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Oligonucleotide - AccuOligo®

Ha

19923 =L #iIN 12 J|Pe= MEE Hio|L|oOk= =L A|CHe|
DNA 2 RNA 2 Z[AI2AM £|10 ZE 2| 2EILE XS ct Hiol2
L|OF DNA & HIE= MAXRI 2 7|a2 ERSIVOH BH &8
ot M| £|CHo| R MKt 2 2|AtR 7'Ig|—f7I Lol X|EH o= Hitzrel
ShEf Ol o1710HEk0f| OfRISED Q&L|CEH SAF JHESt HT—O/igoTM 384
ed7(9t 384 HE XtE HH7| U AtE WY 237 522 6120

30,500712] 22|15 e~ USLIC

Hio|QL|ote] 22|10 g'd MH|A= FERE &Y, A TR T
3’4E '‘Computer Aided Manufacturing (CAM) |¢ of| 2|8 XF=
Sigto=M NFHO| 22|15 S0t UASLICE 53|, SXt oot

‘Bio-RP X1 HA| A|AR'S Tk 2210 Y2 ItssH &2
ZM, PCR, sequencing S| YHIE0I A S S:3i5H= 0110|258l S
Ar fLI2F SNP typing, gene synthesis, DNA chip 52| Ct¥st &
BSOS 25tz MAXQ! A7 |2t S A = HAL 22| 352
f%ﬁpﬂ SIASLICE

AccuOligo®Technology

YLK OZ 22| 1= o, A, 25 g HA AXE £ D2HojA|
S ELICE AXE 22| 0E 28 1P B0 258 520f 9f8
B0 HiEH0fl A HO{x Lt #o|Lt S:2401 20f UAH| =l=t 0212
EHZ &S ot =% 87] LioflA O|ZE|0] 240| el 91&
C}. Plate2 35g 32 O d2et 42 WAy g »=
LIt 0] AR0ll= 22|10 s=7t %X| ot Mol 25 A
DELICt,

HFO|QL|Of &1L 8 O|2{t 22|71 0|% &4 BXIE shHs| s o
3 ZISOIM = FE HI0fA HO{X|X] ‘BgE ccuO/ igo® 71&8
SIASLITHA ?JE 22| 13 QE|IE ZYE 'S5 £ 2006 &
EHS X|10-07772493)).

1=}

- =

il
mo my T oXx 4

ox
bl

AccuOligo®2| EFH
= O|2h B XK= PCR, sequencing, enzyme cutting S0f| F18{ Qgt0|
ASLICH.

“H|E EE 24 20|00t 0lE 24kl oS YX|LIC

= 0|2l 22| 0k O &4El= dds YX[eLCt
= plate LH ZF well 2t WXt @ ¥S BIX|EIL|Ct

HiO|2L[OfO|M XSt 2E 221= 47| Accuoligo® 70|
M| clean roomOf|A] AAtetO 24 DNase, RNase, DNA free
St AEIE T2 o220 s 2 =10 USLICH

_I

U

* Bio-RP, HPLC, PAGE 59 Lifet FHIYHS M 4 QUSLICE
» HfO| 2L|O}= Bio-RP FHIE R 22 AMH|AE MISELICE
= ARIEX] D240 HeHoj| Stz 22|12 FH| YHS Y =ELIC

Bio-RP FH|

Ed7|0M 22| S B8l L= 2FY F coupling monomerZ At
2| phosphoramidites= 5-0H 1&0| DMT? |2 E2 |0 Q=0
Ol g 18 5 ¢ coupling *?_%OI LOolLt= 22 YRISH| f/3H
MYULICH 2] HollM 22|11 g2l Ot cycleO| Bt F| DMT?|
£ W(OJLHX] S0 o IFg S 9._*?10}._ (trityl-on" mode) ¥dt= Z0|
9| N-mer 22|10{|2t 5-DMT? |7} 20{QU 1 LIHX| 24FEQIN-1,
N-2, N-3--mer0f= DMT? |7t 201QUX| ¢4 HEHZ /g0 2tz EL
Ct HIO|2L|0te] Y17LTI2 hydrophobicet DMT?|0f] 81| B4tz |=
RP resin2 Yot 2 382 X33t Bio-RP A YH'S i
SIELCh

Bio-RP FH| &S S3ll otz N-mer 22|12t @802 F2[5}
1 N-1, N-2, N-3--mer &2 HMHYCZM 10| N-mer 22|10
£ MlSLch

HPLC x|
Cloning, site directed mutagenesis &=+ quantitative gene detec-
tion 52 A4S WY Wolle Dol g 22|10t HagL|Ch
0| B2, desaltingO|L| Bio-RP HH|PO 2 = S 26HK| 42 A0t B
GLICE &0l 22|12 67| ffolii= HPLC HESE At ALE
StH, | resin© 2= anion-exchange resin £+ reversed-phase
resin0| AFEELICE Anion-exchange chromatography= 30 mer
Il 22|10 FH|of MeotH 90% Ol =5 LIEFHLICE RP-
HPLCZ At HH| T anion-exchange HPLCE AM2EHS e QAL
oF M 282 LIEHHLICH & W 25 2 22|02 Zolof| w2t 7
X =220| gbs WY =0l 2 35 mer 0|2 by 22|1= &
=2 FGHSE |2 & LIt

PAGE &X|

21 22|12 N2 2 FNE I AFRSH= HHHRILICE Polyacrylamide
gelofl 7| ¥ 53104 2 130 mer F=NHA| 22 o U0 FH £
== 95% O JYLICh T7|¥SS 0|8 FHLH2 R =2 &2
2l52 MR, FHIE 22| 1S U] UM geldoliM Jotk= BiE
£ T2t FECH0F 511, S desalting 2HYE HMOF o122 £F 5
20| SorgLct.

Global Genomics Partner

AccuOligo®

100% MALDI - TOF QC PASSED

10 | BIONEER



AccUEBQ® Probes

oME I oAl X7
AccuEBQ® Probest 5'Reporter Dye®t 3'EBQ Quencher2| @7 A
Z2H108H~112H AL0|)0f| EBQ QuencherZE 2718104 25 base 0]4+2)
2! Probe0i|A| & X|0f(dye quenching)2| 2&d& =2 MFXLICE

AccuEBQ® Dual-Quenched Probes

AccuEBQ® Distance from Dye: 10 base

[Probes | =N ACCUEBQ" Pobe

A
:
!
|
|
!
Y
Csigna

Background

Dual-Labeled Probes®| B2, 25 base 0|42| 21 Probe sequence
E ORI AL W& X|0i(dye quenching)2| 22440 CtA H

jél = )oulngl:l' OlE‘Ial-_l' _E_x-"% E)-Hjeq_é_l'jl _CI>_|6-H AccuEBQ® Probes Probe B Probe Z AccuEBQ® Probe
L 1 Conc.
= Internal /%[0l EBQ ProbesE F715t0{ 5'Reporter Dye2t ) 299:9“5 :92 . gEg
; , . RNA10° | 29 - 9 X - 29.19
3Quenchere] H2|S H=AI91, SEBQ quenchert 8| TN aniet s b o e oo o o .
oz _Lﬁ-_% '%%PX-”O‘I% I‘||—To'—'6|-02| CIPCR Ael?:éll Al backgroundg 'iFZF__I RNA50 | 37.76 | 3641 3700 | 3601 | 3685 | 3643 EMRED R
. . (SCV-2122_E gene_probe, ALS template: NCCP CoV RNA)
211 signal detectionZ S7FA|ZLICY.

oFEEE
Modification

Cyanine3

Cyanineb
FAM
HEX
0 (10~11 t;aEszcerI =) e
ROX

TAMRA

TET

Texas Red

www.bioneer.cokr | 11
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Standard Oligonucleotide

oNIE
Standard oligonucleotide g AMH|AE= 130 mer O[5t 22|10 &
g MHIAJLICE ChYot ghd AHUS MeEtet o= QIO | B =

St 80| [t Bio-RP, HPLC = PAGE S LIS A8 IR ELICE

=
MALDI-TOF Mass SpectrometerZ AF28104 QC Tl A A[SHEtL|

= NEAo 22|10

Bio-RP X1 M| A|AHIOE N-1 merS Z&st truncated fail-
ures M| A, clean room0j|A| A#AFsEO 2 Mf DNase, RNase, DNA free Af
BN 2 Mg

syt s

s Y 23712t AccuOlige® 7|12 HE%t Fefot 52| 22|10
E M3tk

= XtE2t Lt

N 2| X2 Xt it 2l 35S =5 FERH Y, g+ X
MR T S ArS2reriELICt

- ChEdits®

1€ 30,5007H2] &4 |EIXH At DtsiLCt

SIS (ks 1ol I |

HUTHE K| WA R QPRI Y |of EAC| H Y d S HERLICE

o x| gy

S0 ME A Y

! A

. Bio-RP PAGE HPLC
Standard PCR / RT -PCR N
Multiplex PCR V v
Real-Time PCR N
Sequencing N
Genotyping / SNP N
Cloning (e.g. chemical J J
linkers)
Mutagenesis v Vv
Gene Synthesis
DNA Microarray Probes N N
Antisense
Primer Extension v N
cDNA Library Generation V
End Labelling & FISH V
Northern & Southern J J
Blotting
Gel Shift Assay N N

oMF AA/AL

3

¥ (hmole) 25, 50, 200, 1,000, 10,000, 15,000

1

ok
ox
[>

0

b

m
—=
1l
ox
Ny
o

5-130 mer

e 23t R

Bio-RP, HPLC, PAGE

MALDI-TOF Mass Spectrometer &
50 mer O]} PAGE GEL QC

i
ol
.

