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Position-independent probability to find a residue type at a certain

distance from a reference residue type
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e.g. if an Alanine (A) is present one peptide of the family, the graph relative to A
reports on the probability to find each residue type n positions (or regions) apart.
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Figure S2. Cell viability of MDA-MB 231 breast cancer cells treated with HB43 and mutants.



HT29 SW480 SW620

80, Control Treatment g0 - Control Treatment ¢ * Control ® Treatment
g 60 <60 & 3
[ X o
< = 240
2 g 8
£ 40 £ 40 \ =
o (S \ o
< ot \ <. |
pd 2! =20
S 20 5 20 ~— =
0 0 0
GO0-G1 S G2-M G0-G1 S G2-M GO0-G1 S G2-M
100+ 80, 60,
80- _
g Shas g
et : + 40
£ 60 c =
9] 9 s
= c 40 S
o 9 o
O 40 © o
< = Z 204
z
(o) 20- o 20 L [a)
—e
0 T . . 0 : , : 0 : T .
G0-G1 S G2-M G0-G1 S G2-M G0-G1 S G2-M
100, 80,
60
80
= < 60
8 S -
~ = X
£ 60 = =40
Q ] f=
£ £ 40 g
G c
8 40- o G
< < © 201
£ Z 20- . Z
201 = o
0 : : : 0 . - : 0 , . ;
GO0-G1 S G2-M G0-G1 S G2-M G0-G1 S G2-M

Figure S3. Analysis of cell percentages in each cell cycle phase for colon cancer cells under
study, HT29 (left), SW480 (center), and SW620 (right). Cells were treated with peptides
HB43/mut3 (5 uM), mut2 (20 uM) and incubated for 12 h. Each data point is expressed as mean
+SD (n=2).



Table S1. 'H and *C NMR assignment of mut3 0.8 mM in 10 mM phosphate buffer pH 6.6,

10% D20, 278 K
Phe 1 Ala2 Lys 3 Leu 4 Leu5 Ala 6 Lys 7
'H NH=X NH=8.47 NH=8.62 NH=859 NH=841 NH=855 NH=8.54

a=419 a=433 a=424 =433 =433 «a=427 =424
Bi=31 B=137 p=179 p=163 p=163 p=139 pi=179

B2=3.25 B2=179 y=166 y=166 B2=1.79
5=7.30 v=148 =096 =096 v =148
€=741 5=171 =089 5 =0.89 5=171
(=738 €=3.00 €=3.00

13C x=57.22 a=52.66 a=56.64 «a=55.09 «=55.09 «a=52.64 «=>56.64
B=402 p=1941 B=3323 PB=4234 PB=4234 B=1926 P=3323

5=132.36 y=2508 v=2699 vy=2699 v =25.08
€=131.98 5=2935 1=2513 01=25.13 5=29.35
C=130.78 €=4211 ©2=2345 ©2=2345 €=42.11

Leu8 Ala9 Arg 10 Arg11 Leu12 Leu13

'"H  NH=851 NH=872 NH=850 NH=8.60 NH=861 NH=2843
a=433 a=433 «a=429 a=429 a=433 =433
B=1.63 p=139 p=181 p.=181 B=1634 B=163

v =166 Bs=181 P:=181 y=166 v=166
01=0.96 y=166 y=166 =096 01=0.96
02=0.89 5=321  ©=321 =089 02=0.89

NH:=7.01 NH:=7.68
NH:=6.56 NH:=6.27

BC a=5509 a=5237 a=5645 «a=5645 «a=5509 a=55.09
B=4234 B=1926 B=30.82 P=30.82 p=4234 P=4234
v =26.99 y=2743 y=2743 vy=2699 y=2699
d1=25.13 5=4345 ©=4345 51 =2513 5=2513
& =23.45 =2345  =2345




Table S2. 'H NMR assignment of mut3 0.8 mM (90% 10 mM phosphate buffer at pH 6.6,
10% D20) in the presence of 50 mM DPC micelles at 278 K

