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Figure S1: Electrospray ionization mass spectrum of synthetic peptide ‘DP1’ The observed 

molecular ion peaks at m/z 990.05 and 660.40 correspond to the doubly charged [M+2H]2+ and 

triply charged [M+3H]3+ species, respectively, confirming the expected molecular weight (1978.48 

Da) and successful peptide synthesis with correct molecular integrity.
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Figure S2: Analytical RP-HPLC chromatogram of synthetic peptide ‘DP1’ showing a single peak 

at retention time 11.93 min, indicating a purity of >95%. Separation was performed on a 

ChromCore 120 C18 column using solvent A (0.1% TFA in water) and solvent B (0.1% TFA in 

acetonitrile) with a linear gradient of 5–100% B over 25 min at a flow rate of 1.0 mL/min, 

monitored at 220 nm.
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Figure S3: Electrospray ionization mass spectrum of N-terminal acetylated and C-terminal 

amidated peptide ‘b-DP1’. The spectrum exhibits multiple charge states, including peaks 

corresponding to [M+2H]2+ and [M+3H]3+ species, characteristic of ESI ionization of peptides. 

The observed molecular weight (2019.5 Da) closely matches the theoretical value (2019.54 Da), 

confirming successful incorporation of N-terminal acetylation and C-terminal amidation and 

validating the molecular integrity of the modified peptide.
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Figure S4: Analytical RP-HPLC chromatogram of N-terminal acetylated and C-terminal amidated 

peptide ‘b-DP1’. The chromatogram shows a single dominant peak at a retention time of ~18.80 

min with an area percentage of 95.15%, indicating high purity (>95%) of the synthesized peptide. 

Separation was performed on an Inertsil ODS-3 (C18) column (4.6 × 250 mm) using solvent A 

(0.065% TFA in water) and solvent B (0.05% TFA in acetonitrile) with a gradient of 5–65% B 

over 25 min at a flow rate of 1.0 mL/min, monitored at 220 nm.
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Figure S5: Electrospray ionization mass spectrum of synthetic peptide ‘D-DP1’ (all-D 

enantiomer). The spectrum exhibits characteristic multiply charged ion peaks corresponding to 

[M+2H]2+ and [M+3H]3+ species, consistent with the expected molecular weight of the peptide. 

The observed mass confirms successful synthesis and structural integrity of the D-amino acid 

analogue.
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Figure S4: Analytical RP-HPLC chromatogram of synthetic peptide ‘D-DP1’ showing a single 

dominant peak, confirming a purity of >95%. Chromatographic separation was performed under 

conditions identical to those used for DP1, employing a ChromCore 120 C18 column with a 

gradient of 5–100% acetonitrile (0.1% TFA) over 25 min at a flow rate of 1.0 mL/min and 

detection at 220 nm.

All characterization data collectively confirm that the synthesized peptides possess high purity 

(>95%) and correct molecular mass, ensuring that the observed biological activities are attributable 

solely to the peptides.
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Table S1. Comparative resistance development profiles of the peptides with clinically relevant 

antibiotics against MRSA and Pseudomonas aeruginosa under serial passaging conditions. Data 

for antibiotics are compiled from published peer-reviewed studies employing in vitro serial 

passaging and the peptide data are from the present study.

S. 
No.

Antibacterial 
agent

Class & 
mechanism of 

action

Target 
pathogen

Passaging 
duration

Reported 
fold-MIC 
increase

Primary resistance 
mechanism Reference

1 Ciprofloxacin

Fluoroquinolone; 
DNA gyrase & 

topoisomerase IV 
inhibition

MRSA

In vitro 
pharmacodynamic 
simulation (5 days, 

clinical dosing)

8–32×
grlA and gyrA point 

mutations; NorA 
efflux upregulation

1

2 Ofloxacin
Fluoroquinolone; 

DNA gyrase 
inhibition

S. aureus 
ATCC 29213

~25 days serial 
passage (sub-MIC)