0
I

(=]
(@)
I
o
>

o Y
= 22|00 gy 82 G012l 7, Al W, 221 20|, g A9
¥ = modification 0520 2} F2rE - ASLICH
AN 22|10 35 82 VIE R Tl 7|E 22 0ME 32
St UBLICEH
IPET A|A B2 0.D. 20 base 7|&
ole Bio-RP PAGE HPLC
25 2 1 15
50 4 2 25
200 8 6 7
1,000 30 18 25
10,000 300 150 200
15,000 =9
oFEET

= DMT-monitoring QC, PAGE QC, HPLC QC &f*H0| EFx{0|X|gt &
= 2PE X0l 8iH0| 7| TH20f|, fail 22|11 Y modification 42& S&
Hers| 2ol 4 gaLct

= MALDI-TOF (Matrix-Assisted Laser Desorption/lonization Time
of Flight) Mass SpectrometerE 0|24} 22|19| Hefot 2X1
S E5TY S ACDE J|Z HHEN HE| 3P 22|00 FHet 2
2 Bk = USLICL

= 7Cie| MALDI-TOF Mass Spectrometers =I5t & 22|1E
MALDI-TOF QC3t{ D EH2| 22|15 SSYLIC

= MALDI-TOF QCZ 4=3i$t QC Data (24 22| 1 sheet)Z H|Z8to

M Z2|10] ZXIS A golet 4~ AFLICE

Z Ue

Hu

o HiiS QLY

PAGE, HPLC & 22|11 % modification 22| 12 Xe[stn= £2 &
0| O|Lf &2 EAe= gLCt.

(2 = EEfelAe] 24 AAE0| W2t HiS0| XE ~= UG
LICt)

12 | BIONEER



Standard Oligonucleotide

Bio-RP A 22|11

35 mer 0|5} 45 mer 0|5}

22 8A-17A £2 2 -2, 8A|~154| £2 7

—
FTE Y 2 3A-6AI A0 7 (REYMI AFY2 2 HEO| X|AE & USLIC

33,000~55,000(VAT &) HH (R XF0fMs 2&= 71 H[E0| 2l - USLICH)

HXE=ZE(0.D.)
20 base ?|&

e Bio-RP PAGE HPLC Bio-RP PAGE HPLC
15-34 2 1 15
10-75 4 2 25
200 5-110 8 6 7 2 3 3
1,000 5-130 30 18 25
10,000 5-50 300 150 200
15,000 5-50 29| 3 4 4

* Sequencing, Cloning A& primers= PAGE XIS &z EZILICE

o SOt AH|A

S HEMHIA -2 & 3E MH|A - 124 Bk Bar-code Label
96 Well 7 £ 22
Circular ssDNA service

T2 9k hase(A,C,GT) £ AH|A

S20|E £ AMH|A 22|10 =5 AfH|A

T2 gk Za0|E Mu|A

MALDI-TOF (QC)

Double strand (Annealing service)
MALDI-TOF (SNP or genotyping)

www.bioneer.cokr | 13
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HT-0Oligo™ (High Throughput Oligonucleotide)

HT-Oligo™ &4 AMH|AE O8] Q| 22|10 E ot Hoj| &

oMEHQ
| ehJotal I Q8% AH|AQLICE HIO|2L|Ok= T 22|08 TaE + A= AlA
IHLBIRSLICE $HEHO|| Egdts 271 9671 O Y B sk MH|AS O EHA|H F2|HQI D1H 0 2 W2 22|08 F0HSH 4 ASLICE

oXF AA/AS

25,50, 200, 1,000, 10,000, 15,000

5-130 mer

Bio-RP, HPLC and PAGE

MALDI-TOF Mass Spectrometer & 50 mer 0|4 PAGE GEL QC

o 23S /IS HE=F(0.D.)
woorw | Y S ki

(nmole) ) )
e Bio-RP PAGE HPLC Bio-RP PAGE HPLC
15-34 2 1 15
50 10-75 4 2 25
2 3 3
200 5-110 8 6 7
1,000 5-130 30 18 25
10,000 5-50 300 150 200 oo
15,000 5-50 29| =

14 | BIONEER



Modification Oligonucleotide

oNIE

Modification Oligo A{H|A+& Biotin-labeled primer2E{ Real-time
PCRO|| AFRE|= CIYSH fluorescence-labeled primertx| 24 &
9| 3' 5' L= internal modification oligonucleotide €M AMHIAS |
3ot QUSLCH Hio|L|ote| ATl THRfot &7 2| modification
oligonucleotideE 2t=7| sl £ CHt USLIC.

oFEBE

2 A9 (nmole) 3t J}s Base 2 (mer)
10-75
200 5-110
1,000 5-50
10,000 5-50
15,000 5-50

o HHY
Moadification oligonucleotide &8 phosphoramidites= modifi-
cation &0 W2t &g coupling yield A{0[7t 2104, 50| &0l

4 QUBLICE
o ik QH

2E Modification oligonucleotide= FEUZBE] 4 HAA Liof &t

SELICH

B&ZE(0.D) 29 717HQ)

Modification Z-30]| [CH2tA
EEER

www.bioneer.cokr | 15
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Dual-Labeled Probes

oMEHQ

Dual-Labeled Probel= YHHE O 2 5" ACtof fluorescent dye?t @|X|
St 3 WO quencher?t IXI5H0] Real-Time PCRO| AFZEILIC
MALDI-TOF Mass Spectrometer QC & 5! Fluoroskang 0|83t &
HHAEE 26 TEHS EHRLICE 3, 32| FE2ECHHHHE b
& U NEot JfH o =2 LAl MH|AS H|IZELICY.

oFE¥E

g A3 (nmole) & 7t5 Base 4= (mer)
50

o Hii QLA

BE Dual-Labeled Probes &=

BURDE|4-5

001

Y Lol

=13
=

e
=]

L
=]

L|C.

HEZ(0.D) 29 7|2H)

Modification Z-F0]| [CH2FA
EEER

10-75

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

o Spectra of Fluorescent Dyes

Dve Excitation Max
¢ (nm)
494

Extinction Coefficient Emission Max
(L/mole - cm) (nm)
520

6-FAM 83,000

Fluorescein-dT 494 83,000 522
TET 521 73,000 541
HEX 535 73,000 553
TAMRA 556 91,000 580
Cyanine3 546 150,000 563
Cyanine3.5 581 150,000 596
Cyanineb 646 250,000 662
Cyanineb.5 675 250,000 694
Cyanine? 743 250,000 767
JOE 529 71,000 555
ROX 588 82,000 608
Texas Red 598 116,000 617
NED 546 - 575
VIC 538 - 554
IR700 685 170,000 705
IR800 787 200,000 807
Rhodamine 6G 524 116,000 550

DABCYL 478 32,000 -

BHQ-1 534 34,000 -

BHQ-2 579 38,000 -

Reference: UV/ Visible spectra of the variety of dyes (emission) and quenchers currently available.

16 | BIONEER



Dual-Labeled Probes

o Combination of Dual-Labeled Probe

= Dabcyl

Cyanine 3

z
— Eclipse H
= BHQ-0 \ \ | / /
— BHQ-1
— BHQ-2
—_— BHQ-3

—— Cyanine 5.5

wavelength(nm)

Dye Excitation Max | Emission Max Compatible Quencher

DABCYL TAMRA BHQ1 BHQ2 EBQ

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

Cyanine3 546 563
NED 546 575
TAMRA 556 580
Cyanine3.5 581 596
ROX 588 608
Texas Red 598 617
Cyanineb 646 662
Cyanine5.5 675 694

www.bioneer.cokr | 17
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Dual-Labeled Probes

o Dual-Labeled Probe

Modification

5'-HEX-3'-TAMRA

5'-TAMRA-3'-BHQ1

5'-Cyanine3-3'-BHQ2

5'-TET-3'-TAMRA

5'-ROX-3'-BHQ1

5'-FAM-BHQ1-dT-Amine-3'

5'-JOE-3'-TAMRA

5'-Texas Red-3'-BHQ1

5'-FAM-Tamra-dT-P04-3'

5'-FAM-3'-DABCYL 5'-Cyanine3-3'-BHQ1 5'-FAM-3'-EBQ
5'-HEX-3'-DABCYL 5'-FAM-3'-BHQ2 5'-HEX-3'-EBQ
5'-TET-3'-DABCYL 5'-HEX-3'-BHQ2 5'-TET-3'-EBQ
5'-TAMRA-3'-DABCYL 5'-TET-3'-BHQ2 5'-JOE-3-EBQ
5'-JOE-3'-DABCYL 5'-JOE-3'-BHQ2 5'-TAMRA-3'-EBQ
5'-FAM-3'-BHQ1 5'-TAMRA-3'-BHQ2 5'-ROX-3-EBQ
5'-HEX-3'-BHQ1 5'-ROX-3'-BHQ2 5'-Texas Red-3'-EBQ
5'-TET-3'-BHQ1 5'-Texas Red-3'-BHQ2 5'-Cyanine5-3'-EBQ
5'-JOE-3'-BHQ1 5'-Cyanine5-3'-BHQ2 5'-Cyanine3-3'-EBQ

18 | BIONEER



EBQ - Next Generation Dark Quencher Modifications

oXNE e

EBQ (Excellent Bioneer Quencher)= HFO| QL |OF0{|Af ZI JHedst Al
2 JH=29| Dark QuencherLI|CE EBQ= 71&29| quencher=Ct 24

ot 52 34 YYS JHX|1 UELICE 0|2 HIFCE Dual-Labeled

Probe @0j|A I CtASt reporter-dye (fluorophore)2 28XO 2

X|o{(quenching) & == USLICE Eot 2= 5! pH #Hato = gt

RE K| 0 AUSLICE 2XHRIT, oft, orath Bl MEot 2t o110f A 2t

5|
A o 22E YOG iR 28522 A - USLIC

0.5 1

FAMEE] Cyanine5.57HX| HH 2159t 400~700 nme| 52 S I

=2 oY
22t pH HS10f| THEHM 2 RX O 2 QFgetLICh.

