<% Agilent

Trusted Answers

Poster Reprint

ASMS 2026
WP 589

An Integrated Software Ecosystem for
-nd-to-End Oligonucleotides
DataAcquisition, Analysis, and Reporting

Guannan Li, Stephen Sciuto, Jordy Hsiao, Linfeng Wu, David
Wong, Ruoji Luo

Agilent Technologies, Santa Clara, California



Introduction

Experimental

Synthetic oligonucleotides, including small interfering
RNA (siRNA), antisense oligonucleotides (ASO), guide
RNA (gRNA) for CRISPR/Cas, and aptamers, have
been emerging as therapeutics against a wide range
of disease conditions.

Comprehensive characterization of oligonucleotide
samples can be challenging and, in some cases, time-
consuming, as it not only requires the profiling of the
target oligonucleotide but also identifying and
quantifying all related impuirities.

This work focuses on developing a comprehensive
software ecosystem that enables end-to-end analysis
of siRNA for sequence confirmation and impurity
profiling.

The results demonstrate the software’s ease of use
and its capability to provide a complete solution for
analyzing synthetic oligonucleotides.

Experimental

Two siRNA molecules, inclisiran and givosiran were
used to evaluate the software’s performance

(Table 1). They were dissolved in water without further
purification. lon-pair reversed-phase liquid
chromatography coupled with time-of-flight mass
spectrometry, along with novel inert column hardware,
was employed to acquire data for both denatured and

in a client—server architecture to enable end-to-end
data acquisition, analysis, and reporting. The LC and
Q-TOF conditions are presented in Table 2.

Table 1. siRNA sample sequences.

218 mC*MU*MmAMGMAmMCFCMUfGMUdTmMUMUMGMCmMUMUmMUMUMGmMU/L96/
23AS  mMA*C*mAFATAFAMGICmMAfAMAFAMCFAMGFGMUfCmMUMAMG*mA*mA

Givosiran 218 MC*MA*MGMAMAMATGMAfGMUIGMUCMUfCrMAMUMCMUMUMA/L96/
23AS  mUMG*mGfUmMCFUMUfUfCmMUFCTAMCFAMGFAMGFUMAMGFA*fA*mU

Inclisiran

Phosphorothioate bond 2-0-methyl A 2-0-methyl G 2-fluoroadenosine 2-fluoroguanadine

/L96/ [CHRTHN e 2-0-methyl C 2-0-methyl U 2-fluorocytidine 2-fluorouridine

Table 2. LC and Q-TOF conditions.
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Figure 1. Solution overview.




Results and Discussion

Seamless sample processing: from data acquisition through data analysis to reporting

A combination of task actions, wait actions, and custom sample parameters enables the sample sequence to run without
human intervention, potentially for several days (see Table 3). Unattended processing allows samples to be processed
automatically immediately after data acquisition is complete, using predefined data analysis and reporting methods.

Table 3. A sequence for automated data acquisition, processing, reporting, and instrument control.

Sample Custom Parameters
BioConfirm Sequence BioConfirm Modification Profiles, and more...

Inj/Vial Acquisition method Processing + Reporting method

Inject Water 3 Oligo_TPl.amx Oligo_TPl.bcpmx

Inject Inclisiran 3 Oligo_TPl.amx Oligo_TPIl.bcpmx Inclisiran S, Inclisiran AS
Inject Inclisiran 5 Oligo_SC.amx Oligo_SC.bcpmx Inclisiran S

Inject Inclisiran 5 Oligo_SC.amx Oligo_SC.bcpmx Inclisiran AS

Inject Water 3 Oligo_TPl.amx Oligo_TPl.bcpmx

Inject Givosiran 3 Oligo_TPl.amx Oligo_TPl.bcpmx Givosiran S, Givosiran AS
Inject Givosiran 5 Oligo_SC.amx Oligo_SC.bcpmx Givosiran S

Inject Givosiran 5 Oligo_SC.amx Oligo_SC.bcpmx Givosiran AS

Inject Water 3 Oligo_TPl.amx Oligo_SC.bcpmx

Task Turn off the LC modules, switch MS to Eco Standby

Wait Wait until next morning, e.g. 8:00

Task Turn on all instruments, run mass calibration for MS

Analysis of denatured and non-denatured siRNA

Both inclisiran and givosiran were analyzed in their denatured and non-denatured forms using ion-pairing HPLC coupled
with DAD and Q-TOF detection. The results are shown in Figures 2 and 3.
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Figure 2. UV and total ion chromatograms of denatured and non-denatured inclisiran (left) and givosiran (right).
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Figure 3. Raw and deconvoluted MS spectra of inclisiran (left) and givosiran (right).



Results and Discussion

Sequence confirmation of siRNA

As one example, inclisiran was analyzed using targeted MS/MS. 100% sequence coverage was achieved for both the
antisense and sense strands of inclisiran, as shown in Figure 4.
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Figure 4. MS/MS analysis of inclisiran, measured by 6545XT. Sequence coverage was achieved by targeting the -10 and
-11 charge states of the antisense strand, and the -9 and -13 charge states of the sense strand, in duplicate.
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analysis of oligonucleotides, including applications such o o st -

as target and impurity analysis as well as sequence Name

confirmation. A built-in report builder supports St R

customized report design, enabling reports to be o - : o o

Fragment Confirmation Ladder

generated automatically and efficiently. An example of a
seqguence confirmation report for the antisense strand of
inclisiran is shown in Figure 5 (right).

Sample Chromatograms

Sample MS/MS Spectrum

Biomolecule Summary

Biomol Sequence Ion Type Score (Bio) Height Mass Tgt Seq Mass Diff (Blcns Flags Include In Coverage
ppm

1 MA*C*mA a3(-1) 96.48 526 945.1534 945.1613 -8.37 True

Table 4. Consumables for the solution.

N ey [ ovre o Report generated using the existing report
D Part Numb ek .
e — templates in BioConfirm..

Agilent Altura Oligo HPH-C18, 2.1 x 50 mm, 2.7 um 227205-702

Agilent InfinityLab bio solvent bottle, PP, 1 L, with cap 9301-6028

Agilent InfinityLab bio solvent inlet filter, 10 um, PEEK 5320-0070
Agilent InfinityLab Quick Connect LC fitting 5067-5965

Agilent InfinityLab Methanol for LC/MS S191-5111 « An integrated software platform, together with new
sglentImiiiglels ieitsr or LE/Hs o012 hardware and consumables, enables end-to-end data
Agilent Polypropylene Vials 5188-2788 acquisition, analysis, and reporting for siRNA.

Agilent Snap Top Caps 5182-3458

* Intelligent sample sequence management is supported
through task actions, wait actions, sample custom

_ _ parameters, and additional advanced features.
https://www.agilent.com/en/promotions/asms
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