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Table S1. Values of random coil secondary structure determined as the average of CONTIN and CDSSTR
methods with deconvolution algorithms and the relative standard error (RMSD).

Sample CONTIN /CDSSTR | RMSD
AP Oh 0.549 0.08
AB, 120 h 0.246 0.100
AB:51:1,0h 0.638 0.168
AB:51:1,120 h 0.587 0.139
AB:51:5,0h 0.446 0.112
AB:51:5,120 h 0.470 0.172
AB:11:1,0h 0.399 0.164
AB:11:1,120h 0.366 0.216
AB:11:5,0h 0.361 0.231
AB:11:5,120h 0.414 0.089
AB:GPGKLVFF 1:1,0 h 0.564 0.121
AB:GPGKLVFF 1:1, 120 h | 0.293 0.220
AB:GPGKLVFF 1:5,0 h 0.508 0.344
AB:PGKLVFF 1:5,120h | 0.322 0.156
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Table S2. Kinetic parameters related to the aggregation of AB4> alone or in the presence of the compounds

1 or 5 or GPGKLVFF, with ApB/compound 1:1 or 1:5 molar ratio. * Not fitted

AB(0pM) | APB/5(1:1) | AB/5(1:5) | Ap/A(1:1) | AB/1(1:5) | AB/GPGKLVFF (1:1)* | AB/GPGKLVFF
(1:5)
Fmax 10.70 £ 0.04 3.45+0.02 0.53+0.13 | 9.25+0.25 | 4.95+0.03 n.f. 7.34 +0.04
K 2.71+0.15 3.95+0.19 6.32+4.73 | 15.69+1.33 | 10.12+0.38 n.f. 1.19+0.19
tuz 7.13+0.18 21.19+0.22 | 46.91+£5.83 | 27.06 +£1.08 | 19.92+0.51 n.f. 5.54 +0.23
tiag 1.7+0.12 1425+0.16 | 34.27+3.63 | -4.32+1.58 | -0.30+0.26 n.f. 3.16 +0.15
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Scheme S1. ABa. proteolytic pattern after 2 h of trypsin digestion at an enzyme/substrate ratio of 1:20
wiw.
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Scheme S2. A4 proteolytic pattern after 2 h of trypsin digestion of APB42/5 sample at an enzyme/substrate
ratio of 1: 20 w/w.
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Figure S1. ESI-MS spectrum of GPGK(Dde)LVFF.

Calix[4]arene-GPGKLVFF (5) characterization

Fourier Transform (FT-MS) and tandem mass spectrometry investigations provided additional infor-
mation as a completion of 5 characterization. In particular, the accuracy of the m/z signal assigned to the
synthesised product (< 3ppm) and superimposition of the experimental and simulated isotopic distribution
spectra, calculated by molecular formula, confirmed the identity of the synthesised product (Figure S2).
Moreover, the fragmentation pattern observed in the MS/MS spectra of 5 (Figure S3), supported the cor-
rect amino acid sequence of the molecule. The principal fragments observed, when the m/z signal assigned
to the 5 was selected as precursor ion, were generated by the cleavage of amide bonds in the peptide chain
according to the mobile proton model theory. These fragments were labelled b, and y» depending on
where the positive charge resides, at the N- or C-terminal side respectively. (B. Palzs, S. Suhal, Mass
Spectrom. Rev. 2005, 24, 508-548) Tandem mass spectra also show internal fragments resulting from by
and yn fragments ions undergoing a second dissociation.
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Figure S2. Measured isotopic profiles and theoretical isotopic patterns of 5.
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Figure S3. a) HCD spectra of single charged 5 (Cs= 27.5x10°M) (m/z [5]" = 1513.86). The bn type
fragment (blue colour), yn type fragments (red colour) and internal type fragments (green colour) produced
through the cleavage of a bond in the peptide chain were also reported; b) fragmentation pattern observed
in the MS/MS mass spectrum reported in a).
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Figure S5. 'H-NMR spectrum of the conjugate 5 (400.13 MHz, MeOD/CDCls 3:1 v/, 297 K).
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Figure S6. 2D-COSY NMR spectrum of conjugate 5 (400.13 MHz, MeOD/CDCl3 3:1 v/v, 297 K)
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Figure S7. 3C-NMR spectrum of conjugate 5 (100.61 MHz, MeOD/CDCl; 3:1 v/, 297 K).
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Figure S8. *C-DEPT NMR spectrum of conjugate 5 (100.61 MHz, MeOD/CDCls 3:1 v/v, 297 K)
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Figure S9. 2D-HSQC NMR spectrum of conjugate 5 (MeOD/CDCI; 3:1 v/v, 297 K)
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Figure S10. 2D-HMBC NMR spectrum of conjugate 5 (MeOD/CDCl; 3:1 v/v, 297 K)
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Figure S11. CD spectra of 5 (a) 5uM and (b) 25uM.

