All Gene Link oligos shorter
than 40 mer do not require
any further purification if the
application is for PCR or
sequencing.

A 20 mer oligo synthesized at a

HPLC/RPC

HPLC and RPC (Reverse Phase
Cartridge) purification methods yield
purity of 85% to 95% depending
upon the sequence, GC content and
length of the oligonucleotide.
Reverse phase based HPLC fails
above 40 mer as longer oligos are
inherently hydrophobic and bind
non-specifically.

Polyacrylamide Gel
Purification (PAGE)

Purification by this method is consid-
ered the Gold Standard for oligonu-
cleotide purification and yields 99% +
purity. Gel purification can be used for
any length of oligonucleotide (as com-
pared to HPLC and RPC cartridges
which are limited to oligonucleotides
below 40 mer). Gel purification is

coupling efficiency of 99.5% will
contain ~90% full-length 20 mer
and a mixture of truncated

sequences comprising of ~10%.

strongly advised for all applications
involving cloning of the product, such
as mutagenesis and gene construc-
tion applications.

As the length of the oligo
increases, even at a coupling

Oligo Scale of Synthesis and Typical Yield

. . RPC Purified** Gel Purified
efficiency of 99.5%, the yield of : -
) ) . 30mer oligo 50mer oligo
the full-length oligo is reducing. Typical yield Typical yield
See the table and graph on page Scale A260 Units nmols mg A260 Units nmols mg
. 50 nmol 4-5 12+ 0.1-0.16 NR* [1-2 NR* [2-4] NR* [0.03-0.06
8. A 60 mer crude product will = L= ]
. ) _ 200 nmol 8-12 24+ 0.26-0.4 4-6 8+ 0.13-0.2
contain ~75% full-length oligo 1 pmol 40-50 30+ 1.3-1.6 20-25 40+ 0.6-0.8

and similarly a 100 mer will
contain ~60%.

Purity & Yield Purity 85% to 95%
depending on oligo sequence and

structure.

Purity 98% to ~100%
depending on oligo sequence and structure.

Yield will gradually decrease as length of
oligo increases. Palindromes, hairpins and
high GC content oligos and oligos contain-
ing stretches of 3 or more G’s induces
strong secondary structure and base stack-
ing thus decreasing purity and yield.

Yield and purity will be lower for

Purification is strongly recom- sequences with high GC content.
mended for oligos longer than

50 mer.

Not recommended for oligos longer
than 35mer.

**RPC is reverse phase purification using
a cartridge; a substitute for HPLC.

NR* Not Recommended

The gold standard of long
oligo purification is polyacry-
lamide gel electrophoresis.

G's: The Unresolved Dilemma

Ever wonder why we have not yet discovered a polymerase that can breeze through

stretch of G's? A stretch of three or more G's in an oligo sequence induces str
ondary structure. A string of G's and C's can exhibit internal Hoogsteen
Al

Watson-Crick triple base pairing and should be avoided. Alth:

is difficult to predict, in general, avoid runs of more than th‘r

Also, examine potential primers for self-complementary and
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Comparison of Unpurified, RPC and
Gel Purified Oligos

Polyacrylamide gel electrophoresis of crude,
reverse phase cartridge (RPC) and gel purified oli-
gos. Approximately 15 pg of crude unpurified oligo
were loaded to show the truncated failure
sequences. Approximately 8 pg of purified oligo
were loaded. Lanes 1-3: 68 mer; lanes 4-6: 56
mer. Lanes 1 & 4: crude unpurified; lanes 2 & 5:
RPC purified; lanes 3 & 6: gel purified.

Results: The above gel picture shows the lack of
purification efficiency of RPC as compared to gel
purification. Notice the remaining truncated oligo
sequences that the RPC method failed to purify.

Oligo Size &
Purification Recommendations

Length PAGE HPLC/RPC
8-40 mer Yes Yes
41-250 mer Yes No

All Gene Link oligos shorter than 40 mer usu-
ally do not require any further purification if
the application is for PCR or sequencing.

