xt Gene SynthesisAH| AR} HA7E 7k BiLICE,

o

Ho

=
T

5’ Cap, 5’ UTR, Kozak sequence, 3’ UTR, poly (A) tailo] Z&= mRNA

5 : 100 - 200 ng/plL
DNA 3|4 1 g OfAt
S :10pL oA
100 ~ 5,000 nt 15~203Y
> 5,000 nt Inquire
M| A H|S SHel 10 pg of vacuum-dried mRNA
SItMd|A RNA-LNP (Lipid nanoparticle) &Iz Me[A

*mRNA 5’ capping servicee 7282 vaccinia capping enzyme 2| & methylationg 215104 Cap-1 structureS HAMYLICE o]2le] &S 0|83t Capping
MHIAE §ISHA Z2 29| HRRLICE

* 1219 reaction2 Xt T7 polymerases 0[85t0] 32| ghs Maig
transcripts7h 2QI=|X| 282 Al, set-up charge 50%7} H1E|H AfH]

|
ﬁx
* Sample 2eE2Z 015104 AH|A FI3H0| 0f2AX|= AL, A5 HTZU2| 50%7t set-up chargeZ HTFELICE Sample FE A BHEA| 2401 & 20[810{ LIZEA|7| BIZLICH

SHBIL|CEH XAt Positive control(SF Tkb RNA) 40| 13| eli|n, 39| AHS Fltstd= RNA
Fleo] F| gL,

S
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CRISPR-Cas9

MHlA 2K
Custom gRNA & Donor Design Service Starter Kit
- AccuTool™ gRNA Design Service -AccuTool™ CRISPR-Cas9 Starter Kit

- AccuTool™ Donor Design Service

) ) Validation Service
Guide RNA Synthesis - AccuCRISPR™ In / del analysis service
RNP - AccuCRISPR™ Only Mi-seq running
- AccuTool™ sgRNA Synthesis (aRGEN)
- AcCUCRISPR™-Cas9 crRNA / tracrRNA (2-part gRNA)
- ACCUCRISPRTM‘Cpﬂ crRNA gRNA Validation

- AccuTool™ Validation-Plasmid (In cell T7E1 assay)

Plasmid ) - AccuTool™ Validation-Plasmid (In cell NGS)
- AccuTool™ sgRNA Synthesis (dRGEN)

Donor Synthesis Transfected Cell
- AccuTool™ ssDNA Donor - AccuTool™ Transfected Cells

AccuTool™ (Accurate Tool of CRISPR-Cas9 System) 0|2t?

CRISPR-Cas9 7|52 1Mt ZFN (Zinc Finger Nuclease), 2MIti TALEN (Transcription Activator-Like Effector Nuclease)
2t ZHEo|1 E2XQl Z&st 3MLH genome editing toolLICE. CRISPR-Cas9 AMAH2 target DNAS H=lstA| QlMstn Hetst
£ guide RNAZ2} target DNAE Httsh= Cas9 nucleaseE T4E0{ DNA 0|F JIElg £4A17|1 0|AS S5t ™S Sl FHxt
£ ZXY £ AZLICL HO|RL|OK= RMAL HE J|&2 MEsT U= SHut wsio] BEE AccuTool™s Sl gRNA CIXIQISE &Y,

Cas9 nuclease, validation7tX] genome editing H¢te] total solutiong HISetLct.

Accurate Tool of
CRISPR-Cas9 System

AT

Partnership with ToolGen

BiIONEER X 7% ToolGen

Innovation « Value « Discovery

MH|A 22| B &

o|H|: crispr@bioneer.co.kr
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Custom gRNA & Donor Design Service

b/
AccuTool ™ gRNA % Donor Design Service= Mttt CRISPR-Cas9 SHAH HAS 2o 280| &2 gRNAL} Donors CIARISHH HSst=
MEJARILICE

CRISPR-Cas9 7I&0lIM 71 523t gRNA CIX}!

CRISPR-Cas9 A|AEIS 0|86 I5 2 MZHol AnE 7| 2ol 02 ZLELICE gRNA=
Cas9zt S2tHIE O|F = tracrRNARF HES % Xt target A1°"01I EOI"*OE ”Eﬁfé ‘lf 20 nte| crRNAZ F4=l single strand RNAILICH
gRNAZ| target ME2 = AROZ Cas9 nuclease?| Rt targets HHEE 4= gRNA CIXt! 5l 8t42 CRISPR-Cas9 A&ol|A 7+
EQ811 7| XAl CAILICE

40
gal
P

1

rE

2 0

L=
0z
ok
H1

N

H
@

X

zZ

’r

finl

=]
rO

Of

rr

2o

Cas9

tracrRNA

crRNA

Knock-In &&l0llM 71 £2%t Donor CIXIR!

Homology-directed repair (HDR)2 =23t DSB repair AIARIOZ, XA} knock-in/-out, replacement, point mutations S 4-4gt 4
UELICH fHMel EF B =20f target RMALE &ist= knock-in2 homologous A E0| Z&HEl donor templateE 4 ¢lst0 DSBE 516122,
HDR AlAElS Sot TH|2| Mot MEO| 7HsELIC.

