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DNA/RNA
Oligonucleotide Synthesis

07. Oligonucleotide Synthesis Service

o DNA/RNA Oligonucleotide Synthesis
G Phone: g #t# - 042-930-8574 = E-mail: Oligo-support@bionger.cokr
o ot - 042-930-8577




Oligonucleotide FAQs
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1. 22| OfEH| 225t HofLt 2 ItLta?

2 2 22|10 -201C0oM 11 0 QFIRILICE

HFO Al Z0f| 7|2F AF2SHA|EAT clean benchOiM 27| =
9| bio-particle0] S0{7tX| LE=E FO[5t04 0424 JH2| DNase-free
tubeli| 235610] HESIAIH SHLHY JHLHO AFESHA|O{OF BfLICE &
5| RNA Oligo= 37| 9| bio-particled]| QJgl Cf £H| 28|22 At
£ Al0] clean benchOl|A 2242 A1 AFRSEAD| HIZILICE & D2, H
0|QL|ote] BE 22| 1= clean roomOilM B ZE[7| TR0 AsiAlo|
bio-particled]| 2/t 2@30| £|X| oo™ 7|2t HZEO| JpsEH|c U
SO 2 DNAE Fe 0|2 22 0|2 3% 0|201| 2iM= MM3| 2
it HT0| YojLty | 20| Bt SF40 =0l= AL TE(10 mM
Tri-HCl(pH 8.0), 0.1 mM EDTA) Buffer0f] 50{SA|™ o 22f H2tst
=+ UBLICE

22|10 34 U R 0| T2 XY 43

Storage Condition Shelf Life (Month)

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

at-20C (Dry) 24

2. 22|1& o2 elAIP|LtR?

Oligos ¥HHA o2 AXE HENZ SZELICH

AxEl 22|10 20| & SX|oF 22|70 S0[3t sequenced| 9|
off YYE AR QIsl ks & =X g PRVt USLICHL O3 M=
60~70°C water bath0f| 10~15&2F incubation A[2] 2 vortexsto]
centrifuge= AHZEILICE

A WISt B2t
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=
—
o
I
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4, Fluorescent dye modified 22|11= O{E | E2tsljoF stLtR?
271 YYARE = Yol == M| 2t ELch 2210 220 Y
HOar JuEel Addol dlof oM MAMS| 2ot =22, At
0| == 87(0] '20iM 20| SO{RX| Qb= FA0|| HESIA|Y HE
GLct

Preferred TE Buffer for Reconstitution & Storage pH
for Fluorescent Probes

6-FAM, HEX, TET, ROX, and TAMRA | TE Buffer pH7.50r 8.0
Cyanine 3, Cyanlne. 3.5, Cyanine 5, TE Buffer pH 7.0 or 7.5
and Cyanine 5.5

Cyanine dyes rapidly degrade in acidic pH
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SiZ ofojsiLta?
equenced| 2t 82|10t 7HX| 1 Ql= 00| S
10| SHEE FFI0 Haha 5| ==t ol 4le|

. (Optical density) atQ 2 HA[SLICE.
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.D. 2t 25 o FH| HojLiLIR?
nm2| UV LightoflA O.D. 242 £8¢t =l Ct

g 22|00 gS HofLCt

08

o N

njo
o O

6

0jo

oo ©
®

1=
mjo M
i=)

rlo rul_}g ox
4> E

it

H

Yal
oF N

Ho
my! 0x

o
o
I
o
(@]

2=Al0j|M £ (Extinction Coefficient)2 2Z10| 41
EtLi= =2 220 2t 130t 245 7 =
0|ghL|Ct 82| 1= sequenced| 2 TR0 g2+ H|Atet
O] Y™ QUojM 2t2te| 22|10 st egts 18 &+ ASLICL O
HEZ 0.D. 242 S5 47]2] 40| 283810 42| Concentra-
tion, & 22|12 E5LE & = U ELICH

22|119] £ 242 260 nm UV Light0flA] 2 base?| Extinction Coef-
ficient 242] (Table 1) 222 AlLtsh= 1t base 22| sequence 2t
Adof| oJgt x}0|E T2{st Extinction Coefficient 22| (Table 2) gfe 2

HrotE o] AFLICL

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

Table 2. (Unit: L/mole cm)
dA 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. CI23t 20| 2|1 (3G, 4C, 5A, 6T / GGGCCCCAAAAATTTTTT)
18 mer| Z4{| 0.D. 20| 0.70|ACHH 22| 1o Y2 AnfLt E[LtQ?
22|19 %2 52 Al (Extinction Coefficient)E 6= HigHo|| 2}
ChSat Zo| AL CE

