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ABSTRACT: Daptomycin is a cyclic lipopeptide antibiotic that targets the lipid membrane of Gram-positive bacteria. Mem-
brane fluidity and charge can affect daptomycin activity, but its mechanisms are poorly understood because it is challenging 
to study daptomycin interactions within lipid bilayers. Here, we combined native mass spectrometry (MS) and fast photo-
chemical oxidation of peptides (FPOP) to study daptomycin-membrane interactions with different lipid bilayer nanodiscs. 
Native MS suggests that daptomycin incorporates randomly and does not prefer any specific oligomeric states when inte-
grated into bilayers. FPOP reveals significant protection in most bilayer environments. Combining the native MS and FPOP 
results, we observed that stronger membrane interactions are formed with more rigid membranes, and pore formation may 
occur in more fluid membranes to expose daptomycin to FPOP oxidation. Electrophysiology measurements further supported 
the observation of polydisperse pore complexes from the mass spectrometry data. Together, these results demonstrate the 
complementarity of native MS, FPOP, and membrane conductance experiments to shed light on how antibiotic peptides in-
teract with and within lipid membranes. 

INTRODUCTION  

Daptomycin is an FDA-approved antimicrobial peptide 
(AMP)1 used intravenously to treat right-sided endocarditis 
and complicated skin and soft tissue infections that do not 
respond to first-line treatments.2,3 It is listed by the World 
Health Organization as critically important for human med-
icine.4 Daptomycin and other AMPs disrupt bacterial mem-
branes by targeting their lipid bilayers directly, leading to 
cell death.5 Although still uncommon, resistance against 
daptomycin has been observed recently.6 Understanding its 
mechanism of action and resistance will help in the devel-
opment of better therapies to combat the growing threat of 
antibiotic resistance.  

However, it is challenging to study the polydisperse and 
dynamic interactions that daptomycin and other AMPs ex-
hibit with lipid environments.7 We have previously shown 
that intact AMP-nanodisc complexes can be analyzed via na-
tive mass spectrometry (MS) to determine the stoichiome-
try and the specificity of AMPs in different bilayers.8–10  Na-
tive MS uses non-denaturing ionization conditions to pre-
serve intact macromolecular complexes for mass analysis, 
including in intact nanodisc complexes.11 However, native 
MS only informs on stoichiometries and is blind to the ori-
entation of peptides within the nanodisc.  

To complement native MS, we previously used fast pho-
tochemical oxidation of peptides (FPOP) in combination 
with liquid chromatography and mass spectrometry (LC-
MS) to study AMP incorporation in nanodiscs with either 
synthetic or natural lipids.12 FPOP is a footprinting tech-
nique that covalently and irreversibly labels solvent-acces-
sible residues on proteins and peptides by generating hy-
droxyl radicals from hydrogen peroxide using a 248 nm KrF 

excimer laser.13 Oxidative modifications to these species re-
sult in predictable mass shifts that are detected by MS. FPOP 
has been used to investigate a variety of proteins with 
model membrane systems such as nanodiscs,12,14 micelles,15 
bicelles,16 and even living organisms.17 Other rapid foot-
printing chemistries have also been successfully used for 
membrane proteins, including the trifluoromethyl radical 
(·CF3), carbenes derived from diazirines, and carbo-
cations.18-25 Slower covalent labeling reagents, including 
glycine ethyl ester26 diethylpyrocarbonate27 have also 
proven effective. The field is rapidly advancing with the de-
velopment of new reagents that differ in reactivities, kinet-
ics, and selectivity to enhance structural investigations of 
diverse targets. However, it remains challenging to inter-
pret footprinting data for polydisperse complexes.  

Here, we combined complementary native MS and FPOP 
experiments to study daptomycin interactions with differ-
ent lipid nanodiscs to study its membrane interactions (Fig-
ure 1). We determined both the stoichiometries and oxida-
tive labeling of daptomycin in different lipid environments. 
We chose lipids to test the effects of various lipid head 
groups and tails on daptomycin incorporation. Our results 
suggest that daptomycin interactions are somewhat af-
fected by the lipid head group, but membrane fluidity and 
lipid tail interactions more significantly affect incorporation 
and orientation within membranes. We also show how na-
tive MS and FPOP can be combined to yield complementary 
information on membrane interactions. 

