WO 2023/039474 PCT/US2022/076114

1/41

SARS-CoV-2 Viral fusion mechanism

Peptide inhibition

SUBSTITUTE SHEET (RULE 26)



WO 2023/039474 PCT/US2022/076114

2/41

>(HD43416 (L=1273)

MEVELVLELPLVSSQUYNL TTRTOQLPPAYTNSE TRGVYYPDKVERSSVLHS
TQOLFLPFFONYTWFHATHYSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TRGWIFGTTLDSKTOSLL TVNNATNVY IKVCEFGFCNDPERLGVYYHKNNK
SWMESEFRVYSSANNCTFEYVSOPHLUMDLEGKQGNFKNLREFVFKNIDGY
FKIYSKHTPINLVRDLPOGFSALEPLVDLPIGINITRFOTLLALHRSYLT
PGDSSSGWTAGAAAYYVGYLOPRTFLLKYNENGTITDAVDCALDPLSETK
CTLKSFTVEKGIYQTSNFRVOPTESTVRFPNITNLCPFGEVENATRFASY
YAWNRKRISNCVADYSVLYNSASFSTRKCYGVSP TKINDLOR TNVYADSH
VIRGDEVRQIAPGUTGKIADYNYKLPODF TGCVIAWNSNNLDSKVGENYN
YLYRLFRKSNLKPFERDISTEIYQAGSTPUNGVEGFNCYFPLASYGFQPT
NGVGYQPYRVYVLSFELLHAPATYCGPKKS TNLVKNKCVNFNFNGLTGTG
YLTESNKKFLPFQOFGRODIADTTDAVRDPOTLEILDITPCSFGGYSVITP
GTNTSNQVAVLYQDYNCTEVPVATHADQL TPTWRVYSTGONVFGTRAGCL
TGAEHVANSYECDIPIGAGICASY(QTUTNSPRRARSVASQSTIAYTMSLG
AENSVAYSNNSTATPTNFTISVITEILPYSMIKTSVBCTMY ICGDSTECS
NLLLOYGSFCTOLNRALTGIAVEGDKNTQEVFAQVKOIYKTPPIKDFGGE
NFESOQILPDPSKPSKRSFIEDLLENKVTLADAGH IKQYGDCLGDIAARDLE
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALGIPFAM
OQMAYRFNGIGVTONVLYENQKL TANGFNSATGKIQDSLSSTASALGKLOD
VYNONAGALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVOIDRLITGR
LOSLOTYVTQOUIRAAETRASANLAATKMSECVLGOSKRVDFCGKGYHLM
SFPOSAPHGVVFLHVTYVPAQEKNF TTAPATCHDGKAHFPREGVFVSNGT
HWFVTOQRNFYEPQIITTONTFVSGNCOVVIGIVANTYYDPLOPELDSFKE
ELDKYFKNHTSPOVDLGDISGINASVVNIQKE TDRLNEVAKNLNESLIDL
QELGKYEQY TKWPWY TWLGF TAGL TATVMYT IMLCCMTSCOSCLKGCCSC
GSCCKFDEDDSEPVLKGVKLHYT

(SEQ ID NO: 1)
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HR1

)

SEQIDNO:2
G12-TONYLYENOKLTANO FHSATGKTODSLOSTASALGKLADVYKONAGALNTLYRALSSNFG
TONVLYENGK TANOFN AT 045U T ALGKLODVUN QNAQALT YKGLISNEG)
804-TONYLYENQRQTANOFHKALSOL (}ESLT_SHLGE\ (DVVRQNAQALNTLVKOLSSNFG
SEQIDNOTZ

Z

HR2
SEQIDNO:3
1163-DYOLEDISGINASYYNIGKEIDRUNEVAKNLNESLIDLQELGKY EQY IRKP-12 {SARS-Cov-2)
DYOLGDISGINASYYNI QS\EID?HE‘AP\ LNESLIDLOELGKYEQYIKKP Homology
1145-DYOLGDISGINASYYNIGKEIDRLNEVAKNLNESLIDLQELGKYEQY TKKP-1195 (SARS, ¢.2004}
SEQIDNOTY