Purification

Comparison of Unpurified and
Gel Purified Oligos

Polyacrylamide gel electrophoresis of crude and
gel purified oligos in adjacent lanes. Lanes 1 & 2:
63 mer; lanes 3 & 4: 96 mer; lanes 5 & 6: 175 mer;
lanes 7 & 8: 43 mer.

Results: At Gene Link we recommend gel
purification of all long oligos and oligos used in
cloning applications. Gel purification is the “gold
standard” method of purification as the denaturing
polyacrylamide gel resolution approaches single
base and the major band is clearly visible to be
excised and purified.

Application Based
Purification Recommendations

Application Purification
PCR & Sequencing Not Required
Cloning & Gene Construction Yes
Mutagenesis Yes
Modified Oligos Yes
Probes Yes

~

All Gene Link oligos shorter than 40 mer usually do not require any further purification
if the application is for PCR or sequencing. Gene Link recommends gel purification of
oligos longer than 50 mer and all oligos destined to be cloned.

Scale of Synthesis Price ($)/ purification

Product 50 nmol 200 nmol 1 pmol 2pmol 10 pmol 15 pmol
Gel Purification 75.00 150.00 280.00 1500.00 1800.00
Qeverse Phase Cartridge 30.00 90.00 170.00  750.00 900.0y

Gene Link

Custom
Oligonucleotide
Purification

STANDARD

1-800-GENE LINK www.genelink.com
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Gene Link’s Custom
Oligonucleotide Synthesis
Report specifies each oligo
name and sequence along
with its pertinent physical
properties such as MW,
%GC, T, Aggo units, etc.
Our report is also unique in
that we affix an actual poly-
acrylamide gel electrophore-
sis photograph onto each
report, so that you also may
visually attest to the quality
of our product.

From your custom oligo to
the presentation of our oligo
synthesis report, not a step
of quality is overlooked. You
are invited to compare.

Oligo Specifications Report

Custom Oligo Specifications

Gene Link custom oligonucleotides
are supplied desalted and lyophilized.
They are ready to use after appropri-
ate reconstitution. Dry oligonu-
cleotides are stable at room
temperature for an extended period
of time.

Storage & Reconstitution

The oligonucleotide should preferably
be frozen upon receipt. TE buffer

(10 MM Tris, T mM EDTA, pH 7.5) is
recommended for dissolving the
oligonucleotides. After reconstitution
store the stock solution at -80°C or
—20°C.

Purity & Usage

The crude, desalted oligonucleotide
supplied is suitable for all amplifica-
tion and sequencing protocols. Gel
purification is advised for all oligos
used for cloning applications and for
oligos longer than 50 mer.

Biophysical Data

Each oligo after desalting is quanti-
fied by recording Asgp. Exact nmols
and pg are determined by the extinc-
tion coefficient and molecular weight
of the oligo.

Gel Photo Documentation

An actual gel picture of the synthe-
sized custom oligonucleotide is
supplied. A major single band
represents high purity of the crude
oligonucleotide.
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Scale

50 nmol
200 nmol
1 pmol

Purity & Yield

Custom
Oligonucleotide
Synthesis

Oligo Scale of Synthesis and Typical Yield

Crude Desalted
20 mer oligo*

Typical yield
A260 Units nmols mg
8-10 30+ 0.2-0.3
20-25 80+ 0.6-0.8
100-120 400+ 3-4

Purity is greater than 80%
depending on oligo sequence and
structure. Refer to coupling efficiency
table for oligo length dependent purity
and yield.

No further purification required for
PCR and sequencing applications.

Gel purification recommended for oli-
gos above 50 mer and all applications

RPC Purified**

30 mer oligo*

Typical yield
A260 Units nmols mg
4-5 12+ 0.1-0.16
8-12 24+ 0.26-0.4
40-50 30+ 1.3-1.6

Purity 85% to 95%
depending on oligo sequence and
structure.

