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Table S1: List of peptides and their modifications.

"Peptide sequences: Amino acid residues are represented in single letter code; Ac = Acetylated N-
terminus; GSGSG = linker containing five amino acids; D-FFG = D-amino acid has been used for the first
phenyl alanine residue; Z-D-FFG = Z is carbobenzoxy attached to the N-terminus of the D-FFG sequence.

PPeptide types: FIP = Fusion Inhibitory Peptide; HRC= measles HRC derived peptide sequence starting
from residue 450 and ending at residue 485 in measles F protein;

‘PEG = polyethylene glycol; Chol = Cholesterol); 4(Peptide = HRC/ FIP-HRC/ FIP)

Peptide® Sequence of Peptide®
HRCis0.485 Ac-PPISLERLDVGTNLGNAIAKLEDAKELLESSDQILR-GSGSG-C
Monomer FIP-HRCas0.435 Z-D-FFG-GSGSG-PPISLERLDVGTNLGNAIAKLEDAKELLESSDQILR-GSGSG-C
FIP Z-D-FFG-GSGSG-C
Lipid-Peptide General Structure of Lipid-peptide Conjugate®
Conjugate
H RC450.435-Ch0|
Monomer FIP-HRC450.485-chol
Chol o
FIP-chol Peptide—)Lo
HRC450.435-PEG4-C|10|
‘Monomer FIP-HRCss50.435-PEG4-chol
PEG Chol o
. H
FIP-PEG,-chol Pep"deﬂn«"\/fo’\«)fl\o
o]
[HRCas0-485]2-PEG11 o 9 0 0
Dimer PEG ) /\(,0\/} )
[FIP-HRC4s0.485]2-PEG11 Pept'de‘&&/\)l\u 11HJI\/\N){J>>PGNMG
[FlP]z-PEGn (0] (o)
[HRC450.435-PEG4]2-ChO|
Dimer o o
H
PEG [FIP-HRCas0.485-PEGalo- | peptide N/\/\n«"\/(o/\)”m
Chol chol o (o] s H ]
N
o] o ~"o
§ _/
. N
[FIP-PEG4]-chol Peptlde_&z/\/\(‘)f \/*(o/\)flu
o)
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Synthesis of peptide-cholesterol:

General method to synthesize peptide-cholesterol conjugates (1):

DMSO:THF(1:1)
DIPEA
Room Temperature(RT) O~_OH
3h j\'\/ o
(o] * : N s\)Lo
i Peptide—
*Peptide-C + Br\)LO H

Z-D-FFG-GSGSG
or
*Peptide = Ac-PPISLERLDVGTNLGNAIAKLEDAKELLESSDQILR-GSGSG
or
Z-D-FFG-GSGSG-PPISLERLDVGTNLGNAIAKLEDAKELLESSDQILR-GSGSG

Scheme S1. Reaction scheme showing synthesis of peptide-cholesterol; *Peptide : C is cysteine in Peptide-
C; Amino acid residues are represented in single letter code; Ac = Acetylated N-terminus; GSGSG = linker
containing five amino acids; D-FFG = D-amino acid was used for the first phenyl alanine residue; Z-D-
FFG = Z is a carbobenzoxy residue attached to the N-terminus of the D-FFG sequence.

50 mg of peptide, dissolved in 500 uL of dimethylsulfoxide (DMSO), was added to bromoacetyl cholesterol
(1.1 equivalent) dissolved in 500 pL of tetrahydrofuran (THF), followed by the addition of N N-
diisopropylethylamine (DIPEA) (10 equivalent) to the solution. The solution was left stirring at room
temperature for 3 hours, then purified by Phenomenex Jupiter C4 LC column 300A (150 x 21.2 mm,
particle size 5 pm) using as eluents: (A) 0.1% trifluoroacetic acid in water and (B) 0.1% trifluoroacetic acid
in acetonitrile. The following linear gradient at a flow rate of 20mL/min was used: 50—70% (B) over 20
min, followed by 70-100% (B) in 3 min, and then a wash step at 100% (B) for 3 min. The desired peak was
collected and lyophilized to give the product as white powder which was confirmed by MALDI.
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Synthesis of FIP-HRC4so-4s5-chol:

FIP-HR Ciyso.435-chol was synthesized and purified following procedure (7). The HPLC trace of the reaction
mixture (retention time of the product — 13.1 min) and MALDI data of the product are shown below.

