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Peptide D1 (H-gshyrhispaqv-OH), was synthesized with all amino acids with D configuration,
that increases the stability in from of proteases.

The synthesis was carried out using the HMPB Chem Matrix resin the loading 0.49 mmol/g,
that allows us to have peptides with the carboxylic acid in the C-Terminal, and is ideal for this type
of peptide with so many branched amino acids, due to the flexibility provided by the
polyethylene glycol polymer.

0.3 g of resin are conditioned by washing with DMF, DCM, DMF, MeOH, DMF and DCM
twice with each one for 1 minute and stirring with a Teflon rod. Once the resin is swollen, the first
amino acid la Val is coupled by the symmetric anhydride method using (10 equiv, 0.50 mg) of Val,
(5 equiv, 120 L) of DIC (Diisopropylcarbodiimide) and (0.1 equiv, 0.002 mg) of DMAP
(Dimethylaminopyridine) in DCM anhydrou. Since the Val is -branched amino acid, two
treatments are made, one of 4 hours and another overnight to ensure complete incorporation.

The elongation of the peptide chain was done using an Fmoc / tBu strategy using 3 equiv AA, 3
equiv Oxyma as additive and 3 equiv DIC as coupling agent in DMF for 45-60 min. Deprotection of
the Fmoc group with 20% Piperidine in DMF with 2 washes of 5 min each.

The resin was cleaved by acidolysis with a mixture (TFA-H20-Tis) in a ratio (95: 2.5: 2.5) for
two hours, after this time the acidic solution of the peptide was added over cold diethyl ether for
precipitation. The solid is decanted and washed again with cold diethyl ether. The solid obtained,
150 Mg 71.77% yield, is dissolved in a mixture of H20 / ACN (80:20) and lyophilized.
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The peptide was purified in a semi-preparative HPLC with built-in mass detector using a 5-
50% gradient of ACN in 10 min at 25 °C and collected by masses, Column: XBridge BEH130 C18 5
m, 50 x 100 mm; eluents: water with 0.1% TFA and ACN with 0.1% TFA, detection at 214 nm. 89.4
mg was obtained with a 59.6% recovery. The peptide D1 was characterized by HPLC and HPLC-
MS. As it is shown in Figures 52 and S3
Peptide D1 with retention time 1121 and 100% purity in a gradient 0-100 in 2 minutes. Mass
calculated 1422.57, Mass found: 1423.5 [M+H]*; 712.5 [M+2H]*%; 475.1 [M+3H]*3; 356.6 [M+4H]*.
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Figure S1. UPLC Peptide D1 Column: BEH C8 1,7 m 2.1 x 50 mm, gradient 0-100% ACN time 2
min, temperature 40 °C. eluents water 0.045% of TFA and CAN 0.036% of TFA. Retention time 1.121
min.

XSelect C18 4.6x50mm 3.5pm HCOOH
GA-Peptide-D1 21 (0.441) 2: Scan ES+

1004 475.1 1.85e7
356.6
3
475.5
356.4)
712.5
475.7
352.4] 476.1 712.8
1571 436.5 1381.1
ol L 352“2‘l e 589.3 713.9 791 9 949.8 1035.9 1195.7 1295.9 \142‘3.5 14%)]5%
L AR E T L T e A B A L e R
200 400 600 800 1000 1200 1400

Figure S2. Peptide D1 mass spectrum. HPLC-MS Column: XSelect C18 3.5 m 4.6 x 50 mm. Eluent:
H20 with 0.1% formic acid and ACN with 0.07% formic acid Gradient: 0-50%ACN in 3.5 min. Mass
calculated 1422.57, Mass found: 1423.5 [M+H]*; 712.5 [M+2H]*%; 475.1 [M+3H]*; 356.6 [M+4H]*.

Table S1. Raman and SERS signals assignment for the D1, PEG and GNR-PEG-D1 systems. The
stretching mode (v) is associated with the change in the continuum interatomic length of a couple of
bonded atoms, while the bending mode () is related with the change of an angle that is formed by
two bonds.



SERS
GNR-PEG-D1 Assignment
(cm?)
D-GIn
Amide I (vC=O + 6NH)
D-GIn +
PEG vib
OCH- def.
PEG vib
OCH: def.

1595 s

1576 w
1549 m
1533 m

PEG vib
OCH?: def.

PEG vib
OCH?: def.
D-Arg
PEG vib
w(CH2)i + vCC
D-Tyr
PEG vib
t(CHz)i+o
D-Ser
Amide III def.

1163 w PEG vib
1131w V(CO)o+i + r(CH2);
D-Arg
PEG vib
v(CO)i + r(CH2);
D-Arg
PEG vib
v(CO)i + r(CHy)i
D-Arg/D-Gln
922 w PEG vib
PEG vib
v(CO)i + r(CHz)
D-Tyr/D-Ala
D-Tyr
PEG vib
r(CH2);
PEG vib
r(CHz)i
D-His
PEG vib
8(0OCC)o
D-Tyr +
PEG vib
d(0OCC)o
D-Ala +
PEG vib
8(0CC)o
PEG vib
d(0OCC)o

1515 m

1372 w

1253 m,w

1044 m

974 w,br

710 w

545 s,br



PEG vib
3(0CC)o
6CN
PEG vib
8(OCC)o+i
dCN
PEG vib
8(OCC)o+i
D-Arg: arginine; D-Tyr: tyrosine; D-Ser: serine; D-GIn: glutamine; D-Ala: alanine; D-His: histidine.;
def.: deformation; vib: vibration; br: broad; w: weak; m: medium; s: strong; v: very; sh: shoulder; i: in-
plane; o: out-of-plane; t: twisting; w: wagging; 6: bending; v: stretching; r: rocking;
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Figure S3. Representative image of DLS graphics. GNR-CTAB (red line), GNR-PEGs (green line)
and GNR-PEG-D1 (blue line).