EXPERIMENTAL SECTION 

Reagents. 1,2-Dilauryl-sn-glycero-3-phosphocholine 
(DLPC), 1,2-dimyristoyl-sn-glycero-3-phosphocholine 
(DMPC), 1,2-dimyristoyl-sn-glycero-3-phospho-(1′-rac-
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be only sampling the equilibrium between oxidized free 
peptide and protected membrane-bound peptide. 

However, results from POPC reveal that this interpreta-
tion is at least incomplete. Through this lens, FPOP would 
indicate no incorporation into POPC nanodiscs, but the na-
tive MS data clearly demonstrates association with the 
membrane. Therefore, it must be possible for daptomycin to 
incorporate with the nanodiscs in a way that is susceptible 
to FPOP oxidation yet detectable by native MS. 

To inform our discussion, we considered the two data sets 
together and compared the observed oxidation to the theo-
retical oxidation predicted from a simple model of complete 
membrane protection. We assumed that nanodisc-incorpo-
rated daptomycin would be fully protected (0% oxidized) 
and that unincorporated daptomycin would be free in solu-
tion and oxidize at the same level as the mean oxidation of 
free daptomycin without nanodiscs (45% oxidized). We 
then calculated the theoretical oxidation by multiplying the 
fraction unbound (Figure S6) by 45%. Finally, we calculated 
the difference between the theoretical oxidation and the ob-
served oxidation (Figure 6A).  

This approach reveals two trends in the combined data 
(Figure 6). Negative values for oxidation difference indicate 
that the predicted oxidation was greater than the observed 
oxidation, meaning greater protection was observed by 
FPOP than expected by native MS. Here, DMPG and DLPC 
showed the greatest excess protection. Lesser but still sig-
nificant values were observed with DMPC, especially at a 
3:1 ratio. As described above, we believe these negative val-
ues likely indicate the presence of transient or weak inter-
actions (especially with DPLC and DMPG) that are sufficient 
to protect daptomycin from oxidation in solution but fall 
apart during native MS (Figure 6B). Interestingly, both 
DMPG and DMPC deviations decrease at higher concentra-
tions. The decreased deviation (Figure 6A) and increased 
percent associated (Figure S6) suggest a tighter association 
with the membrane at elevated concentrations, but we can-
not rule out less protection in the membrane at higher ra-
tios from pore formation or other conformational changes.  

Conversely, positive values indicate that the observed ox-
idation was greater than the predicted oxidation, which 
means daptomycin was not perfectly protected from FPOP 
oxidation in the membrane compared to the incorporation 
percentage observed during native MS. POPC was the only 
lipid in which the observed oxidation was greater than the 
predicted oxidation (Figure 6A). The increased membrane 
fluidity of POPC may leave incorporated daptomycin more 
exposed, but it may also point to pore formation, which 
would potentially form complexes that expose the trypto-
phan residues to solvent (Figures 4 and 6C). Electrophysiol-
ogy studies described above support the formation of poly-
disperse pore complexes in POPC membranes. Finally, both 
native MS and FPOP revealed that daptomycin was incorpo-
rated strongly into DPPC membranes at all concentrations, 
and DPPC was mostly consistent with the predicted values.   

By combining data on incorporation stoichiometries from 
native MS, solvent exposure from FPOP, and membrane 
conductance by electrophysiology, our data begin to paint a 
picture of daptomycin interactions inside membranes. 
These results suggest that daptomycin likely forms transi-
ent and polydisperse, unorganized pore complexes that 

contain a range of different oligomeric states. These com-
plexes are affected by both lipid head groups and lipid tails, 
which significantly affect both the overall affinity of dap-
tomycin for lipid bilayers and the solvent exposure of the 
molecule when associated with membranes.  

 

CONCLUSION 

Here, we investigated the interactions of daptomycin 
with a variety of lipid nanodiscs using native MS and FPOP. 
Native MS revealed that daptomycin does not prefer any 
specific oligomeric states when incorporated into bilayers.  
Incorporation was lower in the anionic DMPG nanodiscs 
than in all other PC containing bilayers except DLPC, likely 
indicating that daptomycin interacts more weakly with 
DMPG under these conditions and thus does not survive the 
transfer into the mass spectrometer. FPOP revealed protec-
tion from oxidation upon incorporation into bilayers with 
greater membrane rigidity. Conversely, little protection was 
observed when daptomycin was incorporated into POPC 
nanodiscs. When both native MS and FPOP data are consid-
ered together, higher than expected solvent exposure in 
POPC membrane may indicate the formation of pores in 
these fluid membranes, which is supported by electrophys-
iology data. 