— Acetonitrile + 0.1%TFA

— Reaction mixture of FIP-HRCys0.4g5-chol FIP-HRCaso-4g5-chol
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Fig. S1: HPLC and mass analysis of FIP-HRC4s¢.4ss-chol (A) RP HPLC chromatogram of the reaction
mixture; (B) MALDI mass spectrum of FIP-HRCyso.4s5-chol [Calculated mass: 5,626.35; Observed mass:
5,628.30]
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Synthesis of HRC4s¢.435-chol:

HRC4s0.485-chol was synthesized and purified following procedure (7). The HPLC trace of the reaction
mixture (retention time of the product — 11.5 min) and MALDI data of the product are shown below.

(A) — Acetonitrile + 0.1%TFA (B)
_ — Reaction mixture of HRCys0.4g5-chol 20000+ HRC 450.485-chol
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Fig. S2: HPLC and mass analysis of HRC4so.4s5-chol (A) RP HPLC chromatogram of the reaction mixture;
(B) MALDI mass spectrum of HRC4so.435-chol [Calculated mass: 4,837.45; Observed mass: 4,836.36]
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Synthesis of FIP-chol:

FIP-chol was synthesized and purified following procedure (7). The HPLC trace of the reaction mixture
(retention time of the product — 24.2 min) and MALDI data of the product are shown below.

(A)
— Acetonitrile + 0.1%TFA
— Reaction mixture of FIP-chol
FIP-chol
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Fig. S3: HPLC and mass analysis of FIP-chol (A) RP HPLC chromatogram of the reaction mixture; (B)
MALDI mass spectrum of FIP-chol [Calculated mass: 1,378.05; Observed mass: 1,380.5]
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Synthesis of peptide-PEG4-cholesterol:

General method to synthesize peptide-PEG-cholesterol conjugates (2):

DMSO:THF(1:1)

DIPEA

Room Temperature(RT)
3h

H Q *Pe tidrn H /\,))OL
*Peptide-C + Br’\f"\/‘(o’\éfj*o P I‘s’\g Nl A
o 07OH

Z-D-FFG-GSGSG
or
*Peptide = Ac-PPISLERLDVGTNLGNAIAKLEDAKELLESSDQILR-GSGSG
or
Z-D-FFG-GSGSG-PPISLERLDVGTNLGNAIAKLEDAKELLESSDQILR-GSGSG

Scheme S2. Reaction scheme showing synthesis of peptide-PEGs-cholesterol; *Peptide : C is cysteine in
Peptide-C; Amino acid residues are represented in single letter code; Ac = Acetylated N-terminus; GSGSG
= linker containing five amino acids; D-FFG = D-amino acid was used for the first phenyl alanine residue;
Z-D-FFG = Z is a carbobenzoxy residue attached to the N-terminus of the D-FFG sequence; PEG =
polyethylene glycol.

50 mg of peptide, dissolved in 500 uL of dimethylsulfoxide (DMSO), was added to bromoacetyl cholesterol
(1.1 equivalent) dissolved in 500 pL of tetrahydrofuran (THF), followed by the addition of N N-
diisopropylethylamine (DIPEA) (10 equivalent) to the solution. The solution was left stirring at room
temperature for 3 hours, then purified by Phenomenex Jupiter C4 LC column 300A (150 x 21.2 mm,
particle size 5 pm) using as eluents: (A) 0.1% trifluoroacetic acid in water and (B) 0.1% trifluoroacetic acid
in acetonitrile. The following linear gradient at a flow rate of 20mL/min was used: 50—70% (B) over 20
min, followed by 70-100% (B) in 3 min, and then a wash step at 100% (B) for 3 min. The desired peak was
collected and lyophilized to give the product as white powder which was confirmed by MALDI.
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Synthesis of FIP-HRC4s¢.4s5-PEG4-chol:

FIP-HR C4s0.4s5-PEG4-chol was synthesized and purified following procedure (2). The HPLC trace of the
reaction mixture (retention time of the product — 13.0 min) and MALDI data of the product are shown
below.