Z

B)
—~ 150+ — 150+
X P
[ [}
o o
5 5
& 100+ & 100
0 7]
e 2
=] =]
= &
° 50+ @ 501
2 =
E=4 -
e T
[} [7}
o 0- T o 0- T T T T
AB + AB + - - - -
CRANAD-2 - CRANAD-2 + - - - -
GNR-PEG- B GNR-PEG- R 0.01 0.1 0.5 1
D1 D1 nM nM nM nM
o) D)
- 150+ = 1504
S =
[ @
Q o
& o
S 1004 & 1004
] 7]
o Q
[e) [o]
& =
o 50+ P 501
= =
- -
) &
Q [}
E ol r r . r e ol r r r T
AB - - - - AB + + + +
CRANAD-2 + + + + CRANAD-2 - - - -
GNR-PEG- 0.01 0.1 0.5 1 GNR-PEG- 0.01 0.1 0.5 1
D1 nM nM nM nM D1 nM nM nM nM
E)
— 200
8
8
& 1504
@
I3}
@
< 1004
=1
=
S 501
(1
K T
X o . r r T
AB + + + +
CRANAD-2 + + + +
0.01 0.1 0.5 1
GNR-PEG nM nM nM nM

Figure S4. Fluorescence values obtained for experimental controls. A fibrils were obtained using
the methodology outlined in the methodology section, once incubated, fluorescence studies were
carried out to obtain fluorescence values for A aggregates alone, with GNR-PEG-D1 or with GNRs-
PEG. In addition, the fluorescence of CRANAD-2 alone and GNR-PEG-D1 alone were evaluated. A)
Basal fluorescence control of A3 alone and CRANAD-2 alone. B) Basal Fluorescence control of GNR-
PEG-D1 (0.01; 0.1; 0.5 and 1 nM). C) Basal Fluorescence control of GNR-PEG-D1 (0.01; 0.1; 0.5 and 1
nM) with CRANAD-2. D) Basal fluorescence control of GNR-PEG-D1 (0.01; 0.1; 0.5 and 1 nM) with
AB. E) Basal fluorescence control of GNR-PEG with CRANAD-2 and Af. The fluorescence of all
samples was measured with an excitation wavelength of 640 nm and an emission wavelength of 715

nm.
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Figure S5. Fluorescence scans obtained from the interaction of A with CRANAD-2 (black line) and
by adding different concentrations of GNR-PEG-D1 to the mixture of A and CRANAD-2 (0.01nM
green line; 0.1 nM blue line; 0.5 nM purple line; 1 nM red line). An excitation wavelength of 640 nm
was used and for the emission scan a range of wavelengths from 670 nm to 810 nm was used.
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Figure S6. Screening of different GNR-PEG-D1 concentrations and their effect on the fluorescent

CRANAD-2
+ GNR-PEG-D1

signal of CRANAD-2. The upper panel shows images corresponding to cerebral cortex histological
sections of the AD model, treated under different conditions. All images were taken after treatment
with CRANAD-2, and without GNR-PEG-D1. The lower panel shows the same histological sections
used for the images presented in the upper panel, after treatment with GNR-PEG-D1 in different
concentrations. Histological sections previously incubated with CRANAD-2 0.24 mM for 5 min and
then washed with the ETOH battery, were subsequently treated with 0.5, 0.1, 0.01, 0.001 and 0.0001
nM GNR-PEG-D1 for 5 min, before taking the pictures.
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Figure S7. Incubation of tissues with CRANAD-2 and GNR-PEG do not show significant differences
with respect to the control. A) Panels A show images corresponding to cerebral cortex histological
sections of the AD model, treated under different conditions. B) Relative fluorescence intensity (%) +
SEM of n = 11 with respect to the sample without nanoparticles. (C) Graph shows the count of the
number of plates of the total images obtained. (Error bars represent SEM, n = 11). Mann-Whitney
test was used for the statistical analysis. **** p <0.0001.
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Figure S8. 'TH-NMR spectrum of Curcuminoid in CDCls.

10000000

9000000- i
8000000
7000000- 13
6000000
5000000
4000000
3000000 2 b
2000000 T i
1000000~

E L L]

AN A AR AR WA N IR IS IS IR I IS IS I IS IS IS VAR I IARE
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900

m/z
Figure S9. Electrospray ionization (ESI)-MS spectrum of Curcuminoid. The sample was dissolved in

acetonitrile (equipment LCMS-2020).
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Figure S10. '"H-NMR spectrum of CRANAD-2 in DMSO-de.
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Figure S11. Electrospray ionization (ESI)-MS spectrum of CRANAD-2. The sample was dissolved in
acetonitrile (equipment LCMS-2020).
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Figure S12. UV-vis absorption spectrum of curcuminoid (red) and CRANAD-2 (black), in CHCls at
1 x 10°M.
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Figure S13. Fluorescent emission spectrum of curcuminoid (red) and CRANAD-2 (black) in CHCIs
at 1 x 10°M with 1% of Transmittance.