Together, these results show the complementarity of na-
tive MS and FPOP experiments. FPOP revealed membrane 
association of daptomycin in DMPG and DLPC nanodiscs 
that did not survive native MS analysis. Conversely, native 
MS results clearly showed incorporation in POPC nanodiscs 
that was not reflected in the FPOP data. Thus, FPOP does not 
always simply report on global membrane association but 
can report on solvent exposure of specific residues on pep-
tides at the membrane surface. 

Future work will investigate daptomycin incorporation 
with carefully controlled concentrations of Ca2+, which is 
implicated in daptomycin activity.42,45,46 Future research 
will also expand upon these experiments to include nano-
discs composed of lipids from daptomycin-resistant bacte-
ria. By comparing the behavior of daptomycin in nanodiscs 
composed of lipids from resistant bacteria to those of sus-
ceptible bacteria, we hope to better understand how lipids 
modulate daptomycin activity. 

ASSOCIATED CONTENT  

Supporting Information. Supplemental methods for sample 
preparation and analysis; supplemental figures of native MS 
and FPOP tandem MS, and SCR data; and supplemental tables 
with lipid properties and mass defect values. This material is 
available free of charge via the Internet at http://pubs.acs.org. 

AUTHOR INFORMATION 
† These authors contributed equally. 

Corresponding Author 

*mtmarty@arizona.edu 

ACKNOWLEDGMENT  

The analysis for calcium concentration in daptomycin was per-
formed by Mary Kay Amistadi in the Arizona Laboratory for 
Emerging Contaminants at the University of Arizona, Tucson, 



 

AZ. The pMSP1D1 plasmid was a gift from Stephen Sligar 
(Addgene plasmid #20061). This work was funded by the Na-
tional Institutes of Health (R35 GM128624) and National Sci-
ence Foundation (CBET-2003297). The content is solely the re-
sponsibility of the authors and does not necessarily represent 
the official views of the National Institutes of Health or the Na-
tional Science Foundation. 

REFERENCES 

(1)  Chen, C. H.; Lu, T. K. Development and Challenges of An-
timicrobial Peptides for Therapeutic Applications. Antibiotics 
2020, 9 (1), 24. https://doi.org/10.3390/antibiotics9010024. 

(2)  Hamed, K.; Gonzalez-Ruiz, A.; Seaton, A. Daptomycin: An 
Evidence-Based Review of Its Role in the Treatment of Gram-Posi-
tive Infections. Infect Drug Resist 2016, 47. 
https://doi.org/10.2147/idr.s99046. 

(3)   Sauermann, R.; Rothenburger, M.; Graninger, W.; 
Joukhadar, C. Daptomycin: A Review 4 Years after First Approval. 
Pharmacology 2007, 81 (2), 79–91. 
https://doi.org/10.1159/000109868. 

(4)  Critically important antimicrobials for human medicine, 
6th revision. Geneva: World Health Organization; 2019 

(5)  Sani, M. A.; Separovic, F. How Membrane-Active Peptides 
Get into Lipid Membranes. Acc Chem Res 2016, 49 (6), 1130–1138. 
https://doi.org/10.1021/acs.accounts.6b00074. 

(6)  Miller, W. R.; Bayer, A. S.; Arias, C. A. Mechanism of Action 
and Resistance to Daptomycin in Staphylococcus Aureus and En-
terococci. Cold Spring Harb Perspect Med 2016, 6 (11). 
https://doi.org/10.1101/cshperspect.a026997. 

(7)  Liu, X. R.; Zhang, M. M.; Gross, M. L. Mass Spectrometry-
Based Protein Footprinting for Higher-Order Structure Analysis: 
Fundamentals and Applications. Chem Rev 2020, 120 (10), 4355–
4454. https://doi.org/10.1021/acs.chemrev.9b00815. 

 (8)  Walker, L. R.; Marty, M. T. Revealing the Specificity of a 
Range of Antimicrobial Peptides in Lipid Nanodiscs by Native Mass 
Spectrometry. Biochemistry 2020, 59 (23), 2135–2142. 
https://doi.org/10.1021/acs.biochem.0c00335. 

(9)  Walker, L. R.; Marzluff, E. M.; Townsend, J. A.; Resager, W. 
C.; Marty, M. T. Native Mass Spectrometry of Antimicrobial Pep-
tides in Lipid Nanodiscs Elucidates Complex Assembly. Anal Chem 
2019, 91 (14), 9284–9291. https://doi.org/10.1021/acs.anal-
chem.9b02261. 