Gel Purified

50 mer oligo*

Typical yield
A260 Units nmols mg
NR*[1-2]  NR*[2-4]  NR* [0.03-0.06]
4-6 8+ 0.13-0.2
20-25 40+ 0.6-0.8

Purity 98% to ~100%
depending on oligo sequence and struc-
ture.

Yield and purity will be lower for
sequences with high GC content.

Not recommended for oligos longer
than 35 mer.

**RPC is reverse phase purification using a

cartridge; a substitute for HPLC.

Yield will gradually decrease as length of
oligo increases. Palindromes, hairpins and

high GC content oligos and oligos con-

taining stretches of 3 or more G's induces

strong secondary structure and base

stacking thus decreasing purity and yield.

involving cloning and mutagenesis. NR* Not Recommended

*Yield of 30 ug/A260 unit for oligos is calculated for an ~equimolar base composition. Long stretches of a single base or homopolymers will have variable yields.
Example for homopolymeric 50 mer: A(50) = ~20/A260 Unit; G(50) = ~28/A260 Unit; T(50) = ~35/A260 Unit and C(50) = ~39/A260 Unit.

Unmodified DNA Oligo Synthesis*

Price ($) \

Scale of Synthesis Catalog No.
50 nmol 26-6400-05 0.90 Same Day Oligo*
200 nmol 26-6400-02 2.00
1 pmol Lol S Design your oligos today and use them tomorrow
2 ymol 26-6400-03 6.50 i 3 ) 3
morning! Investigators who just can not wait order
10 umol 26-6400-10 32.00 f ) el st
26-6400-15 our rush service (order by 12 noon ). We ship the

- 15 pmol 38.00 )

*minimum charge for 15 mer applies. Please visit www.genelink.com
for current list prices. Call for institutional discount pricing structure.

same day for next early morning delivery in the US

and 72 hours for most international destinations.

* Turn-around time stated is for unmodified oligos.

Please inquire about purified and modified oligos

\ S 4

Purification
Scale of Synthesis Price ($)/ purification
Product Catalog No. 50 nmol 200 nmol 1 pmol 2 pmol 10 pmol 15 pmol
Gel Purification 26-6400-XX 75.00 75.00 150.00 280.00 1500.00 1800.00
Reverse Phase Cartridge 26-6400-XX 30.00 30.00 90.00 170.00 750.00 900.00
Gene Link 1-800-GENE LINK www.genelink.com 4




wodyuLjauab-mmm | wod-yurjausb@siapio :)

tews | €6TT-69/-

y16 xe) | Z6TT-69L-¥T6 193 | MNITINID-008-T | 2€S0T AN ‘duloyimey | peoy 9Ly |]LW MeS P10 0¥T

)

Lursusd @

‘paulind |96 Ag pamojjoy apnio
swuasaldal aue| |99 'sobijo pauund |99

S31ON

9€'Y

v0/€1/90 wePd:12:60

€8’

€6’y

07’9

v0/E1/90 weGE: TE: L0

080T

0€'8

€06

T.'8

sytun 092y

0%09€T :laquiny 13pi1Q

*sjuswbely Ayyiqow saybLy se sjpaesl Jeyy ain3onuis Aiepuodas buosls saonpul s,)9 pue 9 Yalais y 9<|<y<) a3es uoLjesbiw buimoyoy ay3 uo paseq
susazed Aniqow awes sy aleys jou Aew azis awes ay3 jo soby) “uortsodwod aseq pue dzis ay3 uodn Juapuadap st apijoa)dnuobiio ue jo Ajigol

OIOVOOVVOOVLOOVYVOVOVVOVYVVVVIILVOVLOOVY
VOVOVVYOVVVYVVVIILVOVLOOVVVOVOVVYOVVVVYVYYI
J1VOI9OVIOVIOVIOVVIOLLOVIVYOOLILOOVIVIL
OVVIVLLOVOLVLIVODLOIVIOLLOOVVYVVLOLO1OIVYY
OJVVIIOLVVVLOIVVVVIVIVLODIVVIOIOLIVVVLOIVL
90110VI9939VOIIVVYVOOVIOVVILIOVLOVLIVILIVO