Cifet dye &
Marina Blue, Pacific Blue, Oregon Greens, Cyanine dyes, AMCA,
BodipyAI€ Dye, Fluorescein H|¥, FAM, JOE, TET, HEX, VIC, Cya-
nine3, NED, TAMRA, Cyanine3.5, ROX, Texas Red, Cyanine5, Cya-
nine5.55 400-700 nm IFE dye.

o 38 =0F
Real-Time PCR, RT-gPCR, Molecular diagnostics, in situ hybridiza-
tion, etc.

Cyanine 3 NED
TAMRA
045 e
HEX 1 Cyanine 3.5
04 - JOE ROX
TET Texas Red
035 FAM Cyanine 5

0.3 A

0.25

0.2

0.15

0.1

oIS

0.05

450 550

Cyanine 5.5

650

Figure 1. EBQZ H&H|0{ (quenching) 7F5%t reporter-dye 5.

www.bioneer.cokr | 19
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EBQ - Next Generation Dark Quencher Modifications

ONE AA/MY
EBQE= 71&9| quencher2CH A5t 2 S4 YA S JHX|1L QUELICE Of2f H| W Xt2 = 7|Z T quencher?] H2 X|0f(quenching) Y& EBQ
SILIE & H|0f7} DHsetE HOoiELICHFigure 2).

Table 1. S1 nuclease H2|Z S5t ¥ 24X|0{(quenching efficiency) &2t H| .

Fluorescence Signal Intensity -
Dual-Labeled Probe Efficiency (%)

EBQ-FAM 441 93.17 88.76 1130
BHQ1-FAM 4.20 82.74 78.54 100.0

FAM-Excitation: 494 nm, Emission: 520 nm, ROX-Excitation: 588 nm, Emission: 608 nm

34K (ARn) 34K (ARn)

23K (ARn)

23K(ARn)

*EBQ *BHQ1 *EBQ “BHQ2

Figure 2. Real-Time PCRO|A] ARNZf £ & S8 334 X|0f(quenching efficiency) &1t H| 1.
ARn value= a fluorescence quenching capacity of quencher at Real-Time PCR

4

oF

Ho

Modification 20 72H(Y)
5'-FAM-3'-EBQ
5'-HEX-3'-EBQ
SEIREEEERE
5'-JOE-3'-EBQ

5'-TAMRA-3'-EBQ 4-5
5'-ROX-3'-EBQ
5'-Texas Red-3'-EBQ
5'-Cyanine5-3'-EBQ
5'-Cyanine3-3'-EBQ

20 | BIONEER



Extendamers™

oHMIZ e o NIF /ALY

Extendamers™ (Long oligonucleotides) &4 AH|A= 130-200 Coupling Efficiency 99.0% 0[At
mer0j| 0|2 21 Z0[e| 22| E edsll E2l= MH|AYLICH &

Extendamers™.= HI0| 2 L|0f2} K| 2Lt Bio-RP resinE 0| 23104 o 2y 2ol 130-200 mer
HH5tH SE5tH, Dok YHE Y FR0il= PAGE M= 7ts3 X{x|| HitH Bio-RP, PAGE
LICt. Extendamers™g= cloning, shRNA, gene construction 52| & QC&QA PAGE Gal OC

T2 HMelolH, TH| target fragmentZ deHo 24 application &

LASH= OIS Y 5+ UL B2 HIBLHAIRNS Bl = QUELICH

o Extendamers™ Modification

o EXtA Modification
= on

=130-200 mer0j| 0|2& 21 Z0|9| 2|1 E el =ZILICE 5'-Phosphate

= LIS Modification Extendamers™ (Long oligonucleotides) A{H| 5-Biotin
A2FIFsELIC 5'-Amine
= Cloning, shRNA EE= gene constructionO] AF&3}7| EgtetL|Ct. 5'-Fluorescein
= Bio-RP Extendamers™g 5~6%, PAGE Extendamers™s 7~8Y 5'-Tamra
OfLfl BHSEILICE :
Inosine

o

*130 mers O|4Q| 22|11= Extendamers™ (Long oligonucleotides)2
Jt#0| MEEL|CH

1od

28 J1Z2HE)

A
Base = (mer) PAGE Bio-RP PAGE
0.25-0.3 5~6 7~8

130-200

w
~

Large Scale Oligonucleotide

oNE I

Large Scale Oligonucleotide (Bulk Oligo)=
A kg SR 20| 2tsotH, 2210 B

5,000 nmol scale O[A0| 22|11 &4 AH|ALICH X it bulk 22|18 T447|2 g THo]

15,
JlE U 543X Ve S YEot ASLIC

oNIE A/
A 50mg~1g
5-35 mer
Bio-RP, PAGE

MALDI-TOF Mass Spectrometer

e Bio-RP HPLC
50
100
5~50 10 10
250
1,000

www.bioneer.cokr | 21
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Custom RNA Oligonucleotide

oMEHQ

Custom RNA Oligonucleotide= 11240| | ZdkH= RNA sequenceZ double strand RNA &= single strand RNAZ &dsl] E2|= AH[A QL
C}. Gx| EH O 2= Bio-RP, HPLC HH|E HESHA 4= QoM &[0 32 $F72| ME CHE 3' overhang MBS ZLt6H0] 25t= sequenced| CHyst
modification0| ?Hs&L|Ct 1 /0] annealing /2, dry EE= ready-to-use 52| MEHSH 2Al SM0]| (T2} X|Z%{ Q2 RNAZ K| ZSHL|C},

=]
oFEZE

Custom RNA Synthesis
EHZEEE (hmole) Base Limitation (mer)
SR-1001 10
SR-1002 20
5~30
SR-1003 50
SR-1004 100
SR-1005 10
SR-1006 20
31~85
SR-1007 50
SR-1008 100

Modification available for Custom RNA
5" Modification

Fluorescein Cyanine3 Texas Red Cholesterol
Phosphorylation Cyanineb Hexynyl triphosphate
Biotin PEG 2000 ROX Folic Acid
Amine Azide Alexa488 Methylene blue
TAMRA BHQ1,BHQ2 Dabyl Cyanineb.5
Thiol DBCO DIG
Fluorescein DABCYL Cyanineb Methylene blue
Phosphorylation Cholesterol BHQ1,2 Maleimide
Biotin PEG 2000 Puromycin Cyanine5.5
Amine 2'.ddC Inverted dT
TAMRA Cyanine3 EBQ
Thiol Biotn-TEG dA
Phosphorothioate Deoxy-abase U : deoxy-Uridine Zebularine
2'-OMe C18 atom spacer 4-thio-rU N6-methyl-2'-dA
2'-F(N) Cyanine5-dA C3 spacer Chimeric DNA
Inosine rSpecer
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Premade Primers

oXNE e

HiO|L|OtRto] gt QX Mit 7|2 S HIEOZ T12H0| S ZITHG! 9L
A
M

=t 9! 91712 premade primerZ 130 OiZ 04} $Ad510f AMR3ISIILICY.
Lt AR} 5L B E 7 PHOl|A BIO| 2L|0F2| premade primer2 71& = &

AFLICE

OFE P
1. General Research Primer

= XIH| i (Purification): PAGE Purification
= X|2 HEl(Formats): 2 nmole of oligo in 1.5 ml tubes

Human HLA Polymorphism Study

gz s

N-1043 HUMAN LEUCOCYTE ANTIGEN (HLA), DP-ALPHA / 290 (bp)
N-1045 HUMAN LEUCOCYTE ANTIGEN (HLA), DQ-ALPHA / 139 (bp)
N-1046 HUMAN LEUCOCYTE ANTIGEN (HLA), DQ-BETA / 212 (bp)

Human Cytokines & Growth Factors

sigaavs

N-1047 HUMAN T-CELL SURFACE MARKERS, CD4 (T4) / ‘169 (bp)
N-1048 HUMAN T-CELL SURFACE MARKERS, CD8 (LEU-2/T8) / 287 (bp)
N-1049 HUMAN ENDOTHELIAL CELL GROWTH FACTOR (ECGF) / 153 (bp)
N-1050 HUMAN EPIDERMAL GROWTH FACTOR (EGF) / 107 (bp)

N-1051 HUMAN EPIDERMAL GROWTH FACTOR RECEPTOR / 216 (bp)
N-1052 HUMAN GRANULOCYTE COLONY STIMULATING FACTOR (GM-CSF) / 424 (bp)
N-1053 HUMAN INTERFERON-ALPHA / 283 (bp)

N-1054 HUMAN INTERFERON-BETA / 282 (bp)

N-1055 HUMAN INTERFERON-GAMMA / 397 (bp)

N-1056 HUMAN INSULIN-LIKE GROWTH FACTOR (IGF) / 471 (bp)
N-1057 HUMAN INTERLEUKIN 1-ALPHA (IL-1-alpha) / 442 (bp)

N-1058 HUMAN INTERLEUKIN 1-BETA (IL-1-beta) / 426 (bp)

