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S1 Definitions and Boundary

Z May inputs
CPMI = ————
mproduct
Z My on—recoverables + Z(l_ri) mrecoverables
cPMI__(r) =
net m
product

Here ‘all inputs’ include reagents/acid scavenger/activator and the solvents/water
explicitly reported in the manuscript. For net cPMI we account for solvent recovery

with 1;=90% for THF and ethyl acetate; water is treated as non-recoverable.

Table S1. cPMI comparison between conventional a-pinene/HCI and epoxide-

neutralized NCA synthesis routes.

Sample cPMlIgross  cPMlInet(r=90%)
Moisture-Tolerant Epox1de-Neutrahzed Route 223 235
(this work)
Conventional a-Pinene/HCI1 Route 210.1 133.8

(1) ‘Materials PMI’ reported in the main text excludes solvents/water; cPMI here
complements it for full-process transparency.

(2) If brine washes or recrystallization solvent volumes are later specified, cPMI scales
linearly with the added mass: AcPMlgros=V p/Mproguct and ACPMI,=(1-1)Vp/mMproduct for

recoverable solvents (with recovery r).

S2 Methods of Cytotoxicity

NIH/3T3 cells (from the Chinese Academy of Sciences Cell Bank) were thawed,
cultured, and passaged until normal cell viability was achieved. They were then
dispersed in DMEM medium containing 10% fetal bovine serum and seeded at a
density of 8,000 cells per well in a 96-well plate. After incubating at 37 °C in a CO2
incubator for 1 day, the supernatant was carefully removed. Polymer stock solution
(200 pg mL-") was diluted with DMEM and carefully transferred to the cell-seeded

plates. After 24 hours of incubation, prepare a 10% CCK-8 solution in the dark and



replace the polymer-medium mixture in the wells. Incubate at 37 °C for 2 hours, then
read the absorbance at 450 nm using a multifunctional microplate reader. Use wells
containing only medium without cells as the blank group, and wells incubated with

medium alone as the positive control group. Cell viability was calculated using formula.

. L A450,sample - A450,b1ank
Bacterial viability (%) = x 100%
450,control ~ A450,b1ank
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Fig. S1. Synthesis of Ne-tert-butyloxycarbonyl-L-lysine NCA (Boc-L-Lys NCA).
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Fig. S2. "H NMR spectrum of Boc-L-Lys NCA in CDCl; (400MHz).



- O

@ = < o= ~ ogon
; [ R=1 < NS —

®» @ o ] . | b ~r =

© O w M~ I~ © P~ D 00—

- - - ~~~ 0 N NN N

| [ ~ | A

N N o
o I\’\’ T K
o o
°]
Boc-L-Lys NCA
13C NMR in CDClI;, 100MHz

T T T T T

170 150 130 110 9 80 70 60 50 40 30 20 10 0
fi (ppm)

190

Fig. S3. °C NMR spectrum of Boc-L-Lys NCA in CDCl3 (100MHz).
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Fig. S4. Synthesis of L-Norvaline NCA (L-Nva NCA).
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Fig. S5. '"H NMR spectrum of L-Nva NCA in CDCls (400MHz).
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Fig. S6. 'H NMR spectrums (D,0, 400 MHz) of Lys,Val, (x +y = 100, x = 40, 50, 60,

70, 80, and 90). Reproduced from Ref. 52, with permission from the Royal Society of
Chemistry.
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Fig. S7. 'TH NMR spectrums (D,0, 400 MHz) of Lys,Nva, (x +y = 100, x = 40, 50, 60,
70, 80, and 90).
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Fig. S8. 'TH NMR spectrums (D,0, 400 MHz) of Lys,Phe, (x +y = 100, x = 40, 50, 60,
70, 80, and 90).
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Fig. S9. 'TH NMR spectrums (D,0, 400 MHz) of Lys,CBL, (x +y = 100, x = 40, 50,
60, 70, 80, and 90).
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Fig. S10. Bacterial membrane structures of gram-positive (a) and gram-negative
bacteria (b).
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Fig. S11. Viability of NIH/3T3 cells after incubating with cationic peptide polymers.
Cytotoxicity varies with hydrophobic pendant chemistry at equal charge density,
demonstrating that pendant identity can be toggled to modulate mammalian toxicity.
Dashed lines are guides to the eye.



