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Overview

The poly A tail of a messenger RNA (mRNA) is a repeat sequence of 
adenosine (A) that is an emergingly popular modality among 
vaccine and gene therapy developers. Grown at the 3’ end, the 
increasing length of this tail provides additional stability to the

“core” sequence that invokes the generation of a protein and 
subsequent immune response from the host. Given the inherent 
RNA stability challenges as well as current delivery challenges, the 
ability to understand the degradation of the poly A tail is an 
essential tool to improving delivery of therapeutics. In this 
application note, mRNA oligonucleotides strands of 1250 
nucleotides were enzymatically digested using RNase H followed by 

injection into a Biozen 2.6 µm Oligo column. We demonstrate the 

ability to distinguish a naturally degraded poly A tail with single 
nucleotide resolution through Liquid Chromatography (LC) and 
High-Resolution Mass Spectrometry (HRMS).
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LC Conditions
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AN-1140

Columns: Biozen 2.6 µm Oligo

Dimensions: 50 x 2.1 mm

Part No.: 00B-4790-AN

Mobile Phase: A:  95 mM Hexafluoro-2-propanol, 5.7 mM N,N-
Diisopropylethylamine in Water
B:  7.1 mM Hexafluoro-2-propanol, 2.1 mM N,N-
Diisopropylethylamine in 80 % Methanol

Gradient: Time (min)              %B
0.00 3
45.0 35
45.6                   80
50.0 80
50.5                   3
60.0 3

Flow Rate: 0.3 mL/min

Injection Volume: 5 µL

Temperature: 70 °C

Instrument: Vanquish™ UHPLC

Detection: HRMS

Detector: Q Exactive™ Plus

HRMS Conditions

Scan Type: Full MS Scan Type: MS2

Polarity: Negative Resolution: 35,000

Resolution: 140,000 AGC Target: 1e5 ms

AGC Target: 3e6 ms Maximum IT: 50 ms

Maximum IT: 200 ms

Scan Range: 450 to 
3500 m/z

Source: HESI

Temperature: 320 °C

Sheath Gas: 30 psi

Aux Gas: 8 psi

Spray Voltage: 3000 V

S-lens RF Level: 50

Aux Gas Temperature: 30 °C

http://www.phenomenex.com/products/part/00B-4790-AN?utm_campaign=2022%20tech%20content&utm_source=technote&utm_medium=redirect&utm_content=bcontent
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Figure 1. Extracted Ion Chromatograms of Single Nucleotide Resolution for Poly A Tail <5 ppm.
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Figure 2. mRNA Poly A Tail Length with Respect to Retention Time.
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Terms and Conditions

Subject to Phenomenex Standard Terms and Conditions, which may be viewed at www.phenomenex.com/phx-terms-and-conditions-of-sale.

Trademarks

Biozen and BE-HAPPY are trademarks of Phenomenex. Vanquish and Q Exactive are trademarks of Thermo Fisher Scientific, Inc.

Disclaimer

Comparative separations may not be representative of all applications.

Phenomenex is in no way affiliated with Thermo Fisher Scientific, Inc.

FOR RESEARCH USE ONLY. Not for use in clinical diagnostic procedures.

© 2022 Phenomenex, Inc. All rights reserved.
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Need a different column size or sample preparation format?
No problem! We have a majority of our available dimensions up on www.phenomenex.com, but if you can’t find what you need right away, our super helpful 
Technical Specialists can guide you to the solution via our online chat portal www.phenomenex.com/Chat.

http://www.phenomenex.com/
http://www.phenomenex.com/LIveChat
http://www.phenomenex.com/phx-terms-and-conditions-of-sale
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