(A) (B)

— Acetonitrile + 0.1%TFA

— Reaction mixture of FIP-HRC45¢.485-pegs-chol FIP-HRCas0-4a5-Pega-chol
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Fig. S4: HPLC and mass analysis of FIP-HRCys¢.43s-PEG4-chol (A) RP HPLC chromatogram of the reaction
mixture; (B) MALDI mass spectrum of FIP-HRC4s¢.455-PEG4-chol [Calculated mass: 5,872.75; Observed
mass: 5,873.93]
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Synthesis of HRCs9.435-PEGy4-chol:

HRC4s0.485-PEG4-chol was synthesized and purified following procedure (2). The HPLC trace of the
reaction mixture (retention time of the product — 15.9 min) and MALDI data of the product are shown

below.
(A)

— Acetonitrile + 0.1%TFA

— Reaction mixture of HRCy450.485-p€g4-chol
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Fig. S5: HPLC and mass analysis of HRCas0.4s5-PEGs-chol (A) RP HPLC chromatogram of the reaction
mixture; (B) MALDI mass spectrum of HRCyso.4s5-PEGs-chol [Calculated mass: 5,083.85; Observed mass:

5,083.63]

S9



Synthesis of FIP-PEGy-chol:

FIP-PEG4-chol was synthesized and purified following procedure (2). The HPLC trace of the reaction
mixture (retention time of the product — 23.6 min) and MALDI data of the product are shown below.

(A)
— Acetonitrile + 0.1%TFA
— Reaction mixture of FIP-peg,-chol
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Fig. S6: HPLC and mass analysis of FIP-PEGs-chol (A) RP HPLC chromatogram of the reaction mixture;
(B) MALDI mass spectrum of FIP- PEGs-chol [Calculated mass: 1,378.05; Observed mass: 1,380.5]
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Synthesis of [peptide-PEGu],-cholesterol:

General method to synthesize [peptide-PEG,],-cholesterol conjugates (3):

*Peptide-C +

DMSO:THF(1:1)

DIPEA

Room Temperature(RT)
3h

“Peptide—N ‘&\/\ﬂ \/~( ’\)JLH—\
*Peptide-HN _&\/\ﬂ \/~( /\)JL _)

Z-D-FFG-GSGSG
or
*Peptide = Ac-PPISLERLDVGTNLGNAIAKLEDAKELLESSDQILR-GSGSG
or
Z-D-FFG-GSGSG-PPISLERLDVGTNLGNAIAKLEDAKELLESSDQILR-GSGSG

Scheme S3. Reaction scheme showing synthesis of [peptide-PEGa]>-cholesterol; *Peptide : C is cysteine in
Peptide-C; Amino acid residues are represented in single letter code; Ac = Acetylated N-terminus; GSGSG
= linker containing five amino acids; D-FFG = D-amino acid was used for the first phenyl alanine residue;
Z-D-FFG = Z is a carbobenzoxy residue attached to the N-terminus of the D-FFG sequence; PEG =

polyethylene glycol.

50 mg of peptide, dissolved in 500 uL of dimethylsulfoxide (DMSO), was added to bromoacetyl cholesterol
(0.5 equivalent) dissolved in 500 pL of tetrahydrofuran (THF), followed by the addition of N N-
diisopropylethylamine (DIPEA) (10 equivalent) to the solution. The solution was left stirring at room
temperature for 3 hours, then purified by Phenomenex Jupiter C4 LC column 300A (150 x 21.2 mm,
particle size 5 pm) using as eluents: (A) 0.1% trifluoroacetic acid in water and (B) 0.1% trifluoroacetic acid
in acetonitrile. The following linear gradient at a flow rate of 20mL/min was used: 30—-80% (B) over 20
min, followed by 80-100% (B) in 3 min, and then a wash step at 100% (B) for 3 min. The desired peak was
collected and lyophilized to give the product as white powder which was confirmed by MALDI.
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Synthesis of [FIP-HRC4s¢.4s5-PEGg]2-chol:

[FIP-HR Cys0.485-PEG4]2-chol was synthesized and purified following procedure (3). The HPLC trace of the
reaction mixture (retention time of the product — 12.6 min) and MALDI data of the product are shown
below.

(A) — Acetonitrile + 0.1%TFA (B)
— Reaction mixture of [FIP-HRC50.455-pP€galo-chol 30000 [FIP-HRC450.485-Pega]2-chol
e 11,738.
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Fig. S7: HPLC and mass analysis of [FIP-HRC4s.4s5-PEG4]2-chol (A) RP HPLC chromatogram of the
reaction mixture; (B) MALDI mass spectrum of [FIP-HR Cyso.4s5-PEG4]2-chol [Calculated mass: 11,740.20;
Observed mass: 11,738.96]
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Synthesis of [HRC4s¢-4s5-PEGg4]2-chol:

[HRC4s0-485-PEG4]2-chol was synthesized and purified following procedure (3). The HPLC trace of the
reaction mixture (retention time of the product — 11.0 min) and MALDI data of the product are shown
below.

