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with immunoprecipitation followed by a tryptic digest. Minor differences between KLK1 and the
analog protein resulted in a single unique surrogate peptide suitable for analyte quantitation. The
resulting surrogate peptide was of a highly polar nature causing insufficient retention on most
reverse phase columns with poor peak shape. A 2D-LC approach was adopted/utilized to gain
retention and aid in peak shape and sensitivity. An initial loading mobile phase consisting of TFA in
water is used to retain the polar analyte on a reverse phase trap before eluting to a Luna Omega
Polar C18 analytical column. The loading flow is then switched to a more MS compatible formic acid
in water and ACN. The initial flow is diverted prior to analyte elution. This innovative setup allowed
TFA to never be introduced to the MS while achieving retention on the trap- and-elute configuration.

The method was successfully validated under ICH-M10 guidelines.
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preventing traditional LBA approaches to be successful. A 2D-LC approach was applied to gain separation from interfering compounds and to enhance the
retention of the polar surrogate peptide. This approach achieved 6x increase in signal-to-noise (S/N) from conventional 1D-LC protocols showcased by
analyte area at 1 ng/mL plasma extracts increasing from S/N of 3.4 with 1D analytical flow to S/N of 21 with 2D preliminary trap flow introduced. Peak
retention was improved from 2.3 min to 4.2 min gaining baseline resolution from interfering compounds present in the initial 1D analytical flow. MS/MS
detection was used to gain selectivity for a unique peptide to discern between KLK1 biomarker and the analog protein. The method was developed and
fully validated for a range of 0.25 - 25 ng/mL in human plasma. Accuracy and precision intra-assay and inter-assay were validated within = 20% or +
25% for LLOQ. Selectivity in extracted blank matrix and blank matrix with IS was assessed and shown to be clean of interferences. Matrix effect was
tested in 10 individual plasma lots with 9/10 £ 20% at 0.75 and 18.8 ng/mL QC levels. Hemolytic and lipemic plasma lots were also assessed and met
validation criteria at 0.75 and 18.8 ng/mL. Room temperature bench-top stability and freeze-thaw stability were validated at 15 hours and 4 cycles,

respectively. All validation parameters were successfully assessed per ICH-M10 guidelines for the KLK1 analog.

plasma from 0.25 ng/mL-25 ng/mL.

Conclusions

A hybrid LC-MS/MS assay has been developed for the targeted quantitation of a KLK1 analog with pg/mL sensitivity. A novel 2D-
LC approach was utilized to achieve acceptable retention and sensitivity of a highly polar surrogate peptide for adequate analyte
quantitation. This sensitive and robust method was successfully validated and used for PK bioanalysis of clinical study samples. This

protocol has also been successfully validated in human breast milk and applied for mini-pig plasma analysis.
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