JIVIOOVVOOVLOOV
VVOVOVYOVYVYVVIOILVOVLOOVVVOVOVVYOVVVVVVO
J1VOVLOOVVYVOVOVVOVVVVVVIILVOIOVIOVIOOVI
OVVOLLOVIVVOOLI199VIVILOVVIVLLOVILVLIVO
JL0IVIOLIDIVVVVLIOLOLDIVYVIIVVIIOLVVVLOOV

JJVOOVVOIV
199VVVOVOVVOVVYVVVVIILVOVLOOVVYVOVOVYOVY
VVVVIOLVOVLOOVVYVOVOVVYOVYVVVVIILVOIOVIO
VOOVIOVVOLLOVIVYOOLI1LOOVIVILOVVIVLLIOVO
IVLIVOOLOIVIOLLIOOVVVVLOLOLOIVYVIOILVOOLLL
VOLVVOOVOOVOOIIDI9DIDIIVLOILVOIOVLIOOVO

10J0) 4019/
VOOVLOOVVYVOVOVVOVYVVVVIILVOVLOOVVYVOVOVY
VOVVVVVVIILVOVLOOVVVOVOVYOVVYVVYVVIILVOD
OVIOOVIOVIOVVYOLLOVIVVOOLI1O9OVIVILOVVIVL

1v319999vOOL3II21IVLD
O9O1VIVOLVLODDOOVIOLOLIVVLIVVOOLIVOLIOVVIVY

VYVO910199VIOVILOVVIOVLLOVOLLOIVYVVOVOVVLL
VOOL1OIVLIOIOVIOL109911VIOOVIOL1DDI1LIVLOIIO

JJVIOVVOIVLOOVVVOVY
OVVYOVVVVVVIOILVOVLOOVVVOVOVVOVVVVVVIILVO
V199VVYVOVOVVOVVYVVYVYYIILVOIOVIOVIOVIOOVVLL

O101IVIO1109999VOOLIII9OVOVVLIVIDL
JIVLO1109999V9OLIDI1LIVLIOODIVIVOVIOLILIY

24" 9T 06, 8eS'cL vee 7d-vayd

T°0ST 8¢ 8.L 19825 O0LT ¥4-vay4d

9'6¢T T¢Z T08 8.529 7102 €4-vadd

9'¢ST Tv 0LL vév'Le 02T €4-vay4d

080€ 69T 67, 98T'8T 65 ¢y-vay4d

§9€¢ 66 T9.L G66'CC 8L ¢4-vayd

S v'L &Y. T120'0c 96 TY-vay4d

G8sc 8TT ¥8.L 88Tc 1. T4-vayd

b6 sjowu Wl MW 9zLs (,€-,6) @duanbag  awep ob1)p aueq

9Juaptljuo) « Aduajzstsuo) « A3Ljenp

L

%

%002 ‘€1 aunC :93eq ICVCESOT

epes}sy UdeH

<JaquinN Jlawolisn)

:dweN Jawo3lsn)




Wi

jurjeuen @

¢

111/jowd oz st uoymos Jswud tejopr oz :e1dwexy
(1r/se10woueu) ri/sjowu = (JejopLILW) WW T
(1/serowootd) 1i/jowd 1 = (sejoprd) writ

3]qel UOLSIaAUO0) ILNY

“(sjowdor) 1T asn “uoynos 11/jowd ot 16 03 proj 0T AINMLp
uayy pue uorymos [Wroot] 1i/sjowd oot e ssedaid 03 j0d0301d
uolyn3ipsuodal obrjo ayy asn (b1 0 - G0°0~) sjowdQT 03 ¥ wouy
st buouanbas pajewojne ut Jawud JO UOLILIIUSIUOD JeULY DY
Buruanbag

r/jowd g 0 asn am Yid

piepuels e 104 jul] auadg 3y 1i/jowd1-z°0 03 JudjeAnba st siy]
‘W0’ T-2°0 SL uoL3oeal Y)d e ul siawud Jo uoLeIUIIUOI Jeuly dy]
(¥dd) uorpeay utey) asesdwhyod

asf jo sajdwexy

‘painbay se asn *[Wrot1] 11/sjowdoT e asedaid 03 pjos 0T 93nLq
‘paitnbas se asn

‘uotn)os 3203s 1i/sjowd QT 396 03 11 TGH uL 0bo sy aajossig
111Gy = 0T X sjowu TGy :91dwexy