1 e

)

o

(=]

oL

(]

[0]x 10%(deg cm?/dN)

0

Uk

AN

N _,_/\ﬁ .
N3 =

— S 250M

— 4 2%uM 2th
S 25M 48h
£ 2%M T2h

— L 28uM 1200

c ‘," \ ; .

\ /e - o
o _\_/— % o
. s
”n bl ns e e a0 %9 9

Wavelength (nm)

S13



A =
e —Al 111 an
—Afll 111 29h
o AB: 1t L) Akh
= ABi L LT
" — AL 1L 120k
=
-
> \
= N
w.
18 e
-lﬂ un > ™ 0 =
Wavelomgth (sm)
.
c
o4
S w
=
g
3
= 82
2
K- 3
[l . —1 S oh
\ — 1 M 2%
|| 1 $pM 3k
19 724
e — 1 M 1206
-k
1L auno P pil = )

Wavelength (nm)

=

[9]x 107 (deg em*(d M)

-
N

.
-

£

.3
—Afl 1L LY
A —Afl 1 12k
—~Af 1 1SRl
12 AD LIS T2
\ ~Afk 1 1:4 1200
a4 \
\ -~
1A
(L] o0 b0 20 pa & 20 20
Wavelength (nm)
D 14
13 — 1 28Ol
. — | 24uM 28
s 1 28 44
5 ™ I 25uM Th
s —1 2% X
S I 25uM 120
€
¥
Ew
—
;". n
= '\J"
¢ [\
L.
24
e 20 e 20 b ) pot) %0

Wavelength (nm)

Figure S12. CD spectra of (a) AB42/1 (1:1 molar ratio); (b) AP42/1 (1:5 molar ratio); (c¢) 1 (5 uM); (d) 1

(25 uM).
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Figure S14. ThT fluorescence assays of 5 (20 uM black and 100 uM red) and of 1 (20 uM ciano and 100
uM pink ) and GPGKLVFF (20 uM purple and 100 uM green)
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Figure S15. DLS size distributions by number % for conjugate S at t= 0 and after 120 h incubation at 37
°C in Phosphate buffer.
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Figure S17. ESI-MS spectrum of AB42/5 sample. Panel a shows the comparison between the experimental
and theoretical isotopic distribution of peak corresponding to the APB42 dimer in the +5 charge state. Panel
b and ¢ show the comparison between the experimental and theoretical isotopic distribution of peaks
corresponding to the AB42/5 adduct in the +3 and +4 charges state, respectively.
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Figure S18. ESI-MS spectrum of AP42/GPGKLVFF sample. Panel a shows the comparison between

the experimental and theoretical isotopic distribution of peak corresponding to the AP42 dimer in the +5
charge state. Panel b and ¢ show the comparison between the experimental and theoretical isotopic dis-
tribution of peak corresponding to the AB42/GPGKLVFF adduct in the +3 and +4 charges state, respec-

tively.
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Figure S19. Isotopic patterns of peptide fragment produced after 2 h of AP42 digestion with trypsin. a)
AB(1-5), b) AB(1-16), c) AB(6-16) and d) AB(17-28).
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Figure S20. Representative western blot showing two different concentrations of Af oligomers obtained
after 48h incubation at 4°C in the presence or absence of KLVFF peptide, GPGKLVFF and compound 5
at the Ap/peptide ratio of 1:5. Samples were separated onto a 4-12% Bis-Tris SDS-PAGE gel and blotted
with anti-Ap N-terminal 1-16 mouse monoclonal antibody 6E10. Figures show that AP4> gives rise to
high-molecular-weight oligomeric species (lane 1), whose signal is strongly decreased when co- incubated
with compound 5 (lane 4).
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