N-1059 HUMAN INTERLEUKIN 2 (IL-2) / 398 (bp)

N-1060 HUMAN INTERLEUKIN 3 (IL-3) / 358 (bp)

N-1061 HUMAN INTERLEUKIN 4 (IL-4) / 375 (bp)

N-1062 HUMAN INTERLEUKIN 5 (IL-5) / 202 (bp)

N-1063 HUMAN INTERLEUKIN 6 (IL-6) / 486 (bp)

N-1064 HUMAN INTERLEUKIN 7 (IL-7) / 454 (bp)

N-1065 HUMAN INTERLEUKIN 8 (IL-8) / 300 (bp)

N-1066 HUMAN INTERLEUKIN 2 RECEPTOR / 282 (bp)

N-1067 HUMAN INTERLEUKIN 6 RECEPTOR / 203 (bp)

N-1068 TRANSFORMING GROWTH FACTOR (TGF)-ALPHA / 263 (bp)
N-1069 TRANSFORMING GROWTH FACTOR (TGF)-ALPHA / 256 (bp)
N-1070 TRANSFORMING GROWTH FACTOR (TGF)-BETA / 161 (bp)
N-1071 TRANSFORMING GROWTH FACTOR (TGF)-BETA / 228 (bp)
N-1072 HUMAN TUMOR NECROSIS FACTOR (TNF) - ALPHA / 518 (bp)
N-1073 HUMAN TUMOR NECROSIS FACTOR (TNF) - BETA / 179 (bp)
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Premade Primers

(2]

E Oncogene & Drug Resistant Gene

s SheEa HE HZY

,§ N-1074 HUMAN P53 GENE, RNA / 430 (bp)

% N-1075 HUMAN K-RAS ONCOGENE / 112 (bp)

§ N-1076 HUMAN DRUG RESISTANT, H-RAS 1 GENE / 542 (bp)

'c—g; N-1077 HUMAN DRUG RESISTANT, DNA POLYMERASE BETA GENE / 128 (bp)
% N-1078 HUMAN DRUG RESISTANT, FOS GENE / 122 (bp)

g N-1079 HUMAN DRUG RESISTANT, THYMIDYLATE SYNTHASE GENE / 171 (bp)
<

Miscellaneous Oligo

gz e

N-1080 HUMAN BETA-ACTIN, RNA / 300 (bp)
N-1082 HUMAN Y CHROMOSOMAL TESTIS-EXPRESSED PROTEIN / 799 (bp)
N-1083 HUMAN Y CHROMOSOME, SPECIFIC (SRY) REGION / 419 (bp)

Mouse Cytokines & Growth Factors

R WS HEE

N-4003 MOUSE T CELL SURFACE MARKER, CD4 (L3T4) / 239 (bp)
N-4004 MOUSE T CELL SURFACE MARKER, CD8 (LYT-2) / 251 (bp)
N-4005 MOUSE GRANULOCYTE COLONY STIMULATING FACTOR (GM-CSF) / 258 (bp)
N-4006 MOUSE INTERFERON-GAMMA / 244 (bp)

N-4007 MOUSE INTERFERON-GAMMA / 397 (bp)

N-4008 MOUSE INTERLEUKIN 1-ALPHA (IL-1-ALPHA) / 309 (bp)
N-4009 MOUSE INTERLEUKIN 1-BETA (IL-1-BETA) / 291 (bp)

N-4010 MOUSE INTERLEUKIN 2 (IL-2) / 222 (bp)

N-4011 MOUSE INTERLEUKIN 3 (IL-3) / 293 (bp)

N-4012 MOUSE INTERLEUKIN 5 (IL-5) / 243 (bp)

N-4013 MOUSE INTERLEUKIN 6 (IL-6) / 155 (bp)

N-4014 MOUSE INTERLEUKIN 10 (IL-10) / 417 (bp)

N-4015 MOUSE TUMOR NECROSIS FACTOR (TNF) - ALPHA / 300 (bp)
N-4016 MOUSE TUMOR NECROSIS FACTOR (TNF) - ALPHA / 366 (bp)
N-4017 MOUSE TUMOR NECROSIS FACTOR (TNF) - ALPHA / 368 (bp)
N-4018 MOUSE TUMOR NECROSIS FACTOR (TNF) - BETA / 355 (bp)
N-4019 MOUSE TUMOR NECROSIS FACTOR (TNF) - BETA / 316 (bp)
N-4020 MOUSE TUMOR NECROSIS FACTOR (TNF) - BETA / 387 (bp)

Miscellaneous Mouse Oligo

IR W WE

N-4021 ‘ MOUSE BETA-ACTIN, RNA / 395 (bp)
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Premade Primers

2. Sequencing Primer

= | 8 (Purification): PAGE Purification
= X|2 SEf(Formats): 2 nmole of oligo in 1.5 ml tubes

pBR322 Sequencing Primers

IEEI HD HEY

N-8101 pBR322, EcoR | Primer (cw) / 16 mer

N-8102 pBR322, Hind Il Primer (cw) / 16 mer

N-8103 pBR322, Pst | Primer (cw) / 16 mer

N-8104 pBR322, Pst | Primer (ccw) / 15 mer

N-8105 pBR322, Sal | Primer (cw) / 15 mer

N-8106 pBR322, Sal | Primer (ccw) / 15 mer

N-8107 pBR322, BamH | Primer (cw) / 20 mer

N-8108 pBR322, BamH | Primer (ccw) / 16 mer

RNA Polymerase Promoter Sequencing Primers

N-8109 SP6 Promoter Primer / 19 mer
N-8110 T7 Promoter Primer / 20 mer

PUC/M13 Sequencing Primers

R WS HEE

N-8112 PUC/M13 (-40) Forward Primer / 17 mer
N-8113 PUC/M13 Reverse Primer / 17 mer
N-8114 PUC/M13 (-47) Forward Primer / 24 mer
N-8115 PUC/M13 Reverse Primer / 22 mer

Lambda gt10 Sequencing Primers

A5
N-8116 Lambda gt10 Forward Primer / 27 mer
N-8117 Lambda gt10 Reverse Primer / 31 mer

Lambda gt11 Sequencing Primers

A5
N-8118 Lambda gt11 Forward Primer / 24 mer
N-8119 Lambda gt11 Reverse Primer / 24 mer

Universal Sequencing Primers

gz e

N-8200 T7 Terminator
N-8201 T3

N-8202 SP6

N-8203 EBV-R
N-8204 BGH-rev
N-8205 PGEX5
N-8206 pGEX3
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Premade Primers

@

5%

% N-8207 pQE-forward

% N-8208 PQE-reverse

S N-8209 EGFP-C

S N-8210 EGFP-N

§ N-8211 RVprimer3

g N-8212 RVprimer4

= N-8213 GLprimert

< N-8214 GLprimer2
N-8215 CMV-F
N-8216 CMV30
N-8217 CMV24
N-8218 Gal4AD
N-8219 Gal4BD-F
N-8220 Gal4BD-R
N-8221 MATCHMAKER3
N-8222 pBAD-For
N-8223 pBAD-Rev
N-8224 SV40-pArev
N-8225 SV40-pAF
N-8226 malEF
N-8227 27F
N-8228 1492R

3. Random Primer

= | &k (Purification): PAGE Purification
= X5 FEH(Formats): 2 nmole of oligo in 1.5 ml tubes

gz ue

N-7051 Random Hexamer, pd(N)6
N-7052 Random Nonamer, pd(N)9
N-7053 Oligo dT 20 mer
N-8001-8083 RAPD(Random Amplification Polymorphic DNAs)& Primer, 10 mer, 835 (2 1 OD)
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QC and Order System

©QC System

L — U T 1]
22|10 XtE HE 25 A" (UV spectrophotometer): Xt 2t o etz mpu s s S
- %int, 78 mv[sum= 225 mv] Profiles 12-15: Avaraged
/BT A AL TL|C
. . - S0
PAGE (Polyacrylamide Gel Electrophoresis): &id &, £ 5 &M o
Ol o= ZFRHILICY, N
HPLC: FX|2F SA[0l N-1 mer (failed oligo)E &H15t= JIHYIL|CH B TR
6879.6
100
50
Customer Synthesis "
2 34342

S|@| || @] 2| S[N7| | |DispiaySpectum ~]Profles:[T 1€} passes:FZ05T— [191]

139

System

Data: 20001 H5.26 Dso 2014 €:17 Cal: calt2 2 Nov 2012 8:46.
Kistos PG foims LR 23,5 Moc liness, Power 164, P.Ex. @ 8000 (v 120)
I

\\ s; :« i T B 4 oo
— ’°

1
\\ // i 2000 4000 6000 2000 . ”_1IODJO 12000 14000 18000 13000
o kZCODl—Kampaﬂ
Main Server B vo_psume_poceng

e —
© MALDI-TOF MS Analysis ) %502
227 massE HOIPORM Oy EXYT 2T BAYE RS =
. . . . . . o . Igure Z. eEXxamples or a ICa mer an mer ollgo spectrum, In this
depurination, N-1 failed oligo, modification successZ &kQleh 4 g ovi P <ot KAPALDl TOF <yt gosp
|_ case empioying a Kratos - system.
Q= | LCt, pioving /
2BFMOI genomics Q3123 OfL|2} large scale genomics 913t
= [L .
=e 9 e roe - ,_gH . © Oligo Order System
(DNA chip, gene-therapy, SNP detection S)0fl= HHEA| MALDI-
TOF QC ZAIZ Enf3t 22|12 AFRSIAOF EHLICH HO|2L[0F SHOIX|0fM =2 Far, B, QC & &S 07 5 U
50 mer 0]2t0] £2| 1= 25 MALDI-TOF QC ZAP} RISE!L|CH T 2AYS =l UG
DMO| FF 22|10 Y= H|Y A2 ELICt
MALDI-TOF QC Data i Xl otE FA A|ARIS (ASI0], 3 YFS 0|2| &l
2 UAELICE
BioRP .

