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Figure 1. Workflow 1: Oligonucleotide purity analysis
Oligonucleotide purity analysis
Purification of synthetic oligonucleotides
can be uniquely challenging. Impurities
associated with synthesis of the full-
length product often include molecules
that display truncations, incomplete
thiolation, and base loss. Such structures
must be considered when developing a
purification method.

Agilent has developed a systematic
approach to optimize oligo separation
(Figure 1). The method uses either
strong anion exchange (SAX) or ion-pair
reversed-phase (IP-RP) chromatography;
the latter works well with mass
spectrometry. In addition, Agilent

has developed separate workflows

for performing SAX fractionation

of oligonucleotides and confirming
sample purity using either LC/UV or
LC/MS methods.



Oligonucleotide Target Plus
Impurities (TPI) analysis

The characterization of product-related
impurities is an important task in the
development of new biotherapeutics.
Sources of common impurities include
conversion of phosphorothioate

to phosphodiester, truncations,
extensions, and formation of abasic
oligonucleotides.

Advanced analytical methods, such

as LC/MS analysis, are indispensable
for the characterization of target
oligonucleotides and their impurities.
Advanced techniques are needed
because impurities are often numerous,
present at very low abundances,

and found in combination with one
another. Because characterization of
impurities can be challenging, software
that supports and automates impurity
profiling can be valuable. Figure 2 and
Figure 3 show Agilent’s workflow for
analysis that includes impurities.

LC/MS - based approach for product-related impurities analysis

‘i‘ . —)
o i 1290 Infinity Il Bio LC System MassHunter
IRt CaE and AdvanceBio columns RIS LEE BioConfirm 12.0

Top-DNA well plate tubes Option:
6545XT AdvanceBio
LC/Q-TOF

Figure 2. Workflow 2: Oligonucleotide Target Plus Impurities (TPI) analysis

Target Plus Impurities (TPI) data analysis workflow in Agilent MassHunter BioConfirm software 12.0
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Figure 3. Workflow 2: Target Plus Impurities (TPI) data analysis workflow in Agilent MassHunter
BioConfirm software 12.0



Oligonucleotide sequence
confirmation

This sequence confirmation workflow
uses an Agilent 1290 Infinity Il bio LC
system coupled to the Agilent 6545XT
AdvanceBio LC/Q-TOF (Figure 4 and
Figure 5). The workflow uses fragment
confirmation at the MS2 level by
matching isotope patterns against
expectations that are calculated from the
oligo sequence. This matching capability
is a new feature of the BioConfirm
software. It demonstrates the power

of coupling a high-resolution accurate
mass system with targeted MS/MS data.
In this approach, oligonucleotides are
structurally characterized by confirming
heavily modified sequences and
determining the positions of specific
chemical groups.

LC/MS/MS-based approach for analysis of full-length products and their impurities
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Figure 4. Workflow 3: Oligonucleotide sequence confirmation

Oligonucleotide sequence confirmation data analysis workflow in
Agilent MassHunter BioConfirm software, v12.0
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Figure 5. Workflow 3: Oligonucleotide sequence confirmation data analysis workflow in
Agilent MassHunter BioConfirm software 12.0



Oligonucleotide purification E )
solutions -

Agilent offers the most comprehensive P i
portfolio of flexible and reliable '
solutions for sample purification by
liquid chromatography. No matter
what scale of LC purification you are —_— -
working at, Agilent has high-performance 1260 Infinity Il Bio-Inert
. . Analytical-Scale LC with
instrumentation, columns, software, and fraction collector
services that ensure highest purity and

maximum recovery. Figure 6 presents
Agilent's workflow for oligonucleotide
purification, and Figure 7 compares
analyte quantities and flow rates

for Agilent systems operating at

or
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Optimized workflows: Configuration and ordering information