FiG. 4
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i, i+3

N (R) H2N

HQN\<4\ H (S) o FoN }h\OH F‘L oH
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27 )
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i, i+3 and i, i+3
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@ Ala point mutant scan @ Differential staple placement
B e

B

XXXXXXXXXXXXX)E(XXX)E(XXXXXXX
XXXXAXXXXXXXFXXXFXXXXXXXXX
XXXXXAXXXXXXX*FXXXFXXXXXXX -
- XXX XAXXXXXXX XXX T XXXXX - -

B e o B

@ N- and C-terminal deletions/additions/derivatizations

FIG.8
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1179-IQKEIDRLNEVAKNLNESL-1197 (SEQ ID NO: 4)

Interacting Surface

FIG.9
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Jeq 5eq

I T
Sk ™ HO S
; DCM (0.1M) 2hr then A for 30 min
A 2)TFA 2 vol)

30min, RT
2¢eq 3eq
" ~L 3\/ KOtBu O
HOW Ao B PN
THjt : THF (0.1M) overnight {:Elf'
S / X
A 2) TFA (2 vol)
30min, RT
G, 10
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0 !
K-"i\ N&‘\\\W N
SEQ ID NO: 74 T

Fmoc-DISGINASVVNIQSEIDRLNXVAKNLNESLIDLQELG /

1
2
3
4

piperidine then Ac,O
H,oNNH, in DMF (5x 10min)
Fmoc-PEG4-CO5H
Grubbs (1)... for stapled peptides (3x 2hr)
- H
M L'{\ n‘\WN O
SEQID NO: 74 Hﬁﬁ o
. D N e ~N
Ac-DISGINASVVYNIQBE IBRLNXVAKNLNESLIDLQELG L\‘

— — —— —

1) piperidine

¥ HATU, DIEA, DMF/DCM
3) TFA cleavage

0 H

SEQID NO: 74 HZN&»@‘WN\ii
Ac-DISGINASVUNIQSE LORLNXVAKNLNESL IDLQELG ™ ~g

FiG. 11A
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0 H
N)i\\s.\“w N
SEQIDNO: 74 TR

Fmoc-DISGINASVVNIQSEIDRLNXVAKNLNESLIDLQELG 4

piperidine then Ac,O
HoNNH, in DMF (5x 10min)
Fmoc-PEGg-CO,H

Grubbs (1)... (3x 2hr)

~— —— — e

1
2
3
4

_‘\\WN
SEQ ID NO: 74 NJ\ \f\/ q
Ho A
Ac-DISGINASVVNIQRE IR, KXVAKNLNESL IDLQELG 0

s

1) piperidine

L ~ FrocHN ™ f)

b U

HO bl B L0
¥ HATU, DIEA, DMF/DCM

3) TFA cleavage

SEQ ID NO: 74 H, f\’u\ WN

Ac-DISGINASVVNIQBEIDRLNXVAKNLNESLIDLQELG . \i\/Owgmbmp

N

FiG. 11B
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i, i+7 Stapled Core Template Sequence plus N- and C-Terminal Extensions {aa 1168-1205)
and C-terminal derivatization with PEG-thiocholesterol or PEG-cholesters! molety:

DISGINASYYNIOKETDRUNEVAKNLNESLIDLGEL (SEQ ID NO: 5)  Unstapled
DISGINASVYNIQKEIDRLNEVAKNLNESLIDLGEL GK* (SEQ ID NO: 6)  Unstapied
DISGINASYV BTCKETDXLNEVAKNLNESL IDLOEL GK* (SEQ 1D NO: 7)  Staple A
DISGINASVYNBOKE TDRXNEVAKNLNESLIDLOELG K* (SEQ 1D NO. 8) Staple B
DISGINASVYNT BKETDRLXEVAKNLNESLIDLOELG K* (SEQ 1D RO: 9)  Staple