(A) (B)

— Acetonitr”e + 01 D/OTFA [HRC450_485-peg4]2-choI

. . 10,163.88

— Reaction mixture of [HRC45q.485-peg4]o-chol 300001
g 2000+ - 100 2 A
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X 60 F  E
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tw 1000+ © 2 10000
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2 0 . 0 ; 8000 10000 12000 14000
© T T
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Fig. S8: HPLC and mass analysis of [HRC4so.4s5-PEG4],-chol (A) RP HPLC chromatogram of the reaction
mixture; (B) MALDI mass spectrum of [HRC4s0.485-PEG4]2-chol [Calculated mass: 10,162.40; Observed
mass: 10,163.88]
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Synthesis of [FIP-PEGy4],-chol:

[FIP-PEGy4]2-chol was synthesized and purified following procedure (3). The HPLC trace of the reaction
mixture (retention time of the product — 23.5 min) and MALDI data of the product are shown below.

(A) (B)

— Acetonitrile + 0.1%TFA

— Reaction mixture of [FIP-peg,],-chol
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Fig. S9: HPLC and mass analysis of [FIP-PEG4],-chol (A) RP HPLC chromatogram of the reaction
mixture; (B) MALDI mass spectrum of [FIP-PEG4]z-chol [Calculated mass: 3,243.6; Observed mass:
3,247.50]
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Synthesis of [peptide],-PEGi:

General method to synthesize [peptide],-PEG; conjugates (4).

! J io
°\/>~
*Peptide-C = Wu/\’( 11” N
(o]

o

DMSO:THF(1:1)

DIPEA

Room Temperature(RT)
3h

H (o) (0] (0] o H
*Peptide—N WN/\GO\/}NJ\/\ﬁ N—*Peptide
S S
I\ H 11H /I
0” oH 0 0” oH

(o)

Z-D-FFG-GSGSG
or
*Peptide = Ac-PPISLERLDVGTNLGNAIAKLEDAKELLESSDQILR-GSGSG
or
Z-D-FFG-GSGSG-PPISLERLDVGTNLGNAIAKLEDAKELLESSDQILR-GSGSG

Scheme S4. Reaction scheme showing synthesis of [peptide].-PEGi:; *Peptide : C is cysteine in Peptide-
C; Amino acid residues are represented in single letter code; Ac = Acetylated N-terminus; GSGSG = linker
containing five amino acids; D-FFG = D-amino acid was used for the first phenyl alanine residue; Z-D-
FFG =Z is a carbobenzoxy residue attached to the N-terminus of the D-FFG sequence; PEG = polyethylene
glycol.

50 mg of peptide, dissolved in 500 uL of dimethylsulfoxide (DMSO), was added to bromoacetyl cholesterol
(0.5 equivalent) dissolved in 500 pL of tetrahydrofuran (THF), followed by the addition of N N-
diisopropylethylamine (DIPEA) (10 equivalent) to the solution. The solution was left stirring at room
temperature for 3 hours, then purified by Phenomenex Jupiter C4 LC column 300A (150 x 21.2 mm,
particle size 5 pm) using as eluents: (A) 0.1% trifluoroacetic acid in water and (B) 0.1% trifluoroacetic acid
in acetonitrile. The following linear gradient at a flow rate of 20mL/min was used: 15-45% (B) over 20
min, followed by 45-100% (B) in 3 min, and then a wash step at 100% (B) for 3 min. The desired peak was
collected and lyophilized to give the product as white powder which was confirmed by MALDI.
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Synthesis of [FIP-HRC450-485]2-PEG11:

[FIP-HR Cys0.485]2-PEG11 was synthesized and purified following procedure (4). The HPLC trace of the
reaction mixture (retention time of the product — 22.6 min) and MALDI data of the product are shown
below.