(10)  Walker, L. R.; Marty, M. T. Lipid Tails Modulate Antimi-
crobial Peptide Membrane Incorporation and Activity. Biochim Bi-
ophys Acta Biomembr 2022, 1864 (4). 
https://doi.org/10.1016/j.bbamem.2022.183870. 

(11)  Keener, J. E.; Zhang, G.; Marty, M. T. Native Mass Spec-
trometry of Membrane Proteins. Anal Chem. 2021, 93 (1) 583-597. 
https://doi.org/10.1021/acs.analchem.0c04342. 

(12)  Reid, D. J.; Rohrbough, J. G.; Kostelic, M. M.; Marty, M. T. 
Investigating Antimicrobial Peptide–Membrane Interactions Using 
Fast Photochemical Oxidation of Peptides in Nanodiscs. J Am Soc 
Mass Spectrom 2022, 33 (1), 62–67. 
https://doi.org/10.1021/jasms.1c00252. 

(13)  Hambly, D. M.; Gross, M. L. Laser Flash Photolysis of Hy-
drogen Peroxide to Oxidize Protein Solvent-Accessible Residues on 
the Microsecond Timescale. J Am Soc Mass Spectrom 2005, 16 (12), 
2057–2063. https://doi.org/10.1016/j.jasms.2005.09.008. 

(14)  Lu, Y.; Zhang, H.; Niedzwiedzki, D. M.; Jiang, J.; Blanken-
ship, R. E.; Gross, M. L. Fast Photochemical Oxidation of Proteins 
Maps the Topology of Intrinsic Membrane Proteins: Light-Harvest-
ing Complex 2 in a Nanodisc. Anal Chem 2016, 88 (17), 8827–8834. 
https://doi.org/10.1021/acs.analchem.6b01945. 

(15)  Pan, Y.; Ruan, X.; Valvano, M. A.; Konermann, L. Validation 
of Membrane Protein Topology Models by Oxidative Labeling and 
Mass Spectrometry. J Am Soc Mass Spectrom 2012, 23 (5), 889–
898. https://doi.org/10.1007/s13361-012-0342-x. 

(16)  Pan, Y.; Brown, L.; Konermann, L. Kinetic Folding Mecha-
nism of an Integral Membrane Protein Examined by Pulsed Oxida-
tive Labeling and Mass Spectrometry. J Mol Biol 2011, 410 (1), 
146–158. https://doi.org/10.1016/j.jmb.2011.04.074. 

(17)  Espino, J. A.; Zhang, Z.; Jones, L. M. Chemical Penetration 
Enhancers Increase Hydrogen Peroxide Uptake in C. Elegans for in 
Vivo Fast Photochemical Oxidation of Proteins. J Proteome Res 
2020, 19 (9), 3708–3715. https://doi.org/10.1021/acs.jprote-
ome.0c00245. 

(18)  Oldham, N. J. Carbene Footprinting Reveals Binding In-
terfaces of a Multimeric Membrane-Spanning Protein. Angew Chem 
Int Ed Engl 2017, 56 (47), 14873-14877. DOI: 
10.1002/anie.201708254 . 

(19)  Sun, J.; Liu, X. R.; Li, S.; He, P.; Li, W.; Gross, M. L. Nanopar-
ticles and photochemistry for native-like transmembrane protein 
footprinting. Nat Commun 2021, 12 (1), 7270. DOI: 
10.1038/s41467-021-27588-8. 

(20)  Sun, J.; Li, S.; Li, W.; Gross, M. L. Carbocation Footprinting 
of Soluble and Transmembrane Proteins. Anal Chem 2021, 93 (39), 
13101-13105. DOI: 10.1021/acs.analchem.1c03274 . 

(21)  Cheng, M.; Guo, C.; Li, W.; Gross, M. L. Free-Radical Mem-
brane Protein Footprinting by Photolysis of Perfluoroisopropyl Io-
dide Partitioned to Detergent Micelle by Sonication. Angew Chem 
Int Ed Engl 2021, 60 (16), 8867-8873. DOI: 
10.1002/anie.202014096 . 

(22)  Zhou, F.; Yang, Y.; Chemuru, S.; Cui, W.; Liu, S.; Gross, M.; 
Li, W. Footprinting Mass Spectrometry of Membrane Proteins: Fer-
roportin Reconstituted in Saposin A Picodiscs. Anal Chem 2021, 93 
(33), 11370-11378. DOI: 10.1021/acs.analchem.1c02325 . 