DISGINASVYNIQAETDRLNXVAKNLNESLIDLQELG (SEQ ID NO: 10) Staple
DISGINASVYNIOK BIDRLNE XAKNLNESLIDL QFEuK* (SEQ 1D NO: 11) Staple
DISGINASVVYNIOKE BORLNEVXKNLNESLIDLGELGK* (SEQ 1D NO: 12) Staple
DISGINASVYNIOKET 8RLNEVAXNLNESLIDLQELGK* (SEQ ID NO: 13) Staple
DISGINASVYNIOKEID BLNEVAKXLNESLIDLQELGK* (SEQ ID NO: 14) Staple
DISGINASVYNIOKETDR BNEVAKNXNESLIDLQELGK* (SEQ 1D NO: 15) Staple
DISGINASVYNIOKETDRL EVAKNL XESLIDLQELGK® (SEQ 1D NO: 16) Staple
DISGINASVYNIOKETDRLN BVAKNLNXSLIDLOELGK* (SEQ ID NO: 17) Staple
DISGINASVYNIOKETDRLNE GAKNLNEXL IDLOELGK* (SEQ ID NO: 18) Staple
DISGINASVYNIOKETDRLNEY SKNLNESXIDLOELGK* (SEQ ID NO: 19) Staple
DISGINASYVYNIOKETDRUNEVA BNLNESLXDLOELGK® (SEQ 1D NO: 20) Staple
DISGINASVVNIOKEIDRLNEVAX GLNESLIXEQELGK® (SEQ 1D NO: 21) Staple

0
\E(\,{G\/}N,ﬁ\,s ~
0 A

OR

n=1-36

FIG. 12
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y HR2-PEG4-thiochol
SEQ ID NO: 6

-
e

G
v

T 1 m ]

o o o =) o
< ™ N -

S||99 9AIISOd-SNIIA/UDAIL) #

> ® 20 o) (D D (O O
ICASASNCRUAAN

[peptide], uM

Pseudovirus: Wuhan-Hu-1
Cells: 293T-ACE2

Time: 72 h

FiG. 13
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Hydrophobic Contact Surface

X
NN

0

SEQ ID NO:1 )
SEQ ID NO:17
Hydrophilic Surface
FiG. 188
IC50, M
-#~ Omicron variant B.1.1.529.1 4.2x108
. 125
X
1) 100
3
T 75-
o
Ll
O 50+
g
o 25
[})
o B
O P N AR S ofoscccosfemccqpoocpenpeopesercrs
10-9 10-8 1077 10-6 1075
[Stapled Lipopeptide], M
SEQ ID NO:10

DISGINASVVNIQ8EIDRLNXVAKNLNESLIDLQELGK (PEG4) thiochol
FIG. 19
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IC50, M

-5~ Beta 3.4x10°7
- Delta 5.8x10°7

o 1.5~

®

(14

S 10-

k)

Q

£ 05~

°

@

N

(_B 00 i LA M ;i T

£ 1077 106 105

2 05 [Stapled Lipopeptide], M

SEQ ID NO:10
DISGINASVVNIQ8EIDRLNXVAKNLNESLIDLQELGK (PEG4) Thiochol

FIG. 20
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Wuhan-Hu-1 -

Ean]

B.1.1.529.1, BA.1 -
B.1.1.529.2, BA.2 -§

SARS-CoV-1 (Urbani)

0 50 100 150
Relative GFP+ Cells (%)

SEQ ID NO:13
DISGINASVVNIQKEI8RLNEVAXNLNESLIDLQELGK (PEG4) thiochol

FIG. 21
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Wuhan-Hu-1
A

MMM OO rEEEEeEcs
= bt = . AN 2

N

g2 S
= et ey . BTN

SARS-CoV-1 (Urbani)

50 100 150
Relative GFP+ Cells (%)

SEQ ID NO: 20
DISGINASVVNIQKEIDRLNEVASNLNESLXDLQELGK (PEG4) thiochol

FIG. 22
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DISGINASYVNIQBEIDRLNXVAKNLNESLIDLOELGK (PEGH) thiochol

PEGH:

P WO

o

Omicron B.1.1.528.1

R

2@

50
Relative GFP+ Cells (%)

FIG. 27
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1C50, M

1.5x10°8
2.3x108
4.2x1079
1.6x10°8
5.3x1079
9.2x10"9
3.1x10"9
8.2x10"9
3.1x10"9
1.2x10°8
2.4x10"9
3.0x10°%
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SEQID NO: 10