— Acetonitrile + 0.1%TFA

(A) _ Reaction mixture of [FIP-HRCas0.456lo-P691 (B)

15000+

[FIP-HRCys0.485]2-Peg 11
5 30007 100 o —_ [FIP-HRC 450.485]2-Peg11
S > s 11,244.50
= v [feo 3 = 10000
c o g
S 2000 El P
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§ 1000 o £
3 L S
‘8' L1 20 i
S o+ . A . L o > 0 i i
5 10 20 10000 11000 12000 13000 14000
Time (min) m/z (Da)

Fig. S10: HPLC and mass analysis of [FIP-HR C4so.435].-PEG11 (A) RP HPLC chromatogram of the reaction
mixture; (B) MALDI mass spectrum of [FIP-HRCas.485].-PEG1; [Calculated mass: 12,246.42; Observed
mass: 12,244.50]
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Synthesis of [HRC450-485]2-PEG11:

[HRC4s0.485]2-PEG11 was synthesized and purified following procedure (4). The HPLC trace of the reaction
mixture (retention time of the product — 19.8 min) and MALDI data of the product are shown below.

— Acetonitrile + 0.1%TFA
(A) — Reaction mixture of [HRCys50.485]2-Peg11

[FIP-HRC 450.48512-Peg 11
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©
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Intensity [
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20000+

10000+

[HRC450.485]2-peg11
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!

A

8000 10000 12000
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Fig. S11: HPLC and mass analysis of [HRC4s0.435]>-PEG11 (A) RP HPLC chromatogram of the reaction
mixture; (B) MALDI mass spectrum of [HRC4so.435]2-PEG1; [Calculated mass: 9,668.62; Observed mass:

9,666.59]
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Synthesis of [FIP],-PEG1;:

[FIP].-PEG; was synthesized and purified following procedure (4). The HPLC trace of the reaction mixture
(retention time of the product — 22.4 min) and MALDI data of the product are shown below.

(A) (B)
— Acetonitrile + 0.1%TFA
— Reaction mixture of [FIP],-pegq4

20000
= 2000~ -100 [FIP]>-pegq
=}
: (FIPIfpegq, i — 150004 2,751.50
£ -80 2 3
£ 1500 2 S
o
pe F60 = 2 10000-
+ 1000- By 2
8 -40 + 9
S 5004 e £ 5000-
2 s F20 3
5 |
% 0 T —L T A 0 ; 0 T T 1
0 10 20 2000 2500 3000 3500 4000
Time (min) m/z (Da)

Fig. S12: HPLC and mass analysis of [FIP],.-PEG;; (A) RP HPLC chromatogram of the reaction mixture;
(B) MALDI mass spectrum of [FIP],-PEGy; [Calculated mass: 2,749.82; Observed mass: 2,751.50]
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s e E
'E 75 EEJE&GSZZS g = :.'Eémesi:f
g = cre g - cHE
3 T3 3
o . [ . o . L]
® =
. ‘_;—bﬁébjr;% I’\i/Elf_l—!—;
& & & o ~ » & & & o » >
o o o o
Concentration (nM) Concentration (nM)
B)
Peptide Therapeutic Index
FIP-HRC 450.485 >5
FIP-HRC 459.455 (N0 GSGSG) >7
N-Maleimide
FIP (no GSGSG) >5
FIP Commercial >0.5
FIP-HRC ;50.45-Chol >30
Monomer chol FIP-HRC 45.455-chol (no GSGSG) >40
FIP-chol >0.5
HRC 450.455-PEG 4-chol >40
FIP-HRC 45y.455-PEG ~chol >32
Monomer PEG chol FIP-HRC 459.455-PEG ,~chol (no GSGSG) >25
FIP-PEG,-chol >1
FIP-PEG ,-chol (no GSGSG) >7
HRC50.455-PEG; >1
FIP-HRC 459.4g5-PEG 4 >17
Dimer PEG FIP-HRC 459.455-PEG; (N0 GSGSG) >7
FIP-PEG,, >0.5
FIP-PEG,, (no GSGSG) >7
[HRC 45.455-PEG J,-chol >20
[FIP-HRC 459.455-PE G ,],-chol >250
Dimer PEG chol [FIP-HRC ;55 455-PEG,J,-chol (no GSGSG) >55
[FIP-PEG,],-chol >15
[FIP-PEG J,-chol (no GSGSG) >5

SFig 13. MeV peptides toxicity. MTT assay was used to determine the toxicity of the indicated peptides
in HEK 293T cell cultures. The peptide was added to the media at several concentration up to SuM. Cell
viability was determined after 24h. The peptides were not toxic at the concentrations tested (no peptide
reached 50% toxicity, panel A). Based on the ICso we calculated the minimal therapeutic index for each
peptide (Panel B).
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Dynamic light scattering (DLS):

Lipid-peptide conjugates were dissolved in 100% DMSO to prepare ImM stock solution. For dynamic light
scattering (DLS), conjugate solutions with 5 uM concentration were prepared from stock solution using
water. All the samples were filtered through 0.2 micron filter paper to eliminate presence of any large
particle. Measurements were performed in a Malvern Zetasizer Nano and consisted of 3 individual runs,
each corresponding to an averaged autocorrelation curve obtained from 15 repeated sample scans.

