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AEX Chromatography of Oligonucleotides – 
Method Selection Guide
Short oligonucleotides (<10 mer) show limited retention 
in AEX due to low charge density; reversed-phase or IP-
RP methods may provide superior resolution. Medium-
length oligonucleotides (10-40 mer) represent the optimal 
application range for AEX, offering high length selectivity, 
robust separations, and broad method flexibility. Long 
oligonucleotides (>40 mer) increasingly require elevated 
column temperatures and, if necessary, denaturing 
conditions to minimize secondary structure effects and 

peak broadening. Very long oligonucleotides (>100 mer): 
the decreasing relative charge difference between closely 
related long sequences and the increasing impact of 
secondary structure often reduce resolution for impurity 
profiling, making alternative techniques such as IP-RP 
LC or SEC preferable. MS-compatible workflows benefit 
from ammonium-based buffer systems and minimal use of 
organic modifiers or denaturants [A].
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2-10

Tris-HCl 10-20 mM 
(pH 7.5-8.5)

Phosphate 10-25 
mM (pH 7-8) 

Borate 10-20 mM 
(pH 8-9)

0.5-1.0 M 
NaCl (or 0.2-
0.4 M NaClO4

0-5% ACN 
(optional)

None 20-35 °C

Weak retention; 
limited resolution 
due to low charge 

density

[B]

10-20

Tris-HCl 20-50 mM 
(pH 7.5-8.5)

Phosphate 20-50 
mM (pH 7-8) 

Ammonium acetate 
20-40 mM (pH 7-8)

1.0 M NaCl 
(or 0.3-0.6 M 

NaClO4 
for higher 
resolution)

In particular: 
PS-ONs: 2 M 

NaCl

0-5% ACN 
(as needed)

None 30-45 °C

Clear retention 
differences 

between n-1 / n / 
n+1 impurities.

[B-D]

[2], [3], [4], [5]

20-40

HEPES / Tris (pH 8) 
10-40 mM 

Tris-HCl 20-50 mM 
(pH 7.5-8.5)

NaOH 10 mM

Ammonium acetate 
20-50 mM

1.0 M NaCl 
(or 0.3-1 M 

NaClO4

≤10% 
MeOH or 

ACN

30% MeOH

Optional urea 
1-4 M

25-40 °C

65-70 °C

Standard 
application range 
for ON analysis.

Challenges: 
Modification (e.g., 

biotin) n vs. n+1 PO 

[C]

[1] - [5]

40-60

Tris-HCl 30-50 mM 
(pH 7.5-8.5)

HEPES 20-50 mM 

Ammonium acetate 
30-50 mM

1.0-1.5 M 
NaCl (or 

0.4-0.8 M 
NaClO4)

Optional 
5-15 % 
MeOH or 

ACN

Optional urea 
2-6 M

40-60 °C

Good separation; 
elevated 

temperature 
recommended

[D]

Table 1: Anion-Exchange Chromatography (AEX) of Oligonucleotides - Recommended 



Page 2/3

Expert tip

YMC Europe GmbH · Schöttmannshof 19 · 46539 Dinslaken · Phone +49 2064 427-0 · Fax +49 2064 427-222 · Email info@ymc.eu · www.ymc.eu

1Organic modifiers are not required for retention in AEX. However, the addition of acetonitrile or alcohols (up to 30%) 
to the mobile phase can further enhance selectivity and improve resolution. When organic modifiers are employed, they 
should be added to both mobile phases to maintain consistent gradient composition. Prior to use, system and column 
compatibility with the selected organic solvent concentration should be verified.
2Denaturants are used to suppress secondary structure formation in longer oligonucleotides. Urea is the most commonly 
applied denaturant due to its compatibility with high salt concentrations and elevated temperatures.
3Increasing temperature leads to stronger retention and improved resolution
Check the pH stability of your sample if you intend to use mobile phases with a high pH to prevent degradation, particularly 

Notes

Additional tips 
•	 Optimise gradient conditions. 
	 Use shallow salt gradients to improve resolution of closely related species.
•	 Increase temperature when needed. 
	 Elevated temperatures can reduce secondary structure and improve peak shape, especially for long 			 
	 oligonucleotides and RNA.
•	 Since acidity of PS linkages is higher than that of PO linkages, a higher salt concentration is typically required for 	
	 elution.
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YMC Applications
[1] YMC Accura BioPro IEX QF: Speed up your oligonucleotide analysis – in under 2 Minutes!
[2] Synthetic oligonucleotides (Single-strand DNA) Application
[3] Synthetic oligonucleotides (Single-strand RNA, Single-strand DNA)
[4] Optimisation of oligonucleotide separations using YMC´s non porous anion exchanger BioPro IEX QF
[5] Optimisation of phosphorothioate oligonucleotide separation using BioPro IEX QF
[6] AEX of dT olignucleotides (10-120mer)
[7] DNA size marker (100-5000 bp, 500-10000 bp)
[8] Novel approach for differentiating mRNA fingerprints with two-dimentional LC using a YMC Accura Bio Pro IEX QF 
column

More Applications in the YMC Application Database.

ACN - acetonitrile
AEX - anion-exchange chromatography
CAPS - 3-(Cyclohexylamino)-1-propanesulfonic acid
DBAA - di-n-butylamine-acetic acid
HEPES - 4-(2-Hydroxyethyl)-1-piperazineethanesulfonic 
acid

HFIP - 1,1,1,3,3,3-hexafluoro-2-propanol
MeOH - methanol
ON - oligonucleotide
PS - phosphorothioated
TEA - triethylamin
TMAC - tetramethylammonium chloride
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