CGA TGA CGG CTC CTT GCT CCC A
MALDI-TOF QC

Optical Demsity 1.9 0D Purification BIO-RP 6643.0
Total nmole 10.0 mmole Modification z
Scale 0.025 umoles  GC content 63.6 % ;
Length 22mer Molecular Weight 6647.2 g/mole i
Tm 67.0 € Volume for 100.0 ul
100 pmoles/ul

HPLC

GGC CGC TCA GCT TTT AGC TTG TTT

MALDI-TOF QC

Optical Density 2.1 OD Purification HPLC 7322.0
Total nmole 10.0 mmole Modification i
Scale 0.025 umoles  GC content 50.0 ¥ H
Length 24mer Molecular Weight 7316.6 g/mole ]
Tm 62.7 C Volume for 100.0 ul
100 pmoles/ul

PAGE

GGG CTT CCT CCT TGC TAC C

MALDI-TOF OC

Optical Demsity 1.6 OD Purification PAGE s710.0
Total nmole 10.0 mmole Modification H
Scale 0.025 umoles  GC content 63.2 % 3
Length 1smer Molecular Weight 5706.5 g/mole i
T sa.0 C volume for 100.0 ul
100 pmoles/ul

Figure 1. Typical Oligo datasheet with MALDI-TOF Information.
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Oligonucleotide FAQs

4
il
»a
e
e

4| 22t HotLp 2 OtLte?

22[1=-20C0i|AM 15 0] & QPgRiLCY.

FOA 50f| FI[2H AFRBEAIZAH clean benchoilM 32| &
9| bio-particle0| S0{7tX| §E=E F2|6t0 0421 72| DNase-free
tubeOi| 25510 HESIA|H S 7Li0] AFSSIA|00F RLICE &
5| RNA Oligoe 37| 59 bio-particled]| 28 & £IH| 2sH=|Z 2 At
£ A|0f clean benchOilA S22 41 AFRSHA|?| HIZILICH &t D2, 1t
0|QL[ote] BE 22| 1= clean roomOilA FEE[7| IR0 A& A9
bio-particled]| o[gt 20| E|X| oM HD |2t EE0| JbsEiLic ¥
SO 2 DNA= Fe 0|2 22 0|F2| 534 0| 201 2fsiM= MAM3| 2
siiet ZTO0| YoILPY | 20| Bt S50l =0]= AL TE(10 mM
Tri-HCI(pH 8.0), 0.1 mM EDTA) Buffer0f] =0{FA|H o @2f 22kst
2 AFLICE

o
mio
il
[H|
rir
otz

uu |o

o
oL
R
|-||I I'n-l

E| %4 PDIEJ_}HFEH(H“[rE x-| FA I:I

Storage Condition Shelf Life (Month)

at RT in water 2
at 4°C in water 9
at-20Cin water 18

at-20°C (Dry) 24

2. 2ElJ"_E o€ 8shA|2|LI?

Oligoe YHtx o2 HAXE %EHE SaaLh

HxE % I_"‘ =0l 2 =X2F 22|19 03t sequenced] 2f
ol HE AEZ Qlol| 2t A =X| ofs B2t ASLICL JH e

LB oT
60~70°C water bath0| 10~15&2F incubation A|2] & vortexstt
centrifuge= AF22LIC

olA} Hl-x|$H I—|:-|| a.H?:I-OJJI.9_7

=t

UM ASBIUZ0| 37| %QI bio-particledl| QUE|X| UQICIH 2 2
M= LI

o
Qooz olgt) r¢+6H7t OlH0] == AR0l= Aol
MALDI-TOF 241 9|

4, Fluorescent dye modified 22|11= 02| 22tsljof it ?
77| @A Yo EEH M| 3l ELICh 22|10 221
HYrE GUXOl AHol Hloj| oM MAD| 28t =22, At
F0| == 82[0i| 'Z0oiM 20| SORX| fb= FA0| HESHAZ HY
GLct.

Preferred TE Buffer for Reconstitution & Storage pH
for Fluorescent Probes
6-FAM, HEX, TET, ROX, and TAMRA = TE Buffer pH 7.50r 8.0

Cyanine3, Cyanine3.5, Cyanines,
and Cyanine5.5

TE Buffer pH 7.0 or 7.5

Cyanine dyes rapidly degrade in acidic pH

ox
o
ol
|.|'|
¥
—
3

—
jo
m

=

1o

o

o

w2 FA2S 2ojoiLta?

& 22|1= SGQUenceoil e fgﬂlﬂjf f |1 U= 1R =Y

mor 2 o
-|> 9 ox

2. 84 82]119| %S 0.0, 2O ZEE| O 2ojLfLtR?
M

g 22|12 I 260 nm2| UV LightoflM 0.D. 2+S 83t Fl Cte
1 22 A2 018510 el 22|19 oFS HofdLTt
0D.=¢C

2A10]| ¢ (Extinction Coefficient)2 20| &8 S46t= T E Lt
EfiE &2 220 2t 1Rt 2t XM C= 22|12 55 2
OJgLICE 22| 0= sequenced]| 2 TR0 e3t2 ALt 2= = 4
O LK UM 22| Z2|10] slidst= egfe 7+ - ASLICL D
222 0.D. 42 EoIH o712| 2410 ME5H04 82| Concentra-
tion, & 22|10 S5LE & = U ELICL

22|19] £ 2f2 260 nm UV Light0flA 2t base?| Extinction Coef-
ficient 2t2| (Table 1) &0 2 H|AtSH= B} base 2+2| sequence 2t
o]l 2|t X}0|E 1248t Extinction Coefficient 242| (Table 2) gt 2
AlLtot= 20 UASLICE

 od

Table 1. (Unit: L/mole cm)
15,400
7,400
11,500
8,700

Table 2. (Unit: L/mole cm)
EEEER S S
27,400 21,200 25,000 22,800
dC 21,200 14,600 18,000 15,200
dG 25,200 17,600 21,600 20,000
dT 23,400 16,200 19,000 16,800

3. C+21t 20| 82|71 (3G, 4C, 5A, 6T / GGGCCCCAAAAATTTTTT)
18 mer?| 24| 0.D. 2{0] 0.70|ACHH 22| 10| Y2 HOfLL E[LIQ?
82|19 Y2 S Al (Extinction Coefficient)E 6t= ol 2t
CHeah 20| AL

2| 2349 (Table 1)0i| 2[¢t 5% Hl$= (Extinction Coefficient)
= GO| 27l * 11500 + Co| 27h= * 7,400 + A HI Il *
15,400 + T2| @7|71==* 8,700
=11,500x3+7,400x 4+ 15,400x 5+ 8,700 x 6 = 193.3 (mL/mole)
[t2kM O.D. = eCOl| CHYYBH0] AH|itsHH

C=0.7/193.3=0.003621 (mmole/mL) = 3.6 (nmole/mL)0| EIC}.
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Oligonucleotide FAQs

2 29| (Table 2)0f| 2/t 52 Al (Extinction Coefficient)

=(GG+GG+GC+CC+CC+CC+CA+AA+AA+AA+AA+AT +
TT+TT+TT+TT+TT)-(G+G+C+C+C+C+A+A+A+A+
A+T+T+T+T+T)

= (21600 + 21600 + 17600 + 14600 + 14600 + 14600 + 21200
+ 27400 + 27400 + 27400 + 27400 + 22800 + 16800 + 16800
+16800 + 16800 + 16800) - (11500 + 11500 + 7400 + 7400 +
7400+ 7400 + 15400 + 15400 + 15400 + 15400 + 15400 + 8700
+8700 + 8700 + 8700 + 8700)

=(342,200) - (173,100)

=169,100 (mL/mole)

(2tA 0.D. = eCOfl EHYBH, AH|LHoHH

C=0.7/169.1 =0.004139562 (mmole/mL) = 4.14 (nmole/mL)7 | =IC}.

XFAOIIA =
= Oligo Q.C Report 42| ‘Total nmole’

(Table 2)0fl ofet S =0l &3t A2, 0] 22t
X[2 LIEFELICE,

4YEE I o| £x}2 (Molecular Weight) ZH2 O{EH| stLtQ?
CtS2l ~A]01| 2f baseQ| +~5 CHSIO] AlLFLICE
MW. = (NA X 249.2) +(NCx 225.2) + (NG x 265.2) + (NT x 240.2) +

(oligolength-1) x 63.98) + 2.02

NA = Total number of A
NC = Total number of C
NG = Total number of G
NT = Total number of T

5. &g Scale| ug Tt 2 Hetsh= WH2 o9 £[Lte?

Htd o2 22|12 31 scale pmol e THR2 AL BhgE At
& HE nmole TH|2 reportElL|Ct 8FX|Th AFRSFDX} A I ng EE
£ Jg T2 ST moleg g 2 BHFSEA|T EIL|C,

Report0l| 22| 12| EXIZ0| HA|Z|7| IHE0]| M| HiE = USLICE

EX2FM.W (g/mol) X mole 4= (nmole) = 22|112| % (ng)

#4 82|19 S5 U ol chgt 4

6.
22|12 QC 2|ZE2] ‘'volume for 100 pmole/ul Q| 2|0j=, HXE &

2|15 =Y 0 £ 2 100 pmole/ul2] s E2 37| Qs Ko tsof &
TE bufferLt D.We| &2 o|o|stL|Ct.
HE S

HEE 2EII'_ QC 2|ZE0f 189 211 &5 UCHH, oligo tubedi| D.W
or TE-BufferE 189 ul E7IHE M =7t 100 pmole/ul?t ECH=
ZAL|CE oy tubed] S0{U= oligol] mole ~= 189.0 pl x 100
pmole/ul = 18,900 pmole = 18.9 nmole YL|C}.