— Particle size of [HRCy50.455-peg4]>-chol ~ 140 nm
— Particle size of [FIP-HRC,5.455-peg4]>-chol ~ 60 nm

20+
o 15-
X
()
E 10+
o
>

5_

O I I I 1

1 10 100 1000 10000

Size, nm

SFig. 14: Volume distribution data of [HRC450-485-PEGu],-chol and [FIP-HRC4so-435-PEG4]>-chol in
DLS; Attenuator (gain) (Count Rate) for [FIP-HR Cyso-435-PEG4]2-chol: 9, (159.6); Attenuator (gain) (Count
Rate) for [HRC450-485-PEG4]2-Ch01: 8, (2844)
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STable 2. Inhibitory activity of FIP, HRC, and FIP-HRC peptides in fusion assays (extended version).
The beta-galactosidase complementation-based fusion assay was performed as described previously.
Briefly, HEK 293T cells transiently transfected with either nectin-4 or CD150 and the omega reporter
subunit (“target cells”) were incubated for the indicated period with cells co-expressing viral glycoproteins
(H and F) and the alpha reporter subunit (“effector cells”), in the presence or absence of fusion inhibitor
peptides. In the absence of peptides the fusion between the target and effector cells permits reconstitution
of the beta-galactosidase activity, which is quantified using the luminescence based kit Galacto-Star™ [3-
Galactosidase Reporter Gene (ThermoFisher, US). In the presence of peptides fusion is reduced, with
resultant reduction in beta-gal activity. Data are means (+ SE) from at least three experiments.

Peptide Nectin 4 CD150
ICs0 ICs0 ICso ICs0
HRCuaso485 >10000 >10000
HRCusocrass >10000 >10000
HRCuas1.485 >10000 >10000
HRCust.cs4ss >10000 >10000
Monomer HRCus3478 >10000 >10000
HRCassce47s >10000 >10000
FIP-HRCaso.485 4250 + 815 >10000
FIP-HRCso-485 (no 65GSG) 2768 + 1645 | 6371 + 4185
FIP 9717 £2730 |  >10000
FIP Commercial >10000 >10000
3g >10000 >10000
FIP-HRCasos8s >1000 >1000 >1000 >1000
N-Maleimid FIP-HRCaso4s5 (no GSGSG) >700 >1000 >1000 >1000
FIP (no 65656) >1000 >1000 >1000 >1000
HRCasosss-chol 103 £ 11 -
HRCus1.4s5-chol 180 + 15 1450 + 50
HRCua43478-chol 3300 + 380 >10000
FIP-HRCasoss-chol 155 + 20 630 + 250 185146 | 845+27
Monomer Chol FIP-HRCs0.485-Chol (no GsGsG) 114 + 40 425+ 70 71165 389 + 22
FIP-chol >10000 >10000
FIP-chol (no Gs656) >1000 >1000 >1000 >1000
Chol-HRCso.crass 4560 + 950 >10000
Chol-HRCst.cses 2745130 | 816545
Chol-HRCass.ce47s 7635 + 450 >10000
HRCuasoss5-PEGa-chol 125+ 11 860 + 80
HRCas1.485-PEGas-chol 140 + 57 791 + 293
HRCas3.47-PEGa-chol 145 + 50 1625 + 155
FIP-HRCusoss5-PEGa-chol 155+ 17 550 + 145 124+ 12 | 618178
Monomer PEG Chol | FIP-HRCso.4s5-PEGa-chol (no csasc) 200 + 60 761+ 214 79133 278 +27
FIP-PEG:-chol 4005+ 1083 | 7615+ 13
FIP-PEG:-chol (no Gsas6) >700 >1000 >400 >900
Chol-PEGs-HRCasoss >5000 >9000
Chol-PEGs-HRCas1.486 >3000 >6000
Chol-PEGs-HRCs3.478 >10000 >10000
[HRCas0485)-PEG1s >4000 >10000
[HRC4s1.486)-PEG11 >10000 >10000
[HRCus3478]-PEG11 >10000 >6000
[FIP-HRCusoasl-PEG1s 287 + 31 2292+ 147 | 283+165 | 945195
Dimer PEG [FIP-HRCaso485)-PEG 11 (0 GsGs6) >700 >1000 517+105 | >1000
[FIP)-PEG;; >10000 >10000 >1000 >1000
[FIP}-PEG11 (o GsGs6) >700 >1000 >600 >1000
PEG1-[HRCasoss)z >10000 >10000
PEG1i-[HRCas1.488)2 >10000 >10000
PEG11-[HRCus3.478)2 >8000 >10000
[HRCus0.485-PEGalz-chol 250 + 10 400 + 38 10065 | 700 30
[HRCus1.486-PE GaJo-chol 158 + 72 1053 + 534
[HRC43.476-PEGal2-chol 285+ 157 | 4397 + 1783
[FIP-HRCaso4s5-PEGa)z-chol 20+ 10 100 + 40 26+ 12 125+ 10
Dimer PEG chol [FIP-HRCaso-185-PEGa]~chol (o sesa) 90 + 60 6112 142 +37
[FIP-PEG].-chol 300 + 50 1850+20 | 510+360 | 930 + 60
[FIP-PEGs]2-chol (m 6s6sc) >1000 >1000 >700 >1000
Chol-{PEGs-HRCusosss)z >1000 >6000
Chol-[PEGs-HRCus1.4s6)2 414 £ 100 >4000
Chol-{PEG4+-HRCua3473)z >6000 >10000
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STable 3. Stabilization properties of FIP, HRC, and FIP-HRC peptides (extended version). The
thermostability assay was performed as described previously. Briefly, HEK 293T cells were transfected
with viral glycoprotein constructs and left overnight at 37°C. After a brief incubation on ice, the cells were
treated with several concentrations of the peptides (1, 10, 100 and 1000 nM) and then subjected to
incubation at 55°C for 10°. The cells were then incubated with mouse monoclonal antibodies that recognize
the prefusion conformation of MeV F (1:1000) for 1h on ice. Cells were washed with PBS and then
incubated for 1h on ice with anti-mouse secondary antibody (1:500, Alexa Fluor 488 goat). Percentages of
prefusion signal were determined using Cell Profile software. Data (unless for °=5 replicates and §=6
replicates) are from three independent experiments.