PCT/US2022/076114

DISGINASYVNIQB8EIDRLNXVAKNLNESLIDLQELGK (PEGH) thiochol

SARS-CoV-1 {Urbani)
PEGH:

0000000 M

- ! A
0 50 100
Relative GFP+ Cells {%)

FIG. 28
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IC50, M
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2.4x10°7
2.5x10""
6.5x10°8
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4.7x10°8
2.3x10°8
2.3x1078
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SEQ ID NO: 10

PCT/US2022/076114

DISGINASVVNIQSEIDRLNXVAKNLNESLIDLQELGK (PEGn) thiochol

SARS-CoV-2 Beta (Live Virus)

Fraction Infected Cells

FIG. 29
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1.3x106
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9.0x10°8
7.2x10°8
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Live Virus (S African B.1.351)

Fraction Infected Cells

H 1 B ‘ ¥ ¥ LR li L} ] H) v Ll Voo
109 1078 1077 106 1070
Concentration (M)

SEQ ID NO: 10
@ DISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELGK(PEG4)thiochol HR2

SEQ ID NO: 71

o DISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELGSGSG
(PEG4)chol HR2

FiG. 31
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37141

250

200~

150

mP

100

IC50 9.4x108 M
50 DL B HELLL AN ML DA
10-10 10 108 1077 106 1072
[SARS-CoV-2 5-HB], M

SEQ ID NO: 10
DISGINASVVNIQ8EIDRLNXVAKNLNESLIDLQELGK (PEG8) Chol

FIG. 33
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-&- Wuhan-Hu-1

~#- B1 (D614G)

-5 B.1.1.7 (Alpha)

-&- B.1.351 (Beta)

-3+ B.1.617.2 (Delta)

-8~ B.1.1.529.1 (Omicron)

—&—~ SARS-CoV-1 (Urbani)
¥ VSV with MLV core

125 -
< 100~
ﬂ .....
E
O 75-
+
o
o
5 50-
- A N, o
2 25
0 i !lllXHi 1 inli!!‘ ¥ v
10-10 109 10-8

PCT/US2022/076114

IC50, M
2.5x10-8
4.2x108
2.6x10°8
2.4x10-8

4.4x10
3.5x10°
4.5x10-8
N/A

10-6 10~

[Stapled Lipopeptide], M

SEQ ID NO:

DISGINASVVNIQ8EIDRILNXVAKNLNESLIDLQELGK (PEG8) Chol

FiG. 34
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IC50, M
—6—B.1.1.529.1, BA.1  3.4x109
—&-B.1.1.529.2, BA.2 2.3x107°

125

9

5100---

S

+ [Cln R *ANe!

o

LL

O 50—

Q

2

T 25-

(]

o
O llllli!!i .Vl!\iiIE X!iillili i R o
10011 10-10 109 108 10" 1076

[Stapled Lipopeptide], M

SEQ ID NO: 10
DISGINASVVNIQ8EIDRLNXVAKNLNESLIDLQELGK (PEG8) Chol

FIG. 35
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IC50, M
—o— Beta (B.1.351)  2.1x10°8
—a— Delta (B.1.617.2) 2.0x10-8

1.5+

0.5+

0.0

AL I AL AR
10-9 10-8 10-7 106

[Stapled Lipopeptide], M

Normalized Infection Rate

SEQ ID NO: 10
DISGINASVVNIQ8EIDRLNXVAKNLNESLIDLQELGK (PEG8) Chol

FiG. 36
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IC50, M
—&—- HCoV-NL63 1.7x10-6

125

Q

w 100~

S

+ 75—

o

LL

O 50

€

Q

O 25+

Q

o
O

A AL B AL R R
10° 108 107 10% 10°  10%
[Stapled Lipopeptide], M

SEQ ID NO: 10
DISGINASVVNIQ8EIDRLNXVAKNLNESLIDLQELGK (PEG8) Chol

FIG. 37
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