AESHAlE =X{0f| Wt primere| 35 Y5 2EI0{0F 5HX|2H &
%O 2 PCRO|Lt sequencing®| B2 T2 2 protocol £0| 100
pmole/ul S=E ArE5H| THZ0||, FAAME= 100 pmole/ul SE2
TS2| It volumes HIEot L AUSLICE

F2Ye) 34y

7. 50 nmole scaleZ FO| 1 EC M2 0| 2
o17tQ?

50 nmole scale 22| o|0j= g =& 22| &2 50 nmoleZ o}
o Y2 AlReiTh= 212 QOfLICE M2t 2 B FHIE £1E &
2[110] 2 &4t 50 nmole BLt A F0| HOJFL|CH S2(112] Zo|
7+ 30 mer0| 1 3t 7|5 £0]= T 28 (coupling efficiency)0| H
T 98%%Y [ 0.9829 = 0.56 0|11 EfE 7| HrS1} HX|| TPH0f|A 2F
50% O[ste] s~82 HUX|EZE X5 82 28%Q! 14 nmole F=
2 HoIFLIC

7| M Qo] Z20{E4=2 base coupling & deprotection, purification
20| g45| BOX|22 Zo|7t 21 S2[1e| AR A& 22|1=5
nmole O[5}2 LO{FL|CH

8.2 22|1= FY 517171 o220 o HeshH 58 + US
ne?

21 22|1& self-hybridization@ 2 Q1%+ hypochromicityZ base?|
extinction coefficientS 7|HtO2 A4kt ZHELCH S SHTE JHX|
A Lot 225 22M 0.D.8 551 0[2fot 342 =Y = UK
2 A3t self-hybridization 6t 2= AR0ll= ZH20] M s
Lt M & 4= USLICE O] B temperature scanning spectrophotom-
eterZ AtRsIH &St 59 HE0] Melting temperature & 74
g o AFLICE PMOIME REZ 24 MHIAE HSot oL 2

O[SHAI7] BERHLIC.

9. Morlarity2} mole2| Ct|Hzt

SEO| HRlE M(mole/L)E AFSRILICE QX A&olA OfF M2
9| 22|15 BgsiiM AHBBIEZ, Y (micro), n (nano), p (pico) 52 A
SO TS F2 AFERLICE O] TS0 TheliM = CHE 2 H=st
A|7| HFLICE

10" =deci[d]
1072 = centi [c]
102 = milli [m]
10°° = micro [u]
10°=nano[n]
1072 = pico [p]
1075 = femto [f]

1 pmole/ul = 1x10"? mole / 1x10° L = 1x10®mole /L

=7 umole/L=1uM

0|22, uMt pmole/ule &2 Pt ELICH J2{B2 M3t His
Sf< 22/ QC AIE0] 8l YO R 22|nE =9I 1, 821 55

100 pMYYLIEY.
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Oligonucleotide FAQs

10. 2210] A|4tet 22| 02| Tm 22t HEO| 2L[Of0]| A X|Z2t Tm 40|
Xjo|7t Lk Ol R 2100t

HIO|L[OFf|A AtRSH= Tm calculatore LEFHO 2 A G, C, TQ| 24
20 UY 242 Sob7 (ot Thest AlMt A= TR Ao 2 MA G, C,
TO| HHY oMol H2tA Tm 252 XfO|2F LA ElLICE efLfsts oF 7]
O A5 E QI V| =0 w2t hybridization 2=t Y32

20| 2RLICE 2222 WA G2IMB| A, G, T, C 222 7| =
7t &2 2912l 22|11k, sequence?t L2 Tm2 LHEX| ELICE. 22|
11 0|ELIMe| OPE/ e pHEt salt & 0i| SfSiM = I Jrs HEL
Ct. EX pHE} salt 5 0l|A 2| H2tst Tm 242 temperature scanning
spectrophotometerg AF8010] e o= QUSLICH FAOIM = 7
2 ZA MH|AS HZ5t0 UL F2ISHA| 7| HiZLICH.

11. Degenerated primer} universal primer2| Z2|of| CisH ¥ 41
== 8

Degenerated primer= primer2| £ base $IX[0f| &t 74 Of&he|
IIMEE IHX| 1 L= primerE Q|0[LICE. OE S04, A2t= S(spe-
cies)0f|A a2t= gene?| sequence?t 5'-gga ttc ggg ccc gag tct-3'
0|1, BEt= S0|ME 5'-gge ttc ggg ccc gaa tct-3'0|2f1 IS}
™, 2719] geneS 2F E&tSH= sequences 5-gg(a/c) ttc ggg ccc
ga(g/a) tct-3'02t 1 o= 4~ ASLICE (F, 3% 2Y|= adenine
O|Lt cytosine, 15#1M &47|= guanineO|Lt adenine) 0|2t 22 HL,
0| RHX0f| siEksH= degenerate primer= 5'-ggM ttc ggg ccc gaR
tct-3' 7t ElLICH &, degenerated primer= sequence?| #0|E 1124
810] 2= sequencedi bindinggt 4= Q=2 SHLEO| 2|X[0]| = JHX| O]
29| base?t 50{ U= primerS FELICE Ofuff B E 22|10t gt
5l Q= 22|19 E2 2= mixed base?| 042 2| S0{7H= HL
2{219| mixed base®| &o17|7 ELICL 42| 0|2 =, & SIXIo]
212 &= J1X|2] base?t OB & BF 45 72| sequence?t 4104 U=
primer 2&t£0| ElLIC}.

Universal primere plasmids0fl 3EX92 S0 U= sequence
£ OJ0JLICt CloningZfYoilA B0| AFBEl= plasmidS2 CHE2
pBR322 HYE 7|8O 2 8l0{ M13 bacteriophage®| sequenceE
0| 8510 ZgX| BdEl ZASYULICE o€ ST, T7 promoterl} SP6
promoter, T7 terminator, £2 M13 forward/reverse SLICt. O]
A ZEEl sequenced| binding® &= UEZE design® Z=0] univer-
sal primerLICt. 25 universal primerS 0236104 vector0i| & El
DNA fragmentZ sequencing@iL|Ct.

Modified Oligo

1. Modified OligoQ| 228} 1XE

22|19| CiYt S8 2sliAlE, XIXIAS] DNA, RNA #28f CHE
modified®l 22|17} ZQetL|Ct 22|05 modificationdt?| $IsHA
= (deoxy)ribose ringS H&dsH= 21, baseZ #&st= 2, phospho-
diester ZY& HHt= A, 5'0[Lt 3" YT conjugate £ E0[= 0424
JFX| 0| IFsRILICE O]2{8t 2E HE 22 phosphoramidite &
HE 0|8510] 22|11 V| E Bl Y 22| nE HeE & UBLICH
22|19] 5 2|X|0f modification0] ER3t HLE= Tl HI|HiE
22|11 ¢40| 2tZEl 3 |abel phosphoramiditeZ AF&3104 5' %0
AgAZo2ZM 22|12| 5 2{X|0] label0| FAHEILICY.

1 HELC
il

3-Modification| A= label0| O|2| HALEl 18 X|X|H|2LE 22
10| g S B0 3 X[0f| labelo| £AE 22|15 e +
A ELict

Deoxyuridine base2| 58 Et4A 2|X[0f| labelS =Tt phosphorami-
diteZ 0|83t 22|10 &4 Al Y5H= sequence F2t0]] labelE =Y
&t 2 910{ 21X O 2 internal modified 22|12| $410| 2}581A| &
L|Ct. Modification oligo 282} 71X = TAF SH|0|X|Z & 18FA| 7| HE
ZL|CH

ol
PN

o uid

1. g4 E 22| 00ll= 5 &= 3' 9|X|0f| phosphate?t 20{U&LIII?
SRSt M HEZ X|A[SHK| 40T 5 1t 3' 2|X|0f= -0OH 7|7t 20
UELICE [f2tM 5 phosphate?t £4HEl 22|11E RSHAIH 5’ phos-

phorylation modification® 2|15 FE6HAOF 2L Ct.

2. G2t o421 ol BHE L= 22| 08 Y 4 USNa?

G2+ o421 2l Btk 22| 0= ol &Es] 0{24=20] AUSLICh

G7} 47H 0|4 BH=E|H guanine tetraplex (Poon and MacGregor
(198) Biopolymers 45:427-434)FENZ aggregationZ|?| &7| =
LT

O|mi= InosineS 3 212l G CHAI 871510 aggregationS WX -~ 24
SLICH X3 Hjo|2L[ot= 2FH g A2 83l Y2 2109
GoEeE 22|k 2 03 g0l s 211 USLICE

3. 22|10 oA ==X ¥ HELCH

Oligonucleotide 2Hg2[0fM 71 EHMOZ AIREl= g U2
Kosterd| 2|l 7HE El-cyanoethyl phosphoramiditeE 0| 2510 DNA
JZO| ZAE 0|FE phosphodiester AgHS ¢1Z8H7H= ‘phosphite
triester’ BIEHILICHNucI. Acids Res. 1984, 12, 4539; Tetrahedron
Lett. 1983, 24,5843). 0|2 Sdlf B2 A|2H0f| OligonucleotideE &
2222 YUY + ACH (Y 281 >98%) & Al AH8El= phos-
phoramidite monomer= couplingS L3l E43tz|7| Zoll= ATs|
QFYE(0] U0 FY| Hte s Lt

g IP4E nucleoside?t £AE NHX|XKZRE] AIZISH de-
blocking, coupling, oxidation, capping ZF42 2 O|R0{X|= cycle
2 HHEYOEN o= WIIMEQ OligonucleotideE A ELICH
(Figure 1).