Hio|@L|o}= CIXIQI0| 0f2f@ HPEXEES 2I8H knock-in 220 7}& =2 HDR donor templateE CIXFRISI0] MSELICE HMSEH2 HDR Donor
M2 ssDNA Donor &= dsDNA Donor EEHZ 2 7HsELICH

FEEH

Az 287zt
ATC-0001 AccuTool™ gRNA Design Service 1=
ATC-0002 AccuTool™ Donor Design Service 1%
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Guide RNA Synthesis

RNA-Guided Endonuclease (RGEN)2 CRISPR-Cas9 AIAEIS 7|4OZ ¢ XtMILH nucleaseR, |FAL HES /¢ sl =QlL|C
RGEN2 Cas92t gRNAZ 7ME|H, target ME (19 - 20 bp)zt PAM M€ (5'-NGG-3')2 QIAJBHLICE. 02{%t in vitro EMOZ AMEXIER
RGENS 5ol RTM|Ql ZE HHS 24H HEE 4 USLICH FIIHOZ target MEL| S0[HQI Heta Edf| in vitro2t in vivodl M SEX HE

- o2 d

(knock-in/-out, locus deletion)2 28X O 2 #3g 4 UELICH

aRGEN dRGEN

Benefits
U6 ) == sgRNA
Cas9 Protein Highly Specific  Highly Active  Multiplexing . ]
sgRNA expression vector
. ﬂa— ’ )
. 4. @, CMV/T7 | = Casd
L ﬂ— J w
. =<
— CRISPR/Cas9 Cas9 expression vector ] )
sgRNA g2
2
@
g
CRISPR-Cas9 Ribonucleoprotein (aRGEN) CRISPR-Cas9 Plasmid (ARGEN) <
* 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
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aRGEN Synthesis, RNP

Active RNA-Guided Endonuclease (aRGEN) = ME 080! gRNASt Cas9 tHHEIZ ME|0], in vitrogt in vivo 2F0IA target M| &
& 7ttt nucleaseE YALICE 0] Cas9-gRNA RNP S&Ali= primary cellat 20| transfection0] 01212 MIZ0f| 28 E 4= 11, transfection
O|= M| LH ZHo] A2t %ot off-target TS #|Asfet £ ABLICE AccuTool ™ gRNA & Cas9 protein (RNP) AH|AE= target M= R

HUS XEY + A= MR 2EX0|1 7AHe! YES HMSeLICh

aRGEN-sgRNA

@ 2-Partguide RNA (crRNA:tracrRNA)

crAMA: Target sequence(20 nt)+Fixed sequence

pq‘-t‘"\-,’ { _.,-"Tf.m TITTTATITITITOTT
: ) aRNA 5
Target 0N )
WGk tracrANA
PM\IEI tracrRMNA: Fived sequence

crRNA &

tracrRNA

sgRMA: Target sequence + Fixed sequence (100 nt)

a R O O
0 C A 0 0 C

= crRNA: tracrRNA sgRNA
Features Length-optimized for performance Activate the endonuclease
and easy manufacturing for cleavage of genomic DNA
Nuclease Cas9 Protein
PAM sequence NGG
Cutting mechanism Blunt ends
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AccuTool™ sgRNA Synthesis (aRGEN)

b/

SgRNA (aRGEN)& 2-part gRNAS| 42491 crRNASH tracrRNAS single guide RNAZENZ KIZfs101, annealingSel 7t 24" glo| ut2
Atge > ASLICH

Active RNA-Guided Endonuclease (aRGEN) sgRNAE Cas9 nuclease?t RNP complexE 2HE0{ CRISPR/Cas9 A|AZI0| AH2SHAIH
ElLICt. Cas92t gRNAL| 221 RNP complex:s target ME (19 - 20 bp) 1t PAM ME (5°-NGG-3')2 2l4lst, 0[2{3t EMOZ MEXIES
aRGENE 0|8¢l f8M|2| ZE S A& BT > UELICH FIHOE, target MBS S0|HQI "Lk Sal in vitroRt in vivodlld fHXF T
(knock-in/-out, locus deletion)2 ZFEXOZ 38t £ QELICE

e
ATC-0005 ‘ AccuTool™ sgRNA Synthesis (aRGEN) ‘ 5nmol ‘ 2-3% ‘ Z U=

“FRHABIS

* EGFP, CCR5, HPRT1 RMAtE 28X targettt sgRNA Positive Control MZ2t SpCas9 Szt HE0| ABLICEH
X[et Lig-2 HEo|2L]0F SHIOIX| (www.bioneer.co.kr)oflAd EHRIstAI7| HIZHLICE,

AccuCRISPR™-Cas9 crRNA / tracrRNA (2-part gRNA)

)
=
o
[]
[+]
=
(Y]
=
@
=)
g

e

CRISPR-Cas92| gRNAE target-specific sequences 7Hxl= crRNAQ Cas9 nuclease binding sequences 71| tracrRNAZ A E|
0f QUELICE crRNASt tracrRNAS | Talist i 1o, ZHHSHA| crRNA-tracrRNA complex formE ®Ixstod RNP HEHZ CRISPR system
off ArE3HA 4= UBLICE

z2ye
S-5110 AccuCRISPR™ - Cas9 crRNA (10 nmole)
S-5120-5 AccuCRISPR™ - Cas9tracrRNA (5 nmole)
S-5120-10 ACcCUCRISPR™ - Cas9 tracrRNA (10 nmole)

*Feir s

AccuCRISPR™-Cpf1 crRNA

e
Hio|2L|ok= 27K| Cpf1 (AsCpf1, LbCpf1)zt AL 7ks3t gRNAS HiEsta AU&LICE 20 ntel target-specific sequences Hio|2L [0}
Z 2 H|o|x|oj| i2fstA|H ™M direct repeat sequencet AFEOE F7tz|0f FRELICH HZEOM Cpf1 gRNA (crRNA)E RNP HEHZ 0f

ot 4= UASLICE

$-5210 AccuCRISPR™-Cpf1 crRNA (10 nmole)

