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Figure S1. Classical sigmoidal ThT fluorescence curve. Lag phase is the time the system needs to form aggregation nuclei through
the formaton of oligomeric species. It is characterized by tiag Which is by definition the time the fluorescence needs to reach 5% of the
maximum value. Elongation phase is the time the prefibrillar and fibrillar species elongates by addition of monomers or other nuclei
to form mature fiber. It is characterized by ti2 which is by definition the time the fluorescence needs to reach half of the maximum
intensity. Equilibrium phase is characterized by Imax, the maximum of fluorescence intensity which is proportional to the mass of

fiber formed. In this phase the system reaches the equilibrium.
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Figure S2. Differential scanning calorimetry of LUV DMPC:DMPS 3:1. Thermograms of LUV DMPC:DMPS 3:1 100 pM alone
(black curve) and in presence of ABi40 5SUM (red curve), APi4o 5UM + Cu?* 5uM (green curve), ABi4o SUM + Cu?* 5uM + Semax
5uM (yellow curve) and APi-40 5UM + Cu?* 5uM + Semax 25uM (blue curve) at: Panel A time 0, Panel B 6 hours and Panel C 24
hours. All the experiments were performed in 10 mM MOPS buffer, 100 mM NaCl, pH 7.4.
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Figure S3. Panel A: thermograms of samples containing LUV DMPC:DMPS 3:1 100uM alone (black curve) and ABi40 5 UM at
time 0 (red curve), after 6 hours (blue curve) and after 24 hours (green curve). The addition of APi-40 induces phase segregation as
evidenced by the appearance of three peaks. Panel B: each thermogram could be deconvoluted into the contribution of single peaks,
the first one is correlated with domain in the membrane richer in zwitterionic lipids, the second one is correlated with domain with

the average composition 3:1 and the third one is correlated to domains richer in negatively charge lipids.
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Figure S4. Comparison of enthalpy contribution. Contribution of AH of each peak over time for LUV DMPC:DMPS 3:1 in
presence of Panel A: ABi40 5uM, Panel B: ABi40 5uM + Cu?* 5uM, Panel C AB1-40 5uM + Cu?* 5uM + Semax 5uM and Panel D:
AP140 5UM + Cu?* 5uM + Semax 25UM.

AH global
kJ mol*
DMPC/ DMPS 3:1 29.3+£15 - - 27.5%0.1 - - -
DMPC/ DMPS 3:1 + AB1.40 26.5+1.3 18.8+0.1 35+0.2 27.6%0.1 13.8+0.7 295%0.1 9205
DMPC/ DMPS 3:1 + APy : Cu? 1:1 213+11 19.0+0.1 21+0.1 27.6+0.1 10.2+£0.5 29.2+0.1 89+04

DMPC/ DMPS 3:1 + ABy.40 : Semax: Cu®* 1:1:1 269+13 18.9+0.1 34+£0.2 27.6%0.1 153+0.8 29.6 £0.1 8204
DMPC/ DMPS 3:1 + Ay.40 : Semax: Cu® 1:1:5 265+13 18.8+0.1 31+0.2 27.7+£0.1 149+0.7 29.6+0.1 85+04

Table S1. Thermodynamic parameter at t=0.

AH global
kJ mol*
DMPC/ DMPS 3:1 29.3+£15 - - 27.5%0.1 - - -
DMPC/ DMPS 3:1 + ABi.40 23912 19.0+0.1 21+01 27.4+0.1 9.2+05 289+0.1 12.1+0.6
DMPC/ DMPS 3:1 + APy : Cu? 1:1 200+1.0 19.0+0.1 1.8+0.1 27.6+0.1 8.6+0.4 29.1+0.1 9.6+0.5

DMPC/ DMPS 3:1 + ABy.40 : Semax: Cu®" 1:1:1 243+12 19.0+0.1 26%0.1 27.7%0.1 11.9+0.6 29.3%£0.1 9.8+05
DMPC/ DMPS 3:1 + APy.4 : Semax: Cu? 1:1:5 27.8+1.4 189+0.1 31+0.2 27.8+0.1 15.0+0.8 29.1+0.1 9.6+05

Table S2. Thermodynamic parameter at t=6 h.

AH global
kJ mol*
DMPC/ DMPS 3:1 29.3+15 - - 275+0.1 - - -
DMPC/ DMPS 3:1 + ABi.40 19.0+0.9 189+0.1 26 £0.1 27.2+0.1 57+0.3 285+0.1 10.6 £ 0.5
DMPC/ DMPS 3:1 + A4 : Cu?* 1:1 12.7+0.6 18.8+0.1 21+0.1 278+0.1 74+0.4 29.6+0.1 33+0.1

DMPC/ DMPS 3:1 + ABy.49 : Semax: Cu®* 1:1:1 238+12 19.1+0.1 25%0.1 27.8+0.1 148 +£0.7 30.2+0.1 6.4+0.2
DMPC/ DMPS 3:1 + APi.4 : Semax: Cu?* 1:1:5 23.1+11 193+0.1 22%0.1 27.8+0.1 15.0+0.7 30.1+0.1 58+0.2

Table S3. Thermodynamic parameter at t=24 h.
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Figure S5. Comparison of enthalpy contribution. Contribution of AH of each peak for LUV DMPC:DMPS in presence of of Api-
405 UM, AB1405 UM + Cu®* 5 UM, AP140 5 UM + Cu?* 5uM + Semax 5 UM and APi40 5 UM + Cu?* 5 UM + Semax 25 UM at time
6h.
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Figure S6. Thioflavin T assay in presence of bTLE LUVs. ThT traces of samples containing LUV bTLE 0.2 mg mL? and A1-40
20 uM alone (black curve) and in presence of Cu®* 20 uM (orange curve), preformed Semax : Cu?* complex 1:1 (grey curve) and
preformed Semax : Cu?* complex 5:1 (yellow curve). All the experiments were performed at 37 °C in aCSF, pH 7.4. All traces are

the average of three independent experiments.
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