- 2l 23| (Table 1)0i| 22t 52 A4~ (Extinction Coefficient)

= G| @Il * 11500 + CO| ¥4 * 7,400 + AQ| &I *
15,400 + T2 ¥7|714=* 8,700

=11,500x3+7,400x 4+ 15,400x 5+ 8,700 x 6= 193.3 (mL/mole)
[H2kA 0.D. = eCOi| CHRISEO AHlAtshH

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

- 2| 23t9| (Table 2)0f| 2|8t E2F |4~ (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)

[H2tM O.D. = eCOol| CHYBFO] A|htstH

C=0.7/169.1 =0.,004139562 (mmole/mL) = 4.14 (nmole/mL)7 } =IC}.

THAOflA = (Table 2)0f 2fot HHE =6t X85t o, 0] At
= Oligo Q.C Report 42| ‘Total nmole’ 4=X| 2 LIEFLL|CY,

4. 314 22| 19| 2X12k (Molecular Weight) £H2 o{EH| 5lLtQ?
2A10f 2} base2| +~5 CHRUSHO] A LFfLC

M.W. = (NA x 249.2) + (NC x 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. 3 Scale2| pg T2 BiEKsH= B OE | /LR ?
o2 22|19 gy scale2 pmol e THRl2 AIYEIH e g e 2ot
T HE nmole ©IZ reportELICE, SHX|RH AL S IXt A I ng B
= jg BHR|2 SHAICHH mole gO 2 SHARSEA|H ElL|CY,

Report0f S2|102| EX1ZF0| EAIZ|? | M0 17| HHE 4~ QUEL|Ch

EXt2F MW (g) X mole £= (nmole) = &|112| ¥ (ng)

6. &g 22|19 = St o Ciet 4y

£2|1 QC 2[ZE2| 'volume for 100 pmole/ul’ 2| o|0j=, HEE 2
2|05 5Y I 55 100 pmole/pl2| 5= 2 3H3=7| 2{s Mo tsHofF &
TE bufferLt D.W2| ¥ o|0jgfLCt.

HEE

psi=1s] %Eljl_ QC 2|ZE0f 189 2t11 &3 QCHH, oligo tubedi| D.W
or TE-BufferZ 189 ul M2 W =2t 100 pmole/pl)t =it
ZAQULICt, ol tubedil EXRUE oligo2] mole 4= 189.0 pl x 100
pmole/ul = 18,900 pmole = 18.9 nmole L |C}.
AFEBIA|= 20 M2} primer?| 52 L9 A&s|040F 81X|2H U
8O 2 PCRO|L} sequencing®| HL B2 AH protocol 0| 100
pmole/ul =& ALESH| LHZ0]|, YALOAE 100 pmole/ul sE2
2HS7| 2ot volumeE MIZotD USLICE

7. 50 nmole scale2 FE =0 ©YH0| 1 HLH M2 0|F= A
oIrta?

50 nmole scale g2 2j0j= g &4 S22 &2 50 nmole= 5t
Of g ARt S QOfHL(Ch w2t 2Hd 3 FHIE 25 2
2|19 42 & 50 nmole 2Lt A2 40| FOIFLICE S2[112] 20|
7130 mer0| 11 $F VIS E0|= & _'é'%(coupllng efficiency)0| 4
T 98%%Y [ 0.9829 = 0.56 0|1 EHEI| HES1} X 2PYol|A| of
50% 0[5te] 82 HoX|2=2 jt|o $82 28%°%! 14 nmole M=
2 HoFLC

| AMH0| Z0{E+Z base coupling 3! deprotection, purification
80| S43| Hojx|22 ZoPt 721 22|10 AL £F SE|0E= 5
nmole O|5tZ HO{FLICY,

8. 2! 22|1= F 51217t o2 2L o EH| s £ + US
ne?
21 82|10 self-hybridization@ 2 @13t hypochromicityZ base2)
extinction coefficientS 7[HIQZ HAtst Zf 20} 2 SHEZS JiX|
A gLt 225 2214 0DE S0 0213t dldts £ 4+ UKt
Yt self-hybridization ot s HL0lE ZH30| AX| 5 HCt
Hg 4 UELICE 0] HL temperature scanning spectrophotom-
eters ARSIH FHelkst =9 20| Melting temperature & %
g o ASLICEL FMOIME REZ 24 MHIAS HS5t oL 2
O[SHA|7 | HFLIC.