Peptide SCso SCa0
HRCa4s0-485 > 700 >1000
Monomer FIP-HRCas0-485 >1000 >1000
FIP 720+ 6 900 + 35
FIP Commercial >1000 >1000
3g >1000 >1000
FIP-HRCas0-485 >1000 >1000
N-Maleimide FIP-HRCa450-485 (no GsGsG) >1000 >1000
FIP (no GSGSG) >1000 >1000
FIP-HRCa4s0-485-chol 274 £ 179 >540
FIP-HRCas0-485-chol (no GsGsa) 101+ 74 460 £ 218
Monomer Chol | FIP-chol >1000 >1000
FIP-chol (no Gsese) >1000 >1000
HRCa4s0-485-PEGa-chol >1000 >1000
FIP-HRCas0-485-PEGas-chol 273 +182 610 + 34
Monomer PEG | FIP-HRC4s0-485-PEGa-chol (no Gsesa) 256 + 110 652 + 158
Chol FIP-PEGs-chol >1000 >1000
FIP-PEGa4-chol (no csGsa) >1000 >1000
[HRC450-485]2-PEG11 >1000 >1000
[FIP-HRCas0-485]2-PEG11 § 305+ 93 >1000
Dimer PEG [FIP-HRCas50-485]2-PEG11 (no GsGsG) >630 >1000
[FIP]-PEG11 262 + 247 >730
[FIP]2-PEG11 (no GsGsa) >1000 >1000
[HRCas0-485-PEGa]2-chol >1000 >1000
[FIP-HRCas0-485-PEGa]2-chol § 38+12 80+ 20
Dimer PEG Chol | [FIP-HRCas0485-PEGa]2-chol (no cscsc) 23+13 100 + 46
[FIP-PEGa4]2-chol § 233 + 66 320+ 150
[FIP-PEGa4]2-chol (no Gsasa) >1000 >1000
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Anti HRC antibody
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Anti measles F antibody (pre-fusion epitope)