‘pappe aq 03 3| JO SWN)OA 3y3 38 dALUe 03 0T Ag junowe

jowu, ay3 fdnyy “poday obrjg ay3 uo pue agny ay3 uo payddns
0b10 yoes Jo sjowu Jo Junowe Joexs ayj saplaoid dyur ausn
[wrloot] 11/sjowd ot 0 uornjos 32015

‘painbay se asn *[Wrog] 11/sjowdog e asedaid 03 pjoj 0T 93nLq
*paitnbai se as()

‘uotanjos 3203s 11/sjowdppg 396 031 1 z°06 uL 0610 BY3 9Aj0SSLQ
1M2°06 = 2 x sjowu QT G¥ :3dwexy

‘pappe 2q 01 3| JO BWNOA 3yl 1e dALUR 01 2 Aq Junowe

Jowu, ay3 fydnyy “poday obrjg sy3 uo pue agny ay3 uo payddns
0b1jo yaes Jo sjowu Jo Junowe Joexa 3y} saptaoid yul] aus9
[wr00s] 1/s10wd gog Jo uonmos yd03g

uorniLisuoday obio

“Jun 092y/6e~ = (09)) pue 3un 092y/ge~ = (0g)1 “Hun 092v/ge~ = (05)9 “Hun 092y/0z~ = (09)Y :4ow 0g duswAjodowoy
Joy 9)dwex3 “sp)ath s1qeuien aaey J)m siawAjodowoy o aseq a)buls e Jo saydais buo ‘uorisodwod aseq tejowinba~ ue 1oy pajenaled st sobjo oy 3un 092y /brog Jo plaIAL

PapuaWW0IdY 10N YN

‘p1atA pue Ajund buiseasdsp

sny3 buwydels aseq pue NS
Asepuodas Huoss saonput s,9 alow
10 € 4o saydjans buturejuod sobjo
pue sobrjo Jus3uod )9 ybry pue suid

*)1dH 40} 23muIsqns e ‘abpuied
e buisn uorgeoyund aseyd asianal SL )dY .«

AW GE ueyy
196u0) s0b110 10y papusILIOIBI JON

*sisauabejnw

pue butuoyd Butajoaul suotyed
-1jdde yje pue 1aw g anoqge sobio
1o} papuswwodal uorgedsyund 199

‘suotjearjdde butouanbas pue yd
40} paitnbas uoresyund saypny oN

-1ley “sawoipulied “sasealoul obio jo
3bus) se aseasdap Apenpelb m piats

*21n3an43s pue usnbas obio
uo butpuadap %001~ 03 %86 And

80-9°0 +0Y G2-02
2°0-€1°0 +8 9-¥
[90°0-€0°0] <N [#-2].¥N  [2-T].uN
bw sjowu syup 092y
p1atA eatdA)

+0Db10 Jaw 0g

payLing 199

*3uaju0d )9 ybry ym ssauanbas
104 Jamo) aq )m Ajund pue piaLA

'2in3onJ3s pue aduanbas obijo

“PI2tA pue
f3und juspuadap y3bus) obrjo 1oy
9)qe3 uswyys bundnod o 1aey
*aIn3onis pue adusnbas obio uo