Molecular Biology 49



dRGEN Synthesis, Plasmid

Plasmid DNA-based RNA-Guided Endonuclease (dRGEN)2 plasmid HEHC| Cas9 nuclease?t gRNAZ T4El CRISPR/Cas9
AAERIS 718k XEAIEH nucleaseILICE sgRNA Plasmid (dRGEN)2 Cas9 2ed Plasmid2t B AHEsto] MRt HEE S2%0|1 He(sh|
AHEE 4= QUELICE AccuTool™ sgRNA synthesis (ARGEN) MH|A = 11240] flst= AEC| gRNAE 2445101 7|2 sgRNA plasmid (dRGEN-
UB-sgRNA) = sgRNA-GFP plasmid (dRGEN-U6-sgRNA-GFP-CMV)ol| &risted MiaetLict. Plasmide lipofection, nanoparticle
EE= electroporationzt 22 WHES Sl target ME LHo| 22O = MEHE & UELICH Target ME2| S0[&l MEtg S4ff in vivoollM STXE
mZE (knock-in/-out, locus deletion)2 E8MO = 43t & QELICH

U6 ) == sgRNA
sgRNA plasmid

sgRNA expression vector

dRGEN synthesis

U6 ) = SgRNAl. GFP == (CMV
SgRNA-GFP plasmid

sgRNA-GFP expression vector

CjCas92 Campylobacter jejuni2sE Qafst 202, 7H 22 37|(2.9 kb)2l nucleaseS MIZEtLIC.

7|Z Cas92| £HHQl 2 37|(4 kb) & 7hMst7| lsh &IZHel CjCas92 SpCasISRE E7tsHEH Y4 x| 20| HE ThsBiLICt

AccuTool™ sgRNA Synthesis (ARGEN)

FEER

RIS HEH 74 28 7|2t Hi& HEl

ATC-0050 2yg
AccuTool ™ sgRNA Synthesis (dRGEN) ] 2% 3UxE

ATC-0051 50 g
ATC-0052 AccuTool™ sgRNA Synthesis (ARGEN: GFP- 2yug - —

ATC-0053 CMV) 50 g

ATC-0100 2yg
AccuTool™dRGEN-CjCas9 (sgRNAplasmid) —————— 2% T3UxE

ATC-0101 50 g

N

* EGFP, CCR5, HPRT1 RMt2 28X O targetet sgRNA Positive Control MZ2t Cas9 customized vector A2t HZ0| QL&LICH.
XhA[et LH0i| CHof o] 2L{ok SHIOIX] (www.bioneer.co.kr) oAl ZHRISEA|Z| HEZILICY.
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Donor Synthesis

e

Homology-directed repair (HDR)2 XIH&QI DNA 27 A|AH F2| siLt2, RHXt knock-in/-out, replacement, point mutations S
e 4 ASLICE REM £ 220 target RHXAE Mest= knock-in2 homologous AE0| ZE=l donor templateE 4//stH DSBE
SFSEZ, HDR AlAES S8 TM|ol HLst HEo| 7HsELICt. o] o AF2E[E= donor templates insertion (& £ Jsts) MY AF0

homology armss Z&giL|Ct AccuToolTM Donor synthesis AH|AE double-stranded DNA (dsDNA Donor) ££ single-stranded
DNA (ssDNA Donor)2| HefZ 28t £ QIELICH HDR A|AHIC] 22 target locus®t donor template SOil 2t 3| 2t 4= AsLch
Repair mechanism

ssDNA Donor g%
dsDNA Donor

— OO YOO

Homology-directed repair (HDR)

)
=
o
[]
[+]
=
(Y]
=
@
=)
g

ssDNA Donor dsDNA Donor
* Off target £|4%} * HHMO=E A85H= Donor el
* Knock-in 224 Skt * Single-stranded DNA| H[sH b wH xzst e vlg
* M| =40] X|A3}=|0] LS SR 2| M0 knock-in 7ts * 2l homology armsO| A2 E
*100~150bp * 2l size®| fragment =401 &gt
* Point mutation small-tagged insert =201 =%}

FEHH
FERO HS H= i el
ATC-0105* AccuTool™ ssDNA Donor (~ 150 nt)
ATC-0106* AccuTool™ ssDNA Donor (150 ~ 400 nt) -
ATC-0107* AcciTool™ ssDNA Donor (401 ~ 2000 nt) o
ATC-0108** Acculool™ ssDNA Donor

* AccuTool ™ ssDNA donor (ATC-0105~0107): F2F 3|2 27k
** AccuTool ™ dsDNA donor (ATC-0108): T2 = 5L O|Ll |4 Al 29| 50% BT, T2 5 52 0[% F|4 A| 22| 80% A7
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Starter Kit

e
sgRNA, Cas9, Mutation Detection Kit 52 Z&6t0{ CRISPR-Cas9 &0 2%t 2E materials®t protocolS MSSLICH
Plasmid HEHZ CRISPR &g M3 ZIICIH All-In-One Kite! AccuTool™ CRISPR-Cas9 Starter KitE F8giL|Ct

U6 ) == sgRNA CMV/T7 == CAS9
|2 ‘| |2 r ‘|
sgRNA expression vector Cas9 expression vector

SgRNA
g . CMV/T7
plasmid
U6 ) = SgRNA © GFP = ( oMy Ruro CMVT7 = CAS9
GFP
SgRNA-GFP expression vector -RFP Cas9 expression vector
Figure 1. sgRNA expression vector (lRGEN-U6-sgRNA) Figure 2. Cas9 expression vector (pRGEN-Cas9-CMV / T7

SgRNA®} Cas92 plasmid HElZ MBELICH sgRNA= 5 3Z0| MB=|H, 2 kitS 018317| fIsiAl= OJ2] CIXIQIE sgRNA A Zo| 2wt ot

2 sgRNA ME0| ZH|=|X| §ACHH Hio|2L|0te] Custom Design services 0[83HMIR.