Phe 1 Ala2 Lys 3 Leu 4 Leu5 Ala6 Lys 7
NH=X  NH=79 NH=879 NH=794 NH=818 NH=824 NH=779
a=398  a=392  a=405 a=416 «a=419 «a=404  a=403
Bi =313 B=143 1 -185 p=18  p=172  p=155 B =2.01
B2=3.14 B2=185  y=147  y=150 B2=2.01
=727 v=145 & =091 & =091 v=155
€=732 5=160 =091 =091 5=1.70
=7 €=3.30 €e="?
Leu 8 Ala9 Arg 10 Arg11 " Leul2 Leu13
' NH=828 NH=875 NH=814 NH=779 NH=814 NH=801
a=406  a=392  a=416 a=417 a=417  a=414
B=179  B=151 Ba=? Ba=? B=186  p=184
v=1.49 Ba=? Ba=? y=151  y=155
d1=0.92 v=7? v=? 5 =095 & =092
& =097 5=? 5=? =091 =092
NHi=?  NHi=?
NH:= ?  NHs=?

Missing values are due to overlap or exchange with the solvent (exchangeable protons). Severe
broadening is observed for lysine and arginine side chains preventing their full assignment.



Table S3. 'H and *C NMR assignment of mut4 0.8 mM in 10 mM phosphate buffer pH 6.6,

10% D20, 278 K
Ala1l Ala 2 Lys 3 Leu 4 Leu5 Ala 6 Lys 7
'H NH=X NH=880 NH=8.72 NH=847 NH=8.58 NH=8.47 NH=8.55

x=407 a=431 «a=425 =435 a=435 a=430 «a=428
B=153 p=139 pi=178 B=162 p=162 p=139 p1=173

B=178 y=166 y=166 B=1.73
y=147 =095 =095 v =146
0=170 =089 =0.89 5=1.70
€=3.01 €=3.01

BC a=5179 «a=5258 «a=56.73 a=55.07 a=5535 «a=52.65 «=>56.62
p=19.72 [=19.37 B=3343 pP=4253 p=4253 [=19.37 [=33.31

v=2508 v=2720 v=27.20 v =25.08
5=2942 5=25.07 d1=25.07 5=29.42
€=4226 =23.66 02=23.66 €=42.26

Leu 8 Ala9 Lys 10 Lys 11 Leu 12 Leu 13

'H  NH=858 NH=867 NH=856 NH=845 NH=852 NH=8.49
a=435 a=426 a=426 =426 a=436 a=433
B=1.62 p=139 pi=178 FH=178 p=162 B=162

v =166 B2=178 P2=178 y=166 y=166
51=0.95 y=147 y=147 =095 =095
d2=0.89 5=170 =170 =0.89 5 =0.89

e=3.01 e=3.01

BC «=5535 a=5265 a=5661 a=5649 a=5510 «a=5521
B=4253 B=1937 P=3331 B=3343 B=4253 PB=42.53
v =27.204 v=2508 v=2508 y=27.20 y=27.20
d1=25.07 522942 ©=2942 ©=2507 5 =25.07
& =23.66 €=4226 €=4226 2=23.66 =23.66




Table S4. 'H NMR assignment of mut4 0.8 mM (90% 10 mM phosphate buffer at pH 6.6,
10% D20) in the presence of 50 mM DPC micelles at 278 K

Ala1l Ala2 Lys 3 Leu 4 Leu5 Ala 6 Lys 7

NH=X NH=812 NH-88 NH-839 NH=832 NH-832 NH-7.89
a=413  a=406 oa=416 oa=414  a=406  a=409  a=405

B=152 B=153 M=191 p=187 Pp=18  p=154 Pi1=2.04

B2=191  vy=168  vy=2? B2 = 2.04
y=151  &i=? =092 v=153
5=171 =2 =092 5=1.0
e=7? e="?
Leu8  Ala9  Lys10  Lys1l  Leul2  Leul3

' NH=832 NH=863 NH=795 NH=775 NH=8.09 NH=7.99
a=406  a=393  a=397 a=413  a=416  a=427

B=184  PB=150 Mi=195 P1=202 p=184 =182

v="2 B2=195  B2=2.02 y=2 v =182
d1=0.92 y=152 v=2 =091 5 =092
02=0.92 5=1.72 5=" %2=091 =092