>

SFig. 15. The FIP-HRC peptide targets MeV F expressing cells. Localization of [FIP-HRC-PEGg]>-chol
peptide in HEK 293T cells. HEK 293T cells expressing MV F were incubated with peptide (1000nM) for
60 min at 37 °C. F protein and HRC-FIP peptide were stained with Alexa Fluor 488 (green, x-axis) and
Alexa Fluor 594 (red, y-axis), respectively. Representative of three separate experiments. For the FIP-HRC
with cholesterol, the HRC signal is directly proportional to the F signal suggesting that the FIP-HRC is
targeted to the F-expressing cells. FIP alone (without cholesterol) localizes the HRC to F expressing cells
but with lower HRC signal. When lipid is present but FIP is missing the HRC is not as specifically localized
to the F-expressing cells. Data from three separate experiments.
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SFig.16 Specificity of MeV lipopeptides. (A) HEK 293T cells expressing viral glycoprotein (RSV F) and
the alpha reporter subunit of beta-gal (“effector” cells) were incubated for 1 h at 37°C with [FIP-HRC-
PEGa],-chol, [HRC-PEGg4]z-chol, [FIP-HRC],-PEG;,[HRC],-PEG;; and RSV inhibitor at the indicated
concentrations (x-axis). After 1h the cells were washed with DPBS to remove unbound peptide and the
cells were incubated with cells expressing the omega reporter subunit of beta-gal. (B) The same process
was repeated with 293T cells expressing the omega reporter subunit of beta-gal (“target” cells) and after 1h
the cells were washed with DPBS and incubated with the “effector” cells. A quantitative cell-cell fusion
assay based on [-galactosidase (B-gal) complementation was performed to measure fusion after 6h.
Incubation of [FIP-HRC- PEGu],-chol (blue line) with effector or target cells reduced fusion, although it
was removed prior to the assay. MeV lipopeptides did not block RSV fusion, while the RSV-specific
compound inhibited RSV fusion after pre-incubation with effector cells, as expected.
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Anti measles F
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SFigl7. The localization of [FIP-HRC],-PEGy; peptide in HEK 293T cells. HEK 293T cell cultures
expressing MeV F were incubated with the peptide (1000 nM) at 37 °C for 60 min. F protein and HRC-FIP
peptide were stained with Alexa Fluor 488 (green) and Alexa Fluor 594 (red), respectively. Yellow staining
(merge image) indicates F protein and FIP-HRC peptide colocalization. Co-incubation in the presence of
100uM of 3g prevented F specific localization.
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SFig. 18. [FIP-HRC-PEGg],-chol prevents F activation by interaction with HRC domain (A) [FIP-
HRC-PEGy];-chol peptide prevents F activation. HEK 293T cells co-expressing H-HN T193A (a
chimeric binding protein containing the MeV stalk and the HPIV3 head that binds sialic acid receptors and
triggers MeV F) and MeV F (S262R, an easily activated F) were allowed to bind to sialic acid receptor-
bearing red blood cells (RBCs) at 4°C. Upon transfer to 37°C, media containing the indicated compound
or peptide (x-axis) were added for 60’, and then 10mM zanamivir was added to release the RBCs that were
reversibly bound (i.e., bound only by H-HN and not by F insertion). RBCs that are reversibly bound by
HN-receptor interaction (red), irreversibly bound by F insertion (blue), or fused (black) were quantified.
The ordinate values are means (+ SE) of results from triplicate experiments. [HRC-PEGg4],-chol blocks
fusion after F insertion into the target cell (irreversibly bound, blue). [FIP-HRC-PEG4],-chol blocks at the
pre-fusion state (reversibly bound, orange). Zanamivir released all the RBC when added at the beginning
of the 37°C incubation. (B) [FIP-HRC-PEGg4]:-chol peptide interacts with HRC domain. HEK 293T
cells transiently transfected with nectin-4 and the omega reporter subunit of beta-gal (“target cells”) were
incubated with cells co-expressing viral glycoproteins H and F wild type or MeV F bearing L454W
mutation and the alpha reporter subunit of beta-gal (“effector cells”) in the presence or in absence of the
indicated peptides. In the absence of peptides, fusion between the target and effector cells permits
reconstitution of beta-galactosidase activity, quantified using the luminescence-based kit, Galacto-Star™
B-Galactosidase Reporter Gene (ThermoFisher, US). The [FIP-HRC-PEG.],-chol peptide exhibits the most
potent inhibitory activity against membrane fusion mediated by MeV F_wild type. The [HRC-PEGg4]2-chol
peptide has successfully inhibited similar MeV variants (F_1L454W). The data presented is the mean of
three independent experiments (+ SE).
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