- SgRNAE sgRNA(ATC-0110) === sgRNA-GFP(ATC-0111)2 & vectordf cloningdsto] MEELICt. (Figure 1)

- Plasmid &EHC! pRGEN-Cas9-CMV/T7(ATC-0110) &= pRGEN-Cas9-CMV/T7 Puro RFP(ATC-0111) vector7t MIBELIEL. (Figure 2)
- Leof mat, 7HapE 2felo] £0[8t sgRNA-GFP plasmid, CMV/T7 Puro-RFPE MEsI0] ALEE 4 QU&LICE

- Positive control2! EGFP, CCR5, HPRT1 & &st= siLtE Me, HiZELict

- A|Mstel @R HE solution©Z double stand breaks (DSB)E gAfsiLCt.

- Mutation Detection Kit7} ®SE|0] RMAHHE G{RE & =holet 4~ ASLICH

2 s
RIS H=E bl Ef
ATC-0110 ‘ AccuTool™ CRISPR-Cas9 Starter Kit 43
ATC-0111 ‘ AccuTool™ CRISPR-Cas9 Starter Kit(GFP/RFP) 45
;A‘lﬂ
ATC-0110 ATC-0111 74
Customized sgRNA synthesis (dARGEN) Customized sgRNA Synthesis(dRGEN:GFP-CMV) 2ugx3ea
pRGEN-Cas9-CMV/T7 pRGEN-Cas9-CMV/T7 Puro-RFP Sugx2ea
Mutation Detection Kit (T7E1) Tea
Positive dRGEN control (EGFP, CCR5, HPRT1 & 15 MEt) 2 ug
Positive control primer set 1 nmol
AEHEM Tea
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Validation Service

e

In/del analysis service

AccuCRISPR™ In/del analysis AH|AE NGSE 6H |UMe EY REES 24ot= ta rgeted re-sequencmg gtHs ol8gLCh
0213t A sequencing 22 w27 222 P2 4 10 ZHE0|22 CRISPR-Cas9g S3t A HE 842 TItst| 2I3t £2 Wil
NGS Zit= 24 2| ZEL}L &H| raw C|O|EE MSHH, FEA 1 A Al 7|l O|HI Y2 WA EILICH

}

Only Mi-seq running
AccuCRISPR™ Only Mi-seq running AH|A= Mi-seq runningt ZIgisto] FASTQ TY2 ZE XS E2l= AMH|ARILICE Running
ZH|7t 2k2El sample % index, adaptor HEE F&tstAH| Mol M0k LICh £[A 17 plate (96 samples) T2 AH|AES g ERILICH

LI ES

= i mTINRE:

= S —
N GAT AAAT CT GGTCTT ATTCC P

Targeting &
Experimental Design Library Preparation Sequencing Data Analysis

o
=
o
[]
[+]
=
(Y]
=
@
=)
g

In /del analysis service

Only Mi-seq running

T

E FH| =1 3 M| A 028

ki
Ho

1]

Sample2 concentration=50~ 100 ng/ul, Quantity=1~2 g2 & Ux0{ HSsiFH|R.
15t Primer set (100 pM, 2uL) 283t AL, Target HE2} primer sequence, PCR condition (PCR product size : 300 bp 0[sh)E
SH HEFMIR.

Order form CHREE ot et LIS XkM[S| 2 = crispr@bioneer.co kri2 ELIFMS

HE S
ME2 1.5 ml microcentrifuge tubeoll B0t sealing =, MZ o|| 2ot S=SfLICt.
ti& & degradationO| &[X| S &3t E210|010|AS SSHHH, TR WX|S 2o 2ERHE Foi HiS L.
HiE X|o]| of3t ¢E tH UX|E 2l 2R = 7Y M HIE2 &l7IFAI7| HIZHLICH
IR HS HEE
ATC-0120 AccuCRISPR™ In/del Analysis Service*
ATC-0121 AccuCRISPR™ Only Mi-seq Running

*FeHr s
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gRNA Validation

b/

2 MH|lAE 22 589 gRNAE screening St MHIAR, =51 47H0] gRNA sequence & |11 editing 282 712 gRNAS &tot E2ILICH
Plasmid QeS| gRNA 47HE 11 240| ®[=t cellol 282 K{2]610 gene editingS TI#st, Mutation Detection Kit &= In/del AnalysisE Sl
2t gRNA2| gene editing 282 =olgi|Ct.