>256× 
(maximum 

tested)

gyrA / grlA 
mutations

2

3 Levofloxacin
Fluoroquinolone; 

DNA gyrase 
inhibition

MRSA

In vitro 
pharmacodynamic 

modeling (low-
dose regimens)

Up to 16× grlA, gyrA, grlB 
sequential mutations

3

4 Meropenem
Carbapenem; PBP 

inhibition, cell-
wall biosynthesis

P. aeruginosa 
PA14 11–13 passages

Up to ~64× 
(from ≤0.25 

to 16 µg/mL)

oprD inactivation + 
mexR mutation 

leading to MexAB-
OprM efflux 
upregulation

4

5 Gentamicin
Aminoglycoside; 

30S ribosomal 
subunit inhibition

P. aeruginosa 
(clinical 

evolution)

Sequential clinical 
isolates under 

therapy

≥4× (clonal 
pair MIC 

escalation)

MexXY-OprM 
efflux upregulation; 

aminoglycoside-
modifying enzymes

5

6 Tobramycin
Aminoglycoside; 

30S ribosomal 
subunit inhibition

P. aeruginosa Serial in vitro 
evolution ≥8×

MexXY-OprM 
efflux; enzymatic 

inactivation
6

7 Vancomycin

Glycopeptide; D-
Ala-D-Ala binding, 
leading to cell-wall 

inhibition

MRSA

Stepwise in vitro 
selection with 

increasing 
concentrations

From 1 to 
≥32 µg/mL 

(≥32×; 
VISA/VRSA 
phenotype)

Cell-wall thickening; 
accumulated 

mutations in walK, 
graR, rpoB, vraS

7, 8

8 Vancomycin Glycopeptide; D-
Ala-D-Ala binding, 

MRSA 
(clinical; 

In vivo evolution 
during prolonged 

8× (From 1 
to 8 µg/mL; 

Stepwise regulatory 
mutations; reduced 

9
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S. 
No.

Antibacterial 
agent

Class & 
mechanism of 

action

Target 
pathogen

Passaging 
duration

Reported 
fold-MIC 
increase

Primary resistance 
mechanism Reference

leading to cell-wall 
inhibition

serial isolates 
from single 

patient)

therapy hVISA → 
VISA 

progression)

autolysis

9 Colistin Polymyxin; LPS / 
lipid A disruption

P. aeruginosa 
(XDR clinical 

isolates)

Morbidostat 
continuous culture

10× within 
10 days; 

100× within 
20 days

pmrAB mutations + 
lpxC, pmrE, migA 

mutations leading to 
L-Ara4N lipid A 

modification

10

10 Ciprofloxacin 
(in vivo)

Fluoroquinolone; 
DNA gyrase 

inhibition

MRSA 
(hospital 
clinical 

surveillance)

3–12 months of 
hospital 

ciprofloxacin use

>100× 
(MIC90 rose 

from 
susceptible 
baseline to 
64 µg/mL)

gyrA / grlA 
mutations; clonal 
resistance spread

11

11 DP1
Synthetic AMP; 

membrane-
disruptive

MRSA & P. 
aeruginosa

10 serial passages 
(sub-MIC 
exposure)

No change 
(1×) None detected This study

12 b-DP1
Synthetic AMP; 

membrane-
disruptive

MRSA & P. 
aeruginosa

10 serial passages 
(sub-MIC 
exposure)

No change 
(1×) None detected This study

13 D-DP1

Synthetic AMP; 
membrane-

disruptive (all-D 
enantiomer)

MRSA & P. 
aeruginosa

10 serial passages 
(sub-MIC 
exposure)

No change 
(1×) None detected This study

Notes: MIC, minimum inhibitory concentration; MRSA, methicillin-resistant Staphylococcus aureus; VISA, 

vancomycin-intermediate S. aureus; VRSA, vancomycin-resistant S. aureus; XDR, extensively drug-resistant; LPS, 

lipopolysaccharide; AMP, antimicrobial peptide; PBP, penicillin-binding protein
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