(23)  Guo, C.; Cheng, M.; Li, W.; Gross, M. L. Diethylpyrocar-
bonate Footprints a Membrane Protein in Micelles. J Am Soc Mass 
Spectrom 2021, 32 (11), 2636-2643. DOI: 
10.1021/jasms.1c00172. 

(24)  Pan, X.; Vachet, R. W. Membrane Protein Structures and 
Interactions from Covalent Labeling Coupled with Mass Spectrom-
etry. Mass Spectrom Rev 2022, 41 (1), 51-69. DOI: 
10.1002/mas.21667 . 

(25)  Pan, X.; Tran, T.; Kirsch, Z. J.; Thompson, L. K.; Vachet, R. 
W. Diethylpyrocarbonate-Based Covalent Labeling Mass Spec-
trometry of Protein Interactions in a Membrane Complex System. J 
Am Soc Mass Spectrom 2023, 34 (1), 82-91. DOI: 
10.1021/jasms.2c00262 . 

(26)  Dutton, A.; Singer, S. J. Crosslinking and Labeling of Mem-
brane Proteins by Transglutaminase-Catalyzed Reactions (Mem-
brane Structure/Fluorescent Probes) Proc Nat Acad Sci 1975, 72, 
(7), 2568-2571. https://doi.org/10.1073/pnas.72.7.2568 

(27) Bechinger, B. Structure and Functions of Channel-Form-
ing Peptides: Magainins, Cecropins, Melittin and Alamethicin. J 
Membrane Biol 1997, 156, 197 –211. 
https://doi.org/10.1007/s002329900201 

(28)  Kostelic, M. M.; Zak, C. K.; Liu, Y.; Chen, V. S.; Wu, Z.; Siv-
inski, J.; Chapman, E.; Marty, M. T. UniDecCD: Deconvolution of 
Charge Detection-Mass Spectrometry Data. Anal Chem 2021, 93 
(44), 14722–14729. https://doi.org/10.1021/acs.anal-
chem.1c03181. 

(29)  Reid, D. J.; Keener, J. E.; Wheeler, A. P.; Zambrano, D. E.; 
Diesing, J. M.; Reinhardt-Szyba, M.; Makarov, A.; Marty, M. T. Engi-
neering Nanodisc Scaffold Proteins for Native Mass Spectrometry. 
Anal Chem 2017, 89 (21), 11189–11192. 
https://doi.org/10.1021/acs.analchem.7b03569. 



 

(30)  Denisov, I. G.; Grinkova, Y. v.; Lazarides, A. A.; Sligar, S. G. 
Directed Self-Assembly of Monodisperse Phospholipid Bilayer 
Nanodiscs with Controlled Size. J Am Chem Soc 2004, 126 (11), 
3477–3487. https://doi.org/10.1021/ja0393574. 

(31)  Kostelic, M. M.; Zak, C. K.; Jayasekera, H. S.; Marty, M. T. 
Assembly of Model Membrane Nanodiscs for Native Mass Spec-
trometry. Anal Chem 2021, 93 (14), 5972–5979. 
https://doi.org/10.1021/acs.analchem.1c00735. 

(32)  Bright, L. K.; Baker, C. A.; Agasid, M. T.; Ma, L.; Aspinwall, 
C. A. Decreased Aperture Surface Energy Enhances Electrical, Me-
chanical, and Temporal Stability of Suspended Lipid Membranes. 
ACS Appl Mater Interfaces 2013, 5 (22), 11918–11926. 
https://doi.org/10.1021/am403605h. 

(33)    Agasid, M. T.; Comi, T. J.; Saavedra, S. S.; Aspinwall, C. A. En-
hanced Temporal Resolution with Ion Channel-Functionalized 
Sensors Using a Conductance-Based Measurement Protocol. Anal 
Chem 2017, 89 (2), 1315–1322. https://doi.org/10.1021/acs.anal-
chem.6b04226.  

(34) Gray, D. A.; Wenzel, M. More than a Pore: A Current Per-
spective on the in Vivo Mode of Action of the Lipopeptide Antibiotic 
Daptomycin. Antibiotics 2020, 9 (1), 17. 
https://doi.org/10.3390/antibiotics9010017. 

(35) Muraih, J. K.; Pearson, A.; Silverman, J.; Palmer, M. Oli-
gomerization of Daptomycin on Membranes. Biochim Biophys Acta 
Biomembr 2011, 1808 (4), 1154–1160. 
https://doi.org/10.1016/j.bbamem.2011.01.001. 