MH|A TP
o, %
R2
-m %
SGRNA-GFP
- W
P U Transfected cell pool
Host cell line
FEHS Y DM cell £ gRNAEH(47H) Transfection Knockout cell pool 44
-+ Ladder - +
w
Genomic DNA ZH| In/del analysis 35 T7E1 assay 2|ZE 9 gRNA tHS
xo
zRyM
MEZ 74| 221 9 MH[A 02 2

Human adherent cell2 CHAQE MH|A ZIBSIL|CE,
“MH|2 order form” ot “ SEAHAHMEH ZEA|ZIA " S ZHA6t0] crispr@bioneer.co.kr 2 BLHFA|L, MH|A 7H53HHERC| cellS ELIFAIR.
Cell2 5 X 100 cells/ml, 1 ml O£ cryo tubeo] Eot EL{FMof SL|CY,

MH|AS AZfst7|0f QFA, ELIFA celle] mycoplasma testE F712 ZIMBILICE Test Zatof| M2} AH|A ZIH0| E7Fet 4 USLICH

11
[T
ob>

0x
rlo
O
< 0

ryo tube0i| 20t sealing =, = Hof| &0t SSELIC.

egradationO| £[X| =% SiZot S210|010| A SEoIH, THE0| Fo[st0] ASHE 0] HHSELICE

==
=

of of M
of
=3

HHSX|H0] 2ot H1E HA UXIE 2o oY F= 7Y M HE2 M7IFA17| HiZLICH
ATC-0138 AccuTool™ Validation-Plasmid (In cell T7E1 assay) =
ATC-0139 AccuTool™ Validation-Plasmid (In cell NGS) &3

“FR S AL BN
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Transfected cell

b/

2 MH|A= D240| MSEt cellof] HESIIX} k= target gRNAZFK2|El knock-out cell poolzt HE &2 dataZE HMSsi E2|= Transfected cell
MH|ARILICH gRNA sequence HETH =sl FAIH gRNAE st H30l| = transfection W2 2|X3} HESE ASNKA| TIASL|CH
gRNA sequence &3t 2| &{3tEl CRISPR 712 3= A7t HIE S Hofshal 4~ ASLIC

MH|A TP
o, %
%
-ﬂﬂé* %
SQRNA-GFP
- W
Pr— Transfected cell pool
Host cell line
FEUS Y D cell £ gRNA &M Transfection Knockout cell pool 4
wi - L2 .
W Py — S
P S
Q
o
=3
Genomic DNA ZH| In/del analysis 2|ZE % Knockout cell Pool BiZ g
o
<
xo
FEEUR
ME FH| 52 % MHIA ol2uy

Mycoplasma test7t 212 &l human adherent cellS CHAOZ AH|A ZIHBH|C.

“Mycoplasma test 21", “AMH|A order form” 2t “RERPASMEN EEAHIM"E Z46t0] crispr@bioneer.co.kr 2 HLFA|D, MH|A
THsst HERQ| cellg ELIFMIR.

Cell2 5 X 108 cells/ml, 1 ml 0|&& cryo tube0i| Eot HL{Z=A0F SHL|C

MH|AE AL [0f QFA, ELEZEA celle] mycoplasma testE 7t Zdstal control2 AF2E CCR5 & HPRT1 genel| RFE SQIgiLct

FEAIE SUSHK| e 2R, AH|A T E713tLICH

11
[T
o

< 0

0x

cryo tubedi| 0t sealing =, ¢iZ 1ol Eot SS&LICH
degradationO| =[X| =5 &3t E210|0l0|AS SE3IH, MiE0f| R2/5t0d 2EME Eod HSSLICH

rlo

==
=

oF of MM
of

i< X|SHof| ofgt ME HM WX|E Qo SRY e 35 M HiE S M7IZFA|7| HEELICE,
Jjerma ws RE Ag 712 b2 S
ATC-0130 \ AccuTool™ Transfected Cells \ 8% \ e
Txe s Els
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Cell-free Protein Synthesis

AMHlA 5
Standard Protein Synthesis Service Standard Gene to Protein Service
One-day Protein Synthesis Service Cloning-free Gene to Protein Service
x0O E
0 5%

« E. coli 2] HIE £5S2 A8 3 PHIE W WO NAsH HAE 27 thiym A3
 MEHQ) WHOR MAS 4 GIRIH S MRS T8pt) Chofet SRO| T 814 Ul

At EhE 814 7| SRS Ol olo]

1
%
=
=
>
N
>
St
m
a
Hu

s =

SHIE CHIT SR A ARO[

[ |
SHIE CHIEE WS A ARI0[2E HIE B 2HY 10| MIZ 22 0/88 HAoRLE] 3
AZICE Th2 HEH, tubeliM BLSS ZTI¥HsL7| HiR 0] ZHHsHA| Cist ZRo| CHHEIS WaistrLL, CieFst RS A&7 HEe o ASLICH E3t

o=
HOL U= MEE 0I831X| 87| =0 S4 ThiE S M WZol| RYHel JekS F= Tl wolof ZoIghLct.

£Q
m
bl
2]
rn
3
A
1jo
['9
gk
OF
F|'|:
=
£
e
L
n
rn
JE
A
mE
2
=
A
rlo
bt
k>

Hio|2L|of2| THE ghe Afu|A

Ho|Ljote| CHME Y MH|AE TAETHHE WA AJAHD} His-tag% 0|88t Hzhd H| YHS HMAS2=Z £Ask= ExiProgen™

»
v
C==2 HO [ C=aE =2 =] ) g,,
THIE 0[83l0] A& ot CHHES BHMsIo| HMSELICH thiE FM MH|AE CHEXMOE 10~150 kDa 37|9| Ch ’.‘a% 100 pg A
gHMsli3== Standard Protein Synthesis ServiceZt 1M, disulfide bond7t Y= E4-3t EHHE | His-tago| M7{E HeKe| thHE, 100 pg é._
Of&to| EHHE Sl & ErulMo| Hef 3 HQ| Uf2t SMS MEHSt 4= QUEL|CE KESH 1L Qhof| THEE S ZatE fHotE = M|Aot ST} HIZHRE 3,
()
EHHE SN MISSHs MH|A S Crefet FEHe| MHIAS HS6t1 QUELICE
H j Sample
— "0 00 %
EEEEETS g P
OjH|Y =2 F ME 3| TR 45 gL R

