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Abstract

Purpose: Demonstrate the robustness of a 4um polymer-based, Reversed Phase
particle possessing a distribution of pore sizes that enables the separation of nucleic
acids varying in length from 10’s to 1,000’s of nucleotides in length.

Methods: lon-Pairing Reversed Phase (IP-RP) for both UV and MS detection are
used to evaluate the separation of single stranded and double stranded nucleic acids
with lengths ranging from 20-mer up to 1690-mer. Effects of temperature and pH on
separation are investigated for analytical columns. Separation range and resolution
for a 21.2x150mm semi-prep column at room temperature is also demonstrated.

Variable pore size enables separation of short and long polynucleotides Separation power of SMP particle maintained for 21.2 X 150mm format

In general, the elution order of polynucleotides is based on length with retention time
being directly proportional to the length of the sample for HILIC, RP, and anion exchange
chromatography?. Figure 2 shows the analysis of siRNA (top, 20 mer separated into
sense and anti-sense oligos), gRNA (middle, ~100mer) and mRNA (bottom, 1690 nt) to
highlight this principle with the peak labels indicating % acetonitrile (ACN) of sample
elution. In contrast to what is achieved with the porous particle, silica is typically limited to
smaller pore sizes (e.g., 300A) limiting their ability to resolve sample lengths as they
increase beyond approximately 100mer 23,

Figure 5 demonstrates the separation of a dsDNA sample mix containing analytes ranging
from 35 base pair (BP) up to 10,000 base pair. As demonstrated for the analytical columns,
the SMP particle separates peaks in excess of 100 BP in length. Here, the column is run at
a reduced scaled linear flow rate relative to the analytical format. Despite the reduction in
flow rate, peaks remain well resolved indicating efficient mass transfer to and from the
surface of the complex porous topology of the SMP particles. A benefit of the reduce
sample flow rate is increased sample concentration when collected post-column.

Figure 5. Evaluation of dsDNA separation ranging from 35 - 10,000 BP on

Figure 2 Separation of an (top) siRNA, (middle) gRNA, and (bottom) mRNA sample 21.2x150mm columns. Sample: 0.03 mg/mL for each analyte.
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Sample based on column bed volume. Despite the reduced linear flow rate, the

21.2x150mm column achieves equivalent if not superior resolution (partially
attributable to column length) as highlighted in the red-boxed enlarged view for
the semi-prep column. This data highlights the separation power of the SMP
media for short oligos as well as long oligos shown above.

Reference text and figures for sample information. All samples were used as- Mobile phase and temperature effects on separation

received. Any required dilution of samples was done using 18.2 MQ deionized water. Choice of ion-pairing agent (IP) and temperature can significantly affect sample

resolution as shown in Figure 3. The weak IP TEAA provides poor resolution with very
shallow gradients relative to HAA with a steeper gradient for n+1 and other variants.
Higher quantities of HFIP (a toxic chemical used for MS) are required with TEA to give
similar resolution to HA IP systems. Temperature also influences separation with HA
generally being less affected than TEA IP agents.

Columns

Thermo Scientific™ DNAPac™ RP column, 4 yum Formats (reference figures for
specific format used)

Test method(s)

Figure 6. Comparison of dsDNA Separation 10, 20, and 25 BP on 2.1x50mm
and 21.2x150mm columns with scaled volumetric gradients. Sample: 0.10
mg/mL for each analyte. Peak label is shown as BP length — resolution (EP).
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