Comparison of two Bioanalytical Assays —
PNA-HPLC-Assay and LC-MS/MS-Assay
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Abstract

For the quantitative determination of oligonucleotides from biological samples several techniques can be applied. Key aspects of bioanalytical assays Further Questions?
are sensitivity, robustness and selectivity for the parent compound. Chromatographic assays do not only provide selective information about the
parent compound but also allow determination of metabolites. At Axolabs all bioanalytical work is conducted under GLP/GCP standards in
accordance with the ICH M10 Guideline on Bioanalytical Method Validation.

Axolabs proprietary PNA-HPLC-Assay has provided reliable and robust results for more than 15 years. The assay is well accepted by the authorities
and was used to support the complete bioanalytical program until final market approval of an siRNA drug. It is based on the hybridization of the parent
compound with a specific fluorescently labelled PNA. The analysis is done via AIEX-HPLC, needs no sample extraction and allows chromatographic
separation of metabolites at concentrations down to 0.1 ng/mL.

Axolabs has now expanded its bioanalytical portfolio adding a new method based on LC-MS/MS analysis. Here the main sample preparation steps
include solid phase extraction (SPE) and solvent evaporation, followed by LC-MS/MS analysis. SPE makes the use of an internal standard
mandatory. The assay allows quantification of oligonucleotide-based drugs and related metabolites down to ~ 5 ng/mL. In the presented work, a small
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cross-validation study was conducted to compare both assays. Comparable results with only little deviations were obtained, confirming high quality ~'/\"
and reliability of the data generated by either of the methods. Their respective strengths and weaknesses are summarized here. While the PNA- e g
HPLC-Assay impresses with its exceptionally high sensitivity, one main advantage of the LC-MS/MS-Assay is the extraordinary specificity, enabling
the unambiguous identification of the full-length product and possible metabolites. LABS
With the expansion of our portfolio, it will be even easier to find a customized solution for your individual bioanalytical needs. Nucleic Acid Therapeutics by LGC
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Nominal Value PNA-HPLC-Assay LC-MS/MS-Assay Comparison Property PNA-HPLC-Assay LC-MS/MS-Assay
[ng/mL] (Range: 1.0 — 2,000.0 ng/mL) (Range: 2.0 — 2,000.0 ng/mL) P Sensitivity 0.1 ng/mL 2.0 ng/mL
Conc. [ng/mL]  Accuracy [%] Conc. [ng/mL]  Accuracy [%] Deviation [%]* Specificity High Highest
1.0 1.10 CV: 0% 110.0 n.a., CV: n.a. n.a. n.a. Metabolite Analysis Yes Yes
3.0 3.07, CV: 5.0% 102.2 3.27. CV: 3.0% 109 1 - 6.3 Metabolite Identification NO, only Indirect Yes
15.0 15.80, CV: 2.2% 105.3 15.47, CV- 0.8% 103.1 2.1 Robustness High Medium
1,800.0 1,928.73, CV- 2.1% 107.2 1,869.97, CV- 0.3% 103.9 3.1 Matrix Effects | '_-OW Medium
20,000.0 20,121.90, cV:0.3%  100.6  20,980.40, CV: 1.2%  104.9 -4.2 sample Freparation Frocedure S'mp'_e ComF_)|eX
Internal Standard (ISTD) Not required Required

*Calculated according to the formula given in the White Paper for Method Transfer, Partial Validation and Cross Validation (Briggs et al., 2014):
Percentage Difference = ((conc.[PNA-HPLC] — conc.[LC-MS/MS])/mean concentration)x100

» Yes Yes
o Validat . . . - . o Acceptance by Authorities
Acceptance criteria for Cross-Validation are fulfilled (at least two thirds of measured concentrations must have a deviation (percentage difference) below or equal to 20%) p y (applied for one marketed siRNA) (applied for marketed ASOs and siRNAs)
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