Mu|A 2of 3 &

O|H|Y: proteinorder@bioneer.co.kr
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Standard Protein Synthesis Service

e
TXtE TR SHYEH| ExiProgen™2 08010 floh= A &4 15
22, GEeIkt 22E S LIS SR HHES SHEY 4 ASLICH

O|Lflof| ghadsll =2|= MH|ARILICE

MujA 2P
Protein Synthesis Service= 2I2[5tAl= template DNA2| S0 2tM, CH2at 20| & 71| Ao = B RE|0] ZIMEL|CE,
E. coliexpression vectors (ex. pET 52 T7-based 2% HIE])
R ﬁ X
= 2 o0 1 ]
EEEEEEEN
FEESYUAHMES AlZ £ 3 DNA B ExiProgen™g 0| 2%t
CHIHE! BiS] 5 R|
Non-expression vectors (ex. Cloning vector / target gene)
(o]
TR ﬁ X —_—
= T R L]
e N
FE AU ATN U A2 £ 9 DNA S Template DNA ExiProgen™g& 0| &%t
(PCR product) &t&t CHHE] S |
FEEe
E. coliexpression vector” 30 g Ol& (Azsor280: 1.7 - 2.0, Azeor230: >1.5)

A2 HSE , »
Non-expression vector

2 g OlA (Azsor280: 1.7 - 2.0, Azsorzzo: >1.5)

Datareport

ol

Mu|A Hap

Protein

100 g (0.1 - 1.0 mg/ml) of solution

o
olutxol EHT

Storage buffer Z414

50 mM Tris-HCI (p H7.6), 100mM NaCl, 1 mM DTT, 0.1 mM EDTA, 0.05% NaN,
50% Glycerol

Disulfide bondE 7IX|11 U=
50 mM Tris-HCI (p H7.6), 100 m

Ehy

MNaCl, TmM DTT, 0.05% NaN3, 50% Glycerol

AR 7| BF7- 149
1) Plasmid DNAS| & F= &7t Z740f| £YE[X| of= Z20ll= DNA B2 MH|AZFRItE|H, 7+ H| 0| Haet 4 a 2k
2) 2t cloning® vector = PCR product2 2|27t 7Hs38tH, o] o= First primer F/R sets % template DNA HM[EF MH|A9| 27t | €0] Shagh |Ct
3) MH|A HIE2 A 100 pgS BH4det 2= HIZ0I0, ofnf SheRie S Chlmol 2ok 2A|R{0] MM| A|29| S olnfgH|ct,
4) M 24 HES othls ZR FI1MQI H g1t AlZto| U |ct
5) AQ77t2 HYY 71F 0= APHE|H, DNA AR Afel o= CHHA ehatof ek S7te 4 QELICh
6) S HIS2 CHHA 100 pg 37+ 2 Alof] H4st= HIS S 2|0jstH, S Al BRst 30 pgel FHAE O|XSY 22 MH|AS| Z7HH|80| LhAgt|Ct.
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One-day Protein Synthesis Service

e

ExiProgen™ EC Protein Synthesis KitE At85t0{ 26t= tHIES ot E2|= MH|AZ, DNA AlE T4 2 12 LHofl BHE S AnS dhas]
ELch
FEHE
E. coliexpression vector” 30 pg O (Azsor280: 1.7 - 2.0, Assoraso: >1.5)
Data report ol 2&
M| Zap)
Protein 0.1 - 1.0 mg/ml of solution

50 mM Tris-HCI (pH 7.6), 100 mM NaCl, 1 mM DTT, 0.1 mM EDTA, 0.05% NaN,
50% Glycerol

MHIA TS Hep =

Storage buffer =

1) 2 MHlAE 2 Al7tS Defsto] RTAH 52 U Buffer ZAS HZESH= AHIAS el TIHSIK| ob5LICH 37 M| AT} Hast AL “Standard Protein Synthesis Service
[S-2500]" £ OIE3tA|7| HILICE.
2) Data report & 13] EES0{ SHAE CHHEIS JZsl SZILICH £71H 02 HElo| LE3t Z20f= “Standard Protein Synthesis Service” 2 HeHE/L|CH

3) A& ARE|= 72+ TetE|X| Qi5LICE

Standard Gene to Protein Service

e
2FAFe] Gene Synthesis ServiceE 7|82 FMEl HXIE E. coli& expression vectord] cloningét =, THRE 3 AH| AT} HA|E| 0] ZIYE|
= AMH|AQILICY,

>
3
g
S
(7]
3
2
@,
@

MH|A 2PH

TCGA ATET TGAT
ke ey m
TCGA ATGT TGAT
S ST Ak
TSI 454
m il b e .
Protein

—— —— o0 O
FRuys QR 81 A B Gene % Protein b2

(E. coli Codon Optimized)

1-1,500bp 20- 359

1,501 - 3,000 bp 30-402¥d

Gene 2 - 5 ug of plasmid DNA (vacuum dried form)
Protein” 100 ug (0.1 - 1.0 mg/ml) of solution

1) £ 30| =|X| @42 Al, data report &1t & set up charge HISO| £atglLct. B e el RuXte Hok MZEIH, RHA |82 HTLELIct
*F2 552 0| F|4 Al gene B497t2] 50%, 5% 0|= |4 A, gene BH47te] 80%7t HTLEILICE.
* High or low GC, repeat sequence, homo-polymeric runs S0l sequence LHOfl ZI=(0] S AL, B4l T} Sl 7|740] 48 ZRE 4= ASLICE
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Cloning-free Gene to Protein Service

e
2Ate] AccuGeneBlock ServiceE 7|#OE RMEXIE e4st =, PCR products 0|80 T 30| ZItE]i= MH|AZ, cloning 2HY0| 2 2R
6101 ECHHHE A7 LHOJl Z2tE Hhot 24 4= QUELIC

| 4 -7 weeks
SHanEas IEEEE——
2 -3 weeks
Cloning-free ;