9. Morlarity2} mole2| £r|eist

SEO| TRl M(mole/L)& AFSRILICH X A&ol|A ofF M2
o 22| & gl AHBSHEZ, p (micro), n (nano), p (pico) 2| &
SO TRIES F2 AFEELICE O] THI S0 CHohM = CHEE &xst
A|7| HFLICE

107" = deci [d]
102 = centi [c]
1023 =milli [m]
107 = micro [u]
10° =nano [n]
1072 = pico [p]
107" = femto [f]

1 pmole/ul = 1x10"2 mole / 1x10° L= 1x10® mole / L

=1pumole/L=1uM

0|22, pMzt pmole/uls 22 THIPH ELICL 2322 Xt X5
Stz 22| QCAEN| M3l foz 22| 1S =S M, 22| 5=

100 pMYL|E,

30 | BIONEER
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10. 2Q10| A|Lkst 221 0| Tm 2tt HiO| 2L|OtOf|A X 58t Tm 240]
Xjo[7t Lt olgE Ro10vta?

HEO| 2 L|OFfA] AFRSH= Tm calculatore LEIEOZ A G, C, T2 Y
20 YUY S o6t st Al A= TR O 2 M A, G, C,
T2l B = Mol [H2FA Tm 22 AH019+ LiA| ElLICH 2HLFSHH o 37|
| AF| 2 QI Y| =0 w2t hybridization 2=t Y32

| MEYLICEL THEZ W BIIMBQ A, G, T, C 222 ¥7| &
It EE 2919| Z2|1 &, sequence?t CI2H TmE CHE2| LICH 22|
1 0|BLMQ| P/ pHet salt =0 Qs = A Fks HEL
Ct. E4 pHE} salt 5 =0f|A2] Hekst Tm 242 temperature scanning
spectrophotometerE A0 SHY == USLICE FAOIM = |
2 24 MH|AS HZEHD UCL| Zo[SHA[7| HIFLICE

11. Degenerated primer} universal primer2| %4 2|0f| CHsH 1 4
SLich.

Degenerated primers primer2| £ base 21X[0f $F 74 0|49
JIMEE TR U= primerE 20[YL|CE OIS S04, AZt= B(spe-
cies)of|M a2k= genel| sequence?t 5'-gga ttc ggg ccc gag tct-3'
0|1, B2k= Z0jM= 5-ggce ttc ggg cce gaa tct-3'0[2tn It
™, 2912 genes 25 Z3t5H= sequences= 5'-gg(a/c) ttc ggg ccc
ga(g/a) tct-3'0|2t11 0| FE 4~ UBLICE (F, 38 ¥V|= adenine
O|L} cytosine, 158M 47| = guanineO|Lt adenine) 0|2t 22 F<L,
0| STXt0]| s{=t6H= degenerate primer= 5-ggM ttc ggg ccc gaR
tct-3' 7F ElLIC}, &, degenerated primere sequencel| #10|E 124
810 2= sequenced] bindingZ &= Q=2 tLtQ| QX[0f| & IFX]| O]
42| base?}t 5104 QU= primerE LLICE o &dEl 2|00t 25
511 Ql= 22|10 £7 4= mixed base?t 0{2] 24| E0{7H= FL
21219 mixed base?| Zo17|7F ELICEL 7] o2l FR=, & X[
212} = J1X|9| base?t QIQEE BE 4Z239| sequence?t Al Q=
primer 2220 E/L|Ct

Universal primer= plasmidg0l 38522 S0 U= sequence
£ OJ0JgLCt CloningZoilA B40| AFBEl= plasmidS2 CHR&
pBR322 HEE 7|80 Z 8l0] M13 bacteriophage®| sequenceE
0|85t 2ga4 HYE ZSYLICE O|E &M, T7 promoterLt SP6
promoter, T7 terminator, 22 M13 forward/reverse SYL|C}, Of
2 ZE &l sequenced| binding® 4= =2 design®! ZE0] univer-
sal primer@L|Ct. 25 universal primerE 0| 23t04 vector0f] A%
DNA fragmentZ sequencing2fL|Ct.