(36) Ly, W. K.; Cottagnoud, P. Daptomycin: A New Treatment 
for Insidious Infections Due to Gram-Positive Pathogens.  Swiss 
Med Wkly 2008, 138(7-8), 93-9. 
https://doi.org/10.4414/smw.2008.12045. 

(37) Taylor, R.; Butt, K.; Scott, B.; Zhang, T.; Muraih, J. K.; 
Mintzer, E.; Taylor, S.; Palmer, M. Two Successive Calcium-Depend-
ent Transitions Mediate Membrane Binding and Oligomerization of 
Daptomycin and the Related Antibiotic A54145. Biochim Biophys 
Acta Biomembr 2016, 1858 (9), 1999–2005. 
https://doi.org/10.1016/j.bbamem.2016.05.020. 

(38) Jung, D.; Rozek, A.; Okon, M.; Hancock, R. E. W. Structural 
Transitions as Determinants of the Action of the Calcium-Depend-
ent Antibiotic Daptomycin. Chem Biol 2004, 11, 949–957. 
https://doi.org/10.1016/j.chembiol.2004.04.020 

(39) Hachmann, A. B.; Sevim, E.; Gaballa, A.; Popham, D. L.; An-
telmann, H.; Helmann, J. D. Reduction in Membrane Phosphatidyl-
glycerol Content Leads to Daptomycin Resistance in Bacillus Sub-
tilis. Antimicrob Agents Chemother 2011, 55 (9), 4326–4337. 
https://doi.org/10.1128/AAC.01819-10. 

(40) Chen, Y. F.; Sun, T. L.; Sun, Y.; Huang, H. W. Interaction of 
Daptomycin with Lipid Bilayers: A Lipid Extracting Effect. Biochem-
istry 2014, 53 (33), 5384–5392. 
https://doi.org/10.1021/bi500779g. 

(41)  Heitz, B.A.; Jones, I.W.; Hall Jr., H.K.; Aspinwall, C.A.; Saa-
vedra, S.S. Fractional Polymerization of a Suspended Planar Bilayer 
Creates a Fluid, Highly Stable Membrane for Ion Channel Record-
ings. J Am Chem Soc 2010, 132 (20), 7086-7093 
https://doi.org/doi.org/10.1021/ja100245d 

(42)  Pokorny, A.; Almeida, P. F. The Antibiotic Peptide Dap-
tomycin Functions by Reorganizing the Membrane. J Membr Biol 
2021, 254 (1), 97–108. https://doi.org/10.1007/s00232-021-
00175-0. 

(43)  Boudjemaa, R.; Cabriel, C.; Dubois-Brissonnet, F.; Bourg, 
N.; Dupuis, G.; Gruss, A.; Lévêque-Fort, S.; Briandet, R.; Fontaine-
Aupart, M. P.; Steenkeste, K. Impact of Bacterial Membrane Fatty 
Acid Composition on the Failure of Daptomycin to Kill Staphylococ-
cus Aureus. Antimicrob Agents Chemother 2018, 62 (7). 
https://doi.org/10.1128/AAC.00023-18. 

(44)  Cheng, Z.; Mobley, C.; Misra, S. K.; Gadepalli, R. S.; Ham-
mond, R. I.; Brown, L. S.; Rimoldi, J. M.; Sharp, J. S. Self-Organized 
Amphiphiles Are Poor Hydroxyl Radical Scavengers in Fast Photo-
chemical Oxidation of Proteins Experiments. J Am Soc Mass Spec-
trom 2021, 32 (5), 1155–1161. 
https://doi.org/10.1021/jasms.0c00457. 

(45)  Beriashvili, D.; Taylor, R.; Kralt, B.; Abu Mazen, N.; Taylor, 
S. D.; Palmer, M. Mechanistic Studies on the Effect of Membrane Li-
pid Acyl Chain Composition on Daptomycin Pore Formation. Chem 
Phys Lipids 2018, 216, 73–79. https://doi.org/10.1016/j.chem-
physlip.2018.09.015. 

(46)  Kreutzberger, M. A.; Pokorny, A.; Almeida, P. F. Daptomy-
cin-Phosphatidylglycerol Domains in Lipid Membranes. Langmuir 
2017, 33 (47), 13669–13679. https://doi.org/10.1021/acs.lang-
muir.7b01841. 



 

 

10 

Table of Contents Artwork 

 