I Gene Synthesis Service [l Cloning to expression vector
I  AccuGeneBlock Service ExiProgen™ Protein Synthesis

Figure 1. Standard Gene to Protein Service@t Cloning-free Gene to Protein Service?| A8 AlZHH|

MH|A 2P
TCGA ATGT TGAT
GCAT GTTC AGAG
eV m
TCGA ATGT TGAT
GCAT GTTC AGAG
ST 454
-ﬂﬁ'@* il o o b e .
Protein
|| || soneEr
L L 0 o

R ] CHHE ot Gene % Protein Hii&:
(E. coli Codon Optimized)

500 ng - 1 pg of PCR product

100 g (0.1 - 1.0 mg/ml) of solution

1) TR 9140| £|X| 942 Al, data report 21t 87 set up charge 3:7HH[80] SRHEILICT B, efE RTAk= HA HIZEH, RMX FA4HI8S BrELC
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Monoclonal Antibody Production
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Antibody Production

lele B2

— ==

Monoclonal Antibody Production Service

o 2 72| B2 717t LHol| 2HIS MZsI0d MiZ (2% L Positive Clone Z3} =el)
o 7|E CH2E M| A HIE Chl], %2 7t

« A2to| 82I(Z|4 100 ug) O HHEE 8| M= 7ts

Hio|2L|ote] EHEE SHAl MIZH MH|AEH?

HIo|2L|0} EHEE SHHl= phage display #&HS 0|8610] MEE]= MHES THEE SHIILICE 71E
7|2t0] 21 8HH, phage display 2@ o= H|ZHEl XX eHHl= bacteriophagedll &

II:_% [
B ES P

SHI= 520 Bio] NAHE 0|2fof A

=

|&2 0I83}0] 7|Z WL M 7[Zto] 1

20| ST HBIL|CH Kok, B SH= 7|E THEE SAVL HEE = RE M| SUSHA ALZE £ AUSLIC

7|E x| = U

o245

Mzt 71z

Phage display &%

o 7%

2.5mg

%4100 pg

OO
OQ

Cloning

Phage Library

G,

A

Panning

Screening

o
Screening: 57 &0l Zglst= NS So0ilM Y- 7|F o|Mo| SIS Mdste 1l
Cloning: &4 DNA HEE SHH| 2ol WE 2 §7|= ubd

el GRBlH MIZez ttes 2ty

i

Expression & purification: 2|

Mu|A 2of 3 &

O|HI: aborder@bioneer.co.kr

it

4

"
~

Product

Expression &
Purification
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Monoclonal Antibody Production Service

e

Phage display &g 0|&3}0{ t2 |
=WHOZ bacteriophagedl &M RHALE 4510 phage EHO SHIS LA |71 = BRI SHelnt Zolst= &H|1S Hote AREQLICE 7|1&

=21

E SIS M E2|= MH|ARILICE Phage display 282 SR &K 2| Z A, Tl 'E2| AR 1
=
o

M
=
=

=
S 0| S0t SM| RZ} 7|2t0f| B 15t0f of 7 30| F2 717t Lol RIZH0| 7ks3HH, £ 100 pgol 28 T2 E HZ0| 7hsELICt.

MH|A 7Y

=] A0
FEESHY
HbA
AHM ES
X
2

AHIA H[S el

68 Antibody Production

§N I

1 Q)

,,,,,,,,,,,,,,,,,,,, W
e Panning & ursd | Hx| Antibody i
Screening
0.1Tmg/mL 0l&, 100 pg
CIEHE]

e 15 kDa o[ste] AL carrier proteing 20 ZA|7| BIZLICE.
0| A2 carrier proteinT EE=Z XSS 5104 FA0F BHL|CH

>2 mg (Carrier protein & H|2|)

HEf0I= MM Al 5 E29| carrier proteinQ2 BHIsIo] K 25t0d FA|7| BRRILICH
Ex) peptide-BSA, peptide-KLH (or OVA)
el HE 29|

ok 7% (positive clone 21 012 2 L))

Data report olm|Y &&
Antibody IgG: 100 mL culture, 500 g 2%
(Ich 271 ) =) (88 Al scFv 7ts)
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Genome-wide Drug Target
Identification and Validation Service

MHIA 22

—_ ==

GPScreen™-FAST Drug Target ID Service Primary Test Service (WT, 5 drugs)

-
FO
Jim
oA

A= X3 2to[H{2] 7|Hte| A f2e| HAll ofE - H JIE
T|toE 7o RE QY| = ERI ATR|H Its

MIZE 7| 4te| ok It
*NGS 7[4t22 DNA barcodeE

o OIS M2 EM WL oAE, MAS AR 7|1 7Y Sol| M8 Its

oo, o

ra ne
= o}
rr mu

s of

°
[}
o
30

Ho|2L|ote] 9= A8H 118 AMH|AERF?