uo Butpuadap %56 03 %g8 Aung Butpuadap 908 uey3 aiow st Aung P131A 8 Aung

9°T-€'1 +0€ 09-0% y-€ +00% 021-00T towr ¢

0%°0-9¢°0 +e 21-8 8°0-9°0 +08 G2-02 jowu 002

91°0-T°0 +21 G-y €0-2°0 +0€ 01-8 jowu 0§

bw sjowu syun 092y bw sjowu sjun 092y ?)ess
p1ah eatdA| p1atA 1eardA|

+0b110 Jaw Og

=paljLingd )dy

+0b10 Jaw oz

pajjesaq apni)

p1aLA 1821dA] pue sisayjuhs jo a1eas obiQ

paniasay s3yBLY NY Y00z "IUT AUl duY ¥002900T  VXX-0079-92Y

WWG'T SL uoLenuaduod )by jeuty,

9]qeLIeA briT-bdot VYNQ @3e1dwa)
1mszo 1os/nge't 1/ng ‘esesawhlod YNG boy
neg wris:o (i/yowdor) wror ‘11 Jowlid
gz wrigo (i rowdor) wrior ‘T Jowld
g yoes Jo Wwz o XHW dINP Wwe
g X1 134nq ¥dd« X0T
o)qeLieA = Jojem paziuolap 9\UL1S

uorpeay 1Hos /Mnuenp uo11eIIUIIU0) JeuLy juabeay

dn 39S ¥2d piepuels

)602- 40 J,08- 1B UOLIN|O0S %I03S BY] 2103S UOLINILISUOIDI
19]Jy “193eMm 9)LI93S PaY)LISIP UL SpeW 8q UBI UOLINLP JayHn4 "Sasesrdnu syl

Jo Ajiae a3 suquyut yi@3 ‘sept1o9)anuobijo syl bulajossip 1o papuswiwodal
st (g2 Hd 'V1Q3 WWT ‘sul WwQT) Jayng 3| “dwiy jo pouadd papualxe ue o
ainjesadwal woos Je 3)qels ase asay) “pazijtydoA) payddns ase sobujo yul] susy

B uoLIN}Isu0day obiyo

*0b110 ay3 Jo JybLam Lendajow pue JUILILYI0I UOLPULIXS By} Aq pauLwialsp
st bri pue sjowu 30ex3 "092y Butpiodas Aq payruenb st buiyessp Jaye obro yoez
ejeq jedishydorg

JawQg uey) Jabuoy sobro uoj pue suorjedndde

Butuo)d 104 pasn sobijo 1)e 1oy pasiape st uoljeayund 199 *sjodo3oud budusnbas
pue uowedyndwe e Joj a)qeins st payddns apijos)anuobijo pajjessp ‘epnid ay]
abesn 3 fung

*ap13os1onuohiio

apnud ay3 jo Aund ybry sjuasaidas pueq 916uts sofew y ap130a)dnuobLo WoOISNI
ay3 4o y3bua) ay3 uodn butpuadap ‘uns aie 9GT 03 2T 40 S)ab aprweifioehiod
‘panjddns st apr3oa1dnuobrjo wojsnd pazisayjuhs ayy jo ainjoid 196 jenjoe uy
uoLjelUAWINI0Q 030Yd 139

)602- 10 J,08- 3B UOLIN|OS }I03S B3 9103S UOLINILISUOIDI JaYYY “19)eMm LIS
PaNIASLP UL BpEW 3G UBD UOLINILP JBYMN “SBSe)INU dy} 4o AJAIDE BU3 spqLyul
v1a3 ‘sapraoanuobiio ay3 buiajossip oy papuswiwodas st (672 Hd ‘v1a3 WwT

‘su] WWOT) Ja4ng 31 -3dwedas uodn uszoly aq Ajgelsyaid pinoys apLyos)danuobiio ay)
uoln}Isuoday g abelols

3w} Jo pouad papuaixa ue 1o} ainjesadwal woos

1e 9)qe3s ate sapros)dnuobrjo Aig ‘uornjiasuodal sreudosdde saye asn o3 Apeas
ate Aay) -paziydoA) pue pajjesap panddns ase sapLos)dnuobljo wojsnd yul] susn
suoljeatjlaads objQ woisn)




