Stabilization of a Therapeutic Peptide, MPCAP 120-146WH5RMP,
during and after Blood Collection for a Quantitative LC-MS/MS Assay
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Purpose

Result

• Therapeutic peptides are often subject to protease-mediated degradation
and chemical modification. Therefore, stabilization of peptides in biometrics
is essential for the accurate quantification of peptides during toxicokinetic
and pharmacokinetic studies.
• MPCAP 120-146WH5RMP, a multifunctional peptide based on the cationic
antimicrobial protein CAP37, demonstrates strong bactericidal activity,
chemotactic activity, and significant corneal wound healing properties.
• The purpose of current study is to develop and validate a method stabilizing
MPCAP 120-146WH5RMP against protease-mediated degradation and
chemical modification during and after blood sample collection for a
quantitative LC-MS/MS assay.
Fig. 1 The recovery of MPCAP 120-146WH5RMP after 30-minute incubation in rat
blood using Halt Protease & Phosphatase Inhibitor Cocktail with EDTA as protease
inhibitor was 1.4, 8.4 and 10.6 folds higher in comparison to Pepstatin A, alpha-2Macroglobulin and without inhibitor, respectively.

Fig. 2 The optimized LC-MS/MS assay provided LOD as 0.1 µg/ml and quantification
range from 0.5 to 100 µg/mL for MPCAP 120-146WH5RMP in rat plasma.

Table. 1 By combining Halt Protease & Phosphatase Inhibitor Cocktail, EDTA and
TCEP, the recovery of peptide was 104.69%, 99.88% and 97.41% for spiked blood
sample at refrigerator for 4 hours, one frozen thaw, and three frozen thaws in
comparison to the immediately extracted blood samples.

Table. 3 The same three samples prepared for Ruggedness above were analyzed after
minor changes were made to the method. The average sample result of triplicate
injection is NMT ± 15% of the average results obtained under normal conditions of the
method at the same concentration.

Method
• Pooled and mixed gender rat blood was utilized during the evaluation of
reducing reagent and different inhibitors. The protease inhibitors were
evaluated including Halt Protease & Phosphatase Inhibitor Cocktail with and
without EDTA at varied concentrations, Pepstatin A, and alpha-2Macroglobulin. Briefly, 120 µl of selected inhibitors were added into 860 µl
of rat blood. The sample was mixed and set 10 minute prior adding peptide
standard stock solution. After mixing, the spiked rat blood was allowed to
rest for 30 minutes before plasma preparation.
• The chemical modification through disulfide bond formation of cysteine
residual was also evaluated. The peptide recovery was compared between
rat plasma with and without the reducing reagent Tris(2carboxyethyl)phosphine Hydrochloride (TCEP).
• The stable isotope labeled MPCAP 120-146WH5RMP - 13C2415N16 were
used as internal standard and was added into plasma samples prior the
methanol extraction and protein precipitation. 2% of formic acid was also
added to plasma for overcoming the non-specific binding and facilitate the
extraction.

Conclusion

• The sample was separated from the matrix using a Restek Raptor ARCC18, 2.7 um, 2.1 x 30 mm column. The HPLC mobile phases consists of
0.5% Formic Acid in 1% ACN/Water (A) and 0.5% Formic Acid in ACN (B).
Extracted peptide was then analyzed by ABSciex API-2000 triple quadruple
mass spectrometer in positive ion mode, equipped with Agilent 1100 HPLC
system.
Method Time
0 – 0.5 min
0.5 –2.0 min
2.0 – 3.5 min
3.5 – 4.0 min

% Mobile Phase - B
2% isocratic
2% – 90%
90% isocratic
90% – 2%

Addition of protease inhibitors and reducing reagent during and after blood
collection significantly improved the stability and recovery of MPCAP 120146WH5RMP. The optimized LC-MS/MS method is robust, rugged,
sensitive and suitable for monitoring the therapeutic peptide with the
desired precision and accuracy.
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