THE ofet Y o|+2A, Mof & 2Ho| X2 71 (mode-of-action)2] OfsH: OFL|2} ofz 7 %
el A THAIULICE HO| 2LIok= R7A| 7|80l M 2FE2| EFZIS w8 MAISHS 71&2! GPScreen™
pombe) = ME 2l0[=2{2|E 0|835}0] R £E0M AE2| HBHS EMlsh= A|IAMOZM AE It
Pls 24 % 42 A32|dof| AL 4= AELICE 8 38 Hetel o, CAF Rk ofL 2}
7l

o
bal
o
02
=1

A of

Hr o

-]

4>

r

=2 o
= >
=t 10
my
Sk
N 1o

= o
J

A et
R

o> M
L

n

Ml s o pE oo et

of Ho J

K

et FHI
o N
>

rlo

Hr

ne

fot

a

p=]

1 9 synthetic lethal Szt Z2 84
[HENX] 72| ZE Hgt HHo| Mot SH SHS0| A2 FH| M JtSELICL 0|F St 33HOR Mt I HIZE

=

UL -
b

mlo
ik

12 |J o mo 4T ox
L 02
J0
ra
>

|0y p2
=2
k>
o
1L ——
ok

J
——
rx

OF
——
In
!
()
)
o

MH|ATPY

. . N Z1t &0l 5 GPScreen™
o|m|Y H(%E &) Primary test* Primary test Zat &5 FAST Service ZIsH0{E! MEH

NGS
L ¥ =
PR L
- . ASa|L ZIE HEtOR o2 S QFRIO| QI7H ALE
GPScreen™ FAST Service o1l £ 7% SHx 24 U 605 B4 Data HZ

*Primary test: S. pombe?| wild-type #50ilM 2= HIAES TIASH Glso 5.

MH|A 2of 3 &

o|H[Y: gpscreen@bioneer.co.kr
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GPScreen™ FAST Drug Target ID Service

e

Drug-Induced Haploinsufficiency (DIH)& heterozygous deletion mutant (53 THHZO| HAM| o H[sh Rehat i) = Ho|H|)oflAf 2
29| QAT E7I5h= vlakS Q|0[LICE Of2{ot #A2 okZ0| EXoH RERITE ZAE HOM|0 ZHE Al LIEHLIH, 28 ZH8H 1H2| utXQl Lo
O{AX| D QUELICH 2+ Bk Chfet Q& ol oSS0 that -8 70| of2{et l2|E 0|83t0] ot ZH (S. cerevisiae) s HE 210] £

E H ELICHBaetz K et al,, 2004; Lum et al., 2004). 28 22 MIE 2 2A0| QIMMES Lettt TRES MILLt HOH ARSI HLHO|AH
QI ME 2 R ofAHX| 1 Y&LICH

Gene Dozsge and Drug Semitivity

Semsitivity to Drug

ML
oo
GPScreen™ 7|&2 {7H| +Z0lIM of22| 21873 S FaohH MAIZ 4= ASELICH

A B

15 10
9 - a \..
o AR R 1. H-- 2l
7 4
(e
5_
44 Ty
3, = 0o o
) i
1 4
]

-
Pa

Fitness value (FV)
Fitniess value (FV]

0 410 20 30 40 S0 G0 VO BO 90
Barcode

(A) NGS 242 S3HHIRE 27, K| SHH0| 23 (pool) 2| HIZE 71 NGS 244S Seff eftELCt

(B) 2lAHZEESC| F2 #X QML
GPScreen™-FASTE MEE S2 QUEAE(D2 A2 W7HM ZAM) 5 2 S| 2F0M oE R EiitM(DIH) 240] 24t AF2| 02 +HE|UFLICE
O Zn 2o B QUXIS (L2 )0| AR ASLICE

74 Drug Target Identification



Fitness value (FV)

Barcode

Fitness value (FV)

-
L]

—
=

o

5 5 B

(4 ]+ 1
‘)“ o
a 5 -
TORgE#F1
T "I--\.. v ':_: o o :‘._'_.:I-"\-""' .

Y Feni® g 'c.*r.--pg?x.-‘s e,
0 25 50 75
Barcode

Figure 2. GPScreen™ 7|&2 0| 8%t | AHZIEE ZH8H

(A) NGS 2442 S8HHITE 27, M| S#H0| 25 (pool)2| HIZE £7F NGS 2442 Saff ¢iisLCt

=2 o
(B) BlIAHZIEZS| =5 BX QTAL,
GPScreen™-FASTE MAE & RHX|
D Zn} Yol BN QUK (Tt

i
|
o
>
1o

zE2YM

Growth-inhibitory activity (Glso)E 2/t Primer Test Service

Primary Test Service Cell type

Primary Test Service in Wild Type S. pombe

GPS-00

SP286

S. pombe Genome-wide Mutant Set2 0|28t GPScreen™ Service

IR HS

Primary Test Service

No. of Genes

GPS-01-GW

S. pombe Genome-wide Heterozygous Deletion Mutant Screening Service

4,840
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AlEtOH |

[

Al B

DNA /RNA Synthesis

al AlCH

AH[A 22| 51 &

oligo-support@bioneer.co.kr

siRNA / miRNA Synthesis

SiRNA-support@bioneer.co.kr

MALDI-TOF MS Analysis

maldims@bioneer.co.kr

DNA/RNA Amplification

customized _ service@bioneer.co.kr

Gene Expression Analysis

gPCRarray@bioneer.co.kr

Gene Synthesis & Cloning

geneorder@bioneer.co.kr

mRNA Synthesis

mRNAorder@bioneer.co.kr

CRISPR-Cas9

crispr@bioneer.co.kr

Cell-free Protein Synthesis

proteinorder@bioneer.co.kr

Antibody Production

aborder@bioneer.co.kr

Genome-wide Drug Target Identification and
Validation Service

gpscreen@bioneer.co.kr

o RUMEO| Lo AR, 1588-97882 HEUFAIH XA

76 Technical Support

ot B0l ZHS LY.