Modified Oligo

1. Modified Oligo2| 372t XS L1 A&LICt

22|12| CiUst S8S 2sliMiE, AIXIAH 2l DNA, RNA £28f CH2
modified=l 22|77} ZQSIL|CH 22|72 modificationdt?| $IsHA
= (deoxy)ribose ringS H&st= 2, baseS Hi&dst= 2, phospho-
diester ZglS HHLE 2, 5'0|Lt 3 LTHOH| conjugate E E0l= 02
IFX| 90| DHsRLICE O2fet 2 E #y vt 2 phosphoramidite &
HE 08610 22|D FY7|E Bl 1 22| DE T -+~ USLICH
=22|12| 5" ?|X|ofl modification0| HR3t F2= HolTl P [HiHE 2|
22|17 40| 2tZ2 &l & |abel phosphoramiditeE AF3104 5" %[0
BRAAC 2 22]19| 5 2|X|0f labelo] EXHELICY,

3'-Modification2] A= label0| 0|2 £xHEl 118 X|X|H|22E 22
10| st g 48H5t0] 3 2X|0f| labelo] B4Rl S2| 1S eH4E 4 !
Al gLt

Deoxyuridine base2| 58 Et4 {X|0]l labelZ &=}t phosphorami-
diteE 0|85tH 22|10 & Al ¥l5k= sequence $210]| labelg =
&t 4 Q10 22O 2 internal modified 22|12 gH440| JHsoHH &
L|C}. Modification oligo 272t A= TAH SH|O|X|E £IISHA| 7| Hf
ZLICE

2 e
EYE 22| 00jl= 5 K= 3' {X]0f| phosphate?t E01UE LI

1

FEOH [ B2 X[A[SHX] 42 5 2t 3 YX|0fl= -OH 22t 20
UELICE W2tM 5 phosphate?t AT 22|15 2I5HA|H 5' phos-
phorylation modification®l Z2| 15 FE6A0F ZLICY.

2. G2+ Of2{ O =Ll = 22| U E BEE + USNA?

G7t 042 7f Bt= k= 22| 1= 2ol AE5] o4 Z0| ASLIT

G7t 471 0|4 BHEE[M guanine tetraplex (Poon and MacGregor
(198) Biopolymers 45:427-434)HE{ 2 aggregationz|?| £|7| W2
YLk

Ol= InosineS % 72| G CHA! 8715104 aggregation2 Y X[ <
SLICE X2| Ho| 2L [0f= 23 B Fe Sl @2 22 10 ¢
Gt 2o 22|k 2 01212 glo] sl 21 ASLIC

PN
E
=

3. 22|10 of | FdEl=X| 2 HELICh

Oligonucleotide BH2[0IM 71 BHNMOZ AIE|E Y UHe
Koster0f| 2|sH 7L El-cyanoethyl phosphoramidite S 02510 DNA
Fx9| 5212 0|2 phosphodiester Z&H& 9187 1= ‘phosphite
triester’ BHHALICHNuc. Acids Res. 1984, 12, 4539; Tetrahedron
Lett. 1983, 24,5843). 0|2 Sdf B2 A|Zto] OligonucleotideE =
2 RE2 gdY + ACH (Y B8 >98%) & Al AH&El= phos-
phoramidite monomer couplingS 28l 24st|7| Hojls HEs|
QPHE(0] U0 FHO| BRtE JbS LI

gHd IP42 nucleoside?t BAE DHXXHZEE ARSI de-
blocking, coupling, oxidation, capping ZFY2 2 O|20{X|= cycle
S gh=sto 2l Yots ¥2IMLQe| OligonucleotideS H| ElL|Ct
(Figure 1).

B Q B 9 By
Ho\fO’P‘@\rO’E’)O OH
0 -0/n2

Final Cleavage/Deprotecion

.o B
DMT*O\TiO’P’O{ 00 B
Ho{ °oe®

o
/\CN
.
8 Oxidation o \BF04:'N“P”2
- X
rco—|0-@ ouping ovT=0 O(CHz), CN

c B B Activation w/Tetrazole
apping
—p—i o—@
DMT—O\}‘O Z O\f
~“Nen

<Figure 1>
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Oligonucleotide FAQs