B Q B Q By
Ho\fof?‘@\fo’ﬁeo OH
-0 -0/n-2

Final Cleavage/Deprotecion

Deblocking

.o B¢
Q .
DMT*O\?O’F"’O{ o-® B °
0, Ho— 0~
\/\CN
- ,
By Oxidation ot DMT?O\T104D\,N1|PH2
Aco\}»o& Ping O(CHy ), CN
c By By* Activation w/Tetrazole
apping
DMT*O\"‘O*ng\}‘O‘.
\/\CN
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Oligonucleotide FAQs

A. Deblocking

el cycleQ| A THA|2! deblocking 2FE2 THX|X M| 20 =
12| 5'0He| E27[QI DMT?|E HojUi= H8 o2, A =210| 87
L|0] 2 3% trichloroacetic acid £ AFSIL|CH SHH A X H 1oj|
M purine A€ ©7 |2} sugar ring At0|2] 2$t0| RO X|= depurina-
tion HHS0| Yo{ 4 QIO E3| 977} adenosine 9 ZHR0ll= 1 A
$FO0| O Alg 4 ULt B E|ASLICE Trichloroacetic acidi= DHS 2
Sk AFO 2 (pKa: ~1.5) deblockingdll AF2Et I depurination A|Z! 7t
5’40] U0{ L2 23150t deblocking BH2-S SHX| X2 Fo7t @7
SIL|C} A7 (9] 2X|ES £|ASkS17| 2I8Y trichloroacetic acid CiAI
St A1 dichloroacetic acid 2 A0|2| = gtL|C}. Deblocking Al 1%
XXMZLEH HO{Y Lioh= DMT Y022 Tlot RS w=0 0

o] EEE 33l 221 2 A2l ZYrES k= Hlo| 018Y
= AL
B. Coupling

Deblocking 2Hg2 S3ll A dE DAXIXHLHS| 5-hydroxyl 7|= 2t
8ll == nucleoside phosphoramidite monomer 2f coupling 2t&2
£l ASh= A7|MYQ| OligonucleotideZ 48| EILIC O|mf AL
L= nucleoside phosphoramidite monomer= Figure 20{jAf 50|
Q47| £E29| amine ?|= 2 £ benzoyl 7|(adenosine, cytidine A<L) &
= isobutyryl 7|2(guanosine A2) E2£|0] QO 2= monomer
= 5-hydroxyl 7|7t DMTZ EEE(0] 10| H&E|= Het 20| o1
22 s ol gLCHFigure 2).

0

J\J\r
cho o . H
o

<Figure 2>

o) =]

ol &

;O

AtEE|= phosphoramidite & 1 AHH|2 = AES| QFI |0
2 TYX|XH|C| 5'-hydroxyl 7|2 Zeist| lshM e gt bE
QetLC},

HHMO 2 A E|= activator2& tetrazole 241 phosphoramidite
ot BESS}0] nitrogen 222 protonation A|2! F| diisopropyl amino
7|2 X|2HA|H DL HHSA0| 2Bt tetrazolide LR R HHSHA|ZIL|CE,

2

0.

i\
iy
10 K

_— A

HO 2 HI240| Ust tetrazolide@t THX|X|HQ| 5-hydroxyl?|
2 £4li Oligonucleotide2| phosphite triester Z2f0|
2to| 202t ZXHsHH BHS/go] U3t tetrazolide2t
S10] SHX| Ghe RS WsI0 e dE8 XBHAIP 7| o
[}
=]

coupling 2Pg0fA=

™
N o
fm
St
o

m

iy
olo rir

ini
B
=
o
=

r

Il
+
A

ry fmo
°

H
e

I
oo [
=
Inl

C. Oxidation

Phosphoramidite @t 5'-hydroxyl 7|2| coupling ZP4S MM M=
phosphite triester X O QP! phosphate triester2 #2tA|7|
£ 2PJ0| Qs ElLICE 0|2 2I8iA = iodineE AF St oxidation 2
20| AFRE|H Z1H O Z phosphite= phosphatez HIH| ElL|Ct.

D. Capping

Coupling #82 BHEXMC 2= YO|LIX|= 87| WEol (25 >98%)
coupling & IFX|X|H|oll= EHSSHX| 252 5'-hydroxyl? |2t HOFUHA|
E[=0| 0] 22|17t Tk cycle?| coupling 2PF0f| BHSHA| &[T, o
42| ¥219} deletion E HiES 2= (N-1) mer E 4/dst= 2010| &
LIC}.

0|Z| deletion®! 82| 1S e 2tE & YH= Oligonucleotide?|
HHE o{FA THE2| W0l 0| MAHst= 20| ZQYLICh J2iA
coupling 2P & BtSoHX| 942 22|112| 5-hydroxyl?| & [ 0|4 ¢+
SFX| 24| ‘capping' & HRI ASLICE O 2ldH acetic anhydride®t
N-methylimidazole& AtE36}0 acetylationA | S 2M BESSHX| OF
10 2ol X XA Li2| 5'-hydroxyl?|E capping AlZ || EILICE
Yst= 20|2| Oligonucleotide®| B4 A7]2] BFYSS HHE6H0 o
ABtO 20 0|20 X|0H ¢H0| 22 E|MH £ ZX O 2 ammonia M2
610§ 2dE OligonucleotideE Y XXM 22 E HofH F ZH2H
2 HA 228t Oligonucleotide2 XH| ELICY,
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User Protocol

Treatment for Thiol Modified Oligonucleotides

—

. Dissolve the dried thiol-modified oligonucleotide (5 O.D. based)
in distilled water or an appropriate buffer, e.g. 0.1 M TEAA pH
7.5 (50 pl)

Treatment Scheme

o 5 o &

v & 0
HOL g g O-P-0-Oligonucieotide BT, |~ _~_~_-O-P-O-Oligonucieotide
853 OH Hs OH

Structure delivered

HO o~~~
Ethyl acetate SH
Extraction
Q s
g~ O~P-O-Oligonuclestide Remove
OH
Structure after treated HO L~y

DTT

2.Add 10 pl of 1.0 N dithiothreitol (DTT), vortex, then incubate at
room temperature for 15 min.

(1.0NDTT:0.01 M Sodium acetate (pH 5.2) 20 ml +1.545 g DTT
dissolve (filtration))

3. Remove excess DTT and unwanted thiol fragments from the
thiol-modified oligonucleotide mixture by extracting with ethyl
acetate 3 times, using 50 pl per extraction. Discard the upper
layer after vortexing the mixture. You must immediately pro-
ceed to the next step since the free sulfhydryl group becomes
unstable after the removal of DTT.

Anneal complementary pairs of oligonucleotides
General Procedure

1. Mix the concentrated complementary oligonucleotides togeth-
er at 1:1 molar ratio in a micro centrifuge tube.

2. Dilute the oligonucleotide mixture to a final concentration of 1
pmol/ul with Tris or phosphate buffer containing salts, e.g.10
mM Tris, 0.1 mM EDTA, 50 mM NaCl (pH 8.0) or 100 mM sodium
phosphate, 150 mM NaCl, 0.1 mM EDTA (pH 7.5 or 8.0).

3. Anneal the oligonucleotides using one of the annealing meth-
ods described below.

4. Aliquot and store at -20°C. The double-stranded DNA probes
may be stored at 4°C for several weeks, given that care is taken
to protect the probes from nuclease degradation.

Annealing Methods

- Option 1: Anneal with a heating block

1. Incubate the oligonucleotides at 95°C for 5 min.

2.Gradually reduce the heat until the oligonucleotides have
reached room temperature,

- Option 2: Anneal with a water bath

1. Boil 400 ml of water in a large glass beaker on a hotplate.

2.Incubate the tube of oligonucleotides in the boiling water for
5min.

3. Turn off the hotplate, leaving the oligonucleotides in the beaker
on the hotplate to slowly cool to room temperature.

- Option 3: Anneal with a thermal cycler

1. A thermal cycler allows for convenient and reproducible an-
nealing of oligonucleotides.

2. Use Table 1 as a guide to program your thermal cycler for either
a simple or advanced protocol.

3. The notation “-1°C/cycle” indicates a 1°C decrease in tempera-
ture per cycle.

4. Refer to your thermal cycler's Operation Manual or consult the
manufacturer for information about programming your par-
ticular instrument.

Table 1. Thermo cycler programs for annealing complementary oligonucleotides.