€e="? € =7
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Figure S4. Occurrence of polar atom contacts (H-bonds and salt bridges) (A) and van der
Waals contacts (B) between mut3 and mut4 with DPC micelles calculated along MD simulation

trajectories.
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Figure S5. CD spectra of HB43 (A), mut3 (B), and mut4 (C) 10 pM in 10 mM phosphate buffer
at pH 6.6, in the absence (light green) and in the presence of increasing amounts of
POPC/POPS SUVs (0, 6.67 x 10¢, 1.33 x 10°, 2.00 x 105, 3.33 x 105, 4.67 x 10°, 6.00 x 105, 7.33 x 10,
8.67 x 105, 1.00 x 104, 1.13 x 104, 1.27 x 10¢, 1.40 x 104, and 1.53 x 10* M).
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Figure S6. Amide and aromatic regions of 'H,'H-NOESY NMR spectrum of mut3 and mut4
1.6 mM in 10 mM phosphate buffer at pH 6.6 (blue) and 310 K, in the presence of
DMPC/DHPC isotropic bicelles at a total lipid concentration of 100 mM. (A,B) Amide region
of mut3 (A) and mut4 (B) showing meaningful NOEs. (C,D) side-chain spectral regions of mut3
(C) where aromatic signals of phenylalanine (Phel) clearly show cross-peaks with the lipid

chains of bicelles, a phenomenon not observed for mut4 (D) due to the absence of this residue.



tHB43

mut4

mut3

VAN
LA
AN

10 5 o [ppml]

Figure S7. MAS 3P spectra of POPC/POPS (1:1) liposomes in the absence (blue) and the
presence of HB43 (green), mut3 (magenta), mut4 (black), and a more concentrated sample of
HB43 (yellow).
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Figure S8. Area per lipid (nm?) in bilayers containing POPC and POPS as calculated from
MBD simulations in the presence of eight peptides of mut3 (A,B) and mut4 (C,D). The average
value is shown in blue, while the upper and lower leaflet are shown in yellow and red,

respectively.
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Figure S9. Occurrence of polar atom contacts (H-bonds and salt bridges) and van der Waals
contacts between mut3 (top), mut4 (bottom), and POPC/POPS bilayers calculated along MD

simulation trajectories.
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FKALLKALKAKLL-NH2 (mut1)

mV
1 3 Det.A Ch1
750 =
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250-|
O YJ\AM
o 10 20 " 30 40 50 _
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Detector A Chl 210nm
Peak Purity Index Ret. Time Area Height Area % Height %
20.841 5065200 725793 97.472 97.346
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22.646 78835 14284 15177 1.916
5196547 745577 100.000 100.000

Figure S11. Analytical purity of mutl. HPLC C12 column (Phenomenex® C12, Jupiter 4 u
Proteo, 90 A, 250 x 4.6 mm) using a mixture of aqueous 0.1% (v/v) TFA (A) and 0.1% (v/v)
TFA in acetonitrile (B) as the mobile phase (flow rate of 1 mL/min) and employing UV

detection at 210 nm.




FAKLLAKLAKLLK-NH: (mut2)

1000
750
500

250

22.637

9
\

Det.A Ch1

0 1|0 2‘0 3‘0 4|0 5|0 )
min
Detector A Chl 210nm
Peak Purity Index Ret. Time Area Height Area % Height % |
22.637 7822238 924470 99.316 98.977|
22.879 53894 9558 0.684 1.023 |
7876132 934028 100.000 100.000|
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Figure S12. Analytical purity of mut2. HPLC C12 column (Phenomenex® C12, Jupiter 4 u
Proteo, 90 A, 250 x 4.6 mm) using a mixture of aqueous 0.1% (v/v) TFA (A) and 0.1% (v/v)
TFA in acetonitrile (B) as the mobile phase (flow rate of 1 mL/min) and employing UV
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Figure S13. Analytical purity of mut3. HPLC C12 column (Phenomenex® C12, Jupiter 4 u
Proteo, 90 A, 250 x 4.6 mm) using a mixture of aqueous 0.1% (v/v) TFA (A) and 0.1% (v/v)
TFA in acetonitrile (B) as the mobile phase (flow rate of 1 mL/min) and employing UV

detection at 210 nm.
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Figure S14. Analytical purity of mut4. HPLC C12 column (Phenomenex® C12, Jupiter 4 p
Proteo, 90 A, 250 x 4.6 mm) using a mixture of aqueous 0.1% (v/v) TFA (A) and 0.1% (v/v)
TFA in acetonitrile (B) as the mobile phase (flow rate of 1 mL/min) and employing UV

detection at 210 nm.