Workflow 1: Oligonucleotide purity analysis

Bundle  Workflow 1A — LC/UV

Workflow 1B - LC/MSD XT

Workflow 1C — LC/TOF

Sample TOP-DNA well plate tubes for 1 pmol scale, 150 mg, 96/pk (7572915C)
Prep
Column AdvanceBio Oligonucleotide AdvanceBio Oligonucleotide AdvanceBio Oligonucleotide
(659750-702) or | (659750-702) or | (659750-702) or
Agilent PL-SAX Agilent PLRP-S Agilent PLRP-S
(PL1951-1502) (PL1912-1502) (PL1912-1502)
LC sk 1290 Infinity Il BioLC 83 1290 Infinity Il BioLC 1290 Infinity Il BioLC
Required: G7131A or Required: G7131A or Required: G7131A or
G7132A, G7137A, and G7132A, G7137A, and G7132A, G7137A, and
G7116B - G7116B G7116B
Either: G7114B (VWD) or - : Optional: G7114B (VWD) or Optional: G7114B (VWD) or
G7117B (DAD) e G7117B (DAD) G7117B (DAD)
MS LC/MSD XT: 6230B LC/TOF:
G6135BA (with G6230BA
OpenLab ChemStation) or
= G6135CA (with
OpenLab CDS)
SW In case customer has 3rd OpenLab ChemStation BioConfirm 12 (M6025AA)
- party CDS, if UV only, below (G6135BA) or Single workstation:
I Software is optional. I OpenLab CDS (G6135CA) M6026AA or M6027AA
OpenLab CDS: M8414AA is |nc|uded..Add For network workstation:
. Deconvolution (M8363AA) M6035AA or M6036AA or
or OpenLab ChemStation:
M6037AA

M8380AA, M8510AA




Workflow 2: Oligonucleotide Target Plus Impurities (TPI) analysis

Bundle Workflow 2A - LC/TOF Workflow 2B - LC/Q-TOF
Sample TOP-DNA well plate tubes for 1 pmol scale, 150 mg, 96/pk (7572915C)
Prep
Column AdvanceBio Oligonucleotide (659750-702) or AdvanceBio Oligonucleotide (659750-702) or
Agilent PLRP-S (PL1912-1502) Agilent PLRP-S (PL1912-1502)
LC s 1290 Infinity Il BioLC 1290 Infinity Il BioLC
Required: G7131A or G7132A, G7137A, and G7116B Required: G7131A or G7132A, G7137A, and G7116B
Optional: G7114B (VWD) or G7117B (DAD) Optional: G7114B (VWD) or G7117B (DAD)
MS 6230B LC/TOF: G6230BA 6545XT LC/Q-TOF: G6549AA
£
SW [ v BioConfirm 12 (M6025AA) " BioConfirm 12 (M6025AA)
B Single workstation: M6026AA or M6027AA - Single workstation: M6026AA or M6027AA
I For network workstation: M6035AA or M6036AA or | For network workstation: M6035AA or M6036AA or
"~ M6037AA T MB6037AA

Workflow 3: Oligonucleotide sequence confirmation

Bundle Workflow 3— LC/Q-TOF

Sample TOP-DNA well plate tubes for 1 pmol scale, 150 mg, 96/pk (7572915C)
Prep
Column AdvanceBio Oligonucleotide (659750-702)

or Agilent PLRP-S (PL1912-1502)

LC Sik 1290 Infinity Il BioLC
Required: G7132A, G7137A, and G7116B

Optional: G7114B (VWD) or G7117B (DAD)

MS 6545XT LC/Q-TOF: G6549AA

SW 5 BioConfirm 12 (M6025AA)

- = Single workstation: M6026AA or M6027AA

: I For network workstation: M6035AA or M6036AA
"~ or M6037AA




Workflow 4: Oligonucleotide analytical & prep scale purification

Bundle = Workflow 4A — Analytical LC/UV Workflow 4B — Prep LC/UV Workflow 4C — Prep LC/MSD XT
Column AdvanceBio AdvanceBio AdvanceBio
Oligonucleotide Oligonucleotide Oligonucleotide
(659750-702) (671150-702) or (671150-702) or
PLRP-S Prep Column PLRP-S Prep Column
(PL1212-3800) (PL1212-3800)
LC 1260 Infinity Il Bio-Inert 1290 Infinity Il 1290 Infinity Il
Analytical-Scale LC Preparative LC Preparative LC
Purification System G7161B, G7158B, G7161B, G7111B,
with fraction collector G7114A, G7163B, G7158B, G7114A,
65654 & G5664B G7166A (optional) G7115A, G7170B,
G9324A, G1170A,
G4738A, G7163B,
G7166A (optional)
MS LC/MSD XT:
G6135BA (with OpenLab
ChemStation)
SW OpenLab ChemStation Automated Purification Automated Purification
MB8380AA & M8510AA Software for OpenLab Software for OpenLab
ChemStation ChemStation
MB8368AA MB8368AA
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