Simple protocol

Advanced Protocol

(example in which the

oligonucleotide pair

has a Tm of 55°C)

Temperature
95C 5min
95T (-1C/cycle) 1min
4C HOLD
95T 5 min
95 (-1°C/cycle) 1 min
55T 30min
55T (-1°C/cycle) 1 min
4C HOLD

* The number of cycles in step and 4 depends on the Tm of the oligonucleotides to be annealed.
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Extra Service

MALDI-TOF MS Analysis Service
ol

MALDI-TOF MS 2442 2AH0| 24X 3 72|24t HE=|Ack=
SHE 0[8510{ 20| X 2 0| 2t |IH EXIF S E&st= 24 7=
C. Ol= NEXt S2E A= 26l glo| 2 2Ae 4 U= FFHOI U
ZL|Ct HO|2L|0e] MALDI-TOF MS Analysis Service= 216X}
St= single strand oligo nucleotideE 2| 2|20t MALDI-TOF g
HIE 0| 83104 HE 3 = 2% O|Lhof| A2l =2 2X1 24 ZIE
X2 E2= MH|AQL|CH L3t 2M L5129} £21E| 01210 2 2

— =1 i T
1 g 22| 2Rl e =M LIt

<
D
»n
0

MUy

‘g &2 0B MISRILICt

- MZ0f| S & Ql= Salt 3 impurity S0 CHsH desalting F#{2] &

M
= 2047+9] oligo nucleotide B4 & E&! 22| of CHSt AHS HIEO 2
Metotn 2| 24 Aot Xlg e,

S-2400
Single strand oligo nucleotide (DNA, RNA)

fot

(o]
S0
mﬂﬁ
S
]

~~

=
(0]2)

>
=
Gl
M
=

4| o
oxd | I
1]
o
oM

ox

500 pmol~1 nmol
1000-15,000 Da (2F 50 mer O|LK)
3-hydroxy-2-pyridinecarboxylic acid

Axima LNR MALDI-TOF Mass /
SHIMADZU CORPORATION
O|H Y= ENM(HE IIY) 25

ME 22 2ol

Bt
——
il
ox

2=
fo
3
Q
=g
=
x

Y/

o
=

iy
o

I
p

o

HI
1%
N
N

o FAQs

1. MALDI-TOF MS Anlaysis ServiceZt 221017t ?
MALDI-TOFMS&=Matrix-AssistedLaser Desorptionlonization Time
of Flight Mass Spectrometry2 246t 10Xt 5t= A|20f| UVE S5t
= HHERIAS HII5H 22t ARl 2 2{0|ME ARSI O|2%HE Al
7 |A Lt oju 4l 0|2 Z52| m/z0f| [hE HIYA|Zte] Af0|= 2
28l BAoR nExto| 2ARS SHY 4 /0 T4 R}
O ZM0| FESIH AL E = AFLICE O2{0h Y|SB = A=
St DA EHSH MBI A HISELICE

U ofn mjo
1% Hr 4

=
e

2. MHIAL OfZH| NABILIQ?
B0 LI0F STOIXIOIA] £ OIZIAE CHRMOL Hpdotdl = A|Zef
M @HIOIQLIOL B BRHIOE BT AR S& 3 AH|AT}
zEL

3. 2N oEE £ U AEE2 OH 3R0|H, Al 2 Ol e
5HLtQ?

1) Single Strand2| DNA £2 RNAQ| AQ: A|2E HLUjA M= Al
OlM nucleasedl| 237t == 212 YX[SH2| sl tubed]] ZHAE! HEK
7t HFZE[SILICE 8 ME{2 HLHA M= dry ice 'HE HEIZ HLY
ZFM0F Fetst £740| bttt 20l 50 mer (15,000 Da) O|Lio]
M 40| obselLct

2) ofgtEol B2 ARE JEI 2 BiSOh= 20| B ERLICE {21804
EED.W.O 22 HE|0] 13 R A0t 2okl o] ZYE +
EUEUCLAlEE pmol O&2] o] ZReIL|C,.

4, HA 22122 0L Z2ENR?

HUfF A zo| RAfor U2RE LS Heloh 28 O|Ljol 245104
ZE FEoH ERLICL 22D Az EA A S =4 8 20t ot of
Fof cHe oMU 2 2LH=ZLICt

5. A 20| AFBEl= Matrixi= O 2 XLtR?

Oligonucleotide 20 Z|X=Hel Matrix@! 3-HPA(3-Hydroxypyri-
dine-2-carboxylic acid)E D.W.0f| 3liEl Matrix?t AtEE LICH.

6. A2 TX2|= O FH| TIYE[LIR?

L AlZ0| Z&HE Nar, K*, 22|10 Mg* 22 salt 0|25 H|Hdt=
Desalting TA{2| S TItet = 240 ZIHFLICH 0|2 S0[ Zehe! HEH
OlME MS AHEHOM 22 HI2HRE 0|20t FYE(0] 24011
Aot 2EO| ZARY &0l0] 0242 4= UFLICL

7.0l EXH O] ZYE 2AH0| Aot Eels Eotlt =[LtR?
EAC £0.1% 2AHS 21X| 11 ASLICE IS 2T, 0|2 2412 5,000
ol 3% &8 EXY2 +5.0 Da F= UL

8. A5 Y ZEE O FH HMSE[LIR?

MS EMS TIshst & M AHE24S {510 Power Point file &4

9. QE|E A BE 2|7t 2k 3ota?
3id 2M2 241 A =0 MatrixE H2to10 ZtE 27| Whzofl 22t
|

OIFSLICE SHX|2E AL 2 H2 A== Bote B2, T B8l =2

- 7|EF- 226 A2 maldims@bioneer.co.kr 22 042-930-8554
2 22510 FA|7| HFZLICH
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CRISPR

CRISPR Casg/Cpf‘l gRNA COIVICE v rrrrrnr e

CRISPR Cas9 tracrRNA



CRISPR Cas9/Cpf1 gRNA Service

ol

CRISPR Cas9/Cpf1 system2 genome editinge 8| SHXtE modifye 4= /= J|&2 nuclease (Cas9 or Cpf1) t gRNA (guide RNA) com-
plex2 &= systemUL|CF. HFO|2L|0F2] CRISPR Cas9/Cpf1 gRNA Service= 12H0| M| &38H= sequenceS eFdsh E2[= AH|ARL|CE =
#2614+l gRNAE nuclease (Cas9 or Cpf1)2 lebonucIeoproteln (RNP) HEHZ AFZSHA|M EIL|CE RNP HEf= M| LHQ| CHEESHZ 4 (endog-
enous protease)Lt RNA 23|24 (RNase)ol| 2[8lf +1£35| £3l{7t 7155t | IZ20] off-target HES HE o U= HHO| USLICH HIO|L|ot=
Qi A2tel 22| 1 e 7|&S HIEO 2 CRISPR gRNA ServiceE MSHEZLICE 2= gRNAE 2A2| £[EE clean room A[MOIAM 2Hd 2
XIE HX MALDI-TOF AnalysisE 0| 235t04 QC 2=l RNAS X3 =L|Ct

CRISPR-Cas9 system CRISPR-Cpf1 system
Nuclease Cas9 Cpf1
4 _ crRNA _
Guide RNA or Chemeric RNA (sgRNA) CrRNA
tracrRNA
PAM sequence NGG TTTN
Heh Blunt ends S'overhang
o EXH o Experimental Data
= Ready-to-use guide RNASE 428t ZA| nuclease?t S7H A&o]| CRISPR - Cas9 system
AtE 75 (Cloning 2HY 22 Q) Plasmid PCR product
= 2|HEt Clean RoomoilAf El4dsto] HEE MIE Mg DNASupstrate + +  + + o
=0 AZ0| RNA oligo &} EZ Pl Nuclease - + -+ -+ -4+
. . gRNA - -+ S
= C}USE CRISPR nucleasedi] Xgtst gRNA CIXtOl . y

Figure 1. In-vitro digestion of pBHA vector (plasmid & PCR product) us-
ing Cas9 nuclease and Bioneer's gRNA (tracrRNA : crRNA duplex form).
Products were resolved on a 1% agarose TAE gel.

- Plasmid & PCR product size: 2,000 bp
- cleaved PCR fragment size: 1,200 bp+800 bp
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CRISPR Cas9-gRNA

o

CRISPR-Cas92| gRNAE target-specific sequenceE 7FX|i= crRNALt Cas9 nuclease binding sequenceE 7HX[i= tracrRNAZ LGE|0] /&
LIC}. crRNA2} tracrRNAZS S| BHolista Q1 o0, 2HESEH| crRNA-tracRNA complex form& | &1 RNP(Ribonucleoprotein)&ENZ CRISPR
systemof| AFESH o USLICH

crRNA: Target sequence(20nt)+Fixed sequence
TTTTTTTTTTTTTTTITTITT
Genomic DNA PAM crRNA 5 w—m 3

tracrRNA

3 s
g@ tracrRNA tracrRNA: Fixed sequence (AccuCRISPR™-Cas9 tracrRNA)

CRISPR Cpf1-gRNA

o
HIO|QL[Ok= 291X Cpf1(AsCpf1, LbCpf1)2t AFRIHSSHgRNAS &t U&LITE 20 nt2| target-specific sequenceS STH|0|X| =2 HH|0|
X|of] BIA|H 17HZQl direct repeat sequence?t Aks 2.2 (0] FEELICE HZR24ICpf1 gRNA(CrRNA)= RNP(Ribonucleoprotein)

O 1L
HEHZ 0| 85H 5= UABLICL

Direct repeat sequence

AccuCRISPR™-Cas9 tracrRNA

o
AccuCRISPR™-Cas9 tracrRNAE crRNAZ duplex form 2 2 Z-ESfLICH 17X Q1 sequence0| 22 IFX| 11 A4l crRNAR} 1| CRISPR system
0" Al._g_'(‘jl.Al A O|¢L||:_|-.

=2T Me

oFEZE
D 72
S$-5120-5 5nmole
AccuCRISPR™ Cas9 tracrRNA
S-5120-10 10 nmole
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