A. Deblocking

&d cycle?| A TR deblocking 2Fd2 THX[X|H0l| 201 = &
719] 5'0Hel E27[Q1 DMT?|E WjojLi= B8O, 4Hd Z210] 27
0] 2E 3% trichloroacetic acid £ AFRTILICH $HH Abd = stof|
M& purine H|¥ 4212t sugar ring Af0|2] Z%40] ZO{X|i= depurina-
tion BF30| 20{d = U0 £5| ¥7|7tadenosine ¢ FL0l= 13
30| o M 4 QUCHD EEAUSLICE Trichloroacetic acids 012 %
¢t AO 2 (pKa: ~1.5) deblockingdfl AF2% I depurination Al 2t
40| U L2 23150t deblocking BH2-S SHX| (== FoPt @
EIL|C} APD| o] BRI S X|ABI517| I8l trichloroacetic acid CHAI F
ot A0l dichloroacetic acid 2t 20| = €iL|C}. Deblocking Al 1%
XXH2EE HO{M L7t= DMT Y022 Tist S t=0 0
o| SHEE B3l 22|10 o A2l ZelrgS FFote Hlof 018

- UASLICL

B. Coupling

Deblocking 2Pde S8l MME DHX|XIM|LHS| 5-hydroxyl 2|= It
8lj 3= nucleoside phosphoramidite monomer 2} coupling 2t82
£ 2U5H= UI|ML2| OligonucleotideZ 48| EILIC O|Th AL
Z|& nucleoside phosphoramidite monomere Figure 20|A] EX0|
A7 222 amine 7|= 2 & benzoyl 7|(adenosine, cytidine AL) &
= isobutyryl 7|12 (guanosine AL) E2£|0{ Y OH 2= monomer
= 5-hydroxyl 7|7F DMTE EZE[|0] U0 Hl&LE= B Beel 9E
SE A2 5| ELthFigure 2).

0
OCHj HN)‘\O
N 7
.
0
HsCO 0 HeCO
0
01

<Figure 2>

AFRE|= phosphoramidite & 1 XtH| 2= AMgtd| OF&E|0f 9o o
2 DAX|X[HC] 5-hydroxyl 7|2t Zelot? | flohil= Edet 2 yol &
gct

HHXMO = AMZE|= activator2& tetrazole 2A1 phosphoramidite
o HF28}0q nitrogen F2& protonation A|2! | diisopropyl amino
718 K2\ |H D2 HH-S/40] 2ot tetrazolide LA E HBHA|Z]L|CE

Mo 2 B240| 2%t tetrazolideQt THXIX[H|2| 5'-hydroxyl?|
to] Zgt 822 E8} Oligonucleotide®| phosphite triester ZE0]
E|=0 ojl of2ke| 202t EXHSIH HHZ 40| 2t tetrazolide2t
BESOH 2I5HK| ghe RALE S MJ5t0 82 XS 17| Wz
coupling 2Fg0jM= Fa= 2210] HaHYLICE

Y

C. Oxidation

Phosphoramidite @t 5-hydroxyl 7|2] coupling IP4S HA AMd%
phosphite triester 1= O QPYE phosphate triester2 B2HA|7|
= 2Pg0| HRs ELICE 0|Z fI8iM = iodineS AF&% oxidation g
20| A2 E|H Z2HX O 2 phosphite= phosphate2 HIH| EL|Ct.

D. Capping

Coupling £HS2 FYHC 2= UOLIX|= 97| WZo| (BF >98%)
coupling & IHX|X[H0f= EHSEHA| 042 5'-hydroxyl? |7t HOFUA
C|=0| 0|3 82|12t CH cycle®| coupling 20| #HESHH| =™, St
02l Y217t deletion E BIES 2= (N-1) mer E 4/d5h= Q10| &
Lich

0| | deletion®l 22|DE2 &Y &t& S 25k Oligonucleotide?)
HHIE o2 THS2| UHZ0]l 0| M[HSt= 20| ZRLICh J2iM
coupling 2P & FS3HX| 242 22| 12| 5-hydroxyl? | & 0|4 8HS
SHX| 94| ‘capping' & It USLICE 0|2 2I8H acetic anhydridet
N-methylimidazole® AR50 acetylationA|ZIQZMN HE2S}X| O
1 'orQl= THX|X[H| Li2| 5'-hydroxyl?|Z capping A7 A ElL|C.
st= 20| Oligonucleotide®| B2 4712 IFHES HHE6I0] &
Al 2N O|R0IX|H 0| = &|H XFECE ammonia M2|E
5104 &l OligonucleotideS T X|X|H| 2 2E] Mo F| M™| ot
2 HA 223t Oligonucleotide 2 &H| EILICY,

32 | BIONEER



