Synthesis of Long Oligos

Synthesis of Ipng oligos up to Coupling Efficiency and Full Length Oligo Yield
250 mer requires greater than

99.5% coupling efficiency. This

Coupling efficiency 99.50%

can only be attained by using 20 90916 82617 68123 100%
reagents of exacting specifica- 10 2213 O7573 4548
9 gsp 60 74.398 55.268 30.363 §
tions, optimized protocols and 80 67.301 45204 2027 G iy GO
f h . 100 60.881 36.973 13.5633
state-of-the-art instruments. 120 55.074 30.24 9.034
Gene Link has perfected and 140 49.821 24.734 6.031
o 160 45.068 20.23 4.027 e -
maintains these standards. 180 40.769 16.546 2688 Coupling efficiency 98.00%
You are invited to compare. 2 Sk e 245
220 33.36 11.07 1.19
240 30.18 9.05 0.8
PCR and sequencing reactions 250 27 8.19 0.65 Oligo sizs = B
are very robust and can toler- PCR and sequencing reactions are very robust and can tolerate up to 50% failure/truncated
ate up to 50(% failure/truncat- sequence oligos. However, you are clearly taking a chance by using long oligos synthesized

; at anything below 99.5% coupling efficiency.
ed sequence oligos.

However, you are clearly taking Coupling Efficiency
a Chanc? by using Ior_lg oligos Chemical DNA synthesis comprises coupling efficiency. This becomes
synthesized at anything below of multiple reactions to complete a enormously important when synthe-
99.5% coupling efficiency. cycle of the appropriate base cou- sizing a long oligo. Coupling efficien-
. . . ling. Thus the use of reagents of f 99% or 98% qd
See the coupling efficienc ping. N Cy of 9976 Or 9570 SEEMS Very goo
p g y eXaCnng SpeC|f|Cat|OnS, State‘of‘the‘ but on closer examination the y|e|d
ware driven protocols are necessary the coupling efficiency table.
Gene Link Specia”zes n |ong to maintain the highest possible
oligos. Our description of a long
oligo is 180 mer to 250 mer. Long Oligo Scale of Synthesis and Typical Yield
You are invited to compare. .
Gel Purified Purity & Yield 98% to ~100%
150 mer oligo typical yield depending on oligo sequence and structure.
g Yield will gradually decrease as length of
e Azgo Units  nmols mg oligo increases. Palindromes, hairpins and
1 pmol 4-6 4t 0.13-0.2 high GC content oligos and oligos contain-
Purification 2 pmol 8-12 8+ 0.26-0.8 ing stretches of 3 or more G’s indut':es strong
. . . secondary structure and base stacking thus
Crude oligo is the total yield after decreasing purity and yield.
chemical synthesis; this contains the
full-length product as well as all trun-
cated n-1 sequences. For example,
at 99% coupling efficiency the crude
i is ~509 N g g T q
yield of a 70 mer is ~50% full-length Oligo Size and Purification Recommendations
and ~50% truncated sequences. Gel . .
purification is strongly recommended Scale Synthesis Scale Recommended Purification
for all oligos above 50 mer. 1-49 mer 50 nmol No purification required.

Purification dependent

upon desired application.

50-99 mer 200 nmol Gel purification
100-199 mer 1 pmol Gel purification
200-250 mer 2 pmol Gel purification
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Purity and Yield

[mwmy upmap 1 5sa | Faety EE MmN [
L Sl (ORLLT M el DL ECH

[

-

Gel purified oligo purity is
generally between 98% to
~99.9% depending on oligo
sequence and structure.
Yield will gradually decrease
as oligo length increases.
Palindromes, hairpins, high
3 GC content oligos and oli-

= _ - gos containing stretches of
" L I ! 3 or more G's induce strong
+ secondary structure and
base stacking. These are not
completely denatured and
travel as broad bands on a
polyacrylamide gel thus
decreasing purity and yield.
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Unmodified DNA Oligo Synthesis*

Scale of Synthesis Price ($)/base
200 nmol scale 2.00
1 umol scale 3.7
2 umol scale 6.50

*minimum charge for 15 mer applies. Please visit STANDARD

www.genelink.com for current list prices. Call for
institutional discount pricing structure.

Purification

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 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 75.00 150.00  280.00 1500.00 1800.00

Gene Link 1-800-GENE LINK www.genelink.com 2




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

3 | Gene Link 1-800-GENE LINK www